9. ARITHEBMAVEZREIC BT 54245455 HDMORT
2 & B2 AT AEIRRES

= & & &
* B R
T o®w z

Systematical Analysis of Countermeasures against Hazards Involved
in Operations of Woodworking Machinery by using MORT

by  Yoshinobu SATO*
Kiyoshi FUKAYA*
Yoshiyuki EGAWA*

In Japan, occupational accidents caused by the use of woodworking machinery has not decreased in the
last several years, and the number of injuries by the accidents, for example, in 1980 accounted for 6.3
percent of all injuries resulting in more than four-days off from work in all sectors of industry. Thus,
the prevention of such accidents at woodworking factories is given a more priority than other areas. ’

In an attempt to find out the effective means of application of countermeasures to the workplace, an
investigation was carried out of about 4300 accident cases collected throughout the country, fact-finding
missions were undertaken, and relevant questionnaires were sent out.

To analyse the various data collected as above on woodworking accidents, operations and machinery,
the technique of MORT (Management Oversight anh Risk Tree) was utilized. MORT is regarded as a
useful tool to examine the existing elements of management oversight and hazards on workplaces
systematically. '

As the results of analysis, it has been found that:

(1) Approximately half of the total accidents occurred by circular saw bench and so on due to unsuitable

design or construction of guards; )

(2) There is a limitation of wider introduction of automatic and /or single-performance woodworking
machines which will not require safety guards, because of the small or medium scale of the
woodworking enterprises and of the working method adopted (in the case of the woodworking factories
employing 20-49 workers, for example, production process comprises the assemblyline operation (31
percent), individual operation (41 percent), single production (22 percent), and piecework operation (6
percent) ); and >

(3) There is a variety of operations in which no safety devices or apparatus are applicable. (These
operations have been identified and classified in our hands, and the rate of the factories conducting
such operations to the total number of woodworking foctories has been estimated)

Identification of the risk assumed to woodworking operations has been subsequently made, and the
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evidence was given that the risk would be accepted by management, not because the frequency and effect
of accidents are too small, not to be ignored and not because the elimination of risk is technically
impracticable though accidents would have great effects but simply because it costs too much for safety
in comparison with the effects of accidents.

It has been concluded that the development of safety guards be necessary which could meet the following
requirements :

i) not decreasiﬁg productivity,

ii) easy to attach to, and /or detach from the body of machinery,

iti) not lower the value of wood materials,

iv) given a consideration of ergonomical design, and

v ) with reasonable cost in purchase and maintenance.
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Fig. 2-3 Annual changes of the rates of the
disabling injury frequencies caused by
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(in the case of more than four days
charged)
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AT ABRIC & 2 FEHEEBD KREBREICNT 250 (BLESE)

EH (FMOFEH U OHBER) DEHHGHEIF DY
D, BTATLZEDHBHTE S,

2oz, ETATLZ LI, BEEREL EDOSEE
ERDET A T 122 ENFHBERICNT 2 EENHT
2R 72U DHIFig. 2-15TH %,
INIENE, BTAT LS EDRENFEEL 7255
BEDFBENKRESIHBHETE S, (272, Fig. 2-15T
i3, TOMOARTHEER E ZDMOID ZEHIHRNTH
D, RPDEHHHIZ Fig. 2-14IiEL TW3,)

REBENREL 22 KED I LAA—EHETEE
LUl RENEIETIHMEST 2 L, PALKBEART7
A ZBEHH25%, B L TTREID Z #8BH18%, H
NZHH14%, EWTNL REDBEDBEL Vo

BHLIEHEN T & 5T, Fv 7 RERTIIRE
BEIC & > T REHFD D, BEOBELDW,
H BT HEL TRE L » BRBOBEL
KA—IBEBTEEEL 2 2HBEH S, BNBEHLEE
DEErOERIChb LN, FHEIDPWGFHE L > Tn



RITHBVEZIC BT A RENEN MORT Ik 5 ¥ 2 F A0S

%,
TITHELZFNI bR WE L3, Fig 2-14&
Fig. 2-15% & » TEBN L AEBROBREILE I 1L
TWa b TiHEWI EThb, L, FRNHKES
BEBERIELIPNZZNL I LI EHXTRETH 5,
tbhHn, Fig. 2-148 & UFig. 2-1513% &M% Lo
BRI 2RETIBDEELERTHEL VW) T &
PER B,
2.4.1.2 A¥MIBEEBIrEENELEERYE 45
EBrZOEBICBTHHRESW
AMIMTAEEI BT 2 KEZ, LFLLERPE L
TAMMITEERZ FIc k> TET2 LIXRLT, 2

Each lines in this Fig. imply
the same meaning as in Fig. 14

100

70.0

50.0
40.0

30.0

T

(%)
S
F

10.0

5.0r
4.0

3.0F

Accumulated Rate

2.0

1.0F

0.7 L L
a b

! More than four Days charged

: More than a Month charged

: More than permanent partial Disability
d : Death

o oW

Distributions of the rates of the
disabling injuries caused by W.W.M. to
the injury severity (Manufacturing
industry) i
AT RABRIC L 2EEEE D KER
BT s 8é&nam (BE¥)

Fig. 2-15

DOREEVEEIC BT 2 EEYIC B TR L 5 KE
LEDLNLITE 6wy, AMMTIEECE T
HREZ, AMMTAERICL 2 RETRESIRTY
FTHRTIE W,

ZoZkizky, kL2 L IR T AR
ZORENERY L L TEE L2 HDLEETH L AE
KEBFEW16% % 5D 5), AMAERBEEE (W
30% % 3 ) (FICRERMBREEE (BMS5EDH
T —FIc k5 EH60%% 56H5) I8 TARMIIT
TEEICBIT A REVEH L2 EDTNEETE>TLNT
H59,

Table 2-1IZAMREE D 2\ 72 KM« KRB 5 ik S+
ERBREEMRUEZLDAMMTARBRNOET 4 T
L EMDERRYICI T 2 5EEEL (FBMS5EREL B
Lk, @8D# 1/5 DHME) DEHEZRL T2,

RS & LT, BIEICBWT, KHH10574:,
YEEE 20144, EHHR19604, = > <7 13204, FIE113
e -THBY, BEBIIBWTIL, K7, 1EXE
U4, FLTEIME, ERBEIMLEDIEE %> Tnd,

KICARFEEMRMEE L TUREEMREESE,

Table2 — 1 Numbers of the disabling injuries

in lumbering and woodworking ind.

RHARB G B 5 IEEER(KEAE L)

R b | Amgnssm

Gl < ) | maiez

R :
EMERETO B 146 1
EONE 162 2
fli B Z i 164 34
Tkgdo = & 119 127
Z oot = # 101 30
DAL 76 81
KRIL7 74 2% 31 36
F vy 7 HLER 64 2
% DA R ITEER, 173 104
/I &t 1,036 417
oo %2 R4 2,165 269

& &t 3,201 636

*  ZOHAIIEM, AR, REEMGEEESLTEFALERTD
% °
k% I CIEMMEELRT,



general lumbering industry

& s 14 o
x| 2o 14.27 9.16
o o 14 31
Bl
g
P furniture and fixtures
® manufacturing ind.
ey
§Jm-9£0 g1p 944
g T X 8.7 859
i)
)
g r.03 hew s.iE\“\‘x\
g : 7.60
. \ /
= 5.0 _
g o534
8 o building ind. 5.20 :
075 76 77 7879 80

fiscal year

Fig. 2-16 Annual changes of the disabling injury
frequency rates of each industries

BRI BT 5 ERERNFE

— MM E L UBEEELICOWT, BEKEROE
HE (K¥E1BLUL) o#BE2RL2DDH Fig. 2-16
ThH b,

AEFNS54E 12 35 1T 5 B FIHY 70 BERERH2.66 T
»HN, REEHEREEES L O0—REMEZIZEEXD
PFTLHRDERENEEENOV L DOTH 5,

LIEARTHEXDKRENEA R L VEEEE 2

b B REEMREEZLNIBIILI~55FENHIC BT 5,

EEENREBEICNT2H0HERL72LDHFig. 2
-17C¢HB, 2T

a iK% 1 B EoEHER
b: » 48LUE »
c:. n 8§HLE 1

d Kk A—EHERRELLT
D ARA— RS EREELL
7 RMEEREE FRL T3,

INZALEFTEICEERMICERERIIETETL
TW3EVERDL, T—FDE LD EHEANNEL
THDEABILLTED, INLDHHOBEA,
b, ¢, d, eiIx¥ 3 FHREHENMH,

(1]

Tiabb,

injury frequency rate

AIHBIEENBERIZ LB T 2K5IFT R

FHELL EOREEROMBT 5 EIEIE,
a:c:d:e=515:327:37:1

&Y, REKCLBIEHEE (KE1BLILL) 500A0 5

L3N KA—THHFHETELU LN L ~BEELZITS

ZEERLTWS,

BEEER (L) uREVEL, HRBEOEE

) DonwTiE, DEnkjic, KEOHEHELEE L

13

10.0 "E‘:/\\‘
7.00F O BT a
- hio =N v
5.00r \98'\
4.00F \ \\
3.00f AN Y\
Yo
2.00F Y\
LAY
AT
o
AN
1.00: \\ \
- \ e
0.70¢ \ Am
0.50- year ‘\gc'\\
0.40F 0---- 1980 \' \
0.30- o---- 1979 R
\
0.20F A----1978 Vo
v----1977 \\ \\
o----1976 \\ ‘\
0‘105 w----1975 \ \
0.07: v----1974 \\ \\
0.05¢ \\ \
0.04f v
0.03+ vy
\\ \
0.02f ‘\.vA
\
\\
0.01 ] I | ! y
a b C d
a . More than a day charged
b : More than four days charged
¢ : More than eight days charged
d : More than permanent partial disability

e . More than permanent total disability

Fig. 2-17 Distributions of the latest disabling
injury frequency rates in the furniture
and fixtures manufacturing ind.
KEEMRBEEZL BT 2 RENDERR
il



ARIHBIEZEIZ BT 2 REMED MORT 2 & % & 2 F 1895

o TaZick o THREFE N2, @ 51 MORT
DEFERFIBICHE- T, JBKR [MEREETEH] 22w
THRELTWwWZE ET 5,

EC, InbNKER [RLEELOREL BIE]
C(S/MY) kkkoTETELNE, VA7 ELTEHE
AN ZVwberH b, (Fig. 2-7)

ZDNVRIHETHIERELT

1. SEERHEI/NEWDTEEIND,

2. BEIKEWHBREIFRE,

3. EREiclklL T, BREDLHOZFRHAEI B

AT E D,
DEFEADEZ b,

—%, REFBLOREL LBE] (S/M) B[R
LN DERINTWBHRER] (S) & [F
By 2T LNER LMBILOTE] (M) LOBEFNE
RO & > TET %, (Fig. 2-7)

ZLTERSIE, KE] (SA 1) 2 [MBENR
B (SA 2) Ick-THET2, [KE]SAL) B[=E
i) SB 1) & [Fi#HT&E] (SB 2) BLU [k
Blic ADFEE] (SB 3) tick»>THET %,

2.4.2 %FE

2.4.2.1 =g

REZFEIRD 1DNERTH2 [Hi#k] (SB 1)
BRELELSRIBERRNOH S L) BKRTD
gL hwnrAX¥—%] (SC1, SC 2, Fig.2
-8) DHBILLERBRTH B0, ZHZRNX—HIZ
20D H b, FOVEDIRNMRICEBERL T
KEZUVEBTZALXEEL 2500, fiFHiz, E
BHICERL THED AN —ROBEDER F 72
BUOESHREZELAZANLX—MTH 5, BT,
HOZBTHOVEE#ITo Tz LEJ. MiKT
TS > THIERTHOZ RIZEADITE LI Lh
FHTANX—&HRE, Zhd [FATLAEE L L
ZWIRNLX—F] (SC 2) &% -»T, ADZDEE
NV HICBERFANDEB AN —52 LNb,
ZOMDEETANK— (BB RLX—) 2° [)E
B3 (EEAMRICERTS) €2 LAV ALY
—]ISC1leLarblIThsb, £L T, SC 230 &
DT LIRS T, MR ICEEICERRILT 535
#bbH2s, (Fig. 2-8)

ZNE S B ZANX—ROBARILOREEIZ DOV TIZ
Fig. 2-8IcX LITRA3N T3,

_23__..
IANX— 2SS ETS L
(i) ®TryrrylzRrNF—
OffETXN¥— (HE, N, &)
CEXHZANX— (BE, BI)
OEMTANX— (2R, EHEER
(i) BB RLX—
oF - ¥it): ]
O [ElE=HY
i) {LAERYEMRI T R LX —
v) BTFHZINLX—
(v) BHFZARANLX—
DEIREDBTHD I,
AMREEMBEBMUEZICB W TREL 2 KEDNIHE
FBIZERAL 2z ANX—BRNE LU, iRk %<,
5811 (85.4%), VT i #65¢F (9.6%), iiiA*30%:
(4.4%), ivh3M (0.4%), v 14 (0.1%) &%
> TWwb, 8% &R - #REEETIE, i 571839
4:(76.8%), 1 »%4571(19.1%), iii»*97#4 (4.1%), iv

2514 (0.05%) &%->Twb,

AMMLTAERZ PRI LT, 2Rk KENT
ANX—DEB LUV RANK—DAE~DIERDE)
IS ¥EEET 5 & Table 2-20 L Jic e 5, Zih b,
INLDOBRIC L 5 REIZ, 1ZEATEBRZ ALY
—lckBZ e bhr b,

B L IERE ICDREDIC L 5 =R N¥—DAK
~ADERADE 2 A TADL &, AMFREEMRBEEEIC
BWTld, KAMTHLHIT S L &DEEG)] [HEk+
DARMOETRREG)] %<, FTET [Wh, =
TG %<, EEE TR TEEO»E W, 272,
Kt - WEBEE T, AMT [RRFOETRH
#Hi) [Me b2 &2nEA)], fEEET [EH,
BR¥EG)] %<, EERE T TBR% - =EG)]) 9%
%<, 2wt [IR&IN, HTuHN] »5wW,

RERBENERTHIEZ LK TV RANUX—HD
BRI EFN L BR AT 2078 (SD 1), [H#
BOBEE L SROTHE] (SD 2), [HELenTE] (SD
3), [BENTHES (SD 4), [BEBHFE] (SD 5),
(&) EBROEEEBENTE] (SD 6) (Fig. 2-8) % &
Itk > TET 2,
2.4.2.2 EMMLERRTL (SD 1)

ZOGEDEREIE, KE L KREH L EoFMEy L

- % LITESR MORT mEFI—8T2L0ET 3.



Table 2 — 2 Disabling injury frequencies for the accident types and W. W. M. (Manufacturing Ind. in 1980)
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Table 2 — 3 Disabling injury frequencies for the unsafe conditions and the type of industries
(more than four days charged, in 1980)
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Table 2 — 4 Disabling injury frequenies for the unsafe conditions and W. W.M. in M. Ind.

(more than four days charged in 1980)
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Fig2 —20 An example of machine reparing records
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Table 2 — 5 Disabling injury frequencies for the unsafe acts and W. W. M. in M. Ind.
(more than four days charged in 1980)
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ggﬁgg'ﬂ 9 6.0)| 4(2.8)| 11(47)| 16(5.8)| 11089 | 6(3.2)] o 202.9)| 15 4.8)
& | 149 177 232 276 146 190 73 68 310

SR TEBRRH 28, BERGEI2HTH -2,
[#EDAE]| (SD 4, Fig. 2-8) IZZDHARED
FHEEEET 5,

2.4.2.5

EEXBHTE (SD 5, Fig. 2-8)
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BHEIO T, FTELOZBEZ L TEFOMMOID 2
BOWTNY [BERBADEE] %0, ZORAE
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bEVY, ZOREFE, ML EOBLTER, OF
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SERENDFLL2BZ | LDHU5%, [REEBEL LN

Zbild,

AITHMIEENB AR T 2HFHR

THERE L TL, RERRLEREORM, HRAE
DB, +HGLREE»EZ 5N TR EFR
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(Fig. 2-9)
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Fig. 2-21 Sequence analysis of accidents by
circular saw
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Table2 — 6 Results of surveing the reasons to prevent quards from use
EMFHEBLFHALIC WEBHNFAEREE

] #

%%%@%%%Eﬁ) & i
BE Liz { WEH 20~49 % 50~99 % 100~199 % 200~

a 24 (39.3%) 27 (43.5%) 18 (36.7%) 14 (58.3%) 83 (41.5%)
b 8 (13.1 ) 9 (14.5 ) 8 (16.3 ) 10 (41.7 ) 35 (17.5 )
c 4(6.6 ) 8 (12.9 ) 3(6.1 ) 2 (8.3 ) 17 (8.5 )
d 37 (60.7 ) 38 (61.3 ) 20 (40.8 ) 9 (37.5 ) 104 (52.0 )
e 14 (23.0 ) 21 (33.9 ) 14 (28.6 ) 7(29.2 ) 56 (28.0 )
f 17 (27.9 ) 25 (40.3 ) 9 (18.4 ) 9 (37.5 ) 60 (30.0 )
g 5(82 ) |  9(145 ) 2 (4.1 ) 1(42 ) 17 (8.5 )
h 12 (19.7 ) 12 (19.4 ) 7 (14.3 ) 3(12.5 ) 8 (19.5 .)
i 28 (45.9 ) 28 (45.2 ) 25 (51.0 ) 15 (62.5 ) 96 (48.0 )
j 0 2(3.2) 2 (4.1 ) 0 4(2.0 )

CHERIN TV WD EBbNS.2.4.2. 18 Tk~
72k iz, PEEEDRENDIREHIEH55% NDEERT,
DRNiE- L EHRHE LXK T, MLrDETIThN
TWB Y, ZUSMNEEISENICERENSE 2O
12, 1EEREMBT2IT- (TEBED L VRIEEEIHE
HEBREPRDDZEDVUETH B,

Table2-2% % 2% &, LD Z B TIRIEBIFHD Z #IC
FoTHOND LDBLEDNIH /4 2 HDTWB I E
Phhrd, TIUHRT 2D [EOEMTFIHEE]
DEBEIT LN TS, L LEds, DI BTH
REGHRRD L, ZOHBEBIHIEL T2l
REDRENSHELEDDLZ Ldbh b,

Table 2-4%2242% &, BN B ETRANZE
T, Bi#EE* 07 > 2 V5 TH % DH50%
PlE® D, T%4L1T78) (Table 2-5) iIcBWT %43
BEEENCTEL00, TNEFNUBEL20%L H 5,

ZIT, REEHESWFEEAWT Lok
VT2 DB K EDVERER SRR 21T - 2REFIH
Fig. 2-21Th 5,

OB, VAT AWDIERE, BEEE, TH
BELRIREENEERCERL T, REREICES
FTHEERORE, £, B 2ETHIcHE s
RATEREBRI A AR THA T, BREH L L TEIT
T5LNTH5, Fig. 2-21Ti%, oo Z#&ic & 3 sam
B ZEBKELZBIT L2, Thick-T

E ' &Z&EBE2I3TY

EE&LT
CREEBERFERALT L WEERT ) LES
#%6_t#b#éo

ZDE)UEERZBED L ) LIEEND BDP %,
HEREBLIUEHRIC L > THEN, 74— R
Lo TExNEEEMZEEL 72,

FTHIKE B THEEIEEOIEE L CHIE>H
BHEIPIOVT, BEACERICL LW ERE
L7zb s, BEFBIEATI6.4%, BT24.2%, C
T14.3%, DT12.5%, &&FHTIT.5%H 72,

FRFERATELIRALIEMFRATELVWEASL S
WERELZL DN, TNEFR, 65.6%, 72.6%, 67.3
%, 79.2%, &R FEET68.5%H 72, DR
é@f&/%@%ﬁ%kbwfﬁ%?ﬁ@@%#%é
ZEDb» b,

Ehlzone, BEROEERERICATARS &,
FEEZFELICHEZ 5 LEEL2L DR, RIELE
RTC15.4%, TEELHATI0.8%, EREERRT
11.4%, BEEETOI%EL>TnB,

ZLT, EEBZHAETIRL TSN, B
FRFEA T18.0%, BT33.9%, CT36.7%, DT50
%EioTHY, HEETRL TS LDIFRAKE
Q6A,%8%,m24,m2/?%0¥w&9&&
2 Twb,

* ZZToO#E, BETHEEL S ORNRAH NS 2 RERNEE
2EL T35, .
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Fig. 2-22 Operations hardly making use of gards
BEMTHEELERALICC WEE

BEMTHEEZ2FERALICC WERE LT, InEABE, ZVWEHELLTUIL, i, a»d3
a, EENEEROFERLIY) OF, MYIETFLy 25, INILFig 221N 7 —FREFRETLHE
BAES HELTadrFEL, 27— BREVPREETHHEHL
b. MIMICEIDERT LTisdd»EZoLNS,
C. MOEBEMIKEL XD ZZTELIEALT L WEBARBL/EER & L Tk
d. EENOTEBEIC % » TREEIRTT 5 a, *UXEADLEND HIEE
e, TEEHTELE, RObW b. WBIEM (BiR) DARE N IESE
f. OHEIRZ 2w c, HLBEHEATHIEX
g, YIHIKRBADZE > TRURTSEBHRTH S d., HikEmLT
h, IMIMDEIERELAPTE LW e. B F THOYLAAMT
i, FRTELEE DD f. IMTHZ2FENCE ERTLEDS 1EE
i. Zofh : g, MEERFRTCELTLEND /X
BEZLNED, TNLNERICHES TS LHEELR h, ME&OICEIEIT 21EE
BEFOBEFN OER L BHICH T 5 HE % Table 2- i, MEESSETUHIT 51EE
6T, i. BWnmT
k. /NMginT—#
1. Lx< 0T
m, AZHY) L
n, ZZFWY) T
o, EBHItDIERD
P, 1EHs, RIFDIEE
a, RN 77 7HAKREY
r, NEDOBEEDY
s, /MEDHEWIZ S
t. REFKIER
u, MHEROAESRE
v, IMEDLEY T
Fig. 2-23 An exchanging operation of the guard w. MEOBEMT.
BEMTHEBOM) B2 ek X, FAFEH SN
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Y. ZABOERIMI. ¥z, RIBMEEBENBRBRFEICOVWTINRE

z, XOMDERLT b \iEE R % Fig. 2-24ic7°F,

LEBBT NN, BEXLFERALICCWERLE ZHORT a3 ERES0E L ENEEA, bl 9%
NEREZOHIT, FREEELIT-oCW2EEHRNE  LUTOEEMZRL, %iE2A  £(HST, B

&% Table 2-7i2R/ A2ghdzZrick), C:ITHBTEBRECHITY
FfRic, BIH2ERALTLWEEE, ZhziT-T 592 &ic&, D BEMOBESCEZSTHITY
Wb EEEL 2BERNEEETRT, L) ZEITE N, Bz O DDEEIRENTWS,
e (%)
a, hIkEmMT 25.0 Table 2 — 7 Operations hardly being used the quards
b. EGHIT 13.5 V.S. their reasons and the rates of the
c. ANBIIIT 93.0 factories performing them.
d. %2 )T 28.0 %ﬁ&?ﬁﬁ%%%ﬁ)ﬁ Lic Wi s 2B HB &L 1%
S 2.0 217> TV B BEFOES
f. BEW)MT 21.5 = AR L2 ¢ R et
g, ARND7 5 7HAKREY 8.0 # ¥la b c¢c d e f g h i (%3
h, /NEOWHEED 6.5 a o6 AN OO0 O A A O 19
i, MEOHEWIZILW 7.0 b & A A A A A A O 58
i, Ry 12.0 c |a O O O 21
k., TEROFEE 10.0 d O 41
1. MEOLEYIIT 6.0 e |a A a a s O O O 39
m, /JNEOBEIT 6.0 £ A A O O O 31
n, FAMAEOSENMLT 3.5 g A @) O 24
0. ZAMOEKIT 6.0 o la s O ol
P, ZofnfEE 1.0 ; A A o 35
2.4.2.6 FIFHEVEL (SD 5 Cl4Fig. 3-9) j AAOOOO ol s
C BEBEBEONEEINIERE LT [RITEAEW
i " . ! k |a O 0O 0 O O| 41
B BHITFbNb, 2, BEEENEY | (dy) . A o "
[FBEDOTE] (dys) DEBRDEBOTRE] (dye) [T
BOBMOTE] (dy) 0k -TET 5, m o
 BERRICL DL, FRABREL L CEEETH n ol s
BLEELZ LD, BEFHEATIAI0%, BTHM 0 O 18
%, CT72%, DTL00%, JEBIEETHS & EEL P 400000 a 56
72y DIXEREC, 19%, 28%, 20%, 0%ThHY, & a Oof 1
THEEBRETHS L0, ZREN62%, 28%, 8 r Ol 12
%, 0%,%->Twd, ZhehdEBERRENK s O| 16
EWANIY, EEEOTHERIE, FEN S t O| 15
BEIIE, FREIRBNTHLZ E0hbh b, u O 9
BEINROLEE L BHTW2 L 0IE, BHEFTHE v o 9
AT60%, BT74%, CTI1%, DTL0%THY, £ w Ol 16
BEBDHEIONI L, Z0JEHAMIIE L LT, X O 14
LBRLIAA16.7%, 3BMLINS26.0%, 1 4 AL y O 17

W2%42.7%, 3 # BLINH%68.8%, %N LlE»31.2% OBz 4T 3 L D)
THo7z, ABZHEIT L > TEFELTEIN



9 B U T NEMBEFOELE TR DOBEHEE
AV, TN L, ZOFBTIHELICTT KR
BB B2 ZT5F» v AL FEFIRDPWZ L 28
%B3E2¢5%, '

& bz, FEHE2.3.3. I T~ FHIC L ),
2x0 [RRERICET2EREE] 257~

TnizhET s EF, EANOBRICNT 5 E#
O —FE # EM—FBEWIC & » THETE DT,
L HBIEEEITRRN LT REHEBF IIREIIHT
BEEE L > T, ZOERANOREREICHT 2
SHENFKF T o b b—BELENTH S ) L) RE
Kb EDNWT w3,

Ve D RBREHEH20ERIGNE L 20 L L& &
DHETIEH, BREHINERBO EFH W=
0.18 (N=187) TH 2D LT, 20ELL T TIHRW=
0.20 (N=85) &% -»Twa,

F7-, REEBHS0LL ENEZEA, B, C, D&
L LU TNBEREICOWTOWERELZL D%
Fig. 2-25=7R ¥,

[BATHOEVEY | D—BRTH 5 [EERDEED
i) (SD 5 di7 Fig. 2-9, Fig. 2-10) D& LI THB
BRELT, [EfT 0108w (e27) PHET 5,

D ZBHELEERIZONTE, FIELZ L I IS,
W OPDFERENIC WEBEIEZ LN, £D)
LAV EDELT [(MOBKERMOIKELL L E] #¥H
Bh%, ZHUTHL T, £EN8.5%NEZEFT (Table
2-6) CHIEXH B LEELTWAY

o (RERDEEOTE] DthnER L LT,

2 |_B (31.6%) C (54.5%)| D [N=192
bl A (38.8%) B (30.6%)C (28.4%)||N=50

0%  20.0% 40.0% 60.0% 80.0% 100%

: The employeés number is more than fifty.
. The employees number is less than ten.

. Iearning by oneself

: Iearning by following others examples.

: being taught in factories.

: being taught in facilities.

Oowr»o

Fig. 2-24 Means by which W.W.M.’s operators
gain the skills.
RITHWIEEE HORREERE

AIHBIEENRAWELICET 2 RFIHE

Ve ) N=RZ NICEE L 2 E&HEBIE L L5,
EWFAETIE, BEWEL LT [HREDL FHEW)

Bl | oBEESBL- 2, Trr—HEEicE?E,

SRR L DBEFIILRD2.5KTH 2 F 1z,
AHENZ25%TH D, ML A CRHEEELIIEE
BREITHY, 1FEBICE > TIEEREIEEINT
2BLVRRE L > TS,

Z st Lo T —fighyshie—~ 1> 5HE | (Fig. 2-10, e32)
CBLC, REEDREERLED S 2O D@NEER
DI=F 4> 7, OFPRUIN—T =T 4> 7,
(YgearTalh, (DERT—ER, Fnfl, NHE
HRIT 2 AN 72, ZOREFR % BERRENICTRT. %
FiIfT> T AEEMDEETH 5,

0.47 N=35

0.45

[{

b)!

0.25

N 130

0.0

57

Value"W”
(=)
—_
(2]
Z
i

. N =50
0.09
: l
E

A B C D

The factories having more
than fifty employees.

HOOm >

The factories having less
than ten'employees.

Fig. 2-25 The value “W” v.s. the scale of the
factories
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A B. C D
(a) 56.3% 57.1% 73.5% 91.7%
(b) 12.5% 31.7% 42.9% 45.8%
(c) 0% 6.3% 4.1% 4.2%
(d) 39.1% 46.0% 51.0% 54.2%
(e) 9.4% 19.0% 22.4% 45.8%

Fig. 2-268B L U273 BEREIC L > TR LN ER
EERGHROETOB L VLXEEFEN 2 T A DR
BThHb,
2.4.2.7 BF#ENFE (SB 2 Fig. 2-7, Fig. 2-8)

9, EBMICBITEKEY, tnL ) LffETH
ELTWE2r2HANTAL I,

Table 2-8i%, AT A L KRENDFEL 1{EE
DBERERLLZDNTH S, INEAD L, LW
2 &5 RER, BEOBRE Hodus, PIEIBS KR
FEDENEETEL, ORHIEE LEDDLZ E2hh D,

ZL T, bofeiz, 3LACEREE (BED
FRALGBELEE) LEZTLWTHS ),

Fig. 2-25/R"§ & 9 i, BRI £ THOKREIZF#
DB L > TRET S, LeLE»rL, —IICIE
AT & 72 13RI 5 TTRE L BB B E T 5
EV) ZEPRTMEETHELWIZELIBEETH S,

ZZTHEICIIERERRRL, LEEINGE
EPREEIN TS, CHONEEINLEEINERR
NP2 EREFENVD EDDEREL-T
W3 L DH Table 2-3 & N —i B ET12.3%, Zofth
DARM ARG FBELT20.9%, REFEHMHEEEL
T29.4% LHEEZ N, Table 2-4NAN N TRBHIZ DV

TADLE, EMERED B TILY, FHHIETIHY,

B AN Z 8 T56.9%, TTREAND Z B T52.9%, # >
F38C53.2%, KL7 74 A8 T32.9%7% & L#ES
5,

ZNDZ L, TR B FRTI, BEE
INDHHHEIEREINE 2T, BENEEEED
KRENFHFIEENETREMEF DB Z L 2RTEE DI,
B DREICOWTIE, OB TRBT W
W) ZEHEERLTWS, '

MORT Tl3Bi# O =R LFXF—IRIcB T
(a 3, Fig. 2-8) [HT] (a 3), [AHicBWv»T]

(a 4), [HHPEMOSET] (a5) 4RI

FLTwad, E5IZE5IC, BBNFRICBNT, [#
ey BRe] e 72 i3 ishigas) MR | 478
oo L C, Bgoier FRD 7 v 2&£2EKL,

7 Fig. 2-26 A notice of non-accident records
R ELHFRNER

Fig. 2-27 A contest and notice of the safety
slogans
REBFENI VT A LEBR



Table 2 — 8 Disabling injury frequencies for the category of operations and W. W. M. in M. Ind.

AIHBBIEENBAIIR LB T 2 RFIFF R

(more than four days charged in 1980)
BLERIC BT A ARMMITASR & /EENEEICH T 25EHEE

5 % % 4 (%)
YEZENTEIR - - - N - —

EE R | 33(22.1) | 47(26.6) | 56(24.1) | 84(30.4) | 42(20.2) | 52(27.4) | 15(20.5) | 14(20.6) | 68(21.9)
MalI¥ | s134.2)| 57(32.2) | 67(28.9) | 103(37.3) | 53(36.8) | 75(30.5) | 20(27.4) | 14(20.6) | 81(26.1)
Mo s(5.0)| 1609.0)| 6(2.6)| 5(1.8)| 2014| 42D| 0 5(7.4)| 9 2.9
DHBED | 13087 | 1800.0 | 20103)| 11040)| 1(7.6)| 6(3.2)| 455 1420.8)| 3200.5)
?Pg%g;*ﬁii 12(8.1) 18(10.1) | 64(27.6) | 63(22.8) | 26(18.1)| 42(22.1) | 28(38.4) | 202.9)| 65(21.0)
& 2 wen| wro| w1w| o] sen| san| ss2| 1|
w1607 | 0 301.3)| 10| W0n| 05| o0 0 6( 1.9)
# 1000 423 410 3(1D| 214| 105 o0 101.5) | 15( 4.8)
Z ot 5(3.3)| 3(L7)| s(21)| 2008| 3(z1)| 315 0 0 10( 3.1)
& B 149 177 232 276 144 190 73 68 310

Fob )y 7 ALY 2 BRI LS EE2RET
5T LERET S,

Fl:Zo#Endonid, EMERNFOZRICBIT
L RMBEEEIBRAD ANBA L RAEKLIE TR
L, EMERELE5 L0 (FMI13Fig. 2-274d), &
DB TADFEI D HICEEL LHREER
—HETRHL, 7v—X%%»F, DZHOEEZEIL
22 L (FM12), fEEEZEOHMICL ) BFLE S
7300 (FMI4), ¥x> 7Y wo—%T, Mok
PRAILEEBNTEEZHFE 25 b (FM12), 72
FHEEBIERTHEEZBBHHNICHET 230
(FM11), K#&B5ikw—n (FM11), #X (FM11)
GEBEZLNTWS,

F2:ZOBENDLDIE, Xy ) v e—%nkt

Db 2D 28 Cldhar 2 D BIER (FM21), &L
R Mo REIC & 5 FOREG EFER (FM21 Fig. 2-
27-a), N EOEMTIEE (FM21), HERA ) EE

(FM21), FH L PALTBOTNEBTHEE
(FM21), EE) BN OHEMTFEHEE (FM21), #
NZBOWHBNB LUONDZENE W (FM21), &i&E
niEE (FM21Fig. 2-29) % X3 LA EHMEIZ L O
EiIFEZLNTWS,

F3 ! ZoBEr \HENRELTEILNDE LR
HBEIZ B, ,

&EZAHT, KMMIAHWRIC X 2 BFE0OTALIL Ta-
ble 2-10l2RT L2k s, Inrb, HFHZE,
SGAN T, TRHIOZE, ZoMoioZg, H
T8, KI7 74 Z8B L O0F v 7EERICBWTI,
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EIBEDEMLNNRHIHKIZ [F 3] THEZ L2f
birb,

F 2N bDARMMIA#BIIOWT [F -] D
BENEZIZ DWW TRET % & Table 2-11ic/R ¥ & 9
2, etk stk 28188 L URE - HANE
BHBORLULER EDH B, (- T, TNHDEMICE S
REDTOREED, DIWSLHPB LUMBEFICLS
FRBNMBETHDLET L b

Table2-99 EM310<= t V) v 7 ZAERTHHF - &
NIRHRIZ, BEAEOHEATRLE(ERINTY
oz, .

L L%ds, bLLMYIEHIC TS 2EEXET
LFEND (FEAFNBZMNEE L TRIRENR) 2 &
<T2) BEARLTRETH 5 U LAMDOB B & O-H T
BT LIk NEBRYHDBDTIE RV EEbNS,

F 4 . ZotgeeTiz, Bi#M (FM41), ERFRRE
755 4 b (FM44 Fig. 2-28-d), ez (FM44
Fig. 2-28-b,c) »& 2 LN T\ 5,

L]
| ® /7 - %
Fig. 2-28 Examples of the barriers
B =5

& T, BEA RIS 72 B DI, B[R aTAE ] (b1
Fig. 2-8), [Fh#ickik] (b2) [EAEL ] (b3) 72
DTHb, ZNH b [BHH#ICRE] IcD2WTHORER
ELTE, Y v o SRICHW 3 ER IR D, #H5 NI
Blodpdro 2B N8 HREIZNb 5 7IcBEEL 72K
DERNC L BEE, NDOBEFRRERE LHMDRADT| - H
POEXDY, vz VBB L TiZ, Wb
BRTLIEOHEENICEHEL 2EES L UHEKOM
BB B HDIENDZEDAE NI OWTIL, HD
MR DBE A BB Ik D 2 HDIEE B L U ERH b
MIRDEED D 5o

[ERL %] 122V Ti32.4.2. 58% TRETL T &
l2eBNTH5,
2.4.2.8 fekiic A% (SB 3, Fig. 2-7Fig. 2-
8)

fEBBIC A\DEET 5013, TULEICHFET 254

*  3CHKS)



ATHMIEE DR IR LI BT 2 4EFITFR

Table2 — 9 Arrcoss table for the category of barriers
M%@%ﬁﬁﬁ@tb@7mxi_

category of the method M
category of the functior%
mechanical M1 electorical M2 radiative M3 informational M4

on energy source Fl FM11 FM12 FMI3 FMi14

between F2 FM21 FM22 FM23 FM24

on persomns, objects F3 FM31 FM32 FM33 FM34

separate time, space F4 FM41 FM42 FM44 FM44
Table 2 —10 Injured positions V. S. Woodworking Machinery

AR TR & EEIRAL
74 % & # (%)
& & & i
Fx = N UMN:2S
% H):‘ct o - 4 Fﬁﬁ%ﬁ@ 7,55'.2317) f’cmffﬁﬂ) —— KL774 | Fv78E | 2ok
oz Nl 4 Z A oz % 2 # TR

5 0 4 2.7) 7( 4.0) 6( 2.6) 5( 1.8) 4( 2.8) 1( 0.5) 2(2.7) 2(2.9) 15( 4.9)
el B 7( 4.7) 5( 2.9) 3( 1.3) 6( 2.2) 5( 3.5) 3( 1.6) 0 2( 2.9) 9( 2:9)
B. g oL 1( 0.7) 4( 2.3) 20 0.9 - 1(0.4) 2( 1.4) 0 0 0 8( 2.6)
BN, FE 10 0.7) 5( 2.9) 6( 2.6) 2( 0.7) 8( 5.6) 1( 0.5) 0 40 5.9) | 13( 4.2)
* £ 74(49.7) | 145(83.3) | 202(87.1) | 257(93.1) | 118(83.1) | 183(96.3) 69(94.5) 56(82.4) | 227(73.5)
oMok 100.7) | 4(2.3)| 0 0 201.4)| 0 1(1.4)] 0 6( 1.9)
T 53 58(38.9) 3( 1.7) 12( 5.2) 5( 1.8) 2( 1.4) 2( 1.1) 1( 1.4) 4( 5.9) 27( 8.7)
WAWE| 3020 1006]| 104 o0 10| o 0 0 4( 1.3)
A& g 149 174 232 276 142 190 73 68 309
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Table 2 —11 Injury nature of fingers and palmar V. S. W. W. M.
AIIMIEA#EEESF - BOBEENEE
F R 0 B F B K (%)
RORHR [EZFR TR Zz o fib A Ty 78
- N | FHANZ |2 0o | T754 | Fv78E
wo & % " oo = rATE Z #
& 17(11.7) 25(12.4) 36(14.0) | 18 (15.3) 8( 0.4) 7(10.1) 10(17.9)
BEinigE 10 0.7) 0 10 0.4) 0 0 0 0
a8l % 114(78.6) | 160(79.2) | 199(77.4) | 90 (76.3) | 151(82.5) 58(84.1) 35(62.5)
=R, HADEE 13( 9.0) 16( 7.9 2007.9| 9 (7.6)] 24(13.1) 4( 5.8) 11(19.6)
Z Dl 1( 0.7) 1( 0.5) 1 0.4) 1(0.8) 0 0 0
& it 145 202 257. 118 183 69 56
EVEDRH-TCHEETHHE LD B, (Fig. 2-8) F o Tna,

VBIZHFETLNRREEEINELTH S Z LIk
HLTwb, BEIFH-> THET BHNIE, HHIE,
OB, PATEBBLIUOL—ZICEL TE, MED
R EOEED D B 2D T, THHAERIRE I,
DAY & DRD—ERIHET BN H B0
BEIUMORBREICL ZESL2ELTHEENDH 5
FEHEEZTE v, D& LwkBr LA L THLIE
E¥EPRSTHFERELT, MBoESRKREE (B
Bifb) <, HEMSMAIFIETES, CNLNEEILHE
WCREWZITTEL, EEEILNDBRPLEAZIN
LEEDS, BIEZ DL, EEFRAIFZTNEASE
HEDRELERTHHLVH)IETHS,

2T, KEFRICOWTHT > r— | RAEER?
AbE, BERBEA~D L EEFREQBENIEE, O
SEMEE, OBRREEISEVWAR, OQBANERAFR,
(e)Z DM, & DEFTHERY

A B C D
(a) 31.4% 40.5% 52.5% 51.7%
(b) 41.4% 41.8% 35.6% 34.5%
(c) 21.4% 16.5% 8.5% 6.9%
(d) 5.7% 1.3% 0% 0%
(e) 0% 0% 3.4% 6.9%

F 72 NC (BfEil®#) ARIEROEARKIIZ2005E 2
i NC v— 2 o % Th4/, NC T /—7»13%
R TITE L L > T b, TNEEEFRGICE
EHL, |EFEICNT A NCARIEROEE 2HANS
r :

(a): 61% 61%
(b): 32% 34%
(c): 13%& 37%
@: 0

e: 1% 25%

&%, FRELEBETRTCIEAL Y BEMEAYYTH
NTWBEDTiEwhrEBbh 3,

T, ZRELBEEICACCLELN TV BEER
ORy MINTEERE L TE, KITEICEWT@)
RBWNAFHTH S, OBFAICL > TIEMTH B,
CFMTZ, @brbiwy, LEELEbNE, B
EFTARERIC

A B C D

(a) 13.5% 27.1% 22.5% 29.2%
(b) 57.7% 44.1% 62.5% 66.7%
(¢) 1.9% 8.5% 7.5% - 0%
(d) 26.9% 20.3% 7.5% 4.2%



7 Fig. 2-29 Operations making use of the jig.
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Bt kR

A B C D
(a) 18.9% 30.9% 35.0% 60.9%
(b) 20.8% 23.6% 40.0% 26.1%
(c) 49.1% 36.4% 15.0% 8.7%
(d) 11.3%  9.1% 10.0% 4.3%
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Fig. 2-7)
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By 20BN TR WwE BN S, [BITOAE] (MA
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[ ERES 2 7 20A# ] (MA 3, Fig. 2-5,
Fig. 2-11) T3 —#82.4.2 28 TREF E N2 285 & 2558
DLDDHDBH, SLEMAMTIERL LT TABT
2HEENTE] (b 8, G, Fig.2-12) DERET S
TEEBEDEFH DB HIToN S, ZN%2.3.3.26T
MR FEEAWTUTE Y, KTEBIEELE L —KRE
EEEB L UTEBIEEHE L 2 BRI L2, Z0HR
TR % Fig. 2-3012R7,

s, RIBBIEEEDEFIZTOVWTLUTHL
9 R OTHE X LB %
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Brd bbb, BICHBCBITIRIEIF, 20D
MEZHEEFIRTTH->T, NELIFHELOK
(I1/1) OfEH»0.TEETH 5 & ) BEfEIE, T
EEHRENEROBHIRKEVWINDEIN TS, K
THMIEXNEEZ DEH0.83TH N, HEEIEXD
0.70L ) bKR&EH o7,

InZ &Y, RIEBIEERIISRICHEET
H5H, MIBEBLUIYLELL2{EEICE-T
ZOMRBIAEL 2L D KELZIT TS Z L HH#HE
ENnsd,

ERERDY, AMMTABRLBEAT LR [LEL
TE&EIZOWTHERE] (MB 3, b 4, Fig. 11) #,
@I RT A2 E0h b, OELULEET 2,
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Fig. 2-30 Item-Frequency rates of the fatigue complaints on the W.M. operators and other

oprators.

RITEBIEEE L NIEEEDEFHRZE

ORE"EHTVFE L%\, EHEVDH L, N
DWTHT > — FRERR 2 BERRFIRT,

A B C D
(a) 12.9% 23.0% 21.3% 37.5%
(b) 77.4% 67.2% 74.5% 58.3%
(c) 9.7% 9.8% 4.3% 4.2%
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