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DEPARTMENT OF THE ARMY

UNITED STATES ARMY INTELLIGENCE AND SECURITY COMMAND
FREEDOM OF INFORMATION/PRIVACY OFFICE
FORT GEORGE G. MEADE, MARYLAND 20755-5995

REPLY TO
ATTENTION OF:

Freedom of Information/ 1 0 JUN 2013
Privacy Office

This is in further response to your Freedom of Information Act (FOIA) request of October 23,
2008, and supplements our electronic message of May 12, 2010.

Coordination has been completed with another element of our command and other government
agencies and records returned to this office for our review and direct response to you. We have
reviewed the records and determined the records are partially releaseable to you. A copy of the
records are enclosed for your use.

We have completed a mandatory declassification review in accordance with Executive Order
(EO) 13526. As a result of our review information has been sanitized and 4 pages have been
withheld in their entirety as the information is currently and properly classified TOP SECRET,
SECRET and CONFIDENTIAL according to Sections 1.2(a)(1), 1.2(a)(2), 1.2(a)(3) and 1.4(c)
of EO 13526. This information is exempt from the public disclosure provisions of the FOIA
pursuant to Title 5 U.S. Code 552 (b)(1). It is not possible to reasonably segregate meaningful
portions of the withheld pages for release. The records are enclosed for your use. A brief
explanation of the applicable sections follows:

Section 1.2(a)(1) of EO 13526, provides that information shall be classified TOP
SECRET if its unauthorized disclosure reasonably could be expected to cause
exceptionally grave damage to the national security.

Section 1.2(a)(2) of EO 13526, provides that information shall be classified SECRET
if its unauthorized disclosure reasonably could be expected to cause serious damage
to the national security.

Section 1.2(a)(3) of EO 13526, provides that information shall be classified CONFIDENTIAL
if its unauthorized disclosure reasonably could be expected to cause serious damage to the
national security.

Section 1.4(c) of EO 13526, provides that information pertaining to intelligence activities,
intelligence sources or methods, and cryptologic information shall be considered for
classification protection.



In addition, information has been sanitized from the records and 4 pages have been withheld in
their entirety as the release of the information would reveal sensitive intelligence methods. This
information is exempt from public disclosure pursuant to Title 5 U.S. Code 552 (b)(7)(E) of the
FOIA. The significant and legitimate governmental purpose to be served by withholding is that a
viable and effective intelligence investigative capability is dependent upon protection of
sensitive investigative methodologies. It is not possible to reasonably segregate meaningful
portions of the withheld pages for release.

The withholding of the information described above is a partial denial of your request. This
denial 1s made on behalf of Major General Stephen G. Fogarty, the Commanding General, U.S.
Army Intelligence and Security Command, who is the Initial Denial Authority for Army
intelligence investigative and security records under the FOIA. You have the right to appeal this
decision to the Secretary of the Army. Your appeal must be postmarked no later than 60
calendar days from the date of this letter. After the 60-day period, the case may be considered
closed; however, such closure does not preclude you from filing litigation in the courts. You
should state the basis of your disagreement with the response and provide justification for a
reconsideration of the denial. An appeal may not serve as a request for additional or new
information. An appeal may only address information denied in this response. Your appeal is to
be made to this office, for forwarding, as appropriate to the Secretary of the Army, Office of the
General Counsel.

Coordination has been completed and we have been informed by the Central Intelligence
Agency (CIA) that information is exempt from public disclosure pursuant to Title 5 U.S. Code
552 (b)(1) and (b)(3) of the FOIA.

The withholding of the information by the CIA constitutes a denial of your request and you
have the right to appeal this decision to the Agency Release Panel within 45 days from the date
of this letter. If you decide to file an appeal, it should be forwarded to this office and we will
coordinate with the CIA on your behalf. Please cite CIA #F-2010-01292/Army #57F-09
assigned to your request so that it may be easily identified.

Coordination has been completed and we have been informed by the Defense Intelligence
Agency (DIA) that their information is exempt from public disclosure pursuant to Title 5 U.S.
Code § 552 (b)(1), (b)(2) (b)(3) and (b)(4) of the Freedom of Information Act and Executive
Order (EO) 13,526 § 1.4 (c¢) (d) and (h). The statute invoked under Title 5 U.S. Code 552 (b)(3)
is 10 U.S.C. §424, which allows for the protection of organizational and personnel information
for DIA.



The withholding of the information by the DIA constitutes a partial denial of your request and
you have the right to appeal this decision directly to the DIA. If you decide to file an appeal, it
should be forwarded to the Director, Defense Intelligence Agency, ATTN: DAN-1A-FOIA,
Washington, DC 20340-5100. Please cite MDR #0155-2010 assigned to your request so that it
may be easily identified.

You have received all Army intelligence investigative records pertaining to this request.

There are no assessable FOIA fees.

If you have any questions regarding this action, feel free to contact this office at 1-866-548-
5651, or email the INSCOM FOIA office at: INSCOM_FOIA_ServiceCenter@mi.army.mil and
refer to case #57F-09.

Sincerely,

L@’L&J
Brad S. Dorris
Director

Freedom of Information/Privacy Office
Investigative Records Repository

Enclosure
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PREFACE
{U) This study assesscs the capabilitics of forcign countrics to conduc: smoke, flame
and incendiary warfare. On the basis of available information, trends in research and
development (R&D) have been projected, and forecasts made, for the next 10 years.

(U) The study includes information relative to. the smoke, flame, and.incendiary
capabilities of the Eurasian Communist countries and the Middle East countries less Israel.
For simplification, however, the term Eurasian Communist countrics (ECC) as used
throughout the study includes the Middle East countrics less Isracl. Because the bulk of
subject materiel and equipment is of Soviet origin or design, Soviet capabilities arc
cmphas:zcd The ' study also covers known capabilities of the Frece World countries, Israel,

‘and non-aligned countries. Again, for simplification the term free world (FW) countries

includes Isracl and non-aligned countries. Appendixes are included to provide technical

‘characteristics of specific free world munitions and a comparison of these munitions with

their counterparts in the Eurasian Communist countrxcs

_ (U) Further technical data-and related weapon characteristics may be found in
TB-381-5-05 {FOMCAT Vol. S), dated 10 March 1976, and in F10-CST-1.76, dated

Junec 1976.

by(1)

(U) This document will be used to satisfy the nceds of US policy planners,
Department of Defense staff, military departments, commanders in the ficld, intelligence
collectors and analysts, and R&D personnel. It will also be used to sarisfy Department of
Defense quick-reaction requirements, both formal and informal.
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(U} This study is being disseminated devoid of blbhog*aphcai matcr)al to facilitate
wider distribuzion, A compiled blb}*ocraph\ has been prepared scparately and can be made
avaable to authurized recipients upon request to the Defense Intelligence  Agency,
ATTN: DT-iA, Wa_s‘hmgton DC 20301. lndividuals making such requeésts are cautioncd
that the addition of the bibliography to {or its association with) the study makes mandatory |
a more reswicted distribution of the study. When the bibliography is attached. the stud}"
must carry - the additional caveats DISSEMINATION AND EXTRACTION OF
INFORMATION CONTROLLED BY ORIGINATOR NOT RELEASABLE TS

QONTRACTORS OR COWRACTOR/CO\JSULTANTS

)] Constructive criticisms, conaments. or 'suggcstcd changes are encouraged, and
should be forwarded to the Defense Inte‘hgencc Agency, Washington, DC 20301
(ATTN: DT).

TORFIDENTIAE—
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Section I.

INTROD'VCTION

1. (U} General

Smoke may be defined as “an artificially produced aerosol. that is. a suspension of solid or
liquid, carticles in the armosphere, which attenuatcs the passage of visible light or other
forins of clectro-magrctic radiation.” Although generated {by burning wet straw, leaves. or
burlap soaked with' potassium nittatej during a few isolated battles, smoke was not
developed specifically for use in military operations until World War I.'! * During World
War I, smoke. used rather extensively both in offensive znd in defensive operations, proved
to be x decisive factor affecting the ocutcome of many battles. The development of smoke
systems continued from World War I throughout World War 1. Following World War Ii, the
introduction of clectro-optical surveillance and guidance systems caused the interest in
smoke to decline because its use seemed less applicable with these modern systems of
warfarc.? During the 1960s. rencwed interest in the military applications of smoke began o
appear in a number of foreign countries. notably in the Eurasian Communist countries
{ECC,. Subscquently. the extensive use of smoke during the Yom Kippur (October) War
reestablished that the proper use of smoke in offensiv: and defensive operations provided a
decided advantage for the user. This historical evidence, in addition to the continuing
emphasis placed on smoke operations by potential adversaries, indicates that smoke will

play a major role in future conflicts.
2. (U} Standard Smoke Agents

a.  Smoke agents have not changed signiﬁcahtly since World War I1. Suspected or
known smoke agents included in foreign military invenrtories are those derived from World
War 1 and World War il technelogy. Variatiens of some of these standard smoke miy.tures
have been noted {these will be discussed later), but no innovative rvpes are apparent.® The

following agents are commonly found in smoke inventories.! ?

NOT RELEASABLE TO FOREI NATIONALS

Methods Involved
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(1) Liquid agents.

(a) * Smoke acid. Smoke acids include chlorosulfonic acid, sulfur troxide,
and fumma sulfuric acid. Normally, mixrures of these acids are used to produce maximum

screening propertis, although sansfactory smoke screens can be obtained with individual .

components. Stated optimum cencentrations of a-smoke acid mixture designated-by the
Soviets as “S-4” are 54% to 60% chlorosulfonic acid, 35% to 43% sclfur trioxide, and 3% o
5% sulfuric ‘acid. The components of this mixture, atomized at about 400 kPa, react to form
sulfuric and hydrochloric acids, which combine with moisture in the air to produéc smoke.
The size of the particles formed wvaries, depending upon the relative humidity of the air.’
Although corrosive and irritating, the acid smoke is economical to produce and probably is
used ‘widely to produce large- -area smoke screens as well as for training purposes. Srnoke
acids can be used under extreme ciimatic conditions, since they rcact with ice and snow in
the same manner as with water.

» (b} Chloride mixtures. Liquid chloride agenrs are composed primarily of
titanium, slhcon, or tin tetrachlordes. of thcsc, titantum tctrachloride has the best
screening power. Sprayed into the air, titanium tetrachloride reacts with moisture to form
titanium trichloride and hydrochloric acid. The smoke, therefore, is somewhat corrosive and
irritating. When ammonia is present, it reacts with the hydrochloric acid to form ammorium
chloride. The smoke produced by this latter mixture is more dense and less irvitating than
titanium tetrachloride used alone. The chloride agents can be used in sprays from.aircraft,
by smoke vehicles, and in bombs and shells. '

. (<) Fog oil. *““Fog oil” or “smoke oil,” which is derived pnmanl" from
crude oil or bvproducts of petroleum distillation, is relatively sconomical, safe to handle,
homrr.t:mng, and noncorrosive. A common mixture contains 7% petroleum distillate and
30% fuel oil. The smeke formed by pumping this mixture into the hot exhaust (about
1200°C) from combustion chambers, is a combination of incomplete combustion products
and simultaneously evaporated excess oil. It is black-gray in color and has satisfactory
- screening power and stability. Armored vehicles, equipped with a special devlcc use fuel oil
mstcad of fog oil as the smcke agent.

(2) Pyrctcchnic mixiures.

{a) Berger mixtures. The so-called Berger mixtures contain a metal
(aluminum. zinc, iron}, a chlorocarbon [carbon tetrachloride, hexachloroethane (HC)], and
other additives, such as zinc oxide, to improve burning. A mixtre used by the Soviet Union
during Worla War I contained 41% carbon terrachloride, 35% zinc dust, 9% sodium chlorate,
8% magnesivm ca_rbonate and 7% potassium nitrate. During World War I, 1mprr)ved Berger

2
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mixtures werc prcparcd by substxtutmg HC. octachloropropane, and hc‘(ach]orocvclohcxanc

for carbon terrachloride. A German improved mixture comprised 40% HC, 44% zinc dust, . e
2% zinc oxide, 2% powdered magnesium, 2% calcium, 4% silicon dioxide. and 6% absorbents . ;
or srabilizers. Despite: good screening ctfects, Berger mixcures have the dlsadvantagc of a

high combustion temperature and a delay time of 10to 20 scconds 7>crwccn ignition and

srlokc production.

(b) Yershov mixtures. These sclid smokc compounds contain a smoke
compound and fuel (anthracene, naphthalene, paraffin), and an oxidant (potassium
chlorate, sodium chlorate). A widely used mixture consists of 25% anthracene,
30% ammonium .chloride, and 43% po’assxum perchlorate., Producmg noncorrosive and ’ '_ _
nomrntatmg smoke, these pyrotcchmc compounds have great 1mportance on the battlcfield S -
because they can be used in small, easily mampulatcd devices to establish smokc screens in ' .

any ractlcal situation.

(3) Phosphorus. . Two forins .of phosphorus, wkite and red, are used in smoke
munitions. The most widely used is white phosphorus (WP), which is employed either in the
native form or mixed with a plasticizer. W9 alone burns rapidly in air, and the smoke is
inclined to. pillar. Mixed with a plasticizer, like butyl rubber, WP burns more slowly and
pillaring is reduced. WP ignites on exposure to air while red phosphorus (RP) requires an
igniter. RP has less tendency to pillar and is casier to handle and package into munitions . _
than WP. During the bummg of either form of phosphorus, phosphoric acid is produced and
combines with moisture in the air to form a dense, white smoke that is both corrosive and . -
frritating to the rcspiratory tract. The scrcc'niqg power of phosphorus smoke is excellent. o

b. The preccdmg exarnples of smoke agents reprcsent those used by the ECC. The
same types of mixtures, with some modlﬁcanons are used by other countries, including the
United States. ECC representatives have discussed the use of smokes for attenuating -
radiation in reg10ns of the spectrum othei than the visible, but there i$ no evidence that the
military forces of thesc countries have such a capability. Some research, both in the ECC
and in frce world countrics, indicates that efforts are underway to develop attenuating

smokes. ~ S
3. (U) Munition/Dispersion Systems

p v The USSR has a wide vanetv of systems for smoke disseminarion. The svstems include

. burﬂtmg— and burmng -type munitions, pressurized and graviry- -flow "spray devices, and

g injection-type gencrators. With the exception of oil- smoke gencrators the USSR and other

ECC apparcntly have cxpended little effort to improve their smoke-producing capabilities.
Unhkc the frge world countries, such as the United Kingdom and Sweden, therc has been no N

i I * UNCLASSIFIED
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evidence that the ECC have developed and produced smoke: munitions for firing from
infantry antitank weapons, such as the RPG-7 or SPG-9 rocket launchets, or from tank guns.
The non-Soviet ECC are equipped primarily with Sovigt munition/dispersion systems or
domestic copics of these systems. . '

4. (U) Flame and Incendiaries

Flame and incendiary materials were in use for centurics prior to the appearance of the first
incendiary rocket during the Napoleonic wars.* Following the invention of the backpack
flamethrower in 1898, the development of flame and incendiary devices continued during
and after World War L. During World War I, incendiary devices were used on a broad scale
. by the armed forces of most combatants. These devices are still considered to be cffective
combat wcapons and occupy an important place in overall armament systems. Equipment
and concepts for employment, however, have not changed significantly during the past

10 to 15 years.
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b. (V) F'l.ame and Incendiary.

{1) (U) Flame devices are used extensively in defensive operations.® Static
flame operations are emnployed along expected troop avenues of approach in accordance
with defensive obstacle plans. Flame vieapons may be fired by remote control, timing
devices, or pressure. ' :

(2) (U) In withdrawal operations all types of flame weapons are utilized to
carry out a scorched-earth policy. Mechanized flamethrowers are used in ambushes of
advancirz detachments and in general support of motorized rifle and tank units.

{3) (U) On the offense, flame weapons may be used to breach enemy forward
areas for assault troops. Mechanized flamethrowers reinforce landing elements of main
assanlt and exploitation forces. They aie also effective for use in combat in built-up arvas.

B. DRGANIZATION, TACTICS, AND TRAINING

3. (CM%RN) Organization




* « - CONEWENTIAL

 Original ' | ' DST-16205-145-77

L)1

4. (CMN) Tactics
(;ﬂ Smoke.

(1) (U) In general, Sovict tactical principles are based on surprise and the

@ employment of massive forces on a broad front. The Soviets maintain th + when firing is
done from a position covered with smoke, at targets located outsia the smoke, .

" cffectiveness decreases approximately 10 times; when only the targets are concealed by

smoke, cffectiveness decreases 4 times. Laying down a smoke screen, especially an

unexpected one, is also credited with. having a significant psychological cffect on enemy

troops, gv ing them a sensc of uncertainty and uneasiness. The Soviets recognize that it is

particuizcly impertant for small-unit commanders, when planning for an attack, to study

~ terrain features that can be used for concealment as well as to provide réference points for

_navigating in smoke.'? Tank directional gyrocompasses can be used to maintain orientation

and assist the movement of motorized rifle and artilicry units to designated areas.

(2) (U) Artillery is expected 1o engage antitank weapons, including ATGMs.

There sheuld be dircer and indirect fire and preplanned use of smoke: Antitank weapons

close to the forward edge of the battle area (FEBA) in the 2-km zone can be expected to be

enmged with a mix of smoke and high- cxp]mw (HE) fire. Smoke fired from one weapon

will be used to adjust fire. The remainder of the battery will fire sinoke on the first velley,
followed by mixed salvos and volleys of HE.*?

NOT RELEASABLE TO FOREIGN NATIONALS
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{3} (U)Y In the past, Sovict doctrine has stated that during anctration and in
1 uttack acrost a broad front, smoke will normally be employed. It is believed thwat this
doctrine is still vahd, and that the use of smoke will be included in Soviet artillery fire
planning. A varicty of smoke agents and dissemination means. including feld-artillery
projectiles, gives the Soviets the capability to impair obscrvation posts, to blind enemy
weapons, to screen river crossings, to reduce the effectiveness of night-vision equ:pmem, and
to screen the flanks of attacking troops. During night combat, artillery smoke projectiles
may be used to adjust firc when targets are not illuininated.!

(4) (U) During adjustment for a smoke mission, fire is conddcted'using an
alternate point; then is shifted to the target. In this way, short rounds during adjustment
will iiot obscure the target. The adjustment is fired, using one weapon, and continues until'a
200-meter bracket is obtained for point targets, such as an observation post, or a 400-mecter
bracket is abtained for area screening targets, such as river-crossing sites. A battery salvo is
fired when these brackets are split. The smoke from this salvo is observed and further
adjustments continue to be made.

(5) (*J) To blind a target when the wind is blowing toward the enemy, the
mean point of iripact should be 50 to 100 meters in front of a point target and 100 to
400 meters in front of an area target. If the wind is parallel or oblique to the target, the
mean point of impact should be moved 50 t6.100 meters toward the direction from which
the wind is blowing. If therc is a headwind, the center of impact should be adjusted onto the
target.

(6) (U) A platoon or battery firing at a point target uses converged sheaf (the
horizéntal and vertical planes of the trajectories intersect at tize target). A battery firing at
an area target that is subjected to headwind, tailwind, or light crosswind uses parallel sheaf
(the trajectories of all weapons are parallel). For screening the flanks, converged sheaf is
used regardless of wind direction.

(7 }z} (bX1)

B)(1)
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(b))

*For wind of 6 10 7 m/s increase number of rounds by 1.5 times.

Average Ammunition Expenditure to Screen Point Tareets for 15 min

(b)(1)

(8) &I (bX1)
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{10) (U) The Kostroma Chemical Defense Higher Military Command School,
Kostrama (57-46N 40-55E), reportedly has devised a hand calculator for determining the
number of variors smoke dispensers required for a smoke mission.?! Wind direction and
velocity are taken into account. The use of such’ a calcularor could indicate that smoke
devices are being used in large quantities. ‘

(11) (U) Because smoke can restrict optical, TV, and laser instruments as well as
visual observations, smoke devices probably are widely used by various units on the front
line and not handled by specialized units only.

b. (CWRN) Flame and Incendiary.

]
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5. (s-bﬁso{m . Training

‘a. (-g-) Smoke.

{1} (U} The ECC arc well aware of the necessity. for training troops to use
smoke. and to operatc in a smoke environment. A Soviet military author has.
stated: “Practical experience shows that a smoke screen can reduce losses of attacking tanks
and motorized infantry by 60% to 80%. The extensive use of smoke weapons during tactical
and other types of exercises cnables personnel to acquire the experience required to ensure
that maximum use is made of smoke weapons in the interest of achieving victory on the
battleficld.”?% A number of reports describing smoke operations during field exercises
indicate that the Sovicts are preparing for cxtensive use of smoke both in offensive and'in
defensive opcrancns

2 '™ ] 1

(CHED

(3) {U) River<rossing exercises using TDA as well as other means to lay smoke
screens have also been dcscnbcd 2 :

'NOT RELEASABL REIGN NATIONALS
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b. (&N({RN) Flame and Incendiaries.
B0 ‘ .
(1) (6 l g I

X

A

(4) {U) During infantry training Polish troops are taught how o fight in a
rapalm atzack. Troops are drilled over a napalm obstacle course that includes running
‘through tunnels of burning napalm, jumping through napalm fire walls and burning
buildings, and jumping cver flaming ditches. The soldiers train while wearing masks: the
training is repeated until the soi Yers lose their fear of burning nagalm.

NOT RELEASABLE 10 FOREIGN NATIONALS
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(5) (U). The Soviet Chemical Defense Schoul nf the Kostromskiv High Military
Command has a flamethrower training area. Training displays have been sct up on a row of
stands. The area conctains a preparation section where flame fuei: are ‘mixed in the MSAO-1
mechanical mixer, two- areas with shelters in which light and heavy flamethrowers are
loaded, and a target area for flamethrower unit practice. Training emphasis is placed on
assembling, d:sassemblmg, loadmg, and servicing flamethrowers under-field conditions.

c. STANDARD SMOKE AGENTS AND MUNITION/DISPERSION SYSTEMS

(& Standard Agcnts

. (¢ (bX1)

L4

(b)(1)

(2) (U) A KSP-4 distress signal contained 36%coal tar, 62% potassium
chlorate, 0.5% magnesium, and 1.5% sHeﬂac.:M

(3) (U) A patent covers an improved mixture for use in practice antiaircraft
rounds. The mix consists of about 46% potassium chloride, 38 onaphthalcnc. and
16% thiourea.?$

(4) (U)‘ A mixture intended to quench underground fires contained 35% to
50% oxidizing agent (potassium chlorate or potassium nitrate}, 15%to  40% fucl
(nitrogen-cor.taining compounds’ such as dxcyanamzdc, nitroguanidine, or urea), 22% to
35% carbonate, and about 3% xdxtol 36

c. {U) The artenuation characteristics of common smokes will be dxseussed along

with rescarch and development (R&D) cfforts 1atcr

13
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7. %«m Munition/Dispersion Systems

a. (U} General, The ECC possess a variety of devices and munitions that give them
great versatility in the employment of smoke screens. Man-portable. vehicle-mounted, and
emplaced devices, as well as artillery and mortar shells, are known to exist.

b. )'Q/Grenadcs'.

(bXY1)

SHOKE MIXTURE £:55% S vupnasM

OUTER COVER

CARDBOARD LBE

Neg. 511258 (UNCLASSIFIED)

Figure 2-1. Soviet smoke hand grenade (U).
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WEIGHT: 500 grams
SMOKE DURATION: 2 MIN

. BODY
SMOKE AGENT
FRICTION FUZE
TOP PLATE
FUZE PROTECTOR
. CAP PROTECTOR
. SMOKE ESCAPES
. STRIKER BAND
HANDLE
HANDLE. SCREW HOLDER
BOTTOM PLATE

Neg. 522847 (UNCLASSIFIED)

Figure 2-2. Yugoslav smokc'hand.grenadc (U).
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(b))

(UNCLASSIFIED)

Neg. 518549

Egyptian smoke hand grenade (U}.

.

Figure 2-3
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Figure 2-4. Egyptian toxic smoke grenade (U). .
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. Table 2-1. Technical Characteristics of ECC Smoke, Hand, and Rifle Grenades: (uy
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Figure 2-5. Soviet DM-11 smoke pot (U).
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(UNCLASSIFIED)

Figure 2-10. Tanks producing smoke (U).
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vFigure 2-11. Soviet decontamination vehicle, TMS-65 (U}.
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Figure 2-12. Sovier MAG-3 jct engine fegger (U).
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Neg. 554985 ‘ (CONEMWENTIAL)

Figure 2-13. Tractor-mounted jet engine (U).

. (CMOFORN) Mcrtar Projectiles.

(1) (CHOFORN) General..




Neg. 500182 - ‘ (UNCLASSIFIED)
Figure 2-14. Soviet' 1937 82-mm moxrtar smoke projectile (U).

o : Neg. 508665 (UNCLASSIFIED)

Figure 2-15. Sovict 1943 120-mm morzar smoke projectile (U).
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Neg. 522849 . ‘ _ (UNCLASSIFIED)
Figure 2-16. Sovier 82-mm mortar smoke projectile, Model D-832, unfuzed (U
NOT RELEASABLE TO FOREIGN NATIONALS
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{3} M 120-mm smoke projectile. D-843A.

(a) % Dcscriplion.'

(b)(1)

_ Neg. 522850 (UNCLASSIFIED)
Figure 2-17. Soviet 120-mm mortar smoke projectile, Model D-833A (U).
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Table 21V, Avcrage Consumption of Smoke Ammunition
per Kilomater Front for 15 Minutes _J)

(b))

(CONFIDENTIAL-N6FORN).

"Table 2.V, Average Consumption of Smoke Ammunition to
Sereen an Isolated Tzrget for 15 Minutes (L)

' , (CONFIWL-NQFORY}
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Figure 2-18. Soviet 122-mm smoke projectile, Model D-462, without fuze (U).
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(8) (U) Yugoslav 76-mm smoke projectile. Thr 76-mm mountain howitzer B-1
is standard in the Yugoslav Army. THc stnoke cartridge for the 76-mm mountain howitzer
M1948 (B-1) is of the semifixed, adjustable propelling charge design.5¢ The WP-filled

projectile has a full-length burster initiated by the Yugoslav M51A5. Other characteristics of
this cartridge are unknown.

D. STANDARD FLAME FUELS AND FLAMETHROWERS

8. Z) Flame Fuels

(bX1)
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9. MIamctﬁrowers ' .
| (o)1)

I

DST-1620S-14577 .

(bY1)

'b. (U} Manpack flamecthrowers.” The latest known standard manpack
flamethrower, Modcl LPO-50, comprises a flamegun, a hose, and a backpack assembly of
three fuel tanks.? 4% Each tank of fuel can be fired individually by setting a switch on the
gun and pulling the trigger. Batteries in the gun’s stc ck are used to ignite the pyrotechnic

@ cartridges that pressurize the tanks and those that ignite the fuel as it leaves the gun. The
weapon's cffective range is 18 to 72 meters. The ernpty weight is 15 kg; the weight when ’
Flled ‘with 10 liters of flame fuel is 23 kg, The Chinese version of the LPO-50 is the -

Modél 58. Victnamese references to a Modél F-50 (and possible K-5, AT-60 and AT-64)

. relate te Soviet and Chincse versions.

G 8]
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d. (U; Emplaced or Fougasse Flamethrowers. The Model FO cemplaced
flamethrower cémprises a fuel tank. an cjection nozzle) pyrotechnic pressurizing and
ignition cartridges. and an clectric wirling. svsiem that leads o a Temore firing-conrrol
position.® Thusc ﬁamcthroucrs are placed m shallow pits or are orherwise concealed at
anncxpa:ed noints of attack. Flams fuel may be emitted horizontally frum a one-direction
nozzle or from one that disseminates the burnmg fuel in five horizontal dircctions. The
Mode] FO holds 25 liters of fuel. The ringe with the single nozzle is 127 meters. and with
the multiple direction nozzle, 91 meters. The flamethrower weighs tpproumarnlv 53 kg
when Blled and 34 ‘(2 vhen em pry-

(bX1)

c. ,QQj
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E. INCENDIARY AGENTS AND MUNITIONS
10. (U} Incendiary Agents

Incendiary agents are considered. extremely effeetive in combat operations. Continued
Soviet interest is reflected in the large number of articles appearing in their military journale
dealing with “defense training against incendiaries.® A variety of incendiarv-agent-filled
ground and aerial munitions has been developed for nse against a wide spectrum of ractical
and strategic targets. The standard or possible ‘incendiary agents available (table 2-VI)
apparently do.hot represent new or unusual concepts, but some experimental compounds,
such as the pyrophoric mctals and the alkvi-metal compounds, could advance incendiary
capabilitics. o '

- 1. (&F Incendiary Ground Munitions

{b)(1)

a. (U) Bullets. The 7.62-mm 2ZP bullet, which contains an incendiary fill of
magnesium, aluminum, and barium nitrate, can be used against unarmored fucl tanks and
also for the adjustment of fire.? Type-Z incendiary tracer bullets—composed of magnesium,
aluminum, strontium nitrate, and barium oxide—can be used to ignite casily combustible
matcriel and fuel contdined in tanks made of metal up to.3 mm thick.
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F. PRODUCTION, STORAGE, AND STOCKPILES
1?;. {C-p#TORN] Production ’ . : ‘
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/

(b)(1}
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G. DEFENSE.

14, (M‘)I{N) Elcctro-Optical Countermeasures
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Figure 2-21, Smoke attenuation of infrared radiation
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¢. (U} Soviet military publications show that defense against ATGM is a serious
consideration and possibly takes precedence over other forms of smoke use. Examples of

these writings are given below:

°

50

As is known, the most c{fective means of combating tanks at the
present time is considered to be antitank guided rockets (P’I‘UR'S}.
Thercfore, they should be destroyed with the fire of rockets, artillery,
tanks, and infantry. In addition, the cffectiveness of the fire of the
PTURS can be lowered with the help of smoke. However, for this
purpose, one should know the weak sides of guided rockets and
skillfully exploit thein. Thus, ar the start of its flight, for a sector of up
to 400 meters, the rocket is difficult to control. Therefore, in open
terrain PTURSs can damage tanks only in a zone from 300-400 meters

:up to 2 to 3 kilometers (the maximum flight range of the rocket). For

this purpose, the launcher operator must simultancously observe both
the target and the rocket.

NOT RELEASABLE TO FOREIGN NATIONALS
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Tanks cross a path of 2-3 kilometers in 8-12 minutes. If, during ch.s
time, the PTURS positions are blinded or the tanks are covered bv
masking smoke screen (of course, under favorable mctcrolomca]
conditions), the problem will be solved. This can be done with the ht’p
of smoke rounds as well as using the existing smoke equipment of tanks
(thermal smoke apparatus TDA or large smoke cartridges BDSh).

Let us assume that a tank bacralion is advancmg on a prepared enemy
defense. With an oblique or a frontal wind towards the cnemy, 2-3 tank
platoons with TDA which will screen with srnoke the entire front of the
attackers are sufficient for the rcliable screening of the firirg positions
of the PTURSs. Thesc platvons .are required to movse ahcad of the
battalion at a distance of 300-400 mecters.

Some tanks are cquippcd with two smoke cartridges BDSh-5 or
BDSh-15. The duration of the burning of the cartridges is 9-11 minutes,
and the length of the zone which cannot be secn through from one
cartridge with a wind speed of 5 meters per second is up to 500 meters
and its width is approximately 100 meters. They can also be used
successfully for blinding PTURS:s. '

With the help of BDSh, ut is possible to lay an immobile smoke screen
with a . frontal wind rowards the encmy too. In this, the distance’
between the ¢ smokmg tanks should not exceed 100 meters. in order
to lay a screen along the front of the attack of a tank batealion, it is-
necessary to detail one or two tank platoons.

In order to reduce the cffe-ctivc'ncss of the fire of the PTURSs, tanks
should move at increased speeds. rapidly mancuver on the field of
battle and exploit the protective propertics of the terrain. With the fire
from all weapons, and first of all artillery wcapbns. the laurichers of the
antitank guided rockers should be destroyed. At the same time smoke
should occupy their place in this fight. Therefore, tankcrs should lcarn
"to operate confidently under conditions of smoke.

NOT RELEASABLE TO FOREIGN NATIONALS
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(21 (U} In addition to inhalation injuries that may be caused by smokes. some

liquid agents ic.g. sulfur rrioxide. chlorosulfonic acid, and titanium tetrachloride} will also
9 g e : ks :
cause bums when they come in contact with the skin. Recommended trearment consists of

copious washing of affected areas with water, followed by a wash with a soda solution .88

(3) (U) There is little information from the PRC concerning the treatment of
smoke inhalation injures. Initial therapy for irmrization of the mucous membranes of the
respiratory tract would probably be similar to that recommended for treatment after
mustard gas (HD) inhalation. For relief of the coughing and iritation resulting from HD
cxposure, a Chinese military handbook recominends thar the victim inhale the vapor
resulting from’ a mixture of 20 ml of ethyl ether, 40 ml of chloroform. and 40 ml af
ethanol, to which five or six drops of ammonia water are added. To treat acid burns that
may occur on the skin, the affected area is to be flushed with water or soaked in a water
bath.2? .

)N

(4) (o

b))
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(1) (U) Available Soviet and Warsaw' Pact information on recommended
treatment of injuries. due to flame and incendiary agents deals pnm:mly with napalm and
phosphorus. Articles pertaining to napalm indicace that burns are not the only medical

“concern. Other cffects inciude a strong negative psychological reaction among tcoops; high

temperatures, which may cause dchydranon, oxygen depletiun; and poisomny; by carbon
monoxide generated during combustion. In the case of napalm burns it is of primary
importance to exringuish the agent and prevent it from reigniting. Once this is
accomplished, the casualty should be led from the battleficld and treated for shock, renal
insufficiency, and acute toxemia, which may result from byproducts in burned arcas of the
body. Casualties are ‘given ancsthetics, are washed down with disinfectants. and fluids are
replaced intravenousiy.®3*%% One article recommends the application, aftc: the agent is
extinguished, of a 5% solution of potassium permanganate to the burnud arca.®? East
German’ treatment for napalm  bums includes the zadditional application of a
salve-impregnated bmdagc that is to be chanécd two or’ three times a week.’® Further
treatment of sericus ‘burns would then require the removal of necrotic tissue and,
subscquently, skin-graft operations. ~

(2) (U} The major medical problem resulting from the use of phosphorus is
bums. Burning phosphorus on the skin may be extinguished by complete immersion of the
affected area in water, or by covering it with sand or dirt. The phosphorus should then be
removed from the skin with a small wooden board. The burned area should be washed with
a 10% solution of cuppcr sulfatc, calcium chloride, or potassium permanganat: and then
treated convcntlonal!v. :

(3) (U) The treatinent of burns has been studied extensively in the PRC since
the carly 1950s. Much Chinese burn therapy consists of a combinition of Western and
traditional Chinese (herbal) medicine.

(4 (g o1
Ll
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- (6) (U) There is no information available on specific North Korean treatments.
“The Koreans, however, have received extensive aid in the past from both the USSR zand the
PRC; it is probable, thcreforc. that their burn therapy is based on procedures followed in
.-one or both of these countries. No information is available on flame and incendiary casualty
treatment for the Mongolian Peoples Republic, thc Khmcr Republic {Cambodia), or Laos.
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FORN) Standard Agents and Dispersion Systems

(S-NOFORN) Smoke
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b. (WN) Flame and Incendiary Capabilities.
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Table 2.VIII. Soviet’Acrial Incendiary Munitions (U)
1.
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*Cernceutrated—-action.
**Dispersed-action.
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Table 2-X. Soviet Incendiary Munition Color Coding (U). .
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22. (S(Trendé and Forecast.

a. . Trends.

(b))
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J. NAVAL SMOKE, FLAME, AND INCENDIARY CAPABILITIES

23. {S-NOEO#N) Srandard Agcnts'and Dispersion Systems

a.  {U) Introduction

(1) {U) There is no information: available that describes Warsaw Pact naval
incendiary/flame capabilities or vperations. There is informatioit, however, to indicate a
substantial Warsaw Pact capability for utilizing smoke and acrosol obscurant (AO) agents.

(2) (U) The methedical and planned use of smoke agentsin battle was largely a
development of World War 1. The original purpose of smoke utilizarion .was cither to blind
the vision of the ‘enemy or to screen friendly forces or terrain from enemy  visual.
abservation. ' | ’

(3) (U) The terminology “acrosol obscurants™ has been adepted by the _]oiﬁt
Technical Coordinating Group to define current chemical agents and their spcciﬁc function . @
to obscure or dcc‘(w microwave and EQ guided terminal homing munitions or reconnaisance
sensor systems. Some.of the World War I chemieal smukes will, in fact, sereen both visual
and EOQ sensing devices. Chemical compounds have been or are being developed specifically
to counter sensing devices. The primary purpose for the use of chemical agents, as described
in this section, is to obscure or decoy terminal homing munitions or reconnaisance sensor
systems. . :

u
b. m The Threat.

(1) (U The ouvtcome of furure military operations will become increasingly

dependent upor he ability of force commanders to perform missions within a hostile
environment which includes EQ and microwave (radar) devices. These devices will be

utilized by the enemy for difecting gun-fire, guiding missiles, and for surveillance operations.
The successful compiction of a force’s mission \w” to a great extent, be a function of how
well the communder can play “hide and seek.”
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d.  ($-NOFO Screening Capabilities
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Figure 2.22. 'DON Class AS MAGOMET GADZHIEV submarine
tender laying smoke, 1265 (U).
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Fxgure 2-23, MDSh—typc smoke boxes on POTI Class PCE, 1965 w).

(c) (s-m{FORN) (o)1)

(b1

NOT RELEASABLE TO FOREIGN NATOINALS

73
sefreT




4924‘-1520&14577

/

Neg, 559955 _ : . (CONFID
Figure 2-24. KRESTA I Class CLGM laying smoke, 1975 J&NOFORN).
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.l
Figure 2-25. POINOCNY Class LSM deploying smoke, 197%29%““
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. Figure 2-26, 'KASHIN Class DLG laying smoke, 1975 %) o
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Figuie 2.27. KOTLIN Class DD deploying black smoke, 1975 (2.
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- (2} M Naval Screening Capability ~ European Communist Countrics.

(o)1)

e (S-NQFORN) Limitations of Screening Operations.

o)1)
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(2) (U) High hemidity in the atmosphere assists in the formation of some
screening-agent clouds. Ideal wind speeds for screening.operations are from 3 to 5 m/s. It
has been reported that under ideal conditions (humidity, temperature inversion, and wind
speed). some types of screening clouds may persist for. 30 min. There would be periods,
however, when mcteorological conditions would not be favorable and the successful
empioyment of obscurant clouds precluded. ‘

(31 18 un‘{('w ay [BXD

S .

(eX1)

f. (S—SQ‘F{RN) Summary and Conclusions. - : _ g
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24. - (¥ Smoke/Aerosol Obscurant Agerts Research and Development
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b.  (U) Attention is being given to a wide assortment of plastics for this purpose,
including epoxy, phenolic, poI}-ethylene, silicone, and urethane resins. To obtain a screen
from such resins, the substances are atomized by a jer of hot gases and a screen is formed by
condensation in the rclative cool air. The dizameter of the particles varies from 1to 100 pm,

depending on the composition of the original chemical substance.$

25, K{Trcnds'

K. TRENDS AND FORECASTS

(o)1)

26. (8)" Forecasts

(1)




CONERIBENTIAL -

DST-1620S-145-77 .

Originad

(This page inténtic ~all: Jeft blank)

80

CONPtUEN-nAL

(This page i




o CONEHENTIAL |
Original DST-16208-145-77
Section HI.

FREE WORLD

A. POLICY AND DOCTRINE

1. '(c.wm Policy A . ' : o

(b))

2. (MRN} Doctrine.

(bX1)
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B. CRGANIZATION, TACTICS, AND TRAINING

3. (C—NO}O(N} Organization’

(o)1)

.4 (CQK%ORN) Tactics
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C. STANDARD SMOKE AGENTS AND MUNITION/DISPERSION SYSTEMS

6. g Agents

7. Q%J-NQVGRN) Munition/Dispersion Systems

a. %.Gcn‘eral. ‘
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(2) (U) Swedish grenade, Mode! FFV915 The FFV915 smoke rifle grenade,?
which is fired from. the 7.62.mm automatic rifle, is projected by a special cartndgc of the
_resetee-crimped type. Normally fired at Jow angles. the grenade will produce smoke before it
hits. the ground at ranges greater than 250 meters. The smoke screen : produced within
10'seconds after initiation is about 20 meters wide by 4 meters high under normal weather
conditions. The titanium dioxide-HC agent is ignited by a black powder disc. Smoke is
immediately emitted through outlet channels adjacent to the fins at the rear of the grenadé,

- which assures smoke emission even in soft ground or snow. :

{3) (U) UK L8AT smoke grenadc éystem. The UK L8A1l smoke system
consists of the L8A1 smoke grenade and the MK 9 monobloc multibarrel smoke
discharger.” The L8A1 grenade contains 95% RP and 5% butyl rubber within a rubber body
casing; it is capable of generating a quick-forming smoke screen. The grenades have a
0.75-second delay before bursting at heights of 8 to 10 meters above the ground and at
ranges of 25 to 30 meters. Twelve grenades can be fired in salvo from two MK 9 discharges -
to produce a smoke cloud with an initial front of about 70 meters over an arc of 110°. The
smoke cloud lasts from one to three min. The MK 9 dischargers have six barrels and fire 2
single grenade per barrel; two can be mounted on an armored combat vehicle. The grenades
are electrically fired from the barrels, with the operator having the capability to fire cither a_
‘6-grenade salvo (nght or left) or a 12-grenade salvo. .

(o)1)
@ Gl

{5} (U) Smoke rifle grenade, 47-mm. The STRIM 47-mm smoke rifle grenade
functions upon impact to produce a dense, lasting smoke. This grenade is designed for
rcliable operation on any type soil and can be launched from any rifle equipped with a
22-mm-caliber devicz and a special blank ca.r:ndge for launch.'® The French Army has
adopted and mass produced this model in smoke, colored smoke, and incendiary rounds.
Reliable functioning of all three rounds can be expecred ar -32° to +52° C.
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(6) (U) Belgian PRB 412 smoke rifle grenade. The Belgian PRB 412 smoke
rifle grenade design requires a special cartridge. The steel body. filled with HC. is attached to
a boom and tail assembly that has four fins for stabilization.!® The tail boom allows the
grenade to be used with any rifle that has a 22-mm (external diameter) launcher or flash -
suppressor. The tail assembly is designed to carry the special cartridge that, when fired, sets
off the igniter. The igniter initiates a delay clement that burns for about 3 scconds to start
the ignition booster. The booster in turn ignites the main charge to initiate smoke emission.
White smoke is relcased through two channels in the base plug.
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Table 3.1. West German Smoke Pots (U)
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Table 3-1I. West German Sienaling Devices (1)
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Figure 3-1. Japanese smoke generator (U).

c. /% Mortar ffrojéctiles.

(1) 1@Y General.
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Figure 3-2. Finnish 12%mm mortar smoke .

projectile (Tampella) {U).
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Figure 3-5. French 60-mm mortar smoke

projectile, Model G1 u).
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Figure 3-4. French 81-mm mortar smoke projectile,
"Model ML-61 (U).
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{2) }Qf Swedish FFV-266 129-mm smoke projectile.
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£ (O Artillery Projectiles.
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Figure 3-5. Swedish 120-mm mortar
smoke projectile, Model FFV-226 (U).
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Figure 3-7. West German 110-mm LAR system (U).
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(3) (U) Swedish 105-mm smoke préjectﬁe.

Original DST-16205-145-77

. (a) (U) -The 105-mm smoke round, Model FFV 083, has been dcv:.loped
to fill Sweden's requirecments for a reliable artillery smoke projectile. Each projectile relcases
two $moke canisters.® After the canisters are sjected from the body of the projectile,
finlike extensions unfold to perform a braking action during descent and to assure the
proper landing of -the canister. These fin-like extensions prevent rebounding and shattcnng
when landing on hard ground and sinking into mud or soft ground, as well as assuring. that

. the smoke-dispensing holes are not buried.

(b) (U) Each round contains 2.4 kg of smoke agent with a burning time of

approximately 3 min. Titanium dioxide and HC are used as smoke- prorlucmg agents.

. Effective performance results at temperatures ranging from -40° to +60°C. The camstcrs
provzde a dense smoke that covers an area 125 to 150 meters by 80 meters. |

4y (V) Swe‘dxsh 155-mm smoke projectile. The 155-mm smoke round,
Model C, FFV 007, was developed along lines similar to those of thé existing 105-mm
smoke round, FFV 0832 The 155-mm smoke, round now.has becen provided to the
Swedish Army for test purposes. Like its predecessor, it releases two smoke canisters that
have fin-like extensions that unfold to control descent and assure proper landing. Again the
emission holes are pointed skyward and emit a dense smoke for 6 min. The smoke
composmon for cach round consists of 6.8 kg of HC and titanium dioxide. The canisters
emit a dense smoke adequate to cover an area 150 to 200 meters long and 100 meters wide.
The projectile is equipped with a mechanical time fuze that pormally has a setting of
5 to 80 seconds. As with the 105-mm smoke round, the most effcr'tlvc performance .
temperature ranges from -40° to +60°C.

g 4(6) Tahk'(;uris, Recpiligsstkiﬂés, Rocket Launcher Warheads, and Projectiles.
(1) A4€T" General.

(PXT)




DST-1620s-145-77

. (2) (U) UK .105mm smoke round, XM38E1. The UK 105-mm smoke
round X38E1 (fig 3-8), used by Sweden in firing from the 105-mm “S” tank, employs a
base-cjection projectile housing three canisters. The canisters contain a pressed smcke agent
consisting of HC, zinc oxide, and calcium silicide. The smoke canisters are ignited by a
black-powder expulsive charge initiated by a time fuze preset for the desired range.

RNl

gy

Figure 3-8. UK 105-mm smoke cartridge,
Model X38E1, with time fuze No. 390 MK3 (U).
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(3) (U) French 105-mm smoke projectile. V '

S {2} (U) The French 105-mm smoke projectile {fig 3-9) can be fired from

the AMX-3C 105-mm tank gun. It is ballistically matched to the French 10S-mm HE
+ projectile OE 105-F-1. It has a steel body of conventional design filled with WP, a central :
HE burster, and a PD fuze, Model 56. In addition to incendiary and fragmentation effects, ‘

the French smoke projectile will generate smoke for 40 seconds to screen a 75-meter-wide
area, C '
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Figure 3-9. French 105-mm WP smoke projectile, Model ?, with PD fuze, Model 56 (U).
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(b) (W) Technical characteristics for the 105-mm smoke projectile arc as
follows:

@ P'rojec.ti!c length . . . e .. 444 mm
®  Projectile weight . ........... i2'.77 kg
o Fiﬂett‘ypcﬂ................." WP
® Fillerweight ........ ... '1.'77kg.
®  Muzzle velocity .. ........ ... 700m/s
® Smokeduration .. ...... ..., 405_
(4) (U) Swedish 84mm smoke round, FFY 65.

: {a) (U) The chdlsh 84-mm FFV 65 Ag20 is the standard smoke round
for the Swedish.Carl Gustav M2 recoilless rifle (fig 3-10).1% It is intended for tactical usc on
the battlefield to blind direct firé weapons, cnemy areas, armored fighting vehicles, and ' .
"ATGMs. The projectile is filled with a composition of titanium chloride and a pulverous '
absorbent. Upon impact, an effective nonthermal smoke screen is instantly generated; thus, @ '
infantrymen are- able to lay 2 smoke screen rapidly during battle. The FFV 65 smoke
projectile has a range of 1300 meters and provides a smoke screen 15 meters in width. It is
fitted with a PD fuze having a graze feature. Sweden currently has developed another smoke
projectile, the FFV 469, similar in design to ctha: of the FFV 65, for firing from their new
antitank weapon system FFV 550. The smoke agent used in this projectile includes titanium
tetrachloride, which climinates the thermal relcase that might start battlefield Fr&s,

(b).

(U) Technical characteristics of the FFV 65 are as follows:

Projectile weight . .....

2.2kg

Fillertype . ... .. ... ... .. ... tianium chloride with
“a pulverous absorbent

Muzzle velocity .. ... e e 323m/s

Range ............. veree. 1300m

Smoke screen width 15 m

100
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Figure 3-10. .Swedish 84-mm smoke cartridge, .
Model FEV-65, with PD fuze, Model ? {U).
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4&- Smoke Grcnade/l".a'uncher Systems—Armered Vehicles,
(1) (U) General.

(a) (U) Three decades or more have passed since certain fore*gn free world
countries concluded that on-board smoke systems enhance the combat tank’s survxvabdxty

and maneuver flexibility. In 1943, the Germans vsed a2 smoke projector system on some of

their “Panzer” 75-mm gun tanks. In 1946, the British mounted smoke-grenade launchers on
their Centurion Mark 2 tank (20-pounder gun) and in 1949, on the FV-201, the predecessor
of their Conqueror heavy rank (120-mm gun). The 1951 model of the French AMX-13 light
tank (75-mm gun) was equxpptd with similar devices. France, the United Kingdom, and
West Germany hzve consistently used smoke-grenade/launcher systems on tanks and other
armored vehicles. The HS-30 APC developed by the Swiss for, and with the cooperatioh of,
West Germany, and adopted by the latter in 1958-59, was similarly equipped. In the early
sixties other free world countries followed. suit, and today all foreign free world tanks and
most lightweight armered fighting vehicles, as well as some support vehicles, mount
smoke-grenade/launcher systcms.

(b} (W) Other on-board means of gcneratmg smoke have been devcloped
and tested—e.g., using the.vehicle engine exhaust system—but the foreign free world armies
apparently agree that the grenade/launcher system is more compatible with their tactics, 2nd
that it is more effective when advancing to make contact with the enemy and when
operating in a mobile defense situation. Also, grenade/launcher systems are readily
adaptable to all types of armored vehicles. A cluster of rwo or more launcher tubes is

mounted on cach side of the tumet of all foreign free world tanks (on the Swedish turredess
“S” tank the launcher tubes are located on the commander’s rotatable cupola) in service:

today and on experimental tanks and prototypes currently under development. The latter
include the West German Leopard 1T tank prototypes and the British experimental Chobham
tank (improved MK 5 Chieftain). Many of the lightwcight armored vehicles carry these
devices on the forward or rearward part of the hull, but some turreted types carry
turret»mounted launcher tubes. .
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(¢) (U) The smoke projectiles (grenades) and projectors .(launchers)
developed by several foreign free world countries provide a rapid means of shiclding the
vehicle and personnel during an evasive maneuver in an otherwise untenable situation {e.g., a
_ single tank encounters a prepared enemy defensive position or receives surprisc fire from
hostile antitank weapons). The smoke screen also provides some protection to personnel
when_they. are mounting or -dismounting their vehicle, and assists in the. evacuation of
woundéd crew mémbers from a disabled tank. It can be used to advantage by maintcnance
‘and recovery crews when a disabled tank is retrieved or when a hasty repair could restore a

tank’s mobility during an engagement.

{(d) (U) The smoke-grenadeflauncher system is simple in concept,
construction, and operation. The launcher cansists of the tube assembly, mounted on the
exterior of the vehicle, and the firing mechanism or contral unit, whick is mounted inside
where it is operated by the gunner or commander. The grenade or smoke shell consists of
the fuse, body, and ﬁn'assemblj. Specific systems developed by forcfgn free world countries
are described and illustrated in the remainder of this paragraph. ‘ ,

(2) 2% Auseria.
(a) 2f¥General.

) 1. (U) The = Austrians acquired ‘experience with on-vehicle
smoke-discharging equipment while training with French AMX-13 light ranks, which carry
two smoke-grenade launcher tubes on each sidc of the turret. The four units can only be
fired simultaneously, which the. Austrians considered unsatisfactory. They developed and
tested their own cquipment, using clusters of two and three launcher tubes in different
firing-angle . arrangements. They found that, under favorable wind conditions, firing one
cluster of three grenades was enough to screen cffectively the change of position made by
the test vehicle. In one test the three grenades hit in a fan-shaped pattern 40 to 50 meters
distant from the turret and reportedly developed an effective smoke screen within
10 seconds. Under typical conditions, however, the Austrians anticipate that it will take
approximately 30 seconds to build up an effective screen.!® '

2 }Vf e

{b)1)




de launchers is mounted on each sid of the turret.

A-cluster of three smoke grena

s - ? "

Diffcrent mountings—

two grenades (left) and i
three grenades (right).

Neg, 522836 . ‘ E (UNCLASSIFIED)

' Figure 3-11.. Smoke-grenade launchers on the Austrian Army’s
105 .mm assault gun, Panzerjiger “K (“*Kurassier™) (U).

‘ : - 104

i L ASSIFIED)




CONBHENTIAL

DST-1620S-145-17

(b) iy Assault gun, 105-mm, Panzerjager “K™ (“Kuréssicr").

I

B

present,

enough to reduc
reccommended loading only onc or two smoke grenades per turre

They concluded also that a smo
against possible furure light-intensifying sights.

(3) L%f France.

their armored vehicles for more th
. sehicles and some armored support ve
a cluster of two launch tubes is use
armored recovery vehicle,
turreted vehicles carry a
turreted AMX-10P armored infantry fighting vehic
corner of the h

k figure 3-12.

3. (U) In night tests the Austrians found that a thin smoke layer is

¢ substantially the range both of whitelight and IR’ searchlights. They
t side for night combat.

ke screen of satisfactory duration could be effectively laid

(a) (U) General. The French have been using smoke grenade launchers on
an a quarter of a century, and all French armored fighting
hicles currently in service are equipped with them. At
d on all of the vehicles except the AMX-30/D
which normally mounts a single cluster of four tubes. Most of the
two-tube cluster on each side of the turrer; one cxception, the
le, mounts a two-tube cluster on each rear

ull roof. Examples of rurret- and hull-mounted launchers are shown in
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© AMX-10P infantry fighting vehicle

leuilug

rroored car . AMX-30/D armored recovery vehicl A .
) (U;\'CLASSIF{ED) )

Figure 3-12. Smoke grcnadé launchers on French armored vehicles (U).




AMX- 10P infantry fighting veh

e ]

EBR-90 armored recpnnai's;sance vehicle

AMX-30/D armaored ré\j:ve vehicle

Panhard AML-90 armored car S
' (UNCLASS

: 529 - . - : '
Neg. ;:....835v " Figure 3-12. Smoke grenade launchers on French armored vehicles (U).
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{b) {U} French AMX-13 light tank.

1. (U) The smoke-grenade/launcher system developed for the
AMX-13 rank consists of a firing/control unit mounted inside the turret within easy reach of -
the tank commander: the launch rubes mounted externally on cach side of the turret;and
the smoke grenades, which are externally loaded.'?

a  (U) Thc Jaunch tube is 318 mm Iong and has inside ancl
outside diameters of 79.4 and 92.1 mm. rcspccnvcly An electrical contact pomt for firing -
the grenade is located 47.6 mm from the tube base. The tube assembly includes a
base-closing cap with an ex panding spring, and a top closing cap atrached to the side of the  »
tube by a chain. An eclectrical shielded cable connects the grenade to the firing unit

{fig 3-33 and 3—14)

‘ L. (U} The smoke grcnadc is 286 mm !ong and weighs about
4.3 kg Approximately 37% of the weight is smokc agent.

& (U) The firing-unit/control box is fittéd to the left side of
the turret interior. It consists of a thin steel housing with a sealed front cover fitted inside
with a wiring diagram. The electrical circuit is activated by pushing a button on the right
side of the box. A safety device prevents accidental firing. The controls for the right and left
launchers are located on top of the unit. '

. 2. (U} Tests of the AMX-13 tank’s grenadeflauncher system were
conducted with the following results:2°

a.  {U) With the launch tube elevared to 60°, the grenades were
fired 1o 'angcs between 14 and 21 meters. thht time ranged from 1.92 to 2.83 seconds,
muzzlc velocities from 7.6 to 9.7 m/s. '

b. (U} With rhe launch tube elevated to 45°, the average range
of the grenades was approximately 20 meters. Flight times ranged from
1.67 to 2.67 seconds, and muzzle velocities were between 8.2and 11.3.m/s. Time from
launch to intense burning of smoke ranged from 1.14 to 3.75 seconds.

£ (U\ The grenades developed effective smoke screens that
lasted longet than 2 min in ground winds vp to 22.4 km/h.
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lLight tank

AMX-13 (105-mm gun)
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N
auncher tubes on the AMX-15 tank (U).

U

re 3-13. French smoke_-grcnade!
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Neg, 5..2028

(VIEW 8)

SMDKE GRENADE !.AUNC" TUBE AND FIRING MECHANISM

Ne« 522027 ‘ (UNCLASSIFIED)
Figure 3-14. Components of the French smoke-grenade/launcher system

developed for the AMX-13 light rank (U)

@ V ) 109

ASSIFIED)



| » COMNFIDENTIAL.
| DST-16205-14577 Original

(c) (‘?f ‘French AMX-30 1(1 OS-mxh gun} tank.

o)1)

“Neg.512743 : - . (UNCLASSIFIED)

Figure 3°15. French smoke-grenadeﬂaunch;r system on the AMX-30 ) , ‘

{105-mm gun) tank (V) . _ :
110 ‘ @ !
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'(View B

"1, Tube

(UNCLASSIFIED)

2. Rubber plug:' ’

3. Su

pport cover

4. Turret '
5. Bolted support
. Movable breech
7. Bolting lever -

. Neg: 522837
Figure 3-15. _French smokc—grenadé}!aqncﬁcr system

on the AMX-30 (105-mm gun) tank (U). {Continued) =
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(4) & West Germany.

. (2) (U) General. The' West Germans  consider the "smoke grenade
launching system a close combat weapon, primarily for-use as a defensive device against

" close-range attacking forces. They ‘have mounted it as special ‘equipment on all armored

fighting vehicles and on ‘some armored suppert vehicles.?? Although varidus types of
mounting arrangements arc installed on the vehicles, the latter appear to use the same
grenade and launcher equiprﬁent. Thus equipped; the vehicles can provide a smoke screen
behind which troop slements as ‘well as vehicles can be repositioned: damaged vehicles can
be towed away or minor repairs can be made: target opportunities to the enemy can be
reduced; and wounded personnel can be evacuated.?? :

(b)' (U) Leopard]l tank series and other armored vehicles.

1. (U) The 76-mm smoke grenade launcher system currently used
on the West German Army’s 105-mm gun main battle tank, Leopard I, uses two clusters of
four launch tubes, one cluster on each side of the turretin a fan-shaped arrangement.? S
(The M-48 tanks and Leopard 11 prototypes.are similarly equipped, and the austere version
of the Leopard Il being tested by the West German Army mounts ecight launch tubes on
each side of the turret. Mounting arrangements for these and other West German vehicles are
shown in figure 3-16, 3-17, and 3-18). ‘ '

o 2. (U) Like other foreign systems, the Leopardl. system s
clectrically fired by means of controls on the firing unit inside the turret.?? An important V
advantage of the German system over the French-developed system is the ability of the
former to fire the grenades singly at short intervals. In addition, each cluster of four
grenades can be fired as a unit. The grenade can also be thrown by hand should the combat

situation soO require‘.

' 3. (U) In tests, the Buck-developed grenade (HC) has produced
within 3 seconds after launch an effective smoke screen of 3 min duration 40 to 60 meters
distant from the tank {launch vehicle}.29 The dimensions of the smoke screen depend, of
course, on the number of grenades fired. :
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Neg. 321868 5 (UYL LACURY 1y
Fi 3-16. Smoke-grenade launchers on West German armored vehicles (U).
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Figure 3-16. Smoke-grenade launchers on West German armoared vehicles (U). (Continued)
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Figure 3-16. Smoke-grenade launchers on West German armored vehicles (UY. {Continued)
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Launcher tubes

Neg. 522841

(View B) o
Figure 3-17. Smoke-grenade launchers on the West German Marder MICV (top)
o and Luchs reconnaissance vehicle (U).
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S : Leopard {A4 tank" ' .

.- . Smoke is
used to -
) ‘ screen the
maneuvering.
t of Leopard |
tanks during
N 3 field
exercise.
‘ ' Neg. 522839 : . " (UNCLASSIFIED) .
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B - Leopard Il {AV] prototype
Figure 3-18, Smoke-grenade/launcher system on West German tanks (U).
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4. (U) The smoke grenade uséd by West German armored vehicles is
a thin-walled metallic “cylinder consisting of several components (fig3-19). It is
176 mm_ long -and 76.2mm in diameter,? 4 weighs 1200 grams, and contains 900 grams
of chemicals, principally HC. It is of simple design and construction, safe to handle, and
moisture- and shock-proof. It is operable, and can be stored or shipped within an ambient
temperature range of -40° to +50°C. The smoke charge burns completely cven under rain
and snow conditions. - ' s : . A

Grenade
developed and
produced by
Buck KG of

of West Germany

| : . (UNCLASSIFIED)
Figure 3-19. West German smoke grenade
developed for use on armored vehicles (U).
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1. Metal container {tube) 5. Mechanical fuze

2. Contact head . 6. Electrical fuze

3. lgnition chamber with charge " 7. Protective rubber cap

4. Cylinder head bolt 8. Smoke-producing chemicals

Figure 3-19. West German moke grenade
“developed for use on armored vehicles (U). {Continued)
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. 5. (U) The control pancl and other componcats of the armored
vehicle smoke-grenade/bauncher system are shown in figure 3-20.74 ‘

‘ a {U) Each single launch tube is sccured to the vehicle by a
carsier mounting. The precision-made steel launch tubes are bolted to the carrier boxes in
exactly defined angular positions interided to achieve maximum smoke screen width.
Ignition wires are channeled.so as to avoid damage from small-arms fire and shell fragments.

b, {(U) The launch-tube carrier, consisting of an upper and a
lower part, holds the launch tube like a clamp. Ignition current is fed from inside the vehicle .
through the carrier mountirg into the lower part of the launch twbe carrer. There the
ignition cable eyes are connected to the conract inserts of the launch tube. Rubber gaskets
provide watertight sealing from the tube to the tube supports and to the launcher mounting.

Neg. 521873 (UNCLASSIFIED)
{View A - Carrier mounting assembly) .
Figure 3-20. Components of the West German (Wegman-Buck)
smoke-grenade/launcher system for armored vehicles (U).
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Neg. 521875 (UNULADJITIEY)
(View C - Interchangeable, quick-release contact inserts)

Figure 3-20. Componcnts of the West German (Wegman«Buck).
ystem for armored vehicles (U). (Continucd)
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{View F - Control Box/panel for a 12-isuncher system)}
0. Céomponents of the West Germah (Wegman-Buck)

Figure 3-2 ‘
d'vehicles {U). (Continued) -
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g - o - 6 (U) Results achieved during a demonstration of t_h.e system .
- I discussed above are illustrated i figure 3-21. - o ‘ o ' . e
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) ‘.Figurc 321, Demonstration of the West German (Wegman-Buck) - : -
‘ " armored-vehicle-mounted smoke-grenade/launcher system (U). :
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(<) )’2( Leopard II tank prototype.

(b))

R e TR e SO
Neg. : : ) CW
Neg. 554989 {View A - Grenade launching system) (€0 IAL)
1. Launch tube 3, Foldingcover 5. Deflector . :

2. Connecting rod 4. Coverplata {adjustable)

Figurc 3-22, Smoke-g?enadellauncher system designed for the
Lcopard It tank prototype (U).
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)(1)

Neg. 554990

T

‘4

{(CONFID Ly
{View 8 - Sectional view of the grenadé iaunching system) ,

Front breech . . o . 8. Ball-bearing race )
2. Launch tube . . 9. Lock {folding cover)
3, Launch tbe support ST . 10. Slipring

. Rear breech : " 11. Coverplate

5. Mounting : 12. Deflector {adjustabie}
6. Support ring : 13. Folding cover N
"7. Traversing lock - . 14. Connecting rods i -

Figure 3.22. Smoke -grenade/lanncher gystcm designed for the -
Leopard HI tank protctype {U). (Continued) ‘
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o
Neg. 554991 ‘ o (CONEAENTIAL)

{(View C - Diagram of the grenade/lan}ncher system as viewed
from inside the tunet of a Leopard H tank prototype.}

Locking handle 6. Layingscale

. Firing button 7. tock

. Microswitch - 8. Coverplate
9.

. Pin - Bearing (folding cover)
. Pointer . 10. Tooth éegn';ent
Fisure 3-22. Smoke-grenade/launcher system designed for the
Leopard Il tank prototype (U) {Continued),
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(5 WN) Japan.

b))

>

{b} WRN) Japanese. Type 74 tank and Type 73 armored personnel .

CAYTICT,

b))

NOT RELEASABLE TO FOREIGN NATIONALS




Type 74 .
{105-mm gun)
Tank

Tvpe 73 APC prototype (Komatsu) * Type 73 APC prototyps (Mitsubishi)

Neg. 522858 _ (UNCLASSIFIED)
Figure 3-23. Smoke-grenade launching systems on Japanese armored vehicles (U). ’
_ NOT RELEASABLE TO FOREIGN NATIONALS
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(o)1)

4. - (U) Diagrams of the Japanese 60-mm smoke projectife are
-provided in figures 3-25 and 3-26,%% 3!

{6 (U) Swecien.

(a) (U) General. For more than a decade Swedish armored vehicle experts
have included smoke-grenade/launcher systems in their designs. The Swedish Army's main
battle tank—the 105-mm gun “S” tank—and armored recovery vehicle are two examples of

such application (fig 327).32

(b) (U) Swedish “S" tank.

1. (U} Since the “$" rank is turrctless, Sweden’s designers put the
tank’s smoke-grenade launchers on the observation cupola located in the roof above the
commander’s position. Four launch tubes are mounted on cach side of the cupola
(fig 3-27),%? which is is scated on ball bearings and cquipped with a ring gear. The cupola
can be traversed clectrohydraulically and manually: a gyro is used to stabilize it in traverse
so that, regardless of how the tank turns, ground sighting can be maintained automatically.
The commander can set the cupola in a certain position and lock it; from the locked
- position it can be traversed mechanically 200° in cither direction.

NOT RELEASABLE TO FOREIGN NATIONALS
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{View A - Commander’s cupola on the “S™ tank} . A @
e I S . p NN

(UNCLASSIFIED)

Nerw. 517570 :
; [Viaw B - Armored recovery vehicle) .
Smoke-grenade/launcher system on Swedish armored vehicles (U}
NOT RELEASABLE TO FOREIGN NATIONALS ‘ @
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. , 2. - (U) The smoke-grenade launchers provide a smoke screen about
35 meters from the launch vehicle.®? The launch tubes are dirccted in such a manner that
when four grenades are fired—two arc fired from each side simultaneously —they effectively
‘cover a 90° arc. The design of the observation -cupola makes it possible to redirect the
launchers rapidly. Firing is'controlled by the tank commander using the control panel of the
observation cupola. To operate the system, the commander sets the smoke launcher toggle
_switch in the “on" position and depresses the firing button. which fires the first four
grenades. He presses the burton a second time ta fire the rémaining four grenades. *

{7) S’?f Switzerland.

(bX1}
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(b} ’(,C}/ Swiss tank-mounted 80-mm smoke grenacié 51.

C)eH]

5@' T

Neg. 522843

{View A - PZ-68 1ank)

Figure 3-28. Smoke-grenade launchers on Swiss army tanks (U).




Neg. 522844 (UNCLASSIFIED)

(View B - PZ-61 tank turret)

Negz. 522845 . ) . (UNCLASSIFIED)
< {View C - Swiss Centurion tank during field exercise) )
Figure 3-28. Smoke-grenade launchers on Swiss army tanks (U). (Continued)
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(BX1)

Neg. 554778 < o ' ' '(CWNTIAL)

{View .A - Smoke grenade discharger No. 1, MK "1} .

1. Mounting
2.  Contacts .
. 3. Launch tubes {barreis}
Figure 3:29.  Smoke-grenade/launcher system
developed for British Centurion tanks (U).
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(1)

>

554779 - (COWTIAL)‘

(View B - Firing-button box}

1. Resistance  unit
2. Lid
a. Tarminal block
4, Gasket
e Pushbutton
Figure 3-29. Smoke-grenade/launcher system
developed for British Centurion tanks {U). {Continued)
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Chicftain 120-mm gun tank.

(b)(1)




Original -

Neg. 522846 o (UNCLASSIFIED)
{(View A - No. 9 MK 1 six-tube launch unit on Chieftain Tark turret)

Neg. 522105 y ) ’ ‘ (UNCLASSIFIED)
{(View B - No. 12 MK 1 fourtube launch unit on a’ new lightweight machinegun turret
No. ¥ MK 1/1 designed by Peak Engineering Co., Ltd, of England)

Figure 3-30, Brmsh smoke-grenade/launcher units . for armored vehicles (U}.
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British L8A1 smoke grenade (uy.
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(%) (U) Free world light armored and recovery vehicles using smoke systems.

. A (a} (U) Australia. The M113A1 fire support vehicles probably use the
same British smoke-grenade launchers thit are mounted on the Saladin armored car and the
Scorpion reconnaissance vehicle 76-mm’gun turrets, which are fitted to US M113A1 APCs
(Saladin —six on each side of turret; Scorpion—three on each side of gun mantlet). - 4

{(b) (U) Austria,

1. (U) Kurassicr 105-mm gun antitank vehicle. This vehicle has six

smoke-grenade launchers {possibly French) mounted on a French turret, three on cach side
" of the turret. ‘ ' S ’ ’ ’

2. (U} 4KH6FA-B Grief light recovery vehicle. This vehicle has four
smoke-grenade launchers, of an unidentified type, on top of the hull,

(c) (U) Belgium. The FN4RM/62F.AB 4x4 armored rar has
12 smoke-grenade launchers, possibly of the same type found on the British Saladin 6x6 .

armored cars, 6 on cach side of the turret.

(d) (U) Brazil. Export models of the EE-9 Cascavel 6x6 armored ‘car are
fitted with the French H90 90-mm gun turret and have four o six smoke-grenade launchers
(probably French); two or three on'each rear side of the turrer. ‘

{e} (U} France:

"1 (U) AMX-13D tank recovery vehicle. The AMX-13D has no
launchers. ‘ s o

L 2. {U) AMX-VCG combat engineer vehicle. This vehicle has three
smokg-grenade launchers, one on the right and two on the left side of the hull. :

o 3. {U). AMX-30D tank recovery vehicle. The AMX-30D has -eight
smoke-grenade launchers, four on cach front side of the hull.

‘ 4. (U) EBR 8x8 armored car. This vehicle has four smoke-grenade
launchers, two on cach side of the turret.

3. (U) AML H60 4x4 armored car. The AML H60 has no launchers.
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& (U AML H90 4x4 armored car. This car has six smoke-grenade
launchers, thres on each rear side of the turret. :

' L. (U) AMX-VCI tracked mechanized infantry combat vehicle. The
AMX-VCI has no launchers. - ‘ .

8. (U) AMX-10P tracked amphibious mechanized infantry combat

vehicle. This vehicle has four smoke-grenade launchers, two on each rear corner of the hull,

3. (U) AML M3 4x4 amphibiouS armored personnel carrier {export.
" only). The AML M3 carries four smoke-grenade launchers, two on each side of the hull.

10. (U) VXB-170 4x4 armored personnel carrier. This APC has four
smoke-grenade launchers, two on each side of the hull. .

11. (U) Saviem VAB 4x4 or 6x6 armored personnel carrier. There
are no launchers visible on prototy pes of this vehicle.

: 12. {U) AMX-10RC 6x6 armored. reconnaissance vehicle. Th is’
vehicle has four smoke-grenade launchers, two on cach rear corner of the turret.

0 (U) West Gc'rmany,.

1. (U) Standard {(Leopard) armored recovery vehicle. The Leopard
has six smoke-grenade launchers oa the left'side of the hull,

2. {U) Lecpard combat engin.ar vehicle. These vehicles have six
smoke-grenade launchers on the left side of the hull. :

3. "(U) UR-416 4x4 armored personnel carrier. The UR-416 has six
smoke-grenade launchers (optional), three en each side of the turret. - ,

o 4. (U) SWIH 4x4 armored ecar. These cars have six to cight
smoke-grenade launchers, three or four on each side of the turret.

5 (U) SPZ12-3 (HS30) tracked mechanized infantry combat
‘vehicle. These vehicles have no launchers. " .
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, 6. {U) Marder tracked mcchamzed infantry combat
vehicle. Marders have six smoke- grenadc launchers, two rows of thrce each on the left side
of the gun mantlet. ‘

- 7. (U) Luchs 8x8 armored reconnaissance vehicle. The Luchs carry
exght smckc-grenade lau nchers, four on each'side of the tirret.

8. (U) TPZ1 6x6 amp}nbxous armored transportcr The TPZ-1 has
six smoke-gren adc launchers, all on the left side of the hull.

AL TPZ—Z 4x4 amphxblous armored transportcr The TPZ-2 may
have six smoke—grcnade launchers, possibly the same as those on the TPZ-1. This vehicle and
all other West German vehicles’ listed probably have the:same launchers as those used on
Leopard 1 105-mm gun tanks. ’

(8 (V) India.

€L " (U) Tracked armored personnel carrier. No launchcrs have been

observed on prototypes of these vehzcles

2. (U) Vijiyanta tank recovery Vchxclc No launchers were observed
on this vchlclc or on British Centurion tank recovcry vehicles. | -

(h) (U) Israel. None of the Israeli (US) half- track APCs, (US)M113 APCs,
RBY MK-1 light recovery vehicles, or the various Israeli and forelgn sc]f—yropel]ed guns; etc.,
mounts a smoke—grenadc launcher.

(i), (U) Ialy.

1.° (U) M113A1 tracked armored personnel carrier. This vehicle

* {co-produced in Italy) has no launchers.

2. (U) MI13A1 infantzy armored ﬁghting vehicle.. The M113A1

hzs no launchers.

3. (U) Fiat 6616A 4x4 armored recovery vehicle. This vehicle has

- six smokc-grenadc launchers, threc on each side of the turret.
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(j) (U} Japan.

1 (U) Type 60 tracked armored pcrsoﬁne! carrier. This vehicle has
no launchers. ; : '

2. {U) Type 73 tracked mechanized infantry combat

vehicle. Type 73’ have six smoke-grenade launchers, three on each rear corner of the hull. -

(k) (U) Netherlands.

1. (U) YP-408 8x6 armored personnel carrier. This vehicle has six
smoke-grenade launchers, three on each front fender.

» 2. (U) MI13A1 tracked command and recovery carrier. This’
vehicle has no launchers.

. Q) () chdcn.

1L W PBV-301 tracked armored personnel carrier. This vehicle has
three smoke-grenade launchers, three on either side of the hull.

A 2. (U) PBV-302 tracked mechanized infantry combat vehicle. The
PBV-302 has no launchers. '

(m) (U) Switzerland. None of the Swiss vehicles appears to be fitted with
smoke-grenade launchers. : :

(n) (U} United Kingdom.

1. (U) Ferret 4x4 scout car. Ferrets' have six smoke-grenade
launchers, three on each fender.

2. {U} Sacacca 6x6 armored personncl carrier. The Saracen has no
launchers.

30 W Saladin 6x6 armored car. The saladin has. 12 smoke-grenade
. kunchers, 6 on cach side of the turret. .

NOT K ELEASABLE TO FOREIGN NATIONALS
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4. (U} FV 432 armored personnel carrier. This vehicle has six
smoke- grcnadc launchers, three each on the glacis plates above the headlights.

- 3. (U) Scorpion 76-mmgin armored recovery vehicle. The:
Scorpxon has six smoke—grenadc launchcrs three on cach side of the gun.

6. (U) Scimitar 30omm gun armored recovery vehicle. The Scimitar
has cight smoke-grenade launchers, four on each side of the gun.

7. (U) Fox 4x4 armored rccovery vehicle. The Fox vehicle has a
30-mm gun and 8 smoke- grenade launchers (these use the Scimitar turrct) four on cach side
of the gun.

8. (U} -Spartan tracked armored personnel earrier and variants. The
Spartan has six or cight smokcgrcnwdc launchcrs, two scts of three or four on each glacis
plate.

‘ (10) (U) Conclusion. The preceding information is all that is available on

free world light armored vehicles. The smoke-grenade launchers on each courtry’s light

vehicles are. probably the same as those fitted o its tanks. Except for late’ UK vehicles

(Scorpion, Scimitar, Fox, and Spartan), which probably fir¢ RP smokg grenades, the other @
vehicles probably use HC- or WP-filled smoke. gcnadgs . .

D. FLAME FUELS AND FLAMETHROWERS:

8. (NOE ) Flame Fuels

{p)1)
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9. (C-N@FORN) Flamethrowers

(b)(1)

b. m France.
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Figure 3-32. French Model 1954 portable flamethrower (U).
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(Y1)

c. ‘(»C)/Italy.
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’ Figure 3-33. Ttalian Model 55 portable flanicthrowér (U). :
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'(2) . {U) Handheld flame launcher, Model DM14. The DMI4 launcher is
constructed of a smooth-surface cardboard tube that is reinforced in the front.? Near the
rear are three narrow metal rings that, in addition to reinforcement, serve as hand grips. The
launcher measures 35 cm in length and 3.6 cm in diameter. The total weight wizh fuze is
450 grams. The flame cartridge consisis of 400 grams of a prepackaged phosphorus and
magnesium mixture. The cartridge is held in place by a cork in each end of the tube. The
propellant consists of 2 grams of black powder encased in a metal holder. A fuze inserted
into the rear end of the Jauncher completes the assembly. The DM14 launcher is a

" closc-combat weapon; it can be provided to the individual soldier and can be fired ‘against
personnel, buildings, and light equipment. Its maximum effective range is reported to be

80 meters.®?. .

(B)(1)

{4 (U) Disposable handheld flame-grenade launcher, Model DT24A2B2,
35-mm.Buck KG, a West German muaition manufacturing firm, has developed the
DT24A2B2 disposable handheld flame-grenade launcher (HAFLA), which is repartedly. a
great improvement over the DM24A1.!' T The HAFLA has a range of 80 to 100 mcters, and’
" distributes its 240-gram RP incendiary mass over a 5x15-meter area by mcans of an
explosive delay device. Temperatures at tie conflagration point reach 1200°C. A dense
nonpoisonous smoke is generated for-up to 2 min. The components of the HAFLA, shown
in figure 3-34, include a launching tube of pressed paper that is lined with aluminum; a
plastic, folding, pistol-grip trigger mechanism containing the grenade propellant charge and a
-positive safety {pull ring aud split pin); and a plasticencased projectile containing the
incendiary mass, the dispersion charge, and a PD time delay fuze. The launcher has an
overall length of 39 c¢m and weighs 500 grams. The launcher is particularly useful for
close-in {ighting against strongpoints (bunkcrs, trenches, etc.), in house-to-house fighting,
and against armored vehicles.’
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Figure 3-34. West German Model DT24A2B2 flame-grenade launcher (U).’

£ (CiWN) Japan. B &
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. Figure 3-35. Type 1-1 portable flamethrowers (U). : S
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. Type 1-1 portable flamethrowers (U).
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Fi[-zurc 3-36. Compressor for Type 2 portable flamethrowers (U). ‘
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Figure 3-37. New portable flamethrower (U).
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"E. INCENDIARY AGENTS AND MUNITIONS

10. mgcnts"

(b)(1)

1. (W) Munitions

(bX1)
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(b)(1)

.(3) (U) Luchaire -SA; Paris, a privately owned company, manufactures the
following smoke munitions: : : .

‘e A.90-mm smoke round for thé AML Panhard and AMX-ls tank guns.‘
®  The 47-mm smoke andl'ihcéndiax'y rifle grenade, Model 60.
~®  The 47-mm instant sr'no.ké rifle grenade, Mpdel_F3.
® ' The 47-mm colored smoke rifle grenade. '
'®.  The :0-mm smoke pfactice‘riﬂe grenade, MK i—'l.
Luchaire is a large company comprising nine plants and employing 5200 persons; there are’
two major divisions, STRIM and Armamcnt. It undoubtedly has the capability to produce -

substantial quantities of these smoke munitions.

(4) (U) Etablissements Ruggieri, Armament Department, Paris, manufactures

_the following smoke munitions:**

° Smoke hand grenade, Model 53-58, ;olored.
®  Smoke hand grenade, Model F1, colored.

L Smoke hand grenade, Model F2, colored.

161 .
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: ’.< Smoke h;md grenade, Model F3, colored.
®  Smoke rifle grenaéc, 50-mm Model F4, opaquc.
®  Smoke dc‘dcc;Model 59, white.
_ .0 Standard sr;iokc-px.'oducing charge. Mode? Fl.. white.
All of the above ml;niddﬁé are mass‘pfoduﬁcd and ’uséd in the French Army. The smoke"
device is designed for use with armored vehicles, from which it is launched via a special tube

-attached to the vehicle. The F1 smoke cha:gc is a 200-gram- plastic bag filled with smoke
agent; it is desxgned to be used wuh various engmeermg practice equipment such as mines.

(5) (u) Compagme 'Francaise Thomson-Houston-Hotchkiss-Brandt, Nantes
{47-13N 01-33W), a2 large armament, ammunition, and electronic equipment manufacturer,
. produces a line of mortar smoke ammunition. Its products include 120-mm, 81-mm, and
60-mm mortar rounds. The 120-mm round is soon to be in mass production; the 81-mm and
60-mm rounds are now in mass production. Both H and titanium tetrachloride are used for

fll.

(6) (U) La Societa E. Lacroix, a company that clalms to be one of the largest
pyrogenic manufacturers in Europe, also produces a line of smoke munitions. The company,
located in Toulouse on 80 acres of land, manufactures a wide range of pyrotechnics,
antipersonnel devices, and special products Its smoke line includes the following:

‘o . Smokc cartridge, 74-mm, Type F130.
. Impact-pinpointing cartridge, Type F75A.
"~ ®  Tinted-smoke grenade, Type LXT290.

®  Tinted-smoke hand grcnad.e, Type 60.

o “Yellow-smoke sea-marker.

®  Night and day signalA. Type 275.

L] I‘*&ucléa:—ex plosion simulator.

‘Production is believed 10 bc_availabfe both for the armed forces and for export.
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’ . Table 3-1V. Production of Chemical Warfare Munitions at
/é- ' Sociedade Portuguesa de Explosivox (U)
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(2) (U) Standard ‘Pyrotechnik Meissner, Sécyer, produces the SPM. DM-22, and

DM-1 smoke pots. This is a small company, employing only 20 people. Hluminating devices
/Q are also produced here.

(bXn)

{5) (U) Th. Goldschmidt, AG, Essen, produces a special incendiary material
used in the thermit destructor unit, which is'used to destroy electronic equipment. Both of
these devices are marketed by Elektro-Thermit, GmbH, Essen.
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b. (W) Flames and Incendiaries.

(1) (U) Burning WP, thermite, and magnesium cause decp burns when they
contact the skin. The initial step in the treatment of these burns is removal of agent particles
.from the skin. Phosphorus burns should be immersed in or soaked immediately with water
to eliminate the possibility of reignition. Bicarbonate solution should then be applied to
neutralize phosphoric acid; followed by a 0.5% to 2.0% solution of copper sulfate to wash
the skin. All remaining fragments should then be removed. Prolonged contact between the
copper sulfate solution and the burned area must be avoided to prevent systemic copper
poisoning. Bums should then be trcited convcntlona.“y, with the cxccpnon that oil- base

. @ ' omtmcnts should not be applied.

u:‘ o '{2) (U) The treatment for injurics from thickened fuels such as napalm consists
' of immediate removal of the victim to fresh air. Artificial respiration with 100% oxygen (if
possible) is suggested. A tracheotomy may be necessary if there is a respiratory obstruction.
Burns of the skin should then be treated.*® :

(3} (U) Information from nonaligned countries is lacking on specific treatment
for smoke, flame, and incendiary casualties.
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H. RESEARCH AND DEVELOPMENT

© 16, }Z»N/OFO -WNINTEL) Smoke Agents
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Table 3-V1. Attenuation Effects® of Smoke Avents (L]}

el
T g attcnuation at a given time {CON F‘!ﬂﬁ'f‘lAL-NOFORN )

(5) (U) Nontoxic replacements for HC and research to develop IR screening

smokes are also done at NICO- Pyrotechmk Tritou.® Design requirements imposed by the

MOD include effective screening in the visible, near-IR (3-to 5-um) and medium-IR

(8- to 14-um) spectral regions. Because Rayleigh scattering is ineffective at the longer -
wavelengths, NICO-Pyrotechnik has developed two IR screening smokes employing

black-body absorbers. Reportedly, one composition attenuates 3- to 5-um radiation and the

other attenuates in the 8- to 14-um region. Compositions of these experimental black-body

smokes are unknown. Evaluation tests are scheduled for the near future. Demonstrations of

the two compounds showed dense clouds of light gray smoke that becamc lighter as it

- moved downwind. The smokes also had a strong tendency to pillar, which was attributed to.
the very high (1400° to 1500°C) burning temperature. A new visual screening and whitc

signalling smoke was said to have substantial advantages cver standard HC mixcures.

Advzntages claimed were as follows:

®  The mixture contains no zinc or chlorine and therefore is considered
r'xoncorrosive and nontoxic even in high concentration.

®  The mixtre is incorporated into an elastomeric matnx. so shelf life
expectancy is unlimited.

®  The mixtures requires no first-fire to ignite.

NOT RELEASABLE TO FOREIGN NATIONALS
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®  The intensity of the smoke is independent of moisture. .

®  The burn temperature is low (600°C) and there is no a#prcciablc ash.

Smoke produced by this mixture v#as brilliant white and virtually - odorless. An acidity
ndicator showed a pH of about 6.

17. /t@o RN) Munition/Dispersion Systems’

LS
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{2) -V{N) West Germany.
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' Figure 3-38. Israeli vehicle grenade launcher (U).
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Neg. 554798

e

Figulrc 3-40. Schematic of smoke _generato.r installed on tank
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engine (U).
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’ 'Fivgurc 3-41. Israeli Army smoke trailer (U).
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(4) (U) France. Reportedly, the French have constructed a new specialized
smoke screen device, called the F-1, which uses a pulse jet engine.®% The device, weighing
275 kg, uses 16 to 18 liters of gasoline and 80 to 100 litsrs of machine oil per hour. It is
designed for installation on cars, ships, transporters, or armored vehicles. No further
technical details are available. i

b. “NOQFORN) Flame and Incendiary.
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I. AEROSPACE SMOKE, FLAME, AND INCENDIARY CAPABILITIES

18. {S;WN) Ge‘ncmlx

{b)(1)

19. (S—WN) Standard Agents and Dispersion Systems.
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J. TRENDS AND FORECASTS

21. (C;NG‘P{N) Trends -

(o)1)
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22. (QOFORN) Forecasts

‘a. (C-NOPORN) Five-Year Projection.

b)(1}

MN} Ten-Year Projection.
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g, Original
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LIST OF ABBREVIATINNS o o
ACC .. . e Asian Comniunist countries
AO ... ... e e acrosol obscurant
N armored personnel carrier
APL .. . o armer-piercing incendiary
ATGM ... . i antitank guided missile
BICT ... ... Bundes Institut fur Cnemisch Technische R
CAF .. it iiiin Canadian Air Force . L
CBR ......c..tian. . chemical-biological-radiological : e
CIL ....... e e PR Canadian Industries, Ltd"
CIW ....... T close-in-weapon
CN . it chloracetophenone
CW it i e chemical warfare
DTAT . .......... PR . Directorate Ac')f Ground Armament for Nuclear, /
. Biological, and Chemical Services ;
L ECC .......... e e : Eurasian Communist countrics
C EO ..... R electro-optical
: FEBA . ....coveninnnonn. forward edge of battle area _
‘ “FFV e e e i e Forenade Fabriksverken , SRS
FLIR ........ . y forward-looking infrared ' ‘.. ~
B . chlorosulfonic acid/sulfur trioxide mixture S
GSDF .ottt i ie i ee e ground self-defense force _ Ty
HAFLA .. ... ... handheld flame-grenade launcher :
HC o e . hexachloroethane .
THD o e mustard gas i 4
HDA ... it i e highly dispersed aerosols 1
HE oot r e e e e eeenan o high-explosive 3
IABG ... . it i i AIndustricanlagen-Betrieb—Gesscléchaft
IR e et et i infrared - :
LARS oot it i light artillery rocket launcher
LLLTV ... ...t L. low-light level television
MBSD ...ttt i multibarrel smoke discharger
MOD ............... e Ministry of Defense
NATO ......ccciiinen.. North Atlantic Treaty Organization v
NSWP ... ... non-Soviet Warsaw Pact =
PD e poinf—dctonating B
PRC . i ve i i eeiieae People’s Republic of China
PTUR ... o i antitank guided rocket -
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research and de?elopment
Royal Air Force

red phosphorus

Soviet Air Force
thermal-smoke-equipment
thermal imaging device
unit of fire ]

white phosphorus
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