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Personal
2

Fatigue
Delay

- 1

3-4

- 1

1-2

Thread Breakage

Change Cone

Time

10
11

Time

1.25

2.5

3.75

Time

Time

Time

50

25

50

75

1.25

Percent

6.46

Percent

1.67
2.08
4.17
3.33
4.17
6.25

Percent

0.83

1.67

3.33

Percent

3.33
6.67
0.83
1.67
2.5

3.33
4.17

Percent

0.42



Personal

Style Mix

Machine Repair and Adjustment

Miscellaneous

(ETON)

1&2

)

Time

0.8

1.2

1.58

1.82

Time

24

12

12

12

18

Percent

0.83
0.17
0.21
0.25
0.33
0.38

Percent

Percent

2.5

1.25
2.5
2.5
2.5
3.75

1.87

(Attachments)

)

160



, 1 MTM-2U  MTM-3 MTM-

MTM-2 Two times faster than MTM-1

MTM-3 Seven times faster than MTM-1



10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

MRL

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

3 Element

get & pos 1 small part under foot < 5"

get & pos 1 small part under foot 10"-15"

get & pos 1small part underfoot > 5"-10"

get small part from stack or lap&move to table<5'
get small part from stack or lap&move to table5-10'
get small part from stack or lap&move to table10-15"
get & match 2 small parts together <5"

get & match 2 small parts together 5"-10"

get & match 2 small parts together 10*-15"

get & match 2 parts & pos under foot <12"

get & match 2 parts & pos under foot 12*-24"

get & match 2 parts & pos under foot >24"

get & match 2 parts together <12*

get & match 2 parts together 12"-24"

get & match 2 parts together >24"

get&match 2 small parts together&pos under foot <5*

get&match 2 small parts together&pos under foot 5-10

get&match 2 small parts together&pos underfoot10-15

get 1 part with 1 hand & move on table < 12"

get 1 part&move on table 12-24"with 2 hand assist
get 1 part&move on table >24"with 2 hand assist
get 1 part &pos under foot <12'with 2 hand assist
get 1 part &pos underfoot 12"-24"with 2 hand assist
get 1 part &pos under foot >24"with 2 hand assist
get 1 part match to another part <12"

get 1 part match to another part 12"-24"

get 1 part match to another part >24"

get & move part out of the way <12"

get&pos part on automatic cord insertion machine
get & pos small template

get & pos large template - match 3 point

get & pos snap on the die

get 2 parts to table & pos 1 part under foot 12"-24"

<5"

10-15’

5-10"

<5"

5-10°

10-15"

<5"

5-10"

10-15"

<12*

12-24"

>24"

<12"

12-24"

>24"

<5"

5-10"

10-15"

<12"

<12"

12-24"

>24"

<12"

12-24"

>24"

<12"

12-24"

>24"

62



34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

MRL

34

35

36

37

38

39

40

41

42

43

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

position 1 part under foot

positron 1 part in single folder

position 1 part in double folder

position 1 pin accurately

position part in lap seam guide

position part on snap die

reposition part under foot 3"

reposition part under foot 4"

reposition part under foot <10"

reposition part under foot 10"-20"

stack part on table or <12"

stack part on table or >24"

stack part on table or 12"-24"

stack very small part (in hand)
align(spread)fortopstiching(stop,spread,resume)
align during sewing(slow sewing,regrasp sewing)
align for control (stop,align,resume)

align 2 plies contact control 6-12"(stop,align,resume)
align&match 2 plies 6-12" (stop,align,resume)
align and match each additional ply

align (Stretch elastic before sewing)

align ninged template 2 hands

smooth seam

unwrinkle or strainghten material

stop to fold over seam

cut closely;get and aside scissors

cut closely;each additional cut

cut rouglyiget and aside scissors

cut rougly;each additional cut

get scisors-trim accurately 2"-dispose scissors aside
add eech additional 2"-trim accurately

chain back

chain off seam and cut with knife (overlock os)

2

6-12"

<12

24"

12-24"

6-12'

2

<10"

10-20"

163



67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

MRL

69

70

71

72

73

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

break thread

unfold material

simple fold

single turn fold

single turn fold with crease

double fold for hemming or vent

finish fold from bottom-small garment

finish fold from LH side-small garment

finish fold from RH side-small garment

finish fold from top-small garment

flip back with 1 hand dispose for working in pile

flip back with 2 hand dispose for working in pile

flip forward with 1 hand dispose for working in pile

flip forward with 2 hand dispose for working in pile
UPS-position 1 partin clip 2 hands

UPS-position 2 part in clip 2 hands

UPS-position small part in metal side clip

UPS-replace part in clip,act switch

UPS-activate switch on UPS system

UPS-unload part from clip,dispose to bench

backtack or prestitch

examine 8"-14" seam

reach 4“to new location,grasp for trim or exam,release
reach 6“to new location,grasp for trim or exam,release
reach 8"to new location,grasp for trim or exam,release
reachlO" to new location,grasp for trim or exam.release
reachl12" to new location,grasp for trim or exam.release
reach14" to new location,grasp for trim or exam.release
reach16" to new location,grasp for trim or exam.release
reach18" to new location,grasp for trim or exam.release
reach20" to new location,grasp for trim or exam.release
mark with pencil;get,pos,mark 1,aside

ark;each additional -move r

8-14*

4*

6*

g"

10"

12"

14

16"

18"

20"

164



133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

MRL

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

173

174

175

176

177

178

slide zipper 8"

slide zipper 10"

slide zipper 12"

slide zipper 14"

slide zipper 16"

slide zipper 18"

slide zipper 20"

zip-insert zipper trip into separating zipper tap
turn handwheel 180-reach <24"

turn handwheel 180-additional

turn cloth 90 at needle

turn cloth 90 < 10"

turn cloth 90 distance 10"-24"

turn cloth 180 at needle

turn cloth 180 < 10"

turn cloth 180 distance 10"-24"

point out curved pocer lining seam before topstitch
point out corner with hand help tool

turn & point 1 corner with pointing device
turn collar point by hand

turn out small corner

turn out welt pocket

turn assemblied shirt

turn shorts lining inside

turn joined shorts outside

turn joined skirt and dispose to table
turn,cut and point 1 corner with pointing device
button hole 1.5 cm.

buttonsew 2 hole

buttonsew 4 hole

activate snap/eyelet setting machine
autosew velcro tap

bartack cycle-activate pedal clamp and sew 1 cm.

10"

12"

14"

16"

18"

20"

90

90

90

180

180

180

(

180

180

<10"

10-24’

<10"

10-24'

)3/8m

<24"

166

Pointing Device

3/8"

1

1x3/8"n 2x1’



166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

1901

192

193

194

195

196

197

198

MRL

179

180

183

184

185

186

187

188

256

262

264

270

229

230

235

236

adjust button to correct position in holder
button-remove and reset button in clamp
snap-open;each additional snap
snap-open;get,open snap,dispose
snap-close;get,align,snap,dispose

position second snap on die-with simo get for 2 snap
position snap on die-each additional

activate foot pedal for automachine no Dwell time
remove and relocate shade sticker

bunch fabric on closed pant before sew each occ
swing in or out folder

apply clip to bundle for working in pile-add to BHT
align seam-small item 4-18"-each occ

stretch small knit item prior to pressing-each occ
steam(1) NY

steam(2) NY

press 2"-each occ

get and dispose

4-18"

3.5

10

167
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Micro Motion

Micro Motion

Micro Motion
2
Micro Motion
1 2.
3.
Micro Motion Micro Motion

MTM MOST
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179

6 5 *
L ' 1
2
3 1
4, 2 '
5. 3

«,

.1 Gantts Chart

12341234123 123412341234 12324
4

element
Element A Element C
Element
.2 Element
Dawem - o
A a n R B o 7
£
63 1-3,4-6,7-9,10-12,66,65 57 144 1 37,38,46-48' 5
13-15,16-18,19-21,150 49,125

22-24,25-27,28,33,69,67
34,40-43,50,51,52,148,62
53,54,55,56,58,59,60,149

70,72,73,75,80,81,82,83



/\./\I: [ i} B
90,91.92-10 .101.102-
108,109,110-111,123,63
126,116-119,120-122,64

127,126,129,145,146,147

P a o v 1
gﬂ'/l 4.1 LAAATNADTUNDTENIITINATUTN

180



181




182

63

3 AB.C

A MU

63  1-3,4-6,7-9,10-12 57 144 1l 373846-48 5

c I

13-15,16-18,19-21,59 49,125
22-24,25.27,28,33,60 \
34,40-43,50,51,52,150

53,54,55,56,58,148-149

62,63,64,65,66,67,69

70,72,73,75,80,81,82,83

90,91,92-100,101,102-

108,109,110-111,123

126,116-119,120-122

127,128,129,145,147

.4 Gantts Chart 1

123412341234 412341234



Element

pi
55

183

Element 1

AL . -j . B c ; v
30,31,57,112,113,114.132 28 183184,185186 19 115,76,77.78 8

133,32,39,176,35,36,29 187,264,84,85 79,270,153
177,178,188,173,174,175 86,87,88,89,130 154
179,180, 1, 2,229,230 155,158,160,161
235,236 162,163
1 1
1 33 55 60%
.6
1 A B, C

31,57,113,114.132,174 17 183,185,186,86 12 115,77,78 4

32,35,36,29,177,188,173 187,84,85,162 270
179,180, 1,229 88,89,160,161
« 2
2



.7 Gantts Chart

2

5

184

123412341234123412341234 234

.8
Element 2
A
61,68,71 3
1
2 5
2
— E -m
A
61,68,71 3
3

10

159

Element
1 256 1
“oo0om oy A
1 256 1



185

.10 Gantts Chart 3
12341234123412341234 341234
3
1
2
1. ELEMENT
ELEMENT
2.
11

.11 Gantts Chart

1234 123412341234123412 1234

1 Keyword Element 12

13



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

.12

keyword
Element NO.

33
34
35 |
36
37
38
39
40
41
42
43
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66

61

63

Element

keyword

2547

186



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

keyword

Element NO.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32

key/vord

2547

187



10

11

12

13

14

15

16

17

18

19

20

22

23

24

25

26

27

28

29

30

31

32

keyword
Element NO.
67
68
69
70
71
72
73
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

99

72

keyword

2547....

188
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keyword
Element NO.
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
Vil
122
123
125
126
127
128
129
130
131
132

.19



PO DO DO DD [ ) [ T T T T e T e Y [N
BRSNS RRRSEee s SsS SRS E S

O OO —N O U1 &~ LW DY -

keyword
Element NO
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

90
90

155

161

5



keword . 22 24T v

2

[N
o

Element NO keyword

11 113
2 174
3 175
4 176
5 177 !
6 | 178
1 179
8 1 180
9 183
10 184
1 185
12 186
13 187
14 188
15 256
16 262
i 264
18 210
19 1
2 2

229
2 230
2B 1 2%
24 236
2
21
28
29
3
kil

(%]
]
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NO.

10

192



193



5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

Element

Process

Part

Product



10.

195
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! MTM2 [2
11 MTM-2
MTM-2 MTM MTM-1
MTM-1
MTM-1 MTM-2
1. [RELEASE + REACH + GRASP] = [GET]
| |
MTM-1 MTM-2
2. [MOVE + POSITION] [PUT]
1 |
MTM-1 MTM-2
1.2 MTM-2
39 T™MU

MTM

197



T™U - Time Measurement Unit
1TMU = 0.00001
1TMU = 0.0006
1TMU = 0.036
1 = 100000 T™U
1 = 1667 T™U
1 - 27.8 T™U
13 (MTM CARD)
, MTM-2
V]
.2 MTM-2
CODE GA GB GC PA
5 3 7 14 3
PARTA _15 6 10 19 6
_30 9 14 23 1
45 13 18 27 15
80 17 23 32 20
PART B GW1-1Kg PW1-5Kg
’ A R E c F
PARTC
14 6 7 15 18 9

(C™)

10
15
19
24

30

29

21

26

30

36

41

32

198



Part A GA, GB, GC,
PA, PB PC
5, 15,30, 45 80
T™MU GB 20
14 TMU
Part B
cw 1- 1Kg 1 TMU
1 Pw l- 5Kg
T™MU 5
Weight Put Weight
Part C
TMU
18 TMU
MTM-2
Code 3
80
80
(STEP) (BODY ASSIST)
.3 CODE
CODE
0 2 0 5 5
2 6 5 15 15
6 12 15 30 30
12 18 30 45 45

18

45 80

199

Get



200

14 MTM-2

141 GET

STATIC

GET 3

3 GA, GB GC
GRASPING

GA GRASPING MOTION

GA



GB

GA

GRASPING MOTION

GET

201



202

U7 &, 2 et wnisiedaulnuuy GB

GC GRASPING MOTION
GRASPING MOTION



GC

GET

-l - iale o o .L‘Ii
o LWU\’Wﬂ“?ﬂ‘luw"]qunﬂqa

4
o X l‘n
NSLIRQUFBINNG
& ]
Grasping Motion m‘ahl
1o
GA
.4

q
v

Grasping Motion A5aLAt9

L
GC

GET

A 4

GB
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5
5, 15, 30, 45 80
2,6, 12, 18 18
(Arc Distance)
+10% =
ARC OISTANCE
NET TRAVEL
-ﬂ_—#-_;:;.—- §3 g —_@v
o . ) G
:_J“
“oaRT ’
o e S i TV L



GET WEIGHT

142 GET WEIGHT

GW
1
2
GET WEIGHT
GET
GW 2
2 TMU 2
2
143 PUT

200

GET WEIGHT

2 4 )
1 TMU

GW

40%

20%



206

L
PUT 3
CORRECTION MOTION 1
3
PA , CORRECTION MOTION
PUT
(14
WU NN
TnRY
AN
%

2
B N

’,;’_:—_l,—-_r

PB CORRECTION MOTION
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PC CORRECTION MOTION !




208

5
5 15,30,45 80
2,6, 12, 18 18
2.5 1 PUT
5 “PA5"
PUT
PB
; ;
PA PC
9 PUT
PUT
WEIGHT
144 PUT WEIGHT
PUT

PW



1
2.
PW I
GET WEIGHT
2 5
5 10

Weight) 2.3

1TMU

2TMU

GW (Get Weight)

PW5

PW10

209

PW

PW (Put



GW  PW

NT GET WEIGHT PUT WEIGHT
K  SYMBOL TMU SYMBOL TMU

1

2

3 G\ 3

4 GM 4 PWS 1
5 GWs 5

6 GG 6

7 GW !

§ G 8 PWI0 2
9 G\ 9

10 GWIO 10

1 Gwi i}

2 GW2 2

13 GW3 13 PWI5 3
14 G4 14

15 GWIS 15

16 GWI6 16

17 GWI i

18 GWS 18 PW20 4
19 GWI9 19

S
(o>}
S
S
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145 REGRASP

R
1
2.
REGRASP 1 1 &
APPLY PRESSURE
APPLY PRESSURE REGRASP
GET |
REGRASP
146 APPLY PRESSURE
A
1
2.
APPLY

PRESSURE



212

- APPLY PRESSURE

6 % APPLY
PRESSURE
147 EYEACTION
E
L
2.
10 4
40 16 10 EYEACTION

Ry

917 2. 10 LARITTHZUATNUNNITNBITDIAT

2 (EVE FOCUS)
2 (EVE TRAVEL)
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READING - 24.S

Eye Travel to tne gauge
Eye Focus on the pointer

1.
2.
o BB rocus on the <o :nvalrkip)n
T OBE Focis &0 e nointor b

.1 (Eye Focus) (Eye Travel)

148 FOOT MOTION

30 12

149 STEP

30 12



.12

1410 END AND ARISE

(BEND DOWN)  AB (ARISE BEND)

1

2.

- BEND AND ARISE

1411 CRANK

2BD

30

214

BD



215
CRANK

MTM-2 CRANK
CRANK MTM-2
1
CRANK 2 (INTERMITTENT)
(CONTINUOUS) , CRANK 2
1 LMW 1
¢ 1 GW
GET PW PUT CRANK
PW ,
GW
2.
' (CORRECTION MOTION) PUT

CRANK PUT



216
15 MTM-2

1.5.1 SIMULTANEOUS MOTION
2
SIMULTANEOUS MOTION CARD ( 13)
3
1
G- P.
2. Limited out motion Limiting motion
Limited out motion Limiting motion
1.5.2 COMBINED MOTIONS
2
Combined Motions Limiting Motion Combined Motion ]
Combined Motion Limited Out Motion
1.5.3 CONSECUTIVE MOTION

OVERLAP COMBINATION

1.54 COMPOUND MQTIONS

1-3



SIMULTANEOUS ACTIONS

217

GA GB GC PA PB PC S&B CODE
P P GA
P P GB
P GC
Always Simo

Simo with practice

Simo with practice within
the area of normal vision

NelerSimo :add overlap

Simo without weight

. 13

Simultaneous Motion
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1
11
1. Microsoft Dotnet Framework
2. Microsoft Access
3. (SAM-g1)
4. Microsoft Excel
5. Microsoft Word
1 3
2, 4, 5 ( Microsoft Office)
12
1 2 My
Computer A
My Computer
.1 My Computer
2. My Computer 3 1l



"DVD/CD-RW Drive (E:) CD Drive

7 My Computer

Fle Edt Mew Favorites

A Back - o oA

Address 3 My Computer

System Tasks

" View system
information

{~ Addorremove
- programs

Q» change a setting

.Other Paces

My Network Places
Wis/\VHpndjmeds......
9 objects
.3
3.
Framework ( A
( )
2
1

Tools

Drive CD

Help

Search [£% Folders | I;1gj-

é
M Nare Type
.5 Floppy (A:) 3.5-Inch FloppM
«"Windows (C:) Local Disk
S”Data (Di) Local Disk
4wD/CD-RW Drive (E}) CD Drive
PEL(F:) Removable Disk
m EA&Shared Documents  File Folder
£3)Guest's Documents File Folder
£ 3 Keawing's Documents  Fle Folder
£3)Pe“s Documents File Folder
(A I 1
My Computer
My Computer
2
1 2.
f

=1 dotnetfx
IEipress Setup
Microsoft

.4 Microsoft Dotnet Framework

1} | SAMg1l

220

1.Microsoft Dotnet



221

4, 1 Microsoft Dotnet Framework
dotnetfx My Computer
COPY (Desktop)
PASTE dotnetfx
5. 2 dotnetfx
Pop Up .6 YES
1
Microsoft .NET Framework 1.1 Setup
\ ? ) Would you like to install Microsoft .NET Framework 1.1 Package?
| Yes I No I
. 6 Pop Up Microsoft Dotnet Framework
b l !
COPY
(Desktop) !
PASTE
1. 2
1 2 I
11 (Debug
fjj Release

_JPMTSapp.vdproj

8. 2 Debug



222

PMTSapp. s
ASetup.Exe
ys.7Setup. Ini

.8 Debug
9. ' 2 Setup.Exe 9
Pop Up .10 A NEXT
A1 CLOSE 2
Setup. Exe
.9 Setup.Exe
fs* PMTSapp
Welcome to the PMTSapp Setuffcjtfizard )

20
) )

The installer will guide you through the steps required to instal PMTSapp onyour conpuer.

WARNING: This computter programis protected by copyright lawand intemational treeties.
Unauthorized duplication or distribution of this pragraim, or any portion of it may reswit in severe civil
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