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Study on prevention to blade injuries by sawing machine

by Kiyoshi FUKAYA*
Noboru SUGIMOTO*

Acording to the analysis of accidents caused by the use of woodworking machinary, approximately half
of the total accidents occurred by circular saw bench and so on. And 79 % of accidents were blade injuries.
Thus countermeasures against blade injuries involved in operation of circular saw bench were studied.
There were three approachs; measurement of human characteristic of response to the kickback,
measurement of object of workers’ attention during circular saw work, and evaluation of safety guards
in the view point of ease of work.

Human characteristic of response to the kickback were measured by using mockup circular saw bench
on which kickback were simulated. The mockup consist of circular saw bench witout blade, wood with
sensors which moves along guide, driver which drives the wood backward in such manner as kickback,
and controller. The output of sensors such as push-down force of man, displacement of wood, etc. were
recorded by data recorder. In the experiments during repeat of simulated ripping work the kickback
occurred and the responses were recorded. Experiment revealed following matters. According the method
of holding wood, there were difference of push-down force. In other words by placing the finger on the
back-edge of wood, push-down force in the time of kickback decreased. If there is sufficent holding width,
man can stop the wood against kickback such as 15 kgf X 0.1 sec.

During circular saw work object of workers’ attention i.e. eye-point-of-regard were measured by using
eye mark camera and VTR. Workers’ opinion as to what to attend were also recorded.

During almost all of cutting time, workers’ attention were on the point of operation. In other words
workers gave attention to the saw blade. But in other phases of work such as getting back of wood, it
is on the object of task i.e. wood in this case, because workers’ attention are close related to the work.
And this phases of work, were 70-50 % of all work time. This means need of safety guard to prevent
blade injuries.

In the view point of ease of work,three type of safety guards were evaluated by two ways; one was
motion study, and another was workers’ opinion. Model work with safety guard were recorded by VTR,
and time study were done. Questionaire about safety devices including the guards were also used. Two
type of guards were nearly same score in both scoring method. The last guard which got bad mark showed
what is important for safety guards to be preferred by workers. The most important point for worker
was whether it is easy to see the point of operation.
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Fig. 4-2 Width for holding and form of hand
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Fig. 4-7 Measurement of eye-point-of-regard
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Fig. 4-9 Distribution of frequency and accumu-
lated time of continuous gaze time
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4.4, ReHN—OIEEEDOTE

4.4.1 B#Y
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NERLEOMEREZ3CY, ZOWE - EHIIRLT
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Rl Ay N—OAEEM LTI 5 21, SEEOK
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#95), RORIED (KEIL2RHRSEEELL
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Table 4.3 Mean and S. D. of working time duration for each cover(sec)
VesrE R ) 1) & B de Rz
Mount Demount Rough ripplng jc%“ Fine rlDDlUg /J\%J CrOSS Cut
Safety setting cutting setting cutting
Cover B AT Biz$L EHty b v W EHRE v b o M 1# %
I 55.3 39.0 52.7 26.9 46.9 20.1 17.7
19.7 15.8 45.1 8.8 39.3 6.6 14.0
o 56.3 30.3 55.8 29.0 47.5 20.7 17.8
15.4 10.0 39.3 9.5 36.3 7.1 10.1
m 82.1 39.2. 59.7 36.6 76.5 30.4 18.9
30.9 13.9 46.6 19.6 76.9 13.2 15.1
I—In 65.1 36.2 56.0 30.7 56.9 23.4 18.1
26.4 14.1 43.8 14.0 55.9 10.4 13.2
LEE Ty Upper case : Mean
TER | ERE Lower case : S.D.
o
9 -

TN DVER R | 2BOVEEED A =123 B Owithout push-stick
BEOFHME % 7> 7 — b ic & - THREL 2. fEATIC, 5 ®with  push-stick
Gl RITHT BT o — b BT, A8 S
— % TR, KROTRERTC, 4BEALZIEPY %c

-~
DRAEHN—ZDONTDT v r—r &7, ém‘ >

F 21E%¥% VT RICECEL, BICEBIERIT 2 1T% > -

7o X 72, GIHIL 72 KM OWEREE 2RMIc oW T i } { | { %f
JXZT, BREOWTIERTRAEL, SHFEITRE ﬁ ) {
B AT, BENFHEEES L,

4.4.3 RAEHER

BREHNN—TE D, TNTNOEEIIHT 1R
BRI FH & E#RZE % Table 4-3ICR T, #HEEDS
Alzlt, —EOMTHL DIHiERZ2 HHHMEIC
SbETEHEL ZTNUE R LT WD, TNy bDL
RFTE, BREIN—LZLI-TELDEEZLNDED
TEDOEER LI TR L 2, &8, BEOBHE
2y, FIBOIEEDHBH, ZHUIH S—h LBENT
Th)12OBR L kh -7z,

%72, Table 4-3iciz A N—DEAfH) - BUIZT LD
B DR, TNLDAN—DBUFITHEIRIGEL
TWT, BBOEE LICEEI N XBENT S v
F A2 MTIEORA, R TRFITE LI > T
b, f- T, EERFMICBETL LN, H—DE
B L TERORRLTINEIRL b,

WEEoRM %2, WLBTHWEEELRYLE
WEREZEDZNFNICOWT, e —FlicFH L
E#REEL2 ROz, %, Fig. 413177,
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Table 4.4 Subjective evaluation of each safety cover
Ty 2N — 0B R FRA :
& & 7 N = safety cover I I m
a FoThbiw I don't mind to use the cover. 29.4% 1 35.3% | 6.7%
b. B2k - TitfEZ 3 The cover is useful in some work. 47.1 47.1 26.7
c. EbhrbnfslsidED I use the cover by order. 23.5 |17.6 |20.0
d tTHfFniziwn 1 would like to refuse to use the cover. 17.6 17.6 53.3
e. Fnf ( ) other opinion.
Table 4.5 Workers' attitude toward safety cover
Ve ENEEHN—ITHTT B HEE
. percentage
“ ih] b1 B Qustion of 'yes'
cHolFHRN It is better to use cover. 30.2%
HEEN L e Fich B, el LWETHS  The cover is necessary, even if it is obstacle. 90.7%
D2 TR EHBNDT, W HHEV The cover is harmful, because it may cause danger. 0
MEENL S FICLBNT, TWHEHFRW The cover is harmful, because it disturb work. 0
s FOMNER other opinion. 14.0%

Table 4.6, Conditions which must be satisfied to be good safety cover

FENRT WELH N—D M

very a little not
Item of evaluation = i P #*# important | important | important | important

TWANABE | & B\ Z0EHN | BEETE W
Visibility of saw blade FENRZ TR 84.3% 10.5% 2.6% 2.6%
Easiness of exclusion of scraps PR3z LoftEn L 2§ & 53.9 35.9 10.3 0
Registance of feeding EMPIE | 48.7 43.2 8.1 0
Intelligiblity of linerity of cut line BN HRPT R 47.4 31.6 18.4 2.6
Easiness of measurement of size THEOFN T 47.4 26.3 21.0 5.3
Easiness of cover setting AR—=Dey T 4 TDOLRTE 39.5 34.2 21.0 5.3
Reach of hand behind saw HOBIP~NDFNE EERTE 37.1 37.1 2.9 22.9
Easiness of exchange of saw blade FADTHBRNH LR & 36.8 39.5 21.1 2.6
Easiness of handling of push-stick MLEBOANRSTE | 34.2 39.5 18.4 7.9

MR OIR DAL M & FEVEZERE & DBIfR % Fig. 4
3 T Vi e

YK L 280 ~TENEE L FHEESREOBE 2
Fig. 4-1512R$ T 2T, THERENT > 71, Ad*
58220, 1lon AT, BA%0.5mmPAlF, CA%1.0mmLLF, D»HF
ENLLEERT, M2 6 4P, BRIX2 AFTTRIEL
T, ZTDREDKEVWFE2T >V 7ICE 572,

& IBRNELE N N — 2 FERL 2 ETOREEZED L

HRYFEM % Table 4-4, Fig. 4-16i23, Table4-49)
BEiE 1DICBRL LD -72DT, a~enZENEE
13100% # 8 2 T3, Fig. 4-16icB i, FEEH
2, RNARWIZIES R, BWiZiZ4REWHI LI
BE5E2T, FHLLLDERL TS, /2, TN
SEED, KHN—HTENDH BN E ) 2Dt REFFR
YRR L 72,
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Table 4.7 Workers' attitude toward circular saw 4.45 ==
and hand feed planer
AERLFHLPALE~DELEENEH Table 4-3ICR 5N 5 & 5, &HN—FIDIEER
circular | hand feed BT, A=l Bt - HERIcBTRE» S 2
saw planer N < - .
Rl |FRipinm POMANDE. 205 b, BT EKEOTMRELL,
strong ) fear LB | 30.6% 28.9% 1% DR THE BRI, 2 =1, ez
feel of ig% v | 55.3% 55.4% Hb, HN—MDFELOFTRS DY, BATOBRESE
no. )blade " &< % w | 14.1% 15.7% PR W, Thbb, A —IZ2EEL2RE» S
user of safety cover  AA—OEHENHE | 73.0% 96.1% SLEOEREICTIFTWE &, TEE» ST LLE
user of push stick ~ #WLAE-JELIR 85.5% 60.0% LWEEREBIC 7 &9, BROHMANCHT ) B2 IREEBAE L

b, FDE, TNEETLOIKSTLREI»D -

RYDEBLNE, ZNEIFFig. 4-16IcR6N5 L5

- ILEFHEIC OB TN T, ANN—Dey T 7D

4.4.4 Fro—RELTORR Lo 20 Er B, Lirl, ZHEENHTR,
SENERZES 200, BBRELEOLTEIIN iz, H8— 1 ~IcHBET 2B HEICNT 57
LT, Eeh\—1r b ORekERfEFikicowne M ZoEBICEINHLBbd, BX, b5
DOXRDT v — Y FAERTo72, FEFEIF, = FEER, ZOXBORTHFEZRVWET > Tz,
HBERIOE L LORTANCREZKEL, A% 1 ACHERVEE 24T7% ) BRIz, B8ORS Rl

FEDTERELCY b7, ¥, MR, BRE Xy V1—2C0WEZTLRMITVIRY, HFE
BENEL P THE, BRENE, BIUEELS Table EROMIICMHLT, Y1)#&-24KE D9 A TEAIC
4-7, 4-8iIcRY, FIRR % Tk b\, FRIRDEBENDES % 1<

FRPBREL OB ICRANERL T, £ B, EFERMLT FoMIAEHIZ L LLE
N # Table 4-5, Table 4-6127R¥, Table 4-5Ti3# Kk b, TDE ) BB, BEINN—HPRETEDL,

BRIZE 2L 720 FrEToiclteIict), FEEZBITS, 23—
a_ rank  error
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Fig. 4-15 Rank of accuaracy and mean work time
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Table 4.8 Percentage of reply of questionnaire

Ty or—F OEFHER

O X A
- REET
(1) MRE»LE-» TRALF ZOKRMIZ, ERFTTNEWDT, B TEEREZHEET, 69.0% | 15.5% | 15.5%
2) FicEnawEHIICHFTREMT TWENTH N—Fvnbin, 7.1 |77.6 |15.3
(3) BWiRE B, ERIEBEC-BPVBLETH S, 71.4 | 23.8 4.8
@) #0Fi3RER LR D B, 84.0 7.4 8.6
(5) KEZNEIMORVICHET 2DHHAE I HDT, H8—FDFikw, 8.3 |78.6 |13.1
6) HThEDDHdEALFHE-> TRBREDTERIINEHL LD B & o\, 35.9 |41.0 |23.1
(7) EREZEFTEVETZEOFE2ANG T, AIBRIIECIL2EL W, 67.8 |15.5 |16.7
(8) Hx—%DF 3 LYHIEFRI L VDT, izl iy, 41.2 38.8 20.0
9) b E2HZ, WLERED, 92.9 5.9 1.2
10 2 atEogs, WLBETRL-2VRETELZVWDT, HEFRELTLEY, 2 39.8 | 44.6 15.6
ZoTRERTHS,
() Hox—DhnE, BLTRRL Y, 20.5 |49.4 |30.1
1) ARLAELEZEVESR- TN, BEEZR L EDTHEZTINRIENETH S, 10.0 | 76.7 |13.3
1) fEETH»E2T20i3, BTH5, 59.3 | 18.7 |22.0
) Hrx—DbnE, FEIFNIZCODT, Fniz L, 29.3 | 43.1 |27.6
15 Hr—phdE, HEMIIT LI LLVDT, FniZwn, 34.6 |34.6 |30.8
16 L, ENICHEDLTIMMOP»LBLLLNEHE->THE, 21.1 |61.4 |17.5
N MU, BHREZVIRLELEOMIZLARLDTEL TR, R TRERTH S, 84.2 1.8 | 14.0
1 %y & —VEETRA N N—2ho TiREBEC L L%\, 51.9 [23.1 |25.0
19 Z&nloicid, H—BFLETHS, 92.3 0.0 7.7
Q) FEFFELEERH > HHIFBEWV, 95.8 0.0 4.2
@) %9 wv—FirFIcIED, 91.3 8.7 0.0
@ FHRICEHBEIOWTWIUE, Ry —LTTEZHLER LV, 13.6 | 81.8 4.6
FHLALRT
(1) PALBIRBIRADT, BELEL TEE L2V, 81.2 9.4 9.4
(2) EREEEWEIiC, MogmiciEer»riF s, 42.2 | 44.6 |13.2
(3) BEZBILNIZBNAHDDT, FREIMOLELY TFTiTFZW, 80.0 12.9 7.1
4) MHrRELZEL, HcF2o0wiesd, IDL2E I, F2ELEZ3, 77.6 | 11.8 | 10.6
(5) MEVHEMZEIIE, WLREAVS, 9.7 | 3.3 | 5.0
(6) WAELICHINDG L2, MEOHNIITHICIZA2ES, 93.3 1.7 5.0
(7) GHIFRDFIERZ T, TEENORLELIZIZIZDLD S, 83.3 1.7 |15.0
(8) KIHHIN T3, FR2BLEZEACEMTIBEINIHENT, BELLVWERKRTS 96.2 1.9 1.9
%,
9) REeHN—%DFRHILLTH D, 89.1 0.0 |10.9
10 FHIY nE»ARmEID & VERLTH B, 32.6 |26.1 |41.3
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hiEh b winrd b, FEENERTIE, BN
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1B ZE D CEIFHETIZ, BL T, A —MHAHN
— I, II1XDEHiEAYEV, Table 5icRbid & i,
ETLFERR L v AL EDH 5, Fig 4-16MF
fEHICBWTYH, —EHNEE2RERTATH 5,
EETNEE, 2o - RORICHT 3 FME L K- 2

significance very - very
of difference bad  bad ordinary good good
I~0 I—W O—m Item of evaluation Al 1 2 3 4 5
x Visibility of saw blade: NENRLPTE " a ox '
Easiness of measurement of size SENFHYRTE & 0 2
Intelligiblity of linerity of cut line HHl) HERT S b -Xo] x
L Easiness of handling of push-stick FLBOANRT S b4 a0
Easiness of exclusion of scraps  4Iiiz L o LT & X &
* x x Registance of feeding EMHE e oA
* Easiness of cover setting #/S—NtvF4>7DLRTE X OA
* x Easiness of exchange of sawblade AORHFNHLRTE X @
x x Reach of hand behind saw ~ HM ) ~DFN L EELTE X A O
For ripping HERIR L T x QA
For cross cutting Bt L C X ©0aA
For use of cutter blade Hy F—ZxLT axo
For safety ZeEIENL T X0 A
For asense of security LIS 3T L T x Qa
x x General impression SHBENR x oa

Fig. 4-16 Mean subjective evaluation of each cover

& 7 23— D.LEEFHE O 1)



YHTE  nEmMKENH LB 255

ETHb, BEOICRT, F2HIETITARMA3
CBDORTERLALWERLNE Y, T2 bb
FTEROFHEL 2B T, i, A3—MrkE

(TEWEDIZ, AMZFEHBIEIDZHIT T 54
BLrBbNB, OB L Ic, BREIEEN
EEICERINIDLIEERICA I EIKEC, BHK
EEHIC L > THABRBIZERICGAWRETH LNT
W3 EBBENG, £ TUE, EEER, B
REREHLERCL LW THSDXETICEE 2 nE W
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I3, DIEHNEILIBEEICHLL ST, FHYPHILITE
DN DO THRLEFMBL LT L 22> Tk
BRTHBLICRLBLDEHEEINDG, TOFERY,
CBIERCRA L SIS, YIBAICEE 25411, £ 72 Table
6ICRONB L) CHARDRZRTEEREREMS
CHLERTHE LBbNE, ZOEKDY LB RN
REBML LT VWEREERBEOREILINS,

Table 4-5, 4-6, 4-8% DT o — M ER%EDE
BHETAHADLE,[REHINN—INVELZ iZbhr>Tn
20 FEDL v ZICh b, ZEithy F—1EEET
TIOBAIIE, FEAEN DD TUIMEEXTE L
Vo BEDEETY, YHIEIROL (, BuTbn, ]
EWVo 2k AN, BB LEEENDRFETIE LW
P EBBEIND,

45 2&®

LLEAT - e EBARER S, HBEHECRE L2 %
LERLT, BREMNKEZEITRERLWVIZLIRD
W, 2, 3ODBATEZEZBRTARZW,

FTRBICLDREICOWTHRNS &, ABRETH
DZEFERATIHAIIIE, FEELDLRZREY)DEY
el Bbinsd, Bioh~ik iz, KRR
ETHNLI5kg fRENERETTIZAMO I TiEH LN
0%, B0 H e e & OB TSR IC KR 548
C &d, By Z—DERI/NE L MBI nizdic
RENDPREL LBHHIZIOR) Thv, 2, 13
RN 2 DOWTUE, YIBIEERC, AN ZHEER L
BEFTLTHENERLMLETH), BCHESEE
HT2ZL3EZHNETHDB,

iz, YIHIBHCHC - HindHb LT AHIEW- N
C e, BIHDEREMITT 2 ENDRBRELZIL
TERONERLBNTI L L%\,

FHLPALES, BABEDY Y 7 —EETIE, H
YOBEEHINE L, REAIKREVDT, BMERHE
BFEEENRREILEEIN G,

REHIN—DFENRLT S OFHMEEE 12, Fom - fl
NDFO|LRTIEN) LDEEFDHD, KL
—DFHEEBR TOEEENEMEL RT3 &, YIML
M EAOE)FUICFZHLFRICEIERTEWIEH
ERR N D, ZDOBRICURENCFIZ T OM S AlIcHE
T2, ZOROEMKELZ CDIZLEHIZER)
TldwhrtBbh s,

HN—DFHAERICH 2 ABEIC, BELEES
BTz 25, EEICHFFFECTH 72, Table 4-87
Ty —FOR20TY, FEFLEEORF2EUE
RA%v, 24 v F 2> TTCELETE R LIE, U
NEERERTIRL LI, BECASL v F28-TUT
HdokbrEBbNs,

Trr—MERICALNE LHIZ, BREHN—DE
BAHEEERINTWEY, LTFLI+aEREINTY
TV, FHTIEWL DHrNBHEH LD, FOHD1
22, [REHNN—%DTFTWTITELWEEND
5] LD b, TNE ) LEEIIBWT, &
EAN—FRON L CEBRBL2ERTINRELE2E
TnELTh, ZOEEIKR-2L, TEREHN—
DEETEDILIILUBBTHIEILINLEL LD, £
DEFRT, BEHN—DBERRICEENTSEEZ D
Tz 5z ki, —E0fliErH2 L BhbiLb,

Ef

BIBICH AL T2 E L EBER, IR
BELTHALTTE3WwE L ATIEEENH R, B
SUTrr— I ABRCHAITIWE L 2LKEEN - £
¥ENFH I, BABRBOBERLET,

(FBFI574: 7 A30 H %)



