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Gallery tests of the composite cartridge train with “Safety

primer”, charged in the craft-paper pipe

T. Yoshida, S. Akaba, M. Tanaka, S. Matsumoto and M. Tobe

The suspended cartridge test using a cra-
ft-paper pipe has been investigated and this
was applied mainly. to the safety test of
compdsite charge with “Safety primer” cha-
rged in a craft-paper pipe with a slit (ca
Smm x50mm) at the side or in a wooden
plug.

We draw the following conclusions from
the test results.

1) The “Safety primer” as the terminal
cartridge in the confined craft-paper pi-
pe suppresses the gas ignition.

2) But, when the “Safety primer” is pl-
aced at the priming side of the cartri-
dge train, the suppressive effect for gas-

ignition is not so clear in this testing
method. (see Table 1).

3) When “Safety primer” is placed bet-
ween cartridges of permissible explosi-
ves and when a slit exits at the side of
the pipe, the “Safety primer” shows a
remarkable suppressive effect for gas ig-
nition (see Table 2, and 3).

4) These results show that the “Safety
primer” acts as a sheath for a cartridge
of permissible explosives under the
suitable arrangement of cartridges in the
craft-paper pipe.

(Resources Research Institute, Tokyo)
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Fig. 1 The region near the reaction zone
of a burning delay powder.
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Fig.2 Relation between particle sizes of
ferrosilicon and burning .velocity of
ferrosilicon-red lead (50/50) delay
powders. X: Observed values. (1)
The calculated curve according to
this theory (3.23), (2) The calculated
curve on the supposition that the
chemical reaction on the surface of
the reducing agent is rate determi-
ning. (3) The calculated curve on
the supposition that the decomposi-
tion of the oxidizing agent is rate
determining.
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Studies on Delay Powders (VI)

Theory of Burning Rate ‘of Delay Powders.
Shoji Nakahara.

Thermodynamic and chemical kinetic cha-
racteristics of combustion reaction of delay
powders are stated. The frate determining
steps of the combustion reactions may be
(1) chemical reactions on the surface of
reducing agents, (2) diffusion throughboxide
layers formed on the surface of reducing
agents, and (3) decomposition or melting
of oxidizing agents, Diffusion of gases is
too fast to be the rate determining step.

Theories of combustion of delay powders,
which were presented by Wakagi, Spice and
Staveley, Booth, and Hill are discussed. And
on the basis of our experimental results a

new semi-empirical theory of huming rate
of delay powders is presented. In this theo-
1y, the pressure index, temperature, and pa-
rticle size terms are determined from expe-
rimental values. First, heat loss through the
walls is neglected in the formulas. But the-
reafter heat loss is considered and effects
of diameters of powder cores on combustion
rate are calculated theoretically. In this
paper, effects of pressure, loading density,
particle size of reducing agents- on buming
rate of delay powders are alse estimated
theoretically. The estimated tendency are
well coincident with experimental data.
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