












i

.

IXTRODUCTION

A. Ob.ject of Project

(1) The purpose of t!le  study is to determine possible Navy
use of e-listing and proposed chemica- 7 and biological warfare
weapons, munitions, dissemination methods and equipment of all
services to improve the operational effectiveness of U. S.
naval forces. The study is not limited to air launched BW and
CW dissemination methods, but includes all existing and projected
BW and CW e,xpendable  and non-expendable devices that can be
adapted to Navy use that would be compatible with existing and
planned launching and de,,lfvery  systems by any Navy means.

Relative effectiveness and merits of all methods and devices
are to be reported together with required changes necessary for
adaption to Navy use. Existing, planned or on-the-shelf items
are to be included for purposes of comparison. Chemical warfare
toxic agents, such as liquids and gases, as well as non-toxics,
such as flame, incendiaries and screening agents (thermal,
visual and radar) are to be included, as shall Biological warfare
devices. Surface, sub-surface and air launched weapons are to
be included In the study.

(2) This revision supersedes NAVORD Report 6954  dtd 31 March
1960 and includes many new items. Sectional drawings are shown
for most 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 "Limitations!' have been deleted as they were mostly 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 limitation peculiar to the munition will 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 will include
all Standard BW/CW  items used by the Army, Navy & Air Force, as
well as those in Research and Development. Stock "On Rand" is
only shown for Navy and Narine  Corps items. Army stock "On
Rand" is classified Secret and is available from the "Army Stock
Chemical List:' Issued by the Army Chemical Center, Md. The Air
Force "On Hand" stock is also Secret and is available In the Air
Force Secret Supplement No. 1 which may be obtained from Deputy
Chief of Staffs, Material Supply Services, The Pentagon,
Washington 25, D. C.-
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(4) This report should be used as a Guide On1  and.shonld
not be used as.d  basis for any official ac73Zii?&asPro~~ure-
merit,  Supply, Cptrational  etc.
munition is fcr an example only.

The area coverage shown witi  *he

B. Period of Project

(I) Started FY-59 BuOrd  Task No. 500-726/61036/02022  f&t,&
23 Jan 1958.
dated 7 August

Continued BuWeps Task No. lob-9661/63053/06&7
1959. Continued BuWeps Task No. RM&I-3~~3-06C,&l-  -

FOO8-lo-005  dated 3 Augugt  1960.

(2) Schedule: Continuing

c. Acknowledgement

(1) The assistance and contributions furnished by rep-n-
tatives  of the Army Chemical Center, Army Biological Laboratirier
Aberdeen Proving Ground, Picatinny Arsenal, Ordnance Ammuni%ioz~
Command, Headquarters USAF,  Headquarters- USMC, and the Bureau of
Naval Weapons is deeply appreciated.

D. Recommendation

(1) It is recommended that this document, with modificatia3ns
resulting in changes to munitions and weapons, be adopted as a
basis for recording all current and planned BW/CW  munitions m&%5
may have a potential use for the U. S. Nav.
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Section 1. Navy Interest in Biological and Chemical Warfare.

A. Gsneral

(I) The Navy has a primary interest in Biological and Chemical
Warfare (aW/CW)  operations on the sea, in amphibious landings,
in airborne, and land operations involving the employment of
the Marine Corps. It may furnish BW/CW  supsort  to the Army in
amphibious and coastal operations by means of Its air ax%  as
well as its Naval Weapons. It may also receive BW/CW  logistIcal
support from the Army and the Air Force.

Prinaxy  usefulness of BW/CW  to the Navy Is based on their
casualty effects. In the future it Is visualized t,hat  useful
effects of toxic BW/CW  on personnel will fall into two cate-
gories: (a) affects which impair the physical functions of the
individual, (b) effects which influence the mental functions of
the individual.

(2) The broad Implications of the Navy's mlssion  are that con-
trol of the seas is necessary to project U. S. military power
to any place on the globe and to insure that supplies and rein-
forcements arrive. Offensive, defensive, and transport faci-
lities are basic to attain tAhis objective. L

(3
1(a,

The Navy could deliver BW/CW  agents by the following meth&s
Missile  warheads launched from submrines, (b) Bombs ana

spray tanks from carrier based aircraft, (c) Missiles, rochts,
drr~;s,  gun munitions and mines from the surface fleet, (d) &Es-

, rockets, bombs, drones, gun munitions, mines, generators,
and grenades from the Navy - Marine Corps land forces.

(4) The value of BW/CW  to the Xavy  is likely to increase unless
limitations are placed on this type of warfare. BW/CW  could
increase the effectiveness of aircraf t for neutralizing targe*s
where it is not practicable to bring in ground forces. BW
would be most effective on large area targets. CW agents
delivered by Navy aircraft would be important to soften-up Shs
enemy forces, and to shorten the duration of the conflict. B3rT
agents might be more valuable during the early stages of the
conflict and could be delivered by low flying aircraft at night.

(5) Attack with BW powder could be launched in the presence of
favorable winds, preferably at night, against enemy coastal
cities or troop concentrations, by means of generating spray
devices Installed on surface or undersea craft. Floating nines
equipped .with generating devices could be sown by surface craft,
undersea craft, or aircraft.

i-
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(6) BW agents have some advantages eve-n CW agents in that smaller
and less costly amounts are required, and that epidemics may be
caused. BW agents always have a delayed action of hours or days.
Field detection of BW is practically impossible, as it is neces-
sary to send suspected material to laboratories for culture and
examination which may require many hours or days. Storage and
transportation have presented a problem for BW, but dry powered
agents are expected to improve this. A BW plant on board a large
ship to manufacture and load BW munitions may be possible. For
more detailed information see Secret Report CCB-3936-S-58,  dated
October 1958  and TM j-216.

, B. Relative Effects of BW/CW  &ents.  *

Basic assumpt'ion. One B-52 bomber (or equivalent) can carry
enough CW or BW agent to create the comparable results shown below.

Effective area

Human lethality

Residual effect

Time for effect

Covert application

' Detectlon-Identifia
cation

Cost to produce

Chemical Agents

100 sq. miles

.Q--r..m-.-I--.----

Biological Agents

34,000 sq. miles
(450 lb. of agent)'

3@ (Not neces-
sarily lethal)

3 to 36 hours (near-
ly same area)

7-l/2  sec. to 30 min

25 to 75s  (Not neces-
sarily lethal)

Possible epidemic or
epizootic

Few to 14 days

Some

Complex but fairly
effective

Great

Difficult, Complex,
Slow

Somewhat expensive Relatively inexpensive

1 Real property damage Undamaged

I
Variation in effec Wide, need not kill,

only incapacitate

Time to invade area Immediately
after attack

Undamaged

Wide, need not kill,,
only incapacitate

Immediately after
incubation

* From American Chemical Society Non Military Defense Ro 26 ~~~~.
1960. .- ._.



I’

c-

,
1 m

!-

Ir

r-

.-

7’
-J-

!
I,

r-
,
:
.4

T‘
i
: -

:

iA

Section 2. Biological Warfare

A.- General

(1) Tnis  section on Biolo,,e+cal  Warfare (BW) provides a very
brief source of information on the aspects of biology having
military application and on some of the type of agents which
might possibly be used against us. It is not indicative of spe-
cific agents that the enemy may have under consideration, nor
does it include the whole range of agents which could concelm-
bly have offensive value. Due to limited space only some of the
anti-human agents have been listed. For more detailed infor=l;a-
tion see TM3-216  which also lists anti-animal and anti-crop
agents and C???  57-4  which is SECLET.

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

(3) The following five general groups, because they appear tn
have military significance, have been classed as BW agents:

(4 XLcro-organisms  (bacteria, viruses, rickettsiae, fungi,
and protozoa)
Toxins (microbial, ani?nl  and plant)
Vectors of disease - Arthropods (insects and acarids],
and other animals.
Pests (of animals and plants)
Chemical anti-crop compounds (plant growth inhibitors,
herbicides and defoliants).

(4) PKcro-organisms  are minute living organisms, too small to
be seen by the unaided eye. Wnenlmagnified  500 to 1000 times
by the microscope, each organism is found to be composed of a
single cell or a group of cells, each of which is capable.02
carrying on all the functions of life, including growth and
reproduction. Reproduction may be sexual or asexuai,  depending
on the micro-organism, but the asexual process is more common,

(5) On the basis of structure and behavior characteristic ticro-
organisms may be divided as follows (in order of size): fJ%L
protozaa,bacteria, rickettsiae and viruses. Viruses, the mal-
lest can be seen only when photographed by the electron rrdrro-
scope. The unit aDDlied  in the measurement of micro-orgatisms
is the Micron, which is equivalent to 0.001 millimeter or abut

2-1
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l/25,000  of an inch, For example, the Dengue Fever Virus is very
small being about 17 to 25 millimicrons  in size and the millimi-
cron  is one thousandth .(O.OOl) part of a micron, or one millionth
(0.000001) part of a millimeter.

B. Bacteria

(1) Bacillus Anthracis: A rod shaped, gram positive, aerobic,
sporulating micro-organism the spores constituting the usual in-
fee tive form: Produces disease hewn as Anthrax which may appear
In man as cutaneous, pulmonary, and intestinal. The pulmonary
form is also known as "Wcolsorters Disease". Sources of infec-
tion are cattle, sheep, horses and other animals. Nay be con-
tracted by handling hair, wool, hides, flesh, etc. of‘ infected
animals. Incubation period is 1 to 7 days, usually less than 4
days. Mortality in man of untreated cutaneous cases ranges up
to 2%; in pulmonary cases it is near 100%;  and the rare intes-
tinal cases usually are fatal. Not epidemic In man. Spores
re.main alive for many years in soil or water and will resist
sunlight for several days.

~~~sS;;~ella  Dvsenteriae: A gram-negative, non-motile pod, that
_--- ~-~ - form spores. Produces disease known as Bacillary  Dysen-
try, an infectious disease, usually accompanied by fever, pain

and diarrhea, weakness or prostration; and ulceration of the
mucous membranes of the intestine.

Sources of infection Is feces
of infected human patients and carriers. Transmitted by eating
or drinking contaminated food, water, milk, etc. Incubation
period 1 to 7 days, usually less than 4 days. Mortality ranges
from 2 to 20%  In untreated cases. High  epidemcity in unsanitary
conditions. The disease is highly contagious. Organisms remain
viable for considerable periods  in water, ice, and mucous dis-
:harges,  but are readily-killed by sunlight.

(3) Brucella Groxq: In this grout  are three closely related
organisms; Bruceila melitensis, Brucella  abortus,  and Brucella
suis. ,A11 are non-motile, non-sporulating, gram-negative, rod
shaped bacilli. Disease produced is Brucellosis or Undulant
Fever in man, a general infection characterized by irregular,
prolonged fever, profuse sweating, chills, pain in muscles,
joints, and fatigue. Illness may last for months and sometime
years. Sources of infection are found In tissues, blood, milk
dairy products, and swine. Transmitted by ingestion of infect
dairy products or by contact with infected animals or animal
products. Incubation period is 6 to 60 days, averaging 14 day
Mortality of untreated cases is said to average 2 to 3 percent
with Br. abortus  and 3 to 6s with Br. suis and Br. meli,tensis.

.’
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Epidemics could result from widescale consumption of dairy or
meat-products. The organisms remain alive for weeks in water,
soil and dairy products, and are very resistant to iow tempera-
tures.

(4) Vibro Comma: A micro-organism, slightly bent, motile, gram-
negative, non-sporulating rod. Produces disease known as Clmlem~,
an acute infection gastro-intestional disease of man, charac-
terized by sudden onset, with nausea, vomiting diarrhea, tm,
and frequently collapse. Sources of infection are feces and
vonitus of patients, and temporary carriers. Transmitted by
fecal contamination of water or foods by soiled hands, utens331s
or flies. Incubation period 1 to 5 days, usually 3 days.
Mortality ranges about 3 to 30%  in treated cases to 50$ in un-
treated cases. Epldemiclty is very  high under unsanitary con-
ditions especially those concerned with water supply, food and
fly control. Organism is easily killed by drying. Not viable
in pure water, but will survive up to 24 hours in sewage. &n
withstand freezing for 3 to 4 days. .

1s::  Bacterium Tularense (Pasteuralla TULARENIS):  A small aero-
- negative cocco-bacillus, varying in size and shape,

It &g%%-motile and non spqrulating. Disease produced is
Tularemia, which is also known as Rabbit Ever and Deer Fly
Faver. A fatal blood poisoning  disease Or’ wild rodents, charac-
.;erized  by sudden onset with chills, fever, prostration, etc:,
Sources of infection are rabbits, squirrel, deer flies, M.&s,
woodchuck, coyote, cat, skunk, deer, fox, hog, sage hen, and ,
some snakes. Transmitted by infection thrcugh  skin, eyes, m
lungs, from handling animalS, by bites from flies and ticks, or
by drinking contaminated water. Incubation period is 1 to 10
days, usually about 3 days. Mortality of untreated cases ia
from 4 to 35, averaging 5%. Epidemicity is low as it Is not
transmitted directly from man to man. Remains viable for we=&
in water, soil, carcasses and hides and for years in frozen
rabbit meat.

Ei,’ asteurella PESTIS: A rod shaped, non-motile, non-sporu-
.g, gram negative, aerobic bacterium. Disease produced 3-s

known as Plague, or Black Death, which occurs in three forms in
man, i.e., Bubonic, Pneumonic, and Septicemic  infections. ti
Infectious disease of rodents, it Is transmitted to man by
rodents and fleas (bubonic plague),  or from man to man by c'on-
taninated droplets - sneezing and coughing (pneumonic) charac-
terized by high fever, extreme weakness, glandular swelling,
pneumonia, and hemorrhages in the skin and mucous membrane-

.
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Incubation period 1 to 7 days for pneumonic plague and 4 to
7 days for bubonic plague. Mortality in untreated bubonic plague
is from 30 to 60$, while untra
go to 100s.

-ated  pneumonic plague kills from
Epicemicity in pneumonic plague is high unless

quarantine and other measures are taken. Organism remains viable
in water for. 2 to 30 days, and in moist meal and gram about 2
weeks. In freezing temperatures will remain alive from months
to years.

(7) Salmonella Typhosa: A rod-shaped, motile, non-sporulating,
gram-negative bacterium, which is a facultative aerobe. Disease
produced is Typhoid Fever, a systemic infection characterized by
continued fever, lymphoid tissue involvement, ulceration of the
intestines, enlargement of the spleen, rose colored spots on
akin and diarrhea. Sources of infection are feces and urine of
infected individuals and carriers transmitted by organisms  of
feces through direct or indirect contact with carrier. Indirect
spread is marnly  by contaminated water, food, milk, shellfish,
and flies.

Incubation period from 3 to 38 days, usually 7 to 14 days.
Epidemlcity is high in the presence of carriers and lack of
sanitary controls of water, food, milk supplies, and immunization.
Mortality in untreated cases  range from 0 to 10%. Organisms
remain viable in water from 2 to 3 weeks, to 3 months in snow
and ice, and 1 to 2 months in fecal material.

c. Viruses

(1) Psittacosis Virus or Rickettsia: This organism usually has
been classed as a virus,  but is now considered by some to be a
rickettsia and as such has been named MIYAGAWANELM Psittacci.
It is a gram-negative 0.2 to 0.4 of a micron in length. Disease
produced is Psittacosis or Parrot Fever, also called Ornithosis
in birds. The disease in man is acute  by pneumonia, with fever,
cough, headache, constipation, weakness, and is sometimes accom-
panied by delirium. Source of infection is parrots, parakeets,
love birds, canaries , pigeons and other birds.

Transmitted by contact with infected birds, their surround-
lng3, with inhalation of infected dust or droplets. Transmission
from man to man is rare, but airborne infection has occurred.
Incubation period usually 6 to 15 days in humana,  but may be as
long as 30 days. Mortality varies from 9 to 26. Epidemic
possibility of transfer from man to man only by close contact.
The virus will remain viable on surfaces for 20 to 30 days, and
perhaps longer in fecal material.

2-4



REPORT 6954  (FIRST  RBVISJKX?)

. -I

;

: -

y-
L

i

.: -

l a

.-

i-

.-

.-

.
mm

(2) Encephalitis and Encephalomyelitis Viruses: A small viral
organism. Diseases produced are (ij St. Louis kcephalltis Ls
endemic and enedemlc  in Central and Western U.S. and prevails
in summer when arthropod vectors are most numerous; (2) Eastern
and Western Xucephalomyelltis,  occurring in Canada, USA, CentxaiL
and South herica; (3) Venezulean Equine Encephalomyelitis  3.n
Central and South America; (4) J'apanese B type Encephalitis  ILn
Janan,  Korea, China, and some Pacific Islands; (5) Russian 3ar
East Encephalitis in European and Siberian Russia.. Each  type
of disease is produced by a specific virus, but the clinical
pictures are similar, varying mainly In severity and rate OF
progress of symptoms. Characteristics are inflanation  of the
meninges of the brain, headache, fever, dizziness, drowsimss
or stupor, tremors or convulsions, severe prostration, occaslon&
paralysis, and muscular incoordination. Disease is acute ;and
of short duration.

Sources of infection are birds  and horses for mosquito in-
fection. Transmitted by mosquitos or ticks. Incubation peHod
2 to 15 days. Mortality is unknown, probably 5 to 60% with  all
types. Japanese and Eastern equine have the highest fatal3.Q
rate. Irregular epidemic In dry farming areas of the MLdwest,
Southwest, and Eastern U.S. Endemic in hot, irrigated ~a.ste.rn
U.S. Valley areas. Stability is unknown, probably 2 to 30 &ys,

(3) Influenza Virus: A large virus, strains of which range
between 0.07  and 0.1 micron in size. Types A and B have been
identified. Disease produced is Influenza or "La Grippe" xrbLc'!
Is epidemic, occasionally pandemic, characterized  by,catarrbal
inflamation of the respiratory tract, sudden onset, fever for  1
to 7 days, marked prostration, aches and pains in back and ~%zI.%,
sore throat, bronchitis, and often pneumonia as a complicatia,

Sources of infection are discharges from the mouth a-nd nose
of infected persons, and soiled articles. Transmitted by ,-c-L
contact, droplet infection (respiratory) or by articles con-
taminated with nose and throat discharges of Infected In&L&L-
duals. Incubation period type A is 1 to 2 days, Type B is 12
to 18 hours. Mortality 0 to l$ but often followed by compll-
eating  respiratory infections with high mortality. Local epI-
demics are widely prevalent under favorable conditions. %&e-
mics  occur irregularly. Stability-resistant to freezing for
several weeks, can be destroyed by heat, steam, boiling  and
antiseptics.

(4) Variola Virus: Virus particles which pass through most
filters, range from 0.15 to 0.2 micron in size. Disease pm-
duced  is Smallpox, or Variola, a highly contagious disease,
often fatal, characterized by severe fever, small blisters of
the skin later containing pus and forming crusts which faX si'r"

.
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in 10 to 40.days  after the first lesions have appeared, leaving
pink scars which gradually fade. Source of infections is lesions
of the mucous membranes and skin of infected persons.

Transmitted  by contact with patients having the disease, or
with articles of persons freshly contaminated by discharges from
lesions and skin of infected individuals. Incubation period 7
to 21 days, usually 12 days. Mortality ranges from 15 with mild
type to 30$ in severe cases. Epider;iic  rate is high depending on
imiiunity  status of population, and e,xposure  to the disease.
Virus is viable in water for several days at 39°F  to 48"P,  and
is resistant indry or wet fern  to very low tenperatures.

(5) Yellow Fever Virus: Virus particles estimated to be 0.01'7
to 0.026 of a micron and pass through most.filters,  Disease
produced is Yellow Fever, &aracterized  by sudden ons.et,  chills,
fever, prostration, headache, backache, muscular pain, congestion
of mucous me.ribranes, severe gastro intestinal smptoms, and
jaundice from liver damage. Vomiting of blood often occurs and
disease $s of short duration. A forest or sylvatic t7ype in South
America  and Africa is known as Jungle Yellow Fever, but appears
to be identical with the classical type.

Source of infection is the blood of humans, and monkeys ln-
fected  with Yellow Fever. Transnitted  by the bite of the AEDES
AEGYPTI  mosquito._ In forest of South America and Africa by
other mosquitos. 'Incubation is 3 to 6 days, rarely more. Mor-
tality is variable. Epidemics  occasionally occur in Africa and
South America but c?n be prevented by lmnunization  and mosquito
control. Is resistant to free&.,n= and drying but destroyed by
heating to 140°F.

D. Rickettsiae

(1) Rickettsia Prowazeki: Non-aotile, minute, coccoid or rod
shapea,  rickettsiae. Disease produced classical Typhus, epi-
deaic  in human, louse-borne, an acute infectious disease, charac-
terized by servere headach,  fever, pains and skin rash. Source
of infection is fro.71  persons Infected with the disease. Trans-
mitted by body lice.

Incubation period is from 6 to 15 days, average 12 days.
Mortality is from  10 to SC$  varyin=r with,epidemic  and age of
individuals. Epidemics occur under crowded or unsanitary con-
ditions particularly during cold weather. Not communicable
from man to man. Can be destroyed by heating to 112OF.

(2) Rickettsia Rlckettsii: A rickettsial micro-organiszz  which
produces a disease known as Rocky  Mountain Spotted Fever (Sao
Paulo fever in South America).  An acute infectious  disease

. . .
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characterized by joint and muscular pains, fever, and- ‘ -z!!  LL-
skin rash,

rapidly spreading from legs and arms over most or we  body.
Source of infection is ticks of various types. Transmitted m
ticks or from contact with infected tick blood or feces on the
unbroken skin.

Incubation period Is from 3 to 10,days.  Mortality  may vary
from 20 to 605 depending on the locality. Tick eraaication  and
inxnxd.zation  are best control for epidemics. Not communicable
from man to man. Can be killed by exposure to 112OF  temperatures
for 10 minutes, and also killed by drying for 10 hours.

(3) COXIELLA  BURNXTI:  (Rickettsia Burneti) A gram-negative,
bacterium organism rickettsia which produces a disease known as ,
Q Fever, also known as Nine Mile Fever and Queensland Fever
WhiCh is characterized by acute fever of sudden onset,-headache,
chills, weakness and severe  perspiration. Pneumonia occurs In
the majority of cases accompanied by mild cough, scanty expec-
toration, and chest pains. Source of infection is from cows,
sheep, goats, and ticks, appear to be natural resevoirs; the
organism has been found in milk. Mode of transmission is no&
well understood but dairy products, water and ticks are prcba-
bly involved. Other probables  are breathing contaminated dust
or by ingestion.

Incubation period -Is 14 to 26 days  and molrtality is from 0
to 4s. Non-contagious,T-o%br&ks  have occurred among slaughter
house workers in Texas and Illinois. Resistant to tenperatnres
from 72’E‘  to minus 94'F. Probably persists on surface for 5
to 6o‘dags.

E. Fungi

(1) Caccidiaides b,itis:------------ In man and animals, the fungus occurscZ'tnicK wall ea e:naospore-filled spherules, 20 to 80 microns 5~
diameter; in artificial culture, It appears as a fluf+fy whL*ce
cottony mold. Disease produced is Coccidioidomiycosis which is
highly infectious. The usual primary form (known as Valley or
San Joaquin fever) is an acute, disabling, self-limiting resgi-
ratory infection resembling influenza with a low grade fever of
99°F  to 10l°F  and a slight non-productive cough. The seconda=
progressive form (known as coccidioidal granuloma) is a chrcnic,
malignant, disseminated infection which involves any and all
organs of the body, including skin and bones, and produces
numerous abscesses. A primary localized form of infection may
occur on exposed surfaces of the skin: it sometimes develops
Into the progressive, disseminated form of infection. Sources
of infection are dust, soil, and vegetation contaminated ~3%
spores of this fungus.
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Transmission is made by inhalation of spores in dust, soil
and dry vegetation and possibly through skin scratches or wounds.
Incubation

P
eriod for the primary pulmonary form is 10 to 21 days

(average 12 . The progressive form is not necessarily preceded
by symptoms of primary infection. Fatalities are about 50% in
the secondary progressive form. The disease is not contagious
but small epidemics may occur in hot, dry seasons when large
numbers of individuals, such as troops, are stationed in endemic
areas, or engaged In maneuvers in these areas. Spores of the
fungus are highly resistant to drying and will live for months ‘
or years in culture or in the soil.

. (2) Nocardia Asteroides: This  aerobic fungus has characteristics
of both molds and ha been classified In an Intermediate position.
It usually forms ora:ge  colonies consisting of gram-positive
weakly acid-fast, branching filaments, 1 micron or less in dia-
meter. Produces disease known as Nocardlosis, a severe pulmonary
Infection, similar in many respects to tuberculosis but tends to
form numerous abscesses instead of tubercles and is characterized
by chronic pneumonia.

The disease often takes other forms, such as localized sub-
cutaneous abscesses and tumors. Pulmonary infection is charac-
terized by general malaise, fever, productive cough, nigh sweats,
loss of appetite and weight. Brain involvement presents symptoms
of headache, nausea, and vomiting. Sources of infection are soil,
'dust, and vegetation contaminated with organisms. Transmltted by
contaminated dust and possibly by droplet infection or through
pus and other discharges from infected individuals. Incubation'
period in man is unknown; infection in guinea pigs is usually
fatal in a week. Death rate is very high In untreated or advance
cases of generalized lnfec-tion,  perhaps close to lOO$. The
disease is not known to spread from man to man or from animal
to man but infection by droplet spray or through infection of
wounds by contaminated dressings and other material is possible.
As fungus e:dsts  normally in soil, It is presumed to be-quite
resistant to adverse environmental conditions.

F. Toxins
t .
(1) Botulinum  Toxin: This  is a protein like exotoxin  formed by
the bor;ulinum  bacillus. Through repeated purification procedures,
It has been obtained in a crystalline form and is the most power-
ful poison known. The crude material or "mud"  is a brownish,
amorphous mass. There are at least five distinct types, A, B,
C, D, and E. Types A, B, and E are tiown  to be toxic for man;
C and D are toxic for animals and probably for man.

.
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Disease produced is Botulism which is highly fatal, actie,
poisoning, and characterized by vomiting, thirst, weakness,
headache, fever, dizziness,
paralysis of muscles,

double vision, dilation of pupils,
and difficulty of speech.

paralysis is the usual cause of death.
Respiratory

Sources of the toxin are the bacteria Clostridum  Botultium
and Cl. parobotulinum, which are rod shaped, slightly inotils,
sporulating, gram-positivg  anaerobic bacille.
reservoir of the bacteria is the soil.

The principal
Transmission Is by

eating Improperly canned non-acid foods such as meats, sausage,
and some others such as corn, beans, spinach and olives. Pas-
sibly the toxin could be introduced by breaks in the skin or by
Inhalation. Symptoms usually do not appear until 12 to 72 hoas
after contaminated food has been eaten.

Mortality is approximately 65$ in the U.S. but is low in
Europe. The disease is not contagious. Epidemics occur only
in widespread distribution and consumption of contaminated
foods. Toxin  is stable for a week in non-moving water which
is not aerated.
to air.

It persists for a long time in food not e-s&
Toxin is destroyed when boiled 15 minutes, but the

spores resist boiling for 6 hours.

Anti-crop B YFor more details and also Anti-animal and
agents, see TN3-216  and CXLC  57-G.

NOTE: BW agents have some advantages over CW
smaller and less costly amounts are required,

agents in that
and that epidem-

ics may be caused. BW agerits always have a delayed action of
hours or days. Field detection of BW Is practically impos-
sible, as it is necessary to send suspected material to labo-
ratories for culture and examination which may require many
hours or days. Storage and transportation have presented a
problem for BW, but dry powered agents are expected to improve
this. A BW plant on board a large ship to manufacture and
load BW munitions may be possible. For more detailed lnfor-
mation  see Secret Report CCB-3936-S-58,  dated October 1958
and TM 3-216. ‘.;

.
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BIOLOGICAL TERMS

Aerobe - micro-brganism  which can live and grow in the presence
01'  free oxygen.

Agar-agar - gelatinous substance prepared from Ceylon mOSS  and
aaaea  to various compounds to prepare  solid media for growing
bacteria.

Anclutination  - cluming  of cells whic:h  occurs only in the
presence of the specific antibody.

Anabolism - constructive or building up stage of the metabolic
process concerned with growth and repair  of the organism.

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

Antibody - specific substance formed by the body in antagonism
to a specific foreign body (antigen), such as bacteria and
toxins.

Antigen - any substance which when introduced in the body stimu-
lates the formation of an antibody.

Antiseptic - substance that will ~ibit the growth and develop-
ment of micro-organisms  without necessarily destroying them.

Antiserum - sertun  containing an antibody or antibodies.
AntitOXln  - substance, found in the blood serum or tissues, Which

1s specifically antagonistic to a toxin.
Attenuation - prccess  of reducin, c or weakening the virulence of

a microorganism by cultivation on artificial  media or by
animal passage.

SacilluS  (bacilli,  plural) - rod-shaped bacterium.
Bacterium (bacteria, plural) - one-celled micro-organisms which

nave no chlorophyl  and mu-~"iply  by dividing in one, two, or
three directions.

Bactericide - any agent t:hat destroys bacteria.
das1-c  stains  - stains which show a der'inite affin'ty  for the

nuclei  01'  cells; nuclear stains.
Eiological  agents - viruses, any of certain classifications of

mlcroorganlsms  and toxic substances derived from living or-
ganisms used to produce death or disease in man, animals, and
growing plants.

Biological warfare - tactics and techniques of conducting v:arfare
DY use ox' biological ageds.

Botulism - poisoning by botulinum  toxin.
BUD0 - Lnflammatory  swelling of a lymphatic  gland, usually in the

groin or armpit.
Capsule - fibrous or membranous envelope or covering.
Carrier - individual who harbors specific disease organisms with-

out showing symptoms, thus serving as a means of conveying
infection.

.

C.ZtZbOliSiti - process of destruction or breikdown  of tissues arid
cells of the body from complex to simpler compo~ds.
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Ceil - small mass of protsplasm, generally including a nucleus
and surrcunded  by a semipermeable membrane or cell ~211.
Cilia  - hairlike proJections  or lashes found on many cells, cap-

aole of vibratory or lashing movement.
cocc'As - spherical bacterium.
Colony - collection or group of micro-organisms in a culture;

tney  are derived from t,he  increase of a single Org2niSm  or
group of organisms.

Commensal  - organism, not truly  parasitic, which lives in, with,
or on another orgznism,  partaking usualiy of the same food.

Culture - growth ofTmicro-crganisms.
Cuixre  medium - any preparation used for the cufture  of micrL+

organ1scs.
Cytoiysis - process cf dissolution or destruction of cells.
cytoplasm - protoplasm of the cell exclusive of the nucleus.
L)ir'r'erential  blood ccunt  - determination of the percentage of

7-lthe dilierent  types of cells in the blood.
Droplet infection - infection by droplets of contaminated res-

piratory or oral discharges  dispersed in the air by sneez3ng
and coughing.

Endemic - native  to, or prevalent in, a particular $iStriCt  cr
region.

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

Enzootic - occurring endemically among animals; constantly prespr:
in small amounts in a given animal populetion.

Epidemic - an outbrezk  of disease which spreads rapidly and at-
tacks many individuals in the same region at the s2me time,

Epiphytotic - widespread among plants, such as certain fungal
alseases. Analogous to epidemics in man and epizootics
among animals.

Epizootic - rapidly spreading and widely diffused among animals,
Analogous to 2piCieRliCS Ln man and epiphytotics in plants.

Extoxin - toxin formed and excreted by a micro-organism in the
SUITOUIlCiing medium.

Filterable viruses - organisms small enough to pass through a
o2cter12.I  filter made of unglazed porcelain or compressed
infusorial earth that arrests bacteria. Filterable viruses
are ultramicroscopic.

Fission - act of splitting. This is a form of asexual reproduc-
tlon, wr,2re me celi  divides into two nearly equal parts, as
in bacteria.

Flagella - whiplike  processes used to propel a micro-organism,;
also hewn as ciliz.

Fomite - any substance other than food which may transmit or
narbor a disease, such as infected bedding, clothing, and
dishes.

Formalin  - approximataly  40 percent solution of gaseous form&L-
aenjjae in water.
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Fumigation - exposureti  fumes of a chemical which destroys
micro-organisms.

any.one  of a group of thallophytic plants comprising
F":;: molds , mildews, rusts, smuts, and mushrooms; they do not

contain chlorophyl  and reproduce mainly by asexual spores.
Germ - micro-organism; microbe.
Germicide - any agent that destroys germs or micro-organisms.
Gram's stain - differential stain for bacteria.
Hl)rmone  - specific chemical substance secreted into the body

r'luids by an internal secretory gland and producing a speci-
fic effect on the activities of other organs.

Host - any animal or plant which harbors or nourishes another
organism.
Immunity - ‘state or power of resisting the development of a

aisease  or poison,
Incubation Period - time 'bet;qeen  which infection occurs and

Iirsr;  symptoms appear.
Infectious disease - one which is caused by a living agent

such as bacteria, protozoa, viruses, or fungi; may or may
not be contagious.

Ingestion - process of takin,9 in food for digestion.
'inoculate - to introduce a micro-organism, disease, vaccine,

or immunizing serum.
early period fol-l~owing  a bacterial inoculation into

ture  medium in which the growth is slow.
Lesion - an injury, mechanical or pathological. .
Leukocyte - white or colorless blood corpuscle; an ameboid cell

I'ound  in the blood, lymph, and body tissues, and forming the
chief cellular element in pus.

Lymphatic system - system or' absorbent vessels which drain the
lympn  from various body tissues and return it to the biood
stream.

Macrophage  - large, mononuclear, wandering phagocyte cell which
originates  in the tissues.

Microbe - any individual micro-organism.
Micro-organism - minute living organism, usually microscopic

0 in size.
Molds - parasitic and saprophytic fungi which cause moldiness.
!3ZTIe  - exhibiting or capable of spontaneous movement which is

neither conscious nor volitional.
Mucous membrane - membrane secreting mucous and lining the

cavities 01' the body which connect with the outside air such
as the respiratory., digestive, and genito-uninary tract.

Nonspecific immunity - increase of antibodies or production of
immunity resulting from the injection of some nonspecific
antigen.

Nuclelus  (nucleoli, plural) - body within the nucleus of a cell
which takes part intne metabolic process of the cell and
plays a part in its multiplication.
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Nucleus - round bodtl within a cell, forming the essential and
vital  part. -

Organism - any organized'living being, animal or plant.
Panaemlc  - widely epidemic, affecting or attacking all or most

of tne population of a region.
Panzootic - occurring pandemically among animals; attack-

11 or most
ParZsite  -

of an animal species of a region.
plant or animal living on or,within  another livdng

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

Passive immunity - immunity conferred by intorduction of an %EI-
mune  serum.

Pasteurization - partial sterilization'of  a fluid to a moderate
temperacure  (131" to 158" P.) for a definite time, with de-
struction of certain pathogens and undesirable micro-or-s=.

Pathogen '- any disease-producing micro-organism or material.
Pathology - science that treats of disease.
PenicuEuii  - genus of molds which is characterized by the de-

velopment of frultin,= organs resembling a broom, or- the bones
of the hands and fingers; the antibiotic,penicillin,  is de-
rived from penicillium.

Phagocyte - any white blood cc-011 that is act2lve in ,AngestLng  z~i
aestroying  waste and harmful bodies in the blood or tis~s,

Plasma - fluid portion of the blood in which the corpuscles are
suspended. -
Polyvalent vaccine - stock vaccine made up of may stratis  oi

tne same organism or different organisms.
Prognosis - forecast of the course of a disease; also the o&-

100~  r'or  recovery as indicated by the nature and symptoms
of the case.

Prophylaxis - prevention of disease, or preventive treatment,
Yrotoplasm  - only known form of matter in which life is manL-

rested;  the essential substance of the cell.
Protozoa - lowest division of the animal kingdom, including

one-celled organisms,
Retroactivity - liklihood  that a biological agent will pro&x=

harmful e?fects  against the Using  force.
Rickettsiae - Gram-negative, nonmotile, intracellular, one-call=

parasitic  micro-organisms, probably intermediate between the
bacteria and viruses.

Saprophyte '- any micro-organism living  upon dead or decaydng
organic matter.

Septic - produced by putrefaction.
Serum - clear liquid which separates, in the clotttig  of 'blo~ti,
Tom the clot and the corpuscles. It differs from plasma 3~

that It does not contain fibrin.
Slant ,- solid media allowed to harden in test tubes set at azn
Tangle  to Increase the surface for the growth of colon&a,
Smear - Thin layer of material spread on a glass slide for z&zro

scopic examination.
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Spirilla - small comma-shaped or spiral bacterial which are
mOCiLe.

Spore - primitive reproduc tive bodies or resistant resting cells,
produced by some plants and some micro-organisms.

Staphlococcus  - any of a genus of Gram-positive
wnicn  or'ten  form grapelike clusters.

Sterilization - proc ess of freeing completely of
oy near; or chemicals, or otherwise,' all life

bacteria (cocci)

' micro-organisms,
being destroyed.

strains - group of organisms within a-species characterized by
some particular quality (such as high virulence).

Streak - inoculation of slants or plates in such a manner as to
produce a direct line movement across the surface of culture
media.

Streptococcus - any of a genus of nonmotile, Gram-positive bac-
teria,
only.

occurring in pairs or chains and dividi.ng in one plane

S,ymbiosis - the living together or close association of two dis-
sLmUar organisms with mutual benefit,

Thallophyta --division of the plant kingdom to which algae,
bacteria, fungi, and lichens belong.

Thermophilic - not able to grow without heat. Bacteria which
grow oest at a temperature of about 4S°C.  and resist temDera-
tures  up to 65"~. or more; for example, bacteria found ih
fermenting manure and hot springs.

Thermostable - no: easily affected by moderate heat, and not de-
stroyea sy a temperature of over 55°C.

Tissue - group of specialized cells united in the performance of
a particular function.

Toxemia - general poisonin g or intoxication due to absorption of
oacterial  products (toxins) formed at a local source of in-
fection.

TOXiX - generally any poisonous substance of microbic, vegetable,
or animal origin.

Toxoid  - detoxified toxin which is still antigenic and produces
active immunity 3rhen injected.

V3CCine - preparation of killed or a-&b,enuated  infective agent
used in inoculating to produce active artifidzl  immunity.

Vector - carrier, especially the animal  or host that carries the
pathogen from one host to another, as the malarial mosquito.

Veget etive  cell - nonporeforming bacteria or sporeforming bacteria
ln tneir  nonsporing state:

Vibrio - short, curved, rod-shaped bacteria, motile by means of
two, or three

VirZZce
polar flagzllae.

- disease-producing ability; the relative infectiousness
01' an organism.

virus - minute infectious agents, smaller than most bacteria,
capable of passing through filters that will retain the latter,
and of multiplying only within a living susceptible host cell.
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Section 3. Chemical Warfare

A. General

(1) The purpose of this sect ion is to acquaint the reader
briefly with the properties and characteristics of Chemical
'Warfare (CW) agents,and  also their use, capabilities, llmita-
tions, toxicity, area coverage and expenditure rates.

Due to limited space, only the C'W  agents used with the X&L-
tlons  in this report are covered. For more detailed informatIon
see TM3-200,  ~~3-240,  TM3-215,  Pm-5,  FM308,  OP2217,  NWIP-1-2,
CXXD57-8,  and CMLCD57-9.

(2) Ma.jor Dissemination Methods: Major dissemination systems
for CW agents  are considered to be spray tanks, controlled
drones, missile warheads, rocket warheads, bombs, generators,
mines, and shells. Boylbs for current application would be
either the massive, or cluster type with bomblets  loaded titb
agents. These systems can be used by either land or carrier
based aircraft.

(3) Mixtures of Chemical Agents: The medical problems present&
by attack from individual chemical agents could be compounded by
the use of mixtures of chemical agents. Picture the conditlozns
in a city following simultaneous attack by GB, a psychomimet%c
agent, and mustard gas. The attack would take its toll of me&,-
cal personnel as well as those who operate transportation,
communications, water supply, electrical systems, etc. Ir3ax&s,
as well as the aged and infirm, would be neglected through loss
of their guardians. Imagine the mass confusion and panic ~whLc.5.
would occur as partially poisoned and psychotic survivors .attzzmp-
ted to treat the sick, remove the dead, and put the cities"
utilities back Into operation.

- ---a  -----

(4) dnmtml tfon : Toxic ammunition should be considered as
a combination Toxic-HE  munition, since it is difficult to 0-
tinauish  the fragmentation and blast effects Of a toxic  mtiELon
from those of a conventional EE round. These HE effects are
considered an Important bonus. Although toxic CW agents do XX&
destroy material, they can Interfere with use of terrain, w-
ment or food as a result of contamination. Target sizes for
toxic CW vary from individual vehicles to large area coverage
Of several hundred square miles.

i

4
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B. Standard Toxic Chemical Agents

(1) The standard toxic chemicals used in the greatest variety of
ground and air chemical munitions are the nerve gases GB and V&
and Mustard gas ED. GE, VX and HD are suitable for employment
in liquid or vapor forzn, and can produce casualties by Inhalation,
eye effects, and by percutaneous (thru the skin) routes. Other
gases such as CS-CN-DM etc., are used for riot control and slmi-
lar emergencies.

(2) Principle methods for producing casualties with toxic
agents are:

Inhalamn  of agent In vapor or aerosol form.
Skin absorption of agent in vapor or aerosol form.
Skin absorption of agent in liquid form.
Direct Injection of agent into tissues by Mechette  or
fragment impregnated with agent. l

C. Toxic Gases

0) n - Nerve Gas: VX is a fast acting nerve gas which is
casualty  producing either in Aerosol or liquid form. A liquid
under all climatic  conditions but with a much lower volatility
than GB. Physiological effects are convulsions, paralysis, and
respiratory failure. Outstanding characteristic Is a very high
eye and skin toxicity. Immediate area of burst IS comparable
to HE, and casualty effect in that area Is nearly as rapid as
HE, and equally Independent of weather conditions.

VX has been made standard. About as heavy as water with the
consistency of machine 011. Persistent and can contaminate areas
for several days. Odorless and colorless when pure. For lethal
and Incapacitating dosages see Table II. Rate of action by
Inhalation 4 to 30 minutes, (mean 15 min..) by skin absorption 15
minutes to 4 hours (mean 60 min.).

V% is more difficult  to vaporize and aerosolize than GB.
Winds in excess of 8 MPH are unfavorable employment of chemical
munitions and may require. a prohibitive expenditure to achieve
desired results. Winds below 5 MPH may fluctuate widely in
speed and direction, and therefore Impose difficulties In assur-
ing safety of friendly forces, who must use protective clothing
and equipment until the area has been decontaminated, or suffl-
clent time elapses to permit dissipation.

3-2
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(2) CfB - Nerve Gas: GB is an odorless, colOrless  lim wht
pure. It Is quick acting nerve agent-and casualty pr&ucL~
with very high eye toxicity. Produces casualties prlmarUy
inhalation effects although skin absorption is a slgnlflcant
factor in some cases. Immediate area of burst is comparable
HE, and casualty effect in that area is nearly as rapid as E
and equally independent of weather conditions. Skti totiLt
low except where skLn is broken. Han-persistent  as a mpor;
a liquid the persistency varies with the temperature. Evapo
rates about the same as water depending upon the weathm,  3%
of action is very rapid, usually causing death within 2 to 3
minutes after lethal 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 Is little time for protectlon,
detection, or treatment. Lethal quantities can also be absor
through the eyes and skin. Available in large quantit%es,
Physiological effects are convulsions, paralysis, and ~espira
tory failure. In light concentrations Is a harassing gas. F(
Incapacitating and lethal dosage see Table II.

(3) HD - Mustard Gas: Mustard gas Is an oily, irritata  ,
blistering gas which is better for productig  casualties tWn
for its lethal effects. It is most effective in hot h&d
weather of about 80°F by skin absorption of vapor among masked
personnel in situations where Its considerably delay in onset
of lncapacltatlon  is acceptable. Considerable stocks of this
agent are available. As a liquid it is effective for a lager
period than as a vapor and this can cause enemy masking Z'cr
extended periods of time. Has a slow rate of evaporatlm  asd
Is heavier than water.

KD Is H which  has been purified by washing and vacuum dls-
tlllatlon, has less odor and greater blistering power than E,
and is more stable In storage. Odor Is like Garlic. For ktf;s
and incapacitating dosages see Table II. HD produces prW-
nantly  temporary  incapacitation and a low percentage of deaths.
One of its limitations is Its rate of action which is delayed
usually from 4 to 6 hours. Physlologlcal  effects are a-
matlon  of the eyes, redness of skin and blistering, inflammator.
reaction of nose, throat and lungs. HD Is persistent and may
remain  one or two days under average conditions and a week or
more under very cold conditions.

D. Incapacitatlw Agents

.
A-

research trends Indicate that future
be concerned with new types of incapa-
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cltating  agents. These agents would produce temporary paralysis, *
blindness, or mental effects. The substances would be of suf-
ficient potency that effective  doses would be inhaled by large
segsents of the population before their presence was known.
Their onset of action might be Im.aedlate  or delayed. They sight
be used during open attack or covertly. Such agents could be
used in numero,rls  ways to weake,.m defensive capabilities.

These agents could present unique sedical  problems. The
recognition, collection, and care of large numbers of psychotic
indlvlduals  might be a major task. The harm, which such lndivl-
duals would inflict  upon themselves and others, could multiply
the medical problems. Close surveillance would be needed to
recognize signs of psychosis in the medical personnel themselves.

The widespread occurrence of any of these incapacitating
actions possibly could be a signal of imminent attack by an
opposing force, and it might be a duty of the medical personnel
to rapidly organize and supervise some widespread medical coun-
termeasure which would aid in defense against an anticipated
attack.

(2) DM - Diphenylaminechloroarsine (Adamsite): DM does not va-.
porize  at ordinary temperatures ano  must be dispersed as an
aerosol through application of heat. Eas no odor. Median lethal
dosage 30,000 MG-Xin/M3  which is of minor importance for lethal
casualties. Median incapacitatin

z
dosage Is 22 MG-Min/M3  for l

mln  exposure, or 8 MG+lin/Mj  for 0 minute exposure. Skin and
eye toxicity Is Irritating but relatively non-toxic. Rate of
action is very high requiring about 1 minute for incapacitation.
Physiological action is lrritatin, d of the eyes and mucous mem-
branes, viscous discharge from nose, sneezing, coughing, headache,
pain in chest,nausea  and vomiting. Used mostly in smoke candles
and hand grenades. The persistency effect is low because It is
disseminated as an aerosol. Rate of detoxification is rapid in
small amounts and incapacitating amounts lose their effect after
about 30 minutes. Used mostly for riot control purposes.

(3) CN - Chloroacetophenone: A tear gas which causes tears to
flow and irritation of the skin. As with vomiting gases, CN
must be vaporized or dispersed by some other means than by Its
volatility. Stable in storage. Odor is fragrant similar to
apple blossoms. Median lethal dosage has no exact data but -
believed to be about 11,000 MG-?Kn/Mj.  Median incapacitating
dosage is 80 MG-Min/bQ. Rate of detoxification is rapid and
effects disappear in a few hours. Skin and eye toxicity is ir-
rltating  but not toxic In concentrations likely to be encountered

' in the fleid. Rate of action Is practically. instantaneous.
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Physiological action is powerful lac.hrymatory  effects, irrita?fZng
upper respiratory passages. In higher concentrations is irri-
tating to the skin and causes burning and Itching sensation es-
pecially on moist parts of body. Used In smoke pots, f;egdes,
and mortar shells. Persistency effect is low because
disseminated as an aerosol. Effects usually disappear in a few
hours. For riot control purposes.

(4) cs - Ortho-chlorobenzglidene~~lononltrile:  CS is a rela-
tively  nontoxic harassing  age5 ana is szaole  and effective
over a wide temperature range. It is effective at very  .low
concentrations and produces incapacitation by eye effects, burn-
ing in the nose, throat, lungs and &marked respiratory distress,
It is more rapid acting than C;?  and DM. Produces no adverse
effects when used repetitively or on personnel affected with
mild hypertension, bronchial asthma, hayfever, hepatitis, or
peptic ulcers..

Effects on old or yound persons are the same. When used
against persons who are hyper-ventilating, Its effectiveness 3s
greatly accentuated. Therapy ?as not been found effective or
necessary at this time. Talking with a person who has severe
chest symptoms 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
ordinar??  temperatures for two J-T-aars  without evidence of any
decomposition. On one test persons exposed to 4 MG-Xin/M3  were
incapacitated within 30 seconds. Suitable for use in grenades,
smoke pots, mounted or band  held  dispersers and helicopters.

Persistency effect is low because it is dissezinated  in
aerosol fem. See CMCP~:~"'I 24-25,  CvLR  2365, C'fi-U-4-20.

E. Smokes
(See 0P 2217, NWIP  l-2, FM j-5, FM 3-8, CImD 57-B)

(1) General: Smokes have many uses such as spotting, screen3ng,
signmnd  when WP 'is used there is an anti-personnel and
incendiary effect. The IJavy can use smokes for the followiA;:
Protection of ships at anchor or In action, to cover landings
and minesweeping operations, protect crippled ships and conms,
for decoy screens and rescue operations, to cover enemy command
posts and to conceal ships from aircraft.

Smoke munition expenditures vary with each specific mistion
and meteorological condition. Under normal meteorological con-
ditions it requires about twice as many rounds per minute g lLs
establish a smoke curtain as is required to maintain it.
cauable  of significantly attentuating  and reflecting the thd
radiation produced by atomic detonations, Since the thermal

.- . C‘ - w.
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radiation is ordinarily the aost far reaching effect of an atomic
explosion, use of smoke affords a .,leans  of reducing the exposure
of friendly forces. It may be used to partially protect these
forces from enemy-employed weapons or to Increase the safety of
these forces when ato;nlc  .nunitions  are used against the enemy in
proximity to friendly forces. When smoke is used to attentuate
and reflect thermal radiation, care must be exercised to ensure
that the smoke will not rise to a level that Its lower surface
is above the point of detonation.

(2) WP- White Phosphorus: A spontaneously Inflammable solid
which burns on contact with air to for.9 solid smoke particles
or phosphorus pentoxide. Phosphorus pentoxide then reacts with
moisture in the atmosphere to form droplets of phosphoric acid,
the dilution depending on the relative humidity. WP is used in
instantaneous burst munitions. The showers of burning phosphorus
particles are highly Incendiary for prolonged periods of time,
which makes WP excellent for harassing enemy personnel. The
heat produced In the burst of large WP munitions is so great that
a large part of the smoke pillars rapidly, reducing the otherwise
high screening efficiency of WP in all except fairly strong wind
conditions. At night the intense light generated by WP bursts
has a blinding effect on personnel. It is stable in the absence
of aLr and is most effective at wind speeds of 10 to 20 MPH.
Its low melting point sometimes causes WP to melt In stored muni-
tions, and if munitions are not stored on end, the center of
gravity 'shifts which produces instability In flight. This has
been overcome to a considerable degree by plasticizing WP which
is known as PWP.

Physiological Action: Solid or liquid will burn the flesh-a .--.m-- - .-a._
and s burns-%xr very slowly. WP vapors are very poisonous,
producing bone decay (no vapors are found in the smoke). Used
in Artillery, Mortar, or Naval shells, and in bombs, rocket war-
heads, and grenades. See next item PWP for details.

- Plasticized White Phosphorus:
::to?:ld

WP is melted and stirred
water; granules about 0 5 mm in diameter and produced.

The slurry of granules and water is mixed with a very viscous
solution of synthetic rubber (40%  GRS rubber in an organic sol-
vent). The granules become coated with a film of rubber and are
thereby separated from each other. The mass Is folded, stretched
and refolded until the composition is homogeneous. The mass is
dispersed by'.the exploding munition but does not break into such
small particils  as WP does. Burning rate is slow to quch an extent
that pillaring with PWP is much less  marked with WP. Properties
and effects are the same as Wp.

3-6
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(4) HC  - He.xachloroethaze: HC smoke mixture is a solid that
reacts to r'orm a sense,  persistent, grayish white smoke clozd
WhiC  il is slightly less dense t.han WP. HC is not affected by
tezperztxe. Used for screen:. ?g and spotting purposes and is
.;iost  effective In winds of 5 to 15 mph and under conditions ,&?
high  iiu~idity. Initial heat needed to start the burning of PZ
smoke mixture  is provided for with a starter mixture. As EE
mixture burns, intense heat and smoke are produced. Having  a
total .aoistr;re  content of O.s$  HC is very  stable under norsal
conditions,SC  smoke has no physiological  action.

One of the few smokes affected by humidity, drifts too
slowly and rises too high to be effective In winds below 5 mph,
Disperses rapidly in winds above 15 mph. Mostly used in sm&e
pots, smoke candles, floats, grenades and shells. Spontanwm
combustion is posslble,if  .noisture is allowed to come in czz&acf
with HC mixture.

(5) FM - Titanium Tetrachloride: A liquid compound which ca
be atomized by cietonaZion  or spraying into the air. When aMzrr
it i;j-drolizes  and the smoke soon becomes a composition of s&i&Z
and liquid particles. Carbon dioxide is used with FM to producs
pressure. Tie smoke, mixture is corrosive. The, color is light
yellow and In liquid form weighs 14 pounds per gallon. Re.a&s
vigorously with the moisture in the air to form a dense, whits.
persistent smoke cloud. The formation of solid particles some-
times clogs spray equipment. It has been replaced to a large
extent by FS. Used in generators aboard ship and also in
aircraft spray tanks.. Other properties and effects are sim5la.r
to FS. Mos-, effective at wind speeds from 5 to 15 mph.

(6) FS - Sulfur Trloxide  ChJorosulfonic:, A liquid mixture ~2'
555 sulfur crioxide  and 45% cTLorosulfonic  acid weighing 16
pounds per gallon. Was used during World War II when smoke
screens without fire hazard were desired. FS smoke is very
ineffective at low temperatures when mechanically dispersed,
Is stable in storage if dry. Should not be used With nylonl
plastic and fibers. Odor is acrid. Physiological action;
Liquid FS is highly corrosive to the skin. .,The smoke cause_s a
prickling sensation on the sk2n  because of the minute acid
particles it Is composed of; Exposure to heavy concentratm
or prolonged exposure to'ordinary  concentrations may cause
severe irritation of eyes, skin and respiratory tract. one cof
the few smokes affected by humidity. Mostly used in generati=
spray tanks and special munitions. Most effective at wind
speeds from 5 to 15 mph.
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(7)  SW  - Smoke Generator Fog: Oil smokes are produced by
mechanical generators that yield minute oil particles. A smoke
generator uses a aixturti  of oil and water to produce the smoke.
The water&  not a part of the final smoke; It helps keep the 011
vaporizing coil clean by reducing carbon formation during opera-
tion and by purging the coil when stopping the generator. Color
is white. Final smoke cloud Is stable and its life depends on
meteorological conditions. Most effective at wind speeds of 5
to 12 mph. Used for producing smoke haze, blanket, curtain,
etc. Oil used Is low viscosity petroleum 011 referred to as SGF
No. 1 or SGF No. 2. SGF No. 1 has a higher viscosity and is
used when temperature is gOoF  or above. SGF No. 2 is used at
temperatures of 0' to gOoF. Average field concentrations of oil
smoke are-harmless. .

F. Incendiaries and Thickeners

(1) TH - Thermite and Thermate: Thermlte  is an incendiary com-
L ide and powered aluminum, on ignitior

Et ~"~~~~&a~~~eo~f  about 4OOO'F  and releases a white-hot
molten iron which ignites material it comes in contact with.
TH3  Thermate  used for incendiary munitions such as bombs and
grenades, is a mixture of thermlte, barium nitrate, and sulfur
in an oil binder. Thermate  has improved incendiary characteris-
tics over thermite  and because of the binder is more easily
loaded into munitions. It is also used as an igniter for mag-
nesium type incendiary bombs.

(2) PT-1 - Gasoline + Magnesium + IM: PT-1 is a mixture based
on a paste comprisea of magnesium  aust, magnesium oxide, and
carbon with sufficient petroleum distillate and asphalt to form
a paste. Incendiary bombs with this mixture are easily ignited
by nose and tail fuzes  since they contain many combustible in-
gredients. Incendiary effects are about the same as with oil
incendiaries.

(3)  Oil Incendiaries and Thickeners: Oil incendiaries are based
on gasoline and may be either  all gasoline, or blends of gasoline
with fuel oil of any type such as No. 1 fuel oil, No. 2 fuel oil,
diesel oil, lubricating oil, kerosene, and sediment free crank-
case drainlngs. Elostly used in thickened form. Flame throwers
use unthickened fuel in jungle warfare where maximum range is
not required; Increasing the amount of 011 increases the range
and reduces the amount of fuel burned in flight to the target,
Thickened fuel also gives clinging qualities. It is used in
incendiary bombs and flame throwers.. .

(4) Ml Thickener (Napalml: Th%s thjzkener  Is a mixed aluminum

. . .
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soap in which about 50s  of the organic acids are derived from
coconut oil, 25%  from naphthenic acids, and 25%  from oleic a3=ld.
As issued it is in the form of small granular particles, light
tan to brown in color. An undesirable characteristic Of Ml is
that lt.absorbs  moisture rapidly from the air. Moisture causes
the thickener to change so that it may be unusable. Mixed with
gasoline at 18 to 2g°F  it swells until the mixture becomes a
more or less homogeneous gel. The percentage of Ml thickener
used in thickened fuel ranges from 4.2%  to 1276. Standard for
flamethrower fuels. 1

(5) M2 Thickener: An intimate mixture of 95$  Ml thickener a&
5s devoiatilized  silica aerogel or other approved antf-agglo-
merant. X2 thickener is an Lmprovement-over  Ml for use in f3re
bombs.because of free flowing and faster setting c~haracterisr;lcs,
Standard for fire bomb fuels.

(6) M4. Thickener  : A composition of aluminum diacid soap of
lsoo~%ic  acids containing 3% silica aerogel or other approved
anti-agglomerants. For fire bomb and flame thrower fuels..

(7) Other Thickeners: There are several other thickeners us3.q
rubber and ocher  ingredients t;ha t are effective but are much
more diffi cult to use than Ml or lM2,  IM incendiary oil, type
1, is an example of the use of isobutyl methacrylate, polymer E,
Three other IN incendiary  oi,7 mi;ctures  are obtained by varying
the Ingredients.

(8) Ignition: Most oil incendiaries are equipped with white
phospnorus igniters to Insure ignition because the bursting
charge may not cause ignition. Since WP ignition is prevent&
by water, a sodium ignite-- Is used in incendiaries dropped
over water.

G. Modifying Factors

(1) Tne factors which modify t1ie  behavior and effectiveness
of CW agents are the methods of dissemination, meteorologic&
conditions, and the terrain in the target area. In tactical
employment, weather influences chemical agents in vapor or
smoke form more than it does those In liquid form. Chemicals
may be disseminated by bursting ammunition, spray tanks, b&s,
rockets, missiles, drones, mines, artillery and naval shells,

f
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(2) Temperatures: High temperatures increase the rate at which
the liquid agents evaporate, while low temperatures decrease this
factor. Surface temperature of the target area affects the per-
sistency of the liquid contamination and the vapor concentration
imnediately  above the agent.

(3) Temperature Gradient: Vertical variations in temperature
affect air stability which under unstable conditions may cause
gas or smoke clouds to disperse quickly. Numerical temperature
gradient values are obtained by subtracting the a;r temperature
1 foot above the ground from the air temperature o feet above
the ground. For calculatLon  of amzmunition  requirements, tem-
perature gradient forecasts a're  desirable in terms of Inversion -
Neutral or Lapse.

(4) Lapse (Unstable) Condition: A-decrease in air temperature
with an increase In neight. Such conditions normally exist on
a-clear  or partially clear day. Characterized by
from thermal  air currents.

turbulence

(5) Neutral Condition: A condition between Lapse
Inversion (Stable). Such a condition exists whes
about the same temperature between 1 and 6 feet.
on heavily overcast days or nights about 1 or 2 hours before

(Unstable) and
the air 1s
Usually occurs

sunset or after sunrise.

(6) Inversion (Stable) Condition: An increase in air temperature
with an increase in nelgnts. Such a condition usually exists on
a clear or partially clear n,,qrht  and on early mornings until
about 1 hour after sunrise. Characterized by a minimum of con-
vection currents and maximum  stability.

(7) Effects of Wind: High winds incr 'ease the rate of evaporat
of liquia  agents, and quicklyP dissipate gas and smoke clouds.
Large area toxic chemical attacks can best be made if the wind
speed is not over 12 mph. Small area attacks can be made most
effective in wind speeds of 6 mph or less. Wind can affect
smoke .in many different ways. See FM 3-5  for other smoke con-

ion

1

ditions.

blister gas but does not incr
Heavy rains wash away 11~~--
necessarily hydrolyze or dest
are affected by humidity. - '--#

-2 . ; -';'t  -, . . . . r;

(8) Effects of Humidity and Precipitation: High humidity,(8) Effects of Humidity and Precipitation: High humidity,
couplea  witn hign  temperature.  Increasescouplea  witn hign  temperature,  Increases the effectiveness of
blister gas but does not increase the effectiveness of nerve gas.
Heavy rains wash away liquid agent contamination but may not
necessarily hydrolyze or destroy the agent. HC and E'S  smokes

!
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(9) Effects of Cloud Cdver: Clouds indirectly affect toxic
cher;licals  since they affect  the vertical temperature  gradient.
If the sky is covered with clouds, radiation Is reduced from
the sun to the earth's surface during the day, and from the
earth's surface to the sky at night. The amount of this redurz-
tion depends on the extent of the cloud coverage and height amd
thickness of the clouds.

(10) Effect of Terrain: The contour of the surface of the
grouna,. togetner  with  the absence or presence of trees and
vegetation have important  effects on toxic ckedcals.

(11) Effect of Soil: The text;;lre of the soil affects chetical
shell penetzatlon,  cratering, and the extent of liquid contti-
nation. Soft soil tends to bu:r;r  point detonatLng  axmunition
before bursting, and also affects certain type bomblets  and
being porous soaks the agent up quickly.

(12) Surprise  Effect: The ability of a weapon to deliver a
surprise concentrarLon  of totic chernlcals  on a target within 30
seconds is an important factor in the selection of weapons fsr
delive,mJ  of toxic  chemicals or biologicals  to certain t-#es  OQ
targets.
-w

ti. Time of Onset and Duration of incapacitat'on

(i) The time afte-p an attack  before incapacitation will occurtation  will 0ccUr
will vary from 2 minutes to 24 hours. The e,xact time will:ne e,xact time will
depend on the type of akent, route of entry into  body, amouneitry  into body, amoune
of agent, etc.' Table I gives approximation of the tLme  de&yLtlon of the tLme  de&y
which may be e,xpected.

&gmt axi :iao-.e Time to Cnset cf Duratfon of AveraPe  Ferzeat
of Zntry Into ( A )  rzcapacitatlon  hCapaCita-  casualties  kc-

B cdy Range - &an ti on Fatalities (B)

G B. - Inhalat',cn 20-30 3.n. 15 41ln. l-5 Days 25

HD - Eye Zfects 3-12 Hrs. 6 Hrs. 2-7  Days 3

ND - S3zin
Absorption 3-X Hrs. I2 I+?.. 2-6 Weeks 3

vx - Inhalation L-30  Mix. 15 Min. l-5 Days 25

v x - Skin
Absorption 15-2LO  Xin. .GO Xin. 1-5,!aYs 25

_
(A) Depends on Dcsage Received. (B) Depends cn Medical Treatm?zrL

- . ..a  . .
3



NAVORD REPORT 6954 (FIRST REVIS
.

I. General Method for Estimating Performance of CW Munitions
(Standard Criteria on which Casualty Estimates are Based)

1. Toxicity values for Incapacitating or Lethal dosage. (TableII)  '
2. Breathing rate of 15 liters per min. (troops in mild

activities). Meteorological conditions for these esti-
inates  are:

3. Wind speed: 5mph.
4, Temperature 60°F and Temperature gradient: neutral
5. Casualty Level: 30% when practicable.

Levels of protection used for these estimates.
6. Personnel without mask or other toxic protection.
7. Personnel with mask available.
8. Personnel without overhead cover (trench or fox holes).
9. Personnel with overhead cover (rain protection).

10. Terrain: Flat with scattered vegetation.
11. Personnel is assumed to function In target area, and

randomly distributed in impact area..
Table II- Agent Toxicity

Agent and Route of *IC-50 or lD50 **LCt50 or LD50
Entry Into Body Incapacitating Dosage Lethal Dosage

GB- Inhalation or 35  NG-Xln/'?3 70 MG-Min/M3
Eye Effects

HD - Vapor Eye . 200 XG-Xin/l43 1500 MG-Ian/M3
Effects

ED- Vapor Skin 2000 MG-iSin/m '10,000 MG-Mln/lM3
Absorption

n- Aerosol - 30 PIG-Xin/K3 35 MG-MLn/M3
Inhalation

.
vx- Aerosol - Skin 160 HG-Nin/M3*** 200 MG-Mln/M3***

Absorption
vx- Liquid - Skin 2.4 MG (Bare Skin) 24 3.0 MG (Bare Skin)

Absorption MG with 2 Layers Of 30 MG with 2 Layers
Combat Clothes of Combat Clothes

*Dosage required to incapacitate within 24 hours, 50s of person-
nel exposed.

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

***Values assumed normal combat clothing, which leaves a small
fraction of total skin area uncovered.

3-12
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.i. Estimation of Expenditure Bates for Standard Conditions

Table III - Standard Agent Expenditure Bates (1)
(?ounds  of Agent Per Hectare to Achieve 305%  Casualties)

Agent

G B
G B Spray
vx- Aerosol
vx- Liquid (4)
H D (3)

Men in Open Men with Overhead Cao+~r
No iasks  1 Xasks No Masks I Masks
Available 1 Available Available 1. Available

3.0 n" 36  # (2) 3.0 # 36  # @,$
6.0 n" -- 6.0 # --
3.0 # 12.0 # 6.0 # 24.0 #
4.5 ir

'20.0 #
4.5 iv

140.0 + 2o:o  # 140.0 $

(1) Values are based on standard meteorological and other
conditions shown above in Table= and Par. I.

(2) Casualty Level 5 to lj$  for this situation .;o higher
level can be assured.

(3) Xedian  values for various type munitions.
(4) Values apply to Alrburst  or Spray Munitions.

K. General Iiethod for Estimating Munition Expenditure Rate

(1) It is usually desirable to e-press  expenditure in terms af
number of munitions per unit a--mea rather Uhan  as weight of
agent per unit area.

(2) Munition expenditure rate can be estimated by making  use GS
the following:

Munition e-xpenditure  rate = agent e-xpenditure  rate
W'E. of agerx  per munition

(3) Standard agent expenditure rates can be obtained from Table
III, The weight of the agent in a munition can be estimat&
by using the rule of thumb in Table IV.
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L. Rule of Thumb for Estimating Agent Content of a Toxic
Chemical Munition.

Table Iv

Agent Payload
Type of Munition (Fraction Of Total 10Jnition  Wt.)

ArtilleTJ .0-i
Mortars and Small Rockets l 15
Missiles and Large Rockets .25
Spray Tanks .75
Cluster Bomblets 025

Massive Bombs 930

Note: The above table should not be used when less than 10
rounds are to be fired.

M. Rule of thumb for estimating performance of GB, VX Aerosol,
ana  dD agains;; troops wi';hout masks available.

(1) The percentag, p of casualties in the target area is equal to
the percentage of the coverage of the target with an Dot50  or
greater. For example, if a sauare mile target of uniform popu-
lation density is attached wi<h  GB so that 0.6 square mile of
the total target area is covered with a dosage equal to or
greater than Ic

i
50 (35 MG-Min/N3)  of GB, then approximately 60

percent of the otal target population not equipped with masks
will become casualties.

(2) Following is an example of the use of the standard agent
expenditure rate in Table III and rule of thumb in Table IV. A
Mortar shell weight .is  about 50 pounds. If this were converted
to a GB round, what would be its expenditure rate to achieve 306
casualties among unprotected troops under standard meteorological
conditions?

(3) The standard agent expenditure rate is in Table III for this
round is 3 pounds per hectare. Tne agent weight In each round
is estimated from Table IV to be 50X.1557.5 pounds. Accordingly,-- - ,- .
the expenditure rate of the GB round would be 3

7.5'
d.4 pouna

per hectare to produce 305  casualties under standard meteor0_ - -. . L> ___

.

gical  conalzzons.
.-r -  -  - 3 . _.“.. _. a-,  . . I. -

., .,. u .:..
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N. General Method of Estinatlng  Area Coverage.

At t&es it is des Arable to e4xpkess perfomance  of t0xir:
C'd  mnitior,s  in term of the area covered per munition rat-
than as an expenditure rate. The area coverage of a nunitim 2s
the reciprocal of the e,xpenditure  rate, or:

Area coverage per mnitions  = me=.

For e,xaaple, above It was estimated that the e.xpenditm
rate of a 50 pound GB filled mortar  shell should be 0.4 roumis
per hectare. Therefore, the area coverage of this round wmild

be &= 2.5 hectares for 305 casualties under standard

meteorological conditions.

0.

for

General Method  for War Gaxing  Toxic Chemical  Munitions

The basic formla used for war gaming HZ has been adapti
CW. T!:e slmplif4ed  for-nula is:

Wr,ere:  F =
N=
Ca=
f =

Ta=

Fraction of casualties
No. of munitions functioned on target
Std. Casualty Area (Hectares)
Correction factor (or a product of two or zmre
correction factors)

Target Area in Hectares

TO convert fraction of casualties (f) to percentage ca&tie:
nultiply  by 100.

P;.  Standard Casualty Areas

The following simplified  method of calculating the stan&rd
casualty areas (CA) is :

CA = 30s Casualty Area per round x 0.3
The 30% casualty area (in hectares) of a round Is obta3ned

by dlvldin g the agent weight of the round by the standard z-
diture rates for 30% casualties from Table III and par I1
example, the standard casualty area (Ca) for the GB filled 155XM
Howitzer round would be:

6.5 lbs
Ca = x 0.3 = 0.65 hectares

3.0 lbs/hectare
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Q. Meteorological  Correction  Factors  For Expenditure  Hates  and Area
Coverage - Table  V

Meteorological
Conditions

(1) Temperature,
Gradient
Inversion

NeutralLapse

(2) Wind  Speed  (MPH)
44
4 to 6

_ 7 to 10
11 to 1.6
17 to 32

(3) Tey=-t;y ('F)
40 to 80

b.0
30 to 50
50 to 70

+70

GB”” VX Aerosol*** HD
Expen- Area Expen- Area Expen- Area
diture  Coverage diture  Coverage diture  Coverage

Hate Hectares Hate Hectares Rate HectaresI

0.4 2.5 - 0.4 2.5 0.7 1.4

1.04.0 E5 ::: z5 1.01.7 A:"6

0.5 2.0 0.5 2.0 0.7 1.5
1.0 1.0 1.0 1.0
2.0 0.5

2:
0.5 1.3 :

5.0 0.2
5:o

1.7
g

10.0 0.1 10.0
g.;

. 5.0 0:2

1;3 0.8 e- -m -- --

i!l::
1.0 -- mm c- mm
1.3 -- -- -a --

-- -- -- -- 5.0 0.2
-- -- -- -- 1.0
-- -- I me -- 2.0

+ No correction  factora  given  for  VX Liquid due to lack  of information.
** No meteorological  correction  factors  are required  when target  personnel  have maaka,

**+  Temperature  la asaumed  to have no effect  on  expenditure  rate  or area  coverage
of VX Aerosol.

’ ..... . - ... .. - ... _,_ ........... ... ................ .-
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4GNITION
FUZE CARTRIDGE .

NOMENCLATURE : Bomblet,  BW Agent, 1/2#,  E 6l~4

TYPE: Explosive - Non self Dispersing - Base Ejection

PURPOSE: For dissemination of BW agent in aerosol fom  by
explosive means.

STATUS: Eng. Test complete. Non Std

DESCRIPTION: The bomblet  body ccnsists  of four basic parts:
the casing, the adapter, the rupture diaphragm, and the
closure cup. The two piece casing is made from 0.0478 inch
cold drawn steel. It is shaped like  the frustum of a cone
with an additional short cTlindrlca1  section at each end,
The fuze  Is mec.hanical,  air arming, point detonating kqact
type.

The fuze is armed during free fall after the bomblets
are released from the cluster, as ram air is forced into the
fuze  nose causing impeller blades to rotate at high spee&
These actions bring the prLmer  in line with the firing  p3n
and cartridge. The firing pin is driven into the primer TV
initiate the e,xplosive  train. The agent is carried Ln a
flexible plastic conical container.

The E 61~4 is considered to have better dissemination
than the M114  as It uses a slow burning powder, and yields
higher  proportions of viable agent in the clouds than were
obtained with the high explosive used in the Mll4.  Overall
bomb functioning rkllability  was 925.

AREA .COVERAG&
”

See E 133EL3  cluster
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BOMBLET,  BW AGENT, 1/2#,  E 61R4  (CHAMCTERISTICS)

CMLC  DRWG: C14-j-1465

NOSE HEX: 1!‘5  Across flats TAIL Eii O.D.: 1:5

O.D.: 1!‘5  (large end). I.D.: O’.‘750  (small end)

LENGTX:  75’328 WEIGHT: 1.w  Loaded

FIXXR  VOLUXE:  35 iMl FIXER  AGEXT:  Various BW

BODY MATERIAL: Steel FUZES. REQ'D:  One (Nose)

FUSE: E 34R4 Air-arz3.n::  PD M 26PRIXER:

FUZZ  ARMING SPEED: 4100 RPM's

AGENT CONTAINER: El1
USED WITH: E 133R3 Cluster

IGNITION CARTRIDGE:
gr of M9powder)

BURSTER:  El5 .

E133R3 CLUSTER CAPACmY:  544 Bonblets  E61R4

AGENT CONTAINER: E 11 BURSTZR: See Ign Cartridge

HANDLING SAFETY: See E 133R3 Cluster

E36 (2.29

REFERENCES : Ft. Detrick  Tech. Study 9 dated June 1958

4-2



r.-

: .

p
. -

1’
:1

? ’

i

. .

.y
i
i..

. -

T

;

t :

NOKENCLATURE: Bomblet,  BW Spherical, l.O#  E 134

TYPE: Air  to Surface - Self Dispersing - Explosive

PURPOSE: Dissemination of liquid BW aerosol agents
Warhead.

STATUS : Dev. to be complete ~~-61. T.C. Scheduled

.

from Sergean:

FY-62.

IlESCRIPTION: The E 134 consists of four ma,jor  components: tie
molded p-7astlc  bomblet  casing in two hlaves with six es-
ternal  ribs  60” apart at the equatorial saturn  ring and tx'
scoilers  at 45”, the explosive charge and the fuze.  TM

lng halves.
-isperses  dura_. L.-  _

agent is contained within the cas
When Aranned from hi&  altitudes it d

fall becz~~~eF~f-rczation-induced  by driv",ng ribs  on cute-___ mmmm

sphere surface, and impacts throughout the target area ;yer
a cAcukr  pattern. Each sphere functions on impact. at-

terns as a whole are aimable  and do no; require an accmte
prediction of wind direction to place the aerosol on e
target. This type sphere is capable of being released from
Supersonic missile warheads. This bomb is being deveMped
fob  use with the Sergeant Warhead.

DISPERSION-CCVERAGE: Tests indicate that the bomb will g1.e
pattern  diameters abouti* 90 percent of the release height-
Agent coverage is the same as Impact pattern and is depend-
ent upon the agent, meteorological conditions, and +ea.se
altitude. Areas from 15 to 60 square miles may be cmered
when used with the Sergeant Warhead.

. _

. - -*

.



NAVORD  REPORT 6954  (FIRST

BONBLET,  BW SPHERICAL, 1.04%  E 134 (CHARACTERISTICS)

cm DRWG: :.C 14-5-2624

BASIC DIA: 3!4 MAXDIA: 3!6 (Approx)-

FILIED  WEIGHT: 0.76# AGENT: BW Liquid .

AGENT CAPACITY: 212 Ml Approx

FUZE: Tl02gE2 ARMINGSPEED: 1100 to 1700 RPM's  Approx

GLIDE ANGLE: 2j" From Vertical (Approx)

CANBE  USED WE: For the Sergeant Warhead, which carries about
720 bomblets. Could be used with the XX-1  Dispenser,

PLANDLING  SAFETY: See XMC-1  dispenser

KZCXAMICAL  ADEQUACY: It is anticipated that the 955 functioning
customarily stated in military characseristics  f~ro~;~esi!.~
munitions will be achieved during the developmenb
plosive sphere. The explosive sphere can be designed with 2

very tough outer casing of high impact strength plastic. This

can be advantageous, particularly in missile applications,

where severe loading may occur during launch and warhead sepa-

ration.

REFERENCES: Ft. Detrick  Tech Study 9 dated June 19518

HISTORY: This bomblet  is a scaled down model of the E 133 which
was 4?5  basic diameter.

t
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NOMENCLATURE: Bonblet,  Spherical, 2.4#  (GB-VX)  E 13OR2

TYPE: Explosive - Self Dispersing - Air to Surface

PURPOSE: Provide toxic chemical offensive capability
.

STATUS : Estimated completion date IQ Fy-61

DESCRIPTION: This bomblet  has an aluminum  outer shell with 6
aerodynamic ribs on the outer surface. A spherically shaper

,burster  charge located concentrically with the outer surf’2c~

is used for disseminating the agent. The fuze is an allway~
Lipact  type which arms upon being rotated at 1800 RPM's,
The bomblet  is constructed of two halves to facilitate as-
sembly of the fuze  and burster charge. A steel ring clamps
the two halves together. The Inner shell Is of steel.

AREA COVERAGE: Dependent upon delive-ry  system, meteorologLnal
conditions, release altitude, etc.



NAVORD REPORT 6954 (FIT REVLS~ON)

B’ommT,  smERIcm 2.4+ (GB vx) E 130R2 (CHARACTERISTICS)

BASIC DIA: 4t5

OVERALL  WEIGHT: 2.4#

ExpLosrE  WEIGhT: 0.1%

AGENT: GB or‘vx

AGENT WEIGHT: 1.3C$

AGENT TO EXP. RATES:

GLIDE ANGLE: 23” with vertical (Approx)

TERiMINAL  SLANT VELOCITY: 1 7 5  ft/secVOiD: 10s

FUZE: XMg12 centrifugal arming - all ways - *impact

FUZE  ARMING SPEED: 1800 RPM

TERMINAL  RPM: 3700

CMIC DRWG: 14-5-2768

USED WITH: LittleJohn  Warhead E20, Sergeant Warhead E21,
' and

Improved Honest John Warhead ElgR2.

REIIZARKS  : Concept studies are also being conducted on another
-erical shaped bomblet which is approx i-7/8 ' dia and

employs an explosive for dissemination of the agent.

8.5:l

REFERENCES: ~~~-6232-20-050  dated 6 Nov 1959

.
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NOMENCLATURE: Bomblet,  BW, Flettner Rotor

TYPE: Self dispersing Liquid Generator, or Dry  Fill Dissem3naSsr

PURPOSE: Dissemination of BW agents (liquid or dry)

STATUS : The Flettner bomblet  Is in the research phase. Sped-
fit version for liquid agent fill could now  be developed fl

a requirement were established.

DESCRIPTION: The Flettner bomblet  configuration consists or 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-dispersI.ng,
Body dimensions are adzusted  to fit the de$ivery  system;
lengths from 5” to 7-l/2  inches have been tested.

A ? inch model for liquid agents can be fitted into %be
XMC-1 dispenser for the B47  or 852  Aircraft. The dispenser
holds176  bomblets  per carton, 1 carton per cell or 4,224
bomblets  per dispenser. Approximately Sml of liquid agene
would be generated by a fluid nozzle powered by nitrogen
carried under high pressure.

A 5 inch model for dry agents has been proposed for rise
with missile warfieads. Current research work is devoted &o
refining this concept. Dissemination of dry agent by gas-
.operated.nozzles  and by explosive separation of two tele-
scoping sections of the bomblet  is being  studied. Folm
end plates and other means to Improve  packaging efficiency
in small diameter cylindrical  warheads is also being stzati&,
Can be used with aircraft or warheads.
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NAVORD REPORT 6954,(FmST  REVISION)

BOMBLET,  BW, PLETTNER  ROTOR

withIMPACT PATTERN: Recent development tests indicate that
suitable choice of end plate and body configuration, annularCpatterns can be produced. Outer fiameter  up to 2.8 times
the release height can be obtained. The center of the
pattern can be filled in by use of delay-opening subpackages
or by use of more than one bomblet  configuration In the
payload.

APPROX.

APPROX.

APPROX.

TYPICAL CHARACTERISTICS - : :,',x-  _ i

7" Flettner
for XMC-1

5" Flettner for
Warheads -

D~NSIONS:  6.g5 3.2," x 1.15"  .
z

2.
5'.'1 x ,&45" x 0.88"

Lw
~, .

AGENT CAPACITY:. 5 Ml 60 cu/cm.- -6
1.w -,

, !

!
,

”

- -

qEPERENCiS  : Ft.. Detrick  Tech Study 9 dated June 1958.

_ -,  ,.  -‘-.
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TYPE: Self Dispersing - Liquid -

PURPOSE: Dissemination BW Agents--- -_-_

Spherical, E 120Rl-E  12OR2

Generator - Air to Surface
.
from aircraft

STATUS: Dev. tests complete. Eng. tests held in abeyance.
c
DESCRIPTION: This bonblet is composed of three major conporrenta:

The r$beed  plastic outer casing, cushioning material in W
outer casing, and the inner generator sphere  which is metal
and contains the generator ccmponents,  t;re  fuze,  propel&z&
agent container, and nozzle. The outer spherical casing is
provided r\rith  nine plastic external ribs which cause the
bomblet  to rotate in flight, thus, imparting a liffswll&
causes the bomblet  to glide from the vertical. .-
and glide causes the bonblet to disperse over a large m
after release.

The generator is designed so the heavier fuze componen%~
are opposite the nozzle in orde-p that the bomblet  on iqab
Will roll and orient the noz&,-1, in an upright position, cm

impact tke outer plastic casing falls away and also f3res
the fuze which causes gases to pressurize the space sur-
rounding the agent container, building up approx 1100 PSI
in about 4 seconds to rupture a diaphragm in the agent cop-, tainer to release the agent. The above description is &
the E 120,Rl. The E 12OR2  is similar except for 6 rib ou%er
casing and air arming fuze.

'LINITATIOXS: Bomblets  imnacting  on soft ground  may be trap-g&
in their self made holes to such an-extent that the sphere
cannot roll free and generate the aerosol. This does M%

occur on firm terrain. Frangible shell limits strength m43
cushioning layer reduces space in sphere.

. -. -&  ., -. . .- ;,.
- *“;-‘. i

‘!?

: r..



NAVORD  REPORT  6954 (FIRST REVISION)

BOMBLET,  BW, 3.W SPHERICAL, E 12ORl - E 12OR2

AREA COVERAGE: When used with XX-1  dispenser the agent coverage
-is the same.as Lnpact pattern: Dependent upon agent, mete-
orological conditions, and release altitude, areas up to 20
square miles (circular) or up to 50 square miles (elongated
by sequential release) may be covered. See XNC-1.

CHARACTERISTICS:

BASIC DIA: 4!5 FIILED  WEIGHT: 3.Qf  Approx

AGENT CAPACITY: 90 ml AGENT: BW Liquid

-TERiiINAL  VELOCITY: 190 to 200 it/set at sea level

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

FUZE: .E 47Rl pin arming, all ways impact functioning for E 12ORI,
and M 212 air arming Puze for the E 12OR2.

OPERATING TINE: Approx 16  seconds

USED WITH: XMC-1 dispenser

CAMLC DRWG: D14-5-2426

HANDLING SAFETY: See XMC-1 dispenser

.

REFERENCES :' Ft. Detrick  Tech Study 9 dated June 1958
BWL Tech. Report 24 dtd June 1959 .

.
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NOMENCLATURE : Bomblet,  Spherical, 3.w (GB) ill 134

TYPE: Explosive - self dispersing - Air to Surfahe

PURPOSE: Provide toxic chemical offensive capability

STATUS : Std USA

DESCRIPTION: This bomblet  is a self dispersing, sphericaX&
shaped GB filled munition. Dispersion is accomplishes  by
aerodynamic  forces generated by nine vanes on the outs3.&
surface of the bomblet. A cylindrically shaped burster
charge is located on and concentric with the spin axis
of the bomblet. At each end of the burster charge is a
tetryl booster charge and an all-rfays  centrifugal fuzz,
The outer casing of the bomblet  is plastic and the ~ILTW?
shell is steel. The fuzes  function on inrpact  and detonaik
the burster. The internal pressures produced rupture *
bonblet casing and disseminate the agent. A filling w&h3
is maintained to permit therzal  expansion due to tensperaiz=
c.hanges.

AREA COVEEGE: Dependent upon delivery
conditions a;?d release altitude.

system, meteorolc@za2

: I
,  - .  *.. .  -.
.’

Lf.
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NAVORD  REPORT 6954 (FIRST REVISION)

BOMBLET,  SPHERICAL, 3.4# (GB) M 134 (CHARACTERISTICS)

BASIC DIA: 41'5 AGENT: GB F.E.: 322.4%

OVERALLWEIGHT:  3.4# AGNT-WEIGHT: l.l#

LBIJRSTEXI  CHARGE: O.l%# GLIDE ANGLE: 15,;r;0,,2,010  from

TEIU~.J&  SLANT VELOCITY: 250 ft/sec
i;npact  (2 used)FUZE  : FJ 911 Centrifugal aming - all ways -

~ZE ARMING SPEED: 800 RPM's

BUFlSTER:  M33 AUX.  BOOSTER: M 135

* VOID FEQD: 85

'CMLC DRWG: C 14-5-2573  and C 14-5-2572

USED WITH: M 79 (E 1gRl)  762 m WarheaP

DEVELOPMENT HISTORY: In developaent  this itern was designated
E 13oRl

f . NOTE : This bomb is also being  tested with VX

REFERENCE= ~1 1-10758
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14Avom  REPORT  6954  (FIRST  1u3mxmg

NOXEXCLATURE: Bomblet,  BW Agent, w, M 114

TYPE: Non-Self Dispersing - Clustered - Central Burst

PURPOSE: For dissemination of a liquid pathogenic agent,

STATUS: Std USAF

DESCRIPTION: The bomblet  consists of two concentric sealed
steel cylinders, the internal cylinder containing the
explosive charges, and the peripheral cylinder containing

. the agent, the necessary fuzing,  filling, sealing, and -aero-
ballistic stabilizing accoutrements. The bomblet  functions
very quickly upon impact. The fuze,  air-armed during d*
scent, is so fast acting that the bomblet  only pen&r&es
about two Inches of its length before functioning. Each
bomblet  generates a discrete cloud of agent aerosol, us-y
round and close to the ground. Target effects are prOaxed
in areas swept by these clouds as they move downwind.

FUNCTIONIXG:  On ejection, arming occurs when the air press-
ana  velocity overcome spring pressure to engage the vanes
pinion gears and rack containing the primer. Rotarg  motion

of the'vanes  Is translated into lateral motion of the ra&,
bringing the previously out-of-line primer into line ti%b
the booster and the firing pin. On i!mpact, the vane ti set
back still further to allow the pointed axle of the vane  to
strike the primer. In order, the booster initiates the Inn-
ster,  which ruptures the two steel cylinders and releases
the agent.

AREA COVERAGE: Dependent upon height of release, height of
opening, meteorological conditions etc. See M 33 bomb
cluster.

.‘. . .



NAVORD REPORT 6954 (FIRST REVISION)

BOMBLET,  BW AGENT, 4jf, M 114

BODY DIA: l-5/8”

WEIGHT FILLED: 4.2# approx

FILLER VOLUME: 320 ml

AGENT: BW Liquidp-- --.

FUZE: N 174-PD-air  arming

(CHARACTERISTICS)

DRWG: c 14-5-753

LENGTH: 21-5/16 II

BODY IMATERIAL:  Steel 0.028~~ -

BURSTER: M29 (106 Grams-16 Pellets)

FUZES REQ'D: One - Nose

FUZE ARNING SPEED: 2qO ft/sec

USED WITH: M 33 Cluster (Cluster contains 108 bomblets)

DEQELOPNENT  HISTORY.: During development this bomblet  was desig-
nated E 4tJR2 .

HANDLING - SAFETY: See M 33 Cluster

RENARKS:  Under tests overall functioning of the PI 114 bomblet
was 89 percent.

REFERENCES : Ft. Detrick  S ec.
1

Report 236 and Ft. D&&k Tech
Study 9 dated June 195 .

.4-14



mNOMENCLA~  : Bomb, Incendiary, (TH-3) &, I4 126

TYPE: Bomblet  - Air  to Surface - Fin Stabilized

PURPOSE: Provide incendiary offensive capability

STATUS: Std USAF

DESCRIPTION: This bomb is an air  to surface munition, hexagonal
in cross section with a hollow magnesium body which  contaAns

.

the-kin  incendiary  cMrge. The nose  end is closed with
solid iron so that It fallsnose  downward and penetrates a
target without crumpling. Three vent holes in the body w
mit combustion products from the filling vent without burst-
ing the body. !T!he'major  components of the bomb are ",;Fn,
filler,, safety plunger, fin assembly, tall plunger,
nose, holder and firing assemblies.

The tall fin assembly has retractible  fins  in a holly
steel fin body. The fins extend through longitudinal sU%s
in the fin body and can be retracted by pressing a spring-
loaded tail plunger at the rear of the bomb. The M 126
Bomb is used in the M 36  cluster. Upon release from the
cluster, the tail fins are extended by springs and the
safety plunger Is forced outward arming the bomb. The
bomb explodes upon impact as inertia causes the firing p%n
to strike the primer. The primer Ignites the first fire
mFx,  which ignites the filling, which ignites the magnes%m
body and releases the filling.

AREA COVERAGE: See M 36 Bomb Cluster.

.
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NAVORD REPORT 6954 (FIRST IgVISIoN)

BOMB, INCENDIARY, (TH-3) 4# M 126

FIRED WT:.. 3.6-# FILLER-WT:

BURNING TINE: 5 to 8 min

(CHARACTERISTICS)

m 3-10 oz F.E.: 18.4s

MATERIAL : Magnesium body, Iron Nose, Steel Tail

FINS: M 15 (Retractable fins actuated by a spring loaded safety
p l u n g e r .

FUZE: None - Functions as inertia fuze  on impact.

SAFETY PLUNGER: Depressed by contact with ajacent  bomb in
cluster adapter.

USED WITH: M 36 Cluster, M 30 cluster adapter

HANDLING SAFETY: See TM 3-40.0

NOTE : The M 126 bomb is' identical with the N 50A3 except that
it uses the M 15 fin ln place of a hollow sheet steel tail
section.

DEVELOPMENT HISTORY: In development this bomb was designated E89.

REFEREXCES:  TM 3-400

I
4-19 :,
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NOMENCIAT  : Bomb, Incendiary, (PT-1) lO#, M 74~

TYP5: BomQlet,  Air to Surface - Fin Stabilized

PURPOSE: TO provide chemical offensive capability

STATUS: Std USAP

DESCXPTION: This is an air to surface munition, used with the
iVI 33 cluster. It is hexagonal in cross section, except the
tall, and measures 2-7/B inches across the faces of'the  hex-
agon. An extendable  tail fin stabilizes  the bomb in ffigbt,
T'he  complete bomb consists of a sheet metal body, a dome, a
WP igniting charge, filling, fuze and tail assembly. The
nose end is closed by a steel cup which provides a seat Z'or
the fuze. The tail end is also closed by a metal cup.

The dome is located behind the nose cup and separates
the fuze  from the filling and forms a container for two
.small  bags of magnesium and Black  Powder ML%. AWPi@%=
charge is contained in a plastic container behind the dome
and ahead of the filling. The booster end of the fuze is
inscde  the dome and adjacent to the black powder mix. liihen
released from the cluster, the spring loaded bar flies aif,
freeing the fuze release pin, allowing the fuze  to arm. T&
tail fin extends to stabilize the bomb in flight. Upon 3m-
pact, the fuze  ignites the black powder in the dome which
blows gases toward the bomb tail. This breaks the cup with
WP and ejects the filling and the-WP. The WP ignites upm
contact with air and sets fire to the lncendiaqv  filling
which burns for 5 to 10 minutes.

AREA COVYEGE: The burst radius of one bomb  is approximate-
3 to 5 yards. See M 35 Bomb Cluster.

f
i-
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NAVORD REPQRT 6954  (FIRST REVISION)

BOIMB,  INCENDIARY, (PT-1) lO# M 74Al (CHARACTERISTICS)

FIXED  WT: 8.5# FILLER-WT: 2.7% (PT-1) F.E.: 32.3%

IGNITION CXARGZ:  6 oz WP FUZX: M 197
FUZE LOCATION: Nose

FUZE  TYPE:
seconds

FINS REQ'D:
to tall

BODY MATERIAL: Steel

Impact - Direct Arming - Arming  Pin - 1.5 to 3.0
delayed action.

Integral, Telescoping,
sleeve.

Radial type tail fin attached

SAFETY: Release bar held In depressed position when bomb is
'yustered.

BURNING TIJE: 5 t0  10 minutes

USED  WITH:’ M 35 Cluster - 57 required
.

SAITFY  HANDLING: See TM 3-400

REMARKS: M 74Al  is Identical to M 74 except M 74Al  has an M 197
fuze  instead of the M 142Al,  and is used with the M 35 clus-
ter rather than the 31  31 cluster.

.

mER&CE:  TM 3-400

4-18
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BOMB  PARACHUTE A R M I N G  B A R FIRING PIN
OPENING OELAY

\ \ AETENT

WRSTEA  WELL
CONTAINING 8URSTER

FUZE
\--  --- Al I

-=IFyzy-600’1

. P A R A C H U T E  ._-  -_.._..  _ . _ - .  .

NOMENCLATURE : Bomb, Gas (GB) lO$, M 125Al

TYPE: Bomblet  - Air to surface

PURPOSE: Provide toxic che.-nical  offensive capability

STATUS : Std USAF

DESCRIPTION: This is a bonblet  type, air to surface _ri f _&.I?~  t= on,
USed wi'

--___ _- _.
..-k? the M 34Al clus ter . The bomb consists of a W@J,

filiing,  parachute, a parachute opening delay, a burstf;er
and fuze. The body is a sheet metal cylinder with a burster
well and fuze at the front end and a parachute at the reaz,
The parachute opens to 14 inches diameter and is opemgz
by a delag.tube  fastened to the outside of the body.

i

delay tube is l/2"  diameter x 6-l/4  long and contains a
firing mechanism, delay charge, and explosive charge.

When released from the cluster, the arming bar sprL.ngs
away from the parachute delay and the firing pin fires the

primer.. The primer ignites the delay charge which buns for
3 to 7'seconds, then sets off the charge in the parachute
delay. The explosion breaks the steel cable, freeing the
tail caD and removes restraint from the fuze aming ring.
The parachute onens  and slows the descent of the bomb, This
deceleration cabses  the arming ring to fall from the tize,
arming the fuze. Upon impact the fuze ignites the burster  .
which explodes the body releasing the filling.

A&A COVEFUGE: See M 34ti  Cluster.

. c

L



aoxB,  GAS (GB) lO# M 125Al (CXARACTERISTICS)

ACTUAL WEIGHT: 8.9

WZIGHT  FILLER: 2.6#  GB

EODY  1Y19T'L: Sheet Steel

FTlZE  REQ'D: M 196 (Installed in

XJZE  LOCATION: Nose

LZNGTH:  12" F.E.: 30.6s

3ODY  DIA: 3-5/8'

FI?JS RR&ID:  None

bomb during manufacture)

FUZZ  TYPE: Detonator - Safe i‘mpact  nose fuse  of the direc-arming
inertia arming t-ye.

&RZJ. RZQ'D  To ARM: None PAPWHUT3-OPHNING DELAY: MlAl

EURSTZR  REQ'D:  M 31

A,R??EIG DEVICE: Arming ring type restrained by parachute arming
aelay

IGNITI?JG  CPRGE REQ'D: None

KWDLING SAFRTY: See TM 3-400. Xever  attemut  to disarm an armed
ib2e in tcis  bomb, or to defuse the bomb; a bomb with an
armed fuze must be disposed of by bomb disposal personnel.

USED WEK-I: M'34Al Cluster

D-37ELCPME?JT  HISTORY: In development  was designated E 54R6

mERENCE:s  : TM 3-400,  TM 3-250,  TM 9-1980

4-20
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NOiGlICLATL7ZE:  Eo:nb,  Cube, Totic,  10% (VX-GB)  E 132

TYPB:  Self Dispersing  - Cube

PURPOSE : Dissemination of Chemical Agents from Aircraft

STATUS: Study complete. Awaiting USAF requirement. Non 3tL

DESCHIfTION: A compact munition designed with m=iDUm  perTox=+
ante  and payload weightE;ertotal  systems weigmlt,  having
greatest Area Coverage consistent with the potential ol' tke
agent employed. This  infers widely dispersed multiple SPIXZ~
points, the use of chemical  agents of increased toxici%, rc
an efficient agent dissemination tihrough improved fuzzing  -
burster  system.

Can be dropped frcn  Ai-"vmraft  using BOeinii; or Hays a-
pensers whit k carry 72 bombs. A E4’7  can carry one diqexser
with  anagent  payload or 5C20  lb's or a B52  can carry t;& &k+
pensers. Self dispersion Is accomplished by driving vanes
on the cube body to provide spin during flight. The cozi-
bined  translational and rotational motions Induce a lZ!!%
force which causes the munition to glide from the verlZ!Z,
The fuze  system may be set for Air or Ground burst.

LIMITATIONS: As the OptiZWn burst height may  fall at any al%-
tuaes less than 100 ft. avove the target, various fuze  sy&z~~
were applicable to various burst-height ranges below *a5
f igUre. As GB may be used as well as VX it may requi=  H-
ferent burst-heights and a new fuze  or a compromise fuzz  may
be used.

AREA COVEEGE: Based on CWL  work It has been estimated t-5 an
agent  contamination density of 100 mg/s will be effective
against personnel when VX is used. A mathematical model fcr
aerosol deposition was employed to determine the optimum zrr
coverage at'the "100"  level. These calculations Indicated
optimum area coverage for a single cube to be 113,000 mz
when functioned 400 ft above the tar et.

-conditions of 60'~  air temperature, 8
Meteorological

MPH  wind and a nentz!al
temperature gradient were assumed. The weapons syste.as
capabilities  of the B 52 loaded with 2 dispensers wiU.  zxxx?r
4.2 aq miles effectively.



BOMB, TOXIC, lOO#  (VX-GB) ti 132 (C%%4CT=RISTICS)

LENGTH: . 14” WIDTH: 24” HEIGHT: 13”

LOADED WEIGHTI 12%  (Include fuze and burster)

AGENT-'WT: pi+  vx or GB F.E.: 565

AGENT BURSTER  RATIO: 7:l FINS: l-1/2"  Width diagonally
-posed

FUZE  SYSTEM:‘ Electric fuze burster which may be air  or ground
bursr;. Proximity type fuze. See TR707 Dizr;lond  Ord. Lab
28 Oct. 1958

ANTENNA TYPE: Diopole Popout GLIDE ANGLE: 12O from vertical

ROTATIONAL VELOCITY; 900 RPM Approx

HANDLI31G  SAFETY: See TM j-250,  TM j-400  ..

DEVELOPMEZ?T  HISTORY: CMu=  project 4-04-15-032-08

.

REFERENCE :
TM00

CWL  Tech Mea?  30-52,  TR707 Diamond Ord. I+b TM 3-200,

4-22
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ARMING  WIRE\ 9 TAIL  FiN
I

~OI,‘~;iCLs\~~~  : Bomb, Sxoke,  PWP of WP, lOO#  AX-X  47A4

TYTS : Z3sslve  - Fixed Pin Stabilized

PUilPOSE: Prcduce  casualties, provide spotting ahd
s;;loke  .

:STATUS Std USA and USN 1849O.ti  Navy stock as of

DES CX'TION: This bomb is fin stabilized and deskSned  fc
or PW  . The body is cd;-7''-ndrical with a rounded nose  a&
trzxzat
coxpo:ter,ts  are the bonb  body, fins, -a--  l .-A

szer,  fuzz, and ar.-L3.3 wire. The bo:Ab is essentfally  &Ze
buzster  and s'uspen=

sa.-.:e as the 14 47A3 except for filling, c"or. or the ~,I
SiOil  lu,gs which are of heavier construcv-

,. 47&k,

The botiJ is sheet steel with a aetal  burs!er  tube eZ-
tezdizg t;?e  full length of the bo;iib. A threaaed  hole 3~

tke nose of the bomb  receives the fuze.
Two suspes?sloc

bazds  wit;: lugs at the top are clsmped  aromd the body wt,tb
SC rews  . A four vane tall fLn is welded to the taLl  secttir,,

The fblli.rg  chemical  is WP or PWP used for spottfx~,  sc-~z~-

ing, and a3ti-personnel  effects. Bomb  will penetzse  a.mmz

four inches of reinforced concrete.

AXA  COVEX4GE: On imact the filling  of one bOab  iS SCEt%E!Zd

over az area of about 20 to 30 yards in dla;;leter.



NAVORD REPORT 6954 (FIRST REVISION)

Born9 SLIOE,  pWp or wp 100# AN-M 47A4 ' (CHARACTERISTICS)

LOADED WEIGHT: 10% PIJP, 131#  WP F.E.: PWP - 70.5$

FILLER-YT: 74# PWP, loo+ WP F.E.: WP - 76.355

:LENGTH 52.9/16” .

BODY FIAT'L: Steel DRWG: 82-O-80

FUZE iEX,'D: AN-M 159 Preferred, AN-M 126Al is alternate.

FUZE TY?E: AN-M 159 direct-arning,  arxing-vane  t-ype, detonator-
safe inpact nose fuze. Instantaneous action. AN-M 126~1
direct azmlng, arzing-vane  type, Impact (all ways) nose -
fuze. instantaneous action.

FLE'V. REQ.'0 TO ARM: 400 to 500 for AN-M 159, 325 for AN-M 126~1
.
FINS REQ:D: 4 vane, welded to tail section during manufacture.

XJRSER  REQ, :-D  : AN-M 20 in FJ? bomb, M 18 13 WP boab. See rernzrks.

ARMING WI-RE:  C5 type A IGNITlYG  CHARGE: None

HANDLING AND SAFETY: T:!I  3-300 SUSPD!SiON:  2 Lug 14"

IRElMAiKs  : LXB#14  states that M4 burster should be used for WP
when bombing from high altitude; the Ml8 for WP when used
in low altitude bombing.

,

REFERENCES: TM 3-400,  TM 3-250, TM g-1980 and Landing Force Bull.
*14.  OP 2216

.

.‘.
. . .
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TVD’T.- -  -3. I.iassrlve  - Central Burst  - Fig  Stabilized

:-
i, PUi?POSE: Provide toxic ctie.zical  offensive capability

STATUS: 'Si~d USA and USX. Stocks are classified "SecreG". .

i
A .-

YL3\rrL
r\FCP  3  i-flI’O1;  : This  is a centza1  bi.rst,  fin stabilized bo.kib  CT-

ddrlcai  in sl;lape  wltk  az osival  nose and trunc: ted c orliE&.
-ii section. The co.;piese  bo.zb  c;;;igEz  of a sbeel  hod:,

tall f 9 7 asse.x’bi-y, -

amir,.: wire. A 7;zb..L~~ b,rster  extends i:e
nose fuzz? and
len;t;: of the

bo;;:b  ?=o;;i  a thread&  i>ole ir. tke nose Co t;:e  tail. A f-zz
adapztz is screwed i;:';o  -,he  openiz;S of t:;-e bt.rstt? well,
TWO scszer.sion  1::~s are 14" apart.. Fiiilng of t;:e  bo..;b  is

--

. a

.-
t

4

i- Car. be Lsed  witti  propeller  driven aircra$t  s';.ch  as Al&,
AD5, .XF, JDi, and P2V WCC?. equipped wit;:  14 suspecsion
racks such as :JK5i and aero 14A. Used primarily for
anti-; ersomel  effects. Wk.en t2.e  bo.:b is released t-ye  f~zr
arxs  af-,er  a certain  number of revol,;tions. upoc 1;3pacLI
the f:zzt functions to ignite We burster  cilarse XXCA  Ed-:

is ilodes  the bo,:b releasing t?.e  agent.

LIXITATIOX: Lack of low dra.z configurat;ons  discocrages  USC
witii je '; aiZ?craft  . I4 103Al  fin assembly is restricted to

--

:

+
YL .300  k-oh.

datea  h/29,'&.



BOME,  G A S .  11% (?I),  Pl70Al (cxA~~v~T~IsTI~s)

ACTUAL !EIGET:  12pq: WEIGXT-?TTLZR:  EJD - 60#  F.B.: 45.875

EiODY  MAT'L: Steel DR>JGS  : 82-o-$3,  D 14-5-1187

F I N S  EQ'D: ivl  102, ?I 102Al  or AN-3  103AI

FUZZ 2EQ:D: AN-ill  152 Preferzo.2; M 1lOAl  Authorized Alterzate.

FUZZ LOCATION: Nose SUSP9JSiON:  2 Lu:g  - 14 inch

FUZE  TYPE:  -Vane  arzkq,  izpacz functionizZ, instantaneous

REV. RXQ'D  TO ARM: 325 for AX-X llOA1,  375 to 500 for AN-M 158.

BURSTER  EQ'D: id 10 ov,limaL  LENGTH: 51-11.2"

ADAPTER EOCSTXR  REQ'D: M 10 - 230 gra.zs  Tetrgl

ARMING WIRE: One 1y2 Type  D IGNITING CHARGE REQ'D:  None

EANDLIMG  AXD SA?zTY: See T?l 3-g 00, TX 3-250

LizkNOTE : t zage  fins prohibi-;ed  on Jet aircraft but are
considered satisfactory for Navy use when used with AN-X 103Al
fla asse!;lbly and fin lock .n.ut Ml. (see letter of 1/6/jj  from
Re3c  to Pld via Re3, Rex&)  (Surn:zary  of low usage bo:nbs). The
M 70Al  is identical with tke $1 70 except that HD is used in-
stead of H and the ?4 7OAl  has an interior phenollc  varnish
coatkq.

iEmR.ENc,“s : TX 3-250,  TM 3-400,  TM g-1980,  TACWR?  Part 1 and 2
aazeo  4/29/'46, O? 2215
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RETORT 6954 (FIRST iU5VISm.j

FINS

!!O~~EXCLXTURE:  Bomb, ToxLc,  500# (TX-GB)  EX38
TYPE : Massive - Dow Drag  - Fin Stabilized

PURPCSE: Provide Toxic  Cbe:rical  Offensive Capab:llt;;r  by ~==aft

STA'XS: Held up pending Navy Decision.

DESCRIPTION: Suitable for carriage and release from
Lwre high speed, carrier based Navy Aircraft.
is 2 low drag design of ballistic stability and ai.mabLX~
with accomodations  for standard fuzing  of LIpact,  VT and
electrical fuzes. Meets design requirements for airbcrze
stores, and is compcW--'ible  with existing handling and tram-
port eqUpment, as well as military safety and storage.. The
system can be set tc air burst at 20 to 60 ft. altitude .ZX
100 to 160 ft. altitudes. Functions under release coti-
talons  of 200 knots to math  1.3, and 1500 to 60,000 ft, =1X-
ttide, at spin rates to 1800  RPM's. Can be csed  with &ez~
7A and Aero 20A bomb racks and the Aero 3A fxe chargkg
system.

LIXITATIONS: GB being a volatile agent is best disseminates $y
ground or low air bursts. VX bzing  non-volatile is best
disse.zinated  at relatively high  air bursts. Since burs-,
i-;e Fght influences agtnt  dispersion pat;ern,  VX predict",c-ars
2~ that a burst height in excess of 100 ft. will be requZr~
for optimum dispers:on  of an agent payload of approxima-zZ,-,-
310 lbs. A lengthy and costly R 2c D program  would ha=  23
be established to parallel bomb development. Tcis  does  not
appear justified, in the light of the advantages mentiorz&

AREA COVEiUGE: (GB) On one test with GE a lethal dosage &' 7Q
Kg-Min/mJ  extended over 211 area of 5050 sq net2rs  in 3
seconds and 132,000  so meters  in about 20 minutes. An Lzca-
pacitating dosage of 35 Mg-Min/m3  covered 5600 sq meters  .in
30 seconds and 288,000 sq meters in 20 minutes. With-XX  *+
casualty producing area is estimated to be t&t area c-t
with a ground contam ination  of 0.1, g/m3.  From  mathemaYZca3
models, it  was  determined that a 050 ft. burst height an;?d
net 295,000 m as an optimum area having a ground coniz+=-
tion of 0.1 g/m2 or greater. This does not represent Z&z
actual capability 2s the fuzing system will limit the Want
height to 160 ft. For this hypothetical case, the RX-38
bomb  could cover an'area of 43,000 sq meters at 0.1 @.Z le-

~.‘.“’

. .



xAvom REPORT  $54 (FIRST  REVISION

AHEA COVEZWGE  (Cont.): (Vx) Tne VX agent capaBility  of a single
~X-3b  bomb has been estimated at 137,000  m . This is based

tllnrl enntamination  density of at least 100 Mg-:4in,'m2on a grcY..- WV.._.
and  t:-.e deslan  b,urst height of the VT fuze i.e. 165  ft. The---- ----_
GB t,-.,.aqprlt,  capability was 132,000 m2 for lethal effects and
286,000 - -m2 for incapacitating effects. For these estimates,

was assuzed  with  effective  dosage  levels beingtotal dosage _.__ -- __..__  -
respectively 70 and 35  iQ-X.11/‘m3.

EO$~,  TOXIC,  50&+  (VX-GB)  n-38 (CuwCTEHISTICS)

i(lAX  DIA : 14'.0 LENGTH: 120'.'0 F.E.: 61s  approx.

AGENT: VX (GB Alternate) AGENT WI':  31#

FIAXED !4T: 514#  approx. EMPTY WT: 164#

AGENT DISSEXINATION: Explosive Burster - Ground

ELECTRICAL FUZE SYSTEI?: M913  (T7%) NOSE FUZE:

estimated

or air burst

VT - M20

TAIL  FUZE: M 930 Electric SUSPENSION: 2 lug (14")

i~~CFX?ICAL  FUZE S',JSTEI;I:  M 904 flose and M 905 tail

FINS: Attached to tail section

BODY $lATEHIAL: 0!103  thickness. aluminum DRWG: CVLii-314-5-3370

USED WITH: F&B, AZD, A4D, and A2F  are being considered as car-
riers of this bomb.

HANDLING SAFETY:  See TX 3-250

REMAXS : May replace MK94 if satisfactory.

REFERENCES : CWL Tech Memo 30-45,  TM 3-250, TM 3-400, OP 1280.
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NOIE~CLATLZE : i?omb,  FIro (X?) 5D2-#  XK  7 I
" P'od  L

TVP3: Xassive - Nonstabillzed2

PURPOSE : Use against dug-in troops, supply insz;z;;;;;  flit:
wooden structures and ccmoys  at low level

STATUS : S’;d  USN.  4344 :c Navy stock as of 31 Des 1960
.

DESC3ETION: This Is-a  :cn-stabilized,  c i g a r  s
iyd I

aLmir.u;n  bo;nb usea f c r  izcendlar7  yxposes. -8

three xatn  sections ax- ti\rO  e n d  ccnes.  A  CELiG=r-  tiA=

kolds  the nose, center, azd aft secti0r.s  toSetker. A

nu3 ring adapters sec-ze the zose  and tail cones to-+ek-$
sections. The filllns  i s 75 gallons of gasoline gel,
igniters and fuze coab-..‘-ations  ignite the fuel on LzQ~C~-‘ke bonb to %e
Tubes carry the aming wi,=es  fro=, m.x;;defo;-  .T;~~  effec3,
inside. Eornb  Is released  21; l o w  -

‘txdes  causes bo,Tb  to dig  crater *&ckRelease at hizti alto
traps gel, preventing it frown  spreading.

A l l  bo;nbs  z%'i:

e,qezded  nust  be  jettisonea  pr ior  to.landingL
af loat  or

+ wcr&+$
ashore. Max  speed limited to 475 K Ias on A.3 a--

T-
?
:-

ARE
. -

.--

and ma3( of 2.5  G’s.

A COVEZAGZ: Four uns’;abil,4isred  bonbs dropped fro:2  FgF-3  at
100 ' altitude, 300/343  KLAS  covered an a~~yyc~~v~~~L5~. , .~ ,"p  , n

s 339/350
--
7yds. Three bombs stabillzeh  wlm PIA  ry IW  --.
Et, dropped  from  sa.ne  a i rcra f t ,  saxe alt+;z;+z;;;,I
KLLS  covered an average of 734 sq  yds.

-9

area in whicli  75-1005  of gel is burned.
ACC ieker resort

-tried  t o  75 ~3
iLS 1176 dated 12 Nov 1952 states 3 bombs mo+-relezsed
capacity covered an ave--age of2926 sq yds wnen
singly, and 4 bombs dropsed  in pairs averaged 3313

sg gds.

See NAOTS Report #lg

4 -2



NAvom zzPoR~  6954 (FINEST  iksvIsIor\i)

BOMB,  5OO#  FIFE,  IX 77 ?lOD  1 (cwCTERISTICS)

BUORD  DWG. NO.: 1380243

WEIGHT OF FILL% 45% (75

FINS REQ'D: none .

ACTUAL WEIGHT: 520# full, 6% empty

gal. gas gel) F.E.: 87% approx.

BODY MATERIAL: alminun  - steel

FUZE  XEQ'D: I4 173 with imiter  M 23 (nose & tail), I4 157 with
igniter M 15 or M 16 Inose  or tall)

OVEFlALL  LENGTH: 108!'6 MAX DIA: 18!'73

FUZE  TYPS: PI 157 with igniter  id 16 (tail only two f uzes  required.
Vane aming. Inpact  functioning  (all ways instantaneous ac-
t20;l, nose or tail. 20 rev. to am.

AR?JING WIRES:, Double (two required) SUSPENSION: 2 lug - 14"

HANDLi?JG  SAFETY: Handling and storage of papala
OP 21d3. For safety procedures, in handling
fazes,  see OP 988.

thickener see
Igniters and

E;.TAm : 500$ low dra,= bo.nb ktended  as replaceTent  for this
boxb  was caxeled.

DEVELOPMENT HISTORY: USrllc  had 2 requirenent  for a boxb  usable
c. MK 77 Mod 0 was modified to 75 gal. capa-

city by shbrtening the center nose & tail sections.

REFEAXXES: OP 1280, OP 2183, OP 988, OP 2216,
Navord Inst O&50.6  dated 13 Apr 1954
Maots Report #lg  dated April 1953
Airc*aft  Amazetits  Bulletin 161 Fe5 1954
PTP-iv-31002  Report 1 final Sept 19%

4-3c
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F I L L E R  CAP1 ? /-ARMING  mms

TAiL  FUfE>

~URSTER  CHARGE L TAIL  SECTIO-U

Eomb, Toxic,(:\I?),  500#,  (GZ)  FX  94 XOD  0

- Low  Drag - Central  Burst - Pin Stabilized

PURPOS%: Provide Toxic Chemical Offensive Capability

STATUS: std. USN. Stock is classified !'Secret"

DESCRIPTION: This bomb is essentially a MK 82 GP fin stabZli~e5.,
low arag bomb which has been modified for GE filling. ES

primary me is for anti-personnel effects. The hod-r  is stee1
with a pointed nose. Czz  be fused for inpact or air Burst,

A confc'7  t;~eTk+e fuzzes are located in the nose and taalcurster  t~-~  elr-
fin is aztac5ed  to t!:e  tall by screw~.~~pt~r  boosters  21-5
tends tke length of the body cavi:ty; suspension  l~s a-r~
used with the mec*hanical  fuzes.
spaced 14" apart, w'th  a 'hoisting lug located on tke center
of gravit-y. A hand-hole cove-* is provided in the tail  ses-
tion to reach  the tail fuze and arming wires in the f?n,

fz.lThe-major components-of the boxb  areLbods,sct;+Ez bag-
assembly, axiing  wire, nose f.;ze, long sl,e.m  1-
ster tube with  c;harge, s-cspension  and koisting  lugs.

LIXITATIONS  : NAVORDINST  8024.25 restricts use of e-xterrfiy  or-r‘
riea stores with arming wires to 475  hots IAS.

AREA COTTE.aRiGE  : Pmecise  coverage decends  on the s?eciffc  =inl~~l~~.

apd  metecrolokical  conditions. -Dynamic  functioning of,8
bombs  at DPG  to deterxine dissemi  ation  efficiencg  mcatef
that  lethal dosages 100 3Xg-Xin/X ) for 15 and 30  second
int;;;zlsoyeraged  3 14 and 6836  sq yds respectively. The
ia. the gas cloud formed 10 to 30 seconds after tb;e

burst ii about 40 to 70 meters in open terrain and 25 to $5
in wooded terrain. See DPGR-207 for more data. "

‘.. ,



x~v0R.D REPORT 6954 (FIRST .w

BOMB, TOXIC, (NP), (GB), 500#,  5M 94 MOD 0 (cRAFu~~T~~TICS)

LENGTH  : 88.79 with fuze lo!75MAX DIA:

AVERAGE FIXED WEIGHT: 4418 BUORD DWG. NO.: 1380220

WEIGHT-AGGJT: 108#  GB BODY MAT'L: Steel F.E:.:  24.55

FINS REQ'D: Integral with tail cone (DWG. No. 1380549)

FUZES REQ'D: AN-M 103Al  Nose; M 195 Tail for iiilpact, or M 166~1
nose and M 195 tail for air burst.

BURSTER: (Drwg  138Og77) 16.1# wt Burster and Explosive

AGE,V/EXPLOSIVZ  RATIO: 8 :l ADAPTER BOOSTER: M 11541

ARMIXG WIRE TYPE: Two M6A2 SUSPENSION: 2 lug - 14"

HANDLING SAFETY: See TM 3-250,  TM 3-400 and OP 1280
.

1953 and releasedDEVELOPXEXT  HISTORY: Developed by CKLC July
co production January 1958. Was designated EX23 by Navy and
El10 by ACC during development

t

XEFERENCES: NAVORD INST  8024.25, DPGR-207,  TM Z-250, NAOTS
ii NO 27-58 OP 1280, OP 2216, TM 3-400, BUAER CONF.
?ZPGCII‘E~~L$+Z  (April  1958) to COMNAVAIRLAHT  ad COXNAVAIRPAC.

.

4-32



i s-

1

I --
l _

I l

:

.r  -
1 -

T -

i. -

. *
1
i-

I-

:Jir

-

,

i 2

1

SISP’ENSION  LUGS
ARUING  WIRES

NO N3IC  LAT.“Ez  : BOZIb,  TOXiC (x2) 75c$ (GB) x-1

Ty?S : Eiasslve  - Low Drag - 35 Stabilized

PURPOSE: To provide toxic  c.".exical  offensive Capability

STATUS: Std. USAF

DE%,-----..-!F7T=TTI?Y  : The MC-1  bcnb is essentially a 1n17-~P  dmolltio~., -.~_ 3--q lb,,7--  _
boxb  .?iodified  for a liou:,a cc"cezzcal  z;ller  and burster, The
complete  bonb  CO7lszszs-Lof the body, fin assembly,  one azmkg
wire, three suspemion l*.zgs,  a nose fuse, adapter boosters,
burster, filling zg;ez-L, and  a tail fuze  whlc:l; includes  a ~1:
fuze  d,-Lve  with a flex cs:pling  which cjnnects  the dr',ve  tz
the tail  faze. Tke bomb bo&J  is romd in cross sectian ~5%
an ogival nose and truncated  conical tail.

A burster tube is welded to the body at the nose ezxI  ax5
into a hole in the base plate at the rear. The br;rstw  tube
IS internally threaded  a: each end and is fitted with ruze
wells. The burster is a tubular flberbc * -- L
with composition  E and closed by metal ena caps. IC 2s iu.l-. I) 1 -_.-
stalled in the burster t-dbe when the boinb iz

3ara  con-calner  9111eZ. tl a-. 1-

j 2sse5uea. SC:
use with one or two lug SuSpenSiOn
and fighter-bonber  type aircraft.
external  carriage OE aircraft  with
knots lAS, and altitudes to 60,000
bonblng  syste.as.

on current USA3  bo&zer
Designed  for inter&  QT
release speeds to 600
feet or 1OW altitude

ARZA  COVZR;GE: Dosages equal to or greater than 5 i@-XLTLA  wE!I”f@t *---  .  l

�---ges  equal  tc

-=  -7e

bunker for eleven hours, and dosages equal to or greaxxr  t:--Ei.- ._ _ . w .
25 i$

/iP can ue iz;r~;es
bse -tiO&  a&r

ARZA  COVZR;GE: Dosages equal to or greater than 5 i@-XLTLA  wE!zf@
aececxa  for 20 to 30 ho*zs 3

n each trial. Dosages equal  tc
or grester  than 100 ~+-XLn/x
bu?ke f o r leveq  ho;&

were recorded outside of one

25'iJgkn/n 5
. and dosages equal to or grea-r  t:--Ei

were  kecoried  inside the bunker f r eleven Wur
Dosages of equa,1 to or greater  than 5 Mg-Xin/n 3 can be expec
ted at least one nile  downwind when bozb  IS functiod  a&~
strong invers'e"conditions.

It is predicted that significant dosages will be dovnld
30 to 40 miles  do!mwtid  when-27  NC-1  bombs  (B52  load) arc
fUXtiona1 under strong inverse coiiditions  with tezpem%raz

iages will  be muzm
L D0;;lbs (~52  load) arc.11J- -rith  tezpem%raf

.



XAVORD  REPORT 6954  (FLRST  RZVISIOX)

AREA COVZUGE (Cont.) : greater than j0'F. Troops occup$ing  for-
ziricstions  in tne immediate  vicinity cf bursting1 MC-1  bo;nbs
*rJill  be sub.jected  not only to the hazard of the I?lftial VaporI --a

cloud, but also to the residual vapor following :ri=xn  xay
x-e:.*-al2 in the ViClnit~  for tfh??ZS  days.

EOI'E,  TOXIC)  GB. 750# MC-1 (C;-:ARACmISTICS)  .

:VELGEiT 71% x.4x. DL4: 16" LEXGTk  : 90'"

'rJEi,STG-:'l  7 i:LER  : 229$  (24 gal) GB F.E.: 30&9$

TT)\I  ASSE:I,ZL'. :- -- N 131 ('I' lj2E2).  Suspensicr:  lugs shipped With fir..

SJS TEXS  LOi'?  : Single  or double lug 14" Chid.  CORPS DR%G. ' 14-j-273j

ADAPTER EOQSTER  REQ'D: T 45E:1  nose; T 64E4  tail 0

EUXSTER: 14 l/2+  Camp.  B. AGEZiT,'WRSTER  &XTIO:  1j:l

FIXES  REQ'D: T 7OgE3  (3 904)  nose; T 771x4 (Id 9%) tail, wit::
T 22So  tail fuze  drive assembly  and T 40 flexible coupling.

AR:Gi.NG T;ii?z  : T 10 (type  E, 2 branch).

EA>IaLrijG  Saz:T‘,'  : 'J';:;  3-300-2 a;:d  TY 3-250. Rough  hacdllng  and
ces;  at du,g;Eg proving grounds indicate

ckb..at  thisstorage
bo:Ab  is satisfactory for nomal nilltar3' handling,  Sk:ippi,?g

and storage.

E:AJAxs  : This  bo;3b replaces the ?? 78 and X 79
f“or externai  carriage, use of aming xZeS
speed of 453 hots IAS. See EUAER Message

Gas Eoxbs  only.-yres'urzcts  boxb  to
1021342 April 19%

RA D cor,tractDWELOFYZ?T  XiSTORY: Develcped  for USAF under
WA '4.12-r A. 0. s,TI;lit;?  co. X-1  bonb  is a zodification  of the
24 117 Or&lance  boxb.

-.. - _-_c---  ._

REFERENCES: D~GR  r#lg  ;une  1953,  TB 3-400-2,  TM 9-1980, TM 3-25C,
a;;d ATR GO-14 ..\

b- -
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SECTION
SECTION SECTION

NOI4EXCLATUBE: Bomb, Fire, ‘75C#  (N?), M 116~2  -

TYPE: Massive - Explosive EJection  - Low Drag

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

STATUS: Ltd Std USAF

DESCXPTION: This boxb  is especially designed for use on a 100
t-ype aircraft from whick it is forcefull;  ejected by V&a ex-
plosion activated pistons. It is identical with the M 336EA:
bomb except t&hat the t;fo  anmlaz  aluminum bulkheads in i%e
center section have been strengthened by ~-JO.%'  shaped re-
inforcements  of 5jl6” aluminum bolted to each bulkhead
beneath the suspension lugs. The reinforcements&o;K!
rigidity to with-stand Me e,xplosive  ejection.
section body is truncated conical in shape.

The &major  components of the bomb are.aluninum  nose,
center and tail sections, with a nose can and a tail curie
0s steel. The center section is cylindrical in shape -a&
is braced by two bulkheads which are connected by an al~.m5-
num beam. There are t?lo  suspension lugs spaced 14:'  apari;,
pro internal arming wires are used, one holds the nose cap
and tail cone in place. One fuze  with igniter is used in
both the nose and the tail. Ihe bomb is filled with 1Ow
of thickened fuel and used fo-p incendiary and anti-person-
nel effects.

AREA COVERAGE: It is estimated that one bomb released from  z?c
altitude of 100 ft at a speed of 300 to 350  knots  L&S  would_- - -
cover an ellipse area of 20 by 100 yards, and
duration of the fireball would be approx. six
more detailed information see A?G-TAB 47 Test
Fire bomb.

the aver-
seconds,, For
of M 116Al



(

EOMB,  FIRS, (NP), 750$  N 116A2 (cHARACTEE~~STIC~)  -

ACTUAL WEIGZT: 66%  full: 70#  e!;lpty F.E.: 89.8%

!dEiGHT Fm: .lOO gallons (61%) of NP

FINS  REQ'D: none SUSPENSION:

FUZZ REQ'D: One M 173orAN-M  173Al boznb igniter fuze
igniter.

2 lug 14"

in each

IGZITERS  REQ'D: One :*I  23 or A??-?1  23Al  WP iqniter  in each igniter
cup (One nose, One tail).

FUZE TYPE: Direct-aming, aming-vane  type, nose or tail, impact
(all-ways), instantaneous functioning. M 173 and AN-81  173Al
are identical except that the latte-~-has  large diameter  threads
on the fuze head and is used with the AN->1  23Al  igniter.

REV. REQ'D. TO ARM: 20

CE::TER SECTION: Dia l&5/8"

NOSE SECTION: Dia 18-l/2"  X

AAPI;mG WIRES: Two4 17 Type E

x 4a-5p long

32-i/2"  long

TAIL SECTIO"i: Dia 18-g/16"  x 39-l/4"  long

OVEULL LENGTH: 137"

i3mARKs  : Safe release speed without ezection

USED WITX: F lOOD,  F lOOF,  F 84 and F 86

EAXDLiXG  AXD  SAFETY: See TM 3-400-g

450-500 knots

,KFZRENCES  : TM 3-400,  TM 3-366, APG-TAP@?',  .?IB 3-400-g

_ir  .-
*;-. _ -.;.  .,
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XAVORD  RB?ORT  6954  (FIRST REVLSI~]
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NOI4EHCLATURE: Bomb, Fire, lOOO+,  (XP) Mk 79 Iwi 1

TYPE: Massive - Low Drag - Fin Stabilized - Collapsible

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

STATUS : Std USN. 1444  on hand 30 Dee 1960

DESCRIPTION: This is a low drag, fin stabilized, collapsible
berm  wnick was orfginalltJ  designed for mechanical  fuzes,  5x5
provisions have been made for electrical fuzzes  also. It
consists of four basic sections; nose, main, aft, and taZ
which  telescope together. The first three sections are
steel, and the tail section  belzg  a void space  is aluAnm,
Fuel-resistant gaskets seal the joints between all sections,
Detachable aluminum fins are ixzstalled  on the tail for SF-
bility in flight. Nose and tail caps are also provided.

TWO screw-in suspension lugs  are urovided  in the zla&a
section 14” apart. k hoisting-lug
the suspension lugs.

is-located midway be-

AREA COVERAGE: When  dropped from 3500
270 t 2go knots IAS  witk  50  to 6o
folloLng  uatterns  were found:

ENGTX-: Min. 6 0 yds, F&X. 100
WIDTR  : Min; 20 ids,  Max. 47
AREA: Min. 875 sq yds, I!!!.
sq yds. Greater area coverage
from higher altitudes.

to 4300 ft. altitude at
degree angle dive the

yds, Average
yds, Average
2750  sq yds,
was obtained when dropped

- -.

1



ww~m  REPORT.  6354 (FTBT  REVISIOK)

sop%,  FIFE,  loOO+,  (Nk) MK 79 ?:IOD 1 (cMRAcTERIsTICS)

WEIGHT  ZiQ’I’Y: 212#

WEIGHT-'TT.LER: 7OCg

168 !I.,ZXGTX :

FIX i3EQ'D:  Detachab

112  ,~a’,  ) C&S  - XP  N2.X  - ‘j$  void

DIA :Z?AX 191'6  at Fins

le alu.minum  f-n5 s installed on tail section.

Fuzzs  FEQ'D:  ?Iec1hanlcal,  [*I 1;; fuzes  with M 23 igniters in two
pAaces, .or  electrical, EcoC w,"&3'5  i-4  20 nose element for air
burst.

FUZE  TYPS:: 171  173 is vane-arming, LJDaCt  functioning (all-ways)
instantaneous  action, nose or tail fuze, 20 revolutions re-
quired to arm. XB66C  is electrLc  fuze actuated by impact or
M 20 (VT) nose fuze.

ARMING ‘CTS  : >lk 2 type D double DRWG  X0: I.884353 and LD 5i75jl

GROUND  BURNIXG  TIE: 11 sec..average

SGS?~xSION:  14" 2 lug BODY  L~~TERIAL: AiUclinUm  and Sttel

EWDiZXG  .45ii SAFETY  : O n c e  ti-.e telescoping sections of the bomb
are assekbied  c;-seg  cannc;; be disassembled. When bomb is
filled, it must be used or ,jettFsoned  as landing  afloat or
ashore is prohibited. RestricYI&ad  by NAVORDINST 8024.25 when
carried externally and equippe- + with VT fuze unless auxiliary
safety device and arming delay ar-0 used and t;hen restricted
to 400 knots  IAS. Armlnz wires restricted to 450 knots L4S.

Ei*lm : This  bomb will repiace  a11 75% Navy Fire  bombs.

m-&q!cES : OP 1280, OP 2163,  OP 2216, Aircraft Armaments Bulls .
161, NAVCRDIXST  8024.25, BUAER Xessage  102134-Z April 1958.
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XOG3CLATURB: Cluster, BW, Boiilblef  , 5.0# El 33

TVB: BW - Boxblet  Carrying  - Air to Surface

PURPOSE: Tc provide biological offensive capability

STATUS: Ltd Std USAF 2

DESC-!RIPTION: The 500 lb cluste-v adapter M 25 is designed %ZZ
contain 108 BW boxblets  X114, forzing  the IYI  33  cluster,
The fin is prepared by securing a 38  inch length of prixa-
cord to one fuze adapter, circling the primcord  around  a
light sheet aeta disc in the center of the fin cone a333
securing the othe-- e?d to the opposite fuze adapter.

Upon  functioning of either tail fuze, the prixacorx3  is
detonated, driving firing pins into tne three cartridges
whose blast flatter. s the xii11  split nut retaining spmer
allowing its prongs to open and release the cluster fmm
the casing. As thz pressuz'e increases against the end ,of
the cluster, it is ezected  froa the casing. Once out a3f  5
casing, the four buckles unfold to allow the air to SW
the bonblets.

LIXITATIO:$  : Current bcnber aircraft are not equipped to d&Zv~r
the i.1  33  cluster. T?e M 33  cluster has no neans  for maZi--
taining texperatur, p control within the cluster. The ~~ZZJ*

fill will freeze upor, storage at freezing temperatures  d
will deteriorate ix storage at room  teixperature  or hi*,



CLUSTI2.3,  BY BOXBLZT,  5OQ$  f:i  33

AREA COVZUGE:

Agent C&eraqe:  Area coverage is depe-?dent  upon the agent,
local setzorological  condit'ons, and release altitude.

I

long, narrr
altitud-
shortez
cluster- UY~
the 1--L--.
f'- b CLIU
ft lonr

fact Patterz: Clusters have been released at altitudes
from  j,OOO  ft to 35,000 ft. The ground impact  pattern
produced by M lib bonblets fzon  the M 33 csustezshi;ha
long, narrow ellipse wnen  released and opened ab
altitude. Patterns for low altitude openizg  are much
shorter. Pattern dixenslons  depend on the height of
cluster opening and the cosLne  of the cluste-p angle at

the instant of opening. With cluster released at 35,000
tt and opening  at 30,000 ft a ground patte:n  about 4,500
?t long and 450 ft in width was obtainea.

CSARACT%ISTICS:

DIA: 15"
I,ENGTH:  60-3/8~~

:WTTCTiTL-Y.  - 71% (Includes bonblets and fuses)

SUSTSNSIOiT:  2 lug

FILLING VOLUXE:  3.46

CLUSTZ OPZiJZlG: 38 ”

DEELO  PXX’  HISTORY :
natea  5 9oA3.

BO;.ELsT  CAp;iC  IF  : 108 of iv1  114 bonblets

X 10IL.inilliliters  z: iY7

Primacord FUZES:  Two M 153 in tail

During develcgnent  this cluster was deslg-

HA3DiII~G  SAFETY:  One M 33 cluster ;vas  dropped intact from an
alrcraTt,  penetrated the ground  without functioning of

G the safe jet-
the fuzes or bonbiets, thus denonstratin,
tisoning and handling characteristics.

RsmmCES  : Ft. Detrick Tech Stud'~  #9 dated June 1928,  TN 3-400,
Ft. Detrick Spec  Report 236 dtd Jan 1950

4-40



.

, .

i. -

I -
i
.

7 -

L -

:
s

i-

.

: -

. .

Bomb (?T-1) 75C#  IG jj

TYPE : Fin Stabilized - Boi;lblet  - Air to Surface.

PUPPOSE: PrcvLde  incendiary offensive capability

STATUS: St5 USAF

DESCX?TIO:i: This is an air to surface, fin stabilized clusts~
usea  fcr incendiary and  anti-personne, 1 effects. :%jor  E'DZ-
conents  are an K j0 cluste:: adapter filled wi.:;  z?z;,

23 pA2

bo::bs  (bozblets)  and fitted with a burster, - z;le

red, azlng wire and fin ass;'. The bosbiets are lcadk
Iztc  the cluster adauter  in 5 bundles o f 19 bo.:ibS  each, 5~
s;lcil a :::.anner  that the release bar of each bomb  is depressc?
by an adzacent  bo;;lb.

The burster is 19 feet of detonating cold  whit?.  is _
threaded  through the hinge  tube, explodes the hinges azm
release the bombs on functioning. !C'en released f:o~  *5&e
a -Y "C1"3'C '.'TC V~,S-b, the ar=Fng  wire  i~L~Ulft~6,  the fyze  a:ZI,9a  Debit-;
roEate  and the fuzes ar:3. +i- es functilon a+ LI~- -
tl.;le  which detonates the burster which releases the bok,
Upon imact  the individual boxb  fuzes release

the flliing.
functiot  to Does  nof

Designed for USAF bornoer alrc+t.
have low  drag configuration. Can be nodiflea  with Z 253l
hose  fairing  for external stowage.

Ai?SA'  COVB?LAGE: Cluster separation at 5,000  feet above the %a~-
gez almerses  M 74Al bonbs  over a 40,000 sq. yd. a=ea.
Sepa"etion  at 10,000 ft disperses saae bonb over a gO,DDO
sq. yd. area.



NAVORD RETORT 6934  (FIRST REVISION)

CLUSTER, INCENDIARY BOMB (?T-1)  75%  14 35 (cwCTERISTICS)
i

ACTUAL WEIGHT: 690# DRWG.  NO: D 14-23-3324

WEIGHT-FILLER:. 57-X  74Al Incendiary bonblets 8.s ea.

BODY MAT'L: Steel (id 30 Cluster adapter with M 14 tail fin).

FUZE REQ'D: Combination  mechanical tine and impact tail fuz:.
Delayed ar.;lin

E
, araing  vane and pin, adjustable from  2 to

92 seconds, 2 0 rev. and 4.5 seconds required to ar:z.
t-1  152 or AN-M 152Al).

FIX  REQ'D: 14 14 tail fin LEXGTH  : go'.' DIA: 16'"

BURSTER  REQ'D: 19 feet of detohating  cord threaded through
hinge tubes

IGNITION CHARGE REQ'D:  none

ARMING WIRE REQ'D:  One M 23 type B.

HANDLING AXD  SAFETY: See TM 3-400

J?OTE: E 23Rl  could be made available for external stowage

R~EBENCES  : TIbl  3-400, TM g-1980, CXLtR  348  MaY 19%

4-42
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NOI~~E?TCLACLTXE: Cluster, Incendia-ry  Bomb, (TH-3) 75%;  x 36

TV3C  :-ii Fin Stabilized - BoCblef  - Air to Surface

PURPOSE: Provide inCw.aondiary  offensive capability

STATTJS  l. Std USAF- -__-  -

DESC3I?:TIOIT  : This a fin stabilized. air to surface cluster usetiWV_-_---  _
.__- _~

For incendiary and anti-nersonnel  effects.
7Tmm.eT.T  =Kajar  CO:,~~.+~-.--

are an :3 3 0  ciustw-'SF  nd~ns~r  filled  with  182  - 1~1  126 !---m-
-*C-d-w-= - - -  - -_-

3 burster, fin ass,,- __Z&y bo.;~bs  (boxbiefs),  2nd fitted  wl'-,2  i
t-do  fzes, arming w,,'-e and a tie rod. The bombs are lo.azz

iA t2.e  adapter in 3 bundles of 60-61-61 bombs each,  and ars
arranged in such a xanner that the safety plunger of ea,ch
bo,mb is demessed by the adjacent bomb.

In functioning the cll~Cer  is released from the alrrr~r't
and tke aming wire is pulled, which causes the EXLinz vzzxs
to rc tate in the air stream  and arm the fuzes. After a

te the burster ~bLc-i-
preset time, the fixes  function totz;iby releasing  ~
breaks the hinges of the cl*;ster,
boybs. Upon iqact the f*zes  in the individual bombs TQ@fe
to release their filling.
aircraft.

Designed for use with UEg  comber
Does not have loor  drag configuration.

zodlfied  with E 23Rl  nose fairing  for external stowage,

AREA COWJGE:  Segaration  at 5000 ft above target disperses
me ii  i26 bombs over a 20,000  to 30,000 sq. yd. area,

-----=-..- . ,:  * . . .

. . .



NAVORD REPORT 6954 (FIRST ,REEION)

CLUSTER, IiJCENDIARY  BO>B,' (TH-3)  75%? M 36 (CHA,%XTERISTICS)

DR';lG.  NO: E 14-23-3320 ACTUAL WEIGHT: 90%

WEIGhi-FILLER: 'Consists of 182 M 126 incendiary bombs. 3.e ea.

BODY MAT'L: Steel (M 30 cluster adapter with M 14 tall fin)

FUZE REQ'D: TWO M 152 or AN-N 152Al MT fuzes

FU'ZE  LOCATION: In tail fix LENGTH : 90" DIA: 16”

FUZE TYTE: M 152 is vane and pin arming, time and impact, ad-
justable 5 to 92 seconds, instantaneous or impact. M l52Al
same as M 152 except improved clockwork mec.nanism.

REV. REQ'D TO ARM: 260 rev. and 4.5  seconds.

BURSTER  REQ'D: 19 ft detonating cord threaded through hinge pin.

ARMING WIRES: M 23 type B (1 required)

IGIJITiON  CHARGE REQ'D: none

H~DLiNG  A?SD SAFETY: See TM 3-900

ETES: E 23Rl fairing codd  be made available for external stowage

REEERENCES: TM 3-400, CMLR 378 dated Jan 1954

4-4& .
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NOExLATum: ClUStC, EW Bonblet,  750#,  E 13333

W?'E,:  Bomblet  Loaded - Air to Surface - Fin  Stabilized

PUIIPCSE: TO provide biological offensive capability

STATJS:  Eng. tests complete. ?ending  T.C. Non. Std

DESCRIPTION: Tke E 133R3  consists of one M 30 cluster a&w,
its components, and 544 bomblets  E 61x4. The munitions
function in two stages, as the E 133x3  cluster is release5
from the aircraft, it falls for a predetermined period xnz5
it is separated by an e.xplosive  primacord.

The bomblets  fall to the target surface and function 911
impact. The R3 version of the cluster incorporates eleceiz
connectors for the electric blanket, and projected.ele.cmc
cluster fuze,  with a well for the electric fuze  in the
cluster tail.

The princinal delivery aircraft for this cluster izsZ?e
B36 and B&7. $arl ous models of the E36 can carry  48 cI'x~%̂ ;".:
while the long ba'J  B47  can carry 21 clusters.

LIXITATIONS:  Does not have loor  drag configuration. Deli-z
llmitea' to approx 500 knots.

IXPACT  PAZTBRN: Clusters have been dropped at 30,000 and &0,%X
17 at 45Q knots and set to open at 10,000; 20,000; and

30,000 ft above the terrain. A release at 40,000 ft ~3%
true air speed averaging 460 knots, the pattern area aver-
aged 1,145],000  square feet for 15 drops. A release at
30,000 ft with the same air speed, the pattern averag&i
1,109,OOO  square feet. Tne width of these patterns wan
slightly over or under 600 feet. Agent effects may exWz&
beyond impact pattern depenri'ng  upon agent used and 1013~2
meteorological conditions.

;. ‘.- .
. .’ .;.- .- : e__

:  .
.

. ‘. :
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NAVORD  .ZPORT  $54 (FIXT  REYISION)

CL'~TST~, EV EOI.ZLE:T, 75C+,  E 133R3 (cH.A.RACT~ISTICS)

ECDY  DIA: 16." LEliGT.i<  : 90 "

LOADED 'VXIGET: 98%  with  vbonblets  and fuzes - '

S'I-:I~PI>IG  T;EzGxT: 10 j&f+ CLUSTER  ADAPT=:  1.i 30 1~5th id 14 fin

I4uNIT10i?S  LOAD : 544 of ': 6~4 boxblets  a 1.e eac3.

FTSL  V0L-J"'~  : 1.9 x 104 13.

CLYSTEX  OPZ:TIi\IG: 60 Grain Pri.nacord

Ft:ZES  FWJ'D: T770  EI 152 air ar:ring-tiAAI-e delay or electzic

FUZZ LCCATIOPI: Screwed in 1.1  14 tail

RL:aRKs  : TICS  cluster has tke s2::le  ext,---*?a3  configuration as tihe
isi  ~j and EI 36 bomb clusters

n
, une cluster

*--.*. &-=--- -~

!d t-hat no components  burned or exploded:
r=taainatioz  csnzlze- J.to  a circle j0 ft _

000 feet  on to hard alkaline target surface,
, with pos-
in dlazeter,

a;?f33>:c  5s : Ft. Detrick  Spec. Report 251 dtd Sept  1955
Ft. Dctrick  Tech  Study #g dated June 1958

4-&6



IdAVORD R&PO% 6954  (FIRST  REV-1

NOI~*~~TCLATURE:  Dispenser, Bomb, 90&f,  XIX-1

w-r&,z,:  Eomblet  Loaded - Air to Surface

PURPOSE: Provide BW/C'.+J  large area coverage

STATUS: ii0  USAF requirement at present. Non Std.
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DESCXPTIOET: This dispenser is composes of 24 cells, each15-52
inczes  square. A single suspension lug at the top of m
dispenser above the cente,v of gravity engages the U-2 s&.&Z
on tke aircraft.

To release the cells, a rotary sclenoid  is activa*9
allowing a spring to close, disengaging the latches arzi &l-
lowing the cell door and cartons to fall free. Finalm&els
will have electric heaters to maintain a cpnstar,‘:  tc.zpza-
ture c ontro 1.

&=EA  COVEUGE: (CW) It is estimated that a B-47 with 72 nz-be
b I. (E 132) filled with VX could contaminate an area ~2
j&?zectares with a density of 150 IQ-?Iin/m2  when dro-pp&
from 20,000 ft. Under the same conditions when filled x%%
GB an area of 384 hectares would be contaminated witha &z-
sity  of 50 JJg-Z.nj=13. A B-52 carrying two iszensers  SW=
donbie  this coverage. Using a 100 IQ-Nin/m 9 densit-J tD
evaltrate  the capabliity  cf a single cispenser,  it is esZ-
aated  tkat opti.mum cove-,,-ace  at this density level, occzrz
about 30,000 ft. The target level cevered  with 100 I?&-XZX/Y
or greater, the-,,.-fore  would equal 2.1 sq. miles.

In estimating the GB capability of the single diwenser
it is estimated that's  15,000 ft. disoersion height tith  a
net coverage,of  about 2.1 sq. miles i? the criterion f?sr
incapacitating effects (35 PII-Xin/m2)  is to be opt+ -4,

rs-For max. lethal effects, the criterion of 70 Kg-Xin/. XXXZ
net an optimum coverage equal to 1.1 sq. miles when ti
bombs are dropped from 10,000 ft.

(BW) Area covered by self dispersing  BW bomblets  is z
function of the bomblet  used, heignt of release, and rse~nzer,
of release of the individual dispenser cells. The E JXX?2

and E 1,34  bomblet  impact patterns are circular, with a diaz
eter of approximately g/l0  the release height. The l?i&Zz~e
bomblets  can be designed to give patterns up to 2.83mea
the release height in diameter. Release of iIldiVidLl22  cd.2

in sequence will produce a series of overlapping clr&lar
impact patterns. Approximate area3  of impact pattern3 fm
a single release point at 35,000 ft. are as follows:

E 134 or E 120R2 ---------- 28 square miles
Flettner Rotor--------------l00  square miles

. . -



::AVORD REPORT  6954 (FIRST xnsIoxj

DISTENSER,  BOMBLET,  90% XIX-1 (CHARACTERISTICS)

w13TH  : 57.7'1 N'IJdBER OF CELLS: 24

HEIGHT : 46.50" TOTAL SYSTEM WT: 7000 to 30,OOw

-LEIIGTH: 129.4'l

KUXITION  USED: E 12ORl,  E 12OR2,  E 132, E 134 and Flettner Bonb-
iets

DIS?E:?!SER  WEIGHT EMPTY: glC+ AGEXTS  USED: Various BIJ/C'J

FUZZ SYSTDI: One dispersion pe,v cell to initiate package sepa-
ration after a ti;l?ed  release. The fuze sub syster;l  consists
of a control group, dispersion unit, and bo;;lb  fuze, a91 con-
nected to the air craft power supply.

CARTON CLOS'UXE: I;;;;glass  or
.

I~lUXTION  CAPACITY: Per
Carton

E 12OPJ,  E 120R2
E 134
Flettner (7' lng)
E 132 Cube

17;

steel w,ith timer and opening mech-

Per
XMC-1
1944
4600
4224

72

LIXITATIOXS  : Hot approved for use at low altitudes

HISTORY: CI,W-R  & D project 4-04-15-032-08 jointly conducted
by Arxy  Chemical  Corps and USAF.

us3  WIT%: B-47 one dispenser, B-j2 two dispensers

E:*;Aw : biaterial for construction of dispenser has not been
aecerxined.

REEREXC  ES : Ft. Detrick Tech Study r# dated June 1958, CVL Tech
Eie!nO  30-52,  T?l  3-400,  Ft. Detrick Spec  Tech Report BWL.24
dt! June 1959.
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/- N O S E I-  0OMBS L CASING

XOiE~~X2LA!TUFE:  Clcsttr,  Gas 9o.;b,  (GE)  lOOO#  24 34A1

TYPE: Fill  Stabilized - Air to Surface - Bonblet  Loaded

PUXPOSE: Provide Toxic c:leLcal  offensive capabilgty

STATUS: Std USAF.- - -

DESCRIPTION: This is a fin StzbiliZed, air to smface cllzsfer
loadea  wit," 76 - >i 125AL  bo.lbs  (bo.zble+Ys)  and.used  for zt5-
personnel effects. Tl;e  .;1a.;'or coxpohents  are a Z4 29 ads.pLltr,
bo.Tibs, amine,  w&ye,  striker, 2 fuzes, b.;rster, fin assy,
ar,d  .4 cl:,ster e:ectioi7  cart7ldges. Tke bombs are load&
i:lto the adapter in 4 bxdles of 19 each and are ax-e5
in such a ;nanner tkat  the ar:ning bar of each bo,xb.  is de-
pressed by the adjacent  bo.:b. The tail fin and burst= ax
parts of tke X 29 adapter ass-y.

When released from  the aircraft the aming wire is a';;?;-
draxri, the fuze ar:;:ing vanes rotate in the airstreax  an33  the
fuzes ax. After a preset tI.:le  the fuzes fxction and defo-
nate t:ie  burster,  which in turn sets off the ignition  W-
tridges  which release the boabs. upon Llpact the inditika1
bomb  fuzes function to r,,-lease  the chernlcal agent. Desied
for use with US;iF boxber  aircraft.

AiiEX COVgAGE: Precise coverage is a fi;nction of teapera%me
aza :zeteorologlcal  conditions. Cluster seoaration  at SSSOD  f
disperses I4 12=Al  bo;nblets  apDroxi!nately  24,000  SC&are  ~zzzs
The-Jean  area gffectivezess  fbr two tests are as follows:
(For one bomb  clust

(a) Terraln  -
to 10 MPH, Te:nperat
NAE in Sq. Meters:

(b) Terrain  -
0 to 15 MPH, Temper
NAE in Sq. Meters:

#er on
open,
:ure G
In 15
woode
lature
For

‘1Y)
Tezperaturd  ,- 40 to 85"F,  WPXX  - 5

iradient - Inversion thru  Lapse.
set = 3900, in 30 set = 15,6CXD
d, Teaperature - 40 to 80 OF, wad  -
Gradient - Inversion thru  Lapse,
15 set = 4,000 for 30 set = 16,000,

i



NAVORD  REPORT  6954 (FIRST  RE&!&I@~~~

CLUSTER, GAS BOKB,  (GB) lOOO$  b? 34Al (c~CTE~ISTICS)

WEIGET: 113w OVERALL LZJGTH:  685'5 DIA: 19-l/8”

VEIGXT-FILL& .76 M 125Al  boxblets  at a-1/2#  each (2.M of GB
i? each).

BODY  XAT'L:  Steel ARMING WIRES: One 14 22 Type B

CLUSTER ADAPT=: M 29 IGMITION CARTRIDGE: None
'.

CLUSTER EJECTION CARTRIDGES: 4-X3

FUZZ  TYPE: M 152 or M 15Al  are .zechanical  tZze  and impact  tail
lUzes  with  aming vane and pin. No nose fuze req'd.

RFJ.  EIEQ'D TO ARM: 260 revolutions  and 4.5 seconds, adjustable
2 to 9.2 seconds, instantaneous or impact.

FINS RZQ'D: IVI  13 tail fin (Component  of cluster adapter).
M 129

fin required for external  stowage.

BL3STZ?L  i?EQ'D: Co!nponent  of 51 29 cluster adapter (In tail fin).

iiAXDLII?G-SAFET: See TI,I 3-400

DEVELOPX.~?T  RISTORY: .In develop:lent  was designated  E 101R3

REFSARZNCES  : TI":l  $1980, TX 3-400

i

!
; !
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NONEXCLATURE:  Rocket, Ground, 31'5, S;l;oke (wp)  !,JI  30

TY?F:  Fixed Pin - Surf2ce  to Surface  - Central  Burst-.
PLjRPOSE: Produce czsualties;  provide spotting, screening; zd

ince.?diaI"J  effects.

STATUS: Ltd Std USA; Std USAF - us3Ic.  688,060 in USMC stoec
2s  o f  Dee 1960

DESCRIPTION: This is a fixed  fin surface t o  surface  rdck&
loaded with WP and used for spotting, screening, li.*ted  in-
cendiary, and anti-perscnnel effects. The na;or  componez-ls
are xotor  assembly, hezd  assembly, BD fuze, burster ,  mot-or
'propellant and.  WP filler. Its external contour is sZT=r
to the HEAT rocket.

At ti:e  re2r the heed has a union that is internally
threaded to receive t;?e  fuze. The burster czsing  is 2
press fit into the fcrwzrd  end of the union and.  t,j,e steel
body is fitted over It. The ogLve, and the steel doze  a&i&
closes the front end of the filler cavity are a part or' the
body assembly. The fixed fins are a part of the motor  as-

sezibly  . Used with  3':5  launchers M 20, M 25 cr M 30.

AREA  COVmGE:  Assuaging 2n 8 XP-zi  wind,  6~s  FE, neutrzt  tez+
perazure  gr2dLer.t and temperature  avove 600~  1'; norn&ly
requires about 3 min. to adJust  fire on the tzrget,  as,5 2

s-oke  curtzin  is esteblished  by volley firing smoke XYXZ&S
into the are2 until  the desired density is ac,;lieved.  'TXs
may take 1 or 2 ,min. depending on the amount of smoka  3~ f3z
round, neteorologLca1 conditions  and the densLty  of t5e
carte

E-- -
An. with aw ---..--,

titi  desired.-
hr eyLi;Flp if tile  required curtain is eStZbliShd  21 9

1 ?fl rnlrndn  _ then approx 15 rds/xin.  should  z5-%in
rlinding  and casualty effect WP fs fLredthe Curtain. For a t

dfrectlv  on the  target  at tse sme rate required to estibll&- - -  - -  --” _ _ _  _ _ _ _  ---“-
the  cllrta 4  n l'he  burst radius for anti-personnel effect isw--v  - -- ---..  . ____ ___ _ _ - -
about 10 to 15 yds for a single M 30 rocket. See FM 3-5
for other conditions.

_,.. 5.:



NAVORD  REPORT  69% (FIRST REVISION)

ROCKET, GROUND, 3?5, SMOKE  (WP) M 30
L

FIRED WEIGiIT: 8.gO#  A;grox

XOTOR  O.D. : 2.01"

FII;LX3 -V3IGzr:  WP - 23

FUZE:  14 404Al  or 14 404a2-33

(CHARACTERISTiCS)

LENGTH: 23.55" (with fuze)

HEAD O.D.: 3.5’

F.E.: 265

XAX  -RANGE: 860 yds

PROPELLING CI-?IARGE: ~'7 (0.3%) 12 sticks IGWITER  CEARGE:  A5

BURSTER:  i4 19 IGNITER: M 20

BI~JOUT  ~XLOCITY:  860 ft/sec BURNING TIME: 0.045  set

LAUXX?,R: Ii1 20 - M 31 or M 25 HEAD LENGTH: 101'58

MOTOR WT: 3.3w SQUIB: M.lAl  Electric

MIX  IGN. C-T:  0.55 am?

ORD DRWG: 82-6-26 (P 3854) HEAD WT: 4.4%

D3ELOpliLENT  'r:iSToRY_: In developaent  this rocket was designated
T i2'(E3

REFEREXCES: ACRC 1959,  OP'2211,  TM g-1950
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REPORT 6954 (F-~RST  REvIslOrs)

,-

.

PHEAD LAGENT
CONTAINER a 4AOTOR .

NOMENCLATURE: Agent Kit,

TYPE:. Cylindrical Unit -

PURPOSE: For injecting a
tank  for neutralizing

STATUS: Study coxplete.

DESC

. -

~0x2~  (GB) 3!5 Rocket, 38

Two Coizponent  - HEAT

lethal dosage of toxic agent into a
effect .

Non-Std.

1 a- ----~---  ~~-___ _ ~ - . *
by cr;e  individual soldier  to the stanaara 3!5  heaz

-; R&&z

i428A2. The kit ConsisCs of a container and two co:nponm';
adapters. The steel agent container holds about 1‘7’5~~  &
GB or other comparable  liquid agents.

The two component  liquid adapter is made of alumLmm  azti
is designed to hold the agent container and to aaapt It I-1
place between tl;e  clotor  a,n.d the rocket headJnp;of;EyE
tools are required in the field and it is flew .
standard 3!‘5  rocket launcher. Basically stable up to &~I.I$
300 yds. -

DOSAGE: Dosage against a tank is 200 mg min/rn3 Which iS ~QJZE
r;ir;les  the lethal, dosage.

. -

I -

.  ’

_ - _ . ,  . .  .

.  .



NAVORD REPORT 6954 (FIRST REVISION)

AGENT KIT, TOXIC (GB) 3'.5 ROCKET, E8

WEIGIiT OF KIT: 3.2%

MAX RANGE.: iO0 yds

MAX VESCCITY:  320 ft/sec

USED WITH: ~28~2 Rocket

LENGTH:!j-@"approx

MAX DIA: 3115

AGENT VOLiiE: 167 cc

LAUNCHER: M 20, M 25 or 14 30 ,

For ;nore inforaation  see CWLR.2328  dated 8 Dee 1959 which is
Secret

REEREiTC~  : cm2328  dated &Dec 19% which Is Secret

,

f
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NOMENCLATURE: Rocket, Gas, NP, 115HM (GB) M 55

TYPE: Fin Stabilized - Surface to Surface - Central Burst

PURPOSE: Provide toxic chemical offensive capability for
large tartet areas at long range.

STATUS: Std USA and USXC. No USXC Stocks as‘of 31 Dee 1%~.

DESCRIZION: This is a folding fin stabilized, surface to
surface rocket designed for the delivepJ  of GB liquid agent
against large area targets. The major components are 8 war-
head filled with GB, a PD fuze,  Burster, Auxiliary Burs%er,
Headspring, Igniter, Motor with fins  and propellant. The
systen  can be air lifted by helicopter or can be fired fron
a truck or by ground emplacement. The launcher Is capable
of delivering 45 rockets in 15 seconds and is loaded and
operated by a crew of six men. A battalion can fire 1620
rounds in the first 30 seconds.

Refinements in design  of the rocket and launcher d-g
the past year have resulted in denser impact patterns and
better accuracy than previously reported. Approximately
30s improvement IS realized in deflection probable e-r at
max. range; correspondingly compressed patterns are achieved
by the system at shorter ranges. About 300 rockets wez~
fired with satisfactory results since the modifications me
made.

AREA COVERAGE: Assuming a neutral temperature gradient, 5 m
wind, and 60’~ temperature  the number of rounds required ts
obtain 50$ coverage of a Hectare with a dosage of 50 &-m/z
within 30 seconds IS 6.7.

DEVELCPMENT  HISTORY: III development this rocket was design&&
T-7

"...:  . _,-. ., ., qL-a.F-  "
: '. ' - -. a,!< '2.:* -'_ ._ ..b...



ROCKET, GAS, NP, 115bl.M  (a) M 55 (C-CT=~JI$,$)r,  K,

..7 c,/P
r?-

.E.: 1745 ApproxFIRED VI':  5% FILLER-VT: GB - lo.%;.

MAX  RAJGE: VOID:  10s
BUR?:OUT  KT: 39.7! 10,500 Meters

FUZZ:  PD - Ii.417  (T 2058) BURNING TIPE: 2.6 Set a 70°F

BURNCJG  DISTAlICE: 3000 ft a 70°F  BURllOUT VEL: (i-ii)  1980 ft/sec
LUNCH VEL: 80 Ft/SecIMPACT VEL a llAX RANGE: 840 ft/sec

STABILIZATIOI~: Folding fin (3 150)  LAUiCHER:  3 91
.

ilOClETS P3 LAuir'CHER:  45

ROWS/EATT&ION/30  SEC:  1620

WAFUE~ USED: M 56 (GB)

14OTOR  LEZJGTI!: 441'75  with Fins Folded

ROCIET  LENGTT:  78" approx

LAUNCHE~S/SATTALION:  36

HEAD  LENGTR: 33'.'4 with fuze

W~AD'WT:  20.6o#

20 mils
(In range at Max) 60 yds, In deflectio;;::  -4,,4kP.E.:

MOTOR WT: 37.5s MOTOR USED: M 67 . .

BURSTER: Ii1  34 (Comp B) AUX.  WiTST~:  M 36 (COW B)

TOTAL IIJPULSE: 3200.1b/sfc  (avg) MOTOR IGNiTZR: PI 62 (25 grams)

PROPELS CHARGE: $1 28 (19.9)

ML>:'. IGN. cwm: 0.5 =Ps

XKMD  TIii: 20 min  approx

CONTAI??ER:  M 441

i

MOT03  TZZRUST: 123% average

:SGUT- 1.1 2-2 zsed

DRVG: E 90-l-10

SXWT!+W~XDL~~G: See TM 9-350

REFERENCES: m 3-250, TM g-1950, TM 3-200, FM 3-5, FM 3-8,

CHLCD  57-9 Report
NOTE: G adaption kit for mounting the M 91 launcher

on various

-vehicles  has been reco.mriended
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NOYi?JCLATUkE  : Rocket, Gas (P), 115XM  (VX) iii  55

TYPE: Fin Stabilized - Surface to Surface - Central Burst

PUBPOSE: Provide toxic chemical offensive capability for large
target area.

STATUS: Std USA and USX
NO  USE stock as of 31 ~ec 1960.

DESCXITION: This is a folding, fin stabilized, surface to m-
face rocket designed for the delivery of VX liquid agen2
against large area targets. The mafor  components are a ar-
head filled with VX, a PD fuze, Burster, Auxiliary Baster,
Headspring, Igniter, Motor with fins and propellant. T& -
rocket can be air lifted  by helicopter or can be fired i'?nn
a truck or'by ground 'emplacement.
of delivering 45 rockets

Tne launcher is capabb
in 13 seconds and is loaded an6

operated by a crew of si;r  :nen. A battalion can fire 169
rounds in the first 30 seconds.

fkfinerzents  in design of the rocket and launcher during
the past year have resulted in denser iiilpact  patterns and
better accuracy than  previously reported. Approxi,matelg  305
improvement is realized in deflection probable error a&max,
range; correspondingly compressed patterns are achieved by
the system at shorter ranges. About 300 rockets were fired
with satisfactory results since  the modifications were mati.

AREA COVERAGE: Assuming a neutral temperature gradient, 5.XP3
winu, ana 60°F  temperature it requires 5 rounds to ob
5G$.coverage  of one Hectar e with a dosage of 50
within 30 seconds.

DEVELOPKENT  iiISTORY:
~-236

Ln development this rocket was design&&
.

f



NAVORD  REPORT 6954 (FIRST REVISION)

IOCKET, GAS (P) 115NM  (VX) H55

FIRED WT: 58.2#

~umouT WT: 38.7# MAX RANGE: 10,500 meters

FUZE: PD - 417. Tests are also being made with VT fuze  T 2061

BURNING TINE:2.6 set a 70'F.

BURNOUT VEL (IlAX):  1980 ftjsec

LAUNCH VEL: 80 ft/sec

LAUNCHER:  Mgl

ROCKETS/LAUNCHER: 45

ROCKET LEXGTR: 78” approx

WASHEAD  USED: M 56

WARHEAD  m: 20.60#

JiOTOR USED: M 67
I

BURNING DISTANCE: 3000 ft a 70’F

IME)ACT VEL F;IAX  RANGE: 840 ft/sec

STABILIZATION: M 150 folding fin
.
LAUNCHEF?@ATTALION:  36

RDS/BATTALION/30  SEC: 1620

WARKEAD  LENGTH: 3324 with fuze {

1~10~~ IENnIi: 441’75  with fins a

MOTOR WT: 37.5#

CAIJEER: 41’44

P.E-.  : (max range) 60 yds IN DEFLECTION (MAX RANGE): 20 mils

BURSTER: M 34 (Cbmp  B) AUXBURSTER: M36 (COUP  B)
KOTOR  IMPULSE: 32OC#  average MOTOR IGNITION:.M 62 (25 grams)

XOTOR  THRUST: 1230#  average PROPELLANT CHARGE: 1~128 (193)

SQUIB: M 2{2 used) MDI IGN CURRENT: 0.5 amps

DRWG: E 90-l-10 RELOAD TINE: 20 min approx

SAFETY RANDLING:  See TM g-350 CONTAINER: M 441

REFERENCES: TM 3-250, TM g-350,  TM g-1950, TM 3-200, PM 3-5,
FM 3 d CUD Report 59-g

NOTE: i &aption  kit for amounting the M 91 launcher on various
-vehicles has been recommended. Also being 'studied with Air

Burst fuze.
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MOlJE;:CLAT?EPJZ: Rocket, Area Toxic, ll5iynVr  (WP) ~-238

TYPE: Fin Stabilized - Surface to Surface - Central Burst

PURPOSE: Spotting, Screening, Incendiary and Anti-person&

STATUS: Feasibility Study - Non Std

DESCRIPTION: This is a folding fin, surface to surface r-2
designed for the delivery of WP. The major components m
a warhead  filled with Wi?,  a PD fuze, Burster, Auxiliary
Burster, Beadspring,
lant.

Igniter, Xotor  with fins and prop&L-
The rocket can be air lifted by helicopter or can

be fired from a truck or ground e:nplacernent. The lae
is capable of delivering 45 rockets in the first 15 -ax&,
and is loaded and operated by a crew of six men. A b&t-
talion  can fire 1620 rounds in the first 30 seconds.

ATZA  COVERAGE: Assuming an 8 MP,Y wind, 60%  K<, neutral tm-
ture gradient and te...-perature  above 60/O~ it normally r&&r!
about 3 min. to ad.just  fire on the target and a smoke ;I=&:
is established by volley firing smoke rounds into the m
until the desired density is achieved. This may take 1 PY
2 min. depending on the amount  of smoke in the round, me-
orological conditions andthe  density of the curtain ad

For example if the required curtain is establish& %n 1
m i n . with 10 rounds,

the curtain.
then approx. 5 rds/min.  should maLn=.

For a blinding and casualty effect WP is we,
directly on the targe'
the curtain.

b at the same rate required to w,
See FM 3-5 for other conditions.

,



NAVORD  REPORT 6954 (FIRST

ROCKET, AREA TOXIC, 115MM (WP) T-238 (CKARACTERISTICS)

FIREDWT:  6% WT-FIXER:  17.5+ WP . F.E.: 26.9%
1

BURNOUT WT:" 45.7# STABILIZATION: Folding Fin M 150

MAX RANGE: 10,000 Meters VOID: 5%

FIJZE:  PD - M 417 BURNING TIME: 2 . 6  set  a  70°F

BUm?ING  DISTANCE: 3000 ft a 7O0F

PROPE~~~T  CHARGE:  M 28 - lg.*

LAUNCXERS/BATTALION:  36

i5EAD  LENGTR: 33!‘.4  with fuze

OVERALL  LENGTH: 78” approx

NOTOR  WT: 37.5# (M 67)

IHPACT  VEL  AT MAX  RANGE: 840 ft/sec

?,OUXDS/BATTALiON/30  set: 1620

AUX BURSTER: M 36 Co;np B

MOTOR USED : 14 67

MIX! IGX.  CURRENT: 0.5 amps

XOTOR  0-D.:  4!'44

XOTOR  THRUST:  l23O# average

LAUNCE!  TEL:  80 ft/sec

LAUNC?!  REQ'D: M 91

ROCK.ETS/LAUNCI:  45

MOTOR LENGTH: 445'75

READ WT: 21.6$ (M 56)

BURNOUT VEL:  1980 ft/sec

SQUB: M2 (2 used)

BURSTER: M 34 -

BURSTER FILL: 3$ Colnp B

IGNITER CtiGE:  25 p BP

RELOAD TIME: zpprox  20 min

CALEER:  41'44

MOTOR IMPULSE: 3200  lb/set

p.E,  MAX  RANGE: 60 yds P.E. KAX  RANGE DEFLECTION: 20 mils

REFERENCES: TM 3-250,  TM g-1950,  FM 3-5, FM 3-8 *

4-60
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NOMENCLATURE: Warhead, Rocket, Smoke, 5”, (PWP) ok 4 md It

TYPE: Fin Stabilized - hVAR  - Central Burst - Air to Sum

PURPOSE: Spotting, screening, and anti-personnel ef%cts

STATUS: Std USN. 44,793 in Navy stock as of Dee 31, 196.B

DESCRIPTION: This warhead, when used with Motor Mark 10 M ~6,
zes the Mark 36 Mod 1 Smoke Rocket j" (PWP) 2IV4R,C OClDl

Forward fired from aircraf t to surface for spotting, szreez2
ing, anti-personnel, and lixited  incendiary effects, Z!&
notor  is fin stabilized and attains a distance of l.ooP m
in about 2.5 seconds. The warhead contains the PWP f'.Zl~,
nose fuze, fuze adapter, burster tube, burster well, %nzrse
charge, support, and base closure. The burster tube e
almost the full length of the warhead. The base is c&s&
b y a threaded member.

The motor consists of a body, fin assembly, prop-n%,
igniter assembly and arming wire. The range of the mzzi
is approximately 11,000 yards.

AREA COVERAGE: The warhead has a persistence of approxima&e3y
1 minute. Visibility to aircraft is 15,000 ft, and v%%bi-
lity to ground observer is 5,000 ft. Burst radius for mlzl
personnel effect is approximately 50 yards for one ti 4 w

i
c.,

I
. ,



NAVORD  REPORT 6954  (FIRST  REVISION)

WARHEAD,  ROCICET,  SMOKE, 5", (PWP) MK 4 MOD 1

HEAD CNCTERISTICS: (MK 4 MOD 1) DRWG: 656342

FIRED WEIGHT:'  50.8~ DIA: 5.0" LENGTH: 36'.'67

FILLER-WEIGHT: PWP - 19.6% FE.: 38s

NOSE FUZE: Mk 149

BURSTER  CHARGE:  Tetryl  approx. 135 grams

MOTOR CRARACTERISTICS: (MC 10 Mod 6) DRWG: 656724

MOTOR TYPE: Mk 10 Mod 6 IGNITER: Mk 114 (0.2% HE)

PROPELLANT GRAIN: Mk 18 Mod 0 (24.8%) TIIRUST: 4700#  Average

ARMINGWIRE: Mk 1 or M 6A2 BURNmG TIME: 1.15 Set

FIRED WEIGIiT: 8g.87# FIN DIA: 15'.26  LENGTH: 51!31

ROCET  CEARACTERISTICS: (Mk 36 Mod 0)
(Mk 4 Mod 1 iieaci  and Mk 10 Mod 6 Motor)

BURNOUT WEIGHT: 114.s BURNOUT VELOCITY: 1325 ft/sec

RANGE: 10,900 yds a -45" OVEWiLL  LENGTH: 845'98

FL- WEIGIIT: 140.71#

USED WITS: Launchers ok 5 thru Mk 9, and AERO  14A Rack

SAFETY-IXANDLING:  See TM j-250

REMARKS : The Mk 4 Mod 1 head, and Mk 10 Mod 6 &or make up the
Mk 36 Mod 0 Rocket

REFERENCES : OP 1415, OP 1239, NAVORDINST 8650.6, OP 2210,

OP lU29, MIL  I - 17924,  OP 1304, OP 1855

4-62



.-e .- NOFENCLATURE: Warhead, Rocket, 5”) Smoke (WP) Mk 39 lJIod 0

TV=‘r  l&&A. Spin Stabilized - Surface to Surface - Central Burti

. . PURPOSE: Produce casualties; provide
Smoke

STATUS: Non Std. USN. No stock as of

. .

.

hT?.Frro~-T~~y.
ufiaLJ,rl’r i AVI1  . ml-+  9 i s  2  s p i n****a stabilized surf2ce  to surface

rocKet  warheac 3. which was developed to fulfill a Navy z-e-
qulrernent  for _a snake  fLUed 5 ' warhead for use in uff shore--._ - . . . -9_ _

spotting and screez~g

31  Dee 1960.

bombardment. To afford ir
Naval rockets the ;4k 39 was designed from an ~~~~~~~~~
14 warhead for the standard Navy Mk 4 rocket motor.

- .-
%,,C

p tube is used in this rocket, %I&"a smaller diameter burste-
heads as well as the press fl t closures are the saxe  as %hoe
used on the Gas projectlle. Upon Impact the PD fuze  fmx%5c
to set off the auxiliary fuze; which In turn  ignites 43~  bur
ster charge to explode the munition and release the chezn3cs.I

AREA COVERAGE: WP clouds produced had good density and pm-
title  size appeared satisfactory. Clouds held togethm 5

to 10 min in winds  of 5 to 15 MPH. The burst radius for
anti-personnel effect is about 50 yards for a single xarbeai



NAVORD  REPORT 6954 (FIRST REVISION) IJl
Y..g!Ji,$~g  s;iclf

WARREAD,  ROCXET,  5", SMOKE, (WP) MK 39 MOD 0 (CHARACTERLSTICS)

ROCKET FIRED WEIGHT: 51# FILLER-WEIGHT: WP-10.96#  FE.: 21.5,

RANGE: 4600 yds BURNOUTWT.: 45# DIA: 55'0

HEAD WEIGHT: 29.3# (M-14)

LAUNCHER: Mk 50, Mk 51, Mk 102,

ROCECET  LENGTH: 321'2

AUX. DET: Mk 44 Mod 2

BURNOUT VEL: 807 ft/sec

CLOSURE: Press Fit

BURSTERCASING:  M 5

PROPELLANT WEIGHT: 6# approx.

STABILIZATION: Spin

HEAD LENGTH: 20" klith  Fuze

m 105, ok 52, m 101

'FUZE: PD Mk 30 Mod 4
‘

MOTOR: Mk 4 Mod 4

BURSTER  CHARGE: 0.43# Camp  "B"

BURNINGTIME: 77 set a 12O*F

BUWEPS DRWG: 1380985

IAUNCRER  - RATEOFFIRE: Mk5o-2
31 - 12 rds/j set;

- 30 RPM;

HANDLING-SAFETY: Test c6nducted  on vibration, rough road haul,
moving drop, low drop and safe drop‘were  successful and lndi-

cated  that this warhead Is safe for normal military handling,
shipment and storage, See TM 3-250.

rds/sec single or 4 rds/sec
MC 52 - Trds/4 see;  Mk 101 -
m 105 - 48 RPM.

DEVELCPMENTHISTQRY: In development this item was designated
E 44. cm0 Item 3022 ,dated 19 April 1955.

. .

RElFERExcEs : CP 1260, O P 1415 (Conf.
ti

, OP 1424, OP 1304, TM 3-250
DPGP $909  April 195.8, ~1~-~-1458 ) OP 2210. (NOTE: OP 1424
is Conf.)
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NOMENCLATURE : Warhead, Rocket, 5", Gas (GB) Elk 40 Mod 0

TYPE: Spin. Stabilized - Surface to Surface - Central Burst

PURPOSE: Provide toxic chemical offensive capability

STATUS: y-StdUSV. No stock as of 31 Dee 1960

DESCRIPTION: This Is a spin stabilized, surface to surface
rocket warhead which was developed to fulfill a Navy reqm-
ment for a chemical filled 5” warhead for use ln off shore
bombardment. To afford interchangeability with existing 5"
Naval rockets the Mk 40 was patterned after the standard
Mk 14 Mod 0 warhead. The principal modifications of this
head are adaptions for a larger burster, providing for a
nominal  agent to burster ratio of 2/i for better dlssemi-
nation of agent in aerosol form, and for better sealing ,&
the burster well within the warhead to minimize leakage.

Metal parts of the warhead are designed for use with
standard Navy rocket motor and fuzes. Upon impact the PD
functions to set off the auxiliary fuze, which in turn Lg-
nites the burstar  c.harge to explode the munition and relmc
the agent.

AREA COVZRAGE: Assuming a wind speed of 6 MPH, Temperature 9-3,
Temperature gradient KI.1, and RH of 55%  the coverage of 1
Hectare In 30 seconds with a lethal dosage of 100

3
-4

Is 4.26 rounds for 50%  coverage and 6.6  rounds for O$
coverage.. See DPGR $506  for detailed coverage.

DEVELOPNEXT  HISTORY: During development this  item was deslg-
nated  E 43.

. _  . . . .A”,
. . .

--
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WARHEAD, ROCKET, 5”, GAS (GB) UK 40 MOD 0 (CHARACTERISTICS)

.LOCKETFIRED  WEIGHT: 5G.% (With fuze)  F--WEIGHT: GB 4.8#

ROCKET LEiJGTH: 321'2 BURNOUT WEIGHT: 44.5+

PROPELLANT WEIGHT: 6# F.E.: 9.51%  BUWEPS DRWG: 1380991

HEAD WEIGHT: 28.& (With  fuze)  HEAD LENGTH: 20" with fuze

DIA: 51'0 FUZE: ?D IQ. 30 Mod 4, and Aux. AD Mk 44 Mod 2

MAX RANGE: 4600 yds AGENT/BURSTER  RATIO: 1.7/l

MOTOR: Xk 4 Mod 4 BURNING TIME: 77 set a 120'F

BURSTER CHXRGE:  2.8O# Comp. B BURNOUT MEL:  807 ft/sec

LAUNCm - RATE OF FIRE: Mk 50 - 2 rds/sec  single or 4 rds/sec
in pairs; Mk 21 - 12 rds/5  set;  Mk 52 - 7 rds/4  set;  Mk 101 -
2 rds/o  .3 set;  Mk 102 - 30 RPM; Mk 105 - 48 RPM. .

- .

- .

cLosuRE: Press fit STABILIZATION: Spin

HANDLING-SAFETY: This warhead successfully passed the rough
nancling,  surveillance, solar radiation, temperature condi-
tioning and vibration tests which indicates that it Is safe
for normal military shipment,handl.lng  and storage. See
TM 3-250. #

REmxENcEs  : Operational Research' Grou Study #17. OP 2210,
TM j-250,
# 206 ~ec

OP 1260, OP DPGR
1958  (Conf.)

1415, O-P 142 fl OP 1304,
~I&w-45087,'CCTL:  Item

TM g-1950
2462.

- .

- .

s

.
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REPORT 6954  (FIRST REVISICX)

GRENADE SUPPORT

.
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NOMENCLATURE: Warhead, Rocket, 5:'O  Smoke Target Mk 21 Mod O-1

TYPE: Central Firing - Surface - Spin Stabilized - Pyro.
PURPOSE: Simulate aerial targets for gunnery practice.
STATUS: Non-Std USN. No stock on hand as of 31 Dee 1960

DESCRIPTION: Warheads IGod  0 and Mod 1 are composed of a per-
forated head with adhesive  tape.covered holes arrang&
circumferentially fore and aft, a loading components as-
senbly, and a nose plug. The loading components are two B I
colored smoke grenades connected back to back with  adhe-
sive tape. The holes which normally appear in the front enc
of the grenade are tape covered. The forward grenade has a
plug closing the fuze well. The base is attached to the  af-
grenade by a threaded stud in the fuze well. The base has
a diaphragm  with a centzal  firing boss and a .32 call'frer
long cartridge with a primer and "first fire miZturen.

This first fire nlxture  is composed of 3 parts black
powder and 5 parts of a mixture of aluminum and potassium
perchlorate. This is blended with 7s solid solution of
shellac and ethanol. The ethanol is evaporated, lea-
about 1% of shellac in the final first-fire mixture. A q-
llndrical,  perforated grenade support encloses the grana&s

and is attached to the base by a flange and screws. 33~
cylindrical support has a neck that receives the nose .&lug.
The nose plug supports the grenade support. An air-Me&
port Is drilled thru the center of the nose plug. I&en  tie
rocket is fired, motor gases snap the diaphragm forward,
The central firing boss impinges against the primer in t3z-e
cartridge case. The primer fires the first-fire mirIxre,
causing' the grenade to ignite. The smoke generates presser
and bursts the adhesive tape covering the holes. The snake
passes thru  the holes in the support, bursts the tape cover
ing the head holes and flows into the atmosphere.



WmAD’  51’6,  SMOKE TARGET XK 21 MODS O-l (WARHEAD CHARACIYZRISTICS)

Om LENGTH:  16'.'06

FIRED WT: 22s

DRWG: 655868 FUZE: None

DIA: 4.“97

EMPTY WT: 12.9%

MAX  RANGE: 4620 yds

FII&ER-'%T:  Two M 18 Grenades 1.s  ea. TOTAL PAmAD  WT: 7.02# '

BALLISTIC TAB=:  OP 1498 STABILIZATION: Spin

Mod 0 and Mod 1 have different steel at base of head. Mod 0 Is
a modified version of 5” Mk 10 Mod 9 warhead.

MOTC)R  CHARACTERISTICS: 'TYPE: MK 4 MODS O-l-2-4

FIRED wT: 21.6% EMPTY  WT: 15.42#
.

THRUST: 114% BURNING TIME: 1.06 set

MAX  LENGTX:  15t65 O.D.: 4:97

PROP-T GRAIN: Mk 22 Mods O-l-2-3 (5.78iu)

IGNITER: Mk 118 Mods 0-l-2 (0.129
*

Mod 1 - 467049; Mod 4 - 655922DRWGS:

COLORS USED: Red, green, violet or yellow

ROCXET  CHARACTERISTICS: (m 27)

FIRED wT: 43.6% BURNOUT WT: 37.7w

29!15LENGM: RANGE: 4620 yds CONTAINER : Mk 23 Mod 0

MAX VEL:  778 ft/sec BURNING TIXE:  1.06 set

DRWGS: hen  arrangement 660860,  IJI 174517

LAUNCHERS : Mk 50; Mk 51; Mk 102; Mk 105;

NOTE: The Mk  21 warhead and the Mkc 4 motor a&e  up the Mk 27 Mod 0
c rocket.

REFERENCES  : OP 2210; OP 1415; QP 1260; OP 1498; OP 1246; OP 1424;
OP uro;  OP 130.4; OP 1855
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NOMENCUWJFE: Warhead, Missile, Chemical, (GB) SS-11

TYPE: Massive - Central Burst :, Wire Guided - Surface to Smfao

PURPOSE: Anti personnel and anti tank with CW agents for use
against small targets.

STA!KTS: Feasibility study complete. PrototypeSbeing  fabrir;a;teC

DESCRIPTION: A light surface to surface missile propelled by ti
separate  rocket motors, (1) a booster for Initial acceleratl.

.and  (2) a sustainer for powered flight. Guidance commands
are transmitted through two wires which unwind from l&e mis-
slle during flight. The missile is controlled and brought
into alignment with the target during  flight by means of a
manual control stick located near the launch point, It 3.3
possible for one gunner to control a battery of six mlsslles
and the missiles can be fired directly  from their shlppLng
contatiers. A small crew can set up the entire battery and
ground station in about 15 minutes.

A cable allows the gunner to select an observation p&n-t
removed from the launch site, With the remote-control err?;zlp
ment the gunner acquires the missile, and guides It to the
target. The best accuracy Is attained at max3mum  range, 3%
liquid agent is.contalned  in the volume of the cylindx%azQ
ogivenose between the skin and the burster tube. m-

initiation of the fuze  and consequent detonation of the
burster at missile-target impact, ,the agent IS disseminated
as a cloud of vapor, aerosol, and liquid splash. It 3.23
possible that 77X  could be substituted for GB fill with  a
minimum change in hardware design.

AREA  COVERAGE: Dlssemlnatlon  efficiencies of 505 and 62$ d'2ec
effective agent strengths for 30 second and total dosage.
Meteorological assumptions are neutral temperature gradLen%,
5 MPH wind, and ambient air temperature of 60'F.  It Is
assumed that 10 missiles could be salvoed  on a target for  a
30 second suprise  condition, and that up to 22 missiles
could be launched within 5 to 10 minutes for a total dosage
condition.

--

. .--  .-



WAEHLEAD, MISSILE, CHEMICAL (GB) SS-11 (CHARACTERISTICS) .

WARHEAD WT: 1%

WARHEAD LENGTH: 16!28

WARHEAD SKIN'THICKNESS:

MISSILE LENGTH: 421'5

NO. OF FINS: 4

M I S S I L E  LAUNCX wr:  62;y

MIN. RANGE: 550 yds

RATE OF FIRE: 10130  set

AGENT-WT: GB 7.0#  F.E.:  53.8%

WARHEAD DIA: 6!49

.064 BALLASTWT: l.giy

MAX. VEL: 624 ft/sec

FIN SPAN: 20"

VOID: 10s

MAX RANGE: 3830 yds

REFERENCE: CWL  Tech Memo 30 - 53 dated February 1960 which is
Secret.

I
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NAVORD REPORT 6954 (FIRST mvrsxm]

NOMENCLAThE: Rocket, Fire, 8”, (NP) E 42R2

TYPE: Field Loaded - Free Rocket - Fin. Stabilized

PURPOSE:: Provide IncendlapJ  offensive capability

STATUS: Development complete. Tests  discontinued. Researclh
b3ing  conducted

'reinstated at a
in field of propulsion.
later date.

This itex  may be
Requirement cancelled.

determined.LIMITATIONS: To be

AREA COVERAGE: A single round will spread napalm
yard diameter. Accuracy dispersion  indicates
area of 600 yds long X 500 wide at 2000 yds range.

over a 25
a target

,

4-n
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ROCKET, FIRE, 8" (NP) E 42R2.  .

FILLER-CAPACITY: 5.7 Gal or 32,s Napaln  (2.25%  X4)

WEIGHT LOADED: Approx 6% WEIGHT EMPTY: Approx 2&j

iENGTH  : 67” Appzox DIA: 8-3/‘8” F.E.: 53.20s

ROCXET  MOTOR: Standard 2.75" FFAR Mk 2 Mod 1

MAX VELOCITY: 540 ft/sec  a 30" Elevation - 2000 yds
.

VELOCITY OFF LAUNCHER: 80 ft/sec  approx.

FINS: Replaced by chemical  corps

FUZE: P.D. Nose xounted  E 15 always type

IGNITOR: M 23Al BURNOUT TIME: 1.6 set

MAX RANGE: 3000 yds BURNOUT DISTANCE: Approx 350 ft

LAuNcHEiR  : Single rail - expendable '
8 shot truck mounted has been used

15 shot truck mounted has been used
Multiple type launcher to be developed by Amy Ord.

REXARKS  : Field t'lled  and assezbled.* --- Designed as a compact
package,

REFERENCES : OP 1239;  OP 1415; OP 2210; OP 1304; OP 1855
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NOMLENCLATURE: Warhead, Bullpup  Missile, (GB) (250#)

TYPE: Nassive - Supersonic - Air to Surface

PURPOSE: For use with attack type aircraft in support of grzxxxd
troops and for use against small tactical targets.

STATUS: Feasibility study complete.
tiototypes  fabricated.

Project not establish&,

DESCRIPTION: This is a massive type warhead, air-to  surf-  %.o
be carried by a variety of Naval Aircraft. The CPE of $Z&
Bullpup  warhead is 30 ft.,
with small or "point"

and this high accuracy coupl&i

this warhead,
type of targets to be attacked by

indicates a single unit or massive type zzr-
head as the weapon of choice, since high concentrations m
“over kill" of small areas are desired. The warhead con-
sists of a cylindrYca1  agent container with a central bxrrst~
for explosive dissemination.

The warhead will be interchangeable with other war&&s
which are used with the Bullpup  Missile. A relatively t&!&k
casing of mild steel is used which will withstand severe
handling loads.
weight.

Ballast is necessary to obtain the com'rt
The missile is radio controlled to the target ax

can be used against small crafts,
buildings.

tanks, vehicles and ~BX&U

AREA COVERAGE: with 10%  of c;B it is estimated that the area
covered by lethal dosage or higher to a resting man (I&
50=100  Hg-Min/m3.)  in 30 set, based on Inhalation effects
only, is 2900  sq. meters average, and 1450 sq. meters r&r&-
mum. Coverage is based on a target of neutral tempera-
gradient, 4 MPH wind, and air temperature of ROOF.  Avv
area produces a circle of 100 ft. radius, and the min.  n
produces a 70 ft. radius.
min.

Since both the average and W
effects RADII  are greater than the CPE, the aiming

point will always be covered by a lethal dosage. Area z,zm-
age on a total dosage basis, under t

3
e

conditions will produce 100 Mg-Min/m
same meteorologicti

for 30,000  sq. rnebm~



or an ellipse of 64 x 600 ineters,  35 G-
or 100 x 1200 meter ellipse,

meters or 150 x 1500 meter
'30-47  for more details.

WARHEAD, BULLPUP  MISSILE, GAS (GB) 2% (CHARACTERISTICS)

DIR: 10-7/81! LEXGTH: 38',42

GROSS WEIGHT: 250# loaded F.E.: 42s

AGENT WEIGHT: 100j# of GB

FUZE: Lmpact BURSTEBWEIGHT: 3 to 10j%  approx.

BALLAST WEIGHT: 49,s BURSTER  TYPE: Central

WARHEAD OPENmG:  Impact MAxvEIOCITy: Mach 2.2(Mach.  1.4 avg)

C.P.E.: 30 ft from 8,000 to 15,000 ft altitude.

DIKE ANGLE: O" to 70"

BODY MATERIAL: 0388 Steel

TOTALI~S~WT:  570# BUFNOUT  wT: 46%

103.5#FUEL WT: MISSILE LENGTH: 1265'0

WING SPAN: 37%

HANDLING-SAFETY: Due to the thick wall casing this warhead is
considered safe for normal handling.

REMARKS:  e is also being studied for use in this warhead.

REFERENcxs  : CWL Tech Memo 30-47 which Is confidential. ACC
Proiect #4-16-020-01
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c

NOKEXCLATURE: Warhead, 318~1~1  Rocket, (GB-VX),  E 20

. TYPE: Bomblet  Loaded - Surface to Surface

-
PURPOSE: Provide toxic chemical offensive capability

STATUS: T2 expected m-62

L
-

DESCRIPTION: This is a surface to surface warhead used to T
the E 130R2  spherical bomb. The warhead for the Wttle Jobn
Missile is based on a modification of the Quadrant design
and is helicopter transportable on its launching gear. mz
is fabricated of 0.81” aluminum alloy and is sealed at %Wee
stations with gaskets to protect against any leakage that
might occur. Three extruded longeron  members are initiated
through a detonator block.

This block has a small central tetryl  pellet into wb%h
a primacord Is led and accepts the two out-put flask tubes
extending from the fuze.
into three sections.

Upon functioning the skin severs
The Aerodynamic forces displace &he

three sections aft and ram air pressure ejects the munl~9ons.

The ejection of the bombs is aided by two thrust cones. 3%
bombs in the lower part of the warhead are deflected oubzard
by the upper thrust cone.

AREA COVERAGE: Assuming neutral temperature gradient, 5 Ml%
wind speed, 60'~  temperature,
llters/min;

average breathing rate 15
to achieve a 30$ casualty rate, a predicted m

coverage of 27.8  Hectares*
unmasked personnel.

(.272  sq. mi.)  Is possible 3&
If inversion conditions exist, the

stated area coverage is increased by a factor of 2.5;  U&ET
lapse conditions,
great; winds

the stated area coverage will be 258  as
under 5 MPH will double the stated area cuve.rag~

and from 7 to 10 MPH, the stated area coverage will be IxaI?ve~
Temperatures above 80°F  will increase the stated area cover-
age by 30%  and temperatures from 0' to 4O0F  will decrease thy
stated area coverage by 20$.

* Based on test data of individual bomblet  static tests
. . -



WARHEAD,  318NId  ROCKET, (GB-Vx)  E 20 (CHARACTERISTICS)

WARHEAD FILLED WEIGHT: 262g

WARHEAD DIA: 121'5 (317.55U4)

BOME3LET:E 130R2

BOMBLET  QUANTITY:  52 a 2.W  ea.

ROCKET LlOTOR:  XM26E1

BOMBLET  FUZE: XI3912  Centrifugal

WARHEAD OPENING: Priinacord

LAUNCHER: xM34

C.P.E.: 100 yards

ROCKET GROSS WT.: 879#

bllAX.  RANGE: 25,000 yds.

blE.J RtiGE: 3,500 yards

WARHEAD LENGTH: 79"

WARHEAD FUZE: T-2075-ilIT

BOIJBLET  m4ING SPEED: 1800 RPY

aming, All-ways impact

MAX. VELOCITY: 2825 ft/sec

TIME  TO MAX. VEL.:  10.2 set

ROCKET LENGTX: 150"

ROCKET DESIGNATION: XI+51  (Consists of E-20 warhead and XM26EI
motor)

RATE OF FIRE: 3 to 6 rockets/.:ia/hr/launcher.  4 launchers perdivision \
battery, 3 batteries per battalion, 1 battalion per

HANDLING-SAFETY: ACC-Tl-196-12 May 1960,  TM g-1903

NOTE: This warhead is also being studied,,for  VX. The
isusually  referred to as the "LittleJohn

warhead

.  .

REFERENCES: CHIC  Board Report titled "Casualty Effectiveness of
T . (7~ IbIunitions 'I dated 6/27/58  (Conf.).  Tech Memo  30-32
(%.)  dated Sept 1957.  Tl-196-12,  TM g-1903

.
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NOMENCLATURE: Warhead, Sergeant Missile, (GB-Vx)  E-21

TYPE: Supersonic - Bomblet  Loaded - Surface to Surface
PURPOSE: Provide toxic offensive capability.

STATUS: TC expected 2 Quarter ~~-63
DESCRIPTION: This is a surface to surface munition poweti &Y

a solia propellant rocket ,motor which burns to completlan  on
each flight. The warhead is cone shaped with an alumAznzm
skin, and is smaller at the nose end than it is at the .m~&sr..
It is loaded with 329 bombs E 130X for GB, or 720  b&s
E 134 for VX. The fuze is in the nose section which &s Sp"
long and the bombs are in the rear section which is 89‘"  lag..

Since the warhead compartment is volume limited t&  iore
and aft dividers have been eliminated. Four longitudinal nm
load carrying primacord back up bars are held tightly wst
the inside skin surface by clips, and recess into the bw
and aft bulkheads. Primacord is also located circumfmn-
tially in these bulkheads. Upon functioning the warhead
skin is- split by the primacord and is peeled off releasa
the munitions.

AREA COVERAGE: Assuming neutral temperature gradient, 5 'PIw!
wind speed, 60O~  temperature,
-liters/min;

average breathing rate of 15

coverage of
to achieve a 30% casualty rate, a predicted a~ez
.67 sq. mi.* is possible for unmasked per-&,

If inversion conditions exist,
increased by a factor of 2.5.

the stated area coverage is
Under lapse conditions, We

stated area coverage will be 258  as great. Winds under-5
MPX  will double the stated area coverage and from 7 to 19
MPH, the stated area coverage wiil  be halved. Temperat-
above 80°F  will increase the stated area coverage by 3C$
and temperatures from O" to 40°F  will decrease the stadzd
area coverage by 20%.

* Based on test data of individual bomblet  static tests,



NAVORI) REPORT 6954 (FIRST - -.

WARHEAD, SERGEANT MISSILE, (G&X), E-21 (CHARACTERISTICS)

WARHEAD  WEIGHT: 1611#

WARHEAD DIA': 31"

MUNITION: E 130R2,  E 134

WARHEAD FUZE: Barometric

ROCKET MOTOR: XM-53

MAXVEL: Mach 4.5

HANDLING - SAFETY: See CWL

NOTE : This warhead is also-

RANGE: 75  Nautical miles

WARHEAD LENGTH: 139"

MUNITION QUANTITY: 329 of E 13OR2
or '(20 of E 134

WARHEAD OPENING: Primacord

LAUNCHER.

Tech Memo 30-19

being considered for 77X.

REFERENCES : CWL Tech Memo 30-19 Confidential
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NOMENCLATURE: Warhead,  Sergeant Missile, Liquid (BW) .

TYPE: Surface to Surface - Ballistic Missile -.Supersonic*

PURPOSE: Dissemination 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.is  In the nose section which is 50 lzxb.es
long and the payload section is 84 inches long. The bomblets
are carried in a fiberglas container. There is one half 2nch
space between the fiberglas container andthe  outer aluu&xxrm
skin. There is also a layer of "E" felt insulation on the
outside of the fiberglas container. An

i container will include an electric heat
agent storage temperature.

1
. OPERATION: The warhead fuzes function at a

insulated shipping
pump to control 3&e

. _

I

preset position
At the time of fsrnc-along the normal Sergeant flight path.

tioning  the warhead skin and enclosed flberglas  container
are split simultaneously by linear charges which results 2n
peeling of the skin and ltier.

AREA COVERAGE: Pattern area depends on opening height. Rx-
petted  use opens from 25,000  to 50,000 feet which would
give a bomblet  impact pattern area of 15 to 60 Sq. miles,
Assuming a night operation, unprotected personnel, neutr&L
meteorological conditions, open terrain, 5 MPH wind, and 333
of 85% it Is estimated that this warhead filled with E 13
bomblets  could cover 60 sq. ml. at a 309 level.



WARHEAD, SERGEANT MISSILE/LIQUID, (BW) (CHARACTERISTICS)

FIREDWT: Approx 1640# FILLER CAPACITY: 152,000 ml approx,

CAPACITY: 720 - E 134 Bomblets  AGENT: VariqUS  BW-  Liquid

WARHEADLENGTH: a4 1'0

FUZE SECTION: 55”
FUZE: Barometric

DIAIiIETER: Large end: 31!0
Small end: 145’5

FUZE LOCATION: Nose

WARHEAD OPENING: Linear shaped charge

MAX RANGE: 75 N miles KliJ  RANGE: 25 N miles

MOTOR: IGl-53 MAX  V-EL: Mach 4.5

LAUNCHER:

.

DEVELOPMENT HISTORY: CCTC Item 3402 dated March 27, 1958  to meet
CONARC  requirement.

REFERENCES: CCTC 3580  dtd 9 June 1959
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NOF-iEXCLATURE : Warhead, 762iyIM  Rocket, Gas (GB) M 79

TYPE: Explosive Opening - Bomblet  Loaded - Fin Stabilized

PURPOSE: Provide toxic chemical offensive capability

STATUS: Std USA and USJIC

DESCRIPTION: This concept is known as the "quadrant" warhead
aeslgn and consists of partitioning  the missilesnose  cone
casing into four longitudinal quadrants within which are
packed bomblets. The warhead casing is made of aluminum
alloy.sheet  and is reinforced with internal structural
members. At a preset  time along the flight path the fuze
functions  which in turn detonates the prilmacord,  separating
the outer skin along the quadrant partitions thereby releas-
ing the bomblets  into the airstream. Upon impact the fnzes
within the individual bo,nblets  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 bumble%s,

I
AREA COVERAGE: Assuming neutral temperature gradient, 5 KFX

wind speed, 60°F  temperature,
liters/min  for troops;

average breathing rate of 35
to achieve a 3o$ casualty rate.  a

predicted area coverage of .73 sq. mi.*  is possible for
unmasked personnel. If inversion conditions exist, the
stated area coverBge  is increased by a factor of 2.5; urrder
.lapse conditions,
great.

the stated area coverage will  be 25%  as
Winds under 5 MPH will double the stated area cover-

age and from 7 to 10 MPH, the stated area coverage wiX.be
halved. Temperatures above ROOF  will Increase the staed
area coverage by 3O$  and temperatures from O" to 4O*F  Irril9
decrease the stated area coverage by 20$.

* Based on Test Data of Individual Static Tests.



NAVORD  REPORT 6954 (FIRST  RET,T~ION).
UNCLhSSflZD;,

WARHEAD,  761~  ROCKET, (GB ) GAS, M 79 (CHARACT=-TICi

WARHEAD WEIGHT: 1468# WARHEAD LENGTH: 115”

WARHEAD DIA;  30” (762~~) RANGE: 8500 to 25,900  meters

USED MUXITION:  E 13ORl MUNITION QUANTITY: 356

ROCKET MOTOR: ~6~1 MUNITION WT.?  3.4# ea.

WARHEAD FUZZ:  T 20'75-MT

MUNITION FUZE:  XMgll  - Centrifugal arming, al!.-ways impact

WARHEAD OPENING: Primacord

LAUNCHER: ~386,  m8g, or ~~33 DRWG: DgO-11-3

HANDLING SAFETY: See CWL  Tech Memo 30-41

DEVELOPMENT HISTORY: In development this item was ElgRl

NOTE: Rocket rJBlAlC consists of the M-79 warhead and the M6Al
'"qn'otor r

HEFERENCXS  : CWL  Tech Memos 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-g
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NOMENCLATURE: Warhead, 762~~  Rocket, (GB-VX)  E lgR2

TYPE: Explosive Opening - Bomblet  Loaded - Surface to Surface

PURPOSE: Provide toxic chemical offensive capability

STATUS: TC expected 3 Quarter m-62. Non Std USA

DESCRIPTION: This concept is known as the1 "quadrant" warhead
design and consists of partitioning the missile nose cone
casing into four longitudinal quadrants within which a~-9
packed bomblets. The warhead casing is made of aluminum
alloy sheet reinforced with internal structural members,
At a preset time along the flight path the fuze  functions
which in turn detonates the primacord,  separating the tier
skin along the quadrant partitions thereby releasing t&
bomblets  into the airstream. Upon Impact the fuzes with%
the individual bomblets  function to release the agent. d
conical wedge is provided at the rear end of the warhead to
assist in effecting clean ejection of the bomblets.

AREA COVERAGE: Assuming neutral temperature gradient, 5 MEi
wind speed, 60°F  temperature, average breathing rate 15
liters/min  for 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 coverage is increased by a factor of 2.5; m
lapse conditions, the stated area coverage will be 25%  as
great. Winds under 5 MPH will double the stated area cover-
age and from 7 to 10 MPH, the stated area coverage will be
halved. Temperatures above 80°F  will increase the stat&
area coverage by 30% and temperatures from O" to 40°F  wJll
decrease the stated area coverage by 2076.

* Based on test data of individual bomblet  static tests-



NAVORD  R&PORT  6954 (FIRST REUSION)
@igjQyRm

W~AD,  762~1~  ROCKET, (GB-VX)  GAS E lgR2 (CHARACTERISTICS)

wmmm mum WEIGHT:  1238.g WARHEAD LENGTH: 115"
5.

WARREAD  DIA: 30” (762~~) MAX RANGE: 39,000 Meters

UNIT MUNITION: E 130~2 MUNITION QUANTITY: 364 a 2.4#  e.a

MUNITION WEIGHT: 873# AGENT WT: 462#

MUNITIQNFUZE:  XM 912 - Centrifugal Arming, All-ways, Impact

FUZE ARMING SPEED: 1800 RPM LAUNCHER: ~386, a89, xm3

WARHEAD OPENIXG: Primacord WARHEAD FUZE: AT-T2075

The XW50 Rocket consists of 1 ea E lgR2  Warhead and XN-31 motor

HANDLING-SAFETY: See CWL Tech Memo  30-41  ROCKET MOTOR: Xl+31

koTE : This warhead is also being consi'dered  for BW

REFERENCES: ACCdJ"w195. CLMC  Board Report titled  "Casualty
Effectiveness of Toxic CW Munitions," dated 6/27/58. Chemical
War. Lab. Tech. Memo 30-19  (Conf.)
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NOMENCLATURE: Warhead, Pershing Missile (GB-VX)

TYPE: Surface to Surface - Solid Propellant

PURPOSE: Dissemination of Chemical Warfare Agents

STATUS: Feasibility Study complete. F.E.T. scheduled to be
complete by December 1962. .

DESCRIPTION: The CW warhead for the Pershing is based on
the utilization of self-dispersing munitions, .or  bomblets,
clustered within the missile nose section. The cluster-
ing of the bomblets  requires a special warhead system s-
sign which will release the bomblets  into the air&rem
at a predetermined altitude upon receipt of a fuzing  sLgr&L,
The ground impact pattern may be increased in size by In-
creasing the altitude of bomblet  release, or vice versa,

The maximum pattern size for a given release altit&e
will be limited by the..glide  angle of the bomblet.  The
E130R2  bomblet, which would be used in the warhead, glis%?s
at an angle of about 20" with the vertical. This glide
angle is sufficient to achieve maximum utilization of 3%~
agent potential. This study indicated that the pershiug
missile will be an effective delivery for a GB warhead 33'
proposed modifications to the nose section are techn+rally
feasible, and can be incorporated into the weapons sys-t&-
concept. At a predetermined altitude the payload compart-
ment is opened by explosive means, allowing the bombleks
to release into the airstream. The payload compartmen&  3~
divided longitudinally into three equal sections. The psap-
posed method of skin separation utilized three explosLve
longerons within which are housed a linear shaped charge,

AREA COVERAGE: 1t.i.s  estimated that with a CPE of 400 meters,
unaer  neutral meteorological conditions, 30$  casualties S&EL
be produced in target areas 1.1 sq. miles with a CIB parl&,
If an attack can be timed to take advantage of moderate in-
version conditions-ualties can be obtained in wt
areas of 4 sq. miles. A CPE of 600 meters does not -43.y
reduce casualty effects in targets over 1 sq. mile in .a~53,



i

NAVORD REPORT 6954  (FIRST  -ION)
'L

WAFU-LEAD,  PERSHING MISSILE, (GB)

CHARACTEHISTICS:

NOSE SECTION WEIGHT: lgOO# (Modified from Std

MUNITION U&D:' El3Os2 Bomblet  (approx 537 a 2.lc#

FUZE  : Barometric

RANGE: 100 to 300 Nautical miles

Head)

ea - 129Q49

Other characteristics are Secret. See CWL Tech. Memo 30-49
&ted Jan 1960  which is Secret.

FiEmmNCE  : CWL'Tech  Memo 30-49  dated Jan 1960 Secret.
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MOMENCLATURE: Drone Xeapons System, Multipurpose, AN-USD-2

TYPE: Remote controlled - (Low endurance) - Recoverable

PURPOSE: Dissemination of BW/CW  agents.

STATUS: Feasibility study complete on BW/CW.  Now under
development. T.C. expected m-62.
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CAPABILITIES: Developed for use as a toxic gas disseminatti
system, BW agent dissemination system, as well as for
combat surveillance usage. For new battlefield stratagerus,
the target location for BW is not accurately required,
Timing for enemy incapacitation can be selected, and rcza&~
and facilities are not destroyed in compromising the enemy,
The advantages of the modular concept with removable tank
are as follows:

Modules are prepared in the zone of interior and CZEJ
be installed in the field. Transfer of agents in the
field Is not required and the shipping container can be
handled as a unit massive bomb.

AREA COVERAGE: For BW agents, payload can be disseminated a%
2 preset rates, 11.6 and 23.2  gallons per minute, giving
dissemination lines 5 and 10 nautical miles  in length.
The extent of downwind effects depends on the meteorologll@all
conditions on the agent used. For CW agents' an effective
downwind dispersion from 775 to 1900  ft was determined,
Considering a wind velocity of 5.7 knots, a drone dlspers-
ing velocity of 200 knots, and a VX agent flow rate of
2.29 gal/set, an effective lethal area coverage of 255,03X?
to 625,qoo  sq meters can be realized using the recover&&e
drone. Under a similar condition with a non-recoverable
drone the effective coverage would be 425,000 to l,O43,.~xm
sq meters with a lethal dosage of VX.
data only lethal dosage was considered.

Due to lack of test
It is realized

that the area covered by an incapacitating dosage would Rme
greater.
which will

New CW incapacitating agents are being developed

system.
probably be suitable for dissemination with U

. . . . s-m
. -._.



hwOA~  REPORT 6954  (FIRST REVISION)

DRONE WEAPONS SYSTEM, MULTIPURPOSE; AN-USD-2 (CHARACTERISTICS)

OVERALL LENGTH: 1941'5 BODY DIA: 23 !I0

WING SPAN: i6o!o OPERATIONAL WEIGHT: 150%

EMPTY WEIGHT: 790# AGENT USED: Liquid BW/CW

PAYLOAD: 21C#  approx. POWER PLANT: 232~~

MAX SPEED: 300 knots CRUISING SPEED: 236 knots

MIN SPEED: 110 knots OPERATING TIME: 45 Min (Min)

SERVICE CEILING: 20,000 ft. METHOD OF LAUNCH: zero

DISP2NSING  ALTITUDE: 100 to
250 ft.

DRONE CAPACITY: 2 5  gal

DISPENSING VELOCITY: 200 to  300 MIN. ALTITUDE:
knots

2 5 0  ft

MAX ALTITUDE: 20,000 ft RADIUS OF ACTION: 100 N, miles

TARGET ACCURACY: kl$ range . READYTIME: 240 min.

NOZZLE LOCATION: tail

GUIDANCE: Line of sight command and pre-programming.

REMARKS: Parachute recovery will be used.
other drone systems in this report.

See USD-4 and USD-5 for

REFERENCES: CWL Tech Memo 30-46.
Contract

DA Report 9001.  (Conf.)
DA-18-064-404-CML432-AEROJET  General
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NAVORD  REPORT 69%  (FIRST  REV ION)

,
NOMENCLATURE: Drone Weapons System, Multipurpose AN-USD-?4

TYPE: Remote controlled - Medium endurance - Recoverable

PURPOSE: Dissemination of BW/CW  agents

STATUS: Feasibility study complete. Requirement cancelled-

DESCRIPTION: The system is designed to launch a drone for
either low or high penetration of enemy territory to alis-
seainate  BW/CW  agents and return the drone to Its launch
point for recovery by parachute. Guidance is by pre-pro-
gra?;med inertial system using a Minneapolis-Boneywell  tier-
tial platform. There is also employed a short range "De-
of-Sight" command guidance system. The drone can be launche(
from a zero launcher mounted on a flatbed trailer. Jato
boosters are used for launohing  and are mounted beneath the
drone. TJVO  different size boosters are used. The drone  can
carry external tanks mounted under the wings.

AREA COVERAGE: Two basic premises are used to determine %he
ability to cover the target area. The first assumes that
the rate of dissemination covers a 1000 ft. width with 100
mg per sq. meter, and the second assumes that more tti  one
parallel pass eve,v the target area can be made. At a @aver-
age of 100 mg per sq. meter over a 1000 ft. width the rate
of dissemination would be 12%  per nautical mile of travel
over the ground., For example: 8 nautical miles would be
traversed to dispense 100%  of agent.

On'the basis of the analysis, calculations indicate tha&
to cover a 100 ft. wide line target such as a road at a dls-
tance  from launch of 75  nautical miles one pass with U..ne-
of-Sight guidance will cover the target with 95% probabiliky.
With inertial guidance alone, two parallel passes will-be
required to insure 95s  probability of covering the targe%,
At a distance from launch of 150 nautical miles one pass
with Line-of-Sight guidance will still cover the target  but
with inertial guidance alone it will take 5 successive pa~dl-
lel passes to assure 95s  probability.

.

‘.

, : - ,  - - . .  .  . .  .  . .  . . .
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NAVORD  REPORT 6954  (FIRST REVISION)
,~&$L.6~!

DRONE WEAPONS SYSTEK,  MULTIPURPOSE AN-ySD--ll (CU?&TERISTICS)

OVERALL LENGTH: 31.1 ft. WING SPAN: 11.45 ft.

FUSELAGE Q.D::  30" TANK O.D.: 18"

EMPTY WEIGHT: 299% AGENTS: Liquid BW/CW

NOZZLE LOCATION: Tail CEILING: Above 35,000 ft.

TARGET ACC'JRACY: 15 of range READY TIME: 240 :;lin.
,

METHOD OF LAlqTiJCH: zero ENGINE: J-60 Turbojet

GJJIDANCE: Preprograinrned  Inertial or Line-of-Sight

DISPERSUJG  ALTITUDE: 250 ft. to 35,000 ft.

MAXSPEED: Mach. 0.9  sea level, math.  1.4 at altitudes

MIN  SPEED: Below 200 knots

MAX ENDUPUNCE  AT MACH. 0.9: 55 min. at sea level.
l

SEA LEVEL PERFORMANCE WITH TWO100 GAL. TANKS

UNITS BW cw

Initial Gross Wt. lb 5478 5727 5911

Tank Fuel lb 1235 650 166: y;; 5g;;

5911

Payload lb o 834 0 834 166:
$ Vol. of Tanks used $ 0 50 100 0 50 100

for payload
Spray Time min 0 5.0 10.1 0 2.02 4.04
Distance of Spray N.Mi

i 3x5; 7;;':
o 6.7 13.4

Vel. During Spray Knots 0 200 200
Spray Rate lb/min o 167 166 0 412 414
Cruise Speed Knots 434 434 423 434 436 435
NIX.  Radius/Action N.Mi 302 217 125 302 214 117
Max. Range N.Mi 561 399 232 361 390 219
Cruise Altitude ft 1000 1000 1000 1000 1000 1000

REFERENCES : Cornell ,Aeronautical  Laboratories Report CM 1212412
aatea 15 Dee 1959  (Conf.). DA Project 3D58-01-001-04
Republic Aircraft

4-90 . ..-
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MAVORD REPORT 6954 (FIRST REVEX~N~

I‘:;  : *' , .:..L;'

NOMEXCLATURE: Drone Weapons System, Multipurpose. AN-USD-5

Recoverable - Long endurance

BW/CW  agents
completed. Reid  in-abeyance.

TYPE: Remote controlled -

PURPOSE: Dissemination of

STATUS: Feasibility study
Ty be developed later.

CAPABILITIES: Capable of human incapacitation, the degree is
dependent upon the agent used. For new battlefield strata-
gems, broad battlefield coverage, and weapon effectiveness,
the target location for BW is not accurately required,
Timing for enemy incapacitation can be selected, and roa&s
and facilities are not destroyed in compromising the enemy.
Can change heading, altitude, speed, and comnands  to aub-
systems in a preprogrammed manner. (See remarks)

REmARKs  : This is one of several systems investigated. .See
USD-2 and USD-4  for other systems in this report.

AREA COVERAGE: To be determined.
.



NAVORD REPORT 6954  (FIRST  REVISION) ui&L%&ir-
:) ,' -

DRONE WEAPONS SYSTEM, MULTIPURPOSE AN-USD-5 (cHARACT~ISTICS)

LENGTH: 36'7" WING SPAN: 24'8"

WING AREA: 200 sq. ft. ENGINE: P&W-J~O-p-2

ENGINE THRUST: 290w

CRUISE SPEED: Mach. 0.75+

AGENT CAPACITY: 200 gal liquid

PAYLOAD:' 1260#

OPERATION RADIUS: 278
669 N.

MAX-.  WEIGHT AT LAUNCH:

t0

Mi.

FUEL  LOAD: 3OO7#

AGENT PRESSURE: 30 PSI

lOlUOO#  includes
Booster

NAVIGATIONAL ACCURACY: 1% of range travel

METHOD OF LAUNCH: Zero (from trailer or other fixture)

GUIDANCE: Preprogrammed inertial MAX. ALTITUDE: 35,000 ft.

NOZZLE LOCATION: Tail RANGE: 350 N. Miles

READY TIME: 255 min
SAF'ETY-BANDLING: To be determined.

.

REFERENCES: Fairchild Report M-280G BW/CW  Weapons System dtd
Dee  1960  which is Secret.
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NAVORD REPORT 6954 (FIRST REXQSXI~]

NOMENCLATURE: Tank, Aircraft, Liquid Spray, Aero 14B
TYPE: Air to Surface - Single Fluid

PURPOSE: To provide BW/CW  offensive capability

STATUS: Std..  USN. No stock on hand as of 30 Dee 1960.
DESCRIPTION: The Aero 14B Spray Tank is a pressure control&&

coisbination  storage and airborne dispersion medium  for
various liquid agents.
tion, center section,

The major components are nose see-
tail section, pressure control sys*e.m,

and t:ie  tail pipe assembly. An 1800 PSI tank is loca%& In
the nose and a regulator reduces this pressure to 100 p51
for operation. The discharge noizle  is located at the rear
of the tail section.
tail section.

Four removable fins are bolted on t?~

voir;
The center section contains the agent reser-

A pneumatically operated valve releases the agent
through the discharge tube and nozzle and is controlled by
the pilot. Suspension is 2 lug 30”. These tanks are be&g
tested with BW agents.

The Edo Corp. has a contract to develop a more ef'fiotint
dissemination system and tests are planned for early 1961,

AREA COVERAGE: With the use of greatly reduced flow rates am3
increased relea'se height-wind speeds ratios, area coverage%
have been roughly estimated to be from 50 to 150 sq. tiles
from the use of one spra

3coverage at the 100 Mg-M
tank full of agent. Maximum  arei

546,252  sq. meters.
level on trial CW 442-B3  was

Area coverages in excess of 500,000 q
meters from a single tank, are predicted for a large ra,nge
of release height-wind speeds ratios.
more detailed coverage.

See DPGR 247 far

. C.-e.
.

.  . . .
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TANK, AIRCRAFT SPRAY, AERO  ‘14B (CHARACTERISTICS)

GROSS WEIGHT: Varies from approx. 1400 to 2000 lbs depending
upon the agent.

EMPTY WEIGHT: Approx. 650 to 657 lbs VOID: 10%

AGENT WEIGHT: Approx. 725#

BUAER  DRWGS: 20515  and 54A50El

PRESSURE TANK: 1800 PSI; OPERATING PRESSURE: 100 PSI

BODY MATERIAL:  Aluminum SUSEPNSION: 2 lug - 30"

OVERALL LENGTH: lgOl'0 MAX DIA: 221'0

AGENT CAPACITY: 84 gal

FINS: Min. of 2 fins reqld  for gravity drop (4 Provided).
Adjustable in' 45" increments. No Pins reqld  for ejector type

racks.

XANDLING-SAFETY: NAVAER 11-45-600  (Unclassified) and NAVAER ll-
43-601  (Secret)

DEVELOPMENT HISTORY: Developed under operational requirements
CWO3401  and CWd3402  by the Edo Corp.

REFERENCES: NAVAER 11-45-600,  NAVAER 11-45-601  Secret),
DPGR247;  DFG#cti-442

.
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NAVORD REPORT 6954  (FIRST ~I.SZC

NOMENCLATURE: Tank, Chemical Aircraft, MK 12 MOD 0

TYPE: Massive - Air to Surface - Spray

PURPOSE:' Providing smoke screens. May be capable of dis-
seminating toxic agents

STATUS: USN - USMC. Recommended for T.C.

DESCRIPTION: This item is designed to generate smoke screezw
from aircraft. It consists of a 12" cylindrical tube 92'"
long faired  with a 14" cylindrical tube. A 2.5/8"  glass
plate is used as a closure in the nose inlet to permit
ram air to be used as the discharge pressure. The tank
Is filled with  500 spheres 2!'7  dla after the spheres are

In place, the tank is filled under vacuum with  FS agent,
This method completely fills the spheres and the void
around them.

The'tall  plate is hinged at the bottom and is secured
by a mechanism actuated by an explosive bolt designed by
N.W.L., Dahlgren.
the spray tank.

The MK-1 Filling Unit  is used to fm
Drawings, specifications, and manuals

are being prepared by the contractor Aircraft Armaments,

AREA COVERAGE: From an air emission altitude of 75 to 250 Bt
at speeds up to 450 MPH, satisfactory smoke curtains zqzn~
250 ft high x 1200 ft long have been formed. Firing t&
tanks "In Train" extends the length to about 2000 ft. At
impact the spheres developed sufficient force to eject  i&
caps and a cloud (approx 6 ft dla x 8 ft high) of very zsma3l

droplets was formed. The impact points of the spheres aueze
so dense that the clouds merged into a solid wall whi&  w
carried downwind.

??.  ..-



NAVORD REPORT 6954  (FIRST REVISION)

TANK, CHEMICAL AIRCRAFT MK 12 MOD 0 (CHARACTERISTICS)

LENGTH : 115" 0 DIA.: 14" I DIA.: 12" (Spray tube)

WEIGHT: 29Q+  empty, 1lOw full F SAGENT:

AGENT CAPACITY: Approx. 40 gal. DRWG: Being prepared

FILLER: 500 spheres 2!7 Dia. 250 are drilled with l/8"  hole
and 250 with a l/2' hole.

SUSPENSION: 14 and 30 inch

FUNCTIONING: On command of the aircraft pilot the nose closure
is ruptured by a detonator and the tail closure mechanism is
actuated by the explosive bolt. This results in the ejection
of the contents of the tank. The bulk agent around the spheres
form a dense cloud of smoke at aircraft altitude. The l/4"
hole spheres discharge their contents during decent to form a
vertical curtain and the l/8"  hole spheres rupture on Impact
to form a dense cloud of smoke at ground level.

DEVELOPMENT HISTORY: Was E-33 In development

REMARKS: It is possible that this system can be adopted for the
use with toxics, as the cloud generated would contaminate
personnel and material and also enter the respiratory system.
The agent around the spheres could be thickened to assure
the decent of the cloud to the ground. Also being lnvestl-
gaged for CS.

NOTE : These tanks have been carried on USAF-F80, F86, A4D, and
-satisfactorily on the FJ-4B at 414 knots.

REFERENCES: TM 3-400, TM 3-2.55
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DRIVE GEARS

L bdOTOR LDISCHARGE  ORIFICE

QATTERY

NOMENCLATURE: Tank, Aircraf t Spray, Aero X-2A

TYPE: Wing Tank - Massive--Air to Surface

PURPOSE: Dissemination of dry BW agent from aircraft for
anti-personnel and anti-crop effects.

. Non Std - USN. There is a possibility that this
-I& may be modified and used with other agents.

DESCRIPTION: A wing tank that can be used with fighter or
fignter  bomber aircraft. Operates on an experimentally
observed phenomenon tnat  a fine, dry, particulate mate-,
when agitated within a pressurized container, assumes fla
like properties. In this state the particulate materis  &tZt
flow thru an orifice, obeying the fluid flow laws, in t&a3
flow rate is proportional to the square root of the pressure
head.

Ram air is used to pressurize the container, provt
a self regulating condition in that, as the speed is in-
creased, the pressure head increases--thus increasing &.e
flow of material thru the orifice. Flow rate can be a&
justed  by changing the orifice size to provide rates frspm
2.2 pounds to 10 pounds per nautical mile for material
having a density of 0.2 gram per cubic centimeter, or zs
high as 21 pounds per nautical mile at a density of 0.5
gram per cubic centimeter. Large areas could be covered
by low flying aircraft.

LIMITATIONS: Dependent upon agent used and meteorological
conaitions. Must be released at low levels.

; .
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NAVORD  REPORT 6954 (FIRST REVISIONP J
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TANK, AIRCRAFT SPRAY, AERO X-2A ( CHARA~EF~ISTICS)

OVERALL LENGTH: lg8!1/4

EMPTY WEIGH?':. 17%

MAX. AGENT WEIGHT: 300#

AGENT: Dry BW

0. DIA:  22"

MAX. LOADED WEIGHT: 77%

F. E.: 38.7s

CAPACITY: 15,280 CU. DI.

HANDLING SAFFTY:  TM 3-400

REFERENCES': Ft. Detrick  Tech Study 9 dtd June 1958,
TM+400,  Gen. Mills "Handbook, Operations, and Service
Instructions." 57-ms-1619 '.

4-98
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rPRJMER r-PROPELLANT ~WRSTER  CHARGE
I

-FUZE

LIGNITJON
CARTRJDGE 1 ADAPTER

NOMENCLATURE: Cartridge, Mortar, 60~~  (WP) M302

TYPE: Semi-fixed - Central Burst - Fin Stabilized

PURPOSE: Anti-personnel, Spotting, Screening and Incendiam

STATUS: Ltd Std USA.

DESCRIPTION: This is a semi-fixed, fin stabilized, central
bursting type round used with WP for spotting, screening,
anti-personnel, and limlted  incendiary effects. The roamd
is composed of six major components - the body,' PD fuze,  91n-
assembly, propelling charge of four increments, ignition
cartridge and primer. The body Is a thin-wall steel casBg
with cylindrical side walls, and conical base which Is
threaded to receive the shaft of the fin assembly.

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
functioning bursts the casing to release the chemical con-
tents. The WP Ignites and burns spontaneously on contact
with air. Used with 60~~  mortars M2 and Ml-g.

AREA  C?CWZRAGE:  Anslymlna  Rn 8 MPH wind. 60$ RR,  neutral  temperz%---.------ ----- -.--- .

----*ture gradieG;-&z--zemierature  above 60°F  it normally rees Labout3  min to adjust- fire on the target, and a smoke eartati
is established by volley firing smoke rounds into the area
until the desired density Is achieved. .Thls may take 1 03‘ 2
min depending on the amount of smoke In the round, mete--

.loglcal,conditions  and the density of the curtain de&red,
For example a 6

8
un battery of 60 MM mortars, each fJr-

lng at the rate of 1 rd/min  could place 108 rd/m-In irIa
the &ea to establish a smoke curtain. If the required CPST-

5. ---, -----  ------  -
casualty effect Wr AQ **A UY "-a---.-g _

The burst

tain  Is established ti 1 min with 10B rounds, then appruz,
4 rds/mln ehwl  d maintain the curtain. For a blinding &

n 4~ ~+n~d  rlln~nf.1~  on the target  at a
same rate required to establish the curtain.
radius for anti-personnel effects is  approx. 15 to 20 yad.s
for one cartridge. See FM3-5 for other conditions.

. . .

. . . . . ‘.
“-.  . . 1 .“.  .
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CARTRIDGE, MORTAR, 60 MM (WP) M302 (CHARACTERISTICS)

FIRED WEIGHT: 4.Ojf FILLER-WEIGHT: WP - 0.76#

F.E.: 19% ASSY DRWC: 75-i-218

MAX RANGE: 1610 Yds(with 4 increments) MAX DIA: 2!36

FUZE: ~~-11182~1~1  See Note 1 FIN: M2

BUFETER  CHARGE: Ml+0.02%  HE BURSTER  CASING: M8

PROPELLING CHARGE: M3Al  - 0.02#  LENGTH OF RD: 111'07  with fuze

IGN. CARTRIDGE: M5Al PRIMER: M32

USED WITH: 60~~ Mortar M2 and Ml9 MUZZLE VEL: 439 ft/sec

HANDLING-SAFETY: See ~~3-250

NOTE :l: Some rounds with PD ~82~1~1,  ~82,  M52BlE5,  M&A~,  ad
752BE1,  E2, E3 and E4

.

REFERENCES: OCM 26708, ~~3-250,  TM+1901,  ORD 11 SNL R-4 ARCR  -
II June 59, .FM 3-5, FM 3-8, TMj-200  and TMg-1900

4-100
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5001” +RSTEA  CASING

C A S E ’  4JROPELLANT 1 BURSTER CHARG~AGENT

NOMENCLATURE: Cartridge, Howitzer, 75M~  (VP) ~64

TYPE: Semi-fixed - Smoke - Central Burst

PURPOSE: Anti-personnel, Spotting, Screening and Incendiary

STATUS: Ltd Std USA, Std USMC. 27873 in USMC stock Dee lw

DESCRIPTION: This-round is a semi-fixed, central burst, sm&e
producing cartridge which is used for spotting, screen-,
incendiary and anti-personnel effects. Cartridge case,
primer, and propelling charge are the sa;ne as those used
with HE rounds. The pro ectile
same ballistics as the

is similar to, and has 33~~
M 8 HE round.i The nose is cut and

threaded to hold an adapter which screws into the body.
The adapter serves three.purposes:  to provide a tight m
for the chemical contents, to hold the fuze,  and to provi&z
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 andi
contains a burster initiator charge to ignite the burster
charge which ruptures the shell and disperses the c.hemioal
contents. Used with IillAl  and M3 Howitzers 75MM.

AREA COVERAGE: Assuming an 8MPH wind, 60%  RH, neutral tempera-
ture gradient and temperature above 60°F  it normally requ%res
about 3 min. to adjust fire on the target, and a smoke W,Z-
tain is established by volley firing smoke rounds into the
area until the desired density is achieved. This may tYake
1 or 2 min. depending on the amount of smoke in the roti,
meteorological conditions and the density of the curtaB
desired.

For example a 4 gun battery of 73-W  Howitzers, each -
firing at the rate of 12 rd/mln.  could place 48 rd/min,

into the area to establish a smoke curtain. If the reqnlred
curtain is established in 1 min. with 48 rounds, then wrox,
2 4  rds/min. should maintain the curtain. For a blinding anti
casualty effect WP is fired directly on the target at the
same rate.required  to establlsh the curtain. Burst radius
for anti-personnel effect&s-x  20 to 30 yds for one
cartridge. See FM3vhePleonditions.



CARTRIDGE, HOWITZER, 75MM,  (l-1 (CHARACTERISTICS)

PROJECTILE WEIGHT: 14.7w FILLER-WEIGHT: WP - 1.34#

COMPLETE RD WT: 18.89# MAX RANGE: 9620 yds
:.

F.E.: 9.21s

CARTRIDGE DRWG: 75-1-114 FUZE: PD - M48A3  (See Note 1)

BURSTER  CHARGE: M8 (O.ll#) BURSTER CASING: M6

PROPELLING CHARGE: Ml (1.W) CARTRIDGECASE: M5Al

PRIMER: MlBlA2,  (See Note 2) MAX. DIA: 75MM

USED WITH: MlAl  and M3 Howitzers

CARTRIDGE LENGTH: 23!49 PROJECTILE LENGTH: 151'04 (With
Puze)

HANDLING - SAFETY: See m-250

REMARKS: Cartridge can also be loaded with CNS, H, I,, and FS

NOTE 1: Some rounds on hand may have fuze PD-57

Primer percussion Ml, MlAl,  .or MlBlAl  may be used.
viernate  Is primer percussion MU2

REFERENCES: OCM  16 167, ORD  3 SNL R-l, TM g-1901,  OcM  33067
ACRC  1959  FM 3-5, FM 3-8, TM30250,  TM3-200,  mg-1900
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r PROPELLANT

1IGNITOR  OUR% S P L I T WASHER &?STLR TUBE

NOMENCLATUi%: Cartridge, Rifle, 75MM,  Smoke (WP) IQUA

TYPE: Fixed - Smoke - Central Burst

PURPOSE: Anti-personnel, Spotting,  Screening  and  Incendiary

STATUS: Ltd Std USA, Std USMC.  4753  in USMC stock as of &IO 11950

DESCRIPTION: A fixed,  central  burst  smoke  munition which  is
used  for spotting,  screening,  anti-personnel,  and  a very
limited  incendiary  effects. Is slmllar  to the ~64 WP rod
except the base is turned to a slightly  smaller  diameter  =d
a narrower pre-engraved rotating band. The nose of the
round  body  Is threaded  to hold  an adapter  to provide a tight
seal for the chemical filler, to provide a seat for the fbr-
ward end of the burster casing, and to seat the fuze.

The burster is made up of the burster charge and burster
initiator held in the burster casing, which is a thin  wall
cylindrical casing tube extending nearly the length of the
filler cavity. With  the PD fuze set "Superquick",  a sur-
face burst Is obtained on Impact; or when set on "Delay" a
burst is obtained after penetration or ricochet results.
Used with M20 rifles.

AREA COVERAGE: Assuming an 8MPH wind, 60s RR, neutral  tempera-
ture gradient and temperature above 60*F It normally reqtdma
about 3 min. to adjust fire on the target, and a smoke cur%ain
Is established by volley firing smoke rounds Into the area
until the desired density is achieved. Thismaytakelor2
min. depending on the amount of smoke in the round, meteam-
logical conditions and  the density  of the curtain desired.

For example a 6 gun company of 75MM Rifles, each firinre;
at the rate of 6 rd/min.  could place 36 rd/mln.  into the
area to establish a smoke curtain. If the required curta&n
is established in 1 min. with 36  rounds, then approx. 18
rds/min.  should maintain the curtain. For  a blinding and
casualty effect WP is fired directly on the target at the
same rate required to establish the curtain. The burst
radius for anti-personnel effect is approx. 20 to 30 yds
for one cartridge. See FM3-5  for  other  conditions.

, +.* - "y-*."‘>~



NAVORD REPORT 6954 (FIRST WxION)  &&&$j~@

CARTRIDGE, RIFLE, 75IYM SMOKE;  (wp) M31lfl (CHARAC%RISTICS)

,

c .

PROJECTILE WEIGHT: 15.w

COMPLETE RD WT: 22.78x

RANGE: 7020 yds

FUZE: PD 1~148~3  See Note 1

PROPELLING CHARGE: Ml0 (3.42#)

CARTRIDGE CASE: M31Al

INITIATOR BURSTER: Ml

MUZZLE VEL: 2400 ft,'sec

CARTRIDGELENGTH: 28!g2

HANDLING - SAFETY: See TN3-250

FILLER WEIGHT: WP 1.3'5n

F.E.: 8.9$

DRWG NO: 75-l-225

BURSTER: M8 (0.07# or 0.W)

BURSTER CASING: ~6

PRIMER: M47

usED WITH: M20 Rifle

MAX DIA: 75J@J

PROJECTILE LENGTH: 15 1'04  (with
fuze)

REMARKS: Shell is similar to 75MN ~64 (WP)

NOTE 1: Some rounds assembled with fuze PD -M57. ~48~3 has .05
set delay

REFERXNCES: TM+1901;  ARC&1959, FM 3-5, TM3-250, TM3-200, TM
TMg-lgoo,,Fbt  3-8
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PROJECTILE ILLUSTRATED

NOMENCLATURE: Cartridge, Gun, 76~~,  Smoke, (WP) ~361

TYPE: Fixed - Central Burst-

PURPOSE: Anti-personnel, Spotting, Screening, and Incendiary.

STATUS: Std. USA and USMC. None In USMC Stock as of'Dec  1p6i3.

DESCRIPTION: This is a fixed, central burst smoke munition
usea  tar spotting, screening, anti-personnel, and very
limited incendiary effects. The body'of the round is
similar 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
chemical filler. The burster tube extends approximately
two thirds the length of the cavity.

The round if fitted with a PD fuze  for superquick actWn
on Fmpact,  giving surface burst and effective dissemination
of the chemical filler, An outstanding. characteristic of
this round is the "case-over band" construction which per-
mits the case to be assembled over the rotating band and  be
ridgldly  crimped to it. A burster initiator is located in
the forward end of the burster tube. For use with 7w guns
M32 or ~48.

AREA COVERAGE: Assuming an 8 MPH wind, 60%  RH, neutral temper-
ature gradient and temperature above 60°F  it normally reqd
about 3 min. to adjust fire on the target, and a smoke cm-
tain  is established by volley firing smoke rounds into the
area until the desired density is achieved. This may take  1
or 2,mln.  depending on the amount of smoke in the round,  me-

teorological conditions and the density of the curtain desdre
For example a 10 gun company of 76~~  guns, each firing  at

the rate of 6 rd/min. could place 60 rd/min.  into the area  ti
establish a smoke curtain. If the required curtain is e&a%-
lished in 1 min. with 60 rounds, then approx. 30 rdsm,
should maintain the curtain. For a blinding and casuzQty  e.?-
feet  WP Is fired dipctly  on the-target at the same mte re-
quired to establishbthe  curta*'  The burst radius for anti-33
personnel effects is approx. 20 to 30 yds for one car&ridge,
See FM3-5  for other con

*pp*-:  T ;‘.  ..' . .- .-.-.(.'  . ', T:- --4 4-Itc.m



CARTRIDGE, GUN, 76~~,  SMOKE (WP) M361 (CHARACTERISTICS)

COMPLETE RD WT: 25&f FILLER WT: 1.38#WP

PROJECTILE WT: 15.71# F. E.: 8.8%

BURSTER CASING: Ml.2 * BURSTER CHARGE: M23 (O&f)

BURSTER INITIATOR: M2 CARTRlDGE  CASE: M88

PRIMER: M68 or M58 FUZE: m-48A3

ImJzzLE VEL: 2400 ft/sec MAX RANGE: 16070 yds

CARTRIDGE LENGTH: 34 ‘.‘05 PROPELLANT: ~6 (3.64#)

MAX DIA: 2!99 PROJiCTILE  LENG?'H: 14!‘46  with
fuze

ASSY DRWG: 75-l-367

P. E. IN MILS: 0.125  and 0.150 at 1000 and 2000 yds

USED WrmH: 76~~ GUN ~32 or ~48

HANDLING SAFETY: See TM+250

DEVELOPMENT HISTORY: In development was designated T-140.

REFERENCES: TM+1900,  TM+1901,  FM305,  1913-8,  ‘TM30200,  TM3-25%
-959,  DPS/OTA-33  of Aberdeen Proving Grounds,  Md.

TMg-1300-203.
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NOMENCLATURE: Cartridge, Mortar, 81MM  (WP-FS) M57Al

TYPE: Semi-Fixed - Central Burst - Fin Stabilized

PURPOSE: Anti-personnel, Spotting, Screening, and Incendiary

STATUS: Ltd STD USA.
Dee 1960

Std. USMC. 144,281 in USMC stock as of

DESCRIPTION: This is a semi-fixed, fin stabilized, central M
rouna used with WP or FS smoke for spotting, screening, El;hd
anti-personnel effects. The round consists of a body; PD
fuze,  fin assembly, propelling charge, ignition cartridge,
primer, adapter and burster. The adapter is located at t&z
forward 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 chemical filling,

The burster is a thin-walled tube which extends about
three-fourths the length of the cavity. The burster cas3zg
is a press fit into the adapter. The burster functions tag
release the chemical contents. Used with 81MM mortars Ml
and.M29.

AREA COVERAGE: (wp)' assuming an 8 MPH wind, 60s HH, neutral
temperature gradient and temperature above 60°F  it normal3y
requires about 3 min. to adjust fire on the target, and a
smoke curtain is established by volley firing smoke rounz%
into the area until the desired density is achieved. This
may take 1 or 2 min. depending on the amount of smoke in the
round, meteorological conditions and the density of the CYXP-
tain  desired.

For example a 8'gun  battery of ~I.MM  mortars, each firW.g
at the rate of 15.rd/min.  could place 120 rd/min..into  the
area to establish a smoke curtain. If the required curt&In

is established in 1 min. with 120 rounds, then approx. 60
rds/'min. should maintain the curtain. For a blinding ani
casualty effect WP is fired directly on the target at the
same rate required to establish the curtain. The burst r&3ns
for anti-personnel effects is apprpx.  20 to 30 yds. for one
cartridge.$ See FM325 for other'ponditions..

. . .
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CARTRIDGE, MOiTAR,  8nm, (WP-FS) M57Al

COMPLETE RD. WEIGHT: 11.88#  FS
?. 11.38#  w

FILLER--WEIGHT : SEE NOTE 2

RANGE: 2330  Yds/4  increments.

pRwos: 75-l-93, 75-l-94

FUZE: PD-M525Al  SEE NOTE

BURSTER CHARGE: Ml (0.08#

USED WIXH: 81~~  Mortar Ml

FIN: M4Al

1

=I

and M29

PROPELLING CHARGE: M2Al  (820 Grains) 4

HANDLING--SAFETY: See TM3-250

F.E.: 40.4%  - FS

F.E.: 35.7% - WP

LENGTH: ;2;;ilwith  fuze

22 .39 with fuze  M77

PRIMER: M34

BURSTER CASING: M2

MAXDIA: 81~~

IGN. CARTRIDGE: M6

MUZZLE VEL: 535 ft/sec.

NOTEl: Alternate fuze PD-525. Also may use TSQ M77 fuze.

NOTE 2: This shell can also be used with
TSQ fuze M77.

Increments

FS smoke filler using

REFERENCES: OCM 15674, TM30250,  FM3-5,  TM+1901, TM+190
ORD 11 SNL R-4, ~~3-8,  ~~3-200,  ACRC  1959
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NOMENCLATURE: Cartridge, Mortar, 81~~~  Smoke (W) ~370

TYPE: Semi-fixed - Central Burst - Fin'Stabilized
,
PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS: Std. USA and USMC (No USMC Stock as of 31 Dee 1960)

DESCRIPTION: This is a semi-fixed, central burst, fin stab%-
lized.round  used with WP for spotting, screening, or antl-
personnel effects. The round consists of a body, fuze,
burster, ignition cartridge, propellant, fin assembly,
primer, adapter and WP filling. -The front end of the Iyurse
tube is a press fit into the adapter which also holds the
fuze  and provides a tight seal for the chemical agent.

The base of the round is externally threaded to receL=
the fin assembly. The burster casing is thin-walled and azx-
tends about three-fourths the length of the cavity. When
the burster functions the chemical contents are released.
Used with 81~~  Mortars Ml or M29.

AREA COVERAGE: Assuming an 8 MPH wind, 60%  HH, neutral tempera-
ture above 60°F  it normally requires about 3 min. to ad-s
fire on the target, and a smoke curtain is established by
volley firing smoke rounds into the area until the desired
density is achieved. This may take 1 or 2 min. depend-
on the amount of smoke in the round, meteorological condii-
tions and the density of the curtain desired.

For example a 8 gun battery of 81~~  mortars, each f%r&zg
at the rate of 15 rd/min. could place 120 rd/min,  into tfse
area to establish a smoke curtain. If the required caztazbn
is established in 1 min. with 120 rounds, then approx.  &J
rds/min.  should maintain the curtain. For a blinding and
casualty effect wp is fired directly on the target at t&
same rate required to establish the curtain. The burst
radius for anti-personnel effects is approx, 10 to 343 y&,
for one cartridge. See ~~3-5  for other conditions.

I
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CARTRIDGE, MORTAR, 8mr4, SMOKE (WP) M370

COMPLETE RD WEIGHT: 9.34#

FILI;ER--WEIGHT:  WP 1.60#

PRIMER: m-1 (o.oW)

FUZE: p~ ~524  (Alternate PD M526
or VT 517)

(CHARACTERISTICS)

LENGTH:  205’76  with  fuze

DRWG: 75-l-299

F. E.: 17.2%

BURSTER  CHARGE: M47-0.07#

FIN: Ml41
PROPELLANT: M5 (1400  grains) 8 Increments-

IGN.  CARTRIDGE: M66 MAX. DIA: 3','18

RANGE: 4,000 Yards approx. at 45" elevation

UWD  WXIJH: 8~ Mortar Ml or M29 BURsTER  CASJXG:  M2

HANDLING--SAFETY: See TM%250

‘\

REFERENCES: OCM 15674, ORD 11 SNL R-4, TM+1901, ACRC-II
June 1959,  FM3-5, TM3-250,  ~~3-8, TM%200, TM%1900
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TAIL ASSEMBLY

HOLDER,  INCREMENT

TlON CARTRIDGE

NOMENCLATURE : Cartridge, Mortar, 81~~  (UP) XM-375221

TYPE: Semi  Fixed - Central Burst - Fin Stabilized .

PURPOSE: Anti personnel - Spotting - Screening - Incendiary

STATUS: Development Tests. TC Scheduled 4Q FY62

DESCRIPTION: This is a semi  fixed, central burst, fin stabIlJ.zex3
round fllled  with  WP for Spotting,  Screening, anti-persm
and lknited  Incendiary effects. The major components are
body, fuze, adapter-burster, burster charge, ignition car-
tridge, propellant, and fin assembly. The front end of ISbe
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 fin
assembly. The adaptepburster casing is one piece al-
and extends about three fourths the length of the shell
cavity. This is essentially an.M376-HE  modified to In-
corporate an aluminum burster and a plastic obdurating  M,

AREA  COVERAGE: To be determined
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CARTRIDGE, r4omAR,  81 MM  (WP) xr4375E1  (CHARACTERISTICS)

FIRED WT: 8.8o# FILLERWT:

LENGTH : 20:76 (with .fuze)

FUZE: ~~-526~1

IGN. CARTRIDGE: M66

PRECUSSION PRIK!ZR:  M?'l  (O.O%f)

BURSTERCHARGE: T46E

BURSTER CASING: lM2

MAX RANGE: 5000 yds approx.

FRANKFORD  DRWG: FD21784

LOAD DRWG: FFgO55  and FD218i'O

PICATINNY DRWG: XP112957

USED WITH: 81~~ Mortar Ml or IQ9

HANDLING  SAFETY: See TM30250

1.65# F.E.; 17.15

MAX DIA: 35'18

FIN: Ml41

PROPELLANT: Mg (8 In-
crements)

MAX. VEL: 820 Ft/Sec

PRIMER: M71El

-
REiFEREXES: T&19-1900, TM+1901, FM3-5,  FM3-8,  TM3-200,  ~~3-250

i
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PROJECTILE ILLUSTRATED

NOMENCLATURE: Cartridge, Gun, gOMM,  Smoke (WP-T)

TYPE: Fixed - Central Burst

PURPOSE: Anti-personnel, Spotting, Screening,and

STATUS: Std. USA and USMC. 95,920 in USMC stock as of Dee S%Q,

M313El

Incendiav-

DESCRIPTION: A fixed, central burst munition used for ant%-
personnel, spotting, screening, and limited incendiary &-
fects. This round resembles the HE shell in external a-p-
pearance, has a boat-tail, and the ogival nose is thre&ed
for an adapter. The adapter provides a tight seal for the
chemical filler, and is threaded  internally to receive a
PD fuze.

It also provides a seat for the forward end of the 3urst.e~
casing -which is a thin-wall steel tube extending the full
length of the body cavity. The burster initiator charge 3.s
in the forward end of the burster, directly behind the fuze,
and ignites the burster charge that ruptures the casing aztz3
disperses the chemical. Used with gOMM  tank guns  ~36, ~$41,
and M54.

AREA COVERAGE: Assuming an 8 MPH wind, 60% RH, neutral tern-
ture gradient and temperature above 60°F  it normally re.ma
about 3 min. to adjust fire on the target, and a smoke ,JZZF-
tain is established by volley firing smoke rounds into e
area until the desired density is achieved. This may taIx~
1 or 2 min. depending on the amount of smoke in the ro&,
meteorological conditions and the density of the curt-
desired.

For example a 17 gun company of 9OMM  guns, each fira a*
the rate of 4 rd/min. could place 68 rd/min.  into the m a0
establish a smoke curtain. If the required curtain is s&a%-
lished Ln 1 min. with 68 rounds, then approx.  34 rds/m;fa,
should maintain the curtain.. Fpr*.,a..  blinding and casual- ef-
feet  wp is fired dir&tly  on the%&get  at the Same rati  PE-
quired to establish the curtain. The burst  radius for a&i-
personnel effects is approx. 15 to 30 yds for one cartr%W,
See FMZ-5  for other co&iitions.

,. :.::-y>
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I iRTRIDGE,  GUN, gOMM,(WP-T)  M313El

PROJECTILE WEIGHT.: 23.64#

COMPLETE RD. WT: 41.93#

F. E.: 8.35%

MAX RANGE: 19560 Yards

FUZE: M48A3-PD

BURSTER CASING: Ml3

(CHARACTERISTICS)

FILLER-WEIGHT: WP-1.97#

DRWG. NO.: 501 and 75-l-224

MUZZLE VEL: 2400 ft/sec.

BURSTER  CHARGE: ~24 (HE-0.31#)

INITIATOR BURSTER:  M2

PRIMER: Mb9 and M28B2  Pert

PROPELLANT: M6, Ml5 (5.39#) See Note 1

CARTRIDGE CASE: MlgBl  See Note 2 PROJECTILE LENGTH: 16 1’34
(With Fuze)

CARTRIDGE LENGTH: 37 1’46

MAX. DIA: 9om

USED WITH: M36,  M41,  and M54 - gOMM  Tank  Gun

&FETY-HANDLING: See TM3-250

REMARKS: Similar to M71 HE with MT-M43A5  fuze

- .

--

NOTE 1: M6 is smokeless and Ml.5  is smokeless and flashless.

NOTE 2: Alternate CTG case Mlg.

- .

PREFERENCES: OCM3205j,  TM3-250,  TM%1901, ORD3SNL  P-5, FM 3-53
71459,  TM30200,  TM+1900,  pM3-8.

-114



.

r

REPORT 6954 (FIRST REVISION)_

PI$OJECTILE  ILLUSTRATED

NOMENCLATURE: Cartridge, Howitzer, 105MM,  Smoke ~84 and M84~1

TYPE: Base Ejection - Semi-Fixed - Canister Loaded

PURPOSE: Signalling,  Screening, and Spotting, Smoke

STATUS: Stdi USA and USMC. 79,673 in USMC stock as of Dee 1960
.

DESCRIPTION: A semi-fixed, base ejection, smoke round used for
spott;lng and screening. Designed to overcome certain dlf-
ficulties  in the bursting type smoke round. Designed.for
use with mechanical time super quick fuze. It is a base
ejection round consisting of a section of drawn steel tubing
which contains three canisters of either HC or colored smoke
mixtures. A small black powder charge at the front end of .
the cavity.ls  used to expel1 the canisters out the base end
of the shell.

The shell casing resembles the HE round in outward ap-
pearance, being boat-b'ailed and having  a nose formed to a
long ogive. Internal construction differs from the HE round
in that the cavity Is cylindrical in shape and extends the
full length of the shell. Both ends are threaded to hold the
rear base plate and the noze fuze. Transmission of the ex-
plosive action Is provided for by a flash tube that extends
through the doughnut shaped canisters. The round is f,lred
with standard semi-fixed propelling charge for M2, M4, and
Mb9  Howitzers 105MM.

AREA  COVERAGE: (HC) assuming an 8 MPH wind,  60% RH, neutral
temperature gradient and temperature above 60°F  it normally
requires about 3 min. to adjust fire  on the target, and a
smoke curtain 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 amount of smoke In the
round, meteorological conditions and the density of the cur-
tain desired.

For example a 6 gun battery of 105MM  Howitzers, each fir-
ing at the rate of 4 rd/min. could place 24 rd/min.  into the
area to establish a smoke curtain. If the required curtain
is established in 1 ds, then approx. 12 rds/m3n,
should maintain the c llndlng  and casualty
effect WP is fired directly on the target at the same rate re-
quired to establish the curtain. See FM3-5 for other conditions.
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CARTRIDGE, HOWITZER, 105MM,  SMOKE ~84 AND !'&+Bl (CHARACTERISTICS)

FILLERS AND WEIGHTS:

SMOKE
COMPLETE PROJECTILE CANISTER

FILLER WT. WT. F. E. TYPE

Violet or
Green

Red
Yellow
H. C.

39.58 5.12# 30.48# 12.9% M2

5.32#
4*92#

30.68#  ' M2

7.5 # %zF. !E

MAX RANGE: 12205 Yds. LOAD DRWG: 75-14-341

FUZE: M501Al  Mech.  Time  Super Quick (See Nqte 1)

BURSTER  CHARGE: BP (0.19) ASSY DRWG: 75-l-189

CARTRIDGE CASE: Ml.4 PROPELLING CHARGE:  ~1 2.85
.

M2A1,  M2A2,  M4, M4A1,  and M49 Howitzers.
or

USED WITH: .OW)

CANISTERS PER LOAD: Three PRIMER: M28B2  (M28A2  alt.)

CANISTER DRWGS: (Ml) C15-11-22  (M2) c14-u-60 .

CANISTER DIMENSIONS: 21'96 Dia x 35’56 length

BURNINGTIME: 1 to 4 minutes CARTRDGE  LENGTH: 30!!49

MUZZLE VEL: 1550 ft/sec. MAX DLA: 105MM

PROJECTILE LENGTH: 181’84  (with fuze)

NOTEl: Some rounds on hand have M54TSQ,  MTSQ, M501,  and M501A  fuzes.

HANDLING-SAFETY: See TM3-250

REFERENCES:
ACfiC-T959

m3-5, ~~3-8, TM3-200,  TM3-1900,  TM391901,  TM3-250,
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PROJECTILE ILLUSTRATED

NOMENCLATURE: Cartridge, Howitzer, 105MM,  Smoke, (WP), M60

TYPE: Semi-Fixed - Central Burst

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS: Std. USA and USMC. 180,173 in USMC stock as of ~ec  1960

DESCRIPTION: A semi-fixed, central  burst smoke round us&  for
spotting, screening, anti-personnel, and limited FncendLary
effects. The M60 which resembles the HE round in external
appearance is boat-tailed and the nose Is ogival and threaded
for an adapter. The adapter provides a tight seal for the
smoke or chemical contents, holds the fuze,  andTEo;z
seat for the forward end of the burster tube.
is thin walled steel tubing extending from the adapter to
the rear of the round cavity. A burster  charge ruptures
the casing to disperse the contents. Used with PD fuze  to
provide super-quick or delay action. The round is used with
M2, M4, and Mb9  Hiwitzers  105MM.

AREA COVERAGE: Assuming an 8 MPH wind, 60%  HH, neutral tempera-
ture gradient and temperature above 60°F  it nOI%lly  rees
about 3 min. to adjust fire on the target, and a smoke 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 amount of smoke in the round,
meteorological conditions and the density of the curtaln  desk

For example a 6 gun battery of 105MM  Howitzers, ea&
firing at the rate of 4 rd/min.  could place 24 rd1mi.n.  into

the area to establish a smoke curtain. If the required cur-
tain is established in 1 min. with 24 rounds, then a-x,
12 rds/min. should maintain the curtain. For a bltidhg  and
casualty effect WP is fired directly on the target at the
Same  rate required to establish the curtain. The burst rasfiu:
for anti-personnel effect is approx. 20 to 40 yds for one
cartridge. See FMZ-5  for other conditions.



NAVORD REPORT 6954 (FIRST REVISIO
Jj~~~y~vJjq~  m.,=z*

CARTRIDGE, HOWITZER, 105MM, SMOKE (W) M60 (CHARACTERISTICS)

COMPLETE RD. WT.: 43.81#

PROJECTILE WEIGHT: 33.58#  WP

E . :F. 11.40$

MAX  RANGE: 12205 Yds - Full charge #7

FUZE: M51A5PD  (See Note 1)

BURSTER CASING: M5

CARTRIDGE CASE: Ml4

USED WITH: MlAl  and M3 Howitzers 105MM

PROJECTILE LENGTH: 19!'47  (With fuze)

CARTRIDGE LENGTH: 31!'10  (With fuze)

HANDLING-SAFETY: See TM3-250

FIILER-WEIGHT:  WP - 3.83#

DRWG NO: 75-l-110

mzzm vEL:  1550 ft/sec

BURSTER  CHARGE: M5 (0.51#  HE)

PROPELLING CHARGE: Ml (2.7%)

PRIMER: M28A2  (Alternate
M28B2)

MAXDIA:  105MM

M51A5  assembled with booster. Some rounds assembled
Nqih  fuse pD-M57  booster M22, or fuze  PD M51A4.  M51A5 is

a .05 second delay fuze;

REFERENCES: CCM 23423 and'OCM  31463,  ORD 3 SNLRla Tbfg-1901,
b'M+3,  TM3-250,  TM3-200,  TM3-1900,  ~~3-8, NRC-1959
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PROJECTILE ILLUSTRATED

NOMENCLATURE: Cartridge, Howitzer, 105M~

TYPZ: Semi-Fixed - Gas - Central Burst

(H-HD) M60

PURPOSE': Provide toxic chemical offensive capability

STATUS: Std. USA and USMC. 80,457 in USMC stock as of Dee 19&J

DESCRIPTION: A semi-fixed, central burst, H or HD gas round
use9  1'or  anti-personnel effects. The M60 which resembles
the HE round in external appearance is boat-tailed and t&e
noze is ogival and threaded for an adapter. The adapter
provides a tight seal for the smoke or chemical contents,
holds the fuze, and provides a seat for the forward end of
the burster tube; The casing is thin walled steel tub&g
extending from the adapter to the rear of the round cavity,
A burster charge ruptures the casing to disperse the con-
tents. Used with PD fuze to provide super-quick or delay
action. The round is used with M2, Mb,  and M49 Howitzers
105MM.

AREA COVERAGE: Average meteorological conditions used to B-
tlmate  unit HD capabilities are: neutral temperature gr&ie.nt
temperature about 70°F, wind speed about 8 MPH.and  dry
weather. Under these conditions a battery of six 105MRl  Iloti-
tzers can contaminate about 2.2 hectares (100 meter squares]
with liquid HD in about 15 minutes. The battery can cover
in 15 minutes about 2 hectares with a concentration of XII
Vapor that will incapacitate masked personnel after ab&  Q
hours' exposure. See TM3-200  for other specific conditans,

~ _ . _ _ . . . . _
I’
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CARTRIDGE,  HOWITZER,  105mf,  (H-HD)  M60 (CHARACTERISTICS)

COMPLETE RD. WT.: 43.27#

PROJECTILE WEIGHT: 34.60#  of H, FILLER WEIGHT_:

PROJECTILE WEIGHT: 33.46#  of m, FILLER WEIGHT:

2.86#  F.E.: 8.28%

2.6%  F.E.:  8.35%

FUZE: PD-M51A5  (See Note 1) MAX RANGE: '12,205 Yds

DRWG: 75-l-109 BURSTER  CASING: MS

BURSTER  CHARGE: M5 - 0.51#  HE MAXDIA: 105MM

PROPELLING CHARGE: Ml - 2.7% PROJECTILE LENGTH:  19!'47  with fuze

CARTRIDGE CASE: Ml4,  M14Bl CARTRIDGE LENGTH: 31 '.lO

PRIMER: M28A2  (Alternate M28B2) MUZZLE VEL:  1550 ft/sec.

USED WITH: M2A1,  M2A2,  M4, M4A1,  and M49 Howitzers

H0lDLINGSAFETY: S e e  TM%250

NOTEl: Stocks on hand with fuze  PD-M51A4,  and M57 Ltd Std
will be issued until exhausted. M51A5  assembled with bomter.
M21A4,  M57 with booster. M22 and M51A5  Is .05  set delay fuze.

REFERENCES: ACRC-1959,  TM+1900,  TM+1901, TM3-200,  TM3-250, -
m3-5,  ~~3-8
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PROJECTILB  ILLUSTRATED

NOMENCLATURE: Cartridge, Howitzer, 105MM  (WP) XI+%?7

TYPE: Semi-fixed, Central Burst, Hollow Base,  Boat-tailed

PURPOSE: Spotting, Screening, Incendiary, Anti-personnel

STATUS: Research and Development

DESCRIPTION: This.is a semi-fixed, central burst, hollow base,
ooac-tailed  munition filled with WP for screening, sputMng,
anti-personnel, and limited incendiary effects. The major
components are a body, rotating band, PD fuze, one piece
adapter-burster casing and a fuze booster. The hollow baste
forging is silver brazed to a pearlitic malleable iron body
and fitted with a sintered iron rotating band. The hoLkw
base is intended.to  increase the effective chamber.capaeiw,
thus, muzzle energy and maximum range havebeen  increased
without a substantial increase inpressure.

Use of the pearlitic iron in the fragmenting wall m
provide more anti-personnel effectiveness than;the  Stan&M
HE projectile. One propelling charge provides the min&mum
to intermediate range, while another charge provides f~s
the maximum range. The standard Ml4 case is used with  a
new primer.

AF(EA COVERAGE: To be determined.

.
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CARTRIDGE, HOWITZER, 105~~  (WP) ~~-427 (CHARACTERISTICS)

COMPLETE RD WT: 40#

FILLER-WEIGHT:' WP-6.0#  Avg.

PROPELLING CHARGE WT: ND

MUZZLE VELOCITY: ND

FUZE: PD-M51A5

PROJECTILE FIRED WT: 28.&#

F. E.: 20.9$

PROJECTILE LENGTH: 22!04

COMPLETE CARTRIDGE LENGTH: 34!'17

BURSTER  CHARGE: Comp. B-72 grams

PROPELLING CHARGE: m-56 fin. to Intermediate Range, XII-57  for
Max. Range.

MIN. RANGE: 900 meters. PRIMER: ND

MAX. RANGE: 13,700 meters DRWG: ~~112882
*

CARTRIDGE CASE: Ml4

RATE OF FIRE: 8 per min.

USED WITH: M2A2E?,  T252.or  T195  Howitzers 105~~
D

HANDLING SAFETY: TM3-250
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PHO=CTILE  ILLUSTRATED

NOMENCLATURE: Cartridge, Howitzer, ~O~MM,  (GB), ~360

TYPE: Semi-fixed, Gas, Central Burst

PURPOSE: Provide toxic chemical offensive capability

. STATUS: Std. USA and USMC. 37,460 in USMC stock as of Dee 1960

DESCRIPTION: A semi-fixed, central burst GB gas round used for
anti-personnel effects. The Mj6c  which resembles the HE
round in external appearance is boat-tailed and the nose is
ogival and threaded for an adapter. The adapter provides a
tight seal for the smoke or chemical contents, holds the
fuze, and provides a seat for the forward end of the burst=2
tube. The burster casing is thin walled steel tubing extd-
ing from tne adapter to the rear of the round cavity. A
burster charge ruptures tne casing to disperse the contents,
Used with PD fuze to provide super-quick or delay action.
The round is used with M2, M4, and Mb9 Howitzers 105MM.

,
AREA COVERAGE: Average meteorological conditions used to es-

cima?;e  unit GB capabilities are: neutral temperature gradie&,
temperature above 60°F, and wind about 8 MPH. Under these
conditions a battery of six 105MM  Howitzers can cover ab&

. . 2 hectares (100 meter squares) with an incapacitating dosage, o:
about 1 hectare with a lethal dosage of GB in 30 seconds. see
TM3-200  for other specific conditions.

4-123
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CARTRIDGE, HOWITZER, 105m (GB) I4360 (CHARACTERISTICS)

COMPLETE RD. WT: 44.57#

PROJECTILE WEIGHT: 35.5%

MAX RANGE: 12330 Yds

FUZE: PD-M508  (See Note 1)

FIUER WEIGHT: GB-1.63#

F. E.: 3.fw

DRWG: 75-I-363

BURSTER  CHARGE: M40  (1.M
Tetrfiol)

PROPELLING CHARGE: M1-2.7% BURSTER  CASING: Ml6

CARTRIDGE  CASE: Ml4 PRIMER: ~28~2 (Alternate M28B2)
CARTRIDGE LENGTH: 31!'18

PROJECTII;E  LJZNGTH:  19!'47  with fUze

MUZZLE VEL: 1550 ft/sec MAX. DIA: 41'132

USED WYX'H: M2A1,  M2A2,  M4, M4Alr  and Mb9  Howitzer

l-uQmJNG=SAmY:  See TM3-250

NOTEl: Stocks on hand with fuze PD-M51A4r MSlA5, and M57 Ltd Std
will be issued until exhausted. M51A5  assembled with booster
M21A4, M57 with booster M22. MSlA5  is .05 SeC delay  fuze.

REFERENCES: AmC-1959,  T&1900,  TM90191, TM3-g, TM3-250,
TM+1910, FM3-5, 1~3-8, Landing  Force  -1.

l

.
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NOMENCLATURE: Cartridge, Mortar, 4!'2", Gas and Smoke ~2~l

TYPE: Seai  fixed - Central Burst - Spin Stabilized

PURPOSE: To provide chemical offensive capability
STATUS: Std

t
SA and USMC. -

T Dee 19 0
235,637  (WP) In USMC stock as

DESCRIPTION: This is a semi-fixed, central burst, spin  stabs-
lized  munition which is used with both gas.and  smoke fZlJ3ngs-
Several different kinds  of gas and smoke are used with m
round which are used for spotting, screening; and anti'*
sonnel effects. The major components are a body, fuze,
burster, propellant, ignition cartridge, primer, adapter=

. and filling. The burster tube extends the length of the
body cavity.

Stabilization is,accomplished  by a "rotating disk" a
the base of the shell which engages the rifling of the
mortar. The base of the'shell is externally threaded ti
receive the propellant holder, the propelling charge, arZa
the Ignition cartridge. See characteristics on next page
for gases and smokes used. Used with 4!‘2  Mortars M30.

AREA COVERAGE: (WP only) A heavy mortar company of twelve
4112  mortars can effectively screen an average front of
2:200  meters, and under very favorable conditions It cam
screen effectively 3 times its average front, and under
unfavorable conditions It may be able to screen only ODE
eigth  its average front. Space does not permit cover-
all gases and smokes here; refer to FM 3-5 for other am&e
conditions and see.!B+200 for gas'condltions and covemge,



NAVORD  REPORT 6954  (FIRST VISION)  UNCtiS!flD  -

CARTRIDGE, MORbR 4 5'2,  GAS SMOKE, M2Al (CHARACTERISTICS)

&Em
WP-FS-FM
HD
PWP-CG

HHT

ZS
CNB

COMPLETE RD
WEIGHT #
25.10
2 3 . 5 0  .
2 3 . 8 0
23.70

z2:.

wEiF#
7 . 5 0
6 . 0 0
6 . 2 5
6 . 2 0
5 . 7 5
5 . 0 0
7 . 0 0
5945

MAX RANGE: 4300 yds

OvERALL  CARTRIDGE LENGTH: 211'01  with

MAX DIA: 4!'19

FUZE:  PD-M8

PROPELLING CHARGE: M6 - 0.42#

PRIMER: See ignition cartridge

USED WITH: M30 Mortar 45'2

HANDLING - SAFETY: See m-250

F.E. APPROX 5
29.9 -
2 5 . 6
2 6 . 2
2 6 . 1
2 4 . 6
22.1

z;*;.

ASSY DRWG: 75-l-284

fuze

BURSTERCHARGE: ~l.4

IGN. CARTRIDGE: M2

MUZZLE VEL: 8 2 0  ft/sec
-

REMARKS : Similar to M329  in appearance

REFERENCES: TM+1900, TM+1901, TIQ-200,  TM%250, FM 3-5,
b'M  3-8,  ACRC  1959, ~i1-c-13065,  TMg-2008, ?dg-2oog
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PROPELLANT moo7 INITIATOR

NOMENCLATURE: Cartridge, Mortar, 4!2, Smoke (WP) ~328
.

TYPE: Semi-fixed - Central Burst - Spin Stabilized

PURPOSE: Anti-personnel, Spotting, Screening and Incendim

STATUS: Std USA and USMC (No USMC stock as of 31 Dee 1960]

DESCRIPTION: This is a semi-fixed, central burst, spin sW9-
lized  munition which is used with WP filling for spot'Zng,
screening, and anti-personnel effects. The major comprzmen~s
are body, fuze, burster, propellant, ignition cartridge,
adapter, and filling. The burster tube extends the le
of the body cavity.

Stabilization is accomplished by a "rotating disk"  azn
the base of the shell which engages the rifling of the
mortar. The base of the shell is externally threaded %n
receive the propellant holder, the propelling charge,-
the ignition cartridge. See characteristics on next page
for gases and smokes used., Used with 4!'2  mortars X30.

AREA COVERED: Assuming an 8 MPH  wind, 60% RH, neutral tp
erature  gradient and temperature above 60°F it norma-
requires about 3 min. to adjust .fire  on the target, a& a
smoke curtain is established by volley firing smoke rs.%zn&
into the area until the desired density is achieved. m
may take 1 or 2 min. depending on the amount of smoke 3zn
the round, meteorologica- 1 conditions and the density ti *
Curtain desired.

For example a 6-gun battery of 4!'2  Mortar, each 13&&g
at the rate of 12 rd/min.  could place 72 rd/min.  into 3&e
area to establish a smoke curtain. If the required czm9%in
is'established  in 1 min. with 72 rounds, then approx.  3
rounds/minute should maintain the curtain. For a bl&mzBcug
and casualty effect WP is fired directly on the target  Wz
the same rate required to establish the curtain. The 'mfd
radius for anti-personnel effect is approx. 20 to 50 +
for one cartridge. See FM3-5 for other conditions.

-
a. ._’  ..6 ‘. :.



NAVORD REPORT 6954  (FIRST REVISION)  fl~~~~z$~~~~2. -

CARTRIDGE, MORTAR, 41'2  SMOKE (WP) M328 (CHARACTERISTICS)

WEIGHT: 25.M FIIJXR-WT:  WP - 8.14#

F.E.: 32.44s MAX. LENGTH: 251'77  with fuze
c

MAX. DIA: 31'19 ~~ZLE VEL: 820 ft/sec

FUZE: ~52s(T247) PD BURSTER  INITXATOR:  Nl3

CASING: Part of M8 Fuze mmsTm CHARGE:  1Jr35

PROPELLING CHARGE: ~36 (0.65#)

IGN. CARTRIDGE: 142 MAX RANGE: 4300 yds with 41 lncr.eaents

PRIMER: See Ignition Cartridge

ASSY DRWG: 5'8797829 LOAD DRWG: F8797838

USED WITH: M30 - 4!2 Mortar

HANDLING SAFETY: See ~~3-250

-.

REFERENCES: OCM 32041 CAT. CW-11-1, mg-1901, TIQ-250, TIW320,
-m SW ~-4,  FM 3-5, FM 3-8, TM+1900, 'Pm-200, MXC-1959.
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NAVORD  REPORT 6954  (FIRST -iQQN)

NOMENCLATURE: Projectile, 12OMM Gun, Smoke (WP) Tl6E4

TYPE: Separated - Smoke - Central Burst

PURPOSE: Antf-personnel  - Incendiary - Spotting - ScrbenWg
STATUS: Recommended for T.C. (USMC - 7571  on handDec 1960)
DESCRIPTION: This is a separated load, central burst, WP smoke

round used for spotting, screening, Incendiary and'anti-per-
sonnel  effects. The projectile and the propelling charge
are separate units and are packed and shipped separately,
although they are loaded into the gun as a unit. The mund
is similar In size, shape, weight, and ballistics to the 3E
round. The difference being a central burster tube and
charge, a burster initiator, an adapter which holds the
front end of the burster tube and also a PD fuze,  The
burster extends the full length of the projectile caviw,

Two rotating bands are located near the rear of tfie  gro-
jectile. The initiator burster.1~  located directly bnnlnd
the fuze, in the forward end of the burster, and Ignitis  thg
burster charge which ruptures the casing to disperse 4Sbe
chemical contents. Used with 120MM tank guns MlA3 and 358.

AREA COVERAGE: Assuming an 8MPH  wind, 60$X,  neutral tempera-

ture gradient and temperature above 60°F  it nomally  reqtie:
about 3 min. to adjust fire on the target, and a smoke EW
Is established by volley firing smoke rounds into the area
until the desired density is achieved. This may takelor2

. depending on the amount of smoke in the round, meteors-
!%cal  conditions and the density of the curtain des3red.

For example a 17 gun company of 12OMM  Guns, each f%rLng
at the rate of 3.5 rd/mln.  could place 60 rd/mln.  Into w
area to establish a smoke curtain. If the required ce
Is established in 1 min. with 60 rounds, then approx. 30
rds/min. should maintain the curtain. For a blinding md
casualty effect Wp is fired directly on the target at the
sane rate required to establish the Curtain. The burst
radius for anti personnel effects is approx 50 yds for one
projectile. See FM3-5  for other conditions.



1uv0RD REPORT 6954 (FIRST  REvrsIoId  &&$$$J~]~.~

'PROJECTILE, 12ONM  GUN, SMOKE  (WP) ~-16~4 (CHARACTERISTICS)

PROJECTILE DRWG: P85104 LOADING DRWG: Pa5103

FIRED RD WT: 50.41# FILLER-WT: WP - 7.51s

F.E.: l4.8$

PRIMER: N67-PE PROPELLANT: Nl5 - 12.30#

PROJECTILE LENGTH: 24!'83  (with fuze) -DIA: 4!69

FUZE: PD - M51A5 BURSTER CHARGE: 0.5%

BURSTER INITIATOR M2 - 0.06#  CARTRIDGE CASE: Ml09

MUZZLE VELOCITY: 3100 ft/sec MAX RANGE: 28,275  yds

BODY MATERIAL: Steel - Forging

USED WITH: lA3 and ~58 Guns 12OMM

HANDDING  SAFETY:

REMARKS: Similar
-MM Shell.

available.

See TN30250

in size, shap and ballistics as the RE -
Also can be used with fuze T212 when it Is

REFERENCES: TMg-1900,  ~9-1901, ~1~13-200,  TM30250,  FM 3-5,
~~-3-6,  ho complete round chart 1959

- i
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NAVORD REPORT 69% (FIRST REVISION)

TWIST PIN F E L T  PA03 #uY ELEMENT CANISTER CUZE

ELLING  CHARGE

BALLISTITE  BURSTtR  TUBE W P IN TUBES

NOKEXCLATURE: Projectile, Gun, 5’738  (W IQ 30
TYPE: Semi-fixed - Base Ejection Canister

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS: Std USN. 3288 In Navy stock as of Dee 1960 '
'76904  of Mk 30 and Mk 44 on hand overseas Dec.1960)

DESCRIPTION: This is a semi-fixed base ejection projectne
f'llea  with WP which can be used for spotting, screen&g,
a&i-personnel, and limited incendiary effects. Ali&&
steel canister is packed with WP and small tubes whi&  a-
crease the burst radius of the WP. The nose is fitted  tith
either a PD or MT fuze.

The expelling charge of black powder is located dI~+~tu
back of the nose fuze  and in functioning expells  the ZZIL?.S~Z

fro:a the rear of the projectile by forcing off the b- @at.
A delay element located just behind the fuze,  is inittitea  b
the expelling charge, and detonated shortly after the c.anLs-
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 Ien.g31h
of the canister and is a press fit in the canister boQ,
Two l/2 inch holes are in the base for filling and ars
sealed by pipe plugs.

AREA COV!IRAGE: Using a mechanical time fuze, a smoke SC-
can be laid so that bursts occur 25 to 50 ft. above m&er,
and 35 to 40 yards apart. Bursts which occur higher ZZSJ
allow vision beneath the cloud, and those that strike %he
water are useless. Under normal conditions the smoke gcreez~
will be effective for seven minutes or'more, but will, ob
course, drift with the wind.

Using a point detonating fuze.  with this shell a srm5&
screen may also be laid on land. Lateral spacing of burs$
should be the same as for a screen over Water, and an all--
ante  should be made for the drift during the effecti= tti
Of the screen. An area of about 50 yds diameter is
covered by one shell. For more information see OP2217'.pp~: .-:.-..,  ~ _

. ::-.zL  ..- -1
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NAVORD  REPORT 6954 (FIRST REVISIO

PROJECTILE, GUN, 5”/38 (WP) MK 30 (CHARACl%RISTICS)‘

FIRED  WEIGHT: ,54.4#,.
FTSB-WEIGHT:  WP - 7.1#

F.E.: 13.09s ASSY  DRWG: 1305683

RANGE: 17280 yds. PROJECTILE DRWG: D15-l+3

MAX VELOCITY:  2600 ft/sec MUZZLE VEL: 2600 ft/sec  (pax)

PROJECTILE LENGTH: 19'.'97 PROJECTILE DIA: 5"

FUZE: Mk 29 Mod 3 PD, and Mk504T PRIMER:Mlc 4 8

EXPELLING CHARGE: 4 oz black powder CANISTER LENGTH: 12"

CANISTERS PER LOAD: One M5 CANISTER BURSTER: 14 grains (IGO)
. CARTRIDGECASE: Mk 5 *

c

CANISTER DRWG: Cl5-11-17  or Cl511-97  (M5)

PROPEXLANT: Full charge l5.2#  Reduced charge 3.6#

CANISTER FILL: 7.1#  WP - 12.1#  Packing CANISTER DIA: 3'.'g

USED WITH: Mk 12 Gun

RATE OF FIRE: 16-20 rds/;nln per barrel

REMARKS : Interchangeable with Mk 44 Projectile

DEVELCPMENT:HISTORY: In development this item was designated
kJ3ll

HANDLING SAFETY: See ~~3-250

REFERENCES: 9913-250, FM 3-5, TM+1901, OP2215,~rm3-200,  TM+1gqo
yM3-8,  Spec  Mil C-14583, NWIP-l-2.
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NOMENCLATURE: Projectile, Gun, 5”/38,  Smoke (WP) t4k 44 Mod 1 _

TYPE: Semi-fixed, Base ejection, Canister

PURPOSE: Anti-personnel, Incendiary,  Spotting, Screening
.

'~~,g%"~f"~*jO
38  934 in Navy stock as of Dee  1960.
a;d  Mk 44 on hand overseas as of Dee 1960)

DESCRIPTION:This is a semi-fixed, base ejection projectile
filled with W which can be used for spotting, screening,
anti-personnel, and limited incendiary effects. A light'
steel canister is packed with WP and small metal tubes which
increase the burst radius of the WP. The nose is fitted tith
either a PD or MK fuze.

The expelling charge of black powder is located directly
back of the nose fuze  and in functioning expells  the canis~r .
from the rear of the projectile by forcing off the base pla%e,

. A delay element located just behind the fuze  is initiated by
the expelling charge, and detonated shortly after the canister
clears the projectile, which ignites the canister burster
charge to explode the canister and release the filling. The
canister burster tube extends the full length of the canAster

and is a press fit in the canister body. Two l/2 inch holes
are ti the base for filling and are sealed by pipe plugs..

AREA COVERAGE: Using a mechanical time fuze,  a smoke  screen,can
oe laid SO that bursts occur 25 to 50 ft. above  the mter,

and 35 to 40 yards apart. Bursts which occur higher may al-
low vision beneath the cloud, and those that strike the water
are useless. Under normal conditions the smoke screen will
be effective for seven minutes or more, but will, of course,
drift with the wind.

Using a point detonating fuse  with this shell a sm.&e
screen may 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 made for the drift during the effective t3me
of the screen. An area of about 50 yds in diameter is Covered
by one shell. For mqe informa$l.ng  see OP 2217.

. . . .-- ..,
- ::
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NAVORD  REPORT 6954 (FIST REVISION)

PROJECTILE, GUN, 5”/38, SMOKE, (WP) MK 44 (CHARACTERISTICS)

FIRED WEIGHT: 54.4# FILLER WEIGHT: WP - ?.-k

E . :F . 13.0$ MAX RANGE: 17,280  YES

FUZE: Nose PD MK 29 Mod 3, and MK 500MT

CANISTERS PER RD: One - MS CANISTER BURSTER: 14 Grains (M30)

EXPELLING CHARGE: 4 OZ. Black Powder

CANISTER DRWGS: C15-11-17 and C15-11-97  (M5)

PROPELLANT: Full  Chg 15.2$,  reduced Chg 3.6#

MAX VELOCITY: 2600 ft/sec &

PROJECXILE  LENGTH: 19!97

ASSY. DRWG: 1305683I

PRIMER: MX 4U-Cti

CANISTER DIA: 3!9 '

CANISTER LENGTH: 12"

CANISTER FILL: 7.1# WP
12,1#  Packir.

CARTRIDGE CASE:'MH  5

RATE  OF 'IRE: 16-20
ras/min  per barrel

USED WITH: MK 12 Gun

HANDLING-SAFETY: TM3-250

REMARKS: Interchangeable

PROJ. DIA: 5”

PROJ. DRWGI  D&11-3
with MN.  30 Projectile 5"/38 (IQ)

REFERENCES: TM3-250,  TM+1901, OP 2215, MIL-c-14583, NWlP-l-2,
TM94900
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NOlATIN  SAN0

WASTER TUSE

NCMENCLATURE: Projectile, GUI, 5”/38, GAS  (GB) ra  53 Mod 0

TYPE: Central Bursting, Semi-fixed

PURPOSE: To provide toxic chemical capabilities.

STATUS: Planned Std USN

DESCRIPTION: This is a semi-fixed, central burst gas pro-
jectile loaded with GB filled agent to be used for ana-
personnel effects. A central burster tube extends the Ml
length of the projectile cavity and is a press fit Wo e
fuze adapter. A PD fuze with auxiliary booster is locat&
on the forward end, of the projectile, which on functWn3ng
initiates the burster charge to explode the projectile md
release the filling agent. An adapter located in the for-
ward end of the projectile holds the fuze and the form
end of the burster tube.

The design is based on the MK 49 h'C projectile ati has
similar  exterior ballistic qualtities. A one piece fords
eliminates joints, and minimizes leakage possibiiitim,
Base fuzing is eliininated.

AREA COVERAGE: For a 5”/38 projectile loaded with GB aga
1t is estimated that it requires 3.5  lbs of agent to cove
hectares for a standard 1005  casualty level which is the
equivalent area of complete effect against troops witbzt
protection, and under standard meteorological condit%ons
with temperature of 60°F,  wind 5 MPH, and temperature grzuU
neutral. For a 308 casualty level under the same con&Wlon
the area coverage would be 0.98 hectares.

. ._ -
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NAVORD  REPORT 6954  (FIXU ~.LVL~LLUU 1 ~~~~~~~~~~~~ . ..e.-. .-. ;:_ ‘9

PROJECTILE, GUN 5”/38, GAS (GB) MK 53 (CHARACTERISTICS)

,dMPLET.EROUND  WT: 55.2# LENGTH: 20:75  with fuze

RANGE: 18,000 Yards MUZZLEVEL: 2500 ft/sec approx. '

FILLER WEIGHT: GB - 3.25# F. E.: 5.90%

BURSTER  RATIO: 2.4:1 MAX. DIA:.  5t0

PROPELLANT CHARGE: MK 5 MOD 0 BURSTER: 1.5# Explosive I'D"

CLOSURE: Press Fit PRIMER: MH 484

FUZE REQ'D: PD MK 29 MOD 3, and ARRIVAL VEL: 900 ft/sec
AUX. Ab-MK 54 MOD 1

DRWG. LIST: 289029
CARTRIDGE CASE: MK 5

LOAD DRWG: 1381146

USED WITH: ME12 Gun

RATE OF FIRE: 16 to 20 rds/rnln per set

'QJDLING-SAFETY: See TM3-250. Rough haul, vibration, and Jolt,
drop test, and altitude tests indicate this projectile Is
safe for normal military handling, shipping, and storage.

DEVELOPMENT HISTORY: Was Ex-34  in development. CCTC item 2462.

REFERENCES: TM+250, 'TM+1900,  rmg-1901, DPGR-208 (CONF),
CWL Tech Memo 30-17, OP 2215, MU-~-25078.
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NAVORD  REPORT 6954  (FIRST  REvI=m)
rSURSTfR  MLL

IRGE, I ,y <;,;.

&PAClRS iIN6PAD

NOMENCLATURE: Projectile, Gm Smoke  (Wp) Y/54, MK  48 MOD 0

TYPE: Semi-fixed, Base Ejection, Canister

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS: Planned Std USN

DESCRIPTION: This Is a semi-fixed base ejection smoke pro-
jectiLe,  loaded with WP for spotting, screening, anti-
personnel, and limited incendiary effects. A light SW
canister filled with WP. The nose is fitted with a PD fuze,

The expelling charge is located directly back of t3ze nos*
fuze and in functioning expells  the canister from the w 01
the projectile for forcing off the base plate. A delw  &et-

onator located in the forward end of the canister, is 3nL-
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 canZl.s~r
and release the filling.

AREA COVERAGE: Assuming an 8 MPH wind, 60s RH; neutral temp-
erature  gradient and temperature above 60°F  it normam  IYE-
quires  about 3 min. to adjust fire on the target, and 8
smoke curtain is established by volley firing smoke rumz~&
into the area until the desired density is achieved. !P~Y&
may take 1 or 2 min. depending on the amount of smoke 3.n
the round, meteorological conditions and the density Or Zbe
curtain desired.

For example a 4 gun battery of 5"/54  guns, each fm
at the rate of 5 rd/min. could place 20 rd/min.  into Zhe
area to establish a smoke curtain. If the required rzzrt%ln
is established in 1 min. with 20 rounds, then approx,  20
rds/min. should maintain the curtain. For a blinding azxd
casualty effect wp is fired directly on the target at tke
same rate required to establish the curtain. Burst x?aJsms
for anti-personnel effect is approx. 25 yds. See FM%5
for other-conditions.

. . -



PROJXTILE,  GUN, 5”/54, SMOKE, (wP), MK 48 (CHARACTERISTICS)

SIRED  WEIGHT: 7% LENGTHY  26” (With fuze)

EMPTY WEIGHT: 46.4# MAX. DIA: 5:'O

MAX RANGE: 21;'OOO'Yards MUZZLE VELOCITY: 2650 ft/sec

FILLER WEIGHT: WP - 6.60#  (Approx.) F. E.: 9.28%

FUZE: MK 30 MOD 3, (PD) CARTRIDGE CASE: MK 7

BURSTER RATIO: Lbs. Fill/Lbs. ~~=16/1  PROPELLANT: 18.5#  BP

BURSTER CHARGE: Comp A3 (0.58&Y)  Approx.PRIMER: MK 45 - CE.

CLOSURE: Press Fit EJECTION CHARGE: 3.0 Oz.
Black Powder

DETONATOR: MK 42

RATE OF FR3E: 40 rds/min  per barrel PROJECTILE DRWG: 1381150

CANISTER LOAD DRWG: 1381151 (MK 14)

CANISTERS PER RD: One (MK 14)

'JSED WITH: r;IK  16, MK 18 Guns

HANDLING-SAFETY: See TM%250

DEVELOPMENT HISTORY: Basic sneu for this projectile is proj.
il1u.m.  MK 4u MOD 1 (DR. NO. 1381171).

REFERENCES: TM+1901,  m3-5, TM30250,  OP 2215,  NWlp-l-2.

4-138
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NAVORD REPORT oY34  (FIRST REVISLm)
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NOMENCLATURE: Projectile, Gun, y/54, Gas, (GB) MK 54 MOD 0

TYPE: Semi-fixed, Central Burst

PURPOSE: Provide ships with toxic chemical offensive capabw

STATUS: Planned Std USN. Released for Navy procurement

DESCRIPTION: This is a semi-fixed, central burst projectile
loaaea with GB agent to be used for anti-personnel effects,
The projectile is unique in that the stress figures for t!be
metal components are markedly than for other projectiles so
far designed with central burst system. These figures are
due to the high accelerations obtained to reach the req&W
muzzle velocity. Flight characteristics are similar to t&e
MK 41 HC projectile which was used for prototype design,

One piece forged construction and accurately machined
press fit closures eliminates joints, minimizes leakage ~23-
slbilities  and provides maximum safety. A burster tube EC
tends the entire length of the projectile cavity and Is a
press fit into the fuzz adapter. A PD fuze with auxfliaxy
booster is located on the forward end, which on functionLz!+g
initiates the burster charge to explode the projectile sari
release the filling agent. An adapter is also located on
the forward end of the projectile to hold the fuze and the
burster tube.

AREA COVERAGE: For a 5’)54  projectile loaded with GB agent %t 3s
estimatea that it requires 4.3  lbs of agent to cover 0.43
hectares for a standard 100s  casualty level which Is the
equivalent area of complete effect against troops without
protection, and under standard meteorological conditions
with temperature of 60°F,  wind 5 MPH, and temperature gra&-
ient neutral. For a 30s casualty level under the dame czzw
ditions the area coverage would be 1.2 hectares.

? r --*
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PRO~CTILE,  Gm,. 5V54, GAS, (GB) m 54 (CHARACTERISTICS)
4 -:;:  &C
6.2# Approx. Agent BURSTER  RATIO: 2.1

v
-- - AED WEIGHT:

WEIGHT FILLER: 4.75# GB F. E.: 7.7s
.

BURSTER  CHARGE: 1.72#  Explosive I'D"  RANGE: 21,000 Yds max. approx.
(Central Burst) AUX. FVZE:  MK 430AD

MUZZLE  VELOCITY: Approx. 2700 ft/sec  ~NGTH:  26

FUZE RE&'D: PD MK 30 MOD 3

CLOSURE: Press Fit

CARTRIDGE CASE: MK 7

RATE OF FIRE: 40 rds/min  per barrel

.mmmwsAmTk  See ~~3-250

PROPELLANT: 18.5# Powder

USED WITH: MK 1'6 and MK 18 Guns

DEVELOPMENT HISTORY: In development

-~

MAX. DIA:  5:'O

LOAD DRWG: 1381167

DRAWING LIST: 289031

PRIMER: MK 45-m

was designated m-36.

m=f%E%
~~3.250, TM+1901,  FM3-5, ccw3022* op 2215,

45 VOL. I-II, MIL-p-45183.

e
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NOMENCLATURE: Projectile, Gun, Smoke (WP), 6”/47,  MK

TYPE: Semi-fixed - Base Ejection Canister

38MOD9

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS : Planned Std USN

DESCRIPTION: This is a semi-fixed, base ejection projectile,
loaaea with WP for spotting, screening, anti-personnel, ti
limited incendiary effects. A light steel canister filled
'with WP is enclosed in the projectile. The nose is-fit%=3
with a PD fuze.

The expelling charge is located directly back of the
nose fuze  and in functioning expells  the canister from&&e
rear of the projectile by forcing off the base plate. &
delay detonator located in the forward end of the canistm
is initiated by the expelling charge, and Is detonatedsiim
after the canister clears the projectile, which in turn
ignites  the canister burster  charge to explode the cani&.s
&d release the filling.

AREA COVERAGE: Using a mechanical time fuze,  a smoke screen
can oe laid  SO that bursts occur 25 to 50 ft. above the
water, and 35 to 40 yards apart. Bursts which occur higher
may allow vision beneath the cloud, and those that str32z
the water are useless. Under normal conditions the smoke
screen will be effective for seven !dnUteS or more, but
will, of course, drift with the wind. Burst radius for
anti-personnel effect is approx. 25 yards.

Using a point detonating fuze  with this shell a sake
screen may also be laid on land. Lateral spacing of bnxnst
should be the same as for a screen over water, and an aXLo%+

ante  should be made for the drift during the effective s
of the screen. An area of about 50 yds of diameter -is mm-
ered  by one shell.

. . .
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PROJECTILE,  GUN, 6’747,  (WP) MK 38 (CHARAmERISTICS)

FIRED WEIGHT: lOO#  Approx.

WEIGHT FILLER: 10.4#  WP

BURSTER  CHARGE: Comp A3. Weight 0.86#

FUZE: PD-MK 30 MOD 3

CLOSURE: P r e s s  F i t

E,'ECTION  CHARGE:, O.%# Black Powder

FIRED FROM: 6”/47  Cal. Gun MK 16

MAX RANGE: 21,000 .Yds

M'&ZLE  VELOCITY: 2800 ft/sec

LENGTH: 30”  with fuze

F. E.: 10.4%  approx.

MAX. DIA: 65’0

PRIMER: MK 3;iegi;id  En;:

DETONATOR: MK 42

CARTRIDGE CASE: MK 6

PROPELLANT: 33# Powder

LOAD DRWG: 1380988  (MK 13)

ASSY. DRWG: 1381152

REMARKS: Standard navy projectile MK 38 is used as the basic
shell for fabrication of this projectile.

RATE OF FIRE: 7 to 12 rds/min  per barrel depending on elevation.

HANDLING-SAFETY: TM30250

DEVELOPMENT HISTORY: BUORD requirement 1952.  CCTC item 2452.

REFERENCES: TM3-250,  TMg-1901,  FM395,  OP 2215, SPec.  Mn;-C-14585,
NW~P-l-2,  CWL-TM30-18.

4 - 1 4 2



NOMENCLATURE: Projectile, Gun, Smoke (wP), 6”/47,  MK 41  MOD 0

TYPE: Semi-fixed - Base Ejection Canister

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS: Planned Std USN

GESCRIPTION: This is a semi-fixed, base ejection projectile,
loaded with WP for spotting, screening, anti-personnel, an13
limited incendiary effects. A light steel canister filled
with WP is enclosed in the projectile. The nose is fittea
with a PD fuze.

The expelling charge is located directly back of the IXXC
fuze and in functioning expells the canister from the rea.r  &+
the projectile by forcing off the base plate. A delay de-t-
onator  located in the forward end of the canister, is initLat&
by the expelling charge, and Is detonated shortly after t&!
canister clears the projectile, which in turn ignites the
canister burster charge to explode the canister and rel-a
the filling.

AREA COVERAGE: Assuming an 8 MPH wind, 60%  FLH,  neutral temper-
ture gradient and temperature above 60°F  it normally reqms
about 3 min. to adjust fire on the target, and a smoke CPTC
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 amount of smoke in the round,
meteorological conditions and the density of the curtain aeswc

For example a 4 gun battery of 6”/47 guns, each fir- at
1 .' the rate of 4 rd/min. could place 16 rd/min.  into the ar=  $0

establish a smoke curtain. If the required curtain is es%aZb-. -/ lished  in 1 min. with 16 rounds, then approx. 8 rds/min.t: - should maintain the curtain. For a blinding and casualm  &"-
feet  WP is fired directly on the target at the same rate re-

I quired  to establish the curtain. Burst radius for anti-
personnel effect is  approx. 25 yds. See FM3-5  for other
conditions.

,



NAVORD REPORT 6954 (FIRST REVISION)

PROJECTILE, GUN, 6”/47, .SMOEE,  (WP) ME 41  (CHARACTERISTICS)

FIRED WEIGHT: lOO#

WEIGHT-FILLER:' lO.4# WP

BURSTER CHARGE: Comp A3 - O.%7;L

FUZE: PD-MK 30 .

EJECTION CHARGE: 0.56#
Black Powder

MUZZLE VELOCITY: 2800 ft/sec

MAX RANGE: 21,000 Yds

USED WITH: MK 16 Gun

RATE OF FIRE:
per barrel
elevation.

7 to 12 rds/min
depending on

LENGTH: 30" with fuze

F. E.: 10.4%  approx.

DRWG NO: 1253363

MAX DIA: 61'0

DETONATOR: M 42

CLOSURE: Press Fit

PRIMER: MK39fullchg.
MK 40 reduced chg.

CARTRLDGE  CASE: MK 6

PROPELLANT: 338  Powder

LOAD  DRWG: 1380988  (MK 13)

HANDLING-SAFETY: See TM3-250. Safety tests at DPG indicate
thzs  projectile issafe.  for normal handling and shipping.

DEVELOPMENT HISTORY: BUORD 1952  requirement. CCTC  item No. 2452 T
and 3022 .

REMARKS  : Standard Navy Projectile MK 41 Is used as the-basic-shell
for fabrication of this chemical projectile.

J

REFERENCES: TM+l%l,
cvET'Fi30-18,  Spec.

4-144

TM3-250  FM305, .OP 2215, NWlP-l-2,
~~~-14585.
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NOMENCLATURE:. Projectile, Howitzer, 155MM,  Gas (GB) ~l21
TYPE: Separate LoadFng  - Gas - Central Burst
GOSE: Provide toxic chemical offensive capability

STATUS: Std USA and USMC. 9.600 In USMC stock as of Dee  lw

DESCHIPTION: A separate loaded, central burst, GB agent fllezi
rouna, which can be used for anti-personnel effects. It. 2s
similar to the HE round except for the filling and the Bt

The burster casing is one piece, extending the fa
%gth of the projectile cavity and is a press-fit into  the
body. The burster charge contained in a thin tube, is held
in the burster casing by the fuze  well cup.

The adapter on the forward end is screwed into the hoe
and is threaded to receive the PD fuze. The .body  is tWn-
walled steel with a nose formed to a long ogive. The s3n&c
rotating band is located about 3!'5  in front of the m,
Used with Ml, MlAl,  and Mb5 Howitzers.

AREA COVERAGE: The average meteorological conditions used  to
estimate unit GB capabilities are: neutral temperature gra+
ient, temperature above 60°F, and wind speed at 8 MPH. A
battery of six 155MM Howitzers can cover about 6 hectares
(100 meter squares with an incapacitating dosage, or a&out
3.5 hectares with a lethal dosage of GB in 30 seconds,

To produce 50% casualties within 2 mins. (through SUP
prise or imperfect gas discipline or with unprotected dncq33

in open or wooded terrain with wind speed of less than 8 X?E
neutral temperature gradient and temperature of 60°F,  XXP
above, an ammunition expenditure of five (evenly dlstribuked
rounds per 100 x 100 yard square is required. Doubliqgam-
munition expenditure gives 80%  casualties. Higher ewdi-
ture not feasible when compared witn results obtained. For
ammunition requirements for other atmospheric conditm 16ee
TM30200.
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NAVORD  REPCIRT 6954  (FIRST

HOSTILE, HOWLER.  155m,  GAS (GB), m21 (CHARACTERISTICS)

FIRED WEIGHT: 101.23# ASSY DRWG: 75-14-656

FILLER+EIGHT: GB - 63 E . .F. l 6.435

RANGE: 10780  Yds'with M3 Charge, 16355 Yds with E&Al  Charge

MUZZLE VELOCITY: 1850 ft/sec LOAD DRWG: 73-l-264

P. E. AT MAX RANGE: 41 Yds FUZE: PD-M508

PROPELLING CHARGE: M3 (5.5#),  or M4Al  (13.1%)

OVERALL LENGTH: 27'.'54  with fuze (less fuze 23!8O)

MAX DIA:  6!‘og8 BURSTER:  M37 (2.72# HE)'

MK2A4PRIMER: AGENT/BURSTER  RATIO: 2.1 Nominal

USED WITH: Ml, MlAl, and M45 Howitzer 155MM .
HANDLING-SAFGTY: See TM3~250

REFERENCES:
TFW-LOO,

f
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ACRC-1959, TM+1900,  TM+191,  FM3-5,  TM3-250,
FM3-8,'Landlng  Force Bulletin #5 .
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NOMENCLATURE: Projectile, Howitzer, 155MM,  Gas, (VX) Ml21

TYPE: Separate Loaded - gas - Central Burst

PURPOSE: Provide toxic chemical offensive capability

STATUS: Non Std USA and USMC. (No USMC stock)

DESCRIPTION: A separate loaded, central burst, VX agent filled
round, which can be used for anti-personnel effects: It is
similar 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, is
held in the burster casing by the fuze well cup.

The adapter on the forward end isscrewed  into the body
and is threaded to receive the PD fuze. The body is thin-
walled steel with a nose formed to a long ogive. The single
rotating band is located about 3’.‘5  in front of the base. .
Used with Ml, MlAl,  and M45  Howitzers.

AREA  COVERAGE: For a single 155MM  projectile loaded with VX
agent it is estimated that it requires 6.3  lbs of agent to
cover 0.4 hectares for a standard 100%  casualty level which
is the equivalent area of complete effect against troops
without protection, and under standard meteorological con-
ditions with temperature of 60°F,  wind 5 MPH, and tempera-
ture gradient neutral. For a 30%  casualty level under the
same conditions the area coverage would be 1.12 hectares.
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NAVORD  REPORT 69% (FYRST  REVLSI

pRaJECTILE,  HOWITZER, 155MM (VX) Ml21

FIRED WEIGHT: 101.23#  (Approx)

F'ILIJZR-WEIGHT: Vx 6.5# (Approx)

F. E.: 6.43%

p, E. AT MAX RANGE: 41 Yds

With M3 charge 10780  Yds;
-+A ~4A1,  16355 Yards

FUZE: P&M508

~p=fg&
M37 with Ml5 casing
- 2.72#)

BIJRsTER/AGENT  RATIO: 2:l Nominal

-PROPELLING CHARGE: M3 (5.50#)  or *
M4Al  (n 1%).

PRIMER: MK2A4

OVERALL  LENGTH: 27!'54  with fuze

ASSY DRWG:

LOAD DRWG:

DIA: 6!‘og8

(CHARACTERISTICS)

75-14-656

73-l-264

MUZZLE VELOC~Y: 1850 ft/sec

USED  WITH: Ml, filA1,  and 1445 Howitzer 155MM

HANDLING-SAm:  ice TM3-250

DEVELOPMENT HISTORY: This shell Is the same as Ml21 (GB) except
ror the agent.

REFERENCES: m9-lg01,  ~~3-5, ~~3-250,  m3-20% nW1900~
ACRC-195% ~~3-8

4-148
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NAVORD REPORT

.

6954 (FIST  REVISION)

.

NOMENCLATURE: Projectile, Gun or Howitzer, 1’55MN  (WP) M 110

TYPE: Separate Loading - Smoke - Central Burst

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

Std USA and USMC.
~v:Dec  1960

129,535 in USMC stock as of

DESCRIPTION: A separate loaded, central burst (WP) smoke round
used  for spotting, screening, anti-personnel, and limited
incendiary effects. It Is similar to the standard HE round
except for the filling, burster tube, and burster charge.
The burster charge, contained in a thin metal tube, is
held in place in the burster casing by a fuze well cup.
The forward end of the burster casing is assembled to the
adapter In the nose of the round and extends the full length
of the projectile. The adapter is threaded to receive the
PD fuze. The body is of thin-walled steel with a noze
formed to a long ogive. A single  rotating band is located
about 3.5” in front of the base.

AREA COVERAGE: Assuming an 8 MPH wind, 60%  RH, neutral temp-
erature gradient and temperature above 60°F  it normally
requires about 3 min. to adjust fire on the target, and
a smoke curtain 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 amount of smoke in

the round, meteorological conditions and the density of
the curtain desired.-

For.example  a 6 gun battery of 155MM  Howitzers, -
7 the rat.~ nf 2 rd/min.  could  place 12 rd/mfiring at W-w __--  _- - --,

each
in. into. - se ',he  required

:p-
the area to estabiish  a smoke curtain. ls 1

curtain is established in 1 min. with 12 rounds, then a-
prox. 6 rds/min. should maintain the curtain. -For a blind-
ing and casualty effect VP is fired directly on the target
at the same rate required to establish the curtain. See
FM3-5  for other conditions.

4-149
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PROJECTILE, GUN OR HOWITZER, 155M, Slit=  (m) M 110

( CHAqACTERISTICS  )

FIR&  WEIGHT: 97.5w

DIA: 65’098

OVERALL LENGTH: 27!'54  with ,fuze

MAX RANGE: 16355 Yds

ASSY DRWG: 75-14-317

BURSTER CHARGE: M6 (0.83# HE)

FILIZR-WEIGHT:  WP-15.w

F. E.: 16s

LOAD DRWG: 73-l-264

FUZE: M51A5 (See Note 1)

BURSTER  CASING: Ml

PROPELLING  CHARGE:. ~3 (5.5#),  M4Al (13.19#).  M3 charges use e
Zones 1 - 3, M4Al  used Zones 3-7.

CARTRIDGE: None PRIilER:

USED WITH: Ml, MlAl  and M45'Howltzer  155MM
m46uI-l 155MM.

HANDLING-SAFETY: See TM30250

MK2A4

or M2, M2Al  and

1 :NOTE Other fuze combinations TSQ-M55;  rt1-~67;  or PD M51A4

REFERENCES: OdM  23555,  ORD llSNLFi2, TM+1901, m-5, TM3-250,
-959,  TM3-200,  TM+1900,  ~~3-8.
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NAVORD REPORT 6954 (FIRST REVLXON)

NomNCuTmE:  Projectile, Gun or Howitzer, 155)J.M  (H-HD)  M 110
TYPE: Separate Loading - Gas - Central Burst

PURPOSE: Provide toxic chemical offensive capability.

STATUS: Std USA and USMC. 44,228 in USMC stock as of
31 Dee 1960.

DESCRIPTION: A separate loaded, central burst or gas round
usea  for anti-personnel effects. It is similar to the
standard HE round except for the filling, burster tube and
burster charge. The burster charge, contained in a thin
metal tube, is held in place in the burster casing by a
fuze  well cup. The forward end of the burster casing is
assembled to the adapter in the nose of the round and ex-
tends the full length of the projectile. The adapter is
threaded to receive a PD fuse. The 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 Ml, MlAl,  and M45 Howitzers 155MM.

AREA COVERAGE: The average meteorological conditions used
to estimate unit HD capabilities are: neutral temperature
gradient, temperature about 70°F, wind speed about 8 MPH,
and dry weather. Under these conditions a battery of six
155MM Howitzers can contaminate about 5.5 hectares with
liquid HD in 15 minutes. The battery can cover in 15 min-
utes about 4.5 hectares with a concentration of HD Vapor
that will incapacitate masked personnel after about 1 hours
exposure. See TM3-200  for other specific conditions.

4-151



NAVOm REPORT  6954  (FIRST REVISION)*wuS$ifl
.-

PROJECTILE, HOWITZER, 155MM (H-:HD) M 110 (CHARACTERISTICS)

FIRED WT: HD  - %‘.5# FILLER WT: 9.7#  HD F.E.: 10.50%

FIRED WT: H - 93.10# FILLER WT: 10.30#  H F.E.: ll.lO$

MAX RANGE: 16355 Yds ASSY DRWG: 75-14-317

BURSTER  CASING: Ml LOAD DRWG: 73-l-179

BURSTER CHARGE: M6 - 0.83#  HE CARTRIDGE: None

PROPELLING CHARGE: M3-5.5#, M4Al  -'13.19#

PRIMER: MK2A4 FUZE: M51A5  (See Note 1)

OVERALL LENGTH: 275'54  with fuze

MAX.DIA: 6 !‘og8 MUZZLE VEL: 1.850 ft/sec

USED WITH: Ml, MlAl,  and M45 Howitzer 155MM

HANDLING-SAFETY:' See TM3-250 '

NOTE 1: Other fuze combinations TSQ-M55; M~-rd67; or PD-M51A4

REFERENCES: TM%1901,  TM3-250,  TM+200, FM3-5; ~~3-8,  TM+1900; -
-959,  Technical Aspects of CW in the field (Parts 1 &

2) 9th & Final Report dated .29  April 1946

.
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NAvORD  REPORT 6954  (FmST RE'vrSIa

. .

NOMENCLATURE: Projectile, Gii, 155MM,  Smoke (VP) M 104

T'IPE: Separate Loading - Central Burst

PURPOSE: Anti-personnel, Incendiary, Spotting, Screenqing

STATUS : Std USA and USXC. 47,672 in USXC  stock as of
7 Dee 1960
DESCRIPTION: This is a separate loaded, central burst wp

smoke round similar to the HE round, and is used for
anti-personnel, smoke screening, and spotting effects,
There is a 2" wide rotating band located near the tase
of the projectile. An aluminum bursTer  tube extents  the
full length of the projectile cavity and is supported at
the forward end by the adapter, which also holds a P’D
fuze. The base is boa:-tailed. Upon impact the PD fuze
ignites the burster  charge which ex@.odes  the projecttre
2nd releases the fillic~;.

This projectile is used with
153lM Guns M2 or Mk6.

60~’  RI-i  neutral. terzsrr-
AREA COVERAGE: assuming  an 8 MPH wind?  e1~600G it nod+edrature  gradient and temperature aDOV

requires about 3 min. to adjust fire on the target, and
7 cmntp  ellrtafn 1s established  by volley firing  smokec

"""'m-f~<n-th&  area  w,til  the desired density iS  SC-rouncc
hieve on the amaunz

conditions and tie
.w e..--  ____  __  _

,d.---_  J This may take 1 or 2 min. depending-
of smoke in the round, meteorological
density of the curtain desired.

For example a 4 gun battery of 155MM guns, each fir-
at the rate of 2 rd/min.  could place 8 rd/min.  into  the
area to establish a smoke curtain. If the required cur-
tain is established in 1 min. with 8 rounds, then appror,
4 rhs/min. should maintain the curtain. For a blinding an
casualty effect WP is fired directly on the target at the
same rate required to establish the curtain. Burst rati-
for anti-personnel effects is approx. 18 to 60 yards.
See FM3-5  for other conditions.



\

i

PROJECTILE, GUN, 155MM, SMOG (wp) M 104 (CHARA~~~TICS)

FIRED WT: 98.71# WP
lOO#  FS

E . :F. 15.95  - WP
16.9%  - FS

RANGE: 25715 Yds

FUZE: PD-M51A5  (See Note  1)

BURSTER  CASING: Ml '

OVERALL LENGTH; 271'66  with fuze

MUZZLE  VELOCITY: 2800 ft/sec

FILLER-WEIGHT: g - 15:60#
- 16.go#

DRWG: 75-14-296

MAX. DIA:  6’.‘og8

BURSTER  CHARGE: M6 (0.83# HE)

PROPELLING CHARGE:  Mlg (31.60#)

PRIMER: MK2A4

USED WITH: M2, M2A1,  and ~46 (T80) 155MM GUII

HANDLING-SAFETY: See TM%250

NOTEl: Other fuze  combinations TSQ-M55;  ~~67;  or PD M51A4

OCM 16848 ORD ~~SNL  p-1, TM9019% m3-250,
VA, ~~3-5,  &&rig Force Bulletin #5, ~~3-8,  TM9-19001

ACRC 1959
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NAVORD REPORT 6954  (FIRST  REVISION)

NOMENCLATURE: Projecsile,  155iQl,  Gun or Howitzer, Smoke, M 116BI

TEE: Separate LoaBing  - Base Ejection Canister

PURPOSE: To provide spotting, screening, and signaling with
n-C or colored smokes

STATUS : Std. USA

DESCRIPTION: This projectile is a separated loaded, base ejec-
I;ion, smoke canister type in which the nose, body, and base
are made as separate parts. An expelling charge of black
powder is located in the front end of the shell cavity.
The remainder of the cavity holds four canisters of smoke,
one behind the other. The front canister is conical to
conform with the taper of the nose Cavity. A hole passes
through the baffle plate and the longitudinal axis of eac5
CEd.S~er, forming a flas;?  tube.

The base of tke projectile is closed with a base plug
which is blown out when the canisters are ejected. The
colored smoke cloud emitted from each canister burns from
30 seconds to 4 minutes and is about two to three times
greater than thaz  of the 103Ql  BE smoke rcund. Canisters
filled with HC or color smokes are used. Used with 155MM
Guns M27,  M46,  and 15jXM Howitzers Ml, and M45.

ARIlA  COVERAGE.: AssJr;,lng  an 8 MPH wind, 605 RH, neutral temp-
erasure  gradient and temperature above 60°F it normally
requires about 3 min. to adjust fire on the target and a
smoke curtain is established by volley firing smoke rounds

intointo  the area UT&-;'I the desired density is achieved. This

may take 1 or 2 min. deoending  on the amount of smoke in
th.e  round, meteorological conditions and the density of the
curtain (&sired. . -

For example a 4 gun battery of lSsMI4  Guns, each firing
at the rate of 2 rd/min. could place 8 rd/min.  into the

;h a smoke curtain. If the required curtain
.n 1 min. with 8 rounds, then approx. 4 rds/rr
~kn curtain. Burst radius for anti-personne

],'t,o  60 yd$:?.Sv  FM3-5  for other con--.

area to establis
is established 1 1

should maintain bAI=
,

effect is approx. 3(
ditions. -~. ._,,--I - .._

4-155
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YAVORD  REPORT 6354  (FmST  REVISION)6ti~~YC,:~r
Jt~pfil  wyg

PROJECTILE, 15jlMM  GUN OR HOWITZER, srdom,  M 116B1 (&R*CTERISTICS)

PROJ3CIILE  DIJG: 75-14-381 ovmx.2 uiTr-m=  271’17  with  fuze* Y&d..

FILLF.R-:JEIG??i: FIRED WEIGHT: E . :F.

H. C. Smoke - 25.84$ 95.3% 27.15
Color Snake  - 17.1% 86.&f 19.95

PROJTC=71=  LENGTH: 265'41  MAX'. DIA: 6!‘og8

Ml Canister

I

HC
1

CMLC  Dwg Cl5011-33  Straight
M2 Canister HC CMLC Dwg Cl5-11-41  Tapered
X3 Canister Color

1
CMLC Dwg ~15-11-67  Straight

M4 Canister Color CMLC Dwg  Cl5-11-70  Tapered
Colored Smoke,s  are Red, Green, and Yellow

CANISTER DIMENSIONS:
015

MS, M4 - 3!'25 and 4!15

EJECTION CHARGE: 0.2&y  Black Powder

BURN& TIME: 30 sec'to 4

'UZE : M501Al  - MTSQ

MAX RANGE: Howitzer 16700
GUZl 25715

MU. KUZZLE  VEL: Howitzer
Gun

min (HC), 60 to 80 set,  colored

PRIMER: MK2A4  Percussion

yds with full charge
yds with full  charge

1850 ft/sec with full charge
2800 ft/sec  with full charge

BODY MATERIAL: Forged Steel

PROPELLING CHARGE: Howitzer M- (5.5&f reduced charge
Howitzer M Al2 1(13.  #) full charge
GUTI  Mlg  (31.60#)  full charge

CANIST.mS  PER LOAD: 3 of Ml or M3, and 1 of M2 or M4

USED !JITH: Ml, MlAl,  or M45 Howitzer 155NM; M2, M2A1,  or M46
GUI 15jMM  Q

SAFETY-RXNDLING:.  See TM3-250

REFERENCES: TM+1900,  TM+1901,  TM9-1910,
FM;!-8,  TM3-200,  TM3-250

ACRC-195%  E’M3-5,
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NAVORD REPORT 69%  (FmST  REVISION)

NOXEIXLATURE:  Projectile, Gun, 155MM (GB) M 122
TYPE: Separate Loading - Gas - Central Burst

PURPOSE: Provide toxic chemical  offensive capability.

STATUS: Std. USA and USXC. 28,494  in USW,  stock as of
31 Dee 1960

DESCXPTION: This is a separate loaded, central burst GB gas
rouna  similar  to the XE round, and is used for anti-
personnel effects. There  is a 2" wide rotating band lo-
cated near the base of the projectile. An aluminum burster
t-J>  2 extends the full length of the projectile cavity and
is supported at the fomard end by an adapter, which also
holds a PD fuze. The base is boat-tailed. Upon impact
the PD fuze  ig;nites  tkz burster charge which explodes the
projectile and rWmc=l*ases  the filling. This projectile is
tised with 155X9 Guns 312 or ~46.

ma IlnV77RAGE: The average  meteorological conditions used to
z~;~~Zl;n~; m capabilities are: neutral temperature

8
zadient,  temperature above 60°F,  and wind speed about
ME. Under these conditions a battery of four 155MM

____ contamicate  about 2.5 hectares (100 meter squares)
---- an incapacitating dosage, or about 1.6 hectares with a
lethal dosage of GB in 30 seconds. For other specific ccn-
ditions, see TMZ-200.

.
.

-
. .
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NAVORD  REPORT ‘6954  (FIRST REVISION)

PROJECTILE, GUN, 155MM (GB) M 122 (CHARACTERISTICS)

FIRED WEIGHT: 97.w

F. E.: 6.65s

DR. NO.: 75-14-704

BURSTER  CHARGE: M37 (4.?+ IiE)

PROPELLING CHARGE: M 19 (31.6%)

MAX. DIA: 6 !‘og8
I

MUZZLE VEL: 2800 ft/sec

FILLER-'&IGHT: 6.% GB

RANGE: 25715 Yds (Supercharge)

FUZE: PD-M508

BURSTER  CASING: M 16

OVERALL LENGTH: 27!54  with fuze

PRIMER: MK2A4

USED WITH: M2, M2A1,  and ~46 (T80) 155MM  Gun

HANDLING-SAFETY: See TM3-250

REFERENCES: TM+1901,  TMg-1900,  TM%200,  ACRC-1959, TM3-250,
m3-5,  ~~3-8, Operational Research Group Study #17
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NOMEXCLATURE  : Projectile, Howitzer, 155NM (VX) T-387
q-79=.-.b*-. Separate Loading - Thin Wall - Central Swst

PUPPOSE: Long  range toxic ckemical  offensive capability

STATUS: Held in abeyance.

DESCPIPTION: This is a thin walled, extended range, projecti;:
xat nolds approximately 505 more  agent than the M ISI.

G

is a separate loaded, central burst rouna  filled with VX
for anti-personnel effec:s.  Similar to the HZ round except
for the filling and burster. The burster charge, conrained
in a thin metal tube, is held in place in the burster casing
by a fuze  well ~3.2~.

The forward end of the burster casi-q  is assembled to
the adapter in the nose of the round and extends the full
length or' the cavity. The adapter is threaded to receive
the PD froze. The body is thin xalled  steel with a nose
formed to a long ogive. A single rotating band is lccated
near the base of the prcjectile. Used with Ml, MlAl,  and

.EP-

M45 Howitzers lj?MM.

L COVZZAGE: For a SiGle 15jMM prOjeC
aSens;  1tr is estimated thas  it re+re
cover 0.4 hectares for a standarz  (10
area which  is the eciuivalent  area of
troons  WitkOUt  protection, and under
conditions xith  temperature of 600~,
er2twe  gradient neutral. For a 305
the same conditions the area cOveragE

tile loa6ed. Wit;“. VX
s 6.3 lbs of agen;  to
105)  casualty level
complete effect 2gzizst
standard meteorologica:
wind j MPH, and te.mp-
casualty level under

? would be 1.12 hectare:

.., . . . . . ..5

).’ i ,.:
- -.  _
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PROJECTILE, HOW'ITZER, 15jm, (vx) ~-387 (CHARACTERISTICS)

WEIGHT : As fired g5# (Approx.) FILLER-'IJEIGHT: VX - g.5#

BURSTER  CHARGE: 1.2% HE PRIMER: T106 (See-Note 1)

PROPELLANT  CHARGE: T34 (1%) 5'. E.: 105

MUZZLE VELOCITY: Min. 700 f't/sec,  MXd.mum  2100 ft/sec

TERMINAL VELOCITY: Min. 625 ft/sec, maximum  1160 ft/sec

RANGE: Min. i8g8 Yds., Maximum 20013 Yds

LENGTH OF PROJECTILE: 305'04  with J%ze MAX.DIA: 6!‘og

FUZE -'D: VT M513 or M514 type

SELL BODY: Ord. Corps. Dr. No. FD 21551, Body, (Modified)

NOTE 1: To be replaced  by 10182.

DEVZLOPMENT  HISTORY: jf~ shell T387 was used as basic shell for
aevelopment of' thin wall VX shell. This project div;;w,Xner
Phase II In the development of 155MM extended range
shell.

REFERENCES: TMg-1901, &13-5, m3-250,  TM30200, TM+1900,  FM308

4-160
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NAVOED  XEPORT  6954 (FIRST  mm

NOMENCLATURE: Projectile, Gun, 173,yM,  Smoke (:JP)  T 204

ION)

TYPE: Separate Loaded - Central Burst - I;ong Bange

PURPOSE: Anti-personnel, Incendiary, Spotting, Screening

STATUS: Non-Std USA. Held in abeyance pending decision.

DESC'EIPTION: This is a separate loaded, central burst pro-
jectile used for spotting, screening, anti-personnel,and
limited incendiary effects. It Is essentially a T-203
shell modified to accommodate WP. The adapter is a press
fit into the casing and the adapter and burster are a single
assembly. The burster extends the full length of the cavity.
A PD fuze  screws into the forward end of the adapter -
burster assembly.

AREA COWAGE: Assuming an 8 MFH wind, 60% RX-:, neutral temp-
erature gadient'  and temperature above 60"~ it normally
requires about 3 min. to adjust fire on t5e target, and a
smoke curtain is established by volley firing smoke rounas
into the area until the desired density is achieved. This
may take 1 or 2 min. depending on the amount of smoke in
the round, meteorological conditions and the density of the
curtain desired.

For example a 4 gun battery of 175MM  Guns, each firing
at the rate of 1 rd/2  min. could place 4 ,-d/2 min ir,te  the
area to establish a smoke curtain. If the required curtain
is estabiished in 2 min. with 4 roundsI  t5en  approx. 2
rds/2  min. should maintain the curtain. For a blinding and.
casualty effect WP is fired directly on the target at the
same rate required to establish the curtain. Burst radius
for anti-oersonnel  effects should be approx. 30 to 60 yds.
See FM3-3-for  other conditions.

‘L. . _. ’



UECTILE,  G U N , 1751MM,  SMOKE (WP) T 204 (CW~~ISTICS)

WEIGHT: 1423 ()VZJlALL  LENGTH: 341'12 (with

WEIG?iT-FILLER:  2% WP' BURSTER  UTIO: 24#  Filler/l

BURSTER  CHARGE: 1.37#  H.E. MAX. DIA: l'i'%M

RANGE: Anticipated 35,000 Yds F. E.: 20.42s  Approx.

MUZZIJ  VELOCITY: 2975  FPS CLOSLTE: Press Fit

fuze)

.# HE

.

FUZE  REQ'D:  EI51A5 PD

USZD  WITH: T256 Gun

HANDLING-SAFETY: See ~~3-250

DWOPMENT  HISTORY: A-rmy Ordzanep ~nras  has contract with

j%res<one  t'or 6evelopment  of "**IL- _ * 1,'

,1” w.w-r-

+;I 9 sfiell. Fifteen prototype .

shells with one piece alummum  u.zster  have been manufacturea.
and are awaitinq flrint  test. Firestone awaiting decls,ion
relative to development of oversize charge prior to reopen-
of development work. Chemical Corps will participate  in
development and testing of the end Item. The temperature
surveillance test was satisfactory.

REFnZNCES: T&250,  Tkg-1901,  ~~3-5, ~~3-8, TM30200, APG No.
upS;/'ktJ  U/4 DTD March 5% TM%1900

.
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NAXRD REPORT  6954  (FIRST REVISION)

CUPJ

NOMENCLATURE : Projectile, 175XN, Gun, (GE) T 223

TY?)s:  se parate Loaded - Gas - Central Burst

P'JRPOS3: To provide toxic chexlical offensive capability

STATUS: Ergineering  Tests. Non-Std

DESCRIPTION: This is a separate loaded, central burst munition
wnlcn  is used for anti-personnel effects. k single ro-
tating band is located nea?  the base of the projectile.
The base is boat-tailed. An adapter at the forward end
of the projectile holds the P3 fuze  and supports the
burszer tube which extends  the full length  of the cavity.
Used trith 175i@l  Guns, T 145 Or T 256.

AREA COVZRAGE: Average zeteo,  Me-fiicgicai  coridltions  used to
es';mace unit G3 c~pa~ciiities  are: neutral  temperature

mradiezt
8

tezpe-a.s.ne  above %O"F,  and wind speed about
MPfi. Under these conditions four 1751yM  Howitzers can

cover about 2.3  hectares (X0 neter  qua;x;h  ;iti+;nlin-
capacitating dosage, or aSout 1 hectare 4-a

dosage of Gs in 30 seconcs. For specific conditions,
see TM:-200.

h-163
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NAVOPS  REPORT 6954  (FIRST REVISION)

PROJECT=,  175~~ &, (GB) ~-223 (CHAFWTERISTICS)

FIRED WEIGHT: 147# WEIGHT-FILLER: ND iz"  GB

LENGTH: 3432 (with fuze) $F. E.:

BURSTER RATIO: ND MAx.DIA: 175m

ASSY DRWG: ND BURSTER  CHARGE: ND

MUZZLE VEL: 2975 ft/sec MAX  RANGE: 35;OOO Yds

CLOSURE: Press Fit FUZE:  ND .

USD WITH: T 256 Gun

HANDLING-SAFETY: See TMZ-250

DEVELOPMENT HISTORY:

REFERENCES: ~~3-250, TMg-1900,  TM+191, TM%200,  m3-53  3+8

4-164
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NAVom  REPORT  6954  (FIRST  REVISION)

NOMENCLATURE: Projectile, Howitzer, 8”,  (GB) T 174

TYPE: Separate Loaded - Gas - Central Bursting

PURPOSE: Provide toxic chemical offensive capability

STATUS: Non-Std. USA. In user test.

DESCRIPTION: This is a
buns;  gas round for- _
in external configu
charge and a supple
the full length of
rotating band is lo
has two cannelures
the nose end Is thr
M2 or M2Al  Howitzer

one piece separate loade
GB agent. Is similar to

ration but has a burster
mental charge. The burst
the cavity and Is a press
lcated about 6.06" from th
or grooves. The adapter
leaded to receive a PD fuz
1 8 inch.

d, central.
the HE round
tube, burster
#er  tube extends
/ fit. Aslngle
re base end and
assembled to
;e. Used with

AREA  COVERAGE: Average meteorological conditions used to es-
tmte unit  CB capabilities are: neutral  !emaerature‘---r--  -- - -

8

radlent, temperature above 60-F,  and wfnd  SDeed  about.  .  -aa

MPH. Under these conditions a batt,,,  _~n-v  o f  &ur 8” Howit-
zers can cover about 2.5 hectares (100 meter squares) with
an incapacitating dosage, or about 1 hectare with a lethal
dosage of GB in 30 seconds. For specific conditions, see
TM3-200.

Ground contamination averages 1500 square meters' for
density level of .5 gram per square meter. On one test
o-60  min.  showed 35 MG Mln/M3  at 1012 ft downwind and 8 MG
Min/M3  at 1210 ft-downwind-.

I
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~RO~‘ECTILZ,  HOWITZER, 8", T 174 (GB)
(CHARACTERISTICS)

FIRED WEIGHT: 200$~-

FILLER-WEIGhT:

BURST!3  CHARGE:

MUZZLE  VELOCITY

GB

6.

: 1

MAXI3lU-M  RATED PRESS3RE:  33000  P.S.I. CLOSURE: Press Fit

PROPELLING CHARGE:
MAX. DIA: 7%

15.7# FILLER/BURSTER  RATIO:

9:+ (Camp  B) F'.d. :

950 ft/sec RANGE:

Approx.

Yds Max.

P. E. AT MAX RANGE: 41 YdS
PRC.!ER:  MK2A4

FUZE  REQ'D:  Nose Fuse  PD-M51A5 - SSiP? . CHARGE:  0.26%  H.E.

USED WITH: M2, M2Al  Howitzer  8'
.e storage, vi-

HANDLING-SAFETY: See TM3-250. ;;yfhpFzyi;gfi is
ora?;ion zests indicate that A

safe for

normal military handling - shipping &d  storage. .

DEVELOPMENT HISTOTDEVELOPMENT HISTORY: Shell was developed by Chemical Corps tc
fulfill a vetfulfill a requirement-of conarc  for a Gas (GB) shelr  for
use with Iuse with the 8” Howitzer MP and having external ballistics
similar tcsimilar to the 8" H.E.  shell Ml06  to permit use of same
firing talfiring tables for both shells.

REMARKS: Shell is similar in design to' O"fh;;dS~~~~,~~;;~;;~
r'illed munitions. Eight shells were
in November 1958qand  were apparently successful.

Can use

. firing.tables  m-8-J-l  of M106-HE  Projectile..

DPG  $@26  ~01  1 Sept 58, Vol II June 1959 (Con+
REy;;!;;;, F&j,  FM3-8, TM3-200, ~g-lgoo.,  TM9-1901
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NAV()m  REPORT 69%  (r"I=T  HEVIS

NOMENCLATtmE:  Projectile, Howitzer,
8", (VX) T 174

TYPE : Separate Loaded - Gas - Central Gurster

RJHPOSZ: Provide toxic chemical offensive capability

STATUS: Non Std. USA. In user test..

ION)

,-__  --  -b

1 the HE round
?

DESCRIPTION: This is a one piece separate loaded, ccntra!
ourst  gas round for VX agent. Is similar tc -~~~ ~~ _-~

in external configuration but has a burster tube, burstel
charge and a supplemental charge. The burster tube ex-. a press fit.
tends the full length of the cavity ant kso6,,  from  the
A single rotaZing  band is located about .
base end and has t>lo cannelures  or grooves. The adapter

assembled to the nose end is threaded to receive a PD or
VT fuze. The VT fuze is used for air  burst. Used with

M2 or M2Al  Hcwit'zer  8 inch.

AREA COVERAGE: It is estimabW'4 that one round well covers
aoproximately  2850 to 10,800 sq,e~~$:r~o~~~~~~~~a~l~~n-
t&nation, 2850 to 26,125 sq.
1.5 ft. vertical contamination, and-2850 to 29,000 sq.
mesers  horizontal plus 5 ft. vertical contamination at
the 100 mgs per sq. meter (and 0.65 mg per vertical
sampler) level at a variety of both wind speeds and bursts
heights. See DPGR  236 ~01s. I and II for more information.

; 4-167
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. .

WEIGHT: 20011f  (Approx.)

FILLER-WEIGHT : vx (14.1#)

FILLER/BURSTER  RATIO:

BURSTER TYPE: Central

OVERALL LENGTH: 35!‘11  with fuze

F. E.: 7.05%

2:l Nominal MAX DIA: 7!'99

Bursting BURSTER:  6.9%  Comp "B"

Ft/Sec RANGE: 18500 Yds (Max)

P F AT MAX RANGE: 20 Yds.Y.

MUZZLE VELOC,ITY: 1950

MAX RATED PRESSURE: 3;ooo  PSI

CLOSURE: Press Fit

FUZE  REQ'D:  PD51A5

NAVORD REPORT 6954  (FIRST REVISION)

pRO,mXILE,  HOWITZS,  8", (VX) T 174 (CHARACIIERISTICS)

USED  WITH: M2, M2Al  Howitze?  8”

PROPELLING CHARGE: Ml- ;2.23:
M2- .,+

PRIMER: MK2A4

SUPP.  CXARGE:  0.26-3  - H.E.

HANDLING-SAFETY: Rough handling
eescs  lnalcate  t&hat the T 174
handling and storage. See TM3-250.

vibration, drop and other
is safe for normal military

REMARKS : Projectile is similar in design to M 106 HE filled
munitions. Permits the use of firing  table FT-8-J-1  which
is used with the HE M 106 projectile. Differs from 8”  GB
projectile only in Zkzin3.

DEVELOPMENT HISTORY: CCTC  iteln 3464 approved 27 Au3 1958.  To
Sill  CONAHC  requirement for chemical shell for M2 Howitzer.

REFERENCES: TM3-250,  FM3-5,  m-8,  TM%200,  TM9-1900, TM9-1931,
-DPGEi#236  Vol I June 59, Vol II JulY  59 (Conf)
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MAVORD  REPORT 6954  (FIRST REVISION)
.. r WtL  amu?

NOMENCLATURE: Generator, Smoke, (SGF) M3A3

TYPE: Gas Engine Driven - Pulse Jet

PURPOSE: To produce large-area smoke screens to conceal in-
scallations, cover troop  movements, river crossings and
landings.

STATUS: Std USA and USMC. 83 on USMC procurement  March 196U,

DESCRIPTION: The M3A3  meck?nical  smoke generator is essentiallg
a gasoline-operated pulse jet engine in which fog oil Is
vaporized by the heat of combustion gases produced in the
engine. Fog oil'vapor  is expelled throah di'scharge  nozzles
to the atmosphere, where it condenses into small droplets
to form smoke. Components are mounted in a tubular steel
frame. Two men can carry the unit when emplacing It.

AREA

i.

\

r-B Y-v* L -*“I-- W V _-_-
ditions, see m3-j and FM3050.

COVERAGE: Assuming a lapse condition over water, and a
'wine  sneed  of 9 to 15 KPH  with generators placed in a line
perpenhicular  to the wind, a spacing of 30 yarcs  between
generators placed 9 times this distance from the rear edge
of the target will produce a smoke curtain.

To establish

a smoke haze double this  spacing and placegnerators farther
from target. For a blanket to protect against aerial photo-
graphy reduce this spacing about one third and place gen-
erators closer to the target. For other spacings and COR-
ditions, see FM3-j  and FTJ3-50.

tcea 111  a lrrle
tpis  between. rear edge

i n . To establish
- 'iher

jC aerial  PIiOtO'

* l a c e  gen-
tner spacings  and COR-
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GEXERATOR,  SMOKE,. (SGF) MZA3 (C:HARACTERISTfCS)

AGENT USED: SGF Fog Oil (SGF #l to 40°F,  SGF #2 above 40°F)

D UNIT WEIGHT: 190#  empty. FILLED !a: 207#

AGSW  CONSUMPTION: 25 to 40 GPH DR. NO.: Djl-15-1029

LEXGTH:  42 -l/4" WIDTH: 18-l/2" HEIGHT: 23"

FUZL  TAiK  CAPACITY: -3-l/2 GAL. GEN. PER co: 48

ENGINE FUEL CONSUMPTION:

ENGINE FUEL: Gasoline 76

FRACLE : Tubular'Steel.

3 Gal. per hr.

octane or higher '

DISPERSION CAPABILITY: 25 to 50 gal/hr.

.
HANDLING-SAFETY:' See FM39250

Dr,;/ELOPME!X'  HISTORY: In development this generator was ‘designated
1'0 ElYH3 .

BZ~ENCES: TM3-1040r292-12,  TM3+:3,  TM:-341,  FTl3-5,  FM:!-50,
ta~-t,,  FM3025%.
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RAVORD  REPORT 6954  (FIRST REVISION)

. . .

rAGCENt
CONTAINER

&ARRON OIOXIOE  SPHERE

NOMENCLATURE: Generator, BW Portable, Liquid, E22

TYPE : Sack Pack--One Man Portable - Two Fluid Nozzle

PURPOSE: Dissemination of Liquid B Win Aerosol form.

STATUS: Requirement withdrawn by CONARC.

DESCRIPTION: The major components of this unit are an initiator
ana trmer  assembly, safety pin, release pin, heater contain-
ing two Ignition cylinders, a heater and temperature deotce,
regulator, nozzle, carbon dioxide container, agent conta-ner,

hardware, aluminumpropane container, check valve, t;zFtAver
tubular frame, shoulder harness, . . The carbon
dioxide is stored under pressure and the & liquid agent
is stored in an insulated container.

CA PABILITIES: The E22 can be placea in a aesuaole:  p~~~r;~on,A- AL- P. .C..wn AL-.
tne
cover remove

tvner  preset to function some  tune in GKIC: L UCI~ =, uc:
cd, thesafety  pin removed, and the placing per-&

sonnel can leave the area. At the pre-set ttie  the genera&
generating an aerosol agent into  the wind

which would arlft  over the target. Can be air dropped to
-at-r  is a*-;=*-ground troops for us,". In oper,a4~0p,t"~_g~2f;._LJ,,  __

would function E-. . .

at distances up to b0 yarns. ~46nlgnr; Gne ~~L,AQ~AUA~  snatchII - . ~-I x----La -- ?anflame is visible but is faint  ana  of snort aurab,rurl.  L
be ODerated  from the ground, truck, trailer, or boat.

.



NAVORD  REPORT 6954 (FIRST REVISION),

GEXERATOR,  BW PORTABLE LIQUID, E22  (CHARAcT=ISTIcS)

HEIGHT: 16’.2 WIDTH: 18'.'7 DEPTH: 10 !7

FRAME  : Tubular Aluminum B4PTY  WT: 23!‘75#  G.: 32%

FILLED WEIGIFT' 35# AGENT USED: BW Liquids

AGE~NT CAPACITY: 2.62 Liters.

OPERATING T.IME:  Approx. 7 min. OPE3ATING  PRESS: 137 PSI

DELAY TIME FUZING: 15 min to 8 hrS.

HANDLING-SAFETY: Filled agent containers can be stored and
snippea  separate from the generator, if desired.

DZVELOPXENT  HISTORY: A CONARC  requirement. Contract; with
Walter Kicide  Co. initiated 1 Feb 19%

. i

REFEFlENCES: .Ft. Detrick  Tech. study 9 dtd June 195%
m - 1 4 ,  Tl-374-40P.
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NOMENCLATW  : Ge.?erator, smoke  (FM) m 6 MOD 0

GE: Tank and Valve

PURPOSE:‘ Generate smoke SC&---ens from surface vessels

:STATUS Std USN (2137  MK 2 Tanks on hand as of 31 Dee 1960)

DESCRIPTION: This generator is a Single MK 2 tank unit orig:-k manuaE
nally  designed for small vessels. such as PT bo",iEi ok ~th-
valve and an exhaust tube designed to operate
out nozzles supplies with the generator. Four size nazzles

are furnished. They are designated 2-3-4  and 5 and discharge
for 3-l/4. 5-3/4,  8, and 12-3/4  minutes respectively at
temoeratures of about 75°F. Without a nozzle the aischarge
tImi  is about 2-l/4  min at about 75°F.

LIMITATIONS: The tank bei-ng  steel, is magneti,  and therefore
nor; suitable for mine  sweepers.

AREA COVERAGE: FM is most effective ln wind speeds of 5 to 15
MPH Smoke screen density with the MK 6 generator is de-See characteris-
te&ined  by the size of the nozzle useditie
tics or next page for nozzle discharge Assuming a

lapse condition over water, a wind speed of'9  to 15 MPH,
with generators placed in a line perpendicular to the wind,
a snacing  of approx. 30 yards between generators placed
nine  .times this distance from the rear edge of the target
will produce a smoke curtain. To establish a smoke haze

double this spacing and place generators farther from the
target. For a smoke blanket to protect against aerial
observation and*otography  reduce this spacing abo;krone

_

third and place generators closer to the target.
other spacings and conditions see FM3-5  and FM3-50.

i

r- \
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GENERATOR, SMOKE SCREEN (FM) MK 6 MOD 0

58”LENGTH: OVERALL HEIGHT:

DIA: 16” SPACE OCCUPIED:

AGENT: FM mixed with CO2 for ejection

0~33A~liu~  TIME: See Note 1

17!5 DRWG:

Approx.7-1/4

389078

Sq. Ft.

WEIGHT  EMPTY: 2lliy  Ap?rox.

TANK CAPACITY: 33 Gal 33w 80%PSI  TEST:

WEIG'rIT: 5U#when  filled with 3306  of FM and CO2

TAM(: MK 2 (commercial ICC-3~480  full spun steel amonia
cylinder)

NOTEl: NOZZLE NO. DISCURGE  TIME (a) 75°F

5

43 35 5175
2 3.25

Without Nozzle 2.25
Nozzle 5 (a) 45"F=Z5  Min  Approx.

MFnutes
Minutes
Minutes
Minutes
MFnutes

FILLING EQPT: MK 1 MOD 4

REFERENCES: OP 2217, m3-5, TM3-215,  FM3-50

.
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NOMENCZATURE: Generator, Smoke,, Mechanical E 22

TYPE: Gas Turbine

PURPOSE: Produce smoke screens

STATUS: Non Std. Not active at present

"or disseminating 12#
DESCRIPTION: A Mars Generator modified i-

01' tear gas and benzine (SNB) as a 205  solution by weight.
It will cover 170 sq. meters with an effective dosage as-
suming  100%  dissemination efficiency.

Modified from Mars

generator with tank and lines added. Could be placed in

radio ccntrolled.boat  and used for screening shore lines.
Has a very high dissemination efficiency and can use fog- _
oil,  diesel oil,.etc.  for fuel.

I

i



D NAVORD  REPORT 6954  (FIRST  REVISION) Ni&#$inmm. .-  r-L..-  -

GENERATOR, SMOKE, MECHANICAL  E 22 ( CHARACTERiSTICS)

DEVELOPMENT HISTORY: Developed for the Navy by ACC.

REFERENCE: CRIB-637
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NO IIUSTRATION

NOMENCLATURE:

TYPZ: Engine

PURPOSE: For

Smoke Device, Screening, E-21

Exhaust Fog oil ( SGF)

screening M48Al  tank and LVTPS

STATUS: Awaiting decision of USMC Equipment Board. Non Std.

of i storage tank, a rotaryDESCXPTION: This device consists
pump, with 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 unit can be mounted in
various locations, but the recommended location is as near
the engine as practicable. Smoke Is created when 011 is
forced into t5e muffler extentions, is partially vaporized,
and completely vaporized by escaping engine exhaust gases.

When the vaporized fog oil comes in contact with the
cooler outside air, It condenses into a thick, white smoke
or fog. The amount of fog oil that is forced into the
muffler extensions is controlled by the setting of a stop
valve that must be pre-set for a predetermined rate of speec

LIMITATIONS: Changes in wind, humidity, and temperature effect
tne consumption rate and the distance traveled.

AREA COVERAGE: Not applicable.

.
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NAVORD REPORT 69%  (FIRST REVISION
jj#&$fj~

SMOKE DEVICE, SCREENING, E-21 (CHARACTERISTICS)

STORAGE TANK: LENGTH: 40'.'5 14:‘5WIDTH: HEIGHT: 51'0

TANK CAPACITY: 10 gal. USABLE CAPACITY: 8 gal.

WEIGm : EMPTY: zi#, FULL: 963

AGZNT  W: 6j.W

PUMP: Hydraulic, rotary vane, l/4 HP, 24 Volt, DC, 1700  RP3.l
positive displacement, 80 PSI outlet pressure, 3 gpm at

&PSI.

LENGTH: 101'5 DIA: 4!‘5 WEIGHT: 8.s

Total weight of test item empty 157.15# includes pipes,.flttings,
and electrical connections.

Time required for initial installation: Approx. 9 hours. Can
be installed at battalion level.

USED WITH: M48Al Tank and LVTP5

CONSUMPTION CHART

5
MPH

10
MPH
11Mln.

15
MPH

11 Min.
04 Sec.
.722

2.8

.

20
Standing

Tine to Consume 18 Min.
8 gal. fog oil 48 Sec.
Conswption  (GPM) .425.
Miles traveled 0

.560
1.2

6?!n.
12 Sec.
1.3
2.0

_

Nex  or used engine oils can be used but are not as satisfactory
as fog oil.

REFERENCES: Project ET 1228 Smoke Screening Generator Device
Sor  i44dAl  Tank dated 17 June 1958.

.
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NAVOHD  REPORT 6954  (FLRST  REVISION)
.I

NOMENCLATURE: Disperser, Irritant Gas, Helicopter M4

TYPE: Helicopter Mounted - Powdered Agent

PURPOSE: Dissemination cf CV Powdered Agents

STATUS: Std USA for H-19 Helicopter.

DESCRIPTION: The M4 Helicopte, * mounted gas disperser is de-
siqnea  to dispense agent in powdered form frcm  a low-flyti
helicopter. It is intended to be filled in the fiela im-
mediately before use. The disperser consists of a sealed
hopper which contains the powdered agent, a pressure tank
containing air under pressure, a pressure regulator, a
,hular  frame, and a hose assy. from which the agent iss --_-  I->sramr cl-- m,rrtt----- -.

disseminated.- The pressure regulator reuucca une aAL----La__ r,- F-.-r-'-7  A"
pressure from the t2zk. During opera-czon,  QI+- P~Du+=:~

m the hopper to keep the agent suf-up through the agent i.. . -'I ___
ficientlg  agitated tc insure 2 steaay I-LOW.

m-e. ,- ~_- _ __ : The first unit has effectively covered un to
-rCalln w4 4 I- m-7 /ma-l  Writant  agent n

b

equlvalen
seminated

JJ be dis-duse  01 ~~b  c+~  GLuArr.rr3a yy I.,.----- _.
I - -'--t  weight of CS-1 agent could possibl,  __ --

over a considerably larger area.
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NAVORD  REPORT 6954  (FIRST REVISION)
u$b$$$fi

DISPERSER, IRRITANT GAS, ~RELICOPTER,  M 4 (CHARACTERISTICS)
I .  .

WEIGBT: LOADED 280#  :- 16~ ji'EMPTY:

AGENT--WEIGRT: CN or DM approx. lOO#,  cs Approx. 80#

4 8 ”HEIST : TANK DIA:  16”

BASE: 30” S q u a r e DEPTH:2 4 "  '

DISPENSING RATE: 150#  in Approx. 2 minutes

AIR TANK: 2000 PSI (Steel)

AGcEdT  CONTAINER: 50 PSI (Alumin'=)

PRESSURE REGULATOR SETTING: 40 PSI

FILLING: A 2000 PSI Air compressor is

USED WITH: H 19 Helicopter but can be

HOSE: 3/v’  ID

required for filling.

mounted on other vehicles.

HANDLING-SAF: Protective masks, and rubber gloves must be
1 who fill  or operate the disperser.worn Dy au  personne,

The helicopter pilot must also wear a protective mask.
Do

not allow pressure in the hopper to rise above 60 PSI.

DEVELOPMENT HISTORY: Was designated E16Rl  in development,

REFERENCES: ACC-TI-319-12
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NOMENCLATURE: Disperser; Irritant, Gas, Portable, M 3
TYPE : Back Pack--Portable-Dry Agent
PURPOSE: Provide control for riots, uprisings, and dis-

turbances.
STATUS: Std. USA - USMC.
DESCRIPTION: The major components of this unit are two steel

cyllnarical  tanks, 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 similar disturbances.

The disperser forces a dry micro-pulverized solid chemical.
‘agent into the air by the use of air pressure. Compresseci
air from the pressure tank is reduced to operating pressure
by a. regulator and it enters the agent tanks through dlf-
fusion pipes. Pressure exerted on the agent Fn the tanks
force5 the agent through the hose to the gun. Agent is re-
leased frcm the gun by a trigger which opens a rest?Lction
in the rubber tube.

. -
AREA COVERAGE: Agent stream is approximately 40 ft. agent afr-

borne with 10% fallout in 60 yds. Agent cloud observed
250 to 500 Yds. Trials indicated that the unit produced
effective area coverages up to 5,000 sq. meters.

, i -

#
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DISPERSER, GAS, PORTABLE, M 3 (CHARAmRISTICS)

WEIGHT: EMPTY 43#  . LOADED:  68# F. E.: 38.2s
a

AGENT CAPACITY: 2% AGENT: DM, CN, CS Micropulverized

PRESSURE TANK: 1700 to 2100 PSI GUN: E18Rl

FUEL TANKS: 70 PSI reduced
operazion.

OPERATING TIEE:  Continuous

TA,W  DIMENSIONS: (Approx.  )

from 2000 PSI by regulator for

19 seconds. Short bursts 30 sets.

27” High, 20" Wide, 11" Deep d

FOR REFILL: Use Ml-Al Air Compressor 7cfm  power driven

HANDLINGSAFRTY: Operator must  wear mask, gloves, and other
suitable  protective clothing. .

DEVELOPMENT HISTORY: Was designated E15R2  during development.
CCTC-330 .

REFERENCES: ACC-TI389-12,  TE13-378.
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NOMENCLATURE:  Smoke Pot, Float-  (xc)  ML&A2_ ~~~
TYPE  : Metal--Floating--Smoke

PURPOSE: Provide signalling  smoke, produce smoke blankets
or screens.

STATUS: Std USA, USMC. 12621  in USMC stock as of 3lDec 1560

DESCRIPTION: The M4A2  floating smoke pot is a metal container,
tne lower  third of the pot contains about 27 pounds of HC
smoke mixture. A waterproof  outer cover secured to the pot
by a quic,k -release ciamp  keeps moisture out of the pot and
protects the fuze. A steel carryizg 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 holes in the inner cove,* are covered witin adhesive
tape. A steel handle is attached to the inner cover for
carrying the smoke pot afte-F the outer cover has been removed.

Starter mixture in a plastic cup is embedded in the smoke
mixture. The fill-g is separated from the air chamber above
it by a plastic closure disk held in place by a metal retainer.

The M207Al  floating smoke pot fuze  is screwed into the
fuzz  adapter in the inner cover. An igniter tube extends
downward from the lower end of the fuze  adapter to the
starter mi;cture.

AREA COVERAGE: Assuming  wind speed of 1 to 8 MPH under lapse
conaition, over water; to establish smoke blanket to pro-
tect against aimed aerial attack, smoke pots must ",e&lced
25 yards apart and normal to the wind direction.
requirements may  deviate widely from this estimate and the
spacing given should be checked and adjusted by aerial ob- -
servation. TO insure a uniform blanket, the distance between
the smoke pots and the rear edge of the area to be blanketed
should be at least 9 times the distance between the smoke pots.
To portect  against aerial photographic reconnaissance this

' Spacing must be decreased  by.-a_&Zhird  to one half. For other
wind and atmospheric?a&r&%~e=  FM%5.

. 4483



EIAVORD REPORT 6954 (FIRST REVISION)

SidOn Pm, FLOATING  (HC) M4A2) ' (CHARACTmIsTIa)

FILLED WEIGHT: 3&f

I>S: 12" HEIGHT:-
DELAYTIME: 10 to 20 Sec.

F. E.: 71.55

DRIJG  : ~36-1-25,  ~36-1-26

~n.t.~a-WEIGHT:  HC - 27#

13 " FUZE: M207Al

BlJRN~GTIME: 10 to 15 min.

~jLANDLXNG-SAFETY: Should be handled with  extreme care during
szawaae an---,a  in shipment. Do not roll, skid, drop,Drni;lt

E%tez-or  individual pots. Store right side up.
store with ammunition. Use water to extinguish fires in
pots; do not use foamite, CO2 or fog nozzles. Have rescue
breathing apparatus and gas masks available. See OP 2217.

.

REFEREiNCES: ~~3.5, ~~3.300, OP 2217, IW3-50.
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NOMENCLATURE: Smoke Pot, Land (HC) M5

TYPE: Slow Burning - Manual or Electric Fired

PURPOSE: Provide signalling  smoke , produce smoke blankets
or screens.

STATUS: Std USA

w- .

.

-

.

.

DESCRIPTION: The M5  smoke pot is a cylindrical sheet-metal
containew filled with approximately 30 pounds of HC smoke
mixture gd 1 pound of fast-burning smoke mixture  and pro-
vided with an ignition device,. The button of the container
is tapered to permit stable stacking.

POUXlUS  OX-  HC  Sm0Ke

mixture cd 1 pound of fast-burning smoke mixture  and pro-
vided with an ignition device,. The button of the container_- stacking.

removable outer cover with
--ng posts, which are maunted_ .

The pot is covered by a nonremovable outer cover with
a circular tear strip. Two binding posts, which are maunted
on the outer cover, are connected internally by two lead
wires to two electric squibs. A carrying handle is mounted
on the outer cover. An inner cover with a circular hole irn
its center covers the filling. A plastic cup containing a
starter mixture is embedded jn the top of the filling under _
the hole in theinner  cover. A match head which is centered
above the starter mixture is accessible when the tear strip
is removed. A scratcher block in a paper envelope is packed
between the covers. Intended for land use only.

~_a by two lead
ndle is mounted

3ver uslr;n a circular hale in
ng. A plastic cup containing a
jn the top of the filling under _
match head which is centered
cessible when the tear strip

paper envelope is packed
or land use only.

A R E A  --. _...”AREA COVERACE: Assuming wind speed of 1 to 8 MPH under lapse
concI1tloconcI1tlon, over water; to establish smoke blanket to pro-
tect agatect against aimed aerial attack, smoke pots must ke&lyed
25 yards25 yards apart and normal to the wind dfrection.
requirements may deviate widely from this estimate and the
spacing given should be checked and adjusted by aerial ob-
servation. ho as-a uniform blanket, the distance be-
tween the smoke pots..and
'blanketed should be at'~~g~~fd~%$~ab%&least 9 t
the smoke pots. TO pr,otect.against  aerial photographic rec(rR.
naissance this spacing must be decreased by one third to one
half. For othe,- ;;rind and atmospheric conditions, see m-5
and FN3-5Q..



NAVOFID  REPORT 6954  (FIR&REVISION) @i&!!gIR

SMOKE POT, LAND (HC) I'!  5 (CHARACTERISTICS)

FILLED WEIGHT: 33# ' FIUEZ-WEIGHT:  HC - 3O# approx.

DIA: 8-1/P' HEIGHT: 9-l/2" F. E.: 84.24%

IGNITION: Match heap and scratcher block or electrical.

DELAY TIME: 15 to 30 seconds DRAWING: D36-l-17

BURNING TIME: 12 - 22 Minutes

SAFETY-HANDLING: See OP 2217,. Move bWby  from M5 pot within
10 seconds after igfiitlng  it electrically, as the tear
strip may be blown off with explosive force.

DkEVELOPMENT  HISTORY: CCTC Item No. 926, Was El5 in Development.
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NAVORD  REPORT 6954 (FIRST REVISION)

NOMENCLATLXE: Smoke Pot, Floating

TYPE : Slow  Burning - Fog Oil

( sGF) AN47

PURPOSE: Provide signalling  smoke,. produce smoke blankets or
screens, identifg  fri,aridly  troops and their positions.

STATUS: Std USA and USN. USN had 235,006  on hand as of 31
Dee 1960.

DESCBIPTION: The major compcnents  of the M'7 smoke pot are
outer cover, inner cover, partition, pressure tube, o%l
chamicer, fuel mix,  fuel chamber, oil spray tube, starter

mix,  filling plug, ve,rlt~ci  tube, air chmber, exhaust vent,
fuze,  strap, carrying handles and a body.

The body is meta-1 with a carrying handle fastened to the
outer cover by a locking strap. The inner cover is dished
shaped and provides a seat for the fuze. Three vent holes
are spaced around the fuze holder forsmoke  outlets. The
air chamber takes up one third of the upper body.

The oil chamber is separated from the air chamber by a
metal partition. Inside the oil chamoer  is the fuel chamber.
venturi tube, pressure tube, and oil spray tube. The fuel
chamber contains a fuel mix which consists of a slow burning
fuel mix covered by a thin layer of fast burning fuel'mix.
A doughnut shaped ring of starter mti  is in the top of the
fuel mix.

AREA‘COVERAGZ: Assuming wind speed of 1 to 8 MPH.under  lapse
'conaltlon,  over water; to establisn smoke blanket to protect
against almed  aerial attZck, smoke pots must be placed 25 ya:
apart and normal to the wind  direction. Actual requirements.
deviate widely from this estimate. and the spacing given shoti
be checked and adjusted by aerial observation. To incure  a
uniform blanket, the distanc-a between the smoke pots and.th2
rear edge of the are.3-to baanketed  should be at least 9 ti
the distance bet-zxthe  smoke--pots.  To protect against serf
photographic rec&aissanc-'g-%fiTs'spacing  must be decreased b;
one third to one half, For other wind and atmospheric condF:

..,
4

. *
.  .



. SMOKE POT, FLOATING  (sGF) A~447  (CHARAmaIsTIOs)

DIA: 12!'5 1303/4  ”HEIGHT :

FILLER-IEIGHT:  SGF 2 - Approx. 13.w

FILLED WEIGHT: 40#

DELAYTIME: 8 to 20 seconds

BURNINGTIME: 8 - ~3  mhutes

FUZE: M 208 mechanical or M 209  electric

DRWG: ~36-1-111

F.E.: 33.75s

.

SAFETY-HANDLING: See OP 2217. .

DEVELOPMENT HISTORY: cmc Item his.  2767.  Was MK 5 MOD 3

RErFiZENCES  : ~~3.5, TM3-300,  OP 2217,  FM3-50

.
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NAVORD

?.

REPORT 69% (FIRST REVLSION)

NOKZNCLATURE:  Mine, Land, Persistent Gas (VX) :rl  23

TYPE: Belleville Sprtig  - Anti-Tank'or Anti-Personnel

PURPOSE: Provide toxic chemical capability.

XTATUS: Std USA *
DESCRIPTION: The M23 gas mine is similar to the Ml5  anti-tank

mine in size, shape, and functioning, It consists of a body
assembly and a Belleville spring assembly with a primaI-J fuze,
a side fuse, and a bottom secondary fuse. The prin?arJ fuze  3.:

. located in the top center of the mine and the side fuse  locate
in the side fuze  well which is part of the burster tube which
contains the burster c.harge. The bottom fuze well is part of
a cover adapter plug which holds the burster cone in place.
The mine has a carrying  handle held in position by a torsion
spring.

The  mechanical pressure type fuzzing consists of a Belle-
ville  spring and a pressure plate. An arming plug is screwed
in place over the priimary fuze. Detailed information on the
functioning  of the activator, firing devices, booster and fuqr
are contained in TI+l$!O.  Used primarily in anti-tank tie
fields to deny personne, 7 the area by contamination. The mine
can also be boobytrapped for use as an anti-personnel mine.
DzI;;;z;d  to replace Ml mine and can be used with mine laying

.

AREA  COVERAGZ: Contamination densities of .Ol, .05, .lO, 0.5,
10 d 10.0  grams per suuare  meter will provide coverage of
7~0~,~600, 2600,  1150,  760, and 120 square meters respective:
Tested at temperature 3g”F, temp

f7
adient 0.7'F, wind speed of

8 MPH. Deposition recovery was 6 $ of agent filler measured
as ground deposition. Cloud travelled approx. 100 yds before
dissipating. Crater bize  approxz-l/2 ft x 4 ft diameter.

;-



MIX, mm, PERSISTENT GAS (vx) M 23 (GBARA(;TERIsTIcs)

LZlITATIONS: Mine employs space consuming M 603 fuze  which may
oe repiaced  with something more compact to increase agent _

c3rrJing  capacity. Design may be changed to eliminate some
joints, which k,ould  reduce 'the &axes  for leakage. It is

believed that this mine will be improved.

Fr=rED  YEIGHT: Approx. 22-i/w

AGZX'-XEIG??: 11.s  of n ( gal):

EjODY NATERIAL:  Thin steel

DIAMET4iR:  13”

PRESS'URE  RZJUIRED  TO EXPLODE: 3oo

F. E.: 50.55

BURSTER:  13 OZ. Camp  B (M-38) '

BtTiSTER  RATIO: 5:1

BOOSTER:

to 400#

M 120

HEIGHT: 5”

FiZES  :

I

Anti-Tank) Primary M 603 with M 120
Anti-Personnel) ~1.41,  ii2 32 iv13 with
Anti-Lift) M5 with  14 1 Activator

BZSTER INITIATOR: M 48

i .
SAFETY-:XAXDLIMG: The filled mine is shipped with M I.20 booster,

tee cemral  burst cone, and the burster charge installed.
One M 603 fuze and one M 1 activator sealed in individual
containers are packed in the shipping container with the mine.

Booster
:*I  1 activator.

DXELOPXENT  HISTORY: Was E5 during  development. Type classified
CCTC  item  %10 May 25, 1960.

~-"zRENCES: ~~5-31, ~~3-250, mg-1940,  TM%200,  TM3-3003
'se 235, m3-j,  ~~-38, CML-Tl-300-7
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HEAT
ANCHOR EXCHANGER

NAVGRD REPORT 69% (FIRST  REVISION)

TIMING-FUZING  AN0
SINKING MECHANISM

NOZZLE ANDMAST

7

&OI FLASK

,..

NOMEYCLATURE: Mine, BW Submarine, X3-14B

TYPE: Submarine Layed - Surface to Shore
-PURPOSE : Dissemi,nation  of BW agents

STATUS: Developed and tested -- Non STD. USiJ
FC?  ra ram-rnnr . mh= m+~p enns3cts of propellant flask for carbon

aioxide, a well for the heat exchange: welded to one end of
the flask, attachments on the other end of the flask for an
anchor, an external  mine casing of stainiess steel, an agens
flask with fittings, a nozzle manifold, extension mast, ant
miscellaneous electrical and pressure devices for operation
of the mine.

CAPm.ff  l-fPT=~. W-,P mlne.is  caaable  of functioning as fOllOWS:
-q-l= ml"t

Wherk _ 2

LYII Ail”. --?-----  -~

_-  _. . ..x isb%ded-into the torpedo tube, anchor end first.
i the mine is fired from the tube it sinks tcI the ocean

UF~~  and remains there for a pre-set period ( -3f time. At the
end of the pre-set delay the mine rises to the surface, dis-
seminates the agent, then it is exploded and sinks to the
bottom again. The mine can be released from submarine,
torpedo tube, or can be lowered over the side of a ship.
Satisfactory pe,,+'ormance  depends upon sea water temperature,
motion of water,. and wind velocity, and direction.

AREA COVERAGE: -NLLiJ%  bUVJxvaUEi Gn one line a distance Of fOUr miles from theU&I  “I1sz *a*- 1

aissemlnation  point reco’aissemmation  point recoveries were on the order of 100
organism minutes per liter.organism minutes per lit=... In all but one of the successful
trials, 1000 organism minutes yrl -- ~~trials, 1000 organism minutes per liter were detected at the
other line two miles fram the dissemination point.other line two miles from the dissemination Point. CloudCloud
patterns may bepatterns may be deqcr$bed-bray  as long narrow plumes ap---y-"-
proximately five miles Iproximately five miles l0~'~~~~1590 to 1800 yards wide at
the widest- point.
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NAVORD REPORT 6954  (FIRST  REVISIOi1) u~~~~.~]

MINE, BW SUBMARINE, XB 14 B ( c:-IARACT~ISTICS)

DIA: 21" OVERALL LENGTR: 120"

PROPELLANT  USED: Carbon Dioxide PROPELLANT PRESSURE: 3000 PSI

PROPELLANT  CAPACITY: 4.8 CU. ft. carbon dioxide (200#)

AGEXT FL&SK  CAPACITY: 1.5 cu. ft. (90#) .
\

OPERATING TIME: 18 to 25 mFnutes

AGENT USED: BW Liquid

TOTAL WEIGRT: 1350#
,

AGENT PRESSURE: 300 PSI

EMPLACED BY: Torpedo Tube, Mooring Raft, or Ship
.

HANDLING-SAFETY: Safety tests denonstrated  that the agent con-
tamer could be filled, the exterior decontaminated and
the filled container shipped in outer package without undue
risk of biological leakage.

RE,FERENCES:  FT. Detrick  Tech. Study 9 dtd June 1958,
v REPORT 3832
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SIRING  MEWAN

NCXGNCL4TURE  : Flame  Thrower, One Shot,

TYPE: U Tube - Lightweight

PURPOSE : Provide chmical  offensive capability

STATUS : Non Std USA-_~ _

DZSCXIPTION: This unit consis  y&S of an aluminutz  U-shaped tube,

FUNCTION  : A trigger  ~cY-~*P!: the imiter  which fires the p;otbp
DrclDl

.D’*‘“--  ---- -.~~~~

cllant  in the gas generator. Pressure generated b, -.__

~i$ellant causes  the ejection balls to mOVy
the length of

the tank rapidly. The ball acti.ng  like a piston, forces the
fuel ahead of it and out thru tke nozzle foxing  a fuel rod.
After the fuel is e--ended,  the gas blows past the ball re-
lieving any pressWe in the flame thrower.

LIMITATIONS : Should not be fized  into headwtids  Stronger than
3 JQS  with unthickened  fuel. Crosswinds shorten the range
and disperse the flame.

. .

1

:;:;.- ;..  - ,-..  - . ’  ,
.e
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NAVOFIJ) REPORT 6954 (FIRST REVISION)

FLAMZ  THROWER, ONE SHOT, PORTABLE, M-8 (CHARAm=ISTICS)
.

!aIG:HT EMPTY AND UNARMED: 14.0#  (approx.) 3303/4"LENGTH:

'SPEIGHI LOADED AND ARMED: 26.0# (approx.) WIDTH: B-3/4"

FUEL CAPACITY: 2 Gal.
DEPTH: 4-l/2"

FUEL TANK: Aluminum

PROPELLANT: Pyrotechnic mix ignites solid type propellant.

FUEL: Gasoline thickened or unthickened

OPEKATING  PRESSURE

OP%TIWG  PRESSURE

m-

--

FUEL TANK: 250 t0 300 PSI

GAS GENERATOR: 1eoo  PSI .

MAX RANGE: 50 Yards

FIRING TIME: 4 seconds .(Max.)

FIRING: One continuous burst

OVERALL DIXENSIONS:  '4-l/2"  x 9" x 34"

FAXDLING-SAFZTY: Tests have proved that this unit is safe for
military use.

DEVZLOPMEXT  HISTORY: In development this'itemas designated
UOHl.

REzZRZNCES: CCTC Item 3400. Also KC Pro ect 4-09-02-020-03
lor  reports. ALSO  CCTC  Items 2962~33  8,4 and 2642 cover
military characteristics. ~3-1040-200-12~ FM305; F'M3-8 _

4-194
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‘f.Amm~: Flame Thrower, Portable, MS-7NOMENL..-  w-v_  _

TYPE: Pack Pack - Lightweight - Multi-Shot
-. . n-e -l--a o4ent~g.

PURPOSE: To reduce fortified  posltlons.  ar,a  LUG  GAUJG  L*5d.
*Of

STATUS: Std USA. Ncrte in USMC  Stock  as 31 Dee 1960.

aluminum  fuel,-tanks
gal----

r replaces the

.
I
i .
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NAVOm REPORT 6954 (F&T REVISION)
.

F-~;.E  T:mOWER, LicdT'fiIGXT  PORTABLE, N9-7 ( C~lARA~~ISTICS  )

HZIGX??: 23" WDTH:  17” DEPTH:8”

!EiGHT %PTY: - (With M7  gun and M8 Hose) 24#

WEiGHT LOAD=: (With r.17  gun and M8 hose) 50#

3ZL-CAPACmY: 4.25 Gal. of Gas Gel

-FUEL BOTTIZS:  Aluminum--~00  PSI

AX aOTTLE: Steel--2100 PSI HOSE: M 8 (196~1%6%)

OPSRATING  PRESSZRE: 315 PSI GUX: M 7 (3960131-649)
0

RANGE: 45 to 60 Yards IGNITION CYLINDEB: Ml

FL-rING TIME: Continuous 5-6 seconds

FIZING: In bursts approx. 5-10 bursts

FXL EXPENDITURZ: Approx. 1 gal Per set

DRXG  : D381:1-7945  Fuel - Presstlre Unit.

ASSY DRWG: D81-l-6929  and D81-l-6928  (196.13-747)

UNDLING-SAFETY: Tests have proved that this unit is safe for

military  use-

DZb~LOPCXT!  XISTORY  : Developed
project  +-C~y-U~-020-0~. M?

for n:litary  forces under ACC
was Fuel Group, M7 is Gun Group.

REFERENCES: TI 439-10, TI 439-20, CCTC 3763

.
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NOMENCLATEG: Flame Thrower,  Ma'n  Armament, M7Al-6

TYPE: : Mechanized - Turret Mounted  in Tank

PURPOSZ: Anti-personnel Weapon to be used where conventional
weapons are .ineffective.

STATUS: Std USA and USiX.  No sock in USXC  as of 31 Dee 1960.

*WCI - fvmwnw  . mh4c  trnlf Pnnsists  Of a (%7) fuel-pressure  system,
LIC 'ClAALTL .LUAY i *rrru -.a" "".._ -- -- -- ,--.

xrame  gun (146),  turret eiecfrical  sys,tem, fire controi-  system,_
gun.  elevating and t*xret  traversing ssstem,  and tqulret  structur
Y-p

The fuel-pressure sysu'en inciGeS  various cylinders and tanks
in which the thickened Fuel, comnressed air and gasoline are
stored. The flame gun consLsts  bf a dummy 9OMM  eiur,,tube  in
whicin are housed two high  vtltage  spark plugs  ant  oxer com-
ponents. The fuel, is ignited  by 24,000 volts from the com-
positor units. me!,-pressre  and compressed air units are
mounted In the tank t.uret. The unit is used on the M48  tank.

The flame t,hrower is designed to fire thickened fuel,
using 4 to 8 percent Ml or :<2 thickener in clean gasoline.

Increase in the pexeztage  of.the  thickener increases the
firing range and makes tke ;e>etration  of fuel fires through
SiASli  openings more el’fecti;e. Also increases  the bux.i.zg tize
of the fuel on the target  azd  reduces the diameYe,+ - of the flame
rod in the air.
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NOME:K-LATuRE  : Flame Thrower, Main Armament, M'7Al-6

TY?E  : Mechanized - Turret Mounted in Tank

PURPOSZ: Anti-personnel Weapon to be used where ccnventional
weapons are ineffective.

STATUS: Std USA and USMC. l?c stock in USXC  as of 31 Dee 1960,

DESCXPTION: This unit consists of a (M"?) fuel-pressure system9
rrame  gun (~6), turret electrical system, fire control system3
7x1 elevating and turret traversing  system, and turret structuz
Fhe fuel-pressure system Fncludes  various cylinders and tanks
in which the thickened fuel, compressed air and gasoline are
stored. The flame gun ccnsists  of a dummy ~OKL~I  gun tube in
which are housed two hiah  voltage spark ~1~s  and other com-
ponents, The fuel is i&l&bed by 24,000 volts from the com-
positor  units. Fuel-pressure and compressed air units-are I

mounted in the tank turret. The unit Is used on the ~48 taz-,
The flame thrower is designed to fire thickened fuel,

using 4 to 8 percent Ml or M2 thickener in clean  gasoline.
Increase in the perc-..Ya+ase of the thickener increases the

firing range and makes the penetratfon of fuel fired through
small  openings more effective. Also increases the burni-rlg t2-x

of the fuel on the target and reduces the diameter of the flasc
rod in the air.
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NAVORD REPORT 6954  (FIRST REVISIONS

NOMENCLATURE: Flame Thrower Kit, Mechanized, ~31-36

TYPE: Mec.hanized--Infantry Carrier or Tank

PURPOSE: To provide chemical offensive

STATUS : Completion date scheduled 1961

capability

\

installation on MjgDESCRIPTION: This kit was designed for
armorecJ  vehicle; but ma;-  be installed In other type ve-
hicles having comparable space and facilities. TheTySt
consists of an ~36 ga mount and ~31 fuel system.
E36 unit comprises the gun mount (cupola) gun cradle;
flame gun, ignition exciters, adapter ring, fire control
box, gasoline  tank, hydraulic accumulator, and gunners seat,
The #zl unit consists of two fuel containers, two air con-
tainers, and a mounting rack. Using four fuel assemblies,
an approximate 200 gal can be supplied the flame gun for a
continuous pe,,-+od of 40 sec. Each fuel container has a
capacity of j0 gallons ::;:ith three cutlets sp2ced 90 de-
grees. apart. Air containers  are designed for 3000 PSI
operation.

mAOVERAGE: Not applicable.

4-y .
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F!ME  THROWER, MAIN ARMAMENT, M7Al-6  (CWcT=STIcS)

FUEL CAPACITY: 376 pal tp*'clcned  2~21  with 5s void or
398 ial &kened  fuel without void. .

FUEL-!II"LII;IITi 2300  lbs. &rOX.

MAP.  EFFECTIVE RANGE: 200 gds with 3/b”  nozzle

FUEL CONTAINEZ  PRESSURE: 255 to 280  PSI

DISCHARGZ  RATE: 66.;
.

FLAI4Z  EMESSION TIME:

gal/see with 7/e:: ~;~~~
gal/set  with 3/4

61 set with 3/4"  nozzle or 55 set with
7/8" nozzle. .

Am PRESSURE: 3000  PSI. Reduced to 255 to 280 PSI

FLAME IGNITION: Two high tension spark plug igniters

EXCITERS POWER  TO COMPOSITERS:  Two - 24 V - DC input wit:  2000V- AC output.

HIGH TENSION COMPOSITEX: Two - 2000 v - AC input with 24,000
V- AC output.

I ELZVATION  OF GUN: 45 degrees
.,

DEPRESSION OF GUN: In front 220' turret travel - Minus 12"
Over rear deck  grille - Minus 3'
Front +,20° and front &go" turret travel -
Minus 8.5’

USED  WITH: M48Al  tank which becomes M67Al Flame thrower tank.

REFERENCES: ~~3-1040-206-10,  TMj-1040-206-20,  USMC Ord-MM-7005,
TM+352, TM+37'6 .

.
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FLAME THROWEF KIT, MECHANIZD  E31-ti

FUEL CAPACITY: 50 gal (Per Unit) NO. OF UNITS: 4

Fl.mJ us&: Thickened gasol:ne - M4 (aPProx. 6 gal per sec.)

MATZXAL: Tl Steel
?ejO,"  (For 2CO galfuel)GROSS WEIGXT mIRE.UNIT: d

Am STORAGZ PRESSURR: '3000 PSI -.

FIRING PRESSURE: 325 PSI

FANGE: 195 Yards (;v~ax  265 yards 'dependent upon conditions)

FIRING TIKE: Approx. 40 sec.

+60"  and Depression -10'ELEVATION: .

TPA~~sING': 360’

FLAME GUN:

IGNITION:

Co-axial with 30 ial. M.G.

Dual electric spark Ignition on 24~ D.C.

-MS9  and-Ml13 Vehicles but may be adapted to others.USD WITH:

REr'ZRZXCES: Detail information may be obtained from A;g$ragd$
--0902-020-02, CA, Report 2330 CCTC Items 2458, t

%98,~TMg-7002, Aircraf t Armaments Report E?1715C

,.
4-200
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LIGNITER  TUBE

NOMENCLATURE : F!L& Thrower  and Incendiary Capsule

TYPO: Portable - Long Range - Capsule - Thickened Fuel- - -  ~~
will rupture and

PURPOSE: To project capsules of fuel whichnfia4iary
vburll upon impact. Anti-personnel and LIII... - '--',or:
STATUS : Feasibility scu*,ydy with Armour Research Founaazl

. DESCRIPTION: Thes
portable flame
by one man or (2) can De LAL+--.
either case  it woulc;,  be porsao.
weigh approx.  50#, 'out--f-"'-^'
lOO#  ana still be
25# each. Severala;yscens
vide  pressure for .,zj
capsules are being investlgaGe(

e iteas  are being studied to produce a
! thrower._ \

than can (1) either be hand fi;;d
L_- nr--A from  a fbed  tripod.

l e . If hand fired it would
r~-=d  from a tripod it may weigh

DcrcaDle  in sections weighing  not over
7 are being investigatea to pro-

in&. Various ignition system  and. -;--

NOTE: Experiments are being made
with various types  and sizes

-of capsules such as polyester, A5e1
*=+=in,  n lon, etc. The

- .- _ _-_-_  ie ,~cI ( E thickener have been
igniter design and tne percs;l*~~~s~eMfirin~~
determined from the oolyester

and no furthe:
';niterchanges are expectec',  in :::,A:

design b;'the  amount of

thickener used. The ignri
A present  is a thin walled.ci  Yb. L,e_--l '-ron.

glass tube filled with  trifPy<‘hqyu
It is anticipated

that the capsules will be mcuc  uy the injection mold process.
.

. -

.
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NAVORD REPORT 6954 (FIRST REVISION):
. .*..

FLAME THROWER, 'INtiENDIARY CAPSULE (&ARAC'.&STICS)
2 ,.

WEIGHT OF HAti FIRED t&T: 50#

WEIGHT OF TRIPOD FIRED UNIT: lOO#

RANGE: 200 Yds approx. LENGTH: 8 75
I :.-?,

CAPSULE WT: 0.43# approx. CAPSULE DIA:  11'98

LAUNCH vmocm:  250 ft/sec *

FUEL USED: M4 thickened gasoline (encapsulated)

FIRING: Automatic or semi-automatic

FIRING RATE: 3# fuel per second

FUEL CAPACITY: 50% of total unit weight

CAPSULE FUEL WEIGHT: 0.41#

FUELUSED: M4 thickened gasoline
. .

DEVELOPMENT HISTORY: Contract DA 18-1080405-crlrk8‘7  with
- . . Armour Hesearcn Foundation 21 July

NOTE: -It may be possible to use toxic
- In these capsules.

_

.

, ) r

1959:

or incapacitating agents

' REFERENCES: Armour Research Foundation Repoh ARF 4202

.
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NOMENCLATUXE:

TYPE: BuXliIlg

R i o tPURPOSE:

Grenade, Hand, Gas (CN-DM) M6Al

- Intbnate  MU  - Two Compartment A Hand or Rifle

control and other emergencies - anti-personnel

, USA, USN, USAF. 32015 on hand with USN as of

QESCRIPTION: A burning t-ype steel body grenade filled with
C;Y 3M used for riot contrzl,mobs, and similar disturbances,

ad also for training  troops.
The body of then  grezaie  ha?

tAhree  rows of six emission holes in the body wall.
starter mix,  with binder -4s contained in a zinc or plastL  j
cup attached inside the top of the container.

The fuze  levez

is held In an unarmed position with a ringed safety pin.
The DM is in the upper ccnpartment  and the CN Is In the
lower compartment.

When the safety pin  *4s removed and the grenade is t.hrown
the fuze  begins to functicn  as soon as the pressure on the
fuze  lever is released. After a delay of about 2 seconas,
the fuze  sets off the starter mixture which, in turn ign!.;~

The CN-DM vapors are emitted in the
The grenade can be rifle projected with the M2.

projection adapter.
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NAVORD  REPORT 6954  (FIRST REVISION)
.I ,..

llimssi~~~~  lj' 1

'. ;', '., , . . /_
GRENADE, HAND,'~~ANT  GAS (CN-DM) M6Al (CHARAtiERISTICS)

'DIAMETER: 2!'48 HEIGEfi: 5!7 FILLZD  WT: 20 oz. '-
/L,  * j!,. ' approx .

FILL=-'VT:  CN-DM-11  oz. FUZE:  BD-M201Al

B7XNING  TIME: 20 to 60 seconds VOLUME: 20 cu inches

DELAY TIME: 2 seconds approx. P. E.: 605

BODY MATERIAL: 28 gage steel BGDY'TYPE:  M8
-

DR?JG: Dlj-22-g RIFLE ADAPT3:  M2Al

DEVELOPMENT HISTORY: In development was E17'Rl

SAFETY-HANDLING: See TB3-300-4  .
.

:t

\
\
: 1.

-

._ :
. .._ .._

-. ,I

‘/
1

“.

RE,FXRE?JCES: TMS-200,  FM3-5, OP 2217, RdI23-30, TB3-300-4

:
.

I.  . .

/
‘.
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NOME?!C’LATuE : Gxnade, Sand, Gas (CS or CX) X?'Al

T Y,'pS: Burning - Hand Thrown - Gas

PURPOSZ: Riot  contr'ol and otker  ecier,-sncies  - anti-perscnnel

STATUS: Std "B" USA - USN - USMC - USAF. US:; had 4300 on
nand as of 31 Dee  1960. 6953 in USMC stcck  as of 31 Dee 152

DES

i

. .

: -

i -

. -.

i .

CRI?TIOY:  This g?er.ade is a szcoth  sttel  cy1indrica.l  cazp
burning type, hand tkrcwz  filled  ~'tha~~t~~~i~~,o~_~~,~~~~~~
Used for the cor,trsl of riots;mocs, - "'wmc-"* e-"

-m- c
and also for trakFn.5  cf -,?oops.  The tcp of the g~esake  LZ:
a number of holes evenly spaced ar0ur.d tkt fuze  adapxtr,  ~E=X
a l/2’* hole in tke bot~c3  for tke enissisr:  of the :;ear g
Holes are covered with wa;;erpraof  tape wklch  is blcxi  of ,J

grenade  functions.
g~.t~:  ho15 in t!z grenade is surrounded by

~i,j,ic:? c~~sisl;s 0: cs or C:J wifk  EC
s.rnokeless  powder  . The s;;zrter mixture is poured ix0 the
C2P,bAer hole and also disz=iSuzed  over L-k--r top of tke tear
gas mix to insuze  ever, burr,+.. The grenade  funct",cr.s  V&E,
the safety pi+?  1s  p-&l& ana we  grenade is thrown. A;‘ter
a delay of about 2 seconds, tke smoke erzi:s  in vapor for3
for 20 to 60 seconds. Can also be used wLth  Rifle Pro-
jection  Adapter M2Al.
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NAVORD REPORT 6954 (F'IRST  REVISION&Ltsy--

GRENADE, HAND, GAS (CS or CN) M'7Al (CHARACTERISTICS)
r,

DLAMETER~  2.!'48

FILIED W:' 18.5 oz.

BURNING TIME: 15 to

VOLUME: 20 cu. in.

BODY TYPE: M8 '

RIFLE ADAPTER: M2Al

:HEIGHT 5'.'7 p" FUZE:  BD-M201Al

FkER-*?JT: CS CN3
r 9.5 OZ. approx:

35 seconds DELAY TIME: 2 set approx.
.  .

F.'E. : 51.3s DRWG: D13-21-7

BODY MATERIAL':  28 gagesteel

SAFETY-HANDLING:  ~~23-30
.

DEVELOPMENT HISTORY: During development this grenade was
aesignazea  522,  and E5?

:

1.

I

‘,

REFERENCES: TMj-300, m3-5,  FM23-30, OP 2217,  MIL-
TM~-260, m-m-57

‘.”

+llg68,
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NAVOFD REPORT 6954  (FIRST REVISION)

i

NOMENCLAThE  : Grenade, hand, Gas (CS) M7A2

TYPE: Burning -'Gas - Encapsulated

PURPOSE: Anti-personnel - Riot control - azd Emergencies

STATUS: Std U.S.A.

DESCRIPTION: This grenade is a smooth ste
burkng type, hand throwr,,  __. . m . -J J.--

!el cylin*lca.l  can,
1- PUled  with CS agent. To be used

for mot control ana szma~ar eaergencles, and also for traln-
lng troops. The top of the grenade has a nulnber of holes
evenly spaced around the fuze adapter, and a l/2" hole in
the bottom for the esissior,  of the CS agent. The holes are
covered with waterproof tape which is blown off when the
grenade functions.

A tapered cente-* hole In the grenade Is surrounded by
tear gas nix which consists of CS In encapsulated fem.  The
starter mix is poured into the center hole and also dls-
tributed over the top of the CS agent to insure even burning,
The grenade functions when the safety pin Is pulled and the
grenade is thrown. After a delay of about 2 qeconds,  the
agent enits  in vapor fom for about 20 to 60 seconds. This
grenade Is the same as the M7Al  except the agent is encapsu-
lated. Can also *be used with Rifle Projection Adapter M2Al.

4-207
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NAVORD REPORT 6954 (FIMT REVISION

GRENADE, mm, GAS (cs) ~7~2 (CHARACTERISTICS)

DIAMETER: 2!48 5:‘7EIGHT:

FUZE: BD4201Al FII&EDWT: 1802

FILLEZiJT:  C S  -  115  g r a m s ,  granulated fuel 150 gra;;ls.(9.5  02)_

0'8$F.E.: VAPOR EMISSION: 20 to 60 sec.

BURNNG TIME: 15 to 35 sec. DEMYTIHE: 2 set approx.

VOLUME: 20 cu in . DRWG: D 13-21-7

BODY TYPE: M8 -BODY MATERIAL: 28  gage steel

.

REmRENcEs  : m-300,  FM3-5,  em-8,  OP2217, Fr@3-30,  Tr@200*
,qil G-11968
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NA'crCRD REPORT 6954  (FIRST RE'VISI~~-m

NOMENCLATURE: Grenade, Hand, Smoke (HC) M8

TYPE: Burning - Dense Stake  - Hand Thrown

PURPOSE: TO screen small areas and for signaling

STATUS: Std USA and USXC, USN. USN - 10772  on hand as of
21 Dee lg60,  7336 iz USi:IC  stock as of 31 Dee 1960

DESCRIPTION: This grenade is a burning t-ype, cylindrical in
snape and the body is made of sheet metal. It is the same
size and shape as the M7Al  grenade and employs an igniter
type fuze. Emission holes in the top allow the smcke  to
escape when ignited.. The time delay of the fuze is about
2 seconds. A star';tr mixture is contained in a plastic or
zinc cup attached ta the inside top of the grenade. The
grenade can be rifle-,orojected  with the M2 projection
adapter. The emission holes are covered with tape to pro-
tect the filling from moisture.

FUNCTION: The grenade is held in the throwing hand with the
.sar'ety  lever pressed firmly in the palm. The safety pin
is removed with the free hand and the grenade is thrown.
The fuze begins to function as the safety lever is releassd.  ,
Releasing the safety lever allows the strikes to hit the
primer which ignites the delay element. The delay in turn
ignites the ignition mix, which ignites the grenade starter
mix and the filling.

4-20,
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GRENADE, HAND, SMdKE  (HC) M8 (CHARACTERISTICS) -

DIAMETER: 2Y48

FILLEiD  WT:  .25.5  O z .

BURNING TIME: 105 to

VOLUME: 20 CU. In.

BODY TYPE: M8

DRWG: Dl+19-2

DEVELOPMENT HISTORY:

H E I G H T :  5:'7FUZE: EPM201Al

FILLER-'#I':  tic-19  Oz..
150 sec. DELAY TIME: 2 set approx.

F. E.: 74.6s

BODY MATERIAL: 28 gage steel

CCTC item 860

.

REFERENCES: FM3-5,  OP 2217, FM23030,  TM30300,  TM30200,
Q-G-12327

4-210
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NAVORD REPORT 6953 (FIST  R~STON)

NOMENCLATURE: Grenade, Hand, Incendiary (TH 3) AN-M14

TYPE: Burning - Incendiary - Hand Thrown

PURPOSE: Start flares  and destroy equipment
STATUS: Std USA, USAF, USMC - USN - 25,945 on hand as of

21 Dee 1960,  58,139 in USMC stock as of 31 Dee 1960

DESCRIPTION: This grenade is a cylFndrical sttel‘can, in-
cenoiary  type, hand thrown, and filled with Thermate  TH3.
Emission  holes are in the top only. In functioning after
a 2 second delay element burns, the igniter sets fire to
the filler, which burns for about 40. seconds at a temp-
erature of approx. 4300F. A portion of the thermate
filler  changes into molten iron and flows out of the
grenade to produce an intense heat over a small area.
The molten iron ignites or fuses metal parts and will
burn through about l/4"  of steel. Can also be used with
rifle projection adapter M2Al.

This grenade may mechanically or electrically fired
for electrical firi,ng the fuze  is replaced by an electric
squib which takes approx. 5 min.

OPERATION : Destroying Equipment. Place the grenade g ",p
aesired  location, preferably on a flat surface.
is necessary to fasten the grenade In place, use a medal
fastening, as the heat from the burning grenade will quickly
burn through flammable material. Hold down the safety lever
with one hand and withdraw the safety pin ;Jith the other, ,
When ready  to ignite the grenade, rlease the safety lever
and move away. The safety lever is forced off by the strike:
and the striker hits the primer, which ignites the delay
element. Upon expiration of the delay time,  the fuze  ignite:
the ignition mixtur~~$&&~..&.~~n,  ignites the grenade
filling. The grenaae Wd’f%tt%*k?ough  a sheet of l/2-inch-
thick steel and will weld together steel or iron machinery
parts when molten iron released by the burning  filling flows
between them.

*m  l 4-211



NAVORD REPORT 69% (FIRST REVISIO

GRmJ;\DE,  HAND,  iNCENDIARY, (TH3 ) AN-1414  (C~A~=-TICS)

DIAMETER: 21'48 XEIGHT:

FILLED  WT: 22.  ok. approx.

BURNING‘TIZIE: 40 sec. approx.

VOLUME: 20 cu. In.

BODY TYPE: Me

DRWG: D13-17-3

27 ,FUZE: BD-M201Al

FILLXR-\PT  : TH-3-26.5 Oz.

'DELAY TIHE:  2 sec. approx. -

F. E:: 82.85

BODY MATERIAL: 28 gage steel

.

REFEREXCES: TM3-300, F,3-5, m23-30, OP 2217, MIL-G-12297

4-212
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Nor.E:JCuTLmE  : Grenade, %and, Smoke (WP) Ml5

TVP'::-- - Bursting - Smoke - Rand Thrown.
P'JRPOSZ: Screening - Casualty and Incendiary

ti Std.  USA (Std USN 6431  on hand as of 31 Dee  19c'C)
,n USX stock as of 31 Dee 1960

which burz  on contact wit;? ati  and give off a dense whiz
smoke. The grenade can be thrown about 25 meters and th&
effective casualty radius as about 15 meters. The WP wil

burn for abcut  60 seconds igniting any flammable material
it touches.

AREA  COVERAGE: Approx,  20 Yard radius
throwing hand with theOP3ATIOM: Hold the gr!ce-  _-de in the . - 1--c

Zsifety  p& y-t+h
nnainst tne pa-m. RemoveZr lever pressed flrrmy  i,-~-m

iwbd  the free hand and throw the grenade,
The fuze begins to function when the grenade is thrown and

. the sa*ty lever is released. The bursting ciharge  explode
4 to 5 secor.&  after the safety lever is released, rupturi
the grenade  body and scat'taring burning WP over a 20-yc.
radius. Can be used with the grenade projection adapter,

I

4-213
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NAVORD

GRENADE, HAND, SMOKE (WP) M 15 (mN'CTERISTI=l
:,

. -, : ,+I,' .I ._
DIAMETER: 2!'38. HEIGHT: 4!5 FUZE: M206A2 .

FILLED  WT: . 31 oz. FIw;Eil-WT: WP-15 oz. F.E.: 48.3s

BURNINGTIME: 60 sec. approx. DELAY TIME: 4.5 sec. approx. .

BODY MATERIAL: 18 gage steel

DRWG: D1'3-19-17 ..'. .,

RECOMMENDATION-TO NAVY: Use M34 grenade when exhausted.

DEVELOPMENT HISTORY: Was E2R16 In development.
.'

.
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-- OPREFERENCES: TM30300, FM305, FM23-30,.

:

2217, MILI-G-12237
.
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COLOR

MAVORD  REPORT 6954  (FIWF EmISION

l .-. --_  XATURE :
Grenade, Hand, Signal, Smoke, E15Rl

TYPE: Burning - Colored Sinoke  - Tobacco Can Shape

PmPOSE: Zo provide parstroopers signaling capability

STATUS: Enaineering  tests completa. Non-Std.
_

DESC3I?TIO;!: This is a half pint varnish can style "?'
activgted  by a 4 second delay M201Al  Fuze,

nested into a

threaded receiver at the top end of the container and- se'-?;,.E
with a rubber gasket. Tlk,ere  are four vent holes9  eacn  L
with waterproof tape (2 at each end of the container) for-
emission  of the smoke. The tobacco can shape was cho;; to

pernit ease of carrging  in the paratroopers po:kef.
-F-CL

is a difference in the construction of the

_ -or

snake  containers (see illusU~  - .--ations  above).
whi;;  a$ ;;:x?-.

v a
sificatizz

white colors have been recomenaea for type clatble  nep/9
but tKs is being held iz abeyance pending poss
development of a better nixture  for yellow, greez,

and

violet.

VISISILIT% At an altitude of 1000 feet, wind speed of 4 MPX$
me colored smoke can be seen for 3 miles.

.

,:--  -. , . .
. ‘..

. . -.

*.. -_ )’ :
.  .  ._.

. .  ‘m
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NAVORD REPORT 6954 (FIRST RE=ON&j~~@@'j'j  - !
<: ,z, ,-...  i. .

GRENADE, HAND, SIGNAL, SMOm, El%1

COLORS: Orea.?;  Red, Yellow, Violet,. . . .
FILLED,&EIGHT: 23.02.  White, 16 Oz.

(CHARACTERISTICS)

and White

Red

F. E.: 60$ Red, 41.3% White FILLING: Red - 9.6  Oz., White 9.5

BURNING TIME: 120 h:30 seconds FUZE: BD-M201Al

DELAY TIME: Approx. 2 seconds BODY MATERIAL: Steel*
OVERALL HEIGHT: 5!'9 MAX VOLUME: 20 cu. In.

WIDTS : 2:87 THICKNESS: 15'48

DRAWINGS: White D13-19-60, Colors D13-19-66

‘,

f-7..

, :

\
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- , . . ,
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..*

,

e
REFERENCES: TM3-300, ~~3-5,  OP 221'7, =3-30, TM312OO

4-216. * .' $, i Lm ,, .
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NOMENCLATURE: Grenade,

L
I i

a:** I. . ..-
Hand, Colored Smoke, ~18

TYPE: Burning - Signal

PURPOSE: To provide signaling capability
.

STATUS: Std  USA, USAF, USMC, USN (Std Navy - 2092 on hand
as of 31  Dee 1960)  61,133 in USMC stock as of 31 Dee 1960.

DESCXI?TION: A burning t-ype grenade, cylindrical in shape with
a ooay made of smooth steel. Loaded with colored smoke a.
is used for signaling. % It employs an igniter type fuzc.
There are emission holes in the top of the grenade body whack
emit the smoke when Ignited. These holes are covered with ad
hesive tape to protect the filler from moisture during s~orag
In functioning there Is a 2 second delay before the igniter
functions to release the smoke. The grenade can be loaded
with red, yellow, green, or violet smokes. Violet smoke is
only  used for training.-

VxsnIIJTY: Red is visible 5 miles at 3000  ft. altitude. This
is ror one grenade under favorable conditions. The green
smoke can be identified up to 10,000 ft. and approx. 3 miles
on the ground.

OPERATION:  a. Throwing Grenade. Hold the grenade in the throw-
in= nand with the safety lever pressed firmly against the pa::
Reiiove the safety pin  with the frgg  hand and throw the grenac

grenade Is thrown and tkThe fuze begins  to-function when tne ,
safety lever Is released. Releasing the safety lever allows,
the striker to hit the primer, which Ignites the delay elemer
Upon expiration of the delay tfme,  1
the ignition mixture, which Ignites the grenade starter mixtt
and grenade filling mits a white smoke.

b, Iaunchi grenade may be,launched

:he-delay  element Ignites

. . --'I1 grenade projectionfrom a rifle or carbine by Wing tf,e  MZf
adapter.

4* .



NAVORD  REPORT 6954  (F'JRST  'REVISIO
lkmFm -

GRENADE, HAND; COLORED SMOK&  ~18 (CHARACTERISTICS)

DIAMETER: 2 !'48 IIEIGHT: 51’7 FUZE: BD-M201Al

FILLED WT';  . i8 Oz. FILLER-WT:

F. E.: 63.7$

FILlXR  USED:ili;20  tor

BLJNING  TIME :

Red, Gpeen,  Violet, or
composition)

50 to 90 sec.

VOLUME: 20 Cu. In.

BODy  TyPE:  M8

11.5 Oz. Approx.

Yellow smoke (See MIL-G-

DELAY TIXE:  2 set approx.

DRWG: D13-19-37

BODY MATERIXL:  28 gage steel

REFERENCES: ,FM3-5,  FT423-30> TMj+O,  OP 2217, MU-G-12326,
CC'I'C 5480,. TM3-200

.

l

4-218
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NO~lE>JCLATURE: Grenade, Rifle, Smoke (VP) Ml9Al  -

TYPE: Bursting - with Stabilizer and Fin

PURPOSE: Anti-Personnel, Smoke Screening, and Incendiary

VATUS: Non-Std USA Std USHC  and USN) USN stock- none on
ynd  as of Dee b19 0, 124,160  in USMC stock as of 21 Dee

1960. The army uses M24 Grenade in lieu of this one.

DESCRIPTION: Bursting t-ype grenade, consisting of a body,  a
staollizer  tube, and a fin assy. made of sheet metal.
WeLghs  approxiimately  1.5 oounds  and contains about 8.5 OZ,
of w. A burster well ?lith charge extends about 3/4 the
length of the body. The grenade -,1s fired in the same manner
as .other rifle greqades. It has an impacv+. detor?ating  fur
that bursts the grenade upon Impact and throws burning WA /
over an area of about 20 yards. Maxqimum range is about 195
meters. Functions upon impact with a delay cf about 4 to 5
seconds.

I*  an effectiveAREA COVERAGE: Acproximasely  20 yard radius wiL.
casualty  radius of about 10 yaras.
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= ) Ml9Al (mmACTERISTICS)

HEIGHT :11-l/4" E . :F.

BILxm-WT: wp-8.48 oz.

nELAY  TIME: None
;m WTC 26 OZ.-

- L a - - - a
FUZE: Iner5z.a -L;YY= ---- -

SPY TYPE:-- --

- 82.1-109

BODY UTERI&:  Sheet Steel .

RANGE: 155 to 310 Yds.
D&u. - -  -

IGNITER : Ml8 Detonator

USED WITH: M7 Rifle Grenade Launcher

DmPMEm HISTORY: Was T5El in development

~~3-5, m23-30,  op 2217, TM30300, li'M21-6r
TB-CML-58

REFERENCES;.
TM3 &f 3
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SIJDER-OLTONATOR

PIRING  Pld

NOMENCLATURE: Grenade, Hand, Riot, (CN-CS-DM) M2SA2
TYPE: Bursting - Hand Thrown - Spherical

PURPOSE: For riots and similar emergencies

STATUS: Std USA, USAF, USMC. (No USMC stock as of 31 Dee 196~1)

DESCRIPTION: This is a bursting type grenade, spherical in
snape, filled with CS or DM. It is hand thrown, approxi-
mately the size of a baseball and has a molded plastic
body. A burster well is formed by upper and lower slider
housings molded as parts of the upper and lower body. The
fuze with a delay ot' a'scut 2 secon,ds isintegrally contatieC
in a slider which extends almost from top to bottom of tk
burster well to impact on the.fLring  pin.

OPERPATION:
CIlI-OWIl,

sleeve-
ing sle
the ret
the fir
downwar
releasing the agent.

When the safety pin is withdrawn, and the grenade
is removed from the top of the arming

i%% from the end of the slider. With the a,%
‘eve removed, pLr-ssure of the firing spring causes
vainer pin and slider to pass through the middle of
Trig  spring as the firing spring forces the slider
Id against the fl,-lng  pin. The detonator explodes,

AREA COVERAGE : Approximately 15 to 25 yards in diameter.

!

4-221 -
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NAVORD REPORT 6954 (FIRST REVISION)

GRENADZ,  HAND, RIOT (CS-CN-DtI) M25A2 (CMAC=-TICS)

DIAI~ER:  k 2-J5/16~~ FUZG  TYPE:  Integral

DETONATOR: Cl2 DELAY  TIME: 2.2 20.8  Sec.

FILLED WT: 7.5 Oz. FILLER-WT:  3 Oz. CS-CN,  3.5 Oz. DM

405  C S-CN, 46.6$ DMF . E.:

DRWG : ~13-25-2 BODY MATERIAL: Plastic

DEVELOPME3T  BISTORY: Was E21Rl  in development

REFERENCES: FM3-j,  FM23030,  OP 2217, Ti3-300, Tl-300-12,
M&G-10280, TM30250,  TB-CML-58

.

.
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6954  (FIRST REVISION)

NOMENCLATURE: Grenade, Hand or Rifle,  Smoke (WP) M34

TYPE: Bursting - Smoke -

PURPOSE: Anti-Personnel,

STATUS: Std USA and USMC

Hand Thrown
Smoke Screening, and Incendiary

” -______  _~._  mL er. The body Is ser-

DESCXIPTIOk A bursting t-ype hand or rifle grenade designee
co replace the Ml9  hand grenade. The body is cylindricals
casii Steel  with a tapered h&tom so that it can be fittecl
into a rifle grenacie  projection aa2pr;r

so that lt'wlll  burst easily wnen detonated. The
rzted
complete grenade when loaded weighs about 27.2 ounces and
contains about 12 02s.  of WP. Can be hand thrown as far
as 30 meters and has a delay element of about 4.5 seconds.
The cast body is made with 60 serrated sections.

OPERATION: In functioning the detonator bursts t
zne grenade and spreads small  whit;

-e-c4  A, acr-* I-----

particles on contact with air, burns at a very
erature  and give off a dense white smoke and will also
Ignite any flammable material it contacts.

he body of
7x ,,I r-,_ / ,.  , r-T, of WP. These

high texp-

AREA COVERAGE: 30 to 50 yards radius.

NOTE: The Army uses this g--venade  In lieu of the MlgAl.

.

,
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NAVORD REPORT 6954 (FIRST REVISION) u#,&b
* b qE0 5

GRENADE, HAND OR RIFU, SMOKE (WP) M34  (=AC==TICS)

DIAMETER:" .2-3/8”

FILLED WT: 27.2 OZ..
F. E.: 44.15

-5'.'5HEIGHT: FUZE:  M206A2

BODY MATERIAL: 18 Gage Steel

FILLER-WT: WP - 12 Oz.

DELAYTm: 4 to 5 Sec. Apgrox.

Rpj-.j- ADAPTER USED:  ord MlA2 DRWG: Dl3-7-4

RANGE: 30 Meters by hand, 175 Meters with rifle

SAFETY-:IANDLING:  TB3-300-5

DEVZLOPMENT  HISTORY: Was E16H2 In development

REFERENCES: ~~3-5, FM23-3&  TM3-200, OP 22173  CCTC 35%
3' 300-5
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h'OME?ICLATURE: Gren2de,  Tank, Smoke (SW) T36El
TYPE: Burning i Combat Vehicle Launched

PURPOSE: To produce smoke screens for combat vehicles

STATUS: Non-Std. USA. Successfully passed Brig. Tests

DESCRIPTION: A cylindrical canister which is filled with WP and
steel  wool. The steel wool delays the WP dispersion. The
grenzdes  are launched from launchers mounted on the front,
rear, and sides of a tank. The burst occurs approximately
6 feet above the ground, 35 yards from the tarA,  about 0.5
sets  after firing. Single or multiple firings are possible.

ABBA  COVEBAGE: The smoke cloud from a simile  grenzde  is suf-
ficient in size 'and density to conceal a tank for 30 set
3 min depending tipon the meteorological conditions. On one '
test 24 grenades were fired in two SC--1~0s  and clouds ranged
from 150 to 200 fet high by 100 to WO  ft long. One grenede
produced a cloud about 15 ft high by 150 ft long, while two
others produced clouds aoout  20 ft high by 300 ft long.

FUNCTIONING: Selective firing of any one of 24 grenades m2y  be
ootained by use of a console mounted inside the tank turret,
The console consists of a selector switch for choosing 2
bank of grenzdes.  (front, rear, left, or right) for firing,
and a panel of 6 control buttons for firing individual gre-

. nades Within the selected bank. When any one of the six
control buttons on the electrical console is depressed, an
electric pulse is sent to the selected grenade,  initiating ,
the electric squib. The flash from the squib ignites the
Mg propellant. Expansion of the Mg propellant causes gases
to escape through an orifice depressing a diaphrrgm  switch
onto a bayonet. This process causes initiation of the de- '
lay train in the electric delay detonator by the electric
pulse from the firing console. All the above firing sequence
takes plac,0 within 2 few milli-seconds  Just  before the gre-
nade begins to move forward. The grenade then moves forward
and bursts approxLma&&&$onds  later when the delay
detonator functid%+e*
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NAVORD REPORT ,6g54  (FIRST REVISION)

GRENADE, SMOKE (S'rJP),  TANK T%El (cHARA~E~ISTICS)

NO. OF LAUNCHERS PER STATION: 3 to 6

GRENADES PRR LAUNC3ER: 12 to 24

RATE OF FIRE: 7 rds/sec

MAX. RANGE: 35 *+-5 yards

LENGTH:. 648” DIA: 342"

WEIGhT  LOADED: b-3//#  approx. F. E.: 36.8%

FILLER-WT: 1-3/&W  (Includes 1 Oz. steel wool)

PROPELLANT: Mg - 32.5 grains

DELAY DETONATOR: AC - 6 Electric 0.9 sec.

SC? UIIE : M2 Electric FUZE: Integral
A
VELOCITY: 110 t0 125 ft/sec DRwG: 5-01-11

LAUNC:?ZR:  ~42

SAFETY-PANDLING:  Drop, transportation, vibration,*humidity,  and
temperature  tests Indicate the grenade issafe for normal
military handling, shipping, and storage.

REFERENCES: Feltman  R & E Labs,  Picatinny  Arsenal, Dover,
Tech.report  #2618  Nov 19%. OCM 29826,  Ord Project TAl%O$.
TM+300, FM305, FM23-30, OP 2217
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NAVOm REPORT  6954  (FIRST R-IoP”’

NOMENCLATURE:  filling. Unit, Chemical Vacuum,
MK 1 MOD 0

TYPE: Electric Motor Driven - Vacuum System

PURPOSE: For filling smoke or toxic spray tanks

STATUS: USN, USMC. Recommended for T. C. - Non Std

DESCXPTION: This unit consists of an electric motor, a
vacuum pump, and a filter, assembled within an aluminum
tubular frame. All hose lines are teflon sheathed in
flexible stainless steel mesh. The unit pulls 25 ;r$he;utes
of vacuum to fill E33 spray tank In approximately
Puma  is deep anodized aluminum  with telefon  piston and stain
less discharge valves.

The ~umg  Is designed so that it will not explode whes-
smoke- agent‘?  2,nd  water are mixed in the pump, ana  is su4-
ficientiy  d&ible  to withstand corrosive action of the a+
smoke agent. Lightweight for field operation.

Can be usea

for land based or carrier based aircraft.

. . . . -
.
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NA~ORD REPORT (FIRST REVISION)

FILLING u~rr, CHEMICAL VAC~TUM  TANK, MK 1 MOD 0. (CHARACTERISTICS)(. .

E.MD  UNIT WEIGHT: llO#

3 0  "LENGTH:

3 2 "HEIGHT:

HOSE LINES: Teflon

PUMPING RATE: 1% PM

DEVELOPMENT HISTORY:
r;2TzND-r

m dev

CRDL DRWG: A318-64-2582

WJDTH: 22"

FRAME: Tubular Aluminum

FTkNGTIME: 10 min. approx.

VfmluM p?msD:  28 Inches ,

pelopment  this Item was designated
.
.

NOTE: ECOM will prepare Navy Drwgs, oP1 and a proposed Ma Spec.

REFERENCES: TM3-255, CwL Tech Memo 30-55

:-
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NOMENCLATURE: Filling Unit, Chemical Tank, MK 2 MOD 0

TYPE: Hand Operated Piston Pump

PURPOSE: For filling aero 14 tank with smoke agent  but may
be adapted to fill toxic spray tanks.

Non-Std, USN,  USMC. Drawings and specifications have
-in  prepared and 25 units have been furnished for user

tests by USMC.

DESCRIPTION: This unit consists of a hand operated piston
Pump, filling  and vapor vent hoses. The hose Is teflon
sheathed In flexible staixless  steel.
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FILLING UNIT, CHEMICAL TANK, MK 2 MOD 0
(CHARACTERISTICS)

1. .

UNIT  WEIGHT; 3%

CAPACITY: 1 pint per one way stroke or 1 qt.
for a full cycle

sxoke approx. 15 gpm

PUMP BODY tiTERIAL: Alwninum

CYLINDER LINER MATERLAL: Stainless steel

SUCTION AND DISCHARGE VALVES: Stzinless  steel

PISTON: Teflon HOSE FITTING: Stainless

HOSEt Teflon In stainless casing

FILLING TIME: Approx. 20 min.

BUORD DRWG: LD 539243

DEVELOPMENT HISTORY: Was designated
E22 during development

. .
REFIZIENCES: TM30255, 0s 12363
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SOOT

NOMENCIATURS  : Smoke Pot, oil, Training (SGF 2) M 6

TYPE: Metal - Grenade Size - Training Candle .
PUKPOSE: For sin;u;lzting fires  in damage control exercises zr,d

related trainizz.

. STA'XS:  Std USN? 3298 on hand as of Dee 1960

DESCZIPTION: A cyairicirical  metal body with fuze and smoke
agent compartment. A Venturi tube passes through the
smoke compartnenz  to the fuel block at the bottom of the
container. At t’ne  throat of the Venturi tube is an open-
ing into the fog oil container. A second opening is locased
in the venturi tube at a point above the surface of the 052.
Both  openings are sealed with low melting metal plugs. The

Venturi tube exists to three vents at the top of the cazd%e
which are covered with pressure sensitive tape.

FUNCTION: Functioning of the fuze  ignites the starter mixture
ccen'the  fuel bl'ock. Heat from the burning fuel melts the
solder' plugs in the Venturi tube

. Eas to'draw oil into the Venturi
F&sage  of the oil vapor through
in the top of the candle results
fog oil to produce a dense white

allowiz  the combustion
tube where it is vaporized.
the three emission holes
in the condensation of the 2
smoke.

AREA COVERAGE: Not applicable.

. .*-.:.
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NAVORD REPORT 69% (FIRST RmSIO
Jg&j$$$~~  v:-

; SMOKS:  POT,  OIL, TRAINING, (SGF 2) M 6 (~ACT~~TICs)

5:5HEIGHT:
k

ASSY DRWG: ~11-18-3, c36-l-39
P

FILLED WT: 1.82# *

FILLER WT: SGF?-0.22#

F. E.: 12.25

DELAY TL.7: 2 seconds

SMOKE EMISSION TIME: 1 to 2 minutes

FUZE: M201A

SAFETY-X4NDLING: OP 2217

DXELOPIENT  HISTORY: Was E21R3 in development

REFERENCES: 'FM+5,  OP 2217, MIL-C-11141, TM%300,
-Item #2170 and 2416

4-232
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NOIMEXLATURE  : Gun, TRAINING (CN) MK  1 MOD 0
TYPS  : Pressure charged LacrLTatory  vapor
PURPOSE : Used aboard ship fo,- training purposes and for riot

control
STATUS : Std USN. 10435 on har,d  as of Dee 1960

DESC?.IPTION: The spray E;U?  csnpletely  assem’cled  consists of a
L 1asx, a valve assembly, a~  eduction  tube, and a nozzle.

The flask contaim  the  chemical filltig  and the expelbss,Z
charge. I t  i s  a  mall size commercial CO2  cylinder, ICC-JE.,
having a total capacity cr’ 26.5 cubic inmes  (420 cc),, ano
an approxinate  empty weighs  of 3 pounds.

The valve assembly cczsists  of a threaded closing valk  1
a valve body, and a pack*g&and. The tihreaded  valve has a
series of orifices aroune its lower circumference which opens
into a central outlet hole, and a composition sealing disc at
its lower end. The valve body, which secures the valve as-
sembly in place  ti the cyjlinder,  has a pert in its lower
section which is opened 02 closed by rotation of the tmeadec
valve. The packing gland secures this Valve  in place in the
valve body and holds it t5ght against leakage. A wire valve
handle is hinged to th,* valve to facilitate its turn-.

The ,eduction  tube is a small internal pipe attachecl  to
the inner end of the valve body. It extends nearly to the
bottom of the cylinder acd prov-,+;es a means of delivering
the solution to.the nozzLe when the valve is opened.

The nozzle is a curved member attached to the valve and
provided with a spiral In its outlet hole to Increase atom-
ization of the solution,

. . . . . .
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NAVORD REPORT  63% (FIST REVISION)
alI* ?Jp?~i]

G'JN, TRAINING (CN) MK 1 MOD 0 ( CXARACT~ISTICS )

GENERAL ARRANGEMENT DRWG: 267708 CAPACITY (CU. IN.): 25.5

LIST OF DRAWIiJGS:  SK 58336 CAPACITY (CC): 420

LENGTH (IN.): 16.0 LACRIXATORY'SOLUTION:  CN in CC13

DIAMETER (IN.) 2.0 Amount of solution:(cc):  200

'AEIGE'T , FILLED (LB) 4.0
CN (by weight): 1 part
CC14  (by weight): 10 parts

C:? SPRAY GUN CHARGING DEVICE: EXPELLENT  CHARGE:

MK 1 MOD 0
General Arrangement Dwg:
List of Drawings:
?lask CO2 Cylinder

ICC-3E

Type: Liquid co2
weight  (OZ.): 5-l/2  to 6-l/2

'ET PRECAUTIONS: Do not refill or rec%rge  a flask without
_ ; ascersaming.whesher or not' it is empty. If for any

reason the CO2 has escaped and the caad-“on  tetrachloride evaporat
--“be-i a 4*,* tke solution, the valve assembly should be removed by
-unscreVring the valve body from the flask and the solidified
CX skouid  be removed with a sharp tool.

Under no circumstances shouid a flask whose contents have
not been completely exhausted be subjected to a vacuum.

The solution used is not flammable; however, because it
contains carbon tetrachloride (only 10 Oz.), its use against t
;p;elflames,  hot boiler fror,ts,  or unizsulated steam pipes ~ZJ

e t in the carbon tetraccloride  breaking down into gases
which are poisonous. 'This caution should not be construea to

prevent tne use of the gun  in engine rooms and firerooms.
prepare the lacrimatory soiution  or fill the flasks in a

hoed  or other well-ventiiatzd  piace. Otherwise, a suitable
iOb2tiOn  Out Of doors Will  Suffice.

Remove Spilled lacrimatory solution from the skin  with a
c'oth?. wet with carbon tetrachloride, and follow with a liberal-_-
application of soap and water.

Hospitaiize anyone who getssolid  CN or the lacrimatory
SOiUtiOn  intc  the eyes.

Do not aim the spray from this gun to-ward the face of anyone,
Gas mask protection should be available at ail times.

REFERENCES : OP 2217

4.234
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li?icussiti ORD REPORT 6954  (FIRST REVISIQN)

No Xllustratim

NOMENCLATURE: Pellet, Gas (CN) M 2

T!??E  : Tablet form

PURPOSE: To familiarize troops in training with the charactcr-
istics  of tear gas.

STATUS: Std. USA, USN (USN - 40813  as of 31 Dee  1960)

DESCRIPTION: Pellet is in the form of a tablet, containing
932  CN and 7% zinc oxide is used as a binder.

When a

pellet is placed on a heated can within a gas chamber
measuring 25 x 25 x 9 ft., the concen;r;zi;;gfo;Xai;as
sufficiently irritating to require .
mask is produced. For use in gas chambers  for familiari=
zation  of troops with gas and testing gas mask fit.

NOTE : For composition, see specification MIL-P-14240(Clmc)

DI?~XSIONS: l/2!' Dia. x l/4"  thick, approx.

WEIGHT : 1 gram plus or minus 0.1 gram

DEVELOPKENT  HISTORY: Was designated El0 in development.

REFERENCES: CCTC Item 2541  September 1952, ~1~-~-14240

4-235



NAVO~ REPORT  6954 (FIRST  REVISIQN)
ABEREVIATIONS

Sect ion “!5”

AC ‘-
ACC
ACRC
AD

I%
ALTER
A M MO

EG

ii;
EUWEPS
CAL
CCTC
CHEM
CO
cx

%C

EB
CNO
CNS
CPE
CONARC

E&R
cw

;"c
DIVSAW
DM

KiR
DRtiG
EA

z
Ex

k?

iti

F

i

_

'HYDROGEN CYANDE (iPA) (or ACCELERATION Tp4E  FUZE)
'ARMY  CHEMICAL CENTER OR ARMY CHEMICAL CORPS
AMMUNITION COMPLETE ROUND CHART
AUXILIARY DETONATNG
ATOMIC DEMOLITION MUNITIONS
ALL GLASS IMPINGER
ALTERNATE
AMMUNITION
ARMOR PIERCING
ABERDEEN PROVING GROUND, ABERDEEN, MD.
BASE DETONATING
BIOLOGICAL WARFARE
BUREAU OF NAVAL WEAPONS
CALIBER
CHEM. CORPS TECHNICAL COMMITTEE
CHEMICAL
PHOSGENE (NPA)
C!Y;;!YGg  CHLORIDE (NPA)

C&M _ CORPS----.._  .
CHLORACETOPHENONE
CHLORACETOPF~MONE  SOLUTION (NP)
CHIEF OF NAVAL OPEZATIONS
CHLORACETOPHENONE SOLUTION (NP)
CmCULAR  PROBABLE ERROR
CONTINENTAL ARMY COMMAND
0CHLORBENZALMALONOJiITRII.E
CHEM.  AND RADIOLOGZCAL  LABORATORIES REPORT
CHEMICAL WARFARE
DIP:HENYLCHiRASL
DIPHENYLCYANOARSI
DIVISION SUPPORT ARTILLERY WEAPON
ADAMSITE
DIPHOSGENE
DUGWAY  PROVING GROUND REPORT

EDGEWOOD  FURNISHED AGENT
ETHYLDIC~ORARSINE  or ENGINEERING DESIGN
ENGINEERING TEST
NAVY EXPERIMENTAL (BEFORE TYPE CLASSIFTCATION)
FILLING EFFICIENCY (RATIO OF- WEIGIfi TO GROSS WT).
FINAL ENGINEERING TEST
FOLDING FIN
TITANIUM QETRACHLORIDE  or FIELD MANUAL
NITROCE~ULOSE  POWDER wITH,FLASH-RmJCING  ADDBI'IVES
SULFUR TRIOXIDE (or FEASIsn;ITYSTUDY)

<’
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,AVORD REPORT 6954  (FIST REVISIO

m/SEC -
FY -
HJNC -
g -

:A -

GRAN -

:c -
iiD -
HE -
HL -
HN -
HT -
HVAR  -
IGN -

EST -
K
KIAS -

kAc -

~~ STD -
LSD -
M

El!L -
Ic -
MG. MIX/M3
MCD
MPH
MSG
NAOTS
NATC
NAVORD
'ND
NOTAL
NOTS

:A
NPG
OCM

ED
OTCM
PA

FEET PER SECOND
FISCAL YEAR
FUNCTIONING
ACCELERATION DUE TO GRAVITY
NERVE.GAS SERIXS
DI~MENTHYWIINOETHOXCYANOPHOSPH~  OXJDE (TABUN)‘
ISOPROPYL-MET,H!lLPHOSPHONOFLUORJDATE  (SARIN)  .
METH!fLPINOCOLYLOXFLUPOPHOSPIlTE  OXIDE (SWAN)
GRANULATION
LEVENSTEIN MUSTARD
HEXACHOLRATHANE  MIXTURE (NPA)
DISTILLED MUSTARD (PA)
HIGH EXPLOSIVE - -
MUSTARD PLUS LEWISITE (PA)
NITORGEN MUSTARDS
KUSTARD T MMTURE (PA)
HIGH VELOCITY AIRCRAFT ROCXET
IGNITER OR IGNITION
GASOLINE + ISOBUTYLMETHACRYLATE
INSTRUCTION OR INSTANTANEOUS
KNOTS
KNOTS, INDICATED Am SPEED
LEWISITE (PA)
LARGE AREA COVERAGE
LANDING FORCE BULLET-IN
LIMITED STANDARD (STD 'C")
LYSERGIC ACID DIE&IJWIDH
MACH Numm
MASS trIEDIAN DIAMETER
MATERIAL

.

MECHANICAL TIME FUZE
- MILLIGRAM MINUTES PER CUBIC METER (OR MAGNESIUM)
MODIFICATION
MILES PERHOUR
MESSAGE
NAVAL AVIATION ORDNANCE TEST STATION, CHINCOTEAGUE,  VA.
NAVAL AIR TEST CENTER, PATUXENTRNER,  MD.
NAVAL ORDNANCE
NOSE DETONATING OR NOT DETERMINED

!::z"OkkNCE TEST STATION, CHINA =,CALm.
NAPALM OR NON PERSISTENT
NON PERSISTENT AGENT
NAVAL PROVING GROUND, DAHLGREN,  VA.
ORDNANCE COMMITTEE MINUTES
ORDNANCE PAMPHLET
ORDNANCE
ORDNANCE TECHNICAL COMMITT~  MINUTES
PEMISTE8T  AGENT ;,; _ .. -, . .
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POINT DETONATING (or PENYLDICK  GAS)
PERCENTAGE OF ERROR
POINT INITIATING - BASE DETONATING
CHLOROPICRIN
MAGNESIUM + GASOLINE + IM
PLASTICIZED WHITE PHOSPHORUS
RESEARCH AND DEVELOPMENT
RErmENCE
REPORT
REQUIRED'
REVOLtTIONS
RELATI~JE  HUMIDITY
REVOLUTIONS OR ROUNDS PER MINUTE
SUPPLY BULLETIN
SECONDS
FOG OIL (SMOKE GENERATOR FOG)
SKETCHNUMBER
SUPPLY MANUAL
STANDARD NOMENCLATURE LIST
SQUARE YARDS
SPIN STABILIZED
STANDARD
SUBSTITUTE STANDAm
LIMITEDSTANDARD

E
PTBD

ix

;EE
REF
REP'T
REQ'D
REV

E M
SB
SEC
SGF
SK NO

EL
SQ YDS

%D A
STD B
STD c
STDE
TACWIF
TAS
T C

z
TECH

kQO'
TH3
USA
USAF

EC

EL

ZO

ilE
YDS

.

PLANNED STANDARD
TECHNICAL ASPECTS OF CHEMICAL WARFARE N THE FIEID
TRUE AIR SPFm
TYPE CLASSIFICATION
TECHNICAL BULLETN
TECHNICAL MANUAL
TECHNICAL
TECHNICAL ORDER
TIME, SUPER QUICK
THERMATE
UNITED STATES ARMY
UNITED STATES AIR FORCE
UNITED STATES MARINE CORPS
UNITED STATES NAVY
PROXIMITY FUSE (VARIABLE TIME)
FOLUME
LK&DmNER~  GAS (PA)

WHITE PHOSPHORUS
WEIGHT
YARDS

.
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	155mm, WP, M104
	155mm, Smoke, M116
	155mm, GB, M122
	155mm, VX, T387
	175mm, WP, T204
	175mm, GB, T223
	8", GB, T174
	8", VX, T174

	Generators
	Generator, Smoke, M3A3
	Generator, BW, Portable, E22
	Generator,Smoke (FM), Mk6 Mod O
	Generator,Smoke, E22
	Smoke Device, Screening, E-21
	Disperser, Irritant (CN-CS), M4
	Disperser, Irritant (CN-CS), M3

	Smoke Pots - Land or Floating
	Smoke Pot, Floating (HC), M4A2
	Smoke Pot, Land (HC), M5
	Smoke Pot, Floating (SGF), AN-M7

	Mines
	Land, VX, M23
	Submarine, BW, XB-14B

	Flame Throwers
	One Shot, Portable, M8
	Portable, M9-7
	M7A1-6, mounted in Tank
	E31-36, For Tank or Carrier
	Incendiary Capsule

	Grenades
	Hand, CN, M6A1
	Hand, CS,CN, M7A1
	Hand, CS, M7A2
	Hand, Smoke HC, M8
	Hand, Incendiary, AN-M14
	Hand, Smoke WP, M15
	Hand, Signal, Smoke, E15R1
	Hand, Smoke, Colored, M18
	Rifle, Smoke, WP, M19A1
	Hand, Riot (CN-CS-DM), M25A2
	Hand or Rifle, Smoke WP, M34
	Grenade, Tank, SWP, T36E1

	Filling and Training Equipment
	Filling Unit, Chem Vacuum, MK1
	Filling Unit, Chem Tank, Mk 2
	Smoke Pot, Oil, Training, SGF, M6
	Gun, Training, CN, MK1 Mod O
	Pellet, Gas, CN, M2
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