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1.1. 414vilAAd.i@ z 	 -1.5 	+1.5 6iilfiv 	 

1.2. 41,11/11311A111,146h1TN Z i4W1`15t1,6111 - 00 F11 1.00 6Vi'lf% 	 

1.3. ihnt,A4ltill@ z ilwi416L9i 1.90 	2.00 6111411"U 	 

1.4. 	t Cifi'inil,6/aiti 95% Lot V = co Lviifiu 	 

1.5. 6-411@ln-nyr-wil to/2 TinvnylluAnml tomt.nt,A4lcvnli-luat.tryi5utiunfilfiv .05 Si@ 

Degree of freedom = 5 	tLYilfiu 	  
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1.6. coruvRo vIlfnuAnuAlthnFanmpuvi ±3G 

1.7. viiolAotvd Casio tu FX 2 Plus 0-nnwaicilLaT0.131,91unkJ1Jat15Ciolvai6)Pu 

1.8. 11J5L611511 MS Excel 2013 aii-ilLawi2.ntvri-11 0 	100 6ilou4-41 -1 	  
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1.10. 4-411115LLnu MS Excel 2013 	Norm.S.Iny(0.95) 
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(100 — %nait:h) 

2.4. n-i5thtLi1Al5n(rating) frmill-ral-Kuifii149ivilina-ntill-naln5tteu Predetermined 

motion - time system 1.11fiTo1.io  rating IlifTrud@s 	  

2.5.Trudoutilowt-141,1M-nllinan12111cutioF.A.SivinmTutifiu 	  
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3 Vii6in61o7ruMoflIniuutu66Vnutm6n (.@4fluarlyinAlii@Lfiu) Lrioj-rtrwu 

4 iertmAinmdo-3(Bolt) Lia@ni-mum-yu LLAI-iactaln fixture LLA' 

11-11dvidutalltrtial (ii@inuannwawill) 

Crioj-iximuu 

5 tAlktiVEUCATLIVill'illiTll'UtitMl Cri0V115@t 

1,41-irmiunaiLdalkiltau 8 5@li (nmfivttinoviivItni1)1ANaAiluaollton5-1111 2 

.1 	 X v 
V115111/1 2 r4ff115cunairu@o-n1 

Inidalii 
5 nil LQ,61 0  

,r■ 
LlJEALtIll 

a..iolly-w 1 2 3 4 5 6 7 8 

1.  1.25 1.08 0.97 0.92 1.05 0.91 0.86 1.10 1.017 0.128 

2.  1.03 1.15 1.21 0.88 1.33 1.10 1.06 1.17 1.116 0.134 

3 0.99 0.95 0.90 0.84 1.09 0.78 0.93 0.88 0.920 0.095 

4 2.69 2.78 3.05 2.81 2.67 2.45 2.93 2.78 2.770 0.179 

lintwillrmictmalmril Yrudanli 5 Lh'o 1 fl11 6teU5V.Jt6'a'1 80 Toil 

nalCelNiTai) 5% Lesi@RT111611`1 4% Tolnmvi-im-Tcuat 8 ii'313J1 

3.1. (3 Rtia,m) 1411.13f114-11,13145@ucioi@lunalloolinal@-inyrudaufli 4  LijofiTvromARTa, 

IS1@iTULYilfit 90% Lotm-nlwaloLm'Acunfiqieti 5% 
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3.2. ( 2 WZ61,1,111) mal-im4A'lvIn4-antuiTuTtnouiik4uL-Jmui-3 (9ikullun-auLwlvi@ticanvu 

flTU 30 5@1i 911511k11)11 (M17-11171 3) LI,a(9111,W11.Q6jEJ 6n1111.1d@ESI 1 ill 4 

VM'11.171 3 6` alLaIEJ11@l111A8EJ C9.161) 

Yud@oilj  1 2 3 4 

Itriii 1.03 1.20 0.85 2.52 

n15thtLiTtaamnut6m1m5v711-ru 61,6t1M'6?21 Westinghouse ioulnid@ES1 1 61 3 271G.IfilTthtIS:JU 
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4. (5 mtutru) NarmiunalLC6Aroll-rud@Ertirt114-ruTu 20 ••e@cu 1A1-16u 'En66ar,i-wrya6eritilarw 

lno5yrutvilf1v 0.15 u 	0.09 coil 	 t 

vrtialoaoliimuficutvilriu 10% 

5. m50.illwil511414,01,AivilnlAilLnoim5villlvti@lmanumuvii.11@E irwilii`rt.au 400 m1111166mill,uvi-15-11 

41-11 -11 na-aioiivamAnku 15% inViagilLnvainaTtrTlk 10 /3-311.111oEriAru-iited7A67a-41n -n 
2; 	 x 	,' .9, 

mul-rtgranwthtnamulTaLLA1-AaliTtau 30 .111.1 n*lil-rumluvialn-nm-ruA'ni-moln-n• 

vill-ru (:. working = p) 

Nrnu 
.,' 	A 

4-ru-yummerwmAN Rating waEJ 

thtnotrtitmet,i 240 90 

`i'll 26 

VITMIVU 56 95 

,zimitiullucufnAlol 78 125 
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5.2. 	(3 W6'661411) 11,Laolf115411.nall/r1V3M1.11V15,1'1145U6tialm5Nanum  1 T1.1 61.41,114'3U6  M1111171 

(1,131..1t111: nalan5E1L112m0lnNn55anlii Rating 6'ir1'414) 

5.3. (2 mt66114) 166aoln-154-louxuwwi-wn'afi6l1uhiivg(Relative accuracy)Imnl*TrugliT 

5LIPURT11.11,67439i111 95.45% uol,' p=0.917 

6. (4 mtt,Ltru) lo'SculEiR'nwinnEn@lthttumvi@l,cdfi 

6.1. The operator may change his work pattern upon sight of the observer. If this occurs, the 

results of such a work sampling study may be of little value. 
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6.2. Observations may be taken over a period of days or weeks, thus decreasing the chance 

of day-to-day or week-to-week variations affecting the results. 

7. (5 Rt66141,1) 

7.1. i'-rd@lt,w-rill,Ailn5:1,ut Predetermine Motion Time System lu Generation vAililfi'm  
coil@ l'i@u) 	 n-i-1 Generation rim! 

7.2. MTM 	 TMU qild@amln4-6-1 	  

7.3. 6-rou n ctinoaTualfmcif1ll-amlyrt7n1Timuvrill vinw,ucu PMTS 1A11,Y1'11)11J 0.5 wril am61na-i 

siaLyilficu 5% m9,l-1nanitti4nntuna-arimn-iculAw-Infileiu 0.525 Inc; 	0.5 qn4A1-EJ 

1.05) trari-wiAmtvoqlon154-u' iNllailkil-16m5lniTvinm vil@m5thaqiiummuutiln 

4-ron,i? 

7.4. wu@n Basic motion /215VUU MTM 1.111i) 2 kJ 	  

7.5. 1 	= 	 TMU 
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1 4trifilOilin5LRnLmtl5nFlanmru 	-09 '61 Z 

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

.0 	 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359 

.1 	 .5398 .5438 .5478 .5517 .5557 .5596 .5636 .5675 .5714 .5753 

.2 	 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141 

.3 	 .6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517 
4 	 .6554 .6591 .6628 .6664 .6700 .6736 .6772 .6808 .6844 .6879 

5 	 .6915 .6950 .6985 .7019 .7054 .7088 .7123 .7157 .7190 .7224 
.6 	. .7257 .7291 .7324 .7357 .7389 .7422 .7454 .7486 .7517 .7549 
7 	 .7580 .7611 .7642 .7673 .77d3 .7734 .7764 .7794 .7823 .7852 
8 	 .7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133 
9 	 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389 

1.0 	 .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8599 .8621 
1.1 	 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830 
1.2 	 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015 
1.3 	 .9032 .9049 .9066 .9082 .9099 .9115 .9131 .9147 .9162 .9177 
1.4 	 .9192 .9207 .9222 .9236 .9251 '.9265 .9279 .9292 .9306 .9319 

1.5 	 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441 
1.6 	 .9452 .9463 .9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545 
1.7 	 .9554 .9564 .9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633 
1.8 	 .9641 .9649 .9656 .9664 .9671 .9678 .9686 .9693 .9699 .9706 
1.9 	 .9713 .9719 .9726 .9732 .9738 .9744 .9750 .9756 .9761 .9767 

2.0 	 .9772 .9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817 
2.1 	 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857 
2.2 	 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890 
2.3 	 .9893 .9896 .9898 .9901 .9904 .9906 .9909 .9911 .9913 .9916 
2.4 	 .9918 .9920 .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936 

2.5 	 .9938 .9940 .9941 .9943 .9945 .9946 .9948 .9949 .9951 .9952 
2.6 	 .9953 .9955 .9956 .9957 .9959 .9960 .9961 .9962 .9963 .9964 
2.7 	 .9965 .9966 .9967 .9968 .9969 .9970 .9971 .9972 .9973 .9974 
2.8 	 .9974 .9975 .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981 
2.9 	 .9981 .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986 

3.0 	 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990 
3.1 	 .9990 .9991 .9991 .9991 .9991 .9992 .9992 .9992 .9993 .9993 
3.2 	 .9993 .9993 .9994 .9994 .9994 .9994 .9994 .9995 .9995 .9995 
3.3 	 .9995 .9995 .9995 .9996 .9996 .9996 .9996 .9996 .9996 .9997 
3.4 	 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9998 

page 9 of 11 



2f e@ VII@ 517110 'IAA 	  

m511171 2 41.10,A41m5i,Rni,Rluvu T 

01111A 2 imuvnimogi t*,, 

a = 0.05 a = 0.025 a X0.01 a e.0.005 ►  

6.314 12.706 31.821 63.657 1 

2.920 4.303 6.965 9.925 2 

 2.353 3.182 4.541 5.841 3 

2.132 2.776 3.747 4.604 4 

' 2.015 2.571 3.365 4.032 5 

1.943 2.447 3.143 3.707 6 

1.895 2.365 2.998 3.499 7 

1.860 2.306 2.896 3.355 8 

1.833 2.262 2.821 3.250 9 

1.812 2.228 2.764 3.169 10 

1.706 2.201 2.718 3.106 11 

1.782 2.179 2.681 3.055 12 

1.771 2.160 2.650 3.012 13 
1.761 2.145. 2.624 2.977 14 

1.753 2.131 2.602 2.947 15 

1.746 2.120 2.583 2.921 16 

1.740 2.110 2.567 2.898 17 

1.734 2.101 2.552 2.878 18 
1.729 2.093 2.539 2.881 19 

1.725 2.086 2.528 2.845 20 

1.721 2.080 2.518 2.831 21 
1.717 . 	2.074 2.508 ' 2.819 22 
1.714 2.069 2.500 2.807 23 
1.711,  2.064 2.492 2.797 24 

1.708 2.060 2.485 2.787 25 

1.706 2.056 2.479 2.779 26 
1.703 ' 	2.052 2.473 2.771 27 
1.701 2.048 2.467 2.763 28 
1.699 2.045 2.462 2.750 • 29 
1.645 1.960 2.326 2.576 inf. 

d 030 

	

1 	3.078 

	

2 	1.886 

	

3 	1.638 

	

4 	1.533 

	

5 	1.476 

	

6 	1.440 

	

7 	1.415 

	

8 	1.397 

	

9 	1.383 

	

10 	1.372 

	

11 	1.303 

	

12 	1.356 

	

13 	1.350 

	

14 	1.345 

	

15 	1.341 

	

16 	1.337 

	

17 	1.333 

	

18 	1.330 

	

1.9 	1.328 

	

20 	1.325 

	

21 	1.323 

	

22 	1.321 

	

23 	1.319 

	

24 	1.318 

	

25 	1.316 

	

26 	1.315 

	

27 	1.314 

	

28 	1.313 

	

29 	1.311 
inf. 	1.282 
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Normal time Preliminary observation Selected time Policy allowances 

Unavoidable delay Foreign element Personal allowance Synthetic rating 

Fatigue allowance Governing element Performance rating Westinghouse rating 

Mental fatigue Repetitive element Occasional element Physical fatigue 

Extra allowance Avoidable delay Standard time Manual element 

V00  
nannmpu = nmthnoi 

100—nalaj 

N' = 

( 	1 ,_, 
40-V N2.4 X

2 
—
(1

x
)2 

Ex 

s 
- --c — t   	fl 	X-I-t 	S  

\IN 	, IN 

i s 

2 

) 

11i@51,61rugfl-nainieu = 

 

t o 

— ,N,  VN 
2 

 

100 

   

     

3C 

\ 	i 

( z \ 2 i  1 — p \  
n = 

s) 	p ) 

sp = z 

2 

Standard time per piece 

} (Total time \ (Working time (Performance index 

in minute 
A

in per cent 
A

in  per cent 

Total number of pieces produced 

i 
( 

100 

100 — Allowances 
1 
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