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The hit ratio research on air rifle shooting(1)

Chul-won Kim

Summary

A survey was conducted to investigate the factors affecting the hit ratio of air rifle during

shooting exercise.

Five marksmen from Hum-Duk middle school consented to have their head

movement, gun Kick, distribution of weight measured and related to their physical condition and
fitness. The results obtained are summarized as follows;

1. Hit ratio was 0.69% lower than that of records obtained during the National Rifle Meet

on 1979. (93.5%)

2. Diminished head movement coincided with increase accuracy,

body weight of riflers are on

their left legs resulted in superior performance.

3. Results support that physical condition and fitness of the marksmen are superior to averagad

of Cheju Do, but inferior to average mainlander of same aged group.
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Plate 1. Muzzles shake by kymograph,

3
Plate 2. Vertical reaction of
rifle discharge.

Plate 3. Shift of body weight during
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Table 1. Test of shooting skill and shooting score of tte subject

Item | Shooting

Vertes vertical Shake (mmm) Muzzles | Body weight (kg) Percussion
- shake
Subject score | RIEMt and | Front T Range | (mm) | Right | Left | time (sec)
YHY *@ 363 7.5 11.0 27.0 3.2 22,5 31.0 8.3
L.S.G @ 374 10.0 19.0 1920 25 22.5 31.0 8.3
L.S.1 @ 367 8.0 15,5 31.0 3.2 24,0 36.0 7.5
K.G.H @ 368 6.5 10.5 20.5 3.0 31,0 33.0 5.8
HMY ® 360 6.7 8.0 25.5 8.0 18.0 33.0 12.5
M 365, 40 7.74 12,80 24.60 3.98 23. 60 32.80 8. 48
SD 4.76 1.25 3.93 4,37 203 4,21 1.83 2.21
CV(%) 1.30 16. 15 30.70 17.76 51,01 17.84 5.58 26.06
SD Standard deviation
Cv: Coeffiaent of variation
* Ranking of shooting score
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Tig 1. Muzzle’s shake Fig 2. Body’s vertical shake

Table 2. Physique of the Subject

) Item  Standing height Body weight  Sitting height Chest girth Upper limb length
Subject (cm) (kg) (cm) (cm) (cm)

Y.H Y 158. 6 47,0 86.5 77.0 72.0
L.S.G 160. 8 46,5 84.0 75,0 69.6
L.S.1 164.0 54,5 90, 9 81.0 71.0
K.G.H 166.8 59.0 88,0 81.5 75.5
HMY 151.0 44,0 81.5 74.0 64,0

M 160, 24 50, 20 86.00 77.70 70. 42

SD 5. 40 5,63 2,98 3.06 3.76

CV(%) 3.37 11.22 3.47 3.94 5,34

Item Upper arm Skin fold

Lower limb length Upper thigh length Lower thlgh Circumference  thickness

Subject (em) (cm) length (on) cxXtension flexion ()
Y.HY 72.1 24.1 48,0 21.8 24,8 7.0
L.S.G 76.8 28.8 48,0 21.0 23.0 5.0
L.S.1 74,0 27.0 47.0 23.0 26,5 7.0
K.G.H 78.8 27.8 51.0 235 27.9 10.0
H.MY 69.5 23.5 46,0 22,5 25.8 8.0

M 74,24 26.24 48, 00 22,36 25.60 7.40
sD 3.30 2.08 1.67 0.88 1.65 1. 60
CV(%) 4, 46 7.93 3.48 3.94 6. 45 21, 62
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Table 3. Physical fitness of the subject

Grip strenght | Arm strenght | Finger strength .
Ttem P kg (kg) (kg) Back strength | 50M run l féigdgﬂfnp
Subject | Right | Left | Right | Left | Right | Left (k9) (sec) | (ea)
YHY 35.0 22,0 14 25 2.0 3.0 110.5 9.4 178
L.S.G 30.8 3.5 16 17 3.5 3.0 95.0 9.1 177
L.S. 1 38.0 35.0 17 15 6.0 5.1 107.0 8.5 183
K.G.H 39.4 33.0 18 21 0.5 2.0 137.0 10.0 155
HMY 31.0 26,5 18 15 5.0 4.0 105.0 2.9 195
M 34,68 29.60 16.60 18,60 3.40 5.22 110.90 9. 20 177. 60
SD 7N 4.73 1. 50 3.8¢9 1.98 2.23 14,03 0. 49 12,99
CV(%) 10.70 1598 2.04 20,91 58,23 42,72 12, 65 5.33 7.31
Ttem | Handball ]
| throwing (m) | Vertical jumb | Pull ups Sit ups Side step [Shuttle run
Subject " Right I Left (em) (time) (time) (time) (sec)
Y. HY 15.7 1.3 35 4 28 325 1.2
L.S. G 16,6 1.8 29 1 19 35.0 12.5
L.S 1 13.8 7.2 40 3 21 35.0 12,2
K.G H 16. 4 1.2 33 i 25 30.0 12,5
HMY 12,2 1.9 42 2 19 30.0 11.3
M 14,93 10. 68 35.80 2.20 22,40 32,50 11,94
SD 1. 69 1.76 4.71 1.17 3,56 2.24 0.57
CV(%) 11.32 16, 48 13.16 53.18 15. 89 6.88 4,78
Standing | Breath holding | Arterial pulse .
Item trank ;r\(rt‘:errlml;ion time  (sec) rate (time) Harvard step test (time)
. flexion i After After
Subject ot (m) | Yest | BT | yeqe [After |y | 2nd | st [ Total
Y.HY 12.5 43, 50 25 7 94 101 50 47 44 141
LS G 1.5 46. 50 43 10 76 102 58 54 42 154
L.S. 1 15.5 41, 50 34 10 96 125 75 49 44 168
K.G H 1.5 42,25 36 20 88 139 82 50 48 180
H MY 17.0 53, 50 49 13 100 134 80 50 50 180
M 13. 60 45, 50 37.40 12,00 90.80 120.20 69.00 50.00 45.60 164,60
SD 2.24 4,37 8. 16 4,43 8.35 1592 12,71 2.28 2.94 15,20
CV(%) 16, 47 9. 61 21,82 36.92 9.20 13.24 18,42 4,56 4. 45 9.23

—325—



6 v ¥+ A

ol R & 34.68kg, I 29,6ky, BN 45 16. 6kg,
% 18.6ky, 1871 A 3.4kg, £ 6.22ky, EHH 110.9
kg, 50cm ©e]7] 9,28, Atz WA 177 6cm,
Handball throwing #5 14.94m, % 10.68m EE
B% 35 8ex, EAo] 22m, $1% <dosls] 22 4ME,
side step 32. 5[], 1EIF els] 11,948, 9= ¢eo
2 F87 13.6em, odrd E Q057 45 56cm,
TR ¢ W37 74P, EMET % & 93]
128, KI5 BRIE 90 8@, WBATE IR 12028
Harvard step test(14# 69!, 244 50E, 344
45, 6), HMHE THE(1973)<F 2 HAES HET

ot 4F desAdAE
ez glch,

238 EAT KKE o

3. SFREL HBEK W KRU ME

BFR 5 HRERS HEER L #5, BH39
MRE 44 HRMRKE HHA BRE Fol4 »
€ vhst Zeh. EME(range)st So@igold wiEwe
vebd 2 rangevt #En Bt 845 fdhEo]
¥4l debda gleo BMEBGA gud Ry
Hhfgel XRAEY 5% PRSI BEst
Wl BEol JU(HR)] AhEt MET et v

2ot mAde] 472, % 9277 21538, 1 Eha RS A9 MR g8l vehga
2el7] 11548, F doe F37] 144wz ®A et
Table 4, Correlation coefficient between shooting score and 44 test raribles
Correlation Correlation Correlation Correlation
Item coefficient Item coefficient Item coefficient Item coefficient
Vertes vertical
shake right upper thigh Finger
and left 0.116 length 0.954 strengh right —0.145 Shuttle run 0.872
front Lower thigh Standing
and back 0.875 length 0.427 left —0.158 trunk flexion =-0,478
range —0. 569
Muzzles upper arm Back Trunk
shake —0.754 circumference strength —0.127  extension —0.427
Body weight Breath holding
Right 0.432 flexion —0.360 50M run 0.061 time Yest 0.032
left —0.151 extension ~0.339 Standing
long jump —0.035 After load 0. 066
Percussion Skin fold
time 0.193 thickness —0. 435
Standing height 0,437 Hand ball Arterial
throwing pulse rate
Grip strength right 0.727 Yest —0.924
Body weight 0.292 right —0.040 Left —0.063
Sitting height 0.247  left 0.612  Vertial jump —0.809 After load —0. 340
Chest girth 0.187 Harvard
step rest
Pull ups —0.555 1st —0.215
Upper limb Arm
length 0.425 strength right —0.062 Sit ups —0.234 2nd 0.737
left —0, 099 3th —0. 675
Lower limb
length 0.818 Side step 0.614 total -0.211
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