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Table 1 Size and wei

ght of dummy shells.

Date April 1986
Size
3.0 3.6 4.8 6.0

(inch)

Type Warimono | Poka |Warimono | Poka |Warimono | Poka |Warimono | Poka
Number 240 240 270 270 240 240 150 150
Diameter

(em) 6.9 6.9 8.6 8.6 11.3 11.3 14.2 14.2
Weight 120 80 230 150 550 260 | 1,100 500

w/s*

(g/cm?) 3.24 2.16 3.95 2.58 5. 45 2.57 6.99 3.18

Date April 1986 March 1987

Size 7.2 8.4 9.6 12 3.6 4.8 6.0 9.6 12

Cinch)

Type |Warimono |Warimono | Warimono [ Warimono | Warimono | Warimono | Warimono | Warimono | Warimono
Number 40 40 40 40 27 24 24 4 4
Di(ac“;:]‘e’ 171 | 201 | 232 | 2ns 86 | 1.3 | 142 | o228 | 278
Weight | 2000 | 3,000 | 4,50 [ 9000 230 565 | 1,070 | 4,500 | 9,000

[g .l 4] 1] 1] » . (]
(;"/c,sn' | 868 | 045 | 106 | 1515 | 396 | 563 | 676 | 102 | 1483

* W=Weight, S=Maximum sectional area.
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Fig. 1 Influence of wind velocity at 100m height on average fall point of dummy shells.
vioo : Wind velocity at 100m height. +A0,0:Difference between direction of
average fall point of dummy shells and wind direction at 100m height. x :
“Warimono” dummy shells. A : “Pokamono” dummy shells.
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Fig. 2 Influence of surface wind velocity on wind velocity at 100m height.
v, : Surface wind velocity. v,0-tp : Wind velocity at 100m height minus surface wind veloci-

ty. [ : Experiments on April 22, 1986.
periments on March 4, 1987.
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Fig. 3 Examples of variation of wind velocity with height.
[O:11:06, April 22, 1986. x :13:42, April 22, 1986. ¥/ :11: 31, April 23, 1986.
O :10: 04, March 4, 1987. A :11:03, March 4, 1987. % : 15 : 32, March 4, 1987.
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Fig. 4 Influence of surface wind velocity on average fall point of dummy shells.
vy : Surface wind velocity. +A0,: Difference between direction
of average fall point of dummy shells and surface wind direction.
Signs are the same as figure 1.
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Fig. 5 Influence of wind velocity at 100m height on distance from firing point to
average fall point of dummy shells.
100 - Wind velocity at 100m height. [, cos Afl,00: Distance dummy shells drift
along wind at 100m height. Signs are the same as figure 1.
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Fig. 6 The result picked out of figure 5 for 3.6 to 6.0 inch “Warimono” dummy shells.
x : Experiments on April 22 and 23, 1986. V/ : Experiments on March 4, 1987.
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Fig. 7 Influence of surface wind velocity on distance from firing point to average fall

point of dummy shells. o
v, : Surface wind velocity. /, cos Ady, : Distance dummy shells drift along sur-

face wind. Sings are the same as figure 1.
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Fig. 8 The result picked out of figure 7 for 3.6 to 6.0 inch “Warimono™ dummy shells.

Sings are the same as figure 6.
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Safety of Shooting Firework Shells (1)

Effect of Wind Direction and Speed on the Average
Fall Points of BLack Shells

by Yuji WADA*, Syuji HATANAKA**, Takehiro MATSUNAGA?*,
Masamitsu TAMURA*, Akira MIYAHARA**, Hideo FUTAMATA®***
and Tadao YOSHIDA*

About 2,000 dummy shells including 3 to 12 inches “Warimono™ and “Pokamono”
types were fired with surface wind velocities 1 to 8m/s. At the same time, the wind
directions and speeds at high altitude were measured by pilot balloons.

The results were statistically analyzed to see the relations between the average
fall points of the shells, and wind directions and speeds of surface and 100m height.

The difference between the direction of average fall point of dummy shells and
wind direction was, in most cases, within 45°. There was a tendency that the dif-
ference decreases with increase of wind velocity.

In general, the correlation between wind velocities and the distances of dummy
shell drifts in the wind directions from the firing point was not good. However, when
the results with 3.6 to 6.0 inch “Warimono” dummy shells were picked out, the cor-
relation was good. It shows the dummy shells drift along wind about 10 times as large
as the surface wind velocity on average.

(*Department of Reaction Chemistry, Faculty of Engineering, University of
Tokyo, 7—3—1 Hongo, Bunkyo-Ku, Tokyo, 113, Japan
**Japan Fireworks Association, Testing Laboratory for Toy Fireworks,
1—13—17 Oshitate-machi, Fucyu-shi, Tokyo, 183, Japan
***Environmental Protection Bureau of Tokyo, 1—7—1 Yuraku-—cho,
Chiyoda-ku, Tokyo, 100, Japan)
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