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On the Vibration of the Chainsaw in Timber Cross Cutting (VIII)

The effect of handle covering with air-cushion

Tomomichi FUSHIMI

Summary : Two counter-planes are usually indicated for the vibration control of chainsaw during the
felling and bucking work. The one is to eliminate the injurious vibration from the source of vibration, and
the other is the isolation of the vibration transmitted from the chainsaw handle to the operator’s hands. One
of the latter method is the use of the vibration eliminating gloves, and the air-gloves eliminate the vibration
in accordance with the same principle as the air spring. Then, the author devised a chainsaw’s handle
covering combined air-cap sheet with polyethylene materials.

This study deals with the eliminating effect of vibration of the electro—chainsaw’s handles depending on
the change of conditions of handle covering. In racing, the vibration acceleration value of non-eliminating
type of handlebar is diminished to maximum 68% by the handle covering with an air-glove against the
original value of the non-covering handlebar, and to maximum 83% by the handle covering of air-cap sheet
type, then the value of an anti-vibration type of handlebar is diminished to maximum 40% by the handle
covering of “air-cap” sheet type. The level of the fundamental wave on the anti-vibration type of handlebar
is the lowest at the covering of “air-cap” sheet type.

In timber cutting, the lower frequency components than the fundamental wave are rised to such high level
as that of the vibration of other chainsaw in timber cutting. The operator is only permitted of continuous
exposure about one and half an hour per day during the timber cutting operation of chainsaw, but the

opérator must be able to reduce the total value of exposure of the chainsaw vibration.

B oy Faovv—(FECRFS, BEMNOBIEMKO—2 L LT, BHEFREADEM S 2, FD—BD=T « 7
ReT L, =T e ry TROAY FABEICL S, BB T =Y —o Y KoL oS — DIRBIBE R A L1, 2
g, JEBHE v FA S —TORKBRE, =7 « /8 -71L-T 68%, =7 « F+ v 7THE T 83%ITET

* T BigesE  Laboratory of Forest Engineering

— 9 —



Do BRI~ FAN—Th =7 o ¥+ v YHPEBEBCRRKAOBOMENRZD N DL, CHHIEBRED R, x
REE L D &S ABBIR T, HCEL. KMYUIHIE EER S OMEIRRE, FEHHERF = v v —Of & KEN
TeFhEDL, =7 « ¥+ o THEBEHLAUDHBLTETE, =7 « /e —7FHBEUELCFEEORSEX &, B
BHREED D100, FEECHT HIRBOBBHRELER T 5 D1c &>,

I & L ®» (<

F= v —(FRECE TSR OMHEFER L LT, REFETHEF = v Y —HEORBBEN K@, EH
BT HMUMONRILBETH D, HRAOXEK L, REE S AMEANDEEY DI THILETHB, Zhil,
TEETTE: « BIfFIC R\ C, IRBIEERIMEITS & LV ICRETHRTHZ L Th b, FD—2L LT, (FEE L
WO SR T IRBEBNH O-HD, PBRERODANE L bR S, EBIZ, AXvIRADL DR, 25N
REENERZIN TS, ARV I F 2 vV —DEBECEIVEDD, 57 v v 2 VIRBEE IR TLO
THED, EIrBEALHBROELIEM EFLI, EREhEABOFERC LY, EHREDEYHET L0
ThHs. .

EZUERL, FhERY+OECRLES 2 EATES L, SANRKESORBEN I, Xbic, PiET 4
Rk, F—oEhick , 86057 b+ HH R CEE E ORBIEZEIH L bhefis - EnTEs 5 2,
BECRBICHTI2HFMGIRL, RTFLVEHTHHRE, SBERPHIE= 21Tk 5 I A - T\ %, L
25T, BRUTRISEER AL Fbh T 53, EBOHEGEI LELRITEEBLHESE IS DOHIE
TR HI > T, BRIERICEIBDOVBROBIRDOSH D Z Eh %\, 272, BAEEENT0CULECET I ERO &
&y, EKUTRITEL L,

ZTIT, =7 « /R —7DEMNZ, =7 «F 49 FIEHAY FABBEYEL, CABICLILFzv Y-y KA
EIRE) O MBS R A BB LR, b enich OMBELSRD I, HiC, (FEMLEHHEEERL 105
B, =T e F vy FILAANY FABBEBOEZH L, F=v V) —DRkbFEHEHTE Y FADOPIEREL L
T, ffETL D EREI S EHE I DD THET B,

I X B F &

BEAIRE | W5 = v —A 303, EE®—x — (M 100V, 600W, [EIEH 20,400rpm), BHELE 8 : 49, EHRE
40cm, EX7.0kg, v —F=v (v =v 72D, BEE3.0%)

NV R A=K

i) FERHRE (k21 7, BEX1.5mm o= A HEEH SO X)
i) PHREE (743 =a2—n8l 558, 4HOET 2 XNFESR, Ll & MECBRE Y #%15)

Y N LEBX S :

1) R (B8 % 2 7o\ oRER)

i) =7 7r -7 (FEHORGE v K3 — ek x> FEE)

i) =7 %+ W (=7« Fv v Fhv FrA— ECEICEE, FoIcha s L CailsgE
Ty b RBEOTEE, =7 cF v o TR2HMOEYV =F L v 7 4 A ATEGERRIC Yy 7 LEL DT, F*
DORLIRAL 9.4mm, X 8.8mm, X 4.0mm OFEMEKRT, 100cm? iz 91 HH 2)

PIEF7 8%

AV P A —OWEKG T L, ZiRS VM4200 %, W HBEIZHREY kb, EFHE (x), fEHE @) X
OEATTR (2) © SEAT AN, IBKEE L, Rs THY CREMRBE LB L, BB VM4203 THEIL 7cAi b,
HT88 SAS6A 5L USA35 T, 35D 14 7 4 — 7HRASHTIR LA b A PR, FRERSEE L
~n v a— 42 LRO3ICEEF L 7,



I

HREEE

BRI~ v FA A=K I OHHER -~ v F A~ — DR EEC s 2 REBEOELT b &I,
Ba i L og s oRBEOLE(L L, FIRBOBBANEIIRBEC LS 2, HEERTH Lics ), HEAKE
HROBRER & ERtE OV TRET 2,

1) ZERFREIL N

By FAA—OBEBEREOHBICESS, REMEEZBEO LI EE—1ITRT,

NV E LGB

Table 1 The change of vibration at handlebar with difference of the covering materials of

handlebar
measuring up and down forward and right and resultant
direction etc. backward left
X) ) (2)
(] (@] (e (@]
non-eliminating (A) |6.50~7.80,(7.70) | 6.90~7.30, (7.20) | 1.85~2.45, (2.30) 10.79
type
with air glove  (By) | 2.00~2.60, (2.40) | 4.90~5.40, (5.20) | 1.45~1.68, (1.68) |  5.96
100(A,—B1)/A, 68.83% 27.78% .96% 44.76%
with air cap (B2) [1.20~1.52,(1.30) | 4.00~4.20,(4.1) | 1.52~1.80, (1.54) 2.78
100(A;—B,)/A, 83.12% 43.06% 33.04% 57.65%
anti-vibration (A;) |0.82~0.96,(0.84) | 2.60~2.90,(2.70) | 0.75~0.90, (0.80) 2.94
type
i with air glove (B:) |0.57~0.82,(0.59) | 2.40~2.68, (2.55) | 0.45~0.55, (0.53) 2.67
100(A.—B1) /A, 29.76% 5.56% 33.75% 9.18%
with air cap (Bz) |0.48~0.56,(0.54) | 1.88~2.20, (2.00) | 0.42~0.52, (0.48) 2.13
100(A.—B.) /A, 35.71% 25.93% 40.00% 27.55%

EBIEH v FA A —DREBAIRTHECHL, =7 « 7/ r—=7HTOEIL2T%~68%DHRTH 5, =7 »
* v v 7 TOMEILI3%~83%DPHET, FIEHMINCIE, W< BIrDERMAELND L OO, GHETILEHES
B~ v F A —DFEBIRTEOEL ETHREIR TV %,

R ~ v K i—Tid, BRIk T, Bl VEVIREIETSH 525, BRI L 2B BB
XFhEL, =7 « Fv o 7HC L BEERIZ2%~40% T, TOEREDS, HEXGHRLNEL, »ighHo
WESREARLT 5, 2L, BiEFETE, 7k, FH26 2R, nihECOTH D2, ZHEBEY v

F LS — B S 1 B IRBNES,

BEenieh @<,

N FAR—DFEEERED B\ 2 F = v Y —RECHKT

BHDTH->T, ~v FAA—DHEBHECEOREEC L BHREICERATILELSH DD LBbh 5,

2) TEERFREIZX RS b

REHRBLEHTCETS, ~v FAA— EWOETFTHADRBIMEEA X7 b &l~D L, H—1DLEDTH

%

FEPEW ~v P A -k 5, BEEERSARY A OELERD L, =7 « 7 v - 7HOBEIC, EiR

BELS T, FOESEAL, HEDEXSLbhAT UL FhEd, EREE L EOSREEHEK TO{ZR S D
BEOETHELL, BEMEOHRICKRESHELEL T, BIlD X 57, EREIRSOEOHEK L, R~

FAAR—D=7 ¢ 7o —7HHEBEICKTHETHROFERIC

Fd bR

o

SEREEROBERI, =7 « 78— THEE TR, FHEF v P S —ORERHBTOREH EBEPL >OERL T



10

F—77 A
5: FH. (I’ClCing)
O [---25
c i
E
S osf
= I
< I
ac
-
o Ol
Sos|
Q006f
001
77” ‘\‘/'/ | \ ! \ ) 2o 1 \‘ I L
50 100 300 500 1K 2K Z4Kpy,
—— —— noncovering, F.H. non-eliminating type
——— ——— Covering with air glove, y|H. anti-vibration type

covering with'air cap”etc.,

Fig. 1 The vibration spectra and the difference of the covering materials of an electro-chainsaw’s
handlebar.
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Fig. 2 The evaluation of vibration at
handlebar with difference of the
covering materials of handlebar of
an electro-chainsaw in racing.
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Fig. 3 The evaluation of vibration at handlebar with difference of the covering materials of handlebar

of an electro—chainsaw in racing.
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The evaluation of vibration at-handlebar of non-iso-

lating type with difference of the covering materials of
handlebar of an electro-chainsaw in timbar cutting.
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