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This invention relates to dispersing insecticides
or other pesticidal compounds and is more par-
ticularly concerned with the method and means
of dispersing insecticidal compounds by “smoke”
generation, in which the pesticidal compound is
admixed with a self-combustible composition
which is capable of burning under confined condi-
tions, and which on burning vaporises the pesti-
cidal compound.

Tt is the usual practice to enclose a charge of
the self-combustible composition with the pesti-
cidal compound admixed in it in a container such
as an aluminium or card-board tube which is
open at one end, so that when the composition
is ignited it burns slowly vaporising the pesti-
cidal compound which issues from the open end
of the container as a vapour or “smoke” in ad-
mixture with combustion gases produced by burn-
ing of the self-combustible composition.

It is well-known that the vapcurs generated
by some compositions inflame unless special pre-
cautions are taken, that is, the vapours catch
fire immediately on issuing from the container.
The inflaming is thought to be due to the fact
that the presence of a small quantity of air on
the surface of the burning composition is suffi-
cient to cause the vapours to ignite. For exam-
ple, it is well-known that “smoke” generating
compositions containing insecticide azobenzene
(benzeneazo-benzene), which is used for killing
Red Spider, are particularly subject to the dis-
advantage of inflaming.

It has therefore been proposed to provide a con-
tainer in which the charge of the self-burning
composition and pesticidal compound is sep-
arated from the ultimate outlet from the con-
tainer by one or more mechanical baffles, formed
for example from perforated metal sheets, so that
the vapours and combustion gases cannot flow
directly from the composition to atmosphere.
Such an arrangement is disadvantageous in that
with small containers the mechanical baffling
means occupies a large proportion of the space
within the container, thereby reducing the quan-
tity of the composition that can be charged into a
container, so that for a given size of container
a relatively small space can be treated with the
pesticidal compound.

This invention has for an object fo provide im-
proved means for dispersing pesticidal compounds
in the form of vapours in which the necessity for
such mechanical bafiling to prevent inflammation
of the vapours generated can be avoided.

1t has been found that certain burning compo-
sitions instead of leaving a powdery ash when
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burnt form a porous bonded mass through which
the generated vapour or ‘“smoke” can pass and
which can itself act as a bafile, and this invention
employs this fact to form a bafile between a com-
position, the vapours of which will inflame, and
the outlet from a container.

Accordingly this invention provides generator
means for dispersing a vaporisable insecticide
comprising a container with an outlet at one end
and a charge of self-combustible material in the
container which charge is formed in two or more
layers whereof the uppermost layer, that is the
layer nearest the outlet, is a composition which
forms on combustion a porous bonded mass per-
mitting the passage of vapours through it and
which does not generate an infiaming vapour, and
whereof the other or one at least of the other
layers is a pesticidal “smocke” generating com-
position the vapours of- which will inflame.

In the use of the “smoke” generator according
to this invention the uppermost layer burns first
leaving the porous bonded mass bridging the out-
let from the container so that when the lower
layer or layers of the charge burn the vapours
generated have to pass through the porous mass
to the outlet; in this way on issuing into the at-
mosphere the vapours will be separated from their
generating charge and cannot be caused to in-
fiame due to burning of the charge. Moreover the
porous bonded mass has a strength sufficient to
withstand the gas pressures within the container
without breaking up and being ejected from the
container; this avoids a further disadvantage of
known “smoke” generators, not having mechani-
cal bafies, that hot fragments of the residue
formed on combustion are often ejected from the
container.

The uppermost layer need form only a small
proportion of the total charge in the container so
that even though the uppermost layer does not
itself produce a pesticidal vapour, & large pro-
portion of the container can he occupied by a
pesticidal “smoke” generating composition. How-
ever according to a feature of this invention the
uppermost layer may contain a vaporisable pesti-
cidal composition and where this feature is adopt-
ed it will be seen that the whole of the container
can be occupied by a pesticidal “smoke” generat-
ing composition.

In one preferred form of this invention the
uppermost layer of the charge consists of a com-
position comprising hexamine, petassium chlorate
or other suitable highly oxygenated inorganic
compound, diatomaceous silica or kaolin which is
preferably in a finely divided state (such as the
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material known as colloidal kaolin) or finely di-
vided native magnesium silicate (such as tale)
or another chemically inert substance of like
physical prorerties, and a material which is va-
porised by the combustion of the hexamine with
oxygen supplied by the highly oxygenated in-
organic compound. The vaporisable material
may be an insecticide or other pesticidal com-
pound, for example D. D. T. or may be a sub-
stantially non-toxic compound such 2s hexa-~
chloroethane.

It has been found that, on combustion, a com-
position containing these substances produces a
hard bonded mass having fine pores running
through it, which mass can act as a bafile to pre-
vent inflammation of the vapours generated by
the combustion of the other pesticidal compound
dispersing compositions.

The vaporisable compound such as D. D. T. or

hexachloroethane may form the major portion

of the composition forming the upper layer and it
is preferred that the ratio of the qguantity of
vaporisable compound to the quantity of hexa-
mine and highly oxygenated inorganic compound
combined shall lie within the limits 1:1 and 3.0:1.

The quantity of highly oxygenated inorganic
compound such as potassium chlorate present
should be insufficient to cause complete combus~
tion of the hexamine and is preferably present in
a quantity having a ratio of 1.1:1 and 5.0:1 to
the quantity of hexamine employed.

The chemically inert substance, such as di-
atomaceous silica or colloidal kaolin, appears to
exert a controlling influence on the size of the

pores running through the hard bonded mass and

the quantity of this substance added to the com-
position may be varied. It is preferred, however,
that the quantity of the chemically inert sub-
stance added shall lie within the range of 4% to
18% of the total weight of the composition from
which the uppermost layer is formed.

One composition having a high efficiency as a
bafile-forming composition comprises 57 parts by
weight of D. D. T. or hexachlorcethane, 20 parts
by weight of potassium chlorate, 8 parts by weight
of hexamine, 12 parts by weight of diatomaceous
silica, and 3 parts of thiourea.

Another composition which is suitakle for this
purpose comprises 61 parts by weight of D. D. T.
or hexachloroethane, 21 parts by weight of potas-
sium chlorate, 9 parts by weight of hexamine and
from 4 to 9 parts by weight of diatomaceous
silica or colloidal kaolin.

Anoth>r composition which has been found to
be suitable for forming the porous crust com-
prises as its essential constituents a vaporisable
material, a highly-oxygenated inorganic com-
pound, thiourea and urea. The urea acts as a
moderant to prevent the thicurea from burning
at an excessive rate and also acts as a stabilizer
for the chlorate in the presence of impure D.D. T,
One suitable composition of these constituents
comprises—

61% D.D. T.
23¢% potassium chlorate
11% thiourea
and
59% urea

The thickness of the uppermocst layer may be
varied considerably but a minimum thickness is
required to prevent inflammation of vapours gen-
erated from a composition below it, which mini-
mum thickness is dependent on the size of the
aperture in the container.
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Tt will be clear that the invention is not limited
to using a thickness of the uppermost layer just
sufficient to form a baffle for the vapours gener-
ated by the lower layer or layers of the charge.
For instance it is sometimes desirable to disperse
azobenzene (benzeneazo-benzene) for killing Red
Spider and D. D. T. for killing other insects and
this may be achieved by partially filling the con-
tainer with a self-combustible composition con-
taining the azobenzene, the vapours of which
readily inflame and cover this charge with a layer
of a D. D. T. composition such as those above set
forth, the depth of the layers being selected ac-
cording to the desired ratio of the azobenzene and
D.D.T.

According to a feature of this invention there-
fore means for dispersing vaporisable pesticidal
compounds as above set forth may be employed
for dispersing two or more pesticidal compounds,
by incorporating a pesticidal compound in each of
a number of the layers of the charge.

There will now be described a test carried out
on a “smoke” generator prepared according to
this invention, reference being made in the de-
scription to the accompanying drawings, in
which:

Fig. 1 is a sectional view taken through the
longitudinal axis of the generator; and

Fig. 2 is a view of the upper end of the gen-
erator.

Referring now to the drawings, the generator
comprises an aluminum tube {0 90 mm. long and
37 mm. in diameter, which tube is closed at one
end and has at the other end a closure disc 1
perforated with a plurality of holes 12 each 6 mm.
in diameter, there being a spacing of 8 mm. be-
iween the centres of each pair of adjacent holes,
the tube 18 is partially filled with 82 grams of a
vowdered composition, indicated at (3, compris-
ing:

Per cent by weight

Azobenzene _ - ——— 47

Potassium chlorate ——— oo 20

SUCIoSe —— e 21
and

Colioidal kaolin . - — 12

The vapours generated by this composition are
highly infiamning that is without special bafiling
the vapours would ignite immediately on genera-
tion.

10 grams of 2 composition indicated at 14,
comprising:

57 parts by weight of D. D. T
20 parts by weight of potassium chlorate
8 parts by weight of hexamine
12 parts by weight of diatomaceous silica
and
3 parts by weight of thiourea

is then spread evenly over the top of the azoben-
zene composition 13 to give a layer 1 cm. thick.

The surface of the layer of construction (4 is
dusted with an igniter composition, indicated at
{5, comprising:

61% by weight D.D. T.
23% by weight potassium chlorate
119, by weight thiourea

5% by weight urea

and covered by a paper disc 16. The apertured
closure dise t! is then placed in position.

On ignition of the charge the smoke generated
is first a white smoke and then an orange smoke,
showing that the azobenzene is being vaporised,
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but no inflammation of the azobenzene vapour
occurs.

When the container has cooled down the wail
of the aluminium container is cut away and the
upper layer is removed, it is found that the layer
{& is 2 hard cake having pores running through
it. ‘The residue of the azobenzene charge, how-
ever, readily crumples to powder form.

Similar results are obfained in tests in which
the D. D. T. was replaced by hexachloroethane,
and in which the diatomaceous silica was re-
placed by colloidal kaolin.

We claim:

1. Pesticidal smoke generating means having a
container provided with an outlet at one end
thereof, and a charge within the container, said
charge comprising a self-combustible composi-
tion in admixture with a vaporisable pesticidal
substance, said charge being formed in at least
two layers having different compositions, the
Jayer adjacent the outlet having a composition to
form on combustion a porous bonded mass per-
mitting the passage of vapours therethrough and
generating a non-inflaming vapour, a layer re-
mote from the outlet being arranged to generate
on combustion an inflaming pesticidal vapour
centaining gas.

9. Pesticidal smoke generating means having a
container provided with an outlet at one end
thereof, and a charge within the container, said
charge comprising a self-combustible composi-
tion in admixture with a vaporisable pesticidal
substance, said charge being formed in a plural-
ity of layers of differing compositions and con-
taining differing vaporisable pesticidal sub-
stances, the end layer adjacent the outlet from
the container having a composition to form on
hurning of the layer a porous bonded mass per-
mitting the passage of vapours therethrough, at
1east another layer having a composition to gen-
erate on combustion an inflaming pesticidal va-
pour containing gas.

3. Pesticidal smoke generating means having a
container provided with an outlet at one end
thereof, and a charge within the container, said
charge comprising a self-combustible composi-
tion in admixture with a vaporisable pesticidal
substance, said charge being formed in at least
two layers having different compositions, the
layer adjacent the outlet having a composition to
form on combustion a porous bonded mass per-
mitting the passage of vapours therethrough and
senerating s non-inflaming vapour, a layer re-
mote from the outlet being arranged to generate
on combustion an inflaming pesticidal vapour
containing gas, the layer adjacent the outlet com-
prising in admixture hexamine, g highly oxygen-
ated inorganic compound in a quantity insuffi-
cient to cause complete combustion of the hex~-
amine, a vaporisable substance, arid a chemically
inert substance which on burning of the compo-
sition assists in the formation of a porous bonded
residue.

4. Pesticidal smoke generating means accord-
ing to claim 3, wherein the ratio of the quantity
of the vaporisable substance to the quantity of
hexamine and highly oxygenated inorganic com-~

10

15

20

30

49

50

60

65

8
pound combined lies within the limits 1.3:1 and
3.0:1, and the ratio of the quantity of the highly
oxygenated inorganic compound to the quantity
of hexamine present lies within the limits of
from 1.1:1 o 5.0:1.

5. Pesticidal smoke generating means accord-
ing to claim 3, wherein the ratio of the quantity
of the vaporisable substance to the quantity of
hexamine and highly oxygenated inorganic com-
pound combined lies within the limits 1.3:1 and
3.0:1, and the ratio of the quantity of the highly
oxygenated inorganic compound to the quantity
of hexamine present lies within the limits of from
1.1:1 to 5.0:1, and wherein the chemically iner
substance is present in a proportion of from 49
to 189 by weight of the total weight of the com-
position forming the uppermost layer.

6. Pesticidal smoke generating means accord-
ing to claim 1, wherein the layer adjacent the
outlet comprises in admixture 57 parts by weight
of D.D. T., 20 parts by weight of potassium chlo-
rate. 8 parts by weight of hexamine, 12 parts by
weight of diatomaceous silica and 3 parts by
weight of thiourea.

7. Pesticidal smoke generating means accord-
ing to claim 1, wherein the layer adjacent the
outlet is formed by a composition comprising 61
parts by weight of D. D. T, 21 parts by weight of
potassium chlorate, 9 parts by weight of hex-
amine, and from 4 to 9 parts by weight of col-
loidal kaolin.

8. Pesticidal smoke generating means accord-
ing to claim 1, wherein the layer adjacent the
outlet is formed by a composition comprising 61
parts by weight of hexachloroethane, 21 parts
by weight of potassium chlorate, 9 parts by
weight of hexamine, and from 4 to 9 parts by
weight of diatomaceous silica.

9. Pesticidal smoke generating means accord-
ing o elaim 1, wherein the layer adjacent the
outlet is formed from a composition comprising
in admixture D. D. T., potassium chlorate, thio-
urea and ures, the latter acting as a moderant
for the speed of burning of the thiourea and as
a stabilizer in storage for the chlorate, with the
said ingredients being present in proportion by
weight of 61:23:11:5, in the order named.

EDWARD HANLEY WHEELWRIGHT.
JOHN MERRITT DINSDALE.
PHVYLLIS MAY HOLMES.

PAMELA RUTH MARTIN.
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