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OYBEDOHREBM O T, MILEIEEREDNOEIOHFHT, HELHETHEEDOX LN BHEIT
BEDI, THRAEEOHT L5 2 TFANCo2-bh 5 30, SIEEORAICTN, BHEO TN, &
B SGE IR MBI O RN ZiC L ohbit, Whd BRI - BB &L X TTHREhTw3 30
i, TZTWORAIAMEE, BIEEROEERE 7L< pbIDRVIDTH5,

INLE—FERHRL AR E XS0k ricid, REgcyy vy oy, BEBERALLD
DORNRBHDH, FETRDSIEOLBEKRE2 VA 7 ABELY Y v =y TV REML MBSO 5L >
b TV 5,

DHERETHEMA STV A, ELLEBUDAIAREERCELT, 72V PBICEI(Y
Wig LOWIMEDBEAIN TV, BETIET AV 5 1 #HOBHE 0LV THNMEL S E v 2b bk
I b, [ A~ OUIEHEDUE ABIML, HERIRICGER L5055 § 0TI, Al X oM
OWFHCERL 2oH 2L DE DR S LITELNIHETHREMFOREBRTEDLD, HETOMHEA
SR RA o OB OB AL ORI E O TR 2 b LD BEHREL RV oD0H B,

W AR BR A L AT = v Y — & BR UL, ELEERABEOSBIRMBICYE L B TES
oD OEL R XOARAERINHRYE, REEAELD VI A -3 L ErDOEFTISTT, TE
BIETEE  OWROERIT &, AILIEMIHAED 72 & ITERMMEL 2 MIAERT M AE R ERIC X 5
HERERHIT 2 EIEL 720

Z OMIABEOHRESERIT, MIABENF = v VY — DX SITHEEK « 7 2 Y HFEETEDE D 2bhTnik
WD 70, AN THRERBRA R C b eI <, TL AT OMBRAY, HREBROMERBRO—
HELUBRENIERLEEDIDEVEZBES5TH b,

L7zt n T, ZACHIERZR RS VEOHPERIOZINTV 5D, BSOBAERIVA-D
Z OO T B HITIRB OBERITETET oL, &2 —H{lloHERR L L Tt L
CHET MBS ORISR EOEELH B L0, BEEFTEAOhCHEERE L LD, XHDOT
BETHT B,

VWERTR IR 2, MEBEFWEBRE B KB, BER FREE— FXHRESE SRR,
AEREME BALH, HREME JLBME, REMIERE GREREIE) BRES, &Mtk FRA
it WTEEEEE =ZREE, BEEE BRI, SRMGRE E EX, BRRRE BREES, WK
LRHRE WMHZHE, RERE KX & 2EEF WIE—LORMIUEMTHE L b, EREE
ORELHEBROETIC S > TETRE R A HERRGE WOBE, AAESE BR5E, RERE
R8s, BRLEHE ROFEROECRILBL TS, ik, TOEEMOMmINIIC OV TIER
B X TCIOERR BRTHRAER S X ORI E R AR L, Rl CEHoBRET 5,

2. WA OBIR &R

DBREMET RT BMIMEORIZEL, 1M8EMBITIIT ED, & & OFALTEMH LR BB HFE)
Kix, O AEELZIRCDTRIIL T2 ABF vy — (C11, 12, 13% &, ELEE (RE
+ET) K.K. &) CBELT, ZOBO/NBESFY Vv =y Iy 2 EALSNDIE S OMERIC b IER
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Fig. 1 5 'ﬁb —
Dagger saw driven by Robin 2 PS engine.

LESELT, T2y IV BEKEZARRBEIZOETHETLLTL, HA- LD 7 VvEI T ALY 57
FOFEIRICE DDOFINEF = v Y —RB S THITHEEZ B I AbEEIER (F7Y -2 Xidhik
------ Fig. 1) z{BEL, NETRREROTHREE~NOICHEZHEL R U7, EEbrEEkEE
OETHBROWEN?S, HILLX2LHEM, TH - RV EBOTEHREEDLIT, LT
TLbx s THMLEB L OHBMEBETINTVWHILELY, EROEFHOMTH k> MLEEIC
LoThrbBILDTES I NAIMEEBROLERAZBER L/, dBHAIDLE, RFEOERDEK
ZHEOZOHEDEMILICN T 2R RBLARBEZ L L0, RKIFLILOEKE X TWZ 3K
HE< TR\,

LZADBYNE, IANETEESEOLDBNRESY Y Yy =y O v THELINZLORAENED
D, EROKRBERICEV2FClB=y Iy (BEFV Iy, =vIVvIHER 20kg, FEEN
2PS/3,000rpm, ¥ U v FNEXFTR 55X57mm) THEINZ 7 v+ T+ 7 bC, #HfEED
FIRT DT I HIBED BV Y —F = v 2 BRE TR OMER 1 SEERMIEL, KEEKRRE - BEN
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EHEENTI98E6 A, RIERARER
RV, MRZELTRY ~F =V
LD HHBROFBERTH D L &ic
Ldic, LA LB L B> TlEE
BANELELL, BREROEML L
IMRHYOBREET 5 Lahrtd
7o

X D5, FA v TRI19374E, 1
57 9~ (Heimbucher) #t25, R
cHEBICIEMALE LT, BRERE
HEZZ & 2ty T
2 A 7, AV Y, PR E6ScC,
HRERIL0.5 kg, WARMNERIS. 5 kg,
EES1PS (3,000rpm), ¥ Yv &R
/71 49.8%34. 8 mm, FEMRHL,
WL 2 v 7 BE 1,561 (2 ~ 3MENEER
WHE), 7w~ b AR, FEN S
15 (3, 200rpm THEBY), 751 K4 —
s TR b, kR (BBERA & KE),
T AV Ty F (B, =77 (H
(17573 JRRRLEE TIVEYITAY 7 (B
F15mm) ZEBL, L ORMCEED
TEyFAV T bLF =2V H v 4,
NV —F = v, RIFLE, BOREE

R 5 5558 ok
LY, 754K, HERA7, -~
ve— v 7%E, s I0HERT
v—7, RkEYy 7, BERASY» Vv
7Y vt BHMAALT A RIT 4V S
7 I EHV24ATE A ASHE T X bR
SERIE T (Fig. 2),

LT, O AT v~y Iy
T 2 EECH RIS Y Y v
, - =y IV EMRETALERSL LS, BE

Fig. 2 ~f Aot 1PS 2y sy PR K. K. IRl IRaEi)

Heimbucher 1PS engine which is 1.2PS 7 14 4KA4 —~n=7% + fifD

carried on the back. QHAINBEF Y Y=y T v iR
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15, ChaRENEARICHERSETRRE» R
HAVH53DEL, 7VFTTAY 4T MT, &
EHREHEDTV LD b AfEEOE
WIC & D O TCHLIE R EREIL, BfE S =y T
EEAVEED, HEREERZSDEDLOD
EERERBI X N BILET, AR » FEEL 2 MIAGRRT =
BLZEDTES, Wb oESTRI T3
LFAXAMMFEOFL L VI RELOEEE -
L7z (Fig. 3),
IOLERBLIE=VIY, TUVFI I
7 MIBEERHE DR L, THLTER LR
57 0HREFRBEK. K. L= v v O E2KEE
Lo, BRABEEFENO DX ETER DR
AT, BEEHNEOb - T/MNEESE =Yy Vit
DEELERL, WARETEESLLL DB LR
DT Ldolk. L2L, ZOLE, EACSDED
LAAE BT b 5 ML E LT, REHEORmIT
DVWIHBRH AR L TWwWieZ &3, Bl 4T
v ~ADBEZ LB LN WEET, ThIEEERE
IR, YR DE THERIRD 575 b TR ERK
Ch—RDEHRY D > CHMRTH -2 &0%, K&
{ERE sl kbbh, T OEIFERITH D ZAMLT
DEREEBNANWERTinbhiahid, KRELT
FEEH AT D o & D UKD X <, TTOMILBE
EXNTVBEV S ERWEFERD—D LR 7cb D

R Fig. 3 HAIOUIAE GUEE 158D
VWS T ENTED, Knapsack type Brush Cutter which is

D%, PRETE, —fARARETTH -7 trial manufactured at the start.

— 2 FRELTREISNINERE S Y Yy =V SV RSBICER LIZL D, D=y Yt
AR =y YV IRBFIAL 53 2 LCHEHL, TNETOBHER =y Iy TILVHS T 4+ 7 P 2ER
BT5b0TIE, 7vF YTy 7 FOBRMBRCIHAKICZLVEWVIRUESTH I EMNTER
WZERD, =V VICEE 1 mROERY — AN K S OB EE S, FOLEMTINOI X
BTHAMRESMEZEAL THOAEHE 2 EEFHTE 5 X HiC L, BAShTYy 3FHENMEDOR
BLbniELOEERL, 1953FETWEBRTEK. K. ICifEa ki, B, S WHOEMA 130° ¥
X090 DLD2BHEARLE, T o v ol V) —F EHSFIEMRRARE S ERT I\ 5 7,
AEIEMER 17.6ke, RICHN 1.2PS, JUEWER 8in #BML AL DT, 0k, EHEKB X
CRRSH OERFERS T, MELOFEAHBRIsILbh, LEVIRERCKZ5%530ELT, O
HRBLEDONDI V5T,
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DA, 19524EIh, TAUDEDRYVAVIES Y v - DOWEREAE (V1 € b Scythette,
DHicH 7 2 Hofco) pASH, SHXDE, FEIS1IARF = v Y —&2HALIICDLELOF
BT, WNEF vV —2vIVDT X o F AV ELUTHRERTE 5 EHRAMBERRASIhZL,
1955 % TE B2 AL, 72 Y hh B4tk (= v »F Mc Culloch MAC35A, #— 474 I Homelite
59 ah v X; wisoi— F Lombard 3—;—D TS5 9 ahe&, m—2 Rowco 75 o ¥ 2 %V
7, BEA YD1 (71 —+E1 Wiesel F600) 75 & DR RHR I ST Wi 57,

LaL, 1955E BRIV D, bBEDOA— 7 2~3HBEELEL, BHR T v v 27 V) —FCHET
TBEAAAEE 2 ~3EELEL, MERLLTOALRLTRERL L T L OFAMESRA LD S
NBRKIAT, A—pEBHEIREML, BHRTIERERAZERCPZ S 5bDDFRLL T
MEEIRBRALZDO» LI WE 2 OMARICI S DDOANDOHEE, H5VIIEEARXAMMEOHE LY
bHoT, MEESTIE, 20~30tiCk ko A—HORED, KEOHLLLTRESHCDIOASERTHIC
Wwich, ZoF JIS BEEROFEEZ & IV TV 5,

INDEEMLERL, EFT5=v TV OHAER 20~50cc RIThkKP/NEED S DOBREESH
TW5, ToBERIE, BAERANBELZEET IO 1 EET D, EPEVTh i BRIFUNAR 2 &
FHLTHD, IHOBOTHLEMER 7ke 25 0%, FRIV—BORE - EELE DL
S HEBEREM LD S5 B—EE DL ERHREE L - TETV B,

3. REXNLEOEE (Fig. 4—a~D)

BHEAMILEOEEIL, VWHP B/ MNERAR 2 V1 7V ESH Y Vv =y IV BB LT,
F0I 7V HMOBHRE LD ETELS 7 9 F%3 513, 2V T1mAREILEZ OBIIFE L E
Hilldk LN R ERE XY, TORIMCED S 1O IHEER XD S 5B OEEF M2 ER S
5 B0, FHisi S o EVEIhOEMIC TR E I & D D ST 5 75 B MEATEEDER
ZEEHEL, COXERCHBLT, AEOFHLOERNTHLEFROML SV EDLAMDILS &
W FRHRECZRARR PV 540, BRI E Vo bhiELSDELLA vV
B, @077y Fr—ARMBEICE D20 SRR, FELIEHEE O/ MRCHITESETHITFS
FCDDBENT v File EDEBRIEMY Sl o T 5,

3.1. T v ¥ v (Fig. 5—a~k, Table 1, 2)

BEENTAHMEC Db TV BB EES S Y Vv =y I v OHRERIT 21~50cc DHIFRICH
D, BEE3.6~7.0kg DHFHICDH D, CNHDO=V IVIRIWTRIERIEE LTorbhv Ty b0t
SBLIHMTHY, YUV ETre s, /50— R, EAMEED= Yy JVAREKE, {ERNTCHgE
DEGBEHA SN TV IRRIZ b5 &, FEROBRILMI»PDh, Y VvV &S FEFgheRALL
DORELKREZLYD, JP—AA»FLADORAHIECL EE 5 TRVEDR, TITDHORBT L
=V LARBEEEOHMEEAL TV 5, dobd, TOFEXELLA 1A P HFERZRALTVARVD
DHdDd.

¥ U v £ N 30~44 mm, TR 30~40 mm, fFRENEL 0.92~1.38 T, ZOHIGEERD SO
155VIE1HENT, Fv V-V IV TIRIFEAED DO 0.6~0.8 DHPAR HB DL B35
&, VA MEHREHHVIEEBHNEO B CTABERORM DS 5 2 L 233br b, b & bEHEL
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= v v Engine

¥l & v 7 Fuel tank

A &% — % Starter

#@wilhZ 7 » F Centrifugal clutch

BT Sy Fr—2R
Centrifugal clutch case

Eiili A 1 <L Long shaft swivel

Eiii# — % Long shaft case

BEM S Neck gear box

A$AKL Cutter (Circular saw)

-~V K/ Handle

> D Hanger hook

= Y% Engine stand

Fig. 4 MO LEKR
General view of brush
cutter.
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Fig. 5—a MEIKI LO8M
(MITSUBISHI SB)

® @ @D ? Bess

0 | / ®
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Fig. 5—b TAS P71
(ISEKI R-~70)

1. <Y v & Cylinder 13. A kRJE Ignition plug
2. Y A bV Piston 14. 7 7 v #-3— Fan cover
3. ¥ X }vvr v Piston pin 15. =¥ ~—7 4%~ Air filter
4. HEEfE Connecting rod 16. F =z —Z 31— Choke valve
5. 735v 7% —Z Crank case 17. &{b#A{k Carburetor
6. 75 v /¥ v Crank pin 18. & F= Float chamber
7. 73 v 7<% 7+ Crank shaft 19. FF Float
8. E#l3 Main bearing 20. Aw v b3 Throttle valve
9. %1#h3% Needle bearing with crank pin 21. W& FL Suction port

10. 734 k4 L</% + Flywheel magneto 22. 1R&FL Scavenging port

11. R & ~— &k A — Starter wheel 23. HF&FL Exhaust port

12. =2v &7 &4 v+ Contact point 24. =7 7 — Muffler

Fig. 5 M#HL B O = v v Vv
Engine of brush cutter.
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Fig. 5—c GASUDEN G 3B
(MARUYAMA 3)

Fig. 5—d ROBIN KN21
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Fig. 5—e KAWASAKI KF10
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Fig. 5—g ROBIN KM21

(ROBIN SB21f})
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Fig. 5—i GASUDEN G5A (TANIFUJI BC6, NIKKARI)
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Fig. 5—j MEIKI LIM2C (MITSUBISHI SA)

Fig. 5—k McCULLOCH 35A
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Table 1. ¥z bv Vv S O~EE
Dimensions of piston ring.

%3 il ¥R v Yy s piston ring
Kinds of brush cutter —
; = x & LR 1& ESS
engine Thickness ™™ Breadth ™™|Outer dia. ™™ Nos.
}i i KF20 2.0 1.8 44, 4 2
A A ¥ LIP2C 2.0 1.8 42.2 2
A 1 ¥ LOsM 2.0 1.8 42.2 2
=4 ¥ v KN21 1.5 1.5 38.1 2
=4 = v KM21 1.5 1.5 45.5 2
# A F v G5A1 2.0 1.6 42,3 2
# A F v G3B 2.0 1.3 32.6 2
z A J22 2.0 1.5 36.6 2
P =z P70 1.5 1.45 31.6 2

¥ 6.5~8.0: 1 TF=vY—=vIVIRAIATVWABEMRLL DX 58V LV 2w,

MEZEDIRIXIZ LA LD DDRED 5 DRI, BRI A» » YBEZRAL, EREELLD
35 TMEHREDOBVIRAROFERHL, T b2~ 2 VORARELRLSELTVWE LD HLH
5o

ER MYV IOEIRTRTOIDMN2AEEL TV BN, FOFHIIE & 1.5~2.0mm, g 1.3~
1.8mm, #14%31.6~45.5 mm OHFETH5 (Table 1),

FhZE, REDOLOVBEMZLZRALTHY, Fv VY —=vIVvoXS5iICtiFZF e ALTV5
DT LT, L CEHMFOLDOLDEADLH N, 2v ey VilZBEF = vy —= v P v L[
MRS, ER Y EVEIZBIEV TR AEMEEZRALTVT, F=vY —2V IV OIEs A LNt
WMZE2ERAL T30 LHBIHTH 5,

YV ERE T SV I — ABN—EEESN TV S RDRRBIET, WRIME=Y Vv E LTHRM
ELRTVEISK, WTFhOBED ETFTC208TELIMEL L - TW5, 5T, YV VE~y Py
ETELX50R>TV55Db b5 (A4 % LIM2C, LOBMC; #¥R7FvG5A), Lihts
T, F=2vV =2V VTV OrOBBRALNLY Y VLKL Sv I r—ABR—KEEEShTw5
HOED, V3V I —ABNERCHEENEX 5T TWB DR ERALhEV, ThIXYSRD
LB, AMBHRO= vV, Fvy—=vIVvDXoiT, EREREMNEED S WIE v P, BE
cHEWmE 7L, BRIV MEDORDITHYRE—KEEET 5 &\ 5 BBESET EoRER S h
THELT, BLA=VIVERE L TEBEBOENCOPLEE 5K LENA=Yy v ELT, T2
BMABCEI ShTw3 5 Th %,

BRHFY Vv &7 « v ORARIE, TV 5 £ T < & U v LRI L CRESFAICESISh,
FTRTHBT~1BBERECHFE (72721 r €y KN21, KM2LEEMER) 7555, ~v FERE, IHEE R
—FEDDD(3~6 BEE, £& P71, )i KF20, #2575 G3B, G5A), ficEETbb
YV FRLBRICFETOFMO D (4 ~13BRE, A1+ LO8M, LIM2C; =¥ v KN21, KM21;
JIEFKF10, Full JM22) & 4355,

BIAFRIThO=V IV I 5V Iy —ARAHT, F7VI24/&K (8 R P71, J22), v 2=
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Section area of suction, scavenging & exhaust ports

o

cmt 2
5 =
© 3
B
O BB Suction port w2
Q@ MIL Scavenging port £
[ ”Fﬁ.ﬂ- Exhaust port H#* el
© ax-#-HERHAE Total ﬁ%)
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o
20 36 30 50 cc

Fig.

B R W E Pston displocement
6—a M= v OPRAR L - 7 ¢ PESILE
Piston displacement and section areas
of suction, scavenging & exhaust ports

(Brush cutters’ engine).

o5

t pores

4]

H

BB W E RS
N

Section area of suction, scavenging & exhaus!
w

cm .2
15 2
© ®E
#2
8 ;:R 2uctmr\ port : :
H cavenging port
® B %K Exhoust ort # g
@ B -HANAH Total FE)
L3
10°"g
(©] [0) 1 b
®g
® A3
[
® © a5
iy o
8 ETg
(6] =
] lg 8
%
° 8 3
B
o
°
o o
o
° ]
8
s g o °
8 H
o
) 25 ps

® ﬂﬂ E Rh AcLunl max. horse power
Fig. 6—b MiitE=v o v OERKRKE N &R - 7 « HKFLIEM
Actual max. horsepower and section areas
of suction, scavenging & exhaust ports
(Brush cutters’ engine).
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24 ®
© BEIPE HRILAE Totnl

” & RFFL(U-KIVATY)  Suction port ( with lead valve)
£ 22 O sR&\IL Suction port
& ® HERIL Seavenging. port
2 ® BAI Exhaust port
3_ 20
&
°X
N ®
£18
2 @
3
2
&
3 ®
s 14 ®
3
5
g2}
3 ® <
A

10 ® ®
%
5o S <

®
# ® °
2 6
# @9 v0 4 © o g °
% * ¢
L s ° S
& o 8, ]
o
® 2 [ o 8 °
o o8,
°

P20 36 40 50 60 70 80 90 700 c¢
#H % B & Piston displacement

Fig. 7—a F = vV —BIUOAIE= Y O vOHIAAE &
W« fir « HSFLITIRE
Piston displacement and section areas of
suction scavenging & exhaust ports
(Chain saw & brush cutter engines).

cm
24f ®
© ORGSR Total
Q uESFL-FRLT)  Suction port (with lead valve)
w22 O sgmil Suction port
5 [T Scavenging. port
3 ® YERIL Exhoust port
_é 20
3
< )
18
Nl °
v
a
316
=
2
3
@
E 141 ®
o
5 ° <
<1
2
o 10 ® )
%
fe 0e * °
L o
] Y
N | R
k3 8 oy 12 o e
] - °
° o
e 4 [ ] °
] ° %}
® g o
2 $ 8s°
0 3
o
i 2 3 L3 5 5 Fs

RAR KLY A Achual mox. horse power
Fig. 7—b F vV —H XM=Y Y vOERKKX
L7 &8« far o BEGUTL IRt
Piston displacement and section areas of

suction, scavenging & exhaust ports
(Chain saw & brush cutter engines).
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—ViRG (F#25F v G3B, G5A; m v KN21, KM21; JIlig KF10, KF20; #il J M22; A4 %
LOSMC, LIM2C) @2 FRMRAIh TV, BRI Y Y v £ REFICH VbR B ER |
voAL7obho (A4 % LOSMC, LIM2C; Jiig KF10, KF20; #x5v G3B, G5A; .l
IM22) &, 75V I/ —REHICHEVDPEY — F LT aFxhzicdd (rEy KN21, KM21;
ZRAPT) L0 BB, BEIATEOENREL, Fv V=V IVviORLALN-INOHMEORKILE
FRXITDDRBEDELLE, U~ FoL T X1 ROERIER?LH5 30 (52 P71), MAHKD 4H
W5l ehii iThgt bicdicdo (rEy KN21, KM21) Th5, “WExy v OikslafE
L, TOWN O EIEL T, ERITIIIRTERES L - THRFEZ D22 L L ARG - & -
K BEREILOWTHRIZ LD ~NTHIL 25, A=Y SV ROV TRBIRAR D 5V IRERARAE S
DREICEFE Lok E SoMmEEBREASIhTw5 (Fig. 6—a, b) 2%, ZhidF-vv—=vvv
HE®Ic 20~110cc FEDOWFIZH 5/NE2 4 7 L EBEF Y VUV =V I VIZ OV TLLNTHT HIEFE
AiEk@Emicd s Fig. 7—a, b), ok d, LTINS SILOMEROKREI IS LBOL 57—
BOBMPHERTSI0MHD, ZODVKRMHAERSVHIAIOHMARERLTNEL L5085
DBZBo

SiefmRvIThd 7 e — tRT, EE2E GUEHE, ZETE ORAMRAIATVERE, F=v
V2V IVIRERASR TS £4 v 7 7 aRKULHRO L1 v 7 7 a8 v TR L Y v, EROBTF
FERERCHR L I L1 Y7 7 2R HBIEF LTV 510D, BECR-THbbhT & 2

(H3L KB25),

FEREEZEML D= IviE, BEDLIADLbh TV, Kilh, FEiEs XA 2375
LcREETOAAEE = v o v D ATRREEKIL, 2w o FA2BRIcL T, 8,000rpm DL EOEHEICK 5
YORT L PPBIICrE SN TWD, dbbA, Mil= v Vv OEMAREOH AREIELZ6, 000~7, 000
rpm BLF 5,000rpm [i# & EARICORBNTWE ZONREL, A—HidAey bAHERECLY, =
v I VREDEDD 6,000~7, 000 rpm BB TRERHICHIZAEMNE T3 X S5KBEL TV 58, &
i, GEHEds X ONFAEL L & & HERE L IOREEDEBIE I 207 Y K& L, TLEMRETORATRR
TEEEE L 524 6,500~7,500 rpm ICET B bOBARETH S, Lo THRAERFOLVF v Y
—zYIVELALRNLE XV ERELR 5TV D,

BKREBRREAMDT 74 K4 — <73 P ERETXTOIOBRAL T2 (ZEER FBK—IBR,
FBK—IBL; ffiii MF 3, MFB—BIA, MF3—A12, MF3—B2, MF4—L21; 4 MAE—1; R
BEF—26B4), ik, mvIVHHPT 7 vBT7 7484 —A=I R PE—ERTERDZIS5CEDOTE
hTwsdo (rEy KN21, SB21; Jiig KF10; 24 % LO8SMC, LIM2C; 4% P7L) &, 75
v 7EMOBARE L 23, Tihbh 7 74 K4 —= 7 5 FOREBERE L WX B3I Bt & b2 &
hTns30D (FAFv G3B, G5A; #x J22; )il KF20) EDRHEH 5,

HEREREFEARNOFH e — 7 HRE2HEA L T 5 hoidc (m¥y SB2, 4 BC6, H
ME2), £ OLDMRT T ~ Y S XCHBBMOHD S5 5 Mk FHe — 7 HRE2EAL T 5%, T
WEF =—v Y —=v I TR, BIERARORIEELZEEL TV H50B3RARLENHLIE>TWDHD
W, F2vY—OFRARIARPLIARNE F =V Y — 2 ERETRLIEATH L, MAKEMSED 5V
FUMATE— B2 B IRV ERSEELAFNER SRV EV S, 1 BOBRRE»SL5 L EDbD



— 22 — WERBIG AT HRE 2183 %

TIBEGRIIC = v ¥ v 2 AR HT DS HERE L L hidii 57w h5TH 5, THix L CHHAB O
FE, —EAR TR O 0 F D/MKIER S B VI RS ORI I 7o B £ T, RHEE ST
L3557 ) ORRBERR L C=v Vv 2B L TAIMEE R B 2 5 b T, 1 BOBHRErSA 3
L, TVIVAL yTLRTVZy IV TREVPED, F.v Y - EESKEREIR»EhD T L3k
WIETTH 5B, Lo T, SLOBETIE, ZoD 1 \AFHEROMELORAKDOBETH L8R
fLEVSEPD, HREOLCT IZEBRL T, BMikFEEErIr—7R2RAL TV 5,

wtxv 713, HLOLIOPRERE (1V/,S1, S2, S3; mEYNBI1l, SB2l; BHHTT,
HTK; #uli3; B C20; #ER200; ZEBG101H; =2 SA, SB; HMF2) »MHfEK GHE
R70) OERIFHT, TN TS T7AT 1 » 7BOFEREID Gul2) LERAL D (BEBC6) b
B H2HIBEILEID 7DD TH S, & TEBFIMHOBEEENIZ-E Vb2 5bX 5L
LHHILIDDTHSB, bo b DIFLALEDLDRBI STV I —AEHIT, T4 L - EX1Th - HKélk
Ex#0op oS LOBIREEN LT, =v O v OMBHMOBRELEICHIcD X 5L DDOF5hTW32,
EFhicBisif=yv v Bl (m €Y NB11, SB21) 02056 Tv530bdb, 2V IEE
W, BEHRAAROKR/NIG UTEE 540~1,160cc D#ifCHIKL 2k X XD 3 DRRHIh TV 3,
bord, BPTIHK[ER 50cc 75 2Dy Iy REMHLAZDDIT, 600~800cc BEDOFED 2 v
7 THRADETV23DLH5DICHNL T, FICHLAHE 30cc RO 7 7 AD=y Vv HERLIELDD
T 1,000cc BEOBREDO 2y 7 2EHELTV5b0ddH5, Zhid, MMEREHERDAT, WTERE
Frh OB IS O BND & < A LO LT L b L X2 S DEEL T, Z0l» S DRE(LEFELT
VW3 LiEELh, REZEMEROERKREZ AV /AROHECILbIE TRV IO LML TILDP L
V.

RT7IE, FvY -2y I eI ERD, WBNTS LAY b MEE, RERET, A

Table 2. <=7 5 DM cm?
Volume of muffler. soo}
1% (4] <7 5 DK 5 °
Kinds of brush Volume of 5 500}
cutter engine muffler cm?3 £ 8
s
4 A P70 115 g«m.
% R J22 545 = o
#AFv G3B 255 7300'
K27y GS5A1 460 g © °
1
c3 200
r E v KM21 115 ; °
® ¥ v KN21 200 ool o o
I I KF20 340
A 8 255 .
1 % LO&M 20 30 20 B0 cc
A 4 % LIP2C 450 5 B Piston displacement

Fig 8. HI&RHE L ~7 7AH/
Muffler volume and piston displacement.
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CHRAEBREZBNSESLE V2RV AVALBEDLOREZEINTVT, $<RY YV FHL
BOBEEFAT, ThbbLMAMTEDOTENS, TR, BEHEEDOLL VNS RERODO
B2V )y FALBICH L THADHTMCEEHLEEL TVWSdD:H55 (REVKM 2D, ZhbD<
7 S OEREHIT Table 2 DL K YT, ChEHAFREFNCKRT 5L Fig. 8 0Lk eih, PK
BEOAREZITHEL T 7 FEMIRELEISNTVAH LIV 3DD, A= I K> THIRDKES
EHRWRHE, M=V v, Fv Y-V IVvOISCXOBRENEETLLTETESL LY
SHEEBED VN, ERIEE X DCNENRE L D HASESLEASD I LW, LOMO=YY
VORRADFETH D Z LITE2b DIV,

3.2. ELYVTIvF

3.2.1. &L 77 v FolEs (Fig. 9—a~f, Table 3)

27 VMOBMHRH L AbD—IICEL Y 5 » Fa2d 5, Thefi L TRINEEET55R» T
hOBBCARASh TV 3, 77V Z7MO—FpB7 bl 7 7 » FIK2bk 5 b0(r Ey NBLL,
SB21; F#EIR70; 1 Y/ S2; EHHTT; =2%SB, SA) &, FHAZ7 v 2N LTeLEL 7 T
yFROLEBHD (1 Y/ S1, S3; HHEGMST; Hih 2, 3; itk BC20; HBIR200; =EB
G101H; BHHTK; KEBC6; HMF2) L, xOEEBEIC2 2OHRA BV, WHEZZ 7 74

Fig. 9—a (ISEKI R—200)

Fig. 9—b (MIKUNI BG101H)
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Z R
=5

(ISEKI R—70)

Fig. 9—e (MITSUBISHI SA, SB)
MARUYAMA 3

WMCHEEZ 5 o F Y a—hAZFE2EDDOFTWBEDIENL, BFEWR7 7 VIR 5 v F Y a— kA &%

LDDOFTVEIDITEALETHED, FNRBETI S v F V7% 7 7 VIAEEHEETZ VO
boEELRALTV53035%5 (BHHTK).

TDIF v F V7 20BN D LV S2b
S D D DI,

FZaMllo7 5 v SoRflic, S5IEOMBE— L2 BT 24 AR
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(™

Fig. 9—f (SHIMABAYASHI HTK)

B IBORKE L o7 2 A MIERBREFEIR TV 5, 2O VP EHOMIAR - L5 NEL /2 14
OBk 2 A MiEhiE, F7AQEERICE bl TRILX SK—E o> THEL, EERESHEMT 5>
DT E - LITELTIMNERD &, SEEO R~ A2 F 7 ARMAIT FZ A5 EREICERK = 1 Midhg
BLOTBXHTIRELTL B, ZDEEZORIKR= A AMTRIE, V7 20RANER L hiE, #Emhc
LD OFLNAEBEARONEARE K7 A7 5y SHNEEOMICEEL TEEED, FTA, BRRaA
AMER, BEEMRO 3 HER—kEit > TEEEL, B2 7 » FELTORMRIATIENTESLDOT
»5 (Fig. 9—1D),

5250, 7V IMIESBVITEHAT 7 v EALTELS 5 » FEREHT S 00T TD,
REASIDIL Y T v F¥ a—hALBEDDFEN, TORLLOHNEL, 1~BROEZTNTOE X
B, BEVEIIENL2~ED I 5 v F o —BE D EE, REGIOEIRE —hkék-TY
Sy FYa—bEIRL, TORIEKROMEINT EDN T, 77 v F¥ 2 —KEOFERITS U050
&, ThTXhDI 7 9o F ¥V 2~ 2RBWILOELEDESH, HHVIIEDEVTVS M TR
RAC I T, 77 v FY = —NBEOEEEZ 5 v F F5 ANEITERML, 779 F FF AL
SN B EREIIM O EEEAMEEEN D Z LT > TV B (Fig. 9—a~d), ZD&HD5D7 5 55
2=, 779 FVa—dh A FT, 24 MERDENICE > TOELELRTWBIETT, EitL T
CTHEEEZINTVLI SR EEREL, 75 9F Y o~ DRI 5 9 F¥ o — KA LOMEITIZD
TENT, AEF—EKELSTEIELTZ 5 v F ¥ = —PFEHANTHREMEI T52 13- TH, Hhl
FENCIEHTHZ ERRVE S o TV D EBNEE LORELFHMTH S, ol b, TORBEN D
KIZT9FYahlERLDOF5NTVEEEDDIDILD, ZALFELEDIDFDIIR, Tros
RERTREDH—IHT & D 2T b MHRKE LT, TOABKRD 7 7 » F ¥ o — & A LORIHEESFR
(525320 &, LIBZ 5 »F¥ =—$ll (525 31H) OEMEEREMLeyITEYIDTF, 7
5o F Y~ DI I A MERTI T 9 F¥ a—h & (B LITHHRIEABICBHIHNDI 5 v F o
—Dr 0 OFfAle v YOER) LOEXELNTVE 30555 (Fig. 9—e), ZOHEDDLOIE, 5o
SOWDELT T v FEBBLT, 7T 9 FVa—D—MBI T o F¥ a—hA LT, BEAGBIREY T
Lidvz, EEEFHINTW2 03T, RECEEBHMICE D2F5NICs T v 52 2 —h N FOEERIC
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EdhoT—RER-THEEETS 2 5 » F¥ 2~ KEATHELNDOEROEFCHLBEVAEH B, LEL
BTy FORFRELOERAMRIIL»ARZE5E, HETHX51T, $250FDELI 7 v F
ERBLFEOELTHFITLTIIL O ZI RV EDPARILNE LD TH S,
LZT, LOMDELY T v FELDMELERIPSKINTELTROL SIThIbh k 5E:
1. 77y59 . —HEF
a TryZ e vai—RALEE
(Lt s> 51)
b. MK« ¥ a—&m LT
(FBOLEY 2 —#FARCEFK LD LDT, &2 5TOERLEPABLLNE D)
2. 779 F V7 AR
(EROBHER =2 4 MERNICEHBEOME L — L& bl lehrbo B EHLIZH D)

Table 3. 33@[‘)79 /‘1"0)“/:—&&2‘20)&)5&1/
Outline of shoes and springs of centrifugal clutch.

73 %< o— Clutch shoe

% " i L FZA@W
Kinds of I e S R I i 7 S 7

b Nos. . ) Czﬂlt‘;: gg Outer  |Gap between .

rush cutter Weight A radius drum and Material

gr gravity mm | shoe mm

rYy SB2l 6 34.2 27.4 33.5 1.5 L g for]
H B R200 3 38.3 21.0 31.9 0.5 ¥ O% A& KM
# B R70 2 42.5 20.4 27.35 0.45 | F4 =v /iEh#H
= % SA 3 58.0 15.0 35.9 1.95 S4 = FEM
= % SB 3 58.7 15.0 35.9 2,15 - | F4 =v /{5
oW 2 3 96.0 23.2 34,45 0.3 4 =v SR
# W 3 3 21.7 30.0 36.3 2.45 {Zéig%ﬁ7”i
= @ BGIOIH| 3 {7=j§“ 30.0 38.9 0.45
& B BCé 3 77.3 30.5 39.95 0.55 5S4 =v IG5

# 77 R S i %

. 7 3 3
Klll:fussl'?fcutte r fEEk W{i%e cfl%a. Ouﬁtter ffl?a. L%ngtél; N%s._ igf Note

Nos. mm mm mm| coil

rE¥y SB2l 2 1.1 7.0 104.0 82 1, VAT AP VP
# B R200 1 1.0 4.7 145.0 | 132 R E
# B R70 2 1.4 7.6 22.2 7 1y Mk
= % SA 3 1.3 8.4 33.0 8 1y FH# s & 2 — kL &
= % SB 3 1.3 8.4 35.0 8 1, [a] E
oW 2 2 1.0 4.5 142.5 130 1y Ty T eV a—KNET
o 3 3 1.0 5.9 35.2 13 8/, FI# « & = — kL &
= BGIOIH| 1 0.8 4.0 190.0 183 1/2 TRy e a—h L&
® B BC6 2 1.2 5.0 169.0 108 1/, 7] £

H F2vYy—REEINTVEELZ T vFIX, TO3bDTr o s a—hL i (HL25F) 2
BZELAETH B,
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1 ; | | E 3
mm | ; -+
| Aoesse-al
I // T
/
50 L
L LA X
T 7 a I
4
= 4
5
y 7 #MR-200
> ]
7 ’ - T
1 / (/ B
30
1/ Ay
I 1T
g 7 =
% //
g -
z * / ( - //*@'ﬂBC‘f)
N i =
'E’ [ L4~T |
. f ' P = b I
! L 1 __0///
qg. e A /// 4
/ B = —xso
// o L +—1"1 ___L___.__—-——-'r-—:// ZXSA
-l | 41 | ] 1 8 R-70
o 20 30 4.0 50 60 70 kg
# & Load
-

Fig. 10 A7 Y v 7/ OWEHOFEE (GEHD
Load and elongation of clutch spring.

ZD5h, MILBICHE ARASNTVWSZ 7 v F¥ 2~ BBIEOEL I 5 » FORIETHOD L %
L& 24 idhotEiky LweiE Table 3, Fig. 10 D& B9 TH5,
3.2.2. #0777y FOsER (Fig. 11~15, Table 4)
TReDSCRAEINTVEELI T v FThbb7 79 F v 2~ OEEI LI ZDL L D BN
X, —MEOEDXSTHObIND,

‘ T=]_0'3,u.'n'fDF ........................................................................... (1)
T, T :{z% L7 mkg BT FYa—k KT ADEBRE
n:r 3y FYa—OEEKk rp: 735y FF7LADONFEMM

F:73597Y .—Oy3EN ke

F=Fp——JTRg ++++rvercerrareercstnnesmsetnetmtrensesssensssnstessenstesttassstorsenssnses (2)
Frs: 77 9 FiXRDY = — LE/ERT 2 REFRDIES kg
Fo:7597va— L{BCERT &L ke

N 2
WA w{zn (ra+ad)2
g (re+4d) 9.8(ra+4d)

=—7L'2_ 2
5.8x000 " aHADN
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=1, 115X 10 O W(ra+ Ad) N2+-wevvneeieeeiiiiiiiiiiiii e, (8)
T, W:r79Fv=—1HOERE gr re: /7 v Fva—EO¥E mm

st 779 F¥a—HE mm
dd: 77 9y F 2 ~HRALZ T »F F 7 ANEEDOMBR=rp—rs mm
VU5 9 FY a— DR gt BIIEE
N : Bz rpm

HAL7 7y FHEERNOEELZLIILDS L EDEERN, Thbbs/ 7y F Y a—MNIrJ9FFTaL

EMLIICD 5 & EOREEER No 12, KR, HDEDBIENTES,

LicisT, (2), B)25

Ny= \/ Frs
1. 115X 107 W(re+4d)

WE, 77y F Y ~REPOELS 7 v FID, MTHTONACLSXWAEVAREEDDDIRHHD
T, ThBIE2WT, &7 Ty FIEhRNBY 5 v F¥ o~ KB XETRANDEHEF IOV THE% <
bx, DWTEE M7 B L EEREEERE CoMERNC IRt E<bx 5,

a) BRIkzAriEhE 1Ak, FhiK2ExohoTwb 7 e v 7Y o~k gD b0 (Fig. 11)

LOBE, 759 F Y a—DKIILSEDS 2~6{T, Thinkl, 75 FiZhoE m &+l
M25 bbbk 512, Frs, Fos WK Thbbah s,

Frs=2 « Fos cos (90°_1_3:_) ..................................................... (6)
L, Fos: 77y Fi¥hob & DR ke
Fos=mk {2(ro+Ad) —I0} «--++eerreeremrremsinemiiireneiiie i sniete e eenns (7
kiEhER kg/mm
8pe ro: Bk = A4 TR EBIRICES L

LEORLMEE mm
lo Bk = A MThEEFZLTEVE
&, ThbbRLicLEDh L
DES mm
b) OEXEaAMERE2EDIL LTS
Tey Y a—hn Koo (Fig.12)
IOWRE, V5 v FY 2 — DT 2ETHE
5, 1X{DY 2 —DOWIRT, 1HD =4 E
RPBILPNICOEXEDH>TVWBZ LRI
Dobh»5 K51, Frs, Fos XkRTHOb
hs,
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) VDEIBaAAMFhESEKOPSTVET Ry 7Y 2—hAZRDLo (Fig. 13)

ZOBE, 75y F Y 2~ ORI BEICHESh, TE LEMNIRESSBRETHDHD, &Y
BHotoSEDY o —DOUIEE 3 PFITAEBVIROE LD TWBELDT, Bbbird X 51T, Frs,
Fos 3RRTHOHHbIN 5,

Frs=2Fops cos 30°=2Fos cos(g()"_&o_) ....................................... (10)

Fos=2k 4d cos R R T TR T T R PR PP R P TPLPRTPREPATELTITR (11)

Fiko a), b), ) DI DDT R v 7Y 2— KA EFDEAED Frs #d &
Ko, RALHE—IhdZ L5bhr b,

[
ﬁ{’
=
=
3
=
9
o

Frs=2Fos Cos(go°_i187?°_) ............................................................ (12)

Lo T, b 32o0EA0EE M7 T BIUCRERIER N 2L w5RT, (1), oEK
ﬁ\%’

T=10"% pn rD{FU"‘ZFosCOs(90°_ 187?" )}

=108 pn 7,{ 1. 115X 102 W(ra-+ 4d) N*—2Fos cos(90°— 1802 ..

n
N, \/ZFoscos(go"—%)
[ S U Sy O PP
1.115X 10 W(re+4d) (14)

d) VEIEIANFRESEODPSTVWBEARY = —c A FED LD (Fig. 14)

CORE, VT FY a—OEDBHTIELRELUIETH-ThH, ThEhOY 2 —~XLET, ZORD
—HIEERE R E Ry 1T, Y a— kA FOMAKICE DOF S, FIEDOX ST, ThERDY 2 —H5
Va—h A FTHLTRE A AMERETTEEZALNTVWSD LIRFEIICZ L5 DTH 5,
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Tibb, Fig. 14 »5br5 X5,

F=F’0—F;S ................................................................................. (15)
ZZT,
- L _ 1.115X10°W(ra+dd)N*y | .......ccooennee,
Fo=F lgtply lg=p ly i
- Lo et e n e
FRS'—FOS lsi_}lf 14 a7)
(VBRI 2> 5 T RRGEE S, —VERFRTH M)
Fos=R(l/ —lg) +ererereeerrnessnmmimniiiiiiiiiiiiis s a8

PEL, h:v=a—BF7AREL, BUBS B CBEILLEE, Y2—-DXHA»L 7 5 v F Ol
0L B LU THMECKALAEROES mm
L:REDrE&, COBER C'LDL2UTHMRECAPLESLAEROKS mm
ls:MEDrE&, E' LO0LZ2UTSHSMECKALALERORT mm
L:FEnLE, E CKF5F7LNEOEMECAPLRALAERORE mm
V:FAEOLEDI Ty FITRORE mm
ik, Thd b, b, Iy, LIEOEDERPLEETHZLNTE S,
li=L;sin¢&

lz=L2 sin C
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ls=Lgsin n
ly=rs+ L, cos(e+B)

o P+ Lp—ds
2I'Ly
1 (rg+4d)2+Li—Lg
2(rg+4d)L,
L32+7'2D—L02
2L31’D

{=cos

E=CO0S

n=cos™1

V=V L2+d?—2L.d cos w
w=a+d
a=B—7y

@+ L2—D
2dL,

-1 Lo+ L —(ra+ 4d)?
2LyL,

d==cos

B=CO0s

o Lot L—rgl
2LoL,

LichioT, EE L7 T 5XOMREEER N, 13,

y=cos

) ! I
= S Leype 1 — 2
T=10" pon rD{Fa i —Fos 4 14}

1031 « 41 o 1.115X 10 W(re+4d)N2l, [N
10 pen fp{ lsin 14 FO ls"_'."[.b 14 } ®
b g
No=\/ B e 00
1.115X 10~ W(r g+ 4d) S

o d) OFPED N, OFER (20) &, HLEITIE a), b), ) OFEFOHER (14) 2o T
ELoMXBEVESTH D,
75 A ke,
Z>90° D& Y+Z=180°
Z<90° DL & Y=Z

DELED R TIE, jj —2c0s30° L7ch, (14) REFDEEOHS L ENTE D,

Z>90° DL & Y=(180°—2)=*4
ZE90° DL E Y=Z+4

g, Ny OELEIRERR L LT (14) REob - FEDRE Ewve 13,
Ewvo=Vcos 4-=sin 4 cos(180°—2) —1

DI V/COS AESIT A COL Z — Levrreeesnreesenninntitaeiiiiiit it ©1)

Fig. 15 1%, Ewep & 4 EOBFHEZLDT,

WE, MABEICERIC OP bR TV BELS T » FITOWT, Z0 Ewg #FELTHBE, ZERIX
180°—Z DfEv, 70~80°, 4 Offiix 0~+5° BEOHAX I 525, Ewp 13 2% X V&5
zirkwesdbhsd (Table 4),



. A
-10°-8 -6 -4

90

80

70

60

150
140
130
120
(R{¢]

I 100
90
- 80

L 70
L 60
150

40

I 30

- 25

- 20
19
18
\7
16
- 15

Example

WRERBSVIRME H183 5

L~ 4 E(no)
5

-6
%

Fig. 15

Fe=1115 X 10°W(r, +ad)N®

20
19t 1
18

17 l-OOJ
16

W =50gr,
N =7-000r.p.m. Fe=82kg
re+ad=30mm

Fig. 16—a

Table 4. Ewog DEBH|
Exampple of Eng.
Kinds of | =2 SA | =2SB | Hl3
brush cutter :
A 103°15/ 105°11/ 104°33/
180°—Z 76°45/ 74°49’ 75°27'
4 — 4°39| + 3°30| + 1°16/
E g — 0.011f + 0.007] + 0.002
3.2.3. #EL/ Ty FOFFENE

(Fig. 16—a~e)
ERUZCETERNRIC X BEE vy T B0
BREEEE No ObEDAEIT: §IE a), b), c)

oF )

1) Fig. 16—a X b Fo #bs®5,

2) Fig. 16—b XD Frs %L ® 5.

3) F=Fp—Frs &b F %L1, Fig. 16—
X0 T ardedbns,

4) Fig. 16—d X9 N, s3dedbh 5,

Frs = 2Fos + cos(90°- 1%9° )

Fs
kg d
|
" 2
L2
3
L 3 4
5
L 4 6
s &
I
T )
F7 SN
I 8 ‘\\
k o Ffi5 e
0 S
20 >
15
Example, Fos =5kg,
n=2,

} F.s=l0kg,

Fig. 16—b




kg
3004 No =
-3
T =10 unro (Fe-Frs) 250
(F=Fc -Frs) ro
mm ;
100 /
%9 / T 200 w
/ \
3 o,k o
: Y] 1100
0 \ 150
£ 50 14415 90
"t 40 [ 80
[N 70
30 09"
08
07 100 60
2. - n 20 06 ‘\90
e 05 Ry
< 89 \\50
Ty 04 \ \
015 3 70{72 4(';\‘
03
4 60
° 2 5 30
6
ol 45
40 %
0l
35 20
30
25 15
20
Example M =02 n=2
ro=50mm, F=Fc-Frs=82-10=72kg s
T =1-44mkg 14
i3
12
0 Example
ol

Fig. 16—c

|

Fos
k
g
ret+ ad 2,
mm /
10 3
v/
15 pd
/
18
20 ’/' 6
\ F25 S b
N A
20 ;18
. / 10
\ /
\ /
\\ ’
N / 15
1/
N
W=50gr, n=29~5mm.}
Fes=5kg,. n =2,
Fig. 16—d

2Fgscos (90~ "%Q' )

1115 X 10 w( r.+Ad)

rpm,
1-000

Ne =2460 r.p.m.

40140

30

204

& 000 yoOWO

=gy ,
Fi=F L2 Fe
o= Fos 73 )
150
0o
4 tso
. &) [ 40

101 10

9

8

7

6

5

4

3

2

L

Example
Fc =50kg, £, =20mm,

£'=30mm, F/=33kg,

Fig. 16—e
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FE d) oBKE
1) Fig. 16—a &b Fe b L d 35,

2) UVs=ltply X9 Us #L0, Figlé—e XV Fo, Flas b2 05,
3) F=Fo—Frs X9 F%L0b, Fig. 16—c k) T »beHbhd,

4) Fig. 16—d kb Ny b edbdbh b,
3.3. & # B
3.3.1. E#ifoHEE (Fig. 17—a~h)
EEEW, RAZ, By — X, A4 UEBREPLES,

EHENL, SME8~12mm, £ 1213~1390mm OhE Gl GFEI 70, 200; 1V /S 1, S2,
S 3; mry NBil, SB20; jti k. BC20; =3 SA, SB; BAF 2) i Gul2, 3; Bk
HTT, HTK; =E BGl01H; A BC6) »bAD, REM, /r—2rEY SFVvisorbhT
VW5, FRZE, EEAEDODOMNIEESELTWT, Thic2{@ (B#HTT, HTK) 03053
D, $5k<lBEVvbo (BHEBC6) 3H5, ZOMMFITEEALEDDOIHREMPERFE T, EPIT,
=— FART Y v/ GFHERT0, R200), £—1AR7 Vv (#hEBC20) ZRALTWDE D058, W§
NLEHIR, BiMEEiTs5%226L T3 (Fig. 17—a, ), RMOMETRbHELS 7 » FR IV

APY ST RT = — NPT
(Fizaa)

)

5

N = s
= \\\ [ A\ 2z
g

424
i
.-/zlf.
/5%

|

BERVSEN

Fig. 17-a IKEGAMI GM5T 2 {8 (+W¥is 1{E)

S <0
ALVARL IV

le-—26¢ —+|

k- 15+
Fig. 17—b IRINO S3 (3{H)

3L
S AAB(INLE= TN

o ’ L— 3l

Fig. 17—c ISEKI R70, R200 (2 {#)

TEER A S WEE & OWRENY, RO
75 9F F7 L3R URARI
LTWB30%8b 0 %L,

(1v7S1, S2, S3; %
2, 3; =% SB; =E BG
101H; %% BC6) DWTH—
LFy bEOP oS (RE
v NB11, SB21; BH#HTT;
#h BC20) i &HHD, Zh
BIRIRE ERICE b S RO
IOVIZEER A THEF B 2 &A%
TEBHXS5TL TS5, WA
WAT 54 vDbDOGHER200,
HAF 2) 13#Ed7 7 » F0%b
THEMOMREET B &2
TELX5Ck-Tv 5, B
AW L DR, LAY
D B O EBOMFOII L Tk
Foha X5, —HEREE,
mA, ANA, TEREOEOw
bBPEAT T4 VRBICEOE
BaFIAL a0t s 2 KA
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LTV %28, A EREL T
WwWrio(f U/ S1, ZESAHR
H%o

B — AV, $E26~36mm,

EX 1.5~3.0mm, £ 1,200~
1,390mm OB ILEHNT LI =Y
AEERMOERRAINR TV, &
iy —ADELS T v F & OUFEER
i, WThoOE@ETH A1 g
HrihieThb, 2hid, Brbd
SN X Fe=v TV DEE, A
WA Bl — A BEAR S D
EiELTH, FhicohT=y Iy Fig. 17—e SHIMABAYASHI (2 {#)
BEACES, BEOIEIEET -

BESKIENENE SIS S ()

T{LR A I

38

V2

NbLOT, @LT T v FITr—AD NNENI

> ) +Q
BB VIR RAEIZOHAT, b l s YN
DN
il — AL T o F o — AR a -%-{///:
LCEEEEABTH->Th, Th2b A ~162 Eaer

BEET B2 &NV ST
B LIIVIFETHRV. AL
Wiy, By —AZOEEED
25 D, TaddH VI T ARK
ALTW5bD8H 5, ¥, D I

: 2
24 ARy 7 LCERRIAET , CZ§¥__ {
A urse ' o o
L LDTEBLD (1Y /ST, Jukhen 5 Bl

Fig. 17—g MARUYAMA 2 (3 @)
S2, S3; #HL2, 35 REV

NB11, SB1l; =% SA, SB) T
xhvdo GFER70, R200536%
GMST; BHHTT,HTK; it I
BC20; =& BC101H; %% BC6; e 2563 sy
BAF2) &0°H 5 Fig. 17—h MIKUNI ( 3 {#)

ki OB, TORRME, TXTOE®ER, EASDEHLLAD v FAZEDOFTY
%, DY P, EE OIS U TRILERRAEOERDOEANCL » PTEHX SR> T
L, EEOMEAAZbTrAMITAZLRTETD, AEHAHITEIXSTHELTHL bDIL
v (SZESA, SB)o bol bHEAFMORMEOAGLTER N DOLHS (HHHTT, HT
K)ﬁ,COAVFWH,%<@%@ﬁwb@é@A@i%@ﬁMt%f&6®KNLT,nvoE%

Fig. 17—f ROBIN SB21 (3 {&)

AR AT )l9uv,f\u7"_(7|y$=r’,u)-

- 327 -

TALRA I
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L EUNOF S & R Lo TR T V- alkB L, MILAVIFOBECHN L TR O ) 2 &
RLOBEO5CMELALIDTEH 5. ~V FALOMERHED ZVEENT L I =7 AEEDSDHE
v (FEIR70, R200; 1 ¥/ S1,S2, S3; #HKGM5T; Auli2, 3; BHHTT, HTK; =¥
YNBI11, SB21; ZEBG101H) #%, AHWEORMAHEC LM 25X 5T/ r— 2D ELERK
EMELRAL TV SL03 0 0HB (1Y /7S1, S2; itk BC20; =2 SA, SB; 4k BC6;

AAF 2), v FADHBIZNFHROMETD 22mmdD L D% A5, (E21C14, 16, 19mmis &R
AZRTVw3, ZOEPEUROELY 5 v F28bEEVIEELS 7 v F7— ALK, BV VIR
SEPTRTOBEICLE D OT BN TVEZLERVIETHRL,

3.3.2. EhEodhiFRIM: (Table 5, Fig. 18, 19—a, b, ¢)

EMOEIRC o A Z, RMOBRITHF ) OMIEIAELT, ~v FARMNEATEGRCS Y £b
L, EARTALEDL Y DEFROMALZ, b THBHNAMANGEI T2 &5 X 5%, KREERK
OPVWEETHERTH 505, HEICHERACE» ST, CoRMIOMFEIMEEL LIELERMELL TS
7bDTHb, bobd, ZOERMBCOVT, ZOXS5REEMNESL S FL EolFTiitzs L
5ZLDENP, 1mbEIIEIDHEREMTCLLIEVENS, HIHIZOERI IhELLES
REZERT57oDE, ZORMOIEEFEZTES»E NBECTILERDZ L, SHITHETS
TR L & T, BINEEOREIEERL LD LML TLDHEEIRM 2 TEENE VLR TEHEOKT
DK BEBERDBHIE, DTV ETLHLABRCOLLORTINERLLVWZ LxE, —RLT&EbD
TR R LB TH S LIV, ThLDHARITOWT, BEE, WFh OB
FEE RIS - THRRESNTWE D TH %,

2T, FEOBERORMIICOVT, Kk, FHliZE oV IcRE, Ry — 2 OHOREER
LionT, ERHCGIVWEREE LT, EM#fo—iiziisE, Mz BEmhe UCiRiELMmL, st b A
— 2T X VEREHEL THE—B4Llhiiz ko Taie (Fig. 19—a, b, ¢), ZOWE—ESMHE?D
HE L CEHRETOHRAEL 50cc 7 7 ADOBE (Rl — 254 E 25.5~36mm, [EE 2~2.5mm,

Table 5. & #ih %8 © ~F & & #h J ¥ v 7
Dimensions and bending Young’s modulus of long shaft & long

E W y - = & iilh
" - Long shaft case Long shaft
oo || wme | TR e | | S W
Kinds of Outer | Inner |Section| Second Outer | Inner |[Section | Second

brush cutter dia. dia. area mor:f:; of | gia. dia. area mor:g;t of
mm mm mm? cm? mm mm mm?| cm?

rEy SB2l 36 32 229.3 3.098 12.0] % 113.09 0. 1018

H# B R200 35 32 157. 87| 2.219 | 10.0| HZE 78. 54 0. 0491

H M F2 32 27 231. 69 2.529 | 12.0 9.2 46.62 0. 0666

= # SA i 28 23 200. 27 1. 7605i 10.0] HhE 78. 54 0. 0491

& B BC6 28 22 235. 62 1. 8674] 15.5 11.0] 93.65 0.2115

= E BGI0IH 25.5 21.5| 147.66 1.0267, 15. 0| 11.0 81.68 0. 1767
ol 2 32. 0] 28.7( 157.32 1. 8169 12.0 9.0 49.48 0. 06959
” 3 25.0 21,5 144. 51| 0. 9547' 12.0 9.0 49.48 0. 06959,

<v#h7 35A 31.7 27.2| 208. 17[ 2. 2701l 19.1 17.1| 56.863] 0. 2359
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EHSE, PE 10~12mm, 22 12~15.5mm, [£X 1.5~2.25mm) DX [HK 800mm TDiHIRA
FEIE 11~27kg, FER 17~41mm BET, 27k OfIcbic-TW3 2 EnL 55,

FohMEZ O D 5 ENE S, RE#MZEZ O WIS L L TA 5 LHERAFEC SV THSIT
RELTBE S TWB T EPbhotc, Tishh, RUMIICPHEZL &5 2 LT, BFRKORTIRS
FARALIED LV T EHBTE D,

WE, REHEZHERL TV R ~ AR LTRME, ThThT7 A =9 A88BL0ROR 51D
BoMBTOL STV 525, MEBECRIThIThOMEKE~ 2 b L, L SIOG#E#HTE~
AV FE, B b DB ENTELN, EALINOHEL—FEL, FHBZOH5H0H 5\ i3k
Wi Dlx EEPRIETORAMMEIMT E— AV + E 200 IRHELTHS &, Table 5 O X 3 & 7%
5o MBPHMERRAFES S TSR E X 5HFE— AV FE2HEL TA5 L, EROBKAAR 50cc
7 7 ADOBETEM 800 mm D4, 13.6~24mkg BEL LB,

TDED, RilzEBES XOEEEZ O o T 7,400 rpm F{EICZEEE X w754 (Fig. 18) ©
A EBRIKBC OV T ORMIROFHE—ELMRE b LD, FNRD X 570F - L HHNRBEE LD
HBELTHID, He b A—RITKDHRALTIE, TOERITLALELLDD I ENBTERP >, Tk
bbb, RMOEIEOFEIH2b 5 TICTRIEFOHMITOMBELZPABITENTIL2HPXENE D
Th5,

Blk, BRAOMMEICE D23 bR TV A RHINICE 2 5 9T € — A v + OBEIRET, HRE
& 50cc 77 ADLDT, BIFXL 15mkg §itkrLd, L7chdsT, ERV¥in SHBEHSEHHETO/N
XVHDIZHLTIE, BilHDs EhLERANIETRL LT, Bl EEREED - O HERIEH 2
BT LRSI STHbbh
A3, AERARL TR & DFEMTEPLO K

EVWHORFL T, RilEOSY N
&] [OFOBOROKG)
FblLFEdENIEC{THEL, E .
H—
b % O
shaft case. = \\
PN 800~836 - o
vy 7 — ey = prrre: : 3
LN I % ,
Composite
bending Note
Young’s Xt
modulus [ |
kg/cm?
ol 1 WP _ .
0.594X10 7‘—3"5;1— 1. FE## Electric motor
(h+1) - .
0.547 X108 7-721 A : 4% 2. #IEFE Multiplying gear
0.558 X 108 1 HES 3. XL b E Belt pulley
0. 596 X 108 ’ zgﬂg()mm 4. Cl¥rs7 /7 C type clamp .
0.611X108| dffiih3z 7 L 5. AFAHERh Long shaf't of brush cutter
724 %¢ 106 6. ¥ 5 Supporting point
> 7. % % Weight
0.572X 108 . ;
0.57 %108 Fig. 18 R hiFa5r
’ Bending test of long shaft, surveyed by
0.64 X108

cathetometer.




HERBIEMEHRE F183 5

«°
N
kg O & ‘\\?‘p
35 & & <"
& o
30 . &°
\4’*
g 25 &
g >
o
praad e
122 o
‘»‘é b

E gﬂ\g“

15t «

10

5
o] — —
10 20 30 40 50 60 mm
1 &  Deflection

Fig. 19—a RO E—E4 iR

Load-deflection curve of long shaft and long shaft case at near actual span length.

kg

35L ——— Span lengih 865 mm
————— do 800 mm
30 Long shaft &
long shaft case
25}
g ‘,__’—:-:?’10:.3 shaft Hm\g shaft cose without bearing.
201 ‘_:4257Lan3 shaft case only
5 : -
BIS5F
10
5 L
. . . . L L
10 20 .30 40 50 60 mm
B ax Deflection
Fig. 19—b Do. (ISEKI R 200)
kg
Long shaft &
35} Spant length 855 mm kﬁoigyﬁh:ﬂ case *
______ do 800 mm -
30
- Long shaft case only
i A
=3 ./’ ,f"‘
w20 Ll
3
15
1o}
5
6 20 30 30 =Y 20 mm

® & Deflection
Fig. 19—c Do. (TANIFU]JI B6)
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SRR E L O BB ER 2D, RMICKAB L DI 5h, L ETHWEC ORI’ LEBEL
BB ERLN D, DEDAMACDORRME, F4, KK, TATHEH»ITX T, MLEEHIHO
SDELLEEDEEZFM LI oW ERT 52 LBKYITH S,

3.4. ¥ 2 (Fig. 20—a~o, Table 6)

FElhDO&IHT, BINOEESFME,ZLDBEHTLE D DI TV 58, FOEESAREAE—EDH
B (120°, 125°, 130° %2 3) EEIhidD (EER) &, EEOAE (66~228°) Whrzb

Fig. 20—a NIKKARI F2, 120°

Fig. 20—c ROBIN NBI11

Fig. 20

LDTERHD (AEF) 08dH5,

FEBETHh 1L HO»rIWELHLEDE,
[, Wk XOCEERRE»LERIh w5,
AWHRRED 1 orSWECRIT, & <K
HiT, ThbbEhabr it AEROP» S REZM
Gt 2 {8 1ML O R A & e s X O R T
HEIXDLRFCHLEDNTWEIDOT, ZDHIH
D EWE L ZOWROLH SWE L OlmAZ, i
PEEEMOL DT F v PEPEDH T LT X
b, FECEET 5 LN TELRLOTHD (1
Y/S1, S2, S3; =#SA, SB---Fig.
20—m, n),

BB E =4 v T b bEE)» bD o X HE
WCHLT, FYIhbbBEBrborSWENS LS
DD, 2F b EREE & BB D RIER A3
W B DL, WERbLO I SIWEDTHICHE
RO XWHEN DB D, oF ) EREE & B
DEEEHRBRFE—D LD (BHEBC6) £2HY,

Eiil Long shaft

A 75 A v Spline

Eiih 7 — AB1ER Long shaft case connecter
#E5S Gear case

#13% Bearing

> & B Bevel gear(pinion)
+ v b Nut

2> X8 Bevel gear

#:&# Driven shaft

13 Bearing

F4 13— Oil sheel

7 7 v Flange

7 7 v Flange

£+ Bolt

AMFAFL circular saw

CXCECICICECROIORCNCNCORORORCXC)

HER 3 X OSAFLELER

Neck and cutter.
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EEAEDBEIHELZRAL TV 5, FEIRIIERER b SWEDRIL T 2 8 1D L S WEIIE
VO, FOTHCHEERDHIWENE D OF SN EPE, BB L WEhORIES MR —E %5,
OAL IR TV 3 EERCREEES RN E 755 b O OEHMEEFHDI/biy, EBDO3EDS BT
13, B2 vot7 MiioK BT ENTESD, 1O SHER X OO TOHFH L, S8
BTV AVELNR 57 5 B RlALNTWS, Tibb, BNk 2 b (AILZLE b DT 28

Fig. 20—h IKEGAMI PM50 Fig. 20—i MIKUNI BH101H 125°
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D) DELFHALEVRITLCETINE—HEEEL A>TV 530 (BM F2; 3#BIR70, R200--Fig.
20—a, b), HWHILNRDLOEL X CEEB) « Ry — X L D OFBRbOHEREZ L VXTI EMRT
&, @ErE—HEEoTw330 (v NBIL; 32, 3 Fig. 20—c, d, e), #HB@ho» XMW
HOBEBOBENEVIITLTET, SOLTHBMOMMIAPLOEDL L VIZTLTES Gl BC20---
Fig. 20—f) 2>, XK@l « il — 2 & D DI bOMEHRE L VIXFFZENTES (R SB2L-

—F

@09 T

Fig.20—m IRINO 2, 66°~228°
MITSUBISHI SB

Fig. 20—m IRINO 1, 66°~228° Fig. 20—0 McCULLOCH 35A, 125°
MITSUBISHI SA
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Teble 6. 2> & 8 B © ~F &k #f &
i B Robo| % ws | w2 [ZEBGoH & #BCe
X Dri- Follo-Dri- Follo-|Dri- Follo-Dri- Follo-Dri- Follo-
By L WB D5 ver wer| ver wer| ver wer| ver wer| ver wer]
1 MHEOWE Nos. of gear teeth Z| 17 20 14 27 14 21 20 20 18 18
< 1.954
2 &< 21—/ Module m 2.0 1.25 2.25 1.5 (D P=13)
3 JE J1 f4 Pressure angle @ 20° 20° 20° 20° 20°
4 H¥hitz1r Working depth he 3.4 2.13 3.83 2.55 3.25
5 4 tf 7= |3 Whole depth h 3.78 2.35 4.25 2.83 3.69
6 MDA Axis angle P 50° 60° 60° 55° 120°
7 W iF Face width b) 9.7 10.0 13.0 12.0 6.0
8 Yy FME#E Pitch dia. d 34 40 |17.5 33.7|31.5 47.3 30 35.2
9 ¥y FHTWA Pitch angle 822°507 27°10/] 21° 39° [23°25’ 36°35’ 27°307 60°00/
10 A ¥ » 7 Circular pitch 14 6.28 3.93 7.06 4.72 6.14
11 A3 viEfE Cone distance R 36.5 29.3 39.8 32.5 20.3
12 #KDF Addendum hx| 1.92 1.48 | 1.42 0.71 | 2.40 1.43 1.28 1.66
13 #x D71y Deddendum hyl 1.86 2.30 | 0.93 1.64 | 1.85 2.82 1.56 2.08
14 TH F & Clearance C 0.38 0.23 0.42 0.28 0.37
15 & JC f4 Deddendum angle 6y 2°56’ 3°35/| 1°49/ 3°13’| 2°39’ 4°04’ 2°45/ 5°45/
16 %M\ f4 Face angle 8%/26°25” 30°067|24°13/ 40°49/|27°29’ 39°09/ 30°15/ 65°45/
17 HEMJTV A Root angle 8r/19°547 23°357|19°11/ 35°47/|21°11/ 32°31| 24°45/ 54°15/
18 pSEMERE Tip dia. di[37.53 42.64 |23.14 27.99 [35.90 49.59 |  32.26 36.86
19 Ey FHTWIESA? DA REEE
TOHED 19.26 16.32 | 9.75 18.01 [14.80 22.80 14. 41 16.16
Pitch apex to crown X
20 QU h A Helix angle B /KO0 40 |/£35° £H35°Ak35° £35°/35° £35°74H25° £25°
rr—L
% F X[ hry=h—he, 14. ¥y FETWIEAD BV GHE
1. m=____:1 or ;n=_;i2 hez=h—hk1 jﬁif@ﬂﬁ%&
1 2
9. he=1.7m 9. TRWFE c=h—h Yyl Xo= ‘;1 —hky Sind,
_ 10. thyTfh
3. h=1.889m iy ¥ = vl
: F¥{f| 0rg=tan-1—12
4. tan 81=—LZZ— ! R X1=—‘;i—h:clsin81
<2
cos 2 + €=+l byi=tan-1 /71 \
R 15. W S hlhHs
sin Y3
tan gg=————= 11. HERMETVWA & b
cos Y + 2L e
2 F A dka=0z+67, Wk Z
5. R= 28;1; 5 =4l dk1=5+07, TOWTREEZRL 72,
12. ®WEMATWA
6. t=mm 16. ENS «
F Y|l 8rg=09—6r. - 1A R
7 wEOR =0 —0r, HEOHE T (RS
E =4Vl 81=0,—6r =y
£ hey=0. 46m " : 2R
g 13. Iﬁﬁimﬁﬁ wB—_~90°-—-32(0r 81)
+0. 39m(2_1) .
O F X drg=dg+2hi, cos d Rp— drg(or diy)/2
3 ) sine,
=4 vl hey=he—hu, E=xv{l
— Rp—_d1(or d5) /2
8. WITOF dky=d;+2hk, COS 3, sine,
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Dimension of bevel gear.
= % SB | = 3 SA |BHKHTK |t BC2 [mv v SB21| jtht PM50 |m 'y NBll|<=v 3 F35A
Dri- Follo-Dri- Follo-|Dri- Follo-Dri- Follo-Dri- Follo-Dri- Follo-Dri- Follo-Dri- Follo-
ver wer| ver wer| ver wer|] ver wer| ver wer| ver wer| ver wer| ver wer
14 25 17 30 16 16 14 21 18 23 14 21 18 18 17 29
1. 69
1.25 1.5 2.0 2.25 (D.P=15) 1.75 1.75 1.0
20° 17°307 20° 20° 17°30/ 20° 20° 17°307
2.13 2.55 3.4 3.83 2.87 2.98 2.98 1.70
2.35 2.82 3.76 4,25 3.18 3.29 3.29 1.888
90° 90° 60° 60° 60° 60° 60° 55°
8.0 10.0 10.0 13 8.0 9.6 8.0 10.5
17.5 31.3 | 25.5 45.0 32.0 31.5 47.3 | 30.4 38.9 | 24.5 36.8 31.5 17 29
29°15/ 60°45’| 30° 60° 30° 23°257 36°357126°007 34°00/|23°257 36°35’ 30° 19°45 35°15/
3.93 4.71 6.28 7.06 5.32 5.5 5.5 3. 14
17.9 26.0 32.0 39.8 34.7 30.9 31.5 25.1
1.40 0.73 | 1.67 0.88 1.70 2.4 1.43 | 1.69 1.187 1.87 1.11 1.49 1.106 0.594
0.95 1.62 ] 1.15 1.94 2.06 1.85 2.82 | 1.49 1.99 | 1.42 2.18 1. 80 0.782 1.294
0.23 0.25 0.36 0.42 0.31 0.32 0.32 0.188
3°03’ 5°10/| 2°31’ 4°16/, 3°41/ 2°397 4°04/| 2°28’ 3°18’| 2°39’ 4°03/ 3°17/ 1°477 2°57/
34°25’ 63°48/|34°16’ 62°31/| 33°41’ 27°297 39°09/129°18" 36°287|27°28’ 40°38 33°17/ 22°42/ 37°02/
26°12/ 55°357|127°29/ 55°44/| 26°19/ 21°11/ 32°31/23°327 30°42/[20°46’ 32°32/ 26°43/ 17°53 32°18’
20.17 31.93|28.39 45.88 34.94 35.90 49.59 [33.44 40.86 (27.93 38.53 34. 43 19.08 29.97
14.97 16.87 |21.66 24.74 14.53 14.80 22.80 |18.71 14.54 |11.51 17.71 15.00 14.13 8.16
F25° FE25°(425° ££25°A&35° £35°/35° A35°\/E35° 4H35°/35° F35°435° 4H35°| ££0° AHO°
e~
_ Rpcosea
cos wt————RD
_ T,
Tt—ZRD( 3Rs +inv @
'—jil’lV wt)

YVEHE, TY & Tt DED
INEWfEEE XD a0 RV

L,

P
o

IHiT

DI DYITF

BHELBRWHE S hpE THEN
AR W OEINE | &kt
LU CEEEIC X 5 ENA bt
BWYHPTESPET = v 7 LI,

17.

T TRAFHTE b T

ws 7Y~y v ERXCHERY
AT,
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Dimension of bevel gear.



— 4 — WEABREIRRE 1835

--Fig. 20—g) 2, WEHEIDOAMLT A bk X OERE)H « Rl — A &L D OB bOWELZ L VIXT T &
MATES (b PM50------Fig. 20—h) DB 54, X5, HEMIO»SWEOHMEZ & DIXFLT
EBRFTEPRTRC—EKEL > T30 (ZE BGI01H---Fig. 20—i) »#»h, ZOREKEEI,

1HDOENTNOHIWEDINFEE & /NS LEFILT, HEHOHBIS 5 W IdERbE it D
BT Th, TOMANHE - FLEEEETELLIOIRLTDHEHHDOTH S, ZNHOBEKKE
FIWTFNRETA I =7 AGEBEMROrbR TV 52, The &R UMEBTH D 508D, GifkweE
FEERREEEL TEs A EVRTFLTELVWI I 2K BRABRLWIEED LD LD 5(BHRHTT
HTK--Fig. 20—j, k),

EEHCEE SR —O b DOGEHHERIZ, VWhbds (<] OFHOrmL LAY, WEESCay
A7 Y CEET 200 THA LV, ZOHAR, BEk X CHEMOMNOELZ &V IXTFLTES LS
CLTd% (BEBC 6------Fig. 20—1),

AEHOLDL, MED S5 LRTHER [ 1 OFHO»IBLIERS, OISR X CHEF
BEAEKDOX SICECLLFTIETL TV 505, FHTHEH D P> S WHORSTER 23N 5
Z LB,

PIWHEL, FLALEDOEERENVIENLIWET, Thi¥r — L2 IHE GFBERT70, R200) 28
ShbhTws, B#ElLE, c=10%0 (rYy NBIl, BHKHTT, HTK, A BCs6, =[F BG
101H, 19 /S1, S2, S3; =Z%SA, SB),e<1D3® GHERT0; £5MG5 T Fli2, 3;
B C20; =¥y SB21; FHER20; AAMF2) 5H0, Bo#L TV 5HDiX 0.67~0.85 OHIFIZH
B, INSONPIHEDOR LD DOV THEL 22~HEDOHEL Table 6 D: k) TH5,

hZ:, BTEHOEELMRNODDOTIE, HBRbO»SHHOTMIC K~ 7Y v 71 A3 o5
2AZ DB THEDORSDSTH5HH, RERDIEI»IWHEHORBC - AT YV I1H (v E v
NB11, SB2l; = BGLO1H:7cZLAF A L), K—aAxTYvs 2 Gull, 2, 3; B#HHT
T, HTK; ik BC20), =— FAR7 U v 7 2 {8 GHERT0, R200), T (RAF 2) 75X aib %
PO bbb, TEEDODOTIE, PHlISHELEHBAERTE S LT L TR LFHRER SV
5, PP IWEEHKC R —ART Vv 72— KELTXDIATH L, TOEPRElMSDIE R~
RT7 Y v 7 2{f, WEARDIZ > SHEDOAMBILEL D OFBbIC R~ AL RT Vv 71 A2 b7t TH 2,
b bAREKOEEHHEHD b DT, WHHDOKIS WHOTMIC K~ LT Uy 7 HET=—F i
R7 YV 7L LT 2l e b, BEHROO»SWELFOTINC K- L7 ) v S itR=—
FART Vv 7T AT 2 b bh, 1 XO»SWHEOME & DTS v X 5 ek
DWZTIFINTV2503H5 (=9 » 735A--Fig. 20—0) Z &1, ThINIPOERBITL B
THEHRBERHOBINE & K ICEHL SR FIT, DX > ikEt LoBEE LT b5, LEE5 5
Hbhb,

B & > X ORI DL, B OPM-rSRELOXFETCObOVEFSH TV BB,
SIENOLRTEEBELT, 2774, F—DvFhd (FRITEV--r v SB2L—#E)rb)
oS IEATRERHAL TV 52, WEXbDOHOEEIHLLT—ARELTLESTV B 3D
(BAMF 25 it EPM50), ER@hilds X OHBMO™AIO X HE S IR —FKLL T2 bh Ty
53D (ZFESB; < v #535A) ¥d5,
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BERVCTNOBMOYH M b, NRO» I WEOEESHYEREZRD, 2RIOBERELYDL
22 B MEROE AZRICTEENI S b TVT, LM hORV X 5T Ih Ty 5%, i
i3S Y —AERAL TV S $DDEREVE, EFTAAARERFALTWS40L5H% (FHEIT0,
2005 jth i BC20; A/ BC6: AMF2; =945 35A),

3.5. W#NAB (Fig. 20—a~o)

LEEH BT b D ARAI M OTIR R EFE X ) D& THMIC R VT, 21O 7 7 v I TAHRE
ZEFEL, MHRCE SRR UEFIALT, #v FHBWVIEEL FT, MR XCMLEEZEE T
ELHWELRS>TVDH T LT, WThOBEICHILATH 5. 4, ML E T ToEBICEL T
PRBEOITTD, TIbbEIEL IR D LD, TDE D DFHSO~TE (MFATLHLAE LA
IEIED B VIEHRMA 7 7 v I B RF R DSPER) % 1in = 25.4mm iTH—L XS Vv 5
EHD D, MEMAMLEE L TRIESR TV BEETIE, MW b bRET T 56 AHE M OBRN:®
REBHTT 50, TOFEEZRALTETVS 300850,

MBHE 75V IRMLTEL P CTEETSO (BMF 25 b2, 3; ik BC20, PM50; FB
R70, 200------Fig. 20—a, b, d, e, f, h) 1, AAFMEROMAFATCR BT > TH Y, +» T
E#&E S 5 d0 (mEv NBI1, SB21; B HTT, HTK; #i BC6; =E BGIO1H; =3 SA,
SB; £Y/S1, 2, 3; v #73A--Fig. 20—, g, 1, j, k, 1, m, n, o) i, MR
OMENECRLN Y- THBZ LRI ETHAEV, WTFhIZLTH, AILEERNNER L D7 7 v
TERTNL DT X D EMEIRIC X o T—the R - TEIETE 5 DI TH B, Z0 5 LRI RHIO
7SV OLMBEMEE, AT T4V (BMF2, 3BR70, R200; #ili2, 3; itk BC20) THi%
Eh530, Rlo75v o (BEBC6; =3 SA, SB; 1Y/S1, S2, S3) AT 55
VIRRATERO 7 5 (ZEBGL01H, <y # 75 35A) &AMHLENE KR+ —THESh 30,
RATERID 7 5 v 2 & I ARAE ORI IC A3 5 EFSC X 5 EEEO L TRHREGSN530 (rE
v SB21, NB1l; B#HTT, HTK), ARIOT v L AR EAM»SFF 0 L Tt
PH—ERIZ 2L BN TW5HH D Gl EPM 50) &, MEA#E 7 7 v & OFEFRIBBICL > T
A0ADERBERAEIh T3,

MEAZLE D23V, N7 7Y SONTIChT IS I KA L b, TORAIMERAHLTL
FLARBCHbETID LI EMBTESL5L (BMF2; =E v NBI1, SB2L; Juli2, 3; jfik
BC20, PM50; =[E BG101H; A BC6; =3 SA, SB; 19 /S1, S2, S3; = #735A),
WNEZMAZIMIZ 5 STEHETES L ST Lb O, MIHAPLAFEENAT 7V VRELBRET
MPTEfCzo 2 gh (BHHTT, HTK), WEAMAZMIZ 7Y ITERTESLOIRLT
B5H, MIHHAPLRFEEANERO 7 5 v SREFEOWFR LA, METHRLREEN IS Z $h GIER
70, R200) EETEDLDNREND 5,

ZDOAFNIE DN 7 T v LEEHEERE OMIF 213525 T b T TH 523, HESCOHEDHM
WEDENDSHDERT L, MUEEFC I pbE Oy IV EiafiELLTLES Z
ERBELBVTHD, LicdisT, WTFhOBEL ZOMTE2TELRFIRLTHIORFERESh
TWBIEh, »EHEDESIEAD . —%, WEFMEmCLEs (BHHTT, HTK; ful2, 33
=%SA, SB) »AM7FvIriREHRZEES (¥ Y NBIL, #EPMS50) 2, N7 Z7 v ISAE
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Ml ozl b 785 GFER70, R200; bk BC20; =EBG101H; =& v SB2l; #KBC
65 Z%SA, SB) #, ThbD5bWTFhp2 0% MHT 54, K CEHREBEMEROTLK L LHE
SETEBC L5 THRIDL SN HIh TS,

ML, MERDOHI L B, FAHELITHILSXDOMLNEE L TRAEIROLEHIh T
Bo —Kf, BHCHEEZRMTED LS THERINI 3~ 4R F L b kD LABAT L ESTHIRES
oD Lied, BETIE, KK TROZESTHE « D5EDARACHE LTIV 5HE) D FHONHE
MFENTHASN TV 5, Thbb, ATHNE JISB48R2THEXIN TV 51 DT, HiFIILDS=
AWK T, EE 10in 5 254mm #H5K 80 MO LDARE 5 & L—FRINT, 90 D BViE 100 L DL D
o0 bh TS, 13200, BIRARS0cc 7 5 AD =y ¥y %L AAABTHEE 12in % 310 mm,
Wk 120 f, BB VITEEREE 20 H B3 30cc 7 FAD =V Ty R L 7o AAB CERE 8in = 203
mm, #3 60 HORIEDDpbhih LTV 58, HEOHAER 50cc 7 7 ADMLBTIE, £OA]
HACRENZMASH LS LERLT, EE 10in K2boT 12in OAELERAT BEHSE L - TE
frvbhTws, TROMLBCHE LcHEO WO~ EBE L Fig. 21 0Lk D TH5B, 2L
AT MBS D> Th 10in, 80 DRI—HMAEHAL, EHOBELIEELL,

3.6. WEMEN—IEL4EER|EE (Table 7, 8; Fig. 22)

FBE RN 2 35 T 78 o 7AALBE O HEE B E 2 — 353 4uE Table 7 0L &) Th %,

FRIRSOMABITOWT, KA bF v b 1SV S ETOEHSINCHEL TE—RE 2gr, BE
20kg OERTREL, F#REOEBRRETOEREC SV TRFE b, JORERELHEOXE
HBNCELSY L C—FEL 7 b D23, Table 8 Th 3,

DT, T, WRENRSER, HAFERE2L4RERICKRTS L, Fig. 22 0L H)TH
%o
INLDHBHBHNIERSD DB X I, BRAEE 20~50cc D= v I v 2L ML D £k
BRERIT 7~14kg OFFICH D, ZTOLEERBCHLIDI5Y 205550 H L TLEFET LD
%ﬁﬁ@(wfh%1Mnﬂ%%%)ﬁ®éﬁ-éﬁ-éﬁu,mﬁ§§®kmt##baf&&—ﬁu
B2 LDL TS, THIVEEE DRI D b® TAKRTEOR I RBRENC 2D 5N T 5 YADES
THHH, MEROHECOWTR, X TRBMICRIISIAbh T340 TH 5,

VWIhOEEL, 2RERON1/28=y Vv RERTLDOLN TV 5, KHEE 2~3ke, WHE
& 1~2kg, v FALZOMER 1kg BEET, =V I v OBERIIBEICALERS D E 1T 27
W, v Iy HERIEOBEOLERERICNLTL L - L L REREEEZLDTV B, W E DML
BA=Y v T vy 2y Sy LRI L TEBIL TR 5L, $7ERF v Y~V OV ZLRES
IS THL T, L0 —BRALSh TRELINIUE, s, XD EREL DK DO % HETIEHE
CRIEL S 2RO DZSh T 53D kbbhd, LEd > TIOED=Y v OBES, FEAA
BOBERZ L) —RARBEETI VoDV RTLT BRI Y b Ao TVDEE VS TEIL 2220, b
BB, BRER 50cc 7 7 ADIDHE 5 THTH, FOLEFERIIHEVLOT 10kg &, 55511
~13kg OREAICH Y, HWLDOT Ukg BTHHH, FhoDzy SvHERIIELLOT 5ke 4,
£25 6kg KT, EWLOT Tkg BERLDTVT, v IV BTROENLKTE BOECASE
BLTw2Z20b0 b, HEER30~40cc 7 5 ADLDTIE, =y IV HER 5kg Figs-FhITF,
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Table 7. Al $A e
Specification of
ISEKI R70 IRINO S3
v v |E n| B = £ TAS P71 |GASUDEN G3B
Vi A 4 Y 2 2
woom F R %= w % w
= g = v v v (gr) 3675 4036
g Eid; Egrg 1689 1638
gr 897 651
g ol # (gr) 1510{ 613 1260{ 609
N v F o (gr) 928 646
A & 7 (gr) 7802 7580
<t B =V IvaEk 133X 241 X 252 170X 234 X 293
(ZEX2iEX4£8Hmmn)
&k (BEXALIEX£Emm) 1514 X 635X 458 1646 X 500 X 455
Y v E| B X 2 (cc) 21.5 24.9
E i e 7.2:1 6.8:1
¥y U v X K 1 1
8] £ (mm) 30 31
1T = 30 33
T B N f K (mm) 1.00 0. 94
YU v FERE £ hva f# 3L
i R % R Fovy A Yaza—U
YV v EFAF ; 8k % s
E X bV A+ v HME T3 =N THI=g A
R Y v K 2 2
i 2| * il = £ - 1 2 £ - A 2
IZVIEYRT VT = Far 1 = — Fr 1
AV EYRT YV S (A £ ) (A 21)
& 1k #% 2 ® 7=~z 7 ==K
LK P11 C 7[RRI P C11
SN 7O R Yy—F. s ERAFvoSLS
L A A 77y —AERY Y v FEH
moBE o & X % = % = R
A Bl Bz 788 (cc) 540 780
=y IV A4 AL 20: 1 15:1
SEAkEE| £ Xk F K 7 rVEATSAKTIA KA N< TR
fN=Tx T k
£ ZMP—91R fHEMEF3
X 7’ HITACHI16u C—6H
NGKC50 NGKc_7)
BMEEE| R & — %2 FR v — 7R v — 7R
i XE—5 05 F B & B &
HEEE| £ X F — 7 L IAS L
RBEEE| 7 5 » F B R ﬁiﬁéé}ﬁj‘;} ﬁﬁ;@;]ﬁfg
Sa— S
ATV VS 2 ATV VT 2
73 9F54=vy B
Eaugl 8 kX H® A 0.8PS/6500rpm  |1.OPS/7500rpm
B K b 0. 10kgm /5000rpm |0. 102kgm /5500rpm
mOH H B = 500gr /PS-Hr 520gr /PSHr
(6300rpm) (6800rpm)




MFABEDHRERER (LB - =K » FR - 35D — 49 —
2T
brush cutter.
KYOEI GM5T | MARUYAMA 3 | ROBIN NBi1 IRINO S2 SHIMABAYASHI
GASUDEN G3B | GASUDEN G3B | ROBIN KN—21 [RAWASAKL ~ IxawasakI KF—10
2 2 2 2
% R R x5 w ® %
T
4103 3832 5323 4905 4924
2146 1851 3376 2059 2336
645 1091 1033 634 1033
1213 { 568 1832 { 741 1716 { 683 1244 { 610 1624 { 591
402 721 729 988 954
7864 8236 11144 9196 9838
156 X 235 X 314 154 X 233 % 288 173X 307 X 246 179X 232 329 180 % 229 X 330
1630 X 563X 419 1665 X 610X 410 1760 X 665 X 455 1680 X 702X 535 1602 375 X 365
24.9 24.9 32.5 35.0 35.0
6.8:1 6.8:1 7.0:1 7.0:1
1 1 1 1 1
31 31 36 38 38
33 33 32 31 31
0.94 0.94 1.12 1.225 1.225
il WA 1§IJ hvA £l b gidl hvA &l b
VazZa—V YV a=a—VlV VazZa—Vl YV aZa—Ul YVaza—V
& &k ffr 73 Ju—AAy % Jwu— LAy F Ju—LAyk
TN =7 A TNI= A ThI=7 4 THI= A T3I=Lh
2 2 2 2 2
g - N 2 F - 1L 2 K - 2 K - 2 ,—}-‘( — ) 2
= — F 1 = — F 1 = — F = — Fn 1 — F
HElhZE(A 2 1) HElZ(A £ 1) Eﬁmﬂ( AR /b) HElZ(A 2 1) E!ﬂkm(% z /l«)
7 =— LR 7 = — LR 7 =— LR 7 =— LR 7 < — LR
UL P C11 REEEPLIC7  =FETIFEMI |[RitEP Cl1 U PLICTV
1:7\}/,\11/7 EARAPFvINLT )—F.ins ERFVILT ERAFv/oALT
oY v LER Y v KER 75wy — AR Y v FEE >V v KEER
‘é%iﬁ (@r%iﬁ % £ N % = R % % 7
720 720 1030 865 645
15:1 15: 1 20:1 20:1 20:
TIARANRTRNTFATANT IR 7 7 VHEAT7 A K|7 7 vRRA7 74K 7 7 vHEBE7 714 &4
b y {=Tx b AA=7%b L= E b
fIEMF3 fliEMF3—B1A =B =FEEE
FBK—LBL FBK—IBR
NGKC—6H NGKC—6H NGK7HW NGK B—6 NGK B—6
e — 7R r— 7K r— 7R v — 7R r— 73k
[i=8 b5 [i=N b5 [ 5 & 1= s
5 L JAS L % L IAS L 75 L
258 L EE ﬁiﬁa%@@ ﬁ‘t@u@ﬁ% ﬁég@ﬂ: ﬁi‘ix_:ulﬁfﬁ
Y oa— v - N v - =
ATY VS ATY v 747')/72 ATSYv S 3 X7)/&'1
=] IAs L

1. 0PS/7500rpm

0. 102kgm /5500rpm

520gr /PS-Hr
(6800rpm)

1.0PS/7500rpm

0. 102kgm /5500rpm

520gr/PS<Hr
(6800rpm)

1. 6PS/7000rpm

0. 2kgm /5000rpm

400gr /PS-Hr
(6000rpm)

1. 5PS/6000rpm

0. 18kgm [4500rpm

380gr/PS-Hr
(5800rpm)

1. 5PS/6000rpm

0. 18kgm /4500rpm

380gr/PS-Hr
(5800rpm)
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Table 7. (o3%)

ISEKI R70 IRINO S3
£ @ (| RARAHEE K OB A & E:)
A A AL il 3 #OK = A TIAI=T A
. (Efilir — =)
» ¥ B/ # 7Yy — R 7Yy — &
_ r FEERERE 7% L "
RMr—2| R — 2#MHE MET VI =T AEG@EAT NI =7 b4
&1 7 & T
A2T3 A3T2
7 AEXAEXE  (mm) 28X 24.8X 1247 26X 22X 1253
» BREERG IR 3 E %5~y%’r—xoafx/f«\*w$m§%$m§
z 8 ®| = & @ # H gilﬂﬂﬂsmm R S45CHE
” NEXE (mm) ?x 1200 83X 1265
” Eih3z K= 1 A= (Y —1)
(s —n)
” HRRIR7T Y v/ R a0 fRRESMBEE &S
Sih=—Fn 3 =
739 F KT AEAHR ‘\"—rn’r%ﬁ':/"]‘é% h Ui A
a
) R oo s L A 130° 66°~228°
fz 8 b & A F R MATILFEEF | TAILERRAETF
wOE OF oM OH TAI=AEE |(TLI=TrEE
(ADC11) (AC2A—F)
w B Ok R Fr e LA L E YR T ARSI
) (&)
- H e 17/20 14/25%25/14
M o#® F R Fy¥AA ¥y¥ 7y —=A
EXBH A ¥ v FoLilsg = F A2 £ - 2
} (N1ImY—L)
W ” ” X - 2 £ - a1
(N1 —L) ==l
o OE IR E IR VA L E=l
M 44 L R
o OB OfE PR BE 76 W % K E W B
» o AME(mMmM)XE(mm) [255X1.25X17.3  [255X% 1.25%25.4
X A (mm) X (k) X 80 X 80)
o AR Hor b F oy b
b I S E(=vovh) [E(=vIvik)
BN T OHE # % £z H
A~V FLER N ﬁig7)bi:7A€7/LS:7Aﬁﬁ§
' 5 A2 T3 AC7AF
54 £ (mm) 22¢ 16. 5¢
IfIBLIEZ T AR A] Wik, AAML [N, EAED
$ & B F £ A
= v Y v @ . H v F o=v U vRt




AL OHERERAER (LU « =4 « SF2 - BN — 51 —
(Continued)
KYOEI GM5T | MARUYAMA 3| ROBIN NBl1 IRINO S2 SHIM%%%YASHI
] E=l E:) £l H
= I 7 ] & i ThI= A & ]
(B —R)

VAR IRV y — A 7Yy — R VDRI S + 4
75 L E=l H 7« L
BAT NI =Y AE@AT I =Y AE/@ATN I =T AE@AT LI =7 AR ENT A= 25E

&7 17 ST &1 7 e
A3T2 A3T2 A3T2 A3T2
28X 25X 1160 25%20.8%1283 | 26%21%1390 26X 22X 1253 28X 24X 1200
SR LS F A A «wm&%m%%a v F o — ADIE| A A RV EIZ R A VIR ENE
G % REMES TKAZ|REMS45CHE |[REMS4SCHE |/rn—2rx2YFFVH
& SCM6 rhze
7% 1310 12X 1298 12X 1276 8 1265 10% 1220
F - 1l ,—]—:—/1«1 F Y P | d‘f—/lzl A —- 1
(s —n) W —n) (F>—n)
§ﬂ+§rmt%¥kAﬁ Sﬂ—ﬁé‘vmkﬁ‘ﬁf‘*ﬁ: ﬁﬁl*‘%rmﬁéﬁ*uﬁ ﬁﬂ—r%iﬂak%%“*ﬁ 22
—fEEAF v TV R LA & F'A‘ﬂ‘/l‘ﬁ? h UAH F—HEAFy
/ﬁﬂ:
125° 120° 120° 66°~228° 130°
ELE%IS@EE%* v MEAILEBETF +ERAT MV :ﬁ?%}fé’gfff&s ANARAETF
TLI=ZGAEE |TLIizvadsE |Trizviasds |[Tri=vads |[#K (Vv R)
(AC3AF) (AC2AF)
AR TARRIL AR FARRLF|R M FARRLF| R TARRL | R F ARV (E)
B)lv (&) Y ()
17/22 14/27 18/18 14/25%25/14 16/16
¥Y 7y —= ¥y /Y —2 ¥Ysry—= ¥Fyryy—A ¥ sy —A
s o~ 1 K~ 2 A - 1 A - 12 A - 2
£~ 2 K - 2 A - 2 A - Al K - 2
= F2n1
E5) " I L <)
RS KAZHE { REBRE K H A 5
254X 1.25X25. 4| 255X 1.25%25.48 255X 1.25X25.4| | 255X 1.45% 25, 4
xsogxa-:;; X 80 X 80 X 80
; v A 255X 1. 25X 25. 4 255X 1. 45X 25, 4
F R B 255% 1. 25X 25. 4 X 100 X 90
X 50 255X 1.25% 25, 4 FLIRRLGE
BE e $R3E X120 255X 1.45X 25, 4
255X 1.25X25. 4 X 90
255X 1.25%X25.7 X80
X80
F v b & KL b K F v B > v b B > v b+ &
E(=vyvh) |E(=vyvh) [k (=vyvh) [k (=vyvE) |E (=vyvk)
) £ EEl =] "
BTN I=TALEHT LI =Y AL
T2y AEEEIEE &' RERE /v — LA BETL I =7 684
A3 T2 A3 T2 v % & A3T2
22¢ 22¢ 22¢ %199 K 16.5¢ 14¢
BRI, %EE’}‘ ﬁﬁi&@«?‘f%{ AitRe], AAELD |§ike, EAED N - L)
H =vI Ut 759 Fr—AfHE =vI Vit 75 9 Fr—AEH =vIvFt
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Table 7. (o3%)
HITACHI BK25 | KYOEI MG2T
v v |® A| # = 4 TAS J—33
H A 7 g 2 2
®» x®w F RX % w % w
& g = v v v (gr) 4431 5620
& il (gr) 2217 2727
L] ‘&K (gr) 634 1036
4] o b (gr) 558 450
A I ¢ (gr) 634 401
by o (gr) 8474 10234
~t B =vovEkKk 148X 304 X 215 185X 250X 322
(EEX2EX£FHmm)
Lk (£EX4EX4EHmm) 1770 X 520 X 650 1750 X 580X 515
vy v E| = g (cc) 36.0 36.5
E A8 It
vy v 2% 1 1
N £ (mm) 36 35
T B’ (mm) 35 38
T = £ K 1,028 0.92
vy v X R E £ 3% £l hvA
Y Vv EFTALF Jr—hRAyk 73
FX Y| AP v MHE TI= A TIAI= A
ALV U v 7r¥ 2 2
L Z| *E i % A= l=—Fr ilF — 12
ISV I EYRT Y = — K1l = — F il
ERAM/EYRTY VS = — 1l HEfhE(A 2 0)
& b &%\ B a8 FA4 Y77 AR 7= AR
WHELRE P D11 RUTHEEP11CY
AN Y A F/ALT R VST
WO AL P E v Uy KRS vy v AR
®moB o #H A hE, S4vT7A % E X
RV 7R
R Bl s vy 788 (cc) 825 1000
v I vE4 VESLE 50:1 15:1
Sk E | & Xk F X TIARANT TR T FL RA NS T
b b
R i3 fEMF—3
=y X 2 HITACHI NGK C—6H
HALOX B—46|
BEEERE| A &4 — &2 F K 7 — 7= 7 — 73
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Outline of dimension and weight of brush cutter.

#1835

HAAR 20cc 7 SADHDOTIL, =v
VYMER 4kg FWIRT, L{RKBEED
BROSKREEII T~8kg BELI T X
> TVBDREDHT, PIKRAER 50cc
7 5 ADNED 5 b TEVWERIC
5L, TOEKRERMITERETHED
BHMAEZETVWBZEESPHEVLS
TENTE S,

TDT EE, RELEEREDO»HD
BB LA EEME LTI, 40~
50 cc BED HIRFED KEVWHDO=Y
TV EREMLIONIMERLE L Sh b
LV, $SD05EhEVKRERA
RD» BT ORVTAMEERE LT
X, 20~30, 40cc BEOHIFED/N
SNy PV EREHLEIVERCLT
L DEERIOMIAE T, R ARMicE
5k5uhbbOLEATELISTE
hbhvd,

4. WA RITERER AR EE
(Fig.23—a, b; Fig.24)
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® % ¥ T ® ¥ Variable speed motor ® = T=A il Vertical shaft
® {£ 8 ¥ = v Gearing chain ® M4A B+ % Brush cutter holder
7 7 v % Claw clutch ® =v <o vIfhE Brush cutter engine
® {8 7 = v Gearing chain holder )
® AEEHLEHE Reciprocating motion ® Miskg=v v Brush cutter engine

R convertor 7= % 4 #k F Flexible coupling
bt 7 -3 — ¥ Traverser @ trs¥ vz 7T Torque pick up
@ 7 v 7 Rack v 7
¥ = o+ v Pinion 7= b % #k F Flexible coupling

. ek ity 1 S 1

® /K& P @ Horizontal shaft EIRS R < Eeg & pulley to pick up
® % & # @ Bevel gear @ % 7 [l 1 ¥ Electric power
@ #» X W E Bevel gear tachometer

D
fuel tank

200V, AC -

Fig.23—a M A B #E K %
Test equipment for cutting performance of brush cutter
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@ EL7Z 9 FE Centrifugal clutch holder @ 7 5 v F Clamp

& ® 5 v 7 Rack
@ #7755 %% Centrifugal clutch cover ® ¥ = #+ » Pinion
® Ei#h¥sX ORI Long shaft & long shaft @ i z;ﬁfz:z + Worm & worm wheel

7% case ® 55/&Y=# Rack & pinio
@ fFEMFEE A2/ Y Inclination adjuster Z i - ¢ pinion
® % 4 Circular saw () 3 ; ;1}:&517 Spring to fit rack
@ + A 7 E Torque meter @ ® 4 Counter weight
@ B il 5 Horse power meter - . .

. - G H% L % Wirerope to feed the
@ MK B & A Fuel consumption meter ® #* * timber pcut
Bl % & /8 & r. p. m. indicator #H L v -3~ Lever to pull the
@ A K Timber cut wirerope
o O,
S
\\\
2>
X \
5 ©s
= ﬁ

i3 # B ® &

designed by the author (in profile).
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Fig.23—b AABSERTMEASABRIEE
Test equipment for cutting performance of brush
cutter designed by the author (in plan).
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polF, =vIVRED A~
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Mz s<) T & xERCHE
EHHA LT, £X2m
ROEFWED LA (FH Test equipment for cutting performance
ERTCIE4 X4~9 X 9cm? D of brush cutter.
TFAMEMER) %, 2 T—KER 5727 5 v FEHEFIRCEE SR L, I R#MREE 7 L — A
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Fig.24 APAMSEMTHERER SRS E
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— 90 — MERBRGMERE H 1835

PISTON DISPLACEMENT 50cc

CRCULAR SAW [Oin dia, gOteeth PISTON DISPLACEMENT 32-5 cc
~PERIPHERAL SPEED OF CIRCULAR SAW  86-7 88+ m/fec CRCULAR SAW |0in dia, 80teeth
66-5 cm/fec BRUSH CUTTING SPEED  70-6 cm ec
BRUSH CUTTING SPEED 589 cm/fec PERIPHERAL —————— 8:000~8100rpm.(106:4~07:7 m fec)
50-9 cmAec SPEED OF ————-— 7450 ~T:600 ~ (994 ~10-0 Msec)
463 omyk CIRCULAR Saw | —"— " ——-— 6950~7:000 - (92:4~93 mAec)
cmygec URUERARSAR 6:500~6550 - (86-4~87-1 m/bec)
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P _
AR OUAERER (LS + =4 - FH2 - 59) g —
PISTON DISPLACEMENT 50 cc PISTON DISPLACEMENT 50 cc
SECTION AREA OF TIMBER CUT 4 X 4 cm? SECTION AREA OF TIMBER CUT 4% 4 cm?
PERIPHERAL SPEED OF CIRCULAR SAW  59:4— 607 m/Sec PERIPHERAL SPEED OF CIRCULAR SAW  62:3m Aec
DIAM. OF SAW X NUM, OF SAW TEETH  10in X 80 teeth DIAM. OF SAW X NUM. OF SAW TEETH  |0in X 80teeth
&
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PISTON DISPLACEMENT 50 cc
SECTION AREA OF TIMBER CUT 4 x4 cm? PISTON DISPLACEMENT I

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM, OF SAW X NUM.OF SAW TEETH

66:7— 681 m/Sec
10in X 80teeth

PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW'X NUM. OF SAW TEETH

§7-8 — 58:7 m/Gec
10in X 80 teeth
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Fig.26 MAAEE (Vr) EAEAGEMT b7 (T) SXORBEN (P)

Feeding speed of brush cutter (V) and brush cutting torque(7") and horse power.



PISTON DISPLACEMENT

SECTION AREA OF TIMBER QUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH

ARG TE F 1835

50 cc

5 X 5 cm?

60-1— 61«4 m/Sec
10in X 80teeth

PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM OF SAW X NUM. OF SAW TEETH

50 cc

5 X5 cm?
62:3— 63-5 M Gec
10in X 80 teeth
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PISTON DISPLACEMENT 50-2¢cc
SECTION AREA OF TIMBER CUT 5 X 5cm?

PISTON DISPLACEMENT

66-7—67-5 mAec

PERIPHERAL SPEED OF CIRCULAR SAW
10in X 80 teeth

DIAM. OF SAW X NUM. OF SAW TEETH
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SECTION AREA OF TIMBER CUT

5 X 5 cm?

72:8 — T4+ mfec
10in X 80teeth

PERIPHERAL SPEED OF CIRCULAR SAW
DIAM, OF SAW X NUM., OF SAW TEETH
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MAABEDHEREAER (LI « =4 « FAR « $5N)

PISTON DISPLACEMENT 50 cc
SECTION AREA OF TIMBER CUT

PERIPHERAL SPEED OF CIRCULAR SAW
DIAM, OF SAW X NUM. OF SAW TEETH

5 X 5 cm!
80-8 — 81-4 mAec
10in X 80 teeth
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Fig. 26—i

PISTON DISPLACEMENT
SECTION AREA OF TIMBER CUT

50-2cc

5X5 cm?

PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM, OF SAW TEETH

50-2cc
5X5cm’

594 —60-8 mAec
10in X 80teeth

PERIPHERAL SPEED OF CIRCULAR SAW  59-6 —61-8 m/sec
10in X 80teeth

DIAM. OF SAW X NUM. OF SAW TEETH
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PISTON DISPLACEMENT 50-2 cc
SECTION AREA OF TIMBER CUT, 5X 5 cm?
PERIPHERAL SPEED OF CIRCULAR SAW  88-1m %ec
DIAM. OF SAW X NUM.OF SAW TEETH  10in X 80 teeth
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PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM.OF SAW TEETH

MERBRIBUIRE H 1835

50-2 cc

5 X 5 cm?

79-8 —8i-6 m/sec
10in X 80teeth
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Fig. 26—m
PISTON DISPLACEMENT 485 cc
SECTION AREA OF TIMBER CUT 7X7 cmt

PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH
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Fig. 26—o

PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH,

50-2¢cc
5X 5 cm?

94-8—95-5mALec
10in X 80 teeth
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PISTON DISPLACEMENT 48-5 cc
SECTION AREA OF TIMBER CUT 7 X7 em?
PERIPHERAL SPEED OF CIRCULAR saw  73'| —75-2m/%sec
DIAM. OF SAW X NUM.OF SAW TEETH 1 0in X |OOteeth
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PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH

MHABROHERERSR (LG - =4 - F8 - M)

50cc

8 X 8cm'
562 — 56-2 m/Gec
10in X 8 Oteeth
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PISTON DISPLACEMENT 50 cc
SECTION AREA OF TIMBER CUT 9X 9 cm?
PERIPHERAL SPEED OF CIRCULAR SAW  87-5—89-5 mfSec
DIAM. OF SAW X NUM. OF SAW TEETH 12 in X |20teeth \
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PISTON DISPLACEMENT 50 cc
SECTION AREA OF TIMBER CUT 8 x 8 cmt
PERIPHERAL SPEED OF CIRCULAR SAW  78:1—81-4 m/kec
DIAM. OF SAW X NUM. OF SAW TEETH 10in X 90 teeth”
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PISTON DISPLACEMENT T 485 cc
SECTION AREA OF TIMBER CUT 9 X 9 cn?

PERIPHERAL SPEED OF CIRCULAR SAW

85 —88- Tmbec
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PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM, OF SAN TEETH

HERBBMARE F 1835

50 cc

9 X 9 cm?
90:7—94-8 m/sec
10in X 80 teeth
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PISTON DISPLACEMENT " 485cc
SECTION AREA OF TIMBER CUT 9 X 9 cm?
IPERIPHERAL SPEED OF CIRCULAR SAW  97-5—101-2m %ec
DIAM. OF SAWX NUM, OF SAW TEETH  12in X 120teeth
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PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM.OF SAW TEETH

0300

0200

0100

48-5cc

9 X 9 cm?

92-4— 95:0m/sec
12in X 120teeth
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PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH

. o 2.00
)‘L P-l«}T«-DOOS\W L Y P

50 cc
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PISTON DISPLACEMENT
SECTION AREA OF TIMBER CUT

ML DOHERERER (LG « =FF » A2 « $5M)

PERIPHERAL SPEED OF CIRCULAR SAW

50-2cc

5 X 5cm?
66-7 — 675 m/sec

DIAM. OF SAWX NUM, OF SAW TEETH  10in X 80 teeth B
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PISTON DISPLACEMENT 37 cc &
SECTION AREA OF TIMBER CUT 5§ X5 cm? o5 1)
PERIPHERAL SPEED OF CRCULAR SAW  57-8 — 56-7m Sec o
DIAM. OF SAW X NUM.OF SAW TEETH  10in X 80 teeth
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Fig. 27

PISTON DISPLACEMEN
SECTION AREA OF TIMBER CUT

50 cc

8 X 8 cm?

PERIPHERAL SPEED OF CIRCULAR SAW 78+ — 8l-4 m /sec

DIAM. OF SAW X NUM. OF SAW TEETH
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Feeding speed of brush cutter (Vy) and brush cutting torque (max.:Tmaz, aver.:T,
net: T¢) & horse power (max.: Pmaz, aver.. P, net: P).



PISTON DISPLACEMENT
SECTION AREA OF TIMBER CUT

PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH

RIEMERG R

485 cc

9 X9 cm?

85 — 88-7m/sec
12 in X 120 teeth
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PISTON DISPLACEMENT
SECTION AREA  OF TIMBER CUT

PERIPHERAL SPEED OF CIRCULAR SAW
DIAM. OF SAW X NUM. OF SAW TEETH

50 cc

‘9 X 9 em2”

90:7 — 94-8 m/kec
10in X 80 teeth
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MHLBEDHERERAER (LIS « =FF « B4R - 381)

PISTON DISPLACEMENT 36 cc ps
SECTION AREA OF TIMBER CUT 4 X4 cm'(1) 300
FEEDING SPEED OF BRUSH CUTTER 671 cm fec
DIAM OF SAWX NUM. OF SAW TEETH  10in X 80teeth
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Fig. 28—a
PISTON DISPLACEMENT 32-5¢c
SECTION AREA OF TIMBER CUT 5 X 5 cm?
FEEDING SPEED OF BRUSH CUTTER 70-6cmsec

DIAM. OF SAW X NUM. OF SAW TEETH

10in X 80 teeth
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Fig. 28—c

Fig.28 FUSEMEER (Vs) LARASENT b2 (T) SXOFEEH (P)

Peripheral speed of circular saw and brush cutting torque (7°) & horse power (P).
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PISTON DISPLACEMENT 24-9 cc H
SECTION AREA OF TIMBER CUT 5X%5 cm (2) ps
FEEGING SPEED OF BRUSH CUTTER 669 cm/fec 300
DIAM OF SAW X NUM. OF SAW TEETH  10in X 8Oteeth
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Fig. 28—b
PISTON DISPLACEMENT 35¢c¢
SECTION AREA OF TIMBER CUT 5% 5 cm(2)
FEEDING SPEED OF BRUSH CUTTER 669 cm/Sec
DIAM OF SAW X NUM. OF SaW TEETH 10in X 80teeth
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PISTON DISPLACEMENT
SECTION AREA OF TIMBER CUT

FEEDING SPEED OF BRUSH CUTTER
DIAM, OF SAW X NUM. OF SAW TEETH

RERBRIG IR

50-0 cc

5 X 5cm?

35-0 cm/sec
10in X 80 teeth
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PISTON DISPLACEMENT 50 cc n
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FEEDING SPEED OF BRUSH CUTTER 70-8 cm/ec 300
DIAM OF SAW X NUM. OF SAW TEETH  10in X 80teeth
qepts {200
. ?‘039)(0‘
. L] p
O
{1-00
|.
e
7
mkg
0300, o}
0200 T=o
242
) %0or0s,, \
0100
00 s 5-0 = L N
oVs 70 80 90 100 .
Fig. 28—g

¥ 1835

PISTON DISPLACEMENT

SECTION AREA OF TIMBER CUT
[FEEDING SPEED OF BRUSH CUTTER
DIAM. OF SAW X NUM. OF SAW TEETH
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Fig. 28—f
PISTON DISPLACEMENT 32:5cc
SECTION AREA OF TIMBER CUT 7 X7 cmt
FEEDING SPEED OF BRUSH CUTTER 70-2cm/sec
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SECTION AFEA OF TIWEER CUT P PISTON DISPLACEMENT 50-0 cc
FEEDING SPEED OF BRUSH CUTTER 18-4 cm/ sec SECTION AREA OF TIMBER CUT 5 X 5 cm?
DIAM. OF SAW X NUM. OF SAW TEETH 10in X 100teeth FEEDING SPEED OF BRUSH CUTTER  35-0 cm /sec
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PISTON DISPLACEMENT 32-5¢c 0-300 ®
SECTION AREA OF TIMBER CUT 8 X 8 cm? ®
FEEDING SPEED OF BRUSH CUTTER 70-0cmtec
DIAM. OF SAW X NUM. OF SAW TEETH  10in X 80 teeth ®
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Peripheral speed of circular saw (V5) and
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T, net:T,) & horse power (max: Pmaxz,
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S

Fig. 28—j

110 LZP
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PISTON DISPLACEMENT 50-0cc PISTON DISPLACEMENT .. 850-0cc
SECTION AREA OF TIMBER CUT 5 X 5 cm? SECTION AREA OF TIMBER CUT 7 XTem
FEEDING SPEED OF BRUSH CUTTER 69-0 cm/sec FEEDING SPEED OF BRUSH CUTTER  35-8cm/Gec
DIAM. OF SAW X NUM, OF SAW TEETH | Oin X 80 teeth DIAM.OF SAW X NUM. OF SAW TEETH |0in X [00teeth
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0100 o
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T v iR RIS ZE L X R 72384 (40~110 m/sec, Fig. 29—c
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ZHNIFERE, Fig.28—a~j 0t k0 Ths,
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PISTON DISPLACEMENT 50cc
SECTION AREA OF TIMBER CUT 7X7 cm?
PERIPHERAL SPEED —— 1038 ~~ 1054 m&ec (ENGINE o)
OF CIRCULAR SAW ==} g6-7 ~ 88:1 m 4ec| 6:500~6-6
DIAM OF SAWXNUM. ——  12in X 120 teeth
OF SAW TEETH ~ ——- 10in X 80 teeth
—=— 10in X 10D teeth g
. 5
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d
v
-
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Fig.30 ABEEZ LASXIz& & OMILEEVr)
EAFASEIT b Ly (B T, Esk Te) BLU
[t (P P, IEW Pe)

Brush cutting speed (Vy) and brush cutting

torque (aver.. 7T, net: T,) & horse power

(aver.:P, net:P;) at using circular saws with

different dia.
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Ihhbidbd b k5T, #iliRBREFICX
> TX DXEICEIT D 525 MILILEE Vs 23
Wit siconT, T, Te WML, Tmas b3
FYREFREVR T, T ITITFHEL B %E 3
TV B,

Tor Teor Twmae=ag— by Vy-oooeer (25)
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VL, SLEEN AR AL THERL TWB T
LRIV SETHR,

2VT, EROEBROHRE LT, F—AH
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e (ZOBEEE b TL HHEIR L%
27\, =¥ Yy ERE—E 6,500~6, 600 rpm
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5.4. SEEBETETRGELL & NIHAGEER M LY 5 & CRIMS) (Fig.31—a~d, Fig.32—a~c)
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PISTON DISPLACEMENT 48-5cc
SECTION AREA OF TIMBER CUT 7X7 em?
FEEDING SPEED OF BRUSH CUTTER 7-3cmfec

DIAM. OF SAW X NUM. OF SAW TEETH

10in X 80teeth
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Fig. 31—a
PISTON DISPLACEMENT '48-5 cc
SECTION AREA OF TIMBER CUT 7X7 cm?
FEEDING SPEED OF BRUSH CUTTER 29-6 cm/ec

DIAM. OF SAW X NUM. OF SAW TEETH
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PISTON DISPLACEMENT
SECTION AREA OF TIMBER CUT

FEEDING SPEED OF BRUSH CUTTER'
DIAM. OF SAW X NUM. OF SAW TEETH

[
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PISTON DISPLACEMENT 485 cc E
SECTION AREA OF TIMBER CUT 7X7 om? g
FEEDING SPEED OF BRUSH CUTTER®  65-7 cm Aec Ps
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Fig.31 EEMEEBEGEIL (o) 2L s EOEHRERE (Vi) & AAGERT

Fg (T) BXOFEES (P)

Peripheral speed of circular saw (Vs) and brush cutting torque (7°) & horse power(P)when
reduction gear ratio (o) is different (1/;, 18/53) and feeding speed of brush cutter (V7) is const.
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PISTON DISPLAGEMENT 48-5¢c
SECTION AREA OF TIMBER CUT 7X 7cm?
PERIPHERAL SPEED OF CIRCULAR SAW WI5I-5 m fec

065:6—665m, Aec
A65-5—68-2m/5ec

DIAM. OF SAW X NUM. OF SAW TEETH 10in X 80 teeth
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Fig. 32—a

Fig.32 SEERMEEHEOELL (o) b2 27L& D
AEREE (Vy) EAAENT L7 (T) X O
FEH (P)

Feeding speed of brush cutter(Vy) and brush
cutting torque (7) & horse power (P) when
reduction gear ratio (o) of neck is different
(1/1, 18/ys) and peripheral speed of circular
saw (Vs) is const.
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MFASERT P L 7 TR TT L EV L ENDIT
LT, £ OAAERTHE NP 13dh & B
B TFREV S TELDH R,

Fig. 32—a~ciX, MFAARSERTETHE % A=const.,
JLEHEE Vs=const. DL X, MIGEE Vr %
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PISTON DISPLACEMENT 48-5cc
SECTION AREA OF TIMBER CUT 7X7 cm?
PERIPHERAL SPEED OF CIRCULAR SAw W55:6—58-3m/Sec
®71-5—738 m Aec
A72:8—750mfec
DIAM. OF SAW X NUM. OF SAW TEETH  10in X 80teeth
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PISTON DISPLACEMENT 48-5 cc

SECTION AREA OF TIMBER CUT
PERIPHERAL SPEED OF CIRCULAR SAW
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10~70 cm/sec DEFATV BV 500 X FBEOMMER v L7 T BXURIA P 2L 5~ DTH
5. chicksl, Witlt-Lot0r 18 oLoL crm—AmBEETHNL £OMMEN 1Y
TICKERH LN, MHLSBIIES) P i3, BB —L-0R 0 0 TH B L0 5 TEV & 5 Th 5,
ﬁ&&%%w%w%ﬁﬁk—%@%e&ﬁ—ﬁ%wﬁﬁmt%o:&u,%%%%%I@%@Eﬁﬁ%;
DERZICD DL ETHDHEND, v vhbrbiahiE, ZOZ LR +IEETESZETHS,
Bk, F—AHABEC 35\ C, % OUHMTEL % 5> X 73 A D ABASENTIC D\ TEER U 7k B B, B
ERTHREN TV M= O v OF AEEEK I 55 <1 6,000rpm §ifEeE by bhTw5bT &, %
Fe—fRENT AR D SBRHRFUI AL R EIC L FIT 5 2 L a Edb AR L by 5 &, BdEI»H 5
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wi,E%ﬁ%ﬁ%k—%t%%&%%%Ltzﬁwﬂ%%mowf,%n?nwﬁ%ﬁﬁ%o,&6
— DI A=7 X Tem? (FFH) OAAKICH F BBAMLEE V7 mas (i) 10V,
= v v EEHER L OHBE AT L 5 X cboik Fig.33, 34 bbb, IhrbdHELIRLS
i WThOBAD, =v OV EEKD 5V IABREE OB AL T, ThEhOMLED bR
KALHEE 30 < 75 5%, = 7y EURBA T —C b, Bl BT 5 AL T it
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PISTON DISPLACEMENT 485 ce PISTON DISPLACEMENT 485 cc
SECTION AREA OF TIMBER CUT 7 X 7cmt SECTION AREA OF TIMBER CUT - 7 X7t
DIAM. OF SAW X NUM. OF SAW TEETH  10in X 80 teeth DIAM. OF SAW X NUM. OF SAW TEETH  10in X 80 teeth
REDUCTION GEAR RATIO ol REDUCTION GEAR RATIO Oy
Qus: 23 Ois: 23
Phec Déec
70 70
o o
B so} R 60
x R
A
1 5O Aso
o o o o
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5 ) ;-4
Wy 5 o o Yrnax 3 o o
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Fig.33 HHHEREEL (o) 2bBxkt&En=y Fig.34 SEERMTERCELE () 2 b2 2L EDH

2 v EERE (V) ERARMIAEE (V7 maz) SEMELE (V) &JARMAL EE (Vr maz)
r. p. m. of engine (N;) and max. feeding Peripheral speed of circuldr saw (V;) and
speed of brush cutter (V7 maz) when reduction feeding speed of cutter (Vymaz) when
gear ratio (o) of neck is different (1/;, 8/g3). reduction gear ratio (¢) of neck is different

(1/1’ 18/28) .
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Fig.35 r & 5 o [ 1%
Relation between unit cutting resistance force acting to a cutter (f) and cutting

depth of a cutter at a time (§) when Beech with square section cut by brush cutter.
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Variation of cutting length when timber with square section is cut by brush cutter
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Variation of cutting length when timber with round
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5.6. ERAUINERE & BEERANLEE (Fig. 39~42)

FEHEOBRUIOMIASIEITEAERBREE IC T, AR —EOBfE: 2 50, BEREOMEE
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19 cm/sec FREED MHLEE T, MTHI9 X 9cm? O 7 F#M 2 MHSEMTE L 08D 55, EPEVTH
DHAEE 20cc 7 5 RAD = v T v R LML & & 1T, ESENFAHE 7 cm/sec T MHAHEKTT &
5L DIV

DEDX ST, »/hREBOMMEINE b - 7 F—#fE, (ZEFH—MEOMILAT L TR—EE « [
—WEOFEE (10in, 804D &7 S B/ ALEAEED = v ¥ v MEFBIRAAILEE 2 b LD THD
L, ThPhOEH2RROKECEHL, AFObLL VL0 AEILFHEEZL) AL, BhbAHL
TR P2 LML TH (A—HBov v 2EHLTVWE3DE, o dfiFOIVil—=vIvE
AL, OV T LRGBS LTy, @O & % 5 R —EE « f— koA & 22
Hal, BRRUEN O FEBR ST X DMAEDKTEY, TEDIRXHEET DX DILoL0T), HEHRE
DN, 275D ODANLERIREN D EMRD D Z L BB LD LT,

WE, IhODIBHBRE ROy 5, 7+ AMBTE A=4 X 4 ~9 X 9em? DHiPT, ThZh
DOEFIZDOWT, HEEEEV:D D0 ik =y v AR N MORKAMGEE Vi me 25502 Shicd
DITDWT, WIEHEAAHAERE A Vimes & Ve HBWVIE Ny LOBBRELLTHS L, SIERR



—114— MERBRBMARSE 188 %

D x5 E—KNEERICDDZ LML LEDLILD,

A . V, mazx = a4-|.[;4 Vs S R (40)
TTT, s b WEET, HEAEBEILL s TOEDX S EE LD (Fig.39),
HAER SR B as by
50. 2cc 1:1 —5596 119
50 1:1 —5394 119
50 Knap Sack —2160 86
48.5 1:1 —11336 199
48.5 18:23 —9052 183
40 1:1 —1744 58
36.5 14:21 —3553 114
35 1:1 —2506 78
35 1:1 —2388 66
32.5 1:1 —2909 86
24.9 1:1 —3127 78
21.5 17:20 —2480 68
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HREE S BT B as bs
50. 2cc 1:1 —6691 1.820
50 1:1 —5045 1.516
50 Knap Sack —2160 0.883
48.5 1:1 —11347 2.65
48.5  18:23 —9208 1.94
40 1:1 —1746 0.769
36.5 14:21 —3572 1.0
35 1:1 —2506 1.04
35 1:1 —2402 0. 874
32.5 1:1 —5155 1.596
24.9 1:1 —3170 1. 054
21.5 17:20 —2480 0.772
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T LXATIE, KELMERMOAMLADD 2T L SXHLEL TE, HAEE 50cc 7 FAD<
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5.7. BFLEEE (Fig.43—a~f)
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AFASERT 3~ 5 & & D IEBR DM IAGERTR
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B oToDTs AL o774 v FTHEED
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ELHMNEEDO LT VWHDOTHLT 228
KT, 52331 BUTHEVE W1 BH
BTHoTze LIchisT, RABEBC L
% FIEOMFAGENT vh D £ R O RENE B B 1
TR Tl b 0T, HIELTHERER
o,

T, pbhic, MMy TV BTK
ZoWT, HRiIC U 7ehts CTHREL, A
ry FLBE 2 » X T=v I vEkEkE
4,000 ~ 8,000 rpm DEIFT—ELbb
27, EEK S OEIRR R ORIBIC & 7%
SR R %, BRBERSEIEE R
(F = vy —OHREEBIERD D) T
HlE Lice dbAA, EHIER « TEER « AA
AR & & £ H UTAAGER ROV b
LAFROMEEBRE TRV, =V
VRN O L E LR—K LTV B
5, ERALRTSBEMETHL0LE
bbhd, Thbb, FEO=vIVILD
W, EiEKERIIC X B AlER Ri3Fig.
B3—a~f DL BDTHDHP, WTHhORE
3, B 5EERICKT BBENER Ci3,
EERER ¢ XL ERFILTV B, 2D
el Ek m OEZERER ST hiE>&
DrxyTH5 (Table 9),

W, o=y Iy HIEEEEGIO BAE
fld7 nMEHER Cr=1 (Tixbbm)
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L O o
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"00
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SR ® 85 B Driven time v

PISTON DISPLACEMENT 485 cc
TYPE ROBIN  KM2|
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B ® B5 @ Driven time t'

Fig.43 M= v o v oREKFIBHERE
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Fig. 43—a

Fig.43—b

Fig.43—c

Fuel consumption at any revolution per minute of brush cutter engine.
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TYPE KAWASAKI  KF 20
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Fig.43—e

N
PISTON DISPLACEMENT 50-2cc 6&0
TYPE GASDEN  G5A

10 20 30 40 50 60 70 80 20 100 sec
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Revolution per minute of engine controlled soon before cutting
timber (N;) and unit fuel consumption per section area » max. cutting

speed (L>

A+ Vr maz
Table 9. m DOff Value of m.
K A& Piston
displacement cc| 5, , 50 50 48.5 32.5 215
[El#=$ rpm

3,000 0.059 0.093 0.066 0.134 0.373 0. 108
4,000 0.095 0. 151 0. 094 0.173 0.308 0. 140
4,500 0. 146

5,000 0.121 0.176 0.103 0.189 0. 250 0.138
5, 500 0.221 0.095

6,000 0. 142 0.270 0. 209 0.226 0.151
6,500 0. 437 0.135

7,000 0.274 0. 161 0.562 0. 262 0. 167
8, 000 0.390 0.268 1.295 0.276 0.182
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IO =y v EIEK Ny & BERRANIAEE A« Vime & OBR (Fig.40) 55, =v o vEREK
Ny B0 BRI B B & 7o D TR AN

A+Vy maz

N . Ci'ey
X HBHV Pi%@;@iﬂ(——A 7

Vy maz
£ L THBE, Fig.dd—a, bRxbN 5,

o, BRAOMEAMEE QT 50cc 7 T ADEY Uy REMLEDOTE, =v Ty il 6,000rpm
BRI, BEHEEZ 0 AP X G EDRAMIAERREN 238 D, 6,000rpm FI#LLEH 5 WIZLATFici %
L, CORMMRTTHC 22U 5 EBNTESS, 20~30cC 7 5ADZY IV REMRLEZS DI,
6,000rpm LAk 7,000rpm BRI - Th, BEREZ AP IEEORKAILMERTREN 23, =v v
B OEMCON THEAT 508D HLE2 LD ENTES,

SXATHIE, 30cc 7 T ABBWVIEEE 20cc 7 TAD = Py REFHLIANMETD, BEDL S
=y DVEIERIETH L 7,000rpm {4, ThUl o=y OvEERTOFRE® 35D, &
BREOEEPABZIUE, 50cc 7 FA D =V IV THREBEEDSVIORERBLAMEX D 3, B
AR E>THFRIT, 225 ENTELLEHATI LN TELS,

6. B H hH I

HEBROM AR T 2R O—F L LT 1 AFABEHRARBEOEREC OV T TE 20E D AE
BHBBHEEZ RS LD B0, & ICMIMEREAARBREB 2 ERAEL, Thick y EESTHUE
BOMREEAREERL, ZOBOWEBBIEERBIEOMILICDLDDE LB, bET, £hbd
OfEE - BREC DT R < bx, BRSEEOEES XOHEZ BENCIEL, CATOERRES S
WA LOBE L) 5 DR E LD EF L DT,

BAINTWSEERHRIAREL, WINIAROESERE 2V A /ATy ) v=y I v EEEL
fwr,&%ﬁim~mw,ﬁﬁ%ﬁii%7~wkg@ﬁﬁmﬁéﬁ,wfh%,%@5éﬁ%ful
VIOVERTHY, TOBD2HA IAFV IV v=vIUIE, PELTUDMMBEERE L CESIhED
DTYIRL, KIS OB S XU ORBES b b, BRI EREENEORA I 7 ) 0
CENTVAHZLEEHTHIENTES, LicdoT, MEEL T, SOCBEESERLER»D
S5H5RMBDOZINTED, TOBOHRB O L L EFNEREZREL V5 0TEH 5,
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Performances of Brush Cutters.

Sampei Yamawaki, Kazuo Mimura, Osamu

Hiramatsu and Masao SuisuiucHI

(Résumé)

Many kinds of one-man brush cutters, of course Japanes makes, have been widely used in this
country for not only land clearing before tree planting but also weeding once or twice a
year for several years after tree planting. It is very interesting to note that though these
machines were originally developed for forestry use, they are used nowadays broadly for not
only forestry purposes but also agricultural purposes, that is, mowing of rice plants, grass
and so on. More than thirty makes are now placed on the market, and so foresters waver in
their choice of brush cutters for use in land clearing and weeding.

Thereupon the senior author planned a series of brush cutting performance tests of one-
man brush cutters, to find the standard technical features of various brush cutters when
cutting wood, using the original test equipment having automatic brush cutting mechanism,
an electric torque pick-up & indicator, an electric power indicator, an electric & photoelectric
tachometer, a brush cutting speed controller, a wood supporter and so on, with facility to

measure the torque, horse power, revolutions per minute and brush cutting speed when cutting
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wood at the same condition (Fig. 23—a, b, Fig. 24).

This report covers new information obtained from these tests, other experiments and checks
of parts’ weight after dismantling, and then gives fundamental data that should prove helpful
for those seeking means of efficient usage and improvement of those machines from the
standpoint of forestry machines.

Contents of this report are as follows:

1. Introduction

2. Development process of one-man brush cutter

3. Construction of shoulder type one-man brush cutter

3.1. Engine

3.2. Centrifugal clutch

3.3. Long shaft and long shaft case
3.4. Neck gear box

3.5. Cutter

3.6. Outline of specifications and parts’ weight

=~

Brush cutting performance test equipment of one-man brush cutter

o

Brush cutting performances of shoulder type one-man brush cutters
5.1. Section area of brush cut and brush cutting torque & horse power
5.2. Brush cutting speed and brush cutting torque & horse power
5.3. Peripheral speed of circular saw used for brush cutting and brush cutting torque &
horse power
5.4. Reduction gear ratio and brush cutting torque & horse power
5.5. Formulae of brush cutting torque and others
5.6. Maximum brush cutting speed and section area « maximum brush cutting speed
5.7. Fuel consumption and others

6. Conclusion
Construction of shoulder type one-man brush cutters (Fig.4~22, Table 1~8)

Most engines in brush cutters are designed as the vertical type air-cooled, single cylinder two
cycle gasoline engines for general purposes, but are set invertedly. Their cylinder blocks are
castings made of aluminum or die castings. The inner surfaces of them are partly plated with
chrome, and have a cast iron liner of shrinkage fit to protect them against abrasion.
Comparing brush cutter engines with chain saw engines, the former’s unit weight is more
weighty than the latter’s. This fact alone provides plenty of scope for developing lighter ones.

The stroke bore ratio is from (.92 to 1.38 and is bigger than that of chain saw engines

" which are from 0.6 to 0.8. There is room for further development to speed up and power up.

The number of piston rings generally is two, and the dimensions are as in Table 1.

Most of the main bearings in engines are ball bearings, not needle bearings only. Bearings
of piston pin are plain bearings which are in striking contrast to needle bearings being used
in chain saw engines.

The cylinder block and crank case are separately cast in general and they are designed to
be easily dis-assembled or assembled and to be easily utilized for prime movers of various
small portable machines.

Section areas of suction, scavenging and exhaust ports are in size directly proportional to the

magnitude of their piston displacement or actual maximum horse power(see Fig. 6—a,b & 7—a, b).
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Carburetors are of the float type, of course Japanese makes, but infrequently a maker’s
engine has a diaphram-type one in trial.

There is no brush cutter engine equipped with speed control governor. The max. revolution
per minute of engine when equipped with all attachments in brush cutters, barely reaches
6,500~7,500 r. p.m. under no load. It is lower than the speed of the chain saw engine without
governor,

It does not always follow that the cooling fan is equipped with a flywheel magneto. Several
engines have it on the side of power take off at the crank shaft, apart from the flywheel
magneto.

Only a few engines have a rewind starter, a fact that stands out in sharp contrast to all
chain saw engines which are always equipped with it.

The volume of fuel tank is within the range of from 540cc to 1,160cc. But, sometimes it is
within the range of from 600cc to 800cc in engines with 50cc piston displacement, and is about
1,000cc in engines with 30cc or so piston displacement.

Mufflers of brush cutter engines have in general a bigger capacity to silence the exhaust
noise than those of chain saw engines. Their net volumes are shown in Table 2 & Fig. 8.

Centrifugal clutches can be classified broadly into three groups. Most of them are the type
of which clutch shoes are freely supported by coil springs around a block type shoe holder.
(The senior author calls them the block shoe holder type—one of the clutch shoe drive type.
See Fig. 9—a~d.) Some of them are connected to a disc type shoe holder by the use of links
and springs on one side of it. (The senior author calls them the disc shoe holder type—one of
the clutch shoe drive type. See Fig. 9—e.) Their dimensions are given in Table 3 & Fig. 10.
The other type is called the clutch drum drive type by the senior author, which is used by
only one maker (Fig. 9—f).

The transmitting torque (7°) and engaging revolutions per minute (&,) for the ordinary

type (block shoe holder type) centrifugal clutches are calculated from the following formula:

T=10"3%un rD{Fo—zFos cos(90°_ 13100 )}

—10% n7,{1. 115X 107 W(r g+ 4d) N®

—9Fos COS(90°_%)} ............................................................ 13
\/ 2 Fos cos(QO“—%Oo)
No= 1115 % 10'9W(1’G+Ad) ...................................................... (19

where p : coefficient of friction between clutch shoe and clutch drum
n : number of clutch shoes

7, :inner dia. of clutch drum

D
Fo : centrifugal force acting to a clutch shoe

Fos : original tension of clutch spring (See Fig.11~13)

W : weight of a clutch shoe

75t a half of inner dia. of clutch drum

rq - distance between center of clutch and gravity point of clutch shoe

4d : gap between inner surface of clutch drum and outer surface of clutch shoe
N : operating revolutions per minute

These calculations can be conveniently done by the use of nomographs, shown in Fig. 16—
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a, b, ¢, d.
The transmitting torque (7) and engaging revolutions per minute (N,) at the disc shoe

holder type are calculated from the following formula:

)
—10-3 3
T=10"3%pun rD{Fo ls+F L —Fos Ienhs
—10-2 1.115X 10 W(rg+4d) N2, Ly s
1073un rD{ Ietn Iy Fos Teenls } 19
\/ 52 Fos
= L SO 2
No=N T 11510 W(ro+ 2d) &0

where, i, l, I3, & li:see Fig. 14.

These calculations can be done by the use of nomographs, shown in Fig. 16—a, e, ¢, d.

Long shafts are made of a round steel rod or a hollow steel tube. The outer diameter of
them is in the range of from 8 mm to 12 mm, and their length is in the range of from 1,213 mm
to 1,390 mm. Most of them have 2 or 3 intermediate bearings and only one maker’s has none.

Most long shaft cases are made of heavy-duty aluminum alloy pipe with from 26mm to
36mm outer dia., from 1.5mm to 3.0mm thickness and from 1,200mm to 1,390mm length.

Handles are made of heavy-duty aluminum alloy pipe or carbon steel pipe. Their outer
diameter is mostly 22 mm or rarely 14, 16 & 19 mm.

Bending load-deflection curve at several kinds of long shafts & long shaft cases is surveyed
by the use of cathetometer, under statical load, both when the shaft stops and rotates by the
help of electric motor(see Fig. 18,19—a, b, ¢). The elastic limit of them is in load=from 11kg
to 27kg, deflection=from 17mm to 41lmm, when the span length equals 800mm at each.

The composite bending modulus (E) of those which combine long shaft with long shaft case
and intermediate bearing, is estimated at Table 5, and their dimensions at that time are
shown in the same table.

Neck gear boxes have a couple of bevel gears of which deflection angles are mostly 120°,
125° and 130° in fixed form and are rarely changeable at from 66° to 228° in variable form.

The reduction gear ratio at a couple of bevel gears ranges from (.67 to 1.0. Dimensions of
their bevel gears are estimated in Table 6, provided that they are similarly calculated and
assuming that only Gleason bevel gear cutting machine is used at each.

Circular saws used for various brush cutters are equipped with crosscut type teeth, and the
diameters are 8, 10 and 12 in. generally. Circular saws made in this country (JIS B 4802) are
thinner than the foreign made, and also have a bigger capacity to crosscut timber than the
foreign made. Many makes of circular saw with 10 in.dia. are broadly used for brush cutting
in this country. Their dimensions which have been used for this brush cutting performance
test and the others are shown in Fig. 21.

Parts’ weight in various kinds of brush cutters which are weighed by the use of the
weighing instrument having 2 gr sensitiveness, are shown in Table 8. Overall dimensions of
brush cutters and main parts’ weight are shown in Fig. 22. From these results we can see
that the weight of engine is about a half of the total weight in brush cutters, and the weight
of long shaft & long shaft case is from 2 to 3kg. The weight of neck gear box is from 1 to
2kg and the weight of handle etc. is about 1kg or so.  The senior author’s opinion: is that
lighter brush cutter engines will be manufactured step by step, and that. llghter brush cutters
will be developed in the near future.
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Brush cutting performances of shoulder type

one-man brush cutter

In these performance tests, the torque (7, 7o, 7T¢, Tmaz)*, horse power (P, P, P,
Praz)**, revolutions per minute of the brush cutter engine (N, N,), revolutions per minute
of the circular saw and others required to cut brush wood by many kinds of brush cutters at the
same condition are measured by the use of the original brush cutting performance test
equipment, when the section area of wood cut i.e. Beech (moisture content=11.1~14.7%
almost the same quality), revolutions per minute of circular saw, the brush cutting speed i.
e. the feeding speed of circular saw and others are systematically given in various condition.

* T=To+Te
** P=P,+ P
To & P, : average torque & horse power required to drive the brush cutter
only under no load
Te & Pe: average net torque & horse power required to cut the brush wood by
the brush cutter
T & P: average total torque & horse power acting on the brush cutter under load
Tmaz & Pmaz : max. torque & horse power acting on the brush cutter under load

(1) The torque (7, T¢) for brush cutting when the peripheral speed (V;) and the brush
cutting speed (Vy) of circular saw are constant, increase in proportion to the increase in
the section area of wood cut (A) as shown in the formula (22) :

T=a1+b, A
Te=b/ A }
where, a;, b; & by’ are constants, see Fig. 25—a, b, c.

(2) The torque (7T, Te, Tmaz) & horse power (P, Pe, Pmaz) for brush cutting when A and
Vs are constant, increase as the brush cutting speed of circular saw (Vy) increases as
shown in formula (23)(24) :

T or T; or Tmaz=ag+by Vy - e ©
Por P; or Pmaz=a2/+b2/ Vf ............................................................... ©4)
where ag, bs, ay’ & by’ are constants, see Fig. 26—a~x, Fig, 27—a~e.
(8) The torque (T, Te¢, Tmaz) for brush cutting when Vy and A are constant, decrease in

inverse proportion to the increase in Vs, as shown in formula (25) :
T or Te Of Tmaz=@g—Dbg Vi «+rrerreerneereniotmiimttintiniiiiiiiiittei et ©p)
where ag & b3 are constant, see Fig. 28—a~j, Fig. 29—a~c, Fig. 30.

(4) The relation between the reduction gear ratio of the neck and the brush cutting torque

& horse power was inspected by comparing different reduction gear ratio i. e. —i—&%
of the same brush cutter at the same test condition. From this test, the senior author

does not think that the reduction gear ratio being less than % is better than %, be-

cause the brush cutter with reduction gear ratio —i- has a bigger capacity to cut the brush

wood than the one with reduction gear ratio —-;-g— See Fig. 31—a~d, Fig. 32 a~c.

» {5) -The relation among the torque required to cut the brush wood, the dimension of brush
cutter, circular .saw & wood cut and other features, may be expressed by the following
formulae (26)~(35) :
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ZF=nF ....................................................................................... ereens ©0
l
n=,_ ---------------------------------------------------------------------------------------------
? @n
F=f5t .......................................... D ©9
= F ----------------------------------------------------------------------------------------- teen
4 o5t “
5= s P SIN @everresreecseseetsarsetenenteerasassnessecssassnssssssssssscsssesssssaersenesronsess 80
s
R 4 B USROS
F=f Vs letsinw @)
Tc.n.g=zp.% ..................................................................... (32
1 D V; .
To=F-s . PO A S
e=f o ) It Ve sin w @3
— - D S L P 4 A U .
T=To+ Te=To+f - 2 It V. sin w (34)+39

where f: unit cutting resistance force acting to a cutter tooth of circular saw.

F: force acting to a cutter which cut the wood.

2. F: total force acting to each cutter which cut the brush wood.

»n : the number of cutters which cut the brush wood at the same time.

[ : length of cutter edge circular arc of circular saw which cut the brush wood
at the same time. -

p : pitch of circular saw teeth.

5 : average cutting depth of cutter.

o : angle which the cutter edge situated at the center of cutter edge circular
arc cutting the brush wood is apart from the rectangular line through the
center of circular saw against the feeding direction of circular saw.

t : average spring set of circular saw teeth.

D : diameter of circular saw.

Vs : peripheral speed of circular saw.

Vr : feeding speed of circular saw.

o : reduction gear ratio of neck.

7 : mechanical efficiency of brush cutter.

Te : described above.

T, : do. T : do.

We can see that & calculated from formula (30) is almost equal the thickness of saw

dust (Flg. 35).

In the case of cutting wood with either square section as in these tests or round section as
in the field, ! increases from ( to max. and then decreases from max. to (0 continuously
as shown in Fig. 36, 37. And so, if we should estimate the torque required for brush
cutting by the brush cutter from formulae mentioned above, it is necessary for us to know
the average length of cutter edge circular arc of circular saw crosscutting off the brush wood
(In).In both cases of crosscutting off square section-and round section-wood, /= is similarly
expressed by integral calculus as shown in the following formula (36)(37) (See Fig.38) :

Im=0.81A%48 25 0.74y/ A ------ in square section wood: -« -s-seerrererevensienns 80
Im=0. 63A49.56 = (. 80‘/‘_A—_' ...... in round section WoOd «-ecceecerreniericiianianns )
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Accordingly, formula (33) could be written as follows :

S

- 1. D a .V
Te=0.74 f pe 2 vV A t v sin w

------ to crosscut the wood with square section «-+--+------39

1. D 7 ..V
= 3 Vv A tVsmcu

S

Te=0.80 [+
------ to crosscut the wood with round section -«---+-+--+----@9
(6) The maximum brush cutting speed i. e. the max. feeding speed of circular saw V7 maz
and the section area » maximum brush cutting speed Ae«Vymaz in various kinds of brush
cutters by which we can determine what kind of brush cutters have bigger capacity to cut
the brush wood, can be obtained from these tests. The relation between Ae«Vymaz and Vs,
A«Vrmaz wood and Nj are as follows : (see Fig. 39, 40)
A Vi maz=as4bg Vi ~oeeeerememmiiiiiiiiiii “0
A Vy maz=as+bs Ny - -+ @)
where as, by, as & bs are constants depending upon kinds of brush cutters and others(see

Page 114) and N, is revolution per minute of engine just before starting to crosscut the wood.
Revolution per minute of brush cutter engine drops from Nj to NV, that is r. p. m. of engine

when cutting the brush wood at /=max. So, we can see the dropping ratio of engine

revolution when cutting the brush wood from the following formula : N1T—1Nz_
Iﬁ these tests, N‘+1NZ of various kinds of brush cutters are ranged from (.1 to 0.5. The
relation between 1\/'1%11\72 and A«Vymaz, Tvyrmaz & Pyymae at each will be shown as the
following form : (see Fig. 41)

A-Vy maz:ae"‘bs( Nl;/'lN2 )+CG ( NII'V_INZ )2 .......................................... “w

Tvr maz=ag + bs’(M%lNz).p cs (ﬂl;lﬂ)z ettt ere et tira e eaaran, )

Pyy 'lnaz=as”+b5“( N11;1N2 >+Ce" ( Nlj:"INﬂ )2 ....................................... @

where, ag, bg, cs ag’, bs', ¢’y ag’’, b’ & c¢’’ are constant and Ty maz is the brush cutting
torque at Vy=max. and Pyysmaz is the brush cutting horse power at Vy=max.

(1) Fuel consumption(C) of various kinds of brush cutter engines under no load, increase in
proportion to the increase of driven time (#/) at any revolution per minute of engine(N;):

(0 AT PN @5

where, m is constant depending upon kinds of engines and engine revolution (see Fig. 43—
a~f, Table 9). So, we can see easily the unit fuel consumption (Ct'-;) of any brush cutter
at any engine revolution from this result : C’.; is equal to .

at each,

A- Vf mas C:l=1
and t/=1 & A Vf max

are shown in Fig. 44—a, b. It'is very interesting to ascertain at what engine revolution

Then, the relation between any engine revolution N;

any brush cutter‘vé'i]lehai\'ze its maximum brush cutting capacity consistent with economizing
in fuel consumpfian from these figures. For example, some brush cutters with 50cc class
piston displacement have the maximum brush cutting capacity at about 6,000 r. p. m.engine
revolution, and in some brush cutters with from 20cc to 30cc piston displacement, their
maximum brush cutting capacity is proportional to the increase of engine revolution at

more than 6,000r.p.m. or 7,000 r.p.m., with regard to the economy of fuel.



