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The Noise of the Chainsaw (II)
The effects of some lead valve type silencers

and the evaluation of chainsaw noise

Tomomichi FusHiMl, Hidemichi SHIGAKI

amd Tadakatsu AONO

Summary : Recently, the small, light-weight and high-powered chainsaws have been made by chainsaw
manufacturing company. And the front and rear handles are vibration-isolated away from the engine on
some rubber mounts. But there are only few chainsaw that the silencer muffles sound for operators ear
safty without sacrificing power to the cutting chain. v

In the preceding report, the author clarified the silencing effect of the lead valve type silencer of CP-70 at
high engine speed and the silencing effect of large volume silencer of Husq.65. Then the lead valve type
silencer was improved. Therefore, following the preceding report, the author measured and analysed the
silencing effects of some recent lead valve type silencers and the other large volume type silencer at the
point of ‘operator’s right ear when he is bucking timber.

Overall noise levels of chainsaws, at 4000-10000 revolutions per minute in racing, were within the range
of 92-107 phon (dB-A), but the noise levels of Husg. 180S were lower than that of the other sample chainsaws
under 7000 rpm.

Noise rating number of chainsaw, with the only exception of Swedish Husqvarna 180S chainsaw, whose
N R number is 95, is 100 at 6000 rpm engine speed in racing, but NR number of all types chainsaw is 105 at
9000 rpm engine speed. The required value to attenuation for NRN 95 is within the range of 3-5 dB at the
wide range of 1/3 octave bands.

The attenuated value with lead valve of silencer reach the maximum 12 dB of Homelite XL-123 at 800 Hz
(1/3 octave band). The attenuating effect with lead valve of silencer is influenced by the material of lead
valve, the ratio of three dimensions of valve and the movable length etc.. The lead valve of silencer
increased the back pressure of chainsaw engine and the engine revolution number is widely sacificed, there-
fore, the lead valve type chainsaw is compensate for the less by the engine revolution rised over 10000 rpm.

Chainsaw operator needs always the use of ear plug etc. on operating time, because the noise of almost
chainsaw are over the allowable limit.

Even now, we deem it a matter of urgency that the active counter-moves are to be taken to lessen the noise

of the chainsaw.

‘BT YHEE g CRARTAEE G IYREDT) MR AR SR
— 1 J—



BT HiMT, Fevv—0U— FRMFE, BHIEEENY FES LORBRMERC L M EORE ERE
DI OBHIISE SR, FOK, U — FRANERLHB IR TL DT, FLLZE0Y — FREHRLX
O Fec kB, F v v —EREFONFHRELRE L, NREZOMIC X - THIRHE OIS bRz A A 1,

D FRIC L B ERL, 351 A7 2 — 75y Fo 800 Hz B Clib RE VA, U — FFROMHE « IR, B
LD KE RDGIICL > TET D, U — PR FROEHCL 2EEHAOHR, BEEHOFEL VETH
T,

EEEOWTIC R T DR L ~ AL, AN SRMAERETEL A, 7k, EEMRFEEELYEZ2L0THL,
LihinT, F=v v —{FEL, SRCEREIOMOBEDERILETH), HHEBROIEYEDT, HHED
B iz OO FEOLELNS D,

F oz — DN e EmAEASES, IREIO M ) BUA bR T B K, BEREOMEhcovTi, B
ER FOM SRR R L U, NEATRER RO IR EE Y TR LD, ) — PRI R 2D EAL
XhTUBD, KL EBED T A bbed &L »eflizd e,

i, M BT 2 AR RT R VI & - T, IR (WER) oKD 5 b, RARERRICHYHEY S
2 BT E LTit, ZRBoE S (1) X b bWimEs (ERD) oMinThbh, LB LR HRL 2R
WIS IR ERAIRE R Z & (I/D=3~4 TRAKEREYRT) VLR T5, BRSNS ST
B ERAMERES L, BICE MRS TORENEL 2 &, 351, ZIRMIck T2 REHDOFBICOLTE
P ETRE S0 (7 A Ao e 1, HIRNE RS £ OEBBER O RFRS A E G &, SR AR ICRT S
RN RO O LAY, BB L OERWCHE» D R T 5,

LtchiaT, deb &2+ 17 A BB RIED I, EHTBEDHAN FBI/TRRETHLND L
VT, BEIEKC I AN EHREOMKCLREL S L LD LBbhb, F= v v —ICHT KRV T, AR
500cc, Bk 2 i R 15em, PIIZEREFT 3000cm? LM 1 >0 BHE T, ThU ETR¥hRCsHBE5:H0, BE
FHOPEE D L BECRER R TICEDL AR L TV 5,

FUT Y — AN FEICIE R L, MBI R ITe > TC0 B A, Y — FARMEEROMAL, &HBBICHERED X
W AR D o, M SRR S I EROWEC X A HE T2~ T, EAkErE L LS &
BRTBLDOTHAH, O, U — FREFHCLHBALRONEAEO R EIc> & —BEE ML bR
Lo EEPbR DA, COHICHOLTIHADKSICHED, -2 TiEE L THEDRICOVT, KM 5 LR
ALk RAY ST D,

n £ B K &

EstEE, ~—2 54+ XL123, =» # 5 — PM 60, CP 70, SP80, -~z 73— 180S TH %,

BRI (8, R EY) 0 M FEEOLEEOME & L o J5 =Bt (SM 5844) THEF Vv ~ 4 (dB—A, —C)
LHRIEL, BlEE 54T (SA 56 A) TR DT A 17 -1,

A HERBEONY F RS L OSBRI T U, Ihicy) — FAENFE T Y - PR RYETL
B, “ohsto, 35 L OVEFLEEEIRER 0 (33 LIIc o T 4, 288 3000~10000rpm o> HiFHIC > & IE 5T L 72,

m # R ¢ £ 8

1) BELNLOEL

EERLMHTICk 5, BEEEROTILICHES BT L LB br K—1 1R T,
Wl ) T LOREL <13, SEHSO A CHh, FEE0LEFICKkS LV XL 123 7B

_2_



125 T T
XL 123 /cf//@— PM 60
@
120

e |
~ 115 £/$
< [ &
i) N
® 1o z/AY/A A
3 7 )/ 7
I
205 )/O, ; /,/(‘)/ /c/‘
@mo“/z /// /////J
g M Ve Lﬁ\ | B P
. Sy g
90 %?EF’_
| |
S5 & 7 8 9 Q&A 3 4 5 6 7 8 9 104
ENGINE REVOLUTION PER MINUTE rpm
120 T [T 37
CP 70 ! r///” HuquBOS’ ' !

15 | : B - %
: | M | /
a 10 i
° Y )/q/ : ®

105 // ’///://JP’/’e l | |

/= LT

-

NOISE LEVEL ( PHON
© 3
n o
Q
x\ B

90 : / i
|
85 4 L 5 7 8 9 10.3 4 5 6 8 9
] |
e _ o
rpm

ENGINE REVOLUTION PER MINUTE

O WITH MUFFLER © WITHOUT LEAD VALVE @ WITHOUT LEAD VALVE eft. @ WITHOUT MUFFLER

Fig.1 The noise level of the chainsaw at the level eguivalent to the operator’s right
ear when he is bucking wood
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Table 1 Dimensions of silencer of chainsaw

Type of chainsaw XL 123 CP 70 PM 660 SP 80 | Hg.180S
Engine displacement V (cm3) 58.2 70 60 80 77
Volume of silencer Vs (cm3) 180 151 118 185 373
Vs/V 3.21 2.15 1.97 2.31 4.84
Area of exhaust inlet of silencer. A; (cm?) 6.02 3.48 3.57 4.90 3.23
A,V 0.103 0.05 0.06 0.06 0.04
Area of exhaust outlet of silencer, Az (cm?) 5.80 2.54 3.70 7.00 2.20
Az/V 0.099 0.036 0.061 0.088 0.028
Az/A, 0.96 0.73 1.04 1.43 0.68
Lead valve wide (cm) 2.5 2.4 2.5 2.6 -

mobile length (cm) 4.5 4.9 3.7 5.5 —
Ratio of area covered with lead valve to A: 100 100 91.9 89.3 —
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Fig.2 Muffler of ‘ProMAC. 60’ chainsaw
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Fig.3 Muffler of ‘MAC. SP-80’ chainsaw

PM 60 o 55212, HESA NASHEFLUEER £ T, CP70 2 SP80 o &L BERAM TH S, 1L, CP 70z
w&b&m%%mmﬁknmamﬁﬁﬁ%%ﬁgamikuﬁﬁmﬁﬁmﬁémﬁ76k$éU%f%@ﬁ?<
fe T\ B, PM60 O R CRERK»OHEER E ToRss, CPTO0Lh LD BT\ BHld, HH
oD BEEINIL, t&s@ap‘iimﬁ?bﬁ’fémi CP70 DBED 2.15 1%L 1.97 £/ 7> T\ %,
Chu, BNk hice vy L OEIFC SR INRET ARl T, MEROER L, ELLT
*%%K%Héwiﬁnoﬁﬁ&kééxiﬁﬁﬁ%mﬁkumk%éoxmmbbavz;60mﬁﬁmimu
i1, CP70 CREM TS, BRICY — FHTHRIbh2H, PM60 TRmEARANO AR EEALL, V - IR
DﬂMKﬁﬁ%(@ﬁ%@8%)%%?:&m;b,m%®~%ﬂU—F#®$%&%HfK,E%mméhég
Il » T\ B,

SPM@U—F#M%ﬁ%fM%@%hk@%ﬁfﬁ%&i%tﬁ?b%%ﬁmﬁkDE%GkK%WUT%
5o$w0m%¢%k§<.m%%%%%kﬂkkb,%@ﬁ%@%%ﬁ%mﬁ#b&%%Z3fﬁ—%ﬁ%&b&
b, KL X BHEER EDERA S navbhi b,

108x3 /f

\— @A \_[

64.5 ae

Fig.4 Muffler of ‘Homelite XL-123’ chainsaw
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Fig.5 Muffler of ‘Husqvarna 180S’ chainsaw
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Fig.6 The frequency analysis of ‘Homelite XL123
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Fig.7 The frequency analysis of ‘McCulloch PM 60’
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Fig.8 The frequency analysis of ‘Husqvarna 180S’ chainsaw noise and the required
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Table 2 maximum Noise Exposures (OSHA, 1970)

Duration per day, Sound Level dB (A), slow
8 Hours 90
6 92
4 95
3 97
2 100
1% 102
1 105
PA 110
Y 115
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Fig. 10 The attenuation effect to the chainsaw noise with the lead valve of muffler
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