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Pruning Operation by Sachs Tree Pruning Machine (II)

Propagation and evaluation of noise in forest

Tomomichi Fusaimi, Katsura WATANABE and Tsugio EzaK1

Summary : With Sachs tree pruning machine (T.P.M.) the noise levels were measured at the level equi-
valent to the operator’s ear when he is pruning in forest, engine revolution at the time being 4000 and 7500
rpm (racing) in order to clarify the nature of the propagated noise of T. P. M. and also to make evaluation of
noise in term NR number and in tolerance criterion of ISO (’67) and other’s with respect to conservation
of operator’s hearing.

When T. P. M. was set to trunk at 1.3m height from ground level the noise levels of T. P. M. at 4000 and
7500 rpm engine speed were within the range of 95-103 dB-A and 95-107 dB-A respectively.

The propagated noise has sharp directivity by the influence of trunk set the T.P.M. in the neighbourhood,
but the difference of noise levels based on directivity between every directions become small according to
increase of distance propagated. When the T.P.M. is climbing the propagated noise show such damped oscill-
ation that the high and low levels appear alternately and their difference of levels become small by degree.

The inverse square rule on propagation of sound from a point source applied approximately to the noise
of T. P. M. in each direction, because there were influence of topography, trunk and crown.

When the T. P. M. is climbing, at just under the machine the noise reflected by the crown of climbing
tree was added to the propagated noise. The inverse square rule with respect to oblique distance from T. P.
M. to operator was recognized in attenuation of noise propagated against to each direction with climbing,
and also the attenuation by crown was clearly recognized.

The sharp attenuation of high frequency components according to increase of distance propagated was
cleared by frequency analysis in every situation of operator.

N numbers at 7500 rpm and 4000 rpm engine speed were 105 and 95 respectively at 0.5m distance, but at
3m distance from tree set T.P. M. N numbers were 90 and 75 respectively. And then, according to the tolerance
criterions of ISO (*67) and other’s, the operator is only permitted the continuous exposure of about 40 minutes
per a day at 0.5m distance, but at 3m distance is permitted 480 minutes per a day.

Based on the results above mentioned, the author proposed the work criterion of T. P. M.; namely, with
respect to conservation of operator’s hearing, the pruning by T.P. M. work at 6000 rpm engine speed in
racing and the operator must shunt by 3m distance directly after the start of T. P. M.. To make a permanent

threshold shift less than bases of tolerance criterion, operator must always use the ear plugs.
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Fig. 1. The relation between noise level of tree pruning machine

and change of distance in four directions at open area
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Fig. 2. The relation between noise level of tree pruning machine

and change of distance in four direction in forest
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Table 1. Noise level of tree pruning machine in octave band

c??;gflen cy noise level (dB-A)
“~__of octave band l Hz
o~ 125 250 500 1000 2000 3150 4000 8000
distanc&
0.5 m 100.0 96.3 96.5 93.3 89.3 87.2 85.8 80.4
3.0 72.4 83.2 89.3 83.8 83.0 81.8 80.5 75.6
5.0 72.9 7.3 85.7 79.7 78.8 77.6 76.2 TALAES
7.5 68.3 65.2 83.6 7.4 75.7 74.9 73.7 67.4
10.0 67.5 62.6 78.0 74.8 74.8 72.6 7152 63.3

Sifuation of t. p. m. and microphone : both at down-grade side
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DT 5 AMEEERIR 30 R 0.5 m (B CTORAREL AVCILINLLDEEZ L L, SERLERIEEL /&
LTbHAE 48 HEE KBS L~V BEINLC LT D, THUTT UEMEEE L ~vix kv 5 & 500 Hz 95
4000 Hz &= Ric &L, 89dB, 86dB, 82dB, 80dB, 80dB &75 b, ERi:NE IR 10 4FR%E <3000 Hz ©
4dB, 4000 Hz ¢ 6dB ;255N 30T X701, 30 ERFETEMmRERICT L 5dB & 6dB ©, FE/MR#E LRI
0 2D BAEEEERRIC X AEFRELZOHEY (1969) 2RLEE—2DEBDTH D, T DHELEL
Tohiid, 18 SEMLINORENSEBMCIOEM HEOBAICS, KANEHE%E 1 KHz 2IT OERH#K
= 10dB PIF, 2KHz < 15dB T, 3KHz Bl EoEE#T 20dB PITFIC &% 5 C L HFTE %, 0.5m
AT 1 E4ODTEROMEZIZF—FHKL, 3mEATE1HL0DERD, FERENTRETHLEEAL D,
LU, XAMBEERE X 0D § 5720, EHERERO 3mBEE, BERIREERT 2L 50805
ZEMEF LI,

Table 2. Tolerance criterion of noise

center frequency of tolerance level in octave band to exposure time dB/min

octave band Hz 80 | 240 120 60 40 30
250 98 dB 102 dB 108 dB 118 dB 120 dB 120 dB

500 92 95 99 105 112 117

1,000 ) 86 88 91 95 99 103

2,000 83 84 85 88 90 92

3,000 82 83 84 86 88 90

4,000 82 83 85 87 89 91

8,000 87 89 92 87 101 105

(3) 283 A NEFEDBEDET
EEGHLOE 2 5% 3 A LETIRIEL, REICEHVETS 584, 18 100~120 ADOIEENSTRET, 182
A LSEDIELR 1 B 50~60 Z& < B ~EEF D8 TIEDIEENTIRET H 5 C L P|MEIN T 5o
—Biz n BHORIUAE SOFED O RABCEEERT 2580T ORI
10log (I/Iyxn) = 101og I/I,+10logn



Lz, B—FREIC K 2BEORE &L 10xlogn KT 5, $18bH
n=27%5 101log 2 =10x0.301 =3 (dB)

n=3 101log 3 =10x0.477 =5 (~)
n=4 101log 4 =10x0.602 =6 (~)
n=>5 10log 5 =10x0.698 =7 (~)

LI BmE, 283 AELCET 2SI, 2A0BHICHL, FEENR—BRHCHD, EEINIEEL
AUHELNEAI L, 1 BOBMIC X AEETEIC 3dB AMA b DL B, HDIC2 ABRATIE CERSN,
VRS2 Dk B> 0.5 m RrBlc T D& 3hid, Sk 108.6dB—A OERFICEDVEALEHINSB T LTI B0
BFEIIIC DL DICGEET 22 ERHD A0, T, WEE,E Sm N/ B TidRkA %4.2dB-A L7310,
1 B 8 BEREIC Y 2 FARE 0dB—A X DED, EEICIIEA ER UBEIRBET 205, 94.2dB—A
DEEIC 1 MEREREL, WICZNEDIED L~V ORFICHARET 5 &V HRVELLREICLD, FERRA
ZHRZ 5 CEITBIESITNTHA Do

EREZICBNTIE, 2AKLARERLETHLPD, 220RLAS XORFCAMCEEINEEALDS,
KEXDES 2 ODBREICARICEEINLEENSE . £ TR 2 HAOEEHIND 2EOMIEIC X DFHET
IUNEDH B HHNET LI AESNI 2 ODEED L VM DEH 0~1dB 725 3dB %, 2~4dB 755
2dB %, 5~9dB 725 1dB £ k& O L~ AT, EHICEOEEEOMBICE 2BE L ~ved
%o ZDEH10dB PLETHNITAE VERE L~ 3 AE 2N X0 0 D ICE - fEEE & SID DU ALEI
BHEE, WEHBOME M SmEh TN, BEL~uo#£i310dB R EEED, MEOKHEIIILE S,
2m PINICBEEES 2 L ZEROLRENS S IH, OIS SEIAEICKE 2 C &3, KEMFETREENDES, %
7z, T S A UBEET S, BRE LV ANV OREMRSEIRFTE 5,

PLED X 51C 2 & 3 NATERLIC B 3BSOEIMCEL TS, B HIFHDBAIES L~V OFIEI X 2 5Hf
DSEEEEICIT D, U O R Sm BB A LT NIE, THEMERTVEEILNEY, FELLLIE, 261F
EICHET AT OB AT THEL 2

.

(5 El (63

BB RS AR LT 5 0T, BEOERREBOEELEE - T, W AEEB I EmEER
The, FRICHEOREORIESREBIC/NG 12 5 HEREA TS . RAAC & DEHICIE, BB S EES
B TOESIERCE L T, 3130 s IR S B 285 S Nic. HIE OB, BBDRIRIC L 2 HE 6
BOENDY, BEOREHZVIIFERTECHT 5, cNSERFOBRKRICONTIE, SEIZUHICRUEED > 7,

IR IES, (FEZ0BEDNETORES L~ 102dB—A iK:EL, 1B 400BEOEERE (14HDRER
RECHNITONE) BHEINZEBETH LMD, FEENTETIY Y VARIET 2 EHNEE L, BRO LR
WX BB B, EEREES LT MEMIEER 3 m Bl 2080 5 C E0EEIEE ZIRET 5o 7135,
KARIENREETEREORTEL VBT 2703, BROEASUETDH %,
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