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(3) Shell with a handle s

Fig. 9 Distribution of fall points of 4 gou-dama and estimated distribution except for wind effect
(Left : Observed distribution. An arrow shows wind velocity and direction.
Right : Estimated distribution)

HEM, 1721z, BBEEASRICRMGLRE(7 HREMERCHAELTVS,
i RBEH)ARBHEILSTSETICRARET 4.4 BTHRCARE
RESTSES Tz s » e b E2 BB, 70, T Fig.8~10 L 4EORRCHUE S h B THE R
HEOEIZ, BN THRESNBEL ML LOTHSE, OHELXLLLORRT, Bitig ks s250m 2 T
4.3 MEEOHE S50m GO EFBRERMAL BB LI, BOFWE LR,
HIE Lo P REgi & 3 O h o PHORRIENMERS RRShLBEXERcGh 2GR Clte S h i
STMEELMEL, RREHRLLONFig7 THD, TFTHELEBMEOZETHI, ChHORELD, BUR
SNTLRRIL S DAEORBEIDEIBE L ERAHBRARRZ-THEATEH, BB LR
TEAh oo, HEMHERIEAFEEISD CRRETNTV DD, i, BOREXT

Kogyd Kayaku, Vol. 50, No. 6, 1989 —483—



{1) Normal shell

L J

(2]
42
L)

s (2) shell with a straw rope

(1]
» (32]

L] .
N " "
"‘"

N
&

z

(3) Shell with a handle S

Fig. 10 Distribution of fall points of 5 gou-dama and estimated distribution except for wind effect
(Left : Observed distribution. An arrow shows wind velocity and direction.

Right : Estimated distribution)
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Safety of Shooting Firework Shells (1II)

—External Ballistic Equations of a Black Shell and its Properties—

by Takehiro MATSUNAGA?®, Yuji WADA**, Eiji ISHIDA**
Mamoru ITO**, Shuji HATANAKA***, Masamitsu TAMURA**
Naota KOBAYASHI****, and Tadao YOSHIDA**

External ballistic equations of a black shell including the wind effects were in-
vestigated, At first, the drag coefficient of each black shell was estimated from the
observed initial velocity and the observed duration of flight. And the average values of
each size shell were used to the external ballistic equations of a black shell including
the wind effects.

As the results, good relationships were obtained between the calculations to
estimate the fall point and the observed one.

(*National Chemical Laboratory for Industry,1—1 Higashi, Tukuba-shi,

Ibaraki, 305
**Department of Reaction Chemistry, Faculty of Engineering, The Universi-
ty of Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo 113
***Nihon Enka Kyokai, 18—17, Ishimakinishikawa-cho, Toyohashi-shi,
Aichi, 441—11
*¥**Faculty of Science and Engineering, University of Chuo, 1—13—27
Kasuga, Bunkyo-ku, Tokyo, 113)

—486— IXKR





