178

VA F =) —~DEEMEREIZ DN T

—i& Bh—
WA PR bk WeHE - TRFE TN

Bk fi—* - tEek B

On the characteristics of TWIN-CHAINSAW
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Table 1. Specifications of CHAINSAW

Type TWIN CHAINSAW SINGLE CHAINSAW
Engine 2 cylinder 1 eylinder

stroke volume 30. S5¢ee x 2 61. Occ

bore 36mm 44 mm

st roke 30mm 40 mm

power 3. 4P5,/7500rpm 3. 8PS, /8000 rpm

fuel /oil ratio 251 25:1 E

ignition system electronic electronic

Guide bar & chain

guide bar 500 mm 500 mm
saw chain 72D X 70Links 72D X 72 Links
Sprocket 3/8 in 3/8 in

Weight 9. 1 kgf ' 9. 4 kgf
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THolre V—Fa—rOIRFHMEE, F14F Table 2. Specifications of Accelerometer
ST NS 47 Y v 7 BRRPD T (803A03)
1~12@f®ﬂfﬂmoﬁﬁh” K347 Sensitivity 10 mV,/g
TDRB2M, HA Fx—0 koS Resolution .02 g
BLCHRHE Uice A4 Fox— 3BT 5 F requency Range 1-10K Hz
SDEMH 1D, YA VFa—vY—-DEAT Resonant Frequancy 70K Hz
J=Za-—-3H4T, BER0WTRhe 500mm T Range for & 5V 500 + g
Hotos Size(Hex & Height) 9732 X .4 in
WWHC B LcM i3z A£E 79T, Co 2 Connector Solder
A BATTIE, T A O X 0BT Weight (Norminal) L9 gt
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Photo 1 Cutting beech wood with TWIN CHAINSAW for vibration test
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Fig. 2 Vibration of TWIN CHAINSAW at the front handle (Front &
Back direction, cutting beech)
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Fig. 3 Vibration of SINGLE CHAINSAW at the front handle Front &
Back direction, cutting beech)
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Table 3, Accellration value of 6-points dB (Hz)
Front Handle Rear Handle

Front&B Up&Down Right&L | Front&B Up&Down Right&L

3000rpm(T) 115C  8) 113¢ 50) 120¢ 50) | 111¢ 50) 113C 50) 112( 50)
(S) 137¢ 25) 1158( 315) 112( 50) 119C 50) 128(C 50) 116( 50)
4000rpm(T) 113¢C 200) 115¢ 63) 110C 20) | 105( 63) 117C 63) 109( 63)
(s) 127¢ 63) 122¢ 63) 120C 63) | 121( 250) 128( 63) 118( 63)
5000rpm(T) 123¢ 80) 116C 80) 124( 80) | 110( 80) 114( 80) 108( 80)
(s) 127¢ 80) 129C 80) 127( 80) | 122( 315) 129( 80) 117( 80)
6000rpm(T) 117¢ 315) 110C 100) 115C 100) | 103( 315) 114{ 400) 114( 100)
s) 127 100) 130C 100) 131( 100) | 124C 250) 126( 100) 118( 100)
7000rpm(T) 117¢ 315) 108( 125) 116 125) | 100( 250) 111 125) 112( 315)
(8) 134¢ 2500 131 125) 128( 125) | 124( 125) 128( 125) 123( 250)
8000rpm(T) 118¢ 250) 113( 250) 119 125) | 109 125) 112( 630) 115( 250)
(s) 136( 125) 132¢ 125) 127( 250) | 181C 250) 133C 125) 129( 125)
9000rpm{(T) 122¢ 315) 115¢ 160) 121C 160) | 113( 160) 112( 630) 117( 315)
(s) 129¢ 100) 137( 160) 128( 160) | 136( 315) 135( 160) 132( 160)
Cutting(T)S1 | -120( 400) 115( 63) 122( 63) | 121(C 63) 120( 63) 117( 250)
s 129¢ 100D 128( 100) 131( 100) 125C 200) 124( 100) 119C 315)
Cutting(T)S2 | 119C 63) 116(C 8) 120 63) | 122( 63> 121( 63) 116( 63)
(s> 131¢ 125) 129( 125) 123( 315) 127(¢ 315) 129 125) 125( 125)
Cutting(T)S3 | 118( 315) 116( 16) 123C 8) | 122( 50) 116(C 50) 115( 8)
(s) 129¢ 100) 130( 100) 131( 100) 129C 250) 125(1100) 119( 400)
Cutting(T)B1 121¢ 250) 115( 40) 122( 40) 123( 40) 122 50) 116( 80)
(s) 130C 100) 129C 100) 127C 100) | 125( 315) 126C 100) 119( 100)
Cutting(T)B2 | 120¢ 250) 115( 40) 123C 8) | 122( 40) 121(C 40) 116( 250)
(s) 130( 100) 129C 100) 127( 100) | 125C 315) 126( 100) 119( 100)
Cutting(T)B3 | 121( 40) 113( 315) 122C 40) | 122( 40) 120C 50) 116( 40)
(s) 132¢ 100) 127( 125) 125( 100) 128 ¢ 125) 128( 125) 125( 125)

§1-33: Cutting Japanese Cedar

(T) : TWIN CHAINSAW

B1-B3: Cufting Beech

(8) : SINGLE CHAINSAW
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UNEOHS, RIFEHC IR Y — F = — ¥ &M E QIR E ORI MDY, BNV FATY A ¥ F =
— VY~ DRGNP RKELIE T, VYV INTF 2~V —EDEMIWRNIL b DEEbNS,
<L ETFHm>

ZOFME, CAPvors5 v vy 7 POEETS 2KEHE—H L, BFRCEHAERL
T hEME—HT 50

BNy BT L~y v B 108dB~116dB, #irkic 113dB~1164dB THhh, T
ODMBETY VI NF 2~ vy —XDRMINEL, =Y I T 2dB~23dB &<, M
TH13dB fBe BV FATR L— ¥ v 2lke 111dB~117dB, # Bi#ric 116 AB~1224dB
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Fig. 4 The maximum value of vibration at the front handle (Front & Back

140

120

100

80

direction). Circle means TWIN CHAINSAW and

triangle means

SINGLE CHAINSAW. When cutting, white means cutting beech

and black means cutting Japanese cedar.

CuTTING
Alpa

ogo

RACING
A 140
A A & b
a o 120
(o] (o]
8 o o ©
100
| ] ] 1 80

3 5 7 9

ENGINE REVOLUTTION

6 8

(1000rPM)

Fig. 5 The maximum value of vibration at the front hande (Up & Down

direction),
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SINGLE CHAINSAW. When culting, white means cuiting beech

and black means cutting Japanese cedar.
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Fig. 8 The maximum value of vibration at the front handle (Right & Left

direction). Circle means TWIN CHAINSAW and triangle means
SINGLE CHAINSAW.. When cutting, white means cuiting beech
and black means cufting Japanese cedar.
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Fig. 7 The 'maximum value of vibration at the rear handle (Front & Back

direction). Circle means TWIN CHAINSAW and triangle means
SINGLE CHAINSAW. When cutting, white' means cutting beech
and black means cutting Japanese cedar.
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and black means cutting Japanese cedar.
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Fig. 9 The maximum value of vibration at the rear handle (Right & Left

direction).
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SINGLE CHAINSAW. When cutting, white means cutting beech

and black means cutting Japanese cedar.
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Résumé

In Japan, vibration disease caused by a CHAINSAW is one of occupational diseases.
Last year, a new low-vibration CHAINSAW was developed by a Japanese CHAINSAW
manufacturer. This CHAINSAW successfully attained low vibration by use of a two-cylinder
two-stroke reciprocating engine in which the cylinders are opposed in a horizontal plane
combusting simultaneously by means of an electronic ignitor.

We measured the vibration of this new CHAINSAW by a hand held method. The result
is that the vibration level was about 120 dB and was a few or several dBs lower than that
of an one-cylinder type CHAINSAW.

In theory this two cylinder type CHAINSAW is slightly less power and heavier than a
one-cylinder type CHAINSAW powered by an engine with the same strokevolume; but
this was not felt in the testing. Durability of the low vibration characteristics is yet to be
studied and reported.





