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mechanical failure. This record substantially refutes the opinion of many
persons, including the former opinion of the author himself, that pressure
gauges usually found on hand-spraying equipment are not reliable. Proper
maintenance techniques, properly carried out, seem to prove such gauges
to be more sturdy and efficient than guess-work had indicated.

Dissemination of Airborne Particles
by Explosives
by T. C. HELVEY, -Associate Professor, State University Teachers College,
Oneonta, New York

The mechanics of the proper application of aerosols or dispersion
of solid particles in air has been the subject of extensive research. Nozzles,
pressures, velocities and, in general, the dynamics of spraying and dusting
equipment have been treated in numerous papers and symposia.

The dissemination of insecticides or other materials in biological
warfare or for public health purposes can be done by means of several
methods which are already considerably developed. For the treatment
of large surface areas, the airplanes, helicopters and motor dusters have
given good results. For small flats, the use of smoke candles, smoke hand-
grenades and knapsack sprayers can be applied successfully. Nevertheless,
both groups have serious short-comings. For instance, cultivated crops
can be treated by hand, motor-sprayer or duster. Considerable difficulties
arise, however, if the crop is closely planted, because a tractor would
cause great damage either with its wheels or otherwise. On the other hand,
if the crop is widely spaced to accommodate the wheels of the tractor,
often the economy of the farming is endangered. Furthermore, the applica-
tion of motor or even hand equipment is impossible if rocky flats, gorges,
swamps, bush or jungle have to be treated. In such cases, and for larger
territories, special airplanes and helicopters have proven useful.

The use of airplanes and helicopters, however, is also restricted by
the facts that: (1) they can operate economically only on a large scale;
(2) they must have special equipment; (3) they are not always available
at the desired spot and must be flown from a distance; (4) they must fly
low and relatively slowly for effective application and to avoid great
losses in material; (5) they are so few in number that they could not
satisfy the demand at present or in the near future.

For smaller flats, smoke candles and smoke hand-grenades have
limited possibilities, but the use of these devices is often handicapped by
geological circumstances. Their range is inadequate and the direction of
their action is not under sufficient control. Furthermore, the treatment
of high trees growing on a small area is almost impossible because of
economic and technical reasons.



The idea of shooting insecticides into the branches of high trees has
already been tried in some experiments in Albany, N.Y., but without
satisfactory results. The main reason for the failure was that in an attempt
to cover lower branches and both sides of the leaves the shells were
exploded within the branches. This, of course, not only caused damage
to the trees but also prevented the insecticide from proper dispersion.
It was found by the present writer's extensive experiments that by applying
the shell above the tree crowns a satisfactory coverage of the lower
branches and leaves was achieved.

HORIZONTAL ROCKET WHICH CAN BE SHOT BETWEEN ROWS OF TREES, AND OVER

HILLSIDES, UNAPPROACHABLE GORGES AND LARGE FLATS

In order to improve these techniques and fill the gap for the effective
coverage of relatively small, unapproachable, yet potentially important
areas, special missiles were developed. These missiles can, in general
terms, be divided into two groups: one with a vertical action, which will
be called "-shell" and the other with an essentially horizontal action,
to be called " rocket ". It must be emphasized that the missiles are not
designed to replace helicopters or smoke candles, but for use only when
the application of the already developed methods are not possible or not
reasonable.
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The rockets described below can be used in agriculture, in defensive
or offensive biological warfare, as well as in the field of public health.
Discussing the possibilities of these rockets with the military, agricultural
and health authorities, it became evident that their application could be
frequent and of vital importance.

The manufacture of the rockets is simple and inexpensive, and no
critical material is needed. Thus, they can become a very useful tool in
the hands of the farmer and the preventive medical authorities.

Vertical shell. Its construction is a cardboard cylinder, filled with an
adequate insecticide and an internal high explosive charge, attached to a
tube containing the propellent. After ignition, the rocket climbs up to
about 30 yards and then explodes, forming a uniform cloud of insec-
ticides, etc., which falls by gravitation. It can be used for dusting high
trees and targets hidden by bushes, trees, rocks, etc., and will cover even
lower parts of the foliage.

Horizontal rocket. The main part is a cylinder with stabilizing fins
and containing the propellent and the insecticide. This type of rocket
is launched from a lightly constructed, transportable frame and will follow
a-horizontal or slightly inclined trajectory. The insecticide will be expelled
by the propellent gases, forming a considerably large dust strip of a
convenient range such as 300-500 yards. This rocket can be shot between
the rows of trees, or hillsides, in unapproachable gorges and even large
flats can be covered with a few rockets. These rockets can be handled by
one man, they can be stored and transported easily and can be operated
by untrained personnel.

The Design, Development and Testing
of an Insecticide Hand Duster*

by S. H. FRYER, Senior Principal Scientific Officer,
Chemical Defence Experimental Establishment,
Porton Down, Wiltshire, England

The requirements for an insecticide hand duster which, by the application
of anti-louse powder, would be suitable for the de-lousing of individuals,
blankets and bedding are as follows:

1. It is required for the de-lousing of personnel, blankets and bedding
by the application of anti-louse powder. There is also a possible require-
ment for the dusting of manure heaps, bug- and insect-infested buildings,
etc., and for this purpose a special fish-tail nozzle may be needed.

2. It should be adaptable for use by either hand or compressed air.

* The insecticide hand duster described in this note was designed by E. H. Adams, and developed and
tested by E. H. Adams and R. B. E. Stubbs, both of whom are Senior Experimental Officers on the staff
of the Chemical Defence Experimental Establishment, Porton Down, Wiltshire, England.


