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Section 4 - Munitlons - VWeapons - Equipment

A. Bombs and Bomblets

Agent Nom. Wt. # Designation Type Page

BW 0.5 E 61R4 Aerosol 41

BW 1.0 E 134 — Liquid 4-3

VX-GB 2.4 E 130R2 Gas L-5

BW 2.6 Flettner Dry-Liquid L4-7

BW 3.0 E 120 Liquid L-g

GB 3.4 M 134_ Gas 4-11
BW k.0 M 114 Liquid 4-13
TH-3 4.0 M 126 Incendiary 4-15
PT-1 . 10.0 M T4Al Incendiary ho17
GB 10.0 M 125Al1 Gas L-19
VX-GB 100.0 E 132 Gas L.21
WP-PWP 100.0 M 47AL Smoke L-23
HD 115.0 M 70Al - gas 4-25
VX-GB 500.0 EX 3 Gas 4-27
NP 500.0 MK 77 Fire 4-29
GB 500,0 MK 94 Gas 431
GB 750.0 MC 1 . Gas 4-33
NP 750.0 M 116A2 Fire 4-35
NP 1000.0 MK 79 Fire 4—37

B. Bomb Clusters

BW 500.0 M 33 Bomblet L_39
PT-1 750.0 M 35 Bomblet L-41
TH-3 750.0 M 36 ° Bomblet L-A43
BW 750.0 E 133R3 Bomblet 445
BW/CW 900.0 Mc 1 Bomblet L-u7
GB 1000.0 M 34A1 Bomblet 449
C. Rockets and Warheads
Nom. Dia. . Type

WP 3" Rocket M8 Smoke 451
G3 35 Rocket Kit E 8 Gas L-53
GB 115MM Rocket M 55 Gas L-55
vX 115MM Rocket M 55 Gas 4.57
WP 115MM Rocket T 238 Smoke L_59
PWP 5" Varhead "MK 4 Smoke L-61
WP 5" Warhead MK 39 Smoke L_63
GB 5" Warhead MK 40 .Gas L-65
PYRO 5" Warhead MK 21 Smoke 467
GB 65 Warhead e S L L Gas L-69
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C. Rockets and Warheads (Cont.)

Agent Nom. Dia. Designation Type Pege
NP 8" Warhead E 42R2 Fire Loy
GB 108 Warhead Bullpup Gas 473
G3B 1275 Warhead E 20 Gas 4-75
GB 31" Warhead E 21 Gas 477
BW 31" warhead E 21 Gas b By o]
GB 762MM Warhead M 79 Gas L83
GB T62MM Warhead E 19R2 Gas B.8=
GB Warhead Pershing Gas 4.8:
D. Drones and Spray Tanks
BW/CW Drone AN-USD 2 Liquid A-B"
BW/CW Drone AN-USD 4 Liquid A-89
BW/CW Drone AN-USD-5 Liquid H.o1
BW/CW Spray Tank Aero 14B — Liquid 193
FS Spray Tank MK 12 Smoke L.o5
BW Spray Tank Aero X2A ___ Dry ° hoo7
E. Cartridges and ProJjectilles
WP 60MM Mortar M 302 Smoke 4_gg
WP 75MM Howitzer M 64 Smoke 43102
WP T75MM Rifle M 31141 Smoke 4.10"
WP 6MM Gun M 361 Smoke L4-10-
WP 1MM Mortar M 57Al Smoke 4107
WP 81MM Mortar M 370 Smoke h_1pc
WP 81MM Mortar M 375 Smcke Lh_3a-
WP -90MM Gun M 3123El Smoke hoa3-
HC 105MM Howltzer M S4Bl Smoke .y
WP 105MM Howitzer M 60 Smoke 4117
HD 105MM Howitzer M 60 Gas 4-13¢
WP 105MM Howitzer XM 427 Smoke 412z
GB 105MM Howitzer M 360 Gas hoy2=
W 42 Mortar M 2A1 Gas-Smoke 4.312c
WP L4112 Mortar M 328 Smoke L.127
WP 120MM Gun T 16El Smoke hoyzc
WP 5"/38 cun MK 30 Smoke L4132
WP 5'"/38 Gun MK 44 - Smoke &.33=
GB 5"/38 Gun MK 53 Gas H.13=
WP 5"/54 Gun MK 48 Smoke 4137
GB 5"/54 Gun MK 54 Gas B-13¢
WP 6"/47 Gun MK 38 Smoke bo3dn
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E. Cartridges and Projectilés;jpont.)

Agent Nom. Dia. Designation Type Page
WP 6"/47 Gun MK 41 Smoke 4-143
GB 155MM Howitzer M 121 Gas 9-145
VX 15ZMM Howitzer M 121 Gas 4-147
WP 155MM G or H M 110 Smoke L-140
HD 155MM G or H M 110 Gas 4151
WP 155MM Gun M 104 Smoke 4-153
HC-PYRO 155MM G or H M 116B1 Smoke 4155
GB 155MM Gun : M 122 Gas 4157
VX 155MM Howitzer T 387 Gas 4-159
WP 175MM Gun T 204 Smoke Lo161
G3 175MM Gun T 223 Gas 4-163
GB 8" Howitzer ™ 174 Gas L_165
VX 8" Howitzer T 174 Gas L1667
F. Generators and Dispersers
SGF Generator M 3A3 Smoke L_169
BW Generator . E 22 Liquid 4-171
FM Generator MK 6 Smoke 4-173
SGF Generator E 22 Smoke 4-175
SGF Smoke Device E 21 Smoke L-177
CH-CS Disperser M4 Gas L-179
CN-CS Disperser M3 Gas 4-181
G. Smoke Pots - Land or Floating
HC 38%# ’ M L4a2 Floating 4-183
HC 33# M5 Iand 4-185
SGF Lo# M7 Floating 4187
H. Mines, Land, or water
VX Land M 23 Gas 4-189
BW Submarine XB 14B Liquid L.191
I, PFlame Throwérs
Gas 2 gal. M8 Portable 4-193
Gas 4,25 gal. M 9-7 Portable L-.195
Gas 378 gal, M 7A1-6 Tank 4197
M4 200 gal. E 31-36 Tank 4-.199
MY 50-100# Incendiary Capsule L_201
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J. Grenades, Hand, or Rifle

-
! Agent Capacity ' Designation Type Page

\ CN-DM 18.0 oz. M 6Al Gas - h-203

! CN-CS 18.5 oz. M TAl Gas 4-205

' cN 18.0 0z. M TA2 : Gas 4207

HC 25.5 0z. M8 Smoke © 4-2p00

f‘ TH-3 2.0 0z. M 14 Fire 4217

- WP 21.0 0z. M 15 - Smoke 4213

HC-Color 20.0 0z. E 15R1 Smoke b_215

Color 18.0 0z. M 18 Smoke b-217

A WP 26.0 0z. M 19A1 _ Smoke ' 4219
= CN-CS-DM 7.5 0z. M 25A2 Gas 4227

WP 27.2 0z. M 34 Smoke 4223

SWP 4,75 Lb. T 36E1 Smoke 4225

(]

K. Filling and Training Equipment

!_ FS Filling Unit MK 1 Smoke b-227
FS Filling Unit MK 2 Smoke 4229
SGF Smoke Pot (Candle) M6 Smoke 4-231
f1 CN Training Gun MK 1 Gas £-233
- CN Training Pellet M2 Gas L-235
[_ Section 5 - Abbreviations ' 5-1
Section 6 - Distribution 6-1
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INTRODUCTION

A, 0Objeet of Project

(1) The purpose of the study is to getetg.m'ne. p?ssi bl e, Navy
use of existing and proposed chemical an iological warfare
weapons, nunitions, dissemnation nethods and equipment of all
servicest o i nprove the operational effectiveness of U S,

naval forces. The study is not limted to air launched BW and
CW dissemnation nethods, but includes all existing and projected
BW and CW expendable and non-expendable devices that can be
adapted to MNavy wuse that would be conpatible wth existing and
planned launching and delivery systens by any Navy neans.

Relative effectiveness and nerits of all nethods and devices
are to be reported together wth required changes necessary for
adaption to MNavy wuse. “Existing, planned or on-the-shelf itens
are to be included for purposes of conparison. emcal warfare
toxic agents, such as liquids and gases, as well as non-toxics,
such as flane, incendiaries and screening agents (thernal,
visual and radar) are to be included, as ~ shall ological warfare
devi ces. Surface, sub-surface and air launched weapons are to

be included In the study.

(2) This revision supersedes NAVORD ,Regort 6954 dtd 31 March
1960 and includes many new itens. Sectional drawngs are  shown
for nmost items, and a section has been added to furnish general
information on BW/CW agents, their properties, — characteristics .
and area coverage.” Paragraphs that formerly listed "Capabilities"
and “Limtations!® have been deleted as they were nostly duplica-
tions and pertained to the agent rather than the munition. The
capabilities of the agents are shown in sections 2 and 3, while
any capability or limtation peculjar to the nmunition wll be
listed with the item The data has been rechecked and brought

up to date as far as was possible.

(3) It is intended that eventually this report wll include
all Standard BW/CW itens used by the \ ﬁ; Ar Egrce, .as
vell as those in Research and Devel opnent. ock "Cn Rand™ is
only shown for MNavy and Marine Corps items. Any stock "(n
Rand" is classified Secret and is available from the "Ar% St ock
Chemcal List:' Issued by the Amny Chemcal Center, M, e Ar
Force "Oh Hand" stock is also Secret and is available In the Ar
Force Secret Supplement No. 1 which may be obtained from Deputy
Chief of Saffs, Mterial Supply Services, The Pentagon,
Washington 25, D C

VI
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(4) This report should be used as auﬁihé"uﬁly and. shonid
not be used as-a basis for any official action such as Procure-
ment, Supply, Cparational etc. The area coverage shown with the
mmition is’fcr an exanple only.

B. Period of Project

(1) Started FY-59 BuOord Task No. 500-726/61Q36/02022gdzted
2 Jan 1958. Continued BuWeps Task No. 104-9661/63053/06047.
dated 7 August 1959.  Continued BuWeps Task No. RMM-3773-060,/301-

F008-10-005 dat ed 3 August 1960.
(2) Schedul e: Continuing

C. Acknow edgenent
(1) The assistance and contributions furnished by represen-

tatives of the Amny Chemcal Center Bi 0| o i cal Laboratories
Aberdeen Proving Qound, Picatinny Arsengry dnance Ammunition
Command, Headquarters USAF Haadquarters and the Bureau of

Naval \apons is deeply ~ appreciated.

D. Recommendat i on

(1) It is recommended that this docunent, with modifications
resulting in changes to nunitions and weapons, be adopted as a
basis for recording all current and planned BwW/CW munitions whicx

my have a potential use for the U S Navy.
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A. General

\5\%) The Navy has a primary interest in Biological and Chem cal
rfare (BW/CW) operations on the sea, ~in anphibious [andi nPs,
in airborne, and land operations involving the enploynment o

the Mrine Corps. It may furnish BW/CW support to the Arny in

anphibious and coastal operations by neans of . Its aij arm as

well as its Naval \eapons. |t may al so recei ve BW/CW logistieczal

support from the Ay and the Ar Force.

Primary useful ness of BW/CW to the Navy is based on their
casualty effects. In the fdture it ds visualized that useful
effects of toxic Bw/Cw on personnel wll fall into tw cate-
gories: (a) affects which "inpair the physical functions of the
Individual, (b) effects which influence the nental functions of
the individual.

(2) The broad Inplications of the MNavy's mission are that con-
trol of the seas is necessary to project U. S mlitary pover

to any place on the globe and to insure that supplies and rein-
forcements arrive. fensive, defensive, and transport faci-

lities are basic to attain this objective. ~

( 32 The Navy could deliver BwW/CW agents by the followng methods
a) Missilewar heads |aunched from submarines, (b) Bonbs and
spray tanks from carrier based aircraft, (c) Mssiles, rockets,
drones, gun nunitions and mnes from the surface fleet, (d) &Es-
siles, rockets, bonbs, drones, gun nunitions, mnnes, generators,
and grenades fromthe Navy « Marine Corps |and forces.

(4) The value of BW/CW to the Navy is likely to increase unless
limtations are placed on this type of _ warfare. ?W/CW could
increase the effectiveness of aiperarl fOr neutralizing targets
where it is not practicable to bring in ground Ee\r/ces. BW
would be nost effective on large area targets. agents
delivered by Navy aircraft would be inportant to soften;u? the
eneny forces, and to shorten the duration of the conflict. BW
agents mght be nore valuable during the early stages of the
conflict and could be delivered by low f£flying aircraft at night.

(5 Atack wth BW powder could be launched in the presence of
favorable wnds, preferably at nl!)}ght, against enemy coast al
cities or troop concentrations, means” of generating spray
devices Installed on surface or undersea craft. Hoating nines
equipped with generating devices could be sown by surface craft,
undersea craft, or aircraft.
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(6d) W agents have sone advantages over ON agents in that smaller
nd less costly anounts are required, and that epidemcs nmay be
caused. BW agents always have a delayed action of hours or days.
Field detection of BW is practically inpossible, as it is neces-
sary to send suspected naterial to laboratories for _culture and
examnation which rmay require nany hours days. Storage and
transportation have presented a problem for B\{V but grg power ed
agents are expected to inprove this. A BW plant on board™ a large
ship to mnufacture and load BW munitions may_ be nossible ~ For
more detailed information see Secret Report CCB-3936-S-58,dat ed
COct ober 1953 and TM 3-218.
B. Relative Effects of BW/CW Agents. *
Basi ¢ assumption. (ne B-52 Dbonber (or equivalent) can carry
enough CW or BW agent to create the conparable results shown below
Chem cal Agents Biological  Agents |
Effective area 100 sg. niles 34,000 sg. nles
(450 Ib. of agent)'
Human lethality 30% (Not neces- 25 to 75% (Not neces-
sarily lethal) sarily lethal)
Residual effect 3to 36hours (near-| Possible epidemc or
ly same area epi zootic
Tine for effect 7-1/2 sec. to 30 mn| Few to 14 days
Covert application  Some G eat
Detection-Identifi- Conplex but fairly Difficult, Conplex,
cation effective Sl ow
Cost to produce Somewhat  expensive Rel atively inexpensive
Real property damage Undamaged Undanmaged
Variation in effec‘ Wde, need not kill, | Wde, need not kill,,
only incapacitate only incapacitate
Time to invade areq |nmediately Imedi ately after
after attack I ncubation

* From Ameri can Chem cal
1900.

i-2

Soci ety Non Mlitary Defense yo 26 July
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Section 2. Biological Wrfare

A.- Ceneral

(1) Tnis section on Biological Wrfare (BW provides a very
brief source of information on the aspects of biology having
mlitary application and on some of the type of ,agen,tsvvh|?h
mght possibly be used against us. It Is ot indicative of spe-
cific ‘agents” that the eneny nmay have under consideration, nor
does it include the whole range of agents which could conceiva-
bly have offensive value. [Due to limted space onl_)( sone of the
anti-human agents have been [listed. For nore detailed informa-
tion see THM3-216 which also lists anti-animal and anti-crop
agents and CMLC 57-4which is SECRET.

(2) Biological Warfare is the mlitary use of living organiszs
or their toxic products to cause death, disability, or danmage
to man, his donmestic animals, or crops.

3) The following five general roups, ecause they appear to
fgave m'|itary S?gnificangce, 6h&VE‘g %epen clﬁassed as %\N gﬁents:

(a) Micro-orzanisms (bacteria, viruses, rickettsiae, fungs,
and protozoa)

b) Toxins (mcrobial, animal and plant)

¢) Vectors of disease - Arthropods " (insects and acarids),
and other aninmals.

Edg Pests (of animals and plants) o

e) Chemcal anti-crop conpounds = (plant growth inhibitors,
herbicides and defoliants).

(4)Micro-organisms are mnute |ivina organjsns, too smal] to
be seen by the unaide ege, “Wnen'magnified 500 to 1000 tines
rgani

by the mcroscope, €ac sm is found to be conposed of a
s)llngle cell or a group of cells, each of which is "capable. 02

carrying on all _the functions of life, including growh and
reproduction. Reproduction nay be sexual or asexual, depending
on the mcro-organism but the “asexual process is nore common.

(5) Oh the basis of structure and behavior characteristic fpicro_
organisns may be divided as follows (in order of size): angd,
rotozaa,bacteria, rickettsiae and  Viruses. Vituses,” the smai-

est can _Dbe seen only when photographed by the electron micro-
scope. The unit aponlied in the nmeasurenment of micro~organisms
Is the Mcron, which is equivalent to 0.001 nmllineter or about

S < truy
yesemsy MR IR

2-1

> ot
et



Ve vEta Ny p
;%

Mo
NAVORD REPORT 6954 (FiRST REVISI\-AN&

J—

1/25,000 of an inch, Forexanple, the Dengue Fever VMirus is very
smallbe_l ng about 17 to 25 millimicrons in size and the miliimi-
cron is one thousandth (0.001) part of a mcron, or one mllionth
(0.000001) part of a mllimeter.

B. Bacteria

(1) Bacillus Anthracis: A rod shaped, gram positive, aerobic,
sporulating mcro-organism the spores constituting the wusual 1in-
fec tive Torm Produces disease known as Anthrax which nay appear
In man as cutaneous, pulnmonary, and intestinal. The pul monary

form is also known as "Wolsorters I:E]sease". Sour ces oL I nf ec-
tion are cattle, sheep, horses and other animals. HMay be con-

tracted by handling hair, wool, hides, flesh, etc. of infected
ani mal s. Incubation period 1s 1 to 7 days, usually less than
days. th,I\/b_rtal ilty in man of untreated cu},aneodus hcasesranges up
to 25%; in pulmonary cases it is _near 100%; and the r i Nt es-
tinal ~ cases IDusuallyy are fatal. Nt epi aemé 9% fan. "%Por'd
remaln alive for nmany years in soil or water and wll resist
sunlight for several  days.

(2) shizellaDvsenteriae: A gramnegative, non-notile rod, that
does pot romm spores. Produces dj sease known as Bacillary Dysen-
try, an infectious disease, usually acconpanied by fever,
and diarrhea, weakness or prostration;_ and uénperatlon _of the

micous nenbranes of the .. Sources infection 1s feces
of infected human patients and carriers. Transmtteldn tl:))yt' er?“ng
or drinking contamnated food, water, ﬂﬂk, C. |C.Uta'0
eriod 1 to 7 days, usually Tless than days rtal 1ty ranges

fom 2 to 20% In 'untreated cases. High epidentity in unsanitary
conditions. The disease is highly contagious. Quganisns renmain
viable for considerable periods in water, 1ice, and mcous dis-
sharges, but are readily-killed by sunlight.

(3) Brucella Group: In this group are three closely related
organisms; Bruceila nelitensis, Brucella abortus, and Brucel | a
surs. All are non-notile, non-sporulating, gramnegative, rod
shaped bacilli. Dsease produced is Brucellosis or Undulant
Fever in man, a general infection characterized by irregular,

prolonged fever, profuse  sweating, chills, pain in scles, .
joints, and fatigue. Illness may last for ~nmonths and  sonetine

ears. Sources of infection are found in tissues, blood, mlk?
)c/iairy products, and swine. Transmtted by ingestion of i nfected
dairy oproducts or by contact wth infected animals or animl g
products. Incubation period is 6 to 60 days, averaging 14 day®-*
Mrtality of untreated cases is said to average2 to 3percent
with Br. abortus and 3to 64 with Br. suis and Br. melitensis,

I
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Epidemcs could result from wdescale consunption of dairy or
meat - product s. The organisns remain alive for weeks in water,
soil "and dairy products, and are very resistant to iow tenpera-

tures.

(4 Mbro Comma: A mcro-organism slightly bent, motile, gram-
negafive, non-sporulating rod. Produces disease known as Cholera,
an acute infection gastro-intestional disease of nman, charac-
terized by sudden onset, wth nausea, vomting diarrhea, toxemia,
and frequently collapse. Sources of infection are feces and
vonitus of patients, and tenporary carriers. Transnitted by
fecal contamnation of water or foods by soiled hands, utensils
or flies. Incubation period 1 to 5 days, wusually 3 days.
Mortality ranges about 3 to 30% intreated cases to 50%in un—
treated ‘cases. FEpldemclty is” very high under unsanitary con-
ditions especially those concerned wth water supply, food and
fly control. Qoganism is easily killed by drying. ~Not viable
in pure water, but wll survive up to 24 hours in sewage. Can

withstand freezing for 3 to 4 days.

(5) Bacterium Tul arense (Pasteural | a TULARENIS): A snal | aero-
bic, gram- u&sadive cocco-bacillus, varying™ In size and shape,
|t is non-motile and non spqrul ati nl% " Disease produced is
Tularema, which is also known as Rabbit Fever and Deer Hy
Faver. A fatal blood pocisoning disease o' wld rodents, charac-—
verized Dby sudden onset wth chills, fever, prostration, etc.
Sources of infection are rabbits, squirrel, deer flies, ticks,
woodchuck, coyote, cat, skunk, deer, fox, hog, sage hen, and |,
some snakes.  Transmtted by infection througn skin, eyes, or
lungs, from handling animals, by bites from flies and ticks, or
by drlnklng? contamnated water. Incubation period is 1 to 10O
days, usually about 3 days. Mrtality of wuntreated cases is
from 4 o 3%, averagi ng 5%, Epidemcity is low as it is not
transmtted directly from man to man. ~ Remains viable for wesks
in water, soil, carcasses and hides and for years in frozen

rabbi t neat .

(6) pasteurellaPESTIS: A rod shaped, non-notile, non-sporu-
lating, gram negafive, aerobic Dbacterium Disease produced is
known as Pague, or Black Death, which occurs in three forns in
man, i.e., Bubonic, Prneunonic, and Septicemic infections. Am
Infectious disease of rodents, it 1s transmtted to man by

rodents and fleas (bubonic piague), or from nman to nman by con-
taninated droplets - sneezing and coughing (pneunonic) ~ charac-
terized by h|é;h fever, extrene weakness, glandular  swelling,

pneuroni a, and henmorrhages in the skin and nmucous membranes.

-
-
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Incubation period 1 to 7 days for pneunonic plague and 4 to
7 days for bubonic V\ﬂ_ague. Mrtality in untreated bubonic plague
Is from30 to 60%, whil e untreated pneunonic plague kills from
go to 100%. FEpicemcity in pneunonic plague is high unless
quarantine and other neasures are taken. Qganism renains viable
in water for 2 to 30 days, and in noist neal and grain about 2
weeks. In ‘freezing tenperatures wll remain alive from nonths

to years.

(7)Sal nonel | a Typhosa: A  rod-shaped, notile, non- spor ul ati ng,
gramnegative _bacterrum which is a facultative aerobe. Disease
produced is Typhoid Fever, a systemc infection characterized by
continued fever, lynphoid tissue involvenent, wulceration of the
intestines, enlargenent of the spleen, rose colored spots on
akin and diarrhea. Sources of infection are feces and urine of
infected individuals and carriers transmtted by organisms Of
feces through direct or indirect contact wth carrier. [ndirect
spéeadf|_|s mainly by contamnated water, food, mlk, shellfish,
an | es.

~Incubation period from3to 38days, usually 7 to 14days.
Epidenicity 1s high in the presence of carriers and lack of
sanitary controls of water, food, mlk supplies, and immunization.
Mrtality in untreated cases range from 0 to 10%. Organisns
remin viable in water from 2 to 3 weeks, to 3 nmonths "in snow
and ice, and 1 to 2 nonths in fecal naterial.

C. Viruses

(1) _Psittacosis Mirus or Rckettsia: This organism usually has
been “Classed as a virus, but is now considered by sone to be a
rickettsia and as such has been named MIYAGAWANELLA Psittacci.
It is a gramnegative 0.2 to 0.4 of a mcron in length. D sease
produced is Psittacosis or Parrot Fever, also called QOrnithosis
In birds. The disease in man is acute by pneunonia, wth fever,
cough, headache, constipation, weakness, and 4is sonetimes accom
anied by delirium Source of infection is parrots, parakeets,
ove birds, canaries, pigeons and other hirds.

Transm tted by contact with infected birds, their surround-
ings, with inhalation of infected dust or droplets. Transm ssion
from man to man is rare, but airborne infection has occurred.
Incubation period wusually 6 to 15 days in humans, but nmay be as
long as 30 days. Mrtality varies from 9 to 20%, FEpidenic
ossibility of “transfer from man to man only by 'close contact.
he viruss wll remain viable on surfaces for” 20" to 30 days, and

perhaps longer in fecal naterial.

. -
. - - .
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(2) D s . A smll viral

organism  Diseases produced are {(i; St. Louis Eancephalltis is
endemc and evedemic in Central and \estern US and prevails
in sunmer when arthropod vectors are nost numerous; (2) Eastern
and Western Eucephalomyelitls, occurring in Canada. USA, Central
and Sout h America; (3) Venezul ean Equi ne Encepnalomyelitis in
Central and South Anerica; (4)Japanese B type Encephalitis 1n

Japan, Korea, China, and sone Pacific |slands; (5)Russian Far
East Encephalitis in FEuropean and Sberian Russia.. Each iype
of disease is produced by a specific virus, but the clinical
pictures are simlar, valying minly 1in severity and rate of
progress of  synptons. Characteristics are inflamation of the

meninges of the brain, headache, fever, dizziness, drowsiness
or stupor, tremors or convul sions, severe .grostraﬂon occasiona®
paralysis, and nmuscular  incoordination. DiSease s acute and
of short duration. , _
Sources of infection are bdirds and horses for nosquito in-
fection. Transmitted by nosquitos or ticks. |Nhcubation”  period
2 to 15 days. M)rtaI|tE\; IS unknown, ﬁrobably 5 to 60% with all
types. Japanese and Eastern equine have the highest fatality
rate, Irregular epidemc in dry farmng areas. of the Midwest.
Southwest, and Eastern US ~ Endemic in hot, irrigated "Wastern
US \Valley arcas. Stability is unknown, probably 2 to 30 days.

(3)Influenza Virus: A large virus, strains of which range
bet ween 0.07 and 0.1 micron ipsize, T1ypes A and B have been
identified. Dsease produced is Influenza or "lLa, Qippe" which
is epidemc, occasionally pandenic, characterized by catarrhal
inflamation of the respiratory tract, sudden. onset, fever for 1
to 7 days, narked prostratjon, aches and pains Tn back and limbs.
sore throat, Dbronchitis, and often pneunonia as a complicatilcen.
Sources of infection are discharges from_the 'm%UtoP and _NOSe
of infected persons, and soiled articles. (ransmtted Dy direct
contact, droplet infection (respiratory) or by articles con-
tamnated wth nose and throat discharges of Infected indivi-
duals.  Incubation period type A is 1 to 2 days, Type B is 12
to 18 hours. Mrtality 0 to 1% but often followed by compii-
cating respiratory i nfections with hi gh mortality, LoCal ~epi-
demcs are wdely prevalent .under favorable conditions. Pande-
mics occur irregularly. Stability-resistant to freezing for
several  weeks, can be” destroyed by heat, steam %boiling and

antiseptics.

(4)Variola Virus: Mrus particles which pass throu%h most
filters, range from 0.15 to 0.2 mcron in size. D S€ase pro=-
duced is Smllpox, or Variola, a highly contagious disease,
often fatal, characterized by severe fever, small Dblisters of
the skin later containing pus and formng crusts which fall1 off
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in 10 to 40 days after the first lesions have appeared, |eaving
pink scars which gradually fade. Source of infections is |esions
of the nucous nenbranes and skin of infected persons.

- Transmitted Dby contact wth patients having the disease, or
wth articles of persons freshly contamnated by discharges from
lesions and skin of infected individuals. Incubation period 7
to 21 days, usually 12 days. Mrtality ranges from 1% wth mld
type to "30% in severe cases. Epidemic rate is high depending on
immunity status of population, and exposure to the disease.

Virus is viable in water for several days at 39°F to 48°F, and
Is resistant in'dry or wet form to very low tenperatures.

(5)Yel | ow Fever Virus: Mrus particles estimated to be 0.01'7
to 0.026 of a mcron and pass throuah most filters. Di sease
produced 4is Yellow Fever, characterized by sudden onset, chills,
fever, prostration, headache, backache, nuscul ar ain, congestion
of nucous membranes, severe gastro intestinal symptoms, and
jaundice from liver damage. Vomting of blood often occurs and
disease is of short duration. A forest or sylvatic type in South
America and Africa is known as Jungle Yellow Fever, but appears
to be identical wth the classical type.

Source of infection is the blood "of humans, and nonkeys in-
fected wth Yellow Fever. Transmitted by the bite of the AEDES
AEGYPTInoDsquito.  In forest of South Anerica and Africa by
other nosquitos. ' Incubation is 3to édays, rarely nmore. Mor-
talit is variable. Epidemics occasionally occur in Arica and
Sout% Anmerica but c¢=n be prevented b 1rﬁmu,niza ion%nd mosquito
control. I's resistant to freezing rying out
heating to 140°F.

D. Rickettsiae

estroyed hy

(1) _Rckettsia Prowazeki: Non-aotile, mnute, coccoid or rod
shaped, ri ckettsi ae. DO sease produced classical Typhus, epi-
demic in human, |louse-borne, an acute infectious disease, charac-
terized by servere headach, fever, pains and skin rash. Source
of infection is from persons Infected wth the disease. rans-
mtted by body lice.

Incubation period is from 6 to 15 davs, = average éz days
Mortality i s from 10 to 80% varying with epidemic’and age of
I ndi vi dual s. Epi demi cs occur under crowded orunsanitary con-
ditions particularly during cold weather. Not  conmunicable
from man to man. “Can be “destroyed by heating to 112°F.

(2) RickettsiaRickettsii: A rickettsial mlcro-organisa which
produces a disease known as Rocky Muntain Spotted Fever (Sao
Paul o fever in South America). An acute infectious di sease

2-6
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chareg:lterized byd_joi r]!t anld rruscgll,ar pai ns, fe\t/er_A apd skin rasn,
r api spreading. from legs and arns over nost Of, zae .
SoBrcey ofp infection is '[gICkS of various types, Iransm e by
ticks or from contact wth infected tick blood or feces on the
unbroken ki n. .

| ncubation period is from 3 to 10 days. Mortallty may vary
from20 to éozdepending on the locality. Tick eradication and
immunization are best control for epidem cs. Not comunicabl e
from mn to man. Can be killed by exposure to 112°F tenperatures
for 10 mnutes, and also killed by drying for 10 hours.

(3) COXIZLLA BURNETTI: gRi ckettsia Burneti) A gram negative,
bacterrum organism rickettsia which produces’ a disease known as
Q Fever, also known as Nne Mle Fever and éheensl and Fever
which IS characterized by acute fever of BHden. onset,-headaglle,
chills, weakness and severe perspiration. umonia - occurs  dr
the nmajority of cases acconpanied by mld cough, scanty expec-
toratiorj], a¥]d chest pai ns. npgource (Yf |nfect|ong IS FF'O coﬁ%?,e
sheep, goats, and ticks, appear to be natural resevairs; the
organism has been found in nmilk ~ Mde of transm ssion isnot
vell understood but dairy products, water and ticks are proba-
bly involved. O her probables are breathing contan nated dust
or bly I ngest i on. _ : :

ncubation period-te J4 tn_26days and meftality is from 0
to 4%, Non-contagious, : outbreaks have occurred anmong sl aught er
house workers in Texas and_ Illinois, Resistant to temperatures
from 72°Fto mnus o4°r., Probably persists on surface for 3
to 60 days.

E Fungi

(1) .Cannidiaifles. I=mitis: In mn and animals, the fungus occurs
as thick wal I ea enaospore-filled spherules, 20 to 80 mcrons in
diameter; in arfificial cylture |t appears as a fluffy wnite
cottony nold. Disease produced is Coccidioidomycosis which is
highly infectious. The wusual primary form (known as Valley or
San Joaquin fever) is an acute, disabling, self-limting respi-
ratory infection resenbling influenza wth "a low grade Tfever of
99°F to_101°§ and a slight non-productive cough. The secondary
progressive form (known “as coccidioidal granulora) is a chronie,
mal rgnant, dissemnated infection which involves any and all
organs of the body, including skin and bones, and Produces
numerous abscesses. A prinary localized form of _infection may
occur on exposed surfaces of the skin: |l SOMEtines develops
Into the progressive, dissemnated form of infection. Sour ces
of infection are dust, soil, and vegetation contamnated with

spores of this fungus.
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Transmssion is made by inhalation of spores in dust, soil
and dry wvegetation and possibly through skin scratches or wounds.
I ncubation period for the prinmary pulmonary form is 10 to 21 days
(average 12). The progressive form is not necessarily preceded
b?/] synptons of primary infection. Fatalities are about 50% in
the “secondary progressive form The disease is not contagious
but small epidemcs may occur in hot, dry seasons when large
nunbers of individuals, such as troops, are stationed in endemc
areas, or er_lga?ed In maneuvers in these areas. Spores of the
fungus are highly resistant to drying and wll [live for nonths
or years in culture or in the soil.

(2) _Nocardia Asteroides: This aerobic fungus has characteristics
of both nolds and rnas oeen classified In an Internediate position.
It wusually forns orange colonies consisting of grampositive
weakly acid-fast, branching filanments, 1 mcron of less in dia
meter. Produces disease known as Nocardlosis, a severe pulnonary
Infection, simlar in many respects to tuberculosis but tends to
form nunerous abscesses instead of tubercles and is characterized
by chronic  pneunonia. _

The disease often takes other forns, such as localized sub-
cutaneous abscesses and tumors.  Pulnmonary infection is charac-
terized by general nmalaise, fever, productive cough, nigh sweats,
loss of ‘appetite and weight. Brain = involvement presentS  synptons
of headache, nausea, and”~ voniting. Sources of infection are soil,
‘dust, and vegetation contamnated wth organisns. Transmtted by
contamnated dust and possibly by droplet Tnfection or through
pus and other discharges from infected individuals. Incubation
eriod in man is wunknown; infection in guinea pigs is usually
atal in a week. Death rate is very high In untreated or advance
cases of generalized infection, perhaps close to 100%. The
disease is not known to spread from man to nman or from aninal
to man but infection by droplet spray or through infection of
wounds by contamnated dressings and other naterial is possible.
As fungus exists normally in “soil, it is presuned to be-quite
resistant to adverse environnental conditions.

F. Toxins

Zl’) Botulinum Toxin: This is a protein like exotoxin forned by
t he botulinuz baciTTus. Through repeated purification  procedures,

it has_ been obtained_in a crystalline form and is the nost power-
ful oison known. The crude “material or “mud” 1S a brownish,

anorphous nass. There are at least five distinct types, A B,
C, D, and E. Types A, B, and E are known to be toxic for man;

C and D are toxic for animals and probably for nan.
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- Disease produced is Botulism which is highly fatal, acute,
ﬁOI soning, and characterized by vomting, thirst, weakness,
eadache,  fever, dizziness, double wvision, dilation of pupils,
paralysis of nuscles, and difficulty of speech. Respiratory
paralysis is the wusual cause of death.

urces of the toxin are the bacteria Clostridum Botulinum
and d. parobotulinum which are rod shaped, slightly iotils,
sporul ating, gram-positivé anaerobic bacille. The principal
reservoir of the bacteria is the soil. Transmission is b
eating InproEerIy canned non-acid foods such as neats, sgusage,
and sone others such as corn, beans, spinach and olives. Pos-
sibly the toxin could be introduced by breaks in the skin or by
Inhalation.  Synptons usually do not appear until 12 to 72 hours
after contamnafed food has™ been eaten. _ _

Mrtality is approximately 654 in the US but is low in
Europe. The disease is not contagious. Epidemcs occur only
in wdespread distribution and consunption of  contam nated
foods. Toxin is stable for a week in non-noving water which
is not aerated. |t persists for a long time in food not exposed
toalr. Toxin is . destroyed when boiled 15 mnutes, but the
spores resist boiling fof 6 hours.

For nore details and also Anti-aninal and Anti-crop B ¥
agents, see TM3-216 and C;IC 57-4.

NOTE: BW agents have sone advantages over OWagents in that
smaller and "less costly anounts are required, and that epidem
ics may be caused. BW agerts always have a delayed action of

hours ordays. Field detection of ~ BN 4s practically inpos-
sible, as it is necessary to send suspected material” to |abo-
ratories for culture and examnation which nay require nany
hours or days. Sorage and transportation have presented a
roblem for BW but dry powered agentsare expected to improwe
his. A BW plant on board a large ship to manufacture and
| oad BWmunitions may be possible. For moredetail ed infor-
mation see Secret Report CCB-3936-S-58,dated October 1958

and T 3-216.
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Aerobe - mic¢ro-organism which can live and grow in the presence
or free oxygen.

Agar-agar - gelatinous substance prepared from Ceylon moss and
aaaea to various conpounds to prepare solid nedia for growing
bacteri a.

Azclutination - clumping of cells which occurs only in the
presence of the specific antibody.

Anabolism - constructive or building up stage of the netabolic

— process concerned wth growh and repair of the organism

Antibiotic - substance produced by and obtained from living cells,
usually those of lower plants, such as bacteria and nolds.

Antibody - specific substance fornmed by the body in antagonism
fo a specific foreign body (antigen), such as bacteria and
t oxi ns.

Antigen - any substance which when introduced in the body stinu-
fates the formation of an antibody.

Antiseptic - substance that will inhibit the growh and devel op-

ment oI milcro-organisms wthout necessarily destroying them
Antiserum - serum containing an antibody oOr antibodies.

Antitoxin - substance, found in the blood serum or tissues, which
1S specifically antagonistic to a toxin. _
Attenuation - prccess of reducing or weakening the virulence of

a mcroorganism by cultivation on artificial medi a or by
ani mal passage.

Bacillus (bacilli, plural) - rod-shaped bacterium _ _
Bacterium (bacteria, plural) - one-celled micro-organisns which

nave no chlorophyl and multiply by dividing in one, two, or
three directions.

Bactericide - any agent that destroys bacteria.

Tas>c scains - stains which show a definite affinity for the
nuciel or cells; nuclear stains.

Riological agents - viruses, any of certain classifications of

microorganisms and toxic substances derived from living or-
ganisns used to produce death or disease in man, aninals, and
growing plants.

Biological warfare - tactics and techniques of conducting warfare
py use ox" biological agents.,

Botulism - poisoning by botulinum toxin.

Bubc - Inflammatory swelling of a lymphatic gland, wusually in the
groin or arnpit.

Capsule - fibrous or nmenbranous envelope or covering.

Carrier - individual who harbors specific disease organisnms with-
out  showing synptons, thus serving as a neans of conveying
i nfection. .

Catabolism - process of destruction or breakdown of tissues and

celTs of the body from conplex to sinpler compounds.

2-10 ."| '
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Cell - small mass of protsplasm generally including a nucleus
T and surrcunded by a sem perneabl e menbrane or cell wall.
cilia = hairlike projections or lashes found on many cells, cap-
— aote of vibratory or |ashing novenent.

Coccus = Spherical ~ bacterium

Colony - collection or group of mcro-organisns in a culture
taey arg derived from the increase of a single organism or
group Ot organi sms. o : : : :

Commensal - Or gani sm not trulyparasitic, Wich lives in, —with,

—or on another orgzanism, partakino usualiy of the same food.

Culture = growmh of micro-crganisms.

Cuizu=e medium - any preparation used for the culture of micre-
Qrzanlsris.

Qitoiysis = process cZ dissolution or destruction of cells.

cytoplasm - protoplasm of the cell exclusive of the nucleus.

BL"B—:.:;eremial bl ood eount - determnation of the percentage of
The dirferent types of  cells in the blood. _

Droplet infection =~ infection by droplets of contamnated res-
pitatory or oral dischzrgesdispersed in the air by sneezing
and  coughi ng. _ :

Endenic - natiVe to, or prevalent in, a particular districtor

~ region. _ . : -

Endotoxin = poisonous substance that is retained within a micro-
organism until the cell disintegrates.

Enzootic - occurring endemcally anong animals, constantly presen<

— in small amounts in a given aninal %opulation. _

Epidenmic « an outbreazk of disease which spreads rapidly and at-

— tacks many individuals in the sanme region at the szme tine,

Epi phytotic = wdespread anong plants, such as certain fungal
aiseases. Analogous to epidemcs in nan and epizootics
anong  ani mal s. . . . .

Epizootic = rapidly spreading and wdely diffused anong aninals,

— _Anal ogous to epidemics in nman and epiphytotics in plants.

Extoxin « toxin fornmed and excreted by a mcro-organism in the
surrounding medi um _

Filterable viruses = organisns small enough to pass through a
pacverzal fitter made of unglazed porcelain or  conpressed
infusorial earth that arrests bacteria. Fllterable "viruses
are ultram croscopic. o

Fission = act of splitting. This is a form of asexual reproduc-
Tion, wnere theceiridivides into two nearly equal parts, as
in  bacteria

Flagella « whiplike processes used to propel a mcro-organism;
al' SO0 known as cilia. _ ,

Fomte - any substance other than food which may transmt or
e hor a disease, such as infected bedding, clothing, and
i shes.

Formalin - approximately 40 percent solution of gaseous formai-

aenjjae In water. .
| ! n = 2-11
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Fumi gation « exposureto fumes of a chemcal which destroys
m Cr 0- 0f gani sns. . o

Fungus - any-one of a group of thallophytic plants conprising

—tne molds, mldews, rusts, smts, and nushroons;, they do not
contain chlorophyl and reproduce nainly by asexual spores.

Germ - Mcro-organisny  mcrobe. , ,

Garmicide - any agent that destroys gerns or  mcro-organi sns.

Tams stain = differential stain for bacteria.

Eprmone - specific chemcal substance secreted into the body
Tluids by an internal secretory gland and producing a Speci-
fic effect on the activities of other organs. .

Hst - any animal or plant which harbors or~ nourishes anot her

organi sm .

|munity -‘state or power of resisting the developnent of a
disease Of poison, . , _ _

Incubation Period « tinme between which infection occurs and
Iirst synptons appear. . : .

| nf ecti ous )é?l;ease .ppone which is caused by a living agent
such as bacterra, protozoa, viruses, or fungi; may or nay
not be contagious. _ : , .

Ingestion - process of takine in food for digestion. _

ngl_atT- to introduce & mcro-organism  disease,  vaccine,

T Or _imunizing serum . : : :

Lag phase - earPy period following a bacterial inoculation into
a2 cuivure nedium in which the growh is slow

Lesion « an |_n{ury, mechanical or pathological. . _

Ceukocyte = white “or colorless blood corpuscle; an aneboid cell
found in the blood, lynph, and body tissues, and formng the
chief cellular element in pus.

Lynphatic system - system or' absorbent Vessels which drain the
Iympn from various body tissues and return it to the biood
stream : :

Macrophage - | arge, mononucl ear, Wendering phagocyte cell  which
originatesin the tissues. _

Mcrobe = any individual  mcro-organi sm . .

M<Cro-organism « mnute living organism  usually mcroscopic
I'm size,

Mol ds - parasitic and saprophytic fungi which cause noldiness.

Motile - exhibiting or capable of spontaneous novenent which is
nerther conscious nor volitional. o

Micous nmenbrane - NMenbrane secreting nucous and lining the
cavitres or the body which connectwi th the outside air such
as the respiratory., . digestive, and  genito-uninary tract.

Nonspecific immnity ~- increase of antibodies or production of
Immnity  resufting from the injection of sone nonspecific
antigen. -

Nuclelus (nucleoli, plural) - body wthin the nucleus of a cell

which takes part 1tne nmetabolic process of the cell and
plays a part in its mltiplication.

2-12
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Nucl eus — round body within a cell, formng the essential and

vital part. ed [ vi bei ol | ant
- any organized livin ein ani na r nt.

g%"g%%_ Wi):je|ygepi demi c, S fecting of attack?ng ™ or mOST
of  tne population of a region. .

Panzootic - occurring pandemcally anong animals, attacking

—all or nost of an animal species of a region.

parasite - plant or aninal living on or within anot her 1iving

—organism or host, at whose expense It is maintained.

Passive immnity - imunity conferred by intorduction of an Iim-
mune sSerum , . ,

Pasteurization - partial sterilization of a fluid to a noderate
Temperacure (131° to 158" F,) for a definite time, with de-
struction of certain pathogens and undesirable micro-organism

Pathogen - any disease-producing mcro-organism or  material.

ooqx_ - science that treats of disease. _

Penici.liwn - genus of nolds which |n%|_charact%r|zed by tthﬁ dt()a-

1 g organs resenbling a broom _of- the bones
\(;fel? genhtangé fgnéit%Fﬁgers;g t he antibiotic, penicilllin, | s de-
rived frompenicillium. _ _ )

Phagocyte - any white blood ¢ell that is active in ingesting and
destroying waste and harnful bodies in the blood or tissues.

PMasma - fluid portion of the Dblood in which the corpuscles ars

suspended. _

Polyval ent vaccine - stock vaccine nade up of nay strains of
tne sane organism or different organisns.

Prognosis - forecast of the course of "a disease; also the out~
1fc>othor recovery as indicated by the nature and synptons
of the -case. :

Prophylaxis - prevention of disease, Or  preventive treatnent,

Protopiasm - only known form of natter in which life is mani-

— fested; the essential substance of the cell.

Protozoa - lowest division of the animal kingdom including
one-cell ed organi sns, _ _ _

Retroactivitv. - liklihood that a biol ogical agent w || produce

— narnfut effects agai nst the using force.

Rckettsiae - Qamnegative, nonmotile. . lntragellular one-celle
arasiticii cro-organi sns, Probably internedrate = between “txe
acteria and viruses. _

Saprophyte ‘- any m cro-organi smliving upon dead or decaying
organic matter. _

Septic - produced t?/ put ref acti on. .

Serum - clear liquid which separates, in the clotting of bloog,

—from the clot and the corpuscles. It differs from plasma 1=z
that It does not contain fibrin.

Sant - solid nedia allowed to harden in test tubes set at an

— angle to Increase the surface for the growth of colonies.

Swear - Thin layer of naterial spread on a glass slide for miecre

scopic exam nation. N

== 2-13
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Spirilla - small comma-shaped or spiral bacterial which are
motile., . |

Spore - OIprlmtlve reproduc tive bodies or resistant resting cells,

— produced by some plants and sone mcro-organisns.

Staphlococcus « any of a genus of Qampositive bacteria (cocci)
wnicn orcen form grapelike clusters.

Sterilization - process of freeing conpletely of micro-organisns,
oy near; or chemcals, or otherwise,' all “life being destroyed.

Strains - group of organisns wthin a-species characterized by

— sone  particular quality (such as high virulence).

Streak - inoculation of slants or plates in such a nanner as to

_prgd_uce a direct line novenent across the surface of culture
nedi a.

Streptococcus - any of a genus of nonnotile, Qampositive bac-
telrla, occurring in pairs or chains and dividing in one plane
only.

Symbiosis - the living together or close association of tw dis-

— similar organisms wth mtual benefit, _
Thal | ophyta --division of the plant kingdom to which algae,

— Dpacteria.. fungi, and lichens bel ong.

Thermophilic - not able to grow wthout heat. Bacteria which
grow oest at a tenperature of about 45°C. and resist tempera-
tures up to 65°c. or nore; for exanple, bacteria found in
fermenting nmanure and hot  springs.

Thernostable - no:easily affected by noderate heat, and not de-

— Stroyea by a tenperature of over 55°C.,

Tissue - group of specialized cells wunited in the perfornance of
a _ particular  function. _ o _
Toxem a - general poisoning or intoxjication due to absorption of
pacterial products (toxins) formed at a local source of in-

fection.
Toxin - generally any poisonous substance of mcrobic, vegetable,

or aninmal origin. . . . o
Toxoid - detoxified toxin which is still antigenic and produces

active immnity whean injected. . _
Vaccine - preparation of killed or attenuwatedinfective agent
used  in inoculating to produce active artificel immunity.

Vector - carrier, especiaII%/ the animal or host that carries the
paihogen from one host to another, as the malarial nosquito.
Vegetative cell - nonporeformng bacteria or sporeformng bacteria

— In Tneir nonsporing state: . .
Vibrio - short, curved, rod-shaped bacteria, motile by neans of

~— one, tw, or three polar flagzllae,

Virulence - disease-producing ability; the relative infectiousness

oI’ an organism _ _

virus - mnute infectious agents, smaller than nost bacteria,
capable of passing through filters that will retain the latter,

and of mltiplying only wthin a |living susceptible host cell.

. 3
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Section 3. Chemical Warfare

A. General

(1) The purpose of this section is to acquaint the reader
briefly wth the properties and characteristics of Chemcal
‘Warfare (QN agents,and also their use, capabilities, limita-
tions, toxiCity, area coverage and _expenditure rates.

Die to limted space, onfy the CW ‘agents used wth the zuni-
tions in this report are covered. For more detailed information

see TM3-200, TM3-240, TM3-215, FM3-5, FM3-8, 0P2217, NW P-1-2,
CMICDST-8, and CMLCDST-9.

(2) _Major Dissemnation Mthods: Mjor dissenination systens
for ON agents are considered to be spray tanks,  controlfed
drones, mssile warheads, rocket warheads, = bonbs, generators,
mnes, and shells. Bopbs for current application would be
either the massive, or cluster type wth bomblets |oaded with
agents.  These systens can be used by either land or carrier

based aircraft.

(3) Mxtures of Chemical Agents; The nedical problens presented
b¥1 attack from individual chemcal agents COL¥ d b? conpoynded by
the Prc h
in

use off rlrilxtur_es of clheni cal agents. ure econﬁitiﬁs

acit ol | owi ng sinmul t aneous attac a, psychomineti

agent, an%l must ard g?as. The attack vxollﬂgyta ¢ |ts.p y&r]\ of mecs-
as

cal personnel as wel those who operate transportation,

conmuni cations, water supply, electrjcal srysﬁems, etc. %n--rants,
as well as the aged and .infir Id be reglected through Ioss
of their guardians. Inmagine the mass confusion and panic whieh

would occur as partially poisoned and psychotic survivors attemp-
ted to treat the sick, renove the dead, and put the cities’
utilities back Into operation.

(4) Toxic Ammunition: Toxic ammunition should be considered as
a conbination Toxic-HE mnition, since it is difficult to dis-
tinguish the fragmentation and blast effects ofa toxicmumition
from those of a conventional EE round. These HE effects are
considered an Inportant bonus. Athough toxic CW agents do mnot
destroy material, they can Interfere wth use_ of terrain egmip-
mnt or food as a result of contamination. Tlarget sizes for
toxic ON vary from individual vehicles to large area coverage

d several undred square mles.

—
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B. Standard Toxic Chemcal Agents

(1) The standard toxic chemicals used in the greatest variety of
ground and air chemcal _munitions are the nerve gases GB and VX,
and Mustard gas ED. CGE, vx and HD are suitabl € for employment
inliquid or vapor form, and can produce casualties by In ﬁtlon,
eye effects, and by percutaneous (thru_the skin) routes. er
ases such as CS-CN-DM etc., are used for riot control and simi-

ar emergencies.

(2) Principle methods for producing casualties with toxie.

agents are:

a) Inhalatobn of,agent in vapor or aerosol form

b) Skin absorption of agent in vapor or aerosol form

c) Skin absorption of agent in liquid form

d) Direct Injection of agent into tissues by flechette Of

fragment ‘inpregnated with agent. .
c. Joxic (ases

(1) vx - Nerve Gas: VX is a fast acting nerve %as whi %\h LS .
casualty producing either in Aerosol or |iquidform. A liquid
under all ¢limatic conditions but with a mych lower volatility
than GB. Physiological effects are convulsions, paralysis, and
respiratory Tfailure. Qutstanding characteristic is a Very high
eye and skin toxicity, Imediate area of burst 4isconparable
to HE, and casualty effect in that area Is nearly as rapid as
HE, and aeSquaIIy | ndependent of %aguf}er condi tions

VX has been mmde standard. , as’ heavy as water with the
consistency of machine oil. Persistent and can contaninate areas

for several days. orless and colorless when Jure. For | ethal
and Incapamtatlng d,osages sep Table ||, Rate of action by
I nhal ation 4to 30mnu mean 15 mn..) by skin absorption 15

es
mnutes to 4 hours (mean 60 mn.), _

. VX IS nore difficult to vaporize and aerosolize than GB.
Wndts_ in excgss of 8 MPH are untf]lal\)/.otr.able enpl (cj)ytrrent ?f chﬁm cal
nunitions and may requjre, .a prohjbitive expenditure to achieve
desi red results.,y W%o|s bel O\B 5 MPH nay ?Iﬂ_ctuate widely In
speed and direction, and therefore impose difficultjesin assur-
ing safety of friendly forces, Who nust use protective clothing
and equipment until the area has been decontamnated, or suffi-
cient tine elapses to permt dissipation.

‘ .
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GB - Nerve Gas: @B is an odorless, colorless liquid whe

(2)

pure—TT 1s qui CK acting nerve agent-and casual ty produeing
\Mthh very high eye toxicity. Producescasualties primarily
a

i nhal ation eftect’s although skin absorption is a si ) t
factor in some cases. Ir%mdl ate area |Oof burst is cgonparame

HE, and casual tJ effect in that area is nearly as rapid as E
and equal ly independent of weather conditions. Skin toxieit
| ow except “where skin iS broken.  Non-persistent as a vapor;
a liquid the persistency varies with the tenperature. Evapo
rates about the same as water depending upon the weather, R:
of action is very rapid, usually causing death within 2 to 3
mnutes after 1lethal dosage is ’Inhaled.” A drop of GB, the s:
of a pin head, volatized and inhaled would be lethal.” The
action is so fast that there 1glittle time for ﬁ:rotection,
detection, or treatnent, Lethal quantities can also be absor
through the eyes and skin. Available in | arge quantities.
Physi ol ogi cal "effects are convulsions, paralysis, and respira
tory failure. In |I9h'[ concentrations is a harassing gas. F
I ncapacitating and |ethal dosage see Table IT.

3) HD = Mustard Gas: . Mustard gas is an oily, irritating ,

t(al ?st_ﬁﬁ_herl Ng gas which i S better foprodueing casual ties than
for its lethal effects. It is nost effective in hot humid

weat her of ~about 80°F by skin absorption of vapor anong masked
personnel in situations” where Its considerably delay f onset

of incapacitation 1s accept a'bl e. , Considerabl € stockS of ¢this
agent are available. As'a llquid it 1s effective Tor a longer

period than as a vapor and thi's can cause eneny masking for
extended periods of tine. Has a slowrate of evaporatiom and
is heavier than water. o _

ED is H which has been purified by washing and vacuumais-
tillation, has | ess odor and greater Dlistering power than =g,
and is more stable In storage. Odor 1s [ike Grlic. For leths
and i ncapacitating dosages see Tabl e IT. HD produces predomi-
nantl%! temporary | Ncapacitation and a | ow percentage of deaths.
One of its limtations is Its rate of action which is delayed
usually from &4 to 6 hours. Physiological effects are inflam-
mation of the eyes, redness of skin and blistering, inf tor:
reaction of nose, throat and lungs. HDis persistent and may
remain One or two days under average conditions and a week oz

more under very cold conditions.

D. IncapacitatingAgents

(1) General: Present research trends Indicate that future
chemIcal warfare will beconcerned with new types of incapa-

3-3
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citatingagents. These agents would produce tenporar araI Si s,
bllndnesgs gor ment al effe%ts The subgtances vxourlr% bey oP suy-
ficient potency that effective doses would be inhaled by large
segsents of the population before their presence was known.
Their onset of action mg?(ht be im. 1ediate or deIa ed. They -xight:
be wused during open attack or covertly. ents could
used in numerous ways to weake,»  defensi ve capa |I|t|es

These agents could present wunique medical problens. The
recognition, collection, and care of large nunbers of psychotic
individuals m ght be a major task. The harm which such indivi-
duals would inflict wupon thenselves and others, could multiply
the nedical problens. Qose surveillance would be needed to
recognize signs of psychosis in the nedical personnel thensel ves.

The wdespread occurrence of any of these incapacitating
actions possibly could be a signal of inmnent attack by an
opposi ng force and it mght be a duty of the nmedical ~personnel
to rapidy anize and  supervise some wdespread nedical coun-
ternea;(sure V\hIC would aid 'in defense against an anticipated
attac

(2) DM = Dphenylamnechloroarsine (Adansite): DM does not va-.
porize at ordinary tenperatures and nust Dbe di %persed gts an
aerosol through application of heat. Has no odo NE lan  |lethal
dosage 30,000 MG-Min/M3 which is of mnor mportance / Iethal
casual ti es. Medi an incapacitatintg' dosage 1is 22 MG-Mi 1
min exposure, or 8 MG-Min/M3 for mnute exposure. |n

eye toxicity d4s Irritating but relatlvely non-toxic. Rate Of
action is very high requiring about Hmute for |nca acitation.
Physi ol ogi cal” action is irritating of the eyes and us nem
branes, viscous discharge from nose, snee2| n& coughl nﬁ% head che,
pai n i n chest, nausea and vom ting. Used ly ke candl

and hand grenades The persistency effect is Iow because it is
dissemnated as an aerosol. Rate of detoxification is rapid in
smal| anounts and incapacitating anmounts lose their effect after

about 30 mnutes. Wsed nostly™ for riot control  purposes.
§3) CN_=_ Chl or oacet ophenone: A tear gas which causes tears to
low and 1rritatiron of the skin. As wth vomting gases, N

must be vaporized or dispersed by Oioma ot her neans thaq by Its
volatility. Stable in storage. is fragrant simlar

appl e blossons. Median |et haI dosage has no exact data but -
bel i eved to be about 11, OOO MG-din({ Medi an |ncapaC|tat| dg
dosage i s 80 MG-Min/M3. toxification is ' rapid

effects disappear in a few hours. Skin and eye toxi Clty 'S ir-
ritating but not toxic in concentrations |ikely to be encountered

*in the field, Rate of action 4s practically. ~instantaneous.

L S
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Physi ol ogi cal action is powerful lachrymatory effects, irritating
upper respiratory passages. In higher concentrations s  irri-
tating to the skin and causes burning and Itching sensation es-
pecially on noist parts of body. Used In snoke pots, grenades,
and nortar shells. Persistency effect is low because 1t 4s
dissemnated as an aerosol. HEfects wusually disappear 1n a few
hours. For riot control purposes.

(4) ¢cS = Ortho-chlorobeqzylidener&lononitiile_: CSis a rela-
tively nont oxi ¢ narassing agent ana | s stable and effective

over a wde tenperature range. It is effective at very low
concentrations and produces Incapacitation by eye effects, burn-
ing in the nose, throat, Ilungs and marked respiratory distress,

It is nore rapid acting than CN¥ and DM Produces no adverse
effects when wused repetitively or on personnel affected with
mld hypertension, bronchial  asthma, hayfever, hepatitis, or
peptic "ulcers..

~Effects on old oryound persons arethe sane. \Wen used
against persons who are hyper-ventilating, ItS effectiveness 1s
greatly ‘accentuated. Therapy =ras not been found effective or
necessary at this time. Talking wth a person who has severe
chest synptons is sufficient tc give him rapid relief,  There
has been little tolerance developed to this agent. Stable
under ordinary conditions and has been kept in, storage at
ordinary tenperatures for two years wthout evidence ™ of any
decormposition. (n one test persons_ exposed to 4 MG=Min/M3 ™ vere
incapacitated within 30 seconds. Suitable for use in grenades,
snoke_ pots, nounted orhand held di spersers and helicopters.

Persistency effect is | ow because it is disseminated jnp
aerosol form. See CWL-Ti 24-2F, CWLR 2365, CWL-SP-4-20.

E.  Snokes
(See OP 2217, NWIP 1-2, FM -5 FM 3-8, CMICD 57-8)

(1) _General: Swkes have many uses such as spotting, screening,
signaling and when WP 'is used there is an anti-personnel and
incendi ary effect. The Mavy can use snokes for the following:
Protection of ships at anchor or In action,  to . cover Aandl ngs
and m nesweeping operations, Protect crippled ships and convoys,
for decoy screens and rescue operations, to cover eneny connand
posts and to conceal ships from aircraft .

Smoke rmunition expenditures vary wth each specific mission
and meteorological condition. Under normal  neteorological  con-
ditions it requires about twice as many rounds per mnute to
establish a snoke curtain as is required to naintain it. Wp is
capable of SI(?nI ficantly attentuating and refl ecti Hg tlfhe the
radiation produced by atomc detonations, Snce t therna
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radiation is ordinarily the aost far reaching effect of an atomc
explosion, wuse of smoke affords a .ieans of reducing the exposure
of friendly forces. It may be used to partially protect these
forces from eneny-enployed weapons or to Increase the safety of
these forces when atoale .nunitiws are used against the eneny in
proximty to friendly forces. en snoke Is Used to attentUate
and reflect thermal ~ radiation, care must be exercised to ensure
that the smoke wll not rise to a level that Its lower surface
Is above the point of detonation.

(2) Wp- Wite Phosphorus: A spontaneously Inflanmable solid
which burns on contact wth air to for.9 solid snoke particles

or  phosphorus  pentoxide. Phosphorus pentoxide then reacts wth
noisture in the atnmosphere to form droplets of phosphoric acid,
the dilution depending on the relative humd|t8/. W is wused in
i nstantaneous burst nunitions. The showers  of burning phosphorus
particles are highly Incendiary for prolonged periods of 11|ma,
which makes WP excellent for harassing eneny personnel. h

heat produced In the burst of large W nunitions is so great that
a large part of the snoke pillars rapidly, reducing the Otherw se
high screening efficiency of WP in all “except farly strong wnd
conditions. A night "the intense I|ghtt .generatﬁd hy Vﬁ btgsts
has a blinding effect on personnel. ~It i'S stable I the absence
of air and is nost effective at wnd speeds of 10 to 20 MH _
Its low nelting point sonetimes causes WP to nelt In stored nuni-
tions, and if “munitions are not stored on end, the center of
%rawty ‘shifts which produces instability 1In flight. This has
pDeen overcome to a considerable degree by plasticizing WP which
s known as PW. _ o _

Physiological _Action; Solid or liquid wll burn the flesh
and such “burns heal very slowy. VW vapors are very poisonous,
pr oduci r]gf bone decay (no "vapors  are found in the snoke). Used
In Atillery, Mrtar, or Nwal shells, and in bonbs, Trocket war-
heads, and” grenades. See next item PW for details.

(3) PWP -_ Plasticized Wite pPhosphorus; W is nelted and stirred
into cold water; granufes about 0.5 nm in diameter and produced.
The slurry of granules and water is mxed with a very viscous
solution of synthetic rubber (40% GRS rubber in an organic  sol-
vent).  The granules become coated with T% film of rngedr and are
thereby separated from each other. The Mass is folded, stretched
and refolded until the conposition is homogeneous. 1€ M&ss s
di spersed by, the expl odi n(? minition but does nqt break into such
smal| particles as W does. Burning rate is slow t0 sueh an extent
t hat Plllaring with PW s mch less marked with Wp. ~ Properties
and effects are the sane as we.

R PRIt At S od
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(4) HC- Hexachloroethane: HC snoke mxture is a solid that
redcts T0 rorm a aense, persistent, gra*ksh whi t e sr;(oke gl%ua
wnici IS in|ghtIy less dense &than W I'snot affecte y
temperature. USed for sereerzng and spotting purposes and is
nost effective Inwinds of § to &5 nph and. under conditions of
high nuaidity. Initial  heat needed to start the burning of =
smoke gaixture is provided for wth a starter mxture. As
mxture burns, intense heat and snoke are produced. Having a
total .oisturecontent of 0.8% HC i s very stable under normal
conditions. 5C snoke has no physiological action.

e of the few smokes affected by humdity, drifts too
slowy and rises too high to be effective In wnds below 5 mph.
Disperses rapidly in wnds above 15 nph. Mstly used in smoke
pots, snmoke candles, floats, grenades and shells. Spontaneous
conbustion iS possible if nmoisture is allowed to cone in contact
with HC mxture.

5) FM « Titanium Tetrachloride: A liquid conpound which eam _
tge) atomzed Dby cietonacIon oOf spraying into the air. Wen atomize:

it hydrolizes and the smoke sopon . beconmes a conposition of solid
and liquid _particles. Carbon dioxide is used wth FM to producs
pressure. Tie smoke, mxture is corrosive. The, color is light
yellow and In liquid form weighs 14 pounds per gallon. Reacts

vigorously wth the noisture in_the air to form a dense, wnite,
ersistenf snoke cloud, The formation of solid particles some-

imes clogs spray equipment. It has been replaced to a larse
extent by FS. ~Used in generators aboard ship and also in
aircraft” spray tanks.. her properties and effects are sizilar

to FS. Most effective at wnd speeds from 5 to 15 nph.

(5) ES_- Sul fur Trioxide Chicrosulfonic: A liquid mxture of
55% sul fur trioxide and #5% caiorosulfonic acid wei ghing 16
pounds  per allon. Was wused during World Vér [l whén smoke
screens W thout fire hazard were desired. FS smoke Is very
ineffective at low tenperatures V\héép nechani cal Ia/ _di sper.sed.,
|s stable in storage if dry. Shoul'd not beused wth nylon,
lastic and fibers. Qor is acrid. Physiological action;
iquid FS is highly corrosive to the skin. .The snoke causes a

prickling sensation on the sl;inE because of the mnute acid
particles it is conposed of. Xposure to heavy concentratioms

or prol onged exposure to ordizary concentrations may cause
severe irritation of eyes, SKIn" and respiratory tract. One of

the few snokes affected by humdity. L Mostly used in generators,
spray tanks and special nunitions.  Mst effective at wind
speeds from 5 to 15 nph.

3-7
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(7) SGF - Soke Generator Fog: Gl snokes are produced by
mechanical generators that yield mnute oil particles. A snoke
enerator uses a mixture of oil and water to produce the snoke.
he water 1s not a part of the final snoke;, It helps keep the oil
vaporizing coil clean by reducing carbon formation during opera-
tion and by purging the coil when stopping. the generator., Color
is white. °Final “snoke cloud is stable and “its |ife depends on
neteorol ogical conditions. Mst effective at wnd speeds of 5
to 12 nph. Wsed for producing snoke haze, blanket, curtain,

etc. QI wused is low VISCOSItfl petroleum oil referred to as SGF
No. 1 orSGF No. 2. S&F N has a higher_ viscosity and is
used when tenperature is 90°F or above, No. 2 is used at
tenperatures of 0° to 90°r, Average field concentrations of oil
snoke are-harm ess. |

F. I ncendiaries and Thickeners

(1) TH - Thernite and Thernate: Thermite i s an incendiary com-
posed or powerea iron oxideé and powered alumnum on ignitior
burns at a temperature of about 4000°F and rel eases a white-hot
nolten iron which ignites nmaterial it cones in contact wth.
TH3 Thermate wused for incendiary nunitions such as bonbs and
grenades, is a mxture of thermte, barium nitrate, and sulfur
In an oil binder. Thermate has Inproved incendiary characteris-

tics over thermite and because of the binder is nore easily
loaded into nunitions. It is also used as an igniter for "nag-

nesium type incendiary bonbs.

(2) PT-1 =« Gasoline + Mgnesium + IM: PT-1 is a mxture baéed
On a paste conprisea of magnesium qust, Magnesium oxide,  an
carbon wth sufficient petroleum distillate and asphalt to form

a paste. Incendiary bonbs wth this mxture are ‘easily ignited
by nose and tail fuzes since they contain nany conbustible jn-
gredients, Incendiary effects are” about the sanme as wth oil

I ncendi ari es.

(3) Gl Incendiaries and Thickeners: Q1| incendi zflrie a{e ba?ed
on gasoline and nay Dbe eicher all gasoline, Of blends of ~ gasol'ine

with fuel oil of any type such as No. 1 fuel oil, No. 2 fuel oil,
diesel oil, lubricating oil, kerosene, and sedi marE free crank-
case drainlngs. Mostly used in thickened form Flame throwers
use unthickened fuel in jungle warfare where naxinum range s
not required; Increasing “the amount of oil increases the range
and reduces the anmount of fuel burned in flight to the target,
Thickened fuel also gives clinging qualities. It is wused in

i ncendi ary bonbs and fl ane throwers.

(4) M_Thickener (Napalm): This thickener 1s a mixed al umi num
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soap in which about 508 of the organic acids are derived from

coconut oil, 25% from naphthenic acids, and 25% from oleic acid.
As issued It 1s in the form of .snB|I gcranul ar .particl 85 ’e/]ight

tan to brown in color. unaesi rabnil e haracteristjc 'S
that 1t abcorbs moisture rapidly from the air. 'Stul\;lexega#igg
the thickener to change so that it may be unusable. a
gasoline at 18 to 29°F it swel Iﬁ1 until the mxtfure bec%ne
nore or |less homogeneous gel. e percentage 0 Sltw dt l dC efner
used in thickened fuel ranges from 4.2% to 12%. andard tor
flanmet hrower fuels.

(5) M2 Thickener: An intimte mixturs Of 95% M thickener and

5%devoliatilized silica aerogel or other approved anti-agglo-
merant. M2 thickener IS an improvement -over M for use in fire

bonbs. because of free flowng and faster setting characteristics.
Standard for fire bonb fuels.

(6), M. Taickener: A conposition of alumnum diacid soap of

isooctoic acids containing 3%silica aerogel or other approved
aﬁti-aggl oner ant s. For fgrg”%onb and 11 ane thrower fodl's.

(7) _Cher _ Thickeners: There are several —other thickeners using
rubbér and ouner ingredients that are effective but are nuch
nmore difficult to use than ML orM2, IMincendiary oil, type

1, is an exanple of the wuse. of isobutyl methacrylate olyner E.
Three ot her IT‘I) incendiary Oil mnixtures ere obt al XG(} by F\)/ayyl ng

the Ingredients.

(8)Ignition: Mst oil incendiaries are equipped wth white

phospnorus Igniters to Insure iguition  hecause. .the . burstin
charge may not cause ignition. g§nce. Wp gnition 1s Pfe\%nt&
by Wwater,” a sodium ignifer 1s used in incendiaries dropped

over water.
G. Mdi fying Factors

(1) Tne factors which modﬁ_f the behavior and effectiveness

of “ QN agents are the nethods of dissenination, qet eorol.0 'F&
conditions, and the terrain in the target area. N tactita
enpl oynent, weather influences chenmical agents in vapgr L or )
smoke  form nore than it does those In liquid form &M Cbaor:b
my be dissemnated by bursting amrPn”ion, Spy ay t?nks Ss
rockets, mssiles, drones, mnes, artilfery’ and “naval " Shells,

Y
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(2) Tenperatures: Hgh tenperatures increase the rate at which,
the Tiquid agents evaporate, while low tenperatures decrease this
factor.  Surface tenperature of the target area affects the per-
sistency of the |liquid contamnation and the vapor concentration
imnediately above t he agent.

(3f) Tenperature Qadient: Vertical variations in tenperature
affect arr stability which under unstable conditions nay cause
gas or snoke clouds to disperse quickly. MNunerical tenperature
radient values are obtained by subtracting the air tenperature
foot above the around from the air tenperature o feet above
the ground. For calculation of ammunition requirements, tem
;I)\Ierature gradient forecasts are desirable in terns of Inversion -
eutral or Lapse.

(4) _Lapse (lhstable) Condition:  A-decrease in air temperature
with —an increase In neiznt. Such conditions normaIIYJ exist on
a clear or partially clear day. Characterized by turbulence
fromtheraal air currents.

(5) Neutral Condition: A condition between Lapse (Unstable) — and
Inversion (Stable). sSuch a condition exists when be Iallr is
about the same tenperature between 1 and 6 feet, WSUally OCCUTS

on heavily overcast days or nights about 1 or 2 hours before
sunset or after sunrise.

(6) i itionr A0 increase in air tenperature
with —an increase in nelgnts. h a condition usually exists on
a clear or partially clear night and on early nornings until
about 1 hour after  sunrise. Characterized by "a mnimim of con-

vection currents and maximumstability.

(7) Effects of Wnd: High wi ”dﬁ' inerease the rate of evaporat!On
of IXquid agents, and quickly dISS pate gas and snoke clouds.
Large area toxic chem cal att&r%lf? can best be nade ,if the wnd
sfpeed_ s not over 12nph. area attac SyySan be B tsz,t
effective in wnd speeds of 6 TT@ or I.g’ss5 ha can altect
smke in nany different ways. €€ FM 3-5for other snmoke con-
ditlons.

(8) Effects of Humidity and Precipitation: Hgh hunmidity,
coupled W tn high Temperature, I ncreases the effectiveness of
blll_éﬁ&ber @8S %dm mﬁ ﬂuﬂgzrease the effectiveness of nerve gas.
y raings away liqu agent contam nati nay
necessarily hydrolyze ar didtroy the agent. P M FS sibRes
are affected by humdity. Y -

Taew T -
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Qouds indirectly affect toxic

(9)

chemicals since they atfect the vertical temperature gradient.

If the sky is covered wth clouds, radiation is reduced from
the sun to the earth's surface during Hﬂ% g%umangf f{ﬁlms tzhgduc_

earth's surface to the sky at
tion depends on the extent of
thickness of the clouds.

(10) [Effect of Terrain: The contour of the surface of the
grouna, togetaer witn the absence or presence of trees and
veget ati on have important effects on toxic chemicals.

(11) FEfect of Soi1: The texture of the soil affects chemical
shel | penetratzon, cratering, and the extent of liquid contami-
nation. Soft soil tends t0O bury point detonating ammunition
before bursting, and also affects certain type bomblets and

being porous soaks the agent wup quickly.

(12) Surprise Effect: The ability of a weapon to deliver a

surprise concentration of toxic chemicals on a target within 30
seconds is an inportant factor in the selection of weapons Zfor
delivery of toxic chemcals or biologicals to certain types of
targets.

B. Tine of nset and Duration of Incapacitation
(1) The time after an attack before incapaciakiep Willl ogessr
w‘JH 113

vary from 2 mnutes to 24 hours, Loe exact Ulme w
depend on the type of agent route of entry iafoobioolyy,

night.

the cloud coverage and height and

amount

of agent, etc.' =gl ves approxi nation of the time delzy
whi ch nmay be expected.
Table I - Time cf QOnset and Dursticn
o Inczoecitazion
1
fewmt and Hou-e Tire to Cnset cf Duratfon of Average Fercent |
of Zntry Inte ( A) Incapacitation| Incapacita- |Casualties Becoming -
B cdy Range - Mean ti on Fatalities (B) |
GB. = Inhelaticn | 20-30 Min. |15 Min. | 1-5 Days 25
HD - Eye Effects | 3-12 Hrs. 6 Hs. | 2~7 Days 3 3
ND « Skin _
Absorption | 3-24 Hrs. 12 Ers. | 2-6 \eeks 3
VX - Inhalation | 4-30 Min, 15 Mn. | I-5 Days 25
vx -Skin
Absorption | 15-240 Min.| 60 Min.| 1-5 Deys 25
(A) Depends on Desage Recei ved. (B) Depends cn Medical Treatmemt.
.

......
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|, General MNethod f‘.or Estimating Perfornance of CW Minitions
(Standard Criteria on which Casualty Estimates are Based)

NAVORD REPCRT 6954 (FIRST REVIS e

1. Toxicity values for Incapacitating or Lethal _dosa?g. (TablelI)

2. Breathlng rate of 15 |iters per mn. (troops in m
activities).  Meteorological conditions for these esti-
mates are:
. Wnd speed: gm;oh. ,
Tenperature ©00°F and Tenperature giradl ent: neutral
.Casualty Level: 30% when practicable.
Level s "of protection used for these estimates,
. Personnel w thout mask or other toxic protection.

Personnel wth mask available.

Personnel w thout overhead cover (trench or fox holes).
. Personnel with overhead cover (rain protection).
10. Terrain: Flat wth scattered vegetation.
11. Personnel |s assumed to function In target area, and
randomy distributed in inpact area.

3
4
5
6
7
8
9

Table 11- Agent Toxicity
Agent and Route of *IC-50 Qr ID50 **#1C+50 Or LD50
ntry Into Body | ncapacitating Dosage Lethal Dosage
GB ~ Inhalation or 35 MG-}in/M3 70 MG-Min/M3
Eye Effects
HD - Vapor Eye | 200 MG-Min/13 1500 MG-Min/M3
Effects
ED ~ Vapor Skin 2000 MG-Min/M3 ' 10, 000 MG-Min/M3
Absor pti on
VX - Aerosol - 30 MG-#in/M3 35 MG-Min/M3
| nhal at i on
VX - Aerosol « Skin 160 MG-Min/M3*** 200 MG-Min/M3***
Absor pti on
- Liquid - Skin | 2.4 Ms (Bare Skin) 24 | 3.0 mG (Bare $kin)
v Abgorption I\/Gwith(Z Layers)of 30 Mcwth 2 Layers
Combat d ot hes of Conbat O othes

*Do%%eerx%%%ierded to incapacitate within 24 hours, 50% of person-

**Dosage required to kill within 24 hours, 50% of personnel exposed
and not subsequently treated. .

***\al ues assumed normal ~conbat clothing, which leaves a snall
fraction of total skin area uncovered.

2
3-1 A (Tl {0
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J. _Estimtion of FExpenditure Bates for Standard Conditions

Table 11l - Standard Agent Expenditure Bates (1)
(Pounds__of Agent Per Hectare to Achieve 30%_ Casualties)

Men in Qoen Mn wth Overhead Cover
No Masks Masks No Masks | Masks
Agent Available | Available | Available | Available
GB 3.0 # 6 # (2) 3.0 # 36 # (2)
G B Spray 6.0 # - 6.0 # -
V X - Aerosol 3.0 # 12.0 ﬁ 6.0 # 24.0 &
VX - L| ud (4 4,5 # 4.5 - |
ED ) 4 200 # | 1400 & 20.0 # 140.0 #

Values are based on standard neteorological and other
conditions shown above in TableILr and r.

2) Casualty Level 5 to 15% for this situation 20 hi gher
level Can be assured.

(

(

(3) iledian val ues for various type nunitions.
(4) Values apply to Airburst or Spray Minitions.

K. Eﬁnml_r&ethod_mr_EsiLuaang_Mimm_Expﬁnduum_m

(1) It is wusually desirable to express expendi ture termrs of
number of mnitions per unit &€& rather than as e gh
agent per wunit area.

(2) Mnition expenditure rate can be estimted by making use of
the follow ng:

agent expenditure rate
wt. Of agent per nunition

Muni tion expenditure rate

(3) Standard agent expenditure rates can be obtajned from Table
ITI, The weight of the agent in a mnition can be estimated

by wusing the rule of thunb in Table IV.

3-13
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NAVORD RepcrT 6954 (FIRST REVISION)

Chem cal Munition.

Table IV
Agent  Payl oad
Type of Minition (Fraction O Total Munition W.)
Artillery O7
Mrtars and Small Rockets LY
Mssiles and Large Rockets 22
%ﬁ)ray Tanks .15
uster Bomblets .25
Massi ve Bonbs .30
Note: The above table should not be used when less than 210
rounds are to be fired.

M Rile of thunb for estinating performance of (B VX Aeroso
ana HD againss_tr00PS  without nasks available.

(1) The percentage Of casualties in the target area is equal to
the percentage of the co_vFrage of the_‘arget wth fan Ic;:50 or
reater. For exanple, 1f & sauare miletarget o umF_orm popu-
ation density is attached with GB so that 0.6 square mle of

the total target area is covered with a_dosage equal to o
greater than g| c%50 ?35 MG-Min/M3) of B taﬁen gpproxi natelry 60
t he

percent of otal target population not equipped wth mnasks
wll  becone casualties.

(2) Following is an exanple of the use of the standard agent

expenditure rate in Table [Il and rule of IfthutnF[]) in Table g %
Mrtar shell weight 'is about 50 pounds. I's  vere" corfverte
to a GB round, at would be its expenditure rate to achieve 30%

casualties among unprotected troops under standard neteorol ogical
condi tions?

(3) The standard agent expenditure rate is in Table [Il for this
round is 3 pounds per hectare, The agent weight In %Ch (rjoun(il
is estimated from Table IV to be 50X 1557.5 pounds. Accordingly,
the expenditure rate of the B round would be 73 5 0.4 pouna

per hectare to produce 30% casualties under standard meteoro 10~
gical conditvzonms.

3-14 T
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e v
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N, Mthod of =stimating Area (overage.

At times it is desirable tO0 express performance of toxie

CwW munitions in termof the area covered per nu |t| on
than as expenditure rate. e “area coverage o r%tat-'%ris

the reci procal of the expenditure rate, or:

1
Area coverage per munitions =— —dlture Hate

For example, above It was estinated that the expenditure
rate of a 50 pound (B f|||$:1 mortar shell Puld be 0.4 rounds
per hectare. Therefore, e area coverage of this round would

be U’];¢= 2.5 hectares for 30% casualties under standard

met eor ol ogi cal  conditions.
0. Ceneral Method faor WAr Ganminz Toxic Chemical Minitions

The basi c formula used for war gam ng HE has been adapted
for CW The simplified foraula IS:

(1) _ (ca) )
F = Ta

Wrere: F = Fraction of  casualties
N = I\b. of mnitions functioned on target

= Casual t Area (Hectare
fCa Correct|on ?lact or a proa&ct of two Of mome

correction factors)
Ta= Target Area in Hectares

To convert fraction of casualties (f) to percentage casualtie:
multiply by 100.

P. Standard Casualty Areas

The follow ng simplified net hod of cal cul ating the standard
casualty areas (C% s

= 30% Casualty Area per round x 0.3

The 30 casualty area Ei n hectares) of a round is obtained
by dividing the agent weight of the round by the standard expen-

diture rates for 30% casualties from Table IlIl and par I. For
exanple, the standard casualty area (Ca) for the @B filled 1535
How tzer round would be:

_ 6.5 |bs
3.0 1bs/hectare

X 0.3 = 0.65 hectares
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AR Q. Meteorological Correction Factors For Expenditure Rates and Area Z

o Coverage - Table V 8

B

GB¥* VX Aerosol#*» HD ﬁ

Expen- Area Expen- Area Expen- Area S

Meteorological diture |Coverage diture |Coverage diture | Coverage &

Conditions Rate |Hectares Rate |Hectares Rate |Hectares o

(1) Temperature Ny

Gradient =

Inversion 0.4 2.5 0.4 2.5 0.7 1.4 -

) 1.0 1.0 1.0 1.0
Yapieal 3.0 0.25 b0 | 0.25 1.9 0.6 K
H
(2) Wind Speed (MPH) ~

y 44 0.5 2.0 10 | 2.0 0.7 1.5 §

) P 4 to6 1.0 1.0 2.0 1.0 1.0 1.0 H
& i .7 to 1o 2.0 0.5 5.0 0.5 1.3 0.8 -
o ! 11t0l. 6 5.0 0.2 0.2 1. 8 0.6 2
; 17 to32 10.0 0.1 10.0 0.1 2. 0.2 %
(“ ! ° -
by T (3) Tezpei‘gtﬁse (°F) 1.3 0.8 - - — — X
e I 40 t080 1.0 1.0 - - - - &
&= ' >80 0.8 1.3 - —— - e [
30 to 50 -— - - - 5.0 0.2 —

50 to 70 - -- -- .- 1.0 1.0 E

> 70 - - - - - -- 0.5 2.0

* No correction factors given for VX Liquld due to lack of information,
## No meteorological correction factors are required when target personnel have masks.

##% Temperature is assumed to have no effect on expenditure rate or area coverage
of VX Aerosol.
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OIAPHRAM
\ AGENT .

L -
\ IGNITION DISK )
FUZE CARTRIDGE . CONTAINER CLOSURE—

NOVENCLATURE : Bomblet, BW Agent, 1/2#, E 61R4
TYPE: Explosive - Non self Dispersing = Base FKection

PURPOSE:  For dissemnation of BW agent in aerosol form by
exprosive  means.

STATUS. Eng. Test conplete. Non Sd

DESCRI PTION.  The bomblet body consists of four basic parts:
the casing, the adapter, the rupture diaphra?m and the
closure cup. The two piece casing is nmade from 0.0478 ineh
cold drawn steel. |t is shaped like the frustum ofha cone

wth an additional short eylindrical section at each end,
The fuze is mechanical, air armng, point detonating impact

type.

P The fuze is arned during free fall after the bomblets
are released from the cluster, as ram air is forced into the
fuze nose causing inpeller Dblades to rotate at high speed.
These actions bring the primer in line wth the firing pin
and cartridge. The firing pin is driven into the priner to
initiate the explosive train. The agent is carried in a

flexible plastic conical  container. _ o
The E 61R4 is considered to have better dissemnation

than the M114 as It uses a slow burning powder, and yields

higher eroportions of viable agent in the clouds than were
obtained wth the high explosive used in the Mi14, Overail

bomb functioni ng reliability was 92%.,
AREA COVERAGE: See E 133R3 cluster

-1
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BOMBLET, BW AGENT., 1/2#, E 61R4 (CHARACTERISTICS)

cvMic DRWG C14-5-l465
NCBE HEX: 1YSAcross flats TAIL Eii OD.: 1%

0.D.: 1Ys5(large end). 1.D.: oi750(small end)
LENGTH: 7.328 WEI GHT:  1.4# Loaded
FILLER VOLUME: 35 Ml FILLER AGENT: Various BW
BODY MATERI AL: Steel FUZES REQ'D: One (Nose)

FUSE: E 34R4 Air-arminz PD [PRIMER: 26

FUZE ARM NG SPEED: 4100 RPM's |GNITION CARTRIDGE: E36 (2.29
gr of Mg powder)
AGENT CONTAINER  Ell

SED WTH E 133R3 Cl uster BURSTER: EI 5 .
E133R3 CLUSTER CAPACITY: 544 Bomblets EG1R4
AGENT CONTAINER: E 11 BURSTER: See Ign  Cartridge

HANDLI NG SAFETY: See E 133R3 Cl uster

REFERENCES @ Ft. Detrick Tech. Study 9dated June 1958
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NOMENCLATURE: Bomblet, BW Spherical, 1.0# E 134

TYPE: Air to Surface = Self Dispersing - Explosive
PURPOSE: Dissemnation of liquid BW aerosol agents fr omSergean-

" rhead.

| T.C. Schedul ed FY-62

STATUS . Dev. to be conplete Fy-61. [.L. oSchedule

. DESCRIPTION: The E 134 consists of four major conponents: tre
’ mol ded plestic bomblet cas) ng in two hi faves With.six ex-

- ternal pibs 60° apaﬁt at the equatorial saturn ring ard two
v

: spoilers at 4s5°, the explosive cq%rsgehaamgsthe fuze. The
- agent is contained wthin the. cas -
: Wen drepped from hieh altitudes ieiaperse;_s dux:;x?g

* fall pecazuse of rctation induced hy driving rips On toe

L sphere  surface, and impactst hroughout the Target area oygr

a cricular pattern. Each sphere functions on inpact. P&:=-
7 terns as a whol e are aimable and do not require an accurate
prediction Tr?'f V\gnd di rﬁctmn_ to plgllce tfhebaerosol Ion (;.:h%
target. is type sphere is able o eing. released from
— Supersonic  missile  warheads. “Phi's “bomb 15 bei ng developed
i for use wth the Sergeant Wrhead.

DISPERSION-CGVERAGE: Tests indicate that the bonb wll give
.- pattern dianeters about 90 percent of the release height-

Agent coverage is the same as Inpact pattern and, is _depend-
ent upon the agent, neteorological ™ conditions, and release

. aIUPude. Areasfrom 15 to 60 square nmiles may be coversd
when used wth the Sergeant \Mrhead.

&-3
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BOMBLET, Bw SPHERICAL, 1.0#, £ 134 (CHARACTERISTICS)

CMIC DRWG C 14-5-2624

BASIC DA 394 MAX DIA: 395(Approx)

FILLED WE| GHT: 0.76# AGENT- BW Liquid .

ACGENT CAPACITY: 212 M Appr ox

FUZE:  TL029E2 ARM NGSPEED: 1100 to 1700 RPM's Approx
GLIDE ANGLE: 25° From \Vertical (Approx)

CAN BE USED WITH: For the Sergeant Wrhead, which carries

about
720 bonblets. Could be wused wth the 3xic-1 D spenser,
HANDLING SAFETY. <See XMC-1 dispenser
MECHANICAL . It is anticipated that the 95% functioning
inmli seristics ¢ <plosive
Cust TR SUaCed, Lt Lt it ePRE g s tor erlos

opmeny e
plosive sphere. e explosive sphere i gespgnéatKAFtl?Xa

. af hinan lmpact strength plastic. This
XSLV ég ughadV%%tt%rgeoﬁgg articularly in  nissile” applications,
where severe loading my occur during launch and warhead sepa-
ration.

REFERENCES: Ft. Detrick Tech Study 9 dated June 1558

H STORY: This pomblet is a scaled down nodel of the E 133 which
was 475 basic di anet er.
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NOVENCLATURE: Bomblet, Spherical, 2.4# (GB-VX) E 130R2

TYPE: Explosive - Self Dspersing = Ar to Surface
PURPOSE:  Provide toxic chemcal offensive capability

STATUS :  Estimated conpletion date 1Q Fy-61

DESCRI PTI ON: Thi s bomblet has an aluminum outer shell with &

aerodynamc ribs on the outer surface. A spherically shaper

_burster charge located concentrically wth the outer surface
is used for ‘dissemnating the agent.” The fuze is an allways
impact type which arns uponbeing rotated at 1800 RPM's,

The bomblet is constructed of two halves to facilitate as-

senbly of the fuze and burster charge. A steel ring clanps
the ‘two halves together. The Inner ‘shell 1is of steel.

AREA COVERAGE: Dependent upon delivery sSystem meteorological

conditions, release altitude, etc.
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BOMBLET ,—SPHERICAL 2, 4# (GB—VX)—E—130R2 ( CHARACTERI STI C39)

. Bor WX
BASIC DIA: 475 AGENT: or
. AL
OVERALL WE| GHT: 2.4# AGENT \EI GHT: 1.30# s
EXPLOSIVE WEIGHT: 0.15# AGENT TO EXP. RATES: 5

GLIDE ANGE: 23°with vertical (Approx)

I
TERMINALSLANTVELQOITY: 1 7 5  YO%5edO?

FUZE: xmM912 centrifugal armng - all ways = impact
FUZE ARM NG SPEED: 1800 RPM
TERMINAL RPM 3700

cic DRWG  14-5-2768

" and
USED wITH: Littlejohn Warhead E20, Sergeant Warhead E21,
—  tnproved Honest John Warhead E19R2.

REMARKS: Concept studies arev\,ﬁlli% Ibg' N9 F:gr;(d%cted w0 A9k 4T
gﬁ{,legffaénShe%ngﬁ?g‘blet AL Sar R U L agent.

REFERENCES:  CML~-6232-20-050 dated 6 Nov 1959
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V)

NOMENCLATURE: Bomblet, BW Flettner Rotor

TYPE: Self dispersing Liquid Generator, or Dry Fill Disseminator
PURPOSE: Dissemnation of BW agents (liquid or dry)
STATUS : The Flettner bomblet is in the research phase. Speci-

ic version for liquid agent fill could now be developed if
a requirement were established.

DESCRI PTI ON: The Fettner bomblet confj urat(ijon consists of a

rectangular body with end plates, TWo edges of the body

are rounded to provide rotational drive forces. Rotation
in flight produces lift, making the bomblet self-dispersing.
Body di mensions are adjusted to fit the delivery system

| engths froms" to T7-1/2 inches have been tested.

A T inch nodel for |I%Jld agents can be fitted into the
XMC-1 di spenser for the B47 or B52 Aircraft. The digpenser
holds 176 pomblets per carton, 1 carton per cell or 4,228
bomblets per di spenser. Approximately 26ml of |iquid agent
would be generated by a fluid nozzle powered by nitrogen
carried under high pressure.

A 5 inch nodel for dry agents has been proposed for use
wWith mssile warneads., Qirrent research work 1is devoted to

refining this concept. Dissemnation of dry agent by gas-

-operated nozzles and by expl osive separation of two te%e—

scopi n? sections of the bomblet is being studied. Fol

end plates and other neans to 4improve packaging efficiency
in small dianmeter eylindrical war heads is al so bei ng studlied,
Can be wused wth arrcraft or warheads.
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BOMBLET, BW FLETTNER ROTOR

| PACT PATTERN: Recent  devel opnent tests indicate that with
surtable choice of end plat(ﬁJ an% hon r‘onﬂguragc%? annular
patterns can be produced. ter 113—"‘9%91' u
the release height can be obtained.  T'he center of “the.
pattern can be filled in by use O delay-opening subpackages
or by use of nore than one bomblet configuration In the

payl oad.
IYPI CAL  CHARACTERI STI CS A
7"  Hett 5" Hettner for
for )(I\,{:n fr \Mrheads .
APPROX. DIMENSIONS: 6.9"x 3. 2£X 1.15" . 5Vl é/Z..’-FS" x 0. 88"
APPROX. AGENT CAPAC TY: . ‘275¢ | 60 cu/cm -
\_—/—"~ - -
APPROX. WEIGHT: 2.1#  /§jrt 1.0#
i Ay
, .. .= 7 »'..-", R
fptt” J i
o S

.
. ra ’ o ;
"’_:""/ - )
T o- T Ll
s - + ., . -

'y [d “_I‘ . . = -
WA .

S . . .

- l = | .
a.l !

REFERENCES: Ft. Detrick Tech Study 9 dated June 1958.
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E 120R1 Showm

NOMENCLATURE: Bomblet, BW, 3.0#, Spherical, E120R1-E 120R2
TYPE: Self Dispersing - Liquid - Cenerator = Ar to Surface

PURPOSE: Dissemnation BW __Agents from aircraft

e it g et

STATUS: Dev. tests conplete. Eng. tests held in abeyance.

DESCRI PTION:  This bonblet is conposed of three najor components:
The ribted plastic outer casing, cushioning nmaterial in the
outer casing, and the Inner generator spnere which is metal
and contains the generator ccrﬁonen’cs, the fuze, propellant,
agent container, and nozzle. Ihe outer ‘spherical’ “caSing is
provided with nine plastic external ribs which cause the
bomblet to rotate in flight, thus, inparting a 1ift which
causes the bomblet to glide from, the vertical. 'Fr:i-s 112t
and glide causes the bonblet to disperse over a [large aTea
after_ rel ease. _ _ _

The generator is designed so the heavier fuze components
are opposite the nozzle in orger that the bomblet On lmpact
WIl roll and orient the nozzle in an upright pesition. On
inpact the outer plastic casing falls away and also fires
the fuze which causes gases to .plr ssurize the spaﬁ sur -
rounding the agent container, building up approx™ 1100 ¥sI
in about 4 seconds to rupture 'ﬁ1 digphragm, in .the agent cop-
tainer to release the agent. Ihe above™ description “I's of
the E120R1. The E 120R2 is simlar except for 6rib cuter

casing and air armng fuze.

"LIMITATIONS: Bomblets impacting on soft ground may be trap-g&
In therr self nade holes to such an-extent t%tlstla%esphem

cannot roll free and generate the aerosol. . S not
occur on firm terrain.  Frangible shell Tlimts strength and

cushioning layer reduces space in sphere.

59
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BoMBLET, BW 3.0#SPHERI CAL, E 120R1 - E 120R2

AREA COVERAGE: \Wen used with mc-lDedispenser the agent coverage
=TS tNe same as impact pattern: pendent upon agent, nete-
orological conditions, and release altitude, areas up to 20

square mles (circular) or up to 50 square mles (elongated
by sequential release) may be covered. See xMc-1.

CHARACTERI STI CS:

BASI C DI A: &%5 FILLED WEI GHT: 3.0#Appr ox
AGENT CAPACITY: 9o nm AGENT:  BW Liquid

- TERMINAL VELOCI TY: 190 to 200 ft/sec at sea |evel

BODY MATERIAL: outer--plastic, inner--netal

FUZE: E 4781 pin armng, all ways inpact functioning for E 120R1,
and M 212 air armng fuze for the E 120R2,

OPERATING TINE: Approx 16seconds
USED WTH. XMC-1 dispenser

cMic DRWG Di14-5-2426

HANDLI NG SAFETY: See XMC-1 dispenser

REFEREN : Ft. Detrick Tech Stud dated June 1958
25 BWL Tech. Report 24 d¥d9June 1959 .
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INNER SMELL (STEEL) TLLING
OUTER SHELL (PLASTIC) BURSTER CHARGE
ruze €
[} -
*0°® nine AUX. BOOSTER
SURSTER CASING
AUX, SOOSTER

ADAPTER

NOVENCLATURE : Bomblet, Spherical, 3.4#(GB)i134

TYPE: Explosive - self dispersing « Ar to Surfahe
PURPOSE: Provide toxic chemcal offensive capability

STATUS :  Std USA

DESCRIPTION:. This bomblet is a self di spersina. soherieal’
shaped B filled nunition. b spersion Is accomplishe% %y
aerodynamic f orces generated by. nj ne yanes on(}he ou‘fside
surface of the bomblet. A cyfindrically ~shaped = burster
charge is located on and concentric wth the spin axis
of the vomblet. A each end of the burster charge is a
tetryl booster chargeand an all-ways centrifugal fuze.

The outer casing of the bomblet js plastic and tho? inner
shell is steel. The fuzes function on impact and detonate

the burster. The internal pressures produced rupture the
bonblet casing and dissemnate the agent. A filling woid
|§1&rra| ntained to permt thermal expansi on due t0 temperature
changes.,

AREA COVEEGE: Dependent upon delivery System meteorolegieal
conditrons and release altitude.
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BOMBLET, SPHERICAL, 3.4# (GB) M134 ( CHARACTER! STI CS)

BASI C DI A: 4%s AGENT: GB F.E. : 32.4%

OVERALL WEIGHT: 3, 4 AGENT-WEIGHT: 1.1#

BURSTER CHARGE: 0.187% GLI DE ANGLE: 15° to 20° from
vertical

TERMINAL SLANT VELOCI TY: 250 ft/sec

FUZE: M 911 Centrifugal arming - all ways - impact (2 used)
FuZE ARM NG SPEED: 800 RPM s

BURSTER: M33 AUx. BOOSTER: M 135

VOID REQD: 8%

cMic DRWG € 14-5-2573 and C 14-5-2572

USED WTH ™ 79 (E 19R1) 762 mm Warhead

DEVELCPI\/E%! H STORY: | n gevelopment thjs item was designated

NOTE :  This bonb is al so veing tested with VX

REFERENCES: Mil I-10758

4-12




NOMENCLATURE: Bomblet, BW Agent, 4#, M 114

TYPE: Non-Self Dispersing - Qustered = GCentral Burst

PURPOSE: For dissemnation of a |liquid pathogenic agent,

STATUS. Std  USAF

DESCRI PT|ON:  The bomblet consists of two concentric seal ed

steel cylinders, the internal cylinder containing the

expl osi ve char ges, and the peri pher_ al _ cyli nder_ containing
the agent, the™ necessary fuzing, filling, sealing, and aerc-
ballistic stabilizing accoutrements. The bomblet functions
very quickly upon inpact. The fuze, air-arnmed during de-
scent, is so fast acting that the bomblet only penetrates
about two Inches of its length bef ore funct| oning. Eaeh

bomblet generates a discrete cl ou]d aeqe aerosol, usumally
round and close to the ground. arget ects are 'produced

in areas swept Dby these clouds as they nove downwi nd.
FUNCTIONING: On ejection, armng occurs when the air pressure

ana Vel oci ty overcone Spl’l ng [pressure to engage the vanes

pinion gears and rack containi nrq the primer. Rotary nmotion
of the vanes is translated into [ateral m)tl on of the rax:k,
bringing the previously out-of-line  prine |nt% l'ine
the booster and the firing P onipact, the vare 15 Set
back still further to aIIow ointed axle of the wane to
strike the opriner. In order, the boosterinitiates the bur-
ster, which ruptures the tw steel cylinders and releases

the agent.

AREA COVERAGE: Dependent upon height of rel ease el qht of
openi ng. meteorol ogical  conditions etc. See M 33bond
uster.

S ,,--,_.,- §-13
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NAVORD REPCRT 6954 (FIRST REVI SION) SO

BOMBLET, BW AGENT, 4#, w114 (CHARACTERI STI C5)

Boby DIA: 1-5/8" DRAG c 14-5-753

WEI GHT FILLED: 4.2# approx LENGTH:  21-5/16"

FILLER VOLUVE: 320 mi BODY MATERIAL: Steel 0,028"

AGENT. __BW Liquid BURSTER: M29 (106 Gams-16 Pellets)
FUZE: M 174-PD-air armng FUZES REQ'D: One - Nose

FUZE ARMING SPEED: 200 ft/sec
USED WTH 4 33 Cluster (Custer contains 108 bonblets)

DEVELOPMENH STORY.: During developnent this bomblet was desig-
nat ed £ JOR2.

HANDLI NG - SAFETY: See M 33C uster

REMARKS : Under tests overall functioning of the Pl 114 bomblet
Was 89percent.

[N

REFERENCES :  Fi. Detiriel Sec. Report 236and Ft. Detrick Tech
Study” 9 dated June 1958,
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SAFETY PLUNGER

TAIL PLUNGER

(O o e et NN T
137/
a

NOSE 800Y HOLDER \- FIN

NOMENCLATURE: Bomb, Incendiary, (TH3) U4, M 126
TYPE: Bomblet = Air to Surface = Fin Stabilized

PURPOSE: Provide incendiary offensive capability
STATUS. Std USAF

DESCRIPTION.  This bonb is an air to surface munition, hexagonal
Ln rross section wth a hollow, nagnesium body which contaims
the main incendiary charge. INeé nose end I's closed with
solid iron so that It fallsnose dowwmard and penetrates a
target  without crunpling. Three vent holes in' the body per-
mt  conbustion products from the fiIIingi vent wthout burst-
ing the body. The major conponents of the bonb are body,
filler,, safetg pIunger,_tln assenbly, tall plunger, 1ron
nose, hol der = an fll’ln% assenbl'i es. _

The tall fin assenbly has retractible fins in a hollow
steel fin body. The fins extend through [ongitudinal - slots
in the fin body and can be retracted by pressi nﬁ a spring-
|oaded tail plunger at the rear of the bonb. The M 126
Bonb is used in the M 36 cluster. Lﬁon release from the
cluster, the tail fins are extended Dby springs and the
safety plunger 4s forced outward armng the bonb. The
bonb explodes wupon inpact, as jnertia causes  the .fmng, pin

"'to strike the priner. The oprimer TIgnites the first Tire
mix, which ignites the filling, which ignites the magnesium
body and releases the filling.

AREA COVERAGE: See M 36 Bonb Quster.

53-15
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NAVORD REPCRT 6954 ( FIRST REVISION)

BB, INCENDARY, (TH3) 4% M 126  (CHARACTERISTICY)

FI RED WT: . 3.5# FILLER-W: TH 3-10 oz F.E.: 18.4%
BURNING TINE: 5 to 8 min

MATERIAL :  Magnesium body, Iron Nose, Steel Tail

FINS: ¥ 15 (Retractable fins actuated by a spring |oaded safety
plunger.

FUZE: None «~ Functions as inertia fuze on inpact.

SAFETY PLUNGER:  Depressed by contact wth ajacent bonb in
cluster adapter.

USED WTH M 36 duster, M 30 cluster adapter
HANDLI NG SAFETY: See TM 3-400
NOTE : The M 126 bonb is' identical with the M SO0A3 except that

it uses the M 15 fin 4in place of a hollow sheet steel tail
section.

DEVELOPMENT HI STORY: In developnent this bonb was designated E89.

REFERENCES: TM 3- 400

4-16 '. - TR
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NOMENCLATURE: Bonb, Incendiary, (PT-1) 10#, M T4Al
TYPE: Bomblet, Air to Surface « Fin Stabilized
PURPOSE: To provide chemcal offensive capability
STATUS.  Std USAF

DESCRIPTION: This is an air to surface nunition, used wth tke
M 3o cluster. It is hexagonal in cross section, except the
tall, and measures 2-7/81nches acrossthe faces of* the hex-
agon. An extendable tall fin stabilizes the bonb in flight.
Tne conplete bonb consists of a sheet netal body, a dorme, a
WP igniting charge, filling, fuze and tail assenbly. The
nose end is closed by a steel cup which provides a "seat Zfor
the fuze, The tail ‘end is also closed by a metal cup.

The donme is |ocated behind the nosecup and separates
the fuze from the filling and forns a container for two
-small bags of magnesi umand Black Powder Mix, A WP igmiter
charge is contained in a plastic container behind the dome
and ahead of the filling. The booster end of the fuze Is
insude the done and adjacent to the black powder nix. ¥ben
released from the cluster, the spring l|oaded bar flies ofZf,
fr_ee|n?_ the fuze release pin, allowng the fuze to arm The
tail Tin extends to stabilize the bonb in flight. Upon im-

act, the fuze ignites the black powder in the done which

lows gases toward the bonb tail. This _breaks the cup wth

W and  ejects the filling and the_ WP. The W ignites upen

contact wth air and sets fire to the incendiary filling

which burns for 5 to 10 mnutes.

AREA COVERAGE: The burst radius of one bombt 1S approxinmate-

3fo 5 yards. See M 35 Bonb Quster.
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NAVORD REPQRT 6954 (FIRST REVI Sl ON) - ——

BOMB, | NCENDI ARY, (PT-1) 10# i 7441 (CHARACTERISTICS)

FILLED WT: 8.5# FILLERW: 2,75 (PT-1) F.E: 32.3%
| GNI TI ON CHARGE: 6 oz WP FUZE: M 197
FUZE LOCATI ON: Nose BODY MATER AL: St eel

FUZE TYPE  |npact « Direct Arming - Arming Pin - 1.5 to 3.0
seconds ngayed action. J

FINS REQ D |ntegral, Telescoping, Radi O g
o tal sl eeve PINg, Radial type tail fin attached

SAFETY: Rel ease bar
clustered,

BURNNG TIME: 5 t010 m nutes
USED WITH: M35C uster = 57 required

held 4in depressed position when bonb is

SAFETY HANDLING See TM 3-400

REMARKS: M 74a1 is ldentical to Mgl;_except M 7441 has an M 197
fuze instead of the M1424a1, and is used with the M 35cl us-
ter rather than the 31cluster.

REFERENCE: TM 3-400
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BOMB PARACHUTE
OPENING OQELAY

\
BURSTER WELL PRIMER
CONTAINING BURSTER . ———awa\teg
EEE k:g----o»

ARMING BARFIRING PIN

L d

800y : FILLING STEEL CABLE

- . _— .. If_A_RACHUTE .
NOVENCLATURE : soms, Gas (GB) 10F, M 125A1

TYPE: Bomblet - Ar to surface

PURPOSE: Provide toxic chemical offensive capability
STATUS :  Std  USAF

DESCRI PTI OM.. mis3s.A bomblet type, air to surfaceiugitions

Used with the M 34a1 cluster. The bonb consists of “a ®boay,

£1lling, parachute, @ parachute opening delay, a burster

and fuze. The body is a sheet netal cylinder with a burster
well and fuze at the front end and a parachute at the resar,

The parachute opens to 14 inches diameter and is operated
by a delay-tube fastened to the outside of the bolly. e
]g_el ay tube h|s_ :L/2”OI (|3|| aneterr] X 6—1/3 Ionq and contains a
iring nmechanism delay charge, an rge

Wen 76l cased from the uster, tﬁép. 3§Hﬁ9_%95mﬁ‘53
away from the parachute delay and the firing pin fires the
primer.. The primer ignites the delay charge which buns
3to 7 seconds, then Sets off the charge in the parachute
delay. The explosion breaks the steel cable, freeing the
tail” cap and renoves restraint fromthe fuze arming ring.
The parachute ooens and slows the descent of the bonb,
deceleration ¢auses the armng ring to fall from the #fuze,

armng the fuze. Won inpact” the "fuze ignites the bursfer” .

which  explodes t¢re body releasing the filling.
A&A COVERAGE: See M 34a1 Cluster.
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NAVORD REPORT 6954 (FIRST REVISIO o cmp——

B0iB, GAS (GB) 10# M 125A1  (CHARACTERISTICS)

ACTUAL VAEI GHT: 8.5# LENGTH: 12" F.E.: 30.6%
WEIGET FI LLER  2.6# GB BODY DI A 3-5/8"
EODY MAT'L: Sheet Steel FINS REQ'D: None

FUZE REQ'D: M 196 (Installed 1n bonb during  manufacture)
FUZE LOCATI ON: Nose

FUZE TYPE: Detonator « Safe impact nose fuze of the direc-armng
inertia armng t-ye.

A=V, REQ'D TO ARM None PARACHUTE-OPENING DELAY: MLAL

BURSTER REQ'D: M 31

ARMING DEVI CE: Amng ring type restrained by parachute armng
ael ay

IGNITING CHARGE REQ D: None

TANDLING SAFETY: See TM3-400. MNever attempt to disarman armed
Tuze IN tois bonb, or to defuse the bonb; a bonb wth an
armed fuze nmust be disposed of by bonb disposal personnel.

USED wITH: M 34Al Cluster
DEVELOPMENT HI STORY: In developzment was designated E S4R6

REFERENCES; TM 3-100, TM 3-250, TM 9-1980

4-20
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P NAVORD REPORT 6954 (FIRST REVISION)

NOMENCLATURE: Bomb, Cube, Toxic, 1007 (VX-GB) E 132

TYPE: Sel f Dispersing - Qube

PURPOSE : Dissemnation of Chemcal Agents from Arcraft
STATUS: Study conplete. Awmaiting USAF requirenent. Non Sl

DESCRIPTION: A conpact nunition designed w th maximum perfcr=-
ance and payl oad weight per total systens weig..t, havi ng
greatest Area Coverage consistent wth the potential of tke
agent  enployed. This infers wdely dispersed miltiple somres
poi nts, the use of chemical agents of increased toxicity, axnc
an efficient agent dissemnation through inproved fuzing -
burster system _

Can be dropped £rem Aireraft using Boelngor Hays dis-
pensers whick carry 72 bonbs. A B47can carry one dispemser
with anagent Payl oad or 5C.01b's or aBS52 can carry two dis-
pensers.  Sel dispersion 4s acconplished by driving ‘vanes
on the cube body to provide spin during flight. The co=z~
bined translational and rotational nmotions Induce a 1if:
force which causes the munition to glide from the vertizzi.
The fuze system may be set for Ar or Qound burst.

LIMTATIONS: As the optimumburst height may fall at any z21%i-
Tuaes Tess than 100 ft. avove the target, various fuze syste
were applicable to wvarious burst-height ranges below thet
figure, As GB may be used as well as VX it may require Gif-
Eerent dburst-hel ghts and a new fuze or a conpromse fuze mzay
e used.

AREA OQOVEEGE: Based on CWL work it has been estinated thaf an
agent contamnation density of 100 m%\/mQ will be effective
agai nst personnel when VX' is used. mathenatical nodel  for
aerosol deposition was enployed to determne the optimum are:
coverage at'the "100" level. These cal cul ations indicated
optimum area coverage for a single cube to be 113,000 mZ

en functioned 400 ft above the tar get. Meteorol ogi cal
-conditions of 6Q°F air tenperature, MPE Wi nd and a nemtral
tenperature gradient were assumed, The weapons systems
carabilities of the B 52 | oaded with 2 di spensers will cover
4.2 sq mles effectively.

A



NAVORD REPORT 6954 (FIRST REV ISION.W'" "*SS'} " ‘W

BOMB, TOXIC,_ 100# (VX-GB) E 132 (CHARACTERISTICS)

LENGTH . 14" W DTH: 14" HEI GHT: 13"

LOADED WEIGHT: 125# (Include fuze and burster)

AGENT-'WI:  70# vx or GB F_E.: 56%

AGENT BURSTER RATIO T7:1 ﬂ_li%pos:e}al/?‘ Wdth diagonal l'y

FUZE SYSTEM' Hectric fuze burster which may be air or ground
purst. PrOX|mty type fuze. See TRTOT7 Diamond Ord. Lab

28 Oct. 1958
ANTENNA TYPE: Di opol e Popout AIDE ANAE 12° from vertical
ROTATI ONAL VELOCI TY; 900 RPM Appr ox
HANDLING SAFETY: See TM 3-250, TM 3-400 -
DEVELOPMENT HI STORY: ¢MIC project 4-04-15-032-08

REFERENCE : CWL Tech Memo 30-52, TR707 Di anond Ord. Lab TM 3-200,
TM 3-400 ) '
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BURSTER TAL .‘.'N

j
oL
AN-MATa4
W SMOKE
EA. 890
L]
#

[LLRLEL]

SUSPENSION BANDS

NOITNCLATURE . Bonb, Smoke, PWP of WP, 100# AN-i1 4T7Al

i TvPS® iassive - Fixed Pin  Stabilized
] . . . . scresning
) PURPOSE: Preduce casualties, provide spotting and =
' ~ sioke,
i , 31 Dec 156D

STATUS ~ Std USA and USN 18490.in Navy stock as of

~ ; i WL

! aT=TTON: This bonb is £in stabilized and designed fc
DESC;{II‘ SUE =" The body is eyiindrical Wth a rounded nose arnc -

truncated conical tail section with a fixsd fin. T:-.e =2 oz

~ o filliz= chenical, buT—

<o coaponents are the poab bOdy fT -
: o » ' mb entizlliy &=
sTter, fuzs, and araing wire, HE 'bomb | S essen 17 &=2

> e” uS‘C‘B..—
: saze as the M 4743 except for filling, burster and s nTik,
{ si on_:I_Lh =S WQI ch arﬁ-:- Otf f%eavll er tc:honst:r\:cn‘:*'”c::'. o1 the i
- eboylssee steel w a metal hiunow27 -
. tending the full length of the boab. A Tﬁgagagn‘gﬁzgog
h 1 ! e
: the Nose of the bomd 1 eCEI Vel 07, 2528 -2 ound the body wiam

to the tail sec:.nr..
» A four van tII Peni s wel ded s
i SCec*frs”W_ﬂé cofle.,lcaaf |sa W or PWP Used for spottlag, seresn-

netate 2nous
¢ inz, and anti- %3ev~sonne1 ef fects, Bomb W || pene Z00UT
four inches reinforced concrete.

j AREA COVERAGE: On impact the filling of one bomb isscati=red
i over an area of about 20 to 30 yards in diameter.

223
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NAVCRD REPORT 6954 ( FI RST REVISION)

BOMB,_SHOKE, PWP_0r wp_100# AN M u47ak_ ( CHARACTERI STi Cs)

LOADED WEI GHT:  105# FWP, 1317 F.E : PW - 70.5%
FILLER-WT: Ti4# PWP, 100# WP F.E.: W - 76.35%
LENGTH  52.9/16".

BODY MAT'L: Steel DRWG  82-0-80

FUZE rzo'D: ANM 159 Preferred, ANM 12641 is alternate.

mvez: ANM rec¢t-araing, arming-vane tyr tonator-

FUZE TY2Z: 159 ddree A AR ueS act | p RAR: fRE2Rat

sale impact nose fuze. | (3G P
fuze. Instantaneous action.

REV. REQ'D TO ARM 400 to 500 for AwM 159, 325 for AN-M 12641
FINS REg:D: 4 vane, welded to tail section during manufacture.
SURSTERREQ'D: AN-M20 in Py? bomb, M 18 1aWP bomb, €€ remarks.

ARM NG wIR=: C5 type A IGNITTIG CHARGE: None
HANDLI NG AND SAFETY: T 3-400 SUSPENSION: 2 Lug 14"

REMARKS: IFB#14 states that M4 burster should be used for W
—wnen bonbing from high altitude; the M8 for W when used
inlowaltitude vombinz.

'

REFERENCES:  TM 3-400, TM 3-250, TM 9-1980 and Landi ng Force Bul|.
#F14. 0P 2216
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|
b——1Ln ——SUSPENSICN
f N
8 3/32"
Y

7

NOMENCLATUAZ: ~ Boub, Gas, 1157, (HD), M TCAl

vos., Massive - Central Burst - Fin Stabilized

PURPOSE: Provide toxic creaical offensive capability

STATUS: =3 USA and ysy. Stocks areclassified "secrez”

DESCRIPTION: Tiis IS a central purst, fin stabili Zed‘_bg..%) e
1indrical in shape wita an cgival nose and trunca“® ordca_
t&l_ section. The co.plete bosbeonsists of~ a steel body,
111:nz ageat, tail ©in asseably, burster- . NOSE fuze an
arain-wire. A tub.lar turster extends toe lenzua of tie
bonb frou a tareaded nols in the nose Co tre tail. A~z
adapzsr 1S screwed i-%o zie openinz Of trne burstar We-<-
Twosusctension lugzs are 14" apart.. Fillingof tue bo.b is
o0# of HD. . .

Car. be ised with propeliler driven aircraft sucn asADE,
ADS, ADT, JD1, and P2V wiex equl ppﬁ§i witi: 14"suspension
racks suen as X351 and aero 14A. ed " “prinarily" “tor
anti-; ersonnel effects. Wren the boublIs rel eased tne fuzs
aras 2fser a cersain nunber of revolutions, UPOR lapacT
the fuze functions to ignitethe burster charze wnich ex-
plodes the boab rel easing tze agent.

LIMITATIONS: Lack of low drzz confizurations discourazes USC
Wil Jes aircrafs. i 103A1 fin assembly is restricted to

AREA COVERAGE: See ACC repors "Test of 1%5#’1‘1 Che::-.ical‘_?f.omb
Znd ooonance Rerort on Project #3580. Coverage estiaates

are ziven in TACWIF parts 1 and 2 (9t and final report)
dated L4/29/46.

E-s
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BOME, G A S . 115#, (¥D),M70Al (CHARACTERISTICS)

ACTUAL WEIGET: 128% WEIGHT-FILLER: HED - 607 F.B. ! 45.87%
BODY M L:  Steel DRWGS: 82-0-33, D 14-5-1187
FINS REQ!'D: M 102, M 10241 or AN=- 103Al

FUZZ REQ'D: AN-i# 158 Preferred; M 110A1 Authorized Alternate.
FUZZ LOCATI ON: Nose SUSPENSION: 2 Lug - 14 inch

FUZE TVYPE: Vane arming, impact functioningz, instantaneous
REV. R=Q'D TO ARM 325for AX-X 110A1, 375 to 500 for AN-M 153
BURSTER REQ'D: id 10 OVERALL LENGIH s51-1/2"

ADAPTER BOOSTER REQD M 10 = 230 gzrazs Tetrgl
ARMNG WRE One M2 Type D | GNI TI NG CHARGE REQ'D: None

HANDLING AND SAFETV: See TM 3-400, TN 3-250

NOER - t gage fins prohibized on Jet aircraft but are
fin assembly and fin lock nut M. (see letter of 1,/6/55 from
Re3c to Pd via Re3, ReXa) (Summary of |ow usage bombs). The
M 7041 is identical wth the M 7Texcept that HD is used in-
stead of ¥ and the M 7TOAl has an interior phenolic varnish

coating,

REFERENCES: TX 3-250, T™M 3-400 TM 9-19€0, TACWIF Part 1 and 2
aatea 4,/29,45, O? 22195

conS| dered satisfactory for MNavy wuse when used wth ANX 103AL
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_ SUSPENSION LUGS — (e 14" c/c —=f /- BURSTER FINS = ‘
FILLER o / -
/. |8 . : : / =: I l i .
il --?# == ) Ll______——’l—
\ \ J;:Z :
/ )
NOSE FUZE case ™ TanL Fuze —~/ TAIL SECTION

MOMENCLATURE: Bonb, ToxZic, S00# (VX-GB) EX38

TYPE : Massive = Dow Drags - Fin Sabilized

PURTOSE: Provide Toxic Cremical OFfensive Capability by At—ezas+
STATUS: Held up pending Navy Decision.

DESCRI PTI ON: Suitable for carriage and release fromeurrens and

Toture high speed, carrier based Ny Arcraft, This beop
is 2l ow drag design of ballistic stability and aimabpinicy
Wi th accomodations for standard fuzing of im;?act, VT azd
electrical fuzes. Mets design requirénents 70r “airborze
stores, and i s compa=ible W th existing handling and tzz=as-
port equipment, as well as mlitary safety and storage.. wThe
system can be set tc air burst at 20 to, 60 ft, altitude nr
100 to 180 ft. altitudes. Functions under release con&s-
tzons of 200 knots £z mack 1.3, and 1500 to 60,000 frt. alszi-
tude, at spin rates to 1800 RP 'S Can be used W th aero
74 and Aero 20A bomb racks and the Aero 3A fize chargizz

system
LIMITATIONS: GB being a volatile agent is best dissemnates y

ground or low air bursts, VX bzing non-volatile is besz
disseninated at relatively nign air bursts. Since burss
height influences agsntdispersion pattern, V{ predictions
are that a burst height in excess of  1I000 ft. wll be regcire
for opti numdisperszon of an agent payl oad of approxim=z=1y
310 Ibs. A lengthy and costly R& D prograz woul d have to

be established to parallel bonb devel opnent. Tris does mot
appear justified, in the light of the advantages mentioned.

AREA COVERAGE: (@) On one test with GB a lethal dosage ©f 7O
Mz-Min,m> extended over azn area of 5050 sq meters | nAﬁDJ
seconds and 122,000 sq metersin about 20 m nutes. —ea-
%am tating dosage of 85 Mg-Min/m2 covered 5600 sq meters in

0 seconds and Z88,000" sq neters in 20 nminutes. With VX +the
casualty producing area 1s estinat ed to_be that area coverec
with a’ground contanination of 0.1, g/m3. From mathemztical
nodel s, itwag determ ned that a 050 ft. burst height wooid
net 295,000~@m as an optinum arTﬁa havi ng a ground contzzina-

tion of 0.1 g/n2 or %eat r. I's does ” not = represent o2
actual  capability as the fuzing system will limt the porst

heiaht to 160 ft. For this hypothetical case, the EX-38
vomb could cover an'area of 43,000 Sq meters at 0.1 g/=2 le

RN, -
{27
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NAVORD REPORT 6954 (FIRST REVI S| ON SR -
AREA COVERAGE (Cont.): (VX) The VX agent capahility of a Sibnglde
EX-3cbonb has been estimted at 137,000 m IS IS Dase

on a ground comtaminationdensity of ‘at |east 100 Mg-iin/3%
and the design burst height of the VI fuze i.e. 165 ft. €

GB igent capability was 132,000z2 for |ethal gffects, an
286, 000m2 _for incapacitaiing effects. For'®' thise® ekt e,

total dosage WaS.assvzed_with effective dosage |evels being
respectively 70 and 35 Mg-i#in/m3.

EOMB, TOXIC, 5004 (VX-GB) EX-38  (CHARACTERISTICS)

ax DIA ;1470 LENGTH  120"0 F.E: ©1% approx.
AGENT: VX (@B Aternate) AGENT WT: 310# estinated
FIRED WT: 514 approx. EMPTY WT: 164#

AGENT STMINATION: Explosive Burster = Gound O air burst
ELECTRICAL FUZE SYSTEM: Mo13 (T758)  NOSE FUZE: VI = HM20
TAIL FWZE M 990 Hectric SUSPENSI ON: 2 lugz (14")

7STE: M 904 anose and M 905 tail
FINS: Atached to tail section

BODY MATERIAL: 09103 thickness. al unmi numDRWE CWLR-314-5-3370

USED W TH: FJu4B, A3D, A4D, and A2F are being considered as car-
riers of this bonb.

HANDLI NG SAFETY: See T 3-250

REMARKS: My replace MKS4 if satisfactory.

REFERENCES @ OWL Tech Meno 30-L5, TM 3-250, ™ 3-400, P 1280.
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ARMING WIRES

/-ﬂLLER car

\— 8500Y SECTION

e M ’ ~ WI j
NOIMEXCLATURE - Bomb, Fire (NP) SOO‘T.TL VK T [ Med 1

TVPE: Massive = Nonstabilized

PURPOSE : Use against dug-in troops, Supplly instazllations
wooden Structures and cenvoys at low [level norizeontal flighcs

STATUS : Std USN. 434k in Navy stock as of 31 Des 1960

- . . hzped steel OT
DESCRIPTION: This is a nen-stabilized, cinmaAar, s G.Ef- .onsists ¢f
Zluminun bomb usea 1CI incendlary purposes. =¥ “IZ77= 0
three nain sections anc ®W° €N d cones. A Ceiter vagy—:_
rolds the nose, center, and aft S€Cv-0OnS LtoSSwaues. 7777 .
aun ring ac}ﬁgters seaire the “nose and tail cones to the ==~

sections.

£111I38°s 75 gallons of gasoline gel, two
igniters and fuze compifa®ions ignite the fuel on izpacs.
Tubes carry the araing wires from outside ti'™ o
inside. Bomb is relezse aé; 1 6wy avelst for aax effeci.
i~» a1+itudes causes pomp to diz , crafer wyntc:
traps gel, preventing it from spreading. afloat or
exﬁended must be &et‘:isone}l prior to landing
as

e or ) , trcrafs
ore. Max speed limited to 475 K- ias omr AL3 a--
and maX of 2.5 G's.

ARE A COVERAGE: Four unstabilized bombs dropped from FSF-5 at
—altitude, 300/340 KIAS covered an average of 589 sg

yds. Three bombs stabilized wite mn +y Hd O conxie%go-;;j:so
'*é:z’s dropp(ejd from same aircrggt, same altitude and peans
IAS covered an averagge of 7 sq yds. 1 g
area in whicna 75-100% of gel is buyrned. Q@fzf}{eetg:e.ore%og_.
RS 1170 dated 12 Nov 1952 st-i-s. e %Wa moditTed 19 5 ==
capacity covered an avefase of 292 S WHER releagesas
singly, and 4 bombs dropped in pairs averaged 3313 Jes.
See NAOTS Report #19
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NAVORD REPORT 6954 (FIRST REVISION)

BOMB, 500# FIRE, K 77 MOD 1 (CHARACTERISTICS)

BUORD DWG. NO.: 1380243 ACTUAL VEIGHT: 5207 full, 63# empty
WE| GHT OF FILLER: 450# (75 gal. gas gel) E E 87% appr ox.
FINS REQ'D: none . BODY MATERIAL: aluninua st eel

FUZE REQ'D: i1 173 with igaiter {1 23 (nose & tail), 4157 with
igniter ¢ 15 or M1 ?nose or tall)

OVERALL LENGTH 108"5 max DA 18173
FUZE TYPS: M 157 with igniter il 16 Etail onlyg two f uzes required.

Vane arming. Impact functioning (all ways/) instantaneous ac-
tion, nose or tal. 20 rev. to ara.

ARMING WRES:, Double (two required) SUSRENSIFON. 2 [ug - 14"

_ i - thickener see
HANDLING SAFETY: Handling and storage of napala .
55 2123, For safety procedures, in handling |9niters and
fuzes, see OP 988.

REMARKS: 500# low dras bosb intended as replacement for this
bomp was canceled.

ELOPVENT _ HI STORY: WSiC had 2 requirement for a bomb usable
L on the Z rack. MK 77 Md 0 was modified to 75 gal. capa-

city by shbrtening the center nose & tail sections.

IFERENCES: 0P 12 2183, or 88, OP 2216,
REFESLICES Navordso’l ngf 08150.5 dated 13 Apr 1954
Maots Report #19 dated April 1953
Aircraft Armaments Bulletin 161 Feb 1954
PTP-AV-31002 Report 1 final Sept 1959

it Aeamirn
"v.;»..\-v: '.,.-'-- '_.-‘ - ’:"
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FILLER CAP /- ARMING WIRES ‘

-\ HAND HOLE COVER : TAIL FUZE—

. \

SUSPENSION LUGS — t/ia” crtne= FILLER FINS V ,

o ’ <

- \. B e’

W—' . - : - “ __L_hf/’.""/;
[ - )

NOSE FUZE sooy BURSTER CHARGE Z TAIL szc'no»c\_—-}

BURSTER TUBE

NOMENCLATURE: Eonb,  Toxi (iwe), 500#, (GB) VMK G4 MOD o

TVPE: Massive - Low Drag ~ Central Burst « Fia Stabilized

PURPCSE: Provide Toxic Chemcal Cfensive Capability

1

STATUS: Std. USN. Stock is classified "sSecrez

DESCRI PTION:  Thisbomb is essentially a MK 82 GP fin ssadilized,
TOw arag bonb which has been nodified for GEI' filling, ~LeS _
primary use is for anti-personnel effects, Ihe body is stezl
wth a pointed nose. Can be fused for iapact or alr bursT.
Tre fuzes are |ocated in the nose and tail. A ceafcal 77
fin is attacied to the tall by screws. A vuirsier gtibe ex-
tends tie length of the body cavity. Adapter poosters ars
used wWith the mechaniczl fuzes.. Two suspension lugs are
spaced 14" apart, with a "hoisting lug located on tre genter
of gravity. A hand-hole cove* i S provided in the tz21 sec-
tion to reschthe tail fuze and armng wres in the £inm,

The- maj or conponent s-of the bouwb are body section, fin
assenbly, arming Wire, nose fuze, | oAGststetarl fuze, pur-
ster tUbe wita charze, suspension and holscting lugs.

LIMITATIONS: NAVORDII-ISE_‘ 8024. 25 restricts use of exterzmzlly car
rirea stores with armng wires to 475 knots IAS.

AREA COVERLALT. .Rnanise coverage decends on the specificmigsicr
and mececrological conditions. Dynamic functioning of &
bombs at DPG to detzsraine dissemigation efficiency indicater
grat lethal dosages (100 Mz-#in/M°) for 15 and 30 second
intervals averaged 3814 and 6330sq yds respectively. The
diamete» of the gas cloud formed 10 to 30 seconds after tx
burst is about 40 to 70 neters_in open terain and 25 to 45
in wooded terrain. See DPAR 207 for nore data




NAVORD REPORT 5954 (Fl RST RE

BOVB,_TOXIC (NP), (CGR), 500#, 1K o4 MDD O (CHARACTERISTICS)

LENGTH: 88.79 with fuze MK DIA:
AVERAGE FILIED WE| GHT: &441# BUORD DN No @ 1380220
WEI GHT- AGAIT: 108# @B BODY MAT'L: Steel F.Z.: 24.5%

FINS REQD: Integral with tail cone (DAG No. 1380549)

FUZES REO D AN-M103a1 Nose; ¥ 195 Tail for impact, or M 166z1
nose and ¥ 195 tarl for air burst.

BURSTER: (Drwg 1380977) 16.1# ws Burster and Expl osive
AGENT/EXPLOSIVE RATI O 8:1 ADAPTER BOOSTER: M 11541
prRMTNG W RE TYPE: Two M6A2 SUSPENSION. 2 lug = 14"
HANDLI NG SAFETY: See TM3-250, TM 3-400 and ©P 1280

EVELOPMENT H STORY:  Devel oped by crc July 1953 and rel eased
REVELY production January 1958. Vs de5|gn¥ated EX23 by Navy and
E110 by ACC during development

R=FERENCES: NAVORD INST 8024. 25, DPGR-207, TM 3-250, NACOTS
Report No. Z-B8n®. 1280, 0P 2216, T™M 3-400, BUAER CONF.
MSG. 102134Z (April 1958) to COMNAVAIRLANT and COMNAVAIRPAC.

4-32
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- - "“{AVORD REPORT 6954 (FIRST REVISION)

SUSPENSION LUGS
Muumﬁ WIRES
NOSE FUZE

I el

ey

— 16" DIA. MAX,
/ \ \
/FIL'.ER ZBOI‘.!Y /ACCESS COVER FIN ASSEMBLY

BURSTER TUBE
BURSTER CHARGE

NOM=NCLATURS: Bomb, Toxie (NP) 750# (GB) MC-1

TvpE: Massive = Low Drag - Fin Stabilized
PURPOSE: To provide toxic cremical offensive capability
STATUS: Std.  USAF

DESC

RIPTICH: The Mc-1 benb is essentially a ML17-GP demoiition

2N ma

poap modified for a Jim*d cnedicasr 1zxiieT and burster, ==
complete bomb consists of the body, fin assembly, one armi=z
wire, three suspension lugs, a nose fuze, adapter boosters,
burster, filling agent, and a tail fuze whiciincludes a tz
fuze érive With a flex ecupling whi ch connects the drive ic
the tail fuze. Tre bonb Tbocy Ts round in Cross section w=z:
an o i\t/)al nose an% ‘qrunca;a%ddconicalh tgild

_ urster tube I1s wel dea to the body e nnsA eng a=g
into a hole in the base plat e at thg rear.. t?elfjg b‘rrt'shte; tupe
is internal |y threaded g% €ach end and I'S T1 W Luze
wells.  The ursier is atubul ar fiberpPard container filled

- Lo4s Ao
Wi th composition B and cl osed by netal ena caps, It 1s =
stal l ed Tn-the birster tube uher [he TboiTib 15 TEsserioldal Feo

use wth one or two |lug suspension ONn current USAF bomber
and fizhter-bomber type aircraft. Designed for interzal or
external carriage on aireraft with release speeds to 600
knots 1As, and altitudes to 60,000 feet or lowaltitude
ponblng systems.

AREA COVERAGE: Dosages equal to or greater than 5Mg-¥/"wer

Getecseq for 20 to 30 hours g each ‘triar. Dosages egual c
or greater than 10 Mz_iin/m> were recorded outsi de of" ane
bunker” for ga]_.even sowns, and dosages equal thooor greater: tiaz
25 HMz-ilin/m> were recorded inside the bunker f8r el even hour
Dosages of  equa] to or greater than SMg-Minér_r# _galﬂ_q‘&f_zp‘eg
ted at | east one mile downwi nd when boab | s functional under
strong inverse~conditions.

It is predicted that SIgni ficant dOS&BTageSV\MlJ.l Hee Ioung
30 to 40 miles downwind when -27 MC~-1 t%?.ﬂ".?.;s (B52 II‘(_%U}D v
functional under strong | Nverse conditions with temperatures

E-3Z



NAVORD REPORT 6954 (FIAST REVISION) = N

AREA COVERAGE (Cont.) : greater than 50°F. Troops OCCEPYli”g for-
Tiricacions I N goe immediate vicinity of bursting MC-1 Dowds
will be subjected not only to the hazard of the initial vapor
cloud, but also to the residual vapor following whichn aay
ramain I N the viecinity for three days.

SO0ME, TOXIC. GB. 750# MC-1 (CZARACTERISTICS)

WEZGHT  710# MAX. DL4: 16" LENGTH : Q0"
WEIGET FILIZR: 220# (24 gal) OB F.E: 30.,9%

FIN ASSEIELZ : M 131 ('1' 15222). Suspensicz lugs shipped Wth £ix.
SUSZENSION: Single or double |ug 14" CHE#. CORPS DRWG: 14-5-2723
ADAPTER EOOSTER REQD T 45zZinose; T &4z4 tail

EURSTER: 14 1/2# Comp. B. AGEMNT/BURSTER RATIO: 15:1

FUZES REQ D: T T7GYE3 (i1 904) nose; T 77124 (M 905) tail, wit:
T 25z0 tail fuze drive asseably and T 40 flexible coupling.

ARMING WIR=: T 10 (type E, 2 branch).

“AVDLING SAFETY : T 3-400-2 and TH 3-250. Rouzh handling and

STorage <est at duzway Proving grounds indicate that this
boub issatisfactory for normal military nandling, shipping
and  storage.

TMARKS :  This bomb replaces thefz-'! 78 and ¥ 79 ?‘E’Ss—'f?&?:: bogl_l%/.to
~ ror external carriage, usg of aralng wIres Fepl Iels 0 _
speed of 450knots gIAS. e BRER “Message 1021342 Apri | 1¢s52.

DEVELOEMENT =ISTORY: Develcped for USAF under R % D contracs
Wzo A 0. saith co. MC-1 bonb 1S a medification of the

M 117 Qrdaance boumb.

—

and AFR 80-14 = .

—

esome @ g-n-r'!'ﬂ

. - .
e
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FILLER ARMING WIRES
/ /— SUSPENSION LUGS

A L TAIL TAIL CONE
NCOSE CaAP NQSE CENTER SECTI ON

SECTI ON SECTION

NCIENCLATURE: Bonb, Fire, 75C#(NP), M 116A2 -
TYPE: Massive - Explosive zjection - Low Drag

PURPOSE: ke against dug-in troors, supply installations,
wooden structures and land convoys.

STATUS: Ltd Std USAF

DESCRIPTION: This bomb IS esro?ci_allv desianed for use on F 2100

tyoe alrcraft fromwnien It IS forcefully ejected by two €x-
%Iosion activated pistons. It is identical with t €1 1icA
onb except that the two annulzr al um num bul kheads in ths
center section have been strengthened by <wo-"C" shaped ==-
inforcements of 5,/18" alumnum™ bolted to each bul khead
beneath the suspension |ugs. The reinforcements provide
rigidity to wth-stand the explosive egpection. The tall
section body is truncated conical in shape.

The major conponents of ,tne bonb are aluminum nose,
center and tail sections, Wth a nose cap and a tail cone
os steel. The center section is cylindrical in shape and
Is braced byr two bul kheads which .are connected by an alumi-
num beam There are two suspension |ugs spaced 14" aparz,
Two internal armng wres are used, one holds the nose e=p
and tail cone in place. e fuze wth igniter is used in
both the nose and 'the tail. Tre bonb is filled wth 10GF
of thickened fuel and used for incendiary and anti-person-
nel effects.

AREA COVERAGE: [t is estimted that one bonb released from an

altitude of 100 £+ at a _speed of 300 to 350knots TAS would
cover an el lipse area of 20 by 100 yards, anécnt i aaver. z
duration of 'the fireball wou'd be approx. six 22¢QAC3.. or
or e okl)etn%lled information see APGTAB 47 Test Of M 1l

ire bonb.

P i v a5
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NAVORD REPORT 6954 (FIRST REVISION)

rOMB, _FIRS, (NP). 750# M 11642 (CHARACTERISTICS)

ACTUAL WEIGHT: 685% full: T70# empty F.E.: 89.8%

WEIGHT FILLER: -100 gallons (615#) of NP

FINS REQ D: none SUSPENS| ON: 2 1ug 14"

FUzZZ RE(% D One M 173 ar AN-M 173AL bomb i gniter fuze IN each
Tgnrter.

IGNITERS REQ D: One M 23 or AN-# 23A1 WP igniter in each igniter
cup (e nose, ne tail).

FWE TYPE Direct-arming, araing-vane type, nose or tail, impact
(alT-ways), instantaneous functioning u 173 and AN-il 17th1 d
are identical except that the latteF has |arge diameter threads
on the fuze head and is wused wth the AN-M 23A1 igniter.

REV. REQD.TO ARM 20 ARMING WRES, Two- 17 Type E

CENTER SECTION: Dia 18-5,8" X 48-5/8" long
NOSE SECTION: Dia 18-1/2" X 32-1/2" | ong
TAIL sscTION: Dia 18-9/16" x 39-1/4" | ong

OVERALL | ENGIH 137"
REMARKS: Safe release speed without election 450-500 knots

USED wIT#: F 100D, F 100F, F 84 and F 86
EMDLING AMD SAFETY: See TM 3-400-9

REFERENCES: TM 3-400, TM 3-366, APG-TAB-47, TB 3-400-9

4-36 | - s
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NAVORD REPORT 6954 (Fl RST REVISION)

MOISTING LUG
FILLER CAP
TARLCAP

RAGENT !
- /\\ e 14° e e \\ /

\
g 2 (_‘3/-/
[} \ P
MAIN \- \- LFINS
NOSE CAP MNOSE SECTION SECTION AFT SECTION TAIL SECTION

NOMENCLATURE: Bonb, Fire, 1000#, (4P) Mk 79 Mod 1
TYPE: Massive - Low Drag - Fin  Stabilized - Collapsible

ARMING WIRES

/- SUSPENSICN LUGS
— FILLER

s cap

PURPOSE: Wse against dug-in troops, supply installations,
wooden structures and land convoys.

STATUS :  Std USN  14440on hand 30Dec¢c 1960

DESCRIPTION:  This is a low drag, fin stabilized, collapsible

pomp wnich Was originally designed for mechanical fuzes, but
provisions have been nade for electrical fuzes also. It

consists of four basic sectigns: nose, in, aft, and tz21
which telescope together. The first  three sections are

steel, and the .section being a void space IS aluminum.
Fuel -resistant gaskets seal the joints between all sections,
Detachable alumnum fins are installed on the tail for sta=-
bility in flight. Nose and tail caps are also provided. -
Two SCrew1n suspension lugs are orovided in the main
section 14” apart. A hoisting-lug is-located madway betwesn

the suspension |ugs.
AREA QO/ERAE  Wnen dropped from3500 to 4300 £f+. altitude at

270 to 290 knots IAS with 50 to 60 degree angle dive the
following patterns were found:
LENGTH: Mn. 60 yds, Max. 100 yds, Average 74 yds.
WIDTE: Mn; 20 yds, Max. 47 yds, Average 35 yds.
AREA: Mn. 875sq yds, Mex. 2750 sg yds, Average iB3%4
sq yds, Qeater area” coverage Was obtained when dropped
from higher altitudes.

T k37



NAVORD REPORT 6354 (FIRST REVISION) ~ .

BOMB, FIRE, 1000#, (NP) MK 79 MOD 1 (CEARACTERISTICS)

P ]
76.7%

WEIGHT =ZiPTV: 2124 WEIGHT FULL: 0912#% F.E.:

WEIGHT-FILLER: 700# (112 gal.) Gas - NP MiX - 5% void
LENGTH: . AAXA  : 1905 at Fins

FINS RES'D: Det achable aluminun £ins installed on tail section.

FUZES RE9'D: Mechanical, M 173 fuzes W %h M 28 gniters N two
g.@.aces, or electrical, x=coC with # 20 nose Elenent for air
urst.

FUZE TYPE: WM 173is vane-arming, impact functioning (all-ways)

insvantaneous gctign. nose or tail fuze, 20 revolutions re-
quired to arm XBooC i s electric fuze actuated by I npact or

M 20 (VI) nose fuze.
ARMNG WIRES : Mk 2 type D doubl e DRWG NO: 1884353 and LD 517551

GRAOUND BURNING TIME: 11 sec. average
SUSPENSION: 14" 2 |ug BODY MATERIAL: Aluminum and Steel

EANDLING AND SAFETY - Once tae telescoping sections of the bonb

are assenplied ghey cannct De disassembled. Wen bonb is

filled, it nust be used or jettisoned ing afl ogt o
ashore is prohibited. Restricted by ﬁv&ﬁ’ﬁﬁ g({24.f5t .\/\Ben
carried external |y andequipped Wth VI fuze unless auxiliary

saf ety device and "arming defay are Uused and then restricted
to 400 xnots IAS. Arming Wrés restricted to 450 knots IA&S.

RSHMARKS : This bomb W || reriace 2121 750# Navy Fire_bonbs.

REFERENCES: OP 1280, OP 2183,0P 2216, Aircraft Armanents Bull.
161, NAVCRDINST 8024.25, BUAER iessage 102134-Z April 1958,
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NOMENCLATURE: Cluster, Ew, DOAPLeT | 500#M 33

3

VPZ: BW = Bomblet Carrying - Air to Surface

PURPOSE: Tc provide biological offensive capability
STATUS: Ltd Std USAF .

DESCRIPTION: The 500 |b cluster adapter M 26 is designed to
"W 108 BWborazblets M 114, forming thheI M 3Sc|fuster,
The fin is prepared by securing, a inch _lenath of priga-
cord to onepft?ze adapter, ¢! P2 | ngaq he primacord around &
[ight sheet metal disc !N the center of the fin cone a=nd
securing t he other end to the opposite fuze adapter.
Upon functioning of either tail fuze, the primacord is

det onat ed, drg’ving flringe pins, into, the "three . cartridges
whose blast flatter.s the small split nut retaining spicer

allowing its prongs tO open and release the cluster from
the casing. AS the pressure INCreases against t he e?d of . _
the cluster, it is esected froa the casing ¢ out o ===
casing, the four buckles unfold to allow the air to separ=
t he bomblets.

IMITATIONS: Qurrent bcnber aircraft are not equipped to deliver
€ I 33cluster. Tne M 3acl uster has no means fgr, r=ing

I ni 2N
t ai ni N0 temperature contrt wthin the cluster. az
fill v\ﬂl fl?eeze ugon Storage at freezing temperacures and
wll deteriorate 47 storage at room temperature or nigrer.

439
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NAVORD REPORT 6954 (FIRST REVISION) —sepe—

CLUSTER, BW BOMBLET, 500:# !4 33

AREA COVERAGE:

ient
Agent coverags: Area cquerage :5 dependent upon the agent,

[ocal mneceorological conditions, and release altitude.

tmfact pattern: Wdusters have Dbeen released  at |titudes
=~~From 5,000 r 1w 35,000 ft. Ine ground 17pact  pattern

produced by M 114 bonblets from the M 33cilusters is a
long, nawmw_ ellipse when released and opgned act high
aitfftusie  Patterns for low altitude opening are much

shortter.  Pattern dimensions depend on the hei gi“gl eofat

I [ ir 4
? Lf*f rﬁgtgﬁf ”gf”gopae”fijgh,e “RARe c%stter}e cr]é?ggged at 35,000

£+, and opening at 30,000 ft r(Tajround attern about 4, 500
£+ long and 450" ft in wdth was obtainea.

CHARACTERISTICS:
DIA 15" LENGTH: 60-3/8"

WEIGHET 7207 (Includes bonblets and fuses)

-y TTRT.S - . 108 Of N llu b .;blets
SUSPENSION: 2 | ug BCIEILET CAFAC TTY : i om

4 n413iliter .
FI LLI NG VOLUME: 3.46 X 10% miliiliters pIN: My
CLUSTER op=uING: 38" Primacord FUZES: Two M 153 in tail

DEVELOEBENTH STORY : During develcpment this cluster was desig-
natead # SoRr3.

- was dropped intact from an
HANDLING SAFETY: One M 33cluster _ - . .
B SITeart, Tenel rat og iTeC gzound without funtioning of
the fuzes or bonbiets, thus demonstrating
tisoning and handling characteristics.

REFERENCES: Ft. Detrick Tech Study #9 dated June 1958, TN 3-400,
Ft. Detrick Spec Report 236dtd Jan 1956”

C oA F T T
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e

NOIECLATURS: Cluster, Incendizry Bomb (PT-1) 750#ii j |

TYPE . Fin Stabilized - Bomblet « Ar to Surface
PURPOSE: Provide incendiary offensive capability
STATUS: std USAF

DESCRIPTION: This is an air to surface, fip .stabilized eluste:
usea rer i ncendiary and anti-personne_l effeC%S-. -:avof E.D“*
ponents are an i 30 cluster adapter filled with 57 - * L.
bo:bs (vomblets) and fitted with # burbstber two £ cia
inte the cluster ad?ﬁter in 3 butpdl es, ob &7 DOuDS BALIL Zm
suenh a sznner t hat e rel ease bar of each bomb i S depressaz
by an ac:acent bomb. , L

The Buhr sterh 1sh19 f eet ofb detonallt |dng cohrd ﬁ{hic.‘. i s
tinreades through the ninze tube, explodes tlhie hi,nges and
release the bonbs on functioning, wren Pel 88sdu"f5en >

ireraft, the araing wire is pulled, the fuze aring VERES
rotate and the fuzes ara. Tre fuzés funcluon %tﬁ;.c.‘-' 2 =reget
tize which defonates the burster which [€ €856s  1NE bozo.
Upon impact the individual bemb fuzes fu’}?_‘;’:?g to reiease
the r11ling. Designed for USAF bomper aircraft. Does mnol
have lowdrag configuration. Can be modified with £ 2331
rnose fairing for external stowage.

AREA COVERAGE: Quster separation at 5,000 feet above the tar-
get alsperses M T4Al bombs over a 40,000 sg. yd. area.

Separation at 10,000 ft di sperses saae bonb over a 90,000
sq. yd. area




\ELARAT Y )
NVCRD RETCRT 6954 (FIRST REVISIQY S

CLUSTER | NCENDI ARY BOVB (2T-1) 750#,1 35  (CHARACTERISTICS)

ACTUAL V\EI GHT: 690# DRWG. NO D 14-23-3324
VElI GHT-FI LLER . S5T7-M T4Al Incendiary bonblets 8.5#ea.
BoDY MAT'L: Steel (¥ 30 Quster adapter with [ 14 tail fin).
Combination nmechani cal t| ne and_j t tai f'uze.
= RESelDa ed ar*xin% arming vane and pin, adj%?gble fron to
92 seconds 0 rev. and %4.5seconds required to arn.
(1 152 or AN-M152A1).
FINS REQOD M 14 tail fin LENGTH @ 90° DA 16'"

BURSTER REQO D: 19 feet of detonating cord threaded through
hinge tubes

| GNI TI ON CHARGE REQ'D: none
ARM NG WRE REQ'D: One M 23 type B.
HANDLI NG AMD SAFETY: See TM 3-400

NOTE: E 23R1 could be nade available for external stowage
e —

REFERENCES: TM 3-400,TM 9-1980, CMLR 348 May 1954

4-42 1o nn T
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NOUENCLATURE: Ol uster, Incendiary Bomb, ('+3) T50F

Tvee: Fn Sabilized « Bomblet - Ar to Surface

PURPOSE:  Provi de incendiary offensive capability
STATUS . td USAF

pEscrIzTro: Thsa fin stabilized. .air to surfage, al us

it 36

i : waJor CqOTJﬁOn‘EI' T
for | ncendi arv. and an**-nersonnel ef f ect s. e
are an 1 30 clusérr adapter filled witn %lBJ? - 126 tigei-

diary vo.abs (vonacle<s), 2nd rfitted wisa
two fuzes, ar(m n ine and a tié ro Thie bonbs

ster,

fin ass7,
are icacex

in the adapter in 3 bundles of 60- 61-61 bonbs each,and are

arranged in such a manper that the safety plunger

boab IS dfenressed b){ thé™ adjacent  bonb.
In functioning
and tie arming wire is_pulled, causes t

t
Br eset tine, the fuzes function to ignite

1 cluster reb s
reaks the hinges of the :.tﬁléze vF&uJé?a

pombs., Upon impazct the fuzgs 1IN In

he ciusser iv%irc?'l eased fr%rg

bo

of each

t he airerzit

2 ’j[':zing vanes

Ater

o str=21 and armthe fuzes.
0 rcszte in the air t S93R3° pur

ster wriecm

~-ng the
S dgnite

to release their filling. Designed for use wth USAF Bomber

aircraft. Does not have 1ow drag configuration.

Can e

medified With £ 23R1 nose fziring for external stowage,

2GR - 5000 ft above target
AREA COVERAGE: Separation at
che 106 bonbe over & 20,000 to 30,000 sg. yd.

di sper ses
area,
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NAVORD REPCRT 6954 (FIRST REVISION) PN

Cl USTER  T1CENDIARY_BOMB, (TH-3).7504M_36, (CHARACTERISTICS)

prWG. N0 E 14-23-3320 ACTUAL VEI GHT: goo#
WEIGHT-FILLER:  Consists of 182 i 126i ncendiary bombs. 3.67ea.
BODY MaT'L: Steel (M 30 cluster adapter with M 14 tall fin)
FUZE REQD Two M 152 or AN-M 152A1 M fuzes

FUuzs LOCATION. In tail fia LENGIH : go" DIA: 16"

FuZE TyPE: M 152 is vane and pin armng, tine and inpact, ad-
justabl eMs to 92 seconds, instantaneous or inpact. Mi1s2al
sanme as M152 except inproved cl ockwork mechanism.

REV. REQ'D TOARM 260rev. and 4.5seconds.

BURSTER REQ D. 19 ft detonating cord threaded through hinge pin.
ARMNG WRES: M 23 type B (1 required)

IGNITION CHARGE REQ'D: none

HANDLING AND SAFETY: See 7y 3-400

NoTss: E 23Rl fairing could be Mede available for external stowage

REFERENCES: TM 3-400, c¢ML=z 378 dated Jan 1954

L.ul B
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NOMENCLATURE: Cluster, EW Bomblet, 750#, E 133R3

TYPE: Bonvlet Loaded « Air to Surface « Fin Stabilized

PURPOSE: To provide biological offensive capability

STATUS: Eng. tests conplete. Pending T.C Non Sd

DESCRI PTI ON: Tre E 133R2 consists of one M 30 T%Luster. adarte>,

its  conponents, and 544 bomblets E &13L, muni trons
functionin two stages, as the E 133R3cluster is released
from the aircraft, 1t falls for a predetermned period wmsil
it is separated Dy an explosive prinacord. _

The bomblets fall to the target surface and function an
impact. The R3 version of the cluster incorporates elezit=iz
connectors for the electric blanket, and projected electric
cluster fuze, with a well for the electric fuze in the
cluster tail.

The princzpzl delivery aircraft for this cluster is <xze
B3¢ and B47. Various nmodels of the E36 can carry 48 cluster:
while the long bay B47 can carry 21 clusters.

LIMITATIONS: Does not have low drag configuration. Delivery

imited to approx 500 knots.

IMPACT PATT=RN: (dusters have been dropped at 30,000 and 40,200

r¢ at 450 knots and set to open . at 10,000; 20,000; and  _
30,000 ft above the .terrain. A felleése at 4%, 86)0 £t with
true air speed averaging 460 knots, the pattern area  aver-

aged 1,149,000 square feet for 15drops. A release at
30,000 ft wth the sane air %pged, fthe gattern averaged
1,109,000 square feet. Tne th™ of these patterns was
sfightly over or under 600 feet. Agent effects nay extens
beyond ‘inpact pattern depending upon agent used and loczl

met eor ol ogi cal condi ti ons.

b _h=
‘L——-j
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NAVORD REPORT 6954 (FIRST REVISION) “ ‘- .

CLUSTER, BU_EOiRLET, 75C%, E 133R3 (CHARACTERISTICS)

BECDY DIa: 10" LENGTHE: 90"
LOADED W=ETGHT: 985# with bomblets and fuzes
SETIPPING wEIGHT: 10507 CLUSTER ADAPTER: [ 30 with i 14 fin

UNITIONS LOAD : 544 of = 61iRU bomblets a 1.4F each.

2TIL VOLLME : 1.9 X 10% 1.

CLUSTER OPEIING: 60 Grain Prinacord

FUZES REQ'D: Two M 152 air arning-ti =€ delay or electric
FUZE LCCATION: Screwed in M 14 tail

RIARKS: _“_s cl uster has tihe same external configuration as the
M 55 and i 36 bonb clusters

BADLING SAFETY: See T' 3-400. Rough handling and vibration
TeSts loL.ed to extl ode or arm any of the fuzes., UNe cluster
dropped from 30,000 feet on to hard alkaline targm surf ace,

indicated that No components, burned or £X Wth pos-
sible cc;uta’*li"lau-o cﬁn'r",he_‘ iv{ o) ? pl 8d | n d&?."aeter.

REFERENC ES: Ft. Detrick Spec. Report 251 dtd Sept 1955
Ft. Detrick Tech Study #9 dated June 1958

L-L



= NAVORD REPORT §954 (FIAST REVISION)

NOMENCLATURE: Di spenser, Bonb, 900#, Xi-1

TYZL: Bombliet Loaded - Air to Surface
PURPOSE: Provide BW/CW large area coverage
STATUS: 1o USAF requirement at present. Non Std

r o DESCRIPTION: This dispenser is conposes of 24 cells, each 15.5~
; incressquare. A single suspension 'ug at the top of the
: di spenser above the center Of gravity engages the U2 siacid
on tihe aircraft. .

To release the cells, arotary sclencid i S activated
allowng a spring to close, disengaging the latches and al-
lowing the cell door and cartons to fall free. Final models
- wi || have electric heaters to maintain aconstant terpera-

I ture ¢ ontrol. '

AREA COVERAGE: (CW) It is estimated that a B-47 with 72 c=be
Bowbs (& L3&2) filled with VX could contamnate an area oI
85 nectares With a density of 150 Mg-Min/m@ wyen drovped
rom 20,000 £+, Under the Same conditions when filled  witz
. @B an area of _384 hectares would be contamnated with a dsz-
sity of 50 pMg-Min/m3. A B-52 carrying tw gispensers shouic
double this coverage, Using a 100 Mg-Min/m® density to
evaluate the capability cf a si n%l_e dispenser, it IS esLti-
. mated that optimum coverage at this density l'evel, ccours
‘- about 30,000 ft. The target |evel ccvered with 100 Mg-Fin/:
) or greater, therefore would equal 2.1 sg. mles.
! _ n estimting the @B capability of the single dispenser
it 4s estimated trnat a 15000 ft. dispersion height witz a
net coverage of about 2.1 so,.mles é;f_t he criterion for
i ncapacitati nP effects (35 Mg-Min/m®) is to be optim %33, _
For max. lethal effects, the criterion of 70 [ig-)in/mF *OL-
b net an optimum coverage equal tollsqg. mles when tre
bonbs are dropped from 10,000 ft.
(BW Area covered by self dispersing BW boxblets is a
Lo function of the bomblet wused, heigrt- of" release, _ and_ e
o(; EreI ease of the individual dispenser cel Ils. The ﬁ 12082
¢ an 134 bomblet i Npact patterns are circul ar, t diz=
, eter ‘c:;)f appr oxi naterzrlgl 9/:?0 the release height. Yhe Fi‘ezme
bomblets canh be designed to give aﬁterns up tQ 2.8 times_ _
: the release height in dianeter. el ease olfindividual eell
in sequence Wl roduce a series of overlapping eircular
v i npact  patterns. ppr oxi mat e areasof inpact pattern3 for
a single release point at 35000 ft. arg as_follows:
E 134 or E 120R2 """ " 8 square mles
Fl ett ner Rotor==ceemc—ccec-a= 100 squar e miles

b~




JYAVORD REPORT 6954 (FIRST REVISION) S

DISPENSER, ROMBLET, 900#, XI X-1 ( CHARACTER!I STI CS)

WIDTH: 57.7" NUBER OF CELLS: 24
HEIGHT :  46.50" TOTAL SYSTEM WTI: 7000 to 10,000#

TENGTH: 159.4"

MUNITION USED: E 120R1, E 120R2, E 132, E 134 and Fl ettner Bomb-
T ets

DISPENSER WElI GHT EMPTY: 9104 AGENTS USED: Vari ous BW/CW

FUZZ SYSTEM: One dispersion per cell to initiate package sepa-
ration after a timed release. 1he fuze sub system ~consists

of a control group, dispersion unit, and bomb fuze, 2+ COM-
nected to the air craft power supply.

CARTON CLOSURE: Fiberglass or steel with tinmer and opening mech-
anism.

MUNMITION . Per Per

ML CAPALL TY (E)aerqon Cell XMC=-1
E 120R1, E 120R2 27 81 1944
E 134 6L 192 4600
Flettner (7" Ing) 176 176 4224
£ 132 Qube 1 3 72

LI:ITATIONS: Hot approved for use at low altitudes

H STORY: CIMIC-R & D project 4-04-15-032-08 jointly conducted
Dy Arzy Chemical Cor ps and USAF.

UsSzD WITE: B-47 one dispenser, B-j2 two dispensers

REARKS: Material for construction of dispenser has not been
deterained.

REFEREMNCES: Ft. Detrick Tech Sudy #9 dated June 1958, CWL Tech

flemo 30-52, TM 3-400, Ft. Detrick Spec Tech Report BW. 24
dtd June 1959.

4- 49 S
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/ARMNG WIRES
(= Ay I

NOMENCLATURE: Cluster, GAS Boab, (GB) 1000# M 344l

TYPE: F:in Stabilized - Air to Surface - Bomblet Loaded
PURPOSE: Provide Toxic cieaical of fensive capability

STATUS:  Std  USAF.

DESCRIPTION: Thisis a fin stabilized, air to surface clusier
Tloaded Wit," 76 = M 125A1 boabs (boasblets) and.used for anti-
personnel effects. Tie .aajor components are a il 29 acepier,
boabs, arming wire, Striker, 2 fuzes, burster, fin assy,
and 4 cluster e’‘ection carsridges. The bonbS are loaded
iato the adapter In 4 pundies of 19 each and arearrangzd
in such a aanner tihat the araing bar of each bozb is de-
pressed by the ad:acent boap. 1he tail fin and burster axe
parts of trhe ¥ 29 adapter ass-y.

Whenr el eased froa the aircraft the arming wire i s with-
drawn, the fuze arming vanes rotate in the airstrean and {re
fuzes ars. After a preset tine the fuzes function and dezo-
nat e tie burster, Which in turn sets off the iznition, zar-
ridgas whi ch rel ease the bombs. upon impact TNE individual
bomb fuzes function to release the chenical agent. Desigzned
for use wth USAF boazber aircraft.

AREA COVZRAGE: Precise coverage is a function of temperature
ana neteorological condi tions. (duster separation at 3000 #
di sperses | I25A7 hamhlehs approximately 24,000 square yzrds
The mean area effectiveness fbr two tests are as follows:
(For one bomb cluster only) i o

(a) Terrain - open, Temperaturé - 40 to 85°F, Wind « 5
to 10 MPH,  Temperature Gradient - Inversion tiaru Lapse.
MAZ in_ Sg. Mters: In 15sec _= 3900, In 30 sec = 13,000

(b) Terrain - woodéd, Teaperature « 40 to 80 °F, Wind -
0 to 15 MPH Temperature Gadient - lnversion taru Lapse,
MAE in Sg. Meters; For 15 sec = 4,000 for 30 sec = 15,000.

3-49



NAVORD REPORT 6954 (FIRST AEVISLC &\:S‘ﬂm A -

CLUSTER. GAS BOME, (GB) 1000# jf 34a1  (CHARACTERISTICS)

WEIGKET: 1130# O/ERALL LENGTH: 685'5 DA 19-1/

WEIGHT-FIL@Q 76 M 125A1 bomblets at 3-1/2# each (2.5% of GB
in each).

EODY MAT'L: St eel ARMNG _WRES (ne ¥ 22 Type B

CLUSTER ADAPTER: M 29 IGMTION CARTRIDGE: None

CLUSTER EJECTI ON CARTRI DGES: 4-:3

FUZE TYPE M 152 or M 15Al1 are zecnanical ¢ and 4impact tail
fuzes with araing vane and pin. nosé‘?euze req’ &a

2T7. REQ'D TO ARM: 260 revolutions and 4.5 seconds, adjustable
5 10 9.2 Seconds I nst ant aneous or |eraCt

FINS REQ'D: M 13 tail fin (Comzonent of cluster adapt er)_ M 129

fin rtequired for external stowage.

BURSTER REQ'D: Component of i 29 cluster adapter (In tail fin).
See T 3-400

HANDLING-SAFETY :

DEVELOPMENT HTISTORY: N develozient was designated E 101R3

REFERENCES: TH 9-1980, Td 3-400

RIS SAPL
4-50 St S IR AL



L NAVORDIBEPORT 6954 (FIRST REVLISLUN)

/—FRLER
= == _— DOME
& o R . N
5 ! 3asz p ,
=L MAX :
UAK: (
/0 ; ] weAR
SURSTER fusz-/ .
SURSTER CMARGE — Lo :
23758 Max.

NOMENCLATURE: Rocket, Ground, 3 "'5, S=oke (WP) M 30

TVPE: Fixed Pin - Surface t0 Surface « Central Burst

PURPOSE: Produce casualtzes;provide spotting, screening; ard

incendiaryeffects.

STATUS: Ltd Std WA Std USAF - USMC. 688,060 in USMC stock

as of Dec 1960

DESORPTION  This is a fixed fin surface ' O surface rdcked )
— toaded with W and used for spotting, SCreening, limited in-

cendiary, and anti-perscnnel effects, _The major companents
are motor assenbly, hnead assenbly, BD fuze, burster, aotor
"propel lant and W filler. [ts external contour iIs siztlizx
Po t he HEAT rocket. _ _

At t:re rez» the heed has a union that is internally
threaded to receive tae fuze. The burster casing is 2
Bress.flt_ into the ferward end of the unt on aadthe stesl,
ody is fitted over It. The ogive, and the  stee dome wWiich
cl oSes thefront end of 8h?_fl| er cavity are a part ef tre
body assembly. The fixed fins are a part” of the moter as-
sembly. Used with 315 1aunchers M 20, M 25 cr i 30.

AREA COVERAGE: Assuning an 8 MPH wind, 6C% FEO" neutral tem-

perature gradient and temperature avove F it normaliy
requires about 3 mn. tO adjust fire on the target, ang 2
smcke curtain i S estapiished by volley firing snoke rounds
into the are2 untilthe desired density is afchievec‘.. This
my take 1 or 2 min. depending on the armount of smoke in txze
round, meteorological conditions and the density of tre
curtain desired.- _ o

For exz=ple if therequired curtain is established 1n 1
ain., Wit h 30 rumds,, then approx 15 rds/min. should =mpintain
heCurtain. For a plinding and casualty effect WP is fired
directlz ON the target A the same rate required to establise
the curtas. n The burst. radius for anti-personnel  effect is
about 10 to 15 yds for a single M 30 rocket. €€ FM 3-5
for other conditions.

o Cem L51
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NAVORD REPORT 6954 (FIRST Revl SIQN) “

ROCKET, GROUND, 315,SMOKE _(WP) 11 30 (CHARACTERISTICS)
&

FI RED WEIGHT: 8.90# Approx LENGTH.  23.55" (with fuze)
MOTOR QD : 2.01" HEAD O.D.: 3.5"

FILLAR -WEIGHT: WP - 2.3% F.E : 26%

FUZE: M LO4AL or H 40LA2-BD MAX RANGE: 860 yds
PROPELLI NGCEARGE: M7 (0.38#) 12 sticks  IGNITER CHARGE: AD
BURSTER: M 19 | GNI TER: M 20

BURNOUT VELOCITY: 860 ft/sec BURNI NG TI ME: 0,045 sec
LAUNCEER: i 20~ M3lor M 25 HEAD LENGTH. 10958
MOTOR WI: 3.30# SQUIB: M.1A1 Hectric
MIN | GN. CURRENT: 0,55 anf

ORD DRWG: 82-6-26 (P 20834) HEAD wt: 4,45#

DEIE%OPI%N‘;‘ EISTORY: In development this rocket was designated
127E

REFERENCES: ACRC 1959, op 2211, TM 9-1950

IR,
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NAVORD REPORT 6954 (FIRST REVISION)

HEAD MOTOR
ADAPTER Dﬁ_ ;( ADAPTER

AGENT
HEAD T CoNTANER | SMOTOR

NOMENCLATURE:  Agent Kit, Toxic (&) 3.5 Rocket, E8

ryPe: Cylindrical Unit - TWo Component - HEAT

PURPOSE: For injecting a lethal dosage of toxic agent into a
Tank fOr neutralizing effect .

STATUS:  Study coaplete. Non-Std.

DESCRT="TON: The Z8 toxic agent kit as desizned to be adoitfd
By zae i ndividual soidisr to the stanaara 3'5gHei: Roe%==
n

-

e84A2. The kit consIstsof a container and tWo componens
adapt ers. The steel agent container holds about 175ce of
B or other comparable |iquid agents.

The two component || cgui d adapter is rréide of alumirum and
is designed to nold the agent container and to aaapt - it in

| ace between tie motor and the rocket head. No special

ools are required in the field E?and t 1iss f%lreﬁd from tie
standard 3"s rocket |auncher. sically™"stable up to arvout
300 yds.

DOSAGE:  Dosage against a tank is 200 mg min/m3 Wi ch is four
times the lethal dosage.



UNGLASIr Y |
NAVORD REPCRT 6954 ( FI RST REVI SION) S

AGENT KIT, TOXIC (GB) 3"s ROCKET, g8  (CHARACTERISTICS)

WEIGET OF KIT: 1.25# LENGTH :5-12"approx
Max RANGE. : 500 yds MAX DI A: 3115
MAX VELOCITY: 320 ft/sec AGENT VvoLUME: 167 ccC

USED WTH  M28A2 Rocket
LAUNCHER: 1 20, M 25 or M 30

Secr'e:tor more information See Cfmsea dat ed 8 Dec 1959 V\/hl Ch is

REFERENCE: CWLR2328 dated 8 pec 1959 which is Secret

4-94 e 3 ‘-r‘-:?"".,'f"- |
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NAVORD REPORT 6954 (FIRST REVISION ¢ E} - -

ROCKET, GAS, NP, 115MM (GB) M 55 (CHARACTER}ZS’TJ;CE)A/;L y'.
4;-9 iV P a TK-

FI RED WT: 5%+ FILLER-VT: @B - 10.0#. ‘F.E.: 1T%  Approx
BURNOUT wT: 39.7# MAX RANGE: 10, 500 Met¥IR: 10%
FUZZ: PD ~ 1 417 (T 2058) BURNI NG TIME: 2.6 Sec a 70°F

BURNING prsTancz: 3000 ft a 70°F BURMOUT VEL: (1ax) 1980 ft/sec
IMPACT VEL a MAX RANGE 840 ft/sec LAUNCH VEL: 80 Ft/Sec
TABILIZATION: Fol di ng fin (il 150) LAUNCHER: {4 91

ROCKETS PER TAUWCHER: 45 LAUNCHERS/BATTALION: 36
ROUNDS/BATTALION/3Q sec: 1620

WARHEAD USED: M 56 (GB) HEAD LENGTH: 334 with fuze
MOTOR LENGTE: LUL4ITS wth Fins Folded ,
ROCKET LENGTH: 78" appr ox WARHEAD WT: 20.60# '/\"2 !
f.E.range at Max) 60 yds, In deflection at Max _ 20 mils
MOTOR WT: 37.5% MOTOR USED: M 67 CALIBER: U4l
BURSTER: 1 34 (Conp B) AUX. BURSTER: M 36 (Comp B)

TOTAL TMPULSE: 3200.1b/se¢ (avg) MOTOR IGNITER: M 62 (25 grans)
MOTOR THRUST: 123% average PROPELLANT cHARGE: # 28 (19.3#)
SeUB M 2-2 used MIM. IGN. CURRENT: 0.5 amps

DRWG: E 90-1-10 RELOAD TIME: 20 min approx

SAFETY-EANDLING: See TM 9-350 CONTAINER: M L4hl

REFERENCES: M 3-250, TM g- 1950, TM 3-200, F¥ 3-5, FM 3-8,

N EC:«ILCD_ 57—9t§eport f N,
NOTE:  An_adaptionkit Tor nmount | the M 91 S
vehicles has been reco.mnende«‘Pg | auncher

- . . -

4-56
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NOMENCLATURE: Rocket, Gas (P), 115iM (VX) ¥ 55
TYPE: Fin Stabilized - Surface to Surface - GCentral Burst

PURPOSE: Provide toxic chemcal offensive capability for large
Target area.

STATUS: Std WSA and usic
Nousiicstock as of 31 Dpec 1960.

DESCRIPTION: This is a folding, fin stabilized, surface to sur-
Tace rocket designed for the delivery of vX liquid agent
against large area ‘targets. The major conponents are a war-
head filled wth vx, a PD fuze, Burster, Auxiliary Burster,
Headspring, Igniter, Mdtor with fins and propellant. The
rocket can be "air 1ifted by helicopter or can be fired from
a truck or'by ground 'enplacement. The | auncher is capable
of delivering 45 rockets in 15 seconds and is |oaded and
operated by a crew of six men., A battalion can fire 1620
rounds in the first 30 seconds.

Refinements iNn designof the rocket and |auncher during
the past year have resulted in denser impact patterns and
better —accuracy than previously reported. Approximately 30%
inprovement is realized in deflection probable error at max.
range, correspondingly conpressed patterns are achieved by
the system at shorter ranges. About 300 rockets were fimed
with satisfactory results since the nodifications were made.

AREA  QOVERAGE Assumng a neutral tenperature gradient, & wpg

wind, ana 60°F tenperature it requires 5 rounds to obta-
50% coverage of one Hectare with a dosage of 50 Mg-mga/ig

within 30 seconds.

DEVE%Q%ISNT EISTORY: In devel oprment this rocket was designated

~ y-c7



NAVORD REPORT 6954 (FI RST REVI SI ON) s

W

10CKET, GAS (P) 115MM(VX) M55 (CHARAC Icé)éM d 10/

FI RED WI: 55.2# FILLER-WT: VX - 10. 7—“ E 18.9%
\_/
BURNOUT WT: 38.7# MAX RANGE: 10,500 met ¢2: 9%

FUZE: PD - 417. Tests are also being made with VT fuze T 2061
BURNI NG TIN2.6sec a TO°F. BURN NG DI STANCE: 3000 £t a 70°F

BURNOUT VEL (MAX): 1980 ft/sec  IMPACT VEL MAX RANGE: 840ft/sec

LAUNCH VEL: 80 ft/sec STABI LI ZATION: M 150 folding fin
LAUNCHER: 1 91 LAUNCHE/BATTALION: 36

ROCKETS/ LAUNCHER: 45 RDS/BATTALION/30 SEC: 1620
ROCKET LENGTH: 78"appr ox WARHEAD LENGTH. 33%4with fuze J
WARHEAD USED: M 56 MOTOR LENGTH: 44i75Wi th fins fdded
WARHEAD WT: 20.60# MOTOR WI: 37.5#

MOTOR USED: 1 67 CALIBER: 4044

P.E.. (mex range) 60 yds LN DEFLECTI QN (MAX RANGE): 20 mils
BURSTER: M 34(Comp B) AUXBURSTER MB6  (Comp B)
MOTOR | MPULSE: 3200# average MOTOR IGNITION.. M 62 (25 grans)
MOTOR THRUST.  1230# aver age PROPELLANT CHARGE: 128 (19.3#)
sQuiB: M2{2 used) MIN | GN CURRENT: 0.5 amps

DRWG: E 90-1-10 RELOAD TINE 20 min approx

SAFETY HANDLING: See TM9-350 CONTAINER. M 441

REFERENCES: ™ 3-250 TI\/IO 350, - -200, -
FMNCSE-d Sy {1 58: =350, TM g 1950, TM3-200, FM 3-5,

E An adaption kit for amounti ng the M 91 |auncher on various
icles has been recommended. SO being 'studied with Air
Bur st fuze.

- 'I""-‘-‘
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HOMENCLATURE: Rocket, Area Toxic, 115MM (wp) T-238
TYPE: Fin Stabilized - Surface to Surface - Central Burst

PURPOSE:  Spotting, Screening, |ncendiary and Anti-personnel
STATUS:  Feasihility Study - Non Std

DESCIEI PTIO\(Ij: fThisfhisdal'fm di ng]c “\f?D’ su;‘face to surface rocket

esrgne or e delivery 0 . The major conponents

a wgrhead filled wth *.}IIP, a PD fuze, rster, rrpAux(? iarym
Burster, Beadspring, Igniter, Motor Wth fins and prop&l-
lant. The rocket can be air lifted by helicopter or can
be fired from a truck or ground emplacement. The |aumcher
is capable of delivering 45 rockets in the first 15 seronds
and is loaded and operated by a crew of six nen. A pgt-
talion can fire 1620 roundsin the first 30 seconds.

AREA (QO/ERACE  Assuming an 38 MPE Wi nd, Ang R, neutral temper=a.
fure gradient and temperature above 60°F it normal |y remrim:
about 3 mn. to adjust fire on the target and a snoke cizta:
is established by voililey firing smoke rounds into the area
until the desired density is “achieved. This may take 1 o
2 mn, depending on the amount of snmoke in the Tound, mete-
orological conditions andthe density of the curtain desired
_ For exanple if the required curtain is establish& 1m 1

mi n. wth 10 rounds, then approx. 5 rds/min. Should mainmtai.
the curtain. For a blindi n? and casualty effect W is 24re
directly onthe target at fhe sane rate required to estahli

the curiain. See 3-5 for other conditions.
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ROCKET. AREA TOXIC. 115MM_(\\P) T-238

FIRED WT: 65;%
BURNOUT WI: " 45.7#

,%um Ryl

WI-FILLER: 17.57 WP
STABI LI ZATI O\

t

il .

R "TNSRy

{CHARACTERISTICS)

26.9%
M 150

F. E. :
Folding Fin

MAX  RANGE 10, 000 Meters
FUZE: PD - M 417

VO D. 5%
BURNI NG Tl ME:

2.6 sec a TO°F

BURNING DI STANCE: 3000 ft a 70°F
PROPELLANT CHARGE: M 28 « 19.3#
LAUNCHERS /BATTALION: 36

READ LENGTH: 33%4with fuze
OVERALL LENGTH: 78" approx
MOTOR WI:  37.5#(M 67)

IMPACT VEL AT MAX RANGE: 840 rt/sec
ROUNDS/BATTALION/30 geec: 1620

AUX BURSTER M 36 Comp B
MOTCR_USED : M 6/
MX  IGN. COURRENT:
MOTOR 0.D.: 4U4L
MOTOR THRUST: 1230# average
P.E. MAX RANGE: 60 yds

0.5 anps

REFERENCES:

LAUNCH VEL: 80 ft/sec
LAUNCEER REQ D: M 91
ROCKETS/LAUNCHER: 45
MOICR _LENGTH  445' 75
READ WP: 21.6F (u56)
BURNOUT VEL: 1980 ft/sec
SQUIR: M2 (2 used)
BURSTER M 34
BURSTER FILL: 3# comp B
| GNI TER CHARGE: 25 gm BP
RELOAD  TIME
CALIZER:41' 44
MOTCOR

approx 20 min

| MPULSE: 3200 1b/sec

PE MAX RANGE DEFLECTION 20 mils

T™ 3-250, TM 9-1950, FM 3-5, Fit 3-8
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NOVENCLATURE:  War head, Rocket, Smoke, 5", (PWP) Mk 4 Mod 1
TYPE: Fin Stabilized - BEVAR - Central Burst « Ar to surface

[

U PURPOSE: Spotting, screening, and anti-personnel effects
j STATUS: Std USN. 44,793 in Navy stock as of Dec 31,1960
S DESCRIPTION.  This varhead, when used with Motor Mark 10 ma 6,

comprrises the Mark 36Nbd { Snoke Rocket ?" ? HVAR.
Forvard fired from aireraft (0 Surface fo potting, ~screen

ing, anti-personnel, and limited incendiary effects, Ebe
. motor is fin stabi | zed ﬁnd at a| s a distanc ofw%
in ab?ut 2? secor(ljdst A t tgomalbns tt e | ﬁl_e—-x
‘- nose fuze, fuze adapter, burster tu ster we ste
charge, support, an base closure. erhe LBUYSIGY L gﬂm
¢ - almost the full length of the warhead. The base is closed
‘ by a_ threaded member.
’ The notor consists of a body, fJI_H ass nbl y péo pellant,
igniter assenbly and armng wre. ebf W2rnesd
IS approximately 11,000 vyards.

AREA CQOVERAGE: The warhead has a persistence of approximately
T mnute. Misibility to aircraft is 15000 ft, and wvisibi-

i lity to ground observer is 5000 ft. Burst r adi US for antl
personnel effect is approximately 50 yards for one Mg 4 wmaT

)
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WARHEAD,_ROCKET, SMKFE, 5", (PWP) MK 4 MOD 1
HEAD CHARACTERISTICS: (MK 4 MD 1) DRWG: 656341

FI RED WEIGHT: 50.84# DLA: 5.0" LENGTH: 3667
FI LLER-VEI GHT: PWP - 19.65# F.E.: 38%
NOSE FUZE: Mk 149

BURSTER CHARGE: Tetryl approx. 135 grams
MOTOR CHARACTERISTICS: (Mk 10 Md 6) DRAWG 656724

MICR TYPE M 10 Md 6 | NI TER Mk 114 (0.25# HE)
PROPELLANT GRAIN. Mk 18 Mod 0 (24.83#) THRUST: 4700# Average
ARMING WIRE: M 1 or M6aA2 BURNING TIME: 1.15 Sec

FI RED WEIGHT: 89.87# FIN DA 15726 LENGTH 51"31

ROCKET Q%ARACTERISTICS: (M 36 Md 0)
(Mk Head and Mk 10 Mbd 6 Mtor)
BURNOUT WAEI GHT: 114.9:# BURNQUT VELQOTY: 1325 ft/sec

RANGE: 10,900 yds a -45" OVERALL LENGTH 845' 98

FIRED WEIGHT: 140,71#
USED WTS: Launchers Mk 5 thru Mk 9, and AERO 14A Rack

SAFETY-HANDLING: See TM 3-250

REMARKS ©  The Mk 4 Md 1 head, and M 10 Md 6 motor nake up the
Mk 36 Md O Rocket

BEEEBE!EE . 0P 1415, OP 1239, NAVCROINST ~ 8650. 6, OP 2210,
OP 1829, MIL | - 17924, op 1304, OP 1855

4-62 L anmTIn
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NOMENCLATURE: Wrhead, Rocket, 5", Snmoke (WP) Mk 39 Med 0
TveE, Spin Sabilized - Suwrface to Surface = Central Burst

PURPOSE: Produce casualties; provide Spotting and screening
Smoke

STATUS. MNon Std. UWN No stock as of 31 Dee 1960.

DESCRIPTTAN,: This. . . .., .. Stabilized surface to surface
head Which was develgped to fulfill a Ny re-
POCKeT WaTpead \moke felled o darhead for ude e angre

bonbar dment. To afford ipiteréhangabllity with existing 5

-l

Naval rockets the ¥k 39 was designed from an unmoaizieq. sug, .
14 warhead for the standard !\balél M U4 rocket  moter. Althees
a smaller dianeter burster tUDE IS used “I'n this rocket, the
heads as well as the press fif closures arethe same as thos
used on the Gas projectiie. Upon |npact the PD fuze functlc
to set off the auxiliary fuze; Which In tura ignites the bur

ster charge to explode the mnition and release the chemiscal

AREA QOVERAGE: W clouds produced had od densi and -
ticle  size appeared . satisfactory. gﬁ).rﬁ“d%rhﬁm "‘aget%r: >
to 10 min in winds of 510 I5MEE. e ¢5'%a sole warnear
anti-personnel effect is about 50 vyar g'€ warneac
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WARHEAD, ROCKET, 5", SMKE., (W) MK 39 MD 0  (CHARACTERISTICS)

ROCKET FI RED VEI GHT: s1# FILLER-WEI GHT: wP-10.96# F.E.:21.%,

RANGE: 4600 yds BURNOUT WT.: 45# DA 50
HEAD WEI GHT: 29.3# (M 14) HEAD LENGTH 20" With Fuze
LAUNCHER. M 50, Mk 51, M 102, mx 105, Mk 52, Mk 101

ROCKET LENGTH: 3292 FUzE: PD M 30 Mod 4

AUX. DET: M 44 Mod 2 MOTOR, Mk 4 Mod 4

BURNOUT VEL: 807 f£t/sec BURSTER CHARGE: 0.43#Comp "B"
CLOSURE.  Press Fit BURNI NGTI ME: 77 sec a 120°F

BURSTER CASING: M 5
PROPELLANT W\EI GHT: 6# approx. BUAEPS DRWG 1380985

STABI LI ZATI ON: Spin

LAUNCHER -~ RATEOFFI RE Mc 50 - 2 rds/sec Single or 4 rds{sec
1n pairs; Mk 51 = 12 rdsgg sec; Mk 52 = 7rds/4 sec; Mc 101
2 rds/0.3 sec; Mk 102 = RPM Mk 105« 48 RPM

HANDLI NG SAFETY:  Test condueted on Vibration, rough road haul,
MoVi Ng drop, | ow drop and safe drop were successful and indi-
cated that this warhead 155 salﬁ or norrral mlitary handling,
shi pment and storage, ee 3-2

DEVELOPMENT HISTORY: In devel opnent th|s item was designated
E 44.CCTC Ttem 3022 dated 19 April 1955,

REFERENCES: OP 1260, op 1415 (Conf. ), OP 1424, OP 1304, T 3-250
DPGPC;'#’eo? April 195.8, MIL-w-14586, OP 2210. (NOTE. OP 1424
i s Conf

4-64 . Ces
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NOVENCLATURE :  Wrhead, Rocket, ", Gs (GB) Bk 40 Md 0
TYPE: Spin. Sabilized - Surface to Surface - Central Burst

PURPOSE: Provide toxic chemcal offensive capability
STATUS:  NoUSN.d No stock as of 31Dec 1960
—_— /=-f

DESCRIPTION:  This 4s a spin stabilized, surface to surface _
rocket warhead which was developed to fulfill a Navy reguire-
ment for a chemcal filled " warhead for wuse in off shore
bombardnent.  To afford interchangeability wth existing 5™
Naval rockets the Mk 40 was  patterned after the standard
M 14 Md 0 warhead. The principal nodifications of this
head are adaptions for a larger burster, providing for a
nominal ggent to burster ratio of 2/1 for better dissemi-
nation of agent in aerosol form, and” for better sealing of
the burster well wthin the warhead to mnimze [eakage.

Metal parts of the warhead are designed for wuse wth
standard Navy rocket nmotor and fuzes. on inpact the F
functions to” set off the auxiliary fuze, which in turn 4g-
nklltes t he burster charge to expl ode the nmunition and relezse
the agent.

AREA COVERAGE: Assuming a wnd speed of 6 MH Tenperature 54*=F,
Tenperature gradient +0,1, and RH of 55% the coverage nf "1
Hectare In 30 seconds with a lethal dosage of 100 Mg'm/‘m?’
is 4.26rounds for ?o%, coverage and 6.6rounds for 80%
coverage.. See #206 for~ detailed coverage.

DEVELOPMENT HI STORY: During devel opment this item was desig-
nated £ 45.

u-£5
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WARHEAD, ROKET, 5", GAS (B) MK 40 MD 0 ( CHARACTERI STI CS)

AOCKET FIRED WEI GHT: 50.5# (Wth fuze) F--WEIGHT: @B 4.8%
ROCKET LENGTH: 3212 BURNQUT VM GHT: 44 ,5#
PROPELLANT WEIGHT: 6# F.E.: 9,514 BUAEPS DRWG 1380991
HEAD WEIGHT: 28.8# (With fuze) HEAD LENGTH. 20" with fuze

DA 5% FUZE: ?D Mc. 30 Md 4, and Aux. AD Mk 44 Mod 2
MX  RANGE 4600 yds AGENT/BURSTER RATI O 1.7/1 )
MOTOR. ik 4 Md 4 BURNING TIME: 77 sec a 120°F

BURSTER CHARGE: 2.80# Conp. B BURNaur VEL: 807 ft/sec o

LAUNCHER - RATE OF FIRE: Mk 50 - 2 rds/sec single or 4 rds/sec -

In parrs; Mc 51 - 12 rds/5 sec; Mk 52 ds /4 s Mc 101
) rRave .3 secs Mk 102 - 5D SFoMl e 105 - 4Bl ¢

CILOSURE: Press fit STABI LI ZATI ON:  Spin
HANDLI NG- SAFETY: This warhead successfully passed the rough -
nandling, surveillance, solar radiation, tenperature condi-
tioning and vi bration tests which indicates that it is safe -
for normal mlitary shipment, handling and storage. See .
T™ 3-250, ,
-/
REFERENCES: (perational Research’ Gou pSt Udi/ P 2210, -
f 3 4 “T™ ~1950 DPGR

TM 3=250, P 1260, (P 1415, 0.0 M2}
#N&dG %e'c': 1958 (Conf.) MIL-w-45087, CCTC |tem 2467.

- 66 T
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NOVMENCLATURE:  Wirhead,  Rocket, 540 Swke Target Mc 21 Mbd 0-1

TYPE: Central Firing - Surface = Spin Stabilized « Pyro
PURPCSE: Simulate aerial targets for gunnery practice
STATUS:  Non-Std USN No stock on hand as of 31 Dec 1960

DESCRI PTION:  Warheads 1oé 0 and Md 1 are conposed of a per-

and is attached to the

forated head wth achesive tape. cov?red. holes arranged
circunferentially fore and ,a [Toading conponents” as-
senbly, and a nose plug. The loadingconponents are two ¥ |
colored snoke grenades <connected back to back with adhe-
sive tape. The holes which nornall¥ appear 1 the fror?]t enc
of the “grenade are tape covergd he "Torward grenade has a
p|ug C|Os|ng the fuze V\Ell base is attached to the af-
grenade by a threaded stud in the fuze well. The base has
a diaphragm With a central firing boss and a .32 caliber
long cartridge with a primer and "first fire mixture®,

This first fire mixture is conposed of 3 parts black
powder and 5 parts of a mxture of alumnum and potassiux
perchlorate. This is blended with 7% solid solution of
shellac and ethanol. The ethanol is evaporated, leawving
about 1% of shellac in the final first-fire mxture. & &3¥-
lindriecal, perforated %renade support encl oses the granades

'S a ase by a flange and screws. The
cylindrical support has a neck that receives the nose plug.
e nosepl L_I? supports the grenade support. An air-inlet
port 1s drilled thru the center of the nose plug. When the

rocket is fired, notor gases snap the diaphragm forward,
The central firing_ boss _mpmges against the primer in the
cartridge case. The primer Tires “the first-fire mixture,
causing tke grenade to ignite. The snoke generates pressur
and bursts the adhesive tape covering the holes. The smoke
passes thru the holes in the support, bursts the tape cover
ing the head holes and flows into the atnosphere.

L T ———
RS 5-67
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WAREEAD' 510, SMOKE TARGET MK 21 MODS O | ( WARHEAD CHARACTERISTICS)

OVERALL LENGTH: 16706 DIA 4797

FIRED WT: 227 EMPTY WI: 12.93#

DRWG ~ 655868  FUZE: None MAX RANGE: 4620 yds
FILLER-WT: Two M 18 Grenades 1.5# ea. TOTAL PAYLOAD \[: 7.02#
BALLI STIC TABLE: OP 1498 STABI LI ZATI ON:  Spin

Md O and Md 1 have different steel at base of head. Md 0 is
a nmodified version of 5 Mk 10 Md 9 warhead.

MOTOR CHARACTERSTICS. 'TYPE MK 4 MDS Ol-2-4

FI RED WT: 21.69# EMPTY WI: 15.42#
THRUST: 114% | BURNING TIME: 1.06 sec
MAX LENGTH: 15765 O.D.: 4797

PROPELLANTGRAIN: Mk 22 Mbds O-1-2-3 (5.78%#)
| NI TER: Mk 118 Mds 0-1-2 (0.129

BBACS: 1 - 467049; Mod 4 - 655922
OQOORS UWSED Red, green, violet or vyellow

ROCKET CHARACTERISTICS: (MK 27)

Fl RED WT: 43.69# BURNOUT WI: 37.70#
LENGTH : RANGE: 4620 yds CONTAINER : Mk 23 Mbd O
MAX VEL: 778 £t/sec BURNNG TIME: 1. 06 sec

DRWGS: Gen arrangenment 660860, LD 174517
LAUNCHERS : M 503 Mk 51; M 102; MW 105;

: Thl?Mtk21vvarhead and the Mk 4 notor make up the Mc 27 Md 0
= rocke

REFERENCES: oP 2210; 0P 1415; 0P 1260; OP 1498; OP 1246; OP 1424,
0P 2110; cr 1304 0P 1855

4-68 R .
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NOMENCLATURE : War head, M ssile, Chemical, (GB) §s-11

TYPE: Massive = Central Burst - Wre Qided - Surface to Suxrfac

PURPOSE: Anti  personnel and anti tank with CW agents for use
— against small targets.

STATUS: Feasibility study conplete. FPrototypesbeing fabricatec

DESCRI PTI ON: A light surface to surface mssile propelled bdy &w
separate rocket notors, (l) a booster for Initial aceceleratz

- and iZ) a sustainer for powered flight. Quidance commands

are transmtted through two wres which unwnd from the mis-

sile during flight. ~ The mssile is controlled and brought
into alignment wth the target during flight by neans Of3a3
mnual control stick located near the launch point, X¥°
possible for one gunner to control a battery of sSix missiles
and the mssiles can be fired directly fromtheir shipping
containers. A small crew can set up the entire battery and
ground station in about 15 mnutes. :

A cable allows the gunner tw select an observation point
removed from the launch site, Wth the remte-control eguir
ment the gunner acquires the missile, and guides it to the
target. The best accuracy 4is attained at maximum range,

l'i qui d agent is.contained in the vol ume of the eylindrical
~ogivenose between the skin and the burster tube. Upoa
initiation of the fuze and consequent detonation of the

burster ~at mssile-target inpact, the agent 1s disseminated

as a cloud of vapor, aerosol, ~and liquid splash. It 1s

possible that vX could be substituted for GB £i111 with a

mnimm change in hardware design.

AREA (QOO/ERAE Dissemination efficiencies of 504 and 62% reflec
effective agent strengths for 30 second and total dosage.
Meteorol ogical  assunptions are neutral tenperature gradient,
5 MPH wnd, and anbient air tenperature of 60°F. |t 4is
assuned that 10 mssiles could be saﬁlvoed on a _target for a
30 second suprise condition, and that up to 22 mssiles

could be launched within 5 to 10 mnutes for a total dosage
condition.

3-89
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WARHEAD, MSSILE OEMCAL (@) SS11 (CHARACTER STICS)

WARHEAD WT: 13# AGENT-WI:  GB 7.0# F.E.: 53.8%
WARHEAD LENGTH. 16928 WARHEAD DI A: &%v49

WARHEAD SKIN THICKNESS: 064 BALLASTW: 1.9#

MISSILE LENGTH: 4205 MAX. VEL: 624 ft/sec

NO. OF FINS: 4 FIN _SPAN. 20"

MissiLe LAUNCH WT: 62# VO D: 10%

MIN. RANGE: 550 yds MAX RANGE: 3830 yds

RATE OF FIRE: 10/30 sec

REFERENCE:  CWL Tech Menp 30 - 53 dated February 1960 which is
Secret .

-
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NOMENCLATURE: Rocket, Fire, 8",(NP) E 42R2

TYPE: Field Loaded - Free Rocket « Fin. Stabilized

PURPGSE::  Provide incendiary offensive capability

STATUS:  Devel opnent conpl ete. Tests di scontinued. Research

being conducted in field of propulsion. This my be
‘reinstated at a later date. Requirement canceﬂ.'%'a. Y

LI M TATI ONS: To be determi ned.

AREA COVERAGE: A single round wll spread napalm gyer g 25

yard diameter. Accuracy disversion indicates
area of 600 yds long X 500 wde a 2000 yds rafige' & %€
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ROCKET, FIRE, 8" (NP) E 4272 (CHARACTERISTICS)

FI LLER- CAPACI TY: 5.7 Gal or 32.5# Napalmn (2.25% W4)

VEI GHT LOADED: Approx &4 VEI GHT EMPTY: Approx 28#
LENGTH: 67" Approx DIA: 8-3/8" F_E : 53.204

ROCKET MOTOR:  Standard 2.75" FFAR Mk 2 Md 1

MAX VELOCITY: 540 f£+/sec a 30" Elevation - 2000 yds
VELOCI TY OFF LAUNCHER: 80 f£t/sec appr ox.

FINS: FReplaced by chemical corps

FUZE: P.D. Nose mounted E 15al ways type

| GNLTOR: M 23A1 BURNOUT TIME: 1.6 sec
MAX RANGE: 3000 yds BURNQUT DISTANCE  Approx 350 ft
LAUNCHER: Single rail « expendable !

8 shot truck nounted has been used
- 15 shot truck nounted has been used
Miltiple type launcher to be developed by Aty Qd.

REMARKS: Field f£:z1ied and assembled. Designed as a conpact
package,

REFERENCES : OP 1229; OP 1415; 0P 2210; OP 1304; OP 1855

4-72
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NOMENCLATURE: Warhead, Bullpup Mssile, (GB) (250#)

TYPE: Massive - Supersonic « Ar to Surface

PURPOSE:  For use wth attack type aircraft in support of ground
froops and for wuse against yF;malll tactical tanets.

STATUS:  Feasibility study conplete. Project not established.
Prototypesf abri cat ed.

DESCRIPTION.  This is a massive type warhead, air to surfaee to
be carried by a var|et?/ of Naval Arcraft. The OPE of the
t.,
t

Bullpup warhead is 30 and this high accuracy coupled
with smll or "point" type of targets to be attacked

this warhead, indicates "a single unit or nassive type war-
head as the weapon of choice,  sjnce. h& gh concentrations ar
“over kill" of small areas are desired.” The warhead con-
sists of a ecylindrical agent container wth a central burstex
for explosive  dissemnation. _

- The warhead wll be interchangeable wth other warheads
wiich are used wth the Bullpup Mssile. A relatively thieic
casing of mld steel is wused which wll wthstand se\</ere
handling loads. Ballast is necessary to obtain the correct
weight.” The mssile is radio controlled to the target zmm

can be wused against small crafts, tanks, vehicles and smml3
bui | di ngs. ’

AREA  COVERAE  with 105# of @B it is estimted that the area
covered by lethal dosage or higher to a resting man (ict
50=100 Mg-Min/m3) in 3sec, based on Inhalation effects
only, is 2900 sq. neters ‘average, and 1450 sqg. neters r&é&
mim  Coverage is_ hbased on a target of neutral temperatire
gradient, 4MHx wind, and air tenperature of 60°F.Average
area produces a circle of 100 ft. radius, and the min. area
produces a 70 ft. radius. Snce both the average and the
mn. effects RADII are greater than the CPE the aiming
point wll al \/\laysd be cot;/er_ed by a lethal dosage. Area cower-
age on a total dosage basis, under tpe sane meteo cal
cgndltlons will prodl?ce 100 Mg-Min/mg for 30,000 §3?°g§§§s

.
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AREA COVERAGE (Cont.): or an ellipse of 64 x 600 meters, 35 Mg-
Min/m3 for 94,000 sgq. meters, or 100 x 1200 neter elr|pse,

20 Mg-Min/m3 for 175,000 sq, nmeters or 150 x 1500 neter
ellipse. See CWL Tech Memo 30-47 for nore details.

WARHEAD, BULLPUP M SSILE, GAS (GB) 250#  (CHARACTERISTICS)

DIA: 10-7/8" LENGTH: 38742

GROSS VEIGHT: 250# | oaded F.E.: 42%

AGENT VEI GHT: 100# of GB

FUZE:  Impact BURSTER WEIGHT: 3 to0 10# approx.
BALLAST VEI GHT: 49.5# BURSTER TYPE: Central

WARHEAD OPENING: | npact MAX VELOCITY: Mach 2.2 (Mach. 1.4 avg)
CP.E: 30 ft from8 000 to 15000 ft altitude.

DIVE ANGLE: 0° to 70"

BODY MTERAL: 0Y188 Steel

MISSILE CHARACTERISTICS :

TOTAL MISSILE WT: 570# BURNOUT WT: 46T#
FOELSHT : MSSILE LENGTH: 12670

WNG SPAN: 3799

HANDLI NG SAFETY:  Dueto the thick wall casing this warhead is
—consiagered safe for normal handling.

REMARKS: vX i s al so being studied for use in this warhead.

REFERENCES: COW. Tech Menp 30-47 which is confidential. ACC
Project #4-16-020-01
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NOMENCLATURE: Warhead, 318M Rocket, (GB-vX), E 20

TYPE: Bomblet Loaded - Surface to Surface
PURPOSE:  Provide toxic chemcal offensive capability

STATUS:  1C expected Fy-62

DESCRI PTI ON: This is a surface to surface warhead used to

The E 130R2 spherical bonb. The warhead for th '
Mssile 1s _basgd on a nodification of the (%adera%fnﬁééﬁ gn'm'hn
and is helicopter transportable on 4ts launching gear. 1+

is fabricated of 0.81” alumnum alloy and is sealed at ‘three
stations wth gaskets to protect against any |eakage that
mght occur. Three extruded longeron nenbers are initiated
through a detonator bl ock. .

This block has a snall central tetryl pellet into which
a primacord is led and accepts the two out-put flask tubes
extending from the fuze. on functioning the skin severs
into three sections. The Aerodynamic forces displace the
three sections aft and ram air "pressure ejects the munitions.
The ejection of the bonbs is aided by tw thrust cones. The
bonbs 'in the lower part of the warhedad are deflected outward

by the wupper thrust cone.

AREA  OOVERAGE  Assuming neutral tenperature gradient, 5 MPH
wnd speed, 60°F tenperature, average breathing rate 15
liters/min; to achieve a 30% casualty rate, a predicted area

coverage of 27.8 Hectares* (.272 sq. mi.) s possibl e for
unmasked personnel. _ If  inversion conditions exist, the
stated area coveragei s increased by a factor of 2.5; under

| apse conditions, the stated area coverage wll be 258 as

great; wnds under 5 MPH will double the stated area coverage
and from 7 to 10 MPH, the stated area coverage wll be halvec

Tenperatures above 80°F Wi Il increase the stated area cover-
age by 30% and tenperatures from 0° to 40°F wi || decrease the
stated area coverage by 204%.

* Based on test data of individual bomblet static tests

[
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WARHEAD, 318MHM_RQCKET. (GB-VX) E 2  (CHARACTERISTICS)

WREAD FILLED VE G 262% MAX. RANGE: 25,000 yds.
WREAD DA 125 (317.5i) HIil RANGE: 3,500 vyards
ETOMBLET:  130R2 WARHEAD LENGTH: 79"

BOMBLET QUANTITY: 52 a 2.4 ea. WARHEAD FUZE: T-2075-MT
ROCKET {10TOR: XM26EL BOMBLET ARMING SPEED: 1800 RPM
BOMBLET FUZE: X912 Centrifugal arming, All-ways inpact
WARHEAD OPENI NG Priinacord MX ~ VELOOTY: 2825 ft/sec
LAUNCHER: XM34 TIME TO MAX. VEL.: 10. 2 sec
CP.E: 100 vyards

ROCKET GROSS WI.: 879# ROCKET LENGTH: 150°
ROCiﬁrIIE)'{orE)Eg GNATI O XM-51(Consists of E-20 warhead and XM26El

RAE G FIRE. 3 t0 6 rockets/:in/hr/launchel. 4 | qunchgrsi 9
battery, 3 batteries per battalion, 1 hattalion per no

HANDL | NG SAFETY: ACC- Tl -196-12 May 1960, TM 9-1903

NOTE: This warhead is al so being studied for vx. The war head

S
is usually referred to as the "Littlejohn "

REFERENCES: cHLC Board Report  titled "Casualty FEffecti
0X1 %w Munitions" dat gd 6/27/5 (Conf.sl: 1yech méiﬁé"es%efg‘f’z of

(Conf.) dated Sept 1957. T1-196-12, TM 9-1903
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NOVENCLATURE:  Warhead, Sergeant Mssile, (@B-VX)
TYPE: Supersonic - Bomblet Loaded - Surface to Surface
PURPOSE: Provide toxic offensive capability.

STATUS. TC expected 2 Qarter Fy-63
DESCRIPTION.  This is a surface to surface munition powered@ by
a solia propellant rocket motor which burns to completion ON

each flight. The warhead is cone shaped with an alumitrum
skin, and is smaller at the nose end than it is at the motor.
It is loaded with 329 bonbs E 130R2 for GB, u720bé&s
E 134 for VX. The fuze is in the nose section which_ 4s 50T
long and the bonbs are in the rear section which is 89" long.
Snce the warhead conpartnent is volume limted the fLore
and aft dividers have been elimnated. Four  longitudina nor
eld t|8htly against

load carrying prinmacord back up bars are _
the inside skin surface by clips, and recess into the forward

and ~aft bulkheads. Primacord is also located circumferen-
tially in these bul kheads. o, functioning ~ the verhead
skin "1s” split by the primacord and 1s peeléd off releasing

the  munitions.
AREA  OOVERAGE  Assuming neutral tenperature gradient, 5 FPFE
rate of 135

wnd speed, 60°F tenperature, average breathing ;
rate, a predicted area

-liters/min; to achieve a 30% casualty
0ssi bl e"for unmasked persommel.

coverage oOf ,67sq.M.* is p
[f inversion con&ltmns exist, the stated area coverage is
increased by a factor of 2.5. (nhder lapse conditions, “he

stated area coverage wll be 25% as great. \Wnd dex
MPH wll double the stated area coverage and from S/u?oerlg
MPH, the stated area coverage will be hal ved. Temperatuore
above 80°F wll increase the stated area coverage by 30%

and tenperatures from 0° to 40°F wll decrease the "stated
area coverage by 20%.

* Based on test data of individual bomblet static tests,

o
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WARHEAD, SERGEANT M SSILE, (agedvx), E-21  ( CHARACTER sTI CS)

WARHEAD V\EI GHT: 1611# RANGE: 7sNautical mles

WARHEAD DIA': 31" WARHEAD LENGTH: 139"

MUNITION. E 130R2, E 134 MUNITI ON QUANTITY: 329 of E 130R2
or (20 of E 134

WARHEAD FUZE: Barometric WARHEAD OPENING  Primacord

ROCKET MOTOR  xM-53 LAUNCHER,

MAX VEL: Mach 4.5
HANDLI NG - SAFETY: See CAL Tech Menp 30-19
NOTE : This warhead is also being considered for wx.

REFERENCES : COW Tech Meno 30-19 Confidenti al
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85 INCHES 84 INCHES "
(FUZE SECTION) (WARHEAD)

NOMENCLATURE: ~ warhead, Sergeant M ssile, Liquid (Bw) .

TYPE: Surface to Surface - Ballistic Missile~ Supersonic
PURPOSE: Dissemnation of BW Liquid Agents
STATUS: R&D. T.C schedule 4 Quarter FY 1962

DESCRIPTION: The outside skin is identical. to the other Sergeant -
Warheads. The fuze 1s in the nose section which is 50 inches
long and the payload section is 84 inches long. The bomblets
are carried in ‘a f_|berg1las container. There”is one half inch
space between the fiberglas container the outer alumimm
skin. There is also a "layer of "E" felt insulation on the
outside of the fiberglas container. An insulated shipping
container wll include” an electric heat punp to control the
agent  storage tenperature.

. OPERATION: The warhead fuzes function at a preset position
—along the normal Sergeant flight path. A the time of fime~
tioning the warhead skin and "enclosed fiberglas contai ner
are split sinultaneously by linear charges which results in

peeling of the skin and liner.

AREA QO/ERAGE  Pattern area depends on opening height. Ex-
pected use opens from 25,000 to 50,000 feet which would
ive a bomblet inpact pattern area of 15 to 60 84qe. mles,
sum nP .a night operation, unprotected personnel, neuwtral
neteorological conditions, open terrain, 5 MH wnd, and ==
of 85% it 4g estimated that this warhead filled with E 134
bomblets could cover 60sq. ml. at a 30%level.
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WARHEAD, SERGEANT M SSILE/LIQUD, (BW) ( CHARACTER! sTI cs)

FIRED WT: Approx 1640# FILLER CAPACITY: 152,000 ni approx,
CAPACITY: 720 - E 134 Bomblets AGENT._ Various BW Liquid
- 4" DIAMETER: Large end: 31.0
WARHEADL ENGTH: a4 .0 A Small end: 1k7s
FUZE SECTI ON; 55"
FUZE: Barometric FUZE LOCATI ON: Nose
WARHEAD OPENI NG;  Linear shaped charge
MX RANE 75N nmiles MU RANGE 25 N mles
MOTOR: X11-53 HAX VEL: Mach 45
LAUNCHER:

DEVELOPMENT  HI STORY: QCTC Item 3402 dated Mirch 27, 1958 to neet
CONARC requirement.,

REFERENCES.  OCTC 3580 dtd 9 June 1959
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NOMENCLATURE: \rhead, 762MM Rocket, Gas (B M 79
TYPE: Explosive (pening « Bomblet Loaded - Fin Sabilized

PURPOSE:  Provide toxic chemcal offensive capability
STATUS. Std USA and USHC

DESCRIPTION:  This concept is known as the "quadrant" warhead
design and consists of partitioning the missile nose cone
casing into four longitudinal quadrants wthin which are
packed bomblets. The warhead casing is nade of al umnum
alloy sheet and is reinforced wth internal structural
nenmbers. A a pmeset time along the flight path the fuze
funetions Whi ch Tn turn detonatés the primacord, separating
the outer skin along the quadrant partitions tﬁereby rel eas-
ing the bomblets into the airstream pon inpact the fuzes
within the individual bomblets functi'on to release the
agent. A conical wedge is provided at the rear end of the
warhead to assist in “effecting clean ejection of the bomblets.

AREA  COOVERAGCE  Assumng neutral tenperature gradient, 5 MPH

wnd speed, ©60°F tenperature, average breathing rate of 315

liters/min for troops; to achieve a 304 casual'ty rate, a
predicted area coverage of ,73sq. mi.* i s possible for
unmasked personnel. If _inversion conditions exist, the
stated area coverage is increased by a factor of 2.5 ungder
lapse conditions, the stated area coverage will be 25% as
great. Wnds under 5 MPH Wl double the stated area cover-
age and from 7 to 10 MPH, the stated area coverage will .be
hal ved.  Tenperatures above 80°F wll Increase the stated
area coverage by 30% and tenperatures from 0° to 40°F will
decrease the stated area coverage by 20%.

* Based on Test Data of Individual Static Tests.
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WARHEAD, 76M4 ROKET, (B ) GAS, M 79  (CHARACTERISTICS

WARHEAD VI GHT:  1468# WARHEAD LENGTH: 115"
WARHEAD DIA: 30" (762vM) RANGE: 8500 to 25,900 neters
USED MUNITION: E 130R1 MUNI TI ON QUANTI TY: 356
ROCKET MOTOR: M6Al MUNI TI ON WT.: 3.4# ea.

WARHEAD FUZE: T 2075-MT

MNTION FUZE: XM911 - Centrifugal armng, al!.-ways inpact
WARHEAD OPENI NG Primacord

LAUNCHER. ~ M386, M289, or xM33 DRWG  D90-11-3

HANDLI NG _SAFETY: See CWwL Tech Mmoo 30-41

DEVELOPMENT HISTORY: In developnent this item was E19R1

NOTE: Rocket M31A1C consists of the M79 warhead and the M6Al
“Tmotor A

REFERENCES: CWL Tech Menps 30-19 and 30-41 (Conf.). Artillery
Board Report ATBA-RM 252/6(FA5158) C HQTS U.S. A, Artillery
Board 20 July 59, TB 3-300-9
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NOVENCLATURE:  Warhead, T762M1 Rocket, (GB-VX) E 19R2
TYPE: Explosive Qpening - Bomblet Loaded - Surface to Surface

PURPOSE: Provide toxic chemcal offensive capability

STATUS: TC expected 3Quarter Fy-62.Non Std USA

DESCRIPTION: ~ This concept is known as the' "quadrant" warhead

design and consists of partitioning the mssile nose cone
casing into four longitudinal quadrants wthin which are
packe bonbl ets. The warhead casing is nade of alumnum
alloy sheet reinforced wth internal structural nenbers,
A a preset time along the flight path the fuze functions
which in turn detonates the primacord, separating the outer
skin along the quadrant partitions thereby releasing the
bomblets into the airstream _ Uon Inpact the fuzes within
the individual bomblets function to release the agent. a
conical wedge is provided at the rear end of the warhead to
assist in effecting clean ejection of the bonblets.

AREA  OOVERAGE  Assumng neutral tenperature gradient, 5 MPH

wnd speed, 60°F tenperature, average breathi n? rate 15
liters/minfor troops; to achieve a 30% casualty rate, a
predicted area coverage of .73 sq. mi.* is possible for
unmasked personnel. If inversion conditions exist, the
stated area coveragei s increased by a factor of 2.5; umder
lapse conditions, the stated area coverage wll be 25% as

great. Wnds under MPH wll double the stated area cover-
age and from 7 to 10 MPH the stated area coverage wll be
halved.  Tenperatures above 80°F will increase the stat&

area coverage by 30% and tenperatures from 0° to 40°F will
decrease the 'stated area coverage by 20%.

*# Based on test data of individual bomblet static tests-

T
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WARREAD, T762MM ROKET, (GB-VX) GAS E 19R2  (CHARACTERISTIC5)

WARHEAD_FILLED WEIGHT: 1238# WARHEAD LENGTH 115"

WARHEAD DIAT 30" (762MM) M RANGE: 39,000  Meters
UNIT MUNITION: E 130R2 MNTION QUNTITY: 364 a 2.4# ea
MUNI TION VI GHT:  873# AGENT WT: 462#

MUNITION FUZE: XM 912 - Centrifugal Arm ng, All-ways, |npact
FZE ARMNG SPEED 1800 RPM LAUNCHER:  M386, 1289, xM33
WARHEAD OPENING: Primacord WAREAD FWE  AT-T2075

The XM-50 Rocket consists of 1 ea E 19rR2 Wirhead and XM-31 notor
HANDL| NG SAFETY: See CW. Tech Memo 30-41 ROCKET MOTOR: XM-31

NoTE: This warhead is also being considered for BW

REFERENCES: acc-T1-195. CLMC Board Report titled "Casualty

Ef f ecti veness of Toxic CWMinitions," dated 6/27/58.Cheni cal
VWr. Lab. Tech. Mno 30-19 (Conf.)
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NOVENCLATURE:  Wérhead, Pershing Mssile (GB-VX)

TYPE: Surface to Surface = Solid Propellant
PURPOSE: Dissemnation of Chemcal \Warfare Agents

STATUS: Feasibility Study conplete. F.ET. scheduled to be
—  conplete by Decenber 1962, |

DESCRIPTION:  The CW warhead for the Pershing is based on

the ulilization of self-dispersing nunitions, _er metflets,
clustered within the mssile nose section. The ClUSTer-
ing of the bomblets requires a special warhead system de-
sign which will rel ease the bomblets into the airstream

at a predetermned altitude upon receipt of a fuzin% signal.
The ground inpact pattern may be increased in size by In-
creasing the altitude of bomblet release, or vice versa,

- The naxinum pattern size for a given release altitmde
wll be I|mtedv\gy Hche y 1didg anglée g; ttﬂe bombl%t. The
E130R2 bomblet, Which wou e use e ead, ]aidss
at an angle of about 20° with the_vertical_._mm's gﬁ €
angle is sufficient_ to achieve paximum utilization of +the
agent  potential. This study indicated that the pershing
mssile wll be an,effectlv? delivery for. a (B V\arcgea%d 3
Proposed modi fications tO the nose’ section aretecnnirally
easible, and can be incorporated into the weapons system
concept. A a predetermned altitude the payload compart-
nent is opened by explosive neansr allo n% the bomblets
to release into the aipstream, INhe payload compartment is
divided longitudinally into three equal sections. The pro-
Posed method of skin separation utilized three explosive
ongerons wthin which are housed a linear shaped charge.

AREA QO/ERAE: It is estimated that with a CPE of 400 nmeters,

unaer neutral neteorological conditions, 30(0/1\,‘i %asualties w7,
be produced in target areas 1.1 sq. MleS Wth a GB payload.

If an attack can Dbe timed to_take advar%age of. n&)derate in-
version conditions-ualties can be”obtained In target

areas of &4 sq. mles. A CPE of 600 neters does not greatly
reduce casualty effects in targets over 1 sg. mle in area.
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WARHEAD, PERSHNG MSSILE (B

CHARACTERISTICS:

NOSE SECTI ON VEEI GHT: 1g00%  (Mdified from sStd Head)

MUNI TLON USED: E130R2 Bomblet (approx 537 a 2.4 8 = 1290#)
FUZE: Baronetric

RANGE: 100 to 300 Nautical mles

Qher characteristics are Secret. See OAN  Tech. Mnmo 30-49
& ed Jan 1960 which is Secret.

REFERENCE: CWL Tech Menp 30-49 dated Jan 1960 Secret.
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NOMENCLATURE: Drone Xeapons System  Miltipurpose, AN USD2

TYPE: Renmote controlled « (Low endurance) =~ Recoverable

PURPOSE:  Dissemnation of BW/cw agents.

STATUS:  Feasibility study conplete on BW/CW. MNow under
devel opment. 'T.C  expected Fy-62.

CAPABI LITIES:  Developed for use as a toxic gas disseminaticm
system BW agent dissemnation system as well as for
conbat  surveillance wusage. For new battlefield stratagems,
the target location for BW is not accurately required,

Tlmn? for eneny incapacitation can be selecfed, and roads

and facilities are not destroyed in conpromsing the enemy.

The advant aPes of the nodular concept wth renovable tank

are as follows: _ _ _
Mdules are prepared in the zone of interior and cam

be installed in the field. Transfer of agents in the
field 4s not required and the shipping container can be

handled as a wunit nassive bonb.
AREA  CO/ERAGE  For BW agents, payload can be dissemnated at

2 preset rates, 11.6 and .2 g%allons er mnute, (t;ivi ng
dissemnation lines 5 and 10" nauti cal les in length.

The extent of downw nd effects depends ont he meteorological
conditions on the agent wused. For CW agents' an effective
downwi nd dispersion from 775 to 1900 f££ was determ ned,
Considering a wnd velocity of 5,7 knots, a drone dispers-
ing velocity of 200 knots, and a VX agent flow rate of

2.29 gal/sec, an effective lethal area coverage of 255,000
to 625,000sq nmeters can be realized using the recoverabie
drone. Lhder a simlar condition wth a non-recoverable
drone the effective coverage would be 425,000 to 1,043,000
sq neters wth a lethal dosage of VX Due to lack of test
data only lethal dosage was considered. |t is realized

that the area covered by an incapacitating dosage ouf d be
greater. New OW incapacitating agents are being developed
which wll probably be suitable for dissemnation wth ¢his

system
L )
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Contract
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DRONE  WEAPCNS  SYSTEM ~ MUTIPURPCBE,  ANUSD-2  ( CHARACTERI sTI CS)
OVERALL LENGTH:  194's BADY DA 2370
WNG SPAN  160%0 OPERATI ONAL VEEI GHT:  1500#
EMPTY WEI GHT: 790# AGENT USED  Liqui d BW/cw
PAYLOAD.  210# approx. POMR PLANT:  232HP
MX SPEED 300 knots CRUSING SPEED 236 knots
MN SPEED. 110 knots CPERATING  TIME 45 M n (Min)
SERVICE CEILING 20,000 f¢. METHD O LANCH  zero
DISPENSINGALTI TUDE: 100 to DRONE CAPADTY: 25 gal

250 ft.
DI SPENSING VELOCITY: 200 to0 300 MN AT TLDE 250 £t

knots
MAX ALTITUDE: 20,000 ft RADUS CF ACTICN 100 N, niles
TARGET ACCURACY: 1% range READYTI ME: 240 min.
NOZZLE LOCATION:  tail
GQUIDANCE:  Line of sight command and pre-programing.
REMARKS:  Parachute recovery wll be wused. See USD4 and USD-5 for
—_other drone systens in this report.
REFERENCES: O Tech Mno 30-46. DA Report 9ooi. (Conf.)

DA-18-064-L404-CML432- AEROJET Gener al
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NOVENCLATURE:  Drone \¢apons System Ml ti purpose AN-USD-%

TYPE: Remote controlled - Mdium endurance = Recoverable
PURPOSE: Dissemnation of BW/CW agents

STATUS: Feasibility study conplete. Requirement cancelled.
DESCRI PTION:  The system is designed to launch a drone for

either low or high penetration of eneny territory to dis-
seminate BW/CW agents and return the drone to Its launch
point for recovery by parachute. Qidance is by pre-pro-
grammed I nertial_systemusing a Minneapolis-Honeywell iner-
tial  platform Thére is also enployed a short range ™Line-
of-Sight" command guidance system ~ The drone can be launchec
from a zero launcher nounted on a flatbed trailer. Jate
boosters are used for launehing and are nounted beneath the
drone. Two different size boosters are used. The drome can
carry external tanks nounted wunder the w ngs.

AREA  QOVERAGE: Two basic premises are used .to determne +the

abifity to cover the target area. The first assunes that
the rate of dissemnation covers a 1000 ft. wdth wth 100
ny Per sq. neter, and the second assunes that nore than one
parallel pass over the target area can be nmade. A a @ver -
age of 100 ny per sg. neter over a 1000 ft. wdth the rate
of dissenmnation would be 125# per nautic]al mlle of %'avel
overthe ground., For exanple: & nautical mles would be
traversed to dispense 1000# of agent. _ o

n'the basis of the analysis,” calculations indicate that
to cover a 100 ft. wide line tafget such as a road at a dis-
tance from launch of 75 nautical mles one pass wth Iine-
of-Sight guidance will cover the target wWth 95% prqhﬁ.bﬁﬁlity.
Wth “inertial guidance alone, two parallel passes wlTl-be
required to insure 95% probability of covering the target.
A a distance from launch of 150 npautical mles one pass
with Line-of-Sight guidance will still cover the target but
with inertial guidance alone it wll take 5 successive paral-
lel passes to assure 95% probability.

P I I N ! 89
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OERALL LENGTH 31.1

FUSELAGE @.D.: 30" TAX QD: 18"
EVMPTY WEIGHT: 2992 AGENTS:  Li qui d BW/CW
NOZZLE LOCATION: Tail CEILING  Above 35,000 ft.

ft.

wine SPAN: 11.45 ft.

DRONE WEAPONS SYSTEM, MULTI PURPOSE AN-USD-4  (CHARACTERISTICS)

TARGET ACCURACY: 1% of range READY TI ME: 240 :ain
METHOD OF LAUNCH: zero ENGI NE:  J-60  Turboj et
GUIDANCE: Preprogranned Inertial or Line-of-Sght
DISPERSINGALTI TUDE: 250 ft. to 35000 ft.
MAXSPEED: Mach. 0.9 sea level, mach. 1.4 at altitudes
MIN SPEED  Below 200 knots
MAX_ENDURANCE AT MACH 0.9: 55 mn. at sea level.
SEA LEVEL PERFCRVANCE WTH TWI00 GAL.  TANKS
UNI TS BW cw

Initial Qoss W. | b 5478 5727 591(35 5913
Pankt oakuel | b 1235 &30 1668 5478 5882( 1668
% Vol. of Tanks used % 0O 50 100 1235 650 100

for payl oad ,
Spray Tife m n 0 5.0 10.1 0 2.02 4.04
Dstance of Spray N.Mi o 6.7 13.4
Vel. During Spray Knot s 0 37.7 75.4 0 200 200
Spray Rate 1b/min 0 162 16 0 412 414
Cruise Speed . Knot s 434 434 423 434 436 435
Max. Radi us/ Acti on N. M 302 217 125 302 214 117
Max.  Range N. M 561 399 232 361 390 219
Cruise Altitude % 1000 1000 1000 1000 1000 1000
REFERENCES : Cornel | .Aeronautical | ghoratories Report CM 1212412

aatea 15 Dec 1959 (Conf.). DA Project 3D58-01-001-04

Republic Aircraft
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NOMENCLATURE: Drone \apons System  Miltipurpose. AN-UGSD-5

TYPE: Renote controlled - Recoverable - Long endurance

PURPOSE: Dissemnation of BW/CW agents

STATUS: Feasibility study conpleted. Held in-abeyance.
ay be developed |ater.

CAPABI LI TI ES: Capable of human incapacitation, t] d? ree is
dependent upon the a ent used. ror new battiefield strata-
gens, broad battlefield coverage, and weapon effectiveness,
the target location for BW is not accurately required,

Timn eneny incapacitation can be selected, and =roads

and ?amlmes are not destroyed in, conp om sina . the en;gmy
Can change heading, altitude,  Speed, and commands {0 su

systems in a preprogranmed nanner.  (See  remerks)

REMARKS: This is one of several systens investigated. - See
USD-2 and UsSD-4 for other systens in this report.

AREFA OO/ERAE To be determned.
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DRONE  VEAPONS  SYSTEM ~ MULTIPURPCSE ~ ANUSD-5  (CHARACTERISTICS)

LENGTH.  36°7" WNG SPAN 248"
WNG AREA 200 sg. ft. ENGI NE:  P&W-J60-P-2
ENGNE THRUST: 2900# PAYLOAD: ' 1260#
CRUSE SPEED  Mach. 0.75+ CPERATI ON RA[]LS:66 2[318 ﬁlo
9 .
AGENT  CAPAQTY: 200 gal liquid
MAX. VEGT AT LANCH
FUEL LQAD  3007# I0IB00#F Inchudes
Boost er

AGENT  PRESSURE 30 PS

NAVI GATI ONAL ACCURACY: 1% of range travel

METHD G LANCH Zero (from trailer or other fixture)

GUI DANCE:  Preprogranmed inertial MX  ATITUDE 35,000 ft.

NOZZLE ~ LCCATION  Tail RANGE: 350 N Mles
READY TIME 255 min

SAFETY-HANDLING: To be determ ned.

REFERENCES:  Fairchild Report M280G BW/CWw \Weapons System dtd
Dec 1960 which is Secret.

hop s
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ESSKRE CONTROL \-c
SYSTin NTER SECTION

NOVENCLATURE:
TYPE: AT
PURPOSE:  To
STATUS:  std. USN,

DESCRIPTION. ~ The Aero 14B Spra
conbination Storage and air
various liquid agents. The
tion, center section, tal
and tihe tail pipe asser%l y.
the nose and a regulator

- - for  operation.

of the tail section. Four

tail section. The center

, voir. A pneumatically

through the discharge
the Dpilot.  Suspension
tested wth BW agents.

' - The Edo Corp.

dissemnation system and

Tank, Arcraft,

to Surface -

s 2

AREA  OCOERAE  Wth the use of

Increased  release heig
have been roughly estinated
from the use of one spra
coverage at the 100 -I\/E
546,252sq. neters. Areak
| meters” from a single tank,
o of release height-wnd

more detailed coverage.

Liquid Spray,
Sngle Huid
provide Bw/cw offensive
No stock onhand as of 30 Dec 1960.
goTank IS apressure

na{ or
section,

An
reduces
The discharge nozzle is
renovable fins are bolted on the
section contains

oper at ed
tube and nozzle and

lug 30".

has a contract
tests

ht-w nd
to be from 50 to 150 sq.

tank full
| evel
cover ages

are

speeds ratios.

Aero 148

capability

: controllied,
rne dispersion medium ToOr
conponents are nose sec-
pressurek control  systen,
1800 PSI tank is lgeated i;
thi's pressure to ‘1‘0'8 PSIin
|ocated at the rear

the agent reser-
rel eases the agent
Is controlled by

tanks are being

val ve

These

nore efficient

to develop, a
early 1961,

are planned " for

reduced flow rates and
ratios, area covetr_a.ges
i1es

P

greatly
speeds

of agent. Maximom area
B e,

in excess 0 ,
redicted for a ‘arge rangésq

See DPR 247 far

on trial
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TANG. _ARORAFT SPRAY, AERO 148  (CHARACTERISTICS)

GRBS  VEGHT, Varies from approx. 1400 to 2000 1bs depending
upon the agent.

EVPTY WEGHT:  Approx. 650 to 657 1pbs  VOID: 10%

AGENT VEI GHT:  Approx. Ta5#
BUAER DRSS 20515 and 54A50El

PRESSRE  TANG 1800 ps: OPERATING PRESSURE: 100 PS|
BODY MATERIAL: Al umi num SUSEPNSION 2 fug - 30"
OVERALL LENGTH: 190%0 MX DA 221'0

AGENT cAPACTY: 84 gal

FINS: Mn. of 2 fins req'd for gravity drop (4. Provided).
Adj ustakble in 45" increnents. N B ns req'd F;rOf ngCIOV type
racks.

HANDLING-SAFETY : )MVAER 11-45-600 (Unclassified) and NAVAER 11-
- ecr et

DEVELOPMENT HI STORY:  Developed  under  operational  requirenents
CWO3401 and CWO3402 by the Edo Cor p.

REFERENCES: . NAVAER 11-45-600, NAVAER 11-45-601 Secret),
DPGR247, DPG#CW-442
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NOVENCLATURE: Tank, Chemcal Arcraft, M 12 MD 0

TYPE: Massive - Ar to Surface - Spray

PURPOSE:'  Providing smoke screens. My be capable of dis-
semnating toxic agents

STATUS: USN « USMC  Recommended for T.C

DESCRIPTION.  This item is designed to gener at e Snoke gereens
from aircraft. It consists of a 12" cylindrical tube g2*
long faired With a 14" cylindrical tube. A 2-5/8" gl ass
plate is used as a closure in the nose inlet to permt
ram air to be used as the discharge pressure. he tank
Is filled with 500 spheres 29¥7 dla after the spheres are

I n_ place, the tank is filled under vacuum with FS agent,
This nmethod conpletely fills the spheres and the vord

around them _ , _
The tail plate is hinged at the bottom and is secured

&y a nechanism actuated by an explosive bolt designed by
.WL., Dahlgren. The M1 Filling Unit is used to £413

the spray tank. Drawings, specifications, and manuals
are being prepared by ‘the contractor Aircraft Arnaments,

AREA  OCO/ERAE  From an air emssion altitude of 75 to 250 £¢
at sSpeeds up to 450 MPH satisfactory snoke curtains approx
250 ft high x 1200 ft long have been forned. F|r|n? the
tanks "In Train" extends the length to about 2000 ft. &t
inpact the spheres developed sufficient force to ejeet the
caps and a cloud (approx 6 ft dla x 8 ft high) of very small
droplets was formed. The inpact points of the spheres were
so dense that the clouds nerged into a solid wall which was

carried downw nd.

455



vy

NACRD REPCRT 6954 (FIRST REVISIQN e

TANG, OEMCA. ARGRAFT MK 12 MD 0  (CHARACTERISTICS)

(NELASSIRED -

LENGTH : 115" 0 DIA. : 14" | DIA: 12" (Spray tube)
WEI GHT:  290# enpty, 1100# full RCGENT: S
AGENT CAPAQITY: Approx. 40 gal. DRWG. Being prepared

FILLER 500 spheres 247 Da 250 are drilled with 1/8" hole
and 250 with a 1/2" hol e.

SUSPENSION: 14 and 30 inch

FUNCTI ONI NG: Oh command of the aircraft pilot the nose closure

IS ruptured by a detonator and thﬁf tail closure rre%hani sm IS
actuated by the explosive bolt, is ‘results In the ejection
of the contents of the tank. The bulk agent around the spheres
form a dense cloud of snoke at aircraft altitude. The 1/4"
hole spheres discharge their contents during decent to form a
vertical curtain and the 1/8" hole spheres rupture on |npact
to form a dense cloud of snoke at ground |evel.

DEVELOPMENT HI STORY: Was E-33 In devel opnent

REMARKS: It is possible that this system can be adopted for the
— use wWith toxics, as the cloud generated would contamnate
prersonnel and naterial and also enter the respiratory system

he agent around the spheres could be th,'Afksegegeitnog {*5332%1-

the decent of the cloud to the ground.
gaged for

NOTE : These tanks have beencarried on USAF- F80, F86, Aa4D, and
-satisfactorily on the FJ-4B at 414 knots.

REFERENCES:  TM 3-400, TM 3-2.55
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AIR IN~TAKE

‘—DRIVE GEARS /—AGlTATOR

J.] D I
L MOTOR L_pi1ScHARGE ORIFICE

BATTERY

NOVENCLATURE:  Tank, Aircraft Spray, Aero X-2A

TYPE: Wng Tank - Massive--Ar to Surface

PURPOSE: Dissemnation of dry BW afgent from aircraft for
anti-personnel and anti-crop effects.

STATUS: MNon Std « USN  There is a [ﬁossibility that this
—  tank nmay be nodified and used wth other agents.

DESCRIPTION:' A wng tank that can be used wth fighter or
Tignter bonber aircraft. (perates on an experinentally
observed  phenonenon <tnat a fine, dry, particulate materizl,

when agitated wthin a pressurized “container, assumes fiuid
like properties. In this state the particulate material il

flow thru an orifice, obeying the fluid flow laws, in that

flow rate is proportional to the square root of the pressure

head.

Ram air is used to pressurize the container, providing
a self regr;]ulating condition in that, as the speed is in-
creased, the préessure head increases--thus increasing the
flow of material thru the orificee Fow rate can be ad-
Justed by changing the orifice size to provide rates from
2.2 pounds to 10 pounds per nautical mle for naterial
having a density of 0.2 gram per cubic centineter, or as
high as 21 pounds per nautical mle at a density of 0.5
ram per cubic centineter. Large areas could be covered
y low flying aircraft.

LI M TATI ONS: Dependent upon agent used and neteorol ogical
— conditions. Mist be released at low |evels.

g7
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TANC A RRAFT SPRAY, AFRO X-2A  (CHARACTERISTICS)

OVERALL LENGTH. 198%1/4 0. DIA: 22"
EMPTY WEI GH?' :. A475# MAX. LOADED WEI GHT: T75#
MAX. AGENT VAEI GHT: 300# F.E.: 38.7%
AGENT: Dy BW CAPACITY: 15,280 w In.

HANDLI NG SAFETY: TM 3-400

REFERENCES : Ft. Detrick Tech Study 9 dtd June 1958,

TM3-400, Gen. MIls "Handbook, (perations, and Service
Instructions." 57-FDS-1619
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PRIMER —PROPELLANT BURSTER CHARGE
/- —FUZE

A Y I 22

e e s s e e S e

FIN
CARTRIDGE PAD BODY ADAPTER

NOMENCLATURE:  Cartridge, Mortar, 60MM (WP) M302

TYPE: Sem-fixed - Central Burst - Fn Sabilized

PURPOSE:  Anti-personnel, Spotting, Screening and Incendiary
STATUS: ILtd Std USA

DESCRI PTI ON: This is a sem-fixed, fin stabilized, central

bursting type round wused wth W for spotting, sGreenina.
anti-personnel, and limited incendiary effects. he” round
Is conposed of six major conponents - the body," PD fuze, £in-
assenbly,  propelling charﬁ;e of four increnments, ignition
cartridge and priner. The body is at I n-wal | ste casing
with cylindrical side walls, and conical base which 1is
threaded to receive the shaft of the fin assenbly.

The front end is closed with an adapter which holds the
fuze and the burster casing. The burster extends about
three fourths the length of the round cavity, which upon
funct|0n|r11_c';1 bursts the casing to release the chemcal con-
tents. e WP Ignites and “burns spontaneously on econtact
with air. Used with 60MM nortars M2 and M19.

AREA COVERAGE.: Assuming an 8 MH.wind.,, 60% RH, neutral tempera-

ture gradient and temperature above 60°F it normally reguires
about 3 mn to adjust- fire on the target, and a snoke eurtair
s established by  volley firing smoke rounds into the area
until the desired density is achieved. This nay take 1 or 2
mn depending on the amount of snoke in the round, metecro-

- logical econditions and t he densi tfy of the curtain desired.
For exanple a 6 gun Dbattery of 60 MM nortars, each fir-

ing at the rate of 18 rd/min could place 108 rd/min into
the area to establish a smoke curtaip. If the ‘required cur-
tain 1s established in 1 min with 108 rounds, then approx.
54 rds /min.shonml.d.Mmintain the curtain. For a blinding ang
casualty effect wr is firawi dirveetly on the ta%et at the
same rate required to establish the curtain. e burst
radius for anti-personnel effects  is aé)pﬁox. 15 to 20 yards
for one cartridge. See FM3-5 for other conditions.
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CARTRDE, MRIAR 60 M (W) 302  (CHARACTERISTICS)

FI RED WEI GHT: 4.0# FI LLER-VEI GHT: WP = 0.76#
F.E: 19% ASSY DRAC  75-i-218

MX RANGE: 1610 VYds(with 4 increnents) MAX DA 2936

FUZE:  PD-1M82A1B1 See Note 1 EIN M

BURSTER CHARGE: M19-0.023%# HE BURSTER CASING ®8

PROPELL|I NG CHARGE: M3Al - 0.02# LENGTH OF Rp: 11J07 With fuze
| GN. CARTRI DGE: M5A1 PRI MER. M32

USED WTH 60MM Mortar M2 and M19 MJZZLE VEL: 439 ft/sec

HANDL| NG- SAFETY: See TM3-250

NOTE 1: Sone rounds with PD M82A1Bl, M82, M52B1E5, M82Al, and
=M52BEl, E2, E3 and E4

REFERENCES: OCM 26708, TM3-250, TM9-1901, ORD 11 SNL R-4 ARCR =
T June 59, . FM 3-5, FM 3-8, TM3~200 and TM9-1900

4-100 e
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BODY BURSTER CASING
ADAPTER

FUZE

[BURSTER CHARGE “-AGENT

NOMENCLATURE:  Cartridge, Howitzer, 75MM (WP) M64
TYPE: Sem-fixed - Shoke « Central Burst

PURPOSE:  Anti-personnel, Spotting, Screening and Incendiary
STATUS. Ltd Std USA, Std USMC. 27873in USMC stock Deec 1960

DESCRIPTION:  This-round is a sem-fixed, central burst, smoke
producing cartridge which is used for spotting, screen-,
Incendiary and anti-personnel effects. Cartridge case,
primer, and propelling charge are the same as those used
with I-bE”rotJ.nds. Th?hprl\o/eBctl_jEle isdsi rriTIhar to, and has the
sane ballistics as e round. e nose s cut ‘
threaded to hold an adapter which screws into the_ ody.'.’md
The adapter serves three - purpcses: to provide atight seal
for the chemcal contents, to hold the ‘fuze, and to provide
a seat for the forward end of the burster.

~The burster casing is a thin-walled steel tubular
casing extending nearly the length of the filler cavity and
contarns a burster initiator charge to ignite the burster
charge which ruptures the shell and disperses the chemical

contents. Used with MLAl and M3 How t zers T5MM.

AREA QO/ERAGE  Assum nc}; an 8WH wnd, 60% RH neutral tenpera-
fure gradient and tenperature above 60°F it nornally reguires
about 3mn. to adjust fire onthe target, and asnoke ecur-

’ tain is established by volley firing snoke rounds into the
area until the desired density is "achieved. This nay taike
1 or 2 mn. depending on the amount of snmoke in the rourd,

- meteorological conditions and the density of the curtain

desired.
~ For exanple a 4 gun battery of T75MM Howtzers, eac
firing at thgprate of g12_ rd/min. coulsd pl ace 48 rd/minr.]
into the area to establish "a snoke curtain. f the required
curtain is established in 1 mn wth 48 rounds, then approx.
24 rds/min, should mintain the curtain. For a blinding ang
casualty effect wp is fired directly on the target at the
same rate.required !0 establlsh the curtain. Burst radius
for —anti-personnel effect s .appgex 20 to 30 yds for one

cartridge. See FM3 Mmduramdther-gonditions.

et (N W, v
- i |I|‘. CiTw
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CARTRI DGE, HOW TZER, 75MM, (WP) ( cHARACTERI sTi C9)

PROJECTI LE WE|I GHT: 14.70# FI LLER-VEEI GHT: WP « 1.34%
COVPLETE RD WT: 18.89# MAX RANGE: 9620yds

F. E. : 9.:21%

CARTRI DGE DRWG 75114 FUZE: PD - MUBA3 (See Note 1)
BURSTER CHARGE: M8 (0.11#) BURSTER CASI NG M

PRPELLING OHARE M (1.06#) CARTRI DGECASE: MS5A1
PRI MER: MI1B1A2, (See Note 2) MAX. DI A: 75MM

USED WTH MA1 and M3 Howtzers

CARTRI DGE LENGTH  23.49 P;O]EC)TI LE LENGTH 15104 (Wth
uze

HANDLI NG - SAFETY: See TM3-250
REMARKS. Cartridge can also be loaded with ONS H L, and FS

NOTE 1: Some rounds on hand may have fuze P&

NOTE 2: Primer percussion M, M1Al, or MIB1Al may be used.
Alternate ig prinmer percussi on M1A2

REFERENCES: OCM 16167 ORD 3sSN. R-I, TM 9-1901, OCM 33067
ACRC 1959 FM 35 FM 38 TM3-250, TM3-200, TM9-1300

4-102 i
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UPPORT .

PROPELLANT

DOTATING  BAND
BURSTER TUBE

/
LaRsTen 16NITER N—AMPTER

NOMENCLATURE: Cartridge, Rifle, T75MM, Snoke (WP) M311Al1
TYPE: Fixed « Swke = GCentral Burst

PURPOSE: Anti-personnel, Spotting, Screening and Incendiary
[ STATUS:  Ltd Std USA, Std USMC. 4753in USMC stock as of Dee 1960

DESCRI PTI ON: A fixed, central burst smoke nmunition which i s
used for spotting, screening, anti-personnel, and a very
limited incendiary effects. Is similar to the M64 WP round
except the base is turned to a slightly smaller diameter and

a narrower pre-engraved rotating band. The nose of the
i round body is threaded to hold an adapter to provide a tight
seal for the chemcal filler, to provide a seat for the for-
ward end of the burster casing, and to seat the fuze.
The burster is nade up of the burster charge and burster

L. initiator held in the burster casing, which is a thin wall

cylindrical casing tube extending nearly the length of the
i filler cavity. With the PD fuze set ""Superquick", a sur-
H face burst is obtained on Inpact; or when set on "Delay" a

burst is obtained after penetration or ricochet results.
i Used with M20 rifles.

AREA  QOVERAGE.  Assuming an 8MPH wind, 60% RR, neutral tenpera-
. fure gradient and tenperature above 60°F It nornally requires
i about "3 mn. to adjust fire on the target, and a snDke curtain
‘- s established by "volley firing smoke “rounds Into the area
until the desired density is achieved. This may take 1 or 2
mn. depending on the anount of smoke in the round, meteoro-
logical conditions and the density of the curtain desired.

For exanple a 6 gun conFany of 75MM Rifles, each firing
at the rate of 6rd/min. could place 36 rd/min. into the

! area to establish” a snoke curtain. If the required eurtaim

P is established 4n 1 nin. with 36 rounds, then approx. 18
rds/min. shoul d maintain the curtain. For a blinding and

! casualty effect wp is fired directly on the tarﬁ;]et at the

{. sane rate required to establish the curtain, e burst

radius for anti-personnel effect 1S approx. 20 to 30 yds
for one cartridge. ‘ﬁie,Fmas_:op other conditions,

(IR R -ty
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CARTRIDGE, RIFLE, 75MM_SMOKE, (WP) M311Al (CHARACTERISTICS)

PROJECTILE WEIGHT: 15.10# FILLER VEI GHT: WP 1.357
COWPLETE RD WI: 22.78% F.E.: 8.9%

RANGE: 7020 yds DRWG NQ  75-1-225

FUZE: PD 148a3 See Note 1 BURSTER: MB (0.07# Or 0.11#)
PROPELLI NG CHARGE: M10 (3.42#) BURSTER CASING M6

CARTRI DGE CASE: M314l PRIMER  MA7

| NLTIATOR BURSTER M useD W TH: M20 Rifle

MIZZLE VEL: 2400 ft,'sec MX DA 75MM

CARTRI DGELENGTH: 28192 PRTOLJJZEg)TI LE LENGTH. 15 o4 (with

HANDLI NG - SAFETY: See TM3-250
REMARKS:  Shell is simlar to 75mM M64 (W)

NOTE 1: Sone rounds assenbled with fuze PD -M57. M484a3 has .os
sec del ay

REFERENCES: TMO-1901, ARCR-1959, FM 3-5, TM3-250, TM3-200, TM
— TM9-1900, FM3-8

*A P . o eyt
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PROJECTI LE | LLUSTRATED

NOVENCLATURE:  Cartridge, Gun, T76MM, Snoke, (WP) M361

TYPE:  Fixed = Central Burst

PURPOSE:  Anti-personnel, Spotting, Screening, and Incendiary.
STATUS: Std. UWSA and WSMC.  None In USMC Stock as of Dec 1960.

DESCRIPTION. This is a fixed, central burst snoke nunition
usea for spotting, screening, ant|-(ir)¢rsonnel, and very
limted incendiary effects. =~ The body'of the round is
simlar to that of the HE round externally except that the
walls are thinner just forward of the rotating band. An
adapter serves as a seat for the fuze, holds the forward
end of the burster _tube and provides a tight seal for the
cheni cal filler. The burster tube extends approxinately
two thirds the length of the -cavity. _

The round if frtted with a PD fuze for superquick acticm
on dimpact, giving surface burst and effective dissemnation
of the chemcal Tiller, A1 outstanding. characteristic of
this round is the "case-over band" construction which per-
mts the case to be assenbled over the rotating band and be
ridgidly crinped to it. A burster initiator Ts located in
the forward end of the burster tube. For use wth T7éM guns
MB2 or M48.

AREA  QOVERAGE  Assuming an 8 MPH wind, 60% RH, neutral tenper-
ature gradient and tenperature above 60°F it normally reguire
about 3 mn. to adjust fire on the target, and a snhoke cur-
tain is established by volley firing smoke rounds into the
area until the desired density is achieved. This may take 1
or 2 min, depending on the anount of smoke in the round, ne-

t eor ol olgl cal conditions and the density of the curtain desire
or exanple a 10 gun conpany of 76MM guns, each firing at

the rate of 6 rd/min, Could place 60 rd/min. into the area to
establish a snoke curtain. If the required curtain is estab-
lished in 1 nmin wth 60 rounds therb arr){ar.ox. 30  rds/min.
should nmaintain the curtain. For a blinding and casualty eZ-
fect WP 1is fired digegetly on the,:iarget at the sane rate re-
quired to ﬁtablishsthe curtatri*The burst, radi us for anti-

e
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CARTRI DGE, GUN, T76MM,SMXKE (WP) M361( CHARACTERI STI CS)

COWPLETE _RD W 25.8# FILLER WT: 1.38# wp

PRQIECTI LE WI: 15,71# F. E: 8.8%

BURSTER CASING M .2 ° BURSTER CHARGE: M23 (0.16#)
BURSTER I NI TI ATOR: M CARTRIDGE CASE: MBS

PRIMER.  Mb8 or Mb8 FUZE: PD-48A3

MUZZLE VEL: 2400 f£t/sec M RANGE: 16070 yds

CARTRI DGE LENGIH. 34705 PROPELLANT: M6 (3.64#)

MX DA 2999 PROJECTILE LENGTH: llitl'."llztgwith

ASSY DRWG  75-1-367
P E IN MLS 0.125 and 0.150 at 1000 and 2000 yds

USED WITH: T76MMGun M32 or M48
HANDLI NG SAFETY: See TM3-250

DEVELOPMENT HISTORY: In devel opment was designated T-140.

REFERENCES: TM9-1900, TM9-1901, FM3-5, FM3-8, TM3-200, TM3-250,
ACRC 1959, DPS/0TA-33 of Aberdeen Proving Grounds, Md.
TM9-1300-203.
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pnoweu.m:\ LW
IGNITION CARTRIOGE 800Y wp Lruze

IME-DO

NOVENCLATURE:  Cartridge, Mrtar, 81MM (W-FS) M5TAl
TYPE: Sem-Fixed - Central Burst « Fin Sabilized

PURPOSE:  Anti-personnel, Spotting, Screening, and |ncendiary

STATUS: Ltd SID WSA  Std. USMC. 144281 in USMC stock as of
™ Dec 1960

DESCRIPTION. ~ This is a sem-fixed, f£in stabilized, central burst
rouna used with WP or FSsnoke for spotting, screening, and
anti-personnel effects. The round consists of a body; PD
fuze, fin assenbly, propelling chardge, ignition cartridge,
rimer, adapter and burster. The adapter Is located at the
orward end of the round cavity and supports the burster
tube as well as holding the fuze. The adapter also acts as
a tight seal which is necessary for the chemcal filling,

e burster is a thin-walled tube which extends about
three-fourths the Jlength of the cavity. The burster casing
is a press fit into the adapter. The burster functions to
release the chemcal contents. Used with 81MM nortars M
and M29,

ARFA  OQOVERAGE  (WP) assuming an 8MPH wi nd, 60%RH, neutr al
Tenperature gradient and fenperature above 60°F it normally
requires about 3 mn. to adjust fire on the target, and a
snmoke curtain is established by wvolley firing snoke rounds
into the area until the desired denSity is  achieved. This
ny take 1 or 2 mn. depending on the anmount of snmoke in the
round, neteorological conditions and the density of the cur-
ta:LnF de3|red.I 8 A P X

or exanple a 8 attery o nortars, each firing
at the rat enpof 15,rd%n1n, coul%l_pl ace 120 rd/min. into the
~area to establish a ‘"smoke curtain. If the required curtain
is established in 1 mn. wth 120 rounds, then approx.
rds/min. should nmaintain the curtain. For a blinding and
casualty effect wp is fired directly on the target at the
sane rate required to establish the curtain. The burst radims
for anti-personnel effects is approx. 20to30yds. for cme
cartridge.. See FM3<5fo0r other‘conditions.
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NAVORD REPORT 6954 (FIRST Revi SIoN) US\!GUSHHW

CARTRI DGE, MORTAR, 81MM, (WP-FS) M57A1 (CHARACTERISTICS)

QOWPLETE RrRD. VE G  11.88# FS F.E.: L40.49 - FS
- 11.38# WP —
F.E: 35.7% - WP

FILLER--VEIGHT : WP 54.06#; SEE NOTE 2

FS (4.59# LENGTH. 22'91 with fuze

_ —  MS525A1
RANGE: 2330 vds/4 i ncrenents. 24,39 wi th fuze M77
DRWGS: T5-1-93, 75-1-94 PRI VER: M34
FUZE: PD-M525A1 SEE NOTE 1 BURSTER CASING M
BURSTER CHARGE: M (0.08# HE) MAXDI A:  81MM
USED wITH: 8lMMMrtar M and M29 IN CARTIRDE M
EIN.  MbAl MEZZLE VEL: 535 ft/sec.

PROPELLING CHARGE: M2Al1 (820 Grains) 4 Increments
HANDLI NG- - SAFETY: See TM3-250

NOTE 1: Aternate fuze PD525. Aso my use TSQ M7 fuze.

NOTE 2: This shell can also be used with Fs snoke filler using
ISQ fuze MTT.

REFERENCES: OCM 15674, TM3-250, FM3-5, TM9-1901, TM9-1900
ORD 11 SNL R-4, FM3-8, TM3-200, ACRC 1959
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NOVENCLATURE: Cartridge, Mrtar, 8imM, Snoke (wp) M370

TYPE: Senmi-fixed « Central Burst - Fin Stabilized
| - PURPOSE:  Anti-personnel, Incendiary, Spotting, Screening
STATUS: Std. UWSA and USMC (No USMC Stock as of 31 Deec 1960)

DESCRIPTION:. This is a sem-fixed, central burst, fin gtapi-
Iized round used with W for spotting, screening, oOr anti-
ersonnel effects. The round consists of a body, fuze,
urster, ignition cartridge, propellant, fin assenbly,
primer, adapter and W filling. -The front end of the burster
tube is a press fit into the adapter which also holds the
fuze and provides a tight seal for the chemcal agent.

The base of the round is externally threaded to receiwe
the fin assenbly. The burster casing 'is thin-walled and ex-

.. tends about three-fourths the length of the cavity. Wen

‘ the burster functions the chemcal contents are released.

.- Ued with 8imm Mrtars M or M29,

! AREA  QOVERAGE:  Assuming an 8 MPH wnd, 60% RH, neutral tenpera-
; rure above 6Q°F it nornally requires about 3 mn. to adjust
B fire on the target, and a snmoke curtain is established

volley firing snoke rounds into the area until the desired
density is achieved. This may take 1 or 2 mn. depending

L on the amount of snoke in the round, neteorological econdt-
tions and the density of the curtain desired.

T For exanple a 8 gun battery of 8imMM nortars, each f

i at the rate of 15 rd/min. could place 120 rd/min. i Nt O the
area to establish a  smoke curtain. |f the required eurtaim

r- is established sn 1 mn. wth 120 rounds, then approx. €D

. rds/min, should naintain the curtain. For a blinding and

- casualty effect wp is fired directly on the target af the

, sane rate required to establish the curtain, e burst

. radius for anti-personnel effects is approx, 10 to 30 yds.

- for one cartridge. See FM3-5 for other conditions.

" o
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. NAVORD REPORT 6954 (FIRST REVISION]™" """ 'Y o .

CARTRI DGE, MORTAR. 81MM, SMOKE (wP) M370  ( CHARACTERI STI CS)

COVPLETE RD VEI GHT: 9.34# LENGTH: 20176 with fuze
FILLER--WEIGHT: WP 1.60# DRWG:  75-1-299

PRIMER.  M71 (O.OuL#) F.E: 17.2%

FUZE: PD M524 (Alternate PD M526 BURSTER CHARCE: M47-0.07#
- o VI 517) FIN.  MI41

PROPELLANT:  Mb (2400 grains) 8 Increments

IGN. CARTRI DGE: Mb6 MAX. DI A 3%18

RANGE: 4,000 Yards approx. at 45° elevation

USED WITH: 81MMMortar M or M29 BURSTER CASING: M2

HANDLI NG - SAFETY: See TM3-250

REFERENCES: OOM 15674, ORD 11 SN R-4, TM9-1901, ACRCII
June 1959, FM3-5, TM3-250, FM3"8: TM3~200, TM9‘1900
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PRIMER OBTURATOR
TAIL ASSEMBLY FILLER BODY
HOLDER, INCREMENT ADAPTER
\ nze -
o wp
] § -} L N
SS FIT
ionrrion CARTRI DGE Pyt SURSTER CHARGE
NOVENQOATURE _:  Cartridge, Mortar, 81MM (UP) XM-375El

TYPE: sSemi Fixed = Central Burst « Fin Sabilized

PURPOSE:  Anti personnel « Spotting = Screening « Incendiary
STATUS:  Devel opnment  Tests. TC Scheduled 3Q FY62

DESCRIPTION:. This is a semi fixed, central burst, fin stabilized
round frilled with WP for spotting, screening, anti-persommel
and 1imited |Incendiary effects. € nyor conponents are
body, fuze, adapter-burster, burster charge, ignition car-
tridge, propellant, and fin assenbly. The front end of <the
burster-adapter casing is a press fit into the shell body.
The PD fuze SCrews Into the adapter. .

The base of the round is threaded to receive the f£in
assenbly. The adapter—burster casing is one piece aluminum
and extends about three fourths the length of the shell
cavity. This is essentially an-M376-HE nodified to In-

corporate an alumnum burster and a plastic obdurating tamnd.
AREA QOVERAGE To Dbe determned

. ' TV e
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NAVORD rErcrr 6954 (FirsT Reviszon) UineASSIFIED s

CARTRI DGE, MCRTAR, 81 MM (WP) XM375El (CHARACTERISTICS)

FIRED WI: 8.80# FILLERW: 1.65# F.E.: 17.1%
LENGTH : 20776 (with .fuze) MAX DI A: 3718

FUZE: PD-526A1 ELN, M4l

| GN. _CARTRI DGE: M§66 PRODELLélr\IE:nEnIfg) (8 In-

PRECUSS| ON PRIMER: M71 (0.O04#)
BURSTERCHARCE: T4EE

BURSTER CASING M2

MAX_RANGE: 5000 Yds approx.
FRANKFORD DRWG,  FD21784

LOD DRz FF9055 and FD21870

Pl CATI NNY DRWG: XP112957

USED WTH 8iMMMrtar M or M29

HANDLING SAFETY: See TM3-250

MAX. VEL: 820 Ft/ Sec
PRI MER: M71El

REFERENCES: TM9-1900, TM9-1901, FM3-5, FM3-8, TM3-200, TM3-250
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PROJECTI LE | LLUSTRATED

NOVENCLATURE: Cartridge, Q@n, 90MM, Swke (W-T) M313El
TYPE: Fixed - Central Burst

PURPOSE:  Anti-personnel,  Spotting, Screening,and Incendiary.
STATUS: Std. USA and UWSMC 95,920 in USMC stock as of Dec 1960.

DESCRIPTION: A fixed, central burst munition used for anti-

—_personnef,  spotting, Sscreeni n%, and limted incendiary ef-
fects, This round resenbles the HE shell in external ap-
pearance, has a boat-tail, and the ogival nose iS threaded
for an adapter. The adapter provides a tight seal for the
chemcal filler, and is threaded internally to receive a
PD fuze, .

It also provides a seat for the forward end of the burste:
casing -which is a thin-wall steel tube extending the full
length of the body cavity. The burster initiator charge 4s
in the forward end of the burster, directly behind the  fuze,
and ignites the burster charge that ruptures the casing and
dis erSﬁs the chemcal. Used with 90MM tank gunsM36, m41,
and M54,

AREA  QOVERAGE: Assuming an 8 MH wind, 60% RH, neutral tempera-
ture gradient and tenperature above 60°F it normally reguires
about 3 mn. to adjust fire on the target, and a snoke gyr-
tain is established by volley firing smoke rounds into the
area until the desired density is ‘achieved. This nay take
1 or 2 mn. depending on the anount of snmoke in the round,
geteoro(ljogl cal conditions and the density of the curtaim
esired.

For exanple a 17 gun conpany of 90MM guns, each firing at
the rate of 4 rd/min. could place 68 rd/min. into the area to
establish a snoke curtain. |If the required curtain is estab-
lished 4n 1 nin. with 68 rounds, then approx. 34 rds/min.
should maintain the cprtain. PFor a blinding and casual - ef-
fect wp IS fired girebtly On the-target at the Sanme rate re-
quired to establish the curtain._ The burst radius for amti-
personnel effects is approx. 15 to 30 yds for one cartridze.
See FM3-5 for other conditions.
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.RTRIDGE, GUN, 9OMM, (WP-T) M313E1 ( CHARACTERl STl Cs)

PROJECTILE  VEIGHT.: 23.64% FI LLER-VEI GHT: WP-1.97#
COVPLETE RD. WI: 41,93# DRWG  NQ: 501 and 75-1-224
F. E.: 8.35% MEZZLE VEL: 2400 ft/sec.

MMX  RANGE 19560 Yards BURSTER CHARGE. M24 (HE-0.31#)
FUZE: M48A3-PD | NI TI ATOR BURSTER: M2

BURSTER CASING M 3 PRIMER: mM49and M28B2 Perc

PROPELLANT: M5, M5 (5.39#)See Note 1

CARTRDGE CASE M19Bl1 See Note 2 PROJECTILE  LENGTH 16:'?4
(Wth Fuze

CARTRI DGE LENGTH: 37Y46

MX. DA  90OMM

USED WTH M36,M41, and Mb4 « 9OMM Tank Gun

VAFETY-HANDLING: See TM3-250
REMARKS: Simlar to M1 HE wth MP-M43AS fuze
NOTE 1: M is snokeless and M15 is snokeless and flashless.

NOTE 2: Aternate CTG case M19.

REFERENCES: 0CM32055, TM3-250, TM9-1901, ORD3SNL P-5, FM 3-5,
ACK 1959, TM3-200, TM9-1900, FM3-8.
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PROJECTILE| LLUSTRATED

NOVENCLATURE:  Cartridge, Howi t zer, 1O05MM, Snpke M84 and M84B1

TYPE: Base Hection = Sem-Fixed « QCanister Loaded
PURPOSE: Signalling, Screening, and Spotting, Shoke
STATUS: Std. USA and WSMC. 79,673 in USMC stock as of Dec 1960

DESCRIPTION:. A sem-fixed, base ejection, smoke round used for

— spotting and screening. Designed to overcone certain dif-
ficulties in the bursting type snoke round. Pesigne%-for
use with mechanical time super quick fuze. T TS a Dbase
ejection round consisting of a section of drawn steel tgblqge
ich contains three canisters of either HC or colored M0
mxtures. A small black powder charge at the front end of
tPe ﬁavi‘%yl.lis used to expell the canisters out the base end
of the shell.

The shell casing resemhles the HE round in_ outward ap-
earance, being boat-pailed and having a nose formed to

ong hogiveh Int er nal conlstructio? differr]s fronJ the OII-E round
' that t It ' | ' t

o gt of L e R ened 58P ABged E5 ol O e
rear base plate and the noze fuze. Iransmssion of the ex-
plosive action is provided for by a flastﬂ t ube ctjhat ext ends
through the doughnut shaped canisters. Ihe rtound I's fired
with “standard sem-fixed propelling charge for M, M4, and
M49 How t zers 105MM.

AREA QOERAE (HO assuming an 8 MH wind, 60% RH, neutral
Tenperature gradient and tepperature above 60°F 1t nornally
requi res about 3 min. t0 adjust fire on the target, and a
snmoke curtain is established by wvolley firing snmoke rounds
into the area until the desired d%nsmay IS afch|eved. Thi's
my take 1 or 2 mn. depending on the dnount o snoke In the
round, neteorological conditions and the density of the cur-
ta'anes'rEdW 6 bat t f 105MM Howi t h fi

or exanple a un batter W tzers. eac r-
ing at the r:;;te of 4 2d min. cgulg pacem24 rd/min. Into _the
aréa to establish a smoke curtain., If the required curtain
is established in 1 mirfeesttheligmoynds, then approx. 12 rds/min.
should maintain the cudrtain, -Pé® a®blinding and casualty

effect W is fired directly on the .tarqet the same rate re-
quired to establish the gurtain. See ‘I"l"13-%t fol’ otfer condi i ons.
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NAVCRD REPCRT 6954 (FIRST REVISION) mf.«x.r“'
RO | - AR

CARTRI DGE, HOWTZER, 105MM, SMOKE M84 AND M84p1 (CHARACTERISTICS)
FILLERS AND VE CHTS:

COMPLETE PRQAJIECTI LE CANI STER

SMKE RD FILLER WI. W, F. E TYPE
WT.
\Aé)rl et or 39.58 5.12# 30,48¢# 12.9% M2
een
Red 39.78 5.32# 30.68# = 13.4% M2
Yel | ow 39.38 4,92# 30.29# 12.5% M2
H C ha.7# 7.5 # 32.86¢ "17.5% ML
MX RANCE 12205 Yds. LOAD DRNG  75-14-341
FUZE: MS501A1 Mech.Time Super Quick (See Ngte 1)
BURSTER CHARGE: BP (0.19) ASSY DRWMG  75-1-189
CARTRI DGE CASE: M14 PRoPELLI NG CHARGE: M1 (2.85
: 0r 3.04#

USED WTH  M2Al, M2p2, M4, M4ALl, and M49 Howit zers. )
CANSTERS PER LOAD  Three PRI MER: M28B2 (M28a2 alt.)

CANISTER  DRWGS: (M) €15-11-22 (M2) (Cl4-11-60

CANSTER  DMNSIONS 2rg6 Dia x 3's6length

BURNI NGTI ME: 1 to 4 ninutes CARTRIDGE LENGTH: 30949
MJZZLE VEL: 1550 ft/sec. MAX DIA: 105MM

PROJECTILE ~ LENGTH  18'8u4(with fuze)
NOTE 1: Sone rounds on hand have MS4TsqQ, MISQ MS501, and M501A fuzes.

HANDL| NG- SAFETY: See TM3-250

REFERENCES:  FM3-5, FM3-8, TM3-200, TM3-1900, TM3-1901, TM3-250,

ACRC-1959
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PROJECTI LE | LLUSTRATED
NOMENCLATURE:  Cartridge, Howitzer, 105MM, Snoke, (WP), MEQ
TYPE: Sem-Fixed « Central  Burst
PURPOSE:  Anti-personnel, Incendiary, Spot ti ng, Screeni ng
STATUS: Std. USA and USMC.  180,173in USMC stock as of Dee 1960
DESCR PTION' A senmi-fixed, central burst snmoke round used for
Spotting, screening,  anti-personnel, and [imted incendiary
ePfects. The MO which resenbles the HE round in extermail
appearance is boat-tailed and the nose 1s ogival and threaded

for

an adapter.

snoke or chem cal
for the forward end of the burster tube.
extg\ndlb na from f]he adaBter to

seat
t he

the casing

M4, an
AREA  COVERAGE,  Assuning

ture gradient .
3 mn. to adjust
Is established

about

tain

area until
or 2 mn.

met eor ol ogi cal
exanple a 6 gun battery of

For
firing at the rate of 4 rd/min. coul d

to disperse

The adapter

contents,

is thin walled steel tubin%
rear of the round cavity.
the contents.
%ow de super-quick or delay action.
M49Q Hewitzers 105MM.

an 8 MPH wind, 60%RH, neutral tenpera-
and tenperature above 60°F it normally reguires
fire on the target, and a snoke cur-
by volley firing snoke ro
the desired density is achieved.
depending on the anmbunt of smoke in the round,
conditions and the density of the curtain desi:
105MM Howitzers, each

e 24rd/min. into

provides a tight

seal for the

hol ds t he fuze, and provides a

urster C

ar ge
ed with PD fuze to
The round i s used with

The casing
ruptures

ds into the
IS may take 1

. . I0|f61C h
the area to establish a snoke curtain. the required  cur-

tain

Is established

in 1 mn.

12 rds/min., should maintain
casualty effect WP

same

rate required

for anti-personnel

cartridge.

is fired directly on

with 24 rounds,
the curtain. For

to establish the curtain.

effect is approx.
See mM3-5 for o

ther conditions.

the target at

then_ a X
a bhlin and
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e burstt gadj_u;

20 to 40 yds for pne
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CARTRI DGE, HOW TZER_105MM, SMOKE (WB) M60 (CHARACTERISTICS)

QOWPLETE RD. WI.: U43.81# FILLER-WEIGHT: WP - 3.83#

PROJECTILE _ WH GHT:  33.58# W DRWG No  75-1-110

E. : 11.boz MUZZLE VEL: 1550 ft/sec

MAX RANGE 12205 Yds - Full charge #7 BURSTER CHARGE: Mb (0.51# HE)

FUZE: MS1ASFD (See Note 1) PRPELLING CHARE M (2.75#)

BURSTER CASING M PRMER M28a2 (Aternate
- M28B2)

CARIRDE CASE M4

USED WTH M1Al and M3 Howitzers 105MM MAX DIA: 105MM
PROJECTILE LENGTH. 19%47 (Wth fuze)

CARTRDE LENGTH 31910 (Wth fuze)

HANDL| NG- SAFETY: See TM3-250

NOTE 1: MS1A5 assenbled wth booster. Some rounds —assenbl ed
—with fuUse pD-M57 booster M22, or ruze PD MS1A4. M51AS is
a .05 second del ay fuze.

REFERENCES: CCM 23423 and .OCM 31463, ORD 3 SNILR1l, TM9-1901,
FN3-5, TM3-250, TM3-200, TM3-1900, FM3-8, ACRC-1959
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PROJECTI LE | LLUSTRATED

NOVENCLATURE:  Cartridge, Howitzer, 1o05mM (HHD) M60
TyPE: Sem-Fixed - Gs « Central Burst
PURPOSE' :  Provide toxic chemcal offensive capability

STATUS: Sd WA and WM 80457 in USMC stock as of Dec 1960

DESCRI PTI ON: A sem-fixed, central burst, r gas round
usea tor anti-personnel effects. slthe %8 Vﬁjch resen%les

the HE round in external appearance is boat-ta[iled gnd the
noze is ogival and threaded for an adapter. | he™ adapt er

rovides a tight seal for the snoke or chemcal contents,

ol ds the fuze, and _provides a seat for the forward end of
the burster tube; The casing is thin walled steel tubing
extending from the adapter to the rear of the round cavity,
A Dburster charge ruptures the casi _ng to disperse the con-

tents. Wed wth Pp fuze to proville super-quick or delay
action. The round is wused wth M, M4, and MEQ Howtzers
105MM.

AREA QOVERAGE: Average neteorological conditions used to es-
Timate unit HD capabilities are: neutral —tenperature gradient
tenperature about T70°F, W Nnd speed about 8MPH and dry
weather.  Under these conditions a battery of six 105MM Howi-
tzers can contamnate about 2.2 hectares (100 neter squares]
with liquid HD in about 15 ninutes. The Dattery can cover
in 15 mnutes about 2 hectares wth a concentration of HD
Vapor that wll incapacitate nasked personnel  after abomt 1
hours' exposure. See TM3-200 for other specific conditions.

e -
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CARTRIDGE, HOWITZER, 105MM, (H-HD) MRO (CHARACTERISTICS)

COVPLETE RD. WI.: 43,27#

PROJECTILE WEI GHT:  34.60# of H, FILLERWEIGHT: 2.86# F.E: 8.28%
PROJECTILE WEI GHT:  33.46# of HD, FILLER WIGH: 2.6%% F.E.: 8.35%
FUZE: PD-MS51A5 (See Note 1) MAX  RANGE:  '12,205 Yds

DRWG  75-1-109 BURSTER CASI NG M5

BURSTER CHARGE: Mp - 0.51# HE MAX DIA: 1O05MM

PROPELLI NG CHARGE: M - 2,75# PROJECTI LE LENGTH: 1947 with fuze
CARTRI DGE_CASE: M14, M14Bl CARTRDE LENGTH 31710

PRIMER  M28A2 (Al ternate M28B2) MJZZLE VEL: 1550 ft/sec.
USED WTH M2Al, M2A2, M4, M4Al, and M49 Howitzers

BEANDLING-SAFETY: S e e ™3-250

NOTE 1: Stocks on hand with fuze PD-M51A4, and M571t t d
— wil be issued until exhausted. M51A5 Assenbl ecgl'v(\il| t% bouster.
M21A4, M5T with booster. M2 and M51A5 is .05sec del ay fuze.

REFERENCES: ACRC-1959, TM9-1900, TM9-1901, TM3-200, TM3-250,
FM3-5, FM3-8
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PROJECTILE| LLUSTRATED

NOVENCLATURE:  Cartridge, Howtzer, 105MM(WP) XM-427

TYPE: Semi-fixed, Central Burst, Hollow Base, Boat-tailed
PURPOSE:  Spotting, Screening, Incendiary, Anti-personnel

STATUS: Research and  Devel oprent

DESCRI PTI ON: This.is a sem-fixed, central burst, hollow base,

boat-tailed mnition filled with W for screening,_ spotiing,
anti-personnel, and limted incendiary effects. Thelmaa'or
conponents are a body, rotatln% band, PD fuzer one 8' ece
adapter-burster casing’ and a Tfuze booster. The hollow base
forging is silver brazed to a pearlitic nalleable_iron _body
and” fitted wth a sintered iron rotating band. The hollow
base i s intended to i ncrease the effective chamber capacity,
thus, nmuzzle energy and nmaxinmum range havebeen increased
without a substantial increase inpressure.,

e of the pearlitic iron in the fragnenting wall w31l
rovide nore anti-personnel = effectiveness than.the standard

projectile. (ne propelling charge provides the minimum
to internmediate range, Wwhile “another charge provides for
the maximum range. The standard M4 case s used with a
new primer.

AREA QO/ERAE To be determ ned.

- I y.121



3013 Ana
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CARTRIDGE, HON TZER 105MM (w) XM-427 (cHARACTERI STl CS)

QOWLETE RD W 40# PRQJIECTI LE FI RED WT: 28.8#
FILLER VE GHT:'  WP-6.0#  Avg. F. E. 20.9%
PROPELLING CHARGE WI: ND PROJECTILE LENGTH 22704
MJZZLE VELOCI TY: ND QOWLETE CARTRDE LENGTH 34017
FUZE:  PD-M51A5 BURSTER CHARE Conp. B-72 grans
PROPELLI NG CHARGE: M 56 mMin. wlntermedi ate Range, XM-57 for

Vax. Range.
MN RANGE 900 neters. PRI MER: ND
MX._ RANGE 13,700 rmeters DRWG,  Xp112882

CARIRDE CASE M4

RATE OF FIRE:. 8 per mn.

USED WTH  M2A2E2, T252 or T195 Howitzers 105MM

HANDLI NG SAFETY: TM3-250
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NAVORD REPCRT 6954 (FIRST REviSION)

PROJECTILE| LLUSTRATED

NOVENCLATURE:  Cartridge, How tzer, 105MM,(GB), M360

TYPE: Sem-fixed, Gs, Central Burst
PURPOSE: Provide toxic chemcal offensive capability
STATUS: Std. WA and WSMC  37460in USMC stock as of Deec 1980

DESCRI PTI ON: A sem-fixed, central burst (B gas round usedl_Efor

antT-personnel effects. The M36C which resenbles the

round in external appearance S boat-tzilhl ed and the noge is
ogival and threaded for an adapter. e adapter provides “a
tight seal for the snmoke or chemcal contents, holds the
fuze, and provides a seat for the forward end of the burster
tube.” The burster casing is thin walled steel tubing extend-
ing from tne adapter to the rear of the round cavity. A
burster charBe ruptures tne casing to disperse the contents,
Used with PD fuze to provide super-quick or delay action.
The round is used with M, M4, and M4Q How tzers 105MM.

AREA QOVERAGE: Average neteorological conditions used to es-

timate Unit (B capabilities are: neutral tenperature = gradient,
tenperature above 60°F, and wind about 8 MH Under these
conditions a battery of six 105MM Howitzers can cover abowt

2 hectares (100 neter squares) wth an incapacitating dosage, o:
about 1 hectare with a lethal dosage of @ in 30 seconds. See
TM3-200 for other specific conditions.
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CARTRI DGF, HOW TZFR_ 105MM(GB) M360 (CHARACTERISTICS)

COVMPLETE RD.  wr: 4h.ST# FILLER WE| GHT: ¢B-1.63#
PROJECTI LE VI GHT: 35.5% F__E: 3.66%
MAX RANGE: 12330 yds DRWG.  75-1-363
FUZE: PD-M508 (See Note 1) BURSTER CHARGE: MO (ytol)

PROPELLI NG CHARGE: M1~2.75#
CARTRIDGE CASE: M 4

BURSTER CASI NG M6

PRI MER: M28A2 (Al ternate M28B2)

. 3118
CARTRI DGE_LENGTH PROJECTILE LENGTH: 19"47 with fuze
MJUZZLE VEL: 1550 ft/sec MAX. DI A 4M32

USED WITH: M2Al, M2A2, M4, MUAL, and M49Howi t zer

HANDLING-SAFETY: See TM3-250

orE 1: Stocks on hand with fuze ppM b, M5l 7 Ltd std
Wil be _issued until exhausted. “‘% » e e % TR Boos ¥

M21Al4, Mb7 with booster M2. M51A5 is .05sec delay fuze.

REFERENCES:  ACRC-1959, TM9-1900, TM9-1901, TM3-200, TM3-250,
TM9-1910, FM3-5, FM3-8, landing Force Bull. #5.
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NOVENCLATURE: Cartridge, Mrtar, 4¥'2", gas and Snoke m2a1
TYPE: Semi fixed - Central Burst =« Spin Stabilized

PURPOSE: To provide chem cal offensive capability

STATUS: . St(lllg SA and USMC - 235,637(WP) in UsMC stock as
ec

DESCRIPTION. This is a sem -fixed, central burst, spin stabi-

Iized munition which is used with both gas-and shoke f£illimgs

Several different kinds of gas and snoke are used wth this
round which are wused for spotting, screening;, and anti-per-
sonnel effects. The nmajor ‘conponents are a body, fuze,
burster, propellant, ignition cartridge, priner, adapter,
and filling. The burster tube extends the length of the
body _cavity. . . .

Stabilization is-accomplished by a "rotating disk" om
the base of the shell which engages the r|f||n(f:1 of the
nortar. The base of the'shell is externally threaded to
receive the propellant holder, the propelling charge, and
the Ignition cartridge. See characteristics “on next page
for gases and snokes used. Used with &4l2Mrtars M30.

AREA  OOERAE (WP only) A heavy nortar conpany of twelve

— Guz .qortars can effectively sCreen an average front of
2,200 neters, and under very favorable conditions it cam
screen effectively 3 tines its average front, and under

unfavorable conditions It_ma bg able to screenonly onme
eigth its average front. Space does not permt cover-
all” gases and smokes here; refer to FM 3-5for other smoke

conditions and see, TM3-200 for gas' condl ti ons and coverage.

-
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CARTRI DGE, MORTAR 4!2, GAS SMOKE, MPAl  (CHARACTER! STl Cs)

QOWLETE RD FILLER
AGENT VEGHT # WEIGHT # F.E APPRX %

WP- FS- FM 25.10 7.50 29.9

HD 23.50 . 6.00 25.6

PWP- CG 23.80 6.25 26.2

H 23.70 6.20 26.1

HT 23.30 5.75 24.6

CcX 22,60 5.00 22.1

CNS 23.17 7.00 30.2

CNB 21.62 5.45 25,2
MAX RANGE: 4300 yds ASSY DRWG 75-1-284
OVERALL CARTRI DGE LENGTH: 21'01 with fuze
MAX DI A 4719
FUZE: PD-i8 BURSTERCHARGE: M4
PROPELLI NG CHARGE: Mo « 0.47% | GN. CARTRI DGE: M2
PRIMER  See ignition cartridge MIZZLE VEL: 820 ft/sec

USED WTH M30 Mortar 4!'2
HANDLI NG = SAFETY: See TM3-250
REMARKS : Smlar to M329 in appearance

REFERENCES: TM9-1900, TM9-1901, TM3-200, TM3-250, FM 3-5,
FM 3-8, ACRC 1950, M11-C-13065, TMy- 2008, TH9-2009

ek
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IGNITION BURSTER BURSTER
CARTRIDGE CHARGE FILLER CASING ADAPTER
® © 0’0 ® ©® © 6 :

° 1) |

N ® 6 0 06 6 0 -

4 FUZE
OBTURATING . ~ &AURSTER
MECHCANISM PROPELLANT 80DY INITIATOR

NOVENCLATURE:  Cartridge, Mrtar, 4v2, Snoke (wPp) M328
TYPE: Semi-fixed = Central Burst - Spin  Stabilized

PURPOSE:  Anti-personnel, Spotting, Screening and Incendlary
STATUS: Std USA and USMC (No USMC stock as of 31 Dec 1960)

DESCRIPTION. This is a sem-fixed, central burst, spin stabi-
zed munition which is used wth wp fiIL[ing for spottinza
screening, and anti-personnel  effects.. The ne] or components
are body, fuze, burster,  propellant, ignition cartridge,
adapter,” and filling. The burster tube  extends the lemgth

of the body cavity. . _

Stabilization s acconplished by a "rotating disk™ aom
the base of the shell which engages the rlfllnq of ¢
nortar. The base of the shell Ts externally threaded to
receive the propellant holscéer, the gr.o elling charge, and
the ignition cartridge. e ' characteri tics “on next page
for gases and smokes used., ed wth 42 nortars M30.

AREA OOVERED, Assuming an 8 MPH wind, 60% RH, neutral temp-
erature gradi ent and tenperature above 60°F it normall;
requires about 3 nmin. to adjust .fire on the target, and a

smoke curtain is established by volley firing snoke rounds
into the area until tdhe geswed dep]su}gl Is achieved This
my take 1 or 2 mn. depending on the anount of snoke “im
t he round, meteorological conditions and the density of the
Qurtain  desired.

For exanple a 6 gun battery of 4%2 Mrtar, each firing
at the rate of 12 rd/min. could pl ace 72 rd/min. i nto the
area to establish a snmoke curtain. [If The “required cmrtain

is‘established in 1 mn. with 72 rounds, then approx. -
rounds/mnute should naintain the curtain. Fof grbfmgm
and casualty effect wp is fired directly on the target at
the same rate required to establish the curtain. The burste

radius for anti-personnel effect |s approx. 20 .t 0 yd
for one cartridge, e FM3-5 %or gﬂ]er condit?ong. yos

b Lot
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CORIRDF MRIAR 42 SMKE (W) w328 (CHARACTERI STiC)

VEIGHT:  25.1# FILLER=WT: WP « 8,.14#

F.E.: 32.44% MAX. LENGTH ~ 25.77 with fuze
MAX. DIA: 419 ) MUZZLE VEL: 820 ft/sec
FUZE. mM521-(T247) PD BURSTER INITIATOR: M13
CASING  Part of M Fuze BURSTER CHARGE: M35

PROPELLI NG CHARGE: M36 (0.69%#)

| GN. CARTRI DGE: M2 M  RANGE: 4300 yds with 41 increments
PRIMER. See Ignition Gartridge

ASSY DRWG F8797829 LOAD DRWG: F8797838

USED WTH ™30 = 4{2 Mortar

HANDL| NG_SAFETY: See T™M3-250

REFERENCES: OOM 32041 CAT. cw-11-1, TM9-1901, TM3-250, TM3-320,
SNL R-4, FM 3-5, FM 3-8, TM9-1900, TM3-200, ACRC-13959
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| NOMENCLATURE:  Projectile, 120W Qn, Swoke (W) T16E4
TYPE: Separated = Smwke - Central Burst

:— PURPCSE: Antl-personnel _ |ncendiary « Spotting - Sereening
STATUS: Recommended for T.C. (USMC « 7571 on hand Dec 1960)
[ DESCRIPTION' This is a separated load, central burst, WP smoke
‘ round used for s ottl nd SCreeni n Hcendl ary and’ a til-per-
sonnel effects. ojectile pr od/e ll11ng ar ge

i are separate units and are packed and shi pped separraéel v

A although they are loaded into the gun  a
is simlar in size, shape, weight, % and Sbaﬁ'SL{'CS to the HE
! round. The difference being a cetral ster ug and
| charge, a burster initiator, an apter which hol ds
front end of the burster tube and also a PD fuze. The
. burster extends the full Ilength of the projectile cavity.
: Two rotating bands are |ocated near the rear of the pro-
L. jectile. The Initiator burster is |ocated direct!|y behind
the fuze, in the forward end of the burster and ignites the
t burster charge which ruptures the casi ng di sperse the
. chemical confents. Wed wth 120M tan guns MA3 and M58.

AREA  OOVERAGE: Assumn% an 8MPH wind, 60% RH, neutral tempera-
; ture gradient and tenperature above 60°F it normally require:
.- about 3 mn. to adjust fire on the target, and a snoke surta:

1s established by volley firing snoke rounds into,the _ area
i° Until the desired dens%y 's"achi eved. This By take 1'or 2

.- man. aedepending on the anount of snoke in the round, meteoro-
logical conditions and the density of the curtain desired.
. For exanple a 17 gun conpan¥dof 120¢M Quns, each

. at the rate of 3.5 rd/min. cou | ace 60 rd min. tn the

= area to establish a snoke curtalnp 19 ﬁ“ require m'%ain
is established in 1 mn. wth 60 rounds then approx.
rds/min. should maintain the curtain. FOf bI'Tndr ng and

v casualty effect wp is fired directly on the tar he
sane rate required to establish the Qurtain. i Blrst

radius for anti personnel effects is approx 50 yds for one
projectile. See FM3-5for other conditions.

4 e
r-e‘ v = e -
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'PROJECTILE, 120MM QNN SMOKE (W) T-16E4 (CHARACTERISTICS)
PROJECTILE DR\  P85104 LOADI NG DRWG  P35103

FI RED RD WI: 50.41# EILLER WI: WP ~ 7,517
F.E:. 14.8%

PRI MER M67-PE PROPELLANT: M15 = 12.30#
PROECTI LE LENGTH 24983 (with fuze) DA 4169

FUZE: PD - M5145 BURSTER CHARGE: 0.55#
BURSTER INITIATOR M « 0.06¢# CARTRIDGE CASE: M109
MJUZZLE VELOCI TY: 3100 ft/sec MAX_ RANGE 28,275 yds

BODY  MATER AL:
USED WITH:
HANDLING SAFETY:
REMARKS: Sim | ar

101 Shel | .
avai | abl e.

Steel = Forging

See T™3-250
I n Size, shape

REFERENCES;  TM9-1900, TM9-1901,
— FM 3-8

Aso can be used wth fuze T212 when

1A3 and M58 Guns 120MM

and bhallistics as the HE =
it is

TMS-200. TIVB-250: FM 3'5:

3-8, Ammo conpl ete round chart 1959

-,
\
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| PIEKCRRE

TWIST PIN FELT PADS DELAY ELEMENT CANISTER Fuze

/ CANISTER 'BURSTER \ EXPELLING CHARGE
BASE PLUG BALLISTITE BURSTER TUBE WP IN TUBES

NOMENCLATURE: Projectile, Qn, 5"/38 (Wp) Mk 30
TYPE: Sem-fixed - Base FEection GCanister
PURPOSE:  Anti-personnel, Incendiary, Spotting, Screening

STATUS:  Std USN.  32881n Navy stock as of Dec 1960
T (16904 of Mk 3and ik 44 on hand overseas Dec.1960)

DESCRIPTION. = This is a sem-fixed base ejection projectile
fiJled wth W which can be used for "spotting, sereening,
a&i -personnel, and limted incendiary effects. A light
steel canister is packed with wp and Small tubes whiex 2n-
crease the burst radius of the WP. The nose is fitted wit:
either a PD or M fuze. ,

The expelling charge of black powder is located direetly

back of the nose fuze and in functioning expells the eaniste
from the rear of the projectile by forcing off the base plat
A delay elenent located just behind the fuze, IS initiated b
the expelling charge, and detonated shortly after the ganis-
ter clears the projectile which ignites the burster charge
in the canister to explode the canister and release the
filling. The canister burster tube extends the full Ilength
of the canister and is a press fit in the canister body.
Two 1/2 inch holes are in the base for filling and are

sealed by pipe plugs.

AREA COVERAGE: Wsing a nechanical tine fuze, a shoke screen
can be Taid so that bursts occur 25 to 50 ft. above water,
and 35to0 40 yards apart. Bursts which occur higher
allow vision "beneath the cloud, and those that strike %the
water are useless. Uhder normal conditions the snmoke semeen
wll be effective for seven mnutes or'nore, but wll, of
course, drift wth the wnd. . .

Using a point detonating fuze wth this shell a smoke
screen may also be laid on land. Lateral spacing of burst
should be the same as for a screen over Witer, and an allow—
ance should be nade for the drift during the effective time
O the screen. An area of about 50 yds ~ dianeter is
covered by one shell._ For _npre information see O0P2217.

=
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PRQJECTI LE. GUN. 5"/38 (WP) MK 30 (CHARACTERISTICS)

FIRED WE| GHT: 54 4% FILLER-WEIGHT: WP - 7.1#
EE: 13.0;!' ASSY DRWs 1305683

RANGE: 17280 yds. PRQJECTI LE DRWG D15-1%-3
MAX_ VELOCITY: 2600 ft/sec MPZZLE VEL: 2600 ft/sec (Max)
PRQJIECTI LE LENGTH: 19997 PROECTILE DA 5"

FUZE: Mk 29 Mod 3 D, and MkSO-MTPMENVER: 8

EXPELLING CHARGE: 4 oz Dblack powder _CANSTER [ENGTH 12"

CANI STERS PER LOAD: One M5 CANISTER BURSTER: 14 grains (M30)
- CARTRI DGECASE: M 5

CANI STER DRWG €15-11-1T or €15-11-97 (M5)

PROPELLANT: Full charge 15.2# Reduced charge 3.6#

CANI STER FILL: T7.1# W - 12.1# Packing CAN STER DIA: 3"9

USED WTH. M 12 Gun

RATE OF FIRE 16-20 rds/min per barrel

REMARKS : Interchangeable with Mk 44 Projectile
DEVELOPMENT:HISTORY: 1In developnent this item was designated
=  EIRL

HANDLI NG SAFETY: See TM3-250

REFERENCES.  T™3-250, Fwm 3~5, TM9-1901, OP2215, TM3-200, TMG-1900
-8, Spec Mil C- 14583, NwWIP-1-2. ‘ -

.~t - LT,
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TWIST MN FELT PADS DELAY ELEMENT CANISTER FUZE

./ CANISTER ' BURSTER \ W CHARGE
BASE PLUG BALLISTITE BURSTER TUBE WP IN TUBES

NOMENCLATURE:  Projectile, @un, 5"/38,Snoke (WP) Mk 44 Mod 1
TYPE: Sem-fixed, Base ejection, Canister

PURPOSE:  Anti-personnel, Incendlary,Spotting, Screening

STATUS: Std. USN. 38934 in Navy stock as of Dec 1960.
— (16,904 of Mk 30 and Mk 44 on hand overseas as of Dec 1960}

DESCRI PTI ON: This is a sem-fixed, base ejection projectile
fitTed with wp which can be used for spotting, screening,
anti-personnel, and limted incendiary ~effects. A light
steel canister is packed with WP and snﬁll nmetal. tubes which
increase the burst radius of the W The nose is Titte th
either a PD or MK fuze. .

The expelling charge of black powder is located directly
back of the nose fuze and in functioning expells thecanister
from the rear of the é)ro ectile by forcing off the base plate.

A delay elenent located just behind the fuze is initiated by

|
the expelling charge, and detonated shortly after the canister
clears the “projectile, which ignites the Ccanister burster
charge to explode the canister and release the filling. *The
canister burster tube extends the full [length of the eanister
and is a press fit in the canister body. w0 1/2 inch holes
are in the base for filling and are sealed by pipe plugs.

AREA CQO/ERAGE Using a nechanical time fuze, a smoke screen can
be I ai 0 wthat bursts occur 25 to 50ft.abovethewater,
and 35 to 40 yards apart. Bursts which occur higher nay al-
low vision beneath the cloud, and those that strike the water
are useless. Under normal conditions the snoke screen will
be effective for seven mnutes or nore, but wll, of course,
drift with the wnd. _ _ _

Using a point detonating fuze with this shell a, smoke
screen may also be laid on land. Lateral spacing of burst
should be  the sane as for a screen over water, and an allow
ance should be made for the drift during the effective time

of the screen. An area of about 50 yds in diameter is ecovered

by one shell. For mopre informatigng see OP 2217.

. “os
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PROECTILE, G 5"/38, sMxe, (w) MK 44 ( CHARACTERI sTiCs)

FIRED VEGHT:  54.4# FILLER WVEGHT WP - 7.-#
E.. : 13.0% MX RANGE 17,280 Yds

FUZE: Nose PD MK 29 Mod 3, and MK 50-MT

CANSTERS PER R (ne - M5 CAN STER BURSTER 14 @Gains (MB0)
EXPELLING CHARGE: 4 @ Black Powder PRI MER: MK Lo-Ck

CANSTER DRWS C€15-11-17 and c15-11-97 (M) CANSTER DA 3.9
PROPELLANT: ~ Full Chg 15.2#, reduced Chg 3.6# CANSTER LENCTH 12"
MAX  VELOOTY: 2600 ft/sec + CANI STER FILL: 7.1#WP

12.1# Packir
( E : . ‘
PROJECTILE LENGTH: 19%97 CARTRI DGE CASE: MK 5
ASSY. DRWs 1305683

RATE OF ' | RE: 16-20
Tas,/min per barrel

USED WTH 12
K an PRQJ. DA 5"

HANDLI NG SAFETY: TM3-250 PROJ. DRWG D15-11-3
REMARKS: I nterchangeable Wth MK 30 Projectile 5"/38 (wP)

REFERENCES: ~ TM3-250, TM9-1901, QP 2215, MIL~C-14583, NW1p-1-2,
TM3-1900
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FULLER

A
\\\:BURSTE'! CHARGE \-OURSTER WELL \AUX. FUZE

WASTER TUBE

NCMENCLATURE: Projectile, Gun, 5"/38, Gas (GB) MK 53 Mod ©
TYPE: Central Bur sti ng, Sem - fi xed

WOSE: To provide toxic chemcal capabilities.

STATUS: Planned Std USN

DESCRIPTION:  This is a senm-fixed, central burst gas pro-
jectite |oaded wth GE fille agent to be used for anti-
ersonnel effects. centra urster tube extends the fwll
ength of the projectile cavi,t)(] and. is a press fit into the
fuze adapter. "App fuze wth auxiliary booster is located
on the forward end, of the projectile, which on functicning
initiates the burster charge to explode the OIarQJectl e and
release the filling agent. An adapter located in the for-
ward end of the projectile holds the fuze and the forward
end of the burster “tube. o

The design is based on the MK 49 EKC A)rohecu.le and has
similar exterior balljstic. qualtities. one prece forging
elimnates joints, and mnimzes | eakage possibliities.
Base fuzing i s eliminated.

AREA OQOERAE: For a 5"/38projectile | oaded with GB agent
1T 1S estimated that It requires 3.51bs of agent to0 cover
hectares for a standard 100% casualty level which is the
equivalent area of conplete effect against troops wit
p_rtoﬁ ecttion’ tand t]Jcndesr . st andardd rreNtPtIa_loroI o%; catl contditixms
Wi enperature 0 Wi n an enper at ure :
neutral ln’p For a 30% 8asFu’aIty, Iev5el under the ngane conﬂ%ggé
the area coverage would be 0.98 hectares.
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PROJECTILE, AN 5"/38, GAs (@) MK 53 ( CHARACTERI STics)

_JMPLETE ROUNDWI: 55.2# LENGTH ~ 20975Wi th fuze

RANGE: 18,000 Yards MUZZLEVEL: 2500 ft/sec appr ox.
FILLER VEI CHT: @B = 3.25# F. E: 5.90%

BURSTER RATI O 2.4:1 MAX. DIA: 5'0

PROPELLANT CHARGE: MK 5MXD 0 BURSTER: 1.5# Expl osive "p"
CLOSURE: Press Fit PRMER MK LU8-CE

FUZE REQ'p: PD MK 29 MOD 3,and ARRI VAL VEL: 900 ft/sec

AUX. AD-MK 54 MOD 1
CARTRI DGE CASE: MK 5
LOAD DRWG 1381146
USED WTH MK 12 Gun
RATE OF FIRE: 16t0 20 rds/min per sec

R g e T - RAL T OreLPyan, hadly Y Pgatplrgnéct?rllg o
safe for nornal mI|tary handl i ng, shi ppi ng, and st or age.
DEVELOPVENT H STORY: Was Ex-34in devel opnent. c¢cTC item 2462,

DRWG LI ST: 289029

REFERENCES:  TM3-250, TM9-1900, TM9-1901 DPCR- 208 ( CONF)
CW—Tech Meno 30-17,0P 2215, M+ ~- 25078.
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DETONATOR ETECTION CHARGE
LSPACEBS LPAD ROTATING BAND NISTER DELAY ELEMENT

NOVENCLATURE: Projectile, Gun, Smoke (WP) 5"/54, MK 48 MOD ©

TYPE: Sem-fixed, Base [Hection, Canister
PURPOSE:  Anti-personnel, Incendiary, Spot ting, Screeni ng
STATUS: Planned Std USN

DESCRIPTION. ~ This 1s a sem-fixed base ejection snoke pre—
jectile, loaded wth W for spottin screenjng, anti-
personnel, and limted incendiary effects. Tl ght steel
canister filled with W,. The nose is fitted with a PD fuze.

The expelling charge is located directly back of the noss<
fuze and in functioning expells the canistér from the =zear o:
the pro[|ect|Ie for forcing off the base plate. A delay det-
onator [ocated in the forward end of the canister, is ini-
tiated by the expelling charge, and is detonated shortly
after the canister clears the projectile, which in turn

ignites the canister burster charge to explode the canister
and release the filling.

ARFA  QO/ERAE  Assuming an 8 MPH wi nd, 60% RH, neutral temp-

erature gradi ent and tenperature above 60°F it normally me-
quires about 3nmin. to adjust fire on the target, and
snmoke curtain is established by volley firing snmoke rounds
into the area until the desired density is "achieved. "This
my take 1 or 2 mn. depending on the amount of snoke dn
the round, neteorological conditions and the density of <¢he
curtain  desired. ‘
For exanple a 4 gun battery of 5"/54 auns. each firing
at the rate of 5rd/min. could” place 20 rd}lmin._lnto the
area to establish a smoke curtain. |f the required curtain
s established 4n 1 mn. wth 20 rounds, _then approx. 10
rds/min. should maintain the curtain. For ablinding and
casualty effect wp is fired directly on the targetat*c_he
sane rafe required to establish the curtain. Burst

for anti-personnel effect is approx.25yds. See PM3-5
for other-conditions.

=" J—
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PROJECTILE, GUN, 5"/54, sMxE.  (wWP). MK 48 ( cHARACTER! STics)

FIRED VG  TO# LENGTH: 26" (Wth fuze)
EMPTY WEI GHT:  46.4% MX DA 5%

MAX RANGE 21,000 Yards MEZZLE VELOOTY: 2650 ft/sec
FILLER VEGH: W - 6.60# (Approx.) F. E: 9.28%

FUZE: MK 30 MOD 3,(PD) CARTRI DGE CASE: MK 7

BURSTER RATIO  Lbs. Fi11/Lbs. HE=16/1 PROPELLANT: 18.5# BP
BURSTER CHARGE: Conp A3 (0.588#) Approx, PRIMER MK 45- CE .
CLCBURE:  Press Fit EJECTION CHARE 3.0 Q.
—_— Brack Powder
DETONATOR. MK 42

RATE OF FIRE: 40 rds/min per barrel PROJECTILE DRMG 1381150
CANSTER LOMD DRWE 1381151 (MK 14)

CANSTERS PER RD. (e (MK 14)

"JSED WTH MK 16, MK 18 Qins
HANDLI NG- SAFETY: See T™M3-250

DEVELOPMENT HI STORY: Basic snewrr for this projectile is proj.
iITum, MK 49 MOD 1 (DR N0 1381171).

REFERENCES: TM9-1901, FM3-5, TM3-250, OP 2215, NW1p-1-2.
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NOVENCLATURE: Projectile, Gun, 5"/54,Gas, (@) MK 54 MOD @

TYPE: Sem-fixed, Central Bur st

PURPOSE: Provide ships wth toxic chemcal offensive capability
STATUS: Planned Std USN  Released for Navy procurenent

DESCRIPTION.  This is a sem-fixed, central burst projectile
[oaaea with (B agent to be used for anti-personnel effects.
The projectile is unique in that the stress figures for the
netal conponents are markedly than for other projectiles so
far designed wth central burst system These figures are
due to the high accelerations obtained to reach the required
mizzle velocity. Hight characteristics are simlar to the
MK 41 HC projectile which was used for prototype design,

e piece forged construction and accurately machined
press fit closures elimnates joints, mnimzes |eakage pos-
sibilities and provides naxinum safety. A burster tube e=~
tends the entire length of the projectile cavity and is a
ress fit into the Tuzz adapter. A PD fuze wth auxiliary
pooster is located on the forward end, which on functioning
initiates the burster charge to explode the projectile and
release the filling agent.” A1 adapter is also located on
the forward end of the projectile to hold the fuze and the
burster  tube.

AREA QOVERAGE: For a 5%4 projectile loaded with (B agent it s
estinmatea that it requires 4,3 Ibs of agent to cover 0.43
hectares for a standard 100% casualty level which is the

equivalent area of conplet cjeffect agal nst troops W thout
protection, and under Stanaar net eorol ogi cal conditions

with temperature of 60°r,wi nd 5SMPH, and tenperature graf-
ient neutral. For a 304 casualty level under the dane ecm-~

ditions the area coverage would be 1.2 hectares.

g_
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PROJECTILE, GUN,._5"/54, Gas_ (GB)-MK 54 (CHARACTERISTICS)

67‘. Z,’A.
\»\“ﬂ FIRED VE GI; 6.2# Approx. Agent BURSTER RATIO 2.1
WEI GHT FILLER 4.75# GB F. E: T.7%

BURS’{ER CHARGE, 1)72# Expl osi ve "D" RANGE- 21,000 Yds max. approx.

Centrar B AUX. FUZE: MK 43-AD
MUZZLE VELOCITY: Approx. 2700 ft/sec

FUZE REQ'D: PD MK 30 MDD 3

CLOSURE: Press Fit

CARTRDE CASE. MK 7

RATE OF FIRE U0 rds/min per barrel
HANDLING-SAFETY: See TM3-250 PRIMER MK 45-m
PROPELLANT:  18.5# Powder

=TENGTH: 26
MAX. DIA: 510

LOD DRWG 1381167
DRAW NG LI ST: 289031

UWED WTH MK 16 and MK 18 Quns
DEVELCPMENT _HISTORY: 1In devel opment V@S designated EX-36.

REFERENCES: TM3 250, TM9-1901, FM3-5, CCTC3022, OP 2215,
=—7preR 745 vo.. -1, MIL-P-45183.
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;s N0
| Nt B2 ‘

ATIN NO
ROTATING BA BURSTER CHARGE EJECTION
CHARGE

NOVENCLATURE: projectile, Gun, Snoke (We), 6"/47,mx 38 MOD O
TYPE: Sem-fixed « Base FEection Canister

WOSE: Anti -personnel, Incendiary, Spot ting, Screeni ng
STATUS : Planned Std USN

DESCRI PTI ON: I::'his isf a senm-fixed, base ejection proj eC|tI|e,
[0Oaaea W th W or spotting, , sereenin ant i - per sonnel . :
limted incendiary ef ects. A _Fl 9ﬁp Seel" LS pa12 20"
‘with W is enclosed in the projectile. The nose is fitied
Wi th_a PD fuze. _ _

The expelling charge is located directly back of the
nose fuze and in functioning expells the cani ster from the
rear of the proHecHIe by forcing off the base plate. &
delay detonator [ocated in the forward end of the canisters .
is Initiated by the expelling charge, and is detonated sho™
after the canister clears the projectile, which in turn |
ignites the cani ster burster charge to expl ode the cani=te™
and release the filling.

AREA QOVERAE: Wking a nmechanical tine fuze, a snoke screen
cam ove Iaid sot hat bursts occur 258uto 50 ft. above the
water, and 35 to 40 yards apart. rsts” which occur
may allow vision beneath trae cloud, and those thath strike
the water are useless. Uhder nornal  conditions the smoke
screen wll Dbe effective for seven minutes or nore, but
wll, of course, drift wth the wnd Burst radius for
anti-personnel effect is approx. 25 vyards.

Using a point detonating fuze with this shell a smoke
screen nay also be laid on land, Lateral” “spacing of ~burst
should be the same as for a screen over water, and an allow-

ance should be nade for tfge rift during the effective time
of the screen. An area of about 50 yds™ of dianeter is eov-

ered by one shell.

R T s
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NAVORD REPORT 6954 (FIRST REVISION}:..lAsaif

PROJECTILE., GUN, 6"/u47,(WP) MK 38 (CHARACTERISTICS)

FIRED VWHGHT: 100# Approx. LENGTH: 30"wi th fuze
WEI GHT FILLER  10.4# WP F. _E: 10.4% approx.
BURSTER CHARGE: Conp A3. Wight 0.86¢% MX DA 60

FUZE: PD-MK 30 MOD 3 PRI MER MK 3§e53%%a§“§n§‘3
CLOSURE: Press Fit DETONATOR: MK 42
ESECTION CHARE, 0.56# B ack Powder CARTRI DGE CASE: MK 6
FIRED FRM 6"/47Cal. Gun MK 16 PROPELLANT:  33# Powder
M RANGE 21,000 ¥ds LOAD DRWG 1380988 (MK 13)
MUZZLE VELQGOTY. 2800 ft/sec ASSY. DRWG 138115

REMARKS:  Standard navy projectile MK 38 is used as the basic
— stiet!  for fabrication of this projectile.

RATE OF FIRE 7 to 12 rds/min per barrel depending on elevation.
HANDLI NG- SAFETY: TM3-250
DEVELOPMENT HI STORY: BUCRD requirenent 1952, COCIC item 2452

REFERENCES:  TM3-250, TM9-1901, FM3-5, OP 2215 Spec. MIL-C-14585,
NwiP-1-2, CWL-TM30-18.
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NOVENCLATURE:  Projectile, @un,

_"ﬂg "i37:i=n NAVORD REPORT 6954 (FIRST REVISION)
B3 { RN SO 14T

ROTATING BAND
[ [ue-FLLER E£JECTION GHARGE

v

VAL
|
!

ra
L camisTER
SUPPORT
SASE CLOSURE

Smoke (wP), 6"/47,MK 41wmD O

AREA  QOVERAGCE  Assumn

Sem -fixed - Base Hection Canister

PURPOSE:  Anti-personnel, Incendiary, Spotting, Screeni ng
STATUS: Panned Std USN
DESCRIPTION: This is a sem-fixed, base ejection projectile,

—  ltoaded wth W for spotting, screening, anti-personnel,.
’ YA i ght Lteel " cam ster flllaelaﬁ

limted incendiary effects. gt
wth W is enclosed in the projectile.
w th_a D fuze, _ _

The expelling charge is located directly back of the nose
fuze and 4n functioning expells the canister frorR t(m: rear of
the projectile by forcing off the base plate. elay det-
onator located in the forward end of the canister, is initdated
by the expelling charge, and 1s detonated shortly after the

canister clears ~the projectile, which in turn ignites the
canister burster charge to explode the canister and release

the filling.

The nose is fitted

an 8 MPH wind, 60%RH, neutral tempera-
normal |y requires

Ture gradient and ?errpera_ture above 6Q°F it

about 3 mn. to adjust fire on the target, and a snhoke cur-

tain is established by volley firing snoke rourhds into the

area until the desired density 1s ‘achieved. Thi's may take 1

or 2 mn, dependi ng%_ on the amount of snoke in the round,

nmeteorol ogical conditions and the density of the curtain desirec
For exanple a 4 gun battery of 6"/47 auns, each firing at

the rate of 4 rd/min., could place 16 rd/min. into the area to

establish a snmoke curtain. |f the required curtain is estab-

lished in 1 min. with 16rounds, theg aﬁgrox. 8 rds/min,

should maintain the curtain. For a blinding and casualty ef-

fect W is fired directly on the target at the sane rate re-

quired to establish the curtain. Burst radius for anti-
personnel effect gsapprox. 25 yds. See FM3-5 for ot her

condi tions.

.!—;”,
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NAVORD REPCRT 6954 (FIRST REVISION)

PROIECTILE, an,  6"/47, SMOKE, ()

MK 41 ( CHARACTER sTl C3)

FI RED WEI GHT: 100# LENGTH: 30" wth fuze
VE GHT-FILLER ' 10.4# W F. E: 10.4% approx.
BURSTER CHARGE: Conp A3 - 0.95# DRMG NJ 1253363
FUZE: PD MK 30 MAX DI A; 60
EJECTI ON CHARGE: 0.56# DETONATOR: M 42
Brack P .
ac Ovider CLOSURE: Press FHit
MizzLe VELod Ty: 2800 ft/sec
/ PRIMER MK 39 full chg.

MAX RANGE 21,000 Yds MK 40 reduced chg.
USED WTH MK 16 Gun CARTRIDGE CASE: MK 6
RATE O FRE 7 to 12 rds/min PROPELLANT: 33# Powder

per parrel depending on

el evation. LOAD DRWG 1380988 (MK 13)
HANDLI NG SAFETY: See TM3-250, Safety tests at DPG indicate

this projecltile issafe. for nornal handling and shi pping.
DEVELOPMENT H STORY: BUCRD 1952 requirement. CCTC item No. 2452

and 30zz.

Standard Navy Projectile MK 41 1s used as the-basic-shell

—T'Ur‘ fabrication of this chemcal projectile.

REFERENCES: TM9-1901, TM3-250 ﬁﬂl‘?‘j:
— CWL-TM, 585.

30-18, Spec. MIL-C-1

L4144
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NOMENCLATURE: . Projectile, Howtzer, 155mM, Gs (B m21
TYPE: Separate Loading « (s - Central Burst

PURPOSE: Provide toxic chemcal offensive capability

STATUS: Std USA and WSMC.  9.600 in USMC stock as of Dec 1960

DESCRIPTION: A separate |oaded, central burst, GB agent filled
rouna, Wich can be used for anti-personnel effects. It 18
simlar to the HE round except for the filling and the burst
er, The burster casing is one piece, extending the full
length of the projectile cavity and I1s a press-fit into the
body. The burster charge contained in a thin tube, is held
in t%(]e bu&ster casin byf t he dfuz%I vel | cup. 4 )

e adapter on the forward end is scr into .the bhody
and is thre%ded to receive the PD fuze, eflﬁe_-boctiy ITﬁ thin-
walled steel with a nose forned to a long ogive. € single
rotating band is located about 3Y5 in front of the base.
Used wth M, M1Al, and M45How t zers.

ARFA  QOVERAE: The average et eorol ogi cal cqnditions ed tO
— estimate unit (B capabilities ar ! neutral ~ tenperature grad-
fent, tenperature above 60°F, and wind speed at 8 MH A
battery of six 155MM Howitzers can cover about 6 hectares
100 “neter squares wth an incapacitating dosage, or about
.9 _hectares with a lethal dosage of @B in 30 seconds,
~ To produce 50% casualties wthin 2 mns. (through =ur-
prise or inperfect gas discipline or wth un|orotected troops
In open or wooded térrain with wnd speed of less than B mpE
neutral tenperature gradient and tenperature of 60°F. or .
above, an ammunition expenditure of five (evenly distributed
rounds per 100 x 100 yard sguare is required,, 1%°ublm am-
minition expenditure gives 80% casualties. I gher expendi-
ture not feasible when conpared wtn results obtained For

ammnition requirements for other atnospheric conditimms see
T™3-200.

e i -
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NAVORD REPGRT 6954 (FiRST REVISION).stires. SS’HEH —-

R0JECTILE, HOWITZER. 155MM, Gas (GB), M121 ( CHARACTERI STI CS)

FIRED W GHI: 101.23# ASSY DRWG T5-14-656
FILLER-WEIGHT: GB - 6.5# E. .. 6.43%

RANGE: 10780 Yds'with M3 Charge, 1635 Yds with M4al Charge
MUZZLE _VELOQI TY: 1850 ft/sec LOAD DR\ 73-1-264

P. E. AT MAX RANGE: 41 Yds FWZE  PD-Mb08

PROPELLI NG CHARGE: M3 (5.5#), or M4Al (13.19#)

OERALL  LENGTH  27%s4 with fuze (|l ess fuze 23:80)

MAX_ DIA: 6098 BURSTER: MB7 (2.72# HE)'

PRIMER: AGENT/BURSTER RATI O. 2.1 Nomi nal
USED WTH M, mia1, and M45 Howi t zer 155MM

HANDLING-SAFETY: See TM3-250

REFERENCES: ACRC- 1959, TM9-1900, TM9-1901, FM3-5, TM3-250
— TM3-200, FM3-8, Landing For ce’ Bull etin ;?5 ’ ’
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NOVENCLATURE: Projectile, Howtzer, 155MM,Gas, (VX) M121
TYPE: Separate Loaded - gas - GCentral Burst

PURPOSE: Provide toxic chemcal offensive capability
STATUS:  MNon Std UWSA and WM (No USMC st ock)

DESCRI PTION: A separate |oaded, central burst, VX agent filled
round, which can be wused for anti-personnel effects: It 1S
simlar to the HE round except for the filling and the
burster. The burster casing is one piece, extending the
full length of the projectile cavity and is a pressflt into
the body. The burster "charge contained in a thin tube, 1is
held in the burster casing by the fuze well cup.

The adapter on the forward end i1s sxrewed jnto the body
and is threaded to receive the PD fuze., The body iS thin-
walled steel wth a nose forned to a long ogive. The single
rotating band is located about 3Y5 in front of the base.
Used wth M, MlAl, and M45 Howitzers.

AREA CQOVERACE For a single 155MM projectile loaded with VX
agent it is estimated that it requires 6.3 Ibs of agent tO
cover 0.4 hectares for a standard 100% casualty |evel which
Is the equivalent area of conplete effect against troops
wi thout protection, and under = standard neteorol ogical  con-
ditions wth tenperature of 60°F, wind 5 MH and tenpera-
ture gradient neutral. For a 30% casualty level under the
sane conditions the area coverage would be 1.12 hectares.
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NAVORD ReporT 6954 (FIRST szxszoﬂﬂﬁmsu‘iﬂ .

PROJECTILE, HON TZER 155MM(VX) M 21 (CHARACTERISTICS)
FIRED VEI GHT:  101.23# (Approx) ASSY DRWG: T5-14-656
FILLER-WEIGHT: VX 6.5# (Approx) LoD DRWg 73-1-264

FE: 6.43% DLA 61098

P, E. AT MX RANGE 41 Yds MizzLE VELOCITY: 1850 ft/sec

RANGE: Wth M3 charge 10780 Yds;
—WIth MiAl, 16355 Yards

FUZE: PD-M508
'BURSTER: M7 with M5 casing

—_(To-ﬁ B- - 2072#)
BURSTER/AGENT RATI O 2:1 Noni nal

PROPELLLNG, CHARGE: NB (5.50¢) or -

FRIMER: MK2A4
OVERALL LENGTH 27%54 with fuze
USED WTH M, MlAl, and M4SHowi t zer 155MM

HANDLING-SAFETY: See TM3-250

DEVELOPMENT HI STORY: This shell 4is the same as M2l (GB) except
Tor the agent.

REFERENCES:  TM9-1901, FM3-5, TM3-250, TM3-200, TM9-1900,
—ACRC-1959, FM3-8
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_ﬁm..S;qﬁgg NAVCRD ~ REPCRT 6954 (FIRST REVISIQN)

NOMENCLATURE:  Projectile, @n or Howtzer, x55MM (W) M 110
TYPE: Separate Loading - Smwke =~ GCentral Burst
PURPOSE:  Anti-personnel, Incendiary, Spot ti ng, Screeni ng

sTATUS: Std USA and WSMC 129,535 in USMC stock as of
— 3T Dec 1960

DESCRIPTIOy A separate | oaded, central burst (W) snoke round
used Tor spotting, screening, anti-personnel, and limited
incendiary effects. It 1s simlar to the standard HE round
except for the fiIIin(OJ, burster tube, . and bursteB char ge.
The burster charge, contained in a thin netal tube, 1Is
held in place in” the burster casing by a fuze well cup.

The forward end of the burster casing is assenbled to the

adapter in the nose of the round. and extends the full |ength
of pthe projectjle.  The agapter IS threadela to recelfve théJ
g

: PD fuze. e body is of thin-walled steel wth a noze
; formed to a long ogive. A single rotating band is located
about 3,5" in front of the base.

AREA  OOVERAGE:  Assuming an 8 MPH wi nd, 60%RH, neutral tenp-
erature gradient and tenpergiure above 60°ﬁ‘ it normall
requires “about 3 mn. to _éljUS'[ fire on te_ _target, an
a snoke curtain is established by volley firing snoke Tlrlpgnds
- into the area until the desired "density” is achieved,

my take 1 or 2 nin. depending on the anount of snoke in
. the” round, meteorological conditions and the density of
the curtain desired.- . h
_ For example a 6gun battery of 155MM Howit zers,  6aC
firing at the. mare. af 2rd/min. could pl ace ‘}112 rd!min-dinto
the area to establish a snpke curtain, LI ithe Tequired
- curtain is established in 1 mn. wth 12 rounds, then ap
prox. 6rds/min. Should maintain the curtain. For a blind-
Ing and casualty effect wp is fired directly on the (& get
at the sane rate required to establish the curtain. €
FM3-5 for other conditions.
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155MM, SMOKE (WP) M 110

(CHARACTERISTICS)
FIRED WE G 97.50# FILLER-WEIGHT: WP-15.6#
DIA: 61098 F. E: 16%
O/ERALL LENGTH 27954 with fuze LOD DRWG 73-1-264
MX RANE 16355 Yds | FUZE:M51A5 (See Note 1)
ASSY DRWG 75-14-317 BURSTER _CASING. M

BURSTER CHREE M6 (0.83# HE)

PROPELLING CHARGE: . M3 (5.5#), M4AL (13.19#). MB charges use .
Z0Nes I = 5, M4Al used Zones 3-7.

CARTRI DGE: None PRIMER: MK2A4
WED WTH M, MiAl and Mus'Howitzer 155MM or M2, M2A1 and
———WB5Gun 155MM

HANDL | NG- SAFETY: See TM3-250
NOTE : Oher fuze conbinations TSQ-M55; MT-M6T; or PD M51A4

REFERENCES:  OCM 23555, ORD 11SNIR2, TM9-1901, FM3-5, TM3-250
ACRC 1959, TM3-200, TM9-1300, FM3-8. ! ! ’
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NAVCRD REPCRT 6954 ( FIRST REVISION)

NOMENCLATURE: Projectile, Gun or Howitzer, 155MM (H-HD) M 110
TYPE: Separate Loading - Gas e« Central Burst
PURPOSE: Provide toxic chemcal offensive capability.

STATUS: Std USA and Wwwe 44,228 in USMC stock as of
3T Dec 1960.

DESCRI PTION: A separate |oaded, central burst or gas round
usea 1o anti-personnel effects. It is simlar to the
standard HE round _except for the filling, . burster tub{s.and
burster  charge. The burster charge, contained in a "thin
netal tube, s held in place in the burster casing by a
fuze well cup. The forward end of the burstercasing is
assenbled to the adapter in the nose of the, round .and ex-
tends the full .Iengtph of the pr%ecthl & ﬁ'he aéjapt_er 1S
threaded to receive a PD fuze. [ne body is of thin-walled
steel with a nose formed to a long ogive. A single ro-
tating band is located about 3.5" "in front of the base.
Used with M, M1Al, and M45 Howi tzers 155MM.

AREA OOVERAGE: The average neteorological conditions used

To estimate unit HD capabilities are; neutral tenperature
gradient, tenperature about TO°F, wnd speed about 8 :
and dry weather. Under these conditions a battery of six
155MM "Howitzers can contampate about 5.5 hectares \g’th.
liquid HD in 15 mnutes. Ihe battery can cover in 15 mn-
utes about 4.5 hectares wth a concentration of HD Vapor
that wll incapacitate nasked personnel after about 1 hours
exposure. See TM3-200 for other specific conditions.

— — 4-151



NAVORD REPORT 6954 (FIRST REVISION)-UNEQ‘;SS}H

PROJECTILE, HONTZER 155MM (H:HD M 110 (CHARACTERISTICS)

FIRED WT: HD - 92,5# FILLER wr: 9.7# HD F.E.: 10.50%
FIRED WI: H - 93.10#4 FILLER WI: 10.30# H F.E.: 11.10%
MX RANGE 16355 Yds ASSY DRWG T75-14-317

BURSTER CASING M LOAD DRWG 73-1-179

BURSTER CHARGE: M5 - 0.83# HE  CARTRIDGE:  None
PROPELLI NG CHARGE: M3-5.5#, M4AL - 13.19#

PRI MER: MK2A4 FWZE. M51A5 (See Note 1)
OERALL LENGTH 27%54 with fuze
MAX. DIA: 6098 MJZZLE vEL: 1.850 ft/sec

USED WTH M, M1al, and M45 Howitzer 155MM

HANDLI NG SAFETY:" See TM3-250
NOTE 1: Other fuze conbinations TSQ-M55; MT-M67; or PD-MS51A4

REFERENCES: ~ TM9-1901, TM3-250, TM3-200, FM3-5, FM3-8, TM9-1900,
ACRC 1959, Technical Aspects of CW in the field (Parts 1 &
2) 9th & Final Report dated 29 April 1946
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NOVENCLATURE:  Projectile, Guns 155MM, Snoke (WP) M 104

TvPs: Separate Loading - Central Burst
PURPCOSE:  Anti-personnel , | ncendi ary, Spot ting, Screening

STATUS :  Std USA and usMC. 47,672 in USHC stock as of
31 Dec 1960

DESCRI PTI ON: This is a separate | oaded, central burst wp
smoke round simlar to the HE round, and is used for
anti-personnel, snoke screening, and spotting effects,
There is a 2" wde rotatlnlgmband | ocated near the ba.si
of the projectile. An al num burster tube extencs the
full Tength of the projectile cavity and is supported at
the forward end by the  adapter, which also holds a ¥D
fuze. The base is boa:-tailed. UWon inpact the $D fuze
i gnites the burster charge uhich expl?des t.he roaectit:fﬁe
and rel eases the £11lirg. nis™ projectile IS used w
155MM Quns M2 or MLo.

AREA COVERAGE. Assuming an 8 MPH wind, 90F nBj neutral temn-
erature gradi ent and tc?rrper tL{re abow 60 % it normally
requires about 3 mn. (0 adus fire on the target, and
a smoke ~vrrain_is established by voll ey firing snoke
rounds inte the area until the desired densi t&/n j[snac—
hieved. This may take 1 or 2 mn. dependipg,
of snoke in the round, meteorological
density of the curtain desired.

ns and the

For exanple a 4 gun battery of 155MM guns, each firins

at the rate of 2 rd/min. coul | ace 8 min, i t
area to establish a smoke curtaPn. Af ﬁ% req&ﬁ%ﬁ a?r

tain is established in 1 mn._wth 8 roun the .
A4 rds/min. should maintain the Cl.il"[ai n. Bor L ARG 2
casualty effect WP is fired directly on the tab%et tat h&s
sane rate required to establish thecurtain, rst ra

for anti-personnel effects is approx. 18 to 60 vyards.
See FM3-5 for other conditions.

€ amaunT
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NAVORD REPORT 6954 (FIRST REVISION)

PROJECTILE, GUN. 155MM,_SHOKE (WP)_M_104 (CHARACTERISTICS)

FIRED W. 98.71# WP FI LLER- WEI GHT: WP = 12:60#
— 100# FS FS = 16.90#
E. : 15.9%2 - W

16,9% - FS DRWG: T75-14-296
RANGE: 25715 Yds Max.  DIA: 64098
FUZE: PD-M51A5 (See Note 1) BURSTER CHARGE: M5 (0.83# HE)
BURSTER CASING M ProPELLI NG _CHARGE: Mg (31.60#)

OVERALL LENGTH, 27%66 with fuze PRI MER MK2A4
MUZZLE VELod TY: 2800 ft/sec

USED WITH: M, M2Al, and M46& (T80) 155MM Gun

HANDL| NG SAFETY: See TM3-250

NOTE 1: O her fuze conbinations T8Q-M55; MT-M6T; or PD M51AL

REFERENCES: ocM 16RAS_qsp 11sNy P-1, TM9-1901, TM3-250,
M3-200, FM3-5,landing Force Bulletin #5, FM3-8, TMS-1900,

ACRC 1959
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NOVENCLATURE: Projectile, 155MM,CGun or Howitzer, Snoke, M 1168l
TYPE: Separate Loading. Base Hection Canister

PURPOSE: To provide spotting, screening, and signaling wth
— nCc _or colored snokes

STATUS : Sd.  UWSA

DESCRI PTI ON: This projectile is a separated |oaded, base ejec=
tion, smoke canister type in which the nose, body, and 'ase
are nade as separate parts. An expelling charge of black
owder is located in the front end of the shell cavity.
he remainder of the cavity holds four canisters of snhoke,
one behind the other. The” front canister is cnllcal to
conform with the taper of the nose cavity, # Nole passes
throuah the baffle plate and the longitudinal axis of each
canister, formng a flash tube. ,

The base of tne projectile is closed wth a base gl ug
which is blown out when the canisters are ejected. 1N
colored smoke cloud emtted from each canister burns from
30 seconds to 4 mnutes and is about two to thre&ayﬂeé
?lr eater than thar of the 10sMM BE snoke reppdy "[T1 3 r}&
illed with HC or color smokes are used. cu-w 53
Quns M27, M4€, and1535MM Howi t zers M, and MLs,

ARTA CQO/ERAGE: Assuming an 8 MPH wind, €0% RH, neutral temp-
erature gradient and tenperature above 6Q°F it normally
requires about 3 mn. to adjust fire on the target and a
smoke curtain is established by volley firing Snoke reqnds

intointo the area uniil thedesired “density is achieved.
my take 1 or 2 mn. depending onthe amount of snoke in
the round, neteorological conditions and the density of the
curtain &sired. . _ o

For exanple a 4 gun battery of 153MM Quns, each firing
at the rate of 2 pda/min. could place 8rd/min. into the
1

area to establiss 4 smoke curtain. I the required curtain
is established 4n 1 mn. with 8rounds, fhen approx. & rds/n';'
should rmaintain <he curtain. Burst radius for anti-personne-

effect is approx. 30,0 60 3_rgi§;£‘;§_%§ FM3-5 for ot her con-

ditlons.
- 4-155
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PRJECTILE  155MM GN (R HONTZER SMOKE, M 116B1 (CHARACTERISTICS)

PROJECTILE DWG: 75-14-381 OVERALL LENGTY: 27V17 with fuze
FILLER-WEIGHAT: FIRED VH GHT: E .
H. C. Snoke = 25,84 95.355 27.1%
Col or Smoke - 17.19# 86, LL# 19.9%
PROJECTILE LENGTH: 2641 MAX. DIA: 6Y098
M  Cani ster HC% CMLC Dwg €15-11-33 Strai ght
M2 Canister (HC CMLC Dwg €15-11-41 Tapered
M3 Canister (Color 3 CMLC Dwg c15-11-67 Strai ght
ML Canister (Color CMLC Dwg C15-11-70 Tapered

Col ored smokes are Red, Green, and Yellow
CANI STER DI MENSI ONS:

D1ia Length
Ml, M3 - 4U5 T Straignt)
M2, ME - 3925 and 4Y13 75 ETapered Nose)

EJECTION CHARGE: 0.28# B ack Powder
BURNING TIME: 30 sec'to 4 min(HC),60 to 80 sec, colored

"UZE : MSO1lAl - MTSQ PRIMER  MKZA4 Percussion

MX RANGE Howitzer 16700 yds wth full charge
— Gun 25715 yds wth full charge

MAX., MUZZLE VEL: Howitzer 1850 ft/sec with full charge
Gun 2800 ft/sec with full charge

BODY MATERIAL: Forged Steel

PROPELLING CHARE Howit (5.50#) reduced charge
I-bvv\\ftgg I\%EN (13.29#) full chgrge

Gun M19 (31.60#) full charge
CANISTERS PER LOAD: 3 of Ml or M3, and 1 of M or MA4

USED WITH: M, M1Al, orM45 Howi tzer 155MM; M2, M2Al, or Mu4é
Gun 155MM

SAFETY-HANDLING: See TM3-250

REFERENCES:  TM9-1900, TM9-1901, TM9-1910, ACRC-1959, FM3-5,
1-5, TM3-200, TM3-250
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- NOMENCLATURE: Projectile, Gun, 155MM (GB) M 122
g TYPE: Separate Loading - Gas « Central Burst
PURPOSE:  Provide toxic cremical offensive capability.

STATUS: Std. UWSA and usyc. 28,494 in USMC stock as of
31 Dec 1960

“’ﬁ-
DESCRIPTION: This is % separate |oaded, central burst GB gas
rounad similar to the HE round, and.is used for antis;
. personnel effects. v 184 AhWtR Pofalfy Fhd o
| cated near the base of the projectile. An - alumnum  burster
«ube extends the tull ~length "of" "the projectile cavity and
is supported at the forward end by an adapter, which also
T holds a PD fuze, The base is boat-tai Ivﬁ]d.h uoon| ! actth
i the PD fuze ignites tha burster  charge Wi Ch “€xplode €

orojectile and. releasés the filling. ~ This projectile s
used With 155MM Guns M2 or Mi6.

ARTA COVERAGE: The average neteorological conditions used to
- estimeve unit «a= capabjlities ,are: OPeut,ra tenBeraE)ure
A radient, tenperature above ©6O0°F, and wnd speed about
b Mp2, Under ‘these conditions a battery of four 155MM
guns can  contaminate about 2.5 hectares (100 neter squares)
wigh an incapacitating dosage, or abOl]Jg 1. h hectsrgsf.wth a
lethal dosage of gg In 30 seconds. 'Oof Other —Specitic -ccn=
ditions, see TM3-200.
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NAVORD REPCRT 6954 (FIRST REMS OV ([HEiARSHH

PROJECTILE.  GN_ 155MM_(GB) M 122 (CHARACTER STICS)

FIRED VEIGHT: 97.78# FILLER-WEIGHT: 6.5¢# GB
F. E: 6.65% RANGE. 25715 Yds  (Supercharge)
DR__NQ; 75-14-T0k FUZE: PD-M508

BURSTER CHARGE: M37 (4.7# HE) BURSTER CASING M16

PROPELLI NG CHARGE: M 19 (31.60#) O/ERALL LENGTH 2754 with fuze
MX DA 67098 PR MER.  MK2A4

MJUZZLE VEL: 2800 ft/sec

USED WTH M2, M2Al, and M46 (T80) 155MM QGun

HANDL| NG SAFETY: See TM3-220

REFERENCES: TM9-1901, TM9-1900, TM3-200, ACRC-1959, TM3-220,
— FM3-5, FM3-8,Cperational Research Group Study #17
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NOMEMNCIATURE: Projectile, Howitzer, 155MM (VX) T-387
myps: Separate Loading ~ Thin Vall - Central Surst
PURPOSE: Lengrange toxic chemical offensive capability

STATUS: Held in abeyance.

' DESCRIPT™ION: This is a thin walled, extended range, projecti
‘ Taat nol ds approxi mately 0% meore agent than the m 121,
IS a separate |oaded, centtal burst rouna filled wth vx
for anti-personnel effects., Simlar to the HE round except
for the filling and burster. The burster charge, conzained
in a thin netal tube, is held in place in the burster casing
by a fuze well cup. ,

The forward end of the burster casing is assenbled to
the adapter in the nosE of .the roundand e>étends the full
length or* the cavity. Ihe adapter 1s threaded to receive
the PD fuze, The body is thin walled steel wth a nose
formed to a long ogive. A single rotating band is lccated
near the base of the prejectile, Ued wth M, MIAL, and
MLs How t zers 153MM.

-
cc b

AREA COVERAGE: FOr a single 155MM projectilejloaced witr. VX
agent icl S estimated that it reguire> . 1bs Io agle.“.ul to
cover 0.4 hectares for a standard (100%) casualty ‘level
area which IS the eguivaient area Of CO”p"ate dEﬁ:_ECt ‘_?é_a_;“::
troovs without protection, and under St %n iar Npme‘veoé"v;%fc»
conditions with tenperature |9f goer., W IJ 'l'l ?n ved'fl?
erature gradient neutral . or a 30% casualty eve unaer
the same conditions the area coveragé Would be 1.12 hectare:
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PRQJECTI LE. KOWITZER, 155MM, (VX) T-387 (CHARACTERISTICS)

WEIGHT : As fired 95# (Approx.) FILLER-WEIGHT: VX - 9.5#

BURSTER CHARGE: 1.25# HE PRIMER: T106 (See-Note 1)
PROPELLANT CHaRGE: T34 (15#) F. E.: 10%

MJZZLE VELOCITY: Mn. 700 ft/sec, Maximum 2100 ft/sec

TERMNAL VELOOTY. M n. 625 ft/sec, Maximum 1160 ft/sec
RANGE:  Min. 2898 Yds., Maxinum 20013 Yds

LENGTH OF PRQJECTILE: 30"04 with fuze  MAX.DIA: 609
FUZE REQ'D: VT M513 or M514 type
SEELL BODY: Od. Corps. Dr. No. ¥p 21551, Body, (Mbdified)

NOTE 1: To be replaced by xm82.

DEVELOPMENT H ST%Y: BE shell 7387 was used as basic shell for
aevelopment ol thin wall vx shel|l. This project divsaw is
Pi;asﬁ 'l In the devel opment of 155MM extended ranges Howitzer
shell,

REFERENCES: TM9-1901, Fivx3-5, TM3-250, TM3-200, TMG-1900, FM3-8
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NOVENCLATURE: Projectile, Gun, 175MM, Snoke (W) T 204

TYPE: Separate Loaded = GCentral Burst = Iong Range
PURPOSE:  Anti-personnel, Incendiary, Spotting, Screening

STATUS: MNon-Std  UWSA  Held in abeyance pending decision.

DESCRIPTION: This is a separate loaded, central burst pro-
jectite used for spotting, screening, ant_i-Personnel'and
imted incendiary effects. It 1s”_essentially a T1-203
shel | nodified to accommdate MP. The ‘adapter is a press
fit into the casing and the adapter and burster are a single
assenmbly. The burSter extends the full length of the cavity.
A PD fuze screws into the forward end of the adapter -

burster assenbly.

AREA COVERAGZ: Assumng an 8 MPH wnd, 60% Rz, neutral tenp-
erature g-adient' and tenperature above 6€0°F it normally
requires about 3 mn. to adjust fire on the target, and a
snoke curtain is established by volley firing snoke rounds
into the area wuntil the desired density is achieved. This
my take 1 or 2 mn. depending on the anount of snoke in
the round, neteorological conditions and the density of the
curtain desired.

For exanple a % gun battery of 175MM Quns, each firing
at the rate of 1 rd/2 min. could pl a}(fe b »d/2 min intc the
area to establish a snoke curtain. the " required” curtain
is estabiished in 2 mn wth 4 rounds, then appr)x. .2
rés/2 mn. should maintain the curtain, For a blinding and
casualty effect wp is fired directly on the target at the
sane rate required to establish the curtain. rst radius
for anti-gersonnel effects shoul d be approx. 30 to 60 yds.
See FM3-5 for other conditions.
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JJECTTLE,GuN 175MM, SMOKE (WP) T 204 ( CHARACTERISTICS)

WEI GHT: k27 OVERALL LENGTH 341'12 (wth fuze)
WEIGET-FILLER: 29 WP BURSTER RATIO: 24# Filler/l# HE
BURSTER_CHARGE; 1.37# H.E. MAX. DA 175MM

RANGE: Anticipated 35,000 Yds F. E: 20.42% Approx.

MUZZLE VELQOTY: 2975 FPS CLOSURE: Press Fit

FUZE REQ'D: M51AS PD
USED W TH: T256 Gun

HANDLI NG SAFETY: See TM3-250

EVEL H STORY; Army Ordnance COTrps has contract with
P Fgg‘glfgne Tor Gevelopment of thls shell. Fifteen prototype

shells with one piece aluninun ha m3zefagEnred.
anld are a\/\altld nq lpfirlm test. ?Hre%YSne UaiiPRY maEIscH
relative to devel opnent oversi ze rge  prior, to .  eopen-
of devel opn'ent wor k. Ch m ca Ips \Nla] p participate in

devel opment and testing of the end Item The tenperature
surveillance test was satisfactory.

ERENCES: TMS 250, TM9 -1901, FM3-5, FM2-8, TM3-200, APG No.
3P3/TW 111/4 DTD March 59, TMS-1900
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NOVENCLATURE @  Projectile, 17311, CGun, (GE) T 223
mvPZ: separate Loaded - Gas - Central Burst

R

PURPOSE: To provide toxic chemical offensive capability
STATUS: Engineering Tests. Non-Std

DESCRI PTI ON: This is a separate |oaded, central burst muniticn
witen s used for anti-personnel effects. A& single ro-
tating band is located nea= the base of  the pr%ectile.
The base is boat-tailed. An adapter at the  forward end
'gi;rst‘-[]eer IC%ruotj)eeCt lv\lh(iachhoelz(cjgerfdhse t Eje ff lﬁzl" 12@%:%“8?”9% tchaevi ty.
Used witn 175MM Guns, T 143 ¢ T 256.

AREA COVERAGE: Average metaorrelcgical conditions used to
escimate Unit gz czpatilities are; neutral temperature
radient temperazure above €0°F, and wi nd speed about

MPy., Under these conditions four 175MM Howitzers can
cover about 2,3hectares (1CO meter sguares) with an in-

capacitating dosage, or azout 1 hectakR with a le%iigl
dosage of @5 in 20 seconds, For specific —conditions,
see TM3-200.

-~ e

]
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PROJECTILE, 175MM_GUN, (GB) T-223  (CHARACTERISTICS)

EI RED VE| GHT:  147# VEI GHT- FI LLER: ND # GB
LENGTH. 34112 (with fuze) g._E:

BURSTER _RATIO ND MAX. DIA: 17°MM

ASSY DRMG ND BURSTER CHARGE: ND
MJUZZLE VEL: 2975 ft/sec MAX RANGE: 35,000 Yds
CLOSURE: Press Fit FUZE: ND

USD WTH: T 256 gun
HANDL| NG- SAFETY: See TM3-250

DEVELOPMENT  HI STORY:

REFERENCES: TM3-250, TMS-1900, TM9-1901, TM3-200, FM3-5, FM3-8
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SUPPLEMENT CHARGE

ROTATING BANO

NOVENCLATURE: Projectile, Howtzer, 8",(GB) T 174
TYPE: Separate Loaded - Gas = Central Bursting
ﬁOSE: Provide toxic chemcal  offensive  capability
STATUS: MNon-Std. USA In user test.

- This | one piece separate |oaded, central.
D_mESCRL;rxl.O\IaSTm)uSndI Sfoarl B agent. Is simlar tot he HE round
'n external configuation “but has a, burster t ube, bbUFSterd
charge and a supplenmental  charge. The Dburster tube extenls
the full length of the cavity and is a press fibt- A %Iingde
rotating band” is |ocated about 6 06" from tn€ base €nd an
has two cannelures Or grooves. Ihe  adapter _assen&eg t‘?h
the nose end is thrleaded to receive a PD fuz®- e w

M or M2Al Howitzer 8inch.

AREA QO/ERAGE  Average  nmeteorological conditions used to es=-
Timate unit GB capabilities gare: neutral temperature

radlent, tenperature above 60°F, and wiad speed shgut .
MPH. ‘Under these conditions a batf&¥yo f four &' Howlt-
zers can cover about 2.5 hectares (110?1 meter squares) vY1ith
an inca?acitati_ng dosage, Of about hectare wth a ‘|ethal
do%aqgooo B in 30 seconds. For specific conditions, see
TM - .

“Qound contamnation averages 1500 square 01maters't ftor
density level of ,5 gram _per_ square neter. one-tes
0-60 min, showed 35 Mg Min/M3 at 1012 ft downwi nd and 8MG
Min/M3 at 1210 £t downwind.

- s
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PROJECTILE, HON TZER 8", T 174 (cB)  (CHARACTERISTICS)

FIRED WEIGHT: 200# OVERALL LENGTH: 235011 with fuze
PIILER-WEIGET: OB 15.74# FILLER/BURSTERRATIOQ 2%+
7 - . a
BURSTER CHARGE:  6.95# (Comp B) F.Z.: 7-55/° Appr OX.
MUZZLE VELOCI TY: 1930 ft/sec RANGE: 18500 Yés Max.
XIMUM RATED PRESSURE: 32000 P.S.I. CLOSURE: Press Fit
- . (1]
. M2 (28.20% max. DIA 7499
PROPELLING CHARGE: M2 §13.30#; Max. DIA
3 SIMER: AL
P, E. AT MAX RANGE: 41 Yds PRIMER MK2
77 . 24 =
FUZE REQ'D: Nose Fuze PD-MSIAS ' SUPP. CHARGE: 0.263# H.E.

USED WTH M2, M2Al Howitzer §"

HANDLI NG SAFETY: See TM3-250. Rough handling, SLOTage, vi-
oratvion zests indicate thatthis projectiie g
normal mlitary handling « shipping azd storage.

prsToRy: ohell. was developed by Chemcal Qorps ¢
usee Wrilt it the 8" Howitzer. M2 and having external ballistics
simlar tw the 8" H.E. shell M106 to permt use of sane
fimingg tables for both shells.

i im i ; . hemical
REMARKS: Shell is siml n design to o%her standard ¢
fisl ted  munitions B ght L e fired at Yuma, Arizona

in Novenber 1958 and wereapparently successful.
. firing tables pr-8-J-1 of M106-HE Projectile,.

EFERENCES: PG4r26 Vol I Sept 58,Vol 11 June 1959 (Conf-'),
2 THM5-250, gMg-S, FM3-8, TM3"200:, T™9-1900, TM9-1901
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NOMENCLATURE: Projectile, Howitzer, g", (W T 174

TYPE : Separate Loaded - Gas - Central Burster
PURPOSE: Provide toxic chemcal offensive capability

STATUS:  MNon Std. USA  In user test.

DESCRI PTI ON: This is a one piece separate, |oaded; peentra

~ pursT gas round for VX agent. hIs SPhT 1 ar™te .k.).'? e '3””0.1
in external configuration” but has a U §i &t ohubg, phungte:
charge and a supplenental charge. L %&Staey prfteggé Y
tends the full length of the cavity ana is a '

A sin atin d is ]ocat ho .06
base grllde A Pas gtggncame Grel &} SBUY & 00 TRE O er

assenbl ed t the Nose end is threaded to receiv Pl r
VT fuze. T%e VT fuze is used for air burst. Eoe ‘H”?
M2 or M2Al Hcwitzer 8 inch.

AREA  OOVERAGE It is estimated that one round well covers

approximately 2850 12 10 gOO sq. meters horizontal con-
taminaticn .’2850 to %, 12 sq. m r rizontal plus

“5 re. vertical —conta nati Or\]/’ertgiﬁcaél%ggnttgm %%tqoon Sg{t
mezers horizontal plus s ft, -

the 100 ngs per qu meter (and 0.65 mg per vertical

sanpler) level at @ varrety of both wnd speeds an? bursts
heights. See DPGR 236 Vols. | and Il for nore 1nfornation.

AAT—" iy - vo 4-167
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PROJECTILE, HOWITZER, 8", (VX) T 174 (CHARACTERISTICS)

WEI GHT:  200#  (Approx.) OVERALL LENGTH: 35Y11with fuze
FI LLER- WEI GHT : vx (1i4.1#) F. E.: T.05%

FILLER/BURSTERRATI O 2:1 MNominal MAX DIA 7Y99
BURSTER TYPE: Central Bursting BURSTER: 6.95# Conp "B

MJUZZLE VELOCITY: 1950 Ft/Sec RANGE: 18500 Yds ( Max)

MX RATED PRESSURE 32000 PS| P..5. AT MX RANE 20 Yds
CLOSURE: Press Fit PROPELLI NG CHARGE: M1 -- 13,30#
- M2 - 28,320#

FUZZ REQ'D: PD51A5
PRI MER: MK2A4

USED WTH: M2, M2Al Howltzer 8" SUPP. CHARGE: 0.263# « H E.

HANDLI NG SAFETY: Rough handlimg, vibration, drop and other
T€s.s indicate that the T 17& is safe for normal mlitary

handling and storage. See TM3-250.

REMARKS :  Projectile is sinmlar in design to M 106 HE filled
mnitions. Permts the use of firing tabl e FT-8-J-1 which
is used with the HE M 106 projectile. Differs from8"GB
projectile only in fuzinz.

DEVELOPMENT HI STORY:  CCTC item 3464 approved 27 Au3 1958.To
T1iI1 CONARC requirement for chemcal shell for M Howtzer.

REFERENCES: ~ TM3-250, FM3-5, FM3-8, TM3-200, TM9-1900, TM9-1%01,
DPGR 7236 Vol |~ June 53, Vol || July 59 (conf)

LR
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NOVENCLATURE:  Generator, Smwoke, (SGF) M3A3

TYPE: (Gs Engine Driven = Pulse Jet

PURPOSE: To produce |arge-area SToke screens to conceal in-
stallations,. cover £roop movements,river Cr 0Ssi ngs and
| andi ngs.

STATUS: Std USA and UsMc 83 on USMC procurement March 19€0.

DESCRI PTI ON: The M3A3 mech_an_ical srr_oke gener at or is e;sentially
Sapgﬁsgéa”eggpe{ ﬁ%edhegfl ng | B RM9e bgseg\h' %?odhggd OIiln iF‘ne
engine., FOQ oil 'vapor is. expelled throth dis Targe nozzl es
to the atmospher where iU condenses info sha dropl et's

%onponents

to form _snoke. are nounted in a tubular steel
frame. Two nen can carry the wunit when enplacing It.

AREA COVERAGE: Assuming a lapse condition over water, . and  fneo

TIna Fuee of 9 1o 15 WP wi{ N\ genelgl gy plgncd Teveaae
generators placed 9 times this distance from the A SRE

, in. establis
of thlt(e tharget dW IblI produce a _ snoke d(:urlt ain. o =" ther
a smoke haze doubl e this spaci ng an ace gener artnar
from target. For a AhKBE {0 prot ect  aga ns’x‘:q%ﬁgéb* fggﬁ:ﬁ
graphy reduce this spacing about._one Lrd._.an | il
eraLora chasar.. ta _the tar-ge%. ForP "ot et " Spe¥ing 8! gl Lo
ditions, see FM3-5 and FM3-50.
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GE:ERATOR, SMOKE, . (SGF) M3A3  (CHARACTERISTICS)

AENT USED  SGF Fog Ol (SGF #1 to 40°F, SGF #2 above 40°F)
_UNIT VEIGHT:  190# enpty. FILLED wT: 207#

AGENT CONSUMPTION: 25 to 40 GPH DR__NO: D31-15-1029
LEMNGTH: 42 -1/4" WDTH  18-1/2" HEl GHT: 23"
FUZL TANK CAPACI TY: "3-1/2 GAL. GEN__PER co: 48

ENG NE FUEL CONSUMPTION:  3Gal. per hr.
ENGNE FUEL: Gasoline 76 octane or higher
FRAME: Tubular.Steel. DI SPERSION CAPABILITY: 25 to 50 gal/hr.

HANDL| NG SAFETY: ' See FM3-250

DEVELOPMEIT H STORY: In devel opment this generator was ‘designated
o E19R5.

REF=RENCES: TM3-1040=202-12, TM3-343, TM3-341, FM3-5, FM3-50,
FI"IJ"C, FM3-250.
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[k
MEATER 8—=

REGULATOR |) —AGENT

CONTAINER

\—CARBON Q1OXIOE SPHERE

NOVENCLATURE: Generator, BY Portable, Liquid, E2
TYPE : Sack Pack--Cne Man Portable « Two Fuid Nozzle
PURPOSE: Dissemnation of Liquid B Wn Aerosol form

STATUS: Requirement wthdrawn by CONARC.

DESCRI PTI ON: The major conponents of this unit e .an initiator
ana timer assenb| Y, 'Safety p| n, re} ease prn, aﬁeat er contal n-
ing two Ignition ‘cylinders, _a_Qeater and tenperature gdevice,
regul ator, nozzle, “carbon  dioxide container, —agent gontainer,
Propane container, check valve, tubing, hardware, aluminum
ubular  frame, shoulder harness, - and cpvez. The ~carbon
dioxide is stored under pressure an e BW liquid agent
Is stored in an insulated container.

_____ ol amm el e

CAPABILITIES: The E22 can be placed in a aéSﬂ_a_ulﬁ "6§11;19§_1,

— tne tTimer preset to function some tUNE~in’ine . Ui, tae
cover pemovecd, thesafety pin renoved, and the placing per-
sonnel can leave the area. At the pre-set time the generatox
would function sgenerating an aerosol _agent into the wind
which woultu' drift over the target. Can be air dropped to
ground troops for use. In operation the generator ls audinls
at distances up to &6 yards. A-n1gnt tne niTiariohmatch
flame 1s visible but is faint araof sport " Quraviun. (a0

be operated from the ground, truck, trailer, or boat.
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NAVORD REPORT 6954 (Fl RsT REVISION)

GENERATOR, BW PORTABLE LIQUI D E22 (CHARACTERISTICS)

HEI GHT:  16%2 W DTH 187 DEPTH 107

FRAME: Tubular Al uminum EMPTY WT: 23U75# F.E.: 32%
FILLED WEIGHT: 357 AGENT USED: BW Li qui ds

AGENT capaaTY:  2.62 Liters.

OPERATI NG TIME: Approx. T min. OPERATING PRESS: 137 PSI

DELAY TIME FUZING: 15min to 8 hrs.

HANDL| NG SAFETY: Filled agent containers can be stored and
—  snipped separate fromthe generator, if desired.

DEVELOPMENT H STCRY: A CONARC feqpifenent. Contract; —with
el Kidae C0. INhitiated eb 1955

REFERENCES: ' Ft. Detrick Tech. study 9 dtd June 1958,
—m- 14, T1-374~40P,

L-172 T e
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NOMENCLATURE: Generator, Smoke (FM M 6 Mo 0
'—I‘iYPE: Tank and Val ve
i,URPOSE.' Generate snoke  sc& €NS from surface vessels

STATUS  Std USN (2137 MK 2 Tanks on hand as of 31 Dec 1960)

DESCRI PTI ON: This generator is a Sngle MK 2 tank unit grmsngal
nally designed for snall vessels. such as PT boats.

valve and an exhaust tL{l%e deS| grbeed era?moperp@@mi‘g‘flz@r;m;‘zi;g

%rjfa 3?%%/%\! gﬁed;up Ihle 55 arde (les; 3nate t--3--4 and 5 a'nd dt_l’ schar ge
or ¢ 5= 8, and 1 S C elY <2 e
o S 3/ S And 13-/ Mol & AGIPECthY St sharze
time i s about 2-1/4 mn at about T7S5°F.

AP

The tank bpeing steel, is magnetke, and therefore
nor; suitable for mine sweepers.

AREA COVERA FM 1is nost effective in wind speeds of 5 to 15
ﬁe screen density with the MK 6 @‘@r%ﬂ%rd&eﬁi?s
termined by the si zfe of th? nglzgér%r;@e Assumng  a
tics or next page for nozzle e
IaPh condltlorllo gover vater, & wWnd $peed of 9 to 15 wpH,
g

enerators placed ,in [in endi cular. _to the ind,
a spacing of apgrox Bd grds Bet REER gehierators™ pl Soed”

nine <times this distance from t r f t
WIII pror(]juce a smoke curtain 1 & bl‘?%QF Qh sh{iﬁe %&f
d?%?g&t ' Bor SPECINg 2N aﬁkace o Broect | againgt merE ¢

observati on and photography r e C about one
third and place generators SCCARUIRTEE dra&
ot her spacings and conditions see FM3-5 and FM3- 50
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NAVORD REPORT 6954 (FIRST RmsmNh;‘iEU@.‘:ﬁﬁEﬂ—s"

58lcTH: OVERALL HEIGHT: 1775  DRWG: 389078
DA 16" SPACE OCCUPI ED:  Approx. 7-1/h Sq. Ft.

AGENT: FM nixed wth cos for ejection WEIGHT EMPTY: 211# Approx.

QPERATING TIME: See Note 1
TANK CAPACITY: 332 Gal 330# PS1# TEST.
WEIGHT: 544# whenfilled with 330# of FMand CO2

TANK: MK 2 (conmmercial ICC-2A480 full spun steel ammonia cylinder)
NOTE 1: NYZLE NO DISCHARGE T| ME (a) 75°F

5 Minutes
v.;s Mnu% es

15. nut es

_ 2,95 M nut es
Wt hout Nozzle 2. 25 Minutes

Nozzle §(a) 43°F=25 Min Approx.

FILLING ECPT. MK 1 MD 4

REFERENCES: OP 2217, FM3-5, TM3-215, FM3-50

417k
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NOMENCLATURE: Generator, Snoke,, Mechanical E 22

TYPE: Gas  Turbine
PURPOSE: Produce snoke screens
STATUS:  MNon Std. Nt active at present

. : : : #

DESCRIPTION A Mrs Generator modified for dissemnating 127
or tear gas and benzine_ (S\B) as, a 20%. .sol utjon bé/ vei ght .
It wll cover 170 sg. Meters’ wth “an efl@becﬁtf'iveed d]org%e &3
suning 100% dissemnation efficiency. 5y,'q pe olaced in
generator. with tank and lines added. _ _
radio controlled. boat gand used for screening shore Iines.

Has a very high dissemnation .efficiency and can use fog
oll, diesel oil, etc. for fuel.

b-175
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| NAVORD REPORT 6954 (Fmmst REVI S ON)  |fEL ASSHTIED Sapme

S
GENERATOR.  SMOKE CHANTCAL ( CHARACTERISTICS)

DEVELOPVMENT H STORY: Devel oped for the Navy by ACC.

REFERENCE: CRLR-637

4-176 _ .
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NO ILLUSTRATION

NOVENCLATURE: Smoke Device, Screening, E-21

TYPE: Engine Exhaust Fog oil ( SGF)
PURPOSE: For screening M48A1 tank and LVTPS
STATUS: Awaiting decision of USMC Equi pment Board. Non Std.

DESCRIPTION: This device consists of a storage tank, a rotary
punp, wth muffler and extensions for dispersing fog oil
Into the exhaust system to conceal mcvements of a tank or
LVT at speeds up to 20 MPH The wunit can be mounted in
various locations, but the reconmended Ilocation 4is as near
the engine as practicable. Swke 4s created when oil iS
forced “into the muffler extentions, is vpartially vaporized,
and conpletely vaporized by escaping engine exhaust gﬁlses.

Wien ‘the vaporized fog 0Oil comes "in contact wth the
cooler outside air, It condenses into a thick, white snoke
orfog. The amunt of fog oil that is forced into the
nmuffler extensions is controlled by the setting of a stop
valve that nust be pre-set for a predetermned rate of speec

LIMTATIONS: (Changes in wnd, humdity, and tenperature effect
tne consunption rate and the distance traveled.

AREA  COVERAGE  Not applicable.

” . u-lw



NAVORD REPCRT 6954 ( FI RST REVISION#“‘”‘H“&“- it ﬁ”‘

SMXE DEVICE, SCREENING E-2] ( CHARACTERI STICS)

STORAGE TANK: LENGTH: 40%s W DBH: HEl GHT: 5%0
TANK CAPACI TY: 10 gal . USABLE CAPACITY: 8 gal.
WEIGHT ENPTY:  31#, FUL: 96.5#

AGENT WT: 65 6#

p03|t|ve di spI acement,” 80 PSI outlet pressure, 3gp at

LENGTH: 105 DI A 45 VEEI GHT: 8.5#

Total weight of test itemenpty 157.15# i ncludes pipes,.fittings,
and electrical connections.

Pime requ red for initial installation: APProx. 9 hours. Can
e installed at battalion |evel.

USED WTH  Mu48a1 Tank and LVTP5

CONSUMPTI ON _ CHART

o
St andi ng VPH
18 MN. 14 Min. 11 Min. 11 Mn 6 Min.
Tme tof%%n%ﬁj 4% Sec. 18 ggc. 306330 Of}egec. %ZSSec.
C nsmntion P .425. . . .
MOI es travel(ed M 0 1. 3 1.9 2.8 2.

New or used engine oils can be used but are MOl as satisfactory
as fog oil.

REFERENCES.  Project ET 1228 Smoke Screening Generator Device
—  rTormgdAl Tank dated i7June 1958.

4-178 boemlT ~
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NAVORD REPORT 6954 (FIRST REVISION)

NOVENCLATURE:  Disperser, Irritant Gas, Helicopter M4

TYPE: Helicopter Munted - Powdered Agent
PURPOSE: Dissemnation cf cw Powdered Agents
STATUS: Std UWSA for H19 Helicopter.

) DESCRIPTLON. ~ The M4 Helicopter mounted gas disperser 1s de=-
signea to di spwéns,gl agent 1N powdered formfrem a low flyins
t1s Hqtended to be filled .in th& fiefa im-

' |
r?géilact%i);er'before use. 'he disperser consists a sedled
a hopper which contains the powdered 29ent, ~a pressure tank

containing ar under pressure, 4, pressure regulator, a
tubular gframe. ahd a hose assy. from which h% aqcinl is
di sseninated.- The pressure regufatbr reduces_the air
pressure from the tank. DUIing eperatitli, L.l gUoC.iEs

up throuch the agent 17 the hopper to keep the agent suf-
ficiently agitated tc insure 2 steaay |-LON

AREA COVERAGE: Tze fi ri ) up\ir t Lh%fm 1efif fﬁ; It \éezl é, acogedii:‘c’? k.
SQ e 2 wdmh CNee kys/ - :
caﬁse aqus';::z:}f‘%agyggqg;g =+ emaller Tonéehttations, an

equivalent wei ght of C>1 agdent could possibly Pe dls-
sem natedover "a considerably larger area
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NAVORD REPORT 6954 (FI RST REVISION)

D SPFRSFR |RRITANT GAS — HELICOPTER, M 4 (CHARACTEBISTICS)

WEIGHT: LOADED 280# - EMPTY: /
AGENT""W-EIGHT: CN or om appr 0X. 100#, cS Appr OX. 80#
HEIGHT ” TANK DIA: 16"

BASE: 30"Square BEPTH "

DISPENSING RATE  150# in Approx. 2 nminutes

AR TANK 2000 PS (Steel)

AGENT OONTANER 50 PSI (Aluminum) — HOSE: 3/ 1D

PRESSURE REGULATOR SETTING 40 PSI

EILLING A 2000 PS Ar conpressor is required for filling.

UED WTH H 19 Helicopter but can be nmounted on other vehicles.

: Protective masks, and rubber gloves must be
I_lANI?/\nL@IrIEIGE:yS'AaE.L personnel Who f£ill or operate the disperser. Do
The helicopter pilot nust also wear a protective nask.
not allow pressure in the hopper to rise above 60 PS.

DEVELOPMENT H STORY: Vs designated E16R1 in devel opnent,

REFERENCES: ACC-TI -319-12

4-180 \.»:---' v -—
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NOVENCLATURE: Disperser; Irritant, Cas, Portable, u 3

- TYPE . Back Pack--Portable-Dry Agent

PURPOSE:  Provide control for riots, uprisings, and dis-
—_turbances.

STATUS.  Std. USA = USMC.

DESCRIPTION. ~ The rraé'or conponents of this unit are two, steel
—  oylinaricaltanks, a pressure tank, pressure regulator,

safety valve, carrier frame, hose and flame gun. Harness
is provided for carrying on the back. Used for riots, up-

risings and simlar disturbances. , , ,
Th% di sperser forces a dry mcro-pulverized solid chemcal.

i ‘agent | Nto the air by the use of air pressure. Conpr esseci

alr from the pressure tank 1s reduced to operating pressure
by a. regul ator End £ enters the agent tanks through diﬁ'
fusion pipes. Pressure exerted on'the agent in the tanks
forces the agent through the hose to the gun. Agent is re-
| eased frem tthe gun by a trigger which opens a restriction

e In the rubber tube.

AREA COVERAGE: Agent stream is approximately 40 ft. agent air-

Dorne win 10% fall ou 60 yds. Agent” cloud observed
250 to 500 %{35, 1Jr(|)a shllnchZted thgt the unit produced

effective area coverages up to 5000 sq. meters.

K
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NAVORD REPORT 6954 (FIRST REVISION)EW 1

DSPERER  GAS.  PCRTARLE M 3  (CHARACTERISTICS)

WEI GHT:  EMPTY L43# . LOADED: 68# F. E: 38.2%
AGENT CAPACITY: 25# AGENT: DM CN, CS Micropulverized
PRESSURE  TANK 1700 to 2100 PS GN.  E18R1

FUEL opTe'L\:Nafg:ion’.?o PSI reduced from 2000 PSI by regulator for

OPERATI NG TIME: Conti nuous 19 seconds. Short bursts 30 secs.
, /
TANK DIMNS QNS (Approx.) 27"High, 20" Wde, 11" Deep V

FOR REFILL: Use M1Al Air Conpressor Tefm power driven

HANDLING-SAFETY: (perator must wear mask, gloves, and other
sultable protective clothing.

DEVELOPMENT _HI STORY:  Vés designated E15R2 during devel opnent.
CCTC-3050

REFERENCES:  ACC-TI389-12, TM3-378.
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N_OI’EENCLATURE: Snmoke Pot, Floati (HC) MEA2
TYPE: Metal--Floating--Snoke

PURPOSE:  Provide signalling snoke, produce snoke bl ankets
Or  screens.

STATUS: Std USA USMC 12621 in uwsm stock as of 31 Dec 1660

DESCRI PTI ON. The Mu4a2 floating snoke pot is a_ netal container,
tne lower third of the pot” contains about 27 pounds of HC
smoke mixture. A waterprocl outer cover secured to the pot
by a quick-release cliamp keeps noisture out of the pot and
protects the fuze, A steel carrying handle is attached to

the outer cover. A dish-shaned inner cover covers the fil-
ling and provides a mounting-for a fuze adapter. Three
vent hol es the inner cover are Ccovered with adhesive
tape. A steel handle is attached to the inner cover for
carrying the snoke pot after the outer cover has been renoved,
Starter mxture in a plastic cup is %nbedd_ed IH the spoke
mxture. The f£illing is_separated from the —air chanber anove
it by a plastic closure disk held in place by a metal retainer.
1yhe M207Al floating smoke pot fuze is screwed into the
fuze adapter in the inner cover. An igniter tube extends
downvard from the lower end of the fuze adapter to the
starter mixture.

AREA COVERAGE: AssumingW nd speed of 1 to 8MPH under | apse
conaition, over water; to establish snmoke blanket to pro-
tect against amedaerial attack, snoke pots nust be placed
25 yards apart and normal to the wnd direction. Actual
requirenents may deviate wdely from this estinate and the
spacing given_ should be checked and adjusted by aerial ob- -
servation. To insure a wuniform blanket, the " distance between
the snoke pots and the rear edge of the area to be blanketed
should be at least 9 times the distance between the snmoke pots.
To portect against aerial photographic reconnaissance _this

' Spaci ng must be decreased by one.fhird to one half. For other
wind and atmospheric-eendiiadlim~see FM3-5.
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SYMOKE_POT, FLOATING (HC) M4A2) (CHARACTERISTICS)

FILLED V\El GHT: 38# FILLER-WEIGHT: HC = 27#

pra: 12" HELGHT: 13" FUZE: M20TAl
—gzm y rime: 10 to 20 Sec. BURNING TIME: 10 to 15 nin.
F. E: T1.5%

DRWG: C36-1-25, C36-1-26

HANDLING-SAFETY: Should be handl ed with extreme care during

— __srowace and I N shipnment. Do ot r skid, drop, ar Jolt
cratea or i ndi vi dual pot g % e’ P ght °si e "Do not

Do n
store with amunition. e water to extinguish fires “n

gots do not use foamite, CO2 or fog nozzles. Have rescue
reathing apparatus and gas masks available. See OP 2217.

REFERENCES: FM3-5, TM3-300, OP 2217, FM3-30.

4-184
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’-ﬂa\ivi}ﬂﬂﬂm NAVORD REPORT 6954 (FIRST REVISION)

MATCH HEAD
STARTER MIX \ -

FILLING T

NOVENCLATURE: ~ Smoke Pot, Land (HC) M5
TYPE: Slow Burning - Manual or Electric Fired

PURPCSE:  Provi de signalling smoke. Produce smoke blankets
—__0or Screens.

STATUS.  Std USA

DESCRI PTION.  The mMs snoke pot is a
container, Il IIed wth ap promanra

te y 30 Eounds % RC SmoKe
m xtwree and 1 pound of fast b nll
vided with an ignition device,

& TR “Br<the Lehiarser
t d t t stable Staekim

'S TagrSot ’s covered b % non? | %ﬁbl el WitR

a circular tear strip. g, D1 RALR i q:no ted

on the outer cover, are Connect ed |n ernal

squi bs. A carrying a e is r‘r’ounted
\(')V'nretshet%utt ar &l)\%:r”' ¢ pn i ner coover\mrc'n a clreul ar

ARG ML SO uﬁ'@n@gﬂ
th hotlﬁ |nttnet.-1nne” cover, @@I§§| h s l@
120t o Lo T P05 Rl R B

between the covers. Int ende use on

AREA COVERAGE: Assumng w nd speed of 1to 8 MPH under |apse
— conaicion, Over water; to establish smoke blanket to pro-

teeu: ai nst aimed aerial attack, snoke pots nust be placed

25 apart and normal to t he wind direction. Actual

req |remant K IeV|ate eI from thls estlnate and the
ou

spacing given S d be che us aeri al
sl[ervatlgong To ins a_un Fo 8[; nl%ef th%e g}lst ancg be

t ween t he snoke pots: ms% edge o e area to be

bl anket ed shoul dpbe at éfeasp 9ifmes the distance between

the smoke pots. TOprotect against aerial photographi ¢ recen-

aisszn his spacing nust be decreased by onethird to one
RalT."Eor othes swind and at nospheric conditions, see m3-5
and FM3-50.

= 5-185
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NAVORD RePORT 6954 (FIRST REVISION) Uﬂﬂﬂ ﬂ_

SMXE POT, LAND (HQ M 5  (CHARACTERI STICS)

FI LLED WEI GHT: 33# ' FILLER-WEIGHT: HC - 30# approx.
DA 8-1/2" HEI GHT: g-1/2" F. E:. 84, 2u%
|GNITION:  Match heap and scratcher block or electrical.
DELAY TIME 15 to 30 seconds DRAWNG  D36-1-17
BURNING TIME: 12 « 22 M nutes

SAFETY- HANDLI NG See OP 2217, . . I\/bve away from Mspot w thin
10 seconds arter ?j_ng It electrically, as the tear
strlp may be Iovvn oft Wwth explosive force.

DEVELOPMENT H STORY:  CCTC Item No. 926, Was EI5 in Devel opnent.

REFERENCES: ° FM3-5, FM3-50, TM3-300, 0P 2217, DPGR-190,
MiL-P-13183
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LOCING STRAP  ~PUZE
ourer —A| ﬂ ouusT
f v [
T erR —1 -—d
COvER rs CHAMBER
L~ 3 YENTURI
PARTTTION—] X — TUsE
PRESSURE ~— “
FLLING
' Tuee » A7 nwe
{ on o STARTER
. CHAMBER -
i PUEL X /! %' ipm
! LruEL cHamsER SCREEN

.- NOMENCLATURE: Smwke Pot, Floating (SGF) AN-MT

' TYPE . Slow Burning = FogOil

PURPOSE: Provide signalling snoke,. produce snoke blankets or
screens, identify frienciy troops and their positions.

. o STATUS: Std WSA and WSN  USN had 235,006 o0n hand as of 31
— Dec 1960.

. DESCRIPTION: The major compcnents of the M7 snoke pot are

' —_outer cover, inner cover, partition, pressure tube, o3l

) ‘ chamcer, fuel mix, fuel chanber, ol spray tube, starter
mix, filling plug, wveaturitube, air chamber, exhaust vent,
fuze, strap, carrying handles and a body.

e bodg IS metal Wth a carr%l ng . handle fastened to OEhe
outer cover by a | ocking strap. e " inner_cover is dishe
shaped and provides a seat Lo[ the fuze. Three vent _holes
are spaced around the fuze holder ~forsmoke outlets. The

: air chanber takes up one third of the upper body.

The oil chanber is separated from the air chanber by a
’ metal partition. Inside the oil champer is the fu?]l c%anber.
s (. venturi tube, pressure tube, and oil spray tube. The uel

chamber contains a fuel mx which consists of a slow burning

- P fuel mx covered by a thin Ia%/er of fast  burning fuel'mﬁ.
A doughnut shaped Ting of starter mix is in the “top of the

. = fuel mx.
: fo AREA ‘COVERAGE: Assunming wind speed of 1 to 8 {49}}( under lapse
(o —conditiom, over water: to establisn snoke blanket to protect
- ' agai nst aimed aerial att2ck, Smoke pots nust be placed 25 ya:
apart and normal to the wind direction. Actual  requirenents.

, deviate wdely from this estimate. and the spacing given shou:
b be checked and ad‘husted by aerl)al observation. To incure a
uniform blanket, the distance between the snoke pots and -the

rear edge of the area to bealanketed should be at |east 9 %:

R t he di stance bet;{Een_,the smoke: pots. To prot ecbt e(ljgeal nst aex:

phot ogr aphi ¢ reconnaissance tHYS spacing nust be decreased t;

one third to one half, For other wnd and atnospheric condé:-

see FM3-5 a.r'xcl»FI/IB-SO.,ia "
-1
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NAVORD REPORT 6954 (FIRST REVISIONUSEUS&H_.,

SMXE POT, FLOATING (SGF) AN-M7 (CHARACTERISTICS)

DIA 125 HBHGA™ : " F.E: 33.75%
FILLER-WEIGHT: SGF 2 - Approx. 13.5#

FILLED WEI GHT: 40#

DELAYTI ME: 8to 20 seconds

BURNI NGTI ME: 8 = 13 minutes

FUzZE: M 208 nechani cal or M 209 electric

DRWG.  D36-1-111

SAFETY- HANDLI NG See OP 2217.

DEVELOPMENT HI STORY: c¢CTC Item Ne. 2767.\Was MK 5 mop 3

REFERENCES: FM3-5, TM3-300, OP 2217, FM3-50

4-188 , ‘ L
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NOMENCLATURE: M ne, Land, Persistent Gas (VX) M 23
TYPE: Belleville spring - Anti-Tank'or Anti-Personnel
PURPCSE: Provide toxic chemcal capability.

STATUS: Std WA

DES(RPTION _ The M23 gas mine IS simlar to the M5 anti-tank
mne Im size, shape, and functioning, |t consists of a body

assenbly and a Belleville spring assenbly W'LH] a nﬁj_mary fuze,
a side fuze, and a bottom secondary fuze. € primary fuze i
located in the top center of the mne and the side fuze locate
in the side fuze well which is ga[)t of the bursﬁr .tube which
contains the burster charge., Ihe DOttom fuze Well Is part of
a cover adapter plug which™ holds the burster cone in place.
The mne has a carrying handie held in position by a torsion
spring. :

P Tghe _mechani cal pressure type fuzing consists of a Belle-
ville spring and a pressure plate_ A1 armng plug is screwed
in place over the primary fuze. Detailed information on the
functioning of the activator, firing devices, booster and fuze
are contained in t9-1940, Used primarily in anti -tar}h rine
fields to deny personnel the area by contamnation. e mne
can also be boob?/trapped for use as an anti-personnel mne.
Developed to replace M mne and can be used with mne laying
machines,

AREA COVERAGE: Contanination densities of .01, ,05, .10, 0.5,
T.0, and LW0,0 granms per scuare neter wll provide coverage of
7000, 3600, 2600, 1150, /60, and 120 _square meters r.eapective'
Tested at tenperature 39°F, temp gadl ent 0.7 .Fr wind" speed” of
8 MPH. Deposition recovery was 64% of agent filler neasured
as ground deposition. Cl oud travelled 70prox. 100 Olyds before
dissipating. Crater 8ize approx-=Bel/2'ft x 4 ft diameter.

2 4-189
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MINE, LAND, PERSI| STENT Gas (VX)_w 23 (CHARACTERISTICS)

LTITITATIONS: Mne enploys space consuming M 603 fuze which may

pe replaced with soBgt.hi ng nore,_ conpact to. increase .agent  ©
carryingcapacity. sign” may be changed to elimnatg, some

joints, which would reduce 'the chances for |eakage.
elieved that this mne wll be inproved.

FPIRED WEIGHT: Approx. 22-3/L# F. E: 50.5%
AGENT-WEIGHT: 11.5# of VX ( gal).  BURSTER: 13 @ Comp B (M 38)

BODY MATERIAL: Thin steel BURSTER RATI O 5:1

DIAMETZR: 13”7 BOOSTER. M 120

PRSSSURE REQUIRED TO EXPLODE; 300 to 400# HEI GHT: 5"

FUZES: Anti-Tank) Primary M 603 with M 120 Booster
Anti-Personnel) M1AL, HZ or M3 With @ 1 activator.
|Anti-Lift) M5with M 1 Activator

BURSTER I NI TIATOR: M 48

SAFSTV-HANDLING: The filled mne is shipped Wth M 1.20 booster,
Toe central burst cone, and the burster charge installed.
e M 603 fuze and one ¥ 1 activator sealed 1n individual
containers are packed in the shipping container wth the mne.

ZVELOPMENT H STORY: Was ESduring devel opnent. Type classified
y 25,1960,

TFERENCES: FM5-31, TM3-250. TM9-1940, TM3-200, TM3-300,
,13,255, M3-3, ’FM-38, “cML-T1-300-7
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NAVORD REPORT 6954 (FIRST REVI S| ON)

[ Y

TIMING-FUZING AND
SINKING  MECHANISM

HEAT

ANCHOR EXCHANGER—I NOZZLE AND MAST7

]

ZCO: FLASK Z:GE!&T

NOMENCLATURE: M ne, BWSubmarine, xB-14B

TYPE: Submarine rayed « Surface to Shore
-PURPOSE : Dissemination of BWagents

STATUS: Devel oped and tested -- Non STD. uUsw

DES®RIAMTANL, The mina consists of propellant sk for carbon
aioxice, awel for the hea{ ctang 'de‘? %(0 one’ end of
the flask, attachments on end of the flask for an
anchor, an external mne casing of stainless steel, an agens
flask with fittings, a nozzle manifold, extension mast, an&
mfsc%ehllaneous electrical and pressure devices for operation
0 e mne

£ nemine_isecavableOf functioning as follows

CAPA%IIIe'Iglg 1sT1§:c§'§ ingoot he torpedo tube, angchor eHd fir
Viher tﬁe mne is flred fromthe tube it S|nks Y‘f O(t:e
bed and remains there or a pre set perlo f Ie.
end of the pre-set eﬁg mne r 85 to urface
seni nat es the a n|t I'S ex ed an smstoth
bottom agai n. gﬁe mne can he rel eased from submarine,
gorpe%o ube, or can be Igwereg over the si det of ta shlpt
ati s actor rformance depends upon sea. water tenperature,
notion of yge and w nd v%lomty,p 3d|rect|on P

ARGALGTNERAGEN Qne 1ixs a di stance O‘ four nmles fromthe

—  dissemination ponmtt rec@verl es wergop | the order of 100
organi sm_mi nut es 1iter. ut one of the successful
trials, 1660 organi Sm rmrlw:tﬁ%er li{er. were detectedaaotudthe
ot her uneath/WOmmleea ffr amtthee iNedtiicon point.

at teymss magy »ihed .bridagdy asl ong narrow pl umes ap-
Brmmnraitee ffnvxee iieess Ilong;,--and- 1500 tg 1800 yar%ls W de gt

the W dest - p0| nt.
P 14_191
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NAVORD REPORT 6954(FIRST REVISION) UHMSSIF‘_Qf

MNE. Bw SUBMARINE, xB 14B  (CHARACTERISTICS)

pIA: 21" OVERALL rEngTH: 120

mo_pgmm USED:  Carbon Dioxide PROPELLANT PRESSURE: 3000 PSI
PROPELLANT CAPAOTY. 48 ft. carbon dioxide (200#)

AGENT FLASK CAPACI TY. 15 CU. ft. (90#) .

OPERATING TIME: 18 to 25 minutes

AGENT USED: BW Li qui d

TOTAL WEIGHT: 1350#

ACENT PRESSURE: 300 PSI

EMPLACED BY: Torpedo Tube, Moring Raft, or Ship

- Safety tests cemonstrated that the agent -
HANDLlal\rIT%rSAEEEY' be fi||yed, thie “BXterior - decontani natedgI and >

the filled container shipped in outer package w thout undue
risk of biological [eakage.

REFERENCES: FT. Detrick Tech. Stud dtd June 1958,
B IR REPORT 459 y 3 =

4-192
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*". URLLASSiFigiverp RERORT 695% (FIRST REVISION)
- NOZZLE CLOSURE — NOZZLE
NOZZLE PLUG
SHROUD /— IGNITER
/ /“IRING MECHANISM
—_ '\ / /
f- ;\\ \\\
ra\=~ Ky » —

IGNITER
WIRES

k FUEL

EJECTOR
BALL

/
z PRESSURE
’ PLUG

\— TANK

STRAP

SHROLD
GENERATOR

NOMENCLATURE: Flame Thrower, One Shot, pPortapie, -0
TYPE: U Tube - Li ght wei ght

PURPOSE : Provide chemical offensive capability
STATUS :  Non Std USA

DZSCRIPTION: This unit.consis §s Of an aluminum U shaped tube
==L/ ID, welded to a casv aluminum head {rame a he open
ends of the U. Assembled to the head frame is an aluminum
nozzle plug and an aluminun pressurizing piug which carries
a steel gas generator, wich an integral fuel rod ignitor.
The head frzme i1s covered with a plastic srroud, held in
place by a "Camloc" fastener. A rubber ball piston sepa-
rates the propellant geses from the fuel anrnd insures com-
plete explusion of the fuei chargze. The unit can be firec

mechanically or electrically.

FUNCTION: A trigger ignites the igniter which fires th o
—— propellant in the gas gererator. FPressuse gener at by
propellant causes the éjection balls |o move the length
the tank rapidly. The ball acting ?I e a piston, forces the
fuel ahead of it and out thru the nozzle forming a fuel rod.

After the fuel is expended t he as bl ows
li eving any pressure [0 the e % s past  the ball re-

e
edf

9

LIMTATIONS ;  Shoul d not be fired into headwinds stronger
5 MPE W th unthickened fuel . &'ossvide - Shorten trrl% trgr%ré

and disperse the flane.
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VAVORD Fercrr 6954 (FIRer Revi sl oy UNBLAS H

)

FLAME_THROAER, ONE SHOT, PORTABLE, M8 (CHARACTERISTICS)
WEIGHT EMPTY AND UNARMED, 1407  (approx.) BENGTH"
WEIGHT LOAED AD ARED  26.0%  (approx.) WDTH ~ 8-3/4"
FEL OPAOTY. 2 Gl DEPTH: 4-1/2"
FUEL TANK: Al um num

PROPELLANT:  Pyrotechnic mx ignites solid type propellant.
FUEL:  Gasoline thickened or  unthickened

OPERATING PRESSURE == FLEL TAK 250 to 300 PSI

OPERATING PRESSURE == GAS ~GENERAT(R 1800 PS| \

MX RANGE 90 VYards

FRNG TIME  4seconds (Max.)
FIRING  Ohe continuous burst
OVERALL DIMENSIONS: 4-1/2" x 9" x 34"

UANDLING-SAFETY: Tests have proved that this unit is safe for
mlitary use.

DEVELOPMENT H STORY: | n devel opnent this itemwas desi gnat ed
E3OR1.

E 4-09-02-020-03
REFERENCES: CCTC Item 3400, ASO Acc Project
- fgr Feports. AlsoCCTCItens 2962, 33%3 and 2642 cover

mlitary characteristics, TM3-1040-200- 12, FM3-5, FM3-8

4-1gk
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NOMENCLATURE : Hanme Thrower, Portable, MG=T7

TYPE: Pack Pack - Lightweight -  Milti-Shot
PURPOSE: To reduce sortified positions. anc Tor ;13g;f}§§tins.
STATUS: Std USA.  Ncme in USHC stock as of' 31 Dec 19€0.

DESCRIPTION: Consists of two eylindrical aluminum fugel -tanks

ST uredual lengshs. Capaeity of fuel tanks is u4-1/2 mah_

gross. A steel spherical-air bottle, pressurizecd at 2000
PSI furnishes tre propeiling force for the fuel. A regu-
lator reduces thse high pressure alr to operating pressurc.
Tnis unit is eguipped with a MT gun, and harness for carxry-
ing on the marfs vack. :

This portable multi-shot flame thrower -raplaces the

M2AL-MT. 1ts improved capabilities are in range, aCcCUracy,

reduced welght, silhouetie, and provices for fuel and pres-
sure restoration in the front line in 2 minimum of time.

It weighs apprcX. 2u# less than the M2Al-MT anc nc specizl
‘tools are required for meintenance.

e . 4T cvesms M"

== s



RSLASS
(CHARACTZRISTICS

FLAME_THROWER , LIGHTWEIGHT PORTABLE, MO-7 )

HEIGHT: 23" WIDTH: 17" 8PTH.

wEIcHT =MpTY: - (Wth M7 gun and M Hose) 247

WEIGHT roapED: (Wth m7gun and M8 hose) 50#

TUEL-CAPACITY: L.25Gal. of Gas Gel

NAVORD REPORT 6954 (FIRST REVI SI ON)

FUEL BOTTLES:Aluminum--200 PS|

aR BOTTIE: gteel--2100 PSI HOSE: M 8(196-131-6364)
OPERATING PRESSURE: 315PSI GUN: w 7 (196-131-64GA)
RANGE: 45 to 60 Yards | GNI TI ON CYLINDER: Ml

FING TIME:  Continuous 5-6seconds
FTRING: In bursts approx. 5=10 bursts
FUEL EXPENDITURE: Approx. 1 gal Per sec

DEWG: D381-1-7945 Fuel - pressure Unit
ASSY DRWG D81-1-6929 and D81-1-6928 (196-131-T+7)

EANDLING-SAFETY: Tests have proved that this unit issafe fo
Milivary usSe.

DIVELOPMENTHISTORY ;  Developed for m=litary forces under ACC
Froject 4-09-02-020-03. M Was Fuel Goup, M7 is GQn Goup.

REFERENCES.  TI 439-10, TI 439-20,CCIC 3763

4.196 - j .. T
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NAVEFFSMPIRORSERSY! (FTRST REVISION) GICLASSF .

NOMENCIATURE: Fl ame Thrower, Mzin Armanment, MTAl-6
TYPE: - Mechanized = Turret Mounzad in Tank

PURPOSE: Anti-personnel Véapon to be wused where conventional
Wweapons ar e ineffective.

STATUS: Std USA and ysiC. No stock in USMC as of 31Dec 19é0.

ESCT TOM. This wpiheonsists OF a (M7) fuel-pressure system,
9— C;iP%e Un (MG), turret elec‘:‘.rical_ SystemJ fire conirol SySt em .
—elevating and turret travercing systen, and turret stmﬁtur‘
The fuel-pressure sysc€n includesvarious cylinders and tanks
in which the thickened Fuel, comressed air” and gasoline are
stored. The flane gun consists of a dummy 9OMM gun tube in
which are housed two nizh vcitage spark plugs and other com
ponents. The fuel, is ignited Dby 24,000 volts from the com
positor units. Fuel-pressure_and conpressed air ynits are
munted In the tank turret,  The unit s used on the M4& tank.
The fl ame thrower IS designed to fire thickened fuel,
using 4 to 8 percent M or 2 thickener in clean gascline.
Increase in the percentzze of the tPi clf(en?r increases the
firing range and nmakes <«ne cenetraticn 0 uel fires throug
small openi ngs nore effective. A SO increases tre byraing tine
of the fuel on the target and reduces the diamete? O [NE Tiame
rod in the air.

- ‘“':F 4-197
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NOMENCZATURE: FHame Thrower, Min Ananent, MT7Al=%
myPE: Mechanized « Turret Munted in  Tank

PURPOSE: Anti-personnel \¢apon to be used where eccnventional
— Wweapons are ineffective.

STATUS: Std USA and USMC  Ne stock in usMcas of 31Dec 19€0.

DESCRIPTION: This unit consists of a (M7) fuel-pressure system,

—riame gun (M6), turret electrical system fire control syscem,
zun el evating and turret traversing system and turret structur
The fuel-pressure system includes varlous. cylladers d tanks
in which the thickened fuel, CONMPressed ar -“and gasoline are
stored. The flane gun ccnsists of a dummy 90MM gun tube in
which are housed two higzr voltage EE% plugs fan other com
ponents, The fuel is ignited ,000 "volTs from the com-
positorunits. Fuel-pressure _and conpressed air units-are
rmunted |n the tank turret. The unit 15 Used on the M48 tan}&c

The flame thrower is dﬁgnﬁg to fire thickened fHeI
using 4 to 8 percent M or Ickener in e¢lezn "gasollne.

I ncrease I n t he percentage of the thickener increases the
firing ran n k h netratfon. of fuel fired throu
smallg Opgng|engg1 ?mrng 2S:‘fgc-?ivg% etA?tS(S) Inocrea%ees thedburningggins
of the fuel on the target and reduces the dianeter of the flame
rod in the air.

- “"':.,F 4-197
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NOVENCLATURE: Flame Thrower Kit, Mechanized, E31-36

TYPE: Mechanized--Infantry carrier or Tank
PURPOSE: To provide chemical offensive capability
STATUS :  Conpletion date scheduled 1961

DESCRIPTION  This kit was designed for installation on M59

armorea vehicle; but mey beinstalled In other type ve-

hi cl es having conparabl e space and facilities. The kit

consists of an E36 gun nount anc{ E31 fﬁjel system, . The

E36 unit comprises the gun nount {cupola) gun’ cradl e,

flame gun, ignition ﬁxalte[s adaBte‘ ring, fire control

box, fasolinetank, ydraul Tt accumul ator,” and gunners seat,
The #31 unit consists of +¢wo fugl. containers, two ail con-
tainers, and a nounting rackb. EJSIT EIOLt”h fs#1|e| asserrblf|8s,

' can be supplied the flame gun for a

e oxt et e 200 ofalo . - Eabh fiel ' Contarner has a
capacity of 50 gallons wizh three cutlets spaced go de-
rees't' apart. AT containers are designed for 3000 PS|
peration.

AREA COVERAGE: Not applicable.

4
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NARFORD oA a (FIRST REVISION) ELASSR

FLAME_THROWFR_ MAIN ARMANENT  MTAL-6 (CHARACTERISTICS)

EUEL  CAPAQTY. 37y §23 thignsned fual with 5% voi d or
393 gal thickened fuel without vold.

FUEL-WEIGHT: 2300 1bs. approX.

MAX. EFFEcTl VE Rance: 200 yds with 3/4" nozzle

ONTAINER + 255 to 280PSI

. - . al / see with 7/8" nozzle
D.L_SCH-ARGJ-‘ RATE: g:g gal/sec VVl t h 3/)4 n nozzle

. 61 sec With 3/4" nozzle or 55 sec with
LAME 7/8" nozzle.

ATR PRESSURE: 3000 pS|. FReduced to 255 to 280 P9
FLAVE IGNTIQd Two high tension spark plug igniters

EXCI TFRS POWER TO COMPOSITERS: Ty _- 24 oM 1t DC i nput with 2000

. Two - 2000 v - AC input wth 24,000
H GH TENSI ON COMPOSITERS: v - AC output.

ELEVATION OF GUN. 45 degrees

DEPRESS QN . QN Ln front +30° turret travel = Mnus 12"
Over rear deck ?rille - Mnus 3°
Front +20° and front £20° ‘turret travel =
M nus 8.5°

USED WITu: MU48BAl tank which becomes M6TAl FHane throver tank.

REFERENCES: TM3-1040-206-10, TM3-1040-206-20, USMC Or d- MV 7005,

—  TM3-352, TM3-376

4-198



(annAc'rmxsncs)

NO__OF UNTS. 4
6 gal per sec.)

ELANE.THROWER_KI_'L,_MECHANIZ__E31-§6
FUEL CAPACITY: 90 gal (Per Unit)
FUEL uszD: Thickened gasoline - M4 (approx.

MATZRIAL: T1 St eel
GROSS WEIGET ENTIRE.UNIT: 3650# (For 200 gal’fuel)

AIR STORAGE PRESSURE: ' 3000 PSI

FIRING PRESSURE: 325 PS

; RANGE: 195 Yards (max 265yards 'dependent upon conditions)

§ e .

; FIRING TIME: Approx. 40 sec.

? ELEVATI ON:+60° and Depression -10°

: TRAVERSING: 360°

| sLAMEGUN:  Co-axial with 30 cal. MG

IGNITION  Dual electric spark Ignition on 24v D.C

1 ) USED WITH: MS9 and"M113 Vehicles but may be adapted to others

y

FERENCES: Detail inf or 1R on Q?P ined fr gmace ® Ject
%02 020-02, C'.'J'L r ems 245 2804 ]'Ioanc.

3698, TM9-TO02, Aqrcraf nts eport ER1715C
[“ -
!'J;

4-200
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"~ GAS-GEY.OR AG - BOoDY

CAPSULE
ILLUSTRATED

LEN L\GNITER TUBE
NOVENCLATURE :  Flame Thrower and | ncendiary Capsul e
mype: Portable = Long Range - Capsule = Thickened Fuel

, o wll rupture and
PURPOSE: To project capsules of fuel whichyaendiary

urn upon inpact. Anti-personnel and Incenc. . _,.-
SIATUS :  Feasibility study Wi th Arnmour Research Foundgfior

. e items are being studied to produce a

_t—m—DESCRcl)rPTa{ 0'3' ﬂg?r% thrower than can (1) either be hand fired
y one man or {2) can'e TiI34 [FOM 3 foKES EREECSS In |
either caseit would be porsan 1€ . : |
wei gh approx. 50#,out if £iFe€d from a tripod it may ueigh
100Z ana sti’ be ©ervadie kA sections we -h*.{\g not over
252 each. Several system§ are DeIng 1nvestigalca to pro-
vide preésure For fining. Various ignition systems and
capsules are b€ing investigatee.

. . T H - es .
NOTE: Experiments are being nmade W;ehsi;’?r'nous types and sizes

| on, etc. The
of capsules such as :polyester. . _.=a. ﬁ Lhickener Lave been
i gniter design and tae merxcentage of M-% T and

no furthe:
: € polyescer .--g {rins=s 0
O L ekses [ gad Biver - Qeditit "or the amounl o
t hi cgener used. The igni’:"‘:‘f‘_? %refi.soennt '@ itshI rgtn%/\llacli Ipgtded
| e athyl c L. .
?Laﬁsst}]gb%afp's&legd vV\qj-ILih %reimcu'é wo the injection mold process.

= 4-201




NAVORD REPORT 6954 ( FI RST REVISION)

FLAVE THRO/ER. INCENDIARY CAPSULE  (CHARACTERISTICS)

VI GHT_OF HAND FI RED pnTT: 50#

VL GHT_oF TRLPOD FIRED UNLT: 1004

RANGE: 200 Yds approx. LENGTH: 8¥25
CAPSULE W 0.13# approx. CAPSULE DIA: 1798

LAUNCH VELOCITY: 250 ft/sec

FUEL USED. M4 thickened gasoline (encapsulated)
FIRING Automatic or sem-automatic

FIRING RATE: 3#fuel per second

FUEL CAPACITY: 50% oftotal unit weight
CAPSULE FUEL WEI GHT: 0.41#

FUEL USED: M thickened gasoline

DEVELOPVMENT HI STORY: Contract DA 18-108-405-CWIAST with

— ATTOUr_Hesearcn Foundation 21 July 1959.

NOTE: It may be possible to use toxic Of incapacitating agents
= In these capsul es.

. REFERENCES:  Armour Resear ch Foundati on Report ARF 4202

4-202
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SAFETY PN
AND hind

WPARATOR:
ur

V2 i
STARTEN e,
i

b
N ASENTY "

\
RELEASE LEVER -

— A GIA ML

NOMENCLATURE: G enade, Hand, Gas (ONDV) MEAL
TYPE: Burning - Intimate Mix . W0 Conpartnent < Hind or Rfle

RURPGSE: o t control and other emergencies = anti-personnel

STATUS: Std = USA  USN, USAF. 32015 on hand with USN as of
=3I Dec 1960

pesczeTion: A burning type sted body prejece, fillgd Wil
= cn-oM used for riot contrel,mobg, body of the grerade ha~
anhg al so for f‘cra._.*.n.*.ng_t r 0ops. _ he bod ‘ 111,
three rows of six emssion V. L
starter mix, with binder = h%‘?ﬁa“ﬁe& ¥n°d Z'Yﬁj‘l'hoér F.‘as X

A
W L . uze leve:
cup attached inside the top of the container. f _
ncitinn
is fed I, an wnarmed pceimdne afy YIS SN A8
1owg€%é:non?%(rat rr:ar]lte.ty pin iS renoved and the grenade is thrown

the fuze begins to functi S SO S the . pressyre_on e
fuze | ever gis rel eased. At e 25904 a)"?‘ of "CandlESSY secom@,

t he e sets off e starter mxture which, ip turn ignites
the ni;gfn filling. Lij]1e (S\aFI&\ﬁ vapors are emtted1 In thggfom
of smoke. The grenade can be rifle projected wth the M

proj ection adapt er.

ce.me 3. o,
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NAVORD REPORT 6954 ( Fl RST REVISION) UME“’ SS!M

GRENADE, __ HAND, IRRITANT s (o DM MOA1 (CHARACTERISTICS)

DI AVETER. 248 m 507 FILLZD W gp%roaz.l .
FILLER-WT: CN-DM-11 o0z. FUZE: ED-M201Al

BURNINGTIME: 20 to 60 seconds VOLUME: 20 cu inches

DELAY TIME 2 seconds approx. F. E.: 60%

BODY MATERAL: 28 gage steel BODY TYPE: M8

DRWG: D13-22-9 R FLE ADAPTSR: M2Al

DEVELOPMENT HI STORY: In developnent was E1T7R1
SAFETY- HANDLI NG See TB2-300-4 .

i

REFERENCES: TM3-200, FM3-5, OP 2217, Fi23-30, TB3-300-4

h-204
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NOMENCLATURE: Grenade, Hand, Gas (CS or CN) TAl
vpz: Burning - Hind Thrown - Gas

PURPOSZ: Riot control and cther emergencies - anti-perscnnel
. et - . US:; had 42¢é20 on
STATUS: Std "B" USA « USN « USMC e . | SUAg:I\/C

nand as of 31pec 1960.

DESCRIPTION: This grenade is a Sweoth s

tael cylindriczl
"'-_b—_urm ng type, hand thrown fillsd with el

ner C3 or Ci

Used for the contrcl of “*Ous, ™mo0sS, and similiar eftﬁg:“cé_
and also for treining ¢z troops. The tcp of the z=enage
a number of holes evenly spaced around toe fuze acapts

ca

a 1/2"hole in the tottem for tne emissicn of the zear g
Foles are covered with weterprdof tape wrich i s blewn of

burned when the grenade functions.

A tagersd center hole in the grenade IS surrounded by

the tear gas mixture which consists of CS Or CN wisza
smokeless powdar . The scarter mxture i s poured ins
center hole and al so dissribuzed Qyer tkg top of thre
gas mx to insure ever, ourning.

EC

(o] h‘.u

tear

the safety pin is tulled ana’ tae grenade is thrown. Afcer
a del ay of about 2 seco f-s the smoke emissin vapor form
for 20 to 60 seconds. also be used with Rfle Pro-
Jection Adapter M2Al.

:;::E 4-205
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NAVORD REPORT 6954 (FIRST ReVl S o\n)u}igLQSSr ot

GRENATE HAD GAS (€S or (p wrar (CHRACTERISTIS

i { A
oIAMETER:  ansg  HELGHT  5%7 kY FUZE: ED-M201Al
FILLED W'I‘ 18.5 0z,  FILLER=4T: CSSéN 9.5 0z. approx:
BURN NG TIME: 15 to 3 seconds ~ DELAY TIME 2 see approx.
voruME: 20 cu. in, &: 51.3% | % D13-21-T7
. BODY TYPE: MB BODy MATERIAL: 28 gage steel
Rl FLE ADAPTER: M2Al
SAFETY-HANDLING: FM23-30
During devel opnent this grenade was
gesignated k22, and ES.

REFERENCES  TM3-300, FM3-5, FM23-30, OP 2217, MIL-G-11968,
TM5=-200, TB-CML-57

. -
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by Aqeipey  NAVORD REPORT 6954 (FI RST REVI SI QN

Y SAFETY PIN
- , a RING
FUZE—
SAFETY LEVER
EMISSION h]
HOLE
STARTER MIX
.7 !
N
\—m:n‘r
|
1~2.48 DIA.~

MAX.

NOMENCLATURE: Genade, hand, Gas (CS) Mra2

TYPE: Burning -'Gas - Encapsul ated

PURPCSE:  Anti-personnel - Riot control - and Eaergencies
STATUS:  Std USA

DESCR PTION:  This grenade is a snpoth  steelceylindrical can,
buraing type, Rand tapown, f1lled Wth CS agent. To be used
forri0ot contr 'ana‘si:‘?liaﬁ"émergencies, and al so. for train-
ing Itroops. ] he tgptﬁ the gr((ejnadte has adnumber of hol es
evenly spaced aroun e fuze adapter, and a 142" |
the bottom for the emissiorn of th% CS agent. ffe RBlEs' Bre

covered wth waterproof tape which is bllown off when the
gr enade functions.
A tapered center hole in the grenade is surrounded by
tear gas mix which consi st§ of C%l inencapsul ated form. The
, starter mx is poured into the centér hole"and "al'so dis-
tributed over the top of the CS a?entt_o insure even burning,
The grenade functions when the safefy pin is pulled and the
grenade is thrown. After a delay of about 2 seconds, the o
agent emits in vapor form for about 20 to 60séconds.
e

renade the same as the M7Al except the agent is encapsu-
rqated. Eanael‘sor.@ 1 leef( t f :

used with e Projection Adapter m2a1.
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NAVORD REPCRT 6954 (FIRST REVISION“NQLASS‘HED -

GRENADE, HAND, GAS (CS) M7A2 (CHARACTERISTICS)

DI AVETER: 2"48 HEIGHT :

FUZE: BD-M201Al FILLED WI: 18 oz

FILLER-WT: (S =115grams, & anul at ed fuel 150 graas.(9.50z)
$3%. VAPOR EM SSION: 20 to 60 sec.
BURNING TIME: 15 to 35 sec. DELAY TIME: 2 8€¢ approx.
vyoLume: 20 cu in . DRWG D 13-21-7

BODY TYPE: M8 BoDY NMATERI AL: 28 gage steel

REFERENCES: TM3-300, FM3-5, FM3-8, OP2217, FM23-30, TM3-200,
Mil & 11968
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NOVENCLATURE:  Grenade, Hand, Smoke (HO M8

TYPE: Burning = Dense Smoke « Ha
PURPCSE: To screen small areas a
STATUS: stc USA and us:xc, USN.

51 Dec 1660, 7338 in USHIC sto

DESCRI PTI ON: This grenade IS a

Snape and the body is made of

nd Thrown
nd for signaling

USN = 10772 on hand as of
ck as of 31 Dec 1960

burning type, cylindrical in
sheet netal. t is the sane

size and shape as’ the M7AlL grenade and enploys an igniter

type fuze, Emssion holes in

the top allow fhe smcke to

escape when ignited.. The tine delay of the fuze is about
2 seconds. A star=sr mixture IS contained in a plastic or
zinc cup attached o the inside top of the grenade, The

grenade can_ be rifle- projecte
adapter. The emssion holes
tect the filling from noistur

FUNCTION: The grenade is held in

d with the M2 projection
are covered wth tape to pro-
e.

the throw ng _hand th

FUNCIT N . . ¥V t he
sarety |ever ﬁr essed fi rm% in the tﬁal m ~ The safety pin
an

Is renmoved wth the free d
The fuze begins to function as
Releasing the safety lever all

and e grenade is thrown.
the safety lever is releasgg. ,

ows the strikes to hit the

primer which ignites the dv\e}lwiaé/h el enent . tTng del%dem turn

Ignites the ifg_nit.ion mix,
mx and the filling.

lgnites gre Starter

4-20.
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NAVORD REPORT 6954 (FIRST REVISM%E::?%U S

CRENADE. HAND. sMOKE (HO M ( .CHARACT ERISTICS)

DI AVETER. 2%48 HE I G H T : FUZE{7 BD-M201Al
FILLED WT: -25.5 Oz. FILLER-WT: HC-19 Oz.

BUNNG TIME 105 to 150 sec. DELAY TIME 2 sec approx.
VOLUME: 20 QU In. F. E.: T4.6%

BODY TYPE: M8 BODY MATERAL: 28 gage steel

DRWG  D13-19-2

DEVELOPMENT _HI STORY:  CCIC item 860

REFERENCES: ~ FM3-5, 0P 2217, FM23-30, TM3-300, TM3-200,
F G 12327
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NOVENCLATURE:  Grenade, Hand, Incendiary (TH 3) AN-M14

" TYPE: Burning - Incendiary - Hand Thrown

PURPCSE:  Start fires and destroy equipnent

f STATUS.  Std USA USAF, USMC = USN « 25,945 on hand as of
i — 1 Dec 1960, 58, 139 in USMC stock as of 31 Dec 1960

DESCRIPTION  This I,r‘:?rena e iS a eylindrical steel can, in-

‘ —  cenazarytype an rown, an Tilled wit 2 Thermate TH3.
Emission hol €s are inthe top onI y. In functioning after

. a 2 second Wt]ag el enent urng rgnrter sets frre to

: the fille h burns for a out Lro econds a enp-

¢ erature of appr ox. usoos' A portron of the thermate
filler changes into nol.ten |ron1 | ows out of the

{ renade to produce an intense eat over a small area.

; %he mol t en |ron Ignites or fuses metal parts and will

burn through about 1/u" of steel. czn al so be used with
‘ rifle projection adapter M2al.
.: Thi's ‘grenade may nechanically or electrically fired
' for electrical firing the fuze is replaced by an electric
, squi b which takes approx. 5 min.

: OPERATI ON : Dest royi ng E(%ur pnent. Place the grenade in the
desired ocatron erabl on a flat surface. Ifu
[ IS necessary to fasten t grenade In place, use a meta.l

fastening, as the heat from the bur en quj ¢kl

barn thrBugh f1 ammeble nmateria 4 dﬁgd&’\’” i sa*et | Sk

wth one hand and wthdraw the safetfl pin with the other ,
e

V\hen ready to ignjte t nade, . ase the safety |ever
rro\ie 'avva}i g e saPettg Fever s forced off ah 1yhe strike:
er

an the strj hits the priner, vrhrch rgrn'rtes the del a
element.  Upon expiration of the d e, the fuze |gnrte

the ignition mixturg ;acn, in ‘gurn: | onr tes the grenade
frIIrng The gren =tiiroughg sheet oOf 1/2-inch-

thick steel and wll vveId toggt %teel or, I r n chrnferg
arts whenmolten 1ron reI eas e burning I ng WS

etween them
4211
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NAVORD REPORT 6354( FI RST REVISIOY\mm"‘j'S;if i '—!n

GRENADE, HAMD, INCENDIARY, (THZ ) AN-M1l4 (CHARACTERISTICS)

DI AVETER 248 HEIGHT: 5°'7 FUZE: BD-M201Al
FILLED W: 22 0z. approx. FILLER-WT: TH3-26.5 Q.
BURNING TIME: 40 sec. approx. ' DELAY TIME: 2 Ssec. approx. -
VOLUME:  20cCu. In. F. E.: 82.8%

BODY TYPE: M8 BODY MATERIAL: 28 gage steel

DRWG D13-17-3

REFERENCES: TM3-300, F,3-5, FM23-30, OP 2217, MIL-G-12297

4-212
L e RRET
. T Weitrisiweliaind



q—;;gjﬁ \oyprsy  VAVORD REPORT 6954 (FIRST REVISION)
T E LY B PRy .'g A

FUZE

AGENT ——__|

e
BURSTER—
CHARGE |

i SURSTER ——
WELL

i} NCMENCIATURE: Qenade, zand, Smke (W) M5
TYPI: Bursting - Swke - Rand Thrown

,- PURPOSE: Screening « Casualty and Incendiary

ATUS: Ltd Std USA (Std USN 6431 on hand as of 3] Deec 1¢€0
'Sl"S?d Usf&c s5.1.,5,.683 (Ln USHC stock as o? gl Dec 19€0 )

ESCRIPTION: pursting type grenade, made of smooth sheet
Dbuc:i%é:?Nchaﬁ is cyli;drizalsin shape with slightly rouncs
ends. It is lozded with WP and has a detonator fuze, @
purster well with charge extends atout 3/4 the length of
¢ the grenade body. In functioning tne detonator pgrszs:: .
the body of the grenade tc release the WP_}nasg%ﬁgepaii:c s
which burn on contact wit:? air and give off and eme
| smoke. The grenade can be thrown about 25 neters, AN e
) effective casualty radius as__ahout 1% neters. € Wil
| burn for abecut 60 seconds 'gniting “any flammable naterial
it touches.

AREA COVERAGE: Approx,20 Yard radius

OPTRATION: Hold the grengg in the throwng_hand wth the
szzevy Jever pressed firmiy & T%nSt tne paim. Remove
‘ the safetg pin with the free fan and throw the grenade,
The fuze begins 'to function when_ the grenade s _thrown and
. . the sf:."‘ety Igever IS released. nThe bU|gst|ng cl'larse exploges
L to 5 seconds after the safety |ever i\fp rel eased, rupturif™®
the grenade b%dy and scat tarrng ~burning over a 20-yd.
- radius. Can be used wth the grenade projection adapter,

~
-
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NAVORD  REPORT 6954 (FIRST azvxs:orr} L ASSI ,

’GRENADE HAND, SMOKE (WP) M15 (CHAP.ACTERISTICS)

B
ﬂ Dl AVETER 2138 HEl GHT: hrs FUZE: M206A2
S FILLED WT: ' 31 0Z. FILLER-WT: wp-15 oz. F._E.: 48.3%
g BURNING TIME: 60 sec. dpProx. DELAY TIME: 4,5 sec. goprox.
BODY MATERIAL; 18 gage steel
DRWG  D13-19-17

8 A

RECOWENDATI ON-TO NAVY: Use M34 grenade when exhaust ed.

KTVENE EEE R 2t 2 Tt

DEVELOPMENT H STORY: Was E2r16 In devel opment.

RUANAIE AN 5 S SUREC- SRS WA 2 PV ) SRR RS w3 o !
< H ;
. P R

REFERENCES:  TM3-300, FM3-5, FM23-30,-OP 2217, MIL-G 12237
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COLCR

NOMENCLATURE. Q@enade, Hand, Signal, Swoke, E13R1
TYPE: Burning « Colored smoke - Topacco Gan Shapg |
PURPOSE: To provide parstroopers signaling capability
STATUS:  Ensineering tests complete. Non- St d.

DESCRIPTION: This is a half pint varnish can std€d"F'nto a

?ﬁfegaigearggei%e? sgtc opgL d%paye%zo&i\ltﬁg: Tntainer and se “e%
: There are four vent holes, eatcn . .
with a rubber gasket.

with waterproof tape (2 ﬂt] eatchb end  of thﬁ cont al Neo €8 t o
emission of the snoke. e tobacco can shape Mas ~"mpere
permis OIgefafse 0 ca..rry:_;xg In tfhe P.ar at rooper syp{£62%and colore:
Is a difference in the congtrughion e he red and
smoke containers (see 111u¥.@tions oef. T ificaticrn
white col ors have been recomenata for type classii

butthis i s being held in abeyance pending pessibleandw

d,ev?l otpnent of a better mixture for vyellow green,
violet.

VISIBILIT?: A an altitude of 1000 feet, wnd speed of 4 MPX,
wne col ored snoke can be seenfor 3m|es.
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NAVORD REPORT 6954 ( Fl RST REVISION&?@

gm _"

GRENADE, HAND, S| GNAL, SMOK=, E15R1 (CHARACT ERI STI CS)
COLORS:  Green; Red, YeIIow Violet, and Wite

FILLED WEIGHT: 23 oz. V\hlte 16 Qz. Red
F. E.: 60% Red, 41.3%2 Wiite FILLING Red - 9.6Qz., Wite 9.5 0z.

-UU

BURNING TIME: 120 £30 seconds FUZE: ED-M201Al

DELAY TIME: Approx. 2 seconds BODY MATERIAL: Steel
OVERALL HEIGHT: 5Y9 MAX VOLUME: 20 cu. In.
WIDTH: 2987 TH CKNESS: 1448

DRAWNGS: Wiite p13-19-60, Col ors D13-19-66

REFERENCES:  TM3-300, FM3-5, OP 2217, FM23-30, TM3-200

420 == _. .
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gf NOVENCLATURE: Grenade, Hand, olored Smoke, M18
TYPE: Burning = Sgnal

: PURPOSE: To provide signaling capability
' STATUS: Std WSA  USAF, USN (Std Navy - 2092 on hand
; as of 31Dec 1960)61,1331in USMC stock as of 31Dec 19€0.
DESCRIPTION: A burning t¢ype grenade ylindrical, in, shage wth

a ooay nade of smooth steel. Loaded with col ored srLcH(e &
[ Iﬁ used for s_|gnal;1n. - It e}r]mloys anf |gﬂ|ter tyge ;uge. )
i - lm_e Ee t%ree 5,2“053' or\)\heno Eisgniif%d_t e‘l’hésog Rl eé eargre@%v%reao )Gu't\ﬁhacad
p hesive tape to protect the filler from moisture during storag
: In functioning there is a 2 secongn del ay g)efore tBe | mtgr
.- functions to release the snoke. e o naew%}nt € kade,

with red, vyellow green, or violet snokes. olel snoke 1S
{ only used for training.
‘- VISIBILITY: Red is visible § mles at 3000 ft. aIL[ihtude. This
] 'S for one grenade under favorable conditions. € green
smoke can be identified up to 10,000 ft. and approx. 3 mles
L. on the ground.

OPERATION: a. Throwing G enade.
—m—o—g nand with the safety lever
Remove the safety pin wth the free hand
The fuze begins to-function

Hold the grenade in the throw-
pressed firmy against the pal

nd throw the grenac
\eg?n thé Orenade 1s Ithrov\n gnrd tr
ever

safety lever 4s released. easing ' the safety al | ovs,
the Striker to hit the primer, Wich lgnites the delay elemer
Uon expiration of the gdelay time, €he delay elenent Ignites
the ignition _mxture, Ich” Ignités the grenade starter mixtt
and grenade filling;, e _grenade eNits & white snoke.

b. Iaunchinf OrEaadeRemmke (' enade may be launched
froma rifle or carbine by Wng the M2Al grenade projection

adapter.

SN b




NAVORD REPCRT 6954 (FIRST "Rmxsrdﬁﬁﬁuss ~°

GRENADE, HAND: COLORED SMOKE, M18 (CHARACTERISTICS)
DI AVETER: 2 "48 YEIGHT: 5'7 FUZE: BD=-M201Al
FLLED wr: . 18 Q. FILLER-WI:  11.50z. Appr Ox.

F. E.: 63.7T%

FILLZR USED. Red, Green, Violet, or Yellow smke (See MIL-G-
Tzs20 t0r conposition)

BURNING TIME : €0 to 90 sec. DELAY TIME: 2 sec appr ox.
VOLUVE: 20 Cu. In. DRWG: D12-19-37

BODY TYPE: M8 BODY MATERIAL: 28 gage steel
REFERENCES:  FM3-5, FM23-30, TM3-300 MIL-G-12326
ST 580, TM§-2 3 3-30, TM3-300, OP 2217, 326,

4-218
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K SAFETY o rnﬁrz el [OUASTING caP
S :sueu.:zsn f\g\\ ~FIRING PIN =
A
| =1z
- e,
T LpRIMER }
= - Lrer

NOMENCLATURE: Qenade, Rfle, Snpke (wP) M19Al -
TYPE: Bursting = wth Sabilizer and Fin
PURPOSZ: Anti-Personnel, Swke Screening, and Incendiary

STATUS: MNon-Std  UWSA (Std USMC_and USN) WSN stock- none on

—  nand as_Of Dec 1960, 124,1604in USMC stock as of =1 Dec

19580. The arny uses M4 Qenade in lieu of this one.

DESCRI PTI ON: Bursting type grenade, consi stlng of a boéy, a
staoilizer tube, and a fin asgy. made of " sheet matal
Welshs g proxina*‘e"y 1.5 pounds and contai ns about 8.5 oz,
of WwP. E burster well™“with charge extends about 3/4 the

length of the body. The grenade ig fired in the sane nanner
as other rifl e grenades. as an :anac*- detonating fur

that bursts the grenade upon | act throws burnin “
over an area of %out Ioyar ks E?um range I's abgut 1¢8

meters.  Functions upon |rrpact wth a delay cf about 4 to 5
seconds.

AREA COVERAGE: Atoroximately 20 yard radius with an effective

casualty radius of about 10 Yyaras.

- E I | 4-219
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TICS
GRENADE, RIFLE, SMOKE (WP ') ML9AL (camcrzars )

DIAMETER: 290 11-1/4" E. . 32.6%
FILLED Wr: 26 @ FILLER-WD: WP-8.48 0z,

-@: Inertia 1ypc DELAY TIME: None

BODY LYPE BODY_MATERIAL: Sheet Steel

DRWG: 82-1-109 RANGE: 155 to 310 Yds.

IGMTER @ M18 Detonator
USED WTH M7 Rifle Genade Launcher

DEVELOPMENT 1 STCRY: .V\as TSEL in devel opnent

4-220
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FRING P

NOVENCLATURE:  Grenade, Hand, Riot, (CN-CS-DM Mesa2
TYPE: Bursting - Hand Thrown « Spheri cal

PURPOSE:  For riots and simlar energencies
STATUS.  Std USA, USAF, USMC (No USMC stock as of 31 Dec 1560)

DESCRIPTION. . This is a burstlngtypfet gren dned ﬁ]%%i cg it
ppr ki -
T R Bl e e
ody. | | 0ghe
nosings miceg ae arts L I L B0 e
in a slider which extends almost fromtop to bottomof er

burster well to inpact on the.firing pin.

—_Ong’rlggﬁn, g\msiﬂi Tc'%f erteyrmeea ror\rll\llttﬁdr op o?n? hteh%r %renade

zg;'*;'fe’:aef?gﬁr;%efdf°m;LL‘Su§£dof°ftr%ehef 3inspr YNk nseee"ﬁ
the pretainer pin and Lider to pass throug h he md
t he firins spr|n g as i ?mng spring forces the sllder

downward agai nst” the firing pin. The det onator expl odes,
rel easing the agent.

AREA OOVERAGE : Approximately 15 to 25 yards in dianeter.

(

o U senst e
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NAVORD REPORT 6954 (FIRST REVISIQN) <.

GRENADZ, HAND, RI OT (CS-CN-DM) M25A2 (CHARACTERISTICS)

DIAMETER: " 2-15/16" FUZE TYPE: Integral

DETONATOR: Ol 2 DELAY TIME: 2.2 0.8

FLED W: 7.5 Q. FILLER-WT: 3Qz. CS-CN, 3.5 Oz. DM
FO%E :CS- CN, 46.6% DM

DRWG : D13-25-2 BODY MTTERAL: Plastic

DEVELOPMENT HISTORY: Vs E21R1 in devel opnent

REFERENCES:  FM3-5, FM23-30, CP 2217, TH3-300, Tl -300-
VBG 10280, TM3~250, TB-CML-58 TH3 » TI-300- 12,

4-222
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- NOVENCLATURE: Qenade, Hand or Rifle, Swke (W) M34
| TYPE: Bursting « Smwke - Hand  Thrown

PURPOSE:  Anti-Personnel, Swke Screening, and Incendiary
{ STATUS: Std USA and USMC

DESCRIPTION: A bursting t-ype hand or rifle . grenade '
1 co rentace the M19 hand grenade. Thé b%dy e cyPFﬁﬂgpggL

cast stee}fvl\n th atapered hattom so that “I'hEaBola? £itted.
into a rifle grenade projecti. a 1 B
rated S0 that 1t will Bursjt %5&?9 2ffén detonated. The

conplete grenade when |oaded weighs \,abopt  +27. nces . and
- corr?t)ai ns gbout 12 ozs. of W b8Hhnd 2 Hr oGRS £ &1

as 30 neters and has a_dela' element of about 4.5 seconds.
The cast body is nade with 60 serrated sections.

CPERATION In functi oni ng the 1dft°”ait£°£,@£’é‘i« 15,579 2 hnese

i — =<ne grenade and spreads,small white hi gh temp-

: particles on contact I e BU”‘S at a very 'Y
erature and give off a dense white snoke and wll also
Ignite any flammable nmaterial it contacts.

AREA COVERAGE: 30 to 50 vyards radius.

porsatsray

s

-

NOTE: The Arny uses this gggnade In |ieu of the M19Al.

——— gy et
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GRENADE, HAND OR RIFLE, SMOKE (WP) M3h4(CHARACTERISTICS)

D AVETER " .2-3/8" HBRGHT: FUZE: M206A2
FILLED WT: 27.2 OZ FILLERW: WP - 12 Cx.

‘F. E: 44,15 DELAY TIME: 4tO0 5Sec. Approx.
BODY MATERIAL: 18 Gage Steel

RIFLE ADAPTER USED: ord M1A2 DRWG D13-7-4

RANGE. 30 Meters by hand, 175 Meters with rifle
SAFETY-HANDLING: TB3-300-3

DEVELOPMENT Hl STORY: VS E16R2 | n devel opnent

REFERENCES:  FM3-5, FM23-30, TM3-200, OP 2217, CCTC 3553,
TBa=300-5

4- 224 A.,” .
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NOMENCLATURE: Grenade, Tank, Snoke (SWwP) T36El

TYPE: Burning - Conbat Vehicle Launched

PURPOSE: To produce snmoke screens for conbat vehicles

STATUS: Non-Std USA.  Successfully passed Eng. Tests

DESCRI PTI ON: A cylindrical canister which is filled with W_and

steelwool . The steel wool del aK the W dispersion. The
grenades are |aunched from Iﬁl]uncg mounted on the . fr
rear and sides of a tank. urst occurs approxrma ely

6feet above the ground, 352)/ards fromthe. tank, about 0.9
secs after firing S ngl e miltiple firings ‘are possrbTe

AREA COVERAGE: The snoke cloud froma single grenade is suf-
ficrent n size'and density to conceal a tank for 30 B8 ne
3 mn depending wupon the rreteorol ogr qal conddtroln
test 24 grenades were fired in cs an ouds ranged
from 150 fo 200 fet high by 100 to 200 £t long. One grenade
produced a cloud about 15 ft high by 150 ft Ion?, while two
others produced clouds apout 20 ftt high by 300 ft Ilong.

FUNCTI ONI NG: Selective firing of any one of 24 grenades may be
ootarned by use of a console nounted inside the tank turret,
The console consists of a selector swtch for choosing 2
bank of grenaces. (front, rear, left, or rrght) for firing,
and a panel of 6 control  buttons for frrrng IVI ual gre-
. nades Wthin the selected bank. hen any 0One e si
control buttons on the electrical console is depressed an
electric pulse is sent_ to the selected grenade, jnitiating
the electric squib. The flash from the “squib ignites the
M9 propellant. Expansion of the M9 propellant causes gases
to escape through an orifice depressing a diaphrazm swtch
onto a bayonet. This process causes ‘initiation of the de-
lay train in the electric delay Afletontor by the .electric
pulse from the frrrn? consol e. the above firing sequence
takes place within afew milli-geconds just before the gre-
nade begins to move forward. The grenade then nmoves forward

and bursts apnroxzmwwwonds | at er when the del ay
det onat or functidrSeketgmyg e

I me 4 s ma . .,

'3




NAVCRD REPCRT 6954 (FIRST REVISION) h%;ﬁu*.wu'\ .

GRENADE, SMOKE (SWP), TANK T36El (CHARACTERISTICS)

NO. OF LAUNCHERS PER STATION. 3to 6
GRENADES PER LAUNCHER: 1210 24

RATE OF FIRE: 7 rds/sec

MAX. RANGE: 35%5 yards

LENGTH .  6-7/8" DIA;,  3-1/2"
WEIGHT LOADED: 4-3/4# approx. R—E.: 36.8%
FILLER-W:  1-3/4#WP(Includes 1 Qz. steel wool)
PROPELLANT: M9 - 32.5 gans

DELAY DETOWTR  AC - 6 Electric 0.9 sec.
sent=: M Electric FUzZE: |Integral
VELOCI TY: 110 to 125 f£t/sec DRWG: 5-01-11
LAUNCHER: T42

SAFETY-EANDLING: Dr op, tr.anstportati on vibration, humidity, gnd
=—temperatuwre tests Indicate the grehade issafe for nornal

mlitary handling, shipping, and storage.

: 1t bs, Plcatinn senal .. Doverrs N. J.
REFERENCES, e e & & B Lanss Biseacaae, 3 o o2 *ar-hosi.

T™M2-300, FM3-5, FM23-30, OP 2217

- ""'-.--‘-.-.:.;‘-3 B
. &) - at ooa O
A S0 0 000
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NOMENCLATURE: rilling Unit, Chemical Vacuum MK 1 MD 0
TYPE: Hectric Mtor Driven = Vacuum System

PURPOSE:  For filling snmoke or toxic spray tanks

STATUS: WN  ww, Reconmended for 7. C. - Non Std

DESCRIPTION: This unit consi sts of

nblan el e(itrlc m)toral u num
%/Sgﬂfjg]r pu?lr)amgand,q? fIIter’I|nes are teflon sheathed in

ffl exi bl e stainless steel mesh. The unit pulls 25 inches

of vacuum to fill E33 spray tank In approxinately 10 minute

pump i S deep anodi zed aluminum with telefon pi ston and stal n
less discharge Véﬂ \es.

The pump is designed so that it will not explode when
smcke agent . RS .apnd water are mxed in the punp, ana is suf-

ficiently durable {0 ths and corrosive action t
snoke  agent . “ﬁ.l ght vei g % Fioel'd operat T on. Gént be G54

for land based or carrler based a|rcraft
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FHLHNG—UNTT —CHEMICAL—VACUUM_FANK—MK—1—MOD-0 (CHARACTERISTICS)

ED UNIT VEIGHT: 1104 CRDLDRVG ~ A318-64-2552

BENGTH 0 " WIDTH: 22"

BEl GH2 " FRAME: Tubular Al um num

HOSE LINES,  Teflon PILLING TIME: 10 min. approx.

PUMPI NG RATE: 159 PM VACUUM PULLED: 28 | nches

DEVELCP . In deveelopment this Itemwas designated
Lea=t ‘

NOTE: ECOMw || prepare Navy Drwgs, 0P, anda proposed MIL Spec.

REFERENCES:  TM3-255, ¢wL Tech Menp 30-35
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NOMENQLATURE:  Filling Uit, Chemcal Tank, MK 2 MD O
TYPE: Hand Qperated Piston Punp

PURPOSE: For filling aero 14 tank wth snoke agent but nay
be adapted to fill toxic spray tanks.

STATUS: MNon-Std, USN, Wswc Drawngs and specifications have

—  been prepared and 25 units have beenfurni shed for user

tests by

DESCRI PTION. This unit consists of @ hand operated piston
pwnp,O\lf'illing and vapor vent hoses. e hose is teflon

sheathed In flexible stainless steel.

- PR on- " b
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(CHARACTERISTICS)

ELLLING UNFT— CHEM CAL TANK M< 2 MD O

UNIT WEI GHT: 35#

__._Ymo e approx. 15 gpm

PUMP_BODY MATERIAL: pluminum

CYLI NDFR | | NFR MATERIAL: St aj nl ess st eel
SUCTI ON AND DI SCHARGE VAL VES: stainless st eel _
HOSE _FLTTING St ai nl ess
PLSTON:  Tefl on
HOSE: Teflon In stainless casing

FILLING TIME: Approx. 20 mn.
BUORD DRWG LD 539243

E22  duri devel t
DEVEL CPMVENT _HI STQRY:  Vés  desi gnat ed uring - devetopren

REFERENCES: TM3-255, 0S 12363
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. STARTER
WETURE

14138
MIXTURC

NOMENCLATURE: Smoke Pot, oil, Training (SGF 2) M 6

! TYPE Mtal « Genade Sze - Training Candle

. PURPOSE: For simulazing fires in danage control exercises ané
1 relat ed training.

. STATUS: Std USN? 3298 on hand as of pez 1960

E mION: A cyiindrical netal body with fuze and snmoke
- = C§§§HI°%orrpa”{mm, A Venturi tub)é passes through the

1° Eg?,‘ieai %‘é’r","a"iﬂ“ené%et? hrtggt fg?l ttﬁleo%nt%tri t{] SbebOtl tsomanOfoﬁgﬁ-

i ing into the fog oil containerr A second opening is loczted
in the venturi tube at a point above the surface o‘ the ail.

' Both openings are sealed wth low nelting netal plugs. >

Venturi tube exists to three vents at the top of the candie

which are covered wth pressure sensitive tape.

l FUNCTION:  Functioning of the fuze ignites the starter mxture
: Tren the fuel bloek. Heat from the_  burning fuelnbmelts t he
] solder' plugs in the Venturi tube 3L °Wi\;\ﬂs the CONDUSLI ON q

! . gas to'draw oil1 into the Venturi tH € here It 1S va OIFIZE.

L- Passage of the oil vapor through LNe % ree gm ssion Of esh

in the top of the candle results im the condensation of the

fog oil to produce a dense white SMOKE.
AREA covERAGE: Not applicabl e.
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SMOKE_POT, AL, TRANNG (SGF 2) M 6 (CHARACTERISTICS)

DIA: 25

BEDPGHT:
ASSY DRWG  C11-18-3, €36-1-39
FILLED WwT: 1.82# -

FILLER WI: sGF2-0.22#

E. E.: 12.2%

DELAY TIME: 2 seconds

SMKE EMSSION TIME 1 to 2 mnutes
FUZE: M20lA

SAFETY-HANDLING: (P 2217

DEVELOPMENT H STORY: V@S E21R3 in devel opnent

REFERENCES: 'FM3-5, OP 2217, M L-C- 11141, TM3-300,
— CCTC Item #2170and 2416
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/—EDUCTlON TUBE VALVE /_NOZZLE
I :

Vo f

2 (ﬁ ¥ 9

P\ |

Z . VALVE BODY HANDLE
FLASK GLAND NUT

NOMENCLATURE: Gun, TRAINING (CN) MK 1 MOD 0
TYPE: Pressure charged Lacrimatory vapor

PURPOSE : Used aboard ship for training purposes and for riot
—control

STATUS : Std USN. 104325 on hand as of Dec 1560
DESCRIPTION: The spray gun ccmpletely assemcled consists of a

1.2584, a valve assembly, zn eduction tube, and a nozzle.
The flask contains trs chemical filling and the expellent
charge. It is a small sizs commercial ¢c0z cylinder, 1ICCc-3E,

having a total capacity ¢ 26.5 cubic incres (420 cc),, aad
an apﬁroximate empt}t/) weiz=t of 3 pounds. )

The valve assembly censists of _a threaded closing valv ,
a valve body, and a packinggand. The threaded valve has a
series of orifices arounc¢ its lower circumference which opens
into a central outlet hole, and a composition sealing disc at
1ts lower end. The valve body, which secures the valve as-
sembly in place in the cyzinder, has a pcrt in its lower
section which is opened oxr closed by rotation of the threacec
valve. The packing gland secures this valve in place in the
valve vody and holds it tiznt against leakage. A wire valve
handle is hinged to the valve to facilitate its turning.

The -eduction tube is a small internal O|0|pe attached to
the inner end of the valve body. It extends nearly to the
bottom of the cylinder ané proviies a means of delivering
the solution to.the nozzls when the valve is opened.

The nozzle is a curved member attached to the valve and
provided with a spiral ir its outlet hole to Increase atom-

ization of the solution,
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GUN, TRAINING (CN) MK 1 MOD 0 (CHARACTERISTICS)
CENERAL  ARRANGEMENT  DRW3 267708  CAPAOTY (QU IN): 25.5

LI ST OF DRAWINGS: SK 58336 CAPACITY (CQ): 420
LENGTH _ (IN): 16.0 LACRIMATORY SOLUTION: CN in CCly
DI AMETER (IN.) 2.0 Amount of solution: (ce): 200
) ON (by weight): 1 part
CN_ SPRAY AN CHARANG DRV CE EXPELIENT CHARGE:
MK 1 MOD 0 o Type: Liquid co2
General  Arrangenent : 207713 A .83 -1
List of Drawgngs: sk 58337 Welgnt (a.): 5-1/2 to 6-1/2
Tiask 02  Olinder
ICC-3E
SAFEMY __PRECAUTIONS: Do not refill or recrharge a flask wyjth
TIvs. ascervaining. whether or not' it 1S 4¥¢ 18N

- en{pt¥ i t Yol
~son tetirachloride €évaporat &
2«5%?2”;3}36 S%igﬁs Fﬁgap%%| aendassgr%l §**Should be removed by
unscrewing t he val ve bod ¥rom the flask and the solidified

C:l should be renoved W't% a sharp toal.

Under no circunstances shouLd s%bj]:alc%g t\ghoge Vé:g&tjemnts have
1oL Deen, SO LSy S PR, hovever,  becaise
contains carbon tetrachloride (only 10 Q.), its use against
open flames, hot boller fronts, or uninsulated steam pipes mzay
result Ln trhe carbon, tetrachloride br?zﬂ(in%dowrblnto %asesto
whi ch are poi sSonous. IS caution shou ot e consiruea
prevegtrepnanree the facw?m%‘?y Isnolgr'?:qwrex oLoorB_l aﬂqe ffllr:?\rs Soin a
nocd or Ot her well-ventilatad piace., G NerWse ~ a “suitable
location out o doors will suffice, .

Renove spilled lacrimatory solution _from ﬁhe slﬁ.{; with B
cloth. Wet wth carbon tetrachloride, and™ follow™Wth “a 1iDeral
application of soap and water. _

Hospitaiize anyone who getssolid CN or the lacrimatory
solution int¢ the eyes. .

Do not aim the “spray from this gun to-ward the face of anyone,

Gas mask protection should be available at all tines.

REFERENCES : (P 2217

4-234 X
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NO Illustration

NOVENCLATURE: Pellet, Gas (CN) M2
Tvp=: Tablet form

PURPOSE: To famliarize troops in training wth the character-
—  1stics of tear gas.

STATUS:  Std. USA USN (LN - 40813 as of 31 Dec 19€0)

DESCRI PTI ON: Pellet is in the form of a tablet, qgpiaining

8§|7?et”“i§”dp|§?edz' 2% 05( ! ﬁlgat }aa %saend \%‘s t h?n bla{]deéas chanber

measur i n(r:1 25 x25 x ¢ ft., the concentration of CN 1s
y

suffi ci ent irritati to requitee the wearing of a gas
n’ask is produced. E%I’ use | nq gaS chambers for familiari.

zation of troops with gas and testing gas mask fit.
NOTE : For composition, see speci fi cati on MIL-P-14240(Clmc)

DIMENSTONS: 1/2" Dia. x 1/4" thick, approx.
WEIGHT : 1 gram plus or mnus 0.1 gram
DEVELOPMENT HI STORY: Vs designated E1O in devel opnent.

REFERENCES: CCTC | t em2541 Sept enber 1952, MIL-P-1L4240

S 4235
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AEEREVIATIONS
. l Sect ion "4"
e " ' .HYDROGEN CYANDE (NPA) (or ACCELERATI ON TIME FUZE)
. ACC ARMY CEMCAL CENTER ARW COEMCAL QORPS
ACRC AWINTION OOWLETE ROND OHART
AD AUXI LI ARY DETONATNG
ADM ATOM C DEMOLI TION NMUNI TI ONS
' AGT ALL QASS 1MINER
ALTER ALTERNATE
AMMO AVVUNI TI ON
. AP = ARVOR Pl ERCI NG
APG ABERDEEN PROANG GROUND, ABFRDEEN IMD.
- BD BASE DETONATI NG
' BW BIOLOG CAL WARFARE
EUVEPS BUREAU O NAVAL WEAPONS
CAL CALI BER
cCTC CHEM OORPS TECHNCAL  OOWM TTEE
. CHEM CHEM CAL
ce PHOSGENE  (NPA
CX CYANOGEN CH(RIDE (NPA
. cL CELORINE
CMLC CZM., CORPS
CN CHL ORACETOPHENONE
CNB CHLORACETOPEENONE SOLUTI ON ( NP)
- . CNO CHI EF OF NAVAL OPE=ATIONS
NS CHLORACETOPHENONE  SOLUTI ON ( NP)
CPE CIRCULAR PROBABLE ERROR
| CONARC ~ CONTINENTAL  ARMY  COMVEND
cs OCHLORBENZALMALONONITRILE
CRIR CHEM. AND RADICLOGICAL LABORATORI ES REPORT
. cw CHEM CAL WARFARE
DA DIPHSENYLCEIRASINE
DC DIPHENYLCYANOARSINZ
DIVSAW DVISION SUPPCRT  ARTILLERY  VEAPON
. DM ADAMSITE
DP DI PHOSGENE
DPGR DUGWAY PROING GROND REPCRT
l DRWG DRAWING
EA ZDGEWOOD FURNI SHED AGENT
ED ETHYLDICHLORARSINE or ENG NEER! NG DESI GN
' ET ENG NEERI NG TEST
Ex NAVY EXPER MENTAL (BEFORE TYPE CLASSIFICATION)
F.E. FiLune EFFI CI ENCY (RATI O OFFILLER WEIGHT TO GROSS WT)
FET FINAL ENG NEERI NG ' TEST
l FF FOLDING FIN
. FM TI TANI UM TETRACHLORIDE or FIELD MANUAL
, FNA NITROCELLULOSE POWDER WITH FLASH-REDUCING ADDITIVES
. FS SULFUR TRI OXI DE (or FEASIBILITY STUDY)
. s -
l HARAERY




AvoRD REPCRT 6954 (rrst RevisToMRNTASSIFIED -

Fr/SEC - FEET PER SECOND

FY - FISCAL YEAR

FUNC - FUNCTI ONI NG

g « ACCELERATION DUE TO GRAVITY

G NERVE. GAS SERIES )
GA « DIMENTHYLAMINOETHOXCYANOPHOSPHINE 9)( JDE (TABUN)
GB - ISOPROPYL-METHYLPHOSPHONOFLUORIDATE (SARIN) .
GD - METHYLPINOCOLYLOXFLUPOPHOSPINE OXIDE (SOMAN
GRAN - GRANULATI ON .

y LEVENSTEI N MUSTARD

HC = HEXACHOLRATHANE M XTURE ( NPA)

HD - DISTILLED MJUSTARD (PA).

HE -~ H GH EXPLOSI VE

HL - MUSTARD PLUS LEWSITE (PA)

HN ~ N TORGEN MJSTARDS

HT « MUSTARD T MIXTURE PA)r

HVAR - HGH VELOCITY Al FT ROCKET

| GN - IGNNTER OR IGNITION

™ GASOL| NE + ISOBUTYLMETHACRYLATE

INST - k%%ﬁl ON QR | NSTANTANEQUS

K

KIAS - KNOTS, |NDI CATED AR SPEED

L LEWSI TE_(PA

LAC - LARGE AREA ERAGE

LFB LANDI NG FORCE BULLET-IN

LTD STD = LI M TED STANDARD (STD "C")

LSD - LYSERG C ACI D DIETHYLAMIDE

M MACH NUMBER

MD MASS MEDIAN DI AVETER

MAT'L - MATERIAL

MT - NMECHANI CAL Tl VE FuzZE

MG MI:/M3 - MLLIGRAM MNUTES PER CUBIC METER (OR MAGNESI UM
MOD - MODI FI CATI ON

VPH - M LES PER HOUR

MBG - MESSAGE

NaoTs - NAVAL AVI ATI ON ORDNANCE TEST STATI QN, CHINCOTEAGUE, VA
NATC - NAVAL Al R TEST CENTER, PATUXENT RIVER, MD.
NAVORD - NAVAL ORDNANCE

"ND - NOSE DETONATING OR NOT DETERM NED

NOTAL - NOT TO ALL

NOTS ~ NAVAL ORDNANCE TEST STATI ON, CHI NA LAKE,CALIF.
NP - NAPALM OR NON PERS| STENT

NPA - NON PERSI STENT AGENT

NPG - NAVAL PROVI NG GROUND, DAHLGREN, VA.

ocM - ORDNANCE COWMM TTEE M NUTES

oP - ORDNANCE PAMPHLET

ORD - ORDNANCE

OrC™M - ORDNANCE, TECHNI CAL COMMITTEE M NUTES

PA - PERSISTENT AGENT , :
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PIBD

REP' T
REQ'D
REV

EM
S
SEC
SK' NO
SM

NL
s
SS

STD A
STD B
STD C
TACWF

TAS
TC

TECH
T. O.
TSQ
TH3
USA
USAF
UsMC
USN
VOL

W/0

YDS

PO NT' DETONATI NG (or PENYLDICK GAS)

PERCENTAGE CF F

PO NT | N TIATING - BASE DETONATI NG

CHLOROPI CRI N
MAGNESI UM+ GASCLI

REFERENCE
REPORT

REQUI RED
REVOLUTIONS
RELATIVE HWMDTY

OR ROUNDS PER M NUTE

REVALUTI ONS
SUPPLY BULLETIN

NAVORD REPORT 6954 (FIRST REVISION)

NE +
PLASTI Cl ZED WH TE  PHOSPHORUS
RESEARCH AND DEVELGPMENT

| M

SECONDS
FOG O L (SMXKE GENERATCR FOG

SKETCH NUMBER
SUPPLY MANUAL

STANDARD NOMENCLATURE LI ST

SgJARE YARDS
SPI'N STABI LI ZED
STANDARD

SUBSTI TUTE STANDARD

LI M TEDSTANDARD
PLANNED STANDARD

TECHNI CAL ASPECTS OF CHEM CAL WARFARE N THE FIELD

TRUE Al R SPEED

TYPE CLASSI FI CATI ON
TECHNI CAL BULLETN

TECHNI CAL  MANUAL
TECHNI CAL

TECHNI CAL _ ORDER

Tl ME, SUPER QI CK

THERMA
UN TED STATES ARIW

D STATES Al

UNI
UNI

UN TED STATES NAVY
PROX

FOLUME

LIQUID NERVE GAS (
WITHOUT

VWH TE  PHOSPHORUS
VE| GHT

YARDS

PA)

FORCE
D STATES I\/ARI NE CORPS

MTY FUSE (VAR ABLE TI M)
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