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4+ 707D, »UFE v b C151D, V= 70) /&
2HY, ariEhix, 759 F Y. —2EDHD
Z2A, A3EODDEIAR, A4EILU6ED
DOREY - —~OFLOEABICEEL T LANRA
ENTVE. bbAA, ¥.—0ERS LCEER
HHELE D L, FHEL IPTEOMERIC
NEI T v FAVTHZERTES LI ITITRDT
EREHOLNTWBZ LTI EThivy (Fig.
13~17a, b, c)o

¥, V—FVEEyFOLRS2HD LT
LTHERATERZL5T328, A7ayry b7
Ty FFTaL—FbeTCHBETROTED LS
L7=5DdHD (R—AF 4+ 707D 12E),
ATBYT 9 PARA—NVDE v FREY ~—FvOE
vy FILHHETHDZLIEVI ETHIo2, BiE
DHDIE 7/16 in P> 0.404 in DBORIFLAL
Thd. WBTTLAL THTERIZSK (Vv
Fv65) DHNDEHH D, SMET 40mm FEALED
5T 38~47mm DHEHEICH Y, 71T 8.4~9.0
BEIZO( BTV B,

3.9. ® A & (Fig. 18, 19)
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[ 100 200 300 400 500 500 T00 7
L d=atbxrcx? £ Wi y=a+ bxtext
No| B R [aws| g b c vol % & |emEk| a b c
1 [ ovar=xNu-i7 | 16| 3432 | 00678 | o020 8 | zwm3—1-72 | 24| 3986 | ooig | 0000149
21 9 7 21 [ 4020 | 00360 0000108 | |9 | ™-u34h707D | 25 | 4046 | 00568 0000103
8|z~ 3 -— 21 14059 | 00429 0.000127 10| R$-LF4b=>7" | 25 4290 | 00537 0000105
4 | R4-L7503y | 21 (3548 | 00577 | 0.000026 1| FiL=—cx 20 | 3165 | o062 | 0000139 ‘}'
5| SEwbCISID | 28 |4660 | 00430 0.000120 12| )v=b+R-11 | 22 | 2695 | 00519 0000102 Z
6| -3 vl % [4487 | 00522 | 0000125 13| Lyzbyz-v-65( 21 | 3293 | 00322 | 000008 | .
7| re42=x620 | 24 | 3407 |ooess | o.000ms 14| Lisbsaonrs| 24 | om | oo | oooooss |7

Fig. 19 £ BN W o # #

Curve of guide bar.

WENDIIRBT, 1RO, SHE Y HT A3 MOMTLIIV EHEBE ML T bRTW5, #
RiZHHETHE L-REHEIRT, A —Hi2 k- TREEDRY in THOLLAEFEOTERORNRE £
AZTVBNR, RIREZDOHHLHOLERA-HICL > TELEDLTH—IL TV,

BRHDD 5 & dREILBIE, REROEMIZE —F / ~XELVDNZHA Fr—F LTS
30D (Vv iy 75, [[ 65, A Pro 88, Al SL 5, FA~< CX, -t—=bt7F R11 7e&) &, 1 Fe
—SEDTTVIRNDD (h—AF A b 707D, =9 #71—72, U5y b CI51D, AT 4 —/ -+
FAtr=vs, A7 73y, A4+ =% 620, @ NU17, %—9V6L|38L‘an)t8)tm
HBZLTHB, #IFr—5 (R=5/—X) OHBdDIX Fig. 19 KLHLzL iz, —RiceE
DIEHEE <, FREO 5L BABELRCZRERODILBEHE S > TV BDRKL, #4Fr~
7 (r=77~=X) ORI DRFEL Y DLMEDENOAS hRED & Y 5L DALZZRIETRNHIRD
BEEED > T\ 3,

P @ADL A CAR v (1)
ZZT, ¥:EAROFLEILDOLEI DL

* : RARDOKR S H A DEERE

a, b, c: FH,  (Fig. 19 ),

WFHIZ L THRRARIMVRIZD S T bh -8k Yy —F - vORE Y v 7 ¥ EEETI R DRNAY — 1
DEEIETIOT, V—F = vOREEY vV /ERLRARED LD L ZLEICHz - T2 TRELT
WBZ LB LIzdiaT, CZTOEBIINDTRYERE TE DT P T2 LRRARYIRT
& T, BEMEORIL, EWHBOBHSEIZEDOTHORMIRICSIBEL/-MET, 1 Fe—-F&2F7
KARR2, B TR ENIZED, ZOHEZHTEINHED 1 20HbbNTHH D,



F = v v —OWRERE (UG - P8 - =1 - 5D — 61 —

KARCH A Fr—~FDHENIVT, LROEMBEOK IO, BEETHHRE V7 OB
HERHBLEVIFRIAEDHN TV RROMEREND) 25 FAFr—TF05H3301F, 7
AFB=FDEVHDILL BT, V—F VDRV EEPDILRSTHA Ve —FOEALEDCIE
12b28B00VARTRILENHZZ LR TAERL LT ERbIVWZ L THS (5.1 1H, Fig. 30
~33 B, Lo Ty EDEDICBFAFr—5DH33DFIKVINLY D, KRRCIEI 2D
HELKDBNTINDE VS TELDNZELAI .

KARD =V OV READE D DTIZ, 1FEAEDSDR2EDHEREN P EDIHHTVEA, THIC
1ADHERARELV P TTERETHBHD (FA<CX) dH5B,

¥, WThORARIZD, v —F = vORYOFETHE L TRAREFIRTRAICBETE 5/ERQL
D~y FEITIMERS 5 ITHNTWB,

3.10. v — F z ¥ (Fig. 20~22, Table 3)

F VY-~ RB2RABBEBRBLI-YBL. 70 20y MOV —F o v HIEB Db, A7 Vv
vy FHRIRE LD bR Y L, BETEBDIIZELZDOLIZS Enb, doEbF v —BOY —F =
VRO bh T\ 5, 1272, BEFEKLLTHObh =v vy D s 7y 7EEER L CRERIND S
SAVEEABLTWAEHF 2 vV~ (9 #FBP 1) T, S72iz0A7 Vv FHEHKRLEY —
FoVERALTV3. L L, BRTCEDISIESF v =T, £25F 7Ry~ EIH Y v s (»
v EYVVI) EAEZIW BBV s (FF147Vv2) 4K, &YV s (2xs2F4vr7yvr, &
AFYIv7) 6ELIELLTEBRLTV23DMMILAETHD. dobdblanilit, Lhndoe%
Vv 7 OBBBERIZ LBV, FITY VIRTF I RS =R D0TWIEWT, TRELIZZHEEY
VIRFI A Sk DF b OnHE (A4 F =%, '

Table3.. ¥ — F = v O B

Outline of saw chain.

ﬁ E g » oy v F7ay—y | BB
8| B | mkm | Eum [EREEREEN 20T |ms|w
CcC ﬁ 'I'E
mm mm mm mm mm
70 | v " 70 | (7/167)35° 51° 2° 5.0 8.0 0.8 1.6 6.6
75 |RTFT4—NeT7 7 a|(0.4047)35° | 48°+1°30" | 3° 4.75| 7.8 0.8 | 1.55 6.6
82 |V I v b v 65| (7/167)35° |44°30'+£1°30'| 4°15') 5.7 | 8.0 0.55| 1.55 6.2
82 |V 3 v b v 75| (7/167)35° [47°30'+30’ | 4°15'| 5.7 | 8.0 0.56| 1.5 6.2
82 | # — F v 61| (7/167)35° |45°30'x£1°30 3° 5.0| 7.5 0.8 1.6 6.6
87 | = v » I 1—72| (7/167)35° 56°+4° | 4° 5.0 | 8.01[0.63~0.8| 1.6 6.4
88.6) LU T € v FCI51D| (7/167)35° | 49°+30’ | 2°10'| 4.7 | 7.8 0.6 | 1.65] 6.6
89 | & —~ F v 81| (7/16")35° [45°30'+1°30]| 3° 5.0| 7.5 0.8 1.6 6.6
89 | 24 x =% NUI17 [(0.404")35° 45°40’ 3° 5.0 7.3 0.8 1.55 6.6
95 | A—A&F A b+ 707D | (7/16")35° | 46°+1°30"' | 3° 4.7 | 7.810.62~0.8| 1.6 6.2
100.5| % 4 # = ¥ 620 ((0.4047)35° | 48°+1°30' | 3° 5.0 7.3 0.8 | 1.55] 6.6
106 [RT 4 =54 r=[(0.404")35° 47°+1° | 3° 4.76| 7.8 [0.65~1.0| 1.5 6.5
112 | ¥ A <= CX | (7/16")35° | 54°*45’ | 2°30'| 5.0| 7.5 0.8 1.6 6.6
88.6l U7y P CI51A| (1/27) 35° | 45°+30" | 4° 5.2| 8.0 1.0| 1. 6.5
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Table. 3 (Continued)

# a P70 mevvs T A7 mry b
7= ' Bk | E% ‘ e i N
AR| % o | B | Z0 B Es s | | Es | K (0] AE
CcC =

mm mm mm mm mm mm mim mm
70 | v " 70| 1.6| 8.0| 1.6 1.6 [8.0~9.2l 1.8 | 4.8| 7 9.0] 39
75 |AF4—Ae7rAav] 1.6| 8.0| 1.2| 1.5 (7.6~100 1.8 | 4.8| 7 8.4 | 40.2
82 [V = v b v 65| 155 8.5| 21| 1.557.4~8.5 1.7 | Lu%y 8 | 9.0| 47.0
82 |v 3 v b v 75| 1.5| 8.5| 2.5| 1.6(8.0~8.31.6~1.7 5(421;’ 7 9.0 | 43.0
82 | &£ — 7 v 61| 1.6| 8.4| 1.6| 1.6 [0.0~1291.9~2.00 5.3| 7 8.8 | 42.5
87 | = v » 7 1—72| 1.6]| 7.16] 2.2| 1.6 [9.1~11.2 1.6 | 4.8| 7 8.8 | 40.0
88.6| £ 7€ v FC151D| 1.6 | 7.4 | 1.75] 1.557.7~8.0/1.7~1.8 5.1| 7 9.2| 42.8
890 | % — 7 v 81| 1.6| 8.4| 1.6]| 1.6 [9.0~12.01.9~2.0 5.3| 7 8.8 | 43.0
89 | 4 +=+ NUI17| 1.45 8.0| 1.6| 1.558.6~9.61.6~1.7] 4.7| 7 9.0| 39.0
95 | &—aF 14 707D | 1.6| 8.48] 1.7| 1.6 [87~132 1.8 | 4.8| 7 | 9.3| 4l.6
100.5| ~* 4 + = ¥ 620 | 1.45 8.0 | 1.6| 1.5509.3~10.41.6~1.7] 4.7| 7 9.0| 39.0
106 |AF f—Aes4r=2p| 1.7| 8.0| 1.3| 1.5[8.4~9.8 1.7 | 5.2| 7 8.4 | 40.4
12 | F A~ = CX| 1.6| 8.4| 1.8| 1.6 [7.5~8.9 7 8.7 | 43.5
88.6| UKy FCISIA| 1.6 9.5| 2.0| 1.6 |7.6~8.21.9~2.0 5.1 | 7 9.5 | 43.0
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Some angles of cutter. Some dimensions of. cutter.

V—F VDY yFE 7/16 in (vr 70, £—Fv 61, @ 81, viv v 75, @A 65 [ Pro 88,
FSL5 =9y#51—72, U5yt CI51D, =¥ R1l, k=454 F 707D, Fr< CX
8 BRALTW2300%, BRBEBOKRNMIOLbLHLTE A, 0.404 in (AT 4~ 7 72V,
A4 b=v7s, f4+=% 620, A NU17, =a2—7%5&) ¥BRALTV 33D 170 H 5,

PIAOALE (7ry b RRVT v 7A) BRADZ &L 35° pEHET, MM OIS TEDH
Ex223ZL3LLbRT22%, ERHESA 7~9° BE, #UESfA 3~4° BE, LNIHIAS0
~60° BEILIZLALOBENIEE 5 TD (Fig. 2o 79X 1 KOEAIEIX 5mm B, &5
OYH 21 BOEEBRAEZ 8mm BE, YANEEY v 75MILD ETTWAEAIEIX 2mm &2
Eodoizt A THS (Fig. 22),

3.11. # M % & (Fig. 23-a, b)

FKARRMBAET, BORHICHILE 5535 T, ZZODERNICERLTY —F = v L ERREBLD
EMEYEBETIARNEONTV S, BMARICIIFEEBBORNRD 52, FHRERAL T34
BEREL, F2v VY —RERALTVW 2L EERC, FERXVERLTCS 7 vy v+~ RV 7OERATHEE
v 7 ALEBWMERCZAZNERAREICEAT 28 L /s> T % (Fig. 23-a)

HERICEECA P VYRV IR (FA=CX, 2= FFRI114E) LHEGEG» LK (RTF 4 —2AFA4 b=V
7, B7yravigl) hY, §FZ7 5V 7MOEEYFIRAL TIEAY 72 FBXE3HTH S
DIENLT, BEZ 2777 5 —AOFEREN L EBX & TREBRILHE » A O1EACEEES * MRE
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Fig. 23 # ith % &
Chain Oiler.

Bz 8 0ib 7 7 v o YRICEHRBT2DTH LWERXDSDTHS (Fig. 23-b),
3.12. #BEWMEO—ELBEEFER (Table 4, 5-a,b, Fig. 24, 25-a, b)

FRUTE-BEL FELF 2 vV —ZOWT, THUHOBEHEEL & T5L, Table4 Di ¥
Y Chs.

FRINBOF 2 v Y —FPEBICOVTE, ALy P LAV 2D E TCORRNCOB L CHE
L, BY OB S DIZ OV TR BRI AR L TREL, #RECZRHOERICOVTRIEE L
Zlzo ZOEEEMLI FRHIBREFORE 2g, & 20kg OBFT, HMOEHRL 1FHIICEKE
b THRER I L7228 BV I TRV, ZOFRLERYBEDOZELNCREI L CT—
T 4uE Table 5-a, b DL Y TH2D,

7585, EfTESIUOBENORSERLHIARINCRRT 3L Fig. 24, 25-a, b0t BV THB,
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Table 4. Fa £ v Vi —
Specification
v 70.0cc 75.0cc
(V' =70) (RF—= e 7 pay)
% R| E i B 7 (PS) 5.5 6.0
K 1 V4 N 2 2
® - H Vil = oW s oM s
g B| = v v v Xk *  (kg) 8.290 8.445
% VS W (kg) 1.395 (21//) 1.447 (2]//)
> = v (kg) 0.414 0.446
@ E:S g (kg) 10.099 10.338
+ B =vevAHSE 2EX2Ex£25(mm) 440X 309 X 294 384 X 266 X 307
£ AN W EXxLExLE(mm) 5.2X 86X 529 4.7X83%611
A a2 B OB BB 410,268
vyvE | HE = g (o) 70.0 75.0
E ] H 6.8:1
% Y v & b4 1 1
2] £ (mm) 48.0 50.0
13 & (mm) 40.4 38.0
1 7g-1"n 8 h 0.842 0.760
Yy Yy v X A A
:]% ﬁ ﬁ K 1"""7.(“/;:.:‘:.'_1/) )l/—7°(:‘/,_.:=_—l/)
ANV £ A M v M OH TN = aEE TN =y AEE
€ X b v oY v o7 E (E) 2 2
W OZ|x < 7 v v s {,-z-t—/vz E - A 2
ave .y FR7Y v 7S = — F nrQ4) = —- F A1
APV EYRTIVS = - F r 1 = — F 1
o 9 - | £4v 77 2RRULER 4 v7 7 2RKKILER
U = \ 742 Y vHL28B| 742 bV VHLI12IA
A V 7 i = CANV/AAS EAMVALS
®% S L & B& PR EE-5 oY v EEE
% B o #H A 25V —AERN 75V —REH
m OB B B x v 7 BB (0 755 948
v Vv A A NrEERR 25: 1 25: 1
HEWH| & B 2 v 72 B & (o 235 550
P S v 7 p IV LT F'ﬂ‘l%iﬁAit;f-?v;:%%
, 25V —A
BooWwm xR W F OB & W i< & 5 B BhiAY
HKER | K K Vil = 754*4—»—«;2;} 794:1“\4—//:;—«?*»
5 7 7VRIFRbP— 77 V7 IR —
7 5 4 Kk 4 - A {ﬁé RS
p=A K [ b 175/14 Av¥ 2 WI175T7
BEEEE | A & - % EEHEBEERE LR EHBERELX
AR =R I T 9vFHR 7 7 v F BE /77 7
FEEE | A > s L R E =%
Fii} ® + = — 7 B
BEEE | 2 5 » F ®# = BEREO6 Y 2 — EREDLI Y a—
7 7 gy F7 A =7 AN L I£S
A 2 4y v } 7/16" ¥ » + 0.404"¢ v F
5 W % T, 3V s | KT, 32Vv2
F = VvV ¥ oy F 7/16" 0.404”
#w E 5 = v k& 9 HREZ A 3.0mm BRES A 3.0mm
ES o] i3 177, 21”7 177, 21"




F = vy —OWERER (Wi - PR - =§ - %)

o B B O # T =
of chain saw.
80.6cc 82.0cc 82.0cc 82.0cc
(==2—-CS—80) (K-35 v61) (vivivSL—5) (v ivbhves)
4.0 6.5 5.0 5.2
2 2 2 2
;S R WoH B O I CR HmOW o= S
8.406 9.552 10.807 " 8.983
1.840 7" 2.162 " 1.470 " 1:478 ”
o519 (217 0.572 (267 0.524 (217 0.478 (187
10.765 12.286 12.801 10.939
434X 288X 293 408 X 294 X 312 474X 304 X 474 491 X 297 X 279
4.8X 98X 640 5.2X 100X 702 4.9X72X638 4.9X 72X 638
321,249 299,210
80.6 82.0 82.0 82.0
7.5:1 6.0:1 6.45: 1 6.45: 1
1 1 1 1
52.0 52.6 52.5 52.3
38.0 31.8 38.1
0.731 0.606 0.728
Bl fH  60° 7K

V=T (Ya=a2—V)

7mR (F7v2%)

saA (F7vrsx)

TAI=TAEE

ThI=YaEE
3

TN =y AEE
3

3
=—F A (@) 2 - =—TF A (B 2 =—FA (@A) 2
= —- F 2 = - F n 2 = —- F 2
= — F A (14) = — ¥ r (24) = - T n (28) = - Fn (28)
= - F 1 1 = F o 1 = — F »n = — F
¥4¥ 77 s &R FA4¥ 77 rR&/LE FA4Y7 7 2RKMLB | £F1¥ 77 2K
7 4+m bYVvHLISZA 74w bFYVvHLI25A F4+m Y HL43B H— % —~ND2973S
AP/ ASNT Yy—F s y—Fr. s Vy—F.ns
VY v EEDR 75V 70— AKES 75V 0 — RAES 75— RAES
25V I r—RER 29V —AEH 2V —RENR IVl —RAES
-785 907 1,800 900
20: 1 16: 1 16: 1 16: 1
300 346 230 228
753 vy L 753 v P 75 v e I A S
F OB OB M F B OB M F B OB F B B W
_ R = . 734K —=NV=ITRMNTIFTARA—=—NV=I R}
T7I3ARA—N=IT R Z7F34F-A4A—-N=T X N R N
é77734*4—” 77%%54’,-}:4—» gﬁ$l~/«»7l~ﬂ& éié/—z/;ﬁl- &
1E — 1 . .
_ Rslely Frvetrv]e] FrvEXV]6]
NGK B—6 K—Fv 3012 ACM 44 C ACM 44 C
BEEEERE LR EHHBER LR BE®RRLRX BEBELRN
Nz 5 v F BEs S 7 Nz 3 9 5 Nz 35 v +
AN L 75 L PAN L 7 L.
HREDLD2Y . — ﬁiiﬁ:&us Voo ﬁﬂﬁuz Yoo ﬁﬂﬁuz Ve
% L L L L
0.404" ¥ o F 7/16” e v F 7/16” v v F 7/16” ¥ v F
0.404" 7/16"

BAR#EDA 3.0mm
177, 217

EHRED A 3.0mm
22/[ 6// 30/1

%%Eé&zﬁf; {ie%%

187, 21”7, 24", 30"

%%Eolﬂﬁ#&( 7‘;%*

2 4/I

187, 217, 3d’
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Table 4. (Continued)
\ 82.0 87.0
#. = (viv ]~c?/75) (=7 9cxc—72)
#®% K| & A B 1 (PS) 7.0 7.0
- 7 2w 2 2
% Vil = R I C R oM s
g8 = % v :/'W v X % Ellzgg 9.285 10.5§3
1.755 .0 2.038 /.
* - Y (k) 0.583 (247 0.530 (247
& E:f g2 (kg) 11.623 13.141
OB v vAEARS 2RXL2EX25(mm) 537 X 300X 276 453 x 320X 330
£ AN W EXx2Ex2E(mm) 4.9% 78X 708 4.8X99 % 700
g oz B & 0 HOGE 303,216 482,319
vyvE | B = 2 (co) 82.0 87.0
E i H 6.45: 1 6.25: 1
b4 Y v & ) 1 1
2] # (mm 52.4 57.15
1 & (mm 38.1 38.1
7T B-" £ K 0.726 0.667
vy vy v ¥ O A 7K F
fiid = ) = IRA(F7VvIR)| V—=F (Hh—F2R)
ANV ¥ A A A -} ThI=AEE TLI=vadE
v A b vy v s 3 2
W | X ~x 7 v v 7 =Dt R 2 £ - A 2
av ey FR7YV v 7 = — F & (28) =~ F 2 (24
EARAPVvEYRTIVS =~ F 2 1 =~ F 2 2
s |l g FL¥ 77 2GR £1+v 77 2X&1L%H
S &) E {w—a— ND3168S 7‘4nl~3/HL19E
T - A - v Yy—FAns Yy — Ko
% = =N (YA B 75V 0 r—AES 25V —ALER
%w B o #H X 25V I —RAEN 75V 75 —RAEH
®_oOos BB vy s BB (0 900 1,350
N - 16: 1 16: 1
HWRHm|&wm 2 v 7 & E (0 228 480
B 0w K v 7 7S5y W 75 v
& 0w F =R R ER F B @ W
BKEE | A X % % 72?‘;1;;’;’{@*794&‘4—/‘»7”‘4
| & X & Fryedelel | seveavie]
HEEEE | = & - % HEHBRELR BEEERELR
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Part’s weight of chain saw.
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Table 5-b. = v v - D
Part’s weight according to
# ) il 70 cc &% " 70)
vyvE,l v oy v oF
ANV, = . _
r5vy | 77V 2R BEEV I, RTVVS, 15V 0 =R, Y)YV
r—2 VAR R BN 3,956 &, BEaAL, avFvy, BEt17, £A}b
o2 by [ VIEARN VIV I, T FARA — A= TR A
a vVor v 3
)V E AR~ 45 Y VEHA—
E 4,001
BSEE | ~ 7 S 416
<~ 7 3 H - 8
En 424
o 77 9Fva.—FL
BBEE | " pxryos -
77 vFF 7A3’0‘J:
[0 S -
A7 Ry b 7,,:_. . e, op
T ot 567 AANEY T, FAALEVYTRED
Hi 1,278
e s TR —N=T R _
BEREE FbF (77Y) 258 7y VR =)
afravFviE 22
AL v F
AR =y Ty 60 Ay B
i 340
WRENERE | R &~ % 488
7 7 VB = 259
#t 747
MEEE ! 2 v 7 K & - VIVE, €A VIZED
= 7 7 ) —- F 118
) F a7 -
it 118
ok 2 1t = 324 HLi131A
Soib |/ A S~ 122
i 446
HBHEE | £ 1 v X v S -
S v a -
® v 7 5 & 44
gt 44
FEEE | ¥ % ra -
5| ) A -
i -
SNV FAHE o~ v y % 261
b3 =3 [ 539
A g4 F 92
# 892
=V o v AKEREG 8,290
O £ ] i3 1,395 21"
F = v 414
it 1.809
& it 10,099




F = vV —OWERER (WK - PR - =5 - 15BN — 81 —
B OB 3 B & & &
the functions of chain saw.
82 (v I v F+ v SL—5) 82cc (X - 7 v 61)
BEEV 7, AANEY I, RT YV 912
T =N, FANEVT, RSV T
6,078 AR=P T TS HhR—, =77 4 V& PV I =R, 73/ IV %7 b,
’ —HAT g by NV, TS 3,626 aymyF, ALY, 751K —
7 25V I —R, TSR b, KA Ny RITRb, AANEZVY
bV, YU VR
- 420
6,078, 4,958
} 270 109
270 109
375
763
227
287 366 KARFE 2
1.050 968
808 TV, 754K -1 _
53 AC M44C 53
861 53
822 1
360 jooe0
1,182 769
B3| BEEYIEY S 1,512 /;iif’;ﬁii;;’;nzz
142 <=kR—=/NLF 56 . ’ o e ’ 2 .
136 a1 KBV, AbyTHEEY, FLLE
321 1609 e
294 HL43B ‘ 306 HL125A
22 158 SILBRE, 728¥ED
316 464
26 FANE IF v T -
- 13 BV I IWBRYTADAL T T
26 . 13
101 HSEIESY -
436 465
166 144
703 609
10,807 | 9,552 l
1,470 21" 2,162 26"
524 572
1,994 2,734
12,801 12,286
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Table 5-b. (Continued)

% i 89cc (%4 #+ = ¥ NU—17) 100.5ce
vIVE, v Yy v X g
ARV, o R . - WH!“

— = - - — A PR P s T P B ~ 7
r—2 75V %7 b 4898 0 T U n, amy hB |G 4.018 ) T
€ A b v AL 9 F, V4%, RARRMEHAEL T l?, A
a2 v ey F [i;"/
Y VEHA— 362 382 5 02
i 4,755 4,400
HREE | ~ 7 5 156 250
~ 7 T H A 58 -
it 214 250

; 75 9FY .~
i 4 ES
BBLE SRSV v S l 587 569

77 9FFI7 LB (
CRAF R &y b .
A7l oy b AR
~Zof joo419 316
# 1,006] 885
e 754K —N= || _ .
EREE FEN(7 2y || 15245 7IARATS KL, REL A 911
afr, avFv |\
Y, AMvF | 355 320
AR=IF 57 -| NGK Bé6 56
7t 1,600 1,287
WBEEE | 2 & — % 487 1 706
7 7 VA A= 214 7y A=, F¥Hi- J
it 701 706)
WREE | 5 v 7 K G - 177 { R
=7 7Y —F 91 114 d
y — F 7 - -
it 91 291
K| & 1t 5 303] HL192A 306] HL22
AL A - - -
E 303 306
HhER | A1 1r2v7 - } 182
B v Va -
R v 75 & 23 45
#t 23 227
FEEE | & - + - -
| . it - -
g- — -—
. . . ANYFNEDELE, *1T7—-FEREV,
AYEALE o~ v F o 3as|{ ¥ LN -
= © o lszl,éikx{y%,xnyb/vv/ , NV F L 811 Rt
A A4 F - 136
497 947
=vovAGEREEH 9,190 9,299
iR & % A W 1,050 16” 1,516] 24"
7 = v 359 467
H 1,409 1,983
i # 10,599 11,282




F = vV —OWERB (L - PR - =5 - 5P — 83 —
(A4 F=% 620) 105.0cc (L Iv by PROS8) 112.0cc (F ~ = CX)
Betzv s, *frrv7, 1,082
aﬁ,¢4»ﬂy9, &79yﬁ&§_»’*4 \ )
N2 S5V 2 Hhr—2A, RV, BBt aF, F 5 _ S -
A AN AL dRord 6,243 | 1703170 2 =277 | AV Agas
WAENLE, ALy ’ SER—3IFN, =77 4V 5,354 0V 954*4Lw
By hABlE, R B—H Ry oy kv EA, || AR
YV NYEN, BBE Y 27Ty | ’
HHA—, =V 417 R Y, vy vA, 67
afravFEvsYy, FTr—
6,243 3 S %t 6,503
174 321
174 321
378 430
284 AT wmioy b 343
409 241
1,071 1,014
825| 7 7 VEKRA—I -
511 Fvvex+v]6] 54
876 54
803 _ ..
359 }1Am AR—R, XA NEVTS
1,162 1,180
vVIF¥Fv w7, BRE 46{%19"5‘/7%"-\"77", <= 737
z A=K
136 25
127 -
309 762
A 311 HL42B 406 7x 72 HL9A
13) KULBRPER T2+ v 7 26| 4
324 432
24| AANEYIF vy T 198 7 2D A4
- 108 1 FDAH
24 306
A 5 N7
103 EsEma %{Egzzbkivv//*
744 862
204 172
1,051 1,067
11,234 11,639
1,751 1,407 20"
582 499
2.333 1,906
13,567 13,545
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INBORBZNVEEND OB LI, EETEIHSBEEN LR ST, =v I VEEKIZOWT
EFIARERABNT, RRRPERLABECERICADIDERSL LN TE T B,

BRI, HIRAR 70~106cc O CTREZBER (R L OEERE 2 v 720 TyisWIRERD
12 10~13kg BET, ZD5b=vovAKER FIZFE1rLEARB LY —F = vERVIZRB) X
8~11kg BEZ LY, ZAOMEOEERZVVHESERICHHAIL TE R TN B, 7272, 22T
BB L OEEEZ v 7 OBRBYABERT VPR LI RHKBBICHAILTRELS BT 2 Z &
T, BARR=vO v EEROERY TEALTERICL, £oOovBRB L OEERS v 7 FEEAE
{TBZEIoh, BERATORES L OCERHOTRERE DR T2 EWIREE I AT, RE
B LTRBLUOHEABDDDEH T I 0L IRVEDEALND, WTHIZLTIHADLAV 7 b
FI47WF vy —id, B I CEBHERAL: 2EFERTE SMicy-bhTwd 10kg 55
WEERUTOERODDIRZEALE BVELHTLL, BEOIOTEVE 10kg AT, 5251
11~18kg &, EWIDIC/EDHE kg BNEDEHIBERTH B, LittisT F2xv YV —X WT5D
BECOERIZAZSBBOE DSV TEYFLERELRREL L > TS LV 5 TEI LD RTRN,

s, YIVE, CANY, 15V Ir—ARED=Y Oy XEROERII LRO= Y O v AKERD
#12% L, Er0RBEE, BEREE, BRERE, [ B ICERHsv 7, ~vIFrkk
ORI EDERIT, 2SO T=Vv v AKEROBRIOHL 22 LHT3,

4. Fzvv-EiitESRERE

4.1. & 4% 0 Bl

F =V Y B OEMRERCEARRINTV B2, b3 —r vy SRA—A LT Y YIREOBHETST
=YV~ BELTORWETE, M LEALLS & T3 MEOBROZDSH>T, ZOEOHER
HZWRHE T, BEEOARMIEATEF = v v —0ENEED 2 VIEY —F = v OUHIEELR T2V
THERBMRL I ZIR-oTW D, /o, BALYEECEEL TWBETE, IHIHEHOELRLEXYE
37:0bdH T, WU EOHERD 2WARELISH B VITHLBEL T2 4A—3 H & O FT, Ak
TRHBREHEN B IR TE 7z ZhHLORBEZSIRY eI B IhbhTEtEbb N 32 E A
i, 7AV %, BFAY, #—RA b5 VY, 74V 5VF, VEREEHTIZENTEDHN, ZOBD
REHERIL, ToUELFARICENDZ LdH D7D, REIN TV DIBIMT T,

TN3h, F2vV—kFV I V=vI U0 THRERRNEROENEERBEY REL T2
BliX, 74V IV F (N V) OREBBIFEFTORYEG VAKOLA I2A b3 b 07T TP, 35
ERbHbIVR, RBACFERY OB AMBHACHERY L, F vV —0OXVEEIEREOET
AEL, EHRRBEWIND LEOBERANLBERMICGHARLERIE, F2v VY —=v v OEERDF
ZEHAIL T, HEEISENTOF vy —=v o vObE D L8, Fhdbbhyd TEMERY-Y 0n
WEEMER L D LT, FREOLBRRBEIZR- T 2dDTHD (Fig. 26),

B, YEOHIIC, ZOETRHENTORBM—HERF = v Y —2onbhvizich, EHFOE
BF vy —HAEF LB ERBLNAY 2%, BFAYRETREF v Y —=v o vOs EREIC
IBHADWENRBZ DN TS0, ZHZVbY 3 —BERT%20SF T Inbhs=v o v iktE
RETH 5. '



F = vV —OWERRR (L - T -

ZRRHDEOBITIE, V—F v
DYHEERBRE IR TWB 0
MEEAETHB.Tibb, A~ A
7V Y OREFERNTIX, BEHLH
HREE LT, Z0EEIMOERICED
BEL S Fndb, TomMEAEL
TEFARICIERTE 5RARE & Y
21, FAROERICERERTOCE
ZEHEYMITY, ZOBERM- L
> TRARDTRA ST 15 b bERKHRE
BB ALHZT, BEARTHIZE
BLAFEREENL, FRey -5 =
v OREEHN SR O BEIEH H & 3
WL THERBRE 52 75721 (Fig.
27. ZORBEBIIEBEOEYY
R WESTHET 23 0T, L
BEROI DY ZEEOF vy —=
vOVvREDDITLIB X ST, Eh
DEXEORBIEBICRALZL S b
VI BLOB IR E=vov e A
TRy oy FOMCEATER LT
W, ¥V Y vF vy — ORGSR
FOFEMM O RERB YIRS 2
EBTED, Lovl, FROHER A
bV T3, ENRAENES Y
THEAMORI N bbb 5720, F7-K
PIIR DIRIEES & ST & C13 L FHE
NDOERREICAE RENRTTL 31
Ly V—F = vITE2 BEMSEtY—
BRIZLIZK T3 L 03 RAND B,

¥TAVAD~y HFK.K. Tl
=V v DELERBRIC o0 BEEH
HORBERALC, BEHEICEKEL/-
KR CRAZIND Y —F = v T, B
AR LREBROEEEE VWAL 5
IR EETRY 213 AL e
T, MR ORTES Y B hH ok

=4 B

Fig. 26 74/7/%%%%WW%W®? v
v — ST RER
Cutting performance test equxpment of chain saw designed
by Finish Research Institute of Agricultural Engineering
in Finland.

Fig. 27 #—A b5 ) YHREREHROY —F = v
SRR R B
Cutting performance test equipment of saw chain designed
by Forest Product Laboratory in Australia.

Fig. 28 <~y #5K.K.DY —F - vEKsEREEE
Cutting performance test equipment of saw chain
designed by McCulloch Co.
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FRETIALVHRLTAED Y —F = v O GINHERD BB 352 78729 (Fig. 28) bt
ZORETH, 7rRA Iy B (R2VeF) OV —-F2vEYVHONH, Fyv—HOV—-Fv
OV TEBEI LTV IRV,

RSN TOBF v~ —TY —F = v OUIEIEART & ORI SV ik, BHED & ATEF 1 7 This
D DEDOBENRTZ b T3,

4.2. HEAXF z v v —RBEHERBREE (Fig. 29-a, b)

WX, DRETF vV —FBALIILLZLE, BROVRER S -ABEIOF vV —2BE
ORESBEHCEEEAS S, ZOEFHRE TV BKE, BESHCEBEED =31 ¥ — ¥Ry
WWELEL, @EOICHEEERIRGOES, 77 82—~ - AR EOREYER L CEARBOBIRNL I
b T&E 7, 2F VRBE L TR DI FERBROACEERLION TV I2EWVSTEVA, 20 Z &
B, ZRETHI bR T BB BOFREFLEOI DY ICF = v Y — AT L, EROMEL
FRESHDETRIEIIZEGEWRTHENTE, F=v vV ~BAOHRELED 5 L, #BLoBRC
SR b OEATFEECETEACSAEHED LT, BHRBEEREI LV ZERTESY, L
LYK, b OBABOMERROISEROUBIC OV TR LS I a7 Bliliz L A &, #
WWWVLO%@#BO@%&&%%%MHI,2b&ﬁaowfo%ﬁEEOﬁEﬁiUﬁﬁﬁﬁﬁﬁ
ZhbhicTE R o720

ZOBbREOKEIC ST 35 = v Y — DA, F< 74 & bRABHEZIC BV TRBERT R
HHEBRE U COMLE LS ETICBERINDODH Y, HAREDS LD CEBBAICS LY, HEOX
2 EHEEDEILDNODOHZERTIE, EROVEOBAOBIZIABNDLIRF vV Y —D=v DY
LY —F = vERLEDR, 1O0F L F 5 HERRE UCOER R oREESR GRS &
BACERLENEF LB TEEI LV EELDNBICV 2072 Tiobb, WANCHBENE AbASY —
F = v OYEIMERRZ T E BT 5 LW I DT LIC, BBIZIVVWALALEBOLEF Y Y v =
VOVT, TRNELBBICLVEOHROZERD Y —F = VEREL, LidbaBEEEOANEEE
T AL D A7, ), MEHERE S X CRAENEERE ¥ 55 —E0 &l F TRt
B2ZE0dHLdDFEELL, bARAEIREITZZOBOKEBHERO Licd 1 D0ES¥EGETI 2
b TDEEL DT TH B,

COXIBELOG LI, FEEOERRIEL:F - v v — SN ERBEEIL, OB Fig. 29-
a b IZHLBINTHEH, =y oy BLOY —F - vIfth, KERHA, FHUSBICANSNS,

ZORBR=vOVBITY —F v b7, B, BWRHE, EREUcL O R E S 0K
PRBIEZS N, i LCER S MR RPRIC EE O S I B d B T% S - LT
EBAREMAL T 5o KB CIAL REEIY T2HEITIL, EDLIY D> 4019 0F
BB Ib, ECEDLTIY EmRAL FEOHITYH T, RIVRICEEOARICY 52 v
FRLT B L ARIC, RIICEEORRICHT IS AbE, ¥ -7 - vONEIEDCN LT
7 A (EROHHETIE) HBVIE~1F A EBRORHESHD ) OEALELHZ LIRS,
Lmb,ﬁﬁéhfw%%;vv—ﬁ%@%OﬁﬁgﬁtLfm,%mﬁmﬁﬁwﬁﬁmxﬁzﬁﬁTé
HREAEAR S DT, HERBEE & L0132 0% A MEOEIRE 112 OV CRER KB HIC
FHZeMb o BFERZ & EELDITTH B,
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Fig. 29-a A+ = v v —EMHseREEE

Cutting performance test equipment of chain saw designed by the author,
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BEA
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Fig. 20-b HRAXTF » v v — EIHEEREEE

Cutting performance test equipment of chain saw designed by the author.

E2YPVEITY —F = VIRTAE, =v o VvERASA, HEBHE, ¥ -7 vERSELDRY, 20
SHEFEERZ AV 7 B L VRN y 77 v 7, HEMEEALLY, BFRICZEAZEINTVS, 20
RHBERR Y —F = VIRIFAT, —EOARCEMICEREDOREL, 7 vF, ATwry b, FIR
EARFICBRMTEETE D L JiCito T3,

=V O VERMAABEHEBOEMICMNEL, SBBO=Vv S VvORER, BiihboTh, FORMS2A
BLONZDZER L TAECBEKFCEETZL2TE, SHLIKAEY LT, £4. RICES
TEBD, 77V /EOBMUERHHTC Yy 27 » TOMLEBRBITLEDRTE LI -T2, Tt
¥, PIBEIVCRAC Yy 77y TBE TV 78, AT Ry y FAENZNOMICIE LESODORR S
R=Hy FYVVIERBAL, " IBLIOBHC Yy 779 7HICRTBROEBIET 2L 512 LTHh D,
SA—HyFYVVID7 Iy RIBEEEKMERS - ) EHE I, SRECIIEREREH BT S
NTW2,

AHER AL, BE 45cm, BRE 2m FTCORMEBEFRTELIAR—2%d D, BHIN-AMLE



F = vy —CHERBR (U - PR - =H - %MD — 8 —

BHACEmMm~10BmmOEI TCROEBH CE DL IICHBHLTI2KFAAOZEVEBY D 5 TW3S
EFIREZ, BHEEEME (SHEHAN 3PS) Kk F vkl -1 2B (BER 1/6) 2L LTEED
ZVREICEBRLCETARRELND LT - T2,

LMD 2EEL, vV ORKEOLSX SBEYMILT 2LEND, & IR LIRS L UER
BHEBEDO DWW EEARICLy P LTH 5B,

FHEER ERO b s, B, BEREES L OB S OB FENDEE Lis L0 Z0fhEi
BHINTW32, ZRHOWUELEH 2 VITERT2HBIRI = - Fit X » THESEM L ¥ 72 LERRE
TEBZHARENR T D, Tihbb, PAIFBIOBINIETFEHEFERO( V7 ESEEFARD
DT, ERIHDZOBOWWEIC 20 - TERDDTHY (K#tt), EERRHIBHA 72 4~ 2T
(RHM, 2BEE, 0~20,000r.p.m.) THo. MHYEREHNL BERRERO 7V ) v=yovik
OF 4 —€r=y o HRABOSOT (THE, HROERE lcc, BE DC 12V), Blicd 57 7-8%
Vb IOHBIARIN TV 2ER-E Y 7 TRERBERZ A, B FHEADOY AR, 5
2R, HEBEY LR THRR= v v 1775 aRGIEBRIZRB Y8BT 5, 22T, HERNIC
FEHEBC A P AEEEEL TWT, ZOREEENT » 7 & ¥ =4 v B L OEERBOERT—AR D
WEEEC 0 Y, ZOMEEENR ANV ARERYEHI L T2 — FTERI DSR2 Y, &
PEEE lec B CHERBLBERR T2 L08TE S,

ZDEDY —F = VNDOBHIE, WRREAROKHE~, B IHEFHLY 7 (HHH, 45W, ACI00
V) BL o THEMICEZ v, BHBORIIIHRBAL = - A EORFIELH D2y 70 LIZY AETH
WMCEZLICE->TV D (REBIBLUMIRPIZ LHINTW 3 L I RFHRBHBAY 720 o T
72%, FOHIOBEFRENICHR L),

BLED & 5 Ishiiit b o HRRRT = v ¥ — B ERBREEIC LY, FXOALF v~k =YD
VAKERARBLO Y —F = vBL DL T, AENMMEIC Ly FLIXTE, WAWAIHEII
DNTE 572 A—DEHT, EHINZIAHOMHE, BB (ER), XVEELLEELNZLT, F=vV
— RIS LTV BERD by, T, EER, REEBERE 2LEH D VIIETILIRLR
BHETSZENTE, VWbYEF = v Y —OEGEBICHBRNE DA ERTELILITTH D,

5. FAVIMESATHF vV —DREMEE

51. Y—FzvDED

¥IF, HIEHEOBEY., BEOBBICOWT, TOUBEEHERL L5 LThiE, ToRREEN
BE TR IEERINIS . BROEESEAT, CHRARC L > TERI—RICT B2 EnTEDMN,
DR, FEMINIARMOE, TiIbbBEER—FETHDLARCEKBAIIALTHI L Hh, H@P
Bhisw e 2y, BRMODMIBUT—HETH 2 LT, A—BHLLAFLEZRECRA—AME, »5
120 BHORBEDOHIERTEI 2D T, BREMIC A Y F280VW L IICERL. V—F
= VICREFERY O, YHOBTREDOETRICE Zito T, ARNEHRRBEYEL TRV E T
LizZk, V=F =z VIZHT BT LTI —BTHMLIZZ LTV I EThRV. ¥, V—F =V
DIRY EAY, EORBBEBICOVTE, RARKRKEH L CUHIA—DEZ AR/ d - THET 3
MRELICDETH B,
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ZOHE, V—F = VORVICOWTL, Bill, RV TECTD, #25A2TEFTDIVIT e vbh, &
BRI, FTEELLALZRCEDLEZILIRRIABRDEZ LB VbR TW 508, BEMICED
RENDERYEEDO L EHER P v 7 BRED L 5 ITHET 3 20HARELERNI V-,

2T, 2, 3OBELIOWT, V—FVORYEEELVAVAEHLZHED, FIEEI VLA
AEHZTHEM A7 OWERBRE SZIR, it 70358 d T VWY —F VORI ELRHE
56 L70 TZTRYBEBORERYE 5 TIMCOVTIE, TWE VDO TV ARARTRTH B DEL
P CTAmMmBEICT LW EBETIFEBCOTHLINDH DD T, EARFREATEV—HHAL DF
AEFRZERR I ST, BRVEGOERFFAMTAIZEIC L. d3bAA, RARORINR LR -72HAT
b, ZORYVEGOEY —RICHBRTERTNERLRV b, Z0D2FAETE (5) ¥, FEARD
T E OF VR E AT XN BB 05K (----Fig. 31. 33 2@) Tl - 724 (s/D) T, RV AL
FHE L. dokd, ZOEMNT, DF A LFBRICSRMBRE RTERAROIMO FR A B1F 2N
THRIRHEETFALILDD () & | TEHozb (57D, 3%, [ OhbVICRARDIMCRE ()
TE o7t S/, ST) L2k EEECRFLTHR, EBREROLBERTRICI ERD s/l b oL
dEBE Db,

FARDEIRIZ R —F 7/ = XDDVTHRVBD, FLUDW T2 D 2BEICOVT, XY EEY
WANAENZ T LEDY —F v DIRY s/l LER v T & OBIRERIE L,

¥, RAROERKIZL e — 7/ — XOIRWEBOEARELERL TV 20 TR, H2—EORXYEE
T, V=FvORY s/1%0.083KVDLZAH (EAREK 21in T s=13mm, KAREK 24in T s=
16.5mm) T, $EMF b L 7 1Z—FNEL 7Y, RVEENRINIVRITELIHIVIZPZIATEY
mkg LTh, b 7iZKkELTILD. dBAHA, XY

°r HERZR DL, EORIVARBADIDTY,
Wi b v 2 RARE L TnB A, SENATBETSIR A % Y HE
Tichb, BRAENEEDOL ZATiE, EORIEA
ADHDTH, JXF USER b L7 % LT (Fig.
30,

DFEY, V—F L vOIRY s/l LEEMIALs T
EXTREBRAISBIRIZH Y, LrdEYVRE Vi
Mz DBIRNTILD 72TV BENWIZ L RN TE
20 WE Z OBRE KERIC LT,

T=(2.320—0.136Vy)
—(136.100—8.936Vy)s/!
+(2032—132.80Vy) (/D)2 +eereeees (2)

02 -

0l

nxbh, 7 Vi=7~15mm/sec DY HHET
7 6 § 10 11 12 13 14 15 16
v s  WFETBE, Fig. 310X nrhB,
Fig. 30 v~ - vOIRY LW+ 17 ik, EicE =5 2 — XORVEAR Y EiE
=, GKE27% (v —F /) —XDEVHE) Lid = v v —CAM BN T 284, HEic\b

. . . =y B
Tensity of saw chain and cutting torque

(without roller nose). N3V —F - VERARFRCHEEIC D B



F = v v —OWERBR (WL -

T =(23201-013576 ) - (1361 -8936VF) 5 +(2032-132.8 V¢ )(4f

FAR - =F - D — 91 —

Trikg,
0371
rELS, Ae FHlorsy
. b .
(3;%@.1;9%
m.kg,
021
T
K=15cm
03
Ty =15™5ec
\-EE—/ )
02
Q.1
0.020 0025 0030 0035 0049 0085 B 7 8 9 0 2s
"S/i Vi Sec
Fig. 31 V—F v DRy LEK L7 Fig. 32 Vv —F 2 vORY LML 2
<V, GKE27% (v —5 ) — ~v. &KE27%, B=20cm
RDT\AFE) (r=35 ) —XDH3HE)
Tensity of saw chain and cutting torque Tensity of saw chain and cutting torque
(without roller nose). (with roller nose).
T, ZOO(AETFENEARE 25 T- 0.476-13.834% + 263.6(50°

in BENDNTH 13mm KHFHET m

EELS, LB FRarsy

BEVIERIE, 22TV I RV—HF o

3 HHITTH 17mm Fikicie s, T . »

tbhb, s/150.03BECY —F v . a; :; on

DR EEEERL, BTOV—-F= - — o .

VERYBEAOHBTIRIIRYETHD L §§E: ::zt*—‘EEE/:E

WS ZENRTE D, . ‘Q‘S::::'_—_g;;’:j:z_‘j-_‘z,_;:/
EAROEMIC R —F 7 —ZXnbD ' I G

By DIZDOWTDEETIX (Fig. 32), B=2oem

RiE LV ZPIRYEIR, TebbEw ‘L

—#d B B TRAR 24in BEDD ' o0 00l 0020 0025 ° 0030 0035 0040

OTH U~15nm BEORI AS, Fig. 33 v —% = v OB &8 42

s/1=0.025 DEE, WTFROXYE
BEorExTh, Kb 2 BRNTTS

~ Y, GIKE27%
ADH35E)

(r=3%7—-

Tensity of saw chain and cutting torque

% (Fig. 33 2,

(with roller nose).
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T=0.476—13.834 S/I4+263,16(5/I)2 +-rrerrerererneemmneireinaineniniieiinin (3)
BLEDEEERMNS, RARDERICRE —F / —ADBRNSDEDHBEDT, ¥V —F = VORYAEY
DR TRBBENRDY, »—F/ —X DEVIDOTE, V—F-v ESEE &K (EARELN 24,
25in BEQCDDT, RARFRMAETHRIC 2, 3mm BEESA TV KBS, ZZT0) s/l=
0.03 BECRIVEETHD) IKIRY, v—5/—ADHDIDOTL, HELIDIY —F = vE ORRY
Sk (EAREM 24, 25in BE T, RRFREETOBRED A0UTEA ERVRER, ZZTW)
s/150.025 BEDRY BAIZ/D) ICERLIZEEN, V—F = v ERAR L DEREHLE T<To
HEL S DB A 7 2d 5 3T TTUEENL Y —F=vRREL W Z e TE 3,

LiztioT, —icF vy —2EHT2HE, EROISHRVEARZZANTBZ L, H5E
DF = vV~ AMERICON I HE, TOBROL ORI EPCHIBTCEZZ LR3I, V-
F o VREVTERY, BR3HTERLVTIE, ENIZTERORMERICONZD P73 1n < 1t
Y, TOBBOBNY AL CHATIZ XD nb, ZORAIBREREOTZSICER L RITHIER
BItNWZ ETH Do

723, BRTEEEOTF - vV —OUERRL, TRTLERCEENLAKENZ Y —F VORI %
BALT, EHEN-IDOTHHILIVIEThRV,

5.2. & W 8 (R

S XNDZARMOMELAARTHI20UAT THINCL - T, EMEREE LTEERER L2756k
VCEHRAET S L AELEVRD S, Tiebb, REMCAKERATIE, BmIART, Hig
02 BEDERICFLVRASRMEI ~ AL, 25V T0 F THA LT LHEDHENREE bz tic
3. TOROER V27 BLTRNIE, HIEHEEICSV UMTEBARIC bW HICHIETE I
3o ZNICH L TRBHICAMERATHE, HEMUIIHETHI1EFY, BIBRXORIZ—ETHoH
b, JEHE A2 B LORNDRZTERRICAELRIN, SHLKBBFBEVANAE02TRBEY T8
SERHT, RIBOBEF = vV —~DEMBENIE P T HBERNTHZ L8 TET, ELDTEYUTHD
EVSZENTELS*

* ¥, HEKABE T5cc DF vV —T, b/ FOAKM (EE31.5cm), &KE24% % b MR
B (Vy=8.5mm/sec) THM L7z FEOEWFERH () 0Bz L dis 58RIt b2 T oB{bE, EH
fEx d L icERIET T Fig. 34-a 0L 375,

Dk EDOFIHER b 71X, T=0.216mkg T, Z0F = vV —CHAME 722 2 DFIEEEH b
APERETIOCEGERE Vy 202 enlbEHLEED Vy OBz, ERDBELE—D&YE
DIAM RN L7 & ETIUE, Fig. 34-b 0k 5 kkERILIh3,

ZZ T, Fig. 34-a, b OFFEMEEEE Ve (BARERIAICEER XN 2 BHER cn?/sec) X, b
AEZA—DEERLEE (Ve=21.05cm?/sec) THIZ EXWVI FTH7V

IHhHOBERRE LKL Th23 LI, 5 =v Y —OENEEAR IRT 3121k, AT ENT 25
BORASEUEE CTHBRT 500, MEEMENIORZYUTHIZ ENI N LI,

feds, FROBREMND, HIBBOAMEEN L BE0RAENEE CHAMEERL -5 4
i3, ZOAKRMOERL, AMCHRIBL Y IZVARERECOERE CHEMT 22 L8 TE 2 (A—EK
EEEEOLE) ZT725 WEZOBRIEDCTRHALTASZE, RKANRILTIDDEIANLD
ZENTE D,

SR b7 T LEEMEREEE Ve & ORlICiZ, B —ROBBEBRIERNT 2 (B,
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“‘Sl. IMA
03 15F
%4
o T T v}
i
.afp 5
10 26 3 W m » ] Y
t X
Fig. 34-a FUKHIEM + 1+ 7 B Fig. 34-b JUAMSEREEBXR
Cutting torque diagram of round log. Cutting velocity diagram of round log.
A T S 7RSO (4)

ZZT, a, b BEER LOENMONELRE TEEIER
VE, ARM (EE Bo) &MLz &0, EROEMRSE x (ZDLEOHEHIE B'o) i2ki)
%, SEWEE—F Vy 0L & OENEREE Ve i,

Va=VyBo=Vr2VBoxta® e e et et ettt a e e e e e aeeeens (5)
72720 x=Vyet  (¢: EMBEX 2 DL E DM
A Va=2V VBV el VBafhessereesseressssmes sttt (6)
& o T, KM EEW DHE DT + L 2 ITRADOBEFRE S - T\ B,
T =424V Y BQe Vyelm Vy2efteereersssssssmasmensosisissssis s (7)
F7:, AMEWOGEDEN t L7, Va=VseBn 7205, RADBRE LD,
T=@4beBs Vi wovereeresseseneeseinisssinscasss s s s (8)

INHORND, HAMEHENT 2L EOERE Bo, Vi, t hHEEM A7 (FB) T 2w,
ZOGEH b 7T, F—OFERNEE Vy THME SN L2BE0RIE BO #RDTHD L,
BO i BO=1.25~1.28 11 weeeeeerorurmmnereeiniiniiiiiiieitiieiieeee i (9)
ORFEADMEMRZ D7z,
¥ 72, F—SENIEEE, F—EMRET, A—EROALRH L AMEER T84 LAHOERLA
HOFEHRE A —T, FEHEEEEDIFLVEE) OARMOER Bo & MAMofig Bo ¥ &L
Thoe, AAMOEMER Ao LAMCENER Ao LXFLVWbiI72nb, Bo=27, Bo/Bg
=§
Ao=AQ
mr2=(Bo/§)2r=4r*/§
SE=4/n=1.27
FTishb, A—HENEET, BA—RMMNIC, A—ERERyENT 5 L e g, F—FHHEN
NI T, AAMEENT2ERE, AMTENTIHIBLY K 1.27 FAELIOLERTZDLD
Lz titiss,

L oT, ZoWEREBTIE, RBEMICIANERAT L, #iER, A—88E, B—HEL sk
ENBHOND 10~45cm OFFEICHZ TREATE 5 X 5 ICHM L, EREIIZTRT 20cm i2fi—L
7zo Tlebb, ZOWEREBRTIE, 10~45cm OFEEAD VAV AIIEIREO S DL, FEMIER JiE—HIT 20 cm
T TEML, TOLEDER A 7B LUFN, ZOMOUEEELEL T, HEOHBERIICEL,.
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Piston Displacement = 32
o Cuttirg Timber 1 Japanese Cypress s

30
10 20 34 ‘1’9
B

Fig. 35 #ig (B) LiEM 12 (D)
(82cc, b /¥, &7KEK33%)
Cutting width (B) and cutting torque (7).
Piston displacement 82cc, Japanese cypress.

Piston Displacement @ 88.6 (yith muffler)

Cutting Timber . Beech

mK,
03

02

0.1

16 20 30 am

Fig. 37 #ig (B) LWt~z (T)
(88.6CC3 <7 5%@3 7‘7‘9 %71(%8%)
Cutting width (B) and cutting torque (7).
Piston displacement 88.6cc, Beech.

mKY P,'sl‘onD;sFlungenT o 88.6% (with special muffler)
M Cutting Timber © Beech

o 20 30 46
B [eil

Fig. 36 i@ (B) L4EM b2 (T)
(88.6¢cc, =7 Tk, 7+, aIKHK3BY

Cutting width (B) and cutting torque (7).
Piston displacement 88.6cc, Beech.

P;sz‘onD;squcemenT I E A

Cutting Timber : Japanese Cypress
o
&

020

010
10 20 30 40 50
om

B

Fig. 38 #ig (B) LMLz (D)
(95.1ce, & /¥, &7KHEK24%)
Cutting width(B) and cutting torque (7).
Piston displacement 95.1cc Japanese cypress.
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mkst PistonDisplacerment : 106 A
0.4 P .
Cotting limber : Beech }fy
PistonDisplacement 106
Cuttirg Timber  : JapareseCypress
03 )
'h'g
040
02
030
T
01
0
—_ o0 :
10 20 30 40 cm 10 2 0 W0 50 om
B B
Fig. 39 #ig (B) LfEMrr s (D) Fig. 40 #I8 (B) L4tz (D
(106¢cc, 77, &IKE32% (106cc, b /%, &KE24%)
Cutting width (B) and cutting torque (7). Cutting width (B) and cutting torque (7).
Piston displacement 106cc, Beech. Piston displacement 106cc, Japanese cypress.

b THD. 2% Y, BREMIZVAWAREROAKRERABL T, BRIOCHEN + V78 XOCBHLHRE
U, HBEDHEBRFNCHET S L 01k, L VEBC L2 SENCENEEOREL 5 2 enTE
BEVSTELDORLIR,

SEATHCE V7 =5~15mm/sec ORET, # =3 v — 0 B3 & OGREM OB B 12 T S5 + 47 0
WWEEIBZIS» 78R, dbHA, A—HETH, REMOERKIIIEL C, BB OHE L 730
NEMRZ L7828, HD—EOFEMEETIZ, HiE B OHAC—RENCHALT, FFrrs T 3
RKTBEVSTELDM2 7 (Fig.35~40),

Tichb, &80 Vi icowT, T & B OB,

BRERBRNTHOHLEIND, 22T B=0 0r& To=akleh, Zhit, F=vV—-%, ToORRicd
EDSWT=y P v DEEREFEL, b5 LdEHEIOHIRBTERL-LED, Rry V25
DEERE A7 RERL, Vi OEICTE 572 EBIMRIZ, 1IT—EDEEX D - TV B3N THDB, LT
BT, HED Vyicwid3 T & B 0EJENLDLHEL D LHLNER ¢ HT—ED fHe e
IO REBRRTCRREINDILENRD D, TDOLDITIE, FL DEREIL, RIENNZIVEZATTIRMS
DV E 2 1&, T, B OBRY LOTERBERNIZRBBETLDLAROZELVEVZ D,
UL, ZOADMER, EANCIHIELAEBRTESLELTILO027S, Vi=const. D& &,



Fig. 41 4EMEE Vi, L6EMbA2 T
(70cc, =, &GIKEK27%)

Cutting velocity (V) and cutting torque (T).
Piston displacement 70cc, Red pine.

ke Piston Displacement — B7<c

Jaranese Cypress

03
02
T

&
S
-
o,
(o]
')“‘f
o
(o)
-
u
14
ol e
o
/

5 6 7 8 9 1ol Iz 13 14
V5

Fig. 43 SRMEE V, LMt T
(87cc, k /%, GIKEK24%)

Cutting velocity (V) and cutting torque (7).
Piston displacement 87cc, Japanese cypress.

15 mmy/sec

— % - HERBRBFERE 51605
mhg Piston Desplacement -70¢¢ ‘)“@
04 Japanese Pine IS
iy Piston Displacement 75
Japanese Cyrress
03
T
02
0.1
010
7 9 10 Il 12 13 W )
0 5 10 5 6 8 i S
vt 4

Fig. 42 SEWiHE Vy LML T
(75cc, & /%, FIKHK24%)
Cutting velocity (Vy) and cutting torque (T).
Piston displacement 75cc, Japanese cypress.

g Piston Displacement /v 6
04l Japanese Cypress
03F
02}
o
A . :
5 - 10 e 15

Fig. 44 RMHE Vy LML s T
(106cc, & /%, &IKHK24%)
Cutting velocity (V) and cutting torque (7).
Piston displacement 106cc, Japanese cypress.
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Japanese Cypress

ge20™

o4

a3r

(244

o/r

V¥

Fig. 45 4ENOEREE Vi, BT 2 T

(e /%, 8KE27~34%, B=20cm)

Cutting velocity (Vy) and cutting torque (7).
Cutting width 20cm, Japanese cypress.

)
|5 mmy/sec

mkg, |

03f

02

al

TS

S

v 0 myges L

w b

Fig. 46 $EMEE Vy LEMir2s T
(e /%, GKE27~34%, B=30cm)

Cutting velocity (Vy) and cutting torque (7).

Cutting width 30cm, Japanese cypress.

T L B oBRIZERD & 5k —RESBERIZDZ L b LDDND,

5.3. 8 W & ¥ (XVER

#¥lE B=const. £ LT, WAWALKIBIZOWT, EREE Vi=5~15mm/sec DHIFEANTHAWN5

2T, §E b A2 T L4RNHEREE Vr

mkg.
EOBRE LBRTADE, Vi AUk o5
THE, FhR—REEFALTT B

[e]

WAT BEASSEDDND (Fig. 41 g e

# Vi=13nn (B =4ken)
~46)s dbAA, HERBREOENIL o s
Ozﬁﬁﬁoﬁﬁbciofa %Oﬁrﬁ.‘?[/ + uus)\\

L
O T HHEI AR A L DB B, 5
MELBHLLk, Voseiehs T , \ \\O
WED L Z AT R A7 BIRIZ 0 830) 63y
Bt Vi=s0 &0 T,
EAHI—EOMEE LT &5 KT 560
AEMIZI S, LaL, ZOLTFIER 0

s [ [ 20 M/sec

RICKARICIIER L TE Loz igw verevmm T
ni, T & Vi EORIZiE2E DR Fig. 47 Y —F=VviEE Vs LW trs T

BRETHEN5ZENRNTE B,

Saw chain velocity (Vs) and cutting torque (T).
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5.4. V—FxViEE

BLI Ty FENLTAT vy y P CTREIXNT, KMEVIEILTN2Y —F = vORIEGEEY, BKE)
HO=vOV s SV IMOEERYERL, BLI/FvFDY . —L FFA2LDOMICIZEAETRYRA
EHBNINE EDORMEWFDOY —F = VEELFHEL, HiE B=const. P& &DOEWEE (FVE
B) Aoty T &Vv—FvEE Vs LOBRELBRILZ A, Fig. 47 O X 5 Is—Ri7sES
BiAhLHBNT

Thabb, FAVIIFFATHF v Y —DY —F = VEEIX, 15m/sec BB THEATZDONE
VAL, 22 20m/sec GBS FTWALTL 5L, Sl A 2%, THEHBAILT, BIEZ—RBZES
LTLBENWSZENRTE S,

A /P PP (13)

5.5. $EHF ML SN

KOOI M OBEREIZ DV T, I8 30, 35, 40, 45cm D7 FHEREME, FEOENHEE B
WTBLEEDEM A 7 BLIOBHERUEL 228 F v Y —DBEAICIEL T, 53 HIE TORKERE
BiZid, TNENERHBZIERALDBNI, Tibb, BHD NIV DTE, 30~35cm DHRIFD
REM e HROENEE CHEET2008L5°THY, BHDAZEVDDTIE, 45cm DHIEDOREM
% 10mm/sec L EDEMEETIEMTET %, ZDLIRF = v Y —DOHRBEIC X - T, FElMEEIC
i3, TOBEMTE=VOVIIVOY —F 2 VERELEEAOLRVRLLEDOND, LHL, 2ELE
UC, WRBIZXZEDDEITH - T, Sl b4 27 IOHL, SEHOERE OBAICERIIC S L T
KTBEVIERLPEICEDDZ LNTES (Fig. 48~52),

PS .
7
q0¢cc A
7% 4 . G- 1058
2 [o R 6
%g s 9 U ﬁo_D..,.»--""' L peBATAOETH
886 © o n BP D OTO " Q.0 B o B
8 8 AL ¥ n_ Q- a =08 5
95 S W )
105 = 1 e ¥ 4
106 O ; n@'* £ . 4+ P
ac __.e e
3
1 2
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os b~
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o3

1 ! I

4 15 16 "

!
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Fig. 48 SRETEE (Vy) FlEM b2z (1) BIUHA (P (B, 77, &KkE32~38%)
Cutting torque (T) and horsepower (P) at each cutting velocity---general, Beech.
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Fig. 49 SEMEEE (Vy) BIEK b A2 (T) B XOHN (P) (B=45cm, 7'7)
Cutting torque (T) and horsepower(P) at each cutting velocity:--B=45cm, Beech.

7% 18 40(M I;S
ggcb 8
% ¢ 6
a3 6T

e 0T o B 28T d
}‘g,s-—%‘ Q/L,,,%,s-h.ﬁ\ 5

47
13
2
' >
n
u"?- ° C e )
. } &, . - 02_;,”26\4]'
B o
L e 7T s e =060
04 L T //o'vf.)‘ _ e o - b
. T T %
T — e
ek R
0!

I 2 3 4 5 6 7 & 9 10 1 1z 13 15 15 16 ™k
Y

Fig. 50 4BMEREE (V) BUgEMT b A2 () B XUHA (P) (B=40cm, 7 7)
Cutting torque (7) and horsepower (P) at each cutting velocity:--B=40cm, Beech.
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#£ TR 350M
B Ps
6
4 g e
e f::/'ﬁ"“‘ P
- - OgA 1s
g
05 |-
04 .
F 3 v e
B p Ao &2 0%
03 . gas- 003
02}
orf
- L 1 1 " X 1 1
1 2 3 4 5 6 7 8 9 10 "he

. Fig. 51 SEMIEEE (V) BUSEET b2 (T) 3XOHAP (P) (B=35cm, 7 F)
Cutting torque (T) and horsepower (P) at each cutting velocity:-*B=35cm, Beech.

% 30m
B8 s
6
A
a
@; ;f.‘—/ P(;_M‘) P
- - L. OB 4
L8 e A *
. @0_/’@ _,@~’“® A
—— . e ® 3
&
® 2
Ky 1
05F
- 007
A ‘:_.’—’, 6e=% o‘v“‘aﬂf
wf PR TS
——— /‘_/4” ﬁs‘““
vl P Y
4 —% o —©__8,.,%o'
02t JEPSRE - %
at
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1 2 8 4 5 6 T 8 9 10 112 "W
TV

Fig. 52 SRWIERE (V) BUSEMT b A2 (1) L UMH (P) (B=30cm, 7 )
Cutting torque (T) and horsepower (P) at each cutting velocity-"B=30cm, Beech.

Wi, AN TVEF VY —R2O\WTD, EItLr s T 3sIOEMHN P LEENERE Vi 0
BRE —E L TLTEBRE LT, 2¥FDLBYTH2, '
®& ¥ # T=0.23+0.018V; (cx=+0.07)
P =3.1740.16 V; (0£=+0.58)
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# 8 45cm T =0.26+0.019Vs (or==0.06)
P =3.25+0.20 Vs (o= +0.45)
# 8 40cm T =0.23+0.026V; (¢£==+0.60)
P =2.85+0.16 Vs (o£=+0.31)
# #8 35cm T =0.24+0.009Vs (6= =%0.03)
P =3.1540.134Vy (6z==0.41)
# 18 30cm T =0.14+0.024Vs (o= =+0.07)
P =2,054+0.24 Vs (6£==0.49)

5.6, IERESRHT bIL o & IERREENTH D
ERUTE 78805 bV 7 35 SO D OERERIT, WIS EERERE L2 5B VIAMIE
BREEWTRE bV 2 HAVIERBH DB I NIREERE L L, 2%V =v o v ZhES L HIEEEHCHR
BT A2 LBI0Y ~F = VENESFETERER CHRET 52 LITBE R P A 7B IO D EAE
FLHLTNB, TOEERERE) b L7 S IOCHAE, FEEBOOWF vy —CH 7,000r.p.m.
&Y, FAREBOOWTHRWF = v Y — T 9,000r.p.m. BIEOEEED DN T AHERERTIE,
TNZENOHBBEFIIT—EDEILIZE > T3, Thbh, BEIZL-T, 20=vovB Ity —
F = VORERICAET 2EEEICERD Y, TOTEEREE L7 B3 ICHDCYRERD D, WD
WAIHEEY B L T, ZERRE MV 71X 0.1~0.2 mkg BE, ZTEEKEIH HI2~4 PS BEOHHIC

BEE -T2 (Fig. 53, 54)

LehioT, ERORBIERLD, LHEHERE) L 23 LORM DY 23\ 7-IEWREN b A 7 35 L ORE

Ps &
Vv,
P Y
o
4 . N
ogo
o @o 96 e}
00 °
o
3 s oBe e
° o
A S0 o
2 f c)00 o . [
o/ o
o
2 ®
2 08 o4
o
S
I
| [ 0.1 - 0.2 0.3 r.ka, 0 =7 - o7 EERE S
Fig. 53 ZE&GRERE) To b2 LHA P Fig. 54 ZCEReERE) To b2 LD Py
(FRFD2&) (FAFisL)
Driving torque (T%) and horsepower (Py) Driving torque (7o) and horsepower (Pp)

under no load (with governor). under no load(without governor).
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e H5 (Fig. 55, 56) &WAWAIREBRELL DRIFRE LORTATD, WIEF TOHEN b 75 L0H
HALWAWARBEBEAEL ORBREEHETI LR INE o7 B LEAY LHTZ LIZWV 5 TH

R 2

HERBRBSWERE $ 1605

o ° )
o
o © aeao ° oo
o
2r © 9 0 o o . o o
® o %0 o °
o © ® o g 4
o o S ?
c 8
@ o
) g o o
o
o ° ° o
8o °
° o
[}
o
o Y X .
I 0.2 03 0.4 mh,?ﬂs
Fig. 55 IESKSEMT b2 Te LW Pe (35 2%F)
Net cutting torque (T¢) and horsepower (Pc) (with governor).
°
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o
o g,
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8 ° ®
o
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o 27 %o
o ° o o000 o
° 8 ° o
°° [ °©° o ©
283 o° 8 o o °
o o
o©° °
o 3 o no .
0./ 0.2 T 0.3 0.4 m;\';;

WZ & ThHB,
5.7. S bLIDDR

ERUTCE-EERBERY D LI, Fo =DV —F - VEEMRTEF vV —CAMEENT 3
BED, EDV —F 2 VDI DSBS RRERTFE, F0OF vV —THEMNT5 5 2 LEREK tr 2 L

Fig. 56 IEBREEMT P2 T B Pe (F3F75L)

ORRE T DL, DE¥FD LS RBMRRMRILT 3L nANLON S,

Net cutting torque (T¢) and horsepower (Pec) (without governor).
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Trebb,
T = Ty T evevvvnreernnnnnneseeerntii e ee ettt et e retana e e e eeana eeeeesbnnaaaaaanes (15)
ZZTC, T:Eibr 2z, To: ZCtmpERE b L 7, Te: IESREEM b2
B 0 (16)
ZZT, ZF: I LTV 3T RTCOVMIZEAL TW2 HDEE, 7: SITHEDE
BEEEE
SF=nF =_§_F ........................................................................... an
ZZT, F: Pl w29 1 KOTERIZERAL T30, #: i hic AR
FIHIL T 2891008 =B/p, B:i%iE, p: YiHoC v+
a=2p. IIZ .................................................................................... (18)
TZT, 0:YIADYIVZ AR, ViiF vy —EEE, Vi v —5 . vEE
= F ....................................................................................
iy 19
2T, [ I BUSER L T 2 BALYTBIEST S, Bs : YIALIE
ERnb
FmfeaBs ceverrnnnnnnnnniaeaaniineiesin i s e e e e e et e et e e tertbab e e e e e aans (20)
F=f2p+B;s “’/_fs ........................................................................... 1)
Kg/mm2
)
o A T2 CC
[e] o 75 cc
9 ) O 82 cc
#82
@ @ 87 cc
8 ° g
& o Q95
. s g o
7 A S . gue
f “ -
6 > @ 3
% 2%599 40 a ©
o M2 ® g500 o
5 A Q‘ * 2) @ @ﬁ
2 e qo¥ o @O@Q@@o» ®

B,
3 - p @ ‘. '}g] ®
[ w0
2
|
| 2 a g & 7 8 9 10 1 x 10" (4t 58 @)
5 10 15 2 25 30 g 35 40 45 50 5 4 (DLF¥E@)
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Unit cutting resistance force of one cutter teeth (f) and its cutting depth (4).
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Cutting velocity (Vf) and depth of saw dust Cutting velocity (Vr) and weight percentage of
(7/16 in chipper type made by Oregon). each dimension of saw dust (7/16 in chipper
type made by Oregon).
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Maximum cutting velocity (V5 max) and
piston displacement (B=45cm, Beech).
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Maximum cutting area velocity (Vs max) and
piston displacement (B=45cm, Beech)
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Calculation of maximum cutting velocity Calculation of maximum cutting area velocity

(Vs max). (Vs max).
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actual maximum horse power (P max).
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Net fuel consumption (Cy) and cutting time (£)---Piston displacement 82 cc.
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Performances of Chain Saws.

Sampei YAMAWAKI, Osamu HIRAMATSU, Kazuo MIMURA and
Masao SHISHIUCHI

(Résumé)

The surprising scarcity of research reports on ‘the cutting performance of chain saws driven
by a one-cylinder two-cycle gasoline engine by the help of special mechanical testing equipment
is a consequence of the small number of researchers engaging in the study of forest machinery,
in the words of Prof. U. SUNDBERG given in the FAO report Nov. 1955, about the use of
power saws in forest operations. ‘

Many kinds of one-man gasoline chain saws, not only those made abroad but also home
made ones, have been widely used for forest operations in this country. As the number of
their kinds introduced to this country have become excessive now, foresters waver in their
choice of chain saws for use in felling, bucking and other timber-cutting operations. They

" now advocate that cutting performance tests of various kinds of chain saws be undertaken by a
reliable public institute such as the Government Forest Experiment Station, to find the standard
technical features of various chain saws when cutting Japanese timber.

As a result the senior author planned a series of cutting performance tests of chain saws,
using original test equipment having an electric torque pick-up & indicator, a electric power
indicator, utilizing the principle of wire resistance strain gauge, a high speed electric tacho-
meter, an auto-magnetic fuel consumption counter, wood cutting speed controller and so on, with
facility to measure the torque, horse power, revolutions per minute, fuel consumption rate and
wood cutting speed of chain saws with accuracy when cutting timber at best condition (Fig. 29-
a, b-*® Timber Feeder for up and down, ® Speed Change Motor, ® Speed Controller, @
Reduction Gear, ® Switch of Motor, ® Engine Base, @ Chain Saw’s Engine, Saw Chain,
® Torque Pick-up, @ Electric Tachometer, @ Fuel Consumption Meter, @ Fuel Tank, @
Battery, @ Fuel Counter, @ Automatic Voltage Regulator, @® Torque Indicator, @ Horse
Power Indicator, R.P.M. Indicator, Chain Oiler, Exhaust Pipe, @ Dust Collector
Pipe, @ Exhaust & Dust Collector Pipe), in an endeavour to comply with the demand of the
Forest Service Bureau. The authors are also now conducting cutting performance tests of new
chain saws in response to the request of the manufacturers and dealers.

This report covers in general new information obtained from these tests and other experiments
and gives fundamental research materials that should prove helpful for those seeking means of
efficient usage and improvement of one-man gasoline chain saws from the standpoint of forest
machinery.

Contents of this report are as follows :

1. Introduction )

2. Present aspects of chain saws made throughout the world.

3. Construction of direct-drive type chain saws.

3.1. Outline of construction considered from the point of assembling an& disassembling
3.2. Cylinder

3.3. Piston and Crank

3.4. Crank case
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3.5. Carburettor and Governor
3.6. Flywheel magneto
3.7. Starter
3.8. Sprocket wheel and Centrifugal clutch
3.9. Guide bar
3.10. Saw chain
3.11. Chain oiler
3.12. Outline of specifications and Parts’ Weight
5. Cutting Performance of direct-drive type Chain Saws.
5.1. Tensity of saw chain and Cutting torque
5.2. Cutting width of timber and Cutting torque
5.3. Cutting velocity of chain saw and Cutting torque
5.4. Saw chain speed and Cutting torque
5.5. Cutting torque and Cutting horsepower
- 5.6. Net cutting torque and Net cutting horsepower
5.7. Formulae of cutting torque and others
5.8. Maximum cutting speed and Maximum cutting area speed
5.9. Fuel consumption
5.10. Horsepower to unit .piston displacement and Weight to unit horsepower
6. Comparison between the direct-drive type and the gear-drive type

7. Conclusion
Construction of direct-drive type chain saws

The construction of chain saws from the standpoint of assembling and disassembling may,
in the author’s opinion, be classified as follows :

Group A. Backbone type assembling & disassembling

Group B. Divided-in-two type assembling & disassembling

Group C. Connecting blocks type assembling & disassembling
The foregoing three types call for some further description. The essential features of them are :

Backbone type : This means the type in which the plate to which the chain bar fits, the
right side of the cylinder block and crankcase, and sometimes the right side of grip handle,
are cast as a single unit in the manner of a backbone. Assembling can be done by fitting
various other parts to this backbone. In some chain saws of this type, the fuel tank or
lubricating oil tank is cast with this backbone, on the right side of grip handle. The direction
line of ‘cylinder is mostly vertical in this type.

Divided-in-two type : This indicates the type in which both left and right side covers of
chain saws can be divided in two. The cylinder block, crankcase fuel & lubricating oil tanks,
and other parts are secured to them in the assembling. The direction line of cylinder i eitﬁer

horizontal or vertical.

Connecting-blocks type : In this type the assembling can be done by having lubricating oil
tank with places fitting chain bar, cylinder block & crankcase cast in one unit or body, grip
handle -cast with cylinder cover in a body and other parts being fit in due order just like
connectiné blocks. The direction line of cylinder is mostly horizontal but in rare cases vertical.

~Most of the chain saw engines, of course, have one cylinder made of magnesium die

casting and of which the inner surface is plated with chrome to protect it against abrasion. A
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few of them have one cylinder with cast iron liner of shrinkage fit. The thickness of cylinder
block is thinner than the former to make the weight of the engine lighter.
The number of piston rings is two in general, and so far as we have been able to trace,

only the Remington makes have three rings.

Though the cross scavenging system is used only for Remington’s engines, the loop scaven-
ging system is generally used for all other engines. In the loop scavenging system, the Schniile
type scavenging is widely used for many engines, and to our knowledge, only McCulloch’s
engines use the Curtis type scavenging.

Section areas of scavenging, suction or exhaust ports each differ among various kinds of
engines. On the whole, engines having bigger section areas of their ports have bigger horse-
power per unit piston displacement than others (Fig. 10).

In regard to the shape of combustion chamber, there are the half-round type (Homelite
707, McCulloch 1-72, Stihl falcon), flat type (Remington 75, 65), squish type (Stihl lightening)
and so on.

The stroke-diameter ratio of piston is in a range of 0.61~0.84 and mostly 0.61~0.73.

Some types of lead valves are used in the engines having suction port in the bottom of the
crankcase (Fuji rabbit C-151 D & A, Homelite 707 D, McCulloch 1-72, Partner R-11,
Remington 75 & 65 etc.).

Most chain saws made throughout the world are equipped with Tillotson’s diaphram type
carburettor ; We have found only Remington’s chain saws to be equipped with Cartor’s diaphram
type carburettor.

Engines of Fuji rabbit C-151 D & A, Homelite 707 D, McCulloch 1-72 and Stihl lightening
& falcon have governors to prevent excessive speed of engine. In Stihl’s engine, wind pressure
plate connects to the choke by rods and in other engines it connects to the throttle by rods.
Kyoritsu’s, Pioneer’s, Poulan’s, Remington’s, Solo’s and some other engines have no governor.

There are several kinds of devices used for engaging the starter pulley “in” & “off ” the
engine crank shaft : pawl & ratchet (Fuji rabbit C-151 D, McCulloch 1-72, Remington 75, 65
pro 88 & sl 5, Solo 70), like a friction clutch (Stihl lightening & falcon, Pioneer 620),
application of freewheel (Homelite 707 D & zip------ see Fig. 11), application of screw and gear
(Pioneer NU-17-+---+ see Fig. 11).

Some technical features of a centrifugal clutch are shown in Fig. 12~17.

The width of chain bar with roller nose (Dolmar’s, Partner’s & Remington’s makes) is
smaller than that of a chain bar without roller nose (Fuji rabbit’s, Homelite’s, McCulloch’s,
Pioneer’s, Poulan’s, Stihl’s, Solo’s and other makes). Their dimensions are shown in Fig. 18, 19.

QOutlines of chipper-type saw chains used for these tests are shown in Fig. 20~22.

Lubricating oilers of the saw chain, either manual or automatic, and their representative
mechanism are sketched at Fig. 23.

Over-all dimensions and net weights of various kinds of chain saws, measured by the author,

are given in Fig. 24 & 25.
Cutting Performance of chain saws

(1) The torque required for timber-cutting when the tensity of saw chain is proper, becomes
smaller when the tensity of saw chain is either more stronger or loose. This suitable
tensity of saw chain may depend on the length of chain bar and whether the chain bar has

a roller nose or has no roller nose. From the author’s test on the tensity of saw chain, the
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relation between the cutting torque (7) and the tensity of saw chain (S/I) at the chain
saw without roller nose is expressed by the following formula :

T=(2.32-0.136 V) —(136.10—8.936 Vy)s/[+(2082—132.80 Vy)(s/D%-(2)
where, V7r:timber cutting velocity of chain saw. -

s/l : the index of tensity of saw chain. )

s : the sag in the middle point' between the sprocket and the front end of chainbar,

when pulling up saw chain strongly by hand.

l: total length of central part of chain bar with parabolic curve (Fig. 19).

The torque required for cutting timber by chain saw is the smallest when the tensity
of saw chain s/! is about 0.03 at the chain bar without roller nose or about 0.025 at the
chain bar with roller nose. The suitable tensity of saw chain for the chain bar without
roller nose may be a little looser than for the one with roller nose.

(2) 'The cutting torque (T) increases in proportion to the increase in width of timber cut (B),
as shown in formula (11) : T=a+bB, where @ & b are constants depending upon the
capacity of chain saw and the character of timber cut (Fig. 35~40).

(3) The cutting torque (T) increases as the wood cutting speed of chain saw (Vy) increases,
as shown in formula (12) : T=a&'+b' Vy, where @’ & &' are constants depending upon the
capacity of chain saw and the character of timber cut (Fig. 41~46).

(4) The cutting torque decreases in inverse proportion as the speed of saw chain (Vs)
increases, as shown in formula (13) : T=a"—b" Vs, where @’ & 0" are constants depending
upon the capacity of chain saw and the character of timber cut (Fig. 47).

(5) Relations between the cutting torque (7T") and the cutting horsepower (P) and the wood
cutting speed of chain saw (Vy) at various kinds of chain saws are obtained from Formula
(14) shown in Fig. 48~52, when cutting timber with certain widths.

(6) The driving torque of chain saw only under no load (7o) is within the range of from
0.1mkg to 0.2 mkg or so, through many kinds of chain saws. The driving horsepower of
chain saw only under no load (Po) is within the range of from 2 PS to 3 PS or so. The
net cutting torque (T¢) is generally about 0.1~0.2 mkg and the net cutting horsepower is
also generally about 2~3 PS. Relations between To and Py, T¢ and P obtained by the
author’s test, are shown in Fig. 53~56.

(7) The author thinks that relations as applying to the cutting torque, the dimension of saw

chain and other features of chain saw may be expressed by the following formulae : Formula
(15)~(24)

T=To4Te ceovereereeesceeeranranomtuonmnincaierneeeasnns e (15)
where T, To & T is mentioned above.
BT 30 (16)

where 7 is the radious of rotation of cutter edge driven by sprocket and XF is the total

force acting to each cutter which cut the timber.

where F is the force acting to a cutter which cut the timber, # is the number of cutter
which cut the timber at the same time, B is the width of timber cut and p is the cutter

pitch.

5:2171‘//{‘ .................................................................................... 18)
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where 6 is the cutting depth of a cutter at a time and Vy and Vs is mentioned above.

where f is the unit cutting resistance force acting to a cutter and Bs is the width of cutter.
Formula (19) (17) (16) (15) can be written in the following forms :

F=f+5eBs = f+2 peBs 112 ......................................................... (20)(21)
SF=_8 fiopeBe VI c0fiBeBy VLo .
SF 3 fe2peBs v 2f+Bs Bs A (22)
Te=2f+r+ B+ Bs II;I ..................................................................... (23)
s
T=T,+2f+rB+Bs I‘;f .................................................................. (24)
S

The relation between f and 0 calculated by the formulae mentioned above are shown in
Fig. 57. We see that d calculated from Formula (18) is smaller than the depth of saw
dust indicated at Fig. 58. And so the author took a photograph of cutting timber by saw
chain, using a high-speed motion picture camera, and found that only one cutter within
about five cutters actually made the saw dust in a timber cutting operation. Accordingly,
4 calculated from Formula (18) must be arranged by making it about five times as large,
thereby causing it to almost equal the depth of saw dust.
(8) The maximum cutting speed (Vs maz) and the maximum cutting area speed (Va maz) in
various kinds of chain saws obtained from the test are shown in Fig. 59~62, 65, 66.
From these test results, the author introduced the approximation formula to surmise
such Vs maz and Vamaz of any chain saws, shown in the following forms :
Teo Vs

Vi max =ZT-BS-B'7’ ............ Direct-drive type «t-:-e rsescerrereeienn (25)
Vi maz = 2}316}'3‘:.’1‘;37 ............ Gear—drive type -s:--seerrmroresinnanens (26)
Vo max 27% ............ Direct-drive type «+r ereeemsinnneniennn ©@n
Vo maz =2§e“-c—.B‘:-sr_ ............ Gear-drive type - -seemrerineinins (28)

where % is the constant depending upon the capacity of chain saw and the character of
timber cut, and takes about 5 kg/mm?in these test conditions. ¢ is the ratio of reduction gear.

The comparison between Vs maz and Ve mas calculéted by these approximation formula
and the same ones measured by these test are shown in Fig. 63, 64.

The author thinks that it is better for us to adjudge the maximum cutting speed as the
wood cutting capacity of any chain saw by the help of test equibment like the author’s,
comparing it with their speeds, especially when the species of tree, the character of timber,
the width of timber cut and the depth of timber cut are all constant values.

The author is also afraid that the cutting performance test in the case of cutting round
logs as seen in other operational tests, cannot give the correct answer as to the cutting
capacity of chain saws.

(9) The net fuel consumption (Cs) of any chain saw when cutting timber at full throttle,
increases in propotion to the increase in cutting time (#). Its relation can be written in

the form :
Cj Im Il et erternetceiiettettiiteiieeitttateaieeiaeeanatetaiatbiantiattiittiaostarsattarernnn (31)
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where m depends upon only capacity of chain saws.

Test results are obtained in Fig. 69~81.

Relations applying to the fuel consumption rate (C's) and the piston displacement (Dp),
the maximum cutting speed (Vs maz) are shown in Fig. 82, 83, and. in general, the fuel
consumption rate increases in proportion to the increasev in piston displacement and maximum
cutting speed also. So we may estimate the fuel consumption of any kind of chain saw

when cutting timber at full throttle from the following approximate formula :

Cr=vDpe é‘(’)

where, N is the engine revolution per minute and v is the constant depending upon

mainly the total section area of scavenging, suction and exhaust ports. It takes
0.083 in general and 0.096 in bigger section areas.
€10) The cutting capacities of both direct-drive type and gear—drive type equipped with more
or less the same engine made in Japan, are compared as shown in Fig. 86. Though the
direct-drive type chain saw has a 7/16 inch chipper chain and the gear-drive type one has
a 1/2 inch ch’ippe; chain, the other conditions of them are almost the same. From the
tests conducted to measure the torque of various types of saw chains when cutting-timber,
jdr;i\‘zgxi by the same eletric motor, results show that the 7/16 inch chipper chain reqﬁires a
éi.xlégller torque than the 1/2 inch chipper chain (Fig. 87). Accordingly, the ‘author thinks
from test results shown in Fig. 86, 87 that the gear-drive type has a larger cutting
capacity than the direct-drive type, in the same conditions, but this is not to say that the
geardrive type can cut the small diameter logs easily like twigs, any more than the direct-

drive type can.
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