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This invention. is for improvements in or
relating to explosives and has reference to
the class comprising an oxygen-carrying base
in the form of a compound (such as potas-’
stum chlorate) containing readily available’
oxygen, and in admixture with this, a second
component, known as the eombustible of the

* explosive, which forms with the base, an ex-
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plosive composition. e )

An object of the invention is to provide
an improved moisture-impervious explosive.
A further object; is to provide an improved
grain powder or friable powder explosive of
the class defined and method of manufactur-
ing same. A further object still is to pro-
vide an improved moisture-impervious plas-
tic explosive of the class referred to and
method of manufacturing the same.

The present invention comprises an ex-
plosive of the type described the particles or
particle-aggregates of which are coated with
a synthetic resin, for example-a phenol-al--
dehyde condensation product as a continuous
surface phase over the particles. . This is in-
sured by employing a preformed synthetic
resin which is incorporated as such into the
explosive mixture.- In the mixing as herein-

.after described the particles become: coated’

with the resin which being introduced as a
eontinuous phase, remains as such in coating

‘the particles. - This would not be the case if

the resin were produced by a reaction taking
place in the mixture. - \ "

It is found according to the present in-
vention that not only do such resins so ap-

"plied effectively render the explosive water-

proof, but they also act as the required fuel,
and in practice they assist in the production
of an explosive having a. desirable “grain®.
In case it is desired to reduce the quantity
of synthetic resin to be employed the base
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modifying the explosive properties of the™

composition. » :

The resin may be liquid or plastic so that
the resulting explosive is plastic, if desired.
Alternatively the resin coating may be an
indurated synthetic resin, in which case the
explosive is readily produced in granular
form. )
~ -The coating ingredient may be the gel of a
synthetic resin and a’substantially non-vola-
tile and explosive aromatic nitro-body, for
example a gel of a’ phenol~formaldei1yde
resin and mono-nitro-toluene with or with-
out other nitro-bodies. ‘ o

The invention includes various methods of
manufacture as hereinafter described and
claimed. :

. ‘ Example I.

Accordjné to this example, which illus-
trates the invention as applied to the produc-
tion of a grain powder, 85 parts of potassium
chlorate crystals are introduced into.an -in-
corporator and are intimately mixed therein

with a sufficient quantity of the solid variety -

of the well-known phenol formaldehyde con-

" densation product resin “A” dissolved in a

volatile solvent, such as commercial alcohol,

- to add 15 parts of the synthetic resin to the
~base. The agitation of the mixture is of

such form as to.result in the production, un-
der gentle application of heat (e. g. 70°.F.)
during the agitation of a mass of hard segre-

- gated grains consisting of the chlorate crys-

tals or’ small agglomerates thereof coated
with the synthetic resin. "

~Instead of producing the grains by a par-

ticular kind of agitation in an incorporatet
as above described, the mixture of chlorate
crystals and resin may be rolled or otherwise
formed into a cake or sheet and after drying

substance can be impregnated with a liquid__and hardening the cake or sheet by applica-.

fugl for example fuel oil or paraffin oil. .
T ‘lis will be enclosed and retained by the

‘synthetic resin and it is an advantageous

property of these resins in this connection
that they are not dissolved or softened b

*-ordinary” mineral oils; meither is their ad-
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hesion to the base thereby interferred with.
In some cases there may be a substantially

non-volatile dand explosive aromatic nitro-

body in the synthetic resin for the purpose of

tion of:beat, (e. g. up to-100° C.) the ma--

55
60
6.5
0
75
80
85

%0

9

terial may be disintegrated to any desired ..

degree of fineness of grain, or even pulver-

-ized ‘into the form of a fine friable powder.
.- "The combustible of the explosive may con-

sist solely of the synthetic resin.coating on
the chlorate crystals or it may comprise an

-additional component in the form of a liquid -
“fuel, such as fuel o0il or paraffin oil, in which
event the liquid fuel may be applied to the-
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base of the explosive by impregnation either
before or after coating with the synthetic
resin or by incorporation along with the
resin, but preferably after coating with the
resin. : .

The combustible may comprise a compon-
ent which is an explostve in itself, such as an
explosive nitro-body (e. g. 2 nitro-toluene),
and the following is a further example of
the invention illustrating the embodiment of

" this feature as applied to a plastic explosive.

Ezample II.

2.95 parts of crystalline mono-nitroe-
naphthalene are dissolved in 3 parts of
mono-nitro-toluenc, if necessary, with the
aid of gentle heat., The temperature during
this operation may be about 70° ¥. To the
resulting solution,
dinitrotoluene are
gentle

added and with further

. the solution. To the final nitro-body solu-

tion, 7- parts of the phenol-formaldehyde
resin known as bakelite “formite” resin A
in the solid state are added with continued
gentle application of heat, and the mixture

~ is stirred until a homogeneous jelly of the

40

nitro-bodies and resin results.

The aforesaid homogeneous mixture of-
nitro-bodies and resin is incorporated with
a mixture of 72.5 parts of potassium chlo-

rate -or perchlorate and 6 parts of -dried
woodmeal. The incorporation is effected in
a mechanical incorporator, the mixture of
chlorate or perchlorate crystals and the

woodmeal having been first placed in the

incorporator. '

The resulting plastic mixture may be in-
troduced into cartridges in any known man-
ner, for example by extrusion in cartridge
form. ' o

If the nitro-body or nitro-bodics be incor-
porated along with the resin the same may

 be either admixed with the base separately
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‘the composition

from the resin or formed into a liquid or
lastic mixture with the resin (e. . a plastic

jelly) and incorporated ixf this state into the .
“base.

By this latter means the coating on
the crystals is a homogeneous

- resin and nitro:bodies.

.

Tt is to be noted that in the case of a
plastic explosive the synthetic resin alone
will not suffice as the combustible and some
other body (e. g.
in conjunction with the resin to impart to

bustible of the explosive may consist solely

- of the hard synthetic resin. The example.

- first given-is illustrative of this fact.

Tt 3s found that the size of grain may be

varied by varying the quantity of liquid or
liquefied. resin incorporated into the base:
he ‘proportions in -which the synthetic

9.25 parts of crystalline.

application of heat, are dissolved in-:

mixture of.

a nitro-body) is necessary -

. the requisite degree of det-
onatability. On the other band, it is found
" in the case of a grain powder that the com- -
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resin may be employed may be varied with-
in wide limits. The following examples il-
lustrate the degree of possible variation in
the proportions of resin, oxygen-carrying

_salts, and other ingredients of the explosive,
that may be made. :
Example I1I. oA
: Parts.
Potassium chlorate_ .- e 95-70
Synthetic resin - _C—eeemmmeoe 5-30
' Example IV .
R j Parts.
- Ammonium perchlorate - -~ 69-57
_ Synthetic resin --ooooooeemmeemee 16-30
Manganese dioxide - ——ooeoemeem- 15-13
Example V. '
S ‘ .- . Parta
Ammonium nitrate. - - -eeoeee———- 95-70
Synthetic resin ——-ocooemmmmeom o 5-30
Potassium perchlorate - ——————-—— 5-20
' Example V1.

‘ Parts.
Potassium. nitrate_ - ————oco_—= 715-60
Sulphut - ool 18-10
Manganese dioxide_——_-__ e D2
Synthetic resin .o 21-6

This example is one for the production of
a black grain powder. After incorporation

the powder is hardened and dried and the
grains are glazed in the usual manner (e. g.
in.a glazing drum) by the aid of a small
quantity of graphite. ' -

. Example VII.

_The following is an example of an explo-
sive wherein the synthetic "resin employed
is a thio-urea resin product:— ’

Potassium perchlomte_____________;___
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Potassium nitrate_ .o 15

Thio-urea resin syrup containing 2% of .
WAter o e m e 7.5
Thio-urea resin.syrup containing 40% of
WAL e -
As in the case of phenol formaldehyde
condengation products, the urea and thio-
urea resins may '

varying proportions.
'ly '

be employed in widely. |

he urea and thio-urea resins may also be -
-employed either alone or in conjunction with

1

other synthetic resins ‘ahd with or without |

incorporation of nitro-bodies.
A small proportion of glycerine or castor--
0il may be mixed with any of the resins if

“desired as a softening agent.-

It has been found that a combustible con-
sisting of a mixture-of synthetic resin and
a substantially non-volafile- and explosive.
roduced which is plastic or liquid at normal’
temperatures, or, when desired, at very low.
temperatures, by suitably varying the pro-
portions in which the component parts of

- aromatic nitro-body or nitro-bodies can be
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the combustible are employed. The viscosity
of the combustible, may also be varied within
wide limits, as desired. ’

‘When phenol formaldehyde condensation
products are employed -t is preferred to use
the product known as “Product A” which is

~ the product of the first-stages of condensa-

T 10

tion. " "This product may be either liquid

‘pasty or solid, but in either form it is readily

utilizable for the pasty form can be rendered
liquid by the addition of a volatile solvent

'such as commercial - aleohol, and the solid

variety can be- readily dissolved in com-

-mercial alcohol and acetone for example, or
5 it may be dissolved in certain liquid or lique-

fied nitro-bodies. o

During the heating of the resin, the resin
- passes from the initial product A stage to

the next stage in the-condensation which
results in' product B, and if heating be con-

_tinued (although. it is not generally neces--

sary to harden béyond the product B stage),
through this stage to the final product C
stage. : ’ )

However, the heating may be controlled

. so as to obtain any intermediate degree of
- hardness desired. :

30

* to one hour.

Generally, for hardening the grain powder,
a temperature of about 70° C. is employed
and duration of heating is from half an hour

70° C., however.. For example, it may be
any temperature between 70°C. and 100°C.,
in which event the duration of heating will

' generally be less. o

In addition to the substances already

‘mentioned sodium chlorate, perchlorate or

nitrate may be used as the body having

- readily available oxygen.
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- resin constituting

I claim :—. : ' ,
1. An explosive of the type described the

" _particles or particle-aggregates of which are

isolated from each. other by a synthetic
"2 continuous phase be-

tween the particles. o

2. An explosive of the type described the

particles or particle-aggregates of which are
* 1solated  from each other by a phenol alde-

50

hyde condensation product constituting a
continuous phase between the particles.
3. An explosive of the type described the

‘particles-or particle-aggregates of which are

coated with a synthetic resin containing a

- substantially ~ non-volatile and explosive
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aromatic nitro body for the purpose of

‘modifying the explosive properties of the

composition. o : »
4. An explosive of the type described the
particles or particle-aggregates of which are

_coated with a phenol aldehyde condensation

product containing a substantially non-vola-
tile and explosive aromatic nitro body for

the purpose of modifying the explosive ~
_the kind described, coating the particles or

properties of the composition,

“

The temperature may exceed-

3

5. An explosivé of the type_descfibed the

particles or particle-aggregates of which are
- coated with a synthetic resin as a continuous

surface phase over the particles which resin
is sufficiently yielding to render the explo-
sive deformable under manual pressure.

65

70

6. An explosive of the type described the -

particles or particle-aggregates of-which are
coated with a phenol aldehyde condensation
product as a continuous surface phase over
the particles which resin is sufficiently yield-

der manual pressure.

7. An explosive of the type described the

particles or particle-aggregates of which are
coated with a synthetic resin- containing ‘a

substantially non-volatile and explosive aro- -

matic nitro-body for the purpose of modi-
fying the explosive properties of the com-
position said resin and nitro-body consti-
tuting a sufficiently yielding coating to ren-
der the explosive deformable under manual
pressure. =~ . o

8. An explosive of the type described the
particles or particle-aggregates of which are
coated with a synthetic resin containing a

substantially non-volatile and explosive aro- °

matic nitro-body for the purpose of modi-

fying the explosive properties of the com-.

position said product and nitro-body consti-
tuting a sufficiently yielding coating to ren-

“der the explosive deformable under manual

pressure.

9. An_explosivé‘of ithe type described the

particles or particle-aggregates of which are
1solated from each other by irreversibly co-
agulated synthetic resin constituting a con-
tinuous phase between the particles.

10. An explosive of the type described the
particles or particle-aggregates of which are
coated with a gel of a synthetic resin with a
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ing to render the explosive deformable un-’
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substantially non-volatile and explosive aro- -

matic nitro-body. :

11. An explosive of the typeﬁescribed the.
. particles or particle-aggregates of which are
‘coated with a gel of a phenol aldehyde con-

densgtion product with a substantially non-
volatile and explosive aromatic nitro-body.
12. An explosive of the. type described

110

the particles or particle-aggregates of which .

are coated with a gel of a phenol-formalde-

"hyde resin.with mononitrotoluene.

13. An explosive of the type described the
particles or particle-aggregates of which. are

coated with a gel of a phenol-formaldehyde .

resin with mononitrotoluene and other sub-
stantially non-volatile explosive .aromatic
nitro-bodies. © - '
- 14, In thé manufacture of explosives of
the kind described, coating the particles or
particle-aggregates with a synthetic resin:
previously prepared as a resin in liquid state.
15. In the manufacture of explosives of
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particle-aggregates with a synthetic resin base, and thereafter solidifying the syn-
previously prepared as a resin in liquid state thetic resin. ’ '
and thereafter irreversibly coagulating the 18. In the manufacture of explosives of
synthetic resin for the purpose described. - the kind described, coating the particles or 25
5  16. A process for the manufacture of ex- particle-aggregates with a pre-formed liquid
plosives which comprises roducing a liquid - condensation product of phenol and an alde-
or plastic homogeneous admixture of a syn- hyde.- - :
thetic resin previously prepared as a resin in 19. A process for the manufacture of ex--
~liquid state and a substantially non-volatile - plosives which comprises agitating crystals 30
“10 and explosive aromatic nitro-body and in- of a crystalline oxygen-carrying body in
corporating therewith a body containing powdered form with a phenol-aldehyde con-
readily available oxygen. , ~® densation product in liquid state, the agita--
~ 17. A process for the manufacture of ex- tion being continued until the mixture as-
plosives which comprises agitating an sumes . a homogeneous granular form in 35
15 oxygen-carrying body of the kind described which the liqmd is uniformly distributed
in powdered form with a synthetic resin over the surfaces of the crystalline powder,
product previously prepared as. a resin in and thereafter solidifying the phenol alde-
liquid state, the agitation being continued hyde condensation product. C
until the mixture assumes a homogeneous  In testimony whereof I affix my signature.
20 granular form in which the li uid 1s uni- L :
formly distributed over-the surfaces of the : ALEXANDER CRUICKSHANK SCOTT.




