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(1) BARBROESR

ARSI, FEOBHERBCETIMREBRYUART ISR, ~vs I v/ bExbh
TEHOEFIRNC L VRESN D, LiedtoT, BARREEZE 2 CIERGHOSMRELNE T
RETHD, L LEHBECHRAISHENET S - LIRS TS Y, —BCIIEOERL D VWITERK
BOTEREYTC, ~v= U YR IVEUCLESFOEMRENLBEANGRIEEIN TS, Z0OH
BT, SERBEOHRE b O TBEANOHRE R LI,

KETIIE 1~ 2 BIFHEKC BT 5 FAMAE 0> b, BE 34~36in - EE 16~18B.W.G. b D
17 D WTEARBREZHAE L, BAREZOTBRC X DB L1,

(2) BEtLEALOHIR

PREE - BB LOGEARERL, BARBREYRDSEERT L INTHB,

AETIE, 1ADOHIZENFHEORID 17 MOFCERENLBEANEY LEE, 3 LOR—TEME
24 (42in~15B.W.G. % 31, 30in~17B.W.G. ¥ 3#) KEEHIE U CBARY LtBaR>
WTEANRBREREL, FERELBEANBROBGRERDI,

(3) SEHOL ETRE
BHME LTI, BARSEMELGCEL LTV E L b, BANSEEREL 35— ICRETS
2bh, LobEHclmamin0 $AaRR RSO TRREDL ARG E STV 5,
FECREFOLEETBEL LT, EALOLL (1ECET2EANREOCRE), HEOCE (AEC
B ABEANEDE) BI™hUhE B0 1 EEFCET2HRVOR) #81~5 BFEEACKT %
AP OWTRIE L

2—3. REHZE

HEREXE 1RO L 5 FEREER D
7, BANERE UMt EFBEXRIE L,

- BARHBR (EREEOTR 13, $EOKFH

B OBEEE ECHEND 1in & & OREZED,
FOBRICPARER L ENA L OMBE 41 7
A =2 (BUNEES 0.01 mm) CHIEL TR
oo WEILEE T LIERD 4 BRI DWW TTe>
72

E EFEEL, FEEERCBVA NV — b=
PEECEEICYT, LROTRMEIC TS
— VLR OMTERTEE S -2 (BFELR

I | [ |
@ 4B& Saw blade, @ FéRs# 5 — Conical

collar, ® 7 3 v Trial mandrel, @ T
Flat table, & EfEEH Straight edge, 6 [E
ANIEHR & A4 744 —< Dialgauge for mea-
suring tension curvature, @ R UNHAIEHF
A4 7% —< Dialgauge for measuring twist
on the blade.

BIR WS
Fig. 1 Method of measuring

0.04mm) WTHEEL, TFhrFECKT 58
EMEDFEAFNDOEY S OTEANRDT S, HiE
ED P15 REMEIC O\ TRO\EDEY 3>
THIEORL L, ¥7EORENLHY lom o
BT EA Ty =2 (B/NFELR0.01mm) DI
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WA EECEAK YT, #0 1EEPICET S5
ATy =L DRZDERFPDOELX S OTRE
hoEE Lz,

2—4. BANEROEER
FEERKEOMRIT, F2ROX3 Lk L h: R‘ D pgrE Drop of the curvature at the

. iddle point of R.
TREREEL TS 1 DOMEHRL TV 52, m .
EEEHET R Y: RAKHAES >AALRETOER  Dis
F—E ki HERD B LOCANLRLTER - tance from the point at which the drop is
LT\ B OREETH S maximum to the circumference of the

spindle hole.

ZORETREANERE D bbb TdE, §# #H2X FEOERNEOHR (BALOHR
BEmEmoR o, By 762 DR e o e
BENENOSREE H X0 h, HWEMS X —Fx100%

CRIPEE T2 Thth OEREZ A KX
U B, ﬁ¥&®*%%%k%ﬁ5&ﬁ&EHk&&Lta%O%%Eﬁd BR DRAR RSN E A B IS

BETORIOEENLDLAEZE CORICHTIEFE Y RDI,

3. PERRELUER

3—1. EBANEKDOER]

81~ 2 BEESIC BT A FEAFAENEE 4 BERCOWTRDLBANRFBIRD 5 b bRENBRL B
O, BAREROFERLZHMUELSE 1 RCTR LI,

H1RMDL, BANBRICOWTOE DERELITINONR,

(1) HREXVTRIA—EH&EPEEL LTS OTH B, ThbOBARBRPE
EROMEIINIL ) OERENRREDOND, ZOERIY, HREORD HIFENRA—TRAOLIER
X5 THAIN, DLABYER L VEEBANCH T2 HUMRRILOTH Db LEL DR,

£1R  SEOEIENR—EM REEEE L T BT REOBANBROMERER

Table 1. Measured results on tension curvature in the circular saws employed by
many expert filers according to the same sawing conditions

Saw No. 13}15}18’8]12[14 3}4i5|6l10[16|7 34‘1[11!35
t (B.W.G.) 16 17 18

D (in) 3¢ | 35 34 35 |36 34 35
Typeofthecurve | T | | I (O | XD |OD; I, I ,O0|m, I |I|OX|I 1I|I]|IV
H (mm) 4.3] 5.5/ 6.3 4.0| 4.6] 6.0 6.5 5.2 4.5 5.6 5.5 4.8, 6.4 5.7| 5.5 5.610.6
h (mm) 0.9/ 1.1/ 1.5/ 0.8} 1.1] 0.8/ 1.3| 1.1] 0.9} 1.3 1.2 0.8 1.5 1.4] 1.3 1.1| 2.4
A (in) 4 6 4 3 3 4 3 4 3 6 3 s 3 3 3 5 5
B (in) 4 4 6 4 s 8 4 5 6 3! si s 5 4 s o3 1
y (%) 48| 43| 55 56| 64| 63 55 55 61, 42 51| 51 63| 51 55 48 24
d (ft) 1250 111 94! 125 126 199, 98| 125| 127) 145, 103 169 103. 102 103 119 74
Hih 4.8 5.0| 4.2 5.0 4.2| 7.5 5.0| 4.7| 5.0 4.3| 4.6| 6.0 4.3, 4.1] 4.2/ 5.1) 4.4

, D: BB ¥ L U4EERE Thickness and diameter of the blade.

I~III, H~d: 2 2, 3 B See Fig.2 & 3.

No. 34 8 X 35 UM DT M EFEARK LT, All the saws except No. 34 & 35 were cooled
with water when sawing.
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(2) BARBROZERIL, MBORKREMEI G
FEOBRTHDDENC L VIR D I ~IVEIIZKE

L3 %, TERKESGVHELE OF S fiBT 530
(9y=46~55%), ILXERACHIcLBDD (9=56~65

o)

/f
\

N\\\\\\§=:m=ﬂﬁ,///%/ﬁ %), MEHRLACHIL DD (y=36~45%), Wik
' ™ ZLLFLME X B D (9=24%) THb,
= : HREDOBERIIHCEL, Tk LIOMARZ I
I:y=46~55%, I :y=56~65%, ) ")(’o FRWENL 1 FI LR 2ME 2 L S TR RiC
I : y=36~45%, IV: y=24%.
HIR AREBNTEANROIR L, HoRE MbOM 2MEH D, HMEEEDPILR

Fig. 3 Four types of tension curvature ST\,

(3) BARNYREEROME, H=4.0~10.6mm, h=0.8
~2.4mm, A=3~6in, B=1~8in, d=74~199ft, Hh=
4.1~7.5 DHEFECHT B,

H1RCRT S Hhhb, BAhOLGEL LTOBREAD

5%, THbbEARD L5 Hh2 4 0L ZREAROER
© Hh=4, @ Hh>4, @ Hh<4  yops LCEMEBL, 4 X0 /Mesd e FREMCKLE

g R I nd PARIRTHY, 4 X DRTS 2 FREMC LT AR

circularity RTho L emT HREORSEIEDOMEN4~5THY,
2k LTOBRNERNGE-Z L 28D 5 %,
3—2. BRGLEBALOHIK

1ADEYENFEOR B8R, B IOFEREERO RS MCEBYLEANY LIBEOBEANEY
REEROWEMLHE 2~3RITR LT,

BANERD 5 Db HERIL, HER - FER IOEERERC L D »i ) HANRE LY RT, ek

o
A

#g2r FA—HLLPRERERCE U T EF PO BARTR OMERER
Table 2. Measured results on tension curvature in the various circular saws employed
by the expert filer according to the size and the gauge

Saw No. 117] 118 119| 120 121 122) 123| 124] 125 126} 127] 128] 129 130‘ 131 132) 133
D (in) 48 46 36 30 24
t (B.W.G.) 13115 16|17 14|15|16‘17,18 14115|16’17 1s|17 15|17
Nos. of tegth 72 72 72 72 72 100
D‘a’}’;’(;lgf(f}l’)‘ndle R R T AR A A R BT AT A BT A LA It TA I EVA IS TV At I
Height of tooth (im) | 3/413/1¢] 5/8| 1/2| 5/8|11/16] 1/2{ 11/16; 3/4|7/16| 5/8] 5/8(7/167/16] 1/2| 5[8/ 1/2
Type of the curve I M| 1T |11 |M|I | W |1 |I>I | |m nm T I IT|TI
H (mm) 3.8 6.4] 5.7| 6.9| 4.5| 5.8| 6.0, 6.3/ 7.2 3.0| 4.0 4.5 4.8] 3.0 3.8 1.5} 2.4
h (mm) 0.7/ 1.5/ 1.2 1.5 1.3 1.5 1.2/ 1.3/ 1.5/ 0.8 0.9} 1.0| 1.0 0.6] 0.8 0.3/ 0.4
A (in) 7| 4 4 4 5 4 4 4 5 4 3 4 4 3 3 3 3
B@Gn)y | 7, 4 4 s 4 3 4 3 3 "4 4 3 3 3 3 3 3
y (%) 49| 45/ 46| 49| 46| 36| 4¢[ 41 41| 48 54/ 42| 42 50| 50| 55/ 50
d (ft) 323) 180 236| 151| 142| 112 226) 103] 127| 160| 162 123| 111 121| 141| 264| 282
Hin 5.4/ 4.3| 4.8] 4.6] 3.6] 3.9/ 5.0 4.9] 4.8| 3.8| 4.4] 4.5| 4.8 5.0| 4.8 5.0/ 6.0
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Table 3. Measured results on tension curvature
in the circular saws employed by the expert

filer according to the rim speed

Saw No.
D (in)
t (B.W.G.)
Nos. of teeth

Diam. of spindle hole (in)

Height of tooth (in)
Rim speed in r.p. m
Type of the curve
H (mm)

h (mm)

A (in)

B (in)

y (%)
a (ft)
Hih

i134‘135b36137’138} 139
42 30
15 17
i 72 72
1%/s 1
1'/16 } 1/2
© 600 800900800/1..000]1.. 100
Uomr| omromr| mr| o ome| TO
6.3 7.28.12.3] 3.1] 4.6
1.1} 1.21.4.5 0.6/ 0.8
51 5 5 4 4 4
3 3 33 3 3
41| 41| 41| 42 42| 42
160/ 128'106/140| 90, 79
. 5.3/ 5.55.7/4.6] 4.8 5.6

B%, BAKLCHEMTABAD 2L E DTV B, S0 5 eBaOBARBRCE, %3 RNHA

Avbhd Z Laig,

Lariy P.A. 29 1%, H pEER D, 88 ¢t BIVOEEK » KX OTHREXN,

B RADRILT B L BT B,

H=75+ 10-8—Dt1

4 BOMITIE

LHL, ZORD H XFELZKFCRBELICREBTUEINTWA D, EEEECHAFL THIELE

H s
(mm)

. H, h: 2B See Fig. 2.
HE5M GRERR (D) & H, h OBR
Fig. 5 Relation of diameter of the saw
(D) to H and h

N
N\

x

bR

L
16 15 14
t (Bw.G)

H, h: £ 2X5MW See Fig.2.
O SBE (O & HhOBR
Fig.6 Relation of thicknessiof the

blade (¢) to.H and h
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9 12 8 24 30 36 42 48

ot
D, H, h: £ 2 XM See Fig. 2.
(1) > X b GEKET)
From the literature® (without cooling).
2) @ & v From the literature't.
SBIE - FERISE¥D L kh The dia-
meter and thickness of the blade are
as follows; 24 in (18~20B. W. G.), 30
in (17~19 B. W. G.), 36in (16~18 B.
W.G.), 42in (15~17 B.W.G.), 48in
(14~16 B. W. G.).
(8) A@r® X b From the literature®.
(@) A% 5XX b From Fig.5 in this
paper.
#w7® D r HhOBRIEOWTOHEK
Fig. 7 Relation between D and H, & in
comparison with the other data
3 —0—(1)
() a.6,C

-—(3)
—B—(4)

- cwi;‘f/;‘?é

073500600 8000 000 |2.600
F (+t/min)

(1) %Z@k*¥ X b From the literature®
(more than 48 in-10B. W. G.).

(2) @Y & v From the literature’ (a-
48 in, b-42.in, c-36 in).

(8) A% 3% L b From Table 3 in this
paper (42in-15 B.W.G.).

(4) A% 3% L v From Table 3 in this
paper (30in-17 B. W. G.).

HIR A& (F) & h OBRIE OV TOREK
Fig. 9 Relation between peripheral speed
(F) and h in comparison with the

other data

HERBBFRRE H 1255

12
—-—o—(1)
10k —o—o-(2)
—a—0—(3)
H
mmy | 2 ‘
61 A
- ¢ //
2-

|
0 260 6_600 8.600 IO.E]OO 12000
F ot mn)

(1) 3@ X » From the literature® (a-
48 in, b-421in, c-36in).

(2) A3 3% X v From Table 3 in this
paper (42in-15 B. W. G.).

(8) A% & 3% X h From Table 3 in this
paper (30in-17 B.W.G).

HIR BE (F) r HoBfRieo>\WToHhE
Fig. 8 Relation between peripheral speed
(F) and H in comparison with the
other data

300

1 1 1 1
0 24 30 36 42 48

D tin)
BN FEE D) rBEANRBROMERE
&% (@ DBtk
Fig. 10 Relation between diameter of
the saw (D) and diameter of tension

circle (d)
3001
.\o
4 200 Muks] D
it =B
—_— — = 42 -
100 o136+ |
—&- (30 -
- (24 -
o i 6 5 1z B
t(BW.&)
IR BE O tBARBROMERER
(@) DBk
Fig. 1 Relation between thickness of the

blade (¢) and diameter of tension circle (d)
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250~
—o— (1)
—— (2)

—_(3)
200}

150

100

B.OIOO ) 10.|000 12I.000
F ($1).

(1) 3@ X v From the literature® (more
than 48in-10 B. W. G.).

(2) A% 3% X b From Table 3 in this
paper (42in-15 B. W.G.).

8) AXE 3% X H» From Table 3 in this
paper (30in-17 B. W.G.).

12 BE () LBAhOHRER (@)

DERIZ DT D

Fig. 12 Relation between peripheral speed
(F) and diameter of tension circle (d) in

’ comparison with the other data

y/E
0 "76.000

ARUEERCHELEZE L PE v, I, ZOK
TREMFHOEENETh TRV, AE
HIRIC J60) 5 EERERY Fe bt Setb e e L L T—
TBOLBAFEBRDONI- L HEREINS,

(3) YROBIRSI IS 5 HifE O RE
& (@ X, EEROBIMCA N TeB MR
3%K), FBERER IUEE X OMIITEN:
BafRE DA (B 10 - 11 R,

d ¥ EEROBRICOWTIE, OBk s
LRABOEANEON D, AREHEELMOE
Bt oBEE 12 RICR L, ks, ARk
B HEEN, BEEBEARBREAEL T
BORERTCRIRL, Tvva vy —Co]
REWBLMETH B,

— 133 —

60

30

A, B, D: 5238 See Fig. 2.

13 FER D) KXd Z ok
Fig. 13 Variation of Z with diameter of
the saw (D)

-0—o- |18 BW.
5—a- (1T«
-x—x— |16«

Il ] ! ] ]
30 - 36 42 18
D un
D, H, h: 852XK&HR See Fig. 2.
# 14X D r Hh OB
Fig. 14 Relation between D and Hfh

L 1 1 =1 1
0 18 11 16 15 14 b}
t (B.W.&)
H,h: 8 2RBH See Fig. 2.
# 15 $EE (O r Hlh DA%
Fig. 15 Relation between thickness of
the blade (¢) and Hjh

(4) HWEMS IOCWNILALCET 2T ZhoEREE (4 85IV B) ¥, HFEROKLZEZER

5, R - BRI, GE—EEX®T (&2 - 3K,

L LHEROE S OMOY

BT 2ESRIT, SEEROKEDEFE/NEES (& 13 R,
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BANRIETE, FEEOFREALBEC ¥~ ) ¥ 7L, Wil LRI 2 B2 THL
U, HES XOATURLO 7 7 ¥ SRR~ Y= ) ¥ 7 L OR—fTh b, A KEV Bk, ~v<
V) V7 LI TRTHEBECEFL TV 5, .

(5) Hih REBAHIC X D 3.5~5.5 ORENTELT 52, EELMARK. (1415 ¥, %3
%), '

BRI CIE, Hh ZEERCERERS 4, 55\ IaETECBIRR 5 W Ii—8Th 5B,

(6) ¥y X 40~50% OFEAICDH D, BEHCHERET—BLHRLI S (B2 38,

yi% BIBEC~V~) v ITHALBRIOTRE S, HRAEOBER, FERMCHETIEOHR
DHRAA 40~50% OB RSBEIC V<) v ISIhTH5 LHEEINS,

BANFEE LT, EEROEMCHE N~V =Y v 7 OEBAMELLEOFRAELD LWL
BT LHBAL T80 b5,

3—3. BHOLLEFEE

1~ 5 EEEA KT AFEAEC ST, BEARDTD « FEOER IR UhOEFHIE LR
%, BHEAOEREENCE 4 ~8 KT, TORELEIRLE, FLEALOLLEITRUREDONE
EOERA TR 16 - 17 MCR LI, ZhbOERIRT IR, BACOLLIZEDOREHEA 0~
0.25 mm OFECDH h FHME 0.16 mm, K EOBICOWTUIIESI AP A 0~0.22 mm DFFICH.
Y FHEME 0.07 mm, RUNEIZEDKREEM 0.6~2.0 mm OFFICS h FI5E 1.30 mm TH 5,

F4ER  F1EH2ERABRERACKT 5 EAMEONERER"

Table 4. Data on the circular saws used in the Ist all-Japan sawing contest

¢ Tooth angle Arz;uslilgnd
Saw (B.W D | Height |Pitch of Sharp Clearan Spring q P
No. ‘AN f tooth| tooth " g et i
G.j| pf tooth tooth | Hook | Sharp- [Clearan-| “set | Max. | Min.
@) | (mm) | (mm) | ) | ) | mm) | (mm)| (mm)| (mm)| (mm)-
1 18 34 11.5 39.4 24 50 16 0.25 0.82 | 0.72 | 0.10 | 2.00
2 18 31 13.0 31.3 25 40 25 0.36 0.95 | 0.75 | 0.20 | 0.80
3 ‘ 17 34 13.0 39.6 32 35 23 0.32 0.89 | 0.65 | 0.24 | 0.20
4 17 34 15.0 39.6 25 39 26 0.43 0.60 | 0.40 | 0.20 | 0.90
5 | 17 34 14.0 39.9 28 33 29 0.17 0.50 | 0.34 | 0.16 | 1.75
6 17 34 11.5 38.3 25 40 25 0.31 0.75 | 0.25 | 0.50 | 2.60
7 17 36 10.5 40.1 29 32 29 0.42 0.81 | 0.69 | 0.12 | 1.30"
8 16 | 35 15.0 40.2 21 39 30 0.34 0.60 | 0.15 | 0.45 | 4.65
9 17 28 13.5 29.1 28 31 31 0.39 0.45 | 0.04 | 0.41 | 1.57
10 17 35 9.5 35.9 25 40 25 0.30 0.62 ] 0.54 | 0.08 | 1.15
11 18 34 10.5 38.4 28 37 25 0.29 0.65 | 0.44 | 0.21 | 3.50
12 16 35 15.5 39.5 25 31 34 0.22 0.69 | 0.45 | 0.24 | 2.30
13 16 34 | 14.5 40.4 25 40 25 0.29 0.50 | 0.30 | 0.20 | 1.30"
14 | 16 35 18.5 40.1 30 25 35 0.35 0.30 | 0.08 | 0.22 | 3.45
1S | 16 34 16.5 38.7 30 29 31 0.29 0.66 | 0.52 | 0.14 | 1.05
16 17 35 11.5' 39.2 27 37 26 0.37 0.53-1 0.20 | 0.33 | 1.67
17 19 28 8.5 38.6 33 31 26 0.30 0.49 0| 0.49 | 3.70
18 _ 16 34 18.0 | 40.1 25 35 30 0.42 0.60 | 0.40 | 0.20 | 1.80
I
Ave. ’ - - 13.3 1 38.2 27 36 27 0.32 - -10.25|1.98

..q: AR D¥pt Ununiformity of tension in the blade.
© PURURE Amount of twist in the blade.
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Table5. Data on the circular saws used in the 2nd all-Japan sawing contest

. ; Nos, |Pitch [Height Tooth angle | Amount of
aw (B.W.| D of of of Shars- Gl _Sprmg q P
No. AN tooth | tooth | Hook arp- {Liearan- get | Max. | Min.
G.) . teeth (mm) (mm) ness ce

Gin) ® (&) ) [(mm) |(mm) |(mm) |(mm) | (mm)
19 17 |35 - | 38.6 ] 15.0] 24 33 33 0.51 | 1.06 | 1.00 | 0.06 | 0.99
20 17 |33 - | 37.0] 11.3| 27 30 33 0.18 | 0.60 | 0.45 | 0.15 | 2.80
21 16 | 31Ys| 72 |34.4| 12.3| 21 39 30 0.33 | 1.15 | 0.75 | 0.40 | 2.47
22 18 |35%s| 80 |35.2| 12.6 | 32 33 25 0.16 | 0.87 | 0.69 | 0.18 | 1.19
23 17 | 35%.| 90 |31.21 13.6 | 32 30 28 0.23 | 1.00 | 0.75 | 0.25 | 2.15
24 18 | 36 100 | 29.0| 8.6 22 44 24 0.45 | 1.45 | 0.85 | 0.60 | 0.70
25 18 | 26%s| 72 | 29.0] 12.6 17 4] 32 0.35 | 1.45 | 1.20 | 0.25 | 0.80
26 17 | 36 72 | 38.8 12.1 40 28 22 0.35 | 0.93 | 0.74 | 0.19 | 1.32
27 16 | 34s| 72 |38.0, 13.9 | 27 42 21 0.41 | 0.69 | 0.60 | 0.09 | 0.55
28 | 16 | 352 | 72 |39.0] 15.1 25 38 27 0.37 | 0.78 | 0.60 | 0.18 | 1.90
29 16 | 35| 72 |38.7 | 14.5| 28 29 33 0.20 | 0.60 | 0.40 | 0.20 | 1.12
30 17 | 35%s| 72 |39.0| 13.0| 24 39 27 0.21 | 0.80 | 0.72 | 0.08 | 2.47
31 17 |33 70 | 37.3 | 11.7 | 23 42 25 0.29 | 0.85 | 0.80 | 0.05 | 1.55
32 17 | 35| 72 |39.6! 15.3 | 20 29 41 0.25 | 0.60 | 0.15 | 0.45 | 1.65
33 17 |33 72 | 36.6 | 13.9 | 40 26 24 0.39 | 0.50 | 0.32 | 0.18 | 1.32
34% | 18 |32Y.| 72 |35.7 ) 10.0| 24 46 20 0.27 | 1.35 | 1.30 | 0.05 | 1.50
35% | 18 | 35'.| 80 | 35.7 | 10.0| 22 41 27 0.29 | 1.66 | 1.63 | 0.03 | 0.80
36 17 | 322 | 72 |36.3 12.3| 30 38 22 0.58 | 0.74 | 0.65 | 0.09 | 1.30
37 17 | 35%, - -1 15.0| 18 47 25 0.39 | 0.74 | 0.59 | 0.15 | 0.52
38 17 | 35%s| 72 | 39.5 - - - - 0.43 | 0.65 | 0.40 | 0.25 | 1.93
39 17 - - - - - - - 0.39 | 1.45 | 1.35 | 0.10 | 1.06
Ave. - - - | 36.21 12.8] 26 37 27 0.33 - -10.19]1.43

* No. 34 3 XU 35 DISAOSEEHMBEER LI
All the saws except No. 34 & 35 were cooled with water in sawing.
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Table 6. Data on the circular saws used in the 3rd all-Japan sawing contest

¢ Nos. Pitch [Height Tooth angle . Algilus?gn(’f

Saw (BW.| D of of of Sharp- Clearan-Sprlng q b
No. G) teeth | tooth | tooth | Hook nesg } ok set | Max. | Min.

(in) (mm) | (mm)|  (°) G G mm) iGmm) [((mm) ((mm) | (mm)
40 16 341/, - 40.2 | 12.5 ] 17.8 50.3 21.9 0.25 | 0.83 | 0.68 | 0.15 | 0.94
41 18 36 80 35.1 13.2 | 29.5 34.8 25.7 0.29 | 1.02 | 0.64 | 0.38 | 1.68
42 17 36 72 38.2 | 16.0 | 19.0 42.1 28.9 0.27 { 1.20 | 1.09 ! 0.11 | 0.46
43 17 34 88 30.6 | 13.3 | 23.0 37.1 29.9 0.24 | 0.22 | 0.10 | 0.12 | 1.20
44 17 35 100 28.1 10.5 | 22.5 37.3 30.2 0.22 | 0.86 | 0.84 | 0.02 | 0.43
45 |0 17 36 72 39.3 | 13.3 | 21.5 41.9 26.6 0.26 | 1.05 | 0.84 | 0.21 | 0.75
46 18 36 80 35.0 | 12.0 | 22.1 45.7 22.2 0.29 { 1.01 | 0.76 | 0.25 | 0.45
47 16 36 72 39.6 | 12.2 | 24.3 43.0 22.7 0.24 | 0.95 | 0.66 | 0.29 | 1.40
48 18 36 80 35.8 | 10.8 | 18.7 46.1 25.2 0.37 | 1.35 ] 1.25{0.10 { 0.65
49 17 36 72 39.4 | 13.0 | 16.1 50.2 23.7 0.51 | 1.05 | 0.65 | 0.40 | 1.09
50 17 36 72 39.9 | 12.5 | 30.8 36.2 23.2 0.40 | 1.21 | 1.00 | 0.21 | 1.65
51 16 36 70 40.3 | 14.1 | 29.0 37.2 23.8 0.52 | 0.70 | 0.63 | 0.07 | 0.52
52 16 34 72 38.0 | 16.8 | 22.2 42.5 25.3 0.29 | 0.73 | 0.71 | 0.02 | 1.95
53 17 35 72 36.3 | 12.7 | 23.4 40.8 25.8 0.43 | 0.79 | 0.73 | 0.06 | 1.23
54 17 351/ 72 38.6 | 14.8 | 27.7 36.8 23.5 0.41 | 1.02 [ 0.95 | 0.07 | 0.44
55 17 36 80 36.5 | 11.6 | 38.6 28.9 22.5 0.43 | 0.75 { 0.73 | 0.02 | 0.67
56 17 36 72 38.5 | 12.0 | 32.7 34.6 22.7 0.40 | 0.95 | 0.90 | 0.05 | 0.80
57 17 36 72 39.2 ) 11.3 | 40.4 29.2 20.4 0.43 { 1.20 | 1.10 | 0.10 | 0.65
58 17 351/, 70 40.0 | 13.7 | 22.9 32.5 34.6 0.45 | 1.15 | 0.86 | 0.29 | 0.60
59 17 - - 40.0 | 15.5 | 25.6 35.6 28.8 - - - - -
60 17 351/2 72 39.0 | 15.0 | 26.0 37.0 27.0 0.23 | 0.85 | 0.33 | 0.52 | 1.18
61 17 36 80 36.0 | 13.0 | 27.9 36.7 25.4 0.56 | 1.05 | 0.60 | 0.45 | 1.40
62 18 36 80 36.0 | 12.8 | 30.6 36.3 23.1 0.39 | 1.15 [ 0.95 | 0.20 | 1.05
63 17 35 80 34.9 | 13.8 | 27.3 29.1 33.6 0.36 | 1.05 | 0.85 | 0.20 | 1.23
64 17 36 72 39.5 | 10.5 | 18.8 38.6 32.6 0.20 | 1.10 | 0.95 | 0.15 | 1.35
65 17 35'/2 80 35.2 | 12.1 | 25.0 34.9 30.1 0.3510.98 | 0.94 | 0.04 | 0.64
66 | 16 34 72 37.8 | 12.0 | 24.0 39.2 26.8 0.50 | 0.88 | 0.70 | 0.18 | 1.07
67 17 36 72 37.4 | 10.8 | 12.8 40.2 37.0 0.34|1.09|0.87 | 0.22|1.35
Ave. - - - 37.3 i 12.9 | 25.0 38.0 27.0 0.35 - -1 0.15 | 0.95
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Table 7. Data on the circular saws used in the 4th all-Japan sawing contest
" " Tooth angle Amount of tension
Nos. of | Pitch of | Height of] .
Saw No. t D. teeth tooth tooth Hook [Sharpness |Clearance Spring set Max. Min. 2 ?

B.W.G)l  (n) (mm) | (mm) @) @) @) (mm) (mm) (mm) | (mm) (mm)

68 17 352 72 39.5 14.0 36.5 34.5 19.0 0.28 1.05 0.98 0.07 0.68
69 17 352 72 39.8 10.0 29.5 39.0 21.5 0.35 1.00 0.90 0.10 0.67
70 17 35 72 39.0 11.0 29.0 30.5 30.5 0.22 1.05 0.95 0.10 0.90
71 16 36 72 39.5 13.0 27.2 44.6 18.2 0.29 1.00 0.78 0.22 1.62
72 17 35 70 40.0 13.5 32.6 36.9 20.5 0.37 0.75 0.66 0.09 0.71
73 17 35 80 35.8 14.5 18.1 48.9 23.0 0.36 1.35 1.25 0.10"- 1.80
74 16 351/, 72 40.0 17.0 22.4 47.2 20.4 0.46 0.83 0.62 0.21 1.71
75 16 35'/a 72 39.0 13.0 17.0 56.8 16.2 0.34 1.01 0.68 0.33 0.73
76 16 31Y/a 72 35.0 10.5 31.0 44.0 15.0 0.41 1.05 1.01 0.04 0.38
77 18 35Y/s 80 35.6 10.5 21.8 53.2 15.0 0.38 1.22 1.18 0.04 0.73
78 18 352 80 35.5 12.0 21.0 49.0 20.0 0.38 1.05 0.90 0.15 1.78
79 17 34/, 72 38.9 13.8 29.5 41.5 19.0 0.48 1.25 1.10 0.15 0.52
80 17 353/, 90 32.0 10.8 22.0 47.0 21.0 0.34 1.10 1.05 0.05 0.92
81 17 36 72 . 40.0 16.7 24.4 38.7 26.9 0.34 0.75 0.58 0.17 0.86
82 17 34Y/a 82 34.5 10.5 18.7 46.3 25.0 0.49 1.02 0.96 0.06 0.53
83 17 342 72 38.0 13.0 18.0 54.0 18.0 0.29 0.60 0.50 0.10 0.24
84 17 35 72 39.0 11.0 27.3 35.8 26.9 0.29 1.03 0.99 0.04 0.32
85 17 36 72 40.0 19.5 23.0 44.5 22.5 0.30 0.64 0.55 0.09 1.32
86 17 35/, 72 39.0 12.5 23.5 56.6 9.9 0.32 0.68 0.65 0.03 1.28
87 17 344 72 38.1 14.5 20.0 51.5 18.5 0.35 1.35 1.32 0.03 0.70
88 17 354 70 40.0 13.0 14.4 44.6 31.0 0.36 0.08 0.00 0.08 1.72
89 17 35%/4 72 39.0 13.5 27.5 52.4 10.1 0.29 0.87 0.73 0.14 0.52
90 17 36 70 41.3 11.5 24.5 45.0 20.5 0.50 1.05 0.90 0.15 1.52
91 16 36 72 39.7 16.5 31.5 34.1 24.4 0.45 0.86 0.73 0.13 0.47
92 17 35Y/a 72 39.5 15.0 19.5 44.9 25.6 0.32 0.92 0.88 0.04 0.54
93 19 34, 90 30.0 7.5 23.3 28.1 38.6 0.44 0.95 0.90 10.05 1.08
Ave. - - - 37.9 13.1 24.4 44.2 21.4 0.36 - - 0.10 0.94
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Table 8. Data on the circular saws used in the 5th all-Japan sawing contest

Amount of Mean amount
Tooth angle . .
Saw No (Bt W p |Nos. of Pitch of| Height Spring tension of tensx’tﬁl ” »
T G ) teeth | tooth |[of tooth| Hook [(Sharpness|Clearance | set Max. | Min. 7 lOne side oth:r
(i om) [ o) | ) | L) | mmy | Gmmd | wm) | ) | ) | Cmm) | Gmom) | Cmom)
i
94 18 35 80 35.0 13.0 17.1 42.7 30.2 0.41 1.01 1.00 0.01 1.00 0.99 0.01 0.85
95 17 36 72 40.0 14.4 22.0 40.1 27.9 0.24 0.95 0.90 0.05 0.92 1.07 0.15 0.72
96 17 34!/s 72 38.0 13.5 24.8 36.6 28.6 0.35 1.15 0.94 0.21 1.04 0.82 0.22 2.05
97 18 36 72 40.0 18.0° 27.8 34.3 27.9 0.21 0.98 0.55 0.43 0.76 0.67 0.09 3.36
98 17 35'/2 72 39.0 14.5 21.8 41.6 26.6 0.40 0.69 0.60 0.09 0.64 0.63 0.01 .| 1.20
99 17 34!/s 82 33.5 13.0 19.5 36.6 33.9 0.47 1.00 0.96 0.04 0.98 0.98 0.00 0.90
100 17 35%/s 80 35.0 10.0 34.5 33.1 22.4 0.43 1.15 1.00 0.15 1.07 0.97 0.10 1.30
101 17 37%s 72 42.8 15.8 25.0 45.7 19.3 0.32 0.55 0.45 0.10 0.50 0.53 0.03 1.30
102 17 36 72 40.0 14.8 22.4 41.7 25.9 0.28 0.90 0.84 0.06 0.87 0.91 0.04 1.20
103 17 34/, 80 35.0 12.5 30.7 26.3 33.0 0.28 1.00 0.80 0.20 0.90 1.06 0.16 0.68
104 18 35 80 35.0 10.3 26.0 32.5 31.5 0.36 0.93 0.88 0.05 0.90 0.82 0.08 1.20
105 17 352 80 35.5 12.7 20.6 40.5 28.9 0.31 0.79 0.69 0.10 0.74 0.78 0.04 1.43
106 17 36 72 39.5 16.3 30.0 30.0 30.0 0.43 0.83 0.60 0.23 0.71 0.58 0.13 1.36
107 17 35%4 80 35.5 11.3 22.3 38.4 29.3 0.32 0.68 0.60 0.08 0.64 0.63 0.01 0.92
108 17 352 72 39.5 12.0 36.0 23.5 30.5 0.25 0.95 0.88 0.07 0.91 0.82 0.09 0.80
109 17 36 72 40.5 17.3 34.4 27.7 27.9 0.28 1.00 0.98 0.02 0.99 0.83 0.16 1.70
110 17 34!/s 80 34.0 7.3 32.1 34.0 23.9 0.48 0.95 0.91 0.04 0.93 0.91 0.02 0.61
111 18 36 80 36.0 13.5 18.8 48.0 23.2 0.32 0.90 0.75 0.15 0.82 0.72 0.10 0.62
112 17 352 72 39.5 12.5 29.0 33.1 27.9 0.39 1.05 0.90 0.15 0.97 0.98 0.01 0.52
113 17 35 72 38.5 15.0 22.4 40.5 27.1 0.43 1.25 1.20 0.05 1.22 1.30 0.08 1.35
114 18 36 100 28.3 11.2 18.5 45.0 26.5 0.27 1.05 0.94 0.11 0.99 1.02 0.03 0.70
115 17 35Y/s 72 39.5 13.7 20.0 46.2 23.8 0.48 0.88 0.75 0.13 0.81 0.75 0.06 0.82
116 17 33%/s 100 27.5 11.0 25.3 39.0 25.7 0.44 0.54 0.30 0.24 0.42 0.35 0.07 1.72
Ave. - - - 36.8 13.2 25.0 37.0 28.0 0.35 - - 0.12 - - 0.07 1.18

r: o F Difference of tension amount between one and the other side of the blade.
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Table 9. Summarization of Table 4~8

The athletic t D H%lfght Plotfh Tooth angle Spring Nos.

eti f | (B.W. of
m:a‘:ilggo ¢ G.) | tooth | tooth | Hook |Sharpness [Clearance | set | 7 ? saws

@n) |(mm) i(mm) | (°) ® ) mm) [(mm) |(mm)

1st  (1955)| 16~19 | 28~35| 13.3 | 38.2 | 27 36 27 0.3210.25|1.98 | 18
2nd (1956)| 16~18 |26'/,~36 12.8 | 36.2 | 26 37 27 0.330.19 | 1.43 | 21
3rd (1957)| 16~18 | 34~36| 12.9 | 37.3 | 25 38 27 0.35 | 0.15 | 0.95 | 28
4th  (1958)| 16~19 [31!/e~36| 13.1 | 37.9 | 24 44 21 0.36 | 0.10 | 0.94 | 26
sth (1959)| 17~18 |33°/s~36| 13.2 | 36.8 | 25 37 28 0.35{0.12 | 1.18| 23

Ave. (16~19)|(26~36)| 13.1 | 37.3 | 25 38 26 0.34 | 0.16 | 1.30 |[(116)

Q b) 10 15 20 25

(mm) U2o - 0.30 EEH
Q31 -035
03b - 040 E
i - va
046 - 050
uvr - 054
056 —060 EE

f: E¥ Frequency f: E¥ Frequency
%16 X BEAhOLL (@) OERSF #£1THE RUhE () OEESTR
Fig. 16 Frequency distribution of Fig. 17 Frequency distribution of twist
ununiformity of tensioning amount amount (p) in the saw blades
(g) in the saw blades
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(Research materials)
A Survey for Maintenance of Circular Saw Blade

Minoru Mor:
(Résumé)

In order to obtain the best results from a circular saw, correct maintenance of the blade
is an absolute necessity. It is the purpose of this paper to perform some practical examina-
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tions in maintenance of circular saw blades, and then to make some recommendations to-
- enhance proficiency in the technique for hammering of the blades.
‘The ‘aspects making up the examinations were as follows:
1. Classification of tension curvatures in the blades.
. 2. Variation of tension curvature with size of the blade and rim speed.

3. Uniformity of tension and degree of twist in the blades.

The saws for the examination consisted of two groups. The one included 116 plates of’
the saws with 26~36 in in diameter and 16~19 B. W. G. in thickness, which were hammered
by the filers who were chosen from each prefecture‘in our country on the merits of their
technical skill and who took part in the All-Japan sawing contest. The other included 23.
plates of the saws with various sizes and gauges, the tension of which were given according
to the diameter, the thickness and the rim speed by a filer who had wide experience in.
.maintenance of circular saws. :

The saws were held perpendicularly with collar and mandrel on the bench as illustrated.
in Fig.1, and then measurments of the blades were taken.

Tension curvature was represented by the curve described by a diametrical section of
the blade, and drop of the curve was measured with the dialgauge moved along a slide set
parallel to the diameter in a horizontal direction. The details of the curve were indicated.
by H, h etc. as follows:

H and h: Drop of the curve at the middle pomt ‘of the dlameter and the radius.

A and B: Length of the straight line near. the bottom of the teeth gullet and the spindle:
hole.

d: Diameter of the curve in the middle part of the radius of the blade.

y=%x100, in which, R is radius of the blade and Y is distance from the point at
which the drop is at its maximum to the circumference of the spindle hole (Fig.2).

Amount of twist in the blade was indicated by p. The amount was measured with the
dialgauge, the point of which was made to touch the blade at 10 #m under point from the
teeth gullet at right- angles to.-the blade; andrp was the difference between maximum and
minimum reading values of the dialgauge during one turn round of the saw.

Umformlty of tension in the blade was indicated by ¢ and ». ¢ was the difference between.
maximum and minimum values of % in one side of the blade. » was the difference between
mean value of % in the one and the other side of the blade. In this case, # was measured
by using a straight edge and thickness-gauge.

The results. obtained were as follows:

1. Data on the tension curvatures in the saws used in the 1st and 2nd sawing contest.
are shown in Tablel. Although these saws were tensioned according to the same conditions.
of sawing, the tension curvatures are not the same but different from each other. These
curvatures are cldssified into T ~IV types according to the value of y as illustrated in Fig.3,
and half of these saws belong to I type (y=46~55%).

2. Data on the tension curvatures of the saws with various sizes and gauges are as.
shown in Table 2 & 3. H and h show the possible regular varjations with the diameter (D),
the thickness (¢) and the rim speed (n) as shown in Fig.5, 6 and Table3. A and B increase-
with D but they are constant regardless of ¢ and #. d decreases with 7 but increases or
decreases irregularly with D and ¢ as illustrated in Fig.10 ‘& 11. » is nearly constant.
regardless of D, ¢ and #.

3. Uniformity of tension and amount of twist in the saw blades used in the Ist~5th.
sawing contest are shown in Table 4~8, and summarized in Table9, A large number of
these saws are within the range of 0~0.25mm in both g-and », ‘and 0.6~2.0 mm in P as
shown in Fig.16 & 17.



