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PREFACE
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‘.~, #rignt-Patterson Air Force Base, Ohio, under Contract No. F33657-71-2-1203.
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NOORLEE SURVEY OF et THAL LLAbon, (1)
by

E.ot. estbhrook and L, W, Williams

DA, |
. . e . e Lt v o e Lye . . N .
R S CE N VRO PO S UL Y LS R TRP S U D TD o
f v e e B Y T T ST T IE T U TR S YR EARA N e s e et et e, S
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ISUNLIN T ITAN B SINEINE NN F I [ EMTTERY S SN R ier

Jooancald s empaaaing ! otaar tae drtaly cus o ronluccel
R REF o8 2ondtraints and, thierelore, 5: le
! S Cooonerad Slertiew and nor g sormprenendlve
trogrmens o0 T ZANS

(U0 Iroahcnld aleo fo owoted tiat Fltrougn tne requedt ggeli-
Sledl womlonal weapons and teennijued empioyed 53 tne military, non-
) plres ol _acﬂi,14;s 2erently in use or wniler developrent
: sgemolies nave Deen 5.9.4“ od. The tecinological. dir:iina

line -cz-een'kg Lare and secinijues ueJeLoped Jor use by tne "1u.tur3
ol oTaose *eac_Jge“ f*r 2iullia applicaticng i3 8o Jiffuse tnat it

£ ._r:J,-,J Irmosgibie ’o deparate tne two ol 8cill have 2 report

(v) tthduud, rec o;nz-zng trne gensitivity o maty of tue

sorizs 2overed in tiis repore, it was not intended vuz* tneluaion
o5 oy tecimigue or device siould be considered @ endorserent eitner
Yy ARFA or RACZIC, and in instances vhere. gropr~a tary equipment ia
Iisouzael omd/or illustrated, it nas been selected merely as an
exxple of what is currently avatlable or in use and Des not in avy
1. 2om3situte a recormendation for tne particular item.
INTRODUCTION
(.} This trief survey of nonlethal weapons and the suppiemental

rv-tt3%2: ciciionracny (see Appendix following reference list at end of report)

3,2 n2€- crecared by members of the FACIC staff., |t has been oraanized

Tt frLr senTiuns:
(1) Statempnt of the Problem. ~urrairizes the qereral criteria
Lotr e S3e S8 norniatnal weapans and the desirable and
S ot rara taristice af Such weapors,

(2) Cherical Incapacvtatvng Systems., Tescribes various tyvres
Cmemio T gmorts teoir offects on o the body, and vari
R L T L NN SR O o
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(3) tlectromagnetic Spectrum for Incapacitation,
ot T S T A

e ' LN
. .

(3) Barriers and Mechanical Deterrents. .oopiie o i
' f"‘.j (R I oo, - : Sty . . )
oot N . Do Lot , N o
e, 'v: RS TANE ‘.ltn' ST I . . . . Dy
g st gre incla b in 5 _—

STATEMENT OF THE PROBLEM

.
AL

Y At e outset it oshoul g b ot stel gt A wedn n Synter, g

v omeon very carefally contrived, can be made entiraly nonletnal, certls

wn e ema o macmanical protlems encoantered in such syéfems andg sartly et e

- eep iiédarence in response of individuals to a given level of stress.
<o) The development and implementation of nonlethal weagons systems ars

_:_aliy ~remised upon a* least three assurptions. First, it is assumec that
-~2 ~2r33ns against whom a nonlethal weapon is to be directed are not already
_~sor tme cantrol of whoever is to use the weapon. The nonlethal weapon, ‘like
3~y atm~er weason, is intended to extend the operator's control over the behavior
¢ i~2ividuils who otherwise would be relatively autonomous. ‘Yore specitically,
-~ .2°~3| weancns are generally intended to prevent an individual from engaging
‘- .-zesiracle acts. This brings the discussion»fd the second assumption
_~zerlyirg noniethal weaponry. |t is normally assumed that a nonlethal weapon
.11 me emcloyed in a tactical conflict between individuals or groups. This

~-+ian imposes certain criteria upon the design and choice of weapons,

5.2 a5 *me requirzment for immediate effect. These criteria will be discussed
¢_.r-~er snortly. The third assumption behind noniethal weaponry is that it is
s:sirasle not to have greater effect upon the target individual than is necessary
- control his behavior in the immediate tactical situation. Thus, the use of
2311, force, of force excessive to that required to accomplish the immediate
~a3«, or of force or control techniques which will have long-lasting or permanentiyv
mg ztte

-, .- -& *-5 452 cf nonlethal weapons, public officials find it prudent to

+5 is deemed undesirable., Apart from the moral arguments in

rnm--1 =5 ~,=liz opinion and try to minimize tie political and legal repercussicns
- - ie.- f51low the use of deadly force. The desirability for nonlethal force

- -+ .r 3--om*,ated when there is a danger of innocent bystanders being
9 Y a
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Syt altT ot Laa entotoement or interngl Leoarity f:_;f‘.u.. L B
s thor e o entofooement gjencies are ot ially Setaitive T poouiibe
Cr ey sLrisnrent and wrotejful deathoard seek T Pgs i e Laptare . EA
s e b oot iminala.

Voatile the predisc prysivtogical and poychological cetfuects L SRR YR RSN
N L widd wary trom item to item, it is possible To establion genersl oriterio

o g me used To assess the acceprability of particular weupons.,

wenlethality -

(.Y Tne Jesirability for nonletnhality has already been ncted, It is
ac |, ~owever, To stress that nonlethality is best stated in terms cf what may
“o osrsristically expected when a particular weapon is used against some normal
;';fri:ufion of individuals. Nonlethal wegpons, like lethal weapons, depend
cor wmair effects upon a number of factors all of which cannot be compensated
i:r in tne design of the weapon itselt. Among these factors zre operator skill,
+~a 2onditions under which the weapon is employed, the response of the target
‘~4iciduals to the weapon, and the physical and psycho'ogical health of thos
3:3inst ~hom the weapon i< employed. When designing a nonlethal weapon, it is
-szessary to optimize trade-offs between its nonlethality ard its incapacitating
sx*e~tial. The ideal balance of absolute incapacitation reliability and absolute
~snletnality (i.e., 100 percent of survival of persons affected) is probaoly

-2yo~2 tne present state of the ar?.

Incapacitation Potential

(U) Given restrictions on the employment of lethal force, the concern
~-33 neen tc discover ways to exercise nonlethal force which is readily applicable
+5 tactical conflict situations, which can be used agains} an Individual who is
~oysnd arm's length from the operator (ruling out overpowering the individual
~omysically), and which will prevent the target individual from engaging in
s~dezired behavior. This latter ability to "incapacitate" might be defined

a3 -2 35ility of the weapon in qJesTion to prevent an individual from engaging

a)

-31-directed behavicr which the operator of the weapon finds undesnrable.
“-17-arily this class of undesirable behavior includes a range of violent and
- mi-3| 22t5, The moce cf incapacitation is variable, depending on whether

.- .-+3.« i3 made upon a person's ability to concentrate attention on his

UNCLASSIFIED
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Lo, pnoan ity T e .v-i~.|-» EDTRITE B ,ru‘rwj iy, i Uil L e
» C e oty tunctiens, o haw atility tootrsserae toertaife i et
R T L I might Mave selocted tor attack,  dnoadiition, e e
o voie_agacitation, rangicg teomominor Jiseomforts andg diotra.tione T ier:
C et teg most gesirabtite dogrees of incapacitation usually foall Lirtweer
catrates, e First of which is probatly not enougnh to prevent o strot yly
eyt aefoast ang the other pusing problems of convenience for the persoh usins
“o o qetmal oweapon.  Further, des a'ablc Characteristics of this incapacitatios

sooierediacy of effects; cmporarinesa of evffects; reversitility of effects;
w3yl side offects; and predictability, obviousness, and reliatility of. grin-

sl o ertrtelt.

(U) Imnediacy of Effects. Given. rhe intended use of nonlethal weapcrs

t32tical LOanICT situations, it is usuclly desirable that their eff2cts cccur
e 3 meriod of seconds or possibly a fow minutes after they have been used.
_t-eraise, these weapons would be of little or no value in preventing specitic

i-lent or criminal acfts.

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

s¢fa--s of nonlethal weapons have a duration great enough to allow their
sc2era*ars to gain control over the target individuals or over the terrain
~2irg contested or both. When used against groups of indlividuals as in riot
zs-~t-z1, 1t is desirable that nonlethal weapons disrupt group processes and
s-arany diminish the effectiveness of that group's goal-directed behavior

‘-~g enoujh to eitner fhwarf the aims of the group, capture the members of the

7r2.z, or achieve another similar purpose. However, incapacitation which

S
8
[
t

-

«- ..rz; for longer than ic necessary to achieve immediate tactical aims is .

.~ _a-+ a~ inconvenience and might become an outright burden on those using the

~-niz*n3| weapon, This is more the case as incapacitation approaches 100 percent.

(U) Reversibility of Effects. Once a nonlethal weapon has been used

i1 *vw sperator's goal achieved (e.g., clearing a street, capturing a criminal)},
e o ansiranle to "turn off" the effects if they are such as to endure
iry s ln to reverse the effects of these fypes_df nonlethal
©1 wges it asier to transpert or interrogate a priscner, minimize

bty Leing affected, etc. The methods used to roverse

UNCLASSIFIED
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A b vty Ceren i g wn The we g ged an how (15 S YL S ,
b atis s ot Oeoteguire that it vi fualy walto 0t Lt e 0
il ations necessitate the decentamination b Lot gic o et
Sea e et roversinility o og simple prooiess andg fairly ireacti gt e it edes o -
Ay monletnal wedagon whoese ettects can wnly Le rc«é Geed gt ter g1, e
CorooLceratian, of tnrough eatensive medical _are, of whishoare ot st
TehveTsilie s not generally J\;\.‘th_dlllc.r !
() The temporariness and reversibility of effects are Seliralie si.. ot
The reason that these features help to minimize the likelinoud of 4:;i:c;?ﬂ tol e i
aorptoyment ot 3 nonlethal wcapon; for example, o person who has Leern ;ij--c: PR
2 Jisorierting chemical agent could injure hinself, perhaps tatally. 1¢ tris [.r .-
~arcens to e a bystander who is not placed under care, and especiafly it e o
2¢ tre agent last tor some time, then the probability of such accidents ic ro.til, o,
T-is s <clearty an unacceptable outcome of the employment of nonlethal wesgur:,
(U) Minimal Side Effects. The less frequently that side etfects cii.r i~
"3 ziver ronlethal weapon, the more it is possible to sfandardize procedures 5.;5&:.7"'
+o it employment, In addi?fon, the less extensive and enduring these side effe.?s,
-~e less grobatle that complications or death might resuit from using the seagin., Tr=
less Ii=ely are such side effects as disfigurement or lasting disablement, t-e ~cre
~exzilv a jiven nonlethal weapon will be accepted, so long as it is an etfective
‘~zazatitart, '
(U) Predictability, Obviousness, and Reliability of Principal Effect. a-:°
a25 5213 above about minimal side effects is related to the need to be atle *c prez::(<
=3 rely Loun the principal effect of a given noniethal welpon. The user cf a ~.--
“avr 3l aeazon stculd know ahead of time how an affec?ed person will tenave 3~z *is
Tt o snould be patentiy obvious to the user. This ulll}help the user tc fully
erclzit the advantages of the weapon and at the same tims It will assist nim 15 rec. -
~lre amer Lnusual and possibly dangerous secondary effects occur, signaling the oossitie
st 4 r rretossicnal ‘medical aid. At the same time, if the operator Jces rot ~a.e
c¢ e in the effectiveness of the nonlethal weapon, resulting permaps from (s )
© . Lee 1o, yuouastaly incapacitata persons or its lhconsis?eHCy of tuniticn, Imen tvo e
5oome s L o wi bl oprotatly not e ermplouyed even‘-hun it is avyilarle, »
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CHLMICAL INCAPAUTTATIAL SYSTE™,

FY 5, 1 ity TR L | LS CRI AP T AU R | bt L e
Lot gl we g ey tem L L it st e tragt e f e
1 R rah TS U ASTER [ BT RNTETY R SR B B TH M s ¢ stey rsaest ’, sy
. .oy .. . Vg 1 NEE R [ TIPS PO TR | e e B
_ity P g e it Ve me vt Loyt 2 ! sbowees Lt
i Dite Lt e gtuy e e 00 thi, are g in ferend geearn, T et et
oy anieforeed or dlb=iato ey gnt gl opoes nerital weap s J.0 e LAt
e e s " . ) (1,2:°*
ey el Tt ity biot ot weapns (i explosives are st ogcept wte) .

prmacs 3 modsare of this pullic apnorrence mas jrown oat ot cepericrce wite v st
mLots 2 zas i Aacrld aar Leownide tnis was, of fuurse, much more severe troar many,
SYtte a2eT s Nom in gue, muon of the furour over its use was unduabtelly CeyTiuilgt L

Cature.  Actual tatalities from mustard gas ameunted to less thar 2 percent ¢
o0 wne were exposed to it sufficiently O Dé_lisfed as casualties. Tnis was 3
i a0 fercentize ot ;Qans than that trom alt cther causes. Folls have sriwn t7:°
wrere the zutlic is made aware of the facts surrounding chemical agents, tray zre
~cra azreescle to their use(l). As more confrontations on campuses and civil vizierze
¢ emgo types experienced recently take place, chemical agents may well become a
~cre readily accepted item in police and military arsenals.

(.) anile many of the advantages and disadvantages of chemical weapors

svs%ems are specific to particular agents and systems, some general observations:

.47 e Tale:

¥ Tn 1506, an exfensive report on chemical Incapacitating agents ["State-of-t-e-
.1, cn Impairment of Voluntary Muscular Activity (U)", RACIC Report No.
“ave71e'7 (AD 37) 23] was prepared for ARFA by Dr, G. A, Lutz, Associate Chiet
-4 tm~@ "r1anic Chemistey Division at Battelle-Columbus; Dr. M, S, Sadove, Head

¢ e~@ Lisision of Anesthesiology, University of Illinois College of Medicine,
“irasn, tllinsis; and Or, J. L. Schmidt, Clinical Assoclate Professor at the

ires T

“uarsity “agical School ard Princinal Physiclan at Cermak Memorial Hospital,

“+i-33%, 1tlinois, This report provides a comprehensive study of three main
<1as3n5 of agents: (1) those that are skeletal-muscle depressants, (2) those
+r.4% ntéect tne central nervous system, and (3) those that atfect the cardio-
.15-alar syster, “iscellaneous additional chemical agents as well as biologica!
;meer ey 3ra 3inn discussed,  Tha 4ata presented in this report on the various
3rm*5 anicn are in use today are still valid as are manv of the conclusions and
5.aqustinrs for tuture research, since the technology does not change rapidly.
cnoo 6 sra rogoyuns for this slaw change is, of course, the necessity for lorg-
Cen v ey cemnteg rrnnring ard tegting to determine syfety before the yents

mate ctee T U R N AR TR A Xt I A TR AR ST EY N R LS M

RV S T TP
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A wr S ety L A L A RV RTE I ETE A AT N R A
ALt ate tal s el it st o,

Jremioal st ey T netad it gt L atarre Lot
corLatont, g o e gt e e b,

Wty oo e S, st Lty T e s tin g oapon The coentr gl
Pervoas systerm, ate ette tive Ly several routes bt L=

istration incladitg intraver s, suboutane s, and reLpi=

Tatery.  Inus, teey cancte tissemingted gy oaerousls for

Qdministraticn vig tue respiratory tract or by means ot

2 nocleteal gart oo sul_utaneouss alminictration,

The ettocts of mary ajents myy be reversed by the we Lt
Suitalie antigotes, ’

Jisadvantaies:

(1) Agents which are dispersed in the rost commen ways (f03,

(

(

(

(

<)

3)

4)

S)

(€)

(

’

7)

"

aerosol, powder smome) are hishily susceptivle to unpres
Jictatle atmospheric phnencmena.

Agents in these torms may be blown back to hamper frienciy -
personnel,

cst Jjents now in use huve a rather narrow margin .ot safety
(?haf tetweeen tne eftective and dangerous dosage). ‘“oreover,
in the case of many agents now available, the congition prc-
duced within this margin of safety is nct sufficient tc ceter
atl nignly mctivated individuals.

Acvion is not sufficiently rapid to Successfally countar an
opponent armed with a conventional lethal weapon.

In the case of some of the milder agents (such as CN) victims
treguently develop a tolerance to Its action which renders it
much less useful on a continuing basis.

The effects of a chemical (often the difference between
letrality and nonlethality) are otten a function of dosage,
and dcsage is difficult to regulate accurately unzer riot
or battle conditions.

As mentioned earller, the use of chemical agents ot any type
is distasteful to many people. Recent executive decisions
have indicatod a national policy unfavorable toward the of-
tensive use of some types of chemicals.

Criteria for Selection of Nonlethal Chemical Agents

To ¢ liming criteriy, trom the Police Chemicol Asonts Man gl

vt atiae b the constraints plawed upon Civil jan law ont sroement

UNCLASSIFIED
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TR

in areater et ]
minimum Ccriteris i gzt L
in any concentration birely o e S toped i

police aeplicatioon,

L%t e S

R SN 2 - e ggent sheulde:

ATS IO

3. Oroduce raril phesianioticol 3:tion,

t Produce dosired oftfects in low corcantraticns,
somewhere in the range of a few milligrams ger
cubic metor of air,

c. Permit rapid ro_overy without tasting effects
when subiect is removed from the contaminated
area.

Deliveratility = The ajent must be deliverable in
sufficient concentrations by delivery systems
adaptable to rolice requirements arising from

the nature of field operations.

Nom-Fersiatency - The agent must be temnorary in
duraticn of its efftectiveness and should no* present
major deccntamiraticn protlems, Persistency Is a
~roduct of several tactors including the rature

of the agent, metnod of dissemination, weather, and
the area contarinated.

Stalility = T~e agent should be stable over wide
ranges of temperature variation and storage
conditions. It must be compatitle with selected
delivery systers,

Acceptability - The use of the agent must be tolerated
by the gerersl public. A negative response on the
part of most of the citizens in a community to a
specific agent may well otfset any advantages that

the agent might otherwise oftfer.

rost Lffestivencag = The total cost of the delivered
agent must e procortionate to its effectivonass
Andg Lompetitive with goceptable Jdlternatives, In
adidirion, tha ot of chemical munitions must be

to police resources.”

UNCLASSIFIED
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Vo el icus tynes ot Cnemt gl agents which aplear T Le ai T glte 4o
e wear oty Senters and surmarices of their characteriotinyg are

e i Yarte b, (e Appenlia, pajus A-1 through A-1U, for lTatle 1.,

The Search for Suitable Compounds

(.Y Taking note that a relatively small rumber of comor)undr meet thoe:
c.al rejsirements of eftectiveness and safety, several of those from Tatle |

Ao 3annear to show special promise are discussed below.

Irritants

(J) A sensory irritant produces 3 reversible incapacitation as a resul?

'+ serscry stimulation fol!o~ung contact with skun, eyes, Or mucous membranes.

*4>:' +m~e obvious advantages of such an urrufun? is the speed with which it a,?a,
. --e i* 3cts Jdirectly upon the nerve'endnngs.~ ’ '
(}J)>£4 Since World War |, the most widely used irritant has been CN (tear
133}, S[ecently, however, 1+ has been replaced in many instances with CS whecse
y=+ia is more rapid and whose effects are more severe. CS has had wide usage
v yietmam, although reports from there have most often dealt with the use of
i 31573 with lethal weapons. The use of CS as an agent for softening the enemy
.: *na* =e could more easily be engaged with conventional weapons is not the
mg+ aéiective indicator of its utility In a situation where Iefhalify is
~z* cesired. ) .
(0) C?fjofher examples of respiratory irritants with approximately the
iame etéectiveress as CS are: EA3547, Compounds 126312, EA3365, EA2542, EAITTS,
L2322, a3 cagsaicin, None of these compounds has any tasting effect once the
.i-=+i= i3 no longer breathing contaminated air.
(J) The. possibility exists, however, that one of the aromatic arsenicals,
Ts.ch as O, mlgnf be used to produce both short-term irritation and longer term
- ,s+amiz atéects. These systemic effects which begin about 30 minutes after
iy .ra ard last for several hours involve headache, nausea, Intestinal cramps,
“ii4, ang jeneral depression,
t,) A aumter of agents, notably CX, produce intense pain almost
3t :ty uzon rontacting the skin, but since response to pain is somewhat

Ce e mbissvion and ofther factors, CX might most effectively b2 used

4

e Toation witn come of the other irritaonts,

vo



'3

a

LUY Exceriments contudted res ently at badewnod Arcer.al et atel T 7
e yrecLs reaction to U0 was atfected to some extent Ly Skin pigmest, D arcer

et 4t Tosts apfedsred to e attected loss violently than [igrt-skirnre?

Ve «

Aralgesics

(02/({; sinly the best known cf the analgesics is morphine.,  whiile
“ami, wrteoctive, it Jdoes not have the desired safety margin for use ac a
ethal weanan,  Research is being carried on to produce compounds which "a.e

, mere *averanle margin of safety without losing the desiratle analgesia arc
Saral,aia etfel ?5(5).

(9\urf”4 typical example of a morphinelike analgesic is CS4€40 (etonit
W- "~ _am cause physical knockdowns of test animals at tne micrograr (of agent)
ser < 'ogram (of body weight) range. CS464C as an analgesic is approximately
232 -imes as potent as morphine, As the compound now exists, the safety margin

" ra*ner small o in prima*es(S).

Anticholinergics (Causing Prostration)

\0\ {21 Probably the most promising of the anticholinergics (agents which
- 13z« *=e nassage of Impulses through the parasympathetic nerves) are the
zlyzclates. These compounds produce such symptcms as rapid heart rate,
‘m-scraination, blurred vision, delirium, high blood pressure, vomiting, ard,
i~ -ases cf higher dosages, coma, Moreover, these symptoms can be produced for
3 1.raticn of from several hours to several weeks depending upon the agent

-n-ga+, “ome of the more active of these compounds are listed in Table | along

-

~°n =7 as producing prostration. They are effective at a dosage of | microgram/

«iio3ram cf body welghf(6

Emetics

QQ)LZT The agents which Induce vomiting apparently act by stimuiating
;.9 - ¢ *-a train known as the chemoreceptor trigger zone. As incapacitants,

wi v 4o 4ty effective and work rapidly althocugh not instantaneously. At

FLee, tre ment oromising of the vomiting agents is Compound 2289206
(7

Gt g ire e armorphine)

T



\\nuluslons

6’\/ 1+ can be realily noted it trere are o variety of poocinilities
TLorLTher Jv\eio:‘r\enf ot Lhemical ggent capat ility, Among the more e Lien
Vi otaoare the alhvoolates tecause of their motse ot a tiun and safety ratin., ~°
crsene, ndwevar, U3, UN, and related irritants are likely to remain tre 2tantar:

Team, in noth the military and police arsenals.

Delivery Systems for Chemical Agents

(U) A number of effective devices exist for the delivery ot presently
_iel cnemical agents. Many of these, with minor modifications, could accommccate
ena cremicals which are currently under development and testing.

(U) Among these devices are grenades, of both expulsion and pyrctechnic
~yoes, scecial ammunition, and man-portable or vehicle-mounted dispersers.
T~are afe also available a number of chemical shells, rockets, and bombs, but
t~zse nave not peen included since their size, weight, and velocity make them
le*~al weanons if only for mechanical reasons(e). These could, of course, te

-arsidered in tactical situations where some casualties could be folerafe~.

Grenades

(U) Probably the most common delivery device for both CN and CS in
rict-control situations Is some type of grenade launched either with a grenade
1 auncher or, mcre cemmonly, thrown by hand. i

(UY One common type of grenade is the éxoulsion type which utilizes
an exdlcsive charge to either emit the agent through a series of ports in the
sz~tairer, or through the rupture of a frangible container. Included in this type
ct qrenade are those employing the new piston release technique which Involves the
.se of a powder charge to activate a piston which literally pushes the agent out
-4 3n exit gort located at the base of the grenade(B). Some of these grenales
Ire el |gh°" <o that the escapling agent creates 3 rocket effect causing the ‘
sran3te to skitter along the ground. Extensive tests at Edgewood Arsenal have
ce s us s+ at this type of grenade is not likely to cause serious inJurues(Q).

(i) Tne pyratechnic grenade releases its agent through a burning
AR L.slly this involves us2 of a coarsely granulated chemical agent

e wite 3 pyrotechnic substance which will burn on ignition, This

+3



1

vl v toe v W | BRIV ¢ N I ST
’ Cont o Tttt
e by e manu by ture e o ontrol areng e L P
N . . K ., NEIEEE S A Geglol Ty ']‘JiY\‘ \)i".i| ot ot
o !_' L e e St neic qren plen are Grewt 1

L N SopUnling, e A= through A-14.) Loopaboinn= of

Coe jruenades are showh P Fiogares foand o (pages A-19 ans R-1E).

VA a mrer Of gisDersers, employing both external sources of

B T TR La It ensino-powere ! blower fo expelvfhe/chemical agent are ir
Cias owamy from J0 O 50 poﬂnds tor man-portable units to several huncred
e 'v‘-.!’:h."e'- or fruck-'“o.urﬁed gevices. '

) staniard types of military dispersers are shown in Figures 7 throuG”
yios A=tT o tnrougn A-23), Figures 1] and !'2 (pages A-24 and A-=25) show 3is-

cmzamy carrently used by civil law enforcement agencies.

Liauid Stream Projectors

1y iamewnat related to the dispersers are those devices which shoot 2
wameenent 3tre3m OF sOMe liquid incapacitant at an individual human tarzet.
cn -+ +ms 32vantages of tr's type of weapon are 3 beffef selectivity ot individual
- --s+ a2 2 30mewhdt more persistent effect from the agent since it is projectel
. .1t : geraam ratrer than as 3 Vapor. The main disadvantage of this type
w3z - i3 its short range. )
(‘0);2( In 1365 tre Research Analysis Corporaffon published a report on a
Seoce syr-ied out fur ponA/ASILE on the feasibility of designing a weacon
W r W, 3 ooroject A s?reah of incapacitating liguid for a distance of at least

Ge, T4 tne various mater.ais studied, capsicun oleoresin, 3 derivative

, .
AN Fhoawicql Aqonts *1anual, provides an excel lent review of
e alemmmimgtinn Aystems and Technigues relating to chemical agents.
g 2, i of tne chilosophy and leasl aspacts of using these
JRERT.TRL L S AR PR S I safety, incluting physiotogical and poychataaical
‘ _.-;"-'.,: wremte,s fieat idoand Jerontamination; and chemical munitiors
Rt TR IS RNt ornina this mInual may bo sacured from the
Cet e et (et o Police, Inc., 1319 Eiqhteenth Streot, S.w.,
5, R0 07 - ny=1227. : :
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Cot porTor was judged to have the most desirable characteristics, & qur
wis talricatod anich Jemonstrated the proper valving and nozzle assemt,ly., Tris
aceion nealected the ligquid for a distance of up to 40 feet with a dicpersinn
Teoatout 1D ingches in diamefer"O).
(1) Recently, a nuhber of aerosol projectors have been marketed for
Jolice use. Among these are the first- and second- generation Chemical Mace.

Ut of these Jevn;es use CN in some type of halocarbon so|venf(3)

Chemical Munitions

Military and Police Munitions

(1) A variety of cartridges are available for uée by both the military
3~2 o~olice. Some, like the Federal Labofafories' Short Range Shell shoot a
s1s.2 of micropulverized CN or CS directly from the muzzle of the gun in the
s3me manner as shot from a shotgun shell. Others fire pyrotechnic- or
exculsion-type projectiles for as much as 500 yards although most have an
cé¢a~tive range of around ISO'yards. Several typical military cartridges are
sescribed below. Some munitions employéd by the police are illustrated and
zeszrived in Figures |3 through 15 (pages A-26 through A-28).

(U) Military XM674 CS Riot Control Cartridge. The item furnishes
Army units engaged In riot control with a capablll?y of employing small

2.antities of Incapacufafing riot control at ranges beyond that of existing
rict-control grenades.

(U) The cartridge is contained in a 38-mm-diameter aluminum case
accroximately 9 inches long and can e?fher be fired hand-held, with the M79
zrenade launcher, or with the M8 flare pistol. |t projects a nonhazarddus
ruober container, which Is filled with a CS pyrotechnic mixture, for a distance
¢ £5 10 90 meters when fired from the M79 or M8 weapons. Shorter distances
sro ~otained when hand fired (approximately 45 meters). The container emits
‘. $5r anproximately 10 to 40 seconds. '

(1) The X674 cartridge differs from the E20R3 and XM65IEI 40-mm
£ 3 in tr 3t the E20R3 and XM651El can be fired only.from the M79 grénade
v i7t rase higher velocity, and range, and better aimabllity. The

fartridge containg approximately twice the amount of CS as the other

or
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cartridges impact over an area 40 meters wide extending 80 to 230 meters in

td

(" y(</ﬁilitary XMb51E3 40-mm Tactical CS Cartridge. Thiu -artrisge:

Coorired rrem tne MI9oor MO single-shot Taunchers oo trom tre 774
coteatic baancher,  acigning I8Y grams with g payload of 7Y grams, the cartri e
Lt zes g oyrotedhnic tuge. ihis item is presently in engineering developre: !

tu) Military E8 CS Launcher and Cartridge. The L8 CS launcner Zonsity

Sty launcner moduie with lo firing tubes, each containing four £25 35-nm.CL

cartrigges (ed £23 cartridges/launcner), a firing train, and a folding firing
sta~g for ground emplacement. A carrying harness with adjustable, paddéd,
snoLlder straps, quick-release cord, and waist strap is provided for back-pack
carry. aAeight of the total assembly is about 35 pounds.

(U) The E8 launcher is fired electrically or manually. The EZ23

range, producing a uniform and effective 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 certer of
target thus can be varied from point blank to 150 meters. After firing the
entire unit is discarded.
(U) ‘The range of this weapon is up to 230 meters. It is nonlethal
in tne impact area, but its ‘high muzzie ve\ocify creates a lethal hazard at the

~.zzle during firing(s).
Darts

(U) The use of darts as a means for Iinjecting an enemy with an
i~czpacitating agent nas been discussed as a possibility by a 6umber of
.ri?ers(lz-ldJ. while darts have not actually been used sufficiently on
~.man subjects to compile an accurate history on their use, severai instances
~+ their use have been recorded.

(U) Several years. ago a psychotic priéoner who was trying to escape
¢r-m the Athens, Georgia, jall was subdued by means of a dart loaded with sodium

:y*sl, The egquipment used was that commonly used by veterinarians and
(14a)

L .r.ers3%iznists in subduing animals . More recently, a number of

=5 Leen made using mature student volunteers by a psycniatrist,

", niiiiar T, Conner of Emory University and the Paimer Chemical and Equipment

L
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ot vaglasville, vecrjian In these testy, o osmall Jart with o teedle
s inen in lengtnh contyining apomorphine was used. wWithin 79 seconds, the
cotim tedbt cnidlled and vecame Jglussy eyed, and ni. blood preisure aropped,
3 ﬂiﬂureu the victim was nauseated.  For an nour after this, he was atucll,

thlandg neartly completely immobilized., Present forms of this equipment arc

Saite limited 35 to range, but research is underway to improve the desigi.

(U) Tranquilizing darts have been used for a number of years in

SuCduing wild or frigntened animals until this pructice has become quite routine,

A large number of agents have been used for this purpose, none of which are

entirely safe, since all require a rather accurate dosage based upon the weight

2t the anima:
L)

(13

The advantages and disadvantages of darts as nonlethal weapons

Tay be summarized as fol lows:

Advanfages:

)

(2)

The use of a dart allows selection of an individual
target - perhaps the leader of a group or a particularly
cestructive person - without injuring others around him,
The user can choose from a variety of agents to fit

the specific situation.

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

(4)

for a bullet than any other chemical delivery system.
Because of its selectivity and because the identity of

bfhe agent being used is not readily discernible, the dart

possesses a psychological advantage not shared by many
of the othar systems. The victim may wonder what he has
been hit with and whether or noi it is essential that he

find an antidote.

Disédvanfages:

(1

Certain mechanical hazards are present with any system
which utilizes a‘sharp-poinfed projectile propel led at
fairly high veloéify. The eyes would be particularly
vulnerable to such a device as would certain of the
arteries of the hec1 and neck. Possibly a saféw device

would be one that fires a blunt rubber or gelatin

UNCLASSIFIED

;3



%)

(4)

(5)

UNCLASSIFIED
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Vet e Vi gt e tar et e tivi taal oo
petoases g teras aioagent onoimpact,

Wt une gt Cluse e, the needie Ltothe dart oy

PR TN Lone Cauninyg severe i owithout discharging

tue chomical gagent. Presumac by this danjer could be
eliminated Uy using amedles made of sufter material.

e uosage is critical with chemical agents now in use.

A Person using sulh g weapon under battle or rict conditions
cannot be expected to always choose the correct dusage

pased upor the size of his intended victim, The only
practical sulution to this problem is the discovery and

use ot drugs with a greater margin of saféfy which may be
used safely on individuals of different sizes. )

The darts now in use must depend upon their terminal velocity
in order for penetration 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=-
lcaded needle which 1s triggered and penetrates upon impact
regardless of its terminal velocity. ,

Darrs are not regarded by many as an "acceptabla" weapon.
Apparently, when a weapon or device is of recent development
and Is used initially on animals and galins acceptance In
this use, [t seems to render It "unsultabie" for use

again.. humans however practical and humane it might be.
Arother example of this kind of thinking is the use of the

electric cattle prod against human subjects.

(U) In short, systems using darts appear to show promise as nonlethal

~z200,ns especially 14 3 number of problems surrounding their use can be resoived.

Tre nazards connected with their use seem less important when considered against

tne alternative of lethal weapons.

(J) At present, tranquilizing darts are fired eifher'by mears of

.
‘.

T T, =an%tisated quns of by means of tlanks of the type used for driving nails

rt, o rrrete flonrs,

- [

Dyt s Ll gt

Fijare 16 (page A=27) shows the "Cop=Chur® dart which is typicai of

Lt Ly Tne "Cap=Chur Charge” is o small explosive Jhirie

forcing the drug into the tarjot,

UNCLASSIFIED
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Coorigare 1 (page A=) diagrams several types ot darts w0y,

SUwath o amitn gng acssonts Mercox system, This system tilizes g sariet, ¢

el tiles, :vm=7r'.57irwg darts, and high-explosive shaped “harjes,
Smoke

(L) The use of smoke per se us o technigue for otscuring the gisim ¢

memders ot crowds is currently out of vogue. This is probably due to tre

wiJespread availability of agents such as CH which more effectively achieve *".

Jesired results,

® (U) The chief advantage of smoke over tear gas Is that
upon disbersal or'being blown by the wind it dc-s

not irritate bystanders, nor does it exhibit I}ngering
s).

contamination effects .
e (U) Smoke is also general ly less expensive than tear
(15) ’
gas .

e (U) Most of the tear-gas munitions incorporate a smoke
component in order that crowd control forces can
see which areas have been treated.

e (U) Many of the devices and techniques used to
disseminate smoke are similar fo fhoée used for
the dissemination of tear gastla-‘7). Thésa
devices and techniques generally exhidbit the
same advantages and disadvantages (e.g., fire
hazards) whether used for disseminating smoke or
tear gas.

® (L) while in some tactical situations it might be
desirable .to use colored smoke elther as a
signal or because of Increased Total Obscuring
Power (TOP), there I|s evidence that many

. 19)
components of colored smoke aro carclnogenlc('e’

UNCLASSIFIED
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USEOF T BLECTROMAGNETIC SPECTRUM FOR INCAPACTTATION

YL LR SR R T A A el T e LA AR PILE o
e e . e m ot noro ot t ' gl b ezr b e ¢
ot o ' Lo vl i e e L A FT I | T,
B I T FL L A S S R AN BT A M o T I ITIN
) Photic Driving and Incapacitation
' N
Y Tee sonnosed utility ~f visible flickering light as ar incagatit et

L onreeiged unon its effect on the electromagnetin behavior ~f *re

e meaTeL 1% g Teen nated that epileptics and certain cther.cise rormal

-t eoyt< ewnibic an atnormal alpha brain-wave signature wher _nlergcing a

s wn. T=o mytyre 2f the alphy brainwave is such that it ha- . ‘rezuency cf
\-los mer socand; it increases in frequency when an c..- 2 -esting s.t et

io3 ~is eves; it decreases in frejuency when a subject en.»--L -~ rental

soet ey it is blccked when a subject focuses visual atter~ior v cbject;

\-+ '+ -3 %@ "driver", i.e., a light flickered near the alpha ‘-- _.ancy can
. " . ;:'n)

2+ .20 *=a yiphy frequency to entrain or adapt to that frequency Y . The

crea,mstioe bening 5ugge§?ions for using flickering light as a cntethal
e ~ s *m3t an altered alpha signature will produce altered c.2rt behavic-
- 3y lessared casacity to engage In goal-directed behavior (e.9., as with ar
wr ezt s seizyre), Without going into a detalied dlschssion nf all the
ro.23-=~ literatyre, the following general points can be made about the *
Lién-+ ormpss 0f flickering light as an incapacitating technigue.
( ;) Protic driving of the alpha signature Is thought to be possitle i
e ymataly V) parcent of the populafion(ZO). Estimates of the portion of
v s tatine-which can ba "significanfly"'affocted by flickering light range
) o m 3o, | t5 % percent, with most estimates at about | percen#(2|).
(:) "ianiticant” reactions to flickering light tend to be predominantiy

ci.. eue 6 aijriress, sleep®, drcwsiness, or hypnotism, These reactions are

- ) . - (21)
Lev Tty e v artlie and axnibit Little or no objective relevance . Ameng
e ————— b
) e e e e eie geiging preduces sovere incaracitation, e.q., qrant =y

- i v . (R

N AR LRI SR TIIEN RN fven amang those epiloptics

: : ’ . PR vt ettty steep can be o achieveld by

UNCLASSIFIED
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Seelocta gre rebiat by gy el cnby with the Lol e tY L e st gt
R AR . . . . . ,
Syt oy se e . Chece a1t et gt It Dl D o ip oy Lt
S e ent af the pepulation, e pr tatibity or egeredyie gy itatien
e PV IO L R A A R R IR T TEET B TR PRI N ENLENEOL B e
[ oo Wor tey bt ol W,

(L) Since the alphy wanve 05 Siminiohe ! Ly mentai oo tizity
)
{

. A AT PR . . .
Ty ovisLal attention , it is expoctable that ever with g st fect ic whnr

Slicaering 'ignt can induce some degree Of incapacitation tek oricrtation w.ule
S e e L S LN : .

< minign the significance of this incapai”tatinn . Tisk performance is
some-ally cnimpaired under conditione of flicker, ~ne resea=cher found ot

~raro was no significant difference tetweer perfurmince with 3and without $licrer
~¢ receating digits, adgition, or serial suhfra;T'on, and no cﬁange in taccins
~yo -ould be associated with either an ircrease or decrease ir flicker
iras_ency™. Another experiment involved rifle aiming accuracy. Under comti®it<:

¢ no ampient lighting and 3 bright flickering-lign® j2m o mranee ass imzsirel.

~

ccwaver, with 3 low level of ambient light the flickering light apcarently ha:
( .
o etfect on performance 2'). The first set of resul*s might be attributacie *2

+na reed for some minimal ambient i11umination in order to use the standarc
sizh*s on a rifle.

(U) Among pilots tested for the effects of flashing lignts, the mcs?
c-mmcn reactions were boredom and annoyance(ZB), Under normal stimulation, 2s
1~ actually piloting an airplane, it ts doudbtful that boredom or this source
a¢ anncyance would be sianitficant,

(U) The reported cases where otherwise normal individuals succumtel
<~ ¢lickering lights are quite rare and comprise an insigniticant portion ot the

~.bation, most cf which has been exposed tc many of the sources of flicker
wri-= are cometimes reported to incapacitate individuals (e.g., flashing lig~*s,
s.rlignt shining through trees, venetian blinds, etfc. )(2‘). Eftects achievesd
am~q otherwise normal subjects in the laboratory might be attributable to the
{ymratnry setting ltself, Drowsiness might occur in any satting where the-e

- |-w ambient lighting and little or no noise or other stimulation, Kinesthet:ls

(vvn corcytinn of body movement) might result from eye movement and "driftirg"

Lttt ntin aftarimaje, This same eye behavior might produce a mild mation
cren, ey, the Mngusea™ reported in the literature. The range of cantitisns
s ;:/ifq alisiten ansirnd reasctions in the laberatory (e.a., n.mvo”
Coe e, e mannna, aedors of jights) is so wide that it would be o sideic 1
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lasting physic gl damyage,

the use nf the visible spectrym to irgair
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The following conclusinrs Paye

(1) The closer an obiect is to a source of glare, the more

the glare interferas with the visibility of that

object

(24)

(2) For a given flash trightness, the flash covering the

fovea®

will have its full dazzle effect only if its

angular radius exceeds about 3 degrees. Smaller

tlashes yield progreSStvely reduced disabling

effects

(3) In general,

(24)

the adap?;fion of a given part of the

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

dark readaptation in a part of the retina which is

a‘fected by moderate glare will occur independent

(24)

of that part affected by extreme glare = .

(4) Recovery time after exposure to glare tends to be quite

ranid, but the fovea tends to recover much more rapicdly

(24)

than does the peripheral retina .

{S) There is a tendercy tuward llnearity when recovery time

is plotted aqainst flash intensity, a* least over certain

rannns

fy oy Te,iro

ot [NRR P PTRY S N ‘.'.l.,‘ry ,

¢

in?ensity(

21,25)

. (See Figure 18, page A-31.,)

y Riqvly sianiticant difforence in the reccvery

S te, Ly

AT 4 PP :’-rr’:"

]
1

FAPIEEE RN B

(24)

-

i PIike] |1,‘, ,/-'|

G peripheral aogity

(&)

¢t flaan Tamingynctoe nd quration ’ .

tra rting aftarting yogte vision,

"'UNCLASSIFIED



UNCLASSIFIED

‘rared

{(¢) Light sources with g high‘level of infrared can produce: *orp racy
ttare tlindness. towever, the same luminance and cxposure time without the
infrared component will yield the same_gldru effect, and infrared in cufficicre
1.3n%ity can cause irreversible damage to the eye. Higher intensities - f
visinle tignt can cause irreversible damage . to the eye. It is belivved trat 1o
resultant lesions are caused by the absorption of the.visible light by t.e
nigmented portion of the retina and the conseQuenf degrading of the visitle
ligh* into |nfrared or heaf( 4)

(U) The lenses of younger people transmit more infrared, making trem
more susceptible to retinal burns. The same is true of the aphakic or lensless
eves., 3urns of this nature might be relatively painless., They probably occcur
mcst ocften from looking at the sun, as in a solar eclipse(ZA).

(U) One source of such retinal burns which is of interest to the
_military has been the nuclear fireball, If was concluded that in the worst
CirCums?anCéS, when the light from the fireball was focused directiy on the
" fovea, it might still be possible for tasks to be performed by relying on
of f-center vision(24).

‘ (U) A fong-term effect associated with frequent exposure to light
rear or at sufficient Intensitv to cause retinal burns Is the development of
cataracts (the period before onset appears to vary from 2-1/2 months to several
years), Less intense infrared exposure (e.g., temperature of 1500 C and
540 tux) is accredited with producing cataracts after a latent period of 20
toc 40 years. Uncontrollable factors, such as general physiology, race origin,
cr dietary deficliencles nghf atfect susceptibility to iInfrared cafarac?s(zd‘.

(U) Infrared would probably be of limited utility in a tactical
confrontation due to the possibiliiy of an affected individual relying on
ntt-center vision. |If the cri?erla‘of tempérarlness and reverslbilify of
ettests are adhered to, the value of infrared for this type of application Is

vim*er diminichad,

Yltraviolet .

(.} #tlla yltraviolet rays can cause problems with the humin eve, they
ey oare b Limitad sigrificance for purposes of Incapacitation, oth
e oyrd hmrter gltryviclet rays are absorbed by the cornes and coniunctive,
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A T ey T e Litragyiodet radiat on penetratinag o the g iaer,un Ut 00 90l et
oLttty ot e giation Jdoees not penetr gte the lens b gy iy fic et
(24, 2¢.)
. . . & -
oe, tr sses net normal ity pose the problem of rotinag! legiong ’ .

Y Exposure to ulteaviolet radiation can result in the onset Se e
s farer of Cconiunctivitis or retinitis, [xpasure to a welder's arc or tr,

“owc ol lare can produce discomfort such as o feeling of-grit in the eyes,
senearnonia, and watering of the eves. There is normally a delayed ocnset ar

. - (24,27
~esovery s usually complete .

(L) Due to the prolonged onset of symptoms, ultraviolet radiation
a.osbtve of little significance in determining the outcome of a tactical

comerant3tion,

Laser Radiation

{U) Laser radiation has been suggested as 3 source of flash blindness
- cmarigcretinal burns. Laser radiation differs from conventional light sources
'~ *-at it is a coherent beam and is frcm a narrow spectral band,

(U) In order to affect vision, the laser must be aimed directiy at
tna eve(ZS). This diminishes its practicality in a confrontation situation., The
1reatest danger to 1he”eye, i.e., chorioretinal burns, appears to occur from ‘
~elatively prolonged exposure to the laser beam(24>.

(U) 1t has been suggested that a stacked blinking system of lasers
~i3~* be used to produce flash blindness of severa! seconds' duraflon(ze?. Flash
A:!inaness.frbm laser radiation can be prevented by shielding the eyes with
a3~y orajue material, In addition, atmospheric dust, haze, or fog would reduce
cm2 etéectiveness of a laser(zd).

(L) The efficiency of optically pumped lasers is only 2 to 3 percent,
me3ning that energy requirements are inordinately great. Conventlional light
<,.r.es, such as the carbon arc lamp, should be approximately 100 times more

etéicient than the laser for the production of flash bllndness<24).

- Hicrnwaves

;) Tre possible use of microwaves to incapacitate individuals, as has
Sttt im correction with persornel barriers, appears to be infeasidle,
¢ rerdetnglity 05 desired,  The action of microwaves is such as to

Comrierat,ra 5t the body,
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Y e impairment of eye functions In g mattoer of e ey, Uy reeyr ¢
wi0d {ovoralifiod by the production of cataracts) wegld retcire aner oy
Lets ot M enouah inteasity to kill oan individual betore the Aiar raert pabeia A
. . 29)
oo eves Could he achieved .

() Heating of the testes by microwave radiation hao been sugete
owerer, the lethality risk with micromaves is much gréafer trhian i f infroares
ngﬂ(ﬂ to produce the same effecf(ZS).

(L) Surface skin burns using microwaves would not form scon ennugh 17
ce .0t tyctical advantage. Expected nonthermal incapacitating effects of microiw:ses
s>uld not occur before lefna|lbody heating took plaze. Fven if desired eftects
~ore achievable without a lethal increase in body temperature, microwaves woul?
accarentiy te ineffective against a person who is wearing heavy clothing cr « =2

‘s tenind an objecf(ZS).

SOUND AS AN INCAPACITANT

(U)'Thére have been numerous Suggesfioﬁs,'especially in the popular
literature, that sound at a range of frequencies and intensities might be used
t> ccntrol crowds while doing individuals no particular harm. Despite impressiors
+s tne contrary, this application of sound is less than an accomplished science.

(L) An immediate possibility for using sound to control crowds is the
sse =f loud noises t7 scare people or to interfere with communications. The
Telesnot cartridge developed by Colt Industries might scare members of a crowd
with its loud report, but they would probably become accustomed to it. The use
né nigh-intensity sound, éuch as Is produced by sirens, to interfere with
==m~.nications In the crowd has the disadvantage that control forces might
3150 m3ve ditficulty in communicating and that hearing lcss might occur.

(U) One device which was recently patented is reputed to generate
s-und "s5 offensive and repugnant that hearers leave the scene, but no permanent

iniury is caused"(zg). No indejendent assessment of this device has been

broynd,

15) **ost of the sujrestions for using sound to control human behavior

C00 s gnlye ore or more 64 such problems as operator protection, increased

ol s atity of snund and selectivity of tarqget, the probiem of undosirpg_
i e

©.n., hroaxinn windows along a city streat), and the differential

b iediyiduate to the same frequenciaes and intensitioes.
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GV iowstresuenoy s cannds and infooasoands aphear by g e e gt e
S v e oontec b iag noman Dol v Gr e agse HuMman oreans ettt lrrw-v
P rosotgnce chargcterintice. Y ois reportey trigt Tther Craeat oane gl Lz
A b resogte at arout 3 ops, the head ot bt 20 cps, the arm o and gl der

s oarcat U oops, and the spine ot about D oeps. Lubjents exposed to such o le

,
carcrt o3 oaueter of discomtorts,  Many exhibit physiclogical responses such as
nlrmer o dlower P100d pressure, increased heart teat, lasting inferferenée withn
mormore secr2tion, and decreased visual acuity. Ar_a pressure of 159 4% small
3nimals exhibit occasionally fatal damage to the gaRglion cells(EO).
. (U) while there has been discussion of the use of !ow-erQUency s7 407

to calse memrers of crowds to lose control cf their sphincter muscles, it
arcears that little work has been done to implement these Sugqesinhs(Z').

(U) The greatest danger of the use of sound to contrpl humans appears
+5 e mearing loss. At 90 to 120 db temporary and possibly p!rmanenf hearing -
to3s docurs. -Most subjects experience pain at about 140 db, and at about 165 ¢b
*~e earirum is torn. In the range of approximately 120 to 140 dbt effects such
3s irritability, inefficiency, firedness,'sferilify, headaches, Insomnia, increzce?
excitability, and increased blood pressure have been noted. At levels above
acoroximately 135 to 140 db, it has been reported that equilibrium is disturbed,
trere is a feeling of oppression, the central nervous system Is stimulated (e.5.,
~a¢éea, tendencies to vomit, difficulty of orientation), there is decreased
attention to correct work procedure, and efficlency Is decreased(so'BZ).

(U) Ultrasounds (i.e., >20 kc/sec) apparently pose a minimal threat
tc man at moderate-to-low Intensities. They pose a greater threat to insects

and animals due to thelir thermal effecfs(SO).

BARRIERS AND MECHANICAL DETERRENTS.

(W) This final general category of nonlethal weapons is described in
¢,n7tiznal terms. !t includes barriers in the usual sease as well as devices

"

wmizr inflict physical discomfort through direct mechanical or electrical

anvlon,

P (:.) Harriers and mechanical deterrents have lonqg been used as 3 means
C6 el e el 3ng unruly individuasls, Because of this long history of use

cecesLert fariligrity, those devices can often be employed in situations
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ho e ot mare sophisticated means, such as chem3g§| weagons, woull e
ertarle to the genesal public. While the logic of this attitude mignt ue
Ity Jrguﬂont, the attitude itself must be considered in the praocecs of
ey tha precise type of nonlethal weapon system to be used,  Thus an
?JdJé mav well De forced to:choose something less than the ideal syster in

s aone of scmething more "accaptable”, '

(L) In addition to the fact that these are famnllar devices for the
somtenl of violence, anofher advanfage stems f rom fhe very simplicity of nan,
s+ tmem, Even though a parfncular device may be rafher severe in effect, it is
| iaely to be more nearly acceptable if its mechanism and effect are immediately
e. Jent and wé!l understood. Accordingly, while a device such as a billy clut
-3, "¢ capable of inflicting more serious injury, if is likely to occasion less
< _«sry *than the use of chemical agents of the CS-CN type. A great variety of

svices whose effect is largely mechanical are available, allowing the user 23
~anze of choice in fitting the weapon to the situation.

(U) It is difficult to generalize about the disadvantages of barriers
ar3 restraining devices as manywof the disadvantages are peculiar to individual
svs*ems. However, several factors should be borne in mind when one considers
s~air 4se. A number of the barrier systems (e.g., barbed wire, barbed tape,
inélatanle barriers) are costly. Some are quite cumbersome, requiring heavy
excenditures of machine or manpower for their emplacement. In addition, mos?t
=4 4nem have ro built=in decay mechanism, so a costly cleanup operation is
rezsirec after the emergency situation has passed. |f this cleanup is not

s:zorpiisted promptly, persons not involved In the conflict are caused
inepmyenience. It Is, perhaps, this lack of flexibility which is the mos?t
seris.s disadvantage of the barrier systems.

(U) The characteristics worthy of mention of the other items included
ir this section will be dlscussed individually.

(J) In summary, while many of the devices descrlbed In this section
~ less potential for flexnblllfy of use than a number of the chemical weapons

‘s ,ne and urder development, ‘they are well known by the public and are currently

e oera oo lize ang military arsenals, For this reason, they are likely to remain

S, .
L e lorg time, 1

t '} Trase davices serve, in qeneral, to mechanically prevent rioters

“w o moiinnirqg treir purposes and may have the effect of discouraging all

UNCLASSIFIED




UNCLASSIFIED

e e e ey ma i ated Padividuals.  Sany Of treco weannons tave T

St e an Tave apptication = toey can te giree 4 tomard ingivituate,

Conventional Barriers

() chysical barriers are barriers in the usual sense, intended to
. 7 iates] or limit the movement of 4 crowd. Ihe barriers most dseful in crowi-
~antrol situations must be easily frdnsporfed,Areadily emplaced, effective,
ro3iatant to damage or displacement, and convenient to remove when desired. 0f
cagrae, thoy must be as inexpenslve as possible. Three fypes of physical barriers
Wil be considerad here: (1) barbed wire, concertina wire, and barbed tace,
{°Y in¢latatle barriers, and (3) nets.

(U) Several examples of tarbed wire and its variants have undergone
testing oy tha U. S. Army in recent years on the basis of both barrier effectiveness

an: cost. Among those items which have been tested are:

(1) Standard barbed wire consistiny of two-strand No. 12
wire with four-point barbs spaced 4 inches apart
(Figure 19A, page A-32).

(2) German barbed tape which has f0ur-poinf'bafbs'spaced
at I-inch linear intervals (Flgﬁre 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 cylinder
50 feet long and 36 inches in diameter (Figure 19C).

(4) German barbedffape concertina consisting of a strip of

" barbed ?épe crimped around a core wire; rolls of this
material open to form cylinders 40 feet long and
33 inches in height (Figure 190).

(5) Rapidly Emplaced Antipersonnel Obsfa;le.(REAPO), which
is formed from steel tape with 1=7/8=inch barbs located

: on 4-inch centers (Figure 20A, page A-33),

(£) The Neneral Purpose, Barbed-Tape Obstacle (GPBTO)

s wrich is fabricated from 5/8-inch tape wifhvbarbs

' - i-rated every 4 inches on center; this material

somnn bt form g double helix with the outside coil
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reverse wound and 180 degrees out of phase with

tre outer coil (Figure 201).

(1) heither the RLAPO nor the GPBTO have proven to be worthy of furttir
Sriny gt tnis time.  The REAPO ngs been judged poor from the stanspoint f
Catibity and ruggedness, and in any case would be too expensive for rest
scotications,  The GPBTO has similar deficiencies and, in addition, coes not
moet command-control and booby-trap reQuirenenfs(SB). '

(W) Inflatatle barriers have been investigated, and a numbe: of
~3nsfacturers have expressed interest in furfher developing them., At present,
‘nowever, no agency appears interested in buying a number of units. Although
seeminaly vulnerable to knives, proper design can essentially eliminate this
~rablem, Deoloymenf and removalAwould be very quick., The barrier is completely
Séssive, with no risk of such injuries as might be' inflicted by barbed wire.

“=e inflatable barrier's prime disadvan?age‘is i*s.probable high cost relative
tc other devices. In any case, such barriers are not currently avajlable otf-
f“e-éﬁelf.

(U) Finally, various nets can be used to constrain a crowd or riot,
T2y have the advantage of being "see-through" and easily fransporfed.‘ Erection
cculd be quick if supporting structures were available; otherwise, archoring the
net would be a major handicap. We know of no nets presently designed for the
express purpose of crowd control. Those systems which we can envision would

(14)
te relatively expensive .

Other Passive Impediments to Movement

(U) Recognizing the limitations of conventional "barriers",>as discussed
anove, a number of other passive means for controiling crowd movement have been
studied. These include caltrops, slippery liquid, foams, and "spider web".
“altrops areé four-pronged objects made of sharpened wire constructed so that one

. r~int is always vertical. Such devices can pierce shoes and Inflict serious
‘- iry (Figure 21, page 33).
{1!) Caltrops show some promise from the sTandpoiﬁfs of cost and
cootieress,  They have the advantage of being very rapidly emplaced. Somé
SR Tol o into producing caltrops held together by a degradable material

w0 w.il3 sertually render them ineffective.
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Rl RTINS RIRTRVRY hHUApr‘-wun to te faardy ettt e, e i
oot tronr sy et gcerent ) there appear to b P R JR LTI RTTH L APIPR
3 T Lo L the part ot oseriee par Lottty bossibly sumer peer Loy e
Loare ot g "suitatde” wespon == that o dn, that the ettects are o putent e,
. e, dertainly g caltrops barrier would have a wruel appéaran e = 33

vo) A very interesting type ot impedirent is that created Ly the
Sl y, Higeid poiymers (sometimes calied "instant banara peel™). Trese ruel.ow
Tition 1o the point that walking or running on a surface coated with trem is
mizo very Jitticult., while this material presents some Jifficult clearup
sronlems, it is a very humane way to frustrate a crowd and therefore its

4
sorication would ne* be psychologically c0unterproducfive(3 ).

(L) Simitar to "instant banana peel" in that it lowers the coetticiart
s+ friction making walking difficult, Teflon confetti may wel!l have applfca?ion

i~ ~aning ary kind of purposeful movement difficult for the mob. This materia!

Lt

3 re particularly eftective when spread two or more layers thick, since
t-e material uould.be sliding on ifself.. Obviously it would find a more
_ie*.) agplication on a paved street than on bare soil or grass. The material
is ratrer expensive at this time because of Its difficult working properties,
c.* undcubtedly the price would drop as the substance becomes more widely

(34)

.
PR

(U) varlious foam méchines. adaptations of the type used in tirefigntirg,

-3 ~ave applications in controliing crowds., (t is reported that individuals
‘:':iég t emselves in the midst of the substance become disoriented and lose
~.viyation. 3utfocation s not supposed to be a problem since the bubbles burst

i~ t=e nose and mouth when inhaled. A falirly sizeable barrier may be formed

re oatively Quickly('d). The composition and generation of the foam determines

*, iu evity and henre the degrce of difficulty in cleanup. Foam could easily

‘i ,re1 in combination with instant banana peel, but the aiready ditticult clean.p
nr-tla~ would then be compounded., Foam shares some of the psychological advartages

Abarel by instant banana peel, but would probably not be acceptable to quite

“o e seqrem,  Being engulfed In foam would very likely be a trightening

CLp " riter wed” is a3 tyre of athesive which can ba sprayed out of
. Coee Ly i tilarent, wrich flogt through o the g ountal ey

Yt , et they st tach, Ihig mator gl weg b apcear o
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e e urim prendles ot o June Trhe victim agpparently put Lo bt feet
coe e gaere i tho pinger and tripped. The item is in the furm of o

Ca Lttt Lremvignt s that one of the toups is always upright., (orocivally
= sayi es wmen s.atterediin front of on onrushing group ot perscns mint

cor L to imople their progress.

Mechanical Deterrents

(\) In tris catejory are qgrouped those weapons which have a direz?

o

~e =a-._30 ettect and can be selectively employed against individuals and 3ro.os.
Jam - *rese are conventiorally powered firearms which tire nonletnal projectiles
..~ 3s r.brer bullets, wood peliets, or speclal shotgun peliets, The latter

<o, zes ~a.e one thing in common: they incapacitate by impact. The victi= is

@ *rer i~_ured cr subjected to enough pain to deter him from aggressive actic

If Course, some Jdanger of serious injury is always present when these methods

o+ i-.ezazitation ere applied. The danger can be lessened, but not eliminated

vy cyretyl and thorough training in their use. '

(j’)bt’ wooden pellets |ike those of the "Multipie Baton Shell™ a

¢ iy trm 3 gun with 8 |=1/2-inch- -diameter barrel. The peilets arc sai d to

sim < .ater 3Lyt the same amount of punishment as a oilly <:lut>(36 . Rudber

;0 C® ies are tired in the same manner and.produco'500uf47ho same eftect,

“view 1y ry irnerent difference in Intorior and exterior pallistics bDetween
;7.,e_*iies made ot rubter and those made o! wood., While there would be

C tlicnrong in tormingl ball-s?ics due to di"erancos In mechanical properties o

v v materials, it is goutttul that there would be signiticant dittererJes

C Ty femieat o kemg (mpyny has Focontiy davalored 3 e ISR RL

. . " T ", b -
y e - ' e, yonly RELR N IR AN coab e e ety L AT ISR R ..
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Gy e e L2t 0% yards. Ine stell has been desigred to produte o beoals el
. . . (:n
muste tlasn giving it seme value a% 9 poycholtojical weapon ’

-~

¢

\:?);,ﬁ «0a§df‘h N atsy been carried out on weapens which projett
meoe T lted Days, rubter or putty-like bullcts‘}b-do), and similar item.. Tre
CLeprat_roingicates that, at present, none of fh«sé hav * 2 safety fac?uf
e 3\, oravie ehuugﬁl?sr wicespread use., Nevertheless, rubler tullets have Leen
rersreed in use during recent riots in Northern lreland. So tar .as is kno-n;
~> setailed report has been published regarding their eftectiveness.

(U) water cannons and high-gressure fire hoses have been used against
cromis with varying success. Variations in weather conditions and crowd desire
.3s*iy and cbviously aftfect results. The initial cost can be low since fire-
tiz~tin) egquipment can be borrowed for riot-control purposes. Specially
lesigned and built vehicles, on the other hand, would be relatively expensive.

(U) Electric prods, or electrified béfons have been used quite
s.c.esstully in the past tor dispersing cronds(34). They are not as effective

wren the crowd has on dry, heavy clothing. Increase of voltage to overcome this

. gisadvantage cou'd make the device potentially harmtul (heart arrest, etc.).

F.tlic acceptance of such devices seems low, perhaps because of an associat.on
with cattle prods. '

(U) Many types of prods, clubs, baiuns, etc., have been used for
rict-control purposes. All require signiticant training to fully realize their
efsectivenass., Quarter statts, flof batons, nightsticks, billy clubs, saps, '
ar2 tlails all depend on skilltul use to be effective and nonlethal or non-
per~arently injurlous. The cost of the training required can offset the
ire@xoensive purchase price. |t does not appear practical to construct a clud
ur prod which cannot produce permanent Injury. Indeed, some command~type weapors
are tesijned to be tatal and are not useful in less than critical situations.
Tris gereral type of weapon has been used tor centurlies and ls In scme places
nighly retined today. Many examples of these weapons are used in oriental
martial arts,

(u) Furtner development has taken place, however. In 1964, the

-r A~alysis Corporation, under contract to the Advanced Research Projects

reiri, izl

By, fesigred a billy club based on o Japarese woapon of similar design., The

e e ettty nizo which could be concealed on 8 persaen, Extending

L Ce L e eanidty, the device also tuatured an extensihle salf=iocking
(41)
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MISCELLANEOQUS
ey liegs have L"l‘gn used vory successtully to Control Crowly where T
Tt gty their nandiers have been well trained. A few dugs with el fed
Tatliers catoertect control ot g crowd which iu out of proportion 1o treir resi
:'fvﬁj*"‘ds), Indiscriminant, immoderate, and well-publicized use ot a5 e,
Toweser, put them in g bad psychological lignt, .

(U) A turther disadvantage of dogs is that the doj and handler must
te treated as an integral unif.which tends to limit their usefulness. Then t..,
tre 20g requires continual care and training.

(U) Men on'horseback have long been used successfully to controt
<rowis and even riots. Horses do require substantial and continuous outlay four
mainterance. When and how to employ horse-mounted men would depend scmewhat
o tre legree of disorder, since a crowd could maim or otherwise disable a
morse of sufficiently mofiyafed('d). .

(U) The Research Anélysis Corporation investigated the possibil;fy
>t leveloping a liquid cold weapon. While it was determined that a small
we2p2n of this type could be produced using cold brine as an agent, it was judged
REVAE fo! cé practical since a small weapon would not have the required capacify(as).
(U) The marking of people for later apprehension Is another technique
.Hf:" ~as been tried in some situations. In a hostile crowd, éffempfs to arrest
i~Zivicuals may provoke th@ crowd to more vioient actions. Very often the
tzlize will not be physically abie to make an arrest anyway. It may be
cussible to.meet such situations by marking individuals or vehicles with some
s.itavlie material for later apprehension. The specific ma?erlbls proposed
remje trom visible dyes, to Invisible markings (sensitive to ultraviolet lignt
tir examgle), to odor-identifying markings (sensed by dogs or gas chromatographs).
broutograpny may facilitate ldentification but light condlfions and identifying
features |imit the usefulness of photographs. Paint guns, such as Nel-Spo? 707,
ara asailatie but have not received extensive use to our knowledge(‘d?. Marking
" 1 visilUle or colored dye seems to act as a deterrent for some individuals

«' . will immezdiately leave the crowd to avoid being sprayed.
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A=l and A=/

TABLE 1. CHARACTERISTICS OF CHIMICAL L A

Agent Symbol or Chemical
ldentification and/or Time to O
licaracitating Effect Number _ Common Name Status Hof Sumpts
Irritation CN: Chloroacetophenone Standard Immediate
CSs O-chlorobenzylidene Standard Immediate
malononitrile 10 sec,
(super tear gas) dependi
on conc
tration
EA1277 ~l-chloro, 9-10 Research Immediate
dihydroarsacridine
(Excelsior)
EA3625 Research Almost
immedi:
BBC Rromobenzyl cyanide' Standard Immediat
EA3S47 )
126312 ;
EA3365
EA2542
EA1778
EAL922 ,
Capsaicin




wrraase ackests Yy

Vitie to Unset
semptoms Duration of Symptoms Summary of Characteristics and Remarks

immediate About 3 min in clean  Produces lachrimation and general severe

22 Irmediate to
10 sec,
depending
on concen-
tration

;F N Irmediate

ct Almost
immediate

ri Immediate

air

About 10 to 15 min
in clean air

1 to 5 min; inca-

~pacitation
symptoms persist
for 1 to 2 hr

About 60 min

Variable, minutes
to hours

irritation of eyes, nose, throat and
chest, together with burning of sweaty
skin areas; until recently this was the
standard 'tear gas' used for riot control
and as a training aid in CB instructionj
it is a relatively mild deterrent to
motivated personnel

Produces choking sensation in throat and
upper respiratory tract leading to
violent coughing; difficuity in breathing
(which tends to induce panic), immediate
lachrimation and involuntary eye closure;
dizziness, running nose and extreme
burning irritation of sweaty skin; high
concentrations 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 chest 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 1iquid tear gas producing severe
lachrimation and involuntary eye closure;
there {8 some danger of permarent eye
damage from liquid splash

The effects préduced by each of these
agents are similar in severity to those
of CS

PR

V) =




CAvent Symbol or

Chemical

- ldentitication and/or e
dcitating Nvtect Wumber Cormon_Name Startus Gl
ting DM Diphenylamine Standard 1 o

chlorarsine (Adamsire)
DC Diphenyl cyanoarsine Standard Irmec
CN-DM Standard Irme:
228926 N-propylnor=
apomorphine
Cut anecus pain CcX Phosgene oxime Research Imre
. . ey
5
sk
Histamine Potential, 1rrme
Eledotsin no current Trme
Brad; kinin status Inmme
Terporary blindnesn EAL1972 (DC) Dimethyl diglycolate Reseurch Trem
30:0°1 N-henzavipropyl Rescarch
«4+ piperidyl i
phenylcyclopenrtyl
glycolate
hydrochloride
Caace ot e Dichloremethyl ether Research 1

ot s at

i
B ‘%}I




e T A SUp

et fonsof Symptoms

o
R

Summary of Cliaracteric<tics< a- !

Irme i{ate

Immgdiate

Imediate on
eyes; 1 to
5 nin on
skin

I-medf{ate

lrmediate
Immediate

Iomediate

15 min to several

hours

30 to 60 min

15 min to 2 hr

Varifable
1 toe few
wveeks

Undetermined
!

2 to ) days

= Not known for man

clitertined

Jndetermined

This agent affects both the re«pira‘.r.
tract and the vomiting center; s ptamy
include extreme discomfort, nauses.
severe coughing and sneezing, lactirizatiin,
severe headache, pain and tightness of
chest, continued vomiting; large dnses
cause diarrhea which may persist for
long periods

Effects very similar to those of DM with
a shorter time to onset; large doses
will extend nausea and diarrhea to
many hours

This mixture produces effects characteristic
of both agents, giving immediate onset
end symptoms extending over at least
2 hr, according to the dose received

. Structurally related to apomorphine;

rapid acting

Nettlelike effects with severe burming
pein on skin

Severe incepacitating pain and svelling
~under skin similar to wasp sting

Blurred vision, eye fogging, t..porary
partial blindness resulting from
corneal opacity; the effects appear to
be completely reversidle '

Clinical trials are required with this
material

This effect produces symptoms of unsateady
geit, dizziness

({U)\m-
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AL o TABLE 1. (ot
S Agent Svmbol or Chemical - -
‘ ldentification and/or :
o acdraring Ytrect Number Common_Name Statns i
v tionatle odors Skatole ]
Mcrcaptans
Pelargonyl
morphalide J
Faralveds BZ/119902 'No names yet assigned to Research
these compounds
119902/EA344) Research
EA 13382 Research
EA3382/220548 Research
Ancathecia EA2148A Sernvyl Research 2 to
tleep 302089 Triszaspirodecane Research
“rttactatic hypotension EA221) 34, 2-dimathyl- Research Varis
' heptyl to
tetrahydrocsnnabinol

(O-acetyl derivative)

g




~esvarch

fecearc”

. 'q'qrn;

P S =

Piore to tuset

Wt S toms Duration of Symptoms

Surmary of Characterfstics 8nd Ke:arke

- Not known tor

- Not known for
- Not known for
- Not known for

- Net known for

2 to 10 min 6 to 8

- Not known for

man

man

man

man

hr

wman

Variable, 1% 6 to 24 hr

to 60 win

Some odors are particularly objectionable

to certain people; it sppears that there

‘is a relationship between racial origin

and the acceptability of particular
types of odor

Anticholinergic effects with those of

morphinelike materials will give rapid
reversible and long~lasting paralysis
as a result of disturbance in function
of the central nervous systém, impaired
motor coordination and, possibly,
convulsions; animal results suggest
that in man symptoms might appear in

10 to 20 min and persist for several
hours; all these mixtures will produce
these effects, but clinical research is
still awaited to support the use of any
as an agent

Symptoms induced include ataxia, spatial

distortions, nausea, vomiting, and
snalgesis, leading to anesthesia; low
doses produce psychotropic effects wvhile
high doses produce anesthesia.

Intravenous dose of 0.25 mg/kg produces

quiet sleep from which subject can be
easily swakened; intravenous dossge

of 20 mg kg produces sedation, allaying
of anxiety and reduced motivation

Lovered blood pressure sufficient for

casualty to remain avare of circumstances
when prone, any attempt to rise produces
{emediate collapse; additional effects
produced include hallucinations,

euphoris ataxia and sluggishness

@J) (CONESRE=ETLAL )
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A-7 and A-8

TABL: 1.

(fonrin -

ccaracitating Effect

Agent Symbol or
1dentification
Number

Chemical
and/or
Common Sense

Status

Tire to
of S~

" verital etffects

Prostration

EA1729

BZ

EA3834

EA3695

302196

226101

302668

CS4640 -

EA3580-A

EA3580-B

D-lysergic acid
diethylamide (LSD)

3-quinuclidinyl
benzilate

4-methyl-4-piperidyl
Di-isopropyl phenyl
glycolate

N-methyl-4-piperidy!

cyclopropyl phenyl
glycolate

l-m?thyl-bdpiperldyl
cyclopenyl -1l-
propionyl glycolate

1-2-tropanyl-l-cyclo-
pentyl-2-thienyl
glycolate

4-(1-methyl-1,2,3,6-
tetrahydropyridine)
wethyl o -isopropyl-
a-phenylglycolate

Etonfitazine

Nemethyl-4-piperidyl
. "eyclo butyl phenyl
glycolate hydro-

chloride

(Free base)

Research

Standard

Research

Research

Research

Research

Research

Research

15 min

1/2 to

20 nec

1 to 2

..
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Nomven v
Y tome

Lo et y

Summary of Characteristics and Re~ark.

carch

carch

carch

carch

cardt

1y —in

to 2 hr

I
10 to 12 hr |,

up to 5 to 6 days
according' to dose

Not known for man -

i
i

Not known for man

L}
14

Not known for man

Not known for man

Not known for mnh

[(Yd R & hf 3

2 hr 712 to 18 hr

'

Iy

)

e lwt knowr. for wman -

Durat.ion of 'Symptoms

2 to 4 hr, possibly

The effects of LSD {nclude {llusions,
mental confusion, faulty sense of time,
euphoria, hallucinations and depression
accompanied by the physfological effects
of stimulation of the central nervous
system, sweafing, tremors, hypertension,
ataxia and prostration

All these compounds produce anticholinergic
effects similar to those of BZ; central
and peripheral effects include confuaion,
hallucination, rapid heart action,
lachrimat ion, headache, extreme
drowsiness, tremors, limb weakness and
prostration; time to onset of symptoms
varies with the several sgents between
almost immediste end several hours;
similarly, duration of these symptoms
ranges from minutes to seversl hours
and possibly days; clinical trials are
required with all these materials

Mot yet regarded as safe for primates;
work {s being done to find related
compounds with more acceptsble safety
margin

Avaiting further tests on man

Avaiting further tests on man

(t/\ k(.mu-l-'-t-u-m)

N
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A-9 and A-10 TABLE 1. (Continues;
=T Agent Symbol or Chemical . T
Identification ’ and/or Time to
~oaracitating Effect Number Common Name Status of S'~p
EA3443 4L-methyl-4-piperidyl Research S to 8 h
cyclo butyl phenyl (peak .
glycolate '
EA3167 3-quinuclidinyl - Research
~phenyl cyclopentyl
glycolate :

(a) Adapted from data in Reference 1.
(%) Mydriasis is a long-continued or excessive dilation of the pupil of the eye.




Time to Onset

. of Sywptoms Duration of Symptoms Surmary of Characteristics and Remarke
5 to 8 hr 48 to 100 hr‘(b) Similar effects to BZ, but more toxic; no
(pe.x effect) (mydriasis) undesirable side effects

- Not known for man -

L’U’) ( CONFERENTIAT)
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A-1 1
STARTER
MEX TUIE
1APELRLD AGINTFUEL
HOLE MIXTURE ASBESTOS
0ISC

)
'%1

£ MISSION PORT AND SEAL

£A1SSLIN PORT J '

b FLUZE

ano TAPE SEAL . .
: ! i) S 1=t e
o o ot e ’.:‘,-/-//a./',_‘//////. v . -
iy g “HV)§Z?// ‘ ARMING PIN
PULL
Aot
RING
ASBESTOS
oI1SC

(4)

SAFETY LEVER

FIGURE 1. MILITARY M7A3 GRENADE (v)

Description: The ARC-“7A2 and M7A3 CS riot hand grerade is a cylindrical metal
-sntairer fitled with pyrotechnic CS mixture and fitted witn an ¥201Al nrena‘e
¢ .70 wrich is screwed into 3 tuze adapter in the top of 4he aqrenade. Three
amigsion holes are. located In the trp of the arenade. The emission holes are
-c.orad with adhesive tape to protect the fi1linq from moisture. The MTA2
sissare from the MTA3 cnly in the way in which the §111 is manufaceured. Tre
32 ic filled with 8 oyrotechnic mix and powdered CS aqgent in qelatin cap-
sLtes., The MIAY ic filled with a pyrotechnic mix and pelletized CS aqent.

Characteristics:

Total Jeight . . . . . 1602 fuze Time . . . . . 0.7 to 2.V sec

Filler Weight . . . . 9.502 Burning Time . . . 15 to 35 sec
SMeltght . w e e e e e 5-3/4‘1n. Range . . . .. e 35 m (hand tossed)

Diameter . o « o & o ¢ 2-1/4 in, v . 145 m (rifle fired)

Container Body Manufacturer . . . Military

Material . . « « « o Steel

Co e e ke e Tooogty e b et e Vot Q)

UNCLASSIFIED
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A=t

_FUZE

' PULL RING
THREAQED METAL INSERT 00 0 0Roo0o0 -

AGENT/FUEL /4?27

MIXTURF
(PELLET)

->- LEVER

7/

'EMISSION
VENT AND CAP

f RUBBERBODY'
FIGURE 2. NORTIiPC® RUBBER BALL GRENADE (U)

(U) Description: This device, available tc law enforcement agencies, contains
- A) 3rams of CS and 40 qrams of nyrotechnic agent, Four emission holes
a7e located in the body cf the grenace. Ouring discharge the grenade moves
rinia.y along the ground, propelled by the escaping agent, There is no
erzliusion or fraamertation of the grenade body.

(1} Characteristics:

Total Weight . . . . . 0.46 1b : Fuze Time . . . . , 2.5 sec
Filler Weight . . . . 100 g Burning Time . . . 10 sec
Height . . . . . . . . 4-3/4 in. Range . . . . . . . Hand tossed
Diameter . . . . . . . 3-1/4 in. Manufacturer . . . Northrop

Lontainer Body
yterial oL L 0 L . Pubher

it ity b e tarnnce  T,)

UNCLASSIFIED

Carolina, Inc.
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A=-18

AGENT £ MISSION .
HOLE AND St AL INSTANTANEOQUS SUPARATING

. CHARGE
uze ™ compressen

AGENT MIXTURE

PRIMER

o)

i

LAYER OF
STARTEH MATERIAL

I
. ARMING [N
PIN
NG
PULL s
————
STRIKER AGENT EMISSION
LEVER HOLE AND SEAL

FIGURE 3. FEDERAL TRIPLE CHASER GRENADE (U)

(V) Description: Available to civil law enforcement agencies, this grenade
separates into three parts which bounce along the ground, functioning
like three separate grenades. Agent Is discharged from the emission
holes in each section. There !s no further explosion or fragmentation
‘0of the three sections once initial separation has taken place(3).

(U) Characteristics:

Total Weight . . . . . 24 oz (CN) Fuze Time . . ... . 2 sec
20.5 oz (CS)

Filler Weight . . . . 290 g (CN) Burning Time . . . 25 sec

: 265 g (CS) :

Height . . . . . . . . 6-1/4 in,  Range . . . . . . . Hand tossed
(with fuze)

Diameter . . . . . . . 2-5/8 in. Manufacturer . . . Federal
(at base) : ) Laboratories,

Inc.

Container Body
N Material . . . . . . Aluminum

(Lrawing and daty from Reference 3.)
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1

FIGURE 4.

MILITARY XM47E1 GRENADE' (U)

Description: The X*7€I is Intended to replace the M7 series grenace now
‘e na. Tma C5 pyrotechnic mixture will effectively blanket an area of at
'y + 1T7 5a.3re meters to a height of at jeast 2 meters. The range anc the
© wraic1 ares atfected by the ajent will vary somewhat with the velocity ard

eitieans of the wind,  The XM227LD tuze contains two safety features: the
Jias, min ognd the satety latch, The safety pin is -located through the

[
L ibas, Later 3rc the X227€F fuze bocy. The 'sgf_efy latch, a comgnnert of
cre 5afecy lesmr, is engaged with & lock pin located ‘hrough the X'*227El
4 Y. v -, .
PRACEN

(rarazterictics:

*ntal deiqht . . . . . 350 to 400 g ruze Time . . . . . 2 %17 sec
Filler deigne .0 . . 200 q Burning Time . . .
ce .. . . . .. . Spherical o Ranqe . . . . . . . Hand tossed (approx.
Cree oL 321/2 S 35 to 45 m)
N Y » Manyfacturor .. . Military
osh o .o L Pubher -

by

UNCLASSIFIED
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A-1hH

ARMING
SLEEVE
PULL RING
RETAINLR
PIN
FIRING SPRING
AGENT PLASTIC BODY
SLIDER ASSEMBLY
WITH PRIMER, DELAY .
ELEMENT AND DETONATOR
PLASTIC
FILLER PLUG
4
ik
FIRING PIN

FIGURE 5. MILITARY M25A2 CS1 GRENADE (U)

‘Description: This grenade is a special-purpose, bursting-type used to

contro! riots, mobs, and other disturbances. It is designed to minimize
casualties from flying fragments by utilization of a frargible plastic
body.

The spherical body of the grenade consists of two plastic hemispheres
cemented together. The grenade is filled with approximately CSI
(micropulverized CS) and is fitted with a detonator-type fuze. The fuze
assembly is contained in a slider which moves in an integrally molded
burster well. A safety pin retains an aming =lenve «hich cortrols the
fuze action. After the safety pin is withdrew:, relcazo of The arming

"sleeve permits the spring-loaded slider to travel the length of the

burster well to impact on a firing pin at the bottom of the well, exploding
the detcnator, shattering the grenade, and dispersing the CSI filling.

Characteristics: : _
Total Weight . . . . . 8 0z Fuze Time . . . . . 1.4 to 3 sec

Filler Weight . . . . 2 02 Burning Time . . .

Height . . . . . . . . 3-5/16 in. Range . . . . . . . Hand tossed
(with fuze). (approx. 40 m)-

Diamcter . . . . . . . 2-7/8 in. . Manufacturer . . . Military

Container Body
Material . . . . . . Plastic

(Crawing from ﬁeﬁ\cec’rl.daAﬁgrg fﬁcigﬁS and 8.).
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‘ A=t

PRIME R 4 _
DLLAY AGENT  LEADTUBE | ETONATOR
LEAD TUBE
L . Vi
W L1 722é;72237
~ SPRING
e —?
HINGE PIN
: i,
—
GROOVE TO FACILITATE
RUPTURE OF CONTAINER
ARMING PIN LEVER
PULL RING

FIGURE 6. FEDERAL BLAST DISPERSION GRENADEA(U)

(U) Description: This grenade, contains either CN or CS, has a fuze time of
2 seconds. Upon detonation, the container ruptures along the grooves '
i+s side and releases a cloud of agent. Discharge is instantaneous. The
metal body remains in one piece, with only t+he fuze and top plate being
thrown clear during the functioning of the grenade. :

(V) Characteristics:

Total Weight . ... . . 15-1/2 oz (CN) Fuze Time . . . . . 2 sec

15 oz (CS)
Filler Weight . . . . 2209 (CN) Burning Time . . .-
‘ 220 g (CS) : _ »

Height . « « « « « « = 6-1/4 in. Range . « « « ¢ « = Hand tossed
Diameter . . . . . . . 2-5/8 in. Manufacturer . . . Federal

_ (at base) ‘ “Laboratories
Container Body Inc.
"~ Material . . . . . . Aluminum

(Drawing and data from Reference 3.)
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“
ey o HOSE CONNECTION
—— sne

';‘I'

i"li N/

MR- B o K CK PACK UNIT

. MO PORTABLE IARITANT GUN
E——————m

FIGURE 7. MILITARY DISPERSER, RIOT CONTROL AGENT, PORTABLE, M3 (U)

Description: The M3 disperser is designed *o disseminate micropulverized
riot-control agents. It consists of an M9 disperser gun connected by an
“2 hose to a modified M2AlI Portable Flamethrower Fue! and Pressure Unit,
The "9 gun permits release of micropulverized CS (CS-1) in short burs*s
or in one continuous discharge. This is a military unit but may be
loaned to civilian police agencies under emergency conditions.

Characteristics:

Weight Range . . . . . . . 40 ft (in
(Operatioral). . . 55 1b (approx.) still air)
Nperating Pressure . 30 to 90 psi Duration of ‘

(discharge) Fire . . ... . 20 sec
Available Air . Area Coverage . . . 2300 to 3800
Pressure . . . . . 1700 to 2100 psi me '
‘ (high pressure
section)
fqgent Capacity . . . 8 1b of CS1 Manufacturer . . . Military
(4 1b in each task)
caairn frem Potoroneco 3 4 from References 3 and R,)

4
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FIGURE 8. MILITARY DISPERSER, RINT CONTROL AGENT,
HEL1COPTER- NR VEHICLE-MOUNTED, M4 (U)

limmys =4t i st=cortraleatent

encription:
: SR AT SN B SRk S NG L A SN DL
R A N N N
Coes dlanominaty mioe -
Sy ytemt o Besror 3y DUes
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DR

C e e Uy, 1 st e e et o, St i, comtro e, anel dee, e et

vyt e ety moarte o on g tatular frame, 1t P intengeer o e

N P B T NE R Y I S S LRV R Y Phe Voer oo Sheet R ISUS RIS ,’:"jw'_

Cam it - be g gre e et o securing the =)3‘;;n:rft:r P thee rallioo teer
roLet o, AP - i ’:Hx;l' Mo iv‘. (ur‘ni‘}"-!,"} bor fji‘,u.’&-}f"lz"f A
Atent Sutaide the helio o pter o verhio fees A flexible nozzle (frir

melicertor meunting) ang oan M9 oderitant ggent dicperser aun Cfor e i e
mounting) are provideds either can be attached to the 10=foot disor e
nose. lhe Y odisperser may be mounted.in the carqgo comgartrent of the
Army helicocters H-19 or larjer. The major advantage of this means of
Jissemination is the large area coverage achieved and the apitity o¢

tre helicopter to hover or fly slowly over a specific area while
Jispersing an agent, ’

Characteristics:

Weight Duration of Fire . . . 2 min (qun)
{Operational). . . 208 1b ' 20 sec (heli-

Operating Pressure . 45 + 5 psi copter hose)

(discharge) Area Coverage . . . . Discharge

s . distance:
Available Air .
Pressure . . . . . 2000 psi (high- _ 1200 to 1500 m
. pressure section) Manufacturer . . . . . Military

Agent Capacity . . . 50 1b of CSI
Range . . . . . . .40 ft (in still
air [with gun])

50 to 150 ft
from helicopter
(helicopter
elevation; 75
to 100 ft)

(Photo and data from Reference 8.)
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ANt
4 — rane

PrESSUNE

=

TUBULAR ALUMINUM FRAME
P i 104 F 1T TINGS AND HOLDOOWN STR WS

12 FOOY OISCHARGE WOSE (M9 FORTASLE

f{(((((f(((,, (QRITANT GUN WITH 12 FOOT HOSE

‘% ALSO SUPPLIED)
),

T

-

»OSE
CONNECTION

FIGURE 9. MILITARY DISPERSER, RIOT CONTRCL AGENT,
HELICOPTER- OR VEHICLE-MOUNTED, M5 (V)

(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
troduct improvement of the M4; it is lighter in weight, has a larger
-volume of discharge air, utilizes commercially available components, is
simpler to operate, and can utilize prefilled agent containers. Field

¢illing of the agent container can also be accomplished. The M5 disperser

ccnsists of an agent container tank, two air cylinders, a tubular
aluminum frame, an M9 riot-control-agent disperser gun (for vehicle
mounting) with a [2-foot hose, a |2-foot discharge hose (for helicopter
mounting), and various controls and instruments. Fittings and hoiddown
straps are provided for securing the disperser in a helicopter or ground
venhicle. . '

UNCLASSIFIED
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Characteristics:

Weight
(Operational). . .

Operating Pressure .

Available Air
Pressure . . . . .

Agent Capacity . .
Range . . . . . . .

(Drawing from Reference 3; data from Reference 8.)

A-.

200, 1b

45 to 55 psi
(discharge)

200 to 2000 psi
(high-pressure
section)

. 40 1b of CSI

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 . « e

UNCLASSIFIED

. 2 min (qun)

20 sec (heli-
copter hose)

. 50,000 m? (est.)

Military
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'FIGURE 10. MILITARY DISPERSER, Rm CONTROL
AGENT, PNRTABLE, M106(8) (U)

33 Description: The M0E 4 srerser

a sa¢ tn cicseminate micropulverized
- ~e-=n*rol agents for ar-rnld mshs, or other disturbances cr
£orozLon oursoges 35 Slavina riast-crntrni o gaarts into tunnels cr under=’
ae en foetificatinng o flien oot Tomaonney S syt ject area, The VI7TE
E2e 3 mameerciogi g ioglt el dur ter-sarayern adarted for militar
. 3 AGNos ie ki gb=4 1 a wiawer powered by 3 two=strone
. S t o 4 ano-cor receises the micretulbver el
. L - L oae s i L llssd t4 hilow the 3gont
gt SRR - h - : aion e MTAR TS grerales
TR E I - - e ' S, 0 it foet donny
PRSI ; v e o rarsor weiahs U0
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(') Characteristics:

Range . . . . . . . .40 ft (in

Weight A

(Operational). . . 35 to 37 1b still air)
Operating Volume . . 450 cfm Duration of Fire. . . 4 to 5 min
Agent Capacity . . . 8 1b of CSI] ‘Manufacturer. . ... . Military

(Photo and data from Reference 8.)
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e
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FIGURE 11. PTG-100 AND -200 DISPERSER (U)

Description: This disperser (PTG-200 is illustrated above) utilizes either
micropulverized CN or CS, with an agent capacity of 5 or 10 pounds, dependinz
on whether one (PTG-100) or two (PTG-200) tanks are used. The unit employs
Ary nitrogen pressure to expel the chemical agents. The agent ‘is released

in short bursts utilizing a trigger located on the discharge hose nozz.e.

The unit is designed to be reloaded in the field without tools, and agent
tsrmylations are available in stain'ess steel containers +o facilitate this

aoeration.

Characteristics:
Weight | ' ‘puration of Fire. . . Variable
(Operational). . . 37 1b EPTG-’IOO)
46 1b (PTG-200)
Agent Capacity . - . 5 1b (PTG-100) Manufacturer . . . . B&H
10 1b (PTG-,ZOO) Enterprises,
Range . . . .« . . 75 ft (in still Inc.
air)

(Urawing and data from Reference 3.)
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FIGURE 12. GOEC MK-XII PEPPER FOG (U)

(U) Description: The Mark XiI-A Generator (Pepper Fog) employs the resonant
pulse-jet principle to generate hot gases flowing at 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 | to 50 microns and beyond, with smaller particle sizes
associated with lower formulation flow rates.

(U) Characteristics:

Weight Duration of Fire. . . 10 to 20 min .

(Operational). . . 27 1b
Agent Capacity . . . 1 gal (liquid) Manufacturer -. . . . General Ordnance
) Equipment
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.)
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EUR OFFICIAL USE ONLY

gRALS FINSTABILIZED PLASTIC " SHELL CALL
BASE PHROJECTILLE

T - T

—

PROPELLING
CHARGE

FIGURE 13. AAl SGA-100 BARRICADE PROJECTILE (U)

Description: The AAl projectile may be fired trom all unchoked 12-53.7e
s~otauns.  The injection-moldud clastic rrojectile contains 3 rabic
ceatimeters of CS in sotution, ne round will effectively contaminate 2

3 % 12-co0t room. Following impact and perforation of window or olzte
atass, The projectile disinfegrafes and instantaneously Jisseminates The
lizuid riot agent throughout the enclosed atmosphere in the form =¢ a
varor-micraparticle aerosol. The projectile has a flat trajectory zut tc
120 yards ard is nonlethal beycnd 250 yards. Tests indicate penetraticn
caranility against automotive safety alass at 100-foot range; | /4-inch=-
thick plate glass or double window plus aluminum screen at 100-yard range.

-nis item was tested by Ceseret Test Center, Dugway Proving Ground, anZ
given a safety release. I+ was then recommended that the U. S.

Cantinenta! Army Command make further evaluation. It should be stressec
tnat this can be a lethal weapon if inexpertly handled.

Characteristics:
Total Weight . . . . 17.2 q Maximum Range . . . . 500 yd
Filler Weight . . . 3 cc Muzzle Velocity . . . 1000 fps
Fuze Time . . . . . Impact SiZ€ .« « o o o o . o 1202
Agent Emission : Sody Material . . . . Plastic,
"~ fime . . . . . . . Instantaneous injection molded

Manufacturer . . . . AAl Corporation

fCrawing from Reference 3; data from References 3 and |1.)

FOR OFFICIAL USE ONLY
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LEAD TUBE
RELAY
ADAPTER
FUZE BLOCK
WADS
ROPELLANT
PRINER

-
L4
-
9
<

DETONATOR
———CETONATOR WELL

SERRATION

PROJECTILE BODY =t
CARTRIOGE CASE ~mmmmmg-]

FIGURE 14. FEDERAL MARK 70 PROJECTILE (CS); FEDERAL
BLAST DISPERSION PROJECTILE (CN) (V)

(U) Description: This munition can be fired from both 37- and 38-mm weapons.
At 37.50 elevation the shell will hit the ground at about 90 yards. Shorter
ranges are secured by bouncing the shell along the ground or by firing at
very high elevation. When the gun s fired the projectile is propelled ¢rom
the gun and the delay is ignited. Approximately 3 seconds later the delay -
ignites the burster, which ruptures the projectile along rupture grooves to
instantancously release a cloud of micropulverized agent. The aluminum
projectile body will remain in one piece and no metal fragments are thrown
off during discharge.

(U) Characteristics:

Total Weight . . . 8.5 oz (CS or CN)  Muzzle Velocity . . 140 fps

Filler Weight . . 80 g (CS or CN) Caliber . . . . . . 1-1/2 (38 mm,

Delay Time . . . . 3 sec Body Material . . . Aluminum

Agent Emission Manufacturer . . . Federal Laboratories,
Time . . . . . . Instantaneous ' Inc.

Maximum Range . . 90 yd

(Drawing and data from Reference 3.)
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ﬁmm—.wmm ................... v e v - ;
SRAL . S ) ‘i
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1GNITIUN CHARGE

FEDERAL SHORT RANGE SHELL (U)

FIGURE 15.

(U) Description: Tnis srell te fieon girestly gt the talt tevel of tne ta-ge*.
fn g+ill air the maximum immeligte ranie i it A0 feet, but a3 faveratle
wing will carry the agent ‘o rore thar 63 yaris.  amen this stell is firez
3 cloul of. microou'vericet aaent (16 ~r 7)) is nlasted directly frem e
m_rzle 3¢ *he gun, with the ey ootiar o6 tnree ligh* wais, the entire
i3charie consists Of ¢i1tor., This munition can te firez from toth 37-
ar2 R-mm welapons. ‘

(u) Characteristics:

8 oz (CS or CN) Caliber . . .

8 oz (CS or CN)

Total Weight . . . .
Filler Weight . . .

Agent Emission
Time . . « « « o &

Body Material

Instantaneous

25 to 30 ft

Maximum Range . . .
(in still air)

(Crawing and data ¢rom Reference 3.)
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1-1/2 (38 mm)
Aluminum

Manufacturer. . Federal Laboratories,

Inc.
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FICURE 16. FLYING HYPODERMIC SYRINGE - (U)
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DYE_MARKER DART

I

- e -

. -

Thes dart oy touded wth o o tue o wrw
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ducers Oon special e tary e gursty
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The vies of suih a projett.le ore to murk or
identity individuols in a cromd where ontuct
I* has the cllect

and orrest orc -mpractinol
ot dertroying anonpnuty

HYPODERMIC SYRINGE PROJECTILE

'''' SR —ly
- . © p—
- o J— . M
torm ftor amimal contral i» @

Mypodermic iyringes in doct
proved. practical humone proctice This progectile cun accurately
deliver and inject @ lec dose into wnupproachable onimals.

e e |
i
R -

Pressuriied ompules ore avoiluble for foad.ny by veteiinarians.
compresscd air behind @ piston
ticsh. The dort's

The servem s injected by
elter the nrcdie has comc 1o rest n
superb occvracy 8 @ conudcroble factor in ifs vsefulness.

TRAINING DART
14 . . I A1
< - R

This prejectile is provided in similor weight ond bolance to
the variovs “hine’ derts to give a similar trojcctory pottern
10 thet the trainee con get the feel of the gun withou! expend-
ing enpensive rounds. 10 con be ftired indefinirely ar *'solt”’
tergets — @ met or ped is suggered a3 a backstop for training.

TEAR GAS DART

h

|
i
)

This dort is designed to corry 2 3¢c of liquid
teer gas thet covers on arec of 127 10 15"
in diometer. It hos @ satety spring chip. The
elip iy withdrowa en leading, making the
prejectile ready fer firing.

I

S i

g pp—

The rteer gos 9 estremely elicctive when
epplied te the perion even it the Nt is net
in the direct orea of the eyes. It's practi.
cal te 1hoot at ranges tom 10 1o 30 yards.

FI10,70 17, Mivo o= ofn on o
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e ANNOTATED BIBLIOGRAPHY
: 0N
NONLETHAL UEAPONS (1))

Chemical Agents and Delivery Systems

b, “oselson, Y, 5, CHEMICAL AN AL CNCAL WAL Loientifin Ameritc’.'

Vol D00, NoL S, pp 1Hh=2% (ay 1970) (UNCLASSIFILL) (PA 38,1345,
(L) This paper discusses both [cthal and incapacitating -
chemical and bioloaical weapons, including antiplant agents,
An example of an incapacitating bioloaical weapcn is
Venezuelan equine encephalitis. The risks of using such
weapons are discussed and their military shortcomings are
considered., Incapacitating chemical agents with both lcns-
term effects (e.a., BZ) and short-term effects (e.q., CC)
are discussed. The use of S and of antiplant ageats in
Vietnam is reviewed, and the advantages 3and dangers of
such use are discussed.

2. witsnack, R. W., et al,, COMPREHENSIVE LAW AND ORDER ASS!ISTANCE PECEEST-
AND DEVELOP“ENT (CLOARAD PROGRAM), Report No. 70-08, U. S. Army Land Aarfara
Laroratory, Aberdeen Proving Ground, Maryland (May 137C), 97 ppo (FCR CFFITIA.
USE ONLY) (PA 38,039).

& '

(FOUOS 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. |t is suagested that control options
should make use of troop mobility, graduated levels of
nonlethal force, selective removal of individuals,
control led dispersal, communication with the crowd,
observation and identification of crowd participants,
and self=policing by members of the crowd. The discussion
of nonlethal forces includes consideration of chemical
agents.,

‘3, 3ide!l, F. R., COMPQOUND 302,668: AEROSOL ADMINISTRATION TO MAN (U), Recort
© No. EATR-4395, for the period July 1968 - September 1968, Medical Research
Laboratory, Edgewood Arsenal, Maryland (May 1970), 27 pp (CONFIDENTIAL/Group 3}
(PA 37,960). .

C?)Eﬁ'Comp0und 302,668 is a glycolate which has potent
anticnolinergic activity. In this study, human subjects
inhaled an aerosol of the compound to estimate the

£ - imuers | dentify documerts held in the RATIC data base, and PSI numbers '
Tintify dncuments from the Physical Security Information Analvsis Center at
ayttella; A aumbers indicate documents available from the Defense Documentation
Tentor 17005, Cameron Statian, Alexandria, Virginia 22314, Neither RAJIC nor
<t is avla to make secondary distribution of these documents; however, fthoey

vy e resuastag trom the oriqinating aqency or DOC,
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BN Spacial Sublication ba o= =10 (Cruay 19700, 77 pp (LUFITLELTEAL/
Sl Ry A T a8y

(¢) Investigations conducted over 3 d=year perice to
igentifv chemical ajents that nroduce intaracitating
effects in 30 seconds to 5 minytes with 3 €= to S-hour
2uration are reviewed., 0ata presented in:lude code
rumters, chemical structures, toxicological screening
Jata ang, for selected corpounds, physical canstants,
No distinction is made as to the relative military
potential o¢ one compound over ancther excepot insofar
as mentioned in discussions of structure-activity
relationships.

Aitten, 2., et al., “ALODORCUS SUBSTANCES AS RIOT CONTROL AND TROOP TRAI%1%G
AZELTS, Report No. EATR-4370, for the period May 1969 - November 1369,
Cherical Research Laboratory, Edgewood Arsenal, Maryland (March 1970), 22 oo

(UNCLASSIFLED) (PA 37,727).

(U) WwHO “E is a malodorous substance, developed during
and after Wor!d war 11, with the chemical composition,
Sy volume: 20 percent phenyl mercaptan, 10 percent
diethyl sulfide, |0 percent isovaleric acid, and

€J percent t-buty! mercaptan. This report discusses
work tc devetop witiO "“E as a riot-control and troop-
training agent., This included work to thicken the
substance and development of a frangible dissemination
container. The container chosen was a hollow eggshel |
treated by immersion in a |0 percent waterglass
(sodium silicate) solution for several days. The
shell was sealed with epoxy cement and a small aluminum
cas. Field tests were conducted and it was found that
~sre e3g3 containing about 40 ml of WHO ME readily
~sataminated the air in summer weather for a distance
~f at least 100 yards downwind. Fsycholegical tests
“¢ tre effectiveness of Wil MU are still needed.

L o-ore alred dousane which is incapacitating to 50 percent of the subtjects.

- crorantrgtine which inoin apacititing to 50 percent of the subjects,
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AT and, U AL, and Morsnon, MooMO L THE CUTAREOUS TR TANT kg ACT 0 T,
AT CSCHLOROBENY LIDE NE MALONETRILE (CS) s 1, QUANTITAT I ANL WAL A
PRELUENCE IN HUMAN SURJECTYS ) Keport Ho. EATR=44%2, for tre pericd
eptemter 19¢8 - April 19ed, Clinical Pesedarch Department, Medicol beear -

Laroratory, tdgewood Arsenal Research Laboratories, Ldgewood Arsenal,

Maviond (February 1970), o pp (UNCLASSIFIED) (PA 37,946), AL 86S 1736

(1) This study confirmed that Negroes are less susceptible
to irritant dermatitis from CS2 than are Caucasians., On
both forearm and back, the production of minimal perceptible
erythema required approximately twice the exposure time

on Negroes. [f the barrier layer of skin is removed,

the difference is lost. There is no racial difference in
the stinging sensation caused by CS penetrating through
the transappendageal route. The difference in the

melanin content >f the barrier layer between the two races
may account for the difference in reactivity, possibly

by reacting with CS.

Reagstorff, Maj. R. H., TEAR.GAS AND RIOT CONTROL AGENTS: A REVIEW OF EYE
EFFECTS, Special Publication No., EASP-100-71, for.the period March 1968 -

November 1968, “edical Research Laboratory, Edgewood Arsenal, Maryland
{(Fetruary 1970), 16 pp (UNCLASSIFIED) (PA 37,652).

(U) This report summarizes current knowledge regardung
the effects of CS and CN agents on human eyes. |t

draws both on experimental work and on reports resulting
from the actual use of these agents. 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 reiated to distance from gun to pistol
and to the age of pellets Is discussed. Experimental work
with CS on human volunteers at Edgewood 1s reviewed.
Nothing other than transient effects on the eyes has

veen found and visual accuity has been found to return to
normal several minutes affer exp05ure.

~itten, B., THE SEARCH FOR TOXIC CHEMICAL AGENTS (U), Report No. EATR-42,
the period August 23, 1966 - June I, 1967, Chemical Research Laboratory,
Edgewood Arsenal Research Laboratories, Edgewood Arsenal, Maryland
(t~vember 1969), 369 pp (CONFIDENTIAL/Group |) (PA 37, 697).

(U) The status of research relating to toxic compounds
and their possible role in chemical warfare is reviewed.
It contains very detailed Information on "standard"
chemicai agents, Irritants, depressants, plant poisons,
toxins, and poisonous marine and land animals. The
report contains primarily data available up to July
173665,
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Covtars, E . AL, GE LIV Y OF AT e T ﬁqP”Tr’ Final Pepnrt tic., 69_]7’

—
QO .
R
LS

Ve Liemitad aar Lataratory, Aterdoen Provinag Cround, Yaryland (Catoter
y

A s ognmentices (600 CETEE 1AL UL NLY)Y (PA T, 608), AL BAT 545 L.

(ﬁfD‘ﬂnx Y A s rvey Of variosus woarans n3s shown that a prciectile
¢iral from 3 conventional I2-1auge shotgun is the most
~ractical method for Jdispersing small volumes (3 ml) of
anti-rict azents at ranzes uo to 200 ‘eet. The 12-3auce
ar+i=riat round discussed is presently suitatle cnly for
¢l.shing out persons barricaded in a rcom or vehicle, and
~3v not b2 fired directly at 3 human targzet, It is also
suijested that CS is the cnly practical and acceptable agent,
cirrently 3available, for military use in civil disturbance
situations. Finally, an ultraviolet light flucrescent-dye
sunstance (sodium fluorescin) is recommended for covertly
dve-marking rioters. |* is pointed out, however, that there
s cresently no noninjurious frangitle round that could
celiver tre dve at a3 hurman target at ranges up to 300 feet.

ST TR e T 5, TN, AN DISFERCERS (1), Srecial Publicaticn Lo,
12027124, Commcdity “ananement Office, Edaewood Arsenal, Maryland
Suly 1363, 112 op (CVECENTIAL Sroup 3) (PA 37,010).

2y . 3. Army (S systems, including those uncer development

to meet FMSURE rejuirements, are described. The data crovided
¢or systems under development reflect characteristics of the
s-esert design cenfiqurations., The Information provided in
+vis repcrt is based on the best data available at time of
nslication ard may differ from that given in official Army
1mcumentation, :

“are, [, ®,, and Mickiewicz, A, P., HAZARDS STUDY GF THE E49 CS SKITTERING
s TSN, Lannrt tio, EATR-4319, far the period February 1964 - June 1964,
ce i gt oratary, Fdanwend Arsenal Fosearch Labaratories, Edgewood
ce g, argiam g Chady 1360, 20 pp (FOE SEFICTAL Ush ONLY)Y (PA 15.3h3)'
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s

emnloved.  Two sources ot hoasards were identified:s (1) tr dur

trom Dlunt impact Dy the canister, and (2) contact burne

trom the ianited CU=pyrstoranic mix dissemingted from the

canister oritice, :
LOA\EGﬁFT Canisters Jropped from oan altitute »¢ 290 fuet; trs
approximate Jdistance of full when the item is dropced fror
a low-flying aircraft, produced littie damane when impacted
a3inst gelatin=filled ang -coated human skulls and lives
goat targets. Likewise, the risk of serious injury from
skittering canisters is slight except in the case of the
eyes.

Crockett, T. S., POLICE CHEMICAL AGENTS MANUAL, International Asscciaticr ¢
‘Chief- of Police, Inc., Professional Standards Division, Washington, D. .
(1969), 196 pp (UNCLASSIFIED) (PS1-752),

(U) This report is one of the most complete works available
on the chemical agents used by civilian police forces. The
various chapters deal with policy and procedure; an intro-
ductory discussion of chemica! agents; dissemination and
delivery systems; the tactical use of chemical agents;
aerosol irritant projectors; protective masks; first aid
and decontamination; chemical agent training; and prestock,
procurement and storage of chemical munitions. Numerous
sketches and |line 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.

Zvans, E. R., RIOT CONTROL DEVICE, VEHICLE CS DISPENSER, Final Report Nc.
LWL-CR~09C68, from AAl Corporation, Cockeysville, Maryland, to U. S. Army
Limited war Laboratory, Aberdeen Proving Ground, Maryland, Contract

Ho. DAA0S-68-C-0389 (Decemter 1968), 9 pp (UNCLASSIFIED) (PA 34,548).

(U) Units have been developed for dispersing CS from the

exhaust of a military jeep. Tnese units are capable of
“ delivering | quart of a 4 percent solution of CS in

methylene chloride into the exhaust. They operate in 6

to 8 minutes with an engine speed of 1500 to 2000 rpm.

When dispersed, the CS solutlion 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 adversely affected by the operation.

Starqe, H., et al,, CAR PROJECT FINAL: INCAPAC I TATING AGENT RESEARCH (U),
Pec~rt for the period April 1967 = July 1968, from FMC Corp., Chemical
Lesaar-h and Development Center, Princeton, New Jersey, and Hazeltine
Ltarsratorias, Inc., Falls Church, Virginia, to Chemical Research Laboratony,
t4~annd Arsenal, Maryland, Contract ho. DAA-15-67-C-0484 (October 1208,

T4 oo (LNFILEHTIAL/Group 3) (DA 36,154), AD 395 208 L.

() Tne Chemical Agent Fesearch (CARY Project involved
syntresizing or otherwise nbtaining chemicals of value

( b~ o Ot T e Oty T U \
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1w TncaDacitants inoman and S roening them Tooaniesly for
3

tonicity and aeneral symptomat-.leay. (PRI D AEEE B
?N?fovéd propertics over hnown PN apacitating aents, or
with unusual biological effects, were studied in tetail
to Qualify them for ftesting in humans., Leventy=eiht

row CoOMPOURds. wore synthesiced under this contrat,
making a total of 13%7 compounds submitted under the
CAR project since 1903, fvatuation of several actige
gqlycolates culminated in recommendation of CAk 302,774,
3-(1-azibyclo{2.2.2Joct-2-ene) methy | a-cyclopentyl
a-phenyliglycolate, for preclinical evaluation. when
compared with EA 3580 A, EA 3834, and CAR 302,668, it
had the shortest onset time and in the rabbit mydriasis
(a long-continued or excessive dllation of the pupil ot
the eye) test the longest duration. I+ was found more
potent than CAR 302,668 but less potent than the other

two compounds.

Staht, C. J., et.al., FORENSIC ASPECTS OF .TEAR-GAS PEN GUNS, Journal o#
Forensic Sciences, Vol 13, No. 4, rD 442-469 (October 1968) (UNCLACSIFILL,

(P51-C-304), AD 680 558.

(U) The legal implications related to the offensive and
defensive firing of tear-gas pens are discussed, and
the pathologic findings in injuries in an experimental
animal are presented, as well as an original method

for quantitative determination of chloroacetophenone

In tissues and body fluids by toxicologic methods.

40-MM CS RIOT-CONTROL CARTRIDGE, XM674, AND 40-MM TRAINING CARTRIDGE, XMETS,
Technical Information Report No. 36.1.1.8(1), from Research Division,
Governmentz! Affairs Institute, washington, O. C., to Army Materiel Commanc,
aashington, 0. C., Contract No. DAAG39-69-C-0001 (July 1968), 4 pp
(UNCLASSIFIED) (PA 33,983), AD 839 969.

(U) This report describes the XM674 40-mm CS riot-control
cartridge and the XM675 40-mm red smoke ‘raining
cartridge. Both can be projected by the M79 grenade
launchers or the M8 pyrotechnic pistol or hand-fired to

ranges of 70 to 100 meters. They will permeate an area
of about 35 square meters to a height ot approximately

2 meters.

witten, B., NONLETHAL AGENTS IN CRIME AND RIOT CONTROL (U), Memorandum Ne
EAT™ 133-1, Chemical Research Laboratory, Edgewood Arsenal Research
Laboratories, Edgewood Arsenal, Maryland (July 1968), 28 pp (CONFIDENTIAL

Group 3) (PA 33,928).

\03( The two most promising classes of incapacitating
3gents for use in crime and riot control are- the
sensory irritants an3i compounds that act on the central
nervous system, JSensory irritants are effective on
dirert contact with the eyes but are not suitable where
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S LT TR DESPRNGER AND BA D G2 b =M TR AnEgT v R R R C L PN
inrarmation Report No. ‘59;.|‘.|.|'), from - eenear h ’,“fo, Un]wgr,i’y ',f.
cittsrLran, to Army YMateriel Command, Fesesron oand Levelopment Diretorats,
mimron, DL C., Contract No. DA=A9-|BL=ANU=21400) (May 1968), 4 op

CWCLAT IRTED) (PA33,009)
{7) A Jdispenser system for delivering bagaed CS2 from
~olizopters has been developed and tested. The system
releases 2,090 0.35%5-pound bags of powdered CS2 from an
at*itude of 1500 feet or higher., This amount of CS2
creates an intolerabie contamination level over an area
arout X meters wide and 157 to 200 meters Inng. The
Jisrenser i3 made of lightweight aluminum and is

susterztey from the helicopter by means of a sling and

173 rock, Fully loaded, it weighs about 1,000 pounds

an3 any helicopter equipped to lift this weight can be

used as a carrier, It can be jettisoned by the pilot

at any time, S

Toa*es, J. F., SAFE POLICE WEAPCKNS, Science & Tashnoicgy, pp 52-59 (“ay 1968)
(LNTLASSIFIED) (PA29,090) . :

() This short article explains how nonlethal weapons
might aid - combatting crime more than does the
-~nsentional si“earm, Some of the candidate nonlethal
»232957s are the tranquilizer dart, tear-gas spray
‘--e~sers, and chemical dyes and marking agents. The
article also 1eals scmewhat with the philosophical
sesirability of nonlethal as opposed to lethal weapons.

Sl .mencald, S. N., EMPLOYMENT OF THE RIOT CONTROL AGENT CS IN VIETNAM (U),
Terort tis, “MACY C 0012¢0-68, Office of the Science Advisor, Military Assistance
S emmars, Vietnam (April 30, 1968), 22 pp (SECRET/Group 4) (PA 34,415),

(9\,/f'rn|s report traces the history of the employment of
. in Vietnam, and presents current usage practices and
sootrine, |t includes detailed examples of the actual
52 of CL weeszons and provides i catalog ot CS weapons
s/s3ilaule tor sie in Vietnam, A picture is given of
s sre,ant ang grospective employment of CH oin Vietnum
T Lm omyn Lezn 3eyetoped from discussions in the field
witt o tr s gnd ofticaers who have employed S, from

cmtraes, ey g glgnis of the use of C5 oin Hue during
o Tt utenn e period, from perusal of many after-
., iniluding some in which detailed
with participants was possible, from nows
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Caesn Eesritate, rensselaer, Sow Yore, to Lhemical eseareh Latoratar,,
- s owassd Arsenl Researah Latoratories, tagewend Lroengl, Maryland,

lmerast Swe. DALE=103-ANC=103 (Fevraary 1nf), 102 vp (L HFLLESTIAL/ Sroup 2
CCa Ry, TeR), AD 91205, :

(}ivff The purcose of this cesearch pragram was to discover
cremical compounds that incapacitate cr immobilize humans.
anpranimately 700 numbere] compounds were either synthesized
s~ actuired from other sources. They were examined by a
~3+tary, of tests in a variety of animal species and their
«yres of pharmacotogical activity and potency were determined.
“ere tnan 40 tests were used including the CRL mouse primary
soreen and other standard pharmacological procedures. ‘Hew
crocedures were also design2d and used to measure specific
tvoes of activity. The compounds studied represented
3nout 20 chemical classes. .

., and Thuman, W. C., RESEARCH STUCIES ON THE DISSEMINATICH CF

JUID ASGENTS, Final Report for the period April 1964 - December [9€7,
4 Research Institute, Menlo Park, California, to Physical

Secesrc~ Labsratory, Edgewood Arsenal, Maryland {(December 1967), 147 pp

(Fa 3,290), AD 827 272.
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() A literature search and a research prcgram were conducted
-5 orovide basic information necessary for an overal |
imorovement of chemical-agent dissemination technigues.
tmpor35is was placed on explosive and pyrotechnic processes.
‘‘aterial pretreatment, atomization, electrostatics, and
Li+rasoniz processes were 3lso included. Natural aerosol
‘armaticn processes were studied as well to determine if
s-~e 3spect of these processes could be adapted to chemical
3qert gissemiration. Tris report summarizes the results

~¢ tnhat research and answers many questions that arise
recarding dissemination techniques.

X

smotes £7 CARTRIDGE, XMESIEL (U), Technical Information Report No. 36.1.1.110,
ie o, anayrcn T*aff, University of Pittsturgh, to Army Materiel Command,

. ‘.. ase-n ang Tovelnpment T ractorate, washington, D. C., Contract No.

S hh et BB =214(D) (lovember 1967), 5 0P (CONF IDENTIAL/Group 4) (PA 31,396).

s . “?)Zf Ten YETIT] ANemm OO cartridge s intended for use in
e e gi Litoricns by conwentioml torces. |t is fired
(e m oten M4 mrorada Lyoncrar ang is effective in small,
T T I LRI S “nNnn cuhic feet in volume
S S AR L H VIR AL LA emplacements, cutpost
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S I A A I R B A L RS S W E O B ASTA L ) SN I S AL S
=0T, e e ot dct ctter B ta S angary 1997, Irnotityute $or a4,
Staves, acderce aad Technol gy Division, Arlington, dirginia (Ye,gemier 107,

DD N LA TERIRDY (A R0, 180), AL ot D4,

() this repoart discusses the role of nonlethal weapons. in

Law-erforcement activities, They are considered appropriate

tor twa.major classes of situations: those in which an

Sraanizes group of officers is confronted with a large

numter of pecple who must be controlled or dispersed; and

Those in which one or a few officers must apprehend one

or more criminals or suspects or are confronted with people

who must te controlled. Recommendations are made regarding

research and development that is needed in the areas of

wepon development, problem analysis, determination of

ot ‘ectives, test and evaluation, and reportage and training.

Tnemical weapons discussed include Mace, long-range spray

2uns, specific agents, darts, and mefhods of indirect

incapacitation, such as vomiting agents and sneezing

cowders,
S RIXT=CONTRCL-AGENT CS, MUNITIONS, AND DISPERSERS (U), Technical Memorandum
. EAT™ 601~1, Cusfomer Relafions and Commodity Managemenf Office,
zewocd Arsenal Maryland (October 1967), 39 pp (CONFIDENTIAL/Group 3)

A 31,982), AD 384 192 L.

nu O

(U) This report reviews the characteristics and effects
of CS agent. It also discusses the standard CS munitions
and dispenser systems.

27, C-ASAZTERISTICS OF RIOT CONTROL AGENT CS, Special Publication No. EASP- 600-1i,
zewcod Arsenal, Maryland (October l967) (UNCLASSIFIED) (PS1-C-440),

€1 319,

tige
SRS
(L) This is a brief report summarizing current knowledge
cro the riot-control agent CS, its history, its characteristics, .
its gispersal, its effects, and its safety factor.

T2 ®I7T HAND GRENADE, XM47, AND SIMULANT RIOT HAND GRENADE, XM48, Technical
tnénrmation Report No. 36.1.1.9, from Research Statf, University of
Sitestyrch, to Army Materiel Command, Research and Development Directorate,
Ne;"-'h’on 0. C., Contract No, DA-49-|86 AMC- 2I4(D) (June 1967), 3 pp
rNTL IFIED) (PA 28,593),

N
BU
-

‘1) This report describes the xM47 nonlethal CS riot hand
renaie ey the X438 PS/WS (red or white cmoke) training
cersinn of it,  twoth qgrenasdes are spherical casings of
rubder, atout 1-1/2 inches in dlameter, containing about
it teen |/-qram capsulated submunitions and equipped with
Luiruuttoninitiators, At a3 range of 3% ta 45 meters,
treeir contarts will permeite an ares of 150 square meters

.o neiant ¢ atoyt 2 metors,

C SP=BENFIATE
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e g ot incapacitating chemical

SUr Uy i tuation
roterence tu the

rollowing bDrogd areas. ot polivy coneern: escalation,

command and control prottems, and pel

iticul constrainrts.

Implications are dJorived in fne tollowing policy=
related areas: () Jimitations on contlict intensity
and related Timitatiuns on and opr-rtunities for
cremical and tiological weapon use, (b) the possibility
ot an overextension of Free world forces in the face

Ot a growing threat ot insurgency and

instability,

3nd (S) the development of multinational counterinsurgency
rorces and iTs implicaticns for fhe use of chemical

and biotogical weapons.

vomboisse, R.M, RIOTS, REVCLTS AND INSURRECTIONS, Springfield, Itlinois,

_Swarles C. Thomas (1967), 523 pp (UNCLASSIF

1ED) (PS1-189).

(L) Chapter 25 deals with the use. of the baton, chemical

agents, smoke, water, dogs, and sound

to combat crowds.

Eilis, R. H. (TRC), and Kellogg, J. C. (TPC), IMPLICATIONS OF THE USE OF
18 CARPACI TATING AGENTS IN WARFARE (U), Report No. 7675-2225, from The
Travelers Research Center, Inc., Hartford, Connecticut, and Technology

Planning Center, Inc., Ann Arbor, Michigan,
xasnington, 0. C., Contract No. AF 49(638)-
(SECRET/Group 3) (PA 25,492). '

W)

of the use of incapacitating weapons

to Headquarters, U. S. Air Force,
|584 (September 1966), 490 pp

ng The purpose of the study is to assess the implications

in limited war and

_counterinsurgency operations by an investigation in
accordance with the following study objectives:

r1) identify probable developments in

incapacitating

cremical and biological weapons and agents appearing
to offer greafes*.pofen?ial; (2) analyze military utility

for timited war and counterinsurgency
tor exploitation; (3) assess politica
implications based on a historical su
attitudes within the leadership eleme
on informed public opinion; and (4) e
angd political usefulness by compariso
attitudes toward lethal weapons.

and present concepts
|-psychological

rvey of expressed

nt of the U. S., and
xamine military

n with the domestic
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s . EETC I e it gt b Amer Toy g e ettt
ERE Coreo ey ey T yny 1;'\' I, ""-'J, erial tis, 40 ,-‘-'v-f, Lt e
N E R
Tnis patent ©oavary oy feegioe for el Iv,‘."I-'") 1 number
crotegr=aas Jivperaers in oo frangitle canicter, After
Jispersal from o the canister, vach sub=rmunition ic to
rarna oropel lant gnd tear=1as mixture.  The advantages

CF this Jevice for dispersing o tear=gus agent Qe that

e S sub=munition is propelled along the ground snd

tecomes hot as the propel lant burns.  These two factors

make it difficult for a person to D|ck it up and throw
it b3ck at contral personnel.

~eesee, M., NEW DART GUNS FIGHT CRIMEL, Guns and Ammo, Vol 10, to. &;
o0 2e-39 (August 1966) (UNCLASSIFIED) (PA 25,419).,

(&) The Smith and Wesson-Mercox Dart Projectile Gun is
designed for special-situation police and military use
where conventional weapons are not desiratle. The gun
wses .22-caliber blanks to propel a dartiihke projectile
at various velocities. The darts may carry any of
several payloads or warheads, including marking dyes,
shaped charges, and hypodermic syringes.

PRICRESS REPORT U. S. Army Limited War Laboratcry, \berdeen Provirg Grounc,
Yaryland (June 30 i966), 182 pp (CONFIDENTIAL/Group 4) (PA 26,286),

AC 374 723 L.

(U) This document presents a description and status
report of all tasks included in the FY 66 program of
the U. S. Army Limited War Laboratory. A number of
nonlethal weapon studies are included: apptication
of selected CW agents in unconventional warfare;
miniature CS disseminator and personnel marking.

Zadcve, M. S., Schmidt, J. L., and Lutz, G. A., STATE-OF-THE-ART STUDY ON
IVSAIRMENT OF VOLUNTARY MUSCULAR ACTIVITY (U), Report No. BAT=171=-17, from
=ACI1Z, Battelle Memorial Institute, Columbus Laboratories, Columbus, Ohio,
tc Advanced Research Projects Agency, Washington, D. C., Contract No. SD-171
(Fepruary 15, 1966}, 155 pp (SECRET/NOFORN/Group 1) (PA 9417), AD 370 233,

(U) A study was conducted to provide guidelines for
obtaining incapacitating agents that act by impairing
voluntary muscular activity. Although many such drugs

are available, an agent is needed that will be practical
where subjects are not under control. A wide variety

of agents are discussed. These include curariform drugs, -
s22atives, tranquilizers, analgesics, halucinogens,
antinistamines, seizure-producing drugs, tremor-producing
2r.1s, myalgia-producing drugs, choliner-gic agents,
neLrotoxing, and venoms, Also discussed are th2 potency,

UNCLASSIFIED

.
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- GY Tais is probadly the most thorough deseripiive ftext

gvailante on the range of tear aas munitinns used by

the military and sold on the cammersial market, It is

camowhat out of Jdate, as new commercial devaelopments

nave bocome available since it was written.

BT dreit, dooML, and Smith, 3. J., HONLETHAL iNCAPACI TATING WELPCHL: GAS-PRUPELLED

P AT=PROJECTILE FEASIBILITY AND DEVELOPMENT STULY, Technical Paper llo.
3A°-T7-138, from Research Analysis Corp., MclLean, Virginia, to Advanced
Sesearch Projects Agency, Washington, D..C., Contract Mo. SD-212 (Septemter
1355), 12 pp (UNCLASSIFIED) (PA 22,468).

(U) This study describes a feasible prctotype system that
can accurately deliver an incapacitating agent or a marking
material 40 to S0 feet. The launcher is designed for
simplicity of operation and portability. |t utilizes co
to prope! a projectile at muzzle velocities below 100 fpg.
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, 0.5 inch
in diameter, which contains a .22-caliber blank cartridge
and a 0.042-inch> gelatine capsule as the incapacitating
. agent or marking material. It is relatively stable in
flight and detonates with a sharp report and startling
¢lash under an impact force of less than 2 pounds. On
impact the detonation disperses the agent or marxing
medium. :

(J) Optimization of the system would require lighter-
weight experdable projectiles with.a larger capsule for
the anent. For temperatures less than 40 F, added thermal
energy for the C02 such as body warmth or a heated holster
is required.

. 15 THE THAICCLOGY OF CN, CS & DM, Special Summary Report, U. S. Army Edgewood
- trsenal, Chemical Research and Development Latoratories, Edgewood Arsenal,
*aryland (September 1965), 35 + pp (UNCLASSIFIED) (PA 22,436).

1:) Trhe effects of CN, CS, and DM and their toxicity are
dis-.352d. 0 produces systemic effects in addition to
i irritant action and in one case, one of 22 men exposed
tn 0t while asieep in an Army barracks died. This victim

--UNCLASSIFIED
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Joates, JJ, tmith, V.; M., and Truitt, b, .., ORGAH=CYSTEM ALY LET :

A RATTONAL ATEWACH PR DEVELOPING NON=1 LTHAL CHEMICAL WARFARE ANENTS (1),
Stugy Nl $=196, from Institute for Defense Analyses, Arlington, Virginia,
to Advanced Research Projects Agency, Washington, D., C., Contract 'lo. L0-50

(Sepremper 1305), 176 pp (CONFIDEUTIAL/Sroup 4) (PA 19,128).

(1) The ZJesian of chemical warfare agents is basically
ocutside the main stream of conventional pharmacclogic
research. Consequently, the new rationality of pharmacology
has ‘been principally directed at therapeutics, prophylaxis,
and other problems of health. Some potentially useful areas
of physiological disruption are, therefore, not likely to
get attention in the conventional pharmacological investi-
gaticns unless specific support is supplied in those areas
by the military. '

(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
short term, but fruitful and innovative in the long term.

This systematic approach to the biochemistry and physiology

of incapacitation Is here called organ-system analysis.

(U) Organ-system analysis can result in several kinds of
conclusions by drawing attention (1) to potentially toxic
disruptions for which agents could be designed by a rational
approach to the biochemistry of the system in question;

(2) to agents whose effects warrant further structure-function
studies; and (3) to agents whose utility Is now neglected.

In the present study, the detailed organ-system analyses are
{imited to the visual system and to voluntary muscle systems.

¥ropa, E. L., STUDY NF INCAPACITATING DARTS (U), Report No. BAT=171=-31, from
PACIZ, Battelle Memorial Institute, Columbus Laboratories, Columbus, Ohio,
t5 Advanced Research Projects Agency, Washington, O. C., Contract No. SO=-171

f1une 39, 1965), 42 pp (CONFIDENTIAL/Group 3) (PA 12,958), AD 367 711 L.

\9';6 Tho rharactaristics and effects of curariform drugs and
delisery systems for these drugs are reviewed, It is
cemrl,d4nd that far the maximum deqree of immobilization
witvo,ut catastrophic narvous and cardiovascular side effects,
tre cararimetric compounds might have to be combined with

CONFHDENTFAL
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1. cemen, ML, Tt EFFECT of titw cpEReA Lty Vabe b 4, B 1OLEn AL GYUTEML
JF Tt SO0y, PART - CURE U b Al (n, Final-tepsrt Ho. PITi=0=229-9,
srom 11T Research Institute, Cnivade, 1Hlinois, o Chemicual Fesearch and
Jevelooment Labaratories, bLdaeweod Araenal, Maryland, Contract Ho.
.‘-\-I:S-IC.‘?-L“-'L-';’IOL'\ (December 190d1), 70 p (CCHFIDENTYAL/Group 4)

(FA 15,300), AD 355 o98 L.

\)jzﬁﬂ’The objective of this proarm was 1o study the effects

of new chemicals on the overt tehavior and on various

physiologicalzsvs*éms of doqgs ani cats. The effectiveness

ot several pharmacolagical agents as antagonists to these
-ompounds was also studied. A phase of the prcgram devoted
t5 the evaluation of test systems for measuring g2 antagonists
w3s developed. The test systems studied were food consumption
in rats, spontaneous activity of rats in jiggle cages,
observation of unanesthetized dogs, measurement of blood-
pressure responses in anesthetized dogs, and measurement of

respiratory and cardiac responses in spinal qafs.

42. Qiller, LTC W. L., Jr., RIOT CONTROL WITH CHEMICAL AGENTS, Marine Corps
Sazette, Vol 45, No. 3, pp 28-31 (March 1961) (UNCLASSIFIED) (PS1-C-653).

(U) This Is a short article which describes how the military
has had occaslion to use CN, DM, and CS in riot-control
situations. |t notes the reactions of persons sub jected

to these agents.

Electromagnetic Spectrum

41, Reavers, J. L., 11, BRIGHT LIGHT MOB DISPERSAL CANDLE (RC), Final Report for
tne period May 1969 - November 1969, Report No. LWL-CR-11F69, from Thiokol
Chemical Corp., Wasatch, Division, Ogden, Utah, to U. S. Army Land Warfare
Laberatory, Aberdeen Proving Ground, Maryland, Contract No. DAADOS-69-C-0394
(fpril 1970), 17 pp (UNCLASSIFIED) (PA 37,891).

() 1tluminating candles containing colored fiame-producing
wafers that provided alternating colors as well as white
fiqrt have teen developed, fahricated, and tested., Seventeen
«riqht Light Mob Lispersal Candles were burned in Thiokol's
Pignt tunrel and four otters iqnited by hand outside in
Casglimt. The candle ~onsists of 3 one-inch wafer each of
froan= ang ctg']-f|.""u}—pr{')<1u('i.'\t] (j\)mn‘)sifioﬁq fotlowed by

e getyed THITLNTE Bs=B white ficht idluminant,
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oo Save g fri etoniey oo b P res ared ol serverr,
Sd. Ffackas, Bl REMOTE Py GO Al TG ATy ), Firgl woeuort for tre perio
April I5, 1908 = Sanuary, %, U0 s, fraoar Meipar, Inc., Falls Churcr, Virgini,

o,

TO fanval Al Dysters Commandg, vast o gten, L. O, Contract No. NUGDLG=F8=0al 2%

(April 19e2), 27 pe {CoNUIELATIAL Sroup 5) (PA 35,797,

L?%Aﬁ,The incidental observations of humin subjects in a
"tlicker" environment ang the difficulties often
encountered by the observers in following the actions
Ot primate subjects who were naing exposed to stimuli
(0fter the olservers were under considerable discomfort,
while the squirre! monkeys were showing little concern)
suauests the susceptivility of man to stimuli is qreater
than that of the lower primates.

(U) Most of the primate subjects were able to deliberately
minimize the effects of flicker by the simple expedients
of remaining motionless, moving very slowly, or shielding
their eyes. Exceriments showed that flicker is more -
efrective in creating vertiginous effects in human
subjects who are moving than in those who are ctanding
still, )

45, " INDUSTRY OBSERVER, Aviation Week & Space Technology, Vol 90, No. 2, p I3
(January 13, 1969) (UNCLASSIFIED) (PA 34,499), :

(U) At 6 to 8 cycles per second, the flashing apparentiy
produces an out-of=-phase response of the iris and optic
nerve., Resulting loss of depth perception leads to an
inability to avoid visible obstacles or to aim weapons
effectively at moving targets. At 25 cycles per second,
the flashing interferes with alpha waves which control
the ability of the brain to concentrate.

4€. ™elton, C. E., et al., EXPOSURE OF MEN TO INTERMITTENT FHOTIC STIMULATION
UNDER SIMULATED IFR CONDITIONS, Civil Aeromedical Institute, Okiahoma City,
Nk | ahoma (October 1966), 7 pp (UNCLASSIFIED) (PA 27,463), AD 646 872.

(U) The purpose of this study was to determine whether
>r nct 3 group of ncrmal young men showed any electro-
encechalographic ~hanges during and following photic
stimulation 3s it might occur in flight. Ten young
men, all volunteers, who had no history of .syncope or
37 ura wern axnneed 10 intermittent photic stimulation
At egnh f thrae froquencies,  Analysis of the records
Takes in feperiment | revesled no evidence of seizure,
N mySTagrus, and ono Lrotic driving,

L
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Brredy 1ORAL REFAONSE T o Gertd Al AT o, Tecone) Laarte

the period May

20 - Aggust i1, 19t from Melpar, tnc., Falls

to Nava! Air Systems Command, washington, D, ., Contract o,
(Undated), 19 pp (UNCLASDIFIED) (PA 24,769) .

(U). This

studv on humon response to light flicker found

that in the experiments conducted appreciable ambient
light enormously reduced the observed effects. The

observed

)

(2)

(3’

(4)

5

(6)

effects were:

Motor coordination was markedly impalred
in most cases within 3 frequency range of
from 4.5 to 5.5 Hz. This was cbserved
during walking around obstacles on the
laboratory floor and similar activity.

Men seemed more affected than women and
younger women more than older ones.

Some subjects experienced a sense of
glddiness. In a few instances this
began immediately on exposure and in
others progressed with continued
exposure.

In a few cases there were distortions
of perspective in that there was
difficulty In determining the relative
distances of objects along the line of
sight.

There was a wide variation In terms of -
persistence of qlddiness, when Induced,
following cessation of exposure. Max imum
persistence was about 15 minutes and the
minimum about 30 seconds.

The most effective duty cycle was about

20 percent. Duty cycles approximating

50 percent and exceeding this were markedly
less effective.

iy noticeabla effects were observed within
the alpha rhyttm ranqe of 8 to 12 Hz,

(Trin Page 09 re b i fied)
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() At {9 v tagre as indaced g curious optical
etfect tost Jdesoribed as o ﬂll‘”f;()' icity of
Craw!ling black shapes in the visual field.
This etfort occurred at virtually the vame
frequency  for those sub jects reporting it
ang was. quite sharply "tunable” in that a
froquency change of ¢l HZz reduced it
considerably,

(9) Most subjects stuted that they believed it
would be difficult or impossible for them to
perform relatively high-skill=type tasks
with accuracy during flicker exposure.

Lutz, G. A,, et al., STATE-OF=-THE-ART STUDY ON PERSONNEL BARPIERS (U),
Report No. BAT-171-50, from RACIC, Battelle Memorial Institute, Columbus
Laboratories, Columbus, Ohio, to Advanced Research Projects Agency,
washington, D. C., Contract No. SD-17) (August 12, 1966), 104 pp (SECRET/
Group ) (PA 24,482), AD 378 912,

(U) This report includes an evaluation of the use of
high- and low-power radio waves to effect barriers
through which personnel could not penetrate.

Cahlke, A. E., et al., A STUDY OF EFFECTS OF VISUAL FLICKER AND AUDITCRY
FLUTTER ON HUMAN PERFORMANCE, Report No. AFATL-TR-67-12, for the period
June 28, 1965 - March 28, 1566, from University of Oklahoma Research
Institute, Norman, Oklahoma, to Air Force Armament Laboratory RA&TD,

Eglin Air Force Base, Florida, Confracf No. AF 08(635)-5256 (February 1967),
58 pp (UNCLASSIFIED) (PA 26,553). ) )

(U) Results of nine laboratory experiments are contained
‘in this report. The purpose of the research was to assess
the feasibllity of using 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 assocla*ed with exoosure
to flicker and flutter.

(U) 1+ was concluded that while dual-source flickering
lights produce performance decrement from optimum
conditions, they are no more effective than a single
light,

UNCLASSIFIED
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Cteate qosmall, tut statistic iy relihle, detrimerntsl
orroct ofF Liants flichering sut of phaase on ovarious
SSAVANOMOtOr porformianaos,
ane O, b POy T L MITUAL Bt A ACTLTCRLE T THE DEVILOPENT OF

TNCGOLOGICAL aEARTNS, Final weport tio. Alk=t =10/65-Tk, from American
fmgtitutes . for Research, washinaton Géfice, Silver Gpring, Marviand, to
roctorate of Armament Development, R8TH, tqglin Air Force Base, Florida,
Camtract el AF 08(63%)-4238 (December 19¢5), 70 pp (UNCLASSIFIED) (PA 22,0543,
30277 224 L. . :
(1) . This document comprises i compilation of data, in
caralog form, of psycholoaical phenomena applicable to
tha development of psvcholoaical weapons. The information
is presented for the use of weapon designers for the
exoress purpose of enhancing the psychological effects
of nonlethal weapons. Section Three summarizes the major
psvchological effects of environment, including the
etfects of light, ~

€2, 2rlansky, J., THE USE OF FLASHING LIGHT TO PERTURB HUMAN BEHAVIOR, Research
Samer Nc. P-172, Institute for Defense Analyses, Arlington, Virginia
(**ar=n 1965), 21 pp (UNCLASSIFIED) (PA 17,260), AD 460 538.

(L) The value of flashing light as a nonlethal military
waacon is examined in this report. Anecdotal reports
su13est that flashing light can produce effects such as
cenfusion, nausea, disorientation, hypnosis, loss of
ccnsciousness, and convulsions. These effects occur
only under certain controlled conditions in a laboratory
sr clinic and affect only a limited portion of the
oopulation. The available data indicate that these
effects cannot he exploited for military use. There
nave been no field trials or tests outside a laboratory
setting. '

N

1. scrnfield, A. T., SOME PHYSIOLOGICAL EFFECTS OF FLICKER AND RELATED PHYSICAL
“TrwoLl (U), U. S. Army Limited War Laboratory, Aberdeen Proving Ground,
“ar,lar4 (February 1965), 103 pp (CCNFIDENTIAL/Group 4) (PA 19,008),

A7, 761 389,
v p aumber of interesting phenomena of responsiveness
+5 linht flicker and other physical stimuli have been
t,rred up, which do not yet appcar to have been studied

UNCLASSIFIED
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e Gnacreasiny cmoern, e prosent oty s to 19 with
ehe fondusoonic, nistal i, and some histochemical aspects
of choricretinal lesions 154 function of expcsure tire

and apntied enerayv. For explsure times of short duration,
tre model of trermal conduction Joes not asply, since large
tomporature difrererces within 4ne piqgrent cells must exis®.
smetrer other mechanisms are involved in the production of
fesions at 30 nanoseconds (= 30 x 10=? second) is still

OTHlure.

cmristrer, 2. 4., et al., STATE=QOF-THE-ART STUDY ON. VISUAL [MPAIRMENT 3Y
4§ 3H= INTENSITY FLASH OF VISIPLE INFRARED, OR ULTRAVIOLET LIGHT, Repcrt MNo.

2AT-171-9, from SACIC, Sattelle Memorial institute, Columbus, Ohio, to
aj.anced Research Projects Agency, washington, 0. C., Contract No. SD-17I
January 18, 1965), 93 op (UNCLASSIFIED) (PA 9416), AC 458 313.

55

(U) In general, this stste-of-the-art review indicates
that it may be feasible fo use high-intensity electro=
magnetic radiation as a weapon. Specifically, the
human eye may be incapacitated by radiation from the
visible a J infrared portions of the spectrum but in a
sractical way, acparently not by radiation in the
ultraviolet wavelenagths.

sc. ~wristrer, C. A., et al., SUMMARY OF THE DEVELOPMENT OF WEAPONS FOR
25y ran 05 ICAL WARFARE - A STUDY CONDUCTED BY THE FALCON RESEARCH AN
“ELELSeEnT 7. (L), Addendum Report No. BAT-171-6-1, from RACIC, Battelle
vemorial Institite, Columbus, Ohio, to Advanced Research Projects Agency,
#ashinqton, D, C., Contract No. SD-17! (January 15, 1965), 8 pp (CONFIDENTIAL/

Sroun 4) (PA 9415),

N /- , :

U 97{ me stated purpose of the research was Yo "investigate
+-e potential of flickering light, sound, and suggestion,
sinqly and in combination, for use in psychological

wzaonnry’,
(1Y s cone luded rhate

(1) had flickar wis more effective thon blue in
roedp ing nubject perfornance.
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wrinitoly b oy g cory i, Poateyer o P s tem
Soentesity g enroci gl byt by et grray, 0 jui te
T".‘i’, L tne ;‘t""-. LA M el ey il,‘ DTS 56073 :vfy
sTerio Siveraent-=togm, hiom-intensity Liognt source
A Tems, ‘
Y There g no readiy i =e wer conting,us-wive acers,
for ecen hiagtenawer ruleog Tacers Wit pulse lengths
A20roaching the blink tire f the oye (A, sec). As a
“eialt, lasers suffor from the toficiency of inadoequate
Fumingage time, althouth their inherently hinh luminance
Jaeses this geficiency to e relatively rminor.
Aty Jo L (Watter Reed Army Institute of Fesearch), ADAPTATIONAL
LELTD g, Ter wtay ELECTHORLT I VAN AND OCCIFITAL RESPONIE, Vision
Wierrsh, Vol 4, op 179192 (1964) (UNCLASSIFIEL) (PA 13,016),
(L) It was found that the averaze amplitude of the
electroretinogram occurring during the first minute
of stimulation was larger than that for later times.
Clear-cut changes were not apparent in the evoked
cotentials., With the short-term procedure, an
investigation was mace of the average response train
orcduced by successive spurts of five flashes, |t
w3s found that the first flash of a stimulus train
orcduces the largest response both at the .etina and
tre occipital scalp; then there is an Immediate
reduction in amplitude followed by some recovery.
1. Ta2clow, H, B, (School of Optometry, University of California, Berkeley,
' Cali¢ornia), CAPK ADAPTATION: A NEW HYPOTHESIS, Vision Research, Vol 4

oo 47-58 (1364) (UWNCLASSIFIED) (PA 13,608),

(u) It appears that a receptor tacking its full complement
~* photosensitive pigment transmits the same signals in the
23ark as a receptor with a nearly full complement of photo-
sersitive pigment that is being illuminated by a steady
tisht, The intensity of this steady "equivalent light"

o incrasses very rapidly with the amount of pigment that

3 'atkirg, and the relation arcears to be approximately
e tinl, One wagld Like to understand this feature
ot stntatie in terms 0f the mechanism of recoptor
Tt m, Lt et ateyee the evplanation, knowiedie of
UL nnuriess Lt s neconsary if sense is te be made
Eorrae el g L trent, ecyrring contrally to the
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'

Caemor, A, L, 3nd Arkins, A J. (University of Lydney, Lydrey, 'iloa,

»

ceabiaY, Teg kel OF PrdTIC STIMGLATEE N 1M Tt 1nine Tt OF Wb T
W, o Iaternational Journal of Clinical and txperimental hypnosis, Vol sI1,

Sl 0, mo R=37 (196d) (UNCLASSITRIED)Y (PA 12,657,

(L) Tne relative effectiveness of the ordinary verbal
method of traice induction is compared with 2 forms of
induction utilizing mechanica! photic stimulation, and
with methods compining the personal and mechanica'
features. The criterion of trance adopted was the
compulsive carrying out of a difficult suggestion
Results show that mechanical procedures alone are
ineffective. On the other hand, the addition of a
particular sort of photic driving probably improves
trance induction, which suggests-that induction is a
comp lex matter involving both social interactions and
rela*ively nonmeaningful impacts on the brain.

Ham, W. [., Jr., et al., ELECTRONICALLY PULSED LIGHT SOURCE FOR THE PRODUCT IOt
OF RETINAL BURNS, The American Journal of Medical Electronics, Vol 2, No. 4,

- pp 308-315 (October-December 1963) (UNCLASSIFIED) (PA 14,324),

(U) A method is described for pulsing electronically an
Osram XBO 2001 high-pressure xenon lamp. The instrument
_is being used to investigate the optical hazards
accompanying short pulses of radiant éenergy similar

to those emitted by nuclear weapons when exploded at
high altitudes.

Bredemeyer, H. G., M.D., et al., RADIATION THRESHOLDS FOR CHORIORETINAL
BURNS, 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 Research Laboratories,
Aerospace Medical Division, Air Force Systems Command, Wright-Patterson
Air Force Base, Ohio, Contract No. AF 33(616)-7583 (July 1963), 38 pp
(UNCLASSIFIED) (PA 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 described which permits calculation of whether or
not a burn is to be expected, based upon physical
data on the source such as intensity, size, distance,
duration, and spectral composition, :

Severin, Capt. S. L., Newton, Capt. N. L., and Culver, LTC J. F. (USAF, MC),
A EXPERIMENTAL APPROACH TO FLASH BLINDNESS, Aerospace Medicine, Vol 33,
MHo. 10, pp 1199-1205 (1962) (UNCLASSIFIED) (PA 14,081),

(U) This article describes an experimental approach to
the study of flash blindness. Two apparently normal
s.tjects may differ by as much as 40 seconds in their
racovery from a dazzling flach of 232,000 tux. The
rean figures demonstrate that the 16 subjects had

UNCLASSIFIED
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LA T N L A booo cond s e ploarte st
VoL tee T re v Proee b e bt et aeger the
: ! )(‘.':‘ ter I et fJ.?'I"' S AT XN AN PR
Rt T ST ISR K L Coned ety i their
ST NIRRT RERELRATRO rv owerload of o rhis dtaaticrn,

Yoo gty alae Semens trate st pupidlary sioe s
Caeleioant offort upon the tiew roguired fur recovery
crae garle, I omany Sostanees, a subjout's recoery
e W Shoertorad Byoas ra ™ a5 4 vercert when the
Lol lgry 9000 wan doumaead, The explanation of this.
smeramenon 15 that the ameunt Sf liant admitted to the
ove yaries iaversely to the area sf the pupillary.
Lrorture.  Tmeratere, 1 osmaller auril admits less light
Lnd onere TS g more rapid recovery.

Ceatm, e w, Mee, et oal (Denartment of Heurology and Peyrhiatry, Universit;
s vesical trancn, Galveston, Toxas), SOME FURTHER CUCERVATINNG O THE
SALEy L LICITED AROUIAL RESHUNTL, EER Clinical tleurophysiology, vol 13,

31332 (19¢1Y (USCLASSIFIRD) (PA 12,655).

) “mservations on the effects of intensity and wavelength
sf light on electroencephalograchic arousal responses have
seen stulied, In addition arousal response durations of
+na left and right hemispheres of left- and right-handed
in3ividuals have been investigated. Results of studies
relatez to hemispheric dominance indicate that although
+rere was 3 tendency for the right cerebral hemisphere

+~ show 3 longer response, statistical analysis cf the

data revealed no significant difference between the sites.

~%, 2arerpn, Col. R, D. (Canadiar Forces Medical Service, Ottawa, Canada),
ACCUPATIONAL INJURIES TO THE EYE RESULTING FROM EXPOSURE TO THE ELECTROMAGNETIC
1zzaTame ) “edical Services Journal, Canada, Vol XVI, pp 487-500 (June 1960)
( TLASSIFIED) (PA 12,615 N). .

(L) Tnis paper has attempted to review the physical
srogerties of the major divisions of the electro-
m3<netic spectrum, to relate the known hazards to the
visual ornans from these major divisions to current
~nc-up3tinnal oroblems and injuries, and to review the
- ause, effect, and prevention of such injuries.

e ltasite Laszdrom Leader T. C. D. (FLYING PERSONNEL RESEARCH COMMITTEE),
s cnorn AT AUD LUMITIANCE -OF A NUCLEAR EXPLOSION, tnstitute of Aviation
“aaici~e, “nyal Air Force, Farnborough, England (Marzh 1960), 27 pp

Coe W AFEL) (BA 13,614,

Ll idering the whale rreblem of the ocular hazard,
R miin, v the ooncdgsion that with mild stimuli, that
;e gt ognlogion oroa larne distant explosion, there
et Ly nonrohiem Arpecially i f white floodlinhting

¢ e e, is preyided. Gome degree of dark adaptation

UNCLASSIFIED
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bt e Lt it ie true, but tnis s ousuallv oreqgardedt oo

e tnio since tho agitcrew ot todsy rely less on niatt
il toectiang whioh Bave teen taken over Py instrutuent.

gty oradar, stimgl of moderate severity can also be

coerged as 3iving rise fo little ditficulty, but in this
caso o one has to place more impoariance on ‘fraining the
~ifat nat o to look at fthe source after detonation,

Gmanan AL R, MLDL, Heim, M. C., PhLD., and Stilson, O, W., PrllL,

Socwe AL EFRECTS OF EXPOSURE TO LLECTROMAGHETIC RAUIATICH, VART L -

LAy OLET, Report No. WADD-TR-60-376, from Physics, [ngineering, Lhem.ctr,
Corporation, Boutager, Colorado, to Life Support Systems Laboratcry, Rero sl
Yesical Nivision, wright-Patterson Air Force Base, Ohic, Contract ho.

A7 33(n]n)-0305 (May 1960), 181 pp (UNCLASSIFIED) (PA 13,474),

(1) Literature concerning the biomedical effects of
ultraviclet radiation is reviewed. Ultraviolet
absorption results in mitotic alterations and abnormal
cell divisions, regressive changes in the somatic
structures of some lower animals, and skin and eye
tumors in mammals. Damage to the eye from high-
intensity ultraviolet is probably limited to the
cornea and, to a slight extent, the lens.

Maxarov, P. O (Zhdanov State University, Lehingrad), EFFECT OF VERY INTENSE

QOPTICAL STIMULATION ON THE VISUAL, AUDITORY AND SKIN ANALYSERS OF MAN,

Biophysics, Vo! 5, No. 6, pp 769-777 (1960) (UNCLASSIFIED) (PA 12,611).

(U) The object of this investigation was to measure the
refractory period in the human visual system due to
brief very intense stimulation by light from impulse.
gas-discharge lamps. '

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)
(PA 13,605). :

(L) Short infrared rays of the order of 1,000 to 2,000
mu will pass through the lens and be approximately
focused on the retina. They are the ones most liable
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
trom. a physiologic point of view, but there is little
quantitative information about its hazards. There is no
basis for The widespread belief that commonly available
light, or flickering light, or glare (or insufficient
light, for that matter) causes organic damage to the
eye. tlevertheless, there are theoretically sound '
~easons for thinking that the energy absorbed could,

it excessive, cause the same type of damage as that
~a3ised by infrared radiation.

UNCLASSIFIED
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(XU SN R AL ), paenl = Al TR A0 MR RPN proacerico, Junn ettt

’
TN P TANA (Apridory, 1)y, JSriopp (U LA LT ) (n 17,000
VY Theee fricher offects Wit h intertere with
Ll Pousnens appear at treuen: jos related to the
Jioma rhy thm oot the tE, or at 10« pe Arnoy ing
rritating sensations seem toy occus with gpaeriodic

r]ganes or wifh rhythmic fhshes at 3 to Hocpo.
Cisaal Pllusions appeJdr tor be produced by frequencies
above 10 to 12 cps. It oappears likely that high
intensities of fight will be more effective in
producing the Jesired effects of f1icker although
much remains to be done to determine the optimum
light and dark intervals, background contrasts,

'and effects of stray light.

7y, 2ach, L. M N., Sperry, C. J., Jr., and Ray, J. T., EFFECT OF EL|CKERING
L]3HT ON HUMAN SUBJECTS, Report No. |, Department of Phvsiology, Tulane
Lniversity Station, New Orleans, Louisiana, Contract No. DA-44-009 ENG-244°7
(21arch 31, 1955), 4] pp (UNCLASSIFIED) (PA 32,412), AD 671 759.

(U) Adverse sensations including those directly
referable to the eye, general unpleasant sensations,
twitchings and blinkings as well 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 +wenty-four cycles were only slightly
less effective in this regard. These events were
more often reported during the $ifth (and last)
minute of exposure fo the flickering light.

{Washington University, Schoo!l of Medicine), FLICKER S1CKNESS,

72. ulett, G. A.
¢ Ophthalmology, Vol 50, PP 685-687 (1953) (UNCLASSIFIED)

A, M, A, Archives ©
(PA 13,255).

(U) Exposure Yo intermittently flashing light can
result in a variety of untoward symptoms including
dizziness and nausea, as well as psychic phenomena.
Some of these may persist for several hours after

stimulation.

“arshall, C., M.D., walker, E., M.D., and Livingston, S. (The Johns Hopkins
yniversity School of Medicine, Baltimore, Maryland), PHOTOGENIC EPILEPSY:
DARAMETERS OF ACTIVATION, A. ™. A. Archives of Neurology and Psychiatry,
Jnl 69, po 760-765 (1953) (UNCLASSIFIED) (PA 13,251). ' ,

27
[

() 1t was demonstrated that red light was at least
10 times as effective in triggering attacks in a

~ase of photogenic epilepsy as were other colored
liqnts tried. Minus red glasses were of consideradle

3id 'to the patient.
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R rites, W, L (National Physical Laboratory, Teddington, tngland), wke
CuURLEM O GLARE AND DAZZLE, British Medical Bulletin, Vol 5, pp Y9)-%7
L IT=2%Y (UNCLASSTEIED) (PA 14,328). :

T

: (1Y The idea that darzie could be used aus a weapon
was constantly recurring during World War 11, On a
very dbright moontit night o pilot well caught i1n the
beam 0f 3 searchlight is prevented by dazzle from
secing objects on the ground within some 2 miles
[3.2 km] of the searchlight. By constantly holding
an enemy aircraft in several beams spaced at the
corners of a square pattern of 4 miles [6.4 km] side,
we might expect to abscure the ground completely.
Schemes of this kind fail for two main reasons:
(1) the enormous amount of electric power demanded,
(ii) in the presence of cloud the light retlected
sk on the ground is insufficiently intense to
make objects more visible than if the lights 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
ﬁ attackers. It was found that such a screen, while
of some value in concealing ground objects such as
men, vehicles, low buiidings, etc., produced a useful
effect in only a limited period of about 1/2 hour
durlng 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),
Acta Ophthalmologica, Supplementum, Vol 76, pp 60-78 (Undated) (UNCLASSIFIED)

(FA 14,506).

(U) The purpose of this paper Is threefold: (1) To
give a brief and elementary discussion of the ruby
laser, (2) to describe some preliminary experiments
with a ruby laser and Its assoclated 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
obtained from research on retinal burns which can

be useful in the evaluation of ocular hazards from

| asers.

UNCLASSIFIED
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Sound N

S :-:‘A".\l :.i\!'“{ . T 1 I\“.'!'l»lf“j “I.:in :N:.)"'F, ‘!L‘V‘.‘;-irl‘:j, Ohir,
Cyregary W, 19710) (CPa LA TH1E ) (A M, 7000,
() Inis news article describes o riot contro) device,
patented by two Wigoourians, which reties on sonic

waves to disperse crowds. b gward G. L.t jinette and
Jharles w, Porter, both of St. Louis, say the only
ettective devices ncw available to Juw-enforfemenf
offivers are the nightstick, rioft gun, and cattle
prod.

(u) In the patented instrument, which can pbe portable

or attached to a police car, waves from a speaker

called a "tweeter" are directed by parabolic reflectors
3t a crowd. The waves are said to be so offensive and
resugnant that nearers leave the scene, put no permanent
injury is caused.

(U) The freguency of the stimulus is a modulated
multiple of the human "hrain resting frequency", which
in most people is 10 or 11 cycles per second. Actual
frequency used, which may be 1,000 times those figures,
does not interfere with speech.

Jscar, K. J., and Bordetlon, T. T., PROPAGATION OF HIGH-INTENSITY, LOW-
FREQUENCY SOUND W1THOUT LOSS, Report No. 1980, for the period November 10, 1969 -
~ecember 1, 1969, U. S. Army Mobility Equipment Research and Development
Center, Fort Belvoir, virginia (April 1970), 52 pp (UNCLASSIFIED) (PA 37,918),

AD 869 978.

(U) This report describes the first phase of a research

program whose objective is to demonstrate the feasibility

of utilizing low-frequency, high-intensity sound, in

barrier applications. The tirst phase of this program

covers the experimental effort to transmit | ow-f requency

sound over large adistances without great losses of

sound-pressure level. To accomplish this goal, reflectors

and lenses were studied and tested as methods of focusing

or collimating 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 Laboratory,
Port Hueneme, California (October 1968), 10 .pp (UNCLASSIFIED) (PA 34,461),

AD 843 468.

(U) This brief report is an account of the first results
n¢ tests with a small pulse-jet aeroplane engine used
to, in this case, generate an intense noise. 1t was
recoqnized at HCEL that the small pulse-jet engine,
manufactured as a model airplane or boat engine, would
not produce sufficient noise for the purpose undar

.. UNCLASSIFIED




27
Consi teration - tunnel clearance in Vietnam, 1t is concluden
thoyr infregquent (10 to 100 times per second) but intense
exnplosions trom 3 large pulse fube should provide an
intslerable noise level. o
Ta, o wNcTsEr BRFRCTS ON MAN AND MATEREALS A SELECTIVE BIBL 1OGRARFHY, beprrt oo

SP-dnd, John FooRennedy Space Center, NASA, Washington, D, . (Fetrusry 15,
19e3), 30 pp (UNCLASSIFIED) (PA 33,73%0). :

\U) All entries in thls bibliography include a short
annotation except those that carry a "Confidential™
security classification. i

30. Rackus, B. T., and Hoster, s. F., BEHAVIORAL RESPOMSE TO PSYCHONEUFRAL
STIMULATION (W), Third Quarterly Report, tor the period November 5, 1967 -
February 5, 1968, from Melpar, Inc., Falls Church, Virginia, fo Haval Air
Systems Command, washington, D. C., Contract No. NOOO19-67-C-0328 (1962),
33 pp (CONFIDENTIAL/Group 3), 33 pp \PA 32,273).

(P)Iﬂ Studies were made using rodent and squirrel monkey
subjects, the drugs ps-2, 0S-3, and sound and light
stimuli. The principal effort with the rodent sub jects
included observation and tabulation of the effects of
0S-2 and DS-3 while the subjects were under sound and
light stimuli, the purpose of which was fo ascertain
whether there was an enhancement effect in their
behavioral responses with below=-normal threshold
dosages of these agents. The squirrel monkeys were
used in an effort to determine the threshold of the.
observable effects of DS-3 in a'primate under normal
conditions.

81. Pols, L. C. W., THE INFLUENCE OF HIGH INTENSITY SOUND ON THE HUMAN BODY,
Report No. 1ZF 19 C 7-13, Instituut voor Zintuigfysiologie, the Netherlands
(January |7, 1968), 17 pp (UNCLASSIFIED) (PA 33,443), AD 825 066.

(U) A standard |iterature 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 | ow=frequency
sounds, especially, seem +o exert a negative effect, they
are considered apart in this study. The influence of

| ow-f requency mechanical vibrations on man Is discussed
also. Finally, a number of conclusions are drawn. On
this basls, some careful suggestions are made concerning
standard rules on the effects of high-intensity sounds

on the human body. :

C ONFERENTATL
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Weoaraey, J. WL, and Hackrop, K. L., Tt FHALISILETY B AT
ENERGY FOS MILTTARY APOLITCATICNS (:1), Report No. 67=248F, 1 ookrry ae s
Jammand, Rock 1sland Arsenal, kock Island, Mlinois Crtoter 19670, 12 0

(CONFICENT AL /Sroup 4) (PA 33,5916), AD I8 128 L.

(U) von Gierke in 1297 vstabl ished the threshold for pain
as approximately 175 db for static pressures, 165 db at

3 cps and decreasing fo the range of 140 cb from 15 to
well above 100 cps. Experiences with whole-body e&pusures
to intense low-frequency noise occurred in submarines
during both World Wars. In these cases, middle-ear
changes noted among German submarine diesel-room personnel
were attributed to the infrasonic and very low sonic nnise
‘fields caused by the suction strokes of the engine
‘cvlinders.

(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 middie ear. This
effect, however, was almos? entirely absent when earplugs
were in place.

(U) Maximum-intensity low sonic exposures (140 to 145 db

at mid-band frequencles of 22 to 40 cps) prcduced moderate
chest-wall vibration, a sensaticn of gagging and perceptible
visual-field vibration in all subjects. Post-exposure
fatigue was generally present after a day of repeated
testing.

(U) In another test, the USAF-RTD Sonic Fatigue Facility

was operated at frequencies in the S0 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
tollowing subjectively alarming responses: mild nauses,
giddiness, subcostal discomfort; cutaneous flushing and
‘tingling at 100 cps; severe coughing and substernal pressure,
choking respiration, salivation, pain on swallowing, gagging
and glddiness at 60 and 73 cps. One subject also developed -
testicular aching at 73 cps. At S0 cps, one subject
developed a transient headache. All subjects exhibited
marked fatique.

Voge!, H. H., Bird, H. P., and Wiltliams, H. C., ANNOTATED BIBLIOGRAPHY:
DEVELOPMENTS IN ACOUSTICS AND HYDROMECHANICS WITH POSSIBLE APPLICATIONS
N OFFENS!VE ACOUSTIC WARFARE (U), Final Report, Report No. 124, from
Precearch Inc., Silver Spring, Maryland, to U. S. Navy Electronics
Laboratory, Contract No. N123(953)56123A (June y, 1967), 100 pp
(5ECRET/Group 3) (PA 31,728), AD 385 063.

(1)) This bibliography provides supporting documentation to
the final report prepared under this same contract as well

.~ {This Page is Unclassified)
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cootentigl o interest,

Savbae, AL Lo, ot gl A STURY O FRFLCTS GF VISUAL FLICKE ARG AT !
CeoT T N AN PERFORMANCE, Final Report, Report No. AFATL-Th=6£7-12,

vram o aiersity of Oklahoma, Wesearch Institute, Horman, fklahcma, to Fir
Coarce Arepment Latoratory, talin Air Force Hase, Florida, Contract ‘'ic.
AT Ya(r 29)=h0h0 (February 1967), S8 pp (UNCLASSIFILD) (PA 26,557),

SR RN

() Results of nine laboratory experiments are contained

in this report. The purpose of the research was to assess -
the feasibility of using 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
coanitive-motor tasks. 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

exposure to flicker and flutter. Few quantitative data
were obtained with regard to fluttering tones, however,
informal observation led to the conclusion that flutter

d4id not show promise as a harassment device at the
intensities investigated. ' '

BEHAVIORAL RESPONSE TO PSYCHONEURAL STIMULATION (U), Third Quarterly Report
for the period August 20 - November 19, 1966, from Melpar, inc., Falls Church,
Virginia, to Naval Air Systems Command, washington, D. C,, Contract No.

NCw 66-0274d (December 19, 1966), 4 pp (CONFIDENTIAL/Group 3) (PA 25,502).

(9’9& This report on the current research program dealing
~with responses of rodents tc acoustic and visual

stimulation.included 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 fo subsequent human
studies, but that such studies would be helpful
in developing experimental techniques.

ronG: CFANTASTIC DEVICES TO END RIOTS, Nation's Business, pp 62-64
(July 1966) (UNCLASSIFIED) (PA 23,629).

(U) Electronics experts have found in the laboratory
that an audio note of |2 to 14 cycles per second has
a profoundly disturbing emotional effect. |Its precise
impact on any given perscn is somewnat unpredictable.
~ore people are immune to it; others are not. Most
rea~t with an inexplicable feeling ot deep anxiety
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C) ctner sonte dovices are sforraen value and ~ould
s used gt once. s owerful talb=norns that omit
Coarsclitting plateing and shrieking roises are one form
~f anti=riot weapon, [They oan e used to drown out the.
ey tamic chanting, sinaina, i1 handclagping that some
aritators wse to whip oup ~rowd *c fever pitch.
velicopters, cequinped with rhese poserful portable sound
crotectors, can hover over 4 nostile mob or a menacing
‘rowd of Jemonstrators.,  Sore clectronics experts foresee
3 more futuristic and fantastic type of sonic riot-tuster:
I+ i3 3 low=vibration sound which would have the extra--
ardinary ability to resonate the human viscera and thus
jféact the colon. The effect on a screaming, rock-
tnrowing mob would be the same as a mess attack of
sncontrollable dysentery. I* should bring any riot fo a
" suick halt. _ :

(-) A revolving, car-roof-mounted flashing spotlight of
such brilliance that it will temporarily affect the vision
of the rioters is under development. Another device is an
{nexpensive portable system to electrify a car body. It
can be installed on any car, police or military vehicle. A
painful, but harmless, shock of high-voltage, | ow-amperage
electricity will shock rioters pent on overturning the
vehlele. Persons inside the vehicle are unaffected. Under
experimentation is a vehicle-mounted high-pressure system
which shoots an electrified stream of water. I+ gives a
rarmless but unpleasant high=-voltage shock.

_azer, C. E., and Lehrer, S., DEVELOPMENT OF PSYCHO-PHYSIOLOGICAL AUD!ITORY
~T1wuLl ATRBORNE WEAPCNS (U), report for the period May 8, 1964 -
tpril 7, 1965, Report No. ATL-TR-65-44, from Pstrosystems International,
inc., Fairtield, Hew lJersey, t+o Air Force Armament Laboratory, Eglin Air
Fzrce Rase, Florida, Contract No. AF 08(635)-4370 (March 1966), 172 pp
cerFICENTIAL/Group 4) (PA 24,682), AD 373 061.
W
#}- There were two main ot jectives to this program. One was

t~ conduct a literature search intfo the psycho-physio|ogical

etfects of high-intensity sound on man. The other was to

¢anricate and demonstrate a sound generator capable of

srniining 130 decibels (re: 0.0002 microbar) at 500 feet

Wi*rin the frequency ranqge of 2 to 100 cps.
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e N PR PR SR Report to. T1HU/RR/T8/VoL 4, Teeemuic gl trforeqt:
g Litramy Yervives (July 19e9Y, 32 pp (UNCLASSIEIED) (PA 21,009,

') This biblioaraphy contains references to published and

urpubiished documents on noise, Mearly all the documents

relate theory or practice directly allied to aircraft

noa Se .
Johnel, R. M., Austen, B, 6., and Veazie, W, H., Jr., CTATE=OF =THE=A&T 71,07
ONALANCE DESRUPTION (U), Report No. BAT-171-12, frem FACIC, Battelle
Yemarial Institute, Columpbus, Ohio, to Advanced Research Projects Agency,
sashington, D. C., Contract No. Sp-171 (January 20, 1965), 62 pp (SECFET/

Sroup 3) (PA 9418), AD 360 189.

(U) On the basis of the literature reviewed and discussions
with investigators generally considered to be most knowl-
edgeable 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. '

Christner, C. A., et al., SUMMARY OF THE DEVELOPMENT OF WEAPONS FOR PSYCHO-
LOGICAL WARFARE - A STUDY CONDUCTED BY THE FALCON RESEARCH AND. DEVELOPMENT
Co. (U), Addendum Report No. BAT-171-6-1, from RACIC, Battel le Memorial
institute, Columbus, Ohio, to Advanced Research Projects Agency, Washingtcn,
0. C., Contract No. SD-171 (January 15, 1965), 8 pp (CONFIDENTIAL/Group 4)
(PA 9415).

(9)92{ This report reviews a 1964 study conducted by the Falcon
Research and Development Company under contract with the
Di rectorate of Armament Development, Aeronautical Systems
Division, at Eglin Air Force Base. The stated purpose of
“the research was to "investigate the potential of flickering
lignht, sound, and suggestion, singly and in combination,
for use in psychological weaponry”.

Kryter, K. D., HAZARDOUS EXPOSURE TO INTERMITTENT AND STEADY-STATE NOISE -.
REPORT OF WORKING GROUP 46, from National Academy of Sciences - National
Research Council Committee on Heading, Bioacoustics, and Biomechanics,
washington, D. C., to Otfice of Naval Research, Washington, D. C., Contract
tio. NONR 2300(05) (January 1965), 39 pp (UNCLASSIFIED) (PA 17,282),

AD 458 244, . :

(U) "his report contains graphs of maximum sound pressure
levels and durations of exposures that the Working Group
bel ieves would be tolerable and exanples of the use of
these graphs. This material is followed with background
information and a discussion of the rationale, assumptions,
|imitations, and general! problems pertinent to the
development and application of a damage risk criterion

and related exposure contours.
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ké}//< Ceo aurfose far this cesearih o wan to investitate tne
~rantigl ot flickering 1int, sound, and sunqestion,
Simaly and in combination, for use in psycholorinal
aoapsnry. A search of the pertinent literagture was
cerrormed followed by individual and group experimentation.
Tre results optained Jomonstrate that potential exists
f5r the use of photic flicher 3s 9 weapon. Sugnestion
w3s effective in the tabtoratory but ineffective with
military groups in an unemotional setting. Ffurther
experirentaton with photic flicker singly and in
samnination with sucgestion is warranted. Recommendations
far further specific research are provided.

PrLozet, b M, THE APPLICABILITY OF ACOUSTIC EMNERGY AS A BATTLEFIELD wWEARCH,
ipam amarican “achine and Foundry Co., Alexandria, Virginia, to the U. S.
Army Limited wWar Laboratory, Aberceen Proving Ground, Maryland, Contract
NC. DA-18-001=-AC=551 (X) (September 1964), 55 pp (UNCLASSIFIED) (PA 14,673),
AT 181 239, :

(U) A study of the past and current |iterature on the
subject was accompl ished and analysis based on best
currently available data was made to determine the
device size and complexity required to achieve the
desired effects at reascnable ranges. The study
covered not only the use and effects of audible sound
put alco the effects of infrasonic and ultrasonic :
energy.

14, Znatalov, N. N., Saitanov, A. 0., and Glotova, K. V., ON THE STATE OF THE
~p291O0VASCULAR SYSTEM UNDER CONDITIONS OF EXPOSURE TO CONTINUOUS NOISE,
~igiena Truda i Professional'nyye Zabolevaniya (Labor Hygiene and
rceupational Diseases), vol 6, pp 7, 10-14 (1962), transiated by E. R. Hope,
Sirectorate of Scientific !‘nformation Services, DRB Canada, Transtation
*~. T 411 R (September 1964), 5 pp (UNCLASSIFIED) (PA 14,284), AD 607 7G5.

(U) It is concluded that:

(1) In pefsons exposed to the effect of continuous
industrial medium=- and high-frequency noise ot
intensity 85 to 120 db, functional disturbances
of the cardiovascular system were frequently
observed,

(?2) Jery often the sub jects exhibited an instability
of the arterial blnod pressure. The electro-
cardingraphic data showed bradycardia with a
tendency to retardation of the intravasicular
ennductivity, plus a depression of the T-wave
trat was most frequently observed after physical
stress ard at the end of the work period.
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g crevstors Iatornational, Ino ., Yew Jeruey, to Advanced Fesearth

Y Aaency, wishiniton, (0L, Tontract No, <D-167 (Auqgust 15, 19£2),
P onn NOLARIIE Y (A R aRY)

() The primary tochnical objectives were to establish the

craracteriztics of g qasecus phase detonation system as 3
Csource of cortratled acoustic power and to deronstrate

cortiyin seractical aspects of the operation of a single

- r=frequency qasecus Dhase detonation tube such 3s life,

retianility, e¢ficiency, and other operaticnal characteristics.

Telrmeer, a, Y., arees, £,, and Lailly, R. (University of *“*assachusetts,
desarst, fissachusetts), NOITE AND HUMAN PERFORMANCE, A PCYCHGPHYSINL G ICAL
ssziri0w, Ergonormics, to. |, pp 83-97 (January 1963) (UNCLASSIFIED)

~ ’
Fa ey,

(U Distraction studied in terms of changes in ambient noise
levels was found 10 be a function of the amount of change.
s=en adaptation of the ear is controlled by use of on-off
scund sezuences, ignoring distraction, performance is directiv
rel3ted to the on-off ratio early in exposure and inversely
related to the ratio later in exposure. At all sound :
ra*ic performance in noise is better than in quiet. When
4ictractica is taken into account, these results are

infl enced by the differences ir rate and amount of
azas+tation of loudness and rate of habituation to
distraction so that at any given time performance may

seer to te decreased, increased or unaffected.

TLoRaTcnin, Ry, PHYS I0LOGICAL RESPONSES TO HIGH INTENSITY INTERMITTENT SOUND,
from =oéstra College, Hempstead, New York, to Office of Naval Research,
w3s~irston, 0. C., Contract No. HONR-2252(01) (May 1962), 12 pp (UNCLASSIFIED)

(=p 21,615), AD 467 525.

(L) Eighteen subjects were exposed to briet periods of high-
intensity intermittent sound at 3 pulses per second and at
lesels of frem 100 to 120 db. Skin temperature, skin
imcedance, L¥G and continuous systolic blood pressure from
+~a firqger were recorded. The results indicated little or
s, afénrt on atl the measures except GSR which showed a
L ayr e in magnitude of response with an increase
‘e jetieniv, ot aound.. Comparisons with previous reports

© me temt,yriLe axplanations are presentaed.

UNCLASSIFIED

7



(s

UNCLASSIFIED

T NS SR FACt A B R B U PR B A

D T TR T Y S B AR Apca b 1, trom iy e b Reeer
. I T R R AN RATS IR ETEATE L A Lat-ratary, T TRENTOY SN TR BV
, : . Ve v, T T Y ot b i pf Noesal beeegrr

CoraresY, 7o GLAULLTEIED) GOA T TRA)

v el o ogrdy porioag fthis researcts prodaroaam,
Dear arie resear. owore 1o bished on the use L nian

ceorn sl traseLnd tor inyves ti ;-,:Hunﬁ ¢ the ~entral
e vas vstem af eammals.  Ultraconic instrumentation
woan Cosmined and built for aroecision irradiation of
rissees of the central nervous system: Comprehensive
mistological studies were made of lesions in the brains
6 S3ts and moneevs produred by ultrasonic irradiation.

~alle, B, PEOHOPLYSIOLOGICAL PROBLEMS RELATED TO NOISE, Psychologie
S myise, vel 3, op 206-27u (1958) (UNCLASSIFIED) (PA 15,943).

() The rature of noises in relation to their circumstances,
+~ o physiological and psychophysiological state and to
tme past training of the hearer was studied. The measure-
~onts of the noise levels between 15 and 160 ph* according
ty *~e sources, the normal and pathological physiological
affects of noiseé on the ear and on other sense organs, the
seneral physiological effects on the organism, as well as the
effects of ultrasonics, of vibrations and infrasonics, of
sna-wwaves and of sudden variations in pressure were
oxamined. Noises are harmful above 86 ph, and dangerous
a~ove 110 ph, :

Jerisan, H. J. (USAF Aero Medical Laboratory), Crannell, C. W., and
Z-a~3ll, O. (Miami University), ACOUSTIC NOISE AND REPEATED TIME JUDGMENTS
i+, A VISUAL MOVEMENT PROJECTION TASK, Report No. WADC-TR-57-54, Air
Zasearch and Development Command, wright-Patterson Air Force Base, Ohio
(*'3rch 1957), 26 pp (UNCLASSIFIED) (PA 13,057).

(U) The effect of noice on.time Judgments was studied by
~avirg four groups of 50 subjects work on a visual-
mcvement projection task in which a moving target
4isapseared and a guess had to be made as to when the
target was under a crosshair. Effects of noise programs
(groups) and of trials were significant beyond the

.01 level of confidence. The effect appeared to be

+ne same regardless of noise programs ang is a fairly
smooth negatively accelerated rising curve In which
iu3gment time increases with succeeding trials. The
rosults suqqest that appropriately programmed noise
~istarts subjective time. '

-, 2 unif of loudness level on 3 scale beginning at zero for the
“eecis agdinle 2ound and corresponding to the decibel scale of sound intensity
<o - ~var of phons of a qiven sound being equal to the decibels of a

ik 152 trona idnad by the listener to be equally loud.

UNCLASSIFIED
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o v, Mg ettty dnstitute of TechnobLgy), EEEECT5E e
el Do STUlY, Naise Gontrol, pp Z27-27 (luly 19L%) CrintAE s

U The otfects of noise on man are not <o simple that they
ey e wtudiod on o the basis of stimulus and response.  The
oreroctive stimulus may occur Juring ¢ myojor portion of a
fisotime, lhe response may not bewome apparent for ycars.

(L) Attitudes and even emotional reactions toward sounds
are often more closely related to context and past
associations than to decibels or even sones. Significant
nearing loss can be demonstrated long before the exposure
noise reaches or even approaches the level of aural pain,
This hearing loss is progressive in the sense that longer
exposures produce more loss. Hearing loss is greatest

at frequencies above that frequency range in the exposure
noise in which there is the greatest concentration of
acoustic energy. For a large variety of complex industrial
snectra, hearing loss starts in the 4 to 6 kcps region.
Individuals differ greatly in their ability to take noise
exposures; the hearing losses they suffer seem unrelated
to their psychological attitude toward the noise. ¢

122, Ensminger, D., CONCEPTS FOR THE POSSIBLE USE OF SOUND IN CROWD CONTRO!.,
tnclosure 2, Report No. R-3567, from RACIC, Battelle Memorial Institute,
Columbus Laboratories, Columbus, Ohio, to U. S. Army Land Warfare Laboratory,
Averdeen Proving Ground, Maryland (July 16, 1970), | p (UNCLASSIFIED),

(U) Sound at the transition between audible and ultrasonic
frequencies causes nausea and severe headaches. This
transition range varies with the individual. Warbling
through a frequency range of |4 through 22 kHz would cover
the ~ut-off frequencies of most people. The effects are
oroduced at lc.- intensities but high intensities would
insure quicker response. The operator is easily protected
from these sounds by ear protectors built info riot helmets.
Such scund 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

122, Packard, H., REMINGTON'S NEW PLASTIC PELLETS, Guns and Ammo, Vol 15, No. 2,
oo 52-53 (February 1971) (UNCLASSIFIED) (PA 38,761).

ta

('J) Femington's "Modi-Pac" is a |2-gauge shot-type shell.
in which the lead shot is replaced by pulyethylene
slzstic pallets. These pellets are approximately

7.17 inch in diameter and have a deterrent effect on

UNCLASSIFIED



1. HE O VL N B LAT N ot el ety VO I FTR IRV T A
VLA B RN _J‘i._s?.lf‘..v thee ;‘-n_'lbh'V:. will not penctrate o
ca e, A Lew range, the performance P mych tgtaer
et raaes wnder S oyards, an officer under attack i<
Srovi fod with omere than adequate protection, The shel |
el deliterately Toud report and G prominent muzzle
vl tar paychologieal effoct, :

siltiams, Lo s, and Hucok, Ho Jo, A COMMENTARY OM SHOT=FILLED ©A0S AL A

D THAL ab ACON FOR CROWD CONTROL,  from Battel le Memorial Institute,
Solumpus Laveratories, Columbus, Ohio, tuo U. S. Army Land varfare Loboratury,
iner Joen Trovina vround, Maryland, Contract No. DAADO5S-71-C-0163

(Cecemper 4, 1970), 15 pp (FOR OFFICIAL JSE ONLY) (PA 38,647).

(:jzﬁﬂﬂﬁ) This report consists of a discussion of the use of
shot-filted bags as nonlethal weapons, six simple scenarios,
and a3 short test outiine of some factors that may affect
their use. It is concluded that a shot-filled spin-
s+apilized baa might be an effective control weapon for a
ranae of about 15 feet to 150 or 200 feet. However, it
shauld be used only after a demonstration of its non-
lethality, range accuracy, knockdown capability, and
acund potential. Its use should be with actively forward
tactics rather than in a defensive or passive mode.

“ainhardt, R., THE STUN GUN - A NON-LETHAL WEAPON, Law and Order, Vol 18,
No. 10, pp 86-88 (October 1970) (UNCLASSIFIED) (PA 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 filled with bird shot.
After folding to one-third its normal size, it is ejected
from a shoulder launcher. It assumes iTs 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
well below those believed necessary to produce serious
brain injury. 1t is not anticipated that blows to

the chest would cause pulmonary or cardiovascular
injury. There is little doubt that a glancing blow will
oroduce tearing and bruising of exposed skin areas.

NEWEST ANTIR'OT WEAPON: 'BULLETS' OF wooD, U. S. News and World Report,
Yol LXIX, No. 3, p 36 (July 20, 1970) (UNCLASSIFIED) (PA '38,643).

(1) wooden pellets, fired by compressed gas from rifle-
style launchers, proved Yo be an effective crowd-dispersal
x2ason during disturbances at Berkeley. The device, known
ag the tyltiple Baton Shell, was described by Berkeley
~~li=e 35 apparently more effective than tear gas. The
~.ilsts strive with a stinging impact and have about the

- e aftert 35 3 Dilly olub, but from a range of 40 or more
.- i3, ard trey are too light to be thrown back with force.
- w5t cases, the cellt does not break the skir, but

© 14 treaw ponaes at close range.



. 108,

109.

119.

37

AU ELLETS Gt D ACAINGT CALIFORNTA RIOTEKS, Washington Post, p A-2
S (July 8, 1N70) (UNCLASSIFIED) (DA 38,044),

(W), This article describes the same pellets reported on
in "A 38,043 (ltem 106, on preceding page) and presents
much of the same information., The pellets are stacked
five deep in 3 metal cartridge |ike a shotqun shell.
They cCost about $7 a piece, compared to $13 for a tear-
gas canister, :

Young, R. B., NON-LETHAL INCAPACITATION WEAPON (U), Final Report, Report tio.
LWL-CR-07869, from AAl Corp., Cockeysville, Maryland, to U. S. Army Limited

war Laboratc-y, Aberdeen Proving Ground, Maryland, Contract No. DAADOS5-69-C-0117
(November 1969), 60 pp (CONFIDENTIAL/Group 4) (PA 38,005), AD 509 675 L.

J)

l"(124' The design of a weapon that will produce nonlethal
incapacitation has been accomplished. A low-signature,
closed-gas launch system, compatible with the M79 grenade
launcher or MI6 rifle, .is used to fire a deformable,
spin-stabilized projectile.  This projectile is made of
a silicone-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.

Schulman, W., Hansen, D. T., and Shukis, S. P., RED SMOKE GRENADE PRODUCTION:
DATA COLLECTION AND ANALYS:S, Report for the period September 1968 - ’
March 1969, Report No. EATR-4330, Weapons Development and Engineering
i.oboratories, Edgewood ‘Arsenal, Maryland (November 1969), 45 pp (UNCLASSIFIED)

(FA 36,863).

(U) At present, there is little scientifically supported
know!edge about the parameters which influence burning
time. The majority of the knowledge concerning what
affects turning time has been obtained empirically or
through trial and error. In order to contro! the
burning time in an efficieat manner, the relevant
variables must be known. Identifying both these .
variables and their importance is the purpose of this
data collection and analysis.

Smith, J. J., EVALUATION OF LIGHTWEIGHT, METAL ANTIPERSONNEL OBSTACLES,
Report No. 1965, U. S. Army Mobility Equipment Research and Development
Center, Fort Belvoir, Virginia (October 1969), 46 pp (UNCLASSIFIED)

(PA 37,853), AD 865 076. . :

(U) This report covers an evaluation of seven types of
lightweight anti-personnel obstacles: the double-apron
fence, constructea 6% barbed wire and German barbed
tape; triple standard concertina (TCS), constructed
from barbed wire concertina and German barbed-wire
concertina; the rapidly emplaced anti-personnel
obstacle (RPEAPD); the general-purpose, barbed-tape
nostacle (GPBTO); and the caltrop.




(This Page is For Otficial Use Only)
38

Sameels, David W., Egner, Donatd 0., and Campbell, Lonald, RIOT CUNTHOL:
ANALYS 1S AND CATALOG, Final Report, Report No. 69-14, Research Analysisc
dranch, U. S. Army Limi ted War Laboratory, Aberdeen Proving Ground, Mary lans,
(October 1909), 165 pp (FOR OFFICIAL USE ONLY) (PA 39,060), AD BEIl 296 L.

il

9

{ }5OU6) A systematic analysis of some types of civil disturbances
and a survey of related developmental materiel are provided.
The major limitation of the analysis is its restriction fo
"ghetto"-type riots, necessitated by 1imitations in time

= and available information; however, the materiel | tems

- - described are universal in application to various forms

of civil disturbances. The first part of the report analyzes

such riots by identifying common characteristics of a

number of disturbances which have occurred in the United

States and describing the experiences 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. ' .

112, COMPENDIUM COUNTERMINE SYMPOSIUM (U), held March 14, 1968, U. S. Army
Mobility Equipment Research and Development Center, Fort Belvoir, Virginia
(May 1, 1969) (SECRET/NOFORN/Group 3) (PA 36,694), AD 502 129.

(U) The proceedings of this symposium include 3
discussion of "ecaltre .s". These are two pieces of
wire joined together so that when thrown they lanu
on three points and the other point sticks up SO
that it will pierce the foot. The delay time which
these produce, not counting the surprise effect, Is
petter than current standard wire- and concertina-
type obstacles. Caltrops could be air emplaced.

GENERAL BASE DEFENSE SYSTEMS. VOLUME Vii: COMPONENT CHARACTERISTICS (FACT
"SHEETS) - (W), Part I, Final Report, Phase Two, for the period July 3, 1967 -
July 2, 1968, Report No. LMSC-B095482, from Lockheed Missiles and Space
Company, Sunnyvale, California, to Advanced Research Projects Agency,
washington, D. C., Contract No. DAAHO |1 -67-C-1384 (July 1968), 346 pp (SECRET/
NOFORN/Group 3) (PA 33,700.4), AD 392 301 L. ' .

113,

(U) Fact sheets are presented on a variety of barriers
for base defense including double-apron fence, high-wire
' . entanglement, cattie fence, chain-1ink fence, calfrops
- (parbed impediment), barbed wire, and barbed tape.

114. Gluckstein, M. E., SCREENING AND SIGNALING SMOKES, E*hyl Corporation, Research
Laboratories, Ferndale, Michigan (Jaruary 8, 1968), | p (UNCLASSIFIED)

(PA 32,149).

(U) Readily disseminated agents for producing either dense

screening smokes oOr chemi luminescent signaling and marking

smokes have been developed by Ethyl Corporation. Both

types are liquids that react with air and moisture to

form heavy<poncorrosive, nontoxic, nonirritating smokes.
(This Page is For Official Use Only)
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Sirvin, R. A., et al., INTERDICTION SYSTEM (U), Final Report to. LAL-Li=OBCLE,

from General Dynamics, Pomona Division, Pomona, California, to Aberdeen
Proving Ground, Maryland, Contract No. DA~i8-001-AMC-1120(X) (September 1970,

150 pp (CONFIDENTIAL/Group 4) (PA 32,703).

Q?l67 The purpose of this program was to develop for operational
evaluation an airborne system for effectively interdicting
enemy overland infiltration and supply routes. The emphasis
was placed on a caltrop device and a simple dispenser to
be employed from low-performance, high-payload Army aircraft.
Tactical considerations in the use of this device are :

described.

Applegate, R., WEAPONS FOR RIOT CONTROL, ORDNANCE, Vol 51, No. 282, pp 604-609

(May-June 1967) (UNCLASSIFIED) (PS1-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
grenade which expels a tear-gas charge without fragmenting,
the Smith & Wesson Mercox dart/projectile revolver, the
Chemical Mace, a projectile which produces a flash and
loud bang, -another projectile designed for use against
barricades, the "banana peel" concept, and foam.

Gibson, C. T., IMPROVED INTEGRAL SMOKE GENERATOR (ACA-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) (PA 28,243).

(U) The purpose of this evaluation was to determine the
operational suitability of an integral screening smoke
generator mounted on the UH-I helicopter and to record
the methods used for its employment.

INTEGRAL SMOKE GENERATOR, AIRBORNE, CARGO HOOK COMPARTMENT
VERSION, TYPE S3E00-628, Final Report No. LWL-CR-02C65B, 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-1155(X) (June 1967), 176 pp (UNCLASSIFIED) (PA 29,749),

AD 819 602 L.

Styles, M. F. E.,

(U) A method of dispersing a small quantity of fog oil
into the hot jet-engine exhaust gases of a hel lcopter
was devised. This method consisted of dispersing the
fog oil into small droplets through an atomizing nozzle
and directing the droplets into the exhaust area where
they were vaporized. As the vapor passed Into the
cooler air beyond the engine, the vapor condensed,
torming a very dense cloud of white smoke or fog.

.
w



Y

19,

120.

121.

(This Page is Unclassified)
40

Styles, M. F. E., INTEGRAL SMUKE GENERATOK, AIRBORNE, HEATUR COMPARTMENT
VERSION, TYPL S3E00-G2A, Final Report No. LWL-CR-02C65A, from The Bendix
Corporation, Fluid Power Division, Utica, New York, to Y. 5. Army Limited
war Laburatory, Aberdeen Proving Ground, Maryland, Contract No.
DA-18-001-AMC=1155(X) (May 1967), 223 pp (UNCLASSIFIED) (PA 29,790),

AD 819 601 L.

(U) The purpose of this work was to develop an effective,
safe, and economical method of generating & smoke screen
to provide cover during operations. : '

ENGINEERING DESIGN HANDBOOK, MILITARY PYROTECHNICS SERIES, PART ONE: - THEORY
AND APPLICATION, Report No. AMCP 706-185, Headquarters, U. S. Army Materiel
Command, Washington, D. C. (April 1967), 242 pp (UNCLASSIFIED) (PA 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 application of pyrotechnic devices to military
problems, and chapters on Physical-Chemical Relationships,
Visibility, Production of Heat, Prcduction of Light, and
Production of Smoke. Chapter 7 deals with the production

of tactically useful smoke. :

Stanley, A. T., CALTROPS, TACTICAL ANTIPERSONNEL OBSTACLES, Interim Report
No. 1871, for the period May 6 - August 4, 1966, from U. S. Army Engineer
Research and Development Laboratories, Fort Belvolr, Virginia, 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 concluslons reached included:

(1) Caltrops will penetrate footgear to inflict
puncture injur’es on all types and conditions
of soll consiaared except In areas where
walking would be difficult because of the
depth to which a foot would sink.

(2) The delay time caused by caltrops will exceed
that created by triple standard concertina.

(3) Incapacitation results from swelling and pain
approximately 30 minutes after injury.

(This Page Is Unclassified)
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coenvhae, b o L, g Morgenstern, B0 FEASISTUITY AN b AL GRAT It SF i ity
EOTROCEDURE S AND I TRUMEITAT S FO THE FIELD EVALUATEON GF ML TR

P ATHON AGENTS, tourth Yuartecly Progress leport for the pericd April-
Julyv PHee, Bepart Noo bo=15=7, from GCA Corp., Bedford, Mussachusetts, tr,

Assessrent Technology HBranch, U, S0 Army Directorate of Technical Lupprurt,
t daewood Arsenal, Maryland, tontract No. DA-18-035-AMC-706(AY (August [190F5,
2 pp (UNCLASSITFIED) (PA 20,889), AD 804 963, g ‘

(V) This program was established to determine the feasibil ity
of and to dJdevelop procedures and instrumentation for the
field evaluation of obscuration agents. Field testing of
munitions and analysis of the data were begun. Initial
results indicate that obscurance is a rapidly varying
function of time with a power spectrum that conforms

closely to that of the vertical component of wind velocity
near the ground. A number of instrument and procedural
modifications were accomplished; recommendations for
add’tional modifications were made.

MclLain, W. H., and Evans, R. W., A NEW SMOKE SCREENING CHEMICAL FOR USE IN
AERIAL SMOKE TANKS, Final and Summary Report No. 6, from University of
Denver, Mechanics Division, to U. S. Army Chemical Research and Development
Laboratories, Edgewood Arsenal, Maryland, Contract No. DA 18-035-AMC-|27(A)
(December 1965), 219 pp (UNCLASSIFIED) (PA 22,5868), AD 479 680.

(U) A review of the 'literature for chemical smoke agents

is presented. Based on this review an experimental fFrogram
to evaluate new liquid 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.

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. $D-212
(November 1965), 20 pp (UNCLASSIFIED) (PA 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 is feasible to incorporate an extensibie
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. )
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Tty rea, AL VL, Tt HEALTH HASARDS OF CLRTAIN LMOKE DYES, IH Cukid i o,

Ll il Somorandum No. 1674, Picatinny Arsenal, Dover, HNew Joersey

Cepromter Hen) 09 op (UNCLASSIETED) (PA 21,562), AL 409 RLT,
(. ine roxic and carcinogenic healfth hazards associated

with tne currently used smohke dyes, und also with possible
gl dates for smoke dyes, are discussed with reference

va offects of exposure, chemical structure, hazardous
impurities, and oyrolysis reaction products. Recommendations
tor avoiding these health hazards are also presz2nted.

kaye, S. M., AEROSOL SPRAY SMOKE DEVICE, Technical Memorandum No. 1610,
Faoltman “esearch Laboratories, Picatinny Arsenal, Dover, New Jersey -
(v3v 1965), 9 pp (UNCLASSIFIED) (PA 17,8¢8), AD 461 989.

(1) An aeroso! spray smoke device for dispensing white
smohe has been developed for use in signaling, in target
marking, and for screening purposes. The device consists
of a steel cylinder (6 inches long and 3-1/2 inches in
diametar) containing titanium tetrachloride, white
nhosphorus in solution with carbon disulfide and carbon
tet-achioride, and Freon=12 propel lant. In the prototype
developed, a brass needle valve is screwed into a
threaded opening at one end of the cylinder. When the
manuall, 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-
chloride with the moisture in the air to form white
tiTanium hydroxide.

Shidlovsky, A. A., FUNDAMENTALS OF PYROTECHNICS, Technical Memorandum No.
1615, translated by U. §. Joint Publication Research Service from a

Russian textbook, Osnovy Pirotekhniki ¢1364), Feltman Research Lavoratories,
‘Picatinny Arsenal, Dover, New Jersey (May 1965), 414 pp (UNCLASSIFIED)

(PA 18,621), AD 462 474.

(U) Chapters XV11l and XIX deal with masking smoke
compositions and colored smoke compositions, respectively.

Szten, E. M., Seeger, H. G., and Sprang, W. O., A PRELIMINARY FEASIBILITY
~TUDY OF THE COLD LIQUID WEAPON, Technical Paper No. RAC-TP-178, Research
Analysis Corporation, Mclean, Virginia (May 1965), 13 pp (UNCLASSIFIED)
(PA 16,699). :

(J) This study indicated that a weapon can be designed to
eject a stream of salt water propelled by CO,. However, it
was regarded as doubtful that a weapon of fh?s +ype would
sroduce a positive deterrent to a determined attack. The
qun designed was portable but wes limited to an effective
aistance of 20 feet. To be effective beyond this distance,
a weapon woul 3 have to be larger and, thus, no longer

anrtavle.

UNCLASSIFIED
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YR TUAL FORE TGN UNCONVENTICHAL WARTARE WEAPONS (U), Keport No. FSlu 381-90i7,
U. S. Army Foreign Science and Technology Center, Munitions Building, Army
“ateriel Command, Washington, O. C. (September 1964), 56 pp (CONFIDENTIAL/
Sroup 4) (PA 15,317), ’

(U) This study describes and presents Illustrations of
typical foreign unconventional warfare weapons and devices,
including caltrops. :

o

Parent, P. A., BIOLOGICAL EFFECTS OF COLORED SMOKE INGREDLENTS, Special
Publication No. 4-59, U. S. Army Chemical Research and Development
Laboratories, Edgewocod Arsenal, Maryland (September 1964), 35 pp
(UNCLASSIFIED) (PA 13,580), AD 451 092, , ¢

(U) The toxicity values, or ratings by various, but usual
routes are reported for the colored smoke ingredients
|-(methylamino)anthraquinone, auramine, kerosene, potassium
chlorate, colloidal sulfur, potassium nitrate, magnesium
carbonate and charcoal. Tests for carcinogenic action

are tabulated for benzanthrone, indanthrene Golden Yellow
GK (dibenzo[a,nJpyrene-7,14-dione), 2-(4-dimethylamino-
.phenylazo)-naphthalene and auramine. Other biological
effects of many of the compounds or element: are given.

Applejate, R., NEW RIOT CONTROL WEAPONS, Ordnance, Vol 49, No. 265 (July-
August 1964), pp 67-70 (UNCLASSIFIED) (PS1-C-687).

(U) Some of the nonlethal weapons or agents mentioned in
this article include electrically charged vehicles, :
ultraviolet marking material, electric shocks administered
down streams of water, sound projectors, blinding lights,
and tranquilizing and "nerve gases".

Kracke, R. D., SUMMARY REPORT ON SMOKE AND INCENCIARY PROJECTILES (U),
Technical Memorand :m No. 63-15, U. S. Army Chemical Research and Development
Laboratories, Edgewood Arsenal, Maryland (January 1964), 24 pp (CONFIDENTIAL/ .
Group 4) (PA 22,899), AD 370 825.

WX2f WP and the modified forms of WP (PWP, PWPV and SWP).
fn projectiles in general produce better ground smoke
screens than any known nonphosphorus screening smoke
material. Modified WP fillings for projectiles have
been developed which are capable of more than doubling
the ground smoke screening of effectiveness of the
standard WP-f11led projectiles. However, under some

~conditions, the modified WP fillings produce balllistically
unstable rotating-type munitions. It is recommended :
that a research study be Initiated to seek new incendiary
fillings for munitions. ' :
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Applegate, R., CRCWD AND RIOT CONTKOL, The Steckpole Company, Harriuvurs,
Peansylvania (1904) (UNCLASSIFIED) (PA 9442) .

(U) Chapter 9 is entitled "Obscuring Smoke for Crowd
and Riot Control" and is a quite thorough treatment
of smoke munitions and techniques of employment.,

GENERATOR, SMOKE, MECHANICAL, PULSE JCT, M3A3, Manual No. TM 3-1040-2%2-17,
Headquarters, Department of the Army, Washington, D. C. (December 1563),
64 pp (UNCLASSIFIED) (FA 34,646), . ’

(U) This manua! Is published for the use of the personnel
to whom the Generator, Smoke, Mechanical, Pulse Jet,
ABC-M3A3 is Issued. |t contains information on the

" operation and maintenance of the equipment as wel! as
descriptions of majJor groups and their functions in
relation to the operation of the smoke generator.

Finklestein, L., HISTORY OF RESEARCH AND DEVELOPMENT OF THE CHEMICAL WARFARE
SERVICE IN WORLD WAR 11 (JULY |, 1940 - DECEMBER 3l, 1945), Special Publicaticr
No. 1-42, U. S. Army Chemical Research and Development Laboratories,

' Edgewood Arsenal, Maryland (June 1964) (UNCLASSIFIED) (Part I, 172 pp

[PA 17,6290, AD 46! 128; Part I1, 171 pp [PA 17,6531, AD 461 129; Part 111,
396 pp [PA 17,6571, AD 461 130; Part 1V, 180 pp [PA 17,654], AD 461 I3D).

(U) This report on screening smokes -is one of a series of
historical monographs. It covers not only .research and
development of the Chemical Warfare Service in the area
of screening smokes during World War I, but it also
oresents theoretical and mathematical material pertinent
to the subject, regardless of its source.

Hahn, Col. P. H. (USMC), EVALUATION OF THE HAND HELD WIRE GUN, Final Repnrt,
U. S. Marine Corps Landing Force Development Center, Quantico, Virginia,
Project No. 44-62-04 (Undated), 16 pp (UNCLASSIFIED) (PA 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 cylindrical gun is
10 inches long, 3-3/4 inches in diameter, and weighs
about .11 pounds. The 450-foot wire coil Is wound with
sufficient energy to be propelled about 80 feet upon
release. It Is activated by re*racting a pull ring,
similar to that on a hand grenade, which Is attached
to a sear. The wire coil plugs itself out in
essentially a straight line in from 6 to 7 seconds.

in the tests described here, the gun did no* meet
Marine Corps requirements.

(This Page is Unclassified)
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