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» Part list
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> Selection guide Contents

Valve Size
Ball valve Butterly valve Ball valve Butterly valve A sereis
112" 15A RD32 (1piece) /D50 RS40 Part List
3/4" 20A RD40 (1piece) RS50
1" 25A RDES RS65 A series
1104 32A RS8O0 Selection guide
Dimension
1-1/2" 40A RD50 RS90 RS50
RD80
2" 50A RS100 RS65 .
RD65 A series
2112 65A RD90 RS115 RS80 Torque table
3 80A RD100 / RD115 RDS0 RS125 RS90
4 100A RD115 / RD125 RS140 RS100 R sereis
5 125A RD140 RD90 RS160 / RS185 RS115 Part list
6' 150A RD160 RD100 RS185 / RS210 RS125
g 200A RD185 RD125 RS140 2e-‘|»el’ies ’
; ection guide
10 250A RD210 RD140 RS160 Dimension
12" 300A RD160 RS185
14" 350A RD185 RS210 Tais
16" 400A RD210 Torque table

*Based on 10K/#150
=The above data is for reference only; the actual assembly may be different depending on valve material, pressure, structure, fluid and operational environment.

*The data is not legally effective and therefore should not be used as legal ground. Various op‘tion
| n R o
» Dimension table Lt such
box
Positioner
RS : L2(ncluding springs) |
RD:L1 pCY R32,R40 PT1/8
¢%>H<A R50~R210 PT1/4
—, L K] K2 ]
24 % L] MGD%%* MOUNT IMAGE R32 255 25.5
= @ ~ R40 50 25
! r !
o g A R o - R50~R160 80 30
” A 4M5 Ol -
I o a%p Tk R210 130 30
% Unit:mm
b RD | RS Stem RD RS
oDEL 150 | PCDD depth  Wi(Kg) Wi(Ko)
@RD32 FO3 36 4-M5 7 66 - 45 25 55 45 9*9 9 0.3 -
FO3/FO5 36/50 4-M5/M6
@R40 9 97 97 63 32 75 55 9*9 9 0.5 0.6
#F04 #42 #4-M5
FO3/FO5/FO7 | 36/50/70 |4-M5/M6/M8
R50 9 19 | 133 75 40 90 70 1*NM 13 1.0 1.1
#F04 #42 #4-M5
FO5/F07 50/70 4-M6/M8
R65 13 131 | 154 89 46 106.5 86.5 14*14 16 1.4 1.5
#FO7 #70 #4-M3
R80 FO7 70 4-M8 19 | 189 220 101 49.5 126 106 17*17 19 29 33
R90 FO7 70 4-M8 19 | 188 | 223 104 54.5 136 16 17*17 19 34 3.8
22*%22 26
R100 FO7/F10 70/102 4-M8/M10 19 229 256 132 61.5 148 128 4.7 54
#17*17 19
R115 FO7/F10 70/102 4-M8/M10 19 | 264 302 137 67.5 163 143 22*%22 26 6.7 5.4
R125 FO7/F10 70/102 4-M8/M10 19 1299 330 151 7.5 174 154 22%22 26 8.6 9.9
27%27 30
R140 F10/F12 102/125 4-M10/M12 | 25 | 332 389 164 77 192 172 12.4 14.5
#22%22 26
R160 F10/F12 102/125 4-M10/M12 | 24 | 364 @ 416 188 103.5 216 196 27*27 30 16.9 19.5
R185 F10/F12 102/125 4-M10/M12 | 24 | 434 | 465 217 103 244 224 36*36 30 24.2 29.0
R210 F14 140 4-M12 36 | 444 | 527 231 115 284 254 36*36 30 32.3 37.9
#Option

KOSAPLUS Co.,Ltd._9



» RD sereis Torque table

Contents
i X Unit : Nm

A sereis

Part List Supply air

A series

Selection guide

Dimension

A series

24 3.1 35 3.9 438 5.7 6.6

Torque table RD32

R sereis

Part list
RD40 55 74 8.4 9.2 1.1 13.0 14.8

R series

Selection guide

Dimension

R series RD50 9.4 12,5 14.3 15.9 19.1 225 25.8

Torque table

Various option
RD65 18.3 24.7 27.8 30.8 36.8 429 49.2

Limit switch

box

Positioner RD80 445 58.9 66.5 74.4 89.3 104.3 17.8
RD90 57.2 76.2 85.7 95.2 114.2 133.2 152.2
RD100 795 105.5 118.8 132.1 158.7 185.3 219
RD115 123.5 166.3 187.2 209.0 251.8 2945 337.3
RD125 161.5 2185 247.0 270.8 327.8 384.8 437.0
RD140 2375 318.3 361.0 399.0 479.8 560.5 641.3
RD160 327.8 4418 494.0 551.0 669.8 779.0 893.0
RD185 475.0 641.3 722.0 802.8 964.3 1,125.8 1,287.3
RD210 679.3 912.0 1,030.8 1,144.8 1,382.3 1,615.0 1,847.8

%0 ° -Valve Closed / 90 ° -Valve open

10_KOSAPLUS Co.,Ltd.



> RS series Torque table

Contents
% Unit © Nm A 5
. sereis
Supply air (to Open) Part List
Spring
to Close Aseries
Selection guide
Dimension
A series
Torque table
WS 2.7 0.7 46 1.7 54 | 23 6.4 2.9 8.2 41 101 | 52 120 63 3.0 2.1
RS40 M 26 | 08 | 46 | 24 54 | 32 6.3 4.1 8.1 59 | 100 77 | 19 | 93 | 41 2.8 R sereis
Part list
MS 1.9 - 37 10 | 46 18 5.4 25 73 42 9.1 56 | 110 @ 67 4.9 3.0
R series
S* 1.0 - 2.9 0.5 338 1.2 48 2.1 6.7 338 856 5.1 105 6.4 5.9 39 Selection guide
Dimension
4 74 | 6.1 108 95 | 124 1A | 142 128 | 175 162 | 209 196 241 229 36 23
R series
5 6.7 50 | 102 85 | 119 102 | 134 118 | 168 153 | 201 | 185 | 236 @ 220 44 2.8 Torque table
6 6.3 4.0 9.6 75 | 13 90 | 128 107 | 163 143 | 196 176 | 229 209 52 33 . .
Various option
7 56 32 8.9 66 | 106 84 | 123 100 | 156 134 | 190 168 | 224 202 63 38
Limit switch
RS50 8* 4.1 12 74 44 9.0 61 107 | 76 142 1A | 173 145 208 180 8.1 5.2 box
9 36 - 6.9 3.4 8.6 52 | 103 69 | 136 102 | 169 136 203 170 @ 9.1 6.0
Positioner
10 2.9 - 6.1 2.7 78 | 43 95 59 | 128 | 93 | 162 126 | 195 161 101 65
1 23 - 56 1.5 7.3 3.1 8.9 48 | 124 | 82 | 157 | M5 | 190 149 | 10 | 7.0
12 1.8 - 5.2 0.6 6.8 22 8.5 39 | 19 73 | 152 105 | 185 141 | 1.8 | 7.6
4 74 | 6.1 137 105 | 197 168 | 228 200 | 260 231 | 322 295 | 384 355 67 40
5 6.7 50 124 | 90 | 187 | 153 | 219 | 184 | 248 | 217 | 311 | 278 | 372 343 | 85 5.2
6 6.3 40 | MO0 | 69 | 171 | 133 | 201 | 164 @ 233 | 196 295 | 260 357 320 9.8 6.5
7 56 32 | 100 52 | 162 14 | 193 144 | 222 174 | 284 236 350 299 14 | 7.1
RS65 8* 4.1 1.2 8.7 36 147 95 179 125 211 157 272 220 333 281 137 84
9 36 - 7.6 13 14 75 | 171 107 | 20 138 263 | 200 324 | 264 152 | 97
10 2.9 - 6.1 - 123 53 | 154 86 | 185 1.8 247 181 | 304 243 174 | 110
11 23 - 5.4 - M4 38 | 144 76 | 176 104 | 238 167 300 228 186 | 122
12 1.8 - 438 - 08 19 | 136 50 | 166 82 | 231 | 145 | 292 208 202 | 125
4 327 251 | 479 | 404 | 551 | 472 | 625 | 551 | 77.8 | 705 | 926 | 853 | 1074  100.1 | 163 | 106
5 295 | 199 | 447 | 350 | 523 | 419 | 598 | 496 | 748 648 893 | 798 | 1042 947 & 209 & 131
6 266 | 152 413 | 301 | 494 | 371 | 566 | 449 | 714 | 599 | 862 | 749 1015 | 899 & 253 | 162
7 237 | 102 | 384 | 257 | 458 | 321 | 531 | 399 682 | 551 831 | 69.8 980 | 849 | 295 186
RS80 8+ 211 61 353 210 429 291 505 357 656 513 808 664 957 805 337 217
9 17.6 - 324 | 157 | 399 | 238 474 | 304 624 | 453 | 777 | 60.1 | 925 | 751 383 248
10 14.3 - 295 110 | 371 19 | 443 | 257 | 598 404 | 745 | 555 | 892 700 | 437 282
11 1.4 - 262 | 57 | 334 | 129 | 405 | 204 561 | 353 | 708 | 499 & 88 | 644 477 | 303
12 9.1 - 237 10 | 322 86 | 385 | 162 | 539 | 307 | 689 448 | 836 601 | 516 | 335
%0 ° -Valve Closed / 90 ° -Valve open *Standard

KOSAPLUS Co.,Ltd._11



Contents

% Unit : Nm
A sereis
Part List —
rin
4Bar 4.5Bar 5Bar 6Bar 7Bar pring
. to Close
A series
Sglectlo_n guide 90°| 0° | 90° 90° n
Dimension
4 418 309 | 613 | 499 | 703 | 594 | 798 698 @ 988 888 | 117.8 | 107.8 | 1368 1268 222 | 12.8
A series
Torque table 5 387 | 250 | 583 | 443 | 675 | 540 | 77.0 | 637 & 960 829 | 1150 | 102.3 1340 1209 | 264 163
6 349 | 190 | 547 | 380 | 642 | 475 | 737 | 570 @ 97 770 | 1M.7 | 960 | 130.7 1150 | 339 | 202
R sereis
Part list 7 312 | 127 | 505 | 323 | 600 418 | 698 | 51.3 | 888 & 708 | 107.8 | 89.8 | 126.8 1088 384 | 234
. RS90 8* 277 | 67 | 473 257 566 352 658 447 8.1 637 1041 827 1231 101.7 439 @ 272
R series
Selection guide 9 23.1 - 425 | 188  51.6 | 289 | 614 | 380 808 | 574 100.0 | 77.0 | 119.0 @ 96.0 | 49.8  30.7
Dimension
10 19.2 - 380 | 127 | 475 219 | 570 | 314 | 760 | 508 | 950 | 69.8 | 1140 890 | 565 | 345
R series
Torque table 1 16.9 350 | 65 | 444 | 162 | 540 257 | 732 | 447 | 922 | 637  1M2 827 618 | 378
12 12.8 - 315 - 45 95 | 500 | 192 | 694 380 | 86 | 570 | 1074 765 @ 675 | 40.7
Various option
4 577 411 | 843 | 678 | 977 | 813 | 1064 953 | 1330 | 121.6 | 159.6 1482 1862 1748 | 33.1 | 207
Limit switch 5 515 312 | 789 | 583 | 936 | 717 1048 852 | 131.1 | 1121 | 1577 1387 | 1843 | 1653 | 418 | 255
box
6 458 | 221 | 727 | 485 | 855 | 622 | 986 | 755 1254 1017 | 152.0 | 1283 | 1786 1549 | 50.8 | 312
Positioner 7 406 | 124 | 67.0 @ 386 802 | 53.6 | 935 | 66.0 | 1197 922 | 1463 | 1188 | 1729 @ 1454 @ 593 | 362
RS100 8* 349 48 | 608 296 741 437 8.7 561 131 819 1397 1083 1663 1359 676 409

9 30.6 - 57.0 20.9 70.3 33.7 83.1 46.6 | 109.3 @ 74.1 135.9 | 100.2 | 1625 | 126.4 76.4 45.6
10 25.2 - 52.7 1.8 66.9 241 79.3 369 | 1055 | 64.1 132.1 90.0 | 158.7 | 116.9 87.2 50.4
" 20.5 - 46.4 19 59.5 14.3 72.4 28.0 98.6 538 | 1254 | 793 152.0 | 1055 | 93.8 55.7
12 13.8 - 40.3 - 52.9 48 65.6 19.0 92.6 458 119.2 .2 1458 | 97.9 102.0 | 60.6

4 95.0 71.3 1378 | 114.0 | 161.5 # 137.8 | 180.5 | 161.5 | 223.3 | 2043 | 266.0 | 247.0 | 308.8 | 289.8 428 23.8

5 85.5 61.8 1283 | 1045 | 1473 | 1235 | 171.0 | 1473 | 213.8 | 190.0 | 256.5 | 232.8 | 299.3 | 275.5 52.3 333

6 76.0 52.3 1188 | 903 | 1425 | 114.0 | 161.5 | 133.0 | 2043 1758 247.0 2185 2898 2613 618 38.0

7 66.5 333 114.0 76.0 133.0 | 99.8 156.8 | 118.8 | 1948 @ 161.5 | 237.5 | 2043 | 285.0 | 247.0 76.0 47.5

RS115 8* 61.8 238 1045 665 1283 8.5 1473 1093 1900 1520 2328 190.0 2755 2375 855 52.3

9 52.3 9.5 95.0 52.3 118.8 7.3 1378 | 95.0 185.3 | 1425 | 228.0 | 180.5 | 270.8 | 2233 = 99.8 61.8

10 428 - 85.5 428 | 1093 618 | 1283 808 | 1758 1235 2185  166.3 | 256.5 209.0 @ 1140 | 66.5
" 38.0 - 80.8 285 | 1045 | 475 | 1235 | 713 166.3 | 114.0 | 209.0 | 156.8 | 251.8 | 199.5 | 123.5 | 76.0
12 333 - 7.3 14.3 95.0 380 140 570 | 1568 @ 99.8 | 1995 1425 2423 1853 | 133.0 @ 80.8

4 114.0 | 95.0 171.0 | 152.0 | 1948 | 180.5 | 223.3 | 209.0 | 275.5 | 261.3 | 327.8 | 318.3 | 384.8 | 3753 @ 57.0 333

5 1045 808 | 161.5  133.0  190.0 | 161.5 | 213.8 | 190.0 | 270.8 | 247.0  327.8  304.0  380.0 3563 713 428

6 95.0 618 | 1520 | 1188 | 1758 | 147.3 | 2043 | 171.0 | 256.5 228.0 313.5 | 2850 | 370.5 | 3373 | 855 523

7 85.5 475 | 1425 | 998 | 166.3 | 1283 | 1948 | 156.8 | 247.0 @ 213.8 | 304.0 A 266.0 | 356.3 323 99.8 61.8

RS125 8* 76.0 285 1283 808 | 156.8 | 109.3 180.5 137.8 2375 1948 289.8 247.0 3468 3040 1140 713

9 66.5 9.5 1188 | 66.5 | 1473 | 950 | 1758 | 1235 | 2280 1758 2803 | 2328 3325 2850 133.0 855

10 52.3 - 109.3 | 475 137.8 | 76.0 161.5 | 1045 | 2185 | 161.5 | 270.8 = 213.8 | 323.0 2708 1473 950
" 428 - 99.8 333 1283 | 61.8 1520 | 855 | 209.0 @ 1425 | 2613 | 199.5 3135 | 251.8 | 161.5 | 1045
12 333 - 90.3 19.0 140 | 428 | 1425 | 73 1948 | 1235 | 251.8 | 180.5 | 3040 | 2328 | 1758 | 114.0

%0 ° -Valve Closed / 90 ° -Valve open

12_KOSAPLUS Co.,Ltd.



Contents

¥ Unit : Nm
A sereis
_— Part List
4Bar 4.5Bar 5Bar pring
to Close .
A series
Selection guide
Dimension
4 166.3 | 137.8 | 247.0 | 2185 | 2850 2613 | 327.8 2993 | 4085 | 3848 4893 | 4655 | 570.0 @ 5463 @ 7600 | 52.3
A series
5 156.8 | 1093 2375 | 1948 | 2803 2328 | 3183 2755 | 399.0 | 361.0 479.8 @ 4418 | 560.5 @ 5225 1045 | 61.8 Torque table
6 1425 | 903 | 2233 | 1758 | 2613 2138 | 3040 2565 | 384.8 | 337.3 4655 4180 | 5463 4988 @ 1235 | 71.3
R sereis
7 1283 | 665 2090 | 147.3 | 247.0 1900 | 289.8 2280 | 3705 | 3135 4513 | 3943 | 5320 | 4703 @ 147.3 | 90.3 Part list
RS140 | 8* 1140 428 1948 1235 2375 1663 2755 2043 3563 2898 437.0 3705 5178 4513 1758 1045 -
series
9 950 | 143 | 1758 998 | 2185 1425 2565 1805 | 337.3  266.0 | 4180 | 3468 4988 4275 1948 1188 Se_:lectiqn guide
Dimension
10 85.5 5 166.3 | 76.0 | 2043 | 1188 2423 156.8 | 323.0 2423 | 4085 | 3230 | 484.5 4038 2185 | 137.8
il 66.5 1473 | 475 | 1900 | 903 2280 1330 | 3088 2138 | 3895 | 2993 | 470.3  380.0 @ 2423 | 1520 R series
12 52.3 _ 1330 | 285 | 1758 | 66.5 | 2138 | 109.3 | 2945 1948 | 3753 | 2755 H 456.0 | 356.3 | 266.0 | 166.3
Various option
4 2233 1805 | 337.3 | 289.8 3943 3468 4513 | 4038 | 5653 5130 6793 6223 | 7933 7315 1140 8038
5 2138 | 1520 | 3278 2613 H 3848 3183 4418 | 3753 H 5558 | 4845 | 669.8 | 5938 | 783.8 | 703.0 | 1425 950 Limit switch
box
6 190.0 | 1188 | 304.0 | 2375 | 361.0 | 2945 | 4180 | 346.8 | 532.0 @ 4655 | 646.0 | 579.5  760.0 | 6935 | 1758 | 1188
7 | 1663 855 2850 1948  337.3 | 2518 | 3943 | 3344 5130 4228 6223 5415 7363 | 660.3 | 2043  137.8 Eositionen

RS160 8* 1473 523 2613 1663 3183 2185 3753 2803 4893 3943 6033 5083 7125 6223 2423 1615

9 1235 | 143 | 2423 | 1283 | 299.3 # 1853 | 356.3 | 2423 | 470.3 A 3563 | 584.3 | 4703 | 698.3 @ 5843 | 2755 | 1853

10 104.5 _ 2185 998 | 2708 | 1520 H 327.8 | 209.0 @ 4465 | 323.0 H 5605 437.0 | 669.8 | 551.0 | 3135 2043
il 80.8 _ 1948 | 61.8 | 251.8 | 1140 3088 | 17568 | 4228 | 289.8 | 532.0 @ 403.8 | 650.8 | 517.8 | 337.3 | 228.0
12 66.5 17568 | 285 | 2328 | 855 | 2898 | 1425 | 4038 @ 2565 | 5130 | 3658 | 627.0 | 4798 3658 @ 247.0

4 3420 2708 | 5035 | 432.3 | 5843 | 5130 6650 | 5938 | 8265 7553 | 9880 9120 |1,1448 10735 1805 1188

5 3088 | 2185 | 470.3 | 3848 | 551.0 = 460.8 | 627.0 | 5463 | 7885 | 707.8 | 950.0 | 869.3 [1,111.5 1,026.0 2280  152.0

6 270.8 | 166.3 = 437.0 3325 | 517.8 | 4085 | 5985 | 4893 | 760.0 | 650.8 K 916.8 | 8123 [1,0783 969.0 280.3 @ 190.0

7 2423 | 1140 4038 2850 | 4845 | 361.0 | 565.3 | 4418 | 7268 | 5985 | 8835 | 760.0 [1,0450 9215 | 3183 | 2185

RS185 8* 2043 66,5 3658 2280 4465 3040 5320 3848 6935 5463 8503 | 703.0 1,011.8 8645 3705 251.8

9 171.0 9.5 337.3 | 171.0 | 4180 | 2518 # 4940 | 3325 | 6603 4940 8218 6603 | 9785 817.0 4228 2850

10 137.8 _ 3040 | 1188 | 3848 | 1995 4608 | 280.3 | 627.0 4465 7885 6080 | 9453 769.5 4655 3183
il 104.5 _ 266.0 618 | 3468 | 1520 4275 | 2328 5938 | 3943 | 7505 5558 | 9120 | 7125 | 508.3  346.8
12 71.3 2328 | 238 | 3135 | 998 | 3943 | 180.5 | 5558 3420 7173 H 4988 | 8740 6555 5605 380.0

4 503.5 | 4085 | 736.3  646.0 | 850.3 | 760.0 | 959.5 | 8788 1,201.8|1,111.5 1,434.5|1,339.51,667.3 1,672.3 2328 156.8

5 4655 | 346.8 | 698.3 5890 | 8123 | 6983 | 931.0 | 817.0 |1,163.8|1,054.5 1,396.5|1,282.51,629.3 1,857.3| 299.3 @ 199.5

6 4228 | 280.3 6603 | 517.8 | 7743 | 631.8 8883 | 750.5 1,1258 988.0 1,358.,5 1,235.0/1,586.5 14583 361.0 2423

7 3753 | 2138 | 6128 | 4465 | 7268 @ 5653 | 8455  684.0 |1,0783 9168 1,311.0 1,1495 1,539.0 1,391.8 4228 | 285.0

RS210 8* 3325 1520 570.0 3800 6840 4988 8028 6175 10355 8503 12635 10783 14963 1,311.0 4893 3278

9 2850 76.0 | 517.8 | 3135 | 6365 | 4323 7505 | 5463 | 9880  779.0 |1216.0 1,0165|1,4488 12445 5558 3753

10 232.8 9.5 4655 | 2423 | 5843 | 3563  703.0 | 4750 | 9358 7125 1,168.,5 9453 [1,401.3 1,1733 6223 4275

11 185.3 _ 4228 | 1758 | 5320 | 2945 | 6555 4085 | 8883 | 646.0 [1,121.0 8788 |1,3538 1,111.5 684.0 | 4655
12 1473 _ 3848 | 1140 | 4988 | 237.5 | 6128 | 3420 | 850.3 | 574.8 1,083.0| 8123 |1,3158/1,040.3 7458 | 503.5
%0 ° -Valve Closed / 90 ° -Valve open *Standard
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Pneumatic
aCtuatOl’ (A/R series)

Various spring torque option
*AS50~AS100:3 types
*AS125~AS300:6 types
*R series: 5~12 units

© DIN3337 standard !

A series - Scotch yoke _
R series - Rack pinion Internal diameter
D-Double acting

S-Spring return

» Model code

AGND AKKB 1012C27- OP

—0—-6--0--0-

Mechanism

A scotch yoke
R :rack pinion

N :NBR*

V: Vition

‘ (High temp.)

1| E:EPDM(Low temp.)

3:32
4:40
5:50
6:65

D : Double acting
W : Weak spring

A Action A*
(Fail closed)

B:ActionB
(Fail open)

C: Action C

(Fail closed/Open QW)
D ActionD

(Fail open/Open CW)

Body color

K': Hard anodized*
L : Blue anodized

—0——¢

Hard anodized aluminum body
and powder coated end cap

RS ' 40/50/65/80/90/100/115/125/140/160/185/210

End cap color
K Black painted®

L : Blue painted
M Mint painted
R : Red painted

8:80

9:90
10:100
1:115

WM : Weak Middle spring
WS : Weak Strong spring
M : Middle spring

MS : Middle strong spring
S Strong spring

*Refer to page 5

No. : RS spring o'ty

W : White anodized
Y : Yellow anodized
R :Red anodized

page 14

*Refer to page 11

50/65/80/100/125/140/160/185/210/250/300
50/65/80/100/125/140/160/185/210/250/300

32/40/50/65/80/90/100/115/125/140/160/185/210

D--@--0-

A:Atype
B:Btype
C:Ctype
D:Dtype

* Refer to

=

3:F03
5:F05

[STREGE
C14.:14*14

- Data contained in the Catalog may be subject to change without advance notice for improvement of performance&safety of Product.
- Contact us for the most recent product and technical information. Visit our website for more details: http://www.kosaplus.com

KOSAPLUS

_®_

Contents

A sereis
Part List

A series
Selection guide
Dimension

A series
Torque table

R sereis
Part list

R series
Selection guide
Dimension

R series
Torque table

Various option

Limit switch
box

Positioner

=

OPTION

T4:PT1/4
T8:PT38
T2:PT12
N4 : NPT1/4
N8 : NPT3RB
N2 : NPT12

045 : Open 45 °
(center stopper)

SE1 : end cap stopper

HW : Hand wheel

* Refer to page 15~16

*Standard



Contents

A sereis
Part List

A series
Selection guide
Dimension

A series
Torque table

R sereis
Part list

R series
Selection guide
Dimension

R series
Torque table

Various option

Limit switch
box

Positioner

2_KOSAPLUS Co.,Ltd.

» Part list

O © N o W=

10.
. Body Washer (Top)

—_
—_

ﬂ

Double acting
Body n

Shaft

Crank

Bushing (Top)

Body O-ring (Top)
Shaft Roller (Top)
Bushing (Bottom)
Body O-ring (Bottom)
Shaft Roller (Bottom)
Body Washer (Bottom)

Body Snap-ting
Piston
Piston O-ring

» Operating mechanism

22,
23.
24.
25.
26.
27.
28.

Spring Cap
Spring

Stopper

Stopper Screw
Stopper O-ring
Stopper Washer
Stopper Nut

Spring return

2

. Piston Guide-ring

Piston Pin
Piston Roller
Piston Pad
End Cap

End Cap O-ing

. End Cap Screw

Torqus

A\

\

\ 4
‘\\ Butterfly Valve /

\. :
== /

Angle|

Action "A"

DOUBLE
ACTING

Action "A"
(Fail Close)

Open Close
SPRING
RETURN
Action "B" L
(Fail Open) ® %’
i
Close




» Selection guide

Contents
. Double actin Spring return
Valve Size 9 pring .
Ball valve Butterfly valve Ball valve Butterfly valve A sereis
12" 15A Part List
1 AS50
3/4 20A AD50
1" 25A A series
1-1/4" 32A AS65 Selection guide
1-172" 40A AD65 Dimension
n AS50
2 50A AD50 AS30
2-1/2" 65A ADS0 ASES A series
3 80A AS100 Torque table
0 AD65
4 100A AD100 AS125 AS80
5' 125A AD125 ADS0 AS140 R sereis
6 150A AD140 AS160 Part list
. AS100
8 200A AD160 AD100 AS185
10" 250A AD185 AS210 AS125 R serigs .
12" 300A AD210 AD125 AS250 AS140 5D?|9Ct'°_" guide
% 350A AD250 AD140 AS300 AS160 (=i Tely
16" 400A AD300 AD160 AS185 .
18" 150A AD185 AS210 $ Senestabl
20- 22" 500A ~ 550A AD210 AS250 orque table
24"~ 32" 600A ~ 800A AD250 AS300
34'~40" 850A ~ 1000A AD300 Various option
*Based on 10K/#150
*The above data is for reference only; the actual assembly may be different depending on valve material, pressure, structure, fluid and operational environment. i itch
=The data is not legally effective and therefore should not be used as legal ground. blmlt switc
0X
» Di ion tabl
imension tabie Positioner
% L0
-M
'l TABO~AZIO | PTI/A
=
AS : L2 (Spring return) 7’3-“ /4
AD: L1 (Double acting) A250/A3OO #PT3/8
‘ « % ==t ‘ #PT1/2
o2 L
MOUNT IMAGE
M6DP18 —
$ % — b3
R T E
_4Ms
% Unit:mm

— ¢
s (N ) I [ lllﬂ

Stem | AD
depth WG(Kg) WG(Kg

11*NM
A50 80 FO3/FO5/F07 36/50/70 4-M5/M6/M8 9 | 162 | 257 | 75 | 40 | 90 @ 70 #14*14 14 1.4 1.6
#9.7*@15 14
14*14 17
#11*11 13
AB5 80 FO5/F07 50/70 4-M6/M8 13 1202 314 89 46 | 107 87 23 3.0
#11.7*@17 17
#9.7*@15 14
17*%17 19
A80 80 FO7 70 4-M8 13 | 253 | 421 | 101 495 126 @ 106 3.9 5.3
#14.7* 019 20
22*%22 26
A100 | 80 FO7/F10 70/102 4-M8/M10 19 311 500 | 129 615 148 128 6.7 9.5
#17.7* (722 26
A125 | 80 FO7/F10 70/102 4-M8/M10 19 390 606 | 151 | 71.5 | 174 | 154 22%22 26 1.3 17.6
27%27
A140 80 F10/F12 102/125 4-M10/M12 24 | 431 | 682 | 164 | 77 | 192 | 172 e 30 16.4 239
F14 140 4-M16 36*36
A160 | 80 24 | 506 781 | 188 | 89 | 216 K 196 30 23.7 36.6
#F10/F12 #102/125 #4-M10/M12 #27*27
A185 80/130 F14 140 4-M16 24 | 578 894 | 217 | 102 | 244 | 224 36*36 30 34.8 56.9
F16 46*46 60
A210 | 130 165 4-M20 36 | 605 982 | 231 115 | 284 | 254 455 77.2
#F14 #36*36 50
A250 = 130 F16 165 4-M20 36 | 755 1108 | 301 152 | 335 | 305 46*46 60 65.8 119.6
A300 | 130 F16/F25 165/254 4-M20/8-M16 | 36 | 889 | 1345 360 | 170 | 408 | 378 55*55 60 165.0 275.5
#Option

KOSAPLUS Co.,Ltd._3
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» AD sereis Torque table

% Unit : Nm

Supply air (Air to)

AD50 | 45° | 15.2 15.2 20.0 20.0 22.8 22.8 25.7 247 304 295 36.1 34.2 40.9 399
9°| 23.8 29.5 31.4 39.9 35.2 45.6 39.0 48.5 46.6 59.9 53.2 n3 60.8 827
0°| 779 54.2 108.3 69.4 12.4 77.9 138.7 84.6 169.1 99.8 199.5 115.0 229.9 130.2
AD65 | 45° 352 333 45.6 43.7 51.3 49.4 57.0 55.1 68.4 65.6 80.8 76.0 922 874
9° 523 65.6 69.4 88.4 77.0 100.7 855 m.2 102.6 134.0 119.7 156.8 136.8 179.6
0° | 152.0 99.8 209.0 133.0 237.5 152.0 266.0 166.3 323.0 199.5 380.0 228.0 437.0 2613
AD80  45° | 66.5 57.0 90.3 76.0 99.8 85.5 109.3 95.0 133.0 114.0 156.8 137.8 175.8 161.5
90° 104.5 118.8 137.8 166.3 152.0 190.0 166.3 218.5 199.5 266.0 232.8 3183 266.0 365.8
0° | 2328 180.5 323.0 247.0 361.0 275.5 399.0 304.0 475.0 365.8 560.5 418.0 646.0 470.3
AD100 45°| 114.0 109.3 152.0 147.3 171.0 166.3 190.0 185.3 232.8 2233 275.5 266.0 318.3 304.0
90° | 190.0 190.0 256.5 266.0 289.8 304.0 318.3 342.0 384.8 418.0 446.5 494.0 508.3 560.5
0° | 551.0 389.5 750.5 508.3 874.0 574.8 997.5 6318 | 1,197.0 7458 | 1,396.5 | 855.0 | 1,596.0 = 959.5
AD125| 45°  247.0 2423 3325 323.0 370.5 361.0 413.3 399.0 498.8 475.0 584.3 555.8 665.0 631.8
90°| 3943 451.3 527.3 612.8 589.0 698.3 646.0 821.8 774.3 983.3 893.0 | 1,144.8 | 1,002.3 | 1,306.3
0° | 7410 589.0 | 1,026.0 | 779.0 | 1,178.0 | 8740 | 1,311.0 = 969.0 | 1,596.0  1,159.0 @ 1,881.0 | 1,339.5 | 2,166.0 | 1,491.5
AD140| 45°| 3373 318.3 451.3 4275 508.3 479.8 570.0 532.0 684.0 641.3 798.0 750.5 912.0 864.5
90°| 527.3 579.5 693.5 788.5 788.5 893.0 878.8 | 1,007.0 | 1,040.3 | 1,263.5 | 1,206.5 1,539.0 | 1,368.0 | 1,805.0
0° | 1,121.0 | 902.5 | 1,539.0 = 1,187.5 | 1,738.5 | 1,330.0 | 1,947.5 | 1,472.5 | 2,384.5 | 1,748.0 | 2,850.0 K 2,033.0 K 3,325.0 | 2,299.0
AD160| 45° 5225 503.5 703.0 674.5 788.5 760.0 878.8 8455 | 1,059.3 | 1,011.8 | 1,235.0 1,182.8 | 1,4155 | 1,349.0
90° | 8455 9785 | 1,1258 | 1,363.3 | 1,268.3 | 1,581.8  1,401.3  1,805.0  1,676.8  2,123.3 | 1,947.5 | 2,503.3 | 2,208.8  2,883.3
0° 18335 11875 2470.0 1,520.0 27835 1,719.5 | 3,097.0 | 1,900.0 | 3,686.0 = 2,251.5 | 4,294.0 | 2,584.0 4,902.0 2,888.0
AD185 45° 802.8 817.0 | 1,0735 | 1,092.5 | 1,206.5 | 1,2255 | 1,339.5 | 1,349.0 1,6055 16150  1,881.0 | 1,890.5 | 2,156.5 | 2,147.0
90 °| 1,311.0 | 1,406.0 | 1,729.0 | 1,919.0 | 1,928.5 | 2,175.5 | 2,137.5 | 2,441.5 | 2,527.0 | 3,021.0 | 2,916.5 | 3,581.5 | 3,296.5  4,256.0
0° | 21375 | 1,976.0 | 2,945.0  2,612.5 | 3,344.0 | 2,888.0 | 3,724.0 | 3,163.5 | 4,560.0 | 3,676.5 | 5367.5 | 4,218.0 | 6,317.5 | 4,750.0
AD210| 45°| 1,083.0 | 1,102.0 | 1,444.0 | 1,491.5 | 1,615.0 | 1,662.5 | 1,805.0 | 1,852.5 | 2,166.0 | 2,223.0 | 2,527.0 K 2,593.5 | 2,897.5 | 2,945.0
90 °| 1,748.0 | 1,824.0 | 2,318.0 | 2,432.0 | 2,612.5 | 2,755.0 | 2,878.5 | 3,068.5 | 3,458.0 | 3,705.0 | 4,028.0 K 4,322.5  4,617.0 | 4,940.0
0° | 4,180.0 | 3,277.5 | 5700.0 @ 4,275.0 | 6,460.0 | 4,750.0 | 7,220.0 | 5,272.0 | 8,835.0 | 6,222.5 | 10,260.0 7,125.0 ' 11,780.0 7,970.5
AD250| 45° 1,890.5 | 1,890.5 | 2,498.5 | 2,498.5 | 2,755.0 | 2,812.0 | 3,087.5 | 3,097.0 K 3,705.0 @ 3,743.0 @ 4,341.5 | 4,389.0 4,968.5  4,978.0
90° 3,201.5 | 3,4485 | 4,218.0 | 4,617.0 4,664.5  5177.5 | 51585 | 5776.0 6,080.0 6,944.5 | 7,039.5 | 8189.0 7,970.5  9,443.0
0° | 7,286.5  5719.0 10,089.0 7,552.5  11,495.0 8,493.0 12,825.0 9,215.0 | 15998.0 10,345.5 18,895.5 11,523.5  21,793.0 13,015.0
AD300| 45°| 3,363.0 | 3,192.0 | 4,455.5  4,284.5 | 5054.0 | 4,921.0 | 5624.0 | 5434.0 6,792.5 6,555.0 | 8,008.5 | 7,752.0 9,196.0 8,901.5
90 °| 5,320.0 | 5985.0 | 7,125.0 | 8,170.0 | 7,980.0 | 9,281.5 | 8,854.0 | 10,421.5 10,526.0  12,796.5 12,217.0 15,276.0 13,832.0  17,806.8

%0 ° -Valve Closed / 90 ° -Valve open



> AS sereis Torque table

Contents
¥ Unit : Nm 5
Supply Air (Air to Ope Spring to éas:ralsst
‘ Close
0° 14.3 219 25.7 29.0 36.1 437 50.4 10.5 A series
Weak 45° 6.7 1.9 14.3 17.1 21.9 27.1 32.0 8.2 Selection guide
90° 76 17.1 219 276 39.9 50.4 59.9 16.2 Dimension
0° 1.4 19.0 2238 26.6 333 409 475 16.2 :
AS50 | Middle® 45° 2.9 8.2 108 136 19.0 38 295 120 %:ﬁzstable
92° - 6.2 1.4 16.2 27.6 39.0 475 242
0° 5.0 13.3 17.1 20.9 283 35.2 4238 23.0 R sereis
Strong 45° - 2.9 6.7 95 143 20.0 247 16.5 Part list
92° - - 1.0 48 14.0 238 333 333
0° 35.2 53.2 61.8 68.4 817 100.7 118.8 29.5 Rseries
Weak 45° 17.1 285 342 40.9 523 627 722 156 %?:ﬁg:;gr?ulde
9° 285 47.0 58.0 68.4 912 96.9 136.8 29.2
0° 24.2 E 49.4 58.0 73.2 87.4 101.7 437 R series
AS65 Middle* 45° 6.8 17.6 233 285 40.4 51.3 62.7 249 Torque table
90° 32 20.0 30.6 412 64.6 87.4 110.2 472
0° 13.0 33.1 4238 51.3 64.9 83.6 95.0 56.6 Various option
Strong 45° - 95 14.7 20.0 323 447 56.1 34.4
9° - - 8.6 19.0 39.9 60.8 84.6 65.2 Limit switch
0° 713 104.5 123.5 142.5 175.8 209.0 2423 475 box
Weak 45° 285 523 61.8 713 95.0 114.0 137.8 333
90° 475 95.0 1283 152.0 213.8 256.5 285.0 61.8 Positioner
0° 4238 76.0 95.0 14.0 147.3 180.5 209.0 76.0
AS80 Middle* 45° 95 333 228 57.0 76.0 99.8 18.8 4238
90 ° 43 4238 61.8 85.5 128.3 171.0 2185 85.5
0° 143 52.3 713 90.3 1235 156.8 190.0 14.0
Strong 45° - 14.3 285 38.0 61.8 80.8 99.8 61.8
90° - - 19.0 38.0 85.5 128.3 171.0 118.8
0° 109.3 161.5 190.0 2233 289.8 351.5 4133 95.0
Weak 45° 475 903 104.5 1283 166.3 209.0 247.0 61.8
90 61.8 133.0 180.5 204.3 285.0 361.0 437.0 109.3
0° 73 133.0 166.3 199.5 266.0 323.0 389.5 14.0
AS100 Middle* 45° 14.3 57.0 76.0 95.0 137.8 175.8 213.8 76.0
90 ° - 618 99.8 133.0 209.0 285.0 361.0 152.0
0° 4238 104.5 137.8 171.0 2375 299.3 356.3 152.0
Strong 45° - 333 57.0 76.0 118.8 161.5 2043 99.8
%2° - 95 238 80.8 152.0 228.0 304.0 209.0
0° 3325 4655 5273 584.3 703.0 807.5 931.0 109.3
w 45° 180.5 261.3 299.3 342.0 418.0 498.8 589.0 57.0
%2° 3135 4893 584.3 679.3 769.5 9643 1,149.5 118.8
0° 256.5 384.8 4038 503.5 631.8 750.5 869.3 190.0
WM 45° 1283 213.8 2518 2945 3753 456.0 5415 109.3
90° 190.0 361.0 4513 536.8 722.0 893.0 1,064.0 213.8
0° 190.0 323.0 384.8 4465 574.8 693.5 807.5 2613
ws 45° 66.5 152.0 190.0 232.8 3135 3943 475.0 152.0
s 2° 76.0 2185 289.8 361.0 494.0 6413 826.5 256.5
0° 185.3 318.3 384.8 4513 574.8 693.5 812.3 285.0
M 45° 80.8 161.5 204.3 247.0 3278 4085 166.3 166.3
90° 76.0 2375 318.3 408.5 584.3 722.0 893.0 318.3
0° 133.0 266.0 3278 3895 522.5 6413 760.0 3325
MS 45° 38.0 118.8 161.5 204.3 285.0 361.0 408 199.5
92° - 1425 228.0 3135 4845 665.0 836.0 380.0
0° 80.8 213.8 280.3 346.8 470.3 589.0 7125 408.5
S 45° - 85.5 1283 166.3 247.0 3278 4085 2375
92° - 61.8 133.0 2138 3848 560.5 7125 4465
%0 ° -Valve Closed / 90 ° -Valve open *Standard
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X Unit : Nm
Spring to
8ar | Close
0° 475.0 674.5 764.8 864.5 1,045.0 1,235.0 1,396.5 133.0
w 45° 228.0 342.0 399.0 451.3 560.5 669.8 779.0 85.5
90 ° 251.8 532.0 617.5 707.8 883.5 1,064.0 1,273.0 152.0
0° 365.8 570.0 674.5 7743 959.5 1,159.0 1,320.5 256.5
WM 45° 161.5 275.5 323.0 380.0 489.3 598.5 707.8 156.8
90 ° 223.3 418.0 532.0 636.5 855.0 1,078.3 1,339.5 294.5
0° 289.8 479.8 584.3 674.5 869.3 1,054.5 1,225.5 375.3
WS 45° 104.5 2233 275.5 327.8 432.3 541.5 650.8 199.5
AS40 90 ° 99.8 3135 418.0 517.8 741.0 969.0 1,206.5 380.0
0° 256.5 460.8 555.8 655.5 855.0 1,035.5 1,206.5 384.8
M 45° 104.5 199.5 247.0 313.5 418.0 532.0 636.5 228.0
90 ° 80.8 275.5 375.3 475.0 688.8 912.0 1,149.5 446.5
0° 190.0 380.0 475.0 570.0 769.5 959.5 1,140.0 479.8
MS 45° 38.0 152.0 209.0 266.0 361.0 465.5 579.5 275.5
90 ° 161.5 266.0 380.0 570.0 788.5 1,026.0 522.5
0° 109.3 304.0 399.0 503.5 693.5 883.5 1,073.5 574.8
S* 45° 109.3 166.3 213.8 318.3 427.5 532.0 3325
90° 61.8 156.8 251.8 465.5 674.5 883.5 617.5
0° 627.0 921.5 1,064.0 1,206.5 1,491.5 1,757.5 2,042.5 313.5
w 45° 299.3 475.0 560.5 646.0 817.0 997.5 1,178.0 194.8
90 ° 460.8 826.5 1,016.5 1,178.0 1,596.0 2,071.0 2,242.0 384.8
0° 541.5 855.0 997.5 1,130.5 1,425.0 1,700.5 1,966.5 3943
WM 45° 256.5 422.8 513.0 598.5 769.5 950.0 1,121.0 232.8
90° 361.0 703.0 893.0 1,083.0 1,501.0 1,928.5 2,289.5 446.5
0° 389.5 684.0 826.5 983.3 1,263.5 1,548.5 1,833.5 612.8
WS 45° 137.8 304.0 389.5 479.8 650.8 821.8 964.3 356.3
90° 42.8 365.8 513.0 674.5 1,002.3 1,353.8 1,767.0 636.5
AS160 0° 446.5 750.5 902.5 1,045.0 1,330.0 1,615.0 1,900.0 503.5
M 45° 204.3 380.0 465.5 551.0 731.5 902.5 1,068.8 289.8
90° 247.0 608.0 769.5 950.0 1,349.0 1,795.5 2,090.0 536.8
0° 308.8 612.8 745.8 893.0 1,173.3 1,453.5 1,738.5 665.0
MS 45° 902.5 266.0 356.3 441.8 617.5 788.5 954.8 389.5
90° 304.0 484.5 674.5 1,045.0 1,444.0 1,862.0 731.5
0° 156.8 470.3 622.3 769.5 1,059.3 1,339.5 1,615.0 888.3
S* 45° 166.3 247.0 3325 508.3 679.3 850.3 498.8
90 ° 66.5 218.5 380.0 731.5 1,121.0 1,520.0 940.5
0° 912.0 1,282.5 1,463.0 1,643.5 1,995.0 2,327.5 2,650.5 456.0
w 45° 513.0 779.0 912.0 1,045.0 1,311.0 1,586.5 1,852.5 266.0
90 ° 798.0 1,301.5 1,548.5 1,824.0 2,365.5 2,926.0 3,477.0 541.5
0° 745.8 1,140.0 1,311.0 1,491.5 1,824.0 2,142.3 2,484.6 726.8
WM 45° 356.3 603.3 741.0 869.3 1,140.0 1,406.0 1,705.1 441.8
90 ° 441.8 912.0 1,144.8 1,396.5 1,900.0 2,441.5 2,747.7 864.5
0° 532.0 940.5 1,121.0 1,301.5 1,653.0 1,976.0 2,308.5 950.0
WS 45° 213.8 494.0 617.5 760.0 1,026.0 1,282.5 1,548.5 551.0
90 ° 95.0 636.5 888.3 1,121.0 1,634.0 2,147.0 2,698.0 1,078.3
ASTES 0° 532.0 921.5 1,11.5 1,292.0 1,653.0 2,004.5 2,337.0 1,035.5
M 45° 199.5 465.5 598.5 741.0 1,007.0 1,273.0 1,539.0 579.5
90 ° 133.0 608.0 855.0 1,092.5 1,586.5 2,090.0 2,631.5 1,140.0
0° 3325 731.5 931.0 1,111.5 1,501.0 1,843.0 2,185.0 1,273.0
MS 45° 57.0 3325 465.5 598.5 874.0 1,121.0 1,396.5 712.5
90 ° 304.0 522.5 769.5 1,254.0 1,767.0 2,299.0 1,387.0
0° 142.5 532.0 741.0 931.0 1,292.0 1,634.0 1,976.0 1,548.5
S* 45° 180.5 304.0 437.0 703.0 969.0 1,235.0 874.0
90 ° - 218.5 456.0 931.0 1,415.5 1,928.5 1,681.5
%0 ° -Valve Closed / 90 ° -Valve open *Standard



Contents

¥ Unit : Nm
A sereis
4.5Bar Part List
0° 1,577.0 2,156.5 2,460.5 2,736.0 3,287.0 3,857.0 4,389.0 418.0
w 45° 779.0 1,149.5 1,330.0 1,510.5 1,881.0 2,242.0 2,603.0 247.0 A series
90° 1,197.0 1,824.0 2,156.5 2,470.0 3,078.0 3,705.0 43320 475.0 %?:ﬁgiﬁgﬁ”ide
0° 1,140.0 1,795.5 2,090.0 2,3845 3,002.0 3,5435 4,085.0 807.5
WM 45° 513.0 883.5 1,054.5 1,254.0 1,615.0 1,976.0 2,337.0 4845 A series
90° 693.5 1,311.0 1,624.5 1,919.0 2,546.0 3,154.0 3,800.0 940.5 Torque table
0° 969.0 1,643.5 1,928.5 2,2515 2,850.0 3,458.0 3,990.0 1,054.5
ws 45° 380.0 760.0 950.0 1,140.0 1,510.5 1,881.0 2,242.0 627.0 R sereis
9%° 380.0 1,054.5 1,330.0 1,672.0 2,280.0 2,907.0 3,515.0 1,206.5 Part list
psa10 0° 926.3 1,491.5 1,833.5 2,109.0 2,641.0 3,163.5 3,648.0 1,206.5 .
M 45° 351.5 7173 215 1,097.3 1,444.0 1,805.0 2,147.0 674.5 ?eﬁ?t?zn quide
90 ° 313.5 978.5 1,349.0 1,719.5 2,261.0 2,9735 3,163.5 1,239.8 Dimension
0° 598.5 1,235.0 1,586.5 1,928.5 2,536.5 3,135.0 3,705.0 1,472.5
Ms 45° 114.0 484.5 674.5 864.5 1,225.5 1,586.5 1,957.0 874.0 R series
9%0° - 503.5 798.0 1,121.0 1,748.0 2,356.0 2,983.0 1,719.5 TreiEh
0° 389.5 1,092.5 1,415.5 1,738.5 2,375.0 2,945.0 3,515.0 1,681.5 . .
S 45° - 351.5 5415 722.0 1,092.5 1,463.0 1,833.5 1,035.5 Retotsoetel
9° - 228.0 5225 855.0 14725 2,099.5 2,707.5 1,947.5 .
0° 2,631.5 3,686.0 4,180.0 4,655.0 5,624.0 6,555.0 7,457.5 7315 I[,'g]('t Bt
w 45° 1,425.0 2,090.0 2,413.0 2,726.5 3,420.0 4,047.0 47215 418.0
90° 2,299.0 3,515.0 4,056.5 4,655.0 5,814.0 6,982.5 8,217.5 874.0 .
0° 2,118.5 3,249.0 3,781.0 4,303.5 5,320.0 6,270.0 7,172.5 1,434.5 Positioner
WM 45° 1,064.0 1,729.0 2,052.0 2,375.0 3,015 3,667.0 4,313.0 826.5
9° 1,453.5 2,641.0 3.21.0 3,800.0 4,987.5 6,222.5 7,429.0 1,596.0
0° 1,757.5 2,812.0 3,306.0 3,800.0 4,816.5 5,738.0 6,621.5 1,862.0
ws 45° 855.0 1,491.5 1,805.0 2,109.0 2,7835 3,420.0 4,094.5 1,054.5
9° P15 2,033.0 2,707.5 3,2205 4,275.0 5,586.0 6,593.0 2,080.5
#5250 0° 1,453.5 2,555.5 3,097.0 3,610.0 4,655.0 5,633.5 6,536.0 2,2135
M 45° 636.5 1,282.5 1,605.5 1,947.5 2,593.5 3,230.0 3,876.0 1,254.0
9%0° 608.0 1,767.0 2,318.0 2,945.0 4,085.0 52535 6,422.0 2,432.0
0° 1,092.5 2,156.5 2,669.5 3,163.5 4,227.5 5,187.0 6,061.0 2,660.0
MS 45° 399.0 1,045.0 1,358.5 1,691.0 23275 2,992.5 3,638.5 1,482.0
9° 19.0 1,235.0 1,757.5 2,346.5 3,467.5 4,607.5 5,795.0 2,8785
0° 7315 1,900.0 2,4415 2,945.0 3,9425 4,864.0 5,776.