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PREFACE

iv) This stuly was supported by the Advanced Research Projects Aje-ty

>¢ tme Department of Defense and was monitored by the Foreign Technclogy

.~, wrignt-Patterson Air Force Base, Ohio, under Contract No. F33657-71-2-L5C

;) The views and concliusions contained in this document are those of

:.*".rs and should rot be interpreted as necessarily representing the official
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NCBRIEE SERVEY Db NLE THAL LLARON, (1)
by
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Leapons and telrnlyued enploged Ly tne military, non-

ol .“-»-.».,1.“3 Jwrently in use or unler deveioprent
gencies aave been included. The teennolozical. a.,-:’-nd

lesueen rz.m"';me .;)za' teenniyues “e.)ewped Jor use by tne military

- one

ol otacse devesoped (Ur oluliion applicaticns 18 8o Jiffuse tnat it
g riptually impossible to aeparate tne two oud a8:ill have a2 report
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tnas I3 Jaiply representative o“ tne current art.
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(v) I'L?.vad, recomiz mg tie sengitivity o may of tue

228 covered in tnis report, it was not intended trat inclusion

7

any texnmigue or ldevice snould te congidered @ erndorsement eitner
AFTA or RAZIC, and in iustances where proprictary equipment ie

I omd/or Illustrated, it nas been selected merely as an
of wnat 18 cwrrently avatlable or in use and does not in avy
citute a recormendaticn for the particuiar ttem.

INTRODUCTION

’

(L) This brief survey of nonlethal weapons and the supplemental
icliosrazny (see Appendix following reference list at end of report)
cracared by members of the FACIC staff. |t has been oraanized

sm* s e
LeRPE RO

S:
(1) Statement of the Problem. ~irmririzes the aqereral criteria

furotral 3e ¢ naniatnal waanons ard the desirable and
| “roery taristice Af Sych weanors,

L L L

2) rh""‘lcal Incapacvtatmg Systems. Tescribes various tyres
Temicogl gmnarts o teoir effnrts on the body, and various
metn b e Te tegtion,
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1a) tlectromagnetic Spectrum for Incapacitation,
PR Crre 1, LR PP ot

LI . L
. .

{3) Sarriers and Mechanical Deterrents. oo i o0 00

. . . I Dee s [
T Lo b, e

STATEMENT OF THE PROBLEM

Y Ar tme outset Bt shogld be state s thgt nc wedn o Syster, Ggarn e

Cesotoon veory carefylly contrived, can be rmade entiraly nardetngl ) cart],

e moemo machanical protlems encoantered in such Syéfems and cartly tec . .
© st riffarence in response of individuals to a given level of stress,
iv) The development and implementation of nonlethal weacors systems ar:

-3.2lly cramised upon a*t least three assurptions. Fircst, it is assumec that
*=2 c2rsons against whom a nonlethal weapon is to be directed are not already
.mler e control of whoever is to use the weapon. The nonlethal weapon, ‘like
3-, >t=ar weaoon, is intended to extend the operator's control over the behavior
2¢ i~2ividuals who otherwise would be relatively autonomous. More specifically,
~>~.2°~3| weapcns are generally intended to prevent an individual from engaging
P~ .zesiracle acts. This brings the discussion to the second assumpticn
.~zerlyirg noniethal weaponry. |t is normally assumed that a nonlethal weapon
-1l Se emcloyed in a tactical conflict between individuals or groups. This

3

.mcticn imposes certain criteria upon the design and choice of weapons,

ur
U

5.27 2s *ne requirzment for immediate effect. These criteria will be discussed
¢.r-~er shortly. The third assumption behind noniethal weaponry is that it is
zzsirasle not to have greater effect upon the target individual than is necessary
~z contrel his behavior in the immediate tactical situation. Thus, the use of

2321y force, of force excessive to that required to accomplish the immediate

Lépn

W

+5 i3 deemed urdesirabhle, Apart from the moral arguments in

cr.o7 wf rra yse cf nonlethal weapons, public officials find it prudent to

23«, or of force or control techniques which will have long-lasting or permanentlyv

“:277: "3 suzlic opinion and try to minimize the political and legal repercussic-s

© . fram follow the use of deadly force. The desirability for nonletha! force

T.7Twr 37zentuated when there is a danger of innocent bystanders being

 UNCLASSIFIED
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S A"" ot s ot laa entoroement o interngl Lot if, f:.:!’,u,. L R
1ol ther e et roement ggencies are eopecially Setuitive t, Lot de
LW Ty ‘,‘,”i'.;"'-v;’."vf and wroengful death and sech To mgsimize optare ’-:":.
A L B R B LT S

Yoaride the proecise physiotogical and psychological effects of oo et o
Aot owin b vary from item to item, it is possible to establish generst criter

WTELT g De used Tu assess the acceprability of particular weapons,

sonletnality -
() The lesirability for nonlethality has already been ncted. It is

A, mowever, to stress that nonlethality is best stated in terms cf Qhaf.may

» sTavistically expected when a particular weapon is used against some normal
;';rri:urion of individuals. Nonlethal weapons, like lethal weapons, depend
*or teir effects upon a number of factors all of which cannot be compensated
*>r in tre dJdesign of the weapon itselt. Among these factors zre operator skill,
*me Jonditions under which the weapon is employed, the response of the target
i~lividuals to the weapon, and the physical and psycho'ogical health of thos
2:3inst «hom the weapon is employed. When designing a nonlethal weapon, it is
~2cessary to optimize trade-offs between its nonlethallty ard its incapacitating
ccte-tial. The ideal balance of absolute incapacitation reliability and absolute
~onletrality (i.e., IOOApercenf of survival of persons affected) is probaoly

Z2y0"2 tne present state of the art.

Incapacitation Potential

(U) Given restrictions on the employment of lethal force, the concern
-3s een tc discover ways to exercise nonlethal force which is readily applicable
+t> tactical conflict situations, which can be used agains} an individual who is
zevand arm's length from the operator (ruling out overpowering the individual
- 2nysically), and which will prevent the target individual from engaging in
.~desired tehavior. This latter ability to "incapacitate" might be defined
23 *me ability of the weapon in qJesfion to prevent an individual from engaging
-~ zz3l=2irected behavicr which the operator of the weapon finds undesirable.
~I'-arily this class of undesirable behavior fncludes a range of violent and
miminal oazts, The made cf incapacitation is variable, depending on whether

7 i3« i3 made upon a3 person's ability to concentrate attention on his

UNCLASSIFIED
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sr, T yn ol didty To ot i evento greutd by, hibe abalaty ot e o
N ST e s setiiy tunctions, 1 han atility tootrsseroe terrain inor et
1o T T w L e mi,‘h? hoyve seloected tor attacre, fn :;-J':iti-,r-, e e

oo lgganitation, ranging teom o minor diseomforts ang diutra.tion, 1 i".-r.T
et e most gesiraltte degres of incapacitation usual by fall Litweer
crtromes, tne first of which o is provably not enough to prevent o stror iy
OTateloadt and rnu:gfhor posing problems of convenience for the persoh using
oo dettal o weapon.  Further, deuirJch characteristics of this incapacitatin:

:“;5 irmeJdiacy of effects; 1cmborariness of effects; reversibility of effects;
~3l side offects; and predictabitity, obviousness, and reliability of. prin-

Sel erttelt,

(U} Imnediacy of Effects. Given. ihe intended use of nonlethal weapcrs

+a>vical confiict situations, it is usuclly desirable that their eff2cts cccur
a3 meriod of seconds or possibly a fow minutes after they have teen used,
_t-eraise, these weapons would be of little or no value in preventing speci‘ic

.iclent or criminal acts.

(U) Temporariness of Effects. 1t is generally desired that the

e¢tecz*s cf ncnlethal weapons have a duration great enough to allow their

coera*zrs to gain control over the target ihdlviduals or over the terrain
vairz contested or both. When used against groups of individuals as in riot
zz-t-z1, it is desirable that nonlethal weapons disrupt group processes and
s-gr2cy diminish the effectiveness of that group's goal-directed behavior

‘z~g enou3n to eitner thwart the aims of the group, capture the members of the

>r2.2, or 3chieve another similar purpose. However, incapacitation which

=~ :.ra3 tfor longer than ic necessary to achieve immediate tactical aims is

- .- -

1= .23* an inconvenience and might become an outright burden on those using the

~,~l=*na| weapon. This is more the case as incapacitation approaches 100 percent.

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

PR

;w1 otre osgerator's goal achieved (e.g., clearing a street, capturing a criminal),
- e desirssle to “turn of f" the effects if they are such as to endure
oot e teiny s la to reverse the effects of these ?ypesvdf nonlethal

moaee it iagsier to transpert or interrogate a prisconer, minimicze

b Lyutarsens Leing affected, etc, The methods used to roverse

UNCLASSIFIED
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a B vty '..'v,u"-]i',__} GEothe we g and how b e,
Gt gty ot Q..‘- teguite troat i divi fualy waut B YLttt treair e
oo gt ionis necessi tate the Jooontamisigtioon ouf Lail gt e ALY I .
oAttt reversivitlity o g simple proiess ansd fairly ireasdio gt i p i, b -
e, Ay ronletnal o weapon whose ettects can only Le reversed after 3 1 - P
o woeration, or thnrough (,‘Af.\‘rlnivc medicsl ate, of whishoare Tt et

TeveTsizie is not generally Jggdpfdhle.»

() The temporariness and reversibility of effects are deliralie s
The redason that these features help to minimize the likelinowd of 4;:i:w;?ﬂ Yol
erplovment of 3 nonlethal weapon., Tor example, o person who has tLeer ;f?;--u: -

2 Jisorierting chemical agent could injure hinsel f, perhaps ftatally. 1¢ triz _.or -

maccens to e a bystander who is not placed under care, and especially if tro cée.. -
2f tre agent last for some time, then the probability of such accidents s m.. tiz, .o,
Tmis 15 Clearly an unacceptable outcome of the employment of nonlethal weagur:,

(U) Minimal Side Effects. The less ftrequently that side eftfezts ¢cii.r i~

"3 jiver~ ronlethal weapon, the more it is possible to standardize procedures s.isez.--*

- -

*: its employment, In addition, the less extensive and enduring these size e¢fe.ts,

-
e

*~e less protavle that complications or death might resuit from using the weas:n, Tre
less i1imely are such side effects as disfigurement or lasting disablement, t-e ~cre
-~exlily a jiven noniethal weapon will be accepted, so long as it is an effective

‘~zacacitart,

(U) Predictability, Obviousness, and Reliability of Principal Effect. a-a-
2 above about minimal side effects is related to the need to be atle *c preczi:*

25 32307

“: rely Joun the principal effect of a given noniethal weiwpon. The user cf a ~_-

“er sl weazon stculd know ahead of time how an aftected person will tenave an: *-is
ra.lr sn0uld be patently obvious to the user, This will help the user tc tully

erz1%it the advantages of the weapon and at the same fime It will assist him to rec.:
“ire wmer nusual and possibly dangerous secondary effects occur, sigraling the oossitie
¢.r srotossicnal ‘medical ald. At the same time, |t the operator Jdces rlt -ae

cr o en e

~e 7 trhe eftectiveness of the nonlethal weapon, resulting per~aps from iy
S Lt ;:O:Ja?ely incapacitat2 persons or |ts lthnsls?ency of tuncticr, then tvo

sooa gL wi o prolatly not be erpluyed even when it is avilbatte,

UNCLASSIFIED
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CHLMICAL INCAPAUITATIAG SYSTEMY

sl 3, 1 ity t eyt AR CEL A TN | 1l toLroe .
et gl Wl Ty tem [IL A T ST I FY S EE U I RN SR SRR TR S ¢ .
1oy T vl I T I AT IS SN I B T ML S L A ATy
P T T I R R A I N A R Y [ ST S A PP LY g".:;-""'-.-
RO ST T B E LU I TR I B TN IRNT STIS TR KA SYRNTISS SEITITY SRS SEF LI L
momyie s i foreel or dlbeanfo rrer ) ant plopoey nerdt gl weap ur s Jaite e
“w oo e vy . . . (1,2)°**
o et man bty st o6 weas ng (ot e losives are most ogonent atile) .

Tormars 3 measare of this pulbic abntorcence Mas Jrown oot ot capericoce wits T o

~ L)
P A

1as 00 ACrld aar e oanide this was, of Course, much more Severs thoarn g,

S tre agem s now in yne, muon of the furor over its use wias unduubtelly LYl
caTare.  Actual tatalitios from mustard gas amcunted to less thar 2 pere-t ¢

crose At were exposed to it sufficiently o be‘lisfed as casualties. Tnis was 3
a2 Jerientyze ot ;Qafns than that from all other causes. Folls have srown t-:°

-

tme sutlic is made aware of the facts surrounding chemical agents, tray zre
~cr2 3jreestle to their use('). As more confrontations on campuses and civil vizierce
_¢ tme tyDes experienced recently take place, chemical agents may well become a
~cre readily accepted item in police and milltary arsenals.

(.} anile many of the advantages and disadvantages of chemical weapors
svs*ems are specific to particular agents and systems, some general observations

.37 te Tade:

¥ In 1306, an extensive report on chemical Incapacitating agents ["State-ct-t~e-
ire Te_3, cn Impairment of Voluntary Muscular Activity (U)", RACIC Report No.
“aTa171=!7 (AD 37) 233)) was prepared for ARFA by Dr. G. A. Lutz, Associate Chiet
-¢ t~e "ra3nic Chemistry Division at Gattelle-Columbus; Dr. M, S, Sadove, Head

.¢ *~e Lisision of Anesthesiology, University of lllinois College of Medicine,
riraz, lllingis; and Or, J. L. Schmidt, Clinical Assocliate Professor at the
~uer3ity “Megical School ard Princinal Physiclian at Cermak Memorial Hespital,
“vicayan, tblinois, This report provides a comprohensive study of three main
“lasines of agents:’ (1) those that are skeletal-muscle depressants, (2) those
tra* pééect the central nervous system, and (3) those that affect the cardlio-
152 alar syster, “iscellaneous additional chemical agents as well as biological
;n s 3ne it discussed,  The 43ty presented in this report on the various
Ym s anich are in yse today are still valid as are manv ot the conclusions ang
a.aaestiurs for future research, since the technology doos not change rapidly.
con b tra roganns for this show change is, of course, the necessity for lorg-
torn iy semites Srrenring ard teqgting to determine syfety bofore the yagents

Tt e, Tra ren et my b o fr e ten Pedpaap Tac mont g0 e

P LI T
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A wr e gy vty L ENELE B AN av i b gt e 0 L, s
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AU | 3t Ty T et ot gt L alaare Lot
cereat L, gy e gttt e Lt T,

Maty cmlow o, st byt e e tin g gpon T centr gl
nEeryvouas Hsystem, are ettt tige Ly oseveral rogtes ot e -
istration including inttaver oy, subout ane.us, ans rc;;i;
ratery.  Inus, they cancte tisuemingted gy oaeruusls for
AIministraticn vig the respiratory tract or by mesns of

3 noletal dart f 0 subataneous aminictration,

The otrocts ot mury ajents may be reversed by the ue ¢
Suitalte antidotes. :

Jisaivattaces:

()

()

(3

(4)

(5)

(€)

(7

Agents which are dispersed in the rost commen ways (fo3,
Jerosul, powder smoae) are hishly susceptible to unpre-
Jictatle atmospheric phencmeny,

Agents in these turms may be blown back to hamper frienzly .
personnel,

Yost ajents now in use huve a rather narrow margin .ot satety
(that tetweeen the eftective and dangerous dosage). *crecver,
in the case of many agents now available, the condition pro-
duced within this margin of safety is nct sufficient tc ceter
all highly mctivated individuals.

Acvion is not sufficiently rapid to Suécessfully counter an
opponent armed with a conventional lethal weapon.

In the case of some of the milder agents (such as CN) victims
freguently develop a8 tolerance to Its action which renders it
much less useful on a continuing basis.

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

As rentioned earlier, the use of chemical agents of any type
is gistasteful to many people. Recent executive decisions
have indicated a national policy unfavorable toward the ot-
tensive use of some types of chemicals,

Criteria for Selection of Nonlethal Chemical Agents

Trar ¢ lduwing criteriy, trom the Folico Chemical Asents Man ot

1t e ot the constraints placed upor Civilian law ont sreoment

UNCLASSIFIED
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.

in any concentrationo Lieely o, te Seweboped dn
police aoplication, ’
" i

J. EFpeotivoneae - 1t e ggent ste Gl ds

3. Produce raif phvsiniodiogl action,

t. Produce Jdosired oftfects in low corcentraticons,
somewhere in the range of a few milligrams per
cubic metor of air,

c. Permit rapid ro_overy without lasting eftfects
when sub ject is removed from the contaminated
area.

"3, Deliveratility - The ajgent must be deliverable in
sufficient concentrations by delivery systems
adaotable to rolice requirements arising from
the nature of field operations,

"4, Nom-Fersistency - The agent must be temnorary In
duraticn of its effectiverness and should no* present
major deccentamiraticn protlems., Persistency is a
~roduct of several tactors including the rature
of the agent, metnhod of dissemination, weather, and
the area contaminated,

"S. Stalility - T~e agent should be stable over wide
ranges of temperature variation and storage
conditions, 1t must be compatitle with selected
delivery systers,

"6. 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 otharwise offer,

“7. Coat Effestivencag - lhe total cost of the delivered
agant must Le prooortionate to its effectiveness
ang ompetitive with acceptable alternatives, |In
aqdirion, the ot of chomical munitions must be
rogsongtla in relation to policoe resources.”

UNCLASSIFIED



Vol earicus e ot et gl agents which o aplear to tes o it gt 4 or
Sl wearony systers and surmaricos of theis chigracteristios agres

e dlavte b, (e Appentia, paes A-| through A=10, ftor Talle 1.,

The Search for Suitable Comgounds

(u) Taking note that g relatively small rumber of compounds meet th..
2.4l requsirements of eftfectiveness and safety, several of those from Tatle |

A7 iC™ artear to show special promise are discussed below.

Irritants

. (U) A sensory irritant produces é reversible incapacitation as a result

2 serscry stimulation following contact with skin, eyes, or mucous membranes.
~a e the obvious advanfages of such an irri?anf-is the speed with which iv'a: s,
- '-Ze i* acts Jdirectly upon the nerve endings.- ' '

(}J)}24 Since World War |, the mest widely used irritant has been CN (tear
113}, Secently, however, it has been replaced in many instances with CS whcse
32*ic- is more rapid and whose effects are more severe. CS has had wide usage
in vietram, although reports from there have most often dealt with the use of
Io3lorg airH lethal weapons. The use of CS as an agent for softening the enemy
22 *na* e could more easily be engagéd with conventional weapons is not the
m-5t eé¢iective indicator of its utility In a situation where lethality is
--+ cesired. } - f

Qd) G?f/thek examples of respiratory irritants with approximately the
Zame ettectiveress as CS are: EA3547, Compounds 126312, EA336S, EA2542, EAIT78,
LAe3l8, and capsaicin, None of these compounds has any lasting effect once the
+izrim i3 no longer breathing contaminated air.

(J) The.possibility exists, however, that one of the aromatic arsenicals,
.ch as D4, mlgh? be used to produce both short-term irritation and longer term
“istemic affects. These systemic effects which begin about 30 minutes atfter
“rrm5.re 3rd last for several hours involve headache, hausea, intestinal cramps,
‘115, 3nd jeneral depression, _ '
;) A nurmber of aqents, notably CX, produce intense pain almost
stely uzon Lontacting :Fe skin, but since response to pain is somewhat

Tl rtivation ang other factors, CX might most effectively b used

o ation witn qome: of the other irritants,

s



Y Exceriments Contucted recently gt bdgewnod Arceraal g atenst o7
chrecys Tealtion to O was atfected to some extent by Skin gigmest,  areer
-Trret 5 Testy anpeared to be attected less violently than lighteskicr.n

v N 1
oty . .

Aralgesics

TimiL ettestive, it Joes not have the desired safety margin for use ac a

S
v o o . .
. Possibly the btest known cf the analgesics is morphine. wnile

ethal aeanon,  wesearch is being carried on to produce compounds which v ay

1¢

1 more caveranle margin of safety without losing the desiratle analgesia and
I
Daralans e?‘ec?s(')

(9\,3’4 typical example of»a morphinelike analgesic is CS4€40 (etcnitazi-e!,
A" m oan cause physical knockdowns of test animals at the microgram (of agert)

cer allogram (of body weight) range. CS4€4C as an analgesic is approximately

~ A a
1

122 simes as potent as morphine. As the compound now exists, the safety margin

‘s ra*ner small o in primafes(S)

Anticholinergics (Causing Prostration)

» \U) §2) Probadbly the most promising of the anticholinergics (agents which
T2z« *me dassage of Impulses through the parasympathetic nerves) are the
zlvolates, These compounds produce such symptcms as rapid heart rate,
‘~zocrzination, blurred vision, delirium, high blood pressure, vomiting, ard,
in zases of higher dosages, coma, Moreover, these symptoms can be produced for
3 z.raticn of from several hours to several weeks depending upon the agent
-==s2-, Zome of the more active of these compbunds are listed in Table | along

~i°n 27 as producing prostration. They are effective at a dosage of | microgram/
(6) ) :

-iio3ram cf body welght .

Emetics

Q))uff The agents which induce vomiting apparently act by stimulating
t1 7+ *-e train known as the chemoreceptor trigger zone. As incapacitants,

.

met gre $4lcly effective and work rapidly althcugh not instartaneously. At

t, tte o mnst oromising of the vomiting agents Is Compound 228326
(7) ‘

e g anmorohing)




conclusions

6’)\/ It can be realily noted that trere gre g variety of poscinilities
. rLmrmor Senvelanment ot (hemicgl o gjent capgtility, Am(,r\g the more: cromi irn
t s ave tme glyoeclates recause of their mose of altion ang safety ratin, At
Srvsent o mowever, OS, AN, and related irritants are likely to remasin tre Staeaes

Ttoms in B0t the military and police arsenals,

Delivery Systems for Chemical'Agents

(U) A number of effective devices exist for the delivery ot presently
.30l chemical agents. Many of these, with minor modifications, could accommccate
*~a chemicals which are currently under development and testing.

(L) Among these devices are grenades, of both expulsion. and pyrctechnic
*voes, scecial ammunition, and man-portable or vehicle-mounted dispersers,
T-~are are 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 weadons if only for mechanical reasons(e). These could, of course, te

zorsidered in tactical situations where some casualties could be tolerate:.

Grenades

(U) Probably the most common delivery device for both CN and CS in
rigt-control situations is some fyoé of grenade launched either with a grenade
lagncher or, mcre ccmmonly, fhroyn by hand. :

(U) One commcn type of grenade Is the éxpulsion type which utilizes
3~ esdlcsive charge to either emit the agent through a series of ports in the
isntz2irer, or through the rupture of a frangible container. Included in this tyce
ct grenade are those employing the new piston release technique which involves the
w3e cf a powder charge to activate a piston which Iiterally pushes the agent out
<4 an exit gort located at the base of the grenade(S). Some of these grenaces
ire zezigned so that the escaping agent creates 3 rocket effect causing the ‘
172n3%e to skitter along the ground. Extensive tests at Edgewood Arsenal have
L7 i.us o *vat tnis type of grenade is not likely to cause serious injuries(Q).

(j) Tre pyrotechnic grenade releases Its agent through a burning
SR TI “uably this involves us2 of a coarsely granulated chemical agent

Comriven witro 3 pyrotechnic substance which will burn on ignition, This

3
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Sispersers

YA agmrer 0f gispersers, emplouying both external sources of
Cesme il 13s oar 37 endine-rowere ! blower to expellfhe/chemical agent are ir
Tros o amy from 30 to S0 panJS for man-portable units to several huncrec
L e ”3}::,3.9,- or ?rqck-mouﬁtcd devices., ‘
V) stanlard types of military dispersers are shown in Figures 7 trrouz-
sios A=17 tnrougn A=23), Figures Il and !2 (pages A-24 and A-2Z5) show dis-

somioes corrertly used by civil law enforcement agencies.

Licuid Stream Projectors

’

{.) Iomewhat related to the dispersers are those devices which shoot a
“ianerztal stream of some liguid incapacitant at an individual human target,
im_~1 *ma 3gvantages of th's type of weapon are a beffef selectivity of individual
©.-10% 371 2 somewhat more persistent effect from the agent since it is projected
t - it : stream ratner than as 3 vapor. The main disadvantage of this type
a7 i3 its short range, .
(;0);2f In 1365 tre Peseafch Analysis Corporation published a report on a
croerr r-ied sut for ARBA/ASILE on the feasibility of designing a weapon
At T anL. t oroject a stream of Incapacitating liguid for a distance of at least

foe.t, 74 ¢me varinus materiais studied, capsicum oleoresin, 3 derivative

coermr 3, bt e Thowicgl Aqents Manual, provides an excel lent review of
Trinomingtinn ystams ang technijues relating to chemical agents.

L3 L st 0f the thilosophy and leaal aspects of using these

Soment gl ntar e safety, inclading physiotogical and psychaldaical
‘ mis wienre, fient i ang decontamingtion; and chemical monitiosng

Tt b re gt e Gncorning thi s manual may be sacured fram the
T ST omm Of ﬂ"ﬂf: 4 Police, Ircy, 1319 Eiqntoenth Street, S,w,,
S M A B S VR T BT el B
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TOROOTOr was judged to have the most desirable characteristics, A qur
43 Tarricated anich Jdemonstrated the proper valving and nozzle assambiy. Thic
avelon traiected the ligquid for a distance of up to 40 feet with a dispersionn
Troatout 1D inches in didmefer('O),
() Recently, a number of aerosol projectors have been marketed for
Solice use. Among these are the first- and second-generation Chemical Mace.

‘Uit of these Jdevices use CN in some type of halocarbon solvenf(s).

Chemical Munitions

Military and Police Munitions

(L) A variety of cartridges are available for uée by both the military
a~2 police., Some, like the Federal Labofafories' Short Range Shell shoot a
cl2u2 of micropulverized CN or CS directly from the muzzle of the gun in the
same manner as shot from a shotgun shell. Others fire pyrotechnic- or
expulsion-type projectiles for as much as 500 yards although most have an
e¢¢fe~tive range of around ISOIyards. Several typical military cartridges are
Jescrited below. Some munitions employéd by the police are illustrated and
sescrived in Figures |3 through 15 (pages A-26 through A-28).

(U) Military ¥M674 CS Riot Control Cartridge. The item furnishes
Army units engaged in riot control with a Cépabili?y of employing small

z.antities of Incapacitating riot control af‘ranges beyond that of existing
rict-contro!l grenades. '

(U) The cartridge is contained In a 38-mm-diameter aluminum case
azcroximately 9 inches long and can elther be fired hand-held, with the M79
srenade launcher, or with the M8 flare pistol. |1t projects a nonhazarddus
rubber container, which Is filled with a CS pyrotechnic mixture, for a distance
4 £5 t5 90 meters when flred from the M79 or M8 weapons. Shorter distances
1ro n-tained when hand fired (approximately 45 meters). The contaliner emits

t>r approximately 10 to 40 seconds.

(1)) The x“674 cartridge differs from the E20R3 and XM6SIEl 40-mm

Tl5oin 1ttt the E20R3 and XM65I1El can be fired only'from the M79 grénade
"r 7 rages higher velocity, and range, and better aimabllify. The

7Losarteidige contains approximately twice the amount of CS as the other

T
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Carftridges impact over an area 40 meters wide extending 80 to 230 meters in

'

oo

(‘ x ) - T N
JTL({/ﬁilitary XM651E3 40-wn Tactical CS Cartridge. Thiw —_artrijgge:
teorired rrom the Mo MU0 singlesshut Taunchers or trom tre J74
sLtoratic laandher. aeigning I8Y grams with oo payload of 7Y grqmu, the oartril e
ST es g o pyrotelhnid tu.:cl. irni:ivitcm s pre:nQquy in cngineering 'Jévclv',;,!"»:'! o

() Military E8 CS Launcher and Cartridge. The £8 €S launcner Sunnity

At launcner moduie with o firing tubes, each containing four £25 39-mm .CL

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

(U) The EB8 launcher is fired electrically or manually. The E£23

range, producing a uniform and effective CS aerosol within |5 to 30 seconds.
(U) The launcher platform has an elevating mechanism for firing at
six different elevations from 0° to 90°. Range from launcher to certer of
target thus can be varied from point blank to |50 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 muzzle ve\ocify creates a lethal hazard at the

m.2zle during firing(s?.

Darts

(U) The use of darts as a means for Injecting an enemy with an
i~zzdacitating agent has been discussed as a possibility by a ﬁumber of
ariters 12714 uhile darts have not actually been used sufficiently on
n.man subjects to compile an accurate history on their use, several instances
~¢ their use have been recorded.

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

~y+sl, The equipment ysed was that commonly used by veterinarians and
(143)

L.TleTsatiznists in subduing animals . More recently, a number of

te3ts raun Leen made using mature student volunteers by a psychiatrist,

T, aliiiar C, Conner of Emory University and the Paimer Chemical and Equlipment

3 -
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v ot Lvuglasville, veorgias In these tests, o smatl Jdart with o neesdle
T4 aecn dn lengtn contyining gpomorphine was used. wWithin 75 ceconds, tre.
ST telt cnilled ang vecame glassy eyed, and ni. blood pressure dropped,
P8 minutes the victim was nauscated.  For an hour aéter this, he was altuall,

P ang neardy completely immobilized., Present forms of this equipment are
SJuite limited 3s to range, but research is underway to improve the design.

(U) Tranquilizing darts have been used fdr.a number of years in
sabduing wild or frightened animals until this pructice has become quite routine.
A large number of agents have been used for this purpose, none of which are
enfirely safe, since all require a rather accurate dosage based upon the weight
St the animai(’s).

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

Tay be summarized as follows:

Advanfages:

(1) The use of a dart allows selection of an individual
target - perhaps the leader of a group or a particularly
cestructive person - without injhring others around him,

(2) The user can choose from a variety of agents to fit
the specific situation.

(3) The dart can more nearly represent a nonlethal substitute
for a bullet than any other chemical delivery system.

(4) Because of its selectivity and because the identity of
the agent beiné 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.

Disédvan?ages:

»(I) Certain mechanical hazards are present with any system
which utilizes a’sharp-poinfed projectile propel led at
fairiy high veloéify. The eyes would be particularly
vulnerable to such a device as would certain of the
arteries of the hecd and neck. Pdssibly a safén device

would be one that fires a blunt rubber or gelatin

UNCLASSIFIED
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R N R A T PRI CITERN Y HERE N IV I IIPY SR
Potegses g teras i agent onoimpact,

Yoaten une gt chuse oo, the needle Lrothe dart ey
PRI N LT Caus it severe it wi thout discharging
tre nerdcal ggent. Presumac by this dan ger could Le

: ©eliminated vy ysing aeedles made of Lofter material.

A The aosage is critical with chemical agenty now in use.

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

tased upor the size of his infended victim. The unly
practical sulution tu this problem is the discovery and

use ot Jdrugs with a greater murgin of saféfy which may te
used safely on individuals of different sizes. b

(4) Tne darts now in use must depend upon their termiral 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. :

(5) Daris are not regarded by many as an "acceptabl!a" weapon.
Apparently, when a weapon or device is of recent development
and Is used initially on animals and gains acceptance in
this use, It seems to render It "unsultable" 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 5ubjeé?s.

(U) In short, systems using darts appear to show promise as nonlethal
ac20,ns especially 14 3 number of problems surrounding their use can be resoived.
ire hazards connected with their use seem less important when considered against
tne atternative of lethal weapons.

' (J) At present, tranquilizing darts are fired either by mears of
T =ativated quns or by means of tlanks of the type used for driving nails
e, ornrete floors,

- Cor Fijure 16 (pagr A=29) shows the "Cap=Chur" dart which is typicai ot

s

st bt ey, Tne "Lap=Chur Charge™ is o small explosive chir e

[ , furcing the drug into the tarjot,

UNCLASSIFIED
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Pigere 17 (page A=) diagrams several types of dgarts w0,

St onmith gng o aesson's Mercox system, This system utilizes o sariety

SoLtiles, senetrating Jdarts, and high-explosive shaped <harjes,

Smoke

(L) The use of smuke per se as 3 technigue for otscuring the visi -

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

widespread availability of agents such as CH which more effectively achieve *'.«

Jesired results,

e (U)

e (U

e (U)

e (U)

e (L)

The chief advantage of smoke over tear gas is that
upon dispersal or being blown by the wind it dc-s

not irritate bystanders, nor does it exhibit lfngering
contamination effecfs(=5);

Smoke is also generally less expensive than tear
gas(m. ‘

Most of the téar-gas munitions Incorporate a smoke
component [in order that crowd control forces can
see which areas have been treated.

Many of the devices and techniques used to
disseminate smoke are similar +o ?hoSe used for
the dissemination of tear gas('s-'7). Thésa
devices and techniques generally exhibit the

same advantayes and disadvantages (e.g., fire
hazards) whether used for disseminating smoke or
tear gas.

while In some tactical situations It might be
desirable 'to use colored smoke either as a

signa! or because of Increased Total Obscuring
Power (TOP), there Is evidence that many

cuomponents of colored smoke aro carclnogenic('a"g)

UNCLASSIFIED
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CNE OF THE LLECTROMAGNETIC SPECTRIM FOR_TNCAPACITATION

et gt e e el ot ey L I B o
. ~ . o . Yy et o1t t v ;. P (43 wer b rr 4
ot o ! s el e i e e oy sinie i
. Pee et I or eyt g er I I T PP I T

Photic Driving and Incapacitation

Y Tl sepnosed utility of visible flickering Light 35 ar incacgic et

TS ooremised upon its effect on the electromagnetinc behavior f e

~am o Teate,. 1 mag teen noted that epilentics and certain ottercise roregl
ST T roats exnibiy an atnormal alpha brain-wave signature wher _ndergcing a
2.eo. Tme matyre 0f the alphy brainwave is such that it ha : ‘rezuency of

c 1 vclos oer osecond; it increases in frequency when an o..o- o ~esting sut et
co3 mie eves; it decreases in frequency when a subject en.3---2 ~ rental
vieT v it is blocked when a subject focuses visual attertior ¢ cbject;
i % Z3n te “ariver”, i,e,, 3 light flickered near the alpha ‘-- _.ancy can

+.32 *=a 31lpny frequency to entraln or adapt to ?héf frequency':O). The
sres.mn%i~ pening suggestions for using flickering light as a sntethal
a7 = s *nat an altered alpha signature will produce altered c.art behavicr
- y lessared capacity to engajge In goal-directed behavior (e.g., 8s with ar
@z ere’z seizyre), Without going into a detalied discussion af all the
- a3z~ literatyre, the following general points can be made about the A
téeceTuaress of flickering light as an Incapacitating technique.

() Protic driving of the alpha signature is thought to be possitle ir

(
cie ettty 30 percent of the population 20). Estimates of the portion ot
s m L tavisewhich Ccar ta "significanfly"'affoc?ed by flickering iigh? range
“oom 3uo .t 1 t5 5 parcent, with most estimates at about | percen#(2|).

) "iqniticant™ reactions to flickering light tend to be predominantly

oo e 4 aigpriress, sleep®, drcwsiness, or hypnotism, These reactions are
cerTalty L ertiye and axnibit Little or no objective relevance(ZI). Among
. T, it et teigieg proguces sovere incaftacitation, e.q., grand il
, PN A N S L K LRI f‘,(')“. Fven amang those epileantics
TRt ey Adeep can be achieved by

UNCLASSIFIED
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ve e gre eeligrl, onr a e enby Wit ot LU e 1Y e g0 e -
AR . L ) . .
[ DR SR . T 1Y e tar gtee ) Mty e g0 ip oy . ‘
* corsent ot othe pepglation, the o i ity o eegerly ie gy it et e
v FAAVE AN o SR A A L SO N IEPER URPE IR ISR SRR T CNP S B oS THEPRRRT ST I BTSN S DI S PR
N L) . . ! [N FANR S BRI | w.
(L) Since the alony winve 05 diminichod Ly reat g yotigity gnd .
. . . A AR . . .
Ty ovoisLal o attention , 1t is expectable that ever with 3 sat fect irn ghoe

‘licaering !ight can induce some deqgree Ot incapacitation tyk oricrtatioe oyl
Cminisn the significance of this inrapu;’tq?iwn(?.’. Tisk performance s
wremally unimpaired under conditione of tlicker, “ne resna=cher found *r ¢
"rmere was no osignificant difference tetweer performance with and withcut flizeer
~¢ receating Jigits, adgition, or serial subtraction, and no change in tarccins
~3*e Could be associated with either an ir<rease or decrease ir flicker
‘rezwenrcy”.  Another experiment involved rifle aiming accuracy. Uncer co’tif’f':
¢ no ambient lighting and a bright fifckering=tig=* ;27  ronce wes imis'rel,
cwever, with 3 low level of 5mbienf_lighf the flickering lighf aprarently hal
o effect on oerformance(Z'). The first set of results might be attributacle tc
+~e reed for some minimal ambient (!lumination in order to use the standarc
sizh*s on a rifle.
(U) Among pilots tested for the effects of flashing lignts, the mcst
ccmmcn reactions were boredom and annoyance(ZS), Under normal stimulation, as
i~ actually piloting an airplane, it Is doubtful that boredom or this source
2¢ anncyance would be sianificant, '
(U) The reported cases where otherwise normal individuals succu~te?
*~ ¢lickering lights are quite rare and comprise an insignificant portion of *%e
cnoLubation, most cf which has been exposed 1cvman9 of the sources of flicker
wl:i’ are cometimes reported to Incapacitate individuals (e.g., flashing lig~*s,
s.rlignt shining through trees, venetian blinds, e?c.)(z'). Effects achieves
am:~q otherwise normal subjects in the laboratory might be attributable to the
tymratory setting itself. Drowsiness might occur in any setting where the-e
"L l-w arbient lighting and little or no nolse or other stimulation, <Kinesthet'cs
“t-o carcation of boly movement) might reSulf from eye movement and “driftirg"
Lt nrtin attariegge,  This same eye behavior might produce a mild motion
s, e, the "nausea” reported in the literature. The ranae of conditioes
o ?:/ifq elicited desired reactions in the laberatory (e.a., nomrer

Cor s s racenal redora . of dights) is so wide that it woulg b siddis e
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Cverty fres gt St qees tiree v geer, 4

Visual Impairment

invorlves

tmpairmont o

lasting physic gl darmgyce,

() Moa* of the wark o0 the use of the visible spectrum to irgair

T30t mas Jdealt witn

Loen rarorted:

the effoects

af Jazzte,

The ftollowing conclusinrs haye

(1) Tme closer 3n obiect is to a source of 3lare, the more

the glare interferes with tne visibility of that

otiect

(24)

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

fovea® will have its full dazzle effect only if its

anqular radius exceeds about 3 degrees. Smal'er

flashes yield orogre551vely reduced disabling
(24)

effects

(3) In general,

the adap?gfion 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

affected by moderate glare will occur independent

(24)

of that part affected by extreme glare = .

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

razid, but the fovea tends to recover much more rapidly

than does the peripheral

(24)

retina .

(5) Thore is a tendercy tuward linearity when recovery time

is plotted aqainst flash intensity, at least over certain

rarnns
.

LA L0

LN

7%

intensity

(21,25)

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

y Piqnly siqniticant difforence in the reccvery

I P W HB TR

(24)

i e,y g o geld

st e

.
?

Tarey -

3

G peripgheral aouity
(23

. . P 4
cf s boaminynce angd Juration .

trao rntingy aftarging g gte vision,
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(¢) Light sources with a high level of infrared can produre *erpe raey
ttare Dlindress, However, the same luminance and cxposure time without tre
infrared component will yield the sarme glare effect, and infrared in cuffioiirt

1.antity can cause irreversibtle damage to the eye., Higher intensities - f

visitole lignht can cause irreversible damage to the eye, It is belicves trat t.

ressltant lesions are caused by the absorption of the.visible light by t-e
cigmented portion of the retina and the conseQuenf degrading of the visitle
light into infrared or heaf( 4)

(U) The lenses of younger people transmit more infrared, making trer
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 occur
m~cst often from looking at the sun, as in a solar eclipse(24).

(U) One source of such retinal burns which is of interest to the
_military has been the nuclear fireball, |f was concluded that in the worst
circumsfancés, when the light from the fireball was focused directly on the
" fovea, it might still be possible for tasks to be performed by relying on
off-cen?er VlSIOn(24).

(U) A long-term effect associated with frequenf exposure to light
rear or at sufficient intensitv to cause retinal burns Is the deve{opmenf 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
tc 40 years. Unconfrollable factors, such as general physiology, race origin,
cr dietary deticlencies mhgh? affect susceptibility to Infrared cafarac?s(ZA‘.

(U) Infrared would probably be of limited utility in a tactical
confrontation due to the possibilitly of an affected individual relying on
stf-centar vision, |f the crlferla‘of tempbrorlness and reverslbllffy of
et4ests are sdhered to, the value of Infrared for this type of application is

vimter diminichad,

Ytraviolet

(.Y atlla yltraviolet rays can cause prodlems with the humin eve, they

iy tyg are b Limited sigrificance for purposes of Incopacitation, oth

oo oyt esrter gltraviolet rays are absorbed by the corned and coniunctin
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A Ty T e Gitrgciodet rgdiati o poenetrating Yo the giaer,un Tume 0 9t s e
oLty ot e agiation Joees not penetr gte e Jens b gy Ligeidio gnt
(24, 0¢)
. . . [ .
worran, 0f tees net normally pose trhe problem of retingl legiong ’ .

Y bxposare to ultraviotet radiation can reuult in the onset seger !
s2 iater 0f canjunctivitis 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,
semocrmonil, and watering of the eyes. There is normally a delayed onset ar
. - (24,27)
e swery 05 usually complete - .
() Due to the prolonged onset of symptoms, ultraviolet radiation
w sl 2 e o

>¢ little significance in determining the outcome of a tactical

Tonerantation,

Laser Radiation

(U) Laser radiation has been suggested as a source of flash blindness
- Zmoricretinal 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 directly at
*n2 eve(ZS). This diminishes its practicality in a confrontation situation., The

sr23%*est danger to the eye, i.e., chorioretinal burns, appears to occur from
~alatively prolonged exposure to the laser beam(zd).

(U) It has been suggested that a stacked bilinking system of lasers
~i3~t be used to produce flash blindness of several seconds' dura?lon(za). Flash
;!iwdness.frbm laser radiation can be prevented by shielding the eyes with
3~y oralue material. 1In addition, atmospheric dust, haze, or fog would reduce
‘ma etéfectiveness of a laser(zd).

(U) The efficiency of optically pumped lasers is only 2 to 3 percent,
me3~ing that energy requirements are Inordinately great, Conventional light
<,.r.es, such as the carbon arc lamp, should be approximately 100 times more

atéicient than the laser for the production of flash btlndness(24).

- Hirrowaves

;) Tre possible use of microwaves to Incapacitate individuals, as has
) Gt Lnentet im crrection with persornel barriers, appears to be infeasible,
¢ mordernglity is desired,  The action of microwaves is such as to

R e LA RNl 5t tha bqrjv.
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Y ahe impairment of eye functions in o matter of g e, oty ey ‘
atves {oxeralifiod by the production of cataracts) wrald recoire crer oy
GLets 0t M enouah intaasity to kill o an individual before thne doc i sben vy

(29

e oves could de achieved T,

(1) Heating of the testes by microwdve raZiation hao bLeen sugqgente !l
cwever, the lethality riskh with microwsves is much greater than if infrared
«ﬂ’evuaﬁd to produce the same effecf(ZS).

(L) Surface skin burns using micrbwgves would not form scon endu;ﬂ 1o
Te 0t tiyotical advantage. Expected nonthermal incapacitating effects of microwssec
a>uld not occur pefore lefna| body heating took plate. Even if desired effects
~ore 3chievable without a lethal increase in body temperature, microwaves wiul<?
accarentiy te ineffective against a person who is wearing heavy clothing cr w2
s tenind an objecf(ZS).

SOUND AS AN INCAPACITANT

(U) There have been numerous 5uggesfiohs,‘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 imoressions
+> tre contrary, this application of sound is less than an accomplished science.

(L) An immediate possibility for using sound to control crowds is the
.se cf loud noises t2 scare people or to interfere with communications. The
Teleshot 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 high-intensity sound, éuch as Is produced by sirens, to interfere with
czme_nications In the crowd has the disadvantage that control forces might
3130 nave difficulty In communicating and that hearing lcss might occur.

(U) One device which was recently patented is reputed to generate
s2und "so offensive and repugnant that hearers leave the scene, but no permanent

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

f15) **ost of the suqnestions for using sound to control human behavior
f00 t o lye ore e more 6* such problems as operator protection, increased

st ratity of snound and selectivity of target, the problem ot undesired
cEE e e q,, hreaking windnws along a city streat), and the differentin

< s 6 iediyiduals to the same frequencies and intensities.
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ol iowstreguenoy s ocand, and ainfoasoandy aleear by togse Y gree gt
Seoe o conteo b iag hman Do avior e adse hiuman organs oxsingt |fm-b
L. resotgnce Jhargcteristic s, It iy reportey thgt Tthee Claest Arcd gl D
AT resogte at atout 3 ors, the head o atout 20 cps, the arm and Lol ser
st oarcLt U ons, and the spine ot gbout D oops. Lubjents exposed to Suoh s’-n;fa::
carcrt 3 oageter ot discomtoerts,  “Yany exhibit physiclogical responses sunh as
~lrer of lower D00 pressure, increased heart teat, lasting interference witr
mormere secretion, and decreased visual acuity., Af'a pressure of 159 44 small
a3vimals exhibit occasionally fatal damage to the gaﬁglion cel!s(BO).
. (U) While there has teen discussion of the use of low-erQuency sz und
tr Jause memters of crowds to lose control cf their sphincter muscles, it
accears that little work has been done to implement these Sugqes?ions(z').
(U) The greatest danger of the use of sound to contrpl humans appears
*> ne nearing loss. At Q0 to 120 db temporary and possibly pérmanenf hearing -
12ss docurs. - ‘ost subjects experience pain at about 140 db, and at about €5 ¢b
*~e eardrum is torn, In the range of approximately 120 to 140 db effects such
3s irritability, inefficiency, Tiredness.'sferilify, headaches, insomnia, increzces
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 ls stimulated (e.5.,
ﬂa,éea, tendencies to vomit, difficulty of orientation), there is decreased
attention to correct work procedure, and efficiency 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 thelr thermal effec?s(SO).

BARRIERS AND MECHANICAL DETERRENTS

“(U) This tinal general category of nonlethal weapons is described in
¢;n-+iznal terms. 't includes barriers in the usual seise as well as devices

"

~mizt inflict physical discomfort through direct mechanical or electrical

ac® s
AR

. (+.) tarriars and mochanical deterrents have long been used as 3 means
s teo it ieg ety and unruly individuals, Recause of this long history of use
ceceuert faribiarity, thase devices can often be employed in situations
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'"e>,~u St more sophisticated means, such as anemig@l weaens , woult Le
ertarle to the sene-al public. White the togic of this artitudge miqnt ve
A Jrqvﬁonr, the attitude itself must be considered in the process o f
Tt the precise type of nonlethal weapon system to be ysed,  Thus gn
?J.Ji mav well pbe forced to choose something less than the ideal system in

;x.fﬁ of scmething more "acceptable', ‘

(L) In addition to the fact that these are familiar devices for the
smreal o of violence, another advantage stems from the very simplicity of man§
r otmem, Even though a parficﬁlar device may be rafher severe in effeéf, it is
liaely to be more nearly acceptable if its mechénism and effect are immediately
e. Zent and wéll understood. Accordingly, while a device such as a billy clut
-3 te capable of inflicting more serious injury, it is likely to occasion less
2.7Cry than the use of chemical agents of the CS-CN type. A great variety »f
2vices whese effect is largely mechanical are available, allowing the user 3
canze of choice in fitting the weapon to the situation. * v

(U) It is difficult to generalize about the disadvantages of barriers
3~3 restraining devices as manywa the disadvantages are peculiar to individual
svs*ems. However, several factors should be borne in mind when one considers
*-~eir yse. A number of the barrier systems (e.g., barbed wire, barbed tape,
inflatable barriers) are costly. Some are quite cumbersome, requiring heavy
excenditures of machine or manpower for thelr emplacement. In addition, most
s¢ trem have ro built-in decay mechanism, so a costly cleanup operation is
rezuired after the emergency slituation has passed. |f this cleanup is not
s:zorplisted promptly, persons not Involved in the conflict are caused
inconvenience, It is, perhaps, this lack of flexibility which is the most
serisus disadvantage of the barrier systems.

(U) The characteristics worthy of mention of the other items included

ir this section will be discussed individually,

(U) In summary, whllé many of the devices described In this section
~"~w« less potential for flexi?illfy of use than a number of the chemical weapons’
‘rou%e and yrder deVeiopmenf,'fhey are well known by the public and are currently
Tmorrr zotize ang military arsenals. For this reason, they afé likely to remain

e br g g time,
. !

£y Tren: davices serve, in neneral, to mechanically prevent rioters

‘-~ i mziionirg treir purposes and may have the effect of discouraging alt
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T ey mativated individaslse Many of thece weeanong togve the

Gooow tive apptication = they can be o agimet tward ingivituals,

Conventional Barriers

(.Y Shysical barriers are barriers in the usual sense, intended to
amtes]oor limit the movement of 4 crowd. The barriers most USefQI in crow?-
corrtral situations must be easily fransporfed,<readily emplaced, effective,
res3i3Tant to damage or Jdisplacement, and convenient to remove when desired., Of
Sourse, they must be as inexpensive as possible, Three types of physical barriers
w11 be considerad here: (1) barbed wire, concertina wire, and barbed tacz,

(JY inflatatle barriers, and (3) nets.

(U) Several examples of tarbed wire and its variants have undergone

resting by tha U, S. Army in recent years on the basis of both barrier effectiveness

anz: cost. " Amcng those items which have been tested are:

(1) Standard barbed wire consisting of two-strand No. 12
wire with four-point barbs spaced 4 inches apart
(Figure I9A, page A-32).

(2) German barbed tape which has four—poinf‘bafbs'spaced
at |I-inch linear intervals (Flg&re 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 barbedf?ape concertina consisting of a strip of

" barbed fépe crimped around a core wire; rolls of this
material open to form cyllnders‘do feet long and
33 inches in helght (Figure 190).

(5) Rapidly Emplaced Antipersonnel Obsfa;IeV(REAPO), which
is formed from steel tape with |-7/8-inch barbs located
on 4-inch centers (Figure 20A, page A-33),

(£) The feneral Purpose, Barbed-Tape Obstacle (GPBTO)
anich in fatiricated from 5/8-inch tape wifhvbarbs
inated every 4 inches on center; this material

I T Y

; form g double helix with the outside coil
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reverse wound and 180 degrees out of phase with
tne outer cuil (Figure 208).
(1Y Neither the RLAPO nor the GPHTO hgve proven to be wurthy of foretir

Srinat tnis time,  The REAPO nas been judged poor from the stanspoint .f

Cadility and ruggedness, and in any case would be too expensive for rest
sotications.  The GPBTO has similar deficiencies and, in addition, doec not
~eet command-control and booby-trap requirenenfs(BB).

(W) Inflatatle barriers have been investigated, and a numbe: »f
~angfacturers 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
croblem, Deploymenf and removal_would be very quick., The barrier is complefely
~3ssive, with no risk of such injuries as might be' inflicted by barbed wire,
“me infla*able barrier's prime disadvanfage-is ifs.probable high cost relative
tc other devices. In any case, such barriers are not currently available otf-
?“e-éﬁelf. _
(U) Firally, various nets can be used to constrain a crowd or riot. f . . .i

Tr2y have the advantage of being "see-through" and easily transported. Erection

-

could be quick if supporting structures were available; otherwise, anchoring the

s

ne* 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". ‘
Zaltrops are four-pronged objects made of sharpened wire constructed so that one
- rcwint is always vertical. Such devices can pierce shoes and Inflict serious
‘- .ry (Figure 21, page 33). |
{(1}) Caltrops show some promise from the sfandpoiﬁfs of cost. and
srrttigzcess,  They have the advantage of being very rapidiy emplaced. Somé
et v e into producing caltrops held together by a degradable material

vt w3 ssentually render them ineffective.
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Spemouy gl toosy tiave proven to le taardy otteeinn e, e
N Corrodr g 3 e gcerment ) there appear to b Jurr Lensfo G rae Peraze gt
e Lme L the part ot osoeryiee g sontesly bussiUly uurmer peer Loy ban

e vt g Msuitatle" wespon == that is, that thee wettelts are o putentoan .,

e, dertainly g Ccaltrops Larrier would have o cruel appeararee < g0 s

) A very interesting type ot impedirent is that created Ly the.
J13uaid polymers (sometimes calied "ihsfqnf banara peel™). Thnese re:.oe

e e Ty,

Totien to the point that walking or running on a surface coated with trem is

~s2o very Jitticult, Wwhile this material presents some Jifticult cleanup

2oovication would not be psychologically counterproductive

cronlers, it is a very humane way to frustrate a crowd and therefore its

(34)

(L) Simitar to "insiant banana peel" in that it lowers the ccefticiert

s+ friction making walking difficult, Teflon confetti may well have applizaticn

i~ ~aming any kind of purposeful movement difficult for the mob. This materia!

-

2
i3 ve particularly effective when spread two or more layers thick, since

et d

*re ~aterial would te sliding on itself. Obviously it would find a more

A

:2¢ul agplication on a paved street than or bare soil or grass. The material

is ratrer expens.ve at this time because of Its difficult working properties,

-

-

3

é

”~.

v

.t undcubtedly the price would drop as the substance becomes more wide!y
(34) )

N
el .

(U) various foam machines, adaptations of the type used ir firefigrtinrg,
i ~3ve applications in controlling crowds. It Is reported that individuals
i~3ing t emselves in the midst of the substance become disoriented and lose

~tivation, Suffocation is not supposed to be a problem since the bubbles burs?
i~ t=e nnse and mouth when inhaled. A talrly sizeable barrier may be formed

(14)

tveoatively Quickly . The composition and generation of the foam determines

*, iumevity and hence the degree of difficulty in cleanup. Foam could easily

“u ured in combination with instant banana peel, but the aiready gitticult cleansp

-y

1%

fo~ wiuld then be compoundod, Foam shares some of the psychological advartages

e

< 44urnt Ly instant banana peel, but would probably not be acceptadbte to quite

T e enran, Being engulfed In foam would very likely be 8 frightening

PRI £
CLp "M niter wed” is o3 tyre of athesive which can ba sprayed out ot
. ¢ ey i bdgrent, nA"-‘I!,h flst Y"!-)-.,;h ther g1 Ut ey

L T T, ot they -n?.;v,h.v Thiy matorial woegld apoear to
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DT TR FETER G B Ji st e d pbtie Lie tors whiirh t93 ¢ ;;' 2 i{‘ Lkzerr

et e Lram prendles of pr Juee, The victim gpparently Ly? Lottt feneet

LR N R ATV L‘;”Jt‘r- anJ ‘.r3:‘:od. The item is in frve fofﬂ ot o

te st otrLtes0ignt s thgt ane of the loups is always upright. (orcaivatiy
Lot levi e wmen s oattered in tront of an onrushing group of perscns it

soraw to imcele their progress,

Mechanical Deterrents

(v) in this catejory are grouped those weapons which have a direst
Te et 3l eftect and car be selectively employed against individuals an< 3rowcs.
ATt ttese are conventiorally poyered firearms which tire nonletnal projectites
5..% as rudter bullets, wood pellets, or special shotgun peliets. The latter
ie. . les ~a.e one thing in common: they incapacitate by Impact. The victim is
@ *rer i~ _ured cr subjected to ennugh pain to deter him from aggressive acticn,
¢ Crurse, some Jangar of serious injury is always present when these methods
<t i-.mzazitaticn ere applied. The danger can be lessened, but not eliminated
ty (37efyl 8nd thorough training in their use. ’
(j”utf wocden pellets |ike those of the "Multiple Baton Shell™ are
¢ el trom 3 un with 8 I=1/2-inch-dlameter barrel. The pellets aro said to
T ster 3Gt the same amount of punishment as a billy club(36). Rudber
i+ . C* ies are tired in the same manner ang produce about the same effect.
‘racu i r o arn@erent ditfaerence in Intorior and exterior ballistics dDetween
so,e.tiies made cf rubter and those made of wood., While there would be
tHlernrong in tarmingl pe!lis?lcs due to differences In mechanical properties ot

e tal matarigls, it is duubtful that there would be signitficant dittere~ces

T T e ieat n heme (L mpyny R3S Pocontiy devalored 3 row l:-;)u;e

e ' . . v e Lt ", R
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o e e L0 T O yardse Tne shelb has been designed to produie o boulore o
, . . ) (]
e mulSte tlhasn giving it see value 9% 4 psychological wespon .

v, ane
\Lf);,n =enedt Th gs glhsy been carried out on weaplns which project

b ‘41 . . .
(*o ?). and similar item.. Tre

amoter el tas, ratter or putty=like bullets
cateratoroingicates that, at present, none of these hav: 3 safety fac?uf
*3voratle enough tor widespread use.. Nevertheless, rubver tullets have teern
reor*ed in use during recent riots in Northern lreland. So tar .as is knoun;

~> le*tailed report has been published regarding their eftectiveness.

(U) Water cannons and high-pressure fire hoses have been used against
cromis with varying success. Variations in weather conditions and crowd desire
v3s*ly and obviously afftect results., The initial cost can be low since fire-
tis~ting equipment can be borrowed for riot-contro! purposes. Specially
lesizned and built vehicles, on the other hand, would be relatively expensive.

(U) Electric prods, or electritied batons have been used quite
s.c.esstully in the past for dispersing crouds(34). They are not as effective
wme1 the crowd has on dry, heavy clothing. Increase of voltage to overcome this
¢isadvantage cou'd make the device potentially harmful (heaff 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 significant tralning to fully realize their
etfectiveness, Quarter statffs, flo? batons, nightsticks, billy clubs, saps, '
ard tlails atl depend on skillful use to be etfective and nonlethal or non-
per~arently injurious., The cost of the training required can offset the
irexpensive purchase price. |t does not appear practical to construct a club
ur prod which cannot produce permanent injury. Indeed, some command-type weapors
are zZesijned to be tatal and are not useful in less than critical situations.
1+is gereral type of weapon has been used for centuries and Is in some places
nighly retined today. Many examples of these weapons are used in oriental
martial arts.,

(u) Further developmont has taken place, however. In 1964, the

) eeuegrih Aralysis Corporation, under contract to the Advanced Research Projects

i Firoy, “esigred A billy clud based on 3 Japarese woapon of similar design, The
l e te e el b, g iz which could be conceasled on a person, Externding
Co. TS L e rapidly, the device als0 foatured an extensidle self-iocking
(41)
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MISCELLANEOUS
(e liegs have been used very successtully to control crowts where tre
Tuts and their handiers have been well trained., A few dugs with crilfed
vrlier s Jat ettect control ot g crowd which iu uut of propor tion to treeir reeal
[ !
:‘roﬁ;Y"‘”~‘, Indiscriminant, immoderate, and well-publicized use ot augs *ac,
Towelor, put them in g bad psychological light, .

(U) A turther disadvantage of dogs is that the dog and handler must
te treated as an integral upiT.which tends to limit their usefulness. Then t..,
*te J0g reguires contjnual care and training.

(U) Men on horseback have long been used successfully to control

Jrowis and even riots. Horses do requirg substantial and continuous outlay for
~ainterance., Wwhen and how to employ horse-mounted men would depend scmewhat
on tre legree of disorder, since a crowd could maim or otherwise disable a
morse of sufficiently mofiyafed(ld). :

(V) The Research Anatysis Corporation investigated the possibility
2t levetoping a liquid cold weapon. While it was determined that a small
»2303n of this type could be produced using cold brine as an agent, it was judged
REVAGE fo' cé practical since a small weapon would not have the required capacity(AS),

(U) The marking of people for later apprehension Is another technique
.hfcﬁ ~as been tried In some situations. In a hostile crowd, b?fempfs to arrest
i~2ivicuals may provoke ?hé crowd to more vloleﬁf'ac?lons. Very often the
czlize will not be physically able to make an arrest anyway. |t may be
cissible to.-meet such situations by marking Individuals or vehicles with some
ssitacle material for later apprehension. The specific maferlbls proposed
rzrze trom visible dyes, to Invisible markings (senslflve to ultraviolet light
tir examgle), to odor-identitying markings (sensed by dogs or gas chromatographs).
ir Jtograpny may facilitate lgentlfication but ilghf conditions and identitying
teatures |imit the usefulness of photographs. Paint guns, such as ﬁel-Spof 707,
3rq asailatle but have not received extensive use to our knowledge(‘d?. Marking
=:*" 3 vis:Ule or colored dye seems to act as a deterrent for some individuals

a' . wilil immediately leave the crowd to avoid being sprayed.
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Agent Symbol or Chemical
_ Identification and/or Time to O
tacaracitatine Effect Number _ Common Name Status Hf Suropt
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
immed{:
BBC Rromobenzyl cyanide Standard Immediat
EA3547 )
126312 y
EA3365
EA2542
EA1778
EALY22 _
Capsaicin
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WETARIRG

(a)

AGENTS () .

Vine to Unset

T
srmptoms

Duration of Symptoms

immediate

Irmediate to
10 sec,
depending
on concen-
tration

Irmediate

Almost
immediate

Immediate

About 3 min in clean
air

About 10 to 15 min
in clean air

1 to 5 min; inca-

~pacitation
symptoms persist
for 1 to 2 hr

About 60 min

Variable, minutes
to hours

Summary of Characteristics and Remarks

Produces lachrimation and general severe
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 instruction; .
it is a relatively mild deterrent to
motivsated 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 is 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
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B EEEEemm— Ayvent Svmbol or Clhiemical T
ldentitfcation and/or R

o acditatdng Nrtect iumber Cormon Name Status ot
cating . DM Diphenylamine Standard I o

chlorarsine (Adamsite)

DC ‘ . Diphenyl cyanoarsine Standard Irmec
CN-DM Standard  Imme
228926 o N-propylnor-
apomorphine
Cutaneous pain X Phosgene oxime Research Imre
. ey
‘ b]
sk
Hiatamine ' Potential, Irre
Eledotsin no current T
Brad; kinin status Inmme
‘Tcmpotlry blindnenn  EA1972 (DC) Dimethyl diglycolate Reseurch Tremw
30:071 N-henzovipropyl Rescarch
4~ piperidyl '
phenylcyclopenrtyl
glycolate
hydrochloride
Talace ot e Dichlorcmethyl cther Research : S

ot s at

g oY) _,%
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Tre

T St S

Surmary of Chiaractericticc a- ! o-ar.

Irme ilate

Immgdlete

Imedf{ate on
eyes; 1 to
5 nin on
skin

I-mediate

Immediate
Immediate

Immediate

Mt fonsof Svmptoms

15 min to several

hours

30 to 60 min

15 min to 2 hr‘

Variable
1 to e few
wveeks

Undetermined
I

2 to ) days

= Not lknown for man -

el terninet

V

i

Jndete mi'nod

This agent affects both the re«<pira*-r.
tract and the vomiting center; o« pnro-y
include extreme discomfort, nau-ea,.
severe coughing and sneezing, lachrizat{in,
severe headache, pain and tightness of
chest, continued vomiting,; large doses
cause diarrhea which may persist for
long periods

Effects very similar to those of M with
8 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
snd 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 incaspacitating pain and svelling
_under skin similar to wasp sting

Blurred vision, eye fogging, t..porary
partisl blindness resulting from
corneal opacity; the effects eppear to
be completely reversidble ‘

Clinical trials are required with this
material

This effect produces symptoms of unsteady
gait, dizziness
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TABLE 1. L ETIA I ENITE

Agent Svmbol or
1dentification

Chemical
and/or

“leep

icfrarieg Yivoct Number Common_Name Statns et
Gootionable odora Skatole N
Mcercaptans
Pelargonyl
morphalide J
Faralveds BZ/119902 No names yet assigned to Research
these compounds
119902/EA3443 Research
EA 3382 Research
EA3382/220548 Research
Anecthecis EA2148A Sernyl Research 2 to
302089 Triazaspirodecane Research
“rttactatic hypotension EA223] 34, 2-dimethyl- Research Varia
' heptyl to
tetrshydrocannabdbinol

(O-acetyl dertivative)
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~esvarch

fecearc

s At

i to Onset

Ve S e e
IR RS -1(\“'-\

e e e e

Durat fon of Sympt oms

Surmary of Characteristics and Kewarke

- Not

- Not
- Not
- Not

- Net

2 to 10 min

known tor

known for
known for
known for

known for

6 to 8

- Not known for

‘Variable, 15

to 60 win

man -

man -
man =
man -

man -

6 to 24 hr

Some odors are particularly objectionatle

to certain people; it appears that there

1s 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
cf the central nervous system, 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 {s
still awaited to support the use of any
as an agent

Symptoms induced include ataxia, spatial

distortfons, nausea, vomiting, and
analgesis, leading to anesthesias; low
doses produce psychotropic effects while
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

_Lowered blood pressure sufficient for

casualty to remain avare of circumstences
vhen prone, any attempt to rise produces
izmediate collapse; additionel effects
produced include hallucinations,

euphoria ataxia and sluggishness
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A-7 and A-Y
T Agent Symbol or . Chemical = —
Identification and/or Tire to
Looidcitating Effect Number Common_Sense Status of &~
S Mental effects EA1729 D-lysergic acid Research 15 min

diethylamide (LSD)

Prostration BZ 3-quinuclidinyl Standard 1/2 to
benzilate

EA3834 4-methyl-4-piperidyl Research
Di-isopropyl phenyl
glycolate ‘

EA3695 ) N-methyl-4-piperidy! Research
cyclopropyl phenyl
glycolate

302196 1-methyl-4-piperidyl Research
cyclopenyl -1-
propionyl glycolate

226101 1-2-tropanyl-l-cyclo. Research
pentyl-2-thienyl
glycolate

302668 . 4=(1-methyl-1,2,3,6-
‘ tetrashydropyridine)
methyl o -isopropyl-

a ~phenylglycolate

CS4640 - Etonitazine : Research 20 nec

EA1580-A Nemethyl-4-piperidyl Research 1 to 2
‘eyclo dbutyl phenyl
glycolate hydro-
chloride

EA1580-B (Free base)
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Summary of Characteristics and Re~ark«

sarch

“arch

carch

cardt,

[

R 4! 10 to 12 hr |

12 to 2 hr

- Not known for man -

I
- Not known for man -

Not known for man -

Not known for man -

Not known for man -

20 sec . 4 hr ‘
1 to 2 Phr

7 12.to 18 hr

e lwit knowr, for man -

Durat.ion of 'Symptoms

2 to & hr, possibly
up to 5 to 6 days
according to dose

The effects of LSD {nclude {llusions,

mental confusion, faulty sense of time,

euphoria, hallucinations and depression

accompanied by the physiological effects
of stimulation of the central nervous

system, sweating, tremors, hypertension,

atsxia and prostration

All these compounds produce anticholinergic

@

effects similar to those of BZ; central
and peripheral effects fnclude confuaion,

hallucination, rapid hesrt action,
lachrimat ion, headache, extreme

drowsiness, tremors, limb weakness and
prostration; time to onset of symptoms
varies with the several sgents between

almost {mmediate and several hours;

similarly, duration of these symptoms

ranges from minutes to several hours

and possibly days; clinical trials are

required with llllthesc materials

Mot yet regarded as safe for primates;
wvork {s deing done to find related

compounds with more acceptable safety

margin

Avaiting further tests on man

Asaiting further tests on man
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A-9 and A-10 TABLE 1. (Continues)

T Agent Symbol or Chemical . B
Identification ’ and/or Time to
aracitating Effect Number Common_Name Status of Sv»
EA3443 4-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.
(») Mvdriasis is a long-continued or excessive dilation of the pupil of the eye.
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Time to Onset

of Svwmstoms Duration of Svymptoms Surmary of Characteristics and Remarkec
5 to 8 hr 48 to 100 hr‘(b) Similar effects to BZ, but more toxic; no

(pe..x effect) (mydriasis)

- Not known for man -

undesirable side effects

sve.

LU/) (CONFEDENTIAT)
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FIGURE 1. MILITARY M7A3 GRENADE (U)

Description: The ARC-“7A2 and M7A3 CS riot hand grerade is a cylindrical metal
zontairer filted with pyrotechnic CS mixture and fitted with an M201A1 Arens-e
¢.72¢ which is screwed into a fuze adapter in the top of the aqrenade. Three
e~igsion holes are.located in the trp of the grenade. The emission holes are
-cwaored with adresive tape to protect the filling from moisture. The M7A2
1iétore from the M7A3 cnly in the way in which the till is manufac*ured. Tre
UIA2 ic filled with 8 oyrotechnic mix and powdered CS aaent in qelatin cap-
sules, The M7A2 ic filled with a pyrotechnic mix and pelletized CS aqent,

Characteristics:

Total Jeight . . . . . 16 oz Fuze Time . . . . . 0.7 to 2.V sec

Filler Weight . . . . 9.5 02 Burning Time . . . 15 to 35 sec
~Height . . . ... .. 5-3/4'in. Range . . . . . . . 35m (hand tossed)

Diameter . ... . . . . 2-1/4 in, , . 145 m (rifle fired)

Container Body Manufacturer . . . Military

Material . . . . . . Steel

oo Tyt e earberan. oy Loy s B

UNCLASSIFIED
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fUZE

THREAQED METAL INSERT [0 00 0 0 00

AGENT/FUEL /5227

MIXTURF
(PELLET)

PULL RING

LEVER

‘ RUBBERBODY'
FIGURE 2. NORTHPC® RUBBER BALL GRENADE (v)

'EMISSION
VENT AND CAP

(U)» Description: This device, ‘available tc law enforcement agencies, contains
A) srams of CS and 40 grams of nyrotechnic agent, Four emission holes
3~a locayted in the body cf the grenacde. During discharge the grenade roves

raciq.y alonq the ground, propelled by the escaping agent,

oxntosicon or fraamertation of the grenade body.

(1} Characteristics:

Total Weight . . . . . 0.46 1b : Fuze Time ., ., .
Filler Weight . . . . 100 g Burning Time .
Height . . . . . . . . 4-3/4 in, Range . . . . .
Diameter . . . . . . . 3-1/4 in, Manufacturer
Container Body
“eterial o0 L L . . Pubber
Crair g it from fetareace [ T))

UNCLASSIFIED

There is no

2.5 sec
10 sec
Hand tossed

Northrop
Carolina, Inc.
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A-138

AGENT EMISSION .
HOLE AND Sk AL INSTANTANEOUS SIPARATING

. CHARGE
huze COMPRE SSED

AGENT MIXTURE

PRIMER
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& " LAYER OF
YZA| stanten mateninL

I
. ARMING | ke

PIN
AN
PuLL \ o~ e’
T ——
STRIKER AGENT EMISSION
LEVER MOLE ANDO SEAL

FIGURE 3. FEDERAL TRIPLE CHASER GRENADE (U)

(U) Description: Avallable to civil law enforcement agencies, this grenade
separates Into three parts which bounce along the ground, functioning
like three separata grenades. Agent Is discharged from the emission
holes in each section, There Is no further explosion or fragmentation
of the three sections once Initial separation has taken place(3).

(U) Characteristics:

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

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

- 265 g (CS) :

Hefight . . . . . . . . 6-1/4 in. * Range . . . . . . . Hand tossed
(with fuze)

Diameter . . . . . . . 2-5/8 1in. Manufacturer . . . Federal
(at base) : _ Laboratories,

Container Body Inc.

Material . . . . . . “Aluminum

(Lrawing and datay from Reference 3.)

 UNCLASSIFIED



+

UNCLASSIFIED

<

FIGURE 4. MILITARY XM47E1 GRENADE' (U)

(U) Description: Tme X“27€1 is Intended to replace fthe M7 series grenacde now
"~ L5a,  Tma L5 pyrotechnic mixture will effectively blanket an area of at
ter ¢ 127 s3u3re meters to a height of at least 2 meters. The range and the
T.aai”? 3res atfected by the ajent will vary somewhat with the velocity arg
“eitmass of the wind,  The XM227L1 fuze contains two safety features: the
ety sin gnd tre sa‘ety Jatch,  The safe*y‘pin is - located through the
citeety Latem 3ra the XM227EL fuze bocdy. The Saféfv latch, a comcrnernt of
‘re gafery leyer, is engaged with & lock pin located 'hrough the X''227€EI

é

IS

-
PRACEERL AN

J; Crarazterictics:

Tntal deiqht . ., . . 350 to 400 g Tuze Time . . . . .2 % 7 sec
Filler Woinhe ., . . 200 q Burning Time . . .
.. . . . . . . Spherical Ranqe . . . . . . . Hand tossed (approx.
Crer oL 3-1/2 in. s 35 to 45 m)
Ry ' Mangfacturor .. Military
A N G 10 4 )

LA

UNCLASSIFIED
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AHKMING
SLEEVE
PULL RING
RETAINER
PIN
o FIRING SPRING
AGENT PLASTIC BUDY
SLIDER ASSEMBLY
WITH PRIMER, DELAY
ELEMENT AND DETONATOR
PLASTIC
Q @ FILLER PLUG
m
FIRING PIN

FIGURE 5. MILITARY M25A2 CS1 GRENADE (u)

(U) "Description: This grenade is a special-purpose, bursting-type used to
control riots, mobs, and other disturbances. It is designed to minimize
casualties from flying fragments by utilization of a frangible plastic
body.

(U) 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 aminn =icnve «hich cortrols the
fuze action, After the safety pin is withdrew:, releazo 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.

L (U) Characteristics: . .
Total Weight . . . . . 8 oz Fuze Time . . . . . 1.4 to 3 sec

. Filler Weight . . . . 2 oz 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

(Grawing from Pﬁfeﬁ\cecﬁldaAfASrg i??o‘tBS and 8.).
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PRINE R »
, GENT :
DLLAY AGEN LEAD TUBL DETONATOR
LEAD TUBE
V4
~ SPRING
| — D
HINGE PIN J
- _ )
GROOVE TO FACILITATE
RUPTURE OF CONTAINER
ARMING PIN LEVER
PULL RING

FIGURE 6. FEDERAL BLAST DISPERSION GRENADE (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
its side and releases a cloud of agent. Discharge is instantaneous. The
metal body remains in one piece, with only. the fuze and top plate being
thrown clear during the functioning of the grenade.

(U) Characteristics:

Total Weight .'... . . 15-1/2 oz (CN) Fuze Time . . . . . 2 sec
15 oz (CS)
Filler Weight . . . . 220 g (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 e e e e Aluminum

_(Orawing and data from Reference 3.)
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FIGURE 7. MILITARY DISPERSER, RIOT CONTROL AGENT, PORTABLE, M3 (U)

(U) Description: The M3 disperser is designed to disseminate micropulverizec
riot-control agents. It consists of an M9 disperser gun connected by an
2 hose to a modified M2AiI Portable Flamethrower Fuel 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.

(U) 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)
Lqent Capacity . . . 8 1b of CSI Manufacturer . . . Military

(4 1b in each task)

caairn frem Potoronen 3 from Refereonces 3 oand 8D

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

Loy m3sd i Ntecantralaanpne

. H ian . -, e L .
sscription: I : - - )
, . . Cee e e .4 FE ".'.",";.'L‘f _"f‘f-\‘\"‘.‘."\‘l At g
o - R N A TR R P N
- Sty moUE,
s . S . R B N O T
4 vy et “,‘V*:“\v’ RROEATA T
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ettty egete ooy tatbubar froame, It i,

cabier deemo ol gtedy b e Geaey Bhe Y ger ey Sheet g e e e

vidded o seouring the disperser in thee st tr

CE= e s b e pr
eonert ey A P =t i hgrge hoee by furnished for oot e
Arent o agtaidoe the helic o pter oo vehictes A flexible nozzte (far

mountingy gougoan Y9 deritant agent dicpercer qgun (e i e
mogntind) are provided; either can be attached to the 10=feot IR NSTESY
nose.  lhe M odisperser may be mounted.in the cargo compartrent of fthe
Arewy helicorters H=19 or larjer. The major advantage of this means rf
Jissemination is the large area coverage achieved and the ability of
the helicopter to hover or fly siowly over a specific area while
Jispersing an agent,

Characteristics:
Duration of Fire . . . 2 min (qun)

20 sec (heli-
copter hose)

Height
{Operational). . . 208 1b

Operating Pressure . 45 + 5 psi

(discharge) ° Area Coverage . . . . Discharge

ai i distance:
Available Air ,
Pressure . . . . . 2000 psi (high- } 1200 to 1500 m
© pressure section) Manufacturer . . . . . Military

Agent Capacity . . . 50 1b of CS1

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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TUBULAR ALUMINUM F RAME
#wiTH FITTINGS AND HOLDOOWN STR WS

125007 DISCHARGE HOSE (M9 FORTABLE
(RATANT GUN wiT 12 00T HOSE

HOSE
CONNECTION ALSO SUPPLIED)

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

Description: The MS disperser is designéd to disseminate micropu!verizeg
riot-control agents either from the air or from a vehicle. The M5 is a
croduct 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
filling 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 12-foot hose, a |2-foot discharge hose (for helicopter
mounting), and various controls and instruments., Fittings and holddown
straps are provided for securing the disperser in a helicopter or ground
vehicle. : '

UNCLASSIFIED
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A=
'} Characteristics:
Weight Duration of Fire . . . 2 min (qun)
(Operational). . . 200 1b 20 sec (heli-
Operating Pressure . 45 to 55 psi Co copter hose)
(discharge) Area Coverage ... . . 50,000 m? (est.)
Available Air Manufacturer . . . . . Military
Pressure . . . . . 200 to 2000 psi
: (high-pressure
section)
Agent Capacity . . . 40 1b of CSI
Range . . . . « . . 40 ft (in still
“air [with gun])
50 to 150 ft
from helicopter
(helicopter
elevation: 75
to 100 ft)

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

UNCLASSIFIED
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'FIGURE 10. MILITARY DISPERSER;AREg; CONTROL
AGENT, PNRTABLE, M106 - (u)

NDescription: The 1906 c’srerser e Lsecd t4 gisseminate micropulverized

-, ~=zzntrol agents for ~r-=tro| nf ricts, mobs, OF other disturbances Cr

¢ . =~ purposes a5 Dlovinn Fimtocrntrei aaerts into tunnels cr ynder="

ie ea tmerificatisne by Flisnoo it ToTaonne, iezm gyt ject area. The MITE
o 3 remmerciogio ettt Fal iL-tor=apreayer 2darted for militar

Ce mongists Af oy ADT-cdr =51 4 Siaser pawered by 3 two=strone

e iirae erainae, A Llier o T A1 .noecar receises the microsulver tecl

- A immeet T L oaae en i L m st s blow the 3qont
T PR e T CHE S TP I Lo e SeTaAR ,?( PEarS LAl Tor e
el 3T S TP Coamioe foot lonny,
Lot L T St e ol moraor w0 Its o
o 4 o - . ’
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i) Characteristics;

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

Weight .
(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

(Phcto and data from Reference 8.)
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FIGURE 11.

Description:

UNCLASSIFIED
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AGENT
HOSE

PTG-100 AND -200 DISPERSER (U)

This disperser (PTG-200 is illustrated above) utilizes either

~icropulverized CN or CS, with an agent capacity of 5 or 10 pounds, dependinrz

on whether one (PTG-100) or two (PTG-200) tanks are used.
4ry nitrogen pressure to expel the chemical agents.

The unit employs

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
¢ormulations are available in stainless steel containers to facilitate this

coeration.

(v) Characteristics:
Weight | ‘Duration of Fire. . . Variable
(Operational). . . 37 1b (PTG-100)
46 b (PTG-200)
Agent Capacity . . . 5 1b (PTG-100) Manufacturer . . . .B &H
10 1b (PTG-200) Enterprises,
' Inc.

Range . . . .

. . 75 ft (in still
air)

(Urawing and data from Reference 3.)

UNCLASSIFIED
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FIGURE 12. GOEC MK-XII PEPPER FOG (U)

Description: The Mark XI1=-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.

Characteristics: _
Weight Dufation of Fire. . . 10 to 20 min
(Operational). . . 27 1b '
Agent Capacity . . . 1 gal (1iquid) 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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BHASS FINSTABILIZED PLASTIC ‘ " SMELL CAUL
BASE PHOJECTILE

e

Ao
?--

PRIMER —o U \ | | | | | .

(FOUO)

(v)

PROPELLING
CHARGE

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

Description: The AAl projectile may be fired fram all unchoked 12-7a3u7e
s~otauns,  The injection-moldud plastic rrojectile containg 3 cubic

centimeters of CS in sofution, 'ne round will effective!ly contaminate 3
S xT1I=r00t room.  Following impact and perforation of window or olzte

" atass, the orojectile disintegrates and instantanecusly Jisseminates the

liguid riot agent throughout the enclosed atmosphere in the form ¢ =
vacor-microparticle aerosol. The projectile has a flat trajectory zut *c
120 yards ard is nonlethal beyond 250 yards. Tests indicate penetraticn
carability against automotive safety alass at 100-foot range; |/4-incn-
thick pla*te glass or do.ble window plus aluminum screen at 100-yard rance.

This item was tested by Ceseret Test Center, Dugway Proving Ground, anZ
given a safety release. It was then recommended that the U, S.

Continenta! Army Command make further evaluation., |t should be stressec:
tnat this can be a lethal weapcn if inexpertly handled.

Characteristics:
Total Weight . . . . 17.2 q Maximum Range . . . . 500 yd
Filler Weight . . . 3 cc ‘Muzzle Velocity . . . 1000 fps
Fuze Time . . . . . Impact Size . . . .. ... .12qa
Agent Emission - Jody Material . . . . Plastic,
Time . . . . . . . Instantaneous injection molded

Manufacturer . . . . AAI Corporation

*Crawing from Reference 3; data from References 3 and I1.)

FOR OFFICIAL USE ONLY
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FIGURE 14. FEDERAL MARK 70 PROJECTILE (CS); FEDERAL
BLAST DISPERSION PROJECTILE (CN) ()

(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 Is fired the projectile is propelled from
the gun and the delay is ignited. Approximately 3 seconds later the delay -
ignites the burster, which ruptures the projectile along rupture grooves to
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 q (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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FIGURE 15. FEDERAL SHORT RANGE SHELL (U)

(U) Description: Tnis shell s firon direstly st *he tolt fevel of the ta-ge-,
fn 5+l air the maximum imme ‘Bate ranse is st oot 45 feet, but 3 f3vcratle
winl will carry the agent *o roro thar 52 yvaris, Amen this srell is firecz
3 cloud of. micronu'verized aaent (LS ~or 1%) i tlasted directly from *re
muzzle 3¢ *he gun. with tee evcoction of trhree light wals, the entire
Jischarae consists »f €ilter, This munition can te fired from both 37-
3r: 2-mm welpons. :

(U) Characteristics:

Total Weight . . . . 8 oz (CS or CN)  Caliber . . . . 1-1/2 (38 mm)
Filler Weight . . . 8 oz (CS or CN) ~ Body Material . Aluminum

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

Maximum Range . . . 25 to 30 ft
(in still air)

(Crawing and data ¢rom Reference 3.)
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FICURE 16. FLYING HYPODERMIC SYRINGE: (V)
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DYE MARKER DART

| “___)

Ihos dart oy Joaded wth o wan tue o wru
rmne dye @ g ht yetim diure e
C0I0r 1t qun br Toadr o weith sy Logu-ds
sweh wy apecial stench higurids v vomt an
duecery on special e ey e gquresty

s .

O IR P . Miwnin .
The vies of such a projectile ore to murk or
identity individuals in a crowd where (ontuc?
end orrest oic .mpractiiol. It has the elfect
ot dcrtroying anonpnuty

HYPODERM!C SYRINGE PROJECTI[E

FI5.9t

L

contral v @

Mypodermic syringes in dat form for n-mul

proved. practical humane proctice This projectile cun accvrately

deliver and inject @ lec dose into wnupproachable animaols.
- u‘uu-—u-_ . -

}_A - . ]

Pressurized ompules ore avo.luble for load.ny by veterinarions.
The servm s injected by compressed air behind @ piston
ofter the arcile has comec 1o rest an licsh. The dort's
svperb occvracy 18 @ conuderabie toctor in its wieluiness.

TRAINING DART

N SR T =

A\ S R

This prejectile is provided in similar weight and balance to
the varievs “line” derts to give o similar trojectory pottern
the trainee con get the feel of the gun without expend-
ensive rovnds. 1?1 con be tired indelinitely at “‘solt”’
torgets — @ mat or ped is suggered o3 a backstop for trerning.

TEAR GAS DART

Y T‘[
R

Ihis dart is designed 1o corry 2 3¢cc of liquid
teer ges thet covers on arec of 12 10 15"
in diometer. It hos @ salety spring cip. The
alip iv withdrowa en leading, making the
prejectile ready fer fiving.

909 1t estremely eltective when
opplied te the perion even it 1he Nit is net
in the direct orea of the eyes. It's praeti.
col te 1hoot ot ronges frum 10 to 30 yoards.

17, Mivo o= 0wl o Datietee R ud THLS
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Recovery Time, sec

UNCLASSIFIED |

150 \

J

N\
N\
IOO_ \
N

| N

50 ‘ T ~
N\

20‘ ‘ 10° 0%

Brightness, lumen-sec/f1® o

FIGURE 18. RECOVERY TIME FROM FLASH BLINDNES
T A FUNCTION OF BRIGHTNESS OF FLASH
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8. GERMAN BARBED TAPE

C. BARBED-WIRE CONCERTINA:

r._"_.

D. GERMAN BARBED-TAPE CONCERTINA

FIGUPE 19. OBSTACLE MATERIEL: BARBED WIRE, GERMAN BARBED TAPE,
BARBED-YIRE CO?CE?TINA, AND GERMAN BARBFED- TAPE
CONCERTINA (U)(33
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A. REAPO TAPE
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8. GPBTO TAPE

FIGURE 20. OBSTACLE MATERIEL: REAPO TAPE AND GPBTO TAPE (U)(33)

-,

FIGURE 21. OBSTACLE MATERIEL: CALTROP (U)(33)
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- AUNOTATED BIBLIOGRAPHY

0N
NONLETHAL UEAPONS (U1)

Chemical Agents and Delivery Systems

P CHEMICAL AND 0L CICAL whAROYS  Soientifin Americoar

o ey

."\""L‘ tson ,

Vol 00, NoL t, op 1H=2% (May 1970) (UNCLASSITEIRD) (FA 38, 1%43%,
(L) This paper discusses both lethal and incapacitating -
chemical and bioloaical weapons, including antiplant anents,
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 long-
term effects (e.a., BZ) and short-term effects (e.q., CS)
are discussed. The use of (S and of antiplant agents in
Vietnam is reviewed, and the advantages and dangers of
such use are discussed.

wilsnack, R. W., et al., COMPREHENS!VE LAW AND ORDER ASS!ISTANCE PECELRTS )
AND DEVELOF“ENT (CLOARAD PROGRAM), Report No. 70-08, U. S. Army Land warfars
Laroratory, Aberdeen Proving Ground, Maryland (May 1370), 97 pp (FOR CFFITIA_
USE ONLY) (PA 38,039).
V) :
( (FOUOS This report summarizes infor.ation that suggests
criteria that could serve as genera! guidelines for
improving hardware and tactics for dealing with crowd-
control problems. It 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 sel f-policing by members of the crowd. The discussion
of nonlethal forces includes consideration of chemical
agents.

Side!l, F, R,, COMPQUND 302,668: AEROSOL ADMINISTRATION TO MAN (U), Rerort

tlo. 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). .

CP}Eﬁ'Compound 302,668 is a glycolate which has potent
anticnolinergic activity. In this study, human subjects
inhaled an aerosol of the compound to estimate the

LA eumLers Cdentify documents heldin the RATIC data base, and PSI| numbers
Tpntiéy dncuments from the Physical Security Information Analvsis Center at
atralle; AT numbers indicate documents available from the Defense Docurmentaticn
Tentoe (0005, Cameron Statien, Alexandria, Virginia 22314, Neither RACIC nor
<Lt is atla to make setondary distribution of these documents; however, thoy

"y one resuasteg from the orininating aqency or DOC.
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Sy nNalation are o siemit g b thoae L er see o ateen thie

Jompaant s aiven intra,enoanty,

S.sangare, B0 0L, WTATIE REECRT S, TP ARCH F b iy a1 T e [, INCARATITATINS
WUEOU0Y, Special Cublication VA =lig=70 Clay 19700, 77 pp (LUUFILELTUAL
Jreln T O(0A T, 957,

() Investications conducted Dver 3 d=year perice to
igentifv chemical ajents that nroduce intapacitating
effects in 30 seconds to 5 minutes with 3 6= to S-hour
Juration are reviewed., Oata presented in:lude code
rimoers, chemical structures, toxicclogical screening
Jata and, for selected compounds, physical constants,
No distinction is made as to the relative mititary
potential o¢ one compound over ancther except insofar
as mentioned in discussions of structure-activity
relationships.

. WNitten, 2,, e* al., “ALODOROUS SUBSTANCES AS RIOT CONTROL AND TROOP TRAINING
AZE:LTS, Report No. EATR-4370, for the period May 1969 - November 1969,
Chemical Research Laboratory, Edgewood Arsenal, Maryland (March 1970), 323 oo
(UNCLASSIFIED) (PA 37,727).

AW 1]

(U) WwHO “'E is a malodorous substance, developed during
and after Wor!d war 11, with the chemical composition,
5y volume: 20 percent phenyl mercaptan, 10 percent
diethyl sulficde, |0 percent isovaleric acid, and

€0 percent t-buty! mercaptan. This report discusses
work tc devetop viti0 “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
£33, Field tests were conducted and it was found that
sre ejg containing about 40 ml of WHO ME readily
~sataminated the air in summer weather for a distance
~f 3t least 100 yards downwind., Fsycholeqgical tests
“¢ tre affectiveness of Wiy MO are still neceded.

- re g e dusane which is incapacitating to 50 percent of the subtjects,

= crornntragtioe which inoin apacit,ting to 59 percent of the subjects.
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PrRECUCENCE IN HUMAN SuRJECTS, Report No, EATR=-4432, for the pericd

UNCI.ASSIFIED

ﬂ;y-;.
g, AL and Mepsnon, MU Mo T CUTAREOCUS TRKETANT EACT N T,
SCHLOROEBENIYLIOENE MALONETRILE (CYS) s 1. QUANTITAT H/ 0 AN AL A

e temier 19e8 - Apreil 1909, Clinical Pesearch Department, Medicaol becgear .
Laboratory, Edgewood Arsenal Research laboratories, tdgewood Arsenal,
YMaryviand (February 1970), 6 pp (UNCLASSIFIED) (PA 37,946), AD 865 136

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

on Negroes. |If 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 3f the barrier layer between the two races
may account for the difference |n reactivity, possibly

by reacting with CS.

Sengstorff, 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 1368, Medical Research Latoratory, Edgewood Arsenal, Maryland
(February 1970), 16 pp ('UNCLASSIFIED) (PA 37,652).

(U) This report summarizes current knowledge regarding
the effects of CS and CN agents on human eyes, It

draws both on experimental work and on reports resulting
from the actual use of these agents. A summary of
documented eye injuries |nvolvang CN are presented
tabularly and discussed in some detail, Causes of these
injuries, i.e., the CN or blast and fragments, cannot be
determined because of imprecise reporting procedures,
Experimental work related to distance from gun to pistol
and to the age of pellets Is discussed. Experimental work
with CS on human volunteers at Edgewood |s reviewed.
Nothing other than transient effects on the eyes has

vpeen found and visual accuity has been found to return to
normal several minutes af?er exposure.

sitten, B., THE SEARCH FOR TOXIC CHEMICAL AGENTS (U), Report No, EATR-42, for
the period August 23, 1966 - June I, 1967, Chemical Research Laboratory,
Edgewood Arsenal Research Laborafories, Edgewood Arsenal, Maryland

(r

~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"
chemica: agents, irritants, depressants, plant poisons,
toxins, and poisonous marine and land animals, The
repnrt contains primarily data available up to Ju'y

17466,

UNCLASSIFIED
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Se Lolunteers exnased to e anls are aiven, Tafety factore,

aerived frem ratios of e-timated lethal | owes ta inead PSRIAEE | R et

1ROk, are rofarted b ar o thiran comi s n

Cortars, Ca. A_' b Ly oF IS BIERT IR [.1'.[»"‘1‘[(‘. Finil PReonrt N, }:;-]7.

Sy Ciemitald aar Laboratory, Aterdeen
X

S rovirag Sround, Yaryland (Tatorer 15650,
An o+ gmpondices (O RO rAL UL NLYY (PR T 608), AL RAS 540 L,

(:{>f.zx\ Az rvey Of various wearans nas shown that a3 oroiectile
‘ired from a3 conventionil I2=13uge shotgun is the most
cractical method for dispersing srmall volumes (3 ml) of
anti-rict azents 3t ranzes un to 200 ‘cet. The 12-3auce
an*i=riat round discussed is presently suitatle cnly for
¢l.shiny out persons barricaded in 3 rcom or vehicle, and
m3y not b2 fired directly at 2 human tarczet, It is also
suijested that CS is the cnly practical and acceptable agent,
cirrently 3vailable, for military use in civil disturbance
sityations., Finally, an ultraviolet light flucrescent-dye
sunstance (sodium fluorescin) is recommended for covertly
dve-marking rioters. |* is pointed out, however, that there
is cresently no norinjurious frangitle round that could
celiver tre dve at 3 "uman target at ranges up to 300 feet.

S TR LeA%TNT O3, eLITEr, AND DISFERCERS (L), Special Publicaticn Lo,
=tned, Commelity “ananament Nffice, Edaewood Arsenal, Maryland
1263Y, 112 np (CONFICENTIAL/ Sroup 3) (PA 37,0100,

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

tn meet TMSURE rezuirements, are described, The data crovided
¢5r systems under development reflect characteristics of the
cresert design ccnfiquratiors. The information provided in
+ri¢ repsrt is based on the best data available at time of
nutlication ard may differ from that given in official Army
1ncumentation,

Cara, 4. %, and "ickiewicz, A, P., HAZARDS STUDY GOF THE E49 CS SKITTERING

2 TSN Lancrt tio. LATR-8319, far the perind February 1064 - June 1964,
ce e gt oratary, Fdanws~d Arsenyl Besearch Laboratories, Edcewond
cey, ttargiam g Chuly 19070 20 pe (FOECCFFICTAL USh ONLY)Y (FA 36, 363),
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shittering caniter to peors onel aqgingt whom Tt might e
emnloyed, Two voures ot harards were identitioeds (1) trgura
teom Dlunt impact Sy the canister, and (2) zontact tarne
tram the ignited CU=pyrastocanic mix dissemingted from the
Sanister uritice, :

Lo\%ﬁ“ Canisters Jropped from gn altityte »¢ 290 h:‘:fA, tris
approximate Jdistance of full when the item is dropces froe
a tow=flying aircratt, produced littie damane when imeacted

a13inst gelatin-filled ung -coated human skulls and live=
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) (PSI=-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 chemical agents; dissemination and
cdelivery 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 |ine drawings are used to represent :
employment techniques, equipment and munitions. The
appendices contain information on legal decisions in cases
stemming from the use of chemical munitions,

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

No. CAAQS-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 solution is completely vaporized

by passing through the venturi and covers a large

target area in a minimum time., The vehicle's engine

and exhaust are not adversely affected by the operation.

S+3rqe, H,, et al,, CAR PROJECT FINAL: [INCAPACITATING AGENT RESEARCH (),
Fecnrt for the period April 1967 - July 1968, from FMC Corp., Chemica!l
“evearsh 3nd Cevelopment Center, Princeton, New Jersey, and Hazeltine
Lansratourias, Inc,, Falls Church, Virginia, to Chemical Research Latoratony,
Fa-ewdnd Frsenal, Maryland, Contract No. DAA-15-67-C-0484 (Qctober 19363),

T4 co (LNFLLEATIAL/ Group 3) (A 36,154), AD %35 2083 L.

(1)) Tne Chemiryl Agent FFesearch (CAR) Project involved
syntresizing or otherwise nbtaining chemicals of value

(RO oYY T TR Oty T U\
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1~ P aDndc i tants i man gy S rcc4|ivr) thoem b ogroiegls, ooy

th,\i\,irﬁ and aeneral symptomatoloay. Gompoarnd, trost g
improved propertios over hnown ine apacitating anents, or
with unusuadl biological effects, were studied in Hetyil
to Jualify them for testing in humany,  Leventy-oight
few COMPOLRY:. were synthesiczed under this contrg t

mak.ing a total of 13%7 compounds submitted under the
CAR project since 1963, ELvaluation of several artive
alycolates culminated in recommendaticn of CAk 302,77%,
I-(t-azibyclo[2.2.2Joct-2=ene) methyl a-cyclopentyl
a-phenyiglycolate, for preclinical evaluation. when
compared with EA 3580 A, EA 3834, and CAR 302,068, it
had the shortest onset time and in the rabbit mydriasis
(a3 long-continued or excessive dllation of the pupil ot
the eye) test the longest duration. It was found more
potent than CAR 302,668 but less potent than the other
two compounds.,

Stahl, C. J., et.al., FORENSIC ASPECTS OF .TEAR-GAS PEN GUNS, Journal cof
Forensic Sciences, Vol 13, No. 4, pp 442-469 (October 1968) (UNCLACSIFILL;

(P51-C-504), 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, X“€7%,
Technical Information Report No., 36.1.1.8(1), from Research Division, ‘
Governmental Affairs Institute, Washington, D. C., to Army Materiel Commanc,
Aashkington, D. C., Contract No. DAAG39-69-C-000! (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 (00 meters. They will permeate an area
of about 35 square meters to a height of approximately

2 meters,

witten, B.,, NONLETHAL AGENTS IN CRIME AND RIOT CONTROL (U), Memorandum No.
EAT™ 133-1, Chemical Research Laboratory, Edgewood Arsenal Research
Laboratories, Edgewood Arsenal, Maryland (July 1968), 28 pp (CONFIDENTIAL"
Group 3) (PA 33,928).

\OBLQJ/;he two most promising classes of incapacitating
agents for use in crime and riot control are- the
sensory irritants anj compounds that act on the central
nervous system, CSensory irritants are effective on
dirert contact with - the eyes but are not suitable where
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inrareation Report No. L IF N R | '), from - eeaegr h ’,‘3ff' Uniw:r,i‘y L
PtesrLran, to Army “Materiel Command, lesegren and UDevelopment Diretorats,

aastinaton, DL C., Gontract No, DA=A9-180-AMN=21400) (May 1968), 4 oo

VLA IFIED) (PA33,009),

e !

{7) A Jispenser system for delivering bagned CS2 from
~olizopters has been developed and tested. The system
refeases 2,090 0.35%5-pound bags of powdered CS2 from an
Jt*itude of 1500 feet or higher, This amount of CS2
creates 3n intolerabie contamination level over an area
arout 3 meters wide and 159 to 200 meters long. The
Jizrenser is made of lianhtweight aluminum and is
sustertey from the nhelicopter by means of a sling and
c1m10 pock, Fully loaded, it weighs about 1,000 pounds
and 3ny helicopter equipped to lift this weight can be
used as a carrier, |t can be jetrtisoned by the pilot

at any time,

Z2. Toates, J. F., SAFE POLICE WEAPCKNS, Science I T~~hnotogy, pp 52-59 (”ay 1968)
(;“"A’S'FOED) (P 29,090).

t2) This short article explains how nonlethal weapons
might aid ‘- combatting crime more than does the
-~nyentional si“earm., Some of the candidate nonlethal
~w23C97s are the tranquilizer dart, tear-gas spray
‘--~e~sers, and chemical dyes and marking agents, The
article also 1eals scmewhat with the philosophical
zesirability of nonletha! as opposed to lethal weapons.

A cloroncald, S, o N., EPLOYMENT OF THE RIOT CONTROL AGENT CS IN VIETNAM ()
“ernrt tiz, “MACY C 0012¢0-68, Office of the Science Advisor, Military Assistance
Semmarn, VIe?nam (April 30, 1968), 22 pp (SECRET/Group 4) (PA 34,415),

(9\,4’7n|s report traces the history of the employme:nt of
. in Vietnam, and presents current usage practices and
s.otrine, |t includes detailed examples of the actual
o2 ot OO weeagons and provides a catalog ot CS weapons
3/3ilaule tor yie in Vietnam, A picture is given of
soar sreeLant ang greospective employment of CHoin v. 2tngm
At Lm man Lessn leyeloped from discussions in the field
aitr tr Loy gnd officars who have employed 1S, from

e 3t gl ynis of thne use of C5 in Hue dJuring

PN 2

teae Tt 1"¢ﬂ,i/u perivd, from perusal of many after-
L repety,, incdgding some in which detailed

Cas.i ot e tn participants was possible, from news
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el e ittle dros, sartridae, Massachdaetts, ant Lter i geainthrog
wason deseitStos wenssolger, twew Yora, to Lhemicg] esearcrn Latorator,,
iealcd Srsengl Kesearch Latoratories, bagewead Aroenagl’, Maryl s,
.

Sontract N, DANB=1I8-ANC-103 (February 1enB), 103 po (CMFILENTIAL Sroup 2
AR TAR) AD fg1 205, :
(0) ) o .
)k’r The purpase of this cesearch program was to Jdiscover
Jremical compounds that incapacitiate ¢cr irmobilize humans,
Appranimatelv 700 numbered conpounds waere either synthesized
S oactLired from other sources. They were examined by a
cattery of tests in a variety of animal species and their
voes of pharmacoiogical activity and potency were determined.
‘Cre than 40 tests were used including the CRL mouse primary
screen and other standard pharmacological procedures. HNew
procedures were also designad and used to measure specific
tvoes of activity., The compounds studied represented
atout 20 chemical classes. .
oz Tooo¢t, . G.. and Thuman, W. C., RESEARCH STUCIES ON THE DISSEMINATICHN CF
ZoanD LtJUID AGENTS, Funal Report for the period April 1964 - December [9€7,
‘r*» S+ 3wford Research Institute, Menlo Park, California, to Physical
Sese3rc~ Latcratory, Edgewood Arsenal, Maryland {December 1967), 147 pp
(Fa 23,092), AD 827 272.

{2 A literature search and a research prcgram were conducted
*o provide basic information necessary for an overall
improvement of chemical-agent dissemination techniques.
tmor-3s5is was placed on explosive and pyrotechnic processes.
‘*aterial pretreatment, atomization, electrostatics, and
Ji*rasoniz processes were also included. Natural aerosol
‘srraticn processes were studied as well to determine if
szre 3spect of these processes could be adapted to chemical
3zert dissemination, This report summarizes the results

~¢ that résearch and answers many questions that arise
~ez3rding dissemination techniques.

e

L5t 07 CARTRIDNE, XM651E1 (U), Technical Information Report No. 36.1.1.11,
srom o lasagrcn T*aff, University of Pittsturgh, to Army Materiel Command,

: “e gk oang Cayelnpment T ractorate, Washington, D. C., Contract No.
TheA it =02 2214(D) (Mlavember 1967), S pp (CONFIDENTIAL/Group 4) (PA 31,396).

- . “?)/’ Tea YPFTIT) AYemm OO cartridqe Is intended for use in
) 3 it igticns Ly coasontiony! farces., It is fired
from o trn M1y qrorgda Ly nerar o ang s effective in small,
et g, enr et yra s un by BNNGO cubic feet in volume
s mat cemmgnt o, 0t aur emplaycements, ocutpost

e Jsoarme,req tre n=ogrrying vehicles, and similar
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C T, NRELTHAL G ARt bW il Y LA TR T R e e,

=0, e tne pordcd cTototer e o Jangary 1997, dnstityute for Tacbo
AR I ionce vt Technol —yy Division, “rlinqgton, virginiag Cu,erier 10 1,

oo e LAY (A 30,38, Al ol 041, -

(*) this repart discusses the role of nonlethal weapons. in

law-orforcement activities. They are considered appropriate '
tor twa. major classes of situations: those in which an :
Jraanized group of officers is confronted with a large

~umter of pecple who must be controlled or dispersed; and

Tmose in which one or a few officers must apprehend one

or more criminals or suspects or are confronted with people

wn: must te controlled.  Recommendations are made regarding

research and development that is needed in the areas of

weapon development, problem analysis, determination of

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

Thamical weapons discussed include Mace, long-range spray

Juns, specific agents, darts, and methods of indirect

incapacitation, such as vomiting agents and sneezing

cowders.,

SIDT=CINTRCL-AGENT CS, MUNITIONS, AND DISPERSERS (U), Technical Memorandum

v i

<. EATY 601-1, Cusfomer Relations and Commodity Managemenf Office,
EJ;ewoc: Arsenal, Maryland (October 1967), 39 pp (CONFIDENTIAL/Group 3)
{FA 31,982), AD 384 192 L.
(bi This report reviews the characteristics and effects
of CS agent, It also discusses the standard CS munitions
ang dispenser systems.
27, ~ASAZTERISTICS OF RIOT CONTROL AGENT CS, Special Publication No. EASP-600-1,
?:;enood Arsenal, Maryland (October 1967) (UNCLASSIFIED) (PSi-C-440),
22 €61 319, : :
(L) This is a brief report summarizing current knowledge
cr the riot-control agent CS, its history, its characteristics, .
its gispersal, its effects, and its safety factor.
7=, T =1nT RAND GQENADE, XM47, AND SIMULANT RIOT HAND GRENADE, XM48, Technical

tnformation Report No. 36.1.1.9, from Research Statf, University of
Titestyrch, to Army Materiel Command, Research and Development Directorate,
Nismirnqton, O, C,, Contract No, DA-49-|86 AMC- 2|4(D) (June 1967), 3 pp
CLUNTLRLSIFLED) (PA 2B,593) .

;) This report describes the XM47 nonlethal CS riot hand )

remade ged the XM48 PS/WS (red or white ~moke) training .
rersinn o of it, lwth grenasdes are spherical casings of ;
r.oner, ahout I-1/2 inches in dlameter, containing about ’

it teen | s-qrm capsulated submunitions and equipped with

Luarnatton initiagtors, At a3 range of 3% to 45 meters,

ccwlr comtarts will permeate an area of 150 square meters

Loy neiant Af atoyt 2 meters,
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A b TR s T =T D AR AR ) D Technic gl bgper
Tateoeh =T s TR e b e Ayt e O g tien ) Melean, Virginia, to
Googrteent e fho Ay gy B e 0 D rontr ac b N HASAA- | His= AlG-
LTy Y e bR T e e A0 ) AL ARh 094 L,

fuY Tnis study analyveos the sae ot incapacitating chemical

SN Todog i gl wosp nn in oy Sounterinsurgency situstion

Wit tne o=l time craree, witn rotercice tu the

tollowing broad areas. ot ooobivy coneern: escalation,

command and control procdem., and pelitical constrainrs,
Implications are Jderived in the tollowing policy=- - .
related areas: (a) lLimitations on conflict intensity

and related fimitaticns on and ovpr~riunities four

cremical and tiological weapon use, (b) the possibility

ot an overextension of Free world forces in the face

O1 a growing threat ot insurjency ang instability,

and (o) the development of multinational counterinsurgency
rorces and its implications for the use of chemical

and biological weapons.

vomooisse, R. M., RIOTS, REVCLTS AND INSURRECTIONS, Springfield, Illinois,

. Charles C. Thomas (1967), 523 pp (UNCLASSIFIED) (PSI-159).

(L) Chapter 25 deals with the use of the baton, chemical
agents, smoke, water, dogs, and sound to combat crowds.

Eltis, R. H., (TRC), and Kellogg, J. C. (TPC), IMPLICATIONS OF THE USE OF
INCARPACITATING AGENTS IN WARFARE (U), Report No. 7675-2225, from The
Travelers Research Center, Inc., Hartford, Connecticut, and Technology
Planning Center, Inc., Ann Arbor, Michigan, fto Headquarters, U. S. Air Force,
~asnington, D. C., Contract No. AF 49(638)-1584 (September 1966), 490 pp
(SECRET/Group 3) (PA 25,492). '
W ,
(27 The purpose of the study is to assess the implications
of the use of incapacitating weapons in |imited war and
_counterinsurgency operations by an investigation in
accordance with the following study objectives:
(1) identify probable developments in incapacitating
cremical and biological weapons and agents appearing
to offer greatest potential; (2) analyze military utility
for limited war and counterinsurgency and present concepts
for exploitation; (3) assess political-psychological
implications based on a historical survey of expressed
attitudes within the leadership element of the U, S., and
on informed public opinion; and (4) examine military
and political usefulness by comparison with the domestic
attituydes toward lethal weapons.
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CInde patent Coovers gy fegioe for teligericg num.er
oo tegr=aas Jdivneraers in g froangitle conivter. After
Jispersal from the canister, each sab=munition i to _ : .
L propellant ant tear=1as mixture.  The advantages

SF this Jdovice for dispersing a tear=gus agent o that

@ 1Y sub-munition is propelled along the ground and
bocomes hot as the propellant burns., These two factors
make it difficult for a person to pick it up and throw
it back a3t control personnel,

~eesee, V., NEW DART GUNS FIGHT CRIME!, Cuns and Ammo, Vol 10, to. 8,
oo 36=-33 (August 1966) (UNCLASSIFIED) (PA 25,419), _ . I

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

P22GRESS REPORT, U. S. Army Limited War Laboratcry, \berdeen Provirg Grounc,
“aryland (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: application
of selected CW agents in unconventional warfare;
miniature CS disseminator and personnel marking.

ajcve, ™. S., Schmidt, J. L., and Lutz, G. A., STATE-OF-THE-ART STUDY ON
1WSATRMENT OF VOLUNTARY MUSCULAR ACTIVITY (U), Report No. BAT=171-17, from
=aC1Z, Sattelle Memorial Institute, Columbus Laboratories, Columbus, Ohio,
+2 Agvanced Research Projects Agency, Washington, D. C., Contract No. SD-171
(Fepbruary 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 dJdiscussed. These include curariform drugs, -
s=2<atives, tranquilizers, analgesics, halucinogens,
antinistamines, seizure-producing drugs, tremor-producing
Zr.73, myalgia-producing drugs, cholinergic agents,
ne,ratoxing, and venoms. Also discussed are th2 potency,

'UNCLASSIFIED
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(N This is probadly the most thorough deseripiive text
availacie on the ranage of tear agas munitions ased by
the military and sold on thoe commorcial market, It s
somewhat out of Jdate, as new commercial developments
nave bocome available since it was written,

AT, dreir, YooM., and Smith, 3. J., NONLETHAL iNCAPACITATING WEELPCl: GAS=-PRUPELLEL
PNAST=PROJECTILE FEASIBILITY AND DEVELOPMENT STUDY, Technical Paper No.
4 °=-T+-138, from Research Analysis Corp., MclLean, Virginia, to Advanced
Sesearch Projects Agency, Washington, D..C., Contract No. SD-212 (Septemter
1a28), 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 50 feet. The launcher is designed for
simplicity of operation and portability. It 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. |t is relatively stable in
flight and detonates with a sharp report and startling
flash under an impact force of less than 2 pounds. On
impact the detonation disperses the agent or marxing
medium, :

(U) Optimization of the system would require lighter-
~eight experdable projectiles with.a larger capsule for
the aqent., For temperatures less than 40 F, added thermal
energy for the CO2 such as body warmth or a heated holster
is required.

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

) The effects of CN, CS, and DM and their toxicity are
3cu3s2d. 0 produces systemic effects in addition-to
5 irritant action and in one case, one of 22 men exposed
hile asleep in an Army barracks died. This victim
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Joates, JU, tmith, ., MU, and Truitt, EL, BhlG,, OFCAN=CYSTEM ANALYFS: ' -

A RATIONAL ATERDACH R DEVELOPING NOH=[ LTHAL CHEMICAL WARFARE ANENTS (1),
StLdy M. $=1%0, from Institute for Defense Analyses, Arlington, Virginia,

to Advanced Kesearch Projects Agency, wWashington, D, C., Contract 'lo, 0-5%

(Sepremrer 1305), 1Tu pp (CONFINENTIAL/Sroup 4) (PA 19,128),

(LY The ZJesian of chemical warfare agents is basically
outside the main stream of conventional pharmacologic
research., Consequent!y, the new rationality of pharmacolonqy
has teen 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 rationa!
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 detalled organ-system analyses are
limited to the visual system and to voluntary muscle systems.

¥ropa, E. L., STUDY NF INCAPACITATING DARTS (U), Report No. BAT-i71=-31, from

PACIZ, Battelle Memorial Institute, Columbus Laboratories, Columbus, Ohio,

to Advanced Research Projects Agency, Washington, D. C., Contract No. SD-171 .
f3ure 39, 1965), 42 pp (CONFIDENTIAL/Group 3) (PA 12,658), AD 367 711 L. :

\J)gzﬁ The characteristics and effects of curariform drugs and -
delisery systems for these drugs are reviewed., It is
“nmntuded that for the maximum deqree of immobilization
witreaut catastrophic nervous and cardiovascular side effects,
the curarirmetric compounds minht have to be combined with

CONFEENTHAL




%ﬁ:n‘ﬁtﬂ:waqrrrﬂ" L attahas.

R T R P IR PR TS BT TR NI Cayrogree el f I Y 1o tees,
too dea bl o i T, s s ettt e, Lf regusc it gtion
Aare v bable tor use an e b A aricty of theer
COPPOFIEIONS SLoh sttt =g tinag oy tenulve agents, ranitly
Acriog analaesive, ang o S iti s leating to o grand mal
Seboure mEt Do L ansgdered, e bl srenerty gt Lwn

in that e Piduind 0w o ult o have to be deelivere

pronfems,

Dyosvrinae.,

Ji. cemen, Moy THE EFRECT oF M5 e A ety Vale bty Pt 1L ECAL SYTTEND
OF TSP sODY ) PART o= COREENENG B A (D Vingl fepart No, TR =0=229-9,
from |IT Research Institute, Chicage, Hlinois, to Chemicol Pesearch and
Jevelopment Laboratories, Ldgewcod Araenal, Marylandg, Contract No.
JA=13=103=UNL=-T 100 (December 1903), 370 pp (CONFIDENTIAL/ Group 4)
(A 15,300), AD 355 o998 L,

'LFiZQJ’The objective of this proaram was to study the effects
of new chemicals on the overt behavior and on various
physiological :systems of dogs an! cats. The effectiveness
of several pharmacological agents as antagonists to these
compounds was also studied. . A pnase of the prcgram devoted
to the evaluation of test systems for measuring BZ antagonists
w3s developed. The test systems studied were food consumption
in rats, spontaneous activity of rats in jiggle cages,
otservation of unanesthetized dogs, measurement of blood-
pressure responses in anesthetized dogs, and measurement of
respiratory and cardiac responses -in spinal cats.

32, “tiller, LTC W. L., Jr., RIOT CONTRCL WITH CHEMICAL AGENTS, Marine Corps
Sazette, Vol 45, No. 3, pp 28-31 (March 1961) (UNCLASSIFIED) (PSI-C-653).

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

to these agents.

Electromagnetic Spectrum

4%, Reavers, J. L., 11, BRIGHT LIGHT MO8 DISPERSAL CANDLE (RC), Final Report for
the period May 1969 - November 1969, Report No. LWL=-CR-I1F69, from Thiokol
Chemical Corp., Wasatch, Division, Ogden, Utah, to U. S. Army Land Warfare
Latcratory, Aberdeen Proving Ground, Maryland, Contract No. DAADO5-69-C-0394
(Fpril 1970), 17 pp (UNCLASSIFIED) (PA 37,891),

(4J) I1luminating candlies containing culored flame-producing
wafers that provided alternating colors as well as white
bigrt nhave teen developed, fabricated, and tested. Seventeen
“right Light tiob Uispersal Condles were burned in Thiokol's
bignt turnrel and four others ignited by hand outside in
.1,yri;€f. The candle ronsists of A one-inch wafer each of
nraan= and ped-flame=producing composi tions followed by
Stgeetgrd TAECLITE f4=8 white Licht i luminant,
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A drastic deceo e T bt intensity that 0t seers (iertain

to RDavea g friopatonio gy oftro t an Lnpre; ared observers,
SAchus, B, HEMOTE oo odN AL TIMLATE Y ), Finagl teport for tre perio
April J5, 108 - Januarsy S, I, feor Meipar, Inc,, Falls Churcr, Virgini,,
O Naval Al Systors Command, wast o gten, L. C., Contract No, NUODLG=F5=0=07757
(&pril 19e3), 27 pr (. J‘IIIHT!A" ‘roup 3) (PA 35,797), ‘

L— uf/'The incidental observations of human subjects in a

INDUST
(Janua

*4el ton,

UNDER
Ok | aho

"tiicker” environment and the difficulties often
encountered by the observers in following the actions

dt primate subjects who were neing exposed to stimuli
(0fter the olservers were undger considerable discomfort,
while the squirrel monkeys were showing little concern)
suaaests the susceptivility of man to stimuli is greater
than that of the lower primates.

() Mcst of the primate Subjecfs were able to deliberate
minimize the effects of flicker by the simple expedients

ly

of remaining motionless, moving very slowly, or shielding

their eyes. Exceriments showed that flicker is more
eftective in creating vertiginous effects in human
subjects who are moving than in those who are standing
still, '

RY CBSERVER, Avuafuon Week & Space Technology, Vol 90, No. 2, p I3

ry 13, 1969) (UNCLASSIFIED) (PA 34,499),

(U) At 6 to 8 cycles per second, the flashing apparently
produces an out-of-phase response of the iris and optic
nerve. Resulting loss of deptn perception leads to an
inability to avoid visible obstacles or to alm 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.

C. E., et al., EXPOSURE OF MEN TO INTERMITTENT FHOTIC STIMULATION

SIMULATED IFR CONDITIONS, Civil Aeromedical Institute, Oklahoma City,
ma (Octoter 1966), 7 pp (UNCLASSIFIED) (PA 27,463), AD 646 872,

(U) The purpose of this study was to determine whether
sr 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
3172 .r0 were axpnsed 10 intermittent photic stimulation
At 2gmh Lé thrae feoquendcies,  Analysis of the records
taken in fxperiment | reveasled noevidence of seizure,
ne gt Tagmus, snd ono photic driving,

G
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3700 Breidv IORAL RESADNSE T 0 N TRt R TR AT L e D ogarter |y b ore
the period May 20 = Auaust i, 196, from Melpar, tnc., Falls Chur-y o ir
to Naval Air Systems Command, wadshington, D, €, Contract ‘e, Now F6,=T774

. (Undated), 19 pp (UNCLASSIFIED) (PA 24,009),

(U). Thiss studv on human response to light flicker found
that in the experiments conducted appreciable ambient
light enormousiy reduced the observed effects, The
observed effects were:

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

(2) Men seemed more affected than women and
younger women more than older ones.

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

(4) In a few cases there were distortions
of perspective in that there was
difficulty In determining the relative
distances of objects along the line of
signht. '

(5) There was a wide variation in terms of -
persistence of qliddiness, when Induced,
following cessation of exposure. Maximum
persistence was about 15 minutes and the
minimum about 30 seconds.

. ) . . (6) The most effective duty cycle was about

- . 20 percent, Duty cycles approximating ,
50 percent and exceeding this were markedly
less effective.

(7) lin noticeable eftfects were observed within
the alpha rhyttm ranqe of 8 to 12 Hz,

(Trnin p')';" i Ynctlag,ifing)
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(Y At 1) e tngre as indgees] g curious ontical
effect tost desoribed as g multiplicity of
Crawling black shapes in the visual field,

This etfort occurred ot virtually the same
frequency for those sub jects reporting it
ang was. quite sharply "tunable"” in that a
troequency change of 1 Mz reduced it
considerably.

(9) Yost subjects stuted that they believed it
waould be difficult or impossiblie 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 BARRPIERS (U),
Report No. BAT-171-50, from RACIC, Battelle Memorial Institute, Columbus
Lavorateries, Columbus, Ohio, to Advanced Research Projects Agency,

-washington, D. C., Contract No. SD-17! (August 12, 1966), 104 pp (SECRET/

Group 1) (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.

Canlke, A, E., et al,, A STUDY OF EFFECTS OF VISUAL FLICKER AND AUDI!TCRY
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 R&TD,

Egtin Air Force Base, Florida, Contract 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 |ights

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 glven to assess the
psychological and somatic symptoms assocla?ed with exposure
to flicker and flutter.

(U) It 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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cgme, UL E,, PSYOHCUONTUAL bt TETA AL ECARLL TS THE DEVEILOPENT OF
TINVCSOLOGTCAL wEARTNS, Final teport o, Alk-b =10/65=Ti, from American
featitotes . for Research, sashinaton Gffice, Silver Gpring, YMarvland, to
Crostorate of Armament Development, F8T), iqglin Air Force Base, Florida,
Camte3ot el AF O8(63%)-4238 (Decembor 1905), 70 po (UNCLASSIFIED) (PA 22,0573,

e A
A0 2TT 208 L.

(1) . Tnis document comprises i compilation of data, in
catalog form, of psycholoaical . phenomena applicable to )
tha development of psvcholoaical weapons. The information
is presented for the use of weapon designers for the
excress purpose of enhancing the psychological effects

of nonlethal weapons. Section Three summarizes the major
psvchological effects of environment, incliuding the
etfects of light.

2. 2rilansky, J., THE USE OF FLASHING LIGHT TO PERTURB HUMAN BEHAVIOR, Research
S3me~ Y. P-172, Institute for Defense Analyses, Arlington, Virginia
(*'ar=n 1965}, 21 pp (UNCLASSIFIED) (PA 17,260), AD 460 538.

(U) The value of flashing light as a nonlethal military
waacon is examined in this report. Anecdotal reports
su1jest that flashing light can produce effects such as
confusion, nausea, disorientation, hypnosis, loss of
consciousness, and convulsions. These effects occur
only under certain controlled conditions in a laboratory
ar 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.

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

AT 361 380,

v A number of interesting phenomena of responsiveness
+~ linnt ¢licker and other physical stimuli have been
t,rred up, which do not yet appear to have been studied
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*ne funduscoenic, nistol i, nd some histochemical aspects
Of Chorisretinal lesions 35 a function of exposure time

and gpotied enermy. For exposure times of short duration,
the molel Of trermal conduction Joes not acoly, since large
to~perature Jifrererces within the piqrent cells must exis*.
shether other mechanisms are involved in the production of
lesions at 32 nanoseconds (= 30 x 10=? second) is still

ot soure.

Cnristrer, 2, 4,, et al., STATE-QF-THE-ART STUDY ON VISUAL [*MPA|PUENT 3
S GH-INTENSITY FLASH OF VISIZLE INFRARED, OR ULTRAVIOLET LIGHT, Kepcrt lNo.
2AT=171-9, from RACIC, Sattelle Memorial Institute, Columbus, Ohio, to
Ad.anced Research Projects Agency, Washington, D. C., Contract No. SD-171
(January 18, 1965), 93 pp (UNCLASSIFIED) (PA 9416), AC 458 313,

55

(U) In general, this stste-of-the-art review indicates
that it may be feasible to use high-intensity electro-
magretic 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
oractical way, acparently not by radiation in the
ultraviolet wavelengths,

5, Trristrer, C. A., et al., SUMMARY OF THE DEVELOPMENT OF WEAPONS FOR
SSYCSCLDGICAL WARFARE - A STUDY CONDUCTED -BY THE FALCON RESEARCH AND
CEVELTPENT T, (L), Addendum Report No. BAT=171-6-1, from RACIC, Battelle
“emorial Instit te, Columbus, Ohio, to Advanced Research Projects Agency,
washington, D, C,, Contract No. SD=-17! (January 15, 1965), 8 pp (CONFIDENTIAL/
Sroun 4) (PA 9415), .

KjﬁhZ{'The stated purpose of the research was to "investigate
t~e potential of flickering light, sound, and suggestion,
sinqly and in combination, for use in psychological
wendnnry”,

7 1Y W con luded that:

1) v flickar w5 more effective than blue in
roetyoing sahjent performance,
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STl diveraqont-rogm, hiar-intensity it source

Sy Tems

oY There gre no read iy i =rcwer Sonting,us-aive | acers,
“oroeven niatenower ruloog bytore Wit pulse lengths
AT2roaching the blink tire f the eye (AD,1 sec)., As a
ciglt, lasers syffor from the teficiency of inadoaquate
Famingnge time, althoutth Iheir inherently hinh luminance
JA.ses this Sefis |en\v to te relatively minor.,

Semtagesal JL 0, (Walter RBeed Army Institute of Fesearch), ADAFTATITNAL
Ao EN Tl sUNAN ELTCTEQRLT I VAN AND OCCIFITAL RESPONIE, Vision
wirearsh, Aol 4, oo 179-192 (1964) (UNULASSIFIEL) (PA 13,016),

(L) It was found that the average amplitude of tre
elactroretinogram 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
produced by successive spurts of five flashes, |t
w35 found that the first flash of a stimulus train
orsduces the largest response both at the .etina and
tre occipital scalp; then there is an Immediate
reduction in amplitude followed by some recovery.

“arlow, H, 8, (Schoo! of Oofome*ry, University of California, Berkeley,

Cali‘ornia), CARK ADAPTATIOM: A NEW HYPOTHESIS, Vision Research, Vol 4,

o 47-58 (1364) (UNCLASSIFIED) (PA 13,608),

(u) It appears that a receptor |acking its full complement
~* photosensitive pigment transmits the same signals in the
“ark as a3 recepstor with a nearly full complement of photo-
sersitive pigment that is being Illuminated by a steady
li3ht, The intensity of this steady "equivalent 1ight"
in“ro:ses very rapidly with the amount of pigment that
"3 !azkirg, and the relation arpcears to be approximately
e rertigl, One would Like to understand this feature
Eotire atintatic e terms 0f the mechanism of receptor
TEast i, Lt Wt atoger the explanation, knowiedae of
LLariaels bt s necossary i f sense s te be made
Eorrae s el T L trant Geeyrring contrally o the

Lt L r e e wtart i,
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UNCLASSIFIED

meer, AL S0 and Arkins, W, J. (University of Lydney, Lydrey, tillua,,
SEteabi Y THE et LE OF PeOTHC DTIMGLATEE S 1N Tib 1ue T F ek, T,
PeANE L dnterngtional Journal of Ulinical and bxperimental hypnosis, Vol s11,

o, o R=37 (19ed) (UNCLASSITFIED)Y (PA 12,657),
(LY The relative effectiveness of the ordinary verbal
mathod of traace induction is compared with 2 forms of
induction utilizing mechanica!l photic stimulation, and
with methods combining the personal and mechanica!
features. The criterion of trance adopted was the
compulsive carrying out of a difficult suggestion
Rasults 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
compliex matter involving both social interactions and
relatively nonmeaningful impacts on the brain,

Ham, W, [., Jr., et al., ELECTRONICALLY PULSED LIGHT SOURCE FOR THE PRODUCT IGH
0F 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 electronicalty an
Osram XBO 200! high-pressure xenon lamp. The instrument
.is being used to investigate the optical hazards
accompanying short pulses of radiant énergy 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 Medica! Research Laboratories,
Rerospace Medical Division, Air Force Systems Command, Wright-Patterson
Air Force Base, Ohio, Contract No. AF 33(616)=-7583 (July I963) 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, dtsfance,
duration, and spectral composition.

Severin, Capt. S. L., Newton, Capt. N. L., and Culver, LTC J. F. (USAF, MC),
ANl EXPERIMENTAL APPROACH TO FLASH BLINDNESS, Aerospace Medicine, Vol 33,
No. 10, pp 1199-1205 (1962) (UNCLASSIFIED) (PA 14,081),

(U) This article describes an experimental approach to
the study of flash blindness., Two apparentiy normal
s.bjects may differ by as much as 40 seconds in their
recovery from a dazzling flash of 232,000 lux. The
me:an figqures demonstrate that the 16 subjects had

UNCLASSIFIED
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Yol gty ey feeons to g tes gt i b b ary Lioe b a

Dot oftfort gpen the tiee roguired fur recovery
cromoasrles I oeany Tostances, g osubject's reconery
tire ws shertorad by oas much 5 479 percent when the
Suniblary sice o wan dooraod, The explanation nf this.
Shetamenon s thagt the agmeunt of Liaht gdmitted to the
2ve v es gnaversely to the greg Of the Duoi1|3rw
arertire, Therotere, o smalbler puril admits less light
SaNd rore TS g mare ranid recovery.

st ae, Moo, et ol (Department of Neurology and Psychiatry, Universit,
as Verical francn, Salveston, Texas), SOME FURTHER CURSERVATIONS ON THE
TALLY SLICITEDN ARQGEIAL RESVCNSL, EER Clinical tleurophysioloq vol 13

» Y_ JY' »

-—
e

i
P33 ([0 (UNCLASSIFLR:) (BA 12,655),
) Jtservations on the effects of intensity and wavelength
Jf lignt on electroencephalegrachic arousal responses have
ceen stulied, In aadition arousal response durations of
*~e left and right hemispheres of left- and right-handed
individuals nave been investigated. Results of studies
relatez to hemispheric dominance indicate that although
trere was 3 tendency for the right cerebral hemisphere
t> show 3 longer response, statistical analysis cf the
data revealed no significant difference between the sides,

2arron, Col. R, D, (Canadian Forces Medical Service, Ottawa, Canada),
NCCUPATIONAL INJURIES TO THE EYE RESULTING FROM EXPOSURE TO THE ELECTROMAGNETIC
IEITTeLN, Yedical Services Journal, Canada, Vol XVI, pp 487-500 (June 1960)

( NTLASSIFILED) (PA 12,615 N)., .

-

’

g

’

[

(L) Tnis paper has attempted to review the physical
srogerties of the major divisions of the electro-
maznetic spectrum, to relate the known hazards to the
visual oraans from these major divisions to current
sccup3tisnal oroblems and injuries, and to review the
~ause, effect, and prevention of such injuries.

‘toside LiLzdron Leader T, C. D, (FLYING PERSONNEL RESEARCH COMMITTEE),

ROORJATION ATD LUMIMIANCE -OF A NUCLEAR EXPLOSION, Institute of Aviation

“eticice, nyal Air Force, Farnborough, England (March 1960), 27 pp

SLFIEL) (2R 13 ,614),

;oLunitering the whale prablem of the ocular hazard,
R e v the conclgsion that with midld stimuli, that
et oyrlasion ey larne distant explosion, there
srtLsthy voneshiem enpaciglly i f white floodlinhting
fo0e e lmee e, s proyided, Sorme degree of dark adaptation
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oo lewt it 0y trae, bat i iy ousuallv regarded o

it

yLerttie since the gitcrew ot todsy rely less on o ninatt
il tootiony whish Bave been taken over by _in‘,trunu:nvf-,

pnt by radar, Stimulioof moderate severity can also Lo

reserded as diving rise to little ditficulty, but in this
Jase one has to place more imporiance on training the
St nat to look at the source after detonation,
SLemanan, AL R, M D, Heim, H, C., Ph.D., and Stilson, [ W., Phol,,
PMEUTCAL EFRECTS OF EXPOSURE TO LLECTROMAGNETIC RADIATICGH, PART 1 -
LTV IOLET, Report No. WADD-TR-60-376, from Physics, Engineering, Lhemictr,
wrpaaration, Boulder, Colorado, to Life Support Systems Laboratcry, Aerociate
Mecsical Division, wright-Patterson Air Force Base, Ohio, Contract tio,
A7 33(nl0)-0305 (May 1960), 181 pp (UNCLASSIFIED) (PA 13,474),

" (W) 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,

Mararov, P. O (Zhdanov State University, Leﬁingrad), EFFECT OF VERY INTENSE

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

Biophysics, Vol 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 sfumulafuon 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 explosuons, and,
possibly arc flashes.

(U) Visual radiation is, of course, the most interesting
from 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
fight, or flickering light, or glare (or insufficient
light, for that matter) causes organic damage to the
eye. Hevertheless, there are theoretically sound
reasons for thinking that the energy absorbed could,

if excessive, cause the same type of damage as that
~a3uysed by infrared radiation.

UNCLASSIFIED
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S O R TR Y20 I B AR AP R T LT S RS Y T A L R O BF SO 08
o SN EEANA (A L e, 1) e o T LA T ) (A 1720,
) These flicher effects which interfere with

o o usness appear gt freguens ies relagted 10 the

ytona rhythm ot the tEt, o ot 10 opa. Annoying

croirritating sensations seem o occus with o aperiodic

thsten or with rhythmic {1 shes ot 3 to 9 cpe.

visaal iPllusions appear to be produced by frequencies

above 10 to 12 cps. It appears likely that high

intensities of light 'will be more effective in

producing the desired effects of flicker although

much remains to be done to determine the optimum

light and dark intervals, background contrasts,

and efrfects of stray light.

71, Sach, L. M. N,, Sperry, C. J., Jr., and Ray, J. T., EFFFCT OF rLICKERING
LIZHT ON HUMAN SUBJECTS, Report No. |, Department of Phvsiology, Tulane
Lniversity Station, New Orleans, louisiana, Contract No. DA-44-009 ENG-244F%
(“tarch 31, 1955), 41 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 twenty-four cycles were only slightly
less effective in this regard. These events were
more often reported during the fifth (and last)
minute of exposure to the flickering light.

' 72. Ule*f; G. A. (Washington University, School of Medicine), FLICKER SICKNESS,
p A. M. A, Archives of Ophthalmology, Vo! 50, pp 685-687 (1953) (UNCLASSIFIED)

(PA 13,255),

(U) Exposure to 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. '

~J

**arshall, C., M.D., Walker, E., M.D., and Livingston, S. (The Johns Hopkins
University School of Medicine, Baltimore, Maryland), PHOTOGENIC EPILEPSY:
PARAMETERS OF ACTIVATION, A. M, A, Archives of Neurology and Psychiatry,
Yol 69, po 760-765 (1953) (UNCLASSIFIED) (PA 13,251). ' /

(U) It was demonstrated that red tight was at least
10 times as effective in triggering attacks 'in a

~ase of photogenic epilepsy as were other colored
liqhts tried. Minus red glasses were of considerable
3id to the patient. '

~ UNCLASSIFIED
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R riles, . vy (National Physical Laboratory, Teddington, tngland), wkieln
SRR b GLARE AND DAZZLE, Hritish Medical Bulletin, Vol 9, pp 90-%7
CEAST=25) (UNCLASSTEIED) (PA 14,328).

i (I The idea that darzle could be used as a weapon
was constantly recurring during World Wor 1. On a
very bright moonlit night o pilot well caught in the
beam of a3 searchlight is prevented by dazzle from
secing objects on the ground within some 2 miles
[3.2 hm] 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 nbscure 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 reflected
buck 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
H attackers. |t 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 |imited period of about 1/2 hour
during nightfall,

(U) On the whole, it may be said that dazzle as an
actual weapon of war has proved disappointing, while
in those cases where it interferes in some measure
with efficiency it is not particularly easy to

el iminate.

75, Ham, W, T., Jr., et al. (Medical College of Virginla), 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
l3sers. . :

UNCLASSIFIED
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RN NSttt o tne Dtoyetandg Uhain Dealer, Cleveiand, Ohir,
Sharaarnry "O, FO70) (C*a LA IHe ) (1A 55,7!;.'). -

() Inis news article describes o riot control device,
Patented by two Missourians, which relies on sonic
waves to disperse crowds, tdward G, L.r jinette and
Charles W, Porter, both of St. Louis, say the only
etfoctive devices now available to luw-enforrement
officers are the nightstick, riot gun, and cattle
orud.

(U) In the patented instrument, which can be 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
repugnant that hearers leave the scene, but no permanent
injury is caused.

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

Jscar, K. J., and Bordelon, T. T., PROPAGATION OF HIGH=-INTENSITY, LOw-
FREQUENCY SOUND WITHOUT LOSS, Report No. 1980, for the period November 10, 1969 -
Cecember |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 first phase of this program
covers the experimental effort to transmit low-frequency
sound over large agistances 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 TUNNE! 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 iIs an account of the first results
o¢ tests with a small pulse-jet aeroplane engine used
to, in this case, generate an intense noise. it was
recognized at NCEL that the small pulse-jet engine,
manufactured as a model airplane or boat engine, would
not produce sufficient noise for the purpose under

-~ UNCLASSIFIED
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asiteration - tunnel clearance in Vietnam, 1t is conolydes
?'JY intreguent (10 to 100 times per second) but intern.e
explosions from g targe pulse tube should provide an

intaloerabte noise level.,

NOEsE D PRFRECTS ON MAN AND MATERIALS A SELECTIVE BIBLIOGRARHY, beport ‘v,
GF=dnd o dohn B onennedy Space Center, NASA, Washington, D, €, (Februasry 1Y,
19cd), 30 pp (UNCLASSIFIED) (PA 33,736). :

«U' All entries in thls bibliography include a short
annotation except those that carry a "Confidential"
security classification.

Rackus, B. T., and Hoster, S. F., BEHAVIORAL RESPONSE TO PSYCHONEUFRAL
STIMULATION (U), Third Quarterly Report, for the period November 5, 1967 -
February 5, 1968, from Melpar, Inc., Falls Church, Virginia, to Naval Air
Systems Command, Washington, D. C., Contract No. NOOOI9-67-C-0328 (13952),
33 pp (CONFIDENTIAL/Group 3), 33 pp PA 32,273),

(Vin Studies were made using rodent and squirrel monkey
subjects, the drugs DS-2, DS-3, and sound and light
stimuli. The principal effort with the rodent subjects
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 to 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. :

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

(U) A standard literature study was conducted concerning
the effects of very high sound pressures on the human body.
The effects of sound on man are discussed on the basis of
~ the symptoms developing in people working under actual
noise conditions. Since very high- and very low-frequency
sounds, especlally, seem to exert a neqgative effect, they
are considered apart In this study. The influence of
low-frequency mechanical vibrations on man Is dlscussed
also. Finally, a number of conclusions are drawn. On
this basis, some careful suggestions are made concerning
standard rules on the effects of high-intensity sounds
on the human body. .

C OB ENTIAT
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MCCarvey, J.o WL, and Buckrop, ke Le, THE FERAIBILETY b LOInG A T
ENERCY FOR MIELITARY APPLITCATIONS (), Report Noo o 7=248F 110 " Frry e
Jammand, Rock Island Arsenal, lock Island, Hlincis (v tober 1907), 1

(CONFIENT AL ZGroup 4) (A 33,5916), AD 388 128 L.

(U) von Gierke in 127 ¢stablished the threshold for pain
as approximately 7% db for static pressures, 165 db at

3 cps and decreasing to the range of 140 db from 15 to
well above 100 cps. Experiences with whole-body caposures
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
cylinders.

(U) In a series of tests conducted with the NASA-LRC

Low Frequencv Noise Facility (140 to 150 db at mid-band
frequencies of .2 to 40 cps), subjects reported an
uncomfortable pressure buildup in the middle ear. This
effect, however, was almost entirely absent when earplugs
were 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 50 to 100 cps range and
voluntary tolerance was reached in 2 minutes at the following
intensities and frequencies: 153 db at 50 cps; 154 db at

60 cps; 150 db at 73 cps, and 153 db at 100 cps. Exposures
were stopped at these intensity levels because of the
following subjectively alarming responses: mlid nauses,
giddiness, subcostal discomfort; cutaneous flushing and
‘tingling at 100 cps; severe coughing and substernal pressure,
choking respiration, salivation, pain on swallowing, gagging
and gliddiness at 60 and 73 cps. One subject also developed
testicular aching at 73 cps. At 50 cps, one subject
developed a2 transient headache. All subjects exhibited
marked fatique.

Vogel, H, H,, Bird, H. P,, and Williams, H. C., ANNOTATED BIBLIOGRAPHY:
DEVELOPMENTS IN ACOUSTICS AND HYDROMECHANICS WITH POSSIBLE APPLICATIONS
IN OFFENSIVE ACOUSTIC WARFARE (U), Final Report, Report No. 124, from
Presearch Inc., Silver Spring, Maryland, to U. S. Navy Electronics
Laboratory, Contract Mo. M123(953)56123A (June |,” 1967), 100 pp
(SECPET/Group 3) (PA 31,728), AD 385 063.

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

.~ {This Page is Unclassified)
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Aoarsitiongl informatioan in some peripher gl ogress o f

o oatentiagl o interest,

Sl Uamtae, A b et al., A STURY G EFFECTS OF VIEGUAL FLICKES ANG A&LGIT 6

LU T ONCENAN PERFORMANCE, Final Report, Report No. AFATL=Th-6£7<12,
veom Caiversity of Oklaghoma, besearch Institute, Norman, Ukléhoma, t, Air
Corce Armgment [aboratory, Ealin Air Force Mase, Florida, Contract ‘o,

AP 20 M) =nDhe (February (1967), S8 pp (UNCLASTOIFILE) (PA 26,55%),

A N T

() Results of nine luborutory 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
did not show promise as a harassment device at the
intensities investigated. ' '

85, 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’;25 This report on the current research program dealing
- with responses of rodents. to 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., |+ was not, however, anticipated
that results with rodent subjects would necessarily
have direct applicability to subsequent human
studies, but that such studies would be helpful
in developing experimental techniques.

%€, CCMING: FANTASTIC 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
a3 profoundly disturbing emotional effect. |ts precise
impact on any given perscn is somewhat unpredictable.
“ume people are immune to it; others are not, Most
react with an inexplicable feeling ot deep anxiety
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Y Ctner sonie devices gre f craeen valae and could
Seowsed gt once. s owerful Pullb=norns that amit
“earsplitting Blatting and shrieking noises are one form
af anti=riot wearon.,  They can be used to drown out the |
reyvtamic chanting, sinaina, ani handclapping that some
atitators use to whip up a crowd tc fever pitch,
celicopters, eaquipped with rhese powserful portable sound
crotectars, can hover cver g hostile mob or a menacing
rowd Of demonstrataors,  Sorme electronics experts foresee
2 more futuristic and fantastic type of sonic riot-tuster:
It is5 3 low=vibration sound which would have the extra-’
ordinary ability to resonate the human viscera and thus
aféect the colon. The effect on a screaming, rock=-
tnrowing mob would be the same as a mess attack of
uncontrollable dysentery. 1t should bring any riot to a
" Juick 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
inexpensive 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, low-amperage
electricity will shock rioters bent on overturning the
vehlcle. Persons inside the vehicle are unaffected. Under
experimentation is a vehicle-mounted high-pressure system
which shoots an electrified stream of water. It gives a
harmiess but unpleasant high-voltage shock.

.ocer, CT. E., and Lehrer, S., DEVELOPMENT OF PSYCHO-PHYSIOLOGICAL AUDITORY
STIMULL AIRBORNE WEAPCNS (U), report for the period May 8, 1964 -

“prit 7, 1965, Report MNo. ATL-TR-65-44, from Astrosystems International,
fnc., Fairfield, 'Yew Jersey, to Air Force Armament Laboratory, Eglin Air
F-rce Base, Florida, Contract No. AF 08(635)44370_(March 1966), 172 pp
‘CONFICENTIAL/Group 4) (PA 24,682), AD 373 061.

W)

L ;Z‘KThere were two main ot jectives to this program. One was
to conduct a literature search into the psycho-physiological
effects of high-intensity sound on man. The other was to
fanricate and demonstrate a sound generator capable of
ornitszing 130 decibels (re: 0.0002 microbar) at 500 feet
wi*rin the frequency ranqe of 2 to 100 cps.
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b ErsLecRaAbs Soya 4, Report Lo, VAR RYASY 4, Teennicoal tedregrt
g Litrary Yervices (Jaly 19e9Y, 32 pp (UNCLASSIEIEDY (BA 21,50%) .

i) This biblioaraphy vontyins references to publistied and

urpublished Jocuments on noise, HNearly all the documents

relate theory or practice directly altlied to aircraft

noase,
Aoheel, Ko M., Austen, B, (., and Veazie, W. H., Jr., STATE=OF=THE =ART “T0L¢
ONCSALANCE DISRUPTION (U), Report No. BAT-171-12, frem FACIC, Battelle
Memorial Institute, Columbus, Ohio, to Advanced Research Projects Agency,
nashington, D. C., Contract No. SD-171 (January 20, 1965), 62 pp (SECFET/
Sroup 3) (PA 9418), AD 360 189.

(U) On the basis of the l|iterature 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, Battelle Memorial
Institute, Columbus, Ohio, to Advanced Research Projects Agency, Washingtcn,
D. C., Contract No. SD-17! (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
Directorate of Armament Development, Aeronautical Systems
Division, at Eglin Air Force Base. The stated purpose of

"the research was to "investigate the potential of flickering
light, sound, and suggestion, singly and in combination,
for use in psychological weaponry".

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

AD 458 244,

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

and related exposure contours.

GCabpnhlLLLAL
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oYy esart toy ATL =l ien da ) rar Falcon Researon gred Tasgeloeee s
LoLeter, char ety e n to g to of Armagrent lavelonment, balin Alr
o oo, Blorid, Sontoact N, oAb D80 A =0 8 (actuber 1904), T2 Lo

SNOPALS roup ) (A P40 %), AD RYE B2,

@//‘ "re purpfose fhr this resesrih was to investitate tne
srortigh ot flickering Tiant, ound, and sunaestion,
sinaly and in o combination, for use in psycholonical
a0a00Nnry, A search of the pertirent literature was
perrormed followed by individual and group experimentation,
Tre results obtained Jemonstrate that potential exists
for the use of photic flicker 35 a weapon, Sugnestion
was effective in *he laboratory but ineffective with
military groups in an unemotional setting. Further
experirentat on with photic flicker singly and in
aaedination with suagestion is warranted. Recommendations
for further specitic research are provided.

Pt Lozt koo HL, THE APPLICABILITY OF ACOUSTIC ENERGY AS A BATTLEFIELD wWEARCM,
¢raom 2merican “achine and Foundry Co., Alexandria, Virginia, to the U. S.
Army Limited war Laboratory, Aberdeen Proving Ground, Maryland, Contract
No. DA-18-001=-AMC=551(X) (September 1964), 55 pp (UNCLASSIFIED) (PA 14,673),
AT 451 239, :

{(U) A study of the past and current literature on the
subject was accomplished and ana:ysis based on best
currently available data was made to determine the
device size and complexity required to achieve the
cesired effects at reascnable ranges. The study
covered not only the use and effects of audible sound
but alco the effects of infrasonic and ultrasonic
energy.

31, Znmatalov, N. N., Saitanov, A. 0., and Glotova, K. V., ON THE STATE OF T:E
TARDIGVASCULAR SYSTEM UNDER CONDITIONS OF EXPOSURE TO CONTINUOUS NOISE,
~igiena Truda i Professional'nyye Zabolevaniya (Labor Hygiene and
~ccupational Diseases), Vol 6, pp 7, 10-14 (1962), transiated by E. R. Hope,
Cirectorate of Scientific !nformation Services, DRB Canada, Translation
. T 411 R (September 1964), 5 pp (UNCLASSIFIED) (PA 14,284), AD 607 7GS.

(J) It is concluded that:

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

(2) Very often the subjects exhibited an instability
of thg arterial blonod4 pressure. The electro-
cardisgraphic data showed bradycardia with a
tendency to retardation of the intravesicul ar
cnnductivity, plus a depression of the T-wave
trat wis mo3t frequently observed after physical
stress ar4 at the end of the work perlod.
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coom Anresaysterns Intornationg!, Ino,, tlew lersey, to Advanced Mesearch
Trolec*ts daency, washinaton, {5 0L, fontract No, SD-167 (August 15, 1962,

Lo NSLARTIE I DY (A uR))

(Y Tre primary tochnical objectives were to establish the

chraracteristics of g qgasenus phase detonation system as a
Csoomle ofF cortralled acoustic power and to demonstrate

certain pcactical aspects of the operation of a single

=i an=frequency qasecus phase detonation tube such 3s life,

retiarility, e¢ficiency, and other operaticnal characteristics.
Telommer, AL M, Arees, £,, and Feilly, R. (University of “assachusetts,
Arsarse ) Yassachusetts), NOIUE AND HUMAN PERFORMANCE, A PSYCHOPHYSINLAGICAL
T Yo, |, pp 83-97 (January 1963) (UNCLASSIFIED)

(o) Cistraction studied in terms of changes in ambient noise
levels was found 10 be a function of the amount of change,
a=en adaptation of the ear is controlled by use of on-off
scund sezuences, ignoring distraction, performance is directiv
related to the on-off ratio early in exposure and inversely
related to the ratio later in exposure. At all sound :
ra*iz performance in noise is better than in quiet, When
dictracticy is taken into account, these results are '
infl enced by the differences irn rate and amount of
azactation of loudness and rate of habituation to
distraction so that at any given time performance may

seem to te decreased, increased or unaffected.

Flutcnin, R,, PHYSIOLOGICAL RESPONSES TO HIGH INTENSITY INTERMITTENT SOUND,
from ~séstra College, Hempstead, New York, to Office of Naval Research,
#«3as-irs*ton, T, C., Contract No. HONR-2252(01) (May 1962), 12 pp (UNCLASSIFIED)
‘SA 21,615), AD 467 525, : '

() Eighteen subjects were exposed to brief periods of high-
intensity intermittent sound at 3 pulses per second and at
lesels of from 100 to 120 db, Skin temperature, skin
imsedarce, E¥G and continuous systolic blood pressure from
t~a firqer ~xere recorded., The results indicated little or
r, eféant on a3l the measures except GSR which showed a
Trerpr diecirccie i magnitude of response with an increase
e irtersiry o 5oynd,. Comparisons with previous reports
1oL tastariya explanations are presented.

UNCLASSIFIED
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s o, PHE Tt e oy ranct, b Eioes Of Nesal b ger )
R U AL I A T O I N N B I N O 0 I S AP A L7 I
Y st o oty pariag f this researct proagroam,
SO AU et Y war Lo bished on o the use L f nian

crorsty Gltraselnd tor inves i gations on the central
Sor LS avatem of eammals, Ul traconic instrumentaticn
woas JOsIned andg built tor phrecision irradiation of
tissees of the central nervous svstem:  Comprehensive
nistolagicatl studies were made of lesions in the brains
c€ cats and morkevs produred by ultrasonic irradiation.

~soalle, ®., PEYOHOUY SIOLOGICAL PROBLERS RELATED TO NGISE, Fsychologie
Vol 3, op 2¢6-270 (1958) (UNCLASSIFIED) (PA 15,943),

Sroamtaiae,
) The rature of noises in relation to their circumstances,
> tre dhysiological and psychophysiological state and to

the past training of the hearer was studied. The measure-
~ents of the noise levels between |5 and 160 ph* according

to *ne sources, the normal and pathological physiological
effects of noise on the ear and on other sense organs, the
ceneral physiological effects on the organism, as well as the
effects of ultrasonics, of vibrations and infrasonics, of
snocwwaves and of sudden variations in pressure were
examined. Noises are harmful above 86 ph, and dangerous
a~ove |10 ph, :

Je-~iscn, H, J. (USAF Aero Medical Laboratory), Crannell, C. W., and
Za~all, D. (Miami University), ACOUSTIC NOISE AND REPEATED TIME JUDGMENTS
*. A VISUAL MOVEMENT PROJECTION TASK, Report No. WADC-TR-57-54, Air
~esearch and Development Command, Wright-Patterson Air Force Base, Ohio
("*s=ch 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
disapreared and a guess had to be made as to when the
targqet was under a crosshair, Effects of noise programs
(3roups) and of trials were significant beyond the

.0l level of confidence. The effect appeared to be

*he same regardless of noise programs and is a fairly
smooth negatively accelerated rising curve In which
iudgment time increases with succeeding trials. The
results sujnest that appropriately programmed noise
cistorts subjective time,

7, T2 unit of loudness level on a scale beginning at zero for the

~*ei0 3y%inla 22und and correspgonding to the decibel scale of sound intensity
“-o - ~ver of phons of a qiven sound being equal to the decibels of a
= b tona ludned by the listener to be equally loud.

UNCLASSIFIED
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T VoA, WMo etts dnstityte of Tedhingd /TJ_/), [ IR U SO

oonsle b STURY ) Noise Control, pp 22-27 (duly 19%%) itk g
9 N

W Tae etfects of noise on man are not <o simple that rhey

~ oy te ostudied on the basis of stimulus ond response.,  The

erroctive stimalus myy occur Juring ¢ myjor portion of a

Picotime,  lhe response may not become opparent for years.,

fU) Attitudes and even emotional reactions toward sounds
are often more closely related to context and past
asscociations than to decibels or even sones. Significant
nearing loss can be demonstrated long before the exposure
ncise 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 compiex industrial
spectra, 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 PQSSIBLE USE OF SOUND IN CROWD CONTROI.,
Enclosure 2, Report No., R-3567, from RACIC, Battelle Memorial Institute,
Columbus Laboratories, Columbus, Ohio, to U. S. Army Land Warfare Laboratory,
Acerdeen 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
produced at lc.' intensities but high intensities wouid
insure quicker response. The operator is easily protected
from these sounds by ear protectors built intfo 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

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

(1J) Femington's "Modi-Pac" is a |2-gauge shot-type shell.
in which the lead shot is replaced by pulyethylene
olzstic pallets. These pellets are approximately

"7.1?2 inch in diameter and have a deterrent effect on

UNCLASSIFIED



te B v magrs g agrage o f e el et L 20 Yo Yy b
_;E‘_\?_y!‘u\‘ the sollety will not penctrate
caoSarer, At Loeie ranage, the porformance i much torgtaer
oot raaes ander S oyaras, an officer under attack i<
Soovi ted with omere than adeguaste protection.  The shel |
naeog deliterately toud report and Ty prominent muzzie
tlagsn tor paychological effect, :

heowi i, L oa, and Hucek, Hy L, A COMMENTARY OM LHOT=FILLED ALS A7 A
U AL GEACON FOR CROWD CONTROL, from Battelle Memorial Institute:,
Jolumpus Laveratories, Columbus, Ohio, to U. S. Army Land Warfare Laboratury,
Arordoen Troving dround, Maryland, Contract No. DAADOS5-71-C-0163
(Cecemter 4, 1970), 15 pp (FOR OFFICIAL JSE ONLY) (PA 38,047).

()>L9ﬂﬂﬁ) This report consists of a discussion of the use of
shot-filled baags as nonlethal weapons, six simple scenarios,
and 3 short test outliine of some factors that may affect
their use. It is concluded that a shot-filled spin-
s*abitized bag might be an effective control weapon for a
ranje 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
sound potential, |Its use should be with actively forward
tactics rather than in a defensive or passive mode.

125, “ainhardt, R., THE STUN GUN - A NON-LETHAL WEAPON, Law and Order, Vol 18,
Mo. 10, pp 86-68 (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. |t assumes its normal size
shortly after eiection. 1t 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
train injury. It is not anticipated that blows to

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

126, NEWEST ANTIR!OT WEAPON: 'BULLETS' OF WO0D, U. S. News and World Report,
Yol LXI1X, No. 3, p 36 (July 20, 1970) (UNCLASSIFIED) (PA‘38,643).

(1) vooden pellets, fired by compressed gas from rifle-
style launchers, proved to be an effective crowd-dispersal
#23con during disturbances at Berkeley. The device, known
as tha “Myltiple Baton Shell, was described by Berkeley
a7~ lize 3s apparently more effective than tear gas. The
cztlats strive with a stinging impact and have about the
~ e eéfent 35 a3 pilly olub, but from a range of 40 or more
745, ard troey are too light to be thrown back with force.
- r3t cases, the celil.:t does not break the skin, but
.t treaw ponas at closa range.
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ACCD PELLETS Gk D ACATNGT CALITFORNTA RIOTEKRS, Washington Post, p A-2

C(July 8, 1970) (UNCLASHIFIED) (PA 38,0L44),

(W), This article describes the same pellets reported on
in PA 38,043 (ltem 106, on preceding page) and presents
much Of the same information., The pellets are stacked
five deep in 3 metal cartridge like a shotgun shell.
They cost about $7 a piece, compared to $13 for a tear-
gas canister,

fa

Young, R. B., NON-LETHAL INCAPACITATION WEAPON (U}, Final Report, Report fio. : N
LWL-CR-07B69, from AAl Corp., Cockeysville, Maryland, to U. S. Army Limited
war Laboratcry, Aberdeen Proving Ground, Maryland, Contract No. DAADO5-69-C-0117

~ (November 1969), 60 pp (CONFIDENTIAL/Group 4) (PA 38,005), AD 509 675 L.

J)

L’U?T The design of a weapon that will produce nonlethal
ircapacitation has been accomplished. A low-signature,
closed-gas launch system, compatible with the M79 grenade
launcher or M6 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 Shukts, 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
Loborafories, Edgewood “Arsenal, Maryland (November !969), 45 pp (UNCLASSIFIED)
(FA 36,863). ’ :

(U) At present, there is little scientifically supported
knowledge 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 control 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, constructeo ot barbed wire and German barbed
tape; triple standard concertina (TCS), constructed i
from barbed wire concertina and German barbed-wire ‘ e
concertina; the rapidly emplaced anti-personnel

obstacle (REAPO); the general-purpose, barbed-tape

nbstacle (GPBTO); and the caltrop.
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i1, Samcels, David w., Egner, bDonald 0., and Campbell, Donald, KIOT CUNTKOL:
; " ANALYSIS AND CATALOG, Final Report, Report No. 69-14, Research Analysis
f dranch, U. S. Army Limited wWar Laboratory, Aberdeen Proving Ground, Marylant,
(October 1909), 165 pp (FOR OFFICIAL USE ONLY) (PA 39,060}, AD 8€I 296 L.
9
k }ﬁﬂﬁﬁ) 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 to
"ghetto"-type riots, necessitated by limitations in time
. and available information; however, the materiel Items
- : 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 controi. 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 |, 1969) (SECRET/NOFORN/Group 3) (PA 36,694), AD 502 129.

(U)- The proceedings of this symposium include a
discussion of "caltrc.s". These are two pleces of
wire joined together so that when thrown they lang
on three points and the other point sticks up so
that it will plerce the foot. The delay time which
these produce, not counting the surprise effect, Is
better than current standard wire- and concertina-
type obstaclies. Caltrops could be air emplaced.

113. GENERAL BASE DEFENSE SYSTEMS. VOLUME Vil: COMPONENT CHARACTERISTICS (FACT
"SHEETS) . (U), Part |, 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. DAAHOI|-67-C-1384 (July 1968), 346 pp (SECRET/
NOFORN/Group 3) (PA 33,700.4), AD 392 301 L. '

(U) Fact sheets are presented on a variety of barriers
for base defense including double-apron fence, high-wire
entanglement, cattle fence, chain-link fence, caltrops
(barbed impediment), barbed wire, and barbed tape.

114, Gluckstein, M. E., SCREENING AND SIGNALING SMOKES, thyl Corporation, Research
Laboratories, Ferndale, Michigan (Jaruary 8, 1968), | p (UNCLASSIFIED)
(PA 32,149).

(U) Readily disseminated agents for producing either dense

screening smokes or chemiluminescent signaling and marking

smokes have been developed by Ethyl Corporation. Both

types are liquids that react with air and moisture to

form heavy goncorrosive, nontoxic, nonirritating smokes,
(Thls Page Is For Official Use Only)
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Sirvin, R, Ao, et al,, INTERDICTION SYSTEM (U), Final Report Ho. LWL=LK=0%06E,
from General Dynamics, Pomona Division, Pomona, California, to Aberdeen
Proving Ground, Maryland, Contract No. DA-18-001-AMC-1120(X) (September [%67),
150 pp (CONFIDENTIAL/Group 4) (PA 32,703),

leC? 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 deV|ce are
described. :

Applegate, R., WEAPONS FOR RIOf CONTROL, ORDNANCE, Vol 51, No. 282, pp 604-609
(May-June '1967) (UNCLASSIFIED) (PSI-C-688).

(U) This article reviews some of the nonlethal riot-control
equipment developed since about 1964. Among the devices
which are discussed are the shock baton, the MPG-100
grenade whlch 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 Viefnam
(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-| helicopter and to record
the methods used for its employment,

Styles, M. F. E., INTEGRAL SMOKE GENERATOR, AIRBORNE, CARGO HOOK COMPARTMENT
VERSION, TYPE 53E00-62B, 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.

(U) A method of dispersing a small quantity of fog oil
into the hot jet-engine exhaust gases of a helicopter
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,
forming a very dense cloud of white smoke or fog.

.
[
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Stytes, M. F. E., INTEGRAL SMOKE GENERATOR, AITROORNE, HEATUR COMEARTMENT
VERSION, TYPE 93E00-62A, Final Report No. LWL-CR-02C69A, from The Bendix
Corporation, Fluid Power Division, Utica, New York, to U, 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,. Wash:ngfon, 0. C. (Aprtl 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 producflon

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, For+ 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 conclusions reached included:

(1) Caltrops will penetrate footgear to inflict
puncture Injuries on all types and conditions
of soll consiadared 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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Lrentlharg, te L, g Mergenstern, P FEAGTBELITY AND b AR ORART Ul DEGE LG
FOOROCEUDGRE e AND N TRUMENTAT el bule THE B TELD EVALUATEON OF ML TR

U mATEON AGENTS, tourth nuartecly Progress keport for the pericd April-
July IHve, Keport No, bo=15%=5, from GCA Corp., Bedford, Massachusetts, tr,
Assessront Technology Branch, Ul S, Army Directorate of Technical Support,

tdaewaod Arsenat, Maryland, tontract No. DA-18-035-AMC-706(A)Y (August 196F),
32 nn (UNCLASSIFIED) (PA 20,889), AD 804 963, ' '

(W) This program was established to determine the feasibility
oOf 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

modi fications were accomp!ished; recommendations for
additional modifications were made.

McLain, W. H., and Evans, R, W., A NEW SMOKE SCREEN{NG 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-127(A)
(December 1965), 219 pp (UNCLASSIFIED) (PA 22,868), AD 479 680.

(U) A review of the 'literature for chemical smoke agents

is presented. Based on this review an experimental program
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. O., NONLETHAL INCAPACITATING WEAPON:  EXTENSIBLE BILLY CLUB, Paper
No. RAC-TP-194, from Research Analysis Corporation, Mclean, Virginia, to
Advanced Research Projects Agency, Washington, D. C., Contract No. SD-212
(November 1965), 20 pp (UNCLASSIFIED) (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 extensible

sel f-locking knife blade in the forward tubufar 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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Cityeem, AL VL THE HEALTH HAZARDS OF CLRTAIN GMOKE DYES, IH Uk T 1St
Tewroical Momor andum No. 1674, Picatinny Arsenal, Dover, HNew Jersey
Coepremter HenY 23 op (UNCLASLITRTED) (PA 21,502), AL 409 BT,

(Y Ime roxic and carcinogenic health hazards associated

with tne currently used smoke dyes, and also with possible
andidartes for smoke dyes, are discussed with reference

o offects of exposure, chemical structure, hazardous
impurities, and byrqusis reaction products. Recommendations
for avoiding these health hazards are also preeznted.

save, S. M., AEROSOL SPRAY SMOKE'DEVICE, Technical Memorandum No. 1610,
Feltman “esearch Laboratories, Picatinny Arsenal, Dover, New Jersey -
(“av 1965), 9 pp (UNCLASSIFIED) (PA 17,8S8), AD 461 989.

(1) An aeroso! spray smoke device for dispensing white
smoke 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
diameter) containing titanium tetrachloride, white
ohosphorus in solution with carbon disulfide and carbon
tet-achioride, and Freon-12 propellant, In the prototype
developed, a brass needle valve is screwed into a
threaded opening at one end of the cylinder. When the
manual |, 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. S. 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 XVII| 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
3TUDY 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 type would
oroduce a positive deterrent to a determined attack. The
sun designed was portable but was limited to an effective
distance of 30 feet. To be effective beyond this distance,
2 we3non woul J have to be larger and, thus, no longer

anrtavle,
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YR TCAL FORE TGN UNLLN\[‘TIO‘JAL WARIARE WEAPONS (U), Keport ho. FOTu 3&81-90572,
U. S. Army Foreign Science and Technology Center, Muni?ions Building, Army
“ateriel Command, Washington, O. C. (September l964), 56 pp (CONFIDENTIAL/
Group 4) (PA 15,317)., '

(U) This study describes and presents 1llustrations of
typical foreign unconventional warfare weapons and devices,
including caltrops. :

Parent, P. A., BIOLOGICAL EFFECTS OF COLORED SMOKE [NGREDIENTS, Special
Publication No. 4-59, U, S. Army Chemica! Research and Development
Laboratories, Edgewood 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
chiorate, colloidal sulfur, potassium nitrate, magnesium
carbonate and charcoal. Tests for carcinogenic action

are tabulated for benzanthrone, indanthrene Goiden Yellow
GK (dibenzo[a,nJpyrene-7,l4-dione), 2-(4-dimethylamino-
.phenylazo)-naphthalene and auramine. Other biological
effects of many of the compounds or element: are given.

Applegate, R., NEW RIOT CONTROL WEAPONS, Ordnance, Vol 49, No. 265 (July-
August 1964), pp 67-70 (UNCLASSIFIED) (PSi-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 |ights,
and tranquilizing and "nerve gases".

Kracke, R. D., SUMMARY REPORT ON SMOKE AND INCEND!IARY PROJECTILES v,
Technical Memoran :m No. 63-15, U. £. Army Chemical Research and Development

Laboratories, Edgewood Arsenal, Maryland (January 1964), 24 pp (CONFIDENTIAL/.

Group 4) (PA 22,899), AD 370 825.

\9\( WP and the modified forms of WP (PWP, PWPV and SWP):
in 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
stardard WP-fllled projectiles, However, under some

_conditions, the modified WP fillings produce balltstCally
unstable rotating-type munitions. It Is recommended
that a research study be Iniflafed to seek new lncendnary
fitlings for munitions.
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Applegate, R., CRCWD AND RIOT CONTKOL, The Steckpole Company, Harriovuarg,
Peansy lvania (1904) (UNCLASSIFIED) (PA 9442).,

(U) Chapter Y 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 1%€3),"
64 pp (UNCLASSIFIED) (FA 34,646). : )

(U) This manual Is published for the use of the personnel
to whom the Generator, Smoke, Mechanical, Pulse Jet,
ABC~M3A3 is issued. It contains information on the
operation and maintenance of the equipment as well as
descriptions of major 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 | (JULY |, 1940 - DECEMBER 31, 194%5), Special Publicaticr
_No. 1-42, U. S. Army Chemical Research and Development Laboratories,

Edgewood Arsenal, Maryland (June 1964) (UNCLASSIFIED) (Part |, 172 pp

CPA 17,629], AD 46! 128; Part 11, 171 pp [PA 17,653], AD 461 129; Part 111,

396 pp [PA 17,6571, AD 461 130; Part 1V, 180 pp [PA 17,6547, AD 461 131).

(U) This report on screening smokes -is one of a series of
historical monographs. |t covers not only ressarch and
development of the Chemical Warfare Service in the area
of screening smokes during World War [, 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
tor unconventional warfare. This cylindrical gun Is
10 inches long, 3-3/4 inches in diameter, and weighs
about .|| pounds. The 450-foot wire coil 1s wound with
sufficient energy to be propelled about 80 feet upon
release. |t is activated by retracting a pull ring,
simllar 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 not meet
Marine Corps requirements.

(This Page is Unclassified)
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