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INTRODUCTION

The ENCYCIAREiDIA C)F EAru031vFS was originally designet An
an ir"' irnaJ. research instrumcnt for use by .personnel of the
Ordnance Technical Intelligence Agenr Y. At th~nt tirio; the
ncope of ths Encyclopedia included duly explosives nomenclature
and a brief statement of uses for each entry. Prelimi2.nary
research,, however, quickly revealed that unclassified publicaton-..
in the explosives field were either outdated by -vhe 69conA

Worl Wa, or were too technical or t~oo brief to be useful
to the novice working with explosive~s data, The ecope of the
present Encyclopedia~ was determined by this gap iln publications
on ez-plosives*

The Encyclopedia is intended to serve as a research and
reference aid on domestic and foreign explosives, both industrial
and military. It has been prepared as Pa prelimainary edition with
the hope that its users will readily contribute their suggestions,
additions, and general Iyaprovements. These suggestions will be
incorporated into a later final edition.

The main body of the Encyclopedia is divided into three
sections: Glossary,, General Section, and Foreign Section. In
addition, there is an appendix and a bibliographyW.

The Glasnary contains primarily thbose ter-As which either are
unique to explosives or which have a partioular specialired
meaning when applied to explosives,, Thus, terms such as
"hygroscopicity" which do kxot chango in meanin~g when describing
explosives are omitted, while those Like "power" which have a
particular definition for explosives are Included.

The General Sectiou it# intended to cover domestic &r4 foreign
sandarci explosives that are currently in use, or vaere, in use
during World War II. It also includes some explosi-Te co~pcsitions
which have been seriously, considered for standardization by the
United Stat-es in recent years* With few exceptions, the General
Section does -not .nclude explosiverj comiponents, ray materials,
or rqlatod chemicalal these are covored In the apper"lix,
Exceptions have been made for certain important matariels (such
as nitrocellulose) where it was felt that incl i.,ion in the
appendix would not pernd.t adequLate descrIption. Es-ch entry in the
General Section incllud-e (when informia'm Ari, available) a
ostt~ment on American and foreign nrmur.aL;,rep composition,

chariersti~.,rnufacturing proesass, oases, iad &ny ther
pertlient data.



Thc Foreign SecVo constitutes an index of foreign explnsivev'
no-nclatur-. it l svbidivided inti britbih, Franckis Germari,
Hungarian, Italian, Japanese; Russian, and Spvnish Terma. This
section directs the usoe's attention to the appropriate entry ti
the General Section. It is hoped thrt a rore extensive list
of foreign terms can be provided in tVe future.,

In addition ..o th.e .main sectiwo8, the Encyrlopedia contains
two appendics. The first appendix pr-ovides a liit of explosives
constituonts, with a brief statement on the uses of each. The
second appendix conmate of a tabulation of zomparative teet
data for selected eVlosives to perit the user to coppare
certain properties of the listed explosivezi.

Finally, a bibliography h been prepared which pre71des the
list of sources used in preparing the Ent.5clopedia.

The Encyclopedia was reviewed in draft form by interested
personnel of Picatinny Arsenal, Dover, New Jersey. In particular,
Dr. B. T. Fedoroffs Mr. 0, E. Sheffield, and 1r.. C. Q. Dunkle
very generously volunteered their time to correct the numerous
errors and oriscions in the draft.

R. P. A.
13 i. 1960
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GLOSSARY

ABSORBENT

A por-'u ' meterial which may o may not be combustible and
which has ihe ability to absorb a liquid explosive (such as
nitroglycer'in) in large quantities for the purpose of making the
treasport a.nd harling of the explosive both safe auy. easy.

T AT (or BUAST EFROT)

The blast of a detQ'ation is the chock waye emittel fron the
point of detonation, and includes a shock frerit, -A tigh pressure
area behind the shock front, and the following rarefaction. The
energy reloased by the detonation of an explosive charge compresses
the layer of air around the charge and fcrcem it. outward at high
velocity. This layer of highly compressed air is bounded by an
extremely sharp front known as the "shock front." The shock front
is followed by a high pressure area composed of the gaseous products
of deonation which move outward as a strong wind. Because of the
forward inertia of rhe gaseous products of detonation, the pressure
in the high pressure area cannot decrease in velocity as rapidly as
the pressur, at, the point of detonation. Consequently, a low
pressure area is produced, a Nrarefictionp" behind the high pressure
area. When the pressure drops below the atmospheris prcsure level,
the wind of the high pressure area reversea its direction and moves
toward the original detonation point. Thus, a target subjected to
the blast of an explosive aust undergo both a shattering shock
front, and pressures in two dirsotions.

IISANCE

The brisance of an explosive is the shock whicl is produced
when the eyplosive detonates; that is, brisance is the shatte3ring
effect shown by an explosive, and depends principally upon the
velocity of detorii ion of the explosive, and to a lesser extent
upon its energy content.

CRATERING (or CRTMlING MF1,T)

The ability of an explosion to move a - antiby of earth and
thus form a circular depression in the gro,,n. kwn as a crater.
A grount,- Iiv, erplozion creates a crater y ,..e scouring .action
of gases; art mie.erground explopoon crestes r 'atar by the
heav.I:,ig -,r:ion of the products of explosion.



DKFLAORATIM'

The procAss of spontAneous surfece bUrnUZ, or v8PrtIzg9
with th proncts of reaztion flowing awy from the surface to
erpose the unreected material tmeath. Xach exqlo0ive Ms a
certin to~eraturo at which the output of beat In -uffici.tly
high to pwrsit burrnw or vaporSmstion to continw witbmt any
additional heat frcc a cutide source. At this tespwature, which
In called thoo "f¢miion teperaturew (ae oxtry.)# Jfagration
begins. Deflagration can proceed t. diffwr-t .-.tes; in ths
case of a finely divided explosive, deflagration of all tke
-articles can occur almost Istentoanculy. of the
particlea b. the viscosity of gaseous products inreawB th
pressure which in turn noroasoe both th teuprature and Mhe
rate of reaction. The final erffect under confinement is explosion,
which may be violent deflagration or 4etonation deperwir4 upon
the material.

DMITY OF LOADING

The dent,7y of loading of an explosive in the ratio between
the weight of the explosive and the weight of tha volume of water
which would fill the total chamber In which the charge in loaded.
It is used to determine +he relative deanity of explosives loa4ed

in containers such as projact3les And primiers.

DESMNSITIZEi

A substance introduced into an explosive codound so as to
reduce the explosive's asonsitivity to initiation by Impact, friction,
heat, or by detonation of a primer.

D9TUffAT1Off

The almost instantaneous docoumosition of an exploaive,
either by an extremely rapid combustion or by rupture am rearrango-
Mont Of tuo wolseulos themselves. The explosive reaction is
initiated by the shock wave (see BWT), and the reaction s60pA3
energy to maintain the shock. A detonation can be visualized
as an expls.lon wave travalling through the higis exploet. chbrg
at an extremely high velocity (2,000 to 27,500 A/Mo), OkatDion
Is the usdul nr desired manner of functioning of h' 'h &Vjp 311vo.
Low expl'onivos, or propellants, tsually deflagr.e or entry)
rather than d&" .mts.



Tho raw of -,1,1o of tho roactien zone in cal.led the
0duLon,IL~cn rat9" or Ujtonaittou valocity." 1.hntha deonu~
rate attainj hsich a vlothait it wiin contin,1 '4thout ejr.&r,.tjx3

iai wireact-d rut.aIt is coined the utab1l, deonation
".olooity." v,,ion tho do0conation rate is 6qTul to or" mg'atar then
tho atcble detonation volocity, tbt reaction is talled a ",1high-,,r .r
d&tcnation." UP-= tho datonatioa, rate in- louer than the statie
detonation velooity, the rectien is caled & "lov-arder detonatim,"

DMOATION WEL or DEUiATflOl VELOCIT

ZUPLOION

A violent bureting or expansion viaiin a aateral vble,-
results from a chemlcal reaction, and which preoacc boat and
noleeq and may liberate gas.' An explosion may be r dflagration
or a detonation (see entries).

A suat .co capable of unde..going rapid chemical reaction or
scozpoaition as described under EXPLOSI(M. Explosives na.v be

classified in sevore vas de;%endtng upon the basis of Varigon,
selected. When classified accordinj to ti hir characteristics of
explosion, they may be divided into high explosives (H,.B.) hidob
detonate (. neluding initiatei and nc-l-u ntiating explosives)
and low explosives (L.Z.) which deflegrate (see entries for HM1)
EIPLOSIVj3 and PROPMLLATS), When classified according to
chemical compoeition., they can be divided into orgAnic eawpumds
(includir explosives such as nitroglycerin, nitrocelluloze,
TNTs tetracen).,.-inorgaic cor.ouip3u (aueh as lead adtds,
aixonium nitrate, marcuric fulminate), and nixtures of oxidiing
and oxidizable materiels (such as black powder and some solid.
rocket propellants). When classifiod according to cheai'al
composition they can also be divided into explocive cospovind.
(products of chemical reactiona between two cr more jbstanoees)
and oxploelve mixtures (prodbuuts of the physical or mechanical
mixture nf two or more aubatencoo).



UPLOSIVE M ?L.TS

A p-,14-ara oxlbv train oj~ints the proje~ctilefroa the veapon and 6.co31 i-ot-a p'i, an iptte or

igit ing charge, and a propelling O'ge. Thus a spit, of fF'a
from a unall quantty of sonsitive explosivo, Ua tlmajr iuitted
by a blow from the firing pin., in tranodt;,ed and intens if... by
the i piLer so t At a larga, relatively insenettive propelling
clarge burns In the proper Nalmer .d ejecsts ;w'ojectle from
the horee

A .ing-charj 9iv t4n frspents the project1le,

rrat;iua~ U~~tr Q a gYiarj Voonator,, bcosterp and bursting
charge. Othar elenertn awe sonstlse raqu1rAd, but these four
charge are fundmental. The detonator sats up a high explosive
wave when initiated by the priaer, which to intenaifled by t h
booster, and transmitted to the bursting charge, which then
wqOadea with a high-order detonation.

Tina process or method by which cortain oxplosives (prlainpaly
solid propellants) are fo-med into ciparatively In tricate cross-
sectional configurations by being forced through a dio openins of
the proper shape. Heat is u5ually V ied to give added plasticity.

FORCE

See P7WARt

The tqeru When applied to rocket propl3 ants, indicat
the ziaterial which, by burning, gegsratos power (and thus the
rodkod thrust). The fuel generally Is mized "with an wddizer
(see entry) to permit comb'ztU4:. Fuels ay be solid or LIqi.

See tX1TIATO!
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A Rteriea vhich norr.lly datonaton vhen subjoaid tc heat
ter 5hckjIc t will not brn *=o~pt under ur cml cot~itiona.
11±g e'vpioolves ar. characterized byr the extrema raoidity with
which deco poaiticr and blantf oowur. They decomposea2ao.
inst~ntaneoualy o?!the by oxtrewj4 rapid combustionp or X,7
ruptwor ar4 rearangezeat of the molecules theftelve. In eithiar
cune, gaeouLz an4/or colid. products of ration are produced. The
disruptive offact of the reaction makes s h-4'ki explosiye valuasble
as a bursting charge, bui; preoludes itsa use as a propellant
bacause the gwss are formed so quicokly that excessive preamiwes
are dereloped which would limely burst the barrel --f the weapon.

IG~NTON T~iPEWL~u

The, minimum temperature, of art exiplosive at -.Mh efat.tion
will begin vwin AL specified time period, r'usily of five atcon 4s.
In the case of high exploive. deflagratior. takes place so quieklr
as to produce a detcnation.

INHIBITORI

A subatance, which Is lntrodwced.r an explosive cosvownd
to stop or depress undesirable oha.ioa1 reactiona during starage,,
or to reduce the rate of chemical reaction upon explosion.

L0W M[PIVE (L.E.)

8ee PROPELLANT

LdW4)TiUR DEDTONKTION

See DMTITION

?(OIW!T EGMT

S~a SHAME CHAROZ

KUIMUOE EFFECT

Sao 5SIAPED CLD4O
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SOec SHAPED CMHARGE

OXIDIZER

k. substance which liberates oxygen and thereby permits thM
fuel with which S ..- is mixed to burn. Oxddizers may be solid or
liquid. ULquid oxidizers are stored separately from the fuel until
combustion is desired. Solid'oxidisera are incorporated into
the explosive mixture.

POWER

The power, or strength, of an explosive is its -ability tc'
displace the surroumding medium.

PROPffJA4T (LOW EPLOIVE, L.E.)

A combustible material which decomposes very rapidly but
does not normally detonate (at high velocity), this aetion
being called deflagration. In decomposition, propellants
produce a large volume of gases which produce enough pressure
to propel a projectile or rocket. Propellants do not usually
propagate a detonation. Under certain conditions, however,
they may react like high explooivos, that is, they may
detonate.

PRD4ES and FRIMPR MIXTURE

A primer mixture is an explosive (called "initiating explosive")
sensitive to a blow such as that from a firing pin. It is used
to transmit shook or flame to another explosiv, a time element,
or a detonator. Primers can be classified as frictin, percussion,
or electric priveru,

Friction orimers are deftces which produce a spit of fire
as a result, of a rod or wire moving (eitl-r by push or
pull) through the primer mixture. They are most oomw ly used
Zor sep&rate loading ammmiton.

Percussion o are devices. which produce a spit of
fire fom tr oa'o T-aring pin or from the ixpact of the
percussion device in an inbrtia-operated fuse.

Blectrioprimers are devices which are desimed for
initiation Ey ian eCtricurrent. The electric as' -. a -,l.nation
electric-percuaei-n' primers have largely aupplanhet thf. friction
primers.

6



SENSITI'VITTY

Sensitivity to impact ia4 the ease with whi~ch an explosive
material epl ode upon 7t application of mef!!Lnical shock,.
L&.piesion by impact W11k be due to tho doelopinent in the
e:xpiositve of "hot apots" of finite soo 'In general,$ the impact
senmsltivity of &., explosive mataelil 1 increases with the tiv)cratLze,
and the molten mtrial In mu'!h =ore senuitivo thian the tot#
solid mWteriia.

Seniti-Aytofriction in the ease with which an explosive
M~te~a7ex~o eupon te applitation o. f ! -.cion. !Erploe-ion by

friction* like explosion by impacts Is generally attributed to
hot apote within the explosive material, The friction-producing
zatsrial must be of a certain degree of hard'ass and muet have a
ikeiting point higher than the ignition temperatmea of thm a7'plosiree

Henaitivit7 to initiation is the ease with which an
ex;liv m erae-Vplodso when subjected to the exploslio of

another material. 'it- ger-arll, eanaitl.4ty to initiation 4-s
parallel to sensitivity to impact, but not to sensitiv.ity to
frieblon (or heat),

SHAPED CHARGE

A shaped charge consists of a high explosive charge (usually
cylindrical) into one and of which a cone has been sank. The
cone may or may not be lined with an inert material such as metal
or glass depending on whether the explosive chmrge is to bo
detonated upon direct contact with the taeget (no liner being
used) or upon a specified distance from the target. The distance
between th explosive and the target 'zpon detonation is called
the a-:tand-o'ff"l distsmce. When a shaped charige is detonated.
detonation waves are formed which travel in different predetermined
directiona in such a manner that they meet and reinforce each
other (much like light rays reflecting off-a parabolic mirror)*
Itis reinforcing effect in called the "Munroe effect,"f after the

man who discovered it. The reinforced detc'aation wa.'s form a
r apidly-moving jet vWh!ch contains in, it sall particles of the
collapsing cans liner. The jet is followed by the "slug." Uwhich
contains the major portion of the collepsing cone liner (tha
"Moh.*upt effect" or Newman effect"). The major damage from a
shaped charge detonation is oaused by the jet, which exerts a
pres~re upon the target of several hundred thousand atmospheres.t
and which literally pushes aside the target material by plastic.

f104.



Shaped charges have bean used in artillery and rocket
atmnition, demolition charges, and antitank mines. While
sh sped chargen may be used in both rotating and .nn-rotating
projectiles, the r.-taion of a shaped ciharga p'-ojeo+.il6 can
reduce its effectiveness by ae much a 50%# Rotating shaped
charge projectiles are, however, more effective than a standard
b--et "g charge. Shaped charge grenades and bazooke-type roekete
do not rotate and have c resultant greate. penetrating power on
armor plate,

SHOCK WAVE

See BLAST

STABILITY

The ability of an explosive to retain unaltered. its cbe-mi-al
and physical properties during a given period of setnrage, under
normal conditions or sometimes under more severe conditions.
Although explosives are by nature comparatively unstable in their
structures, all military explosives may be considered to have a
high order of stability at temperatures of from. 35%o to250C
(590 to Fr). ?Ach explosive has a higher temperature at which
decomposi'ion becomes rapidly accelerated and instability is
pronounced,

STABILIZER

A substance introduced into a. eiplosive material for the
purpose of increasing the explosive' e ability to withstand
spontaneous chemical decomposition. A stabiliser usually will
react with the products of decomposition of the parent explosive
and thereby will prevent these products from accelerating the
decomposition rate.

STABLE DTONATION VELOCIT"

See DETONATION

STAND-OFF DISTANCE

See SHAPED CHARGE



Shaped charges have been used in artillery and rocket
armnition, demolition charges, and antitank mines. While
shaped chargea may be used in both rotating and ,mn-rotating
projectiles, the .tabion of a shaped charge p',oject6le can
reduce its effectiveness by a- much e 50, Rotating shaped
charge projectiles are, however, more effective than a standard
b--rstM-g charge. Shaped charge grenades =d buzooha-typs rockete
do not rotate and have c resultant grerAte penetrating power on
armor plate.

SHOCK WAVE

See BLAST

STABILITY

The ability of an explosive to retain unaltered. ite cbem!zia
and physical properties during a given period of stnrage, under
normal conditions or sometimes under more severe conditions.
Although explosives are by nature comparativelv unstable in their
structures, all military explosives may be considered to have a
high order of stability at temperatures of from 15o to 2500
(159o to Fl)* Zach explosive has a higher temperature at which
decomposition becomes rapidly accelerated and instability*is
pronounced.

STABILIZE

A substance introduced Into au. e-4plosive material for the
purpose'of increasing the explosive' s ability to withstand
spontaneous chemical decomposition. A stabiliser usually will
react with the products of decomposition of the parent explosive
and thereby will prevent these products from accelerating the
decomposition rate.

STABLE DETONATION VELOCITY

See DETONATION

SIAND-OFF DISTANCE

See SHAPED CHARGE



SRM -GTH

See POWER

SMATIETXC DETONATION

Sympathetic detmation rr wxplotion by influence is the
explosion or .. ta'Ja produwed by shock waves transiwtted
through the air from another seplosion. 71da obaraoteristic;
of certain explosivee ^ -commm.- utilized in land mines.

9



AlZIATIT

ATMATRITE

Alternate Nomenclature: Foreign Nomenclature:
Th entry is given in the Russian: !mtrit

Fngli5h equivalcnt of
the Russian nomencla-
ture; there is no
corrrosponding U.St

See specific compositions listed under A4ONAIWATRIT NO. o9,
KAL!IAVIATRIT NO. 55, and NATRIIA.LMATIT NO. 19.

Corments:
Aimatrites are a serios of Russian C.0imercial explosivos,
developed at the University of Moscow, which contain c.hlorates
and perchlorates together with combustibles, (C:gi.'ic
compounds). They are reported to be as 3table &;, and less
sensitive to friction than, cheddites.

AKATOL See also AMONIr* NITRATE, TRINITRO-
TOLUENE

Alternate Nozi.enclaturei F$o. Nomenclature:
None British: Amatol

French Amatol
Germant Amatol
Japanese: Shotoyaku
Italian. Amatolo
Russian, A, Amatol, AT
Spanish, Amatoia

Comoosition #
Amatols are compositions containing ammon-ilm nl.trAte end
TNT in varying ratios: The most common composition comains
thos e ingredients in 50/50 proportions. Other common
comfosit.ons contain ammonium nitrate' and TNT in 80/20 and
6/hO rtatios. 50/50 amatol uses Grade II TNT; 80/20 amatol
uses Girade IlL TNT. (See TRTNITROTOLUEN. for detils on
the Vrxdes of TNT.)



ANATOL

Character is tic s:
Amatols arc buff yellow explosives. 50/50 amatol is melt-
loaded, while 80/20 amato! is loaded by extrusion (see below
under Marmfac~are). 50/50 amatol detonates when eubjected
to a tcmperature of 2650C for five secondsl 60/40 amatol
detonatee at 270o and 80/20 amatol at 2800. Upon detonatio*,
50/50 amtol emits black smoke; 80A.c amatol generates
white smoke. Amatols do not form dangerous compounds with
metals other thar copper and tin. Amatols er more or less
insensitive to shock and friction; increases ir ammonium
nitrate content decrease sensitivity. However, all amatols
are hygroscopic, and increases in ammonium nitrate content
increase hygroscopicity. Amatols have more strength than
TNT, while 80/20 amatol is stronger than 50/50 amatol.

At tempratures mder 800 to 810C (melting: point of TNT)
TNT and ammonium nitrate do not react with each other; at
temooratures of 1000 to 1200C, these ingredients react
only slightly. Sensitivity, strength, and stability are not
affected by prolonged storage at 50o0C

Manufacturei
In the manufacture of 50/0 amatol, ammonium nitrate is
dried and heated to 900C. It is added to molten TNT.
Ml lng continues until the mixture cools to between 800
and 85oC, and the mixture is malt-loaded into shell or
bomb. 80/20 amatol, although prepared in a like manner,
'is more difficult to manufacture since the mixture is
plastic rather than fluid. Tho size of ammonium nitrate
crystals must be controlled since large ciystals will not
retain molten TNT during the loading operation. Because
of its plasticity, 80/20 amat¢'. must !e loaded with extrusion
loading machines.

Uses I
Amatols have been used as the bursting charge in shell and
bombs, mainly to conserve the limited supply of TNT. They
also have been used in mixtures with alumiwmn to form
ammonals (see entry).

Cor-ment P t
The' omly significant advantage of amatole has been the
conservation (i.e., "stretching") of TNT supplies. The
development of synthetic toluene manufacture has reduced
this advantage. Moreover, the development of more powerful
binary- explosives, such as composition. B ad pentolite (see
entries), has f'urther contributAd to lessened needs for
amatols.

12



AM*10i4.X11-, T NO. ' 8I

AVMIXCAN See PIMISSIBLE EXPLOSIVE

AMMONAIM.TIT NO. 98 S, also ADI4ATRITZ

Alternate Noir'.nclature: Forei n Nomenclature:
N one - The egntr tS given in the

Russian nomenclature; there
is no English equivalent.

Cotp__iton,
Aincnium Chlorate ---- 89%
Combustible--.------- 11% (containing 8% vaseline, 27% paraffin,

65% rosin)

Comments:
Ammonalmtrit no. 98 is a Russian commercial explosive of
the almatrite class (see entry). Its brisance is higher than
that of TNT.

A&ONAL See also MIUOL

Alternate Nomenclature: Foreign Noenclaturei
None French: Amnonal

German: Anrronal, Ammonpulver
Hungarian: Ammonigs robbano-anyag
Italiant Ammonal
Russian: Aisonal
Spanish: Amonal

COmposition,
Ammonals are compositions containing aluminum, ammonium
nitrate, and TNT (i.e., amatol plus aluminum) in varying
ratios. The composition listed below gives the most common
proportions of these ngredients:

TNT ---- ----------- 67%
Ammonium Nitrate ---- 22%
Alumnum ----------- 11%

Some an, crals may %lso contain as mr,-h i 3.' of charcoal.

13



Characteristics:
Ammonals are cast-loaded explosivss. The composi.tion listed
above will detonate when subjectel to a temperature of 265'C
for five seatnds. Aimron-Il are more sensitive to initiation
than amatols and, because of their alundnum content, detonate
with higher temperatures, geater bla3t effect) and brighter
flasho .The corosition given above is about 12% more brisant
than 50/50 amatol, hlnd pr&ctically as brisant as TNT (99.6% as
brisant as meas, :ed by tha Sand.1 Test)*

Manufacture:
Se ATOL

Use-3
A muonals have been used in shell to conserve the limited.
oupply of TNT (see Co..ments below). Although they are
no longer used as standard oxpiosives, the high flash of
an ammonal bucst lu useful in proving ground tests %o
facilitate observation, particularly at night,

Comentst
The only Significant advantages of amonals have been the
conservation of TNT supply and the higher brisance over
a natols (which also have been used to conserve TNT). The
development of synthetic toluene manufacttre has reduced
these advantages. Moreover, since ammonals are inferior
to minol (see entr'y) with respect to blast and shock effects
and less brisant than more modern binary explosives such as
pentolite and composition B (see entries), they offer no
advantages for use in connection with modern techniques of
warfare,

AM.ONIA DYNAMITE See STRAIGHT DYNAMITE

A iMONIA GEATIN DYNAMITE See GELATIN DYNAMITE, LOW-FREEZING
AND NON-FREEZING DYNAX.TES
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AI10N1ITE;

.AXMONITF

.Vterna~o Nomenclature: Foreip Nomenciatures
None French: Ammonite

German: Arrmonit
Italian- A-nonrite
Russiant Ammonit
Spanish: Amonita

Comoosition:
--- mmonites are a group of safety (permdssible) explosives, now

used primarily in tho Soviet Unicn, which contain ammonium
nitrate plus nitro compcnd. The following compositions
can be considered g-o being representaive of Soviet types:

Amnmonium Nitrate---.- 58% 2
A . 2% (knowr as ammonit no. 2)

Ammonium Nitrate ---- 73%
Potassium Nitrate--- 15%
TNT ---------------- 12%

Ammoni.u Nitrate ---- 77.6%

Wood Meal ---------- 490%

Ammonium Nitrate ---- 54,.5% to 57.5%
TNT ----------------- 8.5% to 9.5%
Pine Bark ---------- 2.5% to 3.5%
Sodium Chloride ----- 31.0% to 33.0%

Ammonium Nitrate ---- 59.5% to 62.5%
Triritroxylene ------ 9.5% to 10.5%
Pine Bark ---------- 2.5% to 3.5%
Sodium Chloride ----- 25.o% to 27.0%

Other aromatic nitro compounds such as dinitropaphthalene
may be used in place of TNT and trinitroxylene.

Characteris tics:
Amnonites have a low sensitivity to both shock mid friction
becsuse of their ammonium nitrate contenL. This ammonium
nitrate, hweVer, makes them extremely hygroscopic. 1" 3O:ver,
they will deteriorate when stored for any length of t1wa.

haiufac ture:
monitso aro mechanical mixtures and Ar., mnde si.,ply by

mi.ing ingredents together in the same inan-.' as most
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Uses:
Aru.ion1teq are used for underground mining where a permissible
explosive is required. Their use is confined primarily to the
Soviet Unon. Some ammonites have been employed in military
roles as substitutes for explosivos using TNT and nitroglycerin.

AMMONIT-GUDRONIT

Alternate Nomenclature" Foreig Nomenclature:
None The entry is given in the

Rvzian normenclature; there
is no FAiglish equivalernt.

Compositicn:
Amonium Nitrate--... The exact cootion Is not .

Tar (O.u Ton)------ n

Comments:
A- nmonit-gudronit is a Russian cv,.miercial bl asting explosive,
probably of the ammonite c1p.s (soe entry). Its brisance is
about equalto that of TU.T. Because of its am:%onium nitrate
content, amm.onit-gudronit is 1ygroscopic, and will probably
deteriorate upon long storage.

AlMONIII CFRESSYLATE See ECRASITE

AMONIUM NITRATE

Alteriiate Nomenclature: Foreig Noenclatxre:
Mons French: Nitrat d' ammoniaque

German: Ammoniumxitrat,
Amioniusalpeter

Hungarian: Amoniunitrat,
Ammonaltrom

Italiant NitraLo amonico
Japanese: Aiml.-L

Polish: gltr-a .,moowa
Russians Armniinrya selitra,

A,otnL -kiclyi anmoiLii
Spanishi Nitrato am ico
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comrosition:
--- H00-- chemical compound containing the following picen-

tages by weight of the elements: Nitrogen--.- 3500%
Pydrogen ---. 5.o%
Oxygen----..-. 59.96%

Characteristicst
A. -lt.te ia a %oi " l , press- or cast-loaded explosive

meltin at 169.5 0C. It will ignite when subjected to a
temperature of 4650C for five seconds, The grade used for
explosives miust be at least 99%. pure. Anwmonium nitrate is
extremely hygroscopic. In the presence of misture, it will
react with copper to form a compound (tetraminocupric nitrate)
which is as sensitivo to impact and as brisant as lead azide.
Ammonium nitrate will corrode iron, steel, brass, lead, and
cadmium. It is the least sensitive to itipzc. of rny of the
military explosives. It will not detonate when subjlected to
heat unless highly confined, and only partial dkonation
results even when boostered with a charre of tetryl or cyclonite.
Despito its hygroscopicity, ammonium nitrate is very stable
in storage at temperatures as high as 1500C (although slight
sublimation may occur under certain conditions). Decompo-
sition does not occur significantly until the compound begins
to met.

Manufacture:
An aqueous solution of ammonia is neutralized with nitric acid
and then evaporated. The resulting ammonium nitrate is
grained and dried.

se l
Ammonium nitrate is commonly used as an explosives extender

(e.g., amatol), and as an ingredient in binary explosives,
dynamites, cratering explosives, and some solid rocket
propellants. Because of its insensitivity, ammonium nitrate
is seldom used alone as an explosive.

Coments:
Ammoiium nitrate is used universally both as a nitrogenous
fertilizer and as a constituent in explosives. Wher. used
as a fertilizer, the compound does not have to meet as high
a standard of purity as that imposed by explosives require-
ments. Facilities used to produce ammozum nitrate fertiliser
can produce the purer grade for explosives use withou. ny
conversion. The purity of the product can be improved by
controlling the purity of the ammonia and nitriu acid.

In 198, an agreement was concluded a~r".. the several NATO
me.-' er' nations for a common minimum apecir'ication on
anmnf.um nitrate applicable to deliverS.es of the 4 soloatia
mAter" al from one NATO country to anothe .

*f.Hx



A~ !CiIUIO PIUP %'ii:

AMiONIU1 PICRATE See EXLOSIF. n

AMMONI(M TRINITROPENOLATE See EYi-LOSIVE D

AI'-4ONPEK

Alternate Nomenclature: Foreig Noienclature-
None The entry is given in the

Russian nomenclature; ther,
is no English eqaivalPnt.

Composition:
Ammonium Nitrate ---- 95%
Coal Tar Pitch ------ 5%

Comments:
Ammonpek is a Soviet high explosive which has been used as
a substitute for TIT. It has the advantage of low sensitivity
-to shock, but because of its high &umonium nitrate content,
it is extremely Ygroscopic and is probably unRtr.ble in
storage. The development of synthetic tolnene manufacture
probably has greatly decreased the need for ammonpek.

ANGAYAKU

Alternate Nomenclature: Foreign Nomenclature:
None The entry is given in the

Japanese nomenclatilre;
there is ao English
equivalent.

Compositioni
Japan has used three types of angayaku, with the follohLg
compositionsI

Cyclonit e ............- 25% ----- 85% ----- 4 4
U m nium "' tr oets ----- 75% .. . • • .... $a .-

Wax---------- --- - - 5% -----



Oyclconite/wax angayaku is similar in compoLA-ionw to U.20.
comoition A (see entry)., It was used by the Japanese
dur.zng World War II as a bursting ehag;3 for armwr-piercing

5h11 wieycot/ari-auojum nitrate &ingayakx was used
in boribs ,and oyclonite/PTH/ iax angayakui was used ir
machinegun bulleta.

140T1i: Thfi Jsrtaaj -1izozoorcated high explosive fillersi
into machinegun bullets Ath calibrc~ a wizall as 7.7-rn.

APACHE COAL ?O1.4D See PEaMISSIHLE EVCLOSIVE

ARABINOSE TE7TRAI4ITRATE See SUGAR NITRATE

ARa4ATIC NIThO COMPOUNDS See also EXPWSIVZ D.. PICRIC ACID,.
TETRUAITROAILINEj T=TYT~, TRIAZIDO-
TRflITROBENZENE, TRINITROPHENETOLE,
TRINITROTOLUENE; also Appendix I
under GRESSYLITE,, D14111UROBENZENE,,
DINITRONAP1rHLFAN PINITROPHINOL$-
DINITROTOLUENE, DINITBOXYLENE,
HIAHITRODIPWENLAMINE, MONOITRO-
BENZFENg, HONONITRONAPHTHALEE,
MONOWITROTOLUENM, TRINITROBENZEN9Z1
TRINITRONAPHTIIAEN.R. TR1NITROX.XIEH3

Alternate Nomenclature:2
Aromiatics

02M~psitioni
For specific coimatB on Connosition, Characteristics,,
Manufacture and Usesv see~ iv EILSV jPCI l

T IF L EILT73Th-YTL, and TRINITROTOLUENS.

1.9



A110I."TIC NIT2',') i!GrIF"1 rI 12J

C harac totisic s:

Arcmtic nitrocompounds form the most important class of
AiCtary high explcsives. They include the many nitro

der.vati6zs of benzene, toluene; 41lene, naphthalene,
phenol, and cresol (other arovatic nitro compounds such as
anthracsne are not utilized in e.nloelvcs). As a group,
these nitro comou-ds are stablt, wid efficient in explosives.
They are, however, poisonous, and care must be taken in their
handling and manufacture. Thy can be absorbed through
the skin and by breathing their dust and vaoors. Various
illn-sses ranging from temporary mild dermwatitis to death
can result.

Manufacture:
In the manufacture of aromatic nitro compounds, the product
.Ls always obtained by reacting tho aromatic compound with
nitri.' a(A4- The sromstic -orpounds are obtained either as
by-products in the manufacture of coke or gaa$ cr in
gasoline as a product of the fractional-distillation process.

Uses:
Aromatic nitro comDounds have a wide range of uses, both
alone and as constituents of compound explosives. For
example, TNT (trinitrotoluene) and picric acid (trinitro-
phenol) have been used alone as bursting charges for high
explosivo aniunition; in addition, TNT has been used in
amatols and picric acid has been used in the manufacture of
explosive D. TNT still is the most widely used of the
standard military bursting charges. Aromatic nitro compounds
also have been used as constituents in smokeless propellants,
in detonating and priming compositions, and In liquid form
(usually as by-products in the manufacture of pure nitro
compounds) in non-freezing dynamites and other co-mercial
explosives.

AROMATICS See ARG4ATIC NITRO COMPOUNDS

ASTRALITE See also DIfNAMITE

Alternate Nomenclature: Foreign Nomancl&+,vr.--
None British; A-, w)

French: Astral..;t,
German: Astreli.t
Italian: Astralite
Spanish: Astr.alita

20



Composi ton:
Atralitss &re a form of anIoni'om nitrate dyVaMmitee. Two
ex& ples, malufactured in Pre-World Wdr I Germany, a°e
given below:

Astra~it Astralit IA
Ammoniin Nitrate .------ r% -.-------- 68.3%

Vegetable Meal -----..---. 3% --------- 2-7%Charcoal--=M ---.. .. .. . M" % .... .... --- ..e
Nitrog:lcer.'. ---- ...... 4% .......... 4.,'%

The British astralite contains nitrocellulose (gucotton type)
in place of the vegetable meal.

Charactsristicst
"tralites differ from most dyna tes in that hr contain
onlv small amounts of nitro-egycerin and rlatire4' large
amounts of TNT. Their other characteristic are those
listed under DYNAMITE.

Manufacture:
See DYNAMITE.

Us es t

- Astralites are used for rock-blasting work. They have found
wide use in the Communist Bloc, especially in the Soviet Union.

AUSTIN RED-D-GEL See PErmISSIBLE EXPLOSIVE

AUSTIN aED DIA14OND See PERMISSIBLE EXPLOSIVE

AZIDES 'ee alao LEAZ' AZIDE, S1LVFR AZIDE

Comentt
-- d..v are compounds of )Wdrazoic acid (W.) and are

explosiv'e in their nature (specially the azides of Icad,
sercury, and silve). Adides contain no .xjen in their
chemical structure at.| their decomposition does not involve
oombuat 4-;rn. Lead aside hs been used extenwively in
explosi,,,e applications.
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* 'I. L DO-TL-1JI. ERC2:* .: U.'tA r

AZ DO-T EV MOSSOVAYA

Alternhate Nomenclature: Foreign Nomnclatire t
None The ntry is Fven in the

Russian nomenclature; there
is no English equivalent.
The literal translation of laie
term is Noi lead azide and
lead atyp'hnate."

C osi bion:

Lead Azide -------- 0.20 to 0.25 gram
Lead Sty..phnate ---- 0.06 to 0.05 gram layer covering lead azide

Co-duent. V:
Azido-tenerossovaya is a Soviet composition used in
detonating caps.

BALLISTITE See also DOUBLE-BASE SMOKELESS
PROP=LLNT, NITROCELLULOSE

Alternate Nomenclature2 Forein Nomennlatures
" - -French: -Bstite

German: Ballistit, WPC/89,
Wirfolpl.ver/89

Hungarian: Ballisztit
It qlian: Balistite
Spanish: Balistita

02Moitiont
" A typical composition is listed bolow. Percentages may

vary depending upon the manufacturor and the endouse of the
product.

Nitrocellulose ----- 60%
Nitroglycerin ------ 39%
Pipheny-e-rine-.... 0.75%
Graphite Coating--- 0.25%

Characteristicst
. afistte generally appears in flakes, sometimes in cords
and single-perforated tubes. Its other characteristics
are those listed for double-base smokeless propllant.
(see entry-).

Manufacturet
S 1Bee-'.ASE i (OKKLE PROPELLANT
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BALIESLET

Commentst
In the United Statos, ballistite is the st9ndard morar
round propellant. The term "ballistit.-" of en is used in tha
United States as a generic term for smokeless propellaits with
a high nitroglycerin content. In Italy. Oermiay, axd the
Scandinavian countries, baUstite has beer the preferred
propellant for most types of .ommunition. In Japan it has
been uned to fill rockets.

BARATOL

Alternate Nomenclature:
R- ne

ComoositiontBariN Nitrate----- 67%

TNlT.. MMWM 33%

Characteristics:
Baratol is a cast-loaded high explosive. It will ignite
when subjected to a temprature of J850C for five seconds.
Baratol is nonhygroscopic at 300 C and 90% relative humidity*
It is considerably less sensitive to impact than TNT, and is
about 56% as brisant is TNT.

Manufacture:
B unitrate is heeted to -bout 900 C and is added to
molten TNT. The mixture is agitated until uniform. It is
then melt-loaded at the lowest practicable temperature.

Uses:
Baratol has been used a- a bomb filler.

Comments:
Baratol was first developed during World War I. Tho prcoorAons
given undar Conposition above are not mandatory and can be
varied to meet required purposes.



BARONAL

Alternate Nomnclatt.re:
Non-

Cerr.-osition:

Barium Nitrate --.-- 50%INJT -----------------.. 35%
Alumm --- -- 15%

Characteristics:
Baronal Is a cast-loaded high explosive somowhat similar to
baratol (see entry). It will ignite when hubje.-ted to a
telpcrature of 3450C for five seconds. Baronal is less
sensitive to "bipact than TNT, and is about 81% as brisant
ae DIT. It is more brisant than baratol.

Manufacture:
Barium Nitrate is heated to about 9000 and i added to TNT
which has been previously melted. Powdered aluminum is
added, and the mixture is agitated until uniform. Baronsl
is then melt-loaded at the lowest practicable temxerature.

Uses:
- Baronal has been used as a bomb filler.

BELAYA SM'

Alternate Nomenclature: Foreign Nomenclature:
None The ent-z- is iven in the

Russian nomeclaturoe there
is no English equvalent. The
literal +.rans1ati;n of the
term is "white compo&ition."

Composition:
Mercuric Fulminate ---- 80 to 85%
Potas,!mm Chlorate ---- 15 to 20%

Commmts
DoJaya sies' is i Soviet zxture used in percussion
compositions.
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BELLITE

Altornate Nomenclature Fri Nomenclature:
None Russian: Beit

Copiositiont
Bellites are a series of commercial high explosives ¢oataining
ammonium nitrate and nitro tcpounds# pricipally of btuane.
The original formula called ior sir-monium it.rate and mone-
nitrober ena. This benzene compound was later replaced by
dinitrobenzene which, because of ita arJ.ld structure and
greater effectiveness, was found to produce a better explosive.
The following ompositionz. used by the Soviet Union, may
be takea as representatives

Ammonium Nitrate--- 35% ..... 87% ----- 80%
Dinitr.obenzene ------ 65% ...... 13% ----- 8%
Trinitroxylene-.m-. ... W---- .. ..... 12%

Compents
eiftes are used primarily for coal mining. They are

popular in Europe and in the Soviet Union, but have not
met with much favor in the United Statos.

BITU4INITE See PEMISSIBLE XkPLOSIVE

BLACK DIAMOND See PERMISSIBLE EIPLOSIVE

BLACK DIAMOND NU-IL See PERMISSIBLE EXPLOSIVE

25



BLICK POIDR..

BLACK POtID"M

Alternato No m;ielature: Foreir."n NomnclrcIatu.e-
Gunpowder French: koudre noire

German: Schwarzpulver

Hu..:garian: Fekete lopor
Itl<Ian: Polvere nera
Russianz Chornyi porokh
Spun.ua: f'Q.,.vora negra

Composition:
Potassium or Sodium Nitrate ---- 75% )
Charcoal ----------------------- 1% ) approximate
Sulfur ------------------------ )

Characteristics:
Black powder is a gray-black to black, press-loaded for
loosely packed) explosive. It will ignite when subJected
to a temperature of 4270C for five se.onds. It is insensitive
to shock but highly sensitive to friction and heat. it is
only about 50% as strong as TNT, being the weakest explosive
uscd as a bursting charge. Black powder is hygroscopic, and
is therefore unstable in storage except under conditions of
controlled h"!"4dity. It will not jurn completely and the
re3idue causes excessive corrosion of the gun barrel and
produces large quantities of smoke.

Uses*
Black powder may be used in primerR, igniters, shrapnel
charges, safety fuse, quick matches, and rarely, in
bursting charges for low explosive shells. During World
War II, the Soviet Union used two principal types of
black powder: "melkozernistyi" (grains of about 1-m)
and f.krupntzernisLyiW (grains of about 5- to 10-mm).
These were used in some igniters, delay 1iizes, and 'i
incendiary, illuminating, shrapnel, and propaganda
amm-nition.

Manufacture:
Sulfur of very high quality is pulverized together with
charcoal, in the specified proportions. The pulverized
matevial is then mixed either with t0he pulverized nitrate
(Uso of vury high quality) or stirred into a saturated
solution of he nitrate (depending upon plant equipcent).
The product is ground, pressed$ and re-grouni t- Insure
uniformity.



Black powder also has been used in countries such as
Fraice as a cheap blasting explosive for commercial
pru.nnes. For such use., France has produced three
varietien of black powder:

L.nte Ordinaire Porte
Saltpeter (sodi "u or---- .. . .-----------.-
potrissium nitrate)

Charcc -1 ---------------- 30% -------- 18% -------- 15%
Sulfur ----------------- O% ----.-- - 23% -------- 13%

Co;~Ments,
The military applications of black powder have practically
disappeered due to the development of more efficient
explosives. Black powder containing potassium nitrate Is
called "Ar-n Black Powder;" black powder containing sodium
nitrate is called "comercial" or "sodium nitrat,, black
powder.

BLASTING GELATIN See also DYNMITE, NITROGLYCERIN

Alternate Nomnclaturet Foreign Nomenc.lature:
Explosve Gelattin French: Glatine explosive,

Gelatine detonante

Sprengguwmi
Hungarians Roboan6zslatin
Italians Gelatbina eploiive
Japanase See DYNAM11PE

%u*sian2 Oremuchii studen'
Spansiih Gelatina explosiva,

Gelatina detonante,
Dinamita gama

Compositions
Nitroglycerin ---------- 90 to 93%
Nitrocellulose ---------- 7 to IM%
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Characteristics:
Blasting gelatin is a yellow, translucent, soft, elastic
explosive material. It is less sensitive to shock, friction,
and impact than nithor nitroglycerin or guhr dynamites (dynamites
with inactive base). "ThicUcnr" gelatins (those utilizing
smaller qu tities of nitrocellulose) are known as "gglatin
dynamites" (see entry). Blasting gelatin is completely
insensitive to water, and is far more difficult to freeze
than g- dynx . te. However, when it does freeze, its
sensitivity increases markedly. Blasting gelatin is about
as s=a-be as nitroglycerin; it is completely stable at
ordinary temperatures. Rapid temperature changes, however,
cause the nitroglycerin to exude and result in increased
sensitivity. Blasting ge!Atin is difficult to explode,
the rate of difficulty increasing with increases in nitrocellulose
content. A high nitrocellulose content changes the explosive
characteristics from those oZ a high explosive to those of
a propellant (see DOUBLE-BASE SMOKELESS PROPELLANT).

Manufacture-e:
Nitrocellulose (collodion cotton type) is mixed into
nitroglycerin for the preliminary gelatinization. The
resulting colloid is mixed by shovel or by hand and is
allowed to stand for soma 20 to 25 minutes. It is then
sent to mixdng machineb., where the absorbents are incorporated
into the colloid. Tho gelatin is then placed into cartridges
by means of screw rachines.

Uses:
The high brisance of blasting gelatin is used to best
advantage for the blasting r very hard rock. It is also
excellent for use in underwater blasting operations.

BULK POWDER See E. C. CPOWDER

CARLIT

Alternate Nomenclature: Foreign Nomenclaturec
None Jaaee ait

coposi-:!i,
Amrnoniu. Pcrch-,=ate.... 56.%
Silicon Ca 6bid) .-------- 16%
Wood Pulp----.-.-------- 12%-
Petrol3u, ---.---..-------- 6%
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C1?11q!t

Coentss
Carlit is a Japanese explosive composition which was first
used during World War II as a bursting charge for mines 3nd
depth charge., and in demolition charges., primarily to
co!.jerve the litritd supplies of benzzne and toluene. At
present, it is used extensively in Japan for industrial
purpoos, and is being utilized in experimmital solLd
rocket propellant.4 Since the first carlit composition.
(listed above), several mod.fications have been produced.

CEWOULOSE NITRATE See NITROCELLULOSE

CHANAYAKU

Alternate Nomenclatures oreign Nomenclatures
None The entry is given in the

Japanese nomenclature; there
is no English equivalent.

Compositions

Dinitronaphthalene ----- 30%

ComuentsI
-nayakla is a Japanese explosive composition which was

used during World War II as a bursting charge for artillery
Smmunition.

CHAYAKU

Alternate Nomenclature: Foreign Nomenclaturei
None The entry is given in the

Japanese nomenclatur,, there
is no English equivaleut.

.PitinAcid---- 75%

TNT- ------------- 25%

Commients :
Chiayar~u In a Japanose explosive composition w| ch was
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used during Wsorld War II as a bursting charge for aerial
bombs.

CREDDITE

Alternats Nomenclature: Forei A Nomencla-tw-az
None French: Cheddite

German: .. Cheddit
Hungarian: Cheddit
Italisun: Cheddite, Alto esplosivo

al clorato di potassio
(potassium chlorate high
explosive)

Russian: Shedit
Spanish: Cheddita

Composition:
Cheddites are a series of chlorate (and sometimes
perchorate) explosives. The two types given below,
manufactxred in France, may be considered representative:

Chaddite No. 1 Cheddite No. 4
Potassium Chlorate-....- ... -------------- 79%
Sodium Chlorate --------- 79% --- nnnn----------- *be
Castor Oil ..--------------- 5% . ------ 5%
Mononitronaphthalene . . -------------- 1%
Dint.rotoluene ----------- 6% ----------------- 15%

Characteristics:
Cddi'tes are more sensitive than the permissible explosives,
and the chlorate cheddites are more sensitive than the
perchlorates. The lower sensitivity of the perchorates
makes them tha safer chedditee to handle and transport.

Uses:
Cheddites are widely used for commercial blasting purposes.
They are used in France for both industrial and military.
blasting operations.

Comments:
a-- ddites were developed in France. They have, however,
been adopted by many countries. The Soviet Union has not
used theza since the country feels that its alr.ozites (zee
'ntry) are preferable.
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CQXL TAR SALT

COAL TAR SALT See TRINITROTOLUIEE

COALXAE See PVISSIBL% MPLOSIv%

COU1LIE See PEMISSIBLE EPLOSIVE

CO-LODON See PM BISLIE EXPL4IVE

COLLOIDED PROPELLANT see SMOKEL8 PROPMIA14T

COKPOSITZ PROPELLANT

Nlone

CO~osilonton:Ite propellants contain no nlltrooelluiose or n-to-

gycerin (as do other types of modern propellants). Th
norw v =nsist of an organic felh (such as awon4,m
piorate, an inorganlo oxidising agent (such as potassium
nitrate), and an organlo binding agint. A representative
oo~fAPoitonf kno as T-9 is given belows

AuioniUM PiaAate---.. 40.7%
Potassium Nitrate--...- 0.
EtbA Oeluloae ------ 4#51Chlorirated Wax ------ 4o5%
calaiv. stearato ----- 0,5%



COM?OMflE PROPE11T~?

Characterist ics:
C6*1Tlile -propoenmts are an umnofloided heterogeneou
,dIxture of ±igrdients. They are more or lesplastic,'

become brittle and crack* TWD cannot be used with safety

U at temperatiures of -120 0 anid under, Tlw burning of

theoib profelt ts im olve a a t I "mnufaotu of white-be

prhe natuing ares pinolv te cnles an baplistic
eof tetso thedes obebs poeln.cusdb ne

in temtperelaoipoelants h da ave een ssstdUcefl

temPeortues Furthans ere deomn. inrstnce to tspeatii

efanges wil thee deba betrobpedlag nts ae ~ deepd

CCHPOSITION A

Alternate Nomenclature:

Beeswax. or wax derived from patrols=u-..5

Characterieble~ss
aI A in a white to buff (Ailthough German and Italian

compositions were cyed blue and red r'espectively), press-loaded
ezplos5.ve. It will detmonte when subjected to a teapez'ature
of 25000 for five seconds, Comosition A is about 30% stronger
than TNT. rt is entirely stable but is slightly corrosive to
steels mingnesiumj coppers and copper 4loye. The w-wc raduc*.3
the comipoition',f wwlitivitys However# the wax w~et .at
enter In~to det-,.&a :.ion and therefore reduces vfiloc-*y. In
buiwnnu the wax :also robs the explosive of some oqrou,
thereby reduici%, : .ts stre-ngh.



COIPOSITION A

Composition A is best used as a booster with small amounts
of wax, which does not coat the grain. It is also used as a
bursting charge, where larger amounts of wax are used to act.
as grain coating.

Coinmnt s
Changen in the granlation of cyclonite and the method of
manuraelue have resulted in variatica.s knoun as composition
A-2 and composition A-3. A simil.r " tin"called
"angaya-21" (see ent-y), was used by Japan during World
War II.

COMPOSITION A-2 and CO4OSITION See Comments under CWO~1"TICN A

A-3

COMPOSITION B and C04P0SITI() B-)

Alternate Nomenclatuare: Forein Nomenclature:

Jupanene: Vigotanyaku
Swedish: Hexotol (Brand name uded

by Bofors of Swedeon

02mogsltionsCco'de........... 9
TNT..-. ......... B% U.S. composition B
Beeswax- --- ......- 1

TNT--.......... 50% Foreign coMosition B

mlnit---------.60-TNT --.... -------- 4% Composition B-2

Charaoteristict I
... Cos ions B and B-2 are dirty wlwite tz brownisi. yellow,
cast-loaded explosives. Comp'sition B wriln detonate r.an
subjected to & tenpekature of 27800 for five seoon4,s It
is slightly corrosive to steel, sagnesi%,'.p ,,p 'tr, and copper
alcr-, Compositions B and B-2 are wAry st le with reapoi.,
to teo.peature. Composition B-2 is much move sensitive than
compostf ion B. Both are better than composItion A in that
an activa desensitizing ag3nt increases power. Howevorp
sensitinl L17 and TNT content are diosdvantages (the latter
because i. may be in limited supply).
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UO1POSITION BV B2

Manufacture:
Wet cyclornite is slowly added to TNT which has been previously
melted at IJO 0C. The mixture is heated and stirred until
all moistura has beAmn removede Wax is added and the mixture
i thoraUghly stirred. It is then eooled to a suitable
pouring temperatu-,v.

-- Oopoeition B is used by all nations ae a b,%o 4 . g charge
in ammunition whioh does not. have to penetrate a target
(ex, mineq bombs).

C"*POSITION 0

Alternate Nomenolaturon
" PIaes qO = v5 (along

with other composition
C.serios explosives)

Ptioitrn-rn 88.0%
OilM-MMMOMa---- 1.i4%Leithn--.., 0.6%

Oharateristics :
* MO os1i-i 0 is a white to % ,wnp k' nd-tamped explosives It

will detonate when subjeeted to a temperature of 2850C for
fivo scoons. Co~osition 0 is non-reactive with met as, but
is unstable, It is lea effective than composition B but 21%
more efficient tha TNT in, shaped charee. It retainas Its
plaetioity between 00 and 4ock but below 0O0 it beose
brittle and insensitive while above 4000 4 becomes 6-=W and
tenus to esmde oil. Lecithin is used to prevent the foxmation
of large o e-.tals wbK h would increase sensitivity,

Composition 0 1a used as a demolition agent b7 man countries.
A similar compositionp oallid "oshitsuyaku" (see entry)1 was
used by Japan during World War Il,
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COM'OS~IoWIT 02

CLOSIO3TION 0-2

Alternate Nomenclatux's:
Pia.e 23josvl (along

with other compoitio'n
C-series explosives)

flgostiont

lMononitrtolinen .. s..... 2.7
Diirtlee .. 12.0%

Wet otz~,uoe-mm 6%
Deth1forwwamdaw-m-eu- 1,0%

CaateritAc!
~Compii-&on C..2 ia a ifnits to yallow-browns hand-tmwp.d

exploeiive It wi-U detonate when subjeoted to ?A tunre
of 285% for five accidai Co.-oultier. C- 14* plastic trom
..300 to 5200t it bacaxe Ions plastic in hot vtorage because
of evaporation of voltle matter.a Composition 0-2 is
more sensitive and ef footive than composition 0 since 196P

1b 3% bf'the' atokia1 Is inert compared vith 12% in
*oposition 09

CiJomposition 0-2 la used as a pl.astic deolitioc agent,

0QaOSITI0N 0.3

Arnt tomao nai! tet

wit~h other composition
0-aeriev esplosives)

~~ 77 .1%

Mononitrotoluene ----- .0%)
Dinitrotaluens,--.----- 10.A% )Plscizer or p~latun
TWTMONMMuMu MOMOMMwMuMWM 14.0%)
Wet Nitrocellulose.-... 0.9%)



CO. IJO,..T.,.OI C3

Characteristics?
Mompb ion C-3 is a yellowish, puttylike, hand.tamped explosiv.
It .. detonate when subjected to a temperature of 280C for
five secon"o. Two classes of covposition 0-3 (Class A and
Class B) are manufactured, in accordance with military spoci-
fications. The two classes differ oyaly with respect to
aedlty (see Uses tolow). Coi-iipo ion 0-3 is pliable at
normal temperatures and can be easily molded to suit require-
ments. It is hygro-copio, but its brisance is unchanged
after total ir.,.arsion Ln water. It is more brIsant than
TNT, but lesa brisant than tetryl. Its sensitivity to
impact is airelr to that of TNT. but much less than that
of cy'laitae Composition C-3 is zsonahat uistable. When
exposed to aIr at 250C for five days, it loses 1.2% of its
weight because of its voatility. Moreover. :t beiomes hard
and brittle at -290C and undergoes considerable exudation
at 7700.

±afluxacture: -

letryls nitrocellulose, and the nitrotoluenes ur mind
together to form the plasticizing agent. This plasticizer
is then heated to 10000 and wet cy lonite Is added, The
mixture is stirred and heated until the composition is
uniform and al the water has been driven off.

Usest
Class A omposition C-3 is used fo±' the manufacture of
demolition blocks Olasls B oUmposition 0-3 is used both
for the manufacture of demolition blocks and the loading
of amunition where a lower acidity is desired,

Comments S
.. oposition 0-3 was developed to improve the instabilitpr or
oomposition 0-2. It has not been completely satisfactory
in this respect, and is being replaced by composition
C-4 (see entry).

OCPOSITION C-4

Alternate Nomenclature i

Plastic Explcuive (#long
with other composition
0-series exploives)
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CO4POSITI01 04

Conposition:
C y c l o n i t e ... . - ----------------. 9 ! .0
Poly' obutylsne- - -............. 2.1%
Motor Ol -----------------... 1.6%
Di-(2-etbyhexl) sebacate.. 5.3%

Characteristics:
Comp ? -4 is a dirty white to light brown, puttylike,
hDind-tsviped explosive. It will explode when subjected to
a temperature of 2900C for five esoconds. Composition C-
has a higher stability than composition 0-3. It is
e.Qsentielly nonhygroscopic. It will not harden at -57 C
and ial not undergo exudation at 770C. Composition C-4
is less sensitive to impact and slight;Ly more brisant than
composition C-3. The tvo Z - --.
seimitivity to initiat:'Wn.

Manufactures
-- e iobutylene plasticizer, previousl made up in ether,,
is mixed w!th cyclonite (crystals of 44 micron ise or less)
either by machine or by hand kneading and rolling (machine
mixing uses a Scbrad6r Bowl mixer). The mixturo is then
dried at 600U.

Composition 0-J4 is uned primrily for demolition blocks.
It is well suited for underwater demolition if properly
packaged. It is ideally suited fo- cutting through steel
because of its plasticity and its high velocity of detonation.

Comentsr
Composition C-4 has beer. developed to improve the instability

-and hygroscopicity of oomroition C-3 (see entry). It has
not, however, entirely rep laoed composition C-3.

0 POSITION T-9 See CaPOSITE PROPELLANT
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C XDLI.TE

CORDITE See n"iso DOUBij-BAE S

PROPELLANT

!t_2ature: Feig Nomnclature:
None birtlsh Udit e

Fr ech:. Cordite
Gsrmant Kordit (rarely, cordite)
Hungariant 1-ordit
italiant Co.rdite

Spanish: Cordita

Cor~osition,A typical composition is listed below, Percentages may

vary depending upon the manufacturer and thA end-use of
the product,,

Guncotton - 37%
Nitroglycerin----- 58%
Mineral- Jelly------ 5%

Characteristics:
Cordite is very similar to brown twine"in appearanoe (henle
its i am e)" Its other characteristics are those listed for
double-base smokeless rropellants (see entry).

Manufactures
--Nitroellulose (guncotton type) and nitroglyoerin are mixed

together by means of acetone. The miner&! 4el6y in then
added, .and upon remvmaI of the acetone the colloid is
pressed into coovds.

Uses a
Cordite in used in Orea. Britain as the propellant for the
armed foroae In this reopectp the term is often used
loosely to apply to propellants deviating considerm~bly
from the composition listed abovet Oordi5e is used
throughout Western Surope as a standard military propollanv.:
In the United States, it does not meet satisfactorily
U.S. Arzr specifications,

e cauee of the gwm-barrl erosion caused by cordite a
modification was introduced, colled "cordite M.D."e 4.601
"cordite, modified") and containing 65% nitrocallulose
(gunootton type), 30% nitroglyoerin and 5% mineral joelly,
A further modifioation, called "cordite R.D.B., (Research.
Department B). was introduced during World War . ', .:xtend
thV 31pplP "r iolvents. For this purpose, -or4t& R.D..
contnins nitrosellulose of low nitration. The for,1 a rxa1.m
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CORDITi

for 52% nitrocellulose, 4~2% nitroglycerin,, 6% mIinoraJ. jell',y.
Cordite M.D. is the preferred typ .

CRESM~ITE

Alt ernate Nomenclatwet

Pieia Acid ------- 60%

Tiritraeo --- 0

=revsiltc1i a high explosive closely relata3d to ploria
acid@ It ios momowhat l03s sensitive to Ic-paot and shook
than ~iz~acido and concqueni~ly requires a ingro'
powerful charge to initi~ite its detonation.

2 CIIrexyits In now rarely used am an exploaime It was :Vasal
%lead by France ag a burst~ng charge and subsequently was
used by " mot cowtris It was quickdy replaced by TNT.
howeverp iw an inexpensive manufaturing process for tNT
was found. France and the Soviet Union still ude oressylite
to a llimited extent.

Alternate Noiencatuz'e, Lolg uacamO
Oycltmer~p~ne.BriUY hs hrD(Reearrh Depart-

triuitradnne mient "ploaive)
frizethylont'iitrandine Frencht Ixog no

Cormui 8  Hc--gen
VOTE, The term "RD!," japnnoo Shouyaii Tu-oyack

although British In Italian: T-4$, Trim 61oilentri-
originp is often vaed nitroarains,
Interchangeably ith R~kuians OhalcsoLg'l,n Gh
"oclonite" in the U.S, Spanisho Oiolonita* Fdgeno
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CCLONITE

tu __143 '02)1 or C3 N606 -c chemica' oompound containing the
f;01o0i "percentage by -weight of t he elementist

Carbon-... 62

Hydrogen---- 2,72%
Nitrogen--- 37- 4%
Oxygen----- 43.22%.

Charpcteristicst
Oyeoonite is a colorless or white, press-loaded high explosive

melting at 2040C. It will detonate when subjected to a
terature of 2600C for five seconds. Cyclonite is classified
into two types, iu accordance with military speclfioations.

Type A must have a miniium melting point of 200°C (the melting
point given above is for pure cyclonite) and a. maximum acidity
of 0.05% (as nitric acid); 4ype B must have a minimum Weting

point of 1900 0 and a maximum acidity of 0.02% (as aceti4
acid). There is also a alight difference in granulation
between the two grados. Type is the less pure of the
two types, the impurity consisting mainly of HI (see entry).
Cyclonite has no' reaction with aluminum or stainless steel.
It reacts slightly with copper, brass, mild steel; and
cadmiumq and when damp it also reacts slightly with rnikel
and zinc. Cyclonite is nonhygroscopic at 300C and 90%
relative humidity. It is as stable as TNT at temperatures
under 1000 to lOC. It has been stored for ten months at
85oc without any change in stability. Oyolonite has the
same sensitivity to impact as tetryl, tAt is more sensitive
to rr.cuon tasan tetryl. Both types of cyolonite are equally
sensitive to impact, friotiAns heat., and initiation,
Cyolonite is more powerful than tetryl and is considered the
second most po.zaf'il ataadard wiiitiakry explosive (ntroglyoerin
being the first),

Formaldehyde is reacted with ammonia to .ield hexamatbylena-
tetraminej which in turn is nitrated to yield crude cyolonite.
The oyclonite is collected by filtration and is washed and
ground.

Uses,
- Cyolonite is used mainly in mixtures (corosition A compo-

sitiona B and B-2, compositions 0, 0-2, C-3, and 0-4, torpSx,
PTX-1, and PTX-2), but can be used alono as a oubbooster,
booster; and bursting charge.

cmmentsI
The chief imprity occurring in the manufacture o;" oyclonite
is HHX (se e try) Its presence in oyolonrt. is iwt
considred ha ,iful.

40



CYC WrRAMBMWI E~N-
TETRAM

CYCLOTRAMETHYLE2nETRA- 1106 HMX
NITIA14INE

C!CL-2 MYILEyUMINITAM INE See CrOLONITZ

0),OJLOTOL

Alternate omnllAtuOt

itrat..--.-- 21%
Cyclonltm.WmmO.f 21%
TNT:m =--- -- - 40 1%

~~J~w~uminwumsm18%

Charaoteristlos 2
ray,# ca t-loaded explosive. It will ignite when

subjected to a torperature of 40000 for five seconds. M1X,
,intended " an i;ii 'ovement over toroex, is log sensgitive and
more Powerful than torpeto and is very muitabl.,w for depth
bombs. it is, toweva., bygrosopio rnd raOt, with pe,ali
in the same manner aa amatol (see entry).

W O 1onite Is slowly added to moltw'. TNT. The mixture is
stirred until all water is removed. Auoaium nitrate is addcd*
iLhb mktvre is heated ad stirred$ and aliminm Is added.
Stirring Is continued while the mixture is cooled.

DBX can also be made by adding 21S 8anium nitrate and 18%
aluminum to 42% coosition B (of 0/50 prol tions) plus
19% molten TNT.

MX my ' t used as a bursting charge in dept i bombs.
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Comment3:
DBI my be considered a: ttrpex in which half of the cyclornite
content has bers replaced by ammonium nitrate* &IA "th.ough DBX
has been usPA in the United Ste vee and Great it has
not been standardized for general use.

DDNP

Alternate Nomenclatures
IA3od ntOphl
Diazol

CoptionsCo ins'or C 2N0 -- chemical compound contaiing
the following percentages by weight of the elementst
Carbon -.---. 343
Hyrdrogen--- 0,96%
Nitrogen--- 26,67%
Oqgen----- 3807%

C-aracteistics:
"asagroaenish yllow to brown, prose-ioaded a:los.=a
melting at 15700. It wil explode when subjected -o a
temperature of 1950C for five seconds. D1eP is nonhyproscopio.
It is as sensitive to impact and friction'ah lead -aside.
It in as brisant as TNT, and mure brisant than mercuric
fulminate. Its itability is uatisfa tory in that it can
be stored at 500C for at leas 30 months without change.

Manufacture:
PiPra--o acid is prepared by purifying the product resulting
from the evaporativn of a mixture of an alcoholic solution
of a moni' picrate (explosive D) and ammosJum sulfide.
Picramic acid is suspended in bydrochloric acid, and the
mixtre is cooled and stirred. Sodium nitrite, diluted
with water, is added and the resulting precipitate is
filtered and wshsd. This precipitate is diassolved in hot
acetone; uipon the addition of ice water, DDNP ia precipi-
tated.

Usts
DDNP is used extensively in commercial blasting cape, and
to a lesser exiert in military priming compositions and
detonators,,
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DFGI

DION See also PROPE1LMTS, FCiFIGN

. (Germnand ftalien Propeljants)

Alteranto Nomenclatures
MitY:Lefeglycol Diritrate

Dinitrodigiycol

--mosit2ont . O,2)2 or COHV,207 -- chemiacl compound contai&ing

the folloi win percentages iy weight o. h elements:
C~bn .... 24.5o%

Hy&-ogan-....h.11%

Nitrogen---- . . 28%

Oxygen------ 57.11%

Characteristics I
TOM isi.colorless explosive conpound. 

Tt will datuate when

subjected to a temperature of 23700 for five secon.&z. It-

sensitivity to imp4&t and its power are less thn. those of

nitroglycerin) it is, however, more powerful then TNT. DE1N

is extremely stable, ouch more 
so than nitroglycerin. When

free of acid, it o"a withstand storage ov loang periods of

time at ordinary teoraturee without ohanae, DaN has a

igh volatility and it will impart this esractoriti0 to

exploesive omposf.tio 3 of which it is a.in~adienA.

However, it has the advanties of 
cooling the temperature of

xplosion of explosive compositions, 
and thereby reducing

gun barrel erosion.

Hannfactvre i
Daer~hYlene glycol is r-acted N.-Ah iixed acid to precipitate

DEGN. The separated D1i is purified by 
washing (the purity

of the product depending upon the 
purity of the ingredients).

UsesI
DEGN was used more or less extensively 

by Ge):vary and Italy

during World War II in propellant ciw.Positions of the

double- and triple-base types, as a 
replacement for nitxo

-

glycerin. The Soviet Union has also employed DBN 
in

certain propellant compositions, but not to any large extent.

DEPTH BOB EPLOIVE See DBX
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YE-ONAINGOIL

DETONATDIG OIL See NITROGLYCERtIN

DL1i4ZDINMORPHENOL Sea DIA-F

DIAZOL See DDNP

DITHMLYOL Dfl4ITRATE see DEGN

DINIAODIOiLICOL DM

DINITOMEZDIAW 3 BSMN

DINO s* DDWP
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DONARfE

DONA~cif

AlternatA Nomnnclaturiog F Nomeiiiature:
None German: Dorarit

Composition:
Tho-folowing composition3 zAy be taken a& representative:

Donarite I Dq: arite 1 Donarite 2
G(latin typ . owdery type

Nitroglycerin --------.............----- *.. .. Is - - .
Nitroglycol -.----- 22.0% ------- .--- ------------
Coll oi d C ot-ton .. . .... . ... 1 . O% ------ - --- --.. .. .- ..

k _onium Nitrate -------- 55.0% .------ 81.% 8h.0%
Sodiiim Nitrate ------------ 10.0% -------... -- ,
Aromatic Nitrocompounds---- 0 ----------. ---. 3.0

TNT ------ ....----------. -- 5.0% . . .0%
DNT (liquid) -----------.-- 6. .... 2.0% . . ...
Wood Meal ................. 0.8% .... 2.0% ... 9.0%
Dy ----------- 0,2% ---n 0&5%iwia

Comments
Donrites are a group of Germau dynmite-type m l exlosives.
Donarite 1. Ustd above, was maufaoturod during World War 11.
Another type of donarite, containing 6780% aMuonium nitrate,
12-25% TNT, 3-8% nitroglycerin, 0.,2% nitrocelluloseo and 4%
vegetable meal, was manufactured for military purposes and
was used as a grenade filler. Donarites currently being used
are of uncertain coposition.

DOGBLE-BASE COLLOIDED See DOUBLE-BASE SNCKELESS PROPm"IANT
PROPELLANT
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]DL'.-BASE i LS
PROPELLANT

DOUBLE.-BEAS SMOKELESS See also BALLISTITE, CORDITE,
PROPEILIT NITRCELLULOSE, I'lTLOGLYC-T,

51-OKELESS PROPEILA14T

Alternate Noznenclature: ?roin !"In nclnt'

Solvnlese Prop lat --ng r =& W9 j~ alapwnyag l~por
or Powder Russian: NitroglitserinP'5vyye

Double-Base Po,.der r.rokh
Double-Base Colloided Spanish2 P61vora do doble bas

Propellant

Double-base smokeless propellants usually contain nitro-
cellulose and. nitroglycerin as +.e ,,r'rmipal ingredients.
They may consist of from 60 to 80% nitrocellulose and fromn
20 to 40% nitroglycerin. In some c-:ea, hicever, zitr;-
glycerin is partially replaced by other organic ri;rate*
having Qhe property of gelatinining nitroooll'lole. Stabilinera
&nd other additives are usually included to achieve desired
resu~lts.

Charateristicso
Double-base propellant. vary from olive to blaok in color and
az manufactured in as ,w forms as single-base propellantas
i.e., strips, flakes, spheres, pelleta, tubes, and perforated
cylindrical shapes. Double-base propellants have greater
potential than singlse-base propellant# benause of the
additicnal energ content avai2.able from nitroglycerin.
Double-base propollants are less byposoopic tha i sin e-base
types Moreevor double-bs- -p oiants contain less solvent
than sing.e-base types and therefore have a hIghea inherent
ballistic stability.

DOOu -base Propellant. are manufactured by one of two
proOOesoip the "solvent" process and the "zonsolvent" or
"solventleso" proc.ss. The solvent process Is simLla to
that uced for the manufacture of single-base Smolcmless
Propellants (sev entry), except that's ,ixturt of ethanol
and asetone Is used " the solvent and the solvent reoovery
procedure is omitted because of the hazard involved in
recovering solvents containing nitroglycerin. The non-
solvent process is used when the nitroelycerin and other
colloiding agants constitute approximately 40% oi' the
oompooition. In this prooes wet nitrocellulose Uii mixed
with nitroglycerifn. The s tabllsor (cntralits) 4:;"
ft and water rewved by centrifuge. The oolloi.d -s jartially
dried, and aW r e ining in.adients are mixed in. T1e
remaizing water 4,i removed by rolling.
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DO1LE -BASE SiOK I,.
PROPELLANIT

Use s
Before World War II., doube-base propellents were .L~trni;d to
use in mortar and small, arms ananrmitioa. Since then, tbey
have been used in most ty1per of airmitlcn , as vi1 ac in
rocet, propellant coiipositions.

Coments:.
Doubl'e.baze propellants havn replaced sinile-base propellantn
in many ammuition pre~.Aiant applicationc. The-y have the
advant; ge of higher erergy content arc! zreater eal-e of
stabilization. Since doub2.e-base p x2rt6have a great-or
potential, a specified quantity of double-base -propellant
will give better ballistic results than an equal quanitity
of alingl1e-base propellarit.

The term ftdouble-base cllo-ided propellant" for dbuble-bs-:e
smokeless propellant -isk comning into i.ncreaa1.ngly wido usage
since -it is-more accurate in it9 description (tbese pro~pefllants
ar~e not entirlyr Lmokeless).

DUNNITE *Seo EXPLOSIVE D

DU013M See PJS1. .BLE "EYPLOSIV E

DYNAMITE See also ASTWALTE., DONARITSE,
DYNAM0,N NITROGU~CERIN; &iai specific
types listed under Composition
below.,

Alternate Nomenclaturet Foreig NOMnenlature:
see Comi nt~s b~w French:- Dynanite

Germant Dynanit, Sprenkastoff
Hungarian: Dinauit
Ital ian:- Dina.-ito'
Japanose, Kaiyaku
iRussianx 3inamdt
Spaniahti. .icL'it a

Gorxiutn dynmest 0ELATIN0hE~-NIAXJiIT,
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DYWAIME

00112 NAMIT , gubr
dynamite; SICHM-
MfITSDDMANITs
safety dynamite;

blativig gelatin.

Japanese dynamites (trade
names of the Hippmw Oile
and Fats Co.,q Ltds. I
ICAISU, blasting gelatin;
BARCU NO. i.& NO. 2,
gelatin; iMI NOS. 11.o

2, & 39, KU~AKIq special
ammonia gel.atin; SHIN-
*KYORYOKtT, :immonia exp3losive;
SHIRA M, TontLc-iRAume
NOS* 1 & 2j permissible
gelatin; SHOAN, SHIN.
IOKU-SHOAN,. permise.1.*blo
=moIa dynamite;

L-SHOAN, low densi.ty
p~risseiid-e dynamite;
NO-SHOrAN BAKUAKU, SHOAN
RA!CUY'KU NOSq8 f, Ir#4.-
permissible imuuoniwn
nitraths explosive.

Soviet dynamite.. MSKUCH3
SUMINlP, blarting glatim;
ORISUTIN gelastinized
nitroglycerin; PLASTIOHESKUI
DInAMIT, pAMt~ dyiJ6e

0 FA~tesexcept mdllta:y ft=azte contain nitroglycerin
plum varying ocabinatitoes of absorbent materials, oxdiseras
antacids$ and fressing-point deprs:--antse DyMiteu can be
grouped into the basic type. listed belowt

Blasting Gelatin
Gelatin Dynami
Low-Fwessirg, ax4 Non-Freezing Dynamites

Permissibl1e 3Zp;'.oxIve

For the compoition -" each type, see individual entries,
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Characteristicst
For specific characteristics, see entries for the typeg
libed under Comosition above. In reneral, dyiamites are
sensitive to shock, friction, and heat, unless deseritized
by inert materials which, in turn, reduce explosiv. i.ower.
However, dymmites are noN, as sensitive to moderat3 shacks
as nitroglycerin, and are aaffer to haydle and transport.

Manufacture:
For specific processes, see entries for the types listed
wider Couloosition above., The manufacturing processes noriwlly

involve simply a mechanical mixing of the nitroglycerin
with the other ingredients.

Usesa
Dynamites are used universally for blasting operat;,ne botb
above- and below-ground, and underwater. The spacific types
listed under Cmoition above are used to accomplish specified
blasting operations. Fr example, the blasting of soft
rock or earth is achieved with a straight ammonia dynamite
because of the explosive's great heavir.g force and relatively
low rate of detonation the blasting of hard tough rock
is achieved through a gelatin dynamite, which has a low
heaving force but a high rate of detonation.

Coyments:
Th term "dynamite" has both a general and a specific meaning.
As a general term it is rzed to refer to all the mixtures
listed under Composition above. As a specific term, it is
1sed as an alternato reference to straight dynamites.

Military blasting operations usually utilize the same types of
dynarites as commercial operations. However, military dynamite
has been designed for certain blasting and demolition work(see entry).

Recentlyj, a trend has developed in the United States leading
away from nitroglycerin explosives to cheaper blastiug
explosives such as those based on ammonlum nitrate.

DYNaI1ITE NO. I Soe STRAIGHT DYNAMITE
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DfIAMITIJ ITH ACTIVE BAXIS

DYIIMITE UITH ACTIVE BASE Soo STRAIGHT DYNAMITE

DYNAMITE WITH INACTDIE BASE See STRLIGHT DYNAITE

DYNAMON

Alternate Nomenclature:
None

aoi1sitiont

Dynamon, as originally made in Austria, had the following
compositions:

Dynamon Wetter Dyn~mon

Ammonium Nitrate-----,- 7 to 8% ......... 91a
Red Charcoal ---------------- 12 to 13% ---------- 4%
Putasgium Nitrate--.-----. ° .--.-..-. 2%

The present compositions, as used in the Soviet Bloc, are as
followst

Ammonium Nitrate-----. 89% ---------- 9%
Peat --------------- 11% - ...
Vegetable Meal-----.. ---... 10%

Characteristics:
Dynamons are very stable in storage. They are more powerful
than straight dmamltes, to which thej are closel'y related.

Usest
Dynamons are uzsed by the Soviet -Bloc for hard ore blasting
and for excavating. They are no longer used in western
Europe.
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E. C. PCJD.a

Altarnat, Nomenclature
Bulk Pow;der

Composition:
Nitrocellulose (13.2% NSU%.. 80%
Barium ------------- 8%
Potass!tiT Nitrate ----------- 8%
Starch --------------------- 3%Aurine Dye ----. -.--. ----... . . 0.25%
D i p h o n y ! ._ n ---------------- 0 .7 5 %

Characteristics:
F . C. powdler is an orange or pink, coarse aand textured oxplosive.
It will detonate when zubjected to a temperature of 2000C fwc
five seconds. W;hen dry it reacts slightly !;it), c-j,-cr,
magnesium, magnesium-aluminum alloy, and mild sBtel plated
with copper or zinc. When wet it severel3r attacks copper,
brass. magnesium, magnesium-aluminum alloy, mild steel, mild
steel coa.ed with acid-proof black paint, and .mild steel
plated ulth capper, cadmium, nickel, or zinc. E. C. powder
absorbs moisture readily and therefore must be protected
from tha atmosphere. It is sensitive to friction, shock,
and heat. It bu.rns extremely rapidly in the open, but detonates
if confined. It is, thpreor,, sufficiently sensitive to be
used as a high explosive as well as a propellant. It is
usually exploded by flame from a prim_ :r or fuze.

Uses:
E. C. powder was use6 at one time as a bursting charge in
fragmentation hand grenades. It is now used in shotgun
shells and blank ammunition. Its burning rate prevents its
use as a standard military propellant.

Comments:
name "E, C. powder" is an abbreviation for Explosives

Company Powder since it was invented by the Exploives
Company at Stowmarket in England. -'t was one of the first
nitrocellulose compositions to be developed.
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ECIIRSITE

ECRASITE

Alternabe Nomenrlature: Forein Nomenclature:
Aiiconium Cressylate Prench: Ecrasite

Germn: Ekrasit
Hu. varian: EkrasitIt~li n B oxasite
Ruasion: . Ekrazit
Spani sh- Ecrasita

Cooosition:
C6H.-H->(NO2 ) jONHH cr C7HBN4O7 -- chemical compound containing
the foiiowing percentages by weight of the " -m t,
Carbon ------ 32.31%
Hydoroaen --.- 3.10%
Nitrogen ---- 21.54%
Oxygen--- 43 .05%

Characteristics:
Ecrasite is a high explosive clo3ely related to picric acid.
It is highly stable and only slightly sensitive to impact.
It is twice as powerful as dynamite, but its detonation
is difficult to initiate.

Uses:
Ecrasite is now rarely used as ai explosive. It was former)y
used as a bursting charge, erspeially by Austria. It is stf.U
used by the Solet Bloc to a very limited extent.

EDNA

Alternate Nomenclature:
Etl~lenedinitramine
Dinitroethylenediamine
Haleite

Composition t
= fH2)2(NH)(NO2 )2 or C2H 6NL,04 -- chemical compound containing

the f6lowing percentages y.weigbt of the elementst
Carbon------ 16.00%
Hydrogen-- ..- 4.03%
Nitrogen---- 37.33%
Oxygen ------ i . %
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Characteristics:
I-NA is a white to buff, press-loaded explosive melting with

dec-:iposition at 177.3C It wfil. det.uile when subjected to
a temperature of 18900 for ive seconds. Dry EDNA will not
react with most metals; in the presence of moisture; however.,
it will react, with brass, crdmium, copper, nickel, r-ild steel,
and zinc. It is virtually ronhygroscopic, abdoou1% only 0.01%
moistur when in an ateisphere of 90% relative humidity at
30oC. ZDNA is less sensitive to ,mpact than tetryl but
more sensitive than TNT; it is some-t 1t less sensitive to
initiation than tetryl. It is more brisant than tetryl.
Althoug-h EDNA is less stable than tetryl, it has been
stored for five months at 650C and for 30 months at 50CC
without any trace of instability,

Manufactur,:
Ethyleneurea is reacted with either concentrated 4.tric
acid or iixed acid to yield dinitroethieneurea'. Thn

... .. . ... filtered out of the mother liquor,
washed, and mixed with seven times its weight of water,
This is boiled until the evolution of carbot dioxide gas
stOp3. The resulting EENA, gathered by filtration, ie
washed and dried.

Uses:
_-MIA ti 'K-an -A a-s both a bursting charge and an

ingredient of ednatol (aee entry).

Comments:
Xe sensitivity of R'NA prcludas itr use as a st.?ndard
military bursting charge. It is useful chiefly as an
ingredient for ednatol (see entry).

EDNATOL

Alternate Nomenclatures
None

EDNA ---...-. 60% 55%

TN-. - ----- 0% or %
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Br4AToL

Characteristics:
Ednatol is a dirty white to buff, cast-loaded explosivo which
melts at 800C (55/45 typ), ---nitol 55/ will dtuilrnate when
subjected to a temperature of 1900 for five seconds. When
dry, it is slightly corrosive to copper, mild steel, and
zinc. When d.nip, it is much moro corrosive to these metals,
and also corrc Gs cadmium and nickel. ?dnatol is practically
nonhygroscopic. Its sensitivity to imact -:1:-1 nitiation
is greater than tbat of TNT anti less than that of EDNA. It
will riot detonate when hit by a rifle bullet, although it
will occasionally ignite. Ednatol 60/40 Is 1% more powerful
than TNT; ednatol 55/5 is 20% more powerful than TNT.
Ednatol's stability is equal to that of EDNA at temperatures
, 1to 1000C. However, it becomes unstable at higher

temperatures, and at 1200c it is considerably less stable
than EDNA.

Manufacture:
T is- heated to about 1000 C and melted.. Wet EDNA is slowly
added and the mixture is stirred and heated until all moisture
bA-a been removed. The mixture is then cooled to about 850C
to make it uaitable lor po=Lig.

Uses .
Ednatol can be used as a bursting charge In shell and bombs.
Although it has been standardized in the Unitod States, it
has not yet been used to any great extfrnt.

ENNAYAXU

Alternate Nomenclature: Foreig Nomenclature:
None The entry iv given in tho

Japanese nomenclature; there
is no English equivalent.

Compoeition:
Potassium Chlorate ---- 80%
Mononitrotoluene ------ 35%
Castor Bean Oil----. - 5%

Comments,
Ennaku is . Japanese exnlosive compositicm ,;..ch "as
used durir- Wo: Id War II as a bursting charge, probably
for grenades O.'.d mortar ahells.



UOTOM(T,~

ENTOYAKU

Alternate Nomenclatureo: Fore' gn Nomenol.,ttu-e-.
Iloneah nr ~ge isi the

Japanese nomnclature. there
15 ho En~gish equivalent.

Ptassiuin Chlorate-.--- 80%
Din~trotoluene------- 16%
Ccstor Oil Bean------ 4i%

Co.rments -
Entoyaka is a Japanese explosive compoosition which was
used during World War II as a burstina. charge~ for pr !nade.-
and mortar shells,, and in demolition char gcs.

ETHYL PICRATE See TNPH

ETHYLENEDIAMINE DIIIITRATE Sec ISDD

EXPLOSIVE D See also AROM4ATIC NITO CCtHPOUN'DS-

Alternate NomenclatUre: Foreign Nomenclature:
Azmoniumu Picrate French: Picrate d' ammoniaque
Amxnon~xn Trinitrophenolate Geriuan Aimmoniumpi: xat
Dunnite Hungs!'tian: Dunmit robbandanyag
See Comments below Italian: Picrato ammonico

Russians Pilcrit ammonia,
Pikrinovo--,sljyj azmoni

S'anish.- Picrato Pm~noo

gompostiont
G6.!;M~k1O)3or C 6 N4O1  chemical ca~ . d containing

the foll.owing perzentages by weight. of th,) nleanentst
Carbon ------. M928%

Nitrorn ---- 22.76%

55



MPLOSI V D

Characteristics:
Explosive D is a yellow to orange, press-loaded ea-plosive.
It will detonate when subjecteA to a temperature of 3180C
for five seconds; it will not melt. It does not react with
metals when dry; when wet, however, explosive D will
react to form sensitive metallic picrates. The presence
of small traces oZ these picrates in the explosive my
lower the det.. 4tion temperature. Eplosive D is somewhat
hygroscopic, absorbing over 5% by "reighb of -r during
storage in a rnisure-sa ted atmosphere. It is insen-
bitive to friction and shock; the presence of moisture
rnduces senitiviy to initiation. Faplosive D is lens
sensitive than TNT.

Eanufacture.
The manufacturing process is extremely gimplo. Explosive D
crystallizes out of a cooling solution of picric acid and
hot water neutralized with aqueous ammonia. The precipitate
is dried at 450C, and then is screened and packed.

Uses:
Explosive D is used as the bursting charge in armor-piercing
shells. It is also coming into widespread use as the
organic ftuel in composite rropeJlants (see entry). It has
also been used to some extent in France, mixed with potassium
nitrate, as a propellant.

-h-e insensitivity of explosive D to shock and friction makes
it arn excellent bursting cha-ge for armor-piarcing projectiles
since it will not detonate upon impact. In other respects.
however, it is inferior as a hig& explosive to TNT.

The term "explosive D" originally was given to ammonium
picrate in order to keep the ozploaive composition tecret,
the "D" standing for Dunn, the name of itz proponent,. The
explosive was called unofficially Dunnite. At present,
the term "explosive D" is in general usage, and "DunnitAv
is only rarely used.

EXPLOSIVE OIL See NITROGLYCERIN

EXTaA DMNAMITE See STRAIGHT DYNAMITE
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FLfZ1ILVSS AITD SGM0OM..
LESS COi'HPOSITIONS

FLkIL' ..S PND See al.o SINGLE-BASE SMOKJESS
CONPOSITIONS PROPELLANT

Alternate Nomenclature:
H T .7 ....nodygroscopic)
arld NH (norL--hygrcopic)

Comments:
For Characteristics and Manufacture see SINGLE-BASE SMOK=L:ZS
PROPELLANT,. Flashless and smokeless compositions are a
clEas of single-baeo propellants used chiefly in artillery
ammunition. Standard U.S. compositions include M-1, M-3,
m-4, m-6, M-1O, 1oI2, an'-' M-14 tyres. Ingredients vary,
but all contain nitrocellulose plus nitrotoluene and other
materials. They are not truly nonhygroscopic, but are
much less hygroscopic than pyrocellulose propellants.

FNH (flashless, nonhygroscopic) See FLASHLESS AND S4OKELESS
CLWPOSITI'S

FRENCH MIXTURE

Alternate Nomenclatures For6ign Nomenclaturs:
The entry ixg!v-n. in the Rum-cian: FrAntsuzakaya sines'
English equivalent of thb
Russian nomenclature; tftere
is no corresponding U.S.
explosive.

Comnosition:
Pioi Acid ----------.. 80%

Dinitronaphthalene ----- 20%

Comments:
French mixture is a Arviet compooition which has beAn uh.4i
to fill artiflorj ammunition, boubs, antitankc mines, and
for demolition charges.

F(lMIHATE OF Y?,.O1RY See MERCURIC FUIMNATE
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GJ-COA1;KTE

GM-L.TE S-.- PEPMISSI BLE EXPLOSIVE

GELTIN DYNAMITrE See also DYNAMITE

Alternate fomenclattu'e: Fore gn Nomenclaturv~:
Nitro-gelatin British: ueailgnite
Nitrogelin French: Ghlatine-dybanitao,

nitrogglatine
German.^ Gelatinedynamit,

hiltrogelatino
Hungariant Nitrozoeelatinos dinamit.

Italian ± Gelatina-dinanite,,
nitrogelatina

Japanese: SAKTJRA NOS. 1 & 2 (trade
m~ae of' Nippon Oils and

Fats Co.$ Ltd.)
R'icsiani Griautin, studenistyi

dinakilt
Spanisho. Gelatina dinamitea,

nitrogelatire

Composition:
Golatln dynandtes consist of blasting gelatin (se-a entry) to
which wood meal and sodium or potassium nitrates (saltpeters)
ha'.ve been added. They also may contain ammonium nitrate (in
which case they jara called vanionia geU1.in dynaites') anD
aromatic nitro compounds. Gelatin dynamites normally have a
lower nitrocollulose content than bleating gelatins~ and thus
are often spoker of *a being "thtinner" or softer gelatins.
The following compositions have been used in the United Stat-'q:

Strength

Nitroglycer:Ln- we.m. " 2. --
ftrocellhv.vse------ 0.7%-- 099%-- 1#0%-- j695, - - 1,7%--. 1,9%-- 2,lj%

Combstible% 4aterial- 13.0 '--l2.0%-..13.0%--1O(r4-- 9.0%-'- 9.0%-. 1.0%
Calcium Cacj'b'.-nate---- 1.0%-- 1.0%.- 1.0%-- 1.X%-- 1.0%-- 1.0%-'- 1.0%
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GQELTIN LYNfl 1i1ITE

Characteristicsi
Gelatin dynamites are plastic and bohesive; they may be
shaped and knoadod as desired. They may or may not be hygro-
scopiu depending upon the types and quartitles of ingredients.
Exposure to moisture-laden atmosphere has caused difficulties
because af the hygroscopicity of sodium nitrate and an-n.ium
oitrate. Gelatin dynamites .itended for tropical cl]±'tes,
therefore, usually contain potasiinm nitrate, which is more
expensir, than sodim itrate but nonhygroocopic. Pmoniur
nitrate content, however, is desirable in some gelatin
dynamnites because of the particularly ni. strength it imparts
to explosive mixtures. Those aremonia gelatin dynarites are
extremeisly hygroscopia and require special waterproof packing.
Gelatin dynamites are about as sensitive to shock as blasting
gelatin and giuhr dynamites. This sensitiAvity., hoever, varies
depending upon ingredients. For exaple, potassium perchlorate
will raise shock sens''vity while aromtic nitro compounds
(see below) will depress this seiisitivity. Moist gslatin
dynamites are less ensitive to shock than the dry ateiial.
Sensitivity to initiation varies with nitrocellulose content.
Gelatin dynamites with a relatively high nitrocellulose
co.tent require a strong blasting cap ior detonation while
those with a low nitroceflulcze content can be detonated
with r weak blasting cap. Long periods of storage mmay
decrease sensitivity to initiation.

Under wartime conditions when glycerin has been in short
supply, the nitrogly.cerin content in gelatin dynamites
has been reduced to a low of 18%. Since such a composition
contains relatively little "nitroglycnrin-gelatin,. it
rust be extended by tho addition of aromatic nitro compounds
such as TNT and dinit otoluern, which partially dissolve
in warm nitroglycerin but only desensitize it very litTI,.
When the compound cools, ie nitro compound tends to Crystallize
out of solution and add its own characteristics to those
of straight nitroglycerin.

Manufacturet
The "dope" which is made up of both the Oxidizing arentts
(nitrates or perchlorates) and combustible materials (wood
Mal, erzal meal, charcoal, etc.), must be in as finely
pulverized a state as possible. Accordingly, cach ingredient
must be ground to a fine consistency. The mixing and
gelatinization proceses are identical to those described
for blasting gelatin (s3e entry), and are conducted withw the
same equipment.

usost
Ge rtir dynamites are used for rock bla.-,..) ond underwater
blas"r; operations. The aumionia ge3it'n c''amites, depi'.e
their 'trength, are not suitable for ha'd ore or rock biasting
becaun;e of their lower velocity of detonattou and lower
d-noity.
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OELOBL

GELOB.L See PEMISSIDLE EJPLOSIVE

(GLUCOSE PENT IANITRATE See SUAJ NITRATE

GLYCFRYL TRINliTRATE See NITROGLYCERIN

GREHUCHE-RTUP4hAIA

Alternate Nomenclaturet F Nomenclatlre:
None Theentry is ven in the

Russian nomenclature; there
is no English equivalent.
The literal translation of
the term is "of mercuric
fulminate."

Comments 2
_ Gr~ucahe-rtutnay& Is a Soviet detonating cap cnmposition

consi ting solely of mercur fulminate, usually in
0.2-gram charges.

GRENITE See also RITAOSTARCH

Alternate Nomenclqtures Foreign Nomanclaturet
Rona None

CoMosition:
Granite is a nitrostarch explosive whose composition varies
according to the manufacturer and the product's end use.
Th3 composition listed below gives the input limits for
each ingredients

Not less than Not more th-tnNitrostarch ------- 9595(y Q8.......
Petrolemn 0 2 ..... 0.75% 2.... . . .00%
Gim Arabi ... --- 0.75% . ... 2.00%
oture -------... .,, .. . .

60



Charactoristics:
Grenite appears at small white, hard granules. It is not
si'nificantly hyroccopi,;. It is lesa Gensitive than
otraight. nitro:tarch, -16--r . i±ngdients reduce somewhat
the sensitivity of straight nitrostarch.

Manufacture:
Granii.,e is prepared by spraying dcy nitrostarch with a
soluti. n of the binding material- w-'le agitating the
mix1te. The product is &ied and -.- %,ned to proper
size.

Uses:
Grenite has been used only in grenades since it is too
sonsitive to setoacK for u. in projectiles.

Coirment st
As in the case of Trojan explosives (see antry), nitrcBtarch
is ncw rarely uced for, military purposeq except for
traintng requirements.

GUANYL NITRAMIWE See MIThOQUANIDINE

GUHR DYNAMITE See STRAIGHT DYNAIITE
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GUNCOTCTN

GUNCOTTON See also NITROCELLULOSE, SINGLE-B0AE
34OKLESS PROPEL"'T

Alternate Nomenclaturet Foreign Nomnclatures
None Frm :h: Cobon-collodion,

coton-nitre, o..

poudre, fi1micoton
German: Koliodi=-rolle,

n:LrozeUulosepulver,,
schiessbaumwolle,

3 cowolle
Hungarian: L~gyapot
Italian: F ui cotone, cotone

fulidnante
Russian: Piroksilin, kllcp-

cbatobunaz'h nz
porokh

Spanish: Algod6n povora

Composition:
Uncolloided Nitrocellulose ---- 87%
Moisture --------------------- 13%

Characteristics:
Guncotton is a white explosive material. It will ignite
when subjected to a temperature of from 1950 to 2000C for
five seconds. It is nonreactive with metals. It is about
9810 as strong as TAT. When dry it is 19% stronger than
TNT. Like other single-baie propellants, it is hygroscopic
and unstable. 30% moisture tii prevent igaiition. it is
about as sensitive as TNT. D%-y, it is about as sensitive
as PETN. See NITROCLUIXJSE and SINGLE-BASE SMOKELESS
PROPELLANT for other characteristics.

Manufacturet
See ITROCELLULOSE and SINGLE-BASE SMOKELESS RIOPElLAT

Uses:
Guncotton is ccmmonly used as a propellant, rarely as a
demolition agent.

Comments 2
The term 'guncotton" is commonly applied to forms of
nitrocellulose coitaint-ng 13% or more nitrogen.
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HAISTOIWYAIU

HAISHOKYfAKU

Alternate Nomenclature: ForeIo me,, UU.
None ... Th'e entry 1s g" v -n i he

Japanese nomenclature; there
is no English equiva1ent.

Composition:
Ammor,, .Poi-ci.lrte-- 7.r?.
Cyclonite -----.--------. 17.0%
Silicon Carbide------. 15%
Paraffin ------- -. 5%

Comments:
Haishiokiraku is a Japanese explosive composition which was
used during World War II in demolition blocks.

HAL-UTZ Scs ELMA

MA-RSITE Sne CCMOSITIC i C-4

HBX-l See TORPEX

HERCOGEL A and KL-WOGEL 2 See PEMIS-SBLE EXPLOSIVE

HEXAMINE See HEUITE



HEXANITE

P2ternate Nomcn;lature., Foreign Nomenclaturae
None Germwan Hexa, Novit

Comosition:

60% a

Characberisticss
Hexarites .only slightly superior to TNT with respect
to brisance and power, and is comparable to TNT with
respect to sensitivity and stability. It doe2 not react
with metals.

Uses:
Hexanite was used by Germany during World War II ep a
bursting charge in mines, torpedoes, and depth chiarges.

Comments:
,Hxantte has been used chiefly as a substitute for TNT.
it does not offer any significant advantages other than
lessaning the demand for TNT.

HEXANITE, ALtMINIZED

Alternate Nomenclatures Foreign Nomenclature:
None Ger..i -7 M6swVolle 18,

TSKV 1-101

Uomposition:

Hedte ............... 24%
Aluminum, Powdered---- 16%

Comments:
Al.uminizsd hexithite was used ocitensivoly by the Germans during
World War II as the main burating charge in torpedo warheads.
Its blast effect is greater than thAt of tritonal.

H AMITRODIP H :ILA ; See HITE
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HIZIL Soo BE~XITE

I{E)ITE !;on Appendix I for ndditionsl uzes.

Alternate NZ Atfncaturto.................

Hexanitrodiphenyla'Ine
Hexi4

__00T3 .NC"(0) or Cj2H5N7O12 -- chemical comipound
contaigig the ?colmnifi perceatages by weight of the elements:
Carbon------ 32.81%
Hyvdrogen--..- 1.15%
Nitrogen---- 22.33%

Charaoteriatics:
MEG p-parsas yellow to brownish yellow 'crystals. It

Mel1ts at from 200O to 2450 c. It is isimilar to tetryl in
senaitivity and br1.snce,, and Is very stable,

Manufactures
Anilineo is condensed through the addition of dinitrocblor-
benzene* The resulting dinitroj~aenylamine is nitrated to
form the hexanitro compound.

Uses:
Hexite vasy iased extansively by GarAwAyj during World War 11
as a booster, &md, rarely, as a bursting charge.

HMJC (beta-type)

Alternate Nomenclature:
Cylotetreanetblanetetranitramine
Hox'A,_%yolonite
Tetrarttrotetrasaolo..octane,

9maposion .
OA808 __ chemical compound containiv ,, i'1 f ollowing per-

c~s±trisby weight of the elements:a16t
Hydroxon---- 2.7%

Oxygen-.- 43-*2%



TINX (beta T-yps)

Characteristics:
f ,I is a white explosive material which melz to frat 273
to 2800C (depcnding upon ths Tn thod of measurement). It wi-L
explode when subjected to a tcmpsraturc of 3270 for five
seconds. 04X occurs as an impurfty or by-prcduct in the
rmnufacture of cyclonite (see entry). It is very similar
to cyclonite in sensitivity, brisance, and strength, but
is somewhat ' ss powerftl than its parent explosivo. 34X

Comments:
1iX has not been used alone aB an explosive to any great
extent. It may, however, see increasing usage in booster
applications.

HAOCYCLONITE See HIX

INCENDIARY C04POSITIONS

1wternate Nomenclature:
None

Composition:
Examples of typical incendiary copositions are given below!

50/50 Magnesium-Aluminum Alloy ----- 48.0% ---- 48.0%
Barium Nitrate -------------------- 50.5% ----- 50.5%
Linseed Oil ----------------------- 1.5% ----- .Asphtun -.- --------------.. • -• -... 1.5%

Coments:
Incendiary compositions must be sensitive t-) the force of
impact of the projectiles which carry them but must be
insencitive to the force of setback. They ere ch a -als
which ignite at the bursting of the projectile, and undergo
burning rather than detonation. Such compositions are tvcn
less sensitive to impact than the lepst sensitive of the
standard high explosives and have relatively high explosion
temperatures (5850c).
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INDEP NDENT (series) Seo PEW4ISSIf3LE EXPLOSIVE

Sea PERMISSIBLE EYPLOSIVA

JUDSON PrJVTDER See STRA2iGHT DYNAMITE

K-i MIXTURE

Alternate Nomenclattret F NomienclaturesThe entyisgvn in the Russlant K-1-splav

English equivalent of the
Russian nomenclature; there
is_-no correspondiag U.S.

arpoeive,

Compositiont

Dinitrobenzene----- ....

Characteristics:
am! mixture is less brisant than TNT, but it is still too
brisant for effective fragmentation 6f cast iron containers;
it will shatter the container into fragments too small to
be of mch usa. To redus: this high brisance, long blocks
of less brisant:iexplosives such as -ohneideri',q have bac=
inserted into K-I mixture with favorable results. K-I
mixture is a toxic explosive, and is therefore becoming
obsolete.

Uses:
K-1 mixture has been usod by the Soviet Union as a bursting
charge in some cast iron lan% &±ii. It is being replac."
by K-2 mixture (see ontry).
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K-2 MLTUFIE

K-2 MIXTURE

Aiternate Nomenclat aro: orein Nomenclature:
The entry iu given in the Russian: K-2 splay

English equivalent of the
Russian nomenclature; there
is no corrspon'ding U.S.
explosive.

TNT T------------------- 80%
Trinitronaphthalene ----- 20%

Commentsi
K-2 mixture has been used by the Soviet Union as a uur;ing
charge in cast iron land mines. It is replacing K-I mixture
(see entry) because of the lower toxicity of K-2 mixture.

*46*

KALIIALMATRIT NO. 55 See also ALMATRITE

Alternate Nomenclature: Foreign Nomenclature:
None The entry is given in the

Rus sian nomenclature; there
.e no English equivalent.

Compositiont
Potajsiiwa 6iorato-... 6%
Combustible --------- 12% (contairing 5% vaseline, 30% paraffin,

65% rosin)

Comments.
Ka2 ialmatrit no. 55 is a Russian commercial explosive
of the almatrite class. It has a brisance lerer than
that of TNT.
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KDNBF

Alternate Noenclature2-atams-t! DinitrobenzProxan

K -- chemicEJ compound containing the following
percen, tges by weight of the elemente, Carbon ------- 27.3%. ..... -ty"dr -,ogen-----' ... i;

Nitrogen----- 21?i
Oxygen ------ 36.3%
Potassium--- 14,.8%

Characteristics:
KDNBF is an orage to brown, press-loaded explosive with a
melting point of 2100C. It will. explode when subje,;-ed to a
temperature of 250PC for five seconds. KMtBF 3e exbremiely
sensitive to impact. It is only slightly 1gruscopic and is
stable in storage (less than 0.1% of the material is lost
when it is subjected to lO0C temperatures for four dgs).

Manufacturet
.. liTO ne sodium bypochlorite is reacted with benzfuroxan.

The latter is dissolved in concentrated sulfuric acid and
nitrated with mixed acid. The resulting dinitrobenzfuroxan
is neutralized with potassium bicarbonate, Treatment with
hot water causes the XDNBF to crystallize out of solution.

Uses s
- KPNBP is suitable fZ- use ag a primary high explosive.

KING See PERP1SSIELE EPLOSIVE

KING NU-GEL See PERMISSIBLE EXPLOA-E

KI34G SPECIL See PFRMISCIB1. L'PLOSIVE

69



KOjI4IROVAMNAYA AZIDO-TlTRI YA)VAy.k

KCUBINIROVNNAYA AZIDO-TCTRILoVAYA

Alternate Nomer lattre: Fcin .- . -, - X
None The entry is given in the

Rwsian nomenclature; th-'s
.,a no English equivalent.
The literal translation of
the term is "combined lead

Compositj ...... to 1.0
Lead Azide -----. 015 to 0.20 gram top laycrTetryl ----- Up to 1.0 gram bottom layer

Tetryl somet:Udes is replaced by PETN or cyclonite.

Comments =
Kombinirovannaya azido-tetrilovaya is a Soviet, eplosiF!
composition used in detonating caps.

KC4BNIROVANNAYA-GREKUCRERTUTNG-TETRILG VAYA

Altornate Noenclature: Forei&% Nomenclatureg
None The entry is given in the

Russian noenclature; there
is no English equivalent.
The literal translation of
the term is "combined
mercuric fulminate and
tetryl."

Composition:
Mercuric Fulminate--- 0,5 gram top layer
Tetrl ------.---------- Up to 1.0 gram bottom layer

Tetryl sometimes is replaced by PEN or cyclonite.

Connentas
- eKombinirovannaya-gremchertutno-tetrilovqa is a Soviet

exPlosAve composition used in detonating caps.
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L4IXTURS

L-MIXTURE

Alternate Nomenlaturet Forei n Nomenclature:
The entry is given in the aue siant. L-splav
English equivalent of the
Russian itomenclature; there
Is no corresponding U.S.
explo. ve.

W" 51PCompositon:
TNT ------------- 5

5%

Characteristics:
L-ixature is as sensitive to impact as TNT. It is, however,
easier to detonate and requires a much smaller boos t.r tharge
than does TNT. A booster is unnecessary if a strong de14nator
is used.

Uses$
L-mixture is a Soviet explosive composition which has been
used for cast-loaded antitank mines and in demolition
blocks.

L. ST. See LEAD STYPHNATE

LACTOSE HEXANITRATE See SUGAR NITRATE

Alternate Nomenclature:
Lead Dinitroresorcinate

Compositiont
PbCF 2 N206 -- chemical compound contain,. i he followingpcr~.'c-tges by weight of the element.N weai........ 5i.3%

Carbon ------ 17.
HyJrogen---- 0.5%
Nitrogen--..- 6.9%
Oxygen---.. 23.7%
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Characterintics:
I,1411A i.- a red or yellow, preoo-oadod explosir- materiLal.
It u-111 explie vi'en subjected to a ibemprature of 26500
for five seconds. it is only slightly hygroscopic. it is
considerably more son.-itive to inrroact than THT.

Mnhfncture:
DinJdtrosoresc: Ariol, prepared by treating rpsorcinol with

n~r~saCidi ia oxiddizcd to diirrsocr A soi!Lion
c~tho c~nit--c:3zrotno). -n odl'!.u carbor.ato io corbii-d with

a luand nitrate zoolutions The precipitate is filterad and
wasihed thorcuahly,

MIR has been used in eleotrie dotonators,

LLUA AZIDE See also AVIDE3

Alternate Nomnlaturei aFreiga Nomenlatures
=Oo Foncht a AoTare de plombi

nitrurs do plomb
Gorman i Bleiasid
Italiant Acido, di pimnbo,

asoimide di. piombo
Japans.. Ohikka rnamar± (AMi~)a

chikcAsm (Nav)
Russiant Asid evinbia
Spanisht Acido do plomop

nitruro do plomo

-rk32m Chemical compound containing 11h. foflovi!ng
parcentages k~y weight of the alementst Lead-.-mum 71..-W

Nitrogen--- 28.84

Oharao1ul'.09 I~u
LeI~d Aiide is a white to buff, press-1oaded explosive materia.
It will not melt, but decomposes instead. It will explode
when siuooted to a temperature of 341000 for five seconds
and may detonate spont~neouply at any te.-VerAure :if orysis
are ovc' one millimeter in length. Lead antes contains no
oxygen trid doWnation involves no combustion, fry'load azido
does nbt W.foot metalsj moist lead aside oox~~ no and
ocpper r ,fv,D and with copper forms the axtr".1ye sonsitivi
and deage.iviasu compound copper aside. Unlike ror-. rio fulminate,
lead azide qc'nnot easily be dead-pressed. Xt UL antirol3Y
stable andi axLy slightly I1rgrosoopic, it 'will not edowopose
during PrO1oi04-i periods of storage it moderately hiLgh
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LEAD AZIDE

tGmperatures+ Lead azide is extremely sensitive to shock,
fri.ction, and heat. Tlis sensitivity increases rapic~ly as
crystal size increases to a point where spontaneous detonation
way occur. Ordinarily lead azide 13 atored under water,
although such storage of trn-leated lead azide may act.,_-Ily
increase sensitivity since water may incveas;' crystal size.
For th13 reason, lead azide intended for long-teia storage
under !ater is usually dextrinated to permit safe stornge.

Manufacture:
Lead azide, because of itc sensitivity, is manufactured
in small quantities, normally 300 grams of product. Sodiruu
at!de is prepared by treating scdanidte (prodiced by inter-
action of sodium and aqueous ainmnia) with nitrous oxide.
The sodium azide is then reacted with lead acetate or
lead nitrate, to produce lead cazide as a white p 'euipitate.

Uses:
Lead azide is used in primers wid deto nators. Since in
pressed form ii, debonatos less readily than in free form,
lead azide for detonating caps e!'d primern is coated with a
layer of sensitizer to initiate iVs detonation.

Comments:
Lead azide is more efficient th&n mercuric fulminate, and is
now used for many applications formerly filled by mercuric
fulminate.

LEAD DINITRO RCINATE See LDNR

LEAD STYPHNAE

Alternate Nomenclature: Fr Nomenclature:
E. St. French: Trinitroresc'-inate
Lead Trinitroresorcinate do plomb

German: Bleitrnitroresortin:.
Italians Stifnato d. piombo,

trinitroresorcinato
L. piombo

Rusiani ... ifnat rvint.n.,
trini troresortsinat
svintma, TNRS

Spanish: Trinitroresorcina
ilomada
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LE J) STYPMHATE

Comipoition
PbO2d6 i(N0 2 ) 3 or PbC6HN30 8 -- chemical compound contain.ng
the following percentages by weight of the atezitin.Lu:
Lead-----. .46.02%
Carbon------ 16.00%
Hydrogen ---- 0.22%
Nitrogen ..--- 933%
Orvgen ------ 48.3%

Characteristics s
Lead styphnate is a reddish-brown, press-loaded eVioive
which melts with explosive violence at 2600 to 3100 C. It
will explode when subjected to a temperature of 2820C for
five seconds. Lead styphnate is only slightly hygroscopic° Tt.
has a higher order of sensitivity than lead az±de, but is
a poor initiator, it cannot initiate the detonation of any
of the military high explosives except PETN.

Manufacture:
Magesium oxide is added to a 6-,spension of st;yphnic acid
in water, producing a solution of ),gnesium styphnate. This
styphnate is mixed into a lead acetate :olution. Dilute
nitric acid is added after a precipitate is formed. The
mixture is stirred and cooled mtil the lead styphnaLe
crystals a'e formed; this precipitate is filtered, washed,
and dried.

Uses:
Lead styphnate is used as an ingredient of the priming
layer used as a coating for lead azide detonating charges.

LEAD TRTNITRORESORCINATE See L.EAD STYPHNATE

LIQUID OXYGEI, EXPLOSIVE

Alternate Nomenclature: Foreinj Nomenclatures
WV (see Conimnts below) HuOxFillkrit

Russians Oksiikvit

Comoosition,
Liqad cxyger nxplosives consist of a porous c-c,tible
material sucI lampblack impregnated with liquid
oxygen or li(qexd ai, although fireproofed ahtorblnb
materinls mn!y :o usod without much change in characterist'cs.
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PLOSIVE

Liquid oxygen explosives are very sensitive to heat and
shock. The liquid oxygen readily evapoorates from the
im'; egnated material. For this reasoj they carnot be
stored for long periods of time. Liquid oxygen explosives
utilizing a fireproofed material will not readily 1-:tonate
from shock5 althouh they till can be detonated easily-by
a blasting cap.

Manufacture of liquid oxygen explosives is sipli a question
of ixapregnat3ng the absorbcnt material with liqud o-gen.
The explosives ordinarily are prepared on the spot because
of their sensitivity and the rapid evaporation of the
liquid ingredient.

Uses:
Liquid oxygen explosives are used for abovogrmid rlnng
purposes. They are never used underground. In the Soviet
Union, they have been used in both ccercial and military
roles for some blasting operations.

Comments:
Liquid oxygen explosives rapidly lose their explosive
chiracter as the liquid oxygen or air evaporates. Lhis
is an important safety factor in cases where the exlosive
charge does not detonate,

The Abbreviation LOXE for liquid oxygen explosives has not
been standzrdized, and some preference has been expressed
for tho use of the abbreviation LOX. However, since LOX
is normally used to zefer to liqu,4d oxygen, this dictionary
uses the abbreviation LOXE to distinguish the mining
szplosive from the liquid material.

LOW-FREEZING AND NO-FREEZING See also DYNAMITE, NITVOGLYCVEBIN
DYNAMITES

Altornate Nomenclature: Forei Noenclaturea
None See DYWU4IIT

Compoaition:
Low-freezing and non-freezing dynamites nre similar to
gelatin dynamites (see entry) but incluA+ 'ri addition an
Angre:l.ent which will lower the tendency o:. i~t..'ogly-r..
oxp¢ hji,(j, to freeze. As in the caue of otLer dynartiter,
3ome lo',-fres.;ng and non..freezing dynamit'c may contain
armflOi', nitra%.e. Representative compositions of low-
f'eozinr," dyrk~its .folow



" LC,-FRa ZEk 8 -ia;D* NOiI-l"REEMIM

DIAIaTES

Lour-Froezig Gelatin yarite
Nitro lyr r n --------------

Liquid Dinitrotcluene--- 21%
Nitrocellulose --- 2%
Wood Meal ----------------- 5%
Sodium Nitrate .....-..... 30%

Gelatz.:e-Telsit (a Swiss low-freezin- amonia dynamite)
Nitroglycerin -------- - 22.0%
Dinitrotoluene --------- 21.C
Nitrocellulose --------- 1.5%
Awntznium Nitrate -------- 55.5%

In the case of non-freezing dynamites, several ingredients
may be used to render the compositions non-freezing: dinitro-
chlorohydrine, nitrated polymerized products of glyceri!
(such as tetranitroglycerin, dinitroacetin, diritroformin),
and nitrates of glycol. Representative compositions are
listed below:

Non-Freezing Gelatin Dynamite
Nitrogiycerin- ------- 44%$
Dinitrochlorohydrine---- .19%
Nitrocellulose---- 2%
Sodium Nitrate --------- 28%
Wood Meal --------------- 7%

Non-Freezing StraighI Dkiimite

Tetranitroglycerin ------ 3,4%

Sulfur --- - .... ... . 3Wosid --e--------------- 2C%Rosi .. ................. 2%
Sodium Nitrate- --------- 55%

Characteristics:
Low-freezng dynamites usually freeze within a few degrees
of OOC and thus are suitable for expos'ire to moderate winter
weather. Non-freezing dynamites usually ca i be subjected
to temperatures down to -3000 without freezing. Low-freezing
dynamites relying heavily upon dinitrotolueae are not as
brisant as the equivalent dymaite. The use of nitrated
polymorized products of glycerin reduce only slightly the
strength of dynamita and when used n proper proportions
aid appreciably in preventing the freezing of dyuhmtep.
The use of glycol nitrates givos even bettar results since
these nitrates do not reduce sensitivity t" ". ".tation,
they ma) 3 the explosive non-freezing, aid +Ihe,. relieve
any shortrge of glycerin. Other characteristics are like
those for other dyna, ites.
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LM"- FlZIN G t:1D IC#;;-FREEZIUO IfJlI4}IIZS

Manufiacture:
The manufacturing process of low-freenlig and non-freezing
dy7,ramites id tho same as that for the equivalent dynamiitos.

Uses%
Low-freeIng and non-freezi.ng dynamites are used for" a!1
blastinn. and mining operations where cold is L.L - to
freoz- ordinary untreated explcsives.

LOW VECLOITY MILITARY DYNAMITE See also MIILITARY Mi ¥ iITE

Alternate Nomenclature:
LVD

Cosition:
49.5/T.5 cyclonite/l-MA dye ------- 17.5% (1-4A being 96% pure

1-mathylamino-anthraquinone)
TNT -------------------- 67*8%
Tripertaerythritol -------------- 8.6%
6C32 Vistac No. 1/DO, Binder ----- 4.1% (Vistac no. 1 being polybutene

of low molecular weiht;
DOS being dioctylaebacate)

Cel10,!o-e Acetate, H------------- 20%

Characteristics:
L.ow velocity military dynamite is a phik, machine-loaded
(by a Hall Packer) exposive. It, will explode when subjected
to a temperature of 480 6 C for five seconds. It is somewhat
less strong than TNT and is less sensitive to impact. It i
unaffected by friction sensitivity tests. It has good
resistance to low temperatures and has functioned satisfacb.orily
after being maintained at a temperature of -650 C for one day.

Manufacture:

The process of manufacture is classified Confidentiae.

Uses:
Low velocity military dynamite will be used for dynamite
applications where a low detonation volocity is d 5." '.e.

Conents:
To date, low velocity military dynamite has only boon prepared
on a laboratory scale, and tests on thn .o ivo are continuing.
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LOXE See LIQUID OXYGEN EXPLOSIVE

LVD See LD.. VELOCITY VITLITA-RY DDYAiITE

MALTOSE OCTONITRATE Sea SUGAR NITRATE

MANNITOL ItEXANITRATE

Alternate Nomenclatures
Nitromannite

Compcition:

Cg8--O 18 -- chemical compound containing the foflowing
-- tak.s w. weight of the el- aumts: Carbon ------ 15.94%

Hydrogen--- 73X
Nitrogen--- 18.59%
(bgen---- 63.69%

Characteristics:
Mannitol hexanitrate ic a p-ess-loaded explosive which
melts at 12-I130C, It will explode when subjected to a
temperature of 1750 C for five seconds. It is extremely
sensitive to impact, being comparable to lead azide in
this respect. It is only slightly hygroscopic.

Minufacture:
Concentrated sulfuric acid is added to a previously-mixed
solution of concentrated nitric acid and d-mannitol. The
resulting precipitate is filtered and washed. The crude
explosive material is purified and dried.

Uses:
---- Mannitol hexanitrate can be used as a secondary chargo i.n

detonators, and in blasting caps deciged to be initiated
by a fuzo.
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YJANNOSE OCTONITRATE See SUGAR NITRATE

MEDIUM VELOCITY .IELITARY DXNAJ{ITE

Alternate Nomenlature:

Conmosition-
Ccon ite..... . 75%

TN -------- .- 5%
S+ 5%

SAE No. 10 Oil ----- 4%
Vistanex Oil Gel ---- 1% (containing SAE n. 0 oi/iV'istanex

B-12OXC/Naiy D2 wax in 80/15/5 proportions)

Characteristics:
Mediumi vclocity military dynamite is a buff, machine-loaded
(by a Hall Packer) explosive. It is stronger than TNT and
is less sensitive to impact (although it is more sensitive
than low velocit.y militsy dynamite).

Manufactures
Medium velocity military dynwrdite is manufactured on a at-iidrd
dyna~mite production line. However, details of handling materials
end techniques of manufacture are classified.

Usest
MscLium velocity military dynamite will be used for military
excavation, demolition, and cratering operations for which
standard high explosives are unsuitable.

-MRC URIC FULMINATE

Alternate Nomenclature: Fortg NomenclaturAt
Fulminate of Mercury Franch: Fulminate de mercr:e
Mercury Fulminate German: Knallqueck-.ilber

Hungarian: Higanyfltidnat,
d'irran6higany

Itali.n,? ,,Iininnto di m! iur.o
Japaneses Raik3 (thunder r.1cury)
Russian, Ziremuchr.ya rtut'
Spanish: " Fulhinato de mercur.o,

fl!iminato rmercurico
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NMiXCTMIC YUI EEI{A.LL

oHgC 11,.O0 -- chemical co1rpound c Iniig the
rolownp, ercnt f-,~sby waight, of the elaiients:

M~ercury ----- 70.6%
Carbon ------ 8h
Nitrogen ---- 9.8%p
Oxyg~en ---- 11.2%

Characteristics:
FNr(rcuric fulmirate i.s a white (when pure) to grayish yellow',
press-oadeds heavy crystalline .eiepiosive material. It wil:L
explode when subjected to a temperature of 21 00 C for five
cecondis. When dry, mercuric fttlminate reacts vigorously
with aluminum And magnesium, more slowly with copper, brass,,
and uronze. When wet, it reacts immediately mith copper,
zin.-, brass, and bronze. It does nct :--ct with 1-ron or
steel*.. D.-j; mercuirie ful~inatc; is extremely sensitive to
friction and impact. and is therefore a-ways stor~ed und-r
water. It is pr-qctically nonhygroscopic. It is 1instable
and will excplode wheni subjected to high temperatures (in the
orkier of 1000 0) for perinds such as 16 hours. Prolonged
exposure to tropical tempiratures will cause slow deterioration
and loss in detonation ability. Storage for three years at
3500 will cause mercuric fulminate to become inert; storage
for 10 months at 500C will produce the same result. It is,
therafore, not suitable for use in the tropice.

Manfacture:
HecU is dissolved in nitric acid, and the solution is
mixed into ethyl alcohol. The resulting fulminate precipitate
is repeatedly washed and, finally, purified.

Ues:
Marcurio fulminate is univc.rsally used as a detonator, either
alone or more corimnly mixed with 10 to 20% of potassium
nitrates thereby achieving greater efficiency.

Cnmets:
Mercur ' fulminate is the only explosive known that can act
as a primer, detonator, and booster in one charge. It is,
however, less efficient than lead azide, and has been replaced
by lead azide in many applications. For examrples mercuric
fulmtinate will not detonate TVT or explosive D unless an
unsafe quantity is used.

MERCURY FULFIATE Oeo M12C URITC FUUMiNATE



MILITARY DYNAITE

14ILITARY D.Nt.MITE Soo also LOW VELOCITY MILITARY DYNAMITE
and MEDILH VELOCITY MILITARY DYNAMITE

Coments
For details on Alterniate Nomenclattire, Characteristics:
Manufacture, and Uses;, e "iT2 VaocITYM' 1TTE

and MEDIU1 -rrTrOCIPY MILITARI DYNAMITE. Unlike commercial
dynamites, military yfrfites cortain no nitroglycerin.
They wil. not freeze ir cold storqge and will not exde
in hot storage. They are lRss sonsit.!-- to friction and
impact than commercial dyoanites, and can be handled;
transported, and stored with relative safety,

In addition to the low and medium velocity dynadites already
referred to above, a militsry diyvnamit.e with a high velocity
of detonation has been proposed. The nature of this explosive

is classified.

MINEJ See TORPEX

MINOL

Alternate Nomenclature:

Cffosition:
Minols are a series of explosives developed by the British
during World War II. The following three compositions were
formulated:

Minol-l Minol-2 Minol-3TNT ....... ..........--...-... ---
Ammonium Nitrate ------ 42% --..-- 40% ------- 38%
Aluminum, P'wdered ---- 10% ------- 20% ------- 20%

The composition of MinoL-2 may also be expressed as 50/5t
amatol plus 25% powdered aluminwu.

Characteristics:
Minol is a gray, cast-loaded explosive. " *kU ignite when
subjeo:teu to a temperature of 43500 for fve geoonds. 1,, At

81



MNCIL

comparable to TNT and tritonal in sensitivity to initiation,
but is more sensitive to shock and is less brisant. It ie
unattable in the presence of moisture. hw,,-!er, since the
ammor.ium nitrate and aluminum react with each other.

Manufacture:
Ammoniwu nitrate and alurinum are added to TNT which has been
previously melted and which is maintained at 90 0 C. Minol can
P1so be . repared by adding a specific quantity of aluminum
to previously-prepared alumi num.

Uses..
Minol has been used as a bursting charge where TNT has been
in short supply. Its advyntages are not enough to warrant
its use as anything but a TNT substitute.

MONOBEL See PRMISSIBLE EXPLOSIVE

MVD See MEDIUM VELOCITY MILITARY DYNAMITE

NAKOL' NAYA SMES'

Alternate Nomenclaturet Foreign Nomenclature:
None The entry is gl.ven in the

Ru-t3ian nomenclature; there
is no English equivalent.
The literal translaton of
the term is "needle action
compcsition."

Coinpoeition:
Lend Styp.-te ...-.-

Tetracene ------------- ?
Barium Nitrate ------- 7 The exact composition is not known.

Antiriwny Trisulfide--- .

Comnents -
Nakol'.aa'a ames' is a Soviet explosive mixtuio used as a
percussi,,n composition.
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NAPCOGEL

NAPCOGEL See PElISSIBLE EXPLOSIVE

NATIONAL See PERMISSIBLE EIPLO>IVE

NATRIIALATRIT NO. 19 See also AIMA.TTE

Alternate Nomenclature: For ei kn Nb .a.Nlat'ur 1
None The eritry is g-g-9in in the

Russian nomenc18 tiwe3 there
is no English equivalent.

Composition t
Sodium Chlorate ---. 90%
Combustible --.------ 0% (containing 5% vaseline, 92.5% paraffin,

2.5% rosin)

Comments,
Natriialmatrit no. 19 is a Russian commercial explosive
of the almabrite class (see entry). It has a brisance
slightly higher than that of TNT.

NG See NITROCELLULOSE

NG See NITRG2LYCERIN

NH (nonygroscpic) See FLASHLESS AWD SMOKEYWS
COMPOSITIOW.
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WiTRO r-E27MIMUmITE

Ni'1'JROC PNTAEYTIMIUT.E See PETR

NITROPaABINOSE See SUGAR NIMATE

NITROMLUOSS See alio DOUBLE.-BASE SMO,,K~r2SS
PROPFELLAN., GUNC~ri1ON, PYR(CWrJJJLOSEZ,
STNOME-BASE 5MOKELESS PROPELLATp
TRIPLE-BASE, SMOKELESS PROPELLAN'T

Alternate Nomenclature: foreign Nomenclature:
CeLluose Nitrate French: Pyroxylol
Collodion German: Nitrozellulose
Guncotton Hungarian: Nitrocell ze
UIC Italian ± Nitrocefluliosa
Pyrocoflodion Rus sian: Nitrokletchatka,
Pyro,,-otton nitrotselulosa

Spanisht Nitrocelulosa,.
pfroyxilina

Sov..et NG types: KOLLOKSILIN,
1-22%N; PIROKOILLODION,
12.5%N; PIRC'I5SLIN NO. 1,q
12-13%N; PIRONSILIN NO. 2,
130N and abova.

U.S. NC types: PYROXYLIN or
COLIODION, 8-12%N; PIRO-
CCT-DION3 ,]!-45%N; "YR-
CELLULOSE, 12.6C%N; GUN-
COTTON, 13%N and above.

Com0sition:
Nitrocellulose is a mixture of groups of units of various
degrees of nitration. Its overall chemical formula may
be written as: C6Hlo..xO5 (NO2 )x where "x" usually is
botwtaen 2 and.3.
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i TROCElLULOSE

Characteristica:
Nitrocellulose is white whon pure, but appears more often as
amber, brown, or black. It is manuractured in flakes, strips,
sheets, pellets, or perforated cylindrioal h rains. The U.S.
types listed above are wdversally reccgr.±z %d. Nitruullulose
consists of a mixture of nitrates obtained by nitrating
cllulose. Nitrogen (N) cont~nt (and thereby explosivea
characteristics) varies according to variations in the
condit4on for nitration. Nitrocellulose is inherently
iustable; moreover, increases in nitrogen content increace
this lack of stability. Unstability causes decc'osition
which produces nitrogen dioxide; the dioxide in turn attacks
nitrocellulose ard increases the rate of decomposition. Ths,
the decomposition of nitrocellulose is a self-catalyzing
process. The lack of stability can be part-i!e-y overcome
through improved nitration and purification procedures and
better control of cefluloso quality. Nitrocellulose is
somewhat hygroscopic (decreasingly so with irnresing
nitrogen content). Absorption of mois;ture may calafe signi-
ficant changes in the propellant's ballistic value. Dry
nitrocellulose is very sensitive to impact, friction, heat,
and spark.

Manufacture:
The imnufacture of pyrocefluLose can be used as an example.
Cellulose, obtained from either pirified cotton linters or
wood, is thoroughly dried and reacted with mixed acid. The
crude nitrocellulose is separated from the resulting slurry
by centrifuge. The nitrocellulose Is boiled (for purification
or stabilization) and packed. Other types of nitrocellulose
are produced according to this basic pattarn.

Uses:
Nitrocellulose is used in single-base smokeless propellants
(nitrocellulose and non-explosive ingredients), double-base
smokeless propellants (nitrocellulose and nitroglycerin),
triple-base smokeless propellants (nitrocellulose, nitro-
glycerin, and nitroguanidine), and dynamites. Ccmmercially,
it is also used in pharmaceutical, laquer, and photographic
products. Pyroxylin is the only fo. ol- Pitrocellulosc- not
used in explosives.

NITROGELATIN See GELATIN DYNAMITE
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NMF 00 M.LIN

NI~iIOGF~aINSee GEILATfl DYNAMITE

IM101O.XCSE See SUGAR NITRATE

NITROGLYCERIN

Alternate Nomenclature2 Foreign Nomeclature:
E5 1osive oil Frerch s Nitroglvcrlze, -huilo
Detonating Oil de Nobel. huile
Glyceryl frinitrate explosive
NO German: Nitroglyzerin,, spreng~l,

glonoin
Hungarian: Nitrogliceria, robban,6-

olaj (explosive oil)
Italiant Nitroglicerina, oiio

6splosivo,9 O1±0
detonante

Russiani Nitroglitearin
Spanish% Nitroglicerina, aceite

explosivo

Also NITROGLYCERIN EXPLOSIVE:
French: Explosif a' la nitro-

glycerine
German: Nitroglyzerinsprengstof~f
Italian: 'Eaplosivo alla nitro-

glirerina
Spanish: ~Xnl osivo de Ulubogicerina

-Also NIT'ROGLYCERIN l'OWDU~s
Froncha- Poudre A base do niitro-

glyc6rine, poudre A la
nitroglyegrine

German.- Nitroglyzerinpul-r
Italian: Polvere a base di

nitrogli :erina
Spprishi P6 lvora do nitj.o-

glicerine
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Comipo0sit ion:

-c'.,H.0) , or CH N O9 -- chemical compound oontaii-;Ing the
f1owing Poroon L ai by weight of the ole mntas
Carbon------ .1537%

Nitrogen---- . ,50%
Oxygen ----

Characteristics "
Nitroglycerin.is an oily colorless liquid -Then pure; the
commercial product is yollo.',sh or inLno-yellow to brownish
yellow. The lAbile form melts at 2.2oCp the stable form at
13.200. The liquid will explode when subjected to a
temperature of 22200 for five seconds. Nitrog1ycerin is
extremely sensitive to impact and friction, exceeding
mercuric fulminate in this respect. It is the most
hazardous explosive miwuifactured in relatively large
quantities, and extreme care nust be taken in the pmcC.dc-
tion process. It will detonate readl.y frcm sth shook of
iron striking iron or porcelain striking porcelain. Its
sensitivity is increased markedly by heat. Large quantities
will burn only for a short period of time since heat
accumulation soon causes detonation. Despite internal
stresses, nitroglycerin is stable at temperatures under
500C, but higher temperatures cause decomposition which
rapidly increases as the temperature increases. Nitro-
glyccrin is nonhygroscopic.

Manufactre:
-- iyo~n io nitrated wlth mixed acid. Agitation and cooling
are continued until reach4 ng a temperature of about 15°C,
The mixture is run off into a separating tank where the
nitroglycerin floats_ to the surface and is collected. It
is purified, washeds and put into storage. In the United
States, the nit:cation process is carried out in steel or
cast iron containers; in Eivrope it is carried out in lead
containers. Nitration and purificatior in Eoropo are car'ied
out by the Schmid and Biazzi continuove processes, %hich also
usr glycerin and mixed acid.

Usest
NitroglycbrLi is used extensively in propllant compositfons,'
dyt miiteq.; and alono (with non-oxplosive m,terials) as a
blasting explosive. Because of extremely &dngerous handllnk
diffIculties, the use of straight liqui.d nit.'oglycerii is
prohibited. If straight nitroglycerin is req, ired, i. is
first mixed with an ,bsorbent material such as "kieselguhr."
In this form (i.e., ,"ynamnte) it may be paci'ri, !ihppeds and
hwAdlsd, w: 1.h relatively litte danger,
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Reently, a trend has developed iii the Unite" States le alirjg
sway from conmzorcial nitroglycerin explosives to cheaper
blasting exolosives such -As those based o:.1 DJwIuff. nitrate.

NITRGGLYCI 14 : PIOSIVE See NITROGLYCERIN

NITROGLYCEIN POWDER See NITROGLYCERIN

NITROGUANIDiNE

Alternate Nomenclatures Fori el Nomenclatures
UMy NItramine briisg: PI 2te
Picrite

Comositions
H2N.C(sNH).NH.N0 2 or CHhN4O2 -- che.el compotnd containing
tho following percentages by weight of the elements:
Carbon ----- 11.54%
Hydrogen ---- 3.87%
Nitrogen ---- 53. 84%
Oxygen ----- 30.75%

Characteristics:
Nitrogaidins is a colorless or whtne, crystalline, press-
loaded explosive material melting at 2320C. It will dotorAte
when subjected to a tomperature of 2?50 for five veounds.
Nitrogusnidine is far less sensitive than TNT to impact,
friction, and initiation. It is less briszat then TNT and
it has a -elativeiy low heat of oep>!osion (thus its ability
to "cool" propal!ant o-P-oitions). Nitroguanidine is
mcre stable than, TNT and is non-ygroscopic.

Manufactrei
- N.oguanidine may be mauifactured by two priocesses

Guanidixn is reacted witn nitric 'acid or S.c, .,eiaide is
reactd with ammoninm nitrate. Either re::cti n results
ik, guar dine nitrate,, which la dhydrated to oitrorguanIdt
r-lth suh',ric acid.



NITROGUAiKWE

Use.s:
Nitroguanidine is used primarily in propellant compositiona
(see TRIPLE-BASE SMOKELESS PROPELLANT). It %Tas used dtwing
'lorld War II by thm Germans as a ohell filling protector
(from impact shock) ;.ai by' the Italians in two amatol-type
fillings.

Comments:
Nitroguarn jine is desirable Ln certain propellants because
of tA& ability to. .Veir7aturea o" -;;xplosion and thus
limit gun barrel wear. It also acts to a bertain. exL6nt
eo a propellant stabilizer. Its use as a.high explosive
has virtually d2iappeared since, at best, it has been an
inferior substitute for TNT.

NITROHYDRENE See Uses under SUGAR. NITRlATE

NITRO4ANNITE See MW..TOL H EXANT2ATC

NImROSTARCH See also .RENITE, NITROSTARCH
BUSATING EXPLOSIVE, TROJAN

EXPLOSIVE, NITROSTARCH DEMOLITION EXPLOSIVE

Alternate Nomenclatures F'oreig Nomenclature:
Starch Nitrate French: Xylo dine

German: Xyloldin
TtAlian: Siloidina
Spanish, Xiloidina,

nitroalmid6n
Rusdian: Nitrokrakhmal

CCmRPosition:
-' tV-t,,rch le not a single well-defined compound, but

rather a vdxiure of nitratos obtained by 0'., .i., g etarch.
No ain.Ile chemical formula properly desCribas the compn-md.
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ITRO'STARCH

Characteristics:
Nitrustrech iv a w hite, finely divided, press- .
very s!tlar in appearance to ordinary powder. :., Th
will igiti. when subJectod to a tomperature -
seconds, mid will burn with explosive violer"
corrode X.iot , iopper. N!trostarch isi; . :. ,,u:-,

and will g1 ia. irom the smallest spark. It ;- .. ightly
hygroscopic, absorbing I to 2% mosture. It -L unstaole
in storage at elevated tempratures; it wil d.-cornose
&d cause spe.:.taneous combustion. It is i i .,tnsitive
to impact than TNT but less sens itive than t-.LWir dry
gnmcotton or nitroglycerin. Its s'.sitivi tr igcreases
sharply whan the material is warm and dry.

Manufacture s
Starch is purified and dried, and then nit-rated with mixed
acid. The resulting nitrot.urch is evaporated from the
spent acid, washed, and dried. Corn 6tarch is thr, pef# rred
raw material in the United States, although cassava sesma to
g.ve a slightly more stable product.

Uses
Straight nitrostarch is not used alone as an explosive
because of its extreme sensitivity. It has been used to
make Trojan eplosives, grenite, and nitrostarch blasting
oXplosives (see entries).

Comments:
reiquently, commercial and wtilitary explosives are refered

to as ,nitrosterch." They are, however, co:.Vositions of
straight nitrostarch and other ingredients. As mentioned
above, straight nitrostarch never iz used alone. Since
nitrostarch is a nitrate and not a nitro compound, the
chemically correct nomenclature is "starch nitrate not
"nitrostarch." However, the latter has been generally
adopted.
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I16URMA~~ BLASTflIG
JkJXP IVE

NITROSTRo0H BLASTING EXPLOSIVE See also NITRSTARCI

Alternate Nomenclature:

Coppositior
The follo ing composition can be co-.-. Idred as representative:

Nitrosta"rch ------ 35 .59
TNT ------------- 15. 0%
Barium 11itrate"- 43o5%
Aluminum --------- 3.0%
Graphite ---------- 2. O
Paraffin ---------- 1.0%
Coal Dust ------ - insignificant percontago
Dicyanditmide ----- insignificant porceet.tage

Comments:
Nitrostarch blasting A I R roles ,umally
utilizing dynamites. The nitrostarch explosives have the
advantage of being non-freezing and non-exudig. Nitrostarch
blasting explosives are similar to nitrostarch demolition
explosives (see entry).

NITROSTARCH DEMOLITIOli EXPLCjIVE See also NITROSTARCH

Alternate Nomenclaturet
None

Composition:- Niroatarch ------------- 49%

Barium Nitrate --------- 40%
Mononitronaphthalene ---- 7%
Paranitroaniline -------- 3%
00i--------------- 1%

';haracteristici:•
.:'*hostrcb demolition explosive is i hand-tamped exp:Lor1vs
n' ,lial. It will dotonato when aubjacced to a taiperature
of 'AOC for five seconds. It is highLy sensitive to impact,
ana #IIl explode from the impact of a rW1 a bullet. It is
.l. ,ht.y hygroscopic, absorbing about 2,j w ,',ure in ,m
7.' , sphere of 300C and 90% relativo ni)ditoo
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N4ITROSTARCH 7)EMOLITION IiLKPSIVE

As its nam indicates, rii~ostarch demin1li , azrplosive has
baen used principally in demoliton ehptges. It is similar
to nitroatarch blasting axplosives (see enitry).

14ITROUR05B Scie SUGAR NITRATE

HITROSUGAR Sca SUGAR~ NITRATE

NON-!MEEING. M!!AXIMT See LOWv-NREEZING AND NON-FR.EEZfING
DYNAMITES

OSHITTSUYMK

Alternate Nomenclatures Foreign Nomenclaturesz
None Tile entry is given in the

Japanese nomenclature;
there is no E&lish
equivalent.,

Vegetable 0i.-- 20%

Comw~entst
Oshitsuyaku is a Japanse explosive oowposit~ion simlar
to U.S. COrtPOsition B (see entry), lt wra used dur'!ng
World War, II as a demolilon agent'**
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(sEIYAXU

OSHIYAKUJ

Alternate Nomenclature: ',; ome ri!atre;
None The entry Le, given In tb3

Japanese nomenclature;
there is no English
aquivalent.

Comosiiont
* Picric Acid----- 90%

Wax ------------ 10%

Coimments i
Oshiyaku is a Japanese explcaivo composition which was
used during World War II as a bursting charge in ask."!lery
ammunition.

OTSU-B

Alternate Nomenclatur.__ Fore_ _ Nomenclaturet. N...n. Tone-e entry is gTven in the

Japanese nomenclature;
there is no English
equivalent.

Co osition?60
TN ,,--------------------- 60

Hexanitrodiphenylamne--- ,24%
Aluminum Powder--------- -.16%

Comments:
"- ea-B iU a *Jpanese explosive composition which waa used
during World War T- as a bursting charge in torpedoes,
mines, and dspth charges.

'.JL. See PICRIC ACID



PETAMY T.ITE TERA5PTj.ATE

PENTAYT ,IT TETRANITRATE See PMTN

PTAERYTHRITOL TE:TR P AT Sr-e PETH

P .TbjIT See PETN

PEW-TOT.ET

Alternats Nanenclajt ure: ftoi Nomenclaturet
-- -.. Japancset Pentriru

Composition2
P-e-- Ilite is a mixture of TNT and PETN in varying p:oportions.
The most important composition containe TNT and PEN in a
50/50 proportion, Other compoitions contain- hlgbr percentages
of TNT. The descriptions beloif are for pentolite 50/5U.

Charaoteristi0s:
Pentolite is a dirty -hite tc light buff, press- or cast-loaded
explosive which =Its at 760C. It will detonate when suLjected
to a te~per-te of 22000 for five seconds, Dry pentolite is
hl .ly compatible with metals, only slightly affecting zinc-
plated steel. Wet pentolite slightly affects copper, brass,
magnesium, magnesium-alvimnium alloy, mild sttil, and mild
steel plated v.th copperq cadmium, Tino, T aiokel. PentolitG
I maJo in two grades; grade I is used for cast-Inading and
grado II for press-loading. The explosive is stable Ln
otorage, although less stable than atralght PETN. Hig-
temperatures may cause some sepaation of PETN and TNT,
temperatures above 500C may cause the exlosive rto exude.
Pentolite is 49% more efficient in shaped charges than TT?,
and is more brisant than TNT.

Manufacture:
Two manufacturing methods are available. Jn the Xirst TNT
is added to a suaponsion of PLTN in wat ey ' itd to above
800C. The TNT melts and coats the PETN nnricles, Upon
coollig the mixtur., the TNT solidifies ";nd the reswxting
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;ra).-. are conno~rted ;k: dxied. T-1 LIS ,jcond. proceuss,
tnepar.tn coltitint of i 'i'-acetone atid TNT-acetone are
rrerpared., The solL4t-viof dre mixod and poured into water.
The pracip1.tatcd pmitolite solid is~ uaparated and dried.

Uses:
Pen',Olite is uverl an a burating charge, shaped %:hargeo, in
roc-.,, end in shaped demlition cO'a1'geB During World,
W4ar 11I, Jaipan used pantdllita a.j a bm.viting charge for
machinegwi bullets (the Japanaza incorporated hlgn exp.lovir.s

Cotwient3 s
%- preszent trend -11, to rerVbc pentolite with composition 13
bacause of the form~er'sa tende~ncyto exude'.n~ 8r, parat8,,
and its greatcr sensitivity over Icomrsitior B3.

PERMIGEL See PERMISSILE FXM-L(SIVE

PRMISSIBLE DYAISSee PEMIS3IBLE MOXP1"V9I
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PERMISSIBLE EXlPLOSIVE

MiiJ~I&L BEXPLOSMV1 S6a also DYNAMT~'j NITROOMMCIN

Alternate Monvnlaturet P'oreip 'Nomenclature:
Permiisibbut E d~iAltu geg~m: W!,osiS. C .
Safety Eplosiva 'iU&.L' giid

poussi5 OI1q
erploifrantigri-
souteux

British: Permitted explosive
(-not to be cofused
with authorized ezplosivas
which are certified safe
only for handling and
transport)

French: Pb'ploeif antigrisouteux,

German: .1chlagotersicheres
sicherheitssprengstoffs
sprengstoff# Vetter-
dyxamit

Hungarian: Erfgedalyez ottp kesel~s-
biztos, bistonaggx
keizeldabiztos dinaait,
wzJt6ldgbistos l8szer

Italian2 Esplosivo rimiaibiles
esplosivo di siourezza

Ruspian: Bezopasnoye vzryvhatoye
veshchestvo

Spanish: Explosivo aprobado,
explosivo autorisado,
explosivo~ de ed~guridad

VOM2 sition:
Par1Z~ini explosives arr. t3pes of dynamites wh'ich visually
contain ammonium nitrate and which arb aonalitized with nitro-
oellulose or gelitinized. nitanoglycerin (or leas eocn.only
.'dth nitrostsroh or TNT)# They may contain a small amoun~t
of a "coolingtl material such =~ aodiumi nitrate or chloride.
The folloting compoition gives tho Irplit Ilmits for eaich
ingredients

Aimncmium Nitrate---.- 50 to 80%
Nitro~glyoerin------.-- 1C to 3.5%
Absorebent Material---- Up to 10%
Other ingradiento ------ Up to 4~0%
In noma co-mtrien, major ingredients such~ &7.~ i
nitrate an,% nitroglycwrJi have been replaced b, other
explosive, with matinfactory results.



PEUIISSInLE EXPLOMIV

(¢hara'teristics a
Permissible explosives are intonded for the mining ol oos
whe', the acctuulation of methane gas-:Jxr mixtures ("fire
damp") and cotO. dust-air mixtures may be ignited by the
bigh detonation temperatu'es of explosive- not havinm.
certain character.intics. P.:inissible explosives, therefore,
have comparatively low deton:.ti.on tuuerattreos; moreover,
detonation products cool too rapidly to f:-e the ignitable
atmosph,_.'e ar-olnd them. Other charactw.istics are t+,ose
listed for DYNAMITE.

flanufactur e
'§;e DAMITE

Us es:
Perminsible explosives are used vniversclly in co&7. .ines.
The nongelatinous permissibles are well. adarbed for use in
mines that are relatively dryl the gelatinous permissibles
are better adapted for use in wet mrides. They are designed
especially for blasting rock in coal mines.

Commentst .
In'the United States, permissible explosives must be approved
for use by the Bureau of Mines, Department of the Intericr.
Samples of proposed permissible explosives must be forwarded
by the manufacturer to the Bureau, where extensive tests are
conducted to determine Ahe explosive's acceptability.
Permissible explosives that have been approved for use may
be detonated only with electric detonators (not fuse and
detonators), the detonating charge of which consists of a
1-gram Aditure of 80 parts of mercuric fulminate and 20
parts of potassium chlorate (or their equivale,.).

The following is a list of permissible explosives apprced
bu the Durea u of Mines for use in the United State (al of
31 December 1957).

Nonglatinous Permissible 3xolosivest
American 2, 3-&, j-A, 5, 11, 19, 12-A, 1-A, 21, 22, '1

American A
Apache Coal Powder A, B, H L.F.
Austin Red Diamond No. 1, 2, 3, , 5, 9-B, P-C, 1CA, n1
Bitwdunite D
Black Dimond No. 5-A, 7, ?-A, 7-AA, ', '-A, n, fl-A,

1-B , 12-B, 15, 55
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PEPraSSIPIE EXPLOSIVE

Bl~ck i..eL.d A, 0
R.lack Diumend Spocial A, C
CEalite B, tP, C-11 Q, -Ij Ks K-i, LL, IL-l, W, L -1,

N, M-i, MS, MS-i, So S-1, ,Tp T-19 5-S, 7-R, 7-8.,
Collior C
Duobel A, Bo C, D, 3, F
EL-W16 , b7, 454
In&dendent A, B, C, C-I, D, S, F, a, H
King No. 5-1-, 7, 7-A, ?-AA, 8, 9, i-4, ii, I-A, il-B,
12-B, 15, 55

Cing No. A, 0
King Special A, C
Lump Coal C, CC
Miners' Friend No. 2
Monobel A, AA, B, C, D, 3
National A, A-I, B, Cs D, 3, Y# F-l, i, H
Peerless No. 2
Re,- Crown B-3, D-2
Red HA, HB, HG, HD, HF, HL
Super-X No. 2, 2-A, 3, 3-A, 59, 7, 8, 9, 1
Super-X Big Coal D
Super-I Big Red No. 7-C
Wesco Coal Powder No. 1

Gelatinous Permissible iaosives:
Austin Red-D-Oel
lack Diamond Nu-Gol No* 4

Gel-Coalite W, X, Z
Gel-Coalite No. 3
Gelobel A, M, C
Hercogel 2
Hercogel A
Independent Gel-A
King Su-Oel No. 4
Napcogel No. 1
Permigel A, B
Super-X Gel
Super-3 Gel A, B

Permissible explosives are not norwaly imported or exported,
unleem a cmtry has no dyautite production faoilities at all.
Therefore each nation has developed and stuAndised its own
typos cf pcrmissible -i4osives.
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PEM

Alternat Nomenclature i Foreim Nomsuclature:
0erman " itopontaerythrit,

Pentaerythrite Tetranitrate pentrit
Pentaerythritol Tetranitrat-.. Italians Pentrite
Pentbrite Japaneses Shoeiyakr'
Tetrarni- cpetaerythritol RAssian: Tetraeretritol nitrat,

TEE

co~mosition:~
02) 4 or CEN4 0 2 -- chemical compound conta.iring the

following percentages by weight of the elementas C9rb".... I9,00%
Udrogen.... 2.55%
Nitrogen--- 17.72%
O.,;en_- 60.73%

Charagterf.ticss
PETN i a white or light buff press-loaded explosive material.
The pure explosive melts at lh.3°C; commercial grades
melt at from 138.00 to 138.-5C. PETN will detonate when
subjected to a temperature of 2250C for five seconds, The
dry material does not react with mtals; vet PETN will affect
copper, brass, magnesium, magnesium-aluminum alloy, mild
steel, mild steel coated with acid-proof black paint, and
mild stee1 plated with camium, copper, nickel, or zinc. Wet
PETN will also slightly affect aluminum after prolonged
storage. PETN is graded into four classes (classes A, B, C,
and D) according to its granulation (i.e.,l size of its
crystals). It is extiremly saable when no acid is present,
and will show no decomposition if stored for long periods
at temperatures ranging up to 100OC. However, the presence
of only 0.01% free acid causes rapidly increing decompo-
sition. PETN ia one of the strongest known explosives,
being 95 to 96% more powerful than TNT. It ie more or lees
insensitive to friction, less sensitive than nitroglycerin
to impact. It in, however, extremely sensitive to initiation,

Manufactures
EAIay be manufactured by one of tvo methods; one with and

one without sulfuric acid. When uaing sulfuric acidj, penta-
e"thritol is reacted with nitri: acid. Sulfuric acid is added
to complete the separation of PETN. The process not using
sulfuric acid in the preforred mantaactutInag procew3 in the
United States. In this preferred method, pentaerythritsl
is added to 96% nitric acid. After 20 minutes. thr solution
is added to cold water and the precipitat,, .'. is filtered
out. AW.er rewashing, the PETN is din-.licd !n acetone, th
eolutioa is filtered, snd tho PE T io precip.;ated by the
addititi of cold wator. PETN gei r,:"ly is not rLed before
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Uses,
Class A PETN is used in boonters and detonating iUse
(Prbiacord); class B PETN is used as an ingre"ent fV,

_..,D,.0oiuia; cjss '- k1'ili is r.Red in the mazufacvurs
ol pentolit6 (soe entry); an4 class D PZ-N is used iu
detonato's and blasting capsa

PM/AX

Alternate Nomencle.ture:

Comp6sitiont
PEN---9 90% 87% 82% -70% -60% - 50% 35%

Wax ---- 5% 3-- 13% 1- - 8% - 30 40- o- 50% -65

Commentst
M /-ax ompositioi have been used primari! by Ger-muy
and Italy as boosters or prse-loaded burstilg aharges,
depending upon the amount of v&u.

PIMRATOL
AlternAtst Nome'nlatures

Exlosive D---- 2%

Charaoteriwoics
- ioratl"Ts 'a broen-yefl-oi, cast-loaded explosive material.
It will detonste vh~n subjected to a texperature of 2850
for five seconds. Piorbol in insensitive to shooks and its
brisance lies between that of explosive D and TilT. It is
nonh oroeoplc. Whon stored for long perlol: of. tixe at high
teristues, the explosive exhibits a uliht e.uction betvve
tho o plor've D and TNT. At ordinary taperatv res, however,,
picratol .s entirely stable.
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PI Mkn0:-

Manufacture . ... -
.% s melted ar4 heated to cver 900 C. ?Vxlosiva ID is

ae.,:dd 'v±thout h'~tng preheated. The r'esui.ng thick slurry
is1 Cooled to about 850C ar.A is cast-loadod into, aimnunttion.

Ploraitcl in-used a a stanoard iiler for armor-pircing
bomibe

Coments:'1
Picratol was d-yeloped during Worl1d WAr II as an :Inexpensive
cast-loaded aubatitute to explosive D, vtiich had to be
preos-loaded under pressuares runiiug up to 12,000 psi. It
has proiaxi quite satisfactory.

"*Now

PICRIC ACID S"f also ARWATIC NITRO CiXKPL-nDS

Alternate Nomenclature: Foeg Nomenclture:
P. A~ Brti~T1 Lyddits
TND Franch: Acide picrique, tri-
Trinitrophenol zitro~h~nol, m~linite

Germnt Pla*,sdue.,triit'o-
phenol, melinit,
bitterslurep ?p 88p
alpulver 188

IRungarians Pikrlnsav, trinitrofenol
Italian: Acido pierico, triitro-

fenolo, pertite
Japaneses t6hokuyaku (Arzy),

shimose bakaku (Navy)
Russian: Pilrrinovaya kielota,

Spanish: Icido pfeiricos trinitro-
fenol,

ComRposition:
H(I%;a)3 Ho C6 H3 N30 7 -- chemical coipound containing the

ffoig percenthtgea by weight of the slemvents-z
Carbon -r----- 31.45%
Hydrogen ----. 1,32%
Nitrogen--....18 .34%
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PXCR!TO ACID

vhn1actcxi.EPtica t
Picric acid is a light to brigEht yaElov, preoesoaded
exc~loniva which malt.s at from 1220 to 1230 0. It~ win
detoniate whot subjected to a temperature of 3200C for
five uecondso Picric acid reacts with A1l metals :&r
Altmm and tinl. Ite re, v~ci ith copper, bra,.q,,, 1e&di,
and kLen arg especially de7.gerous since the compounds
resul-bing from these reactions are extremely ansitive.
Mocri.. acid was the first high exploelve to be east-loaded,
but its mlting point is . oo high for safe casting; tho
m~elting point can be lowered by Lie addition of other
nitro explosives. IPicric acid is about as sensitGive to

shcfriction, and initiation as TN~T. It is =wre
powerful than TNT,, and will produce a greater number of
fragnents then TNTr when both explos~ives are loaded vith
equul densities in fr'agmentaticn ahells4 Picric aciud
is- nonhygroscopics ond is highly stable; lont per'iods of
storage at ordinary teriperatures have caused no r~easareable
change in +,he explosive.

Manufac I. %e:
IIci3 acid macy be manufactured from benzene through thr'ee
processes: the phenol process the chlorbenzene proceass,
and the catalytic pros~easo (15 In the phenol process
phenol,9 prepared' by the bydrolysis of bensene su]fonic
acid, Is treated with sulfuric acid to yield phenol
sulfonic acid which in turn is treated with nitric scida.
The solution in cooled and the crystallized picric acid
in separated, washed, and dried. (2) In the c.4lorbonzene
proceass benz ene is treated with gaseoun chlorine,
yielding monoeblorbersene. The product ia purified and
nitrated to give dinitroohlorbenzene. The latter, on
treattment with Line or nodal, loses its chlorine content
and becomes calcium or sodioR diriitrophenlite, 'which on
acidifying is conveifted, to dinitrophenol. This in turn is
nitrated to picric acid.. (3) Is. the cata3ftic procesa,.,
be,~ens Is converted into eitha~ diaitrophenoi or pic ,,.c
acid direct in one operation by means of weak nitric a~cid
In the presence of ma.rcuriec fulminat.. which actes* as
catalyst,

useat
-Picric acid is' used by the United States chiefly in the

manufacture of explosive D (see entry); by Germany as a
booster; by Japan as a boctster e1rt bursting charge; and
by France in the manufacture of tridite and trimonite
(see antrien)c It my be used as a burst1Irg charge C7y
countries where toluene is in short Hop ~f~wever..
such usApg usually requires a non-metv.1I11c ep1 lining
for procettiles,
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PclTCRIT" Sec I"IT1CGUANIDUS

PIPE.

Altarnate Nomenclrtiwe:

Gulf Cron E. Oil..--- 19%

Characteristic st
PIPE J' a hand-tamped, nonhygroscopic high explosive, It is
somewhat more sensitive to impact than TT, but ic unaffected
by a direct hit of a rifle bullet. It is insensitive to
'iticni and 1z stable in storage.

Manufactures
PIPEs manufactured very- imply through a mechanical mixing
of the PETI and oil.

Uses:
--- PIPE is used as a plastic dewolitiun eaIlosive.

PLASTIC EXPLOSIVES See CK)POSITIS. C, C -2 2 and C-4j,
PIPE, PVA-4, RIPE

PLI-1oo and PLX-9,'!5

Alt ernate Nomtnclature:

comoition 2
PLX.lOO PLX..ng

Et~yleoc~v~n-----.------------ ------ 5

103



X-1o-1o, PLX-95/5

Characteristics:
MY is a light yellow, liquid explosive with a melting point
of -290C and a boiling point of 1010 C (figures for PLX-iOO).
The e.plosiva, therefore, ia used in its liamid stat2 Both
tyes of PL' will explode V.'en subjected to a tezperatziz of
439C for Uive seconds. PLY Wll corrode brass, but it does
not 'react with stainloss and mild steel. It is somewhat less
depsit;..-'a bo impact than TNT, and it will not detonate from
the impact of a rifle b,,ltA..

Mar- a'..turaG
""-The explosive (95/5 type) is mixe only when ready to use.

The components are stored separabely.

Usts 2
- PLY is used for minefield clearance. For tis erjoe, the

liquid in placed in glass containers.

POTASSIUM DINITROBENZFRUXAN See KDNBF

PR0FLLJ4TS See COMPCITE PROPELLNT, DOBLS-BASE
SMOKELESS PROPELLANT, PRO11LLS-
FOREIGN, SINGLE-BASE SMOM
PROPLA';; ShOK PRoPLLAT,
SOLID RCK KT PRPLAT, ELIPL-BASE
SMOKELMS PROPKELAT
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PROPELLANTS -FORI

PROPBILLATS--FOREIGN For general information on clar Yes of
propelats not diocuzaed under this
entry, -.e- the references given for
POPELLAN4TS.

niioar fat~eign propellants do not diffe.- greatly from the
&=okeless propellants used by thwA United States. All have
a nV- .. cclJulose base (with the exception of some rocket.
prop^i LantW) and may be classed - -1:Agle-# double-,,
and triple-base propellants, Major differonces from
United Stateos compositions, such as was employed by Glermany
during World War II, &rise primarily from the scarcity of
glycerin rather than improved charactaristics..

Saokeless propellants have been manufactured by practically
all nations, 'large &sid srntf.l. No definite pattin. of
productirm f6r the scvarel types can be eottabl116hrd, although
countries rmaufacturing only small arr~s Pimunibion have
tended to concentrate on the produc-14ion of single-rbase,
propellants because of their greater ease of manufacture,
the availability of raw materletls, #nd the relatively
little difference between the performance of single-base
and double-base types when. used in smll. arms anmintior4 .

The production of triple-base propellants (sometimes called
double-base propeflants with nitreguanidine) has been much
more restricted than double-base types,* Outside of the
United States, only Great IBrita4.n and Germany are known to
have employed triple-base types in any quantity. The
advantages of triple-base propellants are not as easily
%mders-tood as are tsxe dwantages of other e~xplosives, since
they occur primarily withins the gun (in the form of cooler
burning temperatured and thius less gun barrel erosion) rather
thaen In the performance characteristics of the projectile.

British P'ropellants
ffTM-* poe-Tnts "o quibe similar to United States

smokeless propellants, The British leaned heavily on
-Im_ 1 0'Q-"-s I.L (ar CCRDI1E)S but the necesities o:!
World War II forced som modifi.-ations in propeflar~t
compositions, bringing both i'glo-base. (such &, .C..
and triple-base compositions into extensive use. Examples
of British compositions are given below:



PROPEIt'TS--ORIGN

Single=Base Double-Baee Tripl eNitrocellulose .....--- 94;7A iL.J77-90% - -5.0 ...
N_- ,o glt e-I n --. --..- - - -. 14.0 5% 19.0%

Di dr touee L.. 1% ..... , woo.... .Hitronaphthalene---- " 5.10% 0 t. &

Nitroguanidne------- - 5 1 -. 7%
Ti -- ---- 0,Z ~ --

Cryoli e--- .......-..-...---- -- 03
Centralte ------- ---- 6&0%

r",ench Prooellants
--- ench propellants are of the coamon single-base (poudre B
and poudre B.N.) and double-base type3. They differ, however,
in that they normally- contain more than one nitration level
of nitrocellulose in each composition. The scarcd.ty of
glycerin has restricted the produetion of dou)le, !'3o
.propelants, and consequently France relia morc -'eavily
upon single-base types than do other European nation3.
ExamIspl of French compositions are given below:

Poudre B Poudre B.N.
Guncotton -.. ..-------- -
Collodion Cotton---- - 29% ------ 28% For _s of nitrocellulose
Barium Nitrate- .... -- ... ---- 19%
Potassium Nitrate ------ ... ..... 8%
Vaseline -------------- 2% -..... -t
Soda Ash ----------.. ** -- 2%Volatiles .......... 1% ---.. :.

German Propallants
a-propellants aro of the single-, double-, and

triple-base types. The double- and triple-base oompositions,
however, differ from United States and British types in
that during World War II nitroglycerin .ac often replaced
by DEGN (see entry) and TEQN (see entry). (arman singlo-b'se
propellants conformed more alosely to United States Vypesp
although there were some German compositions which included
FEW. Ez-ensive use was made of stabilizers; ID. mam cases,
two or more stabilizers were used in the same compocltion.
Examplos of Gexnan propellant compos-Itionn aro given below*

Si~le-Bas e

Dibutylphthalate .... ., .. . -- ,. .. 1.: .;
Potassium Sulfate ------- . .. .. ,.0%
P*N. .... 64." ... *., ....D r p hi ,e --------. -.- -. . 0 .5 % ---, . . . . o1-- , 31

Crce}-.......... 00.. ,,.. 1.8%-- ,Conra'ite -.------- -- ... 6 . . . .%---- 1,

Diph ladne .........--------. 0.2%
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PRPFLLAiT3--P EMGN

Double-Bra nse
Nitrocellulos .----.---- 70.4% ---- 6-1 .... 60.5% -- 5 8.%
itroglycerin - -273% 33 2

DMN~iu' ------ at------- 0.6 --- -- p -

D'm~ ... .. ..

0itronaphthalene -... -- 0-%----"Hydro.. ailose- ... .s.e --e.,-- 3.N ... f..
Potassi-am Sulfate ------ 06% ---- .. - . ... .. • h .o
Gr-aphite --------------- .. 0...O1% ---- 0,10% ---- 0.1%
Magnesium Oxide -------- see ... -. .... 0 -15Z -.... 0,8%
Centralite --.-.--------- 1*5% ... .g 3.75%-- 12.C%
as-Diphenylurea ----.-- 0.2%--- 0.2% ---..
Ethylphenylurethane--. . 1,5% .... . 000Diphanyluretbane .w.... . .. 118% 30---- 9 .... ,

TriPlo-BaseNitroeuo se ------- 4)0'5,, .
DN --------------. .1896%

Graphite --------------- 0.1%
Magnesium Oxide.-...---- 03%Acardite .... .- -- w 0.5%

Diphenylurethae.---.. 3.25%
Nethylphenylurethane--- 3.75%

Italian ? op iet
Italian propellants in use durlg World War II were ve,7
similar to the propellants used, in Germany. The ItainM.
hoenver, did not em-loy tri:1.-.,base propeflants. Like the
Germans, the Italians repl,.ced nitroglycerin with DMN and
employed several stabilizers In some of their compositions.
Examples of Italian propellant compositions are given below:

Scin u-Base cable-Base Double-BaseNitrocellulose- -_ ------...... 9777i -- '= 2 O --- ..0*
Cellulose Acetate-Nitrate-.- .,. ...-.. .,. 63-5%Nitroglycerin ----- ...... --- ... 3.0% .. .

--------- . ... 27.0%
Cellulose Acetate-..--..---- .. 0,0... .. -.... .C

Petroleum Jelly-........... ... . 2.0% ---- ...
1720% 26% 4-%

a-Diphenylurea ---------... ----..-O- .... .
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PROPEILM TS--FOREIGN

Ja q Pe _ f _l2 nts
&J,-:anese propelants used during World War II were restricted
aixost exclusively to single-base types on account of the
sciLrcity of glycerin and glycerin substitutes (glycv.z), Only
a iew double-base propell&:-ts wvere produced- Emynple& of
Japanese propellant compositIons are given below:

Sinxle-Base Sinmlee-Base Double-BaseNitrocellulose-....---9 -- .... 72.0% =
Ni ogycerin .... -. -.. ----- ------ 9.5

Dinitrotoluene-------- 55% ------ 5...T r .. . ... . . . . . . . . .. . 20------"-- -- - - M,, 0Potassium itrnate ------ . ... 2. . 2.5%

Diphenylamine ----.-.---- 1.,(---- 0,5%as-Diphenylurca-- ..... -, ... ,.-..---. 6.0%

Soviet Propellants (Metalel'nyye vzryvahat~ye w1hcheastva)
Soviet propellants are of the sttndard single- and double-
base types, and are similar to those in use in other
countries. Before World War II, only single-base propel-
lants were in use. Since then, single-base types have
been liited to smnal arms amiunition and some artillery
emnuntion, while doubL.-baae types have been used in
artillery ammunition and rockets. The Soviet Union has
not ured a" triple-base propellants or any glycerin
substitutes. Rzuaiplus of Soviet propellant compositions
are given below:

Single-Baset Artillery sin -Base. SA
Nitroc el!u!1ose ------ 989%a --- -99,% 9 .7 -- 96 971
Graphite ......... ... -"- .. -- ,.. 0-- .3%
Camphor ---- g... --- 0.8%
Diphenyamne--- . 1.1% ____ 0.%---- 1.3%--- 2.0%

Double-Base, Antitank
Nitrocelluloie ------ 64,.......$

Nitroglycerin --.-.-..-..-. 20.8%
Dinitrotoluene ------ 3.9%
Grapite-- ...-.. 0.3%
retroleum Jelly- --. 2.6%
Centrlite........ 1.3%
as-DIphenyluwea-- - 6.7%
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PPX-1

Altornate Nomecmlatur.:
None

tY.I--- 6--
Tetr* ...... 50%

(haracteristicst
-TX-1 is a ight yellow, cast-loaded exp.losive which mets

(eutecticaliy) at 670C. It does not react with aluminum or
mild steel. It is rougay twice as sensitive to impact as
TNT and may explode from the impact of a rifle bullet. It
is nonhygroscopic and sI able in storage.

Manufacture i
M-ir may be prepared by adding wet cylonite to melted

tetrytol 40/60. The mixture is heated and stirred until
all water is evaporated and the composition is uniform.
PTX-I may also be prepared by adding tetryl to composition L.

Uses:
PTX-1 may be employed In land mines and for demolition
charges.

'Commentam
-1 is an experimental explosive designed to overcome.the

Lentitvity of tetutol and .Us tendency Zo exuds.

PTX-2

Alternate Nomenclature r

Cyclon e ----- b4to1:

FETN= ..... 28%-26%
TNT ---------- 28%-33%

Charazteristios:
... X-2 l dirty .hite to lip hi buff, OeW,,.-.', dted explosive
wbcb meAs (eutectical3y) at 750C. It. i: za'-h more
sensitivt to impact thn TNT, more so that P'-I. It is,
bhwever,, less sensitive to rifle bullet impa, than PTX-I.
It Is ,tEnnhtgroscopio,
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PTX-2

Manufacture t
PM-2 may be prepared by adding wet Oycionite to melted
pentolite (30/70). The mixture is heated and stirred until
al. watr is evaporated and the composition is uniform.
PTX-2 may also be preparC': by adding wet PETN to comositioun B.

Usest
PTX-a may be employed in shaped okrh'e and frag-rntation
shells.

Conents 
-PTfY-2 is !.n experimental explosive designed to overcome
the sensitivity of pentolite.

P*N*W U
PVA.

Alternate Nomenclatures
None

Composition:

Cyclonit...... 90 to 92%
Polyrinyl Acetate--- 8 to 6%
Dibutylphthalate-- 2 to -2%

Characteristics:
PVA-4i whitel prss-loae. d or extruded explosive. It will
explode when subjected to a temperature of 375oC for five
seconds. It is quite sensitive to impact and will be affected
by a rifle bullet 80% of the time. It is slightly bygroscopic.

Manufactire:
- -l olution of. polyvinyl acetate a3I dibuty.'pihthalate in
acetone is added to a hot water slurry of cyclonite. The
res,3.ting PVA-4 is stirred for uniformity of coposition.

Usest
PVA-4, a wemi-plastic composition, is su.table for use as
a demolition ckarge s;plosive.

Comments,
.P-4 of 90% oyclonite was originally prepared by Cerada.

,j,.OCELTULC,; See NIT'MCLLULOSE
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PYRoCOLL4JD(a

FIROCOUA)DION Se' NITRO(VELULOSE

PYROCOT'TON See NITROCELLULOSE

H 0 w

PYROKITE See TETRYL

PYROXYLIN See HTTROCELLUIOSE

RDI See CICWONITH

RED CROWN (aeries) See PERMISSIBLE RUWlSIVE

RED H (series) See P31MISSIBLE, EXPLI 1

RIPE

Alternute Nosueclaturet

cootr itiort
* y aor ~t---.--~85%

Gulf i rown IC Oil---- 1%



RIPE

Characteristics:
RIPE Is a white, hid-tajmapd explosive, its strength is coma
18% greater than that of TNT. It io practicelly nonhygroscopica

Himufacture:
Rieis very eimply manufacured through a+ mechanical mixing

of the cyclonite and oil.

Uses:
RIPE is used as a plastic demolition explosive*

ROCKET PROPlLIAANT See SOLID ROCKET PROPELLAjd.

RUSSIAN ALLOY

Alternatte NA-, nclatura: rore!6-iomnec1 turc
The entry i given in the .. panae: -51j1akU

English eqrivalent of ths Russians Ruski splay
Russian nomenclatire; thfe
is no corresponding U.S.
explosive.

Cozueositions
Russian Jam'.ese

Picric Acid----------- 5 .
Dinitrohaph+.halene ----- 48,5% ------ 50% or 20%

Commentst
Rui aw.n alJloy it an explosive coq4sition which has bets
used by the Soviet Uion as a bursting charge in land rnins,
boiuss and artillery ammunition, and by Japan during Wrld
War II as a btusting charge in artillery ammnmition..

RUSSIAN MIXTURE

Alternate Nomenclature* Forein Nomqnqlu.
The Emtr~r in 'gven in the R s F ~ ,ra1y

Englisji oquivalen of the e;.es'
Ruasi-i- nomenclature; there
is n ', ,rrespinding U.S.

xiplos4 vs.



XiUSSIAIT 1XTURR

CO,-.si 14on I
Arnrnniu-m NRirate-- !;C

TrinitrocYY1ene------ 34b

R.u3aiaui nri.ture is a Soviet explosive composition. Its
uses az- riot kniown.. but it may be uaec~ as a bur.qting charge
or a demolition explosive. Buci>usc c: 1, s arunoniur. natre-te
content, it is: hygroscopic a.id Liierei ore not, eri~rely
satisIlactory.

SAFEY MU1ASE See PM1IS3IBLE AP(~'I

SHOAN B4KI See also, Foe Nowenclature under DYNAMITE

Alternate Nomenclatr: IfrgA No.,unelatures
None The etxyra71Ven In the

Japanese noxonclaturej there
Is no 'corresponding U.S.
exp1,%ive.

Composition i
Amsmonium Nitrate--- 79%
Dinitromphthalene--.- 10%
Sodium C3oid.-- 0%

Conertat
ISan bakeqka iB a Japmnese explosive coluposition w~ht'3h
was used during Woorld War 11 in demolitioai charges.



GILVEM AZZE

SILVER AZIDE See also AZIDES

Alternate Nomoncl ature: For Nomenclaturst
" O . . .French: Azoture dt argent,

aitruL e d' Argent
Germani Silbarazid
ItAlian: Acido d'argento,

azoir ida d' Lgento
Spai2s Aoio do plata,

ni--tvro 2 plata

Compositions
1g5Z_ chemiccl compound contnining i.he following percentages

by weight of the el-OmWr ,s, Silver---- 72.0%
Nitrogen--- 28.0%

Characteristiscs
Silver aside is a white to gray, press-oaded explosive
melting at 2510C. It wiUl detonate when expooed to a
temperatiwe of 2900C for five seconds. Like lead aside.
silver aside contains no oxygen and detonation involves no
combustion. It is non-volatile and practically nonhygro-
scopic. It is somewhat more sensitive than lead azide.
Like lead azide, silve" azide is stored wet.

Manufacturet
A solution of sodiwm azids is added slowly to a solution of
silver nitrate *.ich is being 1 apidly stirred. The resulting
silver aside precipitate is filtered out or al.1iin.nZ

Uses:

Silver aside my be used as an. initiating explosive; although
its use this far has been very limited.

SINGLE-BASE COLLOIDED PROPELLANT See SINOLE-BASE OKELES PROPMA1JT

SINOLE-BASE POWDER See SINGLK-BAS1 WUOKELS ?ROPELLANT



SINGLE-BASE 514C'KE-
LE33 PR~OPELLANT

SIGLE-BASE SMOKELESS PRIOPELLA14T See also GUNCOTTOtI, NITR0CM.ULOSE,
PaOPWLLANTS-4-MELIGNs S14MMEE
PP.OPBLLLNT,$ and specific types
listed under Co~minptiorn below

Altrnate Nomenclature: c2p Nomencla~ture-.
Single- 'aae Colloided Br1t s:NWTo (Nitrocellulose,

Propeil&nt T ubular)
Single.Bdse Powder Russiant Pirolcailinovyye

porokh
Spanish: P6lvora do bass Idnica,

p6ivora nitrocelul6iica

Composition:
Single-base propeflant! contain nitrocellulose as their
principal ia~1aa~ient. Ia addition thaey contair a ntabiizier,
and also may contain inorgaric nitrateu nitrocoiw.0and;,,
and non-eWlouive materials auch at, metallico salts, metals,
carbohydrateas and dyes*

Single-base propeflnts can be grouped Into the following
types t

i'y~ooellulose (powder)
So Co Powdw~
Flaehless and Smokeleas Corpoitiona
Small Arms Propellant

Each of the above is discussed under a. sepntA &n+w7
foreiim aosoitionoe tt OP.TA!le ~ ~ c~

Chaeteristtc:;s
Single-bas propellants usually are amber, bromn, or black
in color and are manufactured in as many form as double-
base propellants, iooe., flakes, strips, is'leets, spheres,,
pellets, tubes, and pertorated cylindrical grains (normally
with one or seven perforations),* The amount of energj and

gaslibratd b sigae-base propellants is deter diied ly th6
degree of nitration (as measured by the nitrogen conrtent).
Single-base propellants aro inherently unstable,, and,
stabilizers ado required to bring the stabili1ty of these
propellants up to practical limits. These propellants are
muore difficult to stabilize than are double-base propeflanta.
Sinaa-baac p~opellants are hygroscopioj the presence or
moisture in the pronallant v.i change the miasle velocity
and thus .the predictable accuracy of prcjectfled.
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SINGLE-BASE SMOKELESS PROPELLUT9

Mnafa-tiaTltoel.luose is first coz.gtessed 4,c t:ueeze ou a portion
of excess ater, It ix then impregnated with alcohol which
displaces tho ralaii water and dehydrates the :riai.
ThG resulting dehydrated block i& bol:cen up and rd.ixod with
ether to form a colluid. At this stage the stgbiliser,
us-:1-.l diphanymidne, is added. The coloid is again
pre,:ed into a block and is force - n
press" where it omerges in strands nialar in appearance
and eile to iOacaroni. TE colloid is re-blocked as long
perforated tubes (if this is the form desired), The gains
undergo a solvent recovery process (to collect ether and
alcohol) and are dried.

Usens
-" Single-base propellants have been used in iac-it t;.pes of

ammunition. Howieer, many propellant reareuents are
better filled by double-bass propellants, and single-base
propellants have been replaced by double-base types in
manr applications. In countries where nitroglycerin is in
very short supply, single-base propellants may be used in
amunition with passable rsults,

Ccmments:
Since single-base propellants are colloids and not powders,
the use of the phrase "single-base powder" is not correct.
The term Usingle-base colloided propellant for these
propellauts is coming into increstingly wide usage since
it is xu.re accurate .it.-n.. ± ,-o prop -..
are not completely xmikelcas).

SiLL ARMS PNOPELLANT See alto S3V1 L-=E SMOKELESS
PROPzL"NT

Alternate Nomenclatures

Coositiont
Sice small arms prope.lants are a type of single-btie
propellant, they l contain nitrocellulose as t.huir
prIncipal ingredient, plus varying anunts of stabilisrrs
and other non-explosive ingredients. Typikal oompositS.sa
are licted belowt
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SMAL. AR15 PROP.LLA!

IMR I II ITT IV
Nitrocellulose -----. 9 7 .%a -- 9703% - 9 8 3 %b 99 -- 9 8 .5%d

99.6%

Potassium Sulfate ---- ,-- . - 10 - .+. . .
phjwyiLnbe ----.---- 06--- 00%.--- 0.7% --- 1.0% --- 1.05%

J.15% nitrogen
b.3.15% or 13-25% nitrogen
013.105, nitrogen minimum
d1 2.95% nitrogen

To all the above compositions, a glaze of graphite and a
c.atIng of dinitrotoluene is applied to the grains,

Characteristics:
Smokeless.propellants for samll =.r. rre ustally glazeel with
graphite to facilitate machine loading a ai to prevent the
accumuations of large charges of static electricity. Small
arme propallants have a black polished apjearance. They
have a high order of stability and are pariclarly resistant
to the effects of moisture because cf 'U1e dinitrotoluene
coating. Since the propellant grains are smal , they
igkite more readily and burn =.ro frcel- thai Frtii.u Ar

propallants. However, when moisture is present or abnornal
temperatures prevail, the small grains are subject to

more rapid deterioration than the larger grains. Many
smlal arms propellants are nearly as ensitive to friction
ab blacIk powder.

Manufacture and Uso=:
Be;-SNQ ,E-7 cXOKW,-5G PROP'ILLANT

SHOM4.ESS PROPELL'NT See also C01POSITE PROPELLANT, DOUBE-
BASE SMOKELESS PROPELLANT, SINGLE-
BASE MlOREIJE3S PROPELLANT, T1IfLE-
BASE SMOKELESS PROPELLANT

Alternate Nomenclature: Foreign Nomenclature,
Rfoided VPropelant Ru.ISn: lezymnyi ;,.orokb

Smokeless Powder
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S110=03 rPROPILLPIPT

Comments:
5nmokeless pro~pellants may be divided into four main classs:

Single-Bans Smokeless Propefllant
D~xa "-'I-ase Smokeless kFropellonb
Triple-Base Smokeless Pr'opellant
Composite Propellant

.Entrip unde~r the above headings give specific details on
Cp7g!pp!tion Cacteristics, Maufctire and Uses.

All smokeless propellants with the exception. of cornposit.)
pro~pelllaxts contain nitrocellulose as one of the "fbases."
Single-base pr-opaflants have nitrocelluloce as their active
explosive; double-base propellants contain nitrocellulose
and nitroglyc-erin 'as the two baesi; and triple-base
propellants contain zi.~trocellu1ote,, nitroglycerin, wnd
nitroguanidine. fri,61e-base propellants .ve .f'nbems~
treated as a type of doable-bare propell~nts; hc--ever,
there propellants contain three active explosives in their
coW-io~qiA'-1on and their characteristics differ. coxviderab! '
fromt -the eharacterip't-ics of double-base propellants. They
are, therefore, p.roper3.y treated as a separate class of
ixopeflantso

oklvzau prope .'!ntsn ive, relaced black powder in all but
the crudest propellant applications. They are used in all
types of infantry and artillery ammunition and in many
types of rocket motors.

qT i +gbv,,, Wg,,.%11^4- A~. A'--& - .

coming into increas1--&.yr wiai unage since it is more accurate
in its description thms -86 the term "smokeless propellant"
(these ptopellan' a are cofloidi and they are not completely
smokeless).

SOLID ROCKET PROPELLANT

Alternate Nomenclatitra:

Compositiont2
Solid rocket propellants may 'atilie a number of' cotioundap
se'1e oig which are classified Confidential or ahovr' when
iw:!d In, propeflant applicatiens. In ge..,er 'k-, all solid
roc ket 7,ropenlantn~ contain a fuel and -i c.' Mizer ini the
proper proportions for suataih~d combustionto



SOLID ROCKEIT P.O-

Solid rocket rropellants Iay he divided into threo categoriest
double-base smokeless propellants, composite propellants,
rud cast perchlorate propellants. Tha first two are
discussed under individual ottries. Exampls of United
States cast perch-orate prt.pellants are listed bclov-

JT-1 (Asphalt Dasa Perchlorate)
PotasgLc Pere'oae......7.:

niul ---------- -r-------

AN-507 (Resin Fase Perchlorate)
Amn-----rchlorate ..----- - 75%

Fuel ------------------... ------ 24.825% (50% A-1O polyester resin,
50% styre)

Additives ---------. - --------. 0.175%

Thiokol (Rubber Base Perchlorate)
Ammonu--Pc-hlorate--... .--- 21.15%
Potassium Perchlorate ---------- 47.12%
Polysulfide Rubber (ThJoko)----.- 2_5%
Additives ------.. 2.88%

Characteriaticst
Sol- dr6 r et prcellants have a wide range of chmracteribticc,
depending upon the individual compositions. While the ideal
rocket propellant has not yet been developed, its charac-
teristics have been established as follows:

a. Uniform ignition and irring

burning sw "ar.e
c. Reproduceable composition with a constant heat ;.C

exolosL)on
d. Nonhygroscopicity
e. Procurable. in grains having widely varying burning

times., either by changes in compos-Ition or structure
f. Adequate mechanical properLies
g. High performance
h. nokeiessness
i. Stability
J. Not affected by temn.eraturc -;ariations

Manufacture t
a--anufacture of double-base and comosite propellants is

discussed under individual entriec. Pe-'chlorate propellants
in general are the easiest of all solid propell&nts tn
manufacture. The oiddizero pulverized into an extremely
fine powder, is added to the fuel, whiol" 1% % bien previously
r-olbed. The mixture is stirred, cast; ond .owed to cool.
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SOLID AtOUCET PRCET-IANT

Oses :
It is apparent from their name that scAl rocket propellants
are utsed for rockets and missiles,

Coirments:
Solid rocket propellants are coming into increasing uzage
because of their major advantages over liquid p.Wopc!lcnts,
i.e., ;hefr generally good storage ch.aracteristicz and
their ease of handling. :!owover ci;.iculties in ob-adning
required characteristics ocauh as uniform b ing time
has limited the full utilization of thefr advantages.

SOLVENTWS PROPELLANT or See DOBLT, -BAS{ 1OKE 3.S
POWI)ER PROPELLANT

3TA 'X1 .7AT E See NITROSTARCH

--TVURGA umiiAj- &'e alao DYNAMITE, MILITARY DYNAMITE,
NITROGLYC II

Alternate Nomenclatures Forei' Nomenclature:
Dne oe .. See.n
Seo Powpoition belaw

Co.iposition:
Straght dyneirtes can be vub:ivided Into "dynamitet- with
inactivi base (GOuhr dynamit.as)' and "dynazmites with active
bnze (Extra dynamd e.) " Represeztrti-c compositions are
given balow:

Inactive Base
Nitroglycerin..... --- 75% ) Rarely, the composition way ivelude
Kieeelguhr ----------- 25%) some nitrocelluloso.

Aotive Base (U.S.)
NftroifcerF=n- ------ 40% kAv also be rn-de
Sodium 4. 4 to 45% &pprox with ammenicw.
Wood .-al- ------------ 12 to 15% approx I itrate, g.ving
Calciw,% Carborte-----.... 1 to 3% approx ) ammonia cnmite.
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STRAIGHT !TfNA1TE

A'rtoiaDJ adtwith Active Base (French Aw&xnt~ynarte)

Wool' or, Cereal Meal --.--- 10%
Sodium Nitrate~ ------

Low-freezing D-tr-agW. dyavw~nites (ee LOW-FRFLEZItNG AN~D NON-
PREEZI, a ]ffNAI4ITES) have compositions in which the nitro-
glycerin is replaed by nitrated of glycerin and

Ch-steristicst
Inactive Base '-Dynamiites withb inactive base are reddial-*
yellow to brownish yellow, arid alm~ost white when frozen.
They resemble fresh earth in that they are a cmzuwby-plastic
iWassJ They are nonhygroscopic. Normally they will rfreaze
at lO0'C; when frozen they are less sexicitive thoi:± the plastic
maerial, If made fromi nitroceliulose which has been fully
stabilized,, dynamites with inactive base aru completely-
stable, even at tropical temperatures. Their sensitivity
to shock and friction is not quite as high as that of'
ndtroglycerin; they are also leo 1b'ieant than ritro-

;~lvflwJ~. tmavA~ ~ nmits3 wll detonate when
it by A Afle b'illet. '"hey are mote nsitive than othew
t.ypes of dynaiaiteim.

Active ba--- -- Dynamites with active base are greasy p~wdsrs
which are loose and moist. The &mmonQa dynamites (varieties
containing wmmnonium n~tratO) are emflACIlly ottvainep Nil+ IA'

tba disadvantage of t4-kgh bygzoscopioity. Sodium nitrate
also lends its characteristics of bygroceopicity tW thse
dynamites. Other characteristics are similar to dynwzites-
with inactive base.

Xanufacture a
SGili~t dynamites are manufacturet' by rdxing nitrogl~,cerin
with kieselguhr (in the case of inactive base) or other
absorbent matori&I (i# the case of *.ebive baso). The
mix-Ing is doDA by shovel or by hand and the resulting
material is sereened to insure -c_=pte uniformity and
fine graIning.

Uses$
Since straight dynamiten are fast and shattering wheIIn
detonated, they are used vhere a Nquickl explosive Is
desired. Such uses include underwater WI anting (exoluding
anmont. dynamitez),, steel demolition work, mal tho priming
of deoe...wel blasting gelatins. Dynarnitoet %Aut inactive
base ar .-. priwticaflly non-existent in 1.ho Uni ;ed States
todayl they have been replaced by active ej tyTpos and
are uoad only &a a basis of comparison for other types of
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SThAIGR~ DYNAIE

'P( terinologyr for stt.aight dynawi, es has not iaet iwith
corwistent usage. Tho tormd "Jynamite" often is uased to
refer only to dynanites with active and ixaetive bae,
(i.eo, straight dpiamits),whereas It is more p cperly
twed to refer to thry ent3.e dy-namit4 Class of explosives.
The toz'm "traight, 4ynamite" has been used in the United
Stps.s to refer to dynamites with Zctiv6 base; the verm
is corrsctly used, hovevers to in%;lude afll of tho cdyniten
discussed in this entry* The term "dy-namite :fl. 1." is
popularly used in the United States'as an -alternate nawme
for dynam-1ites with irnactive base.

SUCRO.53 OCTONITRATE See SUTGAR. SRJiTE

SUGAR NITRATE

Alternate 'Nomenclature:
Nit~osigar

Go.~ojin
The following sugar nitrates ha ve bean found to exhibit
explosives characteristics a

Ara-Inose Totranitrate (Nitroarabino~ue)-- VH 6 O(oKO2)4 or
05W4Nj0 13

Glucose Petanitrate (tNitrog1i.'nee)---.w C6H7O(OYO2jS or
C6 H7N5(O16

Lactose Hexanitrate------------------ C1 H 6 0(N0)o
Cl2 Hl6 N46O 23 12.65 26o

Lactose Oetohitrata (1 ITolcts ).

?aoae Ootonitrate (Nitrosaltose )-"m-- C1 21{1 4 03 (N0 2 )8 Or

Xft no e e~ fl n trtc (%1N±tr -'m anno s e)- - - 06 7 ( X,0 ) or

scose7NVonirt (Nitrosucrose).....-~ C1 2H1 t,03 (OM0I2 )8 Or

?4an othar augspr nitrates hove bowa pn'ep--red, but they lbve
no z portaiico as explosives.
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SUGAR NITRATE

Characteristics:
Sugar nitraiox. appear as colorless or white crystals. They
melt at compsraftvely low te,eratrures, r-:mi.ng fron 8C to
1650Co In a mo.ten state. they arc sticky anz axasinaus;
upon coolci.n, they do not crystallize easily or rapidly.
In this, they resemble the sugars from which they are poduced,
Sugar nitrate; are inherently istable. Comwund mad-e friom
then arz far lessD stable thar-n14%,Oro5ycoin rL-.~
stabilize: (normally diphenylamine) is added.

iM-ufac bure:
Sugar of the required type is dissolved in concentrated
nitric acld. CnW-- -Aintr .it.d ., aciz1 is zdded drop by
drop, and the sugar nitrate will crystallie out of solution.

Uses:
-Sugar nitrates are utilizod in explosives as substitutes

for nitroglycerin. Sucrose octonitrate has be;a up :in
the United States in mixtures with nitroFlycerin for the
manufacture of "nitrohydrene" (82-86% nitroglycerin,
14-18% sucrose octonitrate): which has functioned as a
non-freezing dynamite. Mixtures of glucose pentanitrate
and nitroglycerin. and lactose octonitrate and nitroglycerin
have ls.o been prepared. Theive mixtures are similar to
nitroglycerin in explosive strength, but are difficult to
stabilize,

CoMents$
Since-gar nitrates are =34 in explosives only as
substitutes for ditroglycerin, ;he extont of their use
Jpe61nd 0utirely upon the degras oE scarcity of glycerin
and their cost of produ .ion. &t bet, a auk;ar nitrate
vill replace only 14 to 18% of nitroglycerin in an
exploaive compound; the incr-eased nzed for nitric acid
to manfacture sugar nitrates Dikes their use a Paring of
dubious value.

S!-HRNITTROTOLUDEN See TRINITRTOLUOINE

T-9 See COMPOSITION 1-9
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TEON

AlterzAte Nomene1at az
~ithOrnwegiycoldinitrato

Co" oitio: -- chomical eoB und rntainin the falloving
perentagev by weight of 'be eleents Carbon----- 29.9%

itrogen-"- 11.7%

Characteri stics%IT Iz~a ligacdoo.,und -with a ;ultwing 1;olat of -OUPG.
A wt. aii. qjlo.k 'iw- a sWbjactrd to' I to *'a,re of 22'AO
for five secondjo It is lees sensitive to impact than TNT:
and is unaffected by friction tests. It is, however,
volatile.

Manufactures

Nrled -riet~Ioneglycol is nitrated (at a temperature
of 00 t 5C), and then poured over water and extracted three
times with ether., The extract is washed first with water
and then with a sodi m bicarbonatU solution* The product
iS dried by removing water and ether.

Usess
TZ E ia been used as an ingredient of rocket and double-
base propellants, especially by the Germane during World
War II,

-'--H quantity production of TDJN still presents some difficulties
and its use in propellant.compositions is being replaced by
other liquid nitrates.

TIaRACOR

Alternmte Nomenclatre F n Nomenclatures

I-tetrasene

COMPOsition,

H7.0(,NH).NH.NH.C(sNH)NH.H.NO or 02H N 1.O -- chesical
compound co, eining the foflowing percewitages P",.- V,-ht of
the elementsr Carbon ------ 12.77%

Hydrogan -.--. .28%
Nitrogen-.-- 74.A44%

O -.4 51%
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TEPRACME

'.haracteristicsn:

Totracene is a colorleas or pale yelt, fluffy, press.
loaded material .vhich melte with explosive violerum &t
fro= ' t a ,- 0%,_-, h wilt explode V!wIheu stibJected p.' a
tompatm.wre of 16°C for five seconda. Tctracene is
slightly !.groscopic. L'nile it ia stable at temperatncr-s oi
750 and under, it will deco-.iome at higher temeratmea,
t he decomposition rate increaaning rapidly as the
temperatare increases* Totracene is somerhat more sensitive
than mei:.niic fulminate. It detonates r.s.dily from
exposure to flame. ts expl~sion tempu't.ure is relatively
low and makes it ubmIta in priming compci'ion.

Manufacture2
Tetracene. may be prepared by dissolving aminoguanidine
carbonate in a mixture cff glacial acetic acid (pure acid)
a-d Wter. After the solution has been filtered and
cooled, solid sodium nitrite is a,'ded. The tatraceno.
precipitates, and is collected and wasbed.

Tetracene is used either as an ingredient of priming
compositions or as an intermediate booster. It is not
used to Initiate the detonation of high explosives since
it w5ll not detonate TNT, and will detonate PETN and
tet;A orly if the tetraceie is unpressed.

A L. L. L See TETRYL

TNRANITROANJ1INE See also ARM1ATIC , C1 POUDS

Alternate Nomenlature s

CompositionsC'6M2(N02)4 or C6 H3 N5O8 -- chemical compound containing k.ei

f6loLng percentages by weight of the elementst
Carbon.---.- 26.38%
IDj'drogtm--- 1.11%Nitrogen .... 25,64%

cgen- ...... 46,87%
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WRN24c1dIINE

C~haracteristics:
Tetrazitroaidline is a g'ee3.sh yellowv to olive green
cryetVlline mterial. wh!.h rwiltsa t from 21OL0 to 2150C
vith udcomposition. It do~es not react with u'etals.
Tetrsnitroanil.ne is~ nenhtgrogicqpic, and completely su,.;le
in dry storage. Howerer, lovi>t ern exposure to voisture
tonrds to pr'or~te ibydrolysii of the c~ripounde Tetra-'
uitromijaine is more oer itivc t.;~ 1-pbivu1 aai friction than
TNT. P. 1 reaVlly- detoniated by the pene'lration of a rifle
bullet, It is one of the strongest hign t"apionives a ingz-
abotit 40% strongor thma TNT.

lManufawtkwe.:
Bsenzene$ reacted with inixed Litid. is nitra1ted to dinitrobenzene.
which is converted to metsxitroanlline by treatuiert. 'With
a sodium -oulfida solution, Meteatroaniline in eC!~rert ,d
to metanitroaniline sulfat6 by beinC reacted with pozllio
acid. The sulfato, $_n Uirn, is nitrated to tetranitrcaniline
by reacting it with strong mixed acid*

Usest
-Tetranitroaniline has been used as an inppedient of cheap,

rel.atively insensitive blasting explosives, so as to
increase both explosive strength and sensitivity to detonation.
it has also been used as a portial. substitute for mercuric
fulminate in conmercial blasting caps or elotrtr1 c detonatora,
and, by the Soviet Unions as a booster charge in ammanitione
It is not used as a military bursting charg..

coments:
Tetrcanitroanflina is consIderably vore expenive to poduce
thaii is TNT. For this reason, and because of its high
sensitivity.A it is not suitable as a ailitary bursting
charge. Al~though the addition of as little a~s 5% paraffin
or 25% dinitrobentene would reduice the sensitivity of
tetranitroariline to manageable proportions such -itions
would reduce the compound's explobive sg;rength to a M~int
making i~mraoticable its use as a military high oxposive.
Tetranitroaniline is not to be confused with trnitroanilize,
wOhIch is a dif-Ierent chemical compound.

TZ"RATRO1EYTHRITOL See PITH

TAJITRWMIMTlfOIL!Ig See TATRYL
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TETRANITROTETRAZA-
CYCLE-OMTANE

TRANWTROTBTRAZACYCLF. GANE See HMX

TETRYL See also AROLVTXS NITRO COWOPQ1TNDs

Alternate N: enclature: Foreign Nomnclature-

Briti7 t - 0Comosition, eWoding)
Tetralite Fren.ch. Totryl
Trinitrophenylmethyl- German. Tetryl

nitz mine Italiant Te'kie, Tetr'a
(Formerly -tlo Tetraitro- Japaneset Meiayakuiethylaniline) Run siant Ttril

Spanish: Tetrenitrometil-
aniline.0 "Tetrl

Compositiox:
0)H2 -Z(NCH3NO2 ) or C7H5N O8 -- chemical compound containing
tke'fo Toting percentages by weight of the elements:
Carbon-.--- 29.28%
Hydrogen--- 1.75%
Nitrogen---- 24*39%
Oxygen----- .. ee%

Characteristics
Tetryl is a colorless or yellow, ',rystallineo press-loaded
material wich melts at between 1290 and 130OCo It will
!gd.dte whcn bubJeuta to a iemperature oZ 2570C for A'ive
tseconds. Tetryl does nob react with metals. It in only
slightly hygroscopie but the presence of even a slight
amount of moisture 'idll reduce its effectiveness. Tetryl
is more sensitive to shock and friction than TNT. It is
easily detonated by penetration of a rifle bullet. It in
completely stable at temperatures of 120C and under.

Manufacture:
" Benzene is treated with mixed acid, and the resu;zing

nitrobenzene In reduced to aniline by treatment vith iron
filingo and hydrochloric acid. The aniline is combined with
methyl alcohol (wood alcohol) by heating under pressure in
the presence of oulfwic acid or iodine, The resulting
dimethylaniline is dissolved in sulfuric acid and the
...tic. . .Vrated witih mixed acid. The tetryl 7ecipit&tes,

and is boiled, ground, re-boiled, and dried.
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)WRr.

I5es8
Totryl is universally used as a boosterp rarely as a bursting
chacge, and in the manufacture of tetrytol (see entry). It
is also 45'-d ls! ex .,ensively in military and commercial
detonators, as a partial substitute for mercuric falrinako
charges by being pressed into t!-- bottom of the detoz"ir
atleU and coart ±.. & malL priing chairge of fulminate.

diiYTOL

Alternate Nomenclture, Fore ign.oenlature.
None Rusian, Tetritol

CoMositiont
Terol is a composition containing varying proportiona of
tetryl and TNT. The following compositions are typical:

TetrY2.------ 80% 75% df 70% 65%
'DTT- - .'-20%in- 25% ---- 30% 35%

Charact.e6iatices
t~re tol M s a light yellow to buff, cast-loaded, solid which
melts at 680 c. The ompositions listed above will ignit%
wehe'. su]5jtedtotthe- folvlng.temperatures for five secondst
80/20 tetrytol--2900 j 75/25 tetrytol-310° l 70/30 tetrytol--
320O(; and 65135 tetrytolm3250c. ThY tatrt- ir0. -aLightly
affect a ! - -L alloy. We tetrjtol will affect
copper$ bjeass, aluminum, magnecium, sagmaium-aminum a21oy,
mild steel, and mild steel plated with eadiu copper, sine,
or nickel. Tertol is. practically nonhygroscopic in that
It absorbe only 0.02% =isture when exposed to an atmosphere
of 90% relative h idity at 30°C, Its sensitivity V' impacts
shocks heat, and initiation is intermbstate btaWeen that. of
TT and that of tetry. It is more brisant than TNT and lers
brisant than tetryl. It is entirely stable in storage at
6500 and undero Higher temperatures, however, cause so
exudation mid distortion of shape.

Manufacoture s
e TNT heated until it has malted and its temperature I:s

slightly above 10000. Xet7 is added and the teraure
is decreased until the proper viscosity for pouring is
obtal.nod. Part of the tetryl dissolves in the TNT; the
remainder forms at asimLe mixture with the molten ' A&

Tetrytol U uaod " a demolition exlosive, a bwastx4
charge for oiu end ix the bursting tubes of chemical
shells.
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TIM See TETRANITROANITIN

TNP 3 PICRIC ACID

Th See aliso ARG-4ATIO NTRO CKPOVAM

Altornate Nomenclature:
Ethyl Picrate
Trinitrophenetole
Tfrnitrophenylethylether

_Composition*

vOH )3C II or C8H7N3O6 -- chemical compound containing
the foloIng percentagea ty weight of the elae:sutse
Carbon----- 39.84%.
Hydrogen---- 2.92%
Nitrogen-- 17.7. .
ozygen . ... 39.81%

Characteristics:
T Is a cast-loaded explosive material with a melting po1.nt
M1 78.300C. It is similar to TNT in p'wier and c.n ba suaccs-
Stuly =ixed with cyclortte and awnuornum nitrate for other
explosives. However, it Is more sensitive to hana L than
7NT, and is 1,re cc,-plioated and expensive than TNT to
manuLacture.

Us eut

TNPH normally is used as a comonent !n boos tr and
bursting charge compositions. it has been proposed, hracver.,
as a bursting charge in French ammuniticn where sfz-ioua
toluene shortages have required the development of
TNT aubitute.-

Comftu~st
---- H is of value as a high explosive only in cases where

TNT substitutes are required. In oether oes, it& mufac-
turing and sensitivity disadvantages outweigh its usefuC...
-es except as an ingredient in explosive ocoixittor.!.
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TNT~

TN~T See 2'R3XITROTOLUENE

TOLITE See 'MM11TROTOLtUM

TORPE

Altarriat8 NomenAxlsturet z Foreigm Nomenclaturet
8wedfsh- a tonal (Brand name

r-sed- by Wc,=3 of
Swedin)

Compsitions
.G~ l~te--W
TNT -- -------- 1%

Slight veriaticne 1A the perentage of ingredients has

resulted in the following types:

A.1dm--- 18% 18--'--.18, 18%
... i in .e1%

Chkractritics:
Topx is silvery-white., oast-looded 9,V1oidve material.
It will detonate when subjected to a temperature tif 2600i~
for five seconds. Tt reacts s1igbt2l' u'.t ran" Torpcz
16 nonbygroseopic uvien wxpoiiod to an atmosphere of "~
relative humiditr at 300C, It in aw~e asziaitive to iL'p'A'
than compoltion Bp and is readily. detonated 1y the Pen..

tion4A a' s rifle bullet, It Lesw~re bi!.sant I-wn T'fl,,
but l..brisant, than cyclonits. Torpex has a ktleb-order
of istability; it has beat stored for 13 months at 6500
without change. However, eitight tracem of mixture in the
composition u-M1 rilt in the liberation of gases uh1.o1h mq
rupture the amtmudtion component It fillso and which w=i
iftol'so thbi Sensitivity of the torpax to sho,3k.

Nanu~aotvrei
~~ heat ed until it has sslted and its terverature is
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TORPEX

about 1009C. Slightly wet cycleynite in ad.-id sloilyg and
mring and heating are continued' until all moistTe has be x
removed, Grained alnuim- Is adde. nd stirring is Continau3d
j,': _i a un.form mixture reults. 1%o temperat.ure c' the
ldxtue is decreased until. the proper viscosity f?.. pouriag

in nb .-s !ne'L.

Uses:
- Toz..ex in used by the United States and Great B itain as a

bursting charge in mine,, torpedow, and depth chargos;
it was used by Germany as a bursting charge in bombs.

Comments:
Because of the sensitivity of torpex, two other explosi'os
have been developed, DBX (see entry) and HBX-l. HB-1 has
a torpex composition plus a desensitizer and calcium chloride
(it is actually made from corposition B, co o.vt.cn D-2,
INT, and aluminum). It is less sensitiw and less brisant
than torpex, and is nonhygroscopic. HB1-1. has not been
standardized for general use.

TPI See TCPEX

T L4ZIDINIROEZENE

Alternate Nomen lti-erot
Trinitrotriazidobenz ene

CorzPoslttons
-- u" hLcau compound containing the fol~oWing percen-

tages by witght of the aleiunts; Carbon--- 21,14%
Nitrogen---- 50.O1
ft-,gn---- 20.6%

Characteristics:
Trlaidotrinitrobeazene is a greenish yellow, press-)..-ed
e3plosive, melting at 1310n, It is nonhygroacopic, and wi2l
not exude. It doer, not react with more conon totals suhb
as iron, steel, copper, and brass.
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JManufactuxe 2
5S-i ichlorobqnzens is prepared by ehlorinating anIlin_, to
form trichloroarlinep and eliminating the amino group.
The oym-triualorobonzene is nitrateodf and the ;Wftvipitated
trirdtro trichlorobensene (e.tber povder or in acetone solution)
in added to a solution of sodium asidea in alcohol and is
stirred rapidly. friritrctriazid* nzene precipitates and
is washed and &ld

-T,-injidotrinit'obeflzefe has recenrtjly been fowu i w be very
suitablo for use in priming ecapxosition.s.

TRIDITE

Alternate Nomenclature: Foreign Nomenclature:
None Britisht Telite

french: DD
' taliana MBT

Te foloing composition my be taken'as representative:

Pieric AciLd.- .-

Characteristics
SM" .te is a ca~t-leaded explosive. It is slightly infericr
to picric acid as an explosives but has the-advantage of
being caatable. It will not eude.

Usesi
frid-'t,e bebeen used as a burstIng-charge for artillery
ehefls and bombs. However, with ths modern trend away from
using picric acid in buroting chage%,p tridite it~ used vith
decreasing freq~uency,

TRISHYLAEoLYCOLDInmaTn See T3IN
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TRIUlTE

TRILITF. See TIITOTOLUD1.9

.R.D ffLT R.UTRAIINE, See CyolIri,

TRD4ONITTE

Ai1ternate Namenclature: L2.e F omanc1aturet

COL12 stion: 8

Monontronaphthalerze--- 312%

During World War IIT; France usod the I"allowing modiftfed
compositions

Picri~c Acid-------- -- 70%
Mononitronaphthaine- 3C%

~flflt~1M _ z-.&C %W Ap)~Jiiv mlting at~ 9000.
It will detonatu when subjecte3d tu a teumtiratnre of 110('.
.&U Live second~s* It is le,;a sensitivo to initiation and lose
brisant than straight picric acid. However, vhen stored at
elevated tepexituras, it willI exude,,

Manufacture:
Pf-i acid and mononitronaphthal one are melted together
L~nd stirred untIl the composition 1.8 uiforti

frimonite has been used ae a bursting charge for art.Ilery
shells and bombs. espnet.1aiiy in Fance. Hofawvarp -with the
mudern trond away from using picric acidSa in burting charges,
tr;Lmonite is used with decreasixig frequi~ncy.

Tain-miLOPHE4IK 'LE See TNPH



TRIVIITROPE MOL

TREU4TROPHENOL See PIGRI10 ACID

TRINITROPHWYNLE~1TMETIUM Seo TX'%

TR3NT]R0PM4r=YiMTRAMIKE See T!!TVL

TRINITLUMN See Aa'l'1AEIC NITRO COMPOUNDSB

Alternate Nomiclcttra: Foeg Womenlatv.irjz

Syr-Trinitrotoluene (Syni- Prench: Tolita8, td..nitroto~uhnes
m4trical Trixdtrotoluene) trinuitrotoluo1,

T-MT trotyl1
2o1ite Germuan: PP-O2, Anlpulver 1902,

Tirinitrotoluol tz'otyl
Triton Hungarians Trilits, ta'initx'otoluols
froty2. tritolos trotil

Italian: To~iie. tr~-trot-oluec

and "tolito" are of British tritolo
and 1rench origins Japanese: Chakatiiatyakav type
respectively. 92 (see also separate

entry)
PRuBBsia: Ttol, leotil
Spanisht Tolita, tilita,

trinitrotuurno,
trintrotoluo2.

0f-,ufl (N0) o O.LwO C I chemical com'pound containing the
£C§Jow~ng 2 zcentae~ v8 eight of the elements
Carbon- --- .11
Hvdrgen-- 2.24
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formaula givea above applloj to P:11 rs ;5 r ti_7: fem-
anr-.g tWha iaomora arv' dh- -,o the~ dieFrez l ocation,-; of
of~ the niitro ...L coxurouna, a stz'itctilroa Frw -
alpha-,p betz-9 arnd 1. MwV,
strua tiura1 fortmulaet

-TNT~f -fliT W-TNT

CiHt4  elf, C1~

,-, "S. -, 3

wI N 4 '

Chax').teristicst
Trinitrotoluene appears as light yellow f2.lse or rh o Y h c) hd7?1
crystals6 TNT is classified into three grades In accordance
with military p.cificatons: Grade I with a solidificatioi
point of at leat 80V0t'. C-adok II with a. solidification
point of at.1611st 795 C; ad Grade . III with a solidifica-h:.
poiit .of at'least 760C, Trrinitrotol~uene rta-y be cast- or
press-loaded; cast-loading is the pro ferred mnethod. "t'
liquid form, tx-initrotoieno is much mor-i sensidtice t~o impact
tin the solid materi. I It -',s practically nonhygroscopic,
abnorbing not more than 0.2% moi~t-we. It is one of tho loazat
sensitive of the hAiiii~yrgh e:pj-vc:' lt.p ~'x is
equal to that of picric-acid mnd guncotton, .icss than that of
tetryl., EDNA, P,4TN, cyclonite. a-nd nitroglycez'in. It is
quite stable in closed -f-orage,, although -Al thie prs'ence of'
certain chemical conmpowdoc -inch sei tJkain and a-m-oiiia it
forms unstable and c angcxons nompoiinds. Mcn::vlcr.
to wu-livht o;i ultraviolet, iight 4 '1 tha presence W_ xga
causes progressive discol.crition and dcr;c.3'mpositior and
increasing conaiv±t-vit{s L. ~'

,UL'ohantrinitrotoluenc (symmptrical TUT or simrply sym"TW'A1
.MLtitutrs 93% or more o'f the co-mierciaJ. product and the

characteristics of fMiis lao'iar gov;;rn th.- carace.iatico
of the p.-oduct. Grnete I1 TNT, which is the puroNst of '%-.h.
three gradoso con atrs tle - ae ari,itr 3 , i.a ,
the fozt. of isonore Othrt alpha-.trl. *., -%'.uena.



SiTr!:-jotouene may be manufactured by one-0 two-,, or three-
stage nitration processes, or more reventlys by the aant-IMwI"
proceses with toluene and rixed acid an the ray imateriala,
While all Vnir processes7 have been used on a produwtihn ba~ie.,

the threa-stage proces has hadthe advantages of
zaximmyield, greatew purity of product, and grator
ease o-1' control of scid con_-nzt'atiofl and temp~erature
-orA tiofl. Th.e contin0us.-pr)ce5ss as employed by the
Bofors Company af S'weden, is c~iing into Tie usage as
its advantage of continuous TNT yit-ld beoOSUC't !sreasingly
Apparent.

In the one-atage proceas, a large excess of strong mixed
acid is 'used and the temperature is gradwClly raised. TNT
can be prod-oe d in the onie process without transfer or
separation of spen!t acid rrom Intermediate proiducto. In
the two-stage prooesss either-mono- or dinitrotoluelb is
produced In the f.rst stage,) and TNT ih the se.,,onde L. the
three-otaga procens, by the use of three diffe'reft acid
rixtureu and diffo rent conditions of t.DMPerafP'1e$ etc., there
are succeesively 1prodnedmcrtw d.-, and tri. trt.4r"
each stage being carried out in a diferent nitrator.,
Howovpxr, it should not be assumed that at any stage there Is
only one nitrated product. Thiw allI of the toluenke is not
nitrated to monoitrotolv'One before any mononitrotoluene
is nitrated to dinitrotoluen; all of the mononitrotoliefle
is not nitrated to dinitrotoluSeiO before arq. diniirotoluefle
is nitrated to trinitrotoluene. The continuous process
enploys tho s=9e raw materials as the oth~er ibroceeses,, but
operates on a continluous bnsis rather than on the #batch*
basis of the othev' processes. Hance, it offers a gre.ster
yield ovar given time peri~4 i han do any of the other
Procesces,

The TT resulting frorm any of the processes must be waashed,:
purified by remelting, granulated, screened, andied,
Grades I and II TNT must be prepoxed bV rcyt,%lizt.of
ur' special chenIiczd1 treatment of Grade III TNT. Grade I
TNT requires additionpl purification and is the most
vqpensive of the three grades.

"TUT-oiloN the m~aterial used in -a dyaxitess In a by.
prodp~t in the process of TNT purillication. Crude TNT
is treated with organic solversts (such as alcohol or'
carbon tetrachlorida) to remove any beta-, and gua.TNiT
present* Upon dlstillatio .n, the organic solvenz* are
recovered, and the residue is TNT-oil.
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TRNLUTROTOLM E

TNT is universally used as the bursting charge for high
explosive artillery- z.t.U, ndmnes, bclmba, and grenades.
It mgy be used alone or mixed wlth amportim nitrate (see
AIai:OL). It ha- also been used to a limited erxtent for
demolition and bLasting and in industrVA2 explosives,
It is used also Jn the Bickford fuse. TNT is also iiti
being ,used as a constituen- in some sol.id rocket prtyeil~ants.

For u s of inononitrotoluene and dinitrotol~une, see
Appendices.

TRIPLE-BASE "4OK1LESS PROPEVLAiT See also S401iELESS PROPELLANT

Alterm tc Nczenclature:

Co~!ton:
Tripleobase smokeless propellants contain three principal
explosive ingredients or "basest" nitrocelluinse nitro-
glycerin, and nitrogumidins. The follcdng compositions
are representative of United States propellants in this
categorys

Nitrocelllose ------------ 20.0 .... 20.0% )
Nitroglycerin.------....-- 19.0% .... 21.5% ) To whioh is
Nitrcguanidine ------------- . 547% ------ 5h .7% ) added 0.1%fthbyl Centralite -............ 6.o%--- , 1.5% g raphlte.
Cryolit6e----- ----------- 03% --.. 0.3% )Unlcnoim--------------------.. ., .... 2.0% )

Comments,
Triple-hse propellants are often classified as a type of
double-base propellant since they share many of the sue
characteristics. There are, howorer; safficient differences
to Justify their separete classification. Due to the nX..o-
guanidine content, triplebase propeflaits burn at teMperatures
lower than other propellants and conseqtently caube far less
gun barrel erosion than other propellants. Moreover, they
are more stable then other propellants .- e .n! roguanidine
acts au a stabilizer to a certain extent. roo burning of
triple.'case propelants yields higlhr gat! vv .uwo values
than e;iaal quantities of other propellants nd thus imparts
higher ,elooitles to projectiles.
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TRITON

TmL ON See TRINITROTOLUMN

TRITONAL

Alterniate Nomenc' ature=
None

Composition:

AivLzuI11~----20%

itonal is a silvery gray, cast-loaded material. It wiII
explode when subjected to a temperature of 4700 C afitar fAve
seconds. It is very similar in its character.sticc+ t '-'NT.
It is essentially nonhygroscopic. It is slightly Mre
sensitive to impact than TNT, but is equal to TNT in
sensitivity to initiation. Its brisance is less than that
of TNT, but it is more powerful than TNT.

Manufacture:
NT and almdium are fed separately into a steam-heated

kettle, vhere the mixture is agitated and heated until all
of the TNT has melted. The resulting tritonal is ready
for cast-loading.

Usess
Tritonal is a standard nteri States military high explosive
used in bombs for its high blast effect.

TROJAN EX2LOSIVE See also NITROSTARCH

Alternate Nomenclatures

Trojan explosives have been %ado in t,;j types depending
upon usages Trojan grenade explosives and Trojan trert.h
m)rtar shell explosives. The compositions are almoat
identical. The oomposition listed below givee 0he input
limits for rach ingredients
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T"0JAN M{PLOSIVE

Not less than Not more tha
N4itro tarc .. .. .. ... 23.0% --------.. 27 0%

Lnuordi, Nitrat ---------- 31.0% -.----- 35-0.
.7idi'n Nitrate------- 360% .400%

,: z' .- ............... .. 1.5% --------- 2.5%
Heavy.-hydrocarbons ----------- 0,5% ...- 1,5%

Antacid ............ ----... 0.5% --------- 1.5%
Di*enylaxmine---..--- .--.... . 0 ----- 0.%
Moi+ure -..-....-------------.---.. ..-------- 912%

ChErcteris tics:
Trojan explosives are grayish black in color and have a
consistency sinflar to brom sugar. They are very
hygroccopicA although oil in the compounds tends to v'educe
this di.jad:ntge. Exposure to moisture tends to reduce
both strength and sonsitivit'r. Thexeplos --
less eensitive tha straight uitrostarch, and arQ particularly
insensitive to iVition and sfmpathetic detoat1on.

Manufaoture:
All materials oher than the straight nitrostarch are
ground and dried. The nit..rortarch is mixed with this
material.

1.rojan exr i,.Oves havc been used as bursting charges for
hand grenades, rifle grenades, and trench mortar shells,
They are only used very rarely at preeent.

TROTYL" See TRINITROTOLUERE

TfPE 1

Alternatu Nomenclotures Foreign Nomnclature,
The entry is given in the None..

English equivalent of the
Japanese nomenclature;
there is no correspondUitg
U.S. explosive.

fi ium Picrate---- 81%
AO .num Powder ------ 16%
Woo,. Puip........... 2%
Pet,1 eum ---..-------- 1%
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TYPE I

Comments:
-71 7 ti I. IL a Japanee~e explosive composition vhtch was used

during World War IIas a bursting charge in depith cags

WIE 88

Alternaite Nomeltw"Irz: 1cr"" ocnO tzre -
he entry is given in the ipaxese: Haensosaabakuyja%

Englli~h equivalent of an
alternate Japanese nomen-
clature; there is no
cor7?eiponding U.6. explostve.

Cm~ition2
AmrnxuTm Perchlorate--- 75%
Ferro-Silicon--------.---- 16%
Wood Hal -----------= 6%
Crude Petroleum--~-- 3%

Chaacteristicat
Type 85 Is a pray., p.es-ioaded ezpiosir'e compoitioz. It
i-,111 react with xwta.'n Althoughi it is stronger thivi TNT;,
it lacks the Bhatterlng power oi TNT. . '1t is bgrouoopic
and unstabl.eo

-Typa 88 is a Japanese expl~osive composition w'_ich can be
used as a relatively cheap underwrvaer ewposive.

TYPE 92.

Alternate Nomenclature: Foroig Noecaturet
Mii4entry U~ give in the on(e

Enli3h equivalent of the
Japanese nomenclature; see
Coimnents below.

Co>Mosont

IY59 92 in a Japaneso exploaive compoition which was used
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TYPE 92

during World War II as a bursting charge for mnchinegmu
ba tetr,. The United StOtes Me a similar eiplosive in
tait.onal (see entry). Ths term "type 2 has often been
applisd by t, Japancs Io refer to straig t . TNT

NOTE Japan incorporated 'igh explosive fillers into
Ywc hinogn burlets with c i bers as enwll as 7*7o-me.

Alternate Nomenclature. F Nomene-laturet
no entry -sgii-n in the None
English eqnrvalent of the
Japanese norenclature.;
there is no correspondi'ng

compositions-----nntrow, Asol ... 60%
Cyconie ...... --40%

Coiments
TPI 94 Is v, Japanese explcoive comporition which -waa used
durAng Wu4Id War II as . bursting charge in torpedoes.

Type 97!

Altermate Noenclature: Foreign Nomenclatur e
Ire enty is givn in the
English equivalent, of an
alternate Japanese nozen-
clature; there is no
correaponding U.S.
explostves

Hexanitrodiphenylamine-- 40%

CommentsI
. 97 is a Japanese explosive c(apositio '.nic.h vas u,,d

during W rld War II as a bursting charge in t ,-pedoes and
depth ab'%rges.
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TYPE 98

Alternate Nomenclature i Foreign Nomencln+. re:
Th entY is given In the Jape.ete H2Kongo

English equivaiwnt of -v-
alternate Japanese nomen-
clature; there is no
cnrresp.nding U.S.
explosi ,.

Co1mpoFitiori:
Trini*roaniso.X ........... 70% 60%

Comments: ... .
Type 98 is a Japanese explosive COWpositioL 4hich wai '- ed
dwring World War II as a pnirning and booster charge.
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- ........

III FOREIGN SEC'%TTOJ

MMUISH TM2IS

British Mmewni'Lature Reference in General Sertion.

Ama~to' Amatol

AStralitA Astrallte

Tc'ry2.

Cordite Cordite

Geligxi.te Gelatin Dy-~aite

Lyddit~j Picric Acid

N.O.T. S0.iigle-Base 8mokeless Propellant

Nellite Tridit.

Nitrocelluloso, Tubular Single-Base Smokeless Propellant

Pernxitted Explooive Permissible Emplonive

Picrite Witroguanldine

RTJI Oyclonite

Research Depaz-tmient Explosive Cyoc~-iite

Trot/i. TrJU.itarotolixone

TpJ~ular Nitro:ellualose Sing.e-Sane Smokeless PropelUnt
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French Nomencl.,tur~c 1e1franca. in Oenreit. Sectiv.

Acide Picri.qe V~ r"Ic Aci

Aratol A746tln:

Amona', Armrorw

Arwtiaite Axmionite

Azoture dt argent 80i.ver Aside

Azcture de plorib Lead Azid.

Baistite BJA te

Cheddite Cheddite

Cordite Cordite

Coton-eollodion I'.mcotton

Coton-nitre uncottonl

Coton-poudre Guncotton

DD Tridits

Dynamite Dynamite

Ecrasite F,.raite

Explosif a la nitroglycerine Nitroglycerin

Exl.-if~ antigpiaouteux Permissible R~claive

Explosif do surate Permissible Riqilosive

F'ulticotori Guncotton

?1lmi?1ate do mercue Mercurio Fulitt
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FREXCCFJ TM43 (O'rt')

Ych Nomrclaturc hufarenco in i~~ea. Ot~

Ge'latine d4tonante Biaisting G---letin

Oreatie.-.Jnarnito Ge-latin Dnarnzit,&

Cfeai~ne explosive Blasting Gelatin

Hu&' e de Nobel Nitroglycerin

nuile eypl sive 1% .. OglyceriLn

M Hn frimorite

e 'lirnite Picr!±3 Acid

Nitrat d' moiacp, Armonium Nitrate

Nitrogelatine Gelatin ])ynanmi--

Nitroglyc6riue Nitroglycerin

Nitrux,3 dtargent Silver Aside

Nitrure de plcrnb Lead Azide

Picrate d' azmoniaquie Explosive D

Poudra 'a baso~ do nitxogly- Nitroglycerin
cer ine

Poudre a la nitroC~yarimh. Nitroglycerin

Poudre noire Black Powder

Pyroxylo). Nitrocellulose

Tetr-yl T3r1

Tol ite Trinitrotoluene

Trinitrophknol PI-cric Acid

TrinitroresorcinAto de plonb Lead StYp.-uut(

Trinitrotolu~n 3 Trinit.otolueni

'rinitrotoeiiol Trinitrotoluene

Tr~lTrinit.,obta loo"ne

Xylc ,j diz e NitrastJn -j
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GMIvAN TEIMS

Gemn Nn.-.-lt :re 4efe ne aection

Amat9Amto

Ammonal A~~

Ajnuo-,t, Amoits

Aimmoniiimnitrat kwrnoium 'jgirats

Ammniumpila'at Explosive P

Ammor~imss3peter Ammnium Nitrate

Aiwonpulver AMMOnua

Astralit Astralite

Bllistit Balistits

Bitteral-ure Picric Acid

B'..iazid Lead Azide

Mo.itrfinItroro-norzinat Lead Styphmate

Ch ,ddit Cheddita

Ccrc &to (rare) Cordite

tDonarlt Donarite

Dynamit Dynamlite

Ekrasit Ecrasite

Pp-02 Trinitrotol oene

7p.~88Pieric Acid

Nnlpulver 1888 Pioric Acid

Th1pulver 1902 Tri:titrotv1uen

Gelatfrae-dynarlt OozlAtin Dynamite.

G1'noin Nitroglyceriz.

Oudnamnil Dynvuiite with Thae%,lvs &.,e (cGuhr

Dynazits)
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GeAtr~j&n omana3.&ture Refaere inl GqnEral- Seetian

Hexe~'~Cyclronite

Xnal'Uqueeksilbat Mercuric IFUmnate

Ko.llodlurmw,lle 'lincotton

Meirdit Picric Acid

Nitroplatino ~ Gelatin Dynamite

....troglyzerin Nitroglycerin

Nitroglyzerinpullver Nitriglyceriv:

Nitrog2.yzerinspreflgst off Nitroglyceri?1

Nitropentaerythrit PETN

Nitrozellulose Nitrocelulose

Nitrozallulosepulver OUnco4.tall

Pentrit PETN

pik~i~d~ePicric Acid

5che~qtbnwc,.leG,.ncobibon

schiessulfle Guncotttun

Schlagwettersichere Sprang- Permissible 7aplosive

atoff

S~hwrzpuverBlacok Powder

Sicherheitsdyneniit Permnirn-ble 2I-o!0ive. (Gafety Dynamite)

Silberazid Silver Azide

Sprenggelatine Blasting Gelatin

ASrreengpu~ni Blasting Gelatin

Spreng'8. Nitroglycerin

bprongstoff Dymnite
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GMU4& TEPM (Conb'd)

Oorjj! Lpjareno

I Tetr'y1

Toit Trinitrotoluene

TA.LLL.U.*ptwlf)7 Pi~crie, Acid.

frmnitrotol" .ITrilitrotol tvene

Trotyl Trinitrotdiuofle

Wetterdynanmit ?Oermiaivible Fpox-lv

WPC/89 ftnu.tite

Warfoipulver/89 Dafl1etite

Xyloidin Nitroctarch



I{LJNGAaIAN TEW143

Huni~r n Nmenciaturs ,,.ference inoer-' Section

A.-f-onitt- robbumo-anyag Amnonal

Ajnuo11a1etroma

Chaddit± Cheddite

:n~namit Dymamita

!'ekete 18por Black Powd~er

Kott~a alapanyagu 31O4TAr Dcmbe-Baso SimokqoasB Propefllant

Kordit Cordite

hobl~a.n-zseatin Blasting Gelatin

TriiVl t Trinit-rotoluene

Trinitrotoluol Trinitrotouenn

Tritolo TrInitrotcluene.

Trotil Trinit-otoluene
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ITALIAN TERM'S

Italion roenc3.aturwi Referen!ce in General eon

WOOQ d, argent .,iver Azidae

Ac4 do At p4~b Lea%-' J4A-ide

Acido pi-rico ieric Acia

di potassio

Arnatoio Aniatol

AxnmonaJ.

Awtionite A~iodte

ketralite A&tralitlo

Azoimide d' argento Silver Azide

Azoimide di piomibo Lead Azide

Balistite Ballstite

Cheddite CbeddiLte

Cordite Cvrefte

Co-vone fidnante Guncotton

DiziamSita Dynamite

Ecrasite Ecrasit%:

£Eaploviw~ alla nitrfgiicerina Nitroglycerin

Esplosivo aDI!isibils Permissibl~e Explosive

1:ewlosiva di sicurezza misblExoiv

Fulmicotona Ounootton
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ITAI2EAIl'FPM (Cont'd)

Ital~i Nomeclaiture Peferenoe in General3 Seetion

Gelatina eaplosiva .Wlatiog Gelatin

Nitryxto amiro Anmoniim Nitrate

!litrocellulos& ircc1as

Ni~e~itifl8Gelatink Dynamite

0110 detcowme Nt r o Sly,

OQio esplo:"iVO Nitroglycerin

Pentrite PFITN

Pertite Picric A.~d

."icrato aimuonico &-plosive D

Polvere a base di. nitro- Nitroglycerin
cerina

Polvere nera Blficic Powder

S'" ,I cd i m Nitrokitarcki

F14 nto w.-. -Aombo, Load Styphnate

T-4 Uyeolonite

Tetrile Tetryl

Tetryl Tetry].

TrImetlentrinitroina Cyclonite

Trinrrtofrnolo Picric Acid

Trinitroreeorcinatc di piombo LesA4 Styphnate

Trinitrotolueno T'rinitrotoluene

Trirltrotoluolo Tritd-tr-.4 ol.uene

TrI o& lo Trit.trotolumie.
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JAPAN4IESE TERMS

JApar seNornencltture Reference in General Section

Aimu~nyai mionium Kit-zate

Angayaku Angayalcu; easo CUtpi8ti,fl B

1hakatiuvnm Triitrotoluene

Chanxaem Chanayakii

flu W-0- ha(5yaku

ChIkka Namari Lead Azide

Chikkaen Lesad Azide

Ennayaku Ennayakil

r- i.0yakr ~toar

HP.Kongo type is

Hasrwosanbakiu1alm Type 88

!taiqhokuVaku Haishokuyaku

K&aiyaku Dyna=Lte

Karitto Carlilb

Kayaki 3pricl Amuiinia, Gelatin (860 Ulder DYnamite)

Kiri No. I Amonia Gelatin (c =,nder Dynamite)

Kiri No* 2 Ammionia Gelatin (do. under Dynaite)

KIni No. 3 Ammonia Gelatin (Bee. tnder Dp'aita)

No-Shoan Bakx*,'aka Permiable E&p~o&ive (actually,9 Lot'
Density Peroiselble Dynamite)

L -hmnPenr.soible Ixp~osive (avtU& j, Low

Compoitioku B. ' x~eio

01,lyaku isaAUo

3.52yw;aov00--~s."Ao



JAPAM!.E rJThEMS (Conit e.)

Rjeerenr~a in Ger±wral Section

6shokuyalcr Picric Acid

Pen' 'zriru Pant 's1te

RaWk Merfri.ic Fui~nate

S3akur. NIo* 1 Gelatin (s", ukider Dynamite)

SA=J iNo. 2 Gelatin (see under Dynamite)

Z' igatta Type 97",

S1dmose Bakuyaku Picric Acid~

Shirj-Kiri Ammon-4a Gel atin (see "dicer fyuawui.te)

S'alrlyoryokcu Ammonia Explosive (seie tnder Djnamite)

Shn-Tolrnx-'hoan Permissibla Explosiv'e (actually,
Permissible Ammonia Dynamite)

Shoan Peinissible Explosive (actually,,
X"rls.sioJie AmmonL pynamite)

Shoan Bakuyalcu Shoaxi Bakayakv.

Shosn Bakdiyvdc No, 104 'ermi.zsible Explosive (actualliy,,
Permissible Ammonium Nitrate
Explosive)

Shoan Bakuyaku No. 20tL Permissible Exploaive (actually,
Permissible A ovYiu,' Nitrato
Explosive)

Shioelyaku PLEfh

Shotoyaku Azatol

Shouyakcu CWrclonite

Take No. 1 Spe'.ial Awiionia Oalatin (s'!e under
Dynamite)

Ta3~~~'. .. 2 34~:. ~o~ Ir' (see unlder
Dynamite)

Take No. 3 Special1 Awsionia Gel.AAin (cop under
Wmnamite)



JAPANESE ITaM"I.3 (Ocnt d)

,Jnzt Nomenclature Ref erence in GOnera1Setion~f

Than-(,-Yaku Cyclonito

Toku.Shiraume Not, 1 Poriss:bls Explosive (aetu.Iy.,
Peri48sible Gelatin)

Toku-Shiraume Ne 2 Ptori8asle iBxpIosivs (,.ctually,

Type 1 Tyrpe I

Trype 92 Type 92s &Iso Trinitrotoluetus

Type 94. Type 9h



RUSSIAN TERMS

Russiai~ lNormurcature Reference in General Section

A Az~atcil

AlraatrA, Klnatrite

Amatoj& Amatol

Aimkcil Anurwkil
Aum~ox cig!

Ajmminar.atrit No. 98 Amw~nalmatrit No. 9'8; seo, also
AmoH&.iniaCPIT -W 98 Almatrit

Azumoniinaya selitra Amonim Nitrate
Amv1oH4Eas Cenffpa

AumoHHT

Ajxmonit-udroult Aimiinit-gudronit
AinwOlIT-rYAzPOnRA

Aiw.onpekc kanok~~
AumoHneic

Aimoitol Russian Mixture
AWLoNTOA

AT Amntol
AT

Asid avinau Lead Azid.

Azldo-tens- rovycvvaya Azido-twD woz~ooy8a
Asn~o-Tenepoooo~aiu

Azotno-k1.slri mmanii kAioniuzn Nitri~to
AnOTH.0zcnoMvI allOROM!

Die1ayct am,-' Belaya smeal
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RUSSIA TEMIS (Cort Id)

Russian Nomeno1.atur Reference~ 41j~ Soation

Belit Boe1ite

S8:3AULRUzII ifopox

Bazopasnoye var-yvcbatoye Permissible Explogive
VCshchestvo

BOcOnacMO~e B~pUD'I&TOG
B61i9OTBO

Ch8rnyi poroch Black Powder
T~ie"IA nopox

Dinamit, Dynamite

W.-riamon

Ekrazit - Ecasite

Frantwazakaya sies' French Mixture
Opa~uyooaa omect

Gh Cycloniu,
r

Gheksoghen Cyoloxite,
rex copen

Ore-Tinchaya rtut' Mercuric Fulminate
rPIY-r; pTYTL

Oreiiche-rtutnaya Ore ohe -rtutnuya
I'POeRGI-PTTHaft

Gremuchii 8tudefl' Bl* Jtire WiiiUr
rpJe)1yqua~ OTYAZ~fh

Grzjutin Gelatin Dynamite
rpytoyTMH
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RUJSSIAN~ TODIS (Cont%1)

RussianI '1omfenchntre R.eeence in Gene~ral 8ecticon

K-i splay JIA*J Mixture

K-2 haplav 5I'-2 I'lixtur-a
X-2 enr~ar,

Kali-L h"trat Potassium Nitrate (in Appendix 1)

Kft.iUalatrit No. 55 Kaliianatrit No. .55 sao also Almew-r%-

KXh1iopchatobiaazhbny porolch Guncotton
Xxn~~~ya~f nopox.

Kolioksilin Nitroceliulo.,e
1XOAXoO~Ho~H

Kombiniroirannaya aisido- Kombairovannaya arzido-tetrilomya
tetril-ovaya

RouduxHpopQHHaT aDHO-
?TiTPH3OBSAR

Kordit Cordite

Krupnozerni~tyi Ia~--grain (bl*A-k pow~der)
IRpyIHO % epHIRnTRi~

H1k'zernatyi Sp1l !-.. an (black powdar)
MejncooepHI!oTIA1t

Nakolifla Ovnes' NaIpo1lnaya ames'

W'atriialmatrit No* 19 Natiia1vatr.-t So. 19;3a~ alo Aljmatr5it
1!aTPX..'ZiaTp~nT W? 19

Nitroglitsoriiovyye porokha Double-Base Smokeless PropeLkarlt;
HHTpormiepnnvhe nopox see also Propellants.# Foreil

N-'riAsi Nitroglycerin

Nitbrctseiule. a Nitrosllloae
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RUSSAN TIZ (Con l49d)

Ibissian !omnenclature Rnqrn nGeea eto

Okailikvit Liqui Oxygen Explosive

Fikrit BVIsive D

Piia'inovaya kislo t-a Picric Acid

MP-rnVcrkt4a--,-- amokti bcolosiyo D
rhnmppaomomwcAi! ammomall

Pirokollodion Witrocelluloie (of 1245% N)
ITHPOXOXt-rognon

rokailin Nit-rocellulpee (Cf 12 .0. ar &,o-va)

Piraksflin A~n. I Nitrocellulose, (of 12 to 313% N)
TXRpOICHzXHH NO I

Piroksilin No. 2 Nitr'ocellulose (of 13% H and gbove)

Pirokolimiv~e porokh Single. Baise Smiokeltoss Propellant;
1ThwpOxcOwxHOnue txopox see also Propelints.. Foreign

Pli~tichieekii dinam-it DynaMllte (n4)

Ruwskaya smes' Russian Mixt.
Pycoxeas cu3eoB

Ruskii 9-plav Rivsian Alloy

Shed~t Cheddite
IffOART

St'lfnat ~411n.,e Lead Styphnate
OTR4)Ha'.r ORWTTS

Sttrdenlatyi dino: it. t 0atin rrrite
CTYOERwOTLzRd AMRaUxiT
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RnJ)SIAN T~E (CT'..

Ru~s:Lan N-aenclature R6!Veence in Genara 1Seatiop

T fTriaitrotounr~

Tetraeritritol nitrat PETN
TOTpanItTpMTOJI HHTWPaT

Totratain Tetracene
Te2~pagwH

Tetril Tetry1
TeTpHA

Tetritol. Te'.ytol
TeTpHToAI

TIM8 Leaid Styphxuite
THPC

Tol Trinitrotoluene
ToA

Triatroreortsinat avintsa Lead Styphnate
TpUREwTPOP'O OPI(RHNS CB!IH1U

Tr OtI il Tr~.nitrotoluene

Vzryvchatoye veshchestvo Explosive Siibstance (no ent-ryI i.n the
BOpUBVRTOO SMeoTHO Genral Sectio=)

Z~Ylyl (Kaili1) Triitroleke (in Appendix 1)
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SPAN IS TMI.S

fp~h otznclatyre Reforence in General I3etin

Aceite ! Xplosivc sitroglycerin1

A.cidc ie pia: Silver Azide

~ ~Lead Aszide'

Acido pfcrico Picric Acid

Algcbd6n p6lvora Guncotton'

Ariatola Anatol

kmional Amml..

Amoitta Anminits

Astralita Astralite

CLeddita Ched.dite

Ciclonita Cylonit',

Cordita Cordite

Dinamitai goma Blasting Gielatin~

Ecrasita 1Rrasite

rpJloiv aproado Permidssible EVplozriv

Exposivo autarizado veiiaisible Explosive

Zit- -Ivo de nitroglicerina Nitroglycarin

Expiosivo de segnridad Pernissible Explosive

Fum~at ezeziroMorc'ui~c Fulminate

FlMxLnato maro.,irico Mereuric k\'lmina uG

OelatLns deton Lnto Blasting Gelatin
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SPANISB. !TMS (Cornt' dl

GeiatrerencPe J Gen;elSciw

Oelatina exploolv; lst Gelati.n

Iiex~geno Cyclonite

Nitroalidon Nitroetarch

N:trog-iatIfla Gelatin Dynamite

Nitroglicerifla. Nitroglycerin

,litruro do p1.ata Silver Azide

Nitruro do Plowi Lead Azide

Pi-crato am(,iiCO Explosive 1)

Piroxilins Nf.trocellulose

P61vora do base Wioa Single-Base Szokelese Propellint

P6lvora de doble, basesoh ~~~S"oee F'rcpallat

P6vora negra Black Powd=~

P61vora nitroceiiLo"ica Siflgle-Base Smokeless Propellant

Tetraflitrom2etilnilin Tetry2.

Tetry! Tetryl

Tboita Trinlitrv ~OUune

Trilita TrJ~nitrcotoluefle

Triruitrofanol Picric Acid

Trinitrotoluo Trinitrotoluenle

7friratror*. ,coiim pluimnia~ Lead St.~phnate

Mioiim.& litro starch
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PPENIX I

IDEX0 -F BVPUlWI- 1 CO1NSTL2N-TS

Material Uses

Acardite Fropeiiart stlbiLizer.
Diphenyl-jrea

Acetone Solvent in explosives production.

Actiwated Charcoal See Charcoal.

Aluminum Component for high explosives,
primer and pyrotechnic compositions.

Ammonia Raw material for amonium nitrate,
explosive D, aMmonium chlorate, and
aumonitum :perchloratee

Ammonium Chloride Permie&ible gelatin dynamite component.
Sal Ammoniac

Ammonium Nit.rate See GEEAL SECTION.

Ammonium Oxalate Permissible dynamite compornent,
blasting explosive dehydrating agent.

Amwoisi Perchlor~te Dtoratlr 3 composition comp~nat; oxidlzcr
for solid rocket prcpelants.

AMtimory Sulfide Component in percussion prirer ccopo.
sitions.

Bagasse Pith.... Absorbent in permissible explosives,

Balva Meal Absorbent in permissible explosives.

Barium. Nitrate Component in blasting explobives,
percussion Tr 1 c31lvsitions,

ciiie propelalnt.., and pyrotecbnic
compcsilion6



Mat erial1

JParium. Fere~dde Drijidi and tra~cer conrkosition

131Raw mat er.al nitr&.en~pne, See
.alTho GINthRATI SiE(YfOflO under Aromatic
Nitro 7Zo,r- t

Binitrotoluane Inqorr-'ft reIfer-ann~ t Din~ltvo~uuerio~)

Butyfl Ricinaleate Propellant deterrenit coating.

CalJciumi Carboxn-atve Exposives atabiUizear anid inutr-.izor.
Chalk; Pre,,ipitated

Calcium Silicide Component In detcnaitirig aaM priu.ung
comfpoitions.

Dosenitizer for blasting gelatin.

( Irbazolo Propellarit atabilizsr.

Diphienyliruide

Carbolic Acid see Phfxiol.

Carbon Blvck Absorben't for liquid oigrgen euplosives.

Caustic Soda Ingredient In pwocessinq wood pulp or
co~tor. lirterc for cellulose.

Cillulose Saw materialj for nitrocellulose,

Centrolite I Stabilizer and detorrent for propellants.
Diathyldij)her~iuroa
Wcphdietyurqn
Etbyl Centralite

CenLraOjite II Stabilizer and deterrtnt for propelljantB.
Mirnthyldiphenyiurea

Diphanyj~dimothylurea
k4elhyl Centralite

Chalk, Precipitated Seo Calcium Carbonate.

Charcoal. Comporiont for black po :vit somec
Aotivatod i"Oharcoal industrial exploaiv'o,
Wood Churccoal
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ChlLe Sittoter See Sodin Nitrate*

copper A-letyl idi Igr. .ttU.rn coiipos1 c'n fdr com-enAl
Cu.p31*s Acetylick e3ictric detonators.
Cupro-as Carbi do

twoailehk F!~lP AbIorbcni in ptin-issible expl.osiV91.

Cottoni LLiturs Raw material for cellulose,

cresolRaw material for nitrocresols.

creoe.'e Raord.Ly, a con~onent for burst'Ang
Tii:r'.".r eeol chargc compaitior's, Se a1.so

GEUE AT. SEC 1'J.ON

Cuprouis Acetylide See Copper Acetylide.

Cuprous~ Carbide See Copper ACeye-U.U6

D.Lb.:.1phthal&Le Propellant deterrent, planalcser,
and flash reducer*

Dietlkyldipheriylurea Sea Centriftite I.

DimetV.diphenrln'oa See Centralite Il.

Dinitrobenzene Indwstrial explosives component, See

DNB also OVIEERAL SECTION under Aromatic

Dinitruchlorbonzene Chlorate explosives component;
also production of 'lnitropbpmnol,
trinitroanisol,. hexite.- See albo
GFJN1ERJL SECT ION under Aromatic.Kitro
Compounr~s0.

Di.?VtrogLycol See Nitroglyco1.

Ditrmionoclaor!hydrin Lov-freezing dtnaiuite com'ponent*.

Dini~trophenol iursting czuar a comuponient ith
pierio acid). See also GEIT-M
SECTION under Aroiatio J1r
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Dnirc pIIO.ai ~ Permissible explosivet ingredient;
rarcl2r, cornponeiit of 14usting

*See also GEUF2.AL SBOT1ION
imnler Arortie Nit~r pons

DiniLxotoluene Propellant deterr'intp cooing ngent,

pei6V;L fltploaives3, eblo'-ate
~~z a;rope.llants. See

al~so GFURU, OSECTION unctI' Aromatte.

~ee aso G1ERAL SEC'TION under

under !kro30t7c itro Cc~rnpupds.

Diphenylazuine Propellant sacbilizer.

Diphenyldiatliylurea See Caeubralite I.

Diphnnyldimethylurea See CG:tralite 11c

Diphenylimide Boo Carbazole.

Diphenylurea See Acard~o

I)NB See rdnitrobenzene.

L-4T se Dinitrotoluiene.

Ethanol Solvont in eWpLo3ives production.,
Ethyl Alcohol

Ethyl Alcohol See Ethanol.

Ethyl. Centralits See Oentralit,,3 I*

Ethyleneglycol Diniltrat#. see Ni'troiglycol.e

EtylJ. P1irate See TrImtntrophenetole.

Flowera of Tin Sce Tin Dioxide.,

Foruia&jhyde Raw raterial for cyclonite.

Glase Powdor Component in perctusq:on a~ coosi1,ion'.*



flIEX OF LOSIV91) CONSTMENF~TS (conitt' )

M~teria1Uses

01yarin Raw m~tteriAl for nitrogvlyceriu.

GJyrol Dinwitrat., S. -, Nitroglycole

Gz'aphi.te M3aze for propellant grains; exlav!

binder and lubricanta0
Haxaiet~enetatramina lntermedaxtE product in the =nxufrxctire

of eyvr1oni~te.

iHexamine See Hezite.

Hexanitrodiphanyl itonating coipoition coo'!n&.1

Heranitrodiphiylanine ,W'3 UHxte.

Hexantrojievf,eidod D8atri compoeitioa comparw*2t.

!Reznitrodiphsnr2. 8'ifon-, Daltozuat-inst onip100.Ione~

Hoxanitrodiphier~. Sul~fide Component in sozm bizr:,t~ng 60arges
Pioryl. Sulfide az~d d#stonatIng copitions;

lioxanttrovannits See -Manitol. Rexnitrktb.

HQcj4±-rMUannito~i See Mwraitcl HexandAtratos

Hodi1 see liexitso

He~dto Primi~ng composition oocponent, See also
Hexalmino GERML SECT ION. Formerly used by
Nexanitrodip&enyladne Japan L-i soe ±h wilouive coo.

He~V~. itiona.

India Slpeter E* Potassum Nitrate,.

Le" d Doxide Detonating o~ipsition, oxidissr.
Load (bd.
ted P~oro1da

Lead Oxide Se. Load Dlozaid..

Lead Poroxida 5.. Lawad Dioxide

Lead Steprat, Fuel In solid -4' ~ ~rpwv 1mnts,

Load 5~fo~.,~Piw coipmition ;Owpneffu.

Lead Thiocwq, mate
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VTK OF WriIsVT!Z 0o143TT07"TI ; f -,ont %d

Lead T!Licc-;yrvte toia 1,9ad 311ltoeyanate.

"mpnnonerA. in traicer and incandli,:'
coosit-ins; p~rotechni~c compo-
eitic~.'.5 I4~get~teIncc3diaiXV c .pisitiqn comnpizUcnVL.,

Nartganese Dioxide :Detm-atlne comptosition ce-nponentj
Manganese Peroydde p~rotanhnit conqponiiiona.
Pyrol-asita

Marganese Paroxde See Npnaane Dio.-ide.

Mannitcl1 Hexanitrate Mercuric f-tdivate stUestltute in
11e7enI~tromanuIt0 priming cowpoitiont See aifiu
Hervnitromannitol GENERALI SECTrION.
Nitror.nAnnte-

Mercurous Az~de Initiating composition component~.

Mercury Raw material for mrvcuria £*'lrrinate
and mercuxrous aside.IHery ryAzida See Mercurous Azide.

met.1y Centralite See Oentratlite II.

MI'ral Jolly Desensitizer and flash reducfr in
Paraffin (soft) propellants and high explosives.
Petrolatum
Petrolevm Jelly
Vaselinc

Hixrbane Oil See Mononitrobenzene

Mixed Acid Mixture of nitric and sulfuric acids.,
Nitrating acid use4', In =4.tratiol,

Mollite See Contralite' T.

Mononitrobenzene Propellant and blasting explosives
Xiecluana Oil comnon ant * See also GENILL
N.-Itrobenz.ene SWTION under Aromat--i~ i3
Oil of Mirbane ooud,



DDX OF r1Jl'I/SIVFS CONST IflITS (c0o14t'd)

Material USOC

Mononitrotahb.-E~a Ccotponr-nt of soyne burstinLg cha-rges
N WithJ SieCIONu-'Pc~tc

Mononitrot-al.ne C, 2 ol't i c-rerf~d'~~

cizer. See also GEkERAI SECTION
nder ArOr.ade Nil-rEoomponi91

&nhthaiena Rasw material for rltronAp~hthalenes. Sce
also G7ATERAL SECtI01 under kroumtic

Nitrate of Potash See Potassilm Nitrate.

Nitrating Acid Sae Mix~ed Ac.~d.

Nitric Acid Raw material used in the producli-'on

of explosives (-,;z-&lly in mxced

Ni~ro~n~ei~eSee Mnnon~trohenz enao

Nitroglycol- Coniocponent in pArmitsslble ei:plcci7-.
Dinitro&Lycol and loi,-freez'Ang dynamites.
Ethyleneglycol Dinitrate
Glycol Dinitrate

Nirmarrite Sec Mannitol Ile-xtantrate.

Nitromethane See TetranriUr iwhane..

Nitronaphthal6ae See Mononitmonaphthalane.

Nitzrosoguawi~lne Component In percussion primnug
compoitions.

W1.. of ?I-rbanvd See 0".i~o~~w

Praffia See Mineral Jelly.

Perchiorate of Potash Sae Potassium Porchiorate.

Perfluorourea Oxidi'.er ir. eoll~d - .,ckft propoll1ants(.
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:rr.'-;x Or- MII=V~ c ontld)

Petrolatin See 1inri:.l jolly,

PostroJ.ejun Jelly Sao iieral lJel ly,

Phenol Raw -utuerialt for niltzophsnolu. '-'ee
Carbo:.ic Acid al-o 0'1EAL. SF~L± i'.nder Aromnatic

V. tro

Phthalatea Fuelu in solid rocket propell4Lnts.I PiCrAl Sul:?idei Be4e Ileypnitrodiphenyl Stit ido.

Poly'etrinaerylate Oxidizer in sclid rokt prop:3321ti-Lts,IPolysulfide Rubber See Thiokol Polymer.

Polyuretbanean %x-els L7. !;olid rorcket ;p'opellants.

Potass~ium Chlorate Oxidizer for priming composi tiorai.

Pota~esi-UM Nitrate Coirnn'nt in lank powzder and pyrotechnic
India Saltpeter com'positions; o~ridier in ao2.id
Nitrate of Potanh rocket propellinas
Prismnatic Saltpeter
SaJ~tpetr

Potavti Peehi-.dt Cov-nonent orprimr compoitions,
Perchiorate of Potash chlorate ezplosives, andi pyrotechnic

Pyro1 si1 See Xweganese Dioxd-de. _

Soda Ani! ~ingrcadient 11 p& a3 n wuud pulp~
or cotton lz-r:or for calluloso.

~SO Aymnniac See Amonium Chloride
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xMDFI Or- FXPLOSIM~ COI TUEIr3Sf (cor.'±1d)

salt 3ee Snidiur' Chloride.

Saltpeter St. Potassiun Nitrate, hid-m IJutrate

Saltpeter, Chile S'--, Sodliu~ Nitrate.

Silver Acetylide Ti . - rp-.-41

Silver Permngarpto Primer composition ccponent..

Sodium Edcnr -ato "O latirj epliives cooling eigint.

63oditum Chloraty EXplosive2 an'. Vehnc composition
oxdiz,-,r.

Sodium Chloride Permissi~ble~ exp1 oeive brisance
salt reduuo"e.

Sodium 1youlfite See Sodium ThiiosulIate.

Sodium Nitrate Covponent in blatck powder, blasting
Chile Saltpeter powdor, p:?i'sieezplosi-vaa,
Saltpeter amaorna tnmitesq ard pyrotechmec

coxpoltc~; oxidlioer in solJ.±d
rocket propell ants.

Stanic Oz4de See Tin Dioxide.

Strontium Dio~dde Cotnponent in tracer aid other pyro-
Strontium Per'oxide technic e-z*U"o;tienS.

Stront-wu Peroxide See 8tronti-.2 Doxidc.

Sugar See GN1.*.ATj~ SECTIO~ Nde
N~I trates.

Suifur Component in black powd-3r, 5o3
dyrwmitess pyrotechnic eomporji4nsj
raw mataria. fm- sulftric aclka.

Stlfuric Acid £'omrponent of mixe~d a~.'4 used zrr
explosivu3a proctuetloL.

Tetranitrathan Goiponeiit In dtaatn trZ compositie,
sind b3.aatluc explouives,

171



INDEX OF EXLOMITE C17 iii,8 (cont Id)

ri- olc~ Poyr-, ael. 14.a zeod rorN:ot preprilUants.
P'*1",fide Rukbber

V PLoxide Propallant fl nli redacer.
r~W~of Tin

StnnLc Oxide

TNB See Tzinit-ebeizene,

ANJN See Trinitronaphth,-;ene,

TNX ~oTinitroyeno.

Toluene Raw znatorieJ. for nitrot-blueraer. Sa3e
also GF.WFRL SECTION under Aromatic
Nitro Cornpoi dB.

frinitronnisaoi ilooster c~harge compointt See a3.-,-
GJMEM'AL SECTION under Aromatic

Trinit-robenzene Most poiwerfvl of the aromatic nitre
TZi compounds.., but too difficult t~o

prepare except indirectly ft'on TNT.,
w~e' r-kes iti production inrease..
&Wble. Ii can be used as a high
explo. ±V6

Tlritarezoi See CressyJlitoo

frinitronaphthalone Stabilizer for szraoeless proqreUanta.

TN1. Sera also G1-22.AL SE(WTC0I under

Trinitrophn-. Booster and bursting charge
Ethyl ricrate eontonent, See elao GENERAL
frivitrophenylet!Xnather SECTION wi~der AromatiWl Itro

Epud

Trinitropenylethylother see fr!.nitrophanctole.
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WIDM~ CV MJ AS-lM' COasTi1T115'r (oont' I ei

Matori,0.

Trinit-,oxcylent CoiDicnernt ini bursing cnarg' i 'with
TU -~ tmd aiwnonim niae. SP 1

V so CGJ1MftT. wi!~Cuder Arroatit
Witro7Comcondq

Vegetable !iee2 See Bagasa3 Pith, -aasa Healq Contalk

pith.

Wood charrnai See Chimoatl.

Wood P-020 AbsowbE.'nt for nltrop1yror ,,i Ir.

X.4en~Raw raterial for ali.troxylnaaz. See also
GIONIMU.L SE01,10ON under Aromatic Nitro
Coripounds.
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Administrative/Operational Use, effective 23 January 2009 for the following documents:

AD422747 ADA0 11845
AD257189 ADA019502
AD274026 ADA057762
AD653029 ADA097595
AD745472 ADA134347
AD768062

2. Organization requesting this change is:

Commander
U.S. Army RDECOM-ARDEC
ATTN: AMSRD-AAR-MEE
Bldg. 321
Picatinny Arsenal, NJ 07806-5000

3. Any questions please contact the undersigned at (973) 724-4287 or
ross. bcnij ain us.arrny. mi .

• ... ,.. / ,-'

/ -:T . -

ROSS C. BENJAMIN
Director, Energetics, Warheads
& Manufacturing Technology
Directorate, METC



DEPARTMENT OF THE ARMY
UNITED STATES ARMY

ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
PICATINNY ARSENAL, NEW JERSEY 07806-5000

AMSRD-AAR-MEE 16 April 2009

MEMORANDUM FOR Defense Technical Information Center, ATTN: DTIC-OQ
(Mr. Larry Downing), Ft. Belvoir, VA 22060

SUBJECT: Recinding Distribution Limitation Change Request dated 23 Jan 09

1. After further review, I am recinding my request dated, 23 Jan 09, SUBJECT: Distribution
Limitation Change Request. The below documents should remain with distribution Statement A
(Approved for Public Release):

AD422747 ADAO 11845
AD257189 ADA019502
AD274026 ADA057762
AD653029 ADA097595
AD745472 ADA134347
AD768062

2. Rationale: The change was not advisable since the documents have already been in the public
domain (distribution statement A) for many years and the information is widely available.

3. Any questions please contact the undersigned at (973) 724-4287 or
ross.bcnjiami .uarny.mil.

ROSS C. BENJAMIN
Director, Energetics, Warheads
& Manufacturing Technology
Directorate, METC


