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DEPARTMENT OF THE ARMY 
UNITED STATES ARMY INTELLIGENCE AND SECURITY COMMAND 

FREEDOM OF INFORMATION/PRIVACY OFFICE 
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ATTENTION OF: 

Freedom of Information/ 
Privacy Office 

FORT GEORGE G. MEADE, MARYLAND 20755-5995 

1 0 JUN 2013 

This is in further response to your Freedom oflnformation 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)(l), 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)(l). 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)(l) 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. 



-2-

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 is 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)(l) 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)(l), (b)(2) (b)(3) and (b)(4) of the Freedom oflnformation 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. 
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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-lA-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. 

Enclosure 

Brad S. Dorris 
Director 
Freedom of Information/Privacy Office 

Investigative Records Repository 
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PREFACE 

(U) This study a.>scsses the capabilities of foreign countries to conduc;. smoke, flame 
and incendiary warfare. On the basis of ayailable informatio.n, trends in res.carch and 
development (R&D) have been projected; and forecasts made, for the next lO ycar.s. 

(U) The study includes information. relative to. the smoke, flame, .arid. incendiary 
capabilities of the Eurasian Communist countries. and the Middle East countries less lsrael. 
For simplification, however, the term Eurasian Communist countries (ECC) as used 
throughout the study includes the Middle East ~ountrics less Israel. Because the bulk of 
subject .mat~riel ~d equipment is of Soviet origin or design, Soviet capabilities arc 
emphasized. The 'study also covers known capabilities of the Free World countries, Israel, 

·and non-aJigned countries. Again, for simplification the term free world (FW) countries 
includes Israel and non-aligned countries. Appendixes are included to provide tec.hnical 
'characrcristics of specific free world munitions and a comparison of these munitions with 
their counterparts in the Eurasian Communist countries. 

(U) Further· technical data. and related weapon characteristics. may be found· in 
TB-381-5-05 (FOMCAT Vol. 5), dated 10 March 1976, and in Fl O-CST-1-76. dated 
June 1976. 

(b)(1) 

. (U) This document will be used tu satisfy the needs of US policy plann.ers, 
Department of Defense staff, military departments, commanders in the field, intelligence 
collectors and analysts, and R&D personnel. It will also he used to S:ftisfy Department of 
Defense quick-reaction requirr.mcnts, both formal and informal. 
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(U) This study is being. disseminated devoid of bibliographic~! material to facilitate 
\\:ider distribtttion, A compiled bibliography has been p~-zpa~ed separately and ran be made 
avail11blc to authvrizcd ;-ecipients upon request ~o the Dcfons•! Intelligence Agency, 
ATTN: DT-lA, Washington, DC 20301. Individuals making such requests arc cautioned 
that the addition of the bibliography to {or its association \\.-i.th) the study makes mandatory 
a more restricted distribution of the study. When the bibliography is attached. the study · 
muse carry the additional caveats DISSEMINATION AND EXTRACTION OF 
lNFORMATIOl\( COi'."TROLLED BY ORIGINATOR NOT .RELEASABLE TJ 
OJNTRACTORS OR CONT.RACTOR/C'ONSULTANTS. 

(U) Constructive 
should be forwarJed 
{ATTN: DT). 

criticisms., i:::on.mcnts. c..r ·suggested changes are encouraged, .and 
to the Defense Intell!gence Agency, Washington, DC 2030 l 
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Section I. 

INTRODT.iCTION 

1. ,'.U) General 

Srnokt: may be defined as "an artificially produced aerosol. that is. a susptnsion of.solid or 
!iquid.·~-.u:iclt-s in :he atmosphere. which atte;iuatcs the passage ~f visible light or other 
forms c.f clectro-magr ctic radiarion." Although generat.:!d (by burning wer straw·, leaves. or 
bu.rlap soaked with potassium nirratej during ·a few isolared battles, smoke was nor 
developed specific:illy for use in military operations until World War I. 1 ~ During World 
War I. smoke. used rather extcnsi·.-d:· both in offensive ~~nd in defensive. operations. proved 
to be a decisive factor affecting the outcome of many battles. The development of smoke 
~:.-stems continued frnm World W;u 1. throughout World War IL Following Worl'd War II. the 

introduction of clectro-optic:.l surveillance an;f guidance systems .caused the interest in 
smoke to decline because irs use seemed less applicable \';ith these m0dcrn systems of 
wariar~ .. 2 During rhe 1960s. renewed interest ~n .the. military applications of smoke began :o 
:ippc;1~ in a number of foreign countries. notably in the EuraSian Communist. countries 
;ECC,. Subsequent!~-. the extensive use of smoke during the Yorn Kippur (October) War 
reestablished that the proper use of s:nokc in off<.~!Oi"·:: and defensive operations provided a 
decided advantage for the user. This historical c\·idence, 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 agcncs ha,•e n~t changed significantly since World War II. Suspected or 
know.n s:noke agents included in foreign ~ilitary il}vcnmries arc those derived from World 

War I and World War II tcchnc-logy. Variations of some ·")f thc.sc standard smoke mi~.turcs 
ha,·c been noted {these will be discussed later), bur no innovative rypes arc apparcnr. 3 The 
following agents arc commonly found in smoke inventories. 1 2 

NATIONALS 
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Methods Involved 
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( 1) Liquid agents. 

(a) ·Smoke 2cid. Smoke acids inc!ude chlorosulfonic acid, sulfur trioxide, 
and fuming sulfuric acid. Norrnally. mb:turcs of these aci&; arc. used to produce maximum 
screening properties, although satisfactory smoke screens i:an be obtained with individual. 

components: Stated optimum concentrations of' a ·smoke acid mixture designated· by the 
Soviets as "S-4" arc 54% to 60% chlorosulfonic acid, 35% to 43% st:lfur trioxide, and 3% ~o 
5% sulfuric acid. The.components of this mixture, atomized <tt about 40,0 kPa, react to form 
sulfuric and hydrochloric acids, which combine with moistu.re in the air to produ~e smoke. 
The size of the particles formed nrics, .depending up:1n the relative h.umidity of the air. 
Although corrosive and irritating, th1: acid smoke is economical to produce and prob'lbly is 
used ,.,;dely to produce large-area smoke screens as well as for training purposes. Smoke 
acids can be used under extreme ciimatic conditions, since they react with ice and snow in 
the same manner as with water. 

(b) Chloride mi.-,:tures. Liquid chloride agents are composed primarily of 
titanium, silicon, or tin tetrachlorides. Of these, titanium tetrachloride has. the best 
screening power-, Sprayed into the air,' titanium tetrachl~ride 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 hy~rochlnric acid to form ammonium 
chloride. The smoke produced by this latter mi.xture is .more dense and less in;tating than 
titanium tetrachloride used alone. The chloride agents can be LSed in sprays from.aircraft, 
by smoke vehicles. and in bombs and shells. . 

(c) Fog oil. "Fog oil" or "smoke oil," wh:ch is derived primaril;· from 
crude .oil or ·byproducts of petroleum distillation, is relatively .economico.I, safe to hand1e, 

. nonirr;t;iting, and noncurrosive. A common'mixture contains 7·J% petroleum distillate and 
30% fuel oil. Th:: smoke formed by pumping this mixt:.ire into the hot exhaust (about 
l 200°C) from combustion chambers, is a combination of incomplete combustion ·products 
and simultane.ously evaporated excess oil. It is black-gray in color and has satisfactory 
screening power and stability. Armored vehicles, equipped with a spec:al de1tice, use fuel oil 
instead of.fog oil as the smcke agent. 

(2) Pyrotechnic mix<ures. 

(a) Berger mi.~tures. The so-called Berger mixtures contain a metal 
(aluminum. 7.inc, iron), a chlor~arbon [carbon tetrachloride, hexachloroethane (HC)J. and 
other additives, such as zinc oxide. to improve l;mrning. A mi."ttU?l: used by the Soviet Union. 
during Worlc; War I. contained 41 % carbon t<!trachloride, 35% zinc dust, 9% sodium chlorate, 
8% m~nesium carbonate, and 7% potassium nitrate. During World War II, impr~ved Berger 
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mixture~ were:. prepared by substituting HC, oci:achloropropane, ~nd hexachlorocycl~hexane 
for carb·or. tcrrac.hloride. A Ge!TT\an improved mi.xrure comprised 40% HC, 44% zinc dust. 
2% zinc oxide, 2% powdered magnesium, 2% calcium, 4% silicon dioxide. and 6% absorbents 
OT sr1bilizers. Despite. goc>d screening effens, Scrgcr. mix tu res have. the disadvantage of a 
high combustion temperature and " delay rime of IO-to 20 seconds hetwccn ignition and 
sr.10ke protlu·ction. . · ' . 

(b) Yershov mixtures. These .sclid smoke compounds contain a smoke 
compo·und and fuel (anthracene, ·naphthalt'ile, paraffin), and an oxidant (potassium · 
chlor;;_te, sodium chlorate). A wide Iv used mL'Cture .consists of 25% anthracene, 
30% ammoniu~ .chloride, and 45% pot~sium perchlorate. Producing nonc~rrosive and 
no~irritating smoke, these pyrotechnic compounc!s have great import.Ince on the battlefield 
because tl1ey can be used in. small, easily manipulated devices to establish s·moke scree;is in 
any tactical situation. . 

(3) Phosphorus .. Two for:m .of phosphorus, -white and red, are used in smoke 
munitions. The most widely used is white phosphorus (WP), which is cmpioyed either in the 
native form or mLxed with a plastici;:er. \1.'i' 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 easier to handle and package into munitions 
than WP. During the.burning 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 . 
irritating to the respiratory tract. The scree.ning power of phosphorus smoke is. excellent. 

b. The precedi~g examples of smoke agents represent those used by the ECC. The 
same types of mixtures, with some mo_difications, are used by other countries, including the 
United States. ECC representatives _have discussed the use of smokes _for attenuating 
radiatio.n in regions. of the spectrum othei than the visible, but there is no evidence that the 
military forces of these countries have such a capability. Some research, both in the ECC 
and in free world ·countries, indicates that efforts are underway to. de_vclop attenuating 

smokes. 

3. (U) Munition/Dispersion Systems 

The USSR has a wide variety ·of systems for smoke disse.mim.don. The ~;:stems include 
bur.iring- and burning-type munitions, pressurized and gravi~y-flow ·spray devices~ and 
injection-tyre genc;ators. Wii:h the exception of oil~sm9ke generators, the USSR and· ":>ther 
ECC :ipparendy have expended little effort to improve their smoke-producing capabilities. 
Unlike rhe free world countries, such .lS the United Kingdom and Sweden, there has been no 
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evidence that the ECC have developed and produced smokt: munitions for firina from 
infantry antitank weapons, such as the RPG-7 or SPG-9. rocket launchers, or from tank guns. 
The non-S:)viet ECC arc e.qt1ipped primarily. with Soviet mu;iition/dispersion systems or 
domestic copies of these systems. 

4. (U) Flame and Incendiaries 

Flame and incendiary m"'lterials were in use for centuries prior to the appearance of the first 
incendiary rocket. during the Napoleonic wars. 4 Fol!owiug the inver.tion of the backpack 
flamethrower in 1898, the development of flame and incendiary devices continued during 
and after World War L During World War II, incendiary devices were used on a hruad scale 
bv the armed forces of most combatants. These devices arc still considcr~d to be effective I 

combat wc.apons and occupy an important place in overall armament systems. Equ.ipmcnt 
·and concepts for employment, however, have not changed significantly during the past 
10 to 1 5 years. 
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EURASIAN COMMUNIST COUNTRIES 

A. POLICY AND DOCTRTNE 
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b~ (U) Flame and Incendiary. 

{1) (U) Flame devices are used extensi~ely in defensive operations.' Static 
flame operations ?..re employed along expected troop avenues of approach in accordance 
with defensive. obstacle· plans. Fl~.me· weapons may be fired by remote control, timing 
devices, or pressur:e. 

(2) '(U) In withdra:wa1. opcrat:ons all types of flame w!!apons arc utilized to 
carry out a scorched-earth policy. Mechanized flamethrowers arc used in ambushes of 
advancir5 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 ~cin force landing. elements of main 
assar~lt and ~xploitation forces. They aie also effective for use· in combat in built~up an:as. 

B. ORGANIZATION, TACTICS, AND TRAINING 

3. (~RN) Organi:z.ation 

(b)(1) 

6 
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a. r. Smoke. 

(1) (U) In general, Soviet tactical principles are based on surprise and th.e 
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, 
effectiveness decreases approximately 10 times; when only the targets are concealed by 
smoke, effectiveness decreases 4 times. Laying down a smoke screen, espeeially an 
unexpected one, is also credited with. ha;-ing a significant psychological effect on enemy 
troops, gi• ing ·them a sense of u1.ccrtainty and uncasin•':SS. The Soviets rccogn;ze that it is 
particui:cly i:npcrtant for small-unit commanders, ·when pla.nning for an atta~k. to study 
terrain features that can be used for concealment as well as to provide reference points for 

. navigating in smokc. 1 2 Tank directional gyrocompasscs can be used to maintain orientation 
and assist the movement of motorized rifk and :irtilicry units to designated areas. 

{2) (U) Artillo.:ry is expected tu engage antitank wc:ipons, including ATGMs. 
There shculd be direct and indirect fire. and preplanned use of smoke; Antitank weapons 
close to the forward edge of the bat de area (F.EBA) in the 2-km zone c:m be expected co be 
engaged with a mix of smoke and high-cxplo~ivc (HE) fire. Smoke fired from onc·wr:apon 
will be used to adjust fire. The n·mainder of the battery wil! fire ~n:oko.: on the first vi:ll.:~·, 
followed by mixed salvos and volleys. (lf H E. 1 J· 

NOT RELEASABLE TO FOREIGN NATIONALS 
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(3) (U) In the past, Soviet doctrin.: has st;;Hcd that during p~netration, and in 
· • .i.nack acros·· a _broad front, smoke \\ill norma!ly be employed. It is believed ti1at this 
Joctrinc is st!ll valid, and that the use of smoke will be included in Sovi<!t artillery fire 
planning. A .variety of smoke agents and disscmin:ation means. induding field-ar;illery 
projectiles, gives the Soviets the capability to impair observation posts, to blind enemy 
weapons, to screen river cro~sings, to reduce the cffc:::tiveness of night-visiqn equipment, and 
to screen the flanks of attacking troops. During night combat, artillery smoke projectiles 
may be used to adjuii~ fire when targets arc not i!Ju;ninatcd.14 · 

( 4 Y (U) Duri~g a·djustment for a smoke mission, fire is conducted using an 
alternate point; then is shifted tQ the target. Jn this way, short rounds during adjustment 
will ;,ot obscure the target. The adjustment is fired, using one weapon, and continues untiL1. 
200-metcr Lracket is obtained for point targets, such as an observation post, or a 400-mcter 
bracket is ".lbfained for area screening targets, such as river-crossing sites. A battery salvo is 
fired when these brackets :u-c split. The smuke from thi:; salvo is observed and further. 
adjustments continue to be made. 

(5) PJ) To blind a target when the wind is blowing. toward the enemy, the 

mean point of ir.1pact 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 bC moved 50 to 100 meters toward the direction from which 
the wind is blowing. If there is a headwind, the center of impact should be adjusted onto the 
target. 

(6) {U) A platoon or battery firing at a point target u.ses converged sheaf (the 
horizontal and vertical planes of the trajectories intersect at ti'c target). A battery firing at 
an area target that is subjected to headwind, tailwind, or light crosswind uses parallel sheaf 
(i.hc trajectories of ill weapons are parallel}. For screening the flanks, converged sheaf is 
used regardless of ...... ind direction. 

(7) Jll'11 (b)(1) 

(b)(1) 
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•For wind of 6 to 7 m/s incrc:3..se number of rounds by 1.5 times.. 

Avera!!:e Ammunition Exncndi!ure to Screen Point Tar.,els for 15 min 

(b)(1) 

( s .i (Jl')'I (b)(1) 

(b)(1) 
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{10) (U) The Kosrroma Chemical Defense Higher Military Command School, 
Kostrama (57-46N 40-SSE), reportedly has devised a hand calculator for determining the 
number of varie>•"; smoke dispensers required for a smoke mission.11 Wind direction and 
velocity are taken in to account. The use of su.ch' a calculator 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 arc Widely us!!d by various unii:s on the front 
line and not handled by specialized units only. 

b. (CrRN) Fbme and Incendiary. 

(b)(1) 
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DST-162DS-14s..n 
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'(i) (U) The ECC are well aware of the necessity. for tr:umng troops to use 
smoke, and to operate in a smoke environment. A .Soviet military author has . 
stated: "Practical experience sb?ws that a smoke screen can reCJuce losses of attacking tanh 
and motorized infantry by 60% to 80%. The extensive use ~r smoke weapons during tactical 
and other types of exercises enables personnel to acquire the experience required to ensure 
that maxim.um use is made of smoke weapons in the interest of achieving victory on the 
battlefield."24 · A number of reports describing smoke operations during field exercises 
indicate chat the Soviets arc preparing for extensive use of !.moke both in offensive ancl'in 
defensive opcr-ations. 

{21 ~b)(1) I 

(b)(1) 

(3) (U) River-crossing exercises using TDA as well as other means to lay smoke 
screens have also been dcscribed.1 8 · · 

. NOT~R.EJGN NATION.A.LS 
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b. ·. (S.~ Flame and Incendiaries. 
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Original 

(4) (U} During infantry trammg Polish troops are taught hc-w· i:o fight in a 
r:apalm attack. Troops are drilled over a napalm obstade course that includes running 

·through .tunnels of burning napalm, jumpi.-ig through napalm ft.re walls and burning 
buildings, and jumping ever fiamirig ditches. The soldiers train while wearing masks: the 
training is repeated until the soi ~ers lose their fear of burning napalm. 

NOT RELEASABLE 10 FOREIGN NATIONALS 
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(5) (U) . The Soviet Chemical Defense S,:hou! ~f the Kostromskiy High Military 
Command has a flamethrower training area. Training displays have been set up on a row of 
.stands. The area Cuhtains a preparation se.:tion \vhere flame foci; .U-e ·mi..'ted in the MSA0-1 
mechanical mix.er, two· areas with sht"!ters in which light a..'ld i:eavy fl~m~throwcrs arc 
loaded, and a target area for flameth.rower unit practice. Training emphasis is placed on 
assembling; disassembling, ioading, and servicing flamethrnwers under·field conditions. 

C. STANDARD SMOKE AGENTS AND MUNITION/DISPERSION SYSTEMS 

6: -AA- . Standa.·d Age~ts 

a. 
c</; l(b)(1 > 

, 

(b)(1) 

(2) (U) A KSP-4 distress signal contained 36% coal tar, 62% potassium 
. . • L ti 34 chlorate, 0.5% magncs:um, and 1.5% s~e ac. 

(3) (Uf A patent covers an improved mixture for use in practice antiaircraft 
rounds. The mix consists of about 46% potassium chloride, 38% naphthalene, and 

16% thiourea.3 5 

·(4) (U) A mixture intended to qu'!nch underground fires contained 35% tn 
50% oxidizing agent (potassium chlorate or potassium nitrate), 15% to 40% fuel 
(nitrogen-cor:taining compounds· such as dicyanamide, nitroguanidinc, or urea), 22% to 

35% c::.cbonate, and about 3% iditol.36 

c. (U) The attenuation characteristics of com~on ·smokes will be discussed alo:ig 

with research and development (R&D) efforts later. 
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7. ~-140POrtMr Munition/Dispersion Systems 

a. (U} General'. The ECC possess a variety of devices.and munitions that give them 
great vcrsati!fty in the employment of smoke screens. Man-porrablc. vchide-mount~d. and 
<!mplaced devices, as well .as ;i.rtillcry and mortar shells. are known to exist. 

b. ,)P1" Grenades. 

(b)(1) 

Neg. 511258 (UNCLASSIFIED) 

Figure 2-1. Soviet smoke hand grenade (U) . 
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Figure 2-2. 

(b)(1) 

WEIGHT: 500 grams 
SMOKE DURATION: 2 MIN 

1. BOOY 

'· SMOKF.: AGENT 
.s. FRICTION FUZE 
C, TOP PLATE 
5. FUZE PROTECTOR 
6. CAP PROTECTOR 
7. SMOKE ESCAPES 
B. STRIKER BANO 
9. HANDLE 

10. HANDLE. SCREW HOLDER 
11. eOTTOM PLATE 
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Figure 2-3: Egypti4.n smoke hand grenade (U). 
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Figure 2-4. Egyptian toxic 5mokc grenade (U) • . 
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Table 2-I. Technical Characteristics of ECC Smoke, Hand, and Rifle Gren=!des (U) 
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{l) )l'J Smoke pots. 

(b)(1) 

Neg. 511593 (UNCLASSIFIED) 

Figure 2-5. Soviet DM-11 smoke pot (U). · 
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(2) '1 Smoke barrels. · .. 
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Figure 2-7. East German GAZ-63 smoke-generating vehicle {U). 
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Figure 2-8. Vehicle making smoke (U). 
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-· 
FUH FLOW SCHE/.IATIC, sr.,OKE GENfRl\TOR SYSTfM 

(C~E!\'TIAL) :'\t")!. 55-1987 

Figure 2-9. Engine installation and schematic diagram ofTDA system (U). 
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Neg.· 515836 
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Figure. 2-10. Tanks producing smoke (U). 
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Figure 2-1 L Soviet decontarr. ination vehicle, TMS-65 (Uj. 
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Figure 2-12. Soviet MAG-3 jct engine fc..i::ger (U). 
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Neg. 554985 

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

c. ~RN,l Mc:tar Projectiles. 

(1) (C~ORN) Gen::ral. 
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Neg. 500182 . (UNCI.ASSIFIED) 

Figure 2-14. Soviet 1937 82-mm mortar smoke projectile {U). 

Neg. 508665 (UNCLASSIFIED) 

figure 2-15. Soviet 1943 ·120-mm·mor::ar smoke projectile (U). 

28 

-COM Fl DENT'IAL 
(.This page is UNCLASSIFIED) 



Original DST-1620S.145-77 

(b)(1) 

(b)(1) 

Neg. 5228-t9 (U~CL:\S.SIFIEU) 

Fipm.: .:!-16. Soviet 82-mm mortar smoke projectile, Model D-832, unfuzed {U) .. 
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(J) )ll!1 120-mm smoke projectile. D-84JA. 

(a) ?J Description. 

(b)(1) 

Neg. 522850 (UNCLASSIFIED) 

Figure 2-17. Soviet 120-mm mortar smoke projectile, Model D-8-tJA (U). 
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(b~ Performance. 
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(b)(1) 

f. (C-~ Artillery Projectiles. 
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Tahir 2-!!I. Technical Characteri:<tics of ECC :\rtillcry Smoke Amnmnitivn (U) 
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Screen an Isolated T::N?'et for 15 Minutes (U) 
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Figure 2-18 .. Soviet 122-mrn smoke projectile, Model D-462, without fuzc (U). 
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Fi~u-c 2-19. So'l-iet 12:.?-mrit smoke projectile, '.\1odel D-462 (U). 
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Figure 20. Soviet 122-mm' smoke projectile, Model DTS-471. 
W.thout fuze. with propelling charge ZLD-471 (U). 
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(8) (U) Yugoslav 76-mm smoke projer.tile. Thr 76-mm mountain howitzer B-1 
is standard in the Yugoslav Army. The smoke' cart:idgc for the 76-mm mountain howitzer 
Ml 948 (B-1) is of the semifixed, ~djustable propelling charge dcsign.56 The WP-filled 
projectile has a full-length burster initiated by the Yugoslav MS 1A5. Other characteristics of 
chis cartridge are unknown. 

D. STANDARD FLAME FUELS ANO FLAMETHROWERS 

8. y( Fla~e Fueis 
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9. ~lamethrowers 
/ 

c~AL 
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(b)(1) 

(b)(1) 

. b. (U) Man pack flamethrowers.· The latest known standard nianpack 
flamethrower, Model LPO·SO, comprises a flamegun, a hose, and a backpack assembly of 
three fuel tanks. 3 41 Each tank of fuel can be fi.:ed bdividually by setting a switch on the 
gun and pulling the trigg~r. Batteries in the gun's stc ck are used to ignite the pyrotechnic 
cartridges tha·t pressurize the tanks and those that ignite the fuel as it leaves the gun. The 
weapon's effective range is 18 to 72 meters. The emp~y weight is 15.kg; the weight when 
filled with 10 liters of flame fud is 23 kg. The Chinese version of the LP0-50 is the 
Model 58. Vietnamese references to a Model F-50 (and possible K-5, AT-60 and AT-64) 
relate to Soviet and Chinese versions. 

c. c.e1 I (b)(1) 

(b)(1) 

41 

C~·:····.·· .. ·· .....•. ·.·.··.······.··.•.· ... ··.·· .. ·.·· .. ··· .... · .•. · .. NTIAL ~-·~·. 

I 



DST-16ZCIS-145-77 
CONFIDENTIAL 

Original 

d. (U) Emplaced or Fougassc Flamcthrowe~s. Tht: Mm.Id FO emplaccd 
fhrm:throwi::r ct:1i1priscs a fud cank. an i::j<:cch.m nozzk·. pyr~)t<.'t::hnic prcssurizin~ anJ 
ignition canricges. a.rid an cl.:ctric wiril1~. sys,..:m. ;:hat leads co a re more flrin~·conrrol 

pos.iti<.1n.3 . These flamethro·wcrs arc· placed in shallow pi rs or arc orh..:rwisc concealed at 
ancicipatc'd poi1HS of attack. Flam.: fuel may ht! cmim:d horizontally from a onc-dirt:.cti(m 
nozzle or from one rhat disseminates the burning fud in fh·c horizontal direction!. The 
Model FQ holds 25 liters of fuel. The range with the sing!..: nonlc is 127 mct<'rs. and with 
the multiple direction nozzle, 91 meters. The flamr.:throwcr weighs approximately SJ kg 
when filled and 34 kg v:hen em pry. 

c. ~ (b)(1) 

(b)(1) 
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E. INCENDIA.RY AGENTS AND MUNITIONS 

1.0. (U) Incendiary Agents 

lncei1diary agents arc considered. extremely effoctive in combat operations.· Continued 
Soviet interest is reflected in the large number of articlt's appearing in t.hdr military journah 
dealing with ·defense training against inccndiaries. 3 A variety of incendiar:--agcnt-flllcd 
ground an·d aerial munitions has been developed for 11sc against .a wide spectrum of tactical 
and r.tratcgic targets. The· standard or poi.siblc ·incendiary agents available (table 2·VI) 
appan~ntly do. hot represent new or unusual .:o;,ccpts, bur som~ experimental compounds, 
such as the pymphoric metals :md the alkyi-metal compounds, could advance incendiary 
capabilitic:;. 

· r l. ~Incendiary Ground Munitions 

a. (U)· Bullets. The 7.62-mm ZP bullet, which contains an incendiary fill of 
magnesium, aluminum, and bar!um nitrate. can bi: used agains;: unarmored foci canks and 
also for the adjustment offirc. 3 Typc-Zincendiary traccrbuilcts-composcdofmagnesium, 
aluminum, strontium nitrate, a~d barium oxidc...:.can be used to ignite easily combustible 

m:i.tcricl and fuel contained in tanks made of mern.l up to 3 mm thick. 

b. 
(b)(1) 

(b)(1) 
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F. PRODUCTION, STORAGE, AND STOCKPILES 

(b)(1) 
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Neg. 519112 
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UGUID: 
A. rn ANIUM TfTRAtHLOR10E 
8. llAPHTllALEllE 
C. ANTllRAtEllE 
D. CHLOROSULFDNIC ACID · 

ANO SULPllUfl TRIOXIDE 
E. SlllCOll TETRACHLOhlDE 

ANO AMMONIA 
f. HEXACllLOROETHANE 
G. FOG OIL 

(UNCLASSIFIED) 

Figure 2-21. Smoke attenuation of infrared radiation (U). 
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b. t12'f I (b)(1) 1 

(b)(1) 

c. (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 e 
these writinl?s arc given belo~: llO 

• As is known, the most effective· means of com baring tanks at the 
present time is considered to be antit:ink guided rockets (PTURS). 
Therefore, they 'should be 'c.'estroycd with the fire· of rockets, :inillery, 
tanks, and infantry. In addition, the effectiveness 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 them. Thus. at the start of its flight, fo-:- a sector of up 
to 400 meters, the rocker is difficult to control. Therefore,' in open 

. tcrr:iin PiURSs can damage tanks only in :i zone from 300.400 meters 
·up to 2 to 3 kilometers (the maximum flight range of the rocket). For 
this purpose, the l:iunchcr operator must simultaneously observe both 
the targc i and the rocket. 

NOT RELEASABLE TO FOREIGN NATIONALS. 
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ct Tanks cross a path of 2-3 kilometers in 8-12 minutes. If, during this 
time, the PTURS positions arc blinded or the tanks arc covered~ by a 
masking smoke· screen .(of course, under favorable meterologicaJ 
conditions), the problem \\;II be solved. This can be done with the he.Ip 
of smoke rounds as well as using the existing smoke equipment of tanks 
(thermal smoke apparatus TDA er large smoke cartridges BDSh). 

0 

Let us assume that a tank battalion is advancing on a prepared r:ncmy 
defense. \\'itfr an oblique or a frontal wind towards the enemv, :?-3 tank 
platoons with TDA \~·hi ch will screen with srnc;;kc the entire f~on t of the 
attackers are sufficient for the reliable screening of the firirg positions 
of the PTURSs. These platoons .arc required· to· mciv:: ahead of the· 
battalion at a distance of 300-400 meters. 

Some tanks are cguipped with two smoke c~rtridgcs 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 seen through from one 
cartridge with a wind speed of 5 meters !Jer second is up to SOU meters 
;md its width is approximately .100 meters. They can also be used 
successfully for blinding PTURSs. . 

\Vith the help of BDSh, ·,t is possible to lay ·an immobile smoke screen 
with a . frontal wind towards the enemy too. In this, the distance· 
between the "s~oking" ta.-iks should n°ot

0 

exceed 100 meters. In order 
to lay a screen along the front of the attack of a rank battalion, it is. 
necessary to detail unc or n ... .,, tank platoons. · 

~ In order to reduce the cffe.ctive.ness of the fire of the PTURSs, tanks 
should move at increased speeds. rapidly m·ancuvcr on the field of 
battle =111<l ex plait the protective properties of the terrain. With the fire 
from all weapons, ar.d first of all artillery weapons, the laurichers of rhe 
antitank guided rockers should be destroyed. At the same time smoke 
should o;.::upy th~ir place in this fight.· Therefore, tankers should learn 

·to operate confidently under cunditions of smoki:. 
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15. ~OFO~!..} Therapy 

:i. ~TEL) Smokes . 
.---~~~~~~~~~~~~~~~~~~~~-. 

l) EL) (b)(1) 
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(2i. {U} In addition to inhal:i.tiun inin·ics that mav bc caused by snwkt..'s. some 
liquid ?.e,-ent:> ~e.g., sulfur r.noxidc. ~hlorosulfoni~ acid, and tit;nium tctrachloridc) will also 
cause: bums \':hen they come in c;.Jntact \•.·it~. th.: skin. Rccom·m,·nded ";:re.irmcnt .:c..nsists of 

copio:..is washing of affected areas \~ith watcr, follo ... vcd-by a wash with a soda solution.88 

(3) (U} There is little info~mai:ion from the PRC conc.:rning the treatment of 
smoke inhalation injuries. Initial therapy for irritation of the· mucous membranes of the 
respiratory tract would probably be similar to that recommended for treatment after 
mustard g:is (HD) inha1ation.· For relief of the coughing and irriratio!l resulting from HD 
ex posurc, a Chinese military handbook recominends that the victim inhale the vapor 
resulting from· a mixture of 20 ml of ethyl ether, 40 ml of chioroform. and 40 ml of 
ethanol, ro which tlvc o:.- six drops of ammonia water arc add.::d. To tT":?ar acid burns that 
ma:,· occur on the skin, the affected area is to be flushcd with \vatcr or soakcd in a water 
b.i.th.119 

(4) ~ (b)(1) 

(b)(1) 
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. co~ 
b. _ftrFlame and Incendiary. · 

(1) (U) Available Soviet and War.>aw· Pact information ':>n rc•:ommc11ded 
treatment of injuries. due to flame and incendiary agents deals prir.i~ily with nipalrn and 
phosphorus'. Articles pertaining to napalm indicate that burns arc .not the only m.:dical 

·concern. Other effects include a strong negative psychological rcacdon among troops; high 
temperatures, which may cause dehydration; oxygen depletion; and poisoiun~-; by carbon 
monoxide generated during combustion. In the case of napalm burns it is of primary 
importance to extinguish the agent and prevent it from reigniting:. Once this is 
:iccomplished, the casualty should be led from the battlefield and treated for she!:!<., renal 
insufliC:icncy; and acute toxemia, which may res1.1.lt from byproducts in burned areas of the 
body. Casualties are given an.::sthetics, arc washed down with disinfocrants. ~.nq nuids an~ 
replaced intravenousi;-.9 3- 9 5 One article recommends the application, aftc: the agent is 
cxtinguis.hed, of a 5% SQ!ution of potassium permanganate to the burnl.J area. 8 ' East 
Gc~man · treatment for napalm bums includes the ;,:dditior.al application of a 
salve-impregnated b11ndage that is to be changed two or· thr,:e times a wcck. 96 Furt!>er 
treatment of serious ·burns wo.ul<l then require the ·rt•mov;;i.I of necrotic tissue and, 
subsequently. skin-graft operations. . 

(2) (U) . The major medical. problem resulting from the use of phosphorus is 
bums. Burning phosphorus on the skin m·ay be extinguished by complete immersion of the 
affected area in water, or by covering it with sand or dirt: The pho~phorus should then be 
removed fr0m the skin with a SIJla!I wooden board. The burned area sh·.:>Lild be washed with 
a 10% solution of copper sulfate, calcium chloride, or potassium pcrmanganat·· and then 

trcarcJ conventionally. 9 3 

(3) (U) Thi:' treatment of bums has.been studied extensively in the PRC si·ncc 
the early 1950s. Much Chinese bum therapy consists. of a combinlition of Western and 

traditional Chinese (hcrb:1l) medicine. 

(4~ ICYI (b)(1) 

(b)(1) 
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· ( 6j (U) There is no mfonTtation available on specific North Korean treatments . 
. The Koreans, however,· have rcceive:-:i. extensive. aid in the past from both tlie USSR ::nd the 
PRC; it is probabi_e, therefore, that their burn therapy is based on procedures followed in 
one or both of these countries. No information is available on flame and incendiary carnalty 
treatment for the Mongolian Pco;-ilcs Republic, the Khmer Republic (Cambodia), or Laos. 
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H. RESEARCH AND DEVELOPMENT 

16. ~ Agents 

a. . Smoke. 
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17. 1£) Munfrion/Dispcrsi..m Systems 
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I. AEROSPACE SMOKE. FLAME~ ANO INCENDIARY CAPABILITIES 

19. ;s~ General 
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c. Considerabl..:- ir.rclii~,:ncc. gap!: exist wit.h r~gard to the capability 

/ 
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20. {~RN) Standard Agents and Dispersion Systems 

a .. (S-N ~N) Smoke ~OR ,...-~~~~~~~~~~-(-b)-(1-)~~~~~~~~~~~ 
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b. (~N) Flame.a.nd Incendiary Capabilities. 
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Table 2-Vlll. 

*Ccnc1out rated-action. 
**Disperscd-~ction. 
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Table 2-X. Soviet Incendiary Munition Color Coding (U), 
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21. ~ORN) Research .:md Development 
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J. NAVAL SMOKE, FLAME, ANO INCENDIARY CAPABILITIES 

2.~. (S-~) Stand~d Agents and Dispersion Systems 

a. (U) · Introduction 

( 1) ( U) There is no in fur mat ion· a.vail.iblc that describes Warsaw Pact naval 
incc:nt!iar;.· !name capabilities or operations. There is in formatioi1, however, to indicate a 
substantial Warsaw P<1ct capabllity for utilizing; smoke anJ aerosol obscurant (AO) agents. 

(2) · (U). The ml•thodical and pbm..:d use uf sm0kc ;1gents in battle ~\·as largdy a 
Jcvclupment of World War I. The original pllrpos..: of smoke utilization was either to blind 

the vi~ion of tl11.: ·enemy c>r to scrL'l'll fricndlv .forces or terrain from enemy visual 
observation. 

• 

(J) (U) The terminology ·"aernsol obscurants" has bcenad(:ptcd by the Joint 
Technical Coordinating Group to <lcfinc currera chemical agents and their specific fonction ft 
to obscure or dcc.oy microwavc and EO guid..:tl terminal homing munitions or rcconnaisanc.: 
~ens<1r "syst..:111s. Some.of the World \Var I chemical smt>kl·s will, in fact. scrL'l'n both vis•.1al 
and EO sensing de'\·ices. Chemical compounds h:wc been or :ire b.:ing dcn!loped specifically 
w countt:r seming. devices. T:1e primary purpose for the use of chemical agents, as dcscrib.:d 
in this section. is to obscure or decoy r..:rminal homing munitions or rcconnaisanci:: sensor 
systems. 

u 
b. ¢, The Threat . 

( 1) ( U~ The uu t..:ome of future military operacions will . become increasing! y 
depcndent upor ~he ability of for..:c com1i1;1nd..:rs to perform missions \Vithin a hostile 
t'twironment which incluJes EO and microwave (ritdar) devices. These dc\'iccs .will be 

utilized by the cncm~ fur Jirccting gun-fire. guiding '11issilcs. and for sun·eillancc operations. 
The succe;sful comrlt:tion o_f a force's mission will, to a great extent, be a function of how 
well the cornrnandcr can play "hide and seek." 
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d. (S-N~ Screening Capabilities 
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~-g. 55278:3 
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Figure 2-22 .. DON Class AS MAGO.MET GADZHI EV submarine 
tender laying.smoke, 1965 (U). 
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Neg. 554983 

Figure 2-23. MDSh-typc smoke boxes on POTI dass PCE, 1965 .(e). 
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Figure 2-24. KRESTA H Class CLGM laying sm~ke, 1975 %NOFORN). 

Figure; 2-25~ POINOCNY dass LSM deploying smoke, 197~:0 
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.. Figuce 2-26. KASHINdassDLd Iayingsmoke, 1975. r/'J. 
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(c) co. l(b)(1) 

(b)(1) 

Neg. 554978 (C~NTIAL) 
Figure 2.21. KOTU:N Class DD deploying black smoke .. 1975 (,JiJ. 
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(2) )Ii?( N.aval Screening Cap.ability-.European Communist Countries. 

(b)(1) 

e. (S-~N) Limitations of Screening Operations-
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(2) (U) High humidity in the atmosphere assists in the formation of so;ne 
screening-agent clouds. Ideal wind speeds for screening.operations arc from .3 ro 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 pcriotls, 
l1owever, when meteorological conditions would not be favorable and· th-.:: successful 
cmp!oymcnt of obscurant clouds precluded. 

~(b~)(~1~)~~~~~~~~_.:......~~~~~~~~~~~~-, 

(b)(1) 

f. (S-~N) Summary and Conclusions. 
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b. (U) Attention is being given to a wide assortment of plastics for this purpose, 
including epoxy, phenolic, poiyethylene, silicone, and urethane resins. To obtain a screen 
from such resins, the substances are atomized by a jet of hot gases and a screen is formed by 
condensation in the relative cool air. The diameter of the particles varies from 1 to 100 p.m, 
depending ~n the composition of the original chemical substance. 5 

K. TRENDS AND FORECASTS 

25. ~Trends· 
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26. ~Forecasts 
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Section Ill. 

FREE.WORLD 

A. POLICY AND DOCTRINE 

1. (C-~N) Policy 

(b)(1) 

2. (~RN) Doctrine 
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B. ORGANIZATION, TACTICS, AND TRAINING 

3. · (C-N~N) Organization· 
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4. {C-
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5. .(C-~RN) . Training 
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C.".STANDARD SMOKE AGENTS AND MliNITION/DISPERSION SYSTEMS 

6. Agents 

(b)(1) 

7. ~ -N9P6RN} Munition/Dispersion Systems 

a .. ~ Gcn·eral. 

(b)(1) 

b. vz(' Grcn:ades. 
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(2) .(U) Swedish grenade, Model FFV.915. The FFV915 smoke rifle grenadc,11 

which is fired from the 7 .62-mm automatic rifle, is projected by a special cartridge of the 
. rosem~-crimped type. Normally fired at low angles. the grenade will produci! 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 weatl;er 
conditions. The titanium dioxide-HG agent is ignited by a black powder disc. Smoke is 
immediately emitted through outlet channels adjacent to the fins at the rear of the grenade. 

· which assures smoke emission even in soft ground or snow. 

(3) (U) UK L8At smoke grenade system. The UK L8Al smoke system 
consists of the L8Al smoke grenade and the MK 9 monobloc multibarrcl smoke 
discharger.9 The L8Al 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 
0.7 5-second delay before bursri~g at heights of 8 to 10 m~ters above the fiound and at 
ranges of 25 to 30 meters. Twelve grenades can be fired in salvo from two MK 9 discharges · 
to produce ~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- ~arrels and fire 'I. 

single grenade per· barrel; two can be mounted on an armored combat vehicle. Thi::. grenades 
are electdcally fired. from th~ barrels, with the operator having the capability to fire either a. 

6-grenade salvo (right or left) or a 12-grcn:..de salvo. 

. - / l(b)(1) i 
{4) .Ul) 

(b)(1) 

(SJ (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 
reliable operation 011 any type soil and can be .launched from any rifle equipped with a 
22-n:m-caliher devic~ and a special blank cartridge for launch. 1 0 The French Army has 
a.dopted and mass produced this ·model in smoke, colored smoke, and incendiary rounds. 
Reliable functioning of all three rounds.can be expected at -32° to +52°C. 
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(6) (U) Belgian PRB 412 'smoke rifle grenade. The Belgian PRB 412 smoke 
rifle grc~ade 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. 1 0 The rail boom allows the 
grenade 'to be used with 'any rifle that h:is a 22-mm (external diameter) launcher or flash 
si.1ppressor. 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 seconds to start 
the ignition booster. The booster in turn ignites the main charge to initiate smoke emissi0n. 
White smoke is released through two channels in the base plug. 

c. (C-N~) Pots and Barre.ls. 

(b)(1) 
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Table 3-1. West German ;Smoke Pots (U) 

(b)(1) 

(b}(1) 

Table 3-11. We 

(b)(1) 

(CONFID 
NOT RELEASABLE TO FOREIGN NATIONALS 
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(4) ~FORN)I (b)(1) 

I 

I 

(b)(1) 

• 

NOT RELEASABLE TO FOREIGN NATIONALS 
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(b}(1) 

Neg. 513627 (UNCLASSIFI~D) 

. Figure 3-1. Japanese smoke generator {U). 

c. .$ Mortar Proj~ctiles. 
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rJ. I rdi f(b)(1 l • , 
(b)(1) 

-

(b)(1) 

· Nev. 554979 . 
"' 

c-- ·rnENTIAL) 
Figure 3-2. Finnish 12·!.l-mm mortar smoke 

projectile {Tampeila) (U). 
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Neg. 554980 
Figure 3-5. French 60-m_m mortar smoke 

projectile, Model Gl (U). 
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Figure 3-4. French 81-mm mortar smoke projectile, 
·Model ML-61 (U). 
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. (2) pf Swedish FFV-266 120-mm smoke projectile 

(b)(1) 

f. ~Artillery Projectiles. ,. 

(b)(1) 

-
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(b)(1) 

Neg. 554982 · 

Figure .J..5. Swedish 120-mm mortar 
smoke projectile, Modd FF"v"-226 (U). 
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(2} 

(b)(1) 

(b)(1) 

~~~ :. 

Neg. 52~3 (UNCLASSIFIED) 
Figure 3-6. West German 110-mm 

smoke-incendiary rocket (U). 
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Figure 3-7. West German 110-mm LAR system (U). 

.(b} 
(b)(1) 

t 

(b)(1) 
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(3) (U) Swedish 105-mm smoke projectile. 

(a) (U) .The 105-mm smoke round, Model FFV 083, has been developed 
to fill Sweden's requirements for a reliable artillery smoke projectile. Each projectile releases. 
two smoke canisters. 8 After. the canisters are ejecte.d from the· body of the projectile, 
fin-like 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 shattering 
when landing on hard gr'ound a.nd 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 arc used as smoke-producing age.ms. 
Effoctive performance results at temperatures ranging from -40° to +60°C. The canisters 
provide a dense smoke that .covers an area 125 to 150 meters by 80 meters. · 

(4) (U) Swe.dish 155-mm smoke prnjectile. The 155-mm smoke round, 
Model C, FFV 007, wa.S de.veloped along lines similar .to those of the existing 105-mm 
smoke round, FFV 083.8 The 155-mm smoke. round now. has been provided to the 
Swedish Anily for test purposes. Like its predecessor, it releases two smoke c:misters 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 
composition for c'ach 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 normally has a setting of 
5 to 80 seconds. A:;. with ·the 105-mm smoke round,· the most effective performance 
temperature ranges from -40" to +60°C. · · 

g. ~) Tank Guns, RecoilJess Rifl~s, Rocket Launcher Warheads, and Projectiles. 

{1) -teJ"' General. 

(b)(1) 
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. (2) (U) UK 105-mm smoke round, XM38El. The UK 105-mm · ~.noke 
round X38El (fig 3-8), used by Sweden in firing from the 105-mm "$" tan.k, employs a 
base-ejection projectile housing three canisters. The canisters contain a pressed smoke agent 
consisting of He; zinc oxide, and calcium silicide. The smoke canisters are ignfred by a 
black-powder expulsive ·charge initiated by a time fuze preset. for the desired range. 

Figure 3-8. UK 105-mm smoke cartridge, 
Model X38El, with time fuze ?Ila. 390 .MKJ (U).-
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(3) (U) French 105-mm smoke projectile. 

(a) (U) The French 105-mm smoke projectile {fig 3-9) can be fired from 
the AMX-30 105-mm tank gun. It is ballistically matched to the· French 105-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 sec~nds to screen a 75-meter-wide 
area. 

1 

-~· ... ---2 

5 
. ·. 6 3 

7 

8 
4 

1. FUZE 
2 •. AOAPTER 

3. BODY 
4. ROTATING BAND 

5. SEAL 
6. WATER LAYER 

7. BURSTER TUBE 
B .. WHITE PHOSPHORUS 

Neg. 522856 
(lJ.NCLASSIFIED) 

Figi..tre 3-9. French 105-mm WP smoke projectile, Model ? , with PO fuze, Model 56 {U). 
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follows: 
(b) (U) Technical characteristics for the 105-mm smoke projectile arc as 

• Projectile leng;th 444mm 

o Projectile weight . . • . . . . . . . • . 12.77 kg 

• · Filler type ................ ; WP 

• Filler weight ... : . • . . . • • . . . . 'i.77 kg. 

• Muzzle velocity ..•...... " .... 700 m/s 

• Smoke duration 40s 

(4) (U) Swedish 84-mm smoke round. r::"FV 65. 

(a) {U) The Swedish 84-mm FFV 65 Ag.20 is the standard smoke round 
for the Swedish .earl Gustav M2 recoilless rifle (fig 3-10). 1 ~ It is intended for tactical use on 
the battlefield to blind direct fire weapon~, enemy areas, armored fighting vehicles, and · 

· ATGMs. The projectile is filled with a compositiQn of titanium chloride and a pulverom• A 
absorbent. Upon impact, an effective nonthcrmal smoke screen is instantly genCiated; thus, V 
infantrymen are· 'able to lay ·a smoke screen rapidly during battle. The FFV 65 smoke 
projectile has a range of 1300 meters and provides a smoke screen 15 meters in wirith. It is 
fitted with a PO foz.c having a graze feature. Sweden currently has developed another smoke 
projectile, the. FFV 469, similar in design to rh,,:: 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 eliminates rhc thermal release.that rr;ight start battlefield fires. 

(b). {U) Technical characteristics of the FFV 65 arc as follows: 

• Projectileweight ·······'.···· 2.2kg 

• Filler type . . . . . . . . . . • . . . . . . titanium chloride with 
·a pulvcrous absorbent 

• Muzzle velocity . . . . . . . . . . . . . 325 mis 

• Range . . . . . . . . . . . . . . . . . . . 1300 m 

• Smoke screen width 15 m 
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Figure 3-10. Swedish 84-mm smoke cartridge, . 

Model FFV-65, with PD fuie, Model ? (U) • 

.. . 101 



. UNCLASSIFIED 
DST· 1620S-145-77 Original 

. h. : A Smoke Grenade/Launcher Systems-Armcred Vehicles. 

( 1) (U). · General. 

{a) (Uj .Three decades or more hav-! passed since certain foreigrt free world 
countries concluded that on-board smoke systems enhance .the .combat tank's survivability 
and maneuver flexibility. In 1943, the Germans used a smoke projector system on some of.· 
their "Panzer" 75-mm gun tank.s. In 1946, the British mounted smoke-~enade launchers on 
their Centurion Mark 2 tank (20-pounder gun) and in 1949, on the FV-20.1, the predecessor 
of their Conqueror heavy tank (120-mm gun). The 1951 model of the French AMX-13 light 
tank (7 5-m·m gun) .,.,::.:; equipped with similar devi~es. France, the United Kingdom, and 
West Germany h::.V'e consistently. used smoke-grenade/launcher systems l.ln tanks and other 
armored vehicles. The HS-30 APC developed by the Swiss for, and with the cooperation 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 armcred fighting vehicles, as well as some support vehicles, mount 
smoke-grenade/launcher systems. 

. (h) {U) Other on-board means of generating smoke h.ave been developed 
and iested-e.g., using the.vehide engine exhaust system-but the foreign free world armies 
apparently agree that the grenade/launcher system is more compatible with their tactics, :md 
that it is mor-e effective when advancing to make contact with the enemy and when 
operating in a mobile defense situation. Also, gre~ade/launcher systems are readily 
adaptable to all types of armored vehicles. A cluster of two or more launcher tubes is 
mounted on each side of the turret of all foreign free world tanks (on the Swedish turretless. 
"S''. tank the launcher tubes are located on the commander's rotatable cupola) in service 
today and on ex pcrimental tanks· and prototypes currently under development. The latter 
include the West German Leopard IT tank prototypes and the British experimental Chobham 
tank (improved .MK 5 Chieftain). Many of the lightweight 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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( c) (U). The smoke projectiles (grenades) and projectors . (launchers) 

developed by several foreign free world countries provide a rapid means of shielding 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 surprise 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 
wounded crew members from a dis~bled tank. It ca.ri be used to advantage by maintenance 
·and recovery crews when a disabled tank is retrieved or when a hasry repair could restore a 

tank's mobility during an engagement. . 

{d) {U) .The · smoke-grenade/launcher system is simple in concept, 
construction, and operation. The launcher c.~nsists. of the tube assembly. mounted on the 
exterior of the vehicle, and the finng mechanism or control unit, which ~·mounted inside 
where it is operated by the. gunner or commander. The grenade or smoke shell consists of 
the fose, body, and fin·assembly. Specific systems developed by foreign free world countries 
arc described and illustrated in the remainder of this paragraph. 

. t( 
· (2) ~ Austra. 

(a) ~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 ttibes on each side of the turret. The four units can only be 
fired simt;.ltaneously. whidi the. Austrians considered unsatisfactory. They developed and 
tested their own equipment, using dusters of two and three launcher tubes in different 
firing-angle .arrangements. They found that, under favorable wind conditio.ns, firing one 
cluster of three. grenades was en·ough to screen effectively the change of position made by 
the test vehicle. In .one test the three grenades hit in a fan-shaped pattern 40 tu 50 meters 
distant from the turret a.'ld reportedly developed an effective smoke screen within 
10 ~conds. Under typical conditions, however, the Austrians anticipate that it will take 

approximately 30 seconds to build up an effective screen.
1 6 

· 

(b)(1) 

(b){1) 
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·Figure 3-11 .. Smoke-grenade launchers on the Austrian Army's 
1 O!:-mm assault gun, Panzcrjager '.'K" {"Kurassicr") (U). 
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.{b) ~Assault gun, 105-mm; Panzerjager "K" {"Kurassier"). 

l 

(b)(1) 

. .J.. (U) In night tests the Austrians fo•Jnd that a thin smoh: layer is 

enough to reduce substantially the range both of white-light and IR searchlights. They 
recommended loading only one or two smoke grenades per turret side for night combat. 
They concluded also that a smoke screen of satisfactory duration could be effectively laid 

against possible future light-intensifying sights. 

(3) f;i;r. France. 

(a) {U) General. The French h~vc bee.n using smoke grenade launchers on 

their ~mored vehicles for more than a quarter of a century, and all French armored fighting 
. ·1ehidc:s and some armored support vehicles currently in service are equipped with them. At 

present, a duster of two launch tubes is used on all of the vehicles except the AMX-30/D 
armored recovery vehicle, which normally mountS: a single duster of four tubes. Most of the 
turreted vehicles carry a two-tube duster on each side -of the turret; one exception, the 
turreted AMX-lOP armored infantry fighting vehicle, mounts a two-tube cluster on each rear 
corner of the hull roof. Examples of turret- a.r.d hull-mounted launchers are shown in 

figure 3-12. 
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EB R-90 armored .reconnaissance vehicle 

Figure 3-12. Smoke grcnad~ launchers ~n.Frenc11 armored vehicles (U). 
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EBR-90 armored reconnai.Ssance vehicle 

Panhard AML·.90.armol-ed car 

. Neg. 522835 

AMX-30/D armored recovery vehicle 

·Figure .'.3-12. Smoke grenade l~unchers on French armored vehicles (U). . . 
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(b) {U) French AMX-13 light rank. 

l- (U). The smokc-grcnadc/laur.chcr system developed for the 
AMX-13 tank consists of a firingfconti:ol unit mount.:-d inside the rurrct within easy reach of· 
the tank commander: the launch tubes mounted externally on each side of the turret; and 
the smoke grenades, which are externally loaded. 1 9 • 

. . ..!· (U) The launch tube is J18 mm long and has inside and 
outside diameterS of 79.4 and 92.1 mm, respectively. An electrical contact point for firing·. 
the grenade is .located 47.6 mn:: from the tube b:ue. The tube assembly includes a 
base-dosing cap whh an expanding spring, and a top dosing cap attached to the side of the 
tube by a chain. An electrical shielded cable connects the grenade to the firing unit 
(fig 3-13 and 3-14). 

.£.. (U) The smoke grenade is 286 mm long and weighs· abouc 
4.3 kg. Approx:ima.tely 37% of the weight is smoke agent. 

£. {U) The firing-unit/control box is fitt¢d to the left side of 
the tur:ret 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 . 

.z; (U) Tests of the AMX-13 tank's grenade/launcher system were 
conducted with the following results: 2 0 

.!_. {U) With the launch tube elevated to 60°, the grenades were 
fired to ranges between 14 and 21 met~rs. Flight time ran~d from 1.92 to 2.83 seco~ds, 
muzzle velocities from 1.6 to 9.7 m/s. 

b. (U} With ~he 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 8.2 and 11.3 rn/s. Time from 
launch to intense burning of smoke ranged from 1.14 to 3.75 seconds . 

.s, (U) The grenades developed effective smoke screens that 
lasc.=d longer than 2 min in ground winds up to 22.4 km/h. 
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Figure 3-13. French smoke-grenade launcher tubes on the AMX-13 tank (U). 
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· SMOKE GRENADE LAUNCH TUBE ANO FIRING MECHANISM 
(LNCLASSIFIED) 

Neg.522027 
Figure 3-14. Components of the French smoke-grenade/launcher system 

developed for the AMX-13 light tank (U) . 
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(o) Ui!1' ·F,.nch AMX-30 (105-m•n gun) tank. . • 
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Figure ~15. French smoke-wenade/launcher system on the AMX-30 
(105-rnm gun) tank (U). 
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. 1. Tube 
2. Rubber plug 
3. Support cover 
4. Tum~~ 
5. Bolted S11pport 
6. Movable breech 
7. Bolting lever · 

(UNCLASSIFIED) 
Neg. 522837 

Figure 3-15 •. French smoke-grenad~/launcher system 

on the AMX-JO (105-mm gtin) tank (D). (Continued) 
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(4) {~ West Germany. 

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

· close~r.mgc attacking forces. They ·have mounted it as· special ·equipment on all armored 
fighting vehicles and on some armored suppNt vehides. 2 3 Although various types of 
mounting arrangements arc installed on the vehicles, the lac.tcr appear to use the same 
grenade and launcher equipment. Thus equipped,' the vehicles can provide a smoke screen 
beh~nd which troop elements as well as vehicles can be repositioned: damaged vehicles can 
be towed away 0 r minor repairs can be made: target opportunities to the enemy can be 
reduced; and wounded personnel can be evacuatcd.2 4 

(b) · (U) Leopard I tank series and other armored vehicles: 

,l. ·(U) The 76-mm smoke grenade launch-:r 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 turret in a fan-shaped arrangcmcnt.

3 5 

(The M-48 tanks an.d Leopard II prototypes.are similarly equipped, and the austere version 
of the Leopard II being. test~d by the West German Army .mounts eight launch tubes on 

each side of the tu.rret. Mounting arrangements for these and other West German vehicles are 

show~ in figure 3-16, 3'-17, and 3-18). · 

, Z· (U) · Like other foreign systems, the Leopard I· system is . 
electrically fired by means of controls on the firing unit inside the turret.

23 
An important· 

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 so require; 

1_. (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).2 4 The dimensions of the smoke screen depend, of 

course, on the number of grenades fired. 
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:'leg:. 5:?1868· \UlH .. L/'\.'-' ...... .... u, 
f'igure 3-16. Smoke-grenade launchers on West German armored vehicles (U). 
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Figure 3-16. Smoke-grenade launchers on \Vest Gen'nan .arm~red vehides (U}. (Continued) 
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Launcher tubes 

Neg. 522840 (UNCLASSIFIED) 

Neg. 522841 

Figure 3-17. 

(View A) 

.. / .. !'. ;~; . 

. . . · _.·_A~i 

(UNCLASSIFIED) 

(V;ewB) . 
Smoke-grenade launchers on the Wes·t German Marder MICV (top) 

· and Luchs reconnaissance vehicle (U). 
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Smoke is 
used to ·. 
screen the 
maneuvering 
of Leopard I 
tanks during 
a field 
exercise. 
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Figure 3-18. Smoke-grenade/launcher system on West German tanks (U). 
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_i. (U) The smoke grenade used by West German armored vehicles is 
a rhin~walled metallic ·cylinder consisting of sc,·er.J components (fig 3-19). It is 
17~ mm long ·and 76.2 mm in diameter,24 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 +S0°C. The smoke charge hums completely even under rain 

and snow conditions. -

Ne<T. 521866 ., . . 
(UNCLASSIFIED) 

Figure 3-19. West German smoke grenade 
developed for use on ari:iored vehicles (U). 
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l. Metal container !tube) 5. Mechanical fuze 
2. Contact head 6. Electrical fuze 
3. Ignition chamber with charge · 7. Protective rubber cap 
4. Cylinder head bolt 8. Smoke-producing chemicals 

Figure 3-19. West German.::111oke grenade 
. devclo.ped for use on armored vehicles (U). (Continued) 
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j_. {U) The control panel and other components of the a~morcd 
vehicle smokc·grenade/launche:- system are shown in figure 3-20.l

4 

..!!: (U) Each. single launch cube is secured to the vehicle by a 
carrier mounting. The precision-made steel launch tubes are bolted to the carrier boxes in 
exactly defined angular positions . interidcd to achieve ma.~imum smoke screen width. 
_rgnition wires arc channeled-so as to avoid damage froi:n small-arms fire and shell fragments . 

. .Q. . (U) The launch-tube carrier, consisting ~f an upper and a 
lower part, holds the launch tube like a clamp. Ignition. current is fed from inside the vehicle . 
through the carrier niountir.g· hito the lower part of the launch tube carrier. There the 
_ignition cabIC eyes are connected ro the contact inserts of the launch tube. Rubber gaskets 
provide watertight sealing &om the tube to the ru_be supports and to the launcher mounting. 

Neg. 521873 (UNCLASSIFIED) 
(View A - Carrier mounting assembly) . 

Figlirc 3-20_. Components of the West German (Wegman-Buck) 
smoke-grenade/launcher system for arinored vehicles (U). 

e. 
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UNCLASSIFIED 

Nt"g. 521875 (Ui'il.Li\;:).:l1r11:.u1 

.(View C - Interchangeable, quick·r~lease contar.t inserts) · 

Fi~re 3-20.· Components of the West Germ:m (Wt:gman-Buck). 
"mokc-grcn:?de/launchcr sy:s:tcm for armored vehicles (U). (Continued) 
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Neg.521876 
(UNCLASSIFIED) 

(View D • Launcher tube carrier) 

Figure 3-20._ Components of the West Gern:i:m {Wegman~Buck) 
smoke-grenadeffauncher system for armored vehides (U). (Coi:tinued} 
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Neg. 521878 (UNCLASSIFIED) 
{View F - Control l:)ox{pam;·I fN a 12-launcher system! 

Figure .3-20. Components of the West German (Weg;:n:in-Buck) 

stm•kc,grenade/l:iuncher system for armored ~eh ides (U}: (Continued) 
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6. (U), Results achieved . durin·g a demonstration of the system 

discussed above are illustrated in figure 3-21. 

Neg. 521883 . (UNCLASSIFlED) 

. Figure 3-21·. Demo~stration of the.West German (Wegman-Buck) . 

. armored-vehicle-mounted smoke..grenade/launcher system (U). 
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( c) )J2!f' Leopard II tank prototype. 

(b)(1) 

-·-
Neg.554989 (View A· Grenade launching system! 

(C~IAL) 
5.. Oefl.,.,tor 

(adjustable I 1. Launch tube 
2. Conne«mg rod 

3. Foldingeover 
4. Coverplata 

Figure 3-22. Smoke-grenade/launcher system designed for the 
Leopard II tank prototype (U) . 



I-."'· 1620.5-14 5-71 
(lriginal 

(b)(1) 

Neg. 554990 
(~L)· 

I View B - Sectional view of the grenade launching system) 

1. ·Front breech 

2. Launch tube 
3, Launch tube support 

· 4. Rear breech 
5. Mounting 
6. Support ring 
· 7. Traversing lock 

8. Ball-bearing race 
· 9. Lock (folding cover! 

10. Slipring 
11. Coverplate 
12. Oefleetor (adjustable! 

13. Folding cover 
14. Connecting rods 

Figure 3-22. Smoke -grenade/launcher system designed for the . 
Leopard II tank prototype {U). (Continued} 
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(b)(1) 

Neg.554991 
(View C - Diagram of the grenade/launcher system as viewed 

from inside the tun et of a Leopard II tank prototype.) 

1. Locking handle 6. laying scale 

2. Firing button 7. Lock 

3. Microswitch 8. Coverplate 

4. Pin 9. Bearing (folding cover) 

5. Pointer 10. Tooth segment 

Figure 3-22. Smoke-grenade/launcher system designed for rhc 
Leopard Il .tank prototype (U) (Continued); 
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Original • 
Japan. 

(b)(1) 

Japanese Type 74 tank and Type 73 armored personnel . 

(b)(1) 
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Type74 . 
1105-mm gun) 
Tank 

Type74 
tank tu,.,..t 

Type 73 APC prototype llComatsUI Type.73 APC prototype !Mitwbishl,. 

Neg. 522858 (UNCLASSIFIED) 
Figure 3-23 .. Smoke-grenade launching systems on Japanese armored vehicles (U) • 
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(b)(1) 

4. {U) Diagrams of the Japanese 60-mm. smo e project! c arc 

provided in figures 3-25 and 3-26~30 31 

{6j (U) Sweden. 

(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 1 OS-mm gun "S" tank-and ~rmorcd recovery vehicle arc two examples of 

such, application (fig 3-27).32 
· 

(b) ( U) Swedish "S" tank. 

l_. (U) ')incc the "S" tank is rurrctless, Sweden's designers put the 

tank's smoke-grenade laun_chcrs on the observation cupola locarcd in the roof above the 
commander's position. Four launch tubes arc mounted on each side of the cupola 
(fig 3-27),32 which is is seated on ball bearings and equipped with a ring gear. The cupola 
can be traversed clectrohydraulically and manuallr; 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 dthcr di:-ccrion. 

f'lOT ~ELEASA~LE "I:O FOREIGN NATIONALS 
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Neg. 554968 
Figure 3-25. Japanese 60-mm smoke projectile (C-NOFO 
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Figure ;l-26. PD fuz.:: for Japanese 6.0-mm smoke projcct~OFOR.N). 
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' 

Ne-~- 5175 70 
(UNCLASSIFIED) 

(V;l?W B · Armored recovery vehicle) 

Figure 3<~7. !'mokc-grcnadcilaunchcr system on Swedish armored vehicles {U). 
NOT RELEASABLE TO FOREIGN NATIONALS 
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1_. (UJ The smoke-grenade launchers provide a smoke screen about 
35 meters from the launch vehide.32 The launch .tubes are directed in such a manner that 
when four grenades a.re fired-two are fired from each side simult~neously-they effectively 

·cover a 90° arc. The design o( the observation cu pol a makes it possible to redirect' the 
launchers rapidly. Firing is·cantro!lcd by the tank commander using the control panel of the 
observa.tion cupola. To operate the system, the comrnandci;- sets the smoke launcher toggle 
switch in the "on" position and depresses the firing button. which fues the first four 
grenades. He presses· the button a :recon4 time to fire the remaining four grenades. 

(7) ~ Switzerland. 

(b){1) 
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. . 

· fhl tCYSwiss tank-mounted 80-mm smoke grenad~ 51. 

(b)(1) 

.e 

Neg. 522843 (UNCLASSIFIED) 

{View A - PZ-68 tank> 

Figure 3-28. Smoke-grenade launchers on Swiss army tanks (U}. 
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Figure 3-28. 
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(liNCLASSIFIEO) 
{View C · Swiss Centurion ta~k during field exercise) 

Smoke-grenade launchers on Swiss army tanks (U)- (Continued) 
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(8) (L) United Kingdom. 

(b){1) 
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eg. 554778 

(b)(1) 

!View -A Smoke grenade dischmger No. 1, ·MK '1) 

1. Mounting 

2. Contacts 

3. Laurich tUbes (barreisl 

Figure 3:.29. Smoke-grenade/launcher system 
developed for British Centurion tanks {U). 

139 

C~NTIAL 



DST·1620S.14S..77 Oriainal 

(b)(1) 

N~. 554779 (CON .NTIAL) 
(View B • Firing-button box) 

1. Resistance unit 
2. lid 
3.. Terminal block 

4. Gasket 

!:. Pu$hbutton 

Figure 3-29.. Smoke-grenade/launcher system 
developed for British . Centurion tanks (U). (Continued} 
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.... , ' 

(UNCLASSIFIED) 
six-tube ·launch unit on Chieftain Tar.k turret) 

Neg. 522105 (UNCLASSIFIED) 
(View B • No. 12 MK 1 four-tube launch un!t on a· new lightweight maehinegun turret 

No. l MK 1/1 designed by Peak Engineering Co., Ltd,, of England) 

Figure 3-30. British smokC-grenade/launcher. units . for armored vehicles (U). 
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(9) (U) Free world light armored and recovery vehicles using smoke systems. 

. (a} (U) Australia. The Ml 13Al fire support vehicles probably use the 
same British smoke-grenade launchers that are mounted on the Saladin armored car and the 
Scorpion reconnaissance vehicle 76-mm· gun turrets, which are fitted to US Mll 3Al APCs 
(Saladin-six on each side. of turret; &:o:-pion-three on. each side of gun mantlet). · 

(b) (U) Austria. 

1., . (U). Kur.;assier 105-mm gun antitank vehicle. This vehicle has six 
smoke-grenade launchers (possibly Fre;nch} mounted on a French turret, three on each side 
of the turret. · 

.z.. (U} 4KH6FA-B Grief light recovery vehicle. This vehicle has four 
smoke-greitade lau'nche.rs, of an unidentified type, on top of the hull. 

(c) (U) Bc!giurri. The FN4RM/62 F.A.B 4x4 armored r:ar has 
12 smoke-grenade laun~hers, possibly of the same type found on the British Sahdin 6x6 
armored cars, 6 on each side of the turret. 

(d) (U) Brazil. E.'tpor.t models of the EE-9 Cascavel 6x6 armored ·car are e 
fitted with the French H90 90-mm gun turret and have four or six !>make-grenade launchers 
(probably French); two or three on·each rear side of the turret. 

(e} . (U) France; 

launchers. 
.l· {U) AMX-1.30 tank recovery vehicle. The AMX-130 has no 

_1. {U) AMX-VCG ·combat engineer vehicle. Thi» vehicle has three 
smoke-grenade launchers, one on the right and two on the left side of the huiL 

.]. (U). AMX-300 tank recovery vehicle. The AMX-300 has eight 
smoke-grenade launche-rs, four on each front side of the hull. 

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

2., (U) AML H60 4x4 armored car. The AML H60 has no launch(;rs. 
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2.: (U) AML H90 4x4 armored car. This car .~as six smoke-grenade 
launchers, thre~ on each rear side of the turret. 

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

J!. (U) AMX-lOP tracked amphibi~us mechanized infantry combat 
vehicle. This vehicle has four smoke-grenade launchers, two on each rear corner of the hull. 

9. (U) AML M3 4x4 amphibiou~ armored personnel carrier (e.~port 
only). The AML M3 carries four smoke-grenade launchers, two on each side of the hull . 

.lQ. (U} VXB-170 4x4 armored perso~nel 'carrier. This APC has four 
smoke-grenade launchers, two on each side of the hull. 

11• (U) Saviem VAB 4x4 or 6x6 a1·mored personnel carrier. There 
.arc no launchers visible ·on prototypes of this ve hide. 

g. (U) AMX-lORC 6x6 armored. reconnaissance vehicle. This· 
vehicle has_ four smoke-grenade laun-chers, two on each rear corner of the turret. 

(f) (U) West Germany . 

. f · (U) Standard (Leop3Td) armored recovery vehicle. The Leopard 
ha~ six smoke-grenade launchers 0.1 the left'side of the hull. 

_?_. (U) Leopard combat engin .. '!r 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 on each side of the turret . 

.1· (U) SW II 4x:4 armored car. These cars have six to eight 
smoke-grenade launchers, three or four on each side of the turret. 

S. (U) SPZ 12-3 {HS..30) tracked mechanized infantry combat 
'vehicle. These vehicles have no launchers . 
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. ~· { U) Marder· tracked mechanized infantry combat 
vehicle. Marders have six smoke-grenade launchers, two rows of three each on the left side 
of the gun 'mantlet. · · 

1 · (tJ} · Luchs 8x8 armored· reconnaissance vehicle. The Luchs carry 
eight smoke-grenade launchers, ,f~ur on each side of the turret. 

8. (U) TPZ-.1 6x6 amphibious ~mored transporter. The TPZ-1 hu 
six smoke-grenade launchers, all on the left side of the hull. 

. J.: .(U) TPZ-2 4x4 amphibious :armored transporter. The TPZ-2 may 
have six smoke-grenade launchers, possibly the same as those on the TPZ-1. This v~hide and 
all other West German vehicles. listed probably have the· same launchers as th.vse used on 
Leopard I 105-mm gun tanks. . · 

(g) {U) India. 

l. (U} Tracked armored personnel carrier. No launchers have been. 
observed OJ'\ prototy'j;s of these vehicles. 

' . . 

1_. (U) Vijiyanta tank recovery vehicle. No launchers were observed · 
on this vehicle or on British Centurion tank recovery vehicles. · 

(h) (µ) Israel. None of the Israeli (US) half-trac:k.APCs, (US) Mll 3 APCs, 
RBY f\AK-1 light recovery vehicles, or the various Israeli and foreign self-propelled guns~ etc., 
mounts a smoke-grenade launcher. 

(i). {U)" Italy. 

·1.. (U) Mll3Al · tracked armored personnel c.arrier .. This vehicle 
{co-produced in Italy) has no laun.cheis. 

2. (U) Ml 13Al infantry armored fighting vehicle .• The Ml l 3Al 
h..s no launchers. 

.J.. {U}· Fiat. 6616A 4x4 armored recovery vehicle. This vehicle has 
sLx smoke-grenade Jaunchers, three on each side of the turret. 
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(j) (U) Japan. 

no launchers. 
1· (U) Type 60 tracked annored personnel carrier. This vehicle has 

l· (U) Type 73 tracke'd me.cltanized infantry combat 
vehicle. Type 7 J's have six smoke-grenade launchers, three on each. rear. corner of the hull. 

(k) .(U) Netherlands. 

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

2. (U) Ml 13Al tracked command and recovery carrier .. This· 
vr.hicle has no launchers. 

{l) . ~l..1) Sweden • 

.!.: (U) PBV-301 tracked armored personnel .carrier. This vehicle has 
thw:'ee smoke-grenade launchers, thre·e on either side of the hull. 

£. (U) PBV-302 tracked mechanized infantry combat vehicle~ The 
PBV-302 has no launchers. 

(m) (U) Switzerl:md. None. of the S~ss vehicles appears to be fitted •.vith 
smoke-grenade launchers. 

(n) (U) United Kingdom. 

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

launchers. · 
.£.. (U) Sa,·ac..::n 6x6 armored personnel carrier, The Saracen has no 

· _l. (U) Saladin 6x6 armored car. The sa.ladin has, 12 smoke.grenade 
.. 1-.unchcrs, 6 on each side: of the turret. 

NOT J.'.ELEASA.BLE TO FOREIGN NATIONALS 
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;f. (U) FV 432 ·armored personnel carrier. This vehicle has six 
smoke-grenade launchers, three each on the glacis plates above the headlights. 

( U} Scorpion 76-mm gt.in armored recovery vehicle. The.· 
Scorpion has six smoke-grenade launchers, three on each side of the gun . 

..§.. (U) Scimitar 30-mm gun armored recovery vehicle. The Scimitar 
has eight smoke-grenade launchers, four on each side ·of the gun. 

7. (U) Fox 4x4 armored recovery vehicle. The Fox vehicle has a · 
30-mm gun and 8 smoke-grenade laitnchers (th<!sc use the Scimitar turret), four on each side 
of the gun. · 

..§.. (U) ·Spartan tracked armored personnel ·carrie1 and v~iants. The 
Spartan has six or eight srnoke-grcna_d.e launchers,. two sets of three or fo..ir on each glad~ 
plate. 

. . "clO} (U} Conclusion. The preceding information is all that .is available on 
free world light armored vehicles. The smoke-grenade launchers on each country's !ight 
vehicles are. probably the same as those fitted to its tanks.· Except for late UK vehicles 
(Scorpion, Scimitar, Fox, and Spartan), which probably fire RP smok.: grenades, the other 
vehicles probably use HC'- 'or WP-filled smoke grenades. 

0. Fl~ME FUELS AND FLAMETHROWERS 

B. j.IC-N~) Flame Fuels 

(b)(1) 
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9. · (C-~N) Flamethrowers 

(b)(1) 

b. jll!"J France. 

(b)(1) 
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SAFETY 

PRESSURE TANK 

HARNESS 

Ft.AME 

HAf'l>LE 

Neg.509956 (UNCLASSIFIED) 

Figure 3-32. French Model 1954 portable flamethrower (U). 
. . 

(b)(1) 
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(b}(1) 

c. 7>'1ta1y. 

(b)(1) 
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. Figurc.3-33. Itali::m Model SS portable flanicd1rowcr (U). 
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e. West Germany. 

(b)(1) 

· {~) . {U) Handhdd lJame launcher, Mood DM14. The DM14 launcher is 
constr.ictcd of a smooth-surface cardboard tube that is reinforced in rhe fronr. 2 Near the 
rear ;;re chree narro\~· met~ rings that, in addition to reinforccmenc, serve as hand grips~. The 
launcher measures 35 cm in length and 3.6 cm in diameter. The total weight wi:h fuze is 
450 grams. The flame cartridge consists of 400 gram:. of a prepackaged phosphortis and 
m~>nesium mixture. The cartridge is held in place by • 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 launcher completes the assembly. The DM14 launcher is a 

·dose-combat. weapon; it can be provided to the individual soldier and can be fired against 
personnel, buildings, and light cquipmr.nt. Its maximum· effective range is reported to he 

fr 80 meters. 4 11 
· 

(b)(1) 

~~~~~~~~~----~~~ 
. (4) {U) Disposable hanrlheld flame-~tenade launcher, Model OT24A2B2, 

35-mm.Buck KG, a West German munitbn m.:mufocturing firm. has de,·cloped the 
DT24A2B2 disposable handheld flame-grenade lr,unchcr (HAFLA}, which is repnrtedly. a 
great improvement over the DM24Al. 1 1 .Thf' HAFLA has a range of 80 to 100 meters, and 
distributes its 240-gram RP incendiary mass over a Sx15-meter area by means of :m 
cxplosi~e delay device. Temperatures at the conflagration point rcac·h 1200°C. A dense 
nonpoisonous smoke is gener.:i.ted for ·up to 2 min. The components of the HAFLA, shown 
in figure 3-34, indude a launching tube of pressed paper that is lined with aluminum; a 
plastic, foldi.ig, pistol-giip trigger mechanism containing rhe grenade propellan~ charge and a 
positive safety (pull ring a11d split pin};· and a plastic-encased projectile containing the 
incendiary mass, the dispersion charge, and a PD time delay fuze. The launcher has an 
overall length of 39 cm and weighs 500 grams. The launcher hi particularly useful for 
close-in fighting against strcmgpoints (bunkers, trenches, etc.), in house-to-house fightin[;, 
and against armo·red vehicles. 

NOT RE~EASABLE TO FOREIGN NATIONALS 
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Neg. 505021 (UNCt:ASSIFIED) 

Figure 3-34. West German Model DT24A2B2 Oamc-grcnatlc launcher {U). · 

f. (C~~N) Japan. 

(b)(1) 

NOT RELEASABLE TO FOREIGN NATIONALS. 
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Figure 3-35. Typc.1-1 portable flamethrowers (U). 
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Figure 3-35. Type 1-1 portable n:i:methr(Jwcrs (U). 



DST.16205-145-77 
C~IAL 

Original 

(b)(1) 

. ~. . ./ 
:\e~ .. 551153 . (CO)'IOENTIAt) 

Figure 3-36: Comprc!>sor for Type 2 portable flamethrowers (U). 

(b)(1) 
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.Figure 3-37. New portable flamethrower (U). 
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. E. INCENDIARY AGENTS AND MUNITIONS 

10. ~gents· 

(b)(1) 

___./ 

] I. (~N) Munitions 

/ 

(b)(1) 
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'F. PRODUCTION, STORAGE, AND STCCKPILES 

Production 

(b)(1) 
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(3) (U) Luchaire -SA; Paris, a privately owned ·company, manufactures .the 
following smoke munitions: 

• A 90-mm smoke round for the AML Panhard and AMX-13 tank guns. 

• The 47-m~ smoke and lnc~ndiaiy rifle grenade, Model 60 • 

• The 4 7-mm instant smoke rifle grenade, Model. F3. 

• The.47-mm colored smoke rifle grenade. 

•. Tht -•0..mm smoke practice rifle grenade, MK FL 

Luchairc is a large company comprising nine plants and employing 5200 persons; there are 
two major divisions, STRIM and Armament. It u"ndoubtedly has the capability to produce 
substantia1 quantities of. these smoke m~.mitions. 

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

. the following smoke munitions: 1 1 

• Smoke hand grenade, Model 53-58; colored. 

• Smoke hand grenade, Model Fl, colored. 

• Smoke hand grenade, Model F2, colored. 
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• Smoke hand grenade, Model F~. colored. 

• Smoke rifle grenade, 50-mrn Model F4, opaque. 

• Smoke dcVi.ce, Model 59, ~hite. 

• Standard smoke-producing charge. Model Fl, white. · 

All. of the above mumttons are mass-produced and us~d in the French Army. The smoke · 
device is designed for use with.armored vehicles, from which it is launched via a special tube 
.:mached to the vehide. The Fl smoke charge is a 200-gram· plastic bag fllled. with smoke 
agent; it .is designed to be used with various engineering practice equipment such as mines. 

(5) (U) Compagnie Francaise Thomson-Houston-Hotchkiss-Brandt, Nantes· 
(47~13N Ol-33W). a Jarge 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 Ht: and tfranium tetrachloride are used for 
fill. . 

(6) (U) La Societ.a E. Lacroix, a company th~t clai~s to be one ~f the largest 
pyrogcnic man.ufacturers in Europe, also produces a line of smoke munitions. The company. 
located in Toulouse· on 80 acres of land, manufactures a wide range of pyrotc.chnics. 
antipersonnel devices. and special products: Its smoke line indudes the following: 

• Smoke cartridge, 74-mm. Type Fl30. 

• .Impact-pinpointing c·artridge. Type F75A. 

• Tinted-smoke grenade, Type LXT 290. 

• · Tinted-smoke hand grenade. Type·60. 

,. ·Yellow-smoke sea-marker. 

• Night and day signal, Type 27 S. 

• Nuclear-explosion simulator. 

Production is believed to pc available both for the arm~'1. forces and for export. 
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Table 3-IV. Production of Chemical Warfare Munitions at 
A Sociedade Portugueaa de Explosivox. (U) 
~.--~~~~~~~~~~~~~~~~~___;~~~~ 
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(2), (U) Standard ·Pyrotechnik Meissner, Speyer, produces the SPM, DM-22, and 

DM-1 smoke· pots. This is a smal1 company, employing only 20 people. Illuminating devices 
are also produced here. · 

(b)(1) 

(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 ~e marketed by Elektro-Thermit, GmbH, Essen. 
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b. (U) Flames and Incendiaries. 

(1) (U) Burning WP. thermite, and magnesium cause deep burns when they 
'contact the skin. The initial step in the treatment of thcst" burns is rernO\-:>J of agent particles 
. from the sic.in. Phosphorus bums 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.Q% 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 
poison.ing. Bums should then be treated conventionally, with the exception that oil-base 
ointments sh.ould not be applied. · 

· (2) (U} The treatment for injuries from thickened fuels such as napalm consists 
of immediate removal of the victitn 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 treatcrl.49 

(3) (U) Information from nonaligned countries is lacking on specific treatment 
for smoke; flame, and incc~diary casualties. 
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L?f Table 3.VJ. Attenuation Effects* of Smoke .r l(b)(-1) ___ __; _________ ~:::...:..:~==:__::~==,._,_,...,._ ...... w...o......._ ____ ~--, 

' attcnuanon at: a given time (CON 

(5) (U) Nontoxic replacements for HC and research to devdop IR ~creening 
smokes are also done at NICO·Pyrotechnik, Tritou.5 5 Design requirements imposed by the 
MOD include effective screening [n the visible, near-IR {3- to 5-µm) and medium-IR 
(8- to 14-µm} spectral regions. Because Rayleigh scattering is ineffective at the longer· 
wavelengths, NICO-Pyrotechnik has developed two IR screening smokes employ!"!! 
black-body absorbers. Reportedly, one composition attenuates 3- to 5-µm radiation and the 
other attenuates in the 8- to 14-µm region. Compositions of these experimental black-body 
smokes are unknown. Evaluation tests a.re scheduled for the near future: Demonstrations of 
the two compounds showed dense clouds of light gray smoke that became 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 white 
signalling smoke was said to have substantial advantages o~·C'r standard HC mixtures. 
Adv;rntages claimed were as follows: · · 

e The mixture contains no zinc or .chlorine and therefore is considered 
noncorrosive and nontoxic even in high concentration. 

o The mixture is incoi:'porared into an elastomeric matrix, so shelf life 
expectancy is unlimited. · 

• The mi.xtures r~quires no first-fire to ignite. 
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• .The intensity of the smoke is independent of moisture . 

• The burn tcmper:1.;ture is low (600°C) and there is no appreciable nsh . 

· Smoke produced by t.his mixture was brilliant white and virtually· odorless. An acidity 
~dk>to• •how<d • pH of •bou.' 6. 
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Figure 3-38. Israeli vehicle grenade launcher {U). 
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Fivure 3-39. Grenade smoke cloud at 1.1 sec;;,nds (U). 
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·~ 
Figure 3-40 .. Schematic of smoke generator installed on tank engine (U). 
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Figure 3-41. Israeli Army smoke trailer (U). 
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Figure 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, ca.lied the F-1, which uses a pulse jct engine. 6 s The de\•icc, weighing 
27 5 kg, uses 16 to 18 liters of gasoline and 80 to 100 lirers of machine oil per hour. It is 
designed for installation on cars, ships. transporters, or armored vehicles. No fu~ther 
technical details are avai1ablc. . · 
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I. AEROSPACE SMOKE, FLAME, AND. INCENDIARY CAPABILITIES 

18. {S~~N) General 
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19. (S-~RN) Standard Agents and Dispersion Systems. 
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21. (~ Trends · 
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22 .. ~R~). Forecasts. 

a: (C-~N) Five-Year Pr~jection. 
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b. · )C-'N,P-PdRN} Ten-Year Projection. 
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AO 
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API ...... . 
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Asiat:l Comn1unist countries 
aerosol qbscurant 
armor~ci pe:sonnel carrier 
armer-piercing incendiary 
antitank guided missile 
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Bundes lnstitut fur Cnemisch Technischc 
Canadian Air Force 
chemical-biolo~cal-radiological 
Canadian Industries,·Ltd 
close-in -weapon 
chloracetophenone 
chemical warfare 
Directorate .of Ground .Armament for Nuclear, 
Biological, ~d Chemical Services 
Eurasian Communist countries 
electro-optical 
forward edge of battle area 
Foreriade Fabriksvei-ken 
forward-looking !nfrared 
chlorosulfonic acid/sulfur trioxide mbcture 

ground self-defense force 
handheld flame-grenade launcher 
hexachloroethane 
mustard gas 
highly dispersed aerosols 
high-explosive 

. Industrieanlagen-Betrieb-Gessclschaft 

infrared 
light artillery rocket launcher 
low-light level television . 
multibarrel smoke discharger 
Ministry of Defense 
North Adan tic Treaty Organization 
non-Soviet Warsaw Pact 
poi11 c-de co na ting 
People's Republic of Chi~a 
an_titank guided rocket 
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RAF Royal Ai: Force 
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SAF Soviet Air Force 
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