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Abstract

This project is aimed to fine out how the closed tube can produce a sound. We
know what harmonics are. When we hold a big straw and blow with increasing
strength (the bottom should be in water), it will generate a higher sound. The high
sound is called “harmonic”. The lowest sound it can make is “the first harmonic”, the
second lowest sound is “the third harmonic”, and so forth.

Likewise, when we press the same key on vertical bamboo flute with increasing
strength, it’ll also produce a higher sound. But why do we use the strong air stream to
blow the tube to cause the tone to transfer? Now let’s blow a straw flute. You will find
that you need to blow in the particular position, and then the sound will be produced.
So, is there any relationship between the blowing angle and the frequency?

Actually, all these sound are produced by “vortex in the mouthpiece.” The
frequency of vortex will increase with the wind speed. Moreover, the frequency of
vortex has a range. In sum, the higher the wind speed is , the higher the frequency of
the vortex is , and leads to the higher frequency of the sound. The smaller the blowing
angle is, the easier the vortex will be produced; the easier the frequency will be made.
The smaller the distance between the blowing angle and the frequency is, the more
unstable the frequency will be. The above is the most important research in this

project.
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Increasing airstream velocity with
fixed distance from slit to edge.

Fig. 1-3

Many texts put forth and explanation of the second in terms of the first, a
rather circular procedure in view of the fact that there are many gaps in the
theoretical basis for both. Here are plotted the observed oscillation frequencies
versus blowing velocity for two jet-edge situations, a normal organ pipe, and a
simple edge-tone generator with identical jet-edge geometry. For the pipe one
observes oscillation near the frequencies of the normal mode so the pipe, the
frequency for each mode rising slightly as blowing velocity is increased. The
oscillations jump (with hysteresis) to the successively higher modes as the
blowing velocity is increased.
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(zx: 21 p John W. Coltman, 1976, Jet drive mechanisms in edge tones and organ pipes, Scathe

locke Road. Pittsbrugh. Pennsylvania 15235, 3319)
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Application Programmer, Mark Action.

" &
15cm 17.5cm 20cm 15cm 17.5cm 20cm
Ist 554.5| 476.7| 418.1] 634.6 537 439.4
3nd 1663.4] 1430.2| 12543 1709| 1415.8 1318
Sth 2772.3| 2383.6] 2090.5 2783 2392.8| 2099.4
7th 3881.3| 3337.1| 2926.7 3955| 3368.8| 2978.4
9th 4290.5| 3762.9 4248.2| 3837.8

Appendix 1 : Fig.3-1 1§ % #cdi

Voltage |& + 4= |k #E" |(h#3H2
V) (m/s) (Kt) (m/s)
10 2.28 4.73] 2.259104
20 5.56 13.99| 6.681791
30 7.88 19.7| 9.408955
40 10.68 24.63| 11.76358
50 12.88 29.16| 13.92716
60 15.12 34.08| 16.27701
70 16.44 37.8] 18.05373
80 19.36 41.76| 19.94507
90 20.88 443 21.15821
100 23.92 51.02| 24.36776
110 26.8 53.78| 25.68597

Appendix 2 : Fig.3-2 1§ 2 #cdi

22




&R 40 B > FEZ 0.1 2 A

B i# (m/s) |{17.5cm  |20cm
4.1608 420
4.8421 420
5.5234 420
6.2047 420
6.886 420
7.5673 537 420
8.2486 537 420
8.9299 537 420
9.6112 537 420
10.2925 537 420
10.9738 537 1211
11.6551 537 1211
12.3364 537 1211
13.0177 537 1211

13.699 537 1211
14.3803 537 1211
15.0616 537 1211
15.7429 537 1211
16.4242 537 1211

Appendix 3 : Fig.3-3, Fig.3-4 7 = #c¥;

23

17.1055 537 1211
17.7868 2392 1211
18.4681 2392 1211
19.1494 2392 1211
19.8307 2392 1211
20.512 2392 1211
221.1933 2392 1211
21.8746 2392 1211
22.5559 2392 1211
23.2372 2392 1211
23.9185 2392 2061
24.5998 1416 2061
25.2811 1416 2061
25.9624 1416 2061
26.6437 1416 2061
27.325 1416 2061
28.0063 1416 2061
28.6876 1416 2061
29.3689 1416 2061
30.0502 1416 2061
30.7315 1416 2061




b i# m/s)25°  |40°  [50°
4.1608 420
4.8421] 420{ 420
5.5234|  420{ 420
6.2047| 420] 420, 420

6.886| 420| 420[ 420
7.5673| 420{ 420, 420
8.2486| 420{ 420
8.9299 420
9.6112| 1221| 420

10.2925| 1221| 420{ 420
10.9738| 1221 1211| 420
11.6551| 1221 1211] 420
12.3364| 1221 1211] 420
13.0177) 1221} 1211} 1221
13.699| 1221 1211} 1221
14.3803| 1221 1211} 1221
15.0616| 1221 1211} 1221
15.7429| 1221 1211} 1221

Appendix 4 : Fig.3-5 F 5 #c¥;
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FEHE 0.1cm, g & 20cm,:c % & & v-f

\Y v 20° 30° 40° 50°

20 59776\ 425.67| 422.33| 42233 422.67
25 7.1131

30 8.2486 2152 2148.33| 2144.67

35 9.3841| 2158.33 2156 2154

40| 10.5196 2162| 2157.33| 2153.67

45| 11.6551 2167 2163.33

501 12.7906| 3009.33| 2994.67| 2980.67| 2154.67
60| 15.0616| 1271.67| 1267.33| 1271.67

70| 17.3326 1276 1277 1279.67

80| 19.6036| 1279.33| 1282.33| 1283.67

90| 21.8746| 1282.67| 1284.67 1287

100| 24.1456 1285 1288.67| 1287.67

110] 26.4166| 1287.67| 1290.33| 1289.67

120| 28.6876] 1290.33] 1291.33 2111

130{ 30.9586| 1291.67| 2121.33| 2120.67

140 33.2296| 2127.33 2126 2127

Appendix 5 : Fig.3-7 § & ¥k
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FEHE 0.2cm, B & 20cm,:c % & & v-f

A\

10°

20°

30°

40°

50°

60°

70°

4.8421

419.3

418.3

415

5.9776

4243

421

421.3

7.1131

4243

424.7

419

8.2486

423

9.3841

10.52

11.655

1250

12.791

1252

1234

1219

15.062

1259

1265

1259

1251

1237

17.333

1266

1271

1268

1262

1253

19.604

1270

1276

1273

1268

1264

1257

21.875

1272

1279

1277

1275

1270

1264

1258

24.146

1274

1282

1278

1276

1273

1270

1266

26.417

1275

1279

1277

1274

1270

1273

1273

28.688

1276

2094

1278

1275

1272

1275

1272

30.959

2097

2106

2101

2089

1282

1278

1277

Appendix 6 : Fig.3-8 § & #cik
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B 219m/s (173 m/s [12.8 m/s [8.2 m/s
3 2353
4 1806 1806
5 1553 1532 1435
6 1318 1339 1279
7 1181 1162 1123
8 1006 967
9 899 888
10 830 810
11 2197 732
12 2041
13 1904 1865
14 1767 1767
15 1650 1650
16 1553 1552
17 1475 1455
18 2236 1377
19 2138 1318 1299
20 2060 1260 1240
21 1963 1182
22 1885 1142
23 1807 1788 1084
24 1748 1728
25 1670 1670
26 2217 1611
27 2197 1553
28 2100 1494
29 2041 1455
30 1963
31 1904
32 1845
33 1787

Appendix 7 : Fig.3-9 § 5 ¥k
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10° 20° 30° 40° 50°
15.0616/ 410
17.3326] 412|408
19.6036] 414 413 409
21.8746) 416| 415 411
24.1456, 417, 417 412] 406
26.4166) 419, 419 414| 413
28.6976| 418 417\ 417 415 416
30.9586| 420{ 419, 419] 417, 417

Appendix 8 : Fig.3-10 § 5% #¥x
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Appendix 9 : Fig.3-11 § ZA4t v 7 42
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Appendix 11 : 20cm % — 2 #7 2§ )

30



14

=
I

LIRS - R A
ghil) A= EE_ ?{;E— SIES W?Frm_ﬁ‘ —k[ﬂj Rl
) PURL K R PR g

i E oA



	全民攻笛
	作者簡介
	目錄
	摘要
	Abstract
	一、前言
	二、研究方法與過程
	三、研究結果與討論
	四、結論及未來展望
	五、參考文獻
	附錄
	評語


