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MHEL 7o e EOWEORBIZ L Y M0 eEZ BB . LI T, v =~~~ L X 20O PEY
BT, BRIy = — S =t B R 70T, B R L EREEORRE RD D Z L pE L e D,
788, & DBEEEI RN BB Aoy =~ X =R T Figs 1 @Rk X5 RS0 b o Tth s,
2. BRMBEOME

RO 5 A RSB AL, PR O T XA B A ATHEECBEIT 54, HH VI, WRIERBEL
T, FREEELICY ~AY —COMEEEZ 5 LT LD TR LD ) %, LAHER (7), £1f
B (8) ¥ XOEEREMAN—ED & & OEUNFE & BIEEROMGRY RS 2w, WLy =~ <~
rFE AR,

HIE 19BWG O HLRHEIC O T, BOREBHER 27T L 5 R CA =~ IMIEme, 8L
WFHE U 7c, VBRI D 273 Fide B WO /AT, —RMHCD& 40~50 OFEM & v =~ <~ HF L
fo. BEERALE (D) By =~ R —2[EEL, A0 T 2BEEE, F1Ly 275 ~-I0DH
REEREOT E A AR & D BEMEITINET 5 2 LI X DI LI, ¥ = — S~ BB SR L — 1R
T RfC, HENWHEERC X O SR PTS A e e ———
3Btk EF U R ol kot T ¥ "ﬁﬁ%ﬁﬁ%%ﬁgma u
Bir~a 27w 2—2—T 7%V % llEL
T, 7Y () BEHL, —ER0
7Y EEHC DLW T OIS iR b O T D
TR PR E BTV VO ET B L L
Bz, 7Y ORERAB I, WEIE X
OO 7 v JLRR A BB T 5
L&Dt

040

S
mm) -

ROCKWELL C-
PITCH =32 mm

TOOTH GAUGE

0201

e RO—flE e, Fig.d 8105

DEBHTHB. B =9
[y s oM, ERIGGE, Tiko (1) 1I0™MNDIES

KTRLED LR, | BNAEL LB L | L ! ! |

nTsbkeks, Lnl, (1)Rih £ (mm)

Fig. 4 WMRALE & 7 v O HOER
i, COBMRIERRWTH BD, S Relation of [ to swaging dimension (s).




— 5= MRS IS 25935

LI N-fE By
Qemm): 0 [l 2. 3.1 4.1 5.1 WITHOUT SIDE-DRESSING

Fig. 5 Fig. 41z % ¥ » # # K
Projections of swage-set tooth in the conditions of Fig. 4.
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Relation of conditions of a shaper to precision of kerf width.
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Bandsaw blade for test.
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BWG, wwm | C-Hardness | - L o
\ l [
19 1.06 53 32mm : 9mm

507 107
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Table 2. K7 v@EOEEFHE (O i)
Setting procedure of saw-teeth for test. (O done)
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procedure Swaging Side-dressing ' Sharpening Side-dressing Sharpening
A O — O —
B O O O —>
C O — O @)
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Table 3. 7Y vtk Bk e 7% 0 RO LR
Relatlon of settmg procedure to kerf width.

7V VIR Kerf w1dth (mm)

2o UEER A B o c

/jﬂINumben e e
Swag! oy J K ﬁﬁ“&i‘é\%iﬁjﬂ%ﬁ@fﬁ% e B SN

ing Mean Max. Min Mean Max. Min Ma*(
ening ) clevxatlon‘ [ ‘ ’devmtlon ‘ dev1atlon
|

| 2.20 2.32 2.22 0.027  1.93 2.02 1.84! 0.049  2.23 2.29 2.14  0.037

2 2.27 2.31 2,22 0.023 1.80 1.88 1.72 0.050 , 2.13 2.23 2.04 0.043

1 3 2.24 230 2.21 0.030 1.76/ 1.87 1.70 0.053 | 2.09 2.15 2.01 0,080
o4 1.95 2.15 1.74  0.124 155 1.67 1.37  0.059 . 1.80 1.89 1.69  0.057
.5 11.72 1.98 1.400 0.157 | 1.51 1.60 1.34 0.068 ' 1.70 1.83 1.53] 0.089
1 2.27,2.32 220 0.031 | 1.90 1.98 1.83 0.048  2.20 2.27 2.10  0.042
2 2.27 2.32 2.19 0.033 1.80 1.88 1.73 0.055 2.10 2.2 2.05  0.045
mel 3 | 2.27/2.32 2,19 0.030  1.76 1.88 1.69 0.053  2.05 2.12 2.00  0.035
4 2.09 2.26 1.71 0.139  1.57 1.65 1.48 0.044  1.77 1.90 1.71  0.087

- \ 1.90 2.17 1.43  0.218 1.55 1.65 1.30 0.075 | 1.66 1.87 1.52  0.091
| 2.26 2.34 2.20 0.037  1.992.09 1.89 0.045  2.00 2.08 1.90 0.038

L2 ’ 2.26, 2.33 2.19| 0.037 ' 1.93 2.02 1.84 0.045  1.99 2.08 1.90  0.040

T 3 12.252.33 2,18 0.042 | 1.90 2.00 1.81 0.050  1.94 2.02 1.89  0.030
1 204 2.2701.62  0.171 | 1.63 1.79 1.52 0.073 ~ 1.68 1.79 1.41  0.072

5 1.91 2.26 1.36 0.210 1.55 1.69 1.46 0.061  1.58 1.70 1.40  0.087

B e | 169 e ost 158,

|
|
|
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Swage-set teeth for test.

7y OHFE ()
7% v o Side clearance angle of set
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B

Material for test.

e B

Material

2% SUGI
(Cryptomeria japonica)
7h<=y AKAMATSU

(Pinus densiflora)
73 BUNA
(Fagus crenata)

%7 TABU

(Machilus Thunbergii)

N

|k =2
Depth of cut  Length of cut
(mm) (mm)
30
30 ‘
' 500
20
20
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Relation of side clearance angle of set at the front (a) to power required by a saw.
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Original tooth point.
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Tooth point after sawing.
Fig. 12 #bie X 7 9 v WO R

Wearing of a swage-set tooth by sawing.
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Table 6. {3 H R
Bandsaw blade for test.

R G B evrsvEA e o A B A A
#% No. | Thickness cC B B Pitch  Height of Sharpness  Clearance
Test No. BWG o Rockwell 1 tooth angle in  angle in
ST | C-Hardness (mm) (mm) degrees | degrees
19 1.07 53 32 10 47 14
1 21 0.80 49 25 8.5 50 16

Table 7. e =7 v v i
Swage-set for test.

N BTN T 5 Vi | 7 oI (E)
=Er No. Kerf width before Side clearance angle of set in degrees.
Test No. | sawing g o M
(mm) at the front ~ at the back
1.64 2 11
I 1.89 4 16
1.85 7 17
1.48 1 3
1.44 4 11
I 1.54 6 14
1.77 20 29
Table 8. ft = £
Material for test.
- | T, . ; 4
o N ope #om I =3 & Kk *E
"’?ﬁ%t I\li?(; | t Ma?:é:rial # Depth of cut ' Length of cut Moisture content
() (m) )
7" BUNA
I (Fagus crenata) 38~152 2.0~4.2 16~20
. =v<y EZOMATSU
1T (PiCed jeZDenSiS) 107~310 3.9~4.1 ‘ 30~40
1) 8 & #

R U HEE R O 2 OFEMEERIL Table 6 Lk TH 5.

INBHDOUERHIERC A =~ IR e L, FHREELER LS 2, ZOFEY 50~60 HK§>
BT, ThEhBigoley = N=R{fCr =~ ~ (L RF L, HEWHER TRl B L
T, 7P VL L, 20X LTLbREKT v v L&A Table?7 IRTER I TH5S.

2)# & #

Table 8 IZRT & 5 70iF & A EMER OB &M & LT

3) H M A E

PEAEE 11,100 ft/min @ 42in HEHEHEAHHRC X D EF L, BHEHEORAS ) dEY 8.13
mimin L, ORI OFETHRMER O, BT X o TES B MIROE SRR I 0HAI
Smm, T DYypatd 25mm it b X 5 B L LT, £ OMboEM 5T SRRSO g4 L Rk
L7z

HTHVEORE

IO X5 REMT, SEEOEIMA ) T b RIS ieote & B ¥ T R RN e, Bk R B
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T2 ECR,BRITCRI N, LT 2i~A 7w 2 — X —T7HVEXEL, &7V EEHCO-
TOWEE L RDI, ZhbOME & HHEIETIO Th Fho 79V [BOTEE &L OEL LI X 57V
VRO EERD B & 2 bic, FHELAX 518, 79 VIO AR D FiiE & LT b i BH L,
e, HikEe b b HE & LTk, KRB oMRr—E T, EHETES b iRn0T,
KT I D — OB DIEAGEIE (—H DB L 7 FENFETIERD) OfEa R B 2 & Lk,

LCD

T = JERr oeeeeeereen e (5)

7721, C=4EuliFE (Cutting speed), D=#ulF (Depth of timber cut), F =40 % » WiPE (Feeding
speed), L=#1& (Length of timber cut), N=#§% (Number of teeth), P =g (Tooth pitch),

=—DOEDIE~RTYIHE (Lineal length of wood cut per tooth).

3. RBRER

REBEIOMEND, Hhhic e b7cd 7V VIO R L0 b oz zhZh Fig. 13 XU 14 ©
XHRBREIN, ZOFAD e OB, WTHROANLWLDTY, ¢ DOEAKEVIGEE 7V ) O BEEHE:
EOWTOMBETRIFCH D LD B,

RRICKT D e FBFHEIS TN TN DY =~ R~ EFROTH T ORI DTHBH, IhiT
Ko 7t @ DS OEEFEMR I B 7cd, FEMICHV S X 5 TR K & e o OBFE % N2 TR
EHL, @ L7V VEOWRPER LIV b OREX LOMFRILOWT, Thrh Fig. 156 83X 16 &%
oo TRHOFEREND, B X % 79 VIRORDEL @ 2N CHIERTHRE L, 2ulon 107 i
DA L/NIXL, b OREZIXa) 5° LTk LT 50, Th EOYE, 2L A LB
WEEZ b,

FERAC DT, BT - v OB X BB BT B MR, o O 10° iR R T & 5 o

El
=

je

)

o))
T

S-S @i
DECREASING AMOUNT OF KERF WIDTH
SC§
X1
X\
\
0]

Fora st

X 2°
/ e
o'l
002 "o °

MATERIAL : BUNA

| | | |
2000 4000 6000 8000
T (m)
Fig. 13 #ibhic e 3725 79 ViEORY EB1)
Decrease of kerf width with sawing (Test 1). (T was obtiined from equation (5).)
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T
b
b X—-——"’—X— A=
090k “d X )
X
x/
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;l-/+ o o 0— 7
o N G"_,__o—-———-
?’0 | | l |
2000 4000 6000 8000
T m)
Fig. 4 #Miphicz b7cd b ofgin G 1)

Increase of b with sawing (Test T).

(T was obtained from equation (5).)

mm
pu
=
EO.OA— _|o: 16136.5m
’Irsélé_: e : 33524.3m
{’g MATERIAL : EZOMATSU
35 N
= *
=
y { ]
s
£S5
2D
[’
]
= | L | |
5 10 15 20
ol ) ‘
Fig. 15 bl & d7¢5 79 ORI (o) &7 VIROWRIEOBGE Gk 1)
Relation of « to decreasing amount of kerf width with sawing (Test II).
0801
= - T - © : [6136.5 m
& e 335243 m
Q 040_ &
| . , 3
5 10 IS 20

OL (o)
Fig. 16 #iflic e d7cd o & b OE G5 1.

Relation of « to b with sawing (Test II).
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DPERFTHDEEX DI D,

il Yvr—-nN—fFEFCHR

vz = A fE EFORE, BRIy e S B LB S S OB S L OEEOK
R, BRINER YL 79 9 OO MFREL D Z LI X2 TI LD T bh bbbl Thbh, K
PESac B BRI RE O YLy, HbEED R X CHIRHE, A, SEE%ct 137y v i
UIEED#ER %% BB L, BARMRAELIF L Thshiudibicv, Tibh, (X b M
i T 2R E SRRy, EERINE X ViR T A EA OB EFEEOTL B L,
A == ST O CHE I B A 2 3 X5 TR 0B AL s = — S~ BI X 0TI
L3 s BHOHMIIBEIN D Z LIt b, LIea DT, ZORMBROMIELY =~ —~H LI OWT
DIRNIELFEEOHC LIcb D TH B, BRI R DLW TiE, ThbofEicd Lo
T, AR E DT 5 5L D ICEEBIRETH S,

TR, Ry = e S B OFEARIC O\T ORISR HIF T, FEBREER L bbeE 2, AR
Hte s =~ ot~k LT OERABET 20D DBELR L Licb,

FELIOWL 1956 428 A, FIRILK W TiFbh e SNSRI S W CHA I hIiEEET, &

Table 9. WMy vy 8o LR
Practical example of swage-set tocth.

- - oot ,
'dTleu DT 1 (;) ;
B A )| B (O | BB 7oy o) Side Seamere shele o
Blade Sharpness | Clearance P'tcﬁ. Height of| Swaging | ™ —
thickness | angle in angle in ! tooth |dimension o o 75
degrees degrees ‘at the front | at the back
(BWG) | . ) | ) ) @
i | |
23 42 21 2.6 | 7.5 0.41 | 10 | 22
27 ‘ 39 20 19.3 5.4 0.24 8 ‘ 15
25 42 22 255 8.6 0.26 8 19
24 46 21 25.5 6.3 0.31 8 } 18
24 43 | 20 ‘ 25.8 6.8 | 0.30 | 8 17
! | | |
24 0 18 22.5 6.7 0.29 7 18
23 ] 39 | 18 22.1 6.5 0.26 8 20
25 42 \ 21 Co19.2 6.1 | 0.24 6 18
24 | 41 | 20 | 18.8 6.0 0.26 7 10
2z 6 2 ’ 20.9 6.5 0.34 10 19
24 i 41 ‘ 25 28.1 7.8 0.21 7 13
24 ! 47 : 19 | 26.3 6.3 0.17 | 4 11
25 . 44 20 | 22.0 6.4 0.25 8 20
23 49 18 25.7 6.3 0.43 9 24
25 48 22 l 20.1 6.3 0.26 ! 10 21
2 42 2 | 240 7.0 0.34 1 18
23 51 ‘ 17 - 25.5 6.5 0.35 7 20
25 46 20 L2837 7.7 0.24 8 18
26 54 20 25.3 7.0 0.22 5 21
23 ‘ 54 20 25.3 7.1 0.30 6 } 23
22 43 22 25.5 6.8 0.26 8 | 20
23 42 | 20 25.3 7.0 0.30 7 } 21
! |
Qz:2) | | i } |
(Mea) 45 20 23.6 6.7 0.28 | 8 18
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B DERIEHITT O TR THHC I\ T, SEEOERN RS L SWTHEF bt o
LWV S B, ZOREROER OXGIC e OB, 42in T T ANV Y b, KRS,
HE1IEO AFHEKD B 35BS X OVMERZ R A FETH 5

TV ORI, BIRALRDOKY 20 MOLEHOWEN S L At e 7 7 vllEH LD T
B H BRI AT 50 LA L, 7Y Y OIFEOWLEERD B ik vhbbbTo e L,
BRI, WIS X OV VIS OWLT O REEEFIT Table 9 ® L) Thole

IRBOBRIC I IE, @ X4°~11° T, ZTOFEEL 8° THBH, HkORBRFERC Xius, 10°
HigE2:, —fRAICLOTC, BB MWIERMEEL bR, Lad, ZOMESETD, 8 LIEBEREL
BTDH. DT &k, T ed, T X)) IelEERMATIX, 10° HiEED o H—N7EEE fuic
LTRBIEYTHD I 22 mT b0 rEL b, WhtaDd Dt onTiE, A=~ OMTEY LU
CORBERICD & TWC, v~ N EFRERET LSS S .

VI S [0

DG, v S B X BB OIEE I ST 5 & L b, B Sh A HEERE
7 ) O MBED BRI OW TR E M2 D ThH B, LD X Y, BWEABHOEE L
FOFRRFELZHD 5 5 L Bbh s, FEOMEECHIcOTIL, A=~ ST X 28EEED BRI E
Fhicy =~ R~ EFRTCD 2 L5 IR T REBELEEL T2 T 52 L RDUETH S,
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Studies on Setting Methods of Bandsaw Tooth (Report 3)
On the side-dressing of the swage-set tooth.
Nobuyuki EDAMATSU and Yutaka OHIRA

(Résumé)

Swage-setting of a bandsaw tooth is carried out with the swage and shaper. Side-
dressing operation with the shaper makes the size and shape of the swage-set uniform by
means of compressing the metal spread by the swage and also shapes the side clearance
angle of the set tooth. This operation and the construction of the shaper is so simple that
its adjustment is usually self-evident to the filer. However, the proper adjustment of the
shaper is just as important as is the adjustment of the swage.

The main purpose of this investigation was to find out the mechanism of the deformation
at the tooth point on a bandsaw by side-dressing, and the relation of the shape side-dressed
to the cutting properties in order to determine a suitable side-dressing method.

The side-dressing tests were carried out with the shaper illustrated in Fig. 1. Side-
dressing is done in this shaper by means of two dies, one of which is fixed while the
other is connected to a hand lever.

1. Relation of the adjustment of the shaper tc the swage-set shape.

The principle of the side-dressing is shown diagrammatically in Fig. 2. Two dies are
brought together by pressure until they bear on the sides of the teeth. These dies have a
bevel ground on them towards their tops. The principal factors of a shaper for side-
dressing are its bevel on dies, inclination angle of a die axis and [ as shown in Fig. 2.
Relation between these factors and the size and shape of a swage-set tooth after side-
dressing, assuming that a swaged tooth is compressed plastically in accordance with a bevel

on the die, will be

S=LtAND (@8]
e=tan tan d-sin(y +601)} ...t (2)
B=tan Htan 8-cos(Y —02)} .t 3

(where symbols are shown in Fig. 3)
However, there was a difference between the geometrical and practical values as shown
in the following results of the practical tests:
1) Relation of [/ to the size and shape of a swage-set after side-dressing is shown in
Fig. 4 and 5.
2) Relation of 7 to « is shown in Fig. 6.
3) Relation of § to the shape of a swage-set is shown in Fig. 7 and 8.
4) Relation of /, 7 and 3 to the precision of the kerf width in these practical tests is
shown in Fig. 9.
2. Effect of the swage-setting procedure on the precision of a swage-set.
Three different swaged teeth (Fig. 10) on the bandsaw blade as shown in Table 1, were
finished by three different procedures (Table 2).
Relation of the setting procedure to the kerf width and its precision is shown in Table 3.
From these results, the following points are discussed in the report:

1) By the correct syaging, the swaged teeth were as uniform as the side-dressed teeth.
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However, when they were sharpened they became uneven in comparison with the
side-dressed teeth.

2) There was no difference on the setting precision between B and C procedures in
Table 3.

3) Table 3 shows that the kerf width of the swage-set by the different swaging methods
is uneven, despite the same side-dressing procedure being done. This shows that in
principle the amount of swage and precision of set are due to swaging.

3. Effect of the shape of a swage-set on the ripsawing.

1) Effect of the side clearance angle of a set on power.

The tests were carried out on a gear-feed sawbench, with circular saws conforming to
the specifications in Table 4. The air-dried timbers in Table 5 were used in the tests.
The net power required by the saws to cut timber at a constant rate of feed was obtained
by subtracting the power demand of the saw running light from that when cutting.

The power demand of the saws decreased linearly with the side clearance angle of a
set as summarized in Fig. 11. A better sawn surface was obtained at smaller side clearance
angle.

2) Effect of the side clearance angle on blunting of the edge.

Results of our investigation on the worn cutting edge of a set saw tooth with sawing
show that the blunting property of a swage-set tooth can be estimated by (b—a) and (ki—
k») illustrated in Fig. 12.

The sawing tests were carried out at a constant feeding speed on a 42” band sawmill
equipped with carriage, with bandsaws conforming to the specifications in Table 6 and 7.
Timbers in Table 8 were used for tests.

Measurement of (b—a) is very difficult, and ‘@’ is considered to be determined by the
tooth angle, so we adopted ‘4’ instead of (b—a) in estimating the blunting property of the
swage-set teeth having the same tooth angle. From the following equation ‘4’ was obtained :

b=(ki—k:)[2tan &
(where a=side clearance angle of set at the front)

Relations of « to the blunting property are shown in Figs. 13—16. From these results,
it is considered that a suitable side clearance angle at the front is about 10°.

Practical example of the swage-set tooth at the sawing contest conducted throughout
the whole country (1955) as shown in Table 9 may be considered as verifying the above

results on a point of practical operation.



