
I
-"!l"~--- --'.- --'-'~ ~~

PYROTECHNICA .XI

THE PYROTECHNIC WmSTLE AND ITS APPLICATIONS

Se19uk Oztap

1. Introduction

The pyrot~chnic whistle is one of the curiosities
of special pyrotechnic. compositions. The following
examples of several of the author's inventions are being
published to stimulate the discovery of new principles,
and to expand practice to' new applications while im-
proving the old. This work presents many of the author's
studies hitherto known only to a few.

2. Fundamental characteristics of the whistle

Whistling compositions have two important char-
acteristics upon combustion: a whistling sound and a
simultaneous thrust force. Light from the whistle flame
is weak and of limited usefulness. Usually powdered
composition is charged into a tube closed at one end
and consolidated by pre'ssing, leaving the opposite end

'. open. The frequency of the sound varies with the void
space above the pressed composition and the shape of
the burning surface. Also, a small quantity of granular
composition (0.03-0.50 gram) placed in a closed
bottom of a tube without pressing produces a short,
loud whistling sound. The author calls this "thunder
whistle." This effect is obtained even with 1 ~3 grams
ot granular composition unconfined in the open air
(Oztap 1965).

Thrust comes from vibrational burning of the com-
position. Here, the ordinary rocket engine nozzle is not
necessary ~to produce thrust. The principle of thrust
generation may be the same asc that of the pulse jet
engine. The strength of the thrust depends upon the
type of composition and Durning area.

3. Whistling composition

In practice there are several types of whistle compo-
sition. The author concentrated on a 'composition using
potassium chlorate, sodium salicylate, a ~l}bricant, and
ferric oxide (Fe2O3; iron (III) oxide) (Oztap 1968).
The cheaper potassium chlorate is used instead of
perchlorate. Sodium salicylate is used because it gives
more thrust than sodium benzoate. The author uses
paraffin oil, castor oil or vaseline as the lubricant. The
lubricant decreases the sensitivity of -the composition
as is the case for chlorate explosives (cheddite). It also
retards moisture absorption by the composition con-
taining sodium salicylate, and iphibits flying dust from
the composition during the manufacturing process.
Ferric oxide is used as a catalyst for-'the decomposition
of potassium chlorate. Other heavy metal oxides, MnO2,
PbOz, CuO, and Pb3O4, can be used as catalysts in sub-
stitution.

Three strengths of compositions are given in Table 1,
and representative formulations are shown in Table 2.

Table 1.

Classificationof whistlingcompositionsby thrust
. Sodium Lubricant
Class Thrust salicylate (vaseline, etc.)

1 1'!ormal.. . . . . . . . . . .. 8- 12% 8 -12%
2 Larger. . . . . . . . . . . . . 12- 16 6 - 8
3 Largest ""'-",""" 16-20 3- 6

Table 2. Examples of whistling comPClsUions(I)
Class 1. 2. 3.

Potassium chlorate
(170 - 200nlesh) 79:80%

Sodium salicylate
(170 -200 'Ihesh) 9.80

Lubricant. . . . . . . . . . . . P:I0.20
Ferric oxide Fe2Oa

(fine powder) ,. 0.20

In TaBle 2, P is paraffin oil, C is castor oil and
V is vaseline. The mesh size of the component materials
is important, especially for potassium chlorate and,~sodi-
urn salicylate: the smaller the particles, the greater the
thrust and the better the sound quality. The author uses
ballmilled 170 - 200 mesh composition,. which doubles
the effect of the commercial 120 mesh materiaUln. this
way, one can decrease the' percentage of the,sali<;ylate
fuel below that in ordinary whistles. To regulate thrust,
the ratio of potassium chlorate.tq, sodium salicyla!~ is
changed; for example, as 73'120, 74/19, 75/18,]6117,
77/16, which progressively lessens the thrusttandpro-
duces a series of different frequencies. Other types of
composition are also listed in Table 3.

Table 3. Example's of whistling compositi°I!s (II)
Class 3-2 3.3

Potassium perchlorate (170 -200 mesh) - 75.2%
Potassium chlorate (170 - 200 mesh) ... 76%
Sodium benzoate (170 -200 mesh) ..,. 20
Sodiunf'salicylate (170 -200 mesh) ....-
Vaseline. .'- . . . . 'c' . . . . . . . . . . . . . . . .. 3

Paraffinoil. .. . . . . . . . . ','" . .. " -
Ferric oxide Fepa (fine powder) 1

19.8

3.0
2.0

Ordinary powdered composition is prepared as fol-
lows. Castor oil is mixed with an equal quantity of ethyl
alcohol (ethanol, 96.6%) This mixture is combined
with the sodium salicylate and ferric oxide. Potassium
chlorate is then added to the mixture. Paraffin oil or vase-
line is mixed'with benzene and toluene. This is mixed
with the salicylate and ferric oxide in a mixer to emul-
sify it. Finally, potassium chlorate is added to the mix-
ture, which is kneaded and dried.
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