
APPENDIX F 

PARAMETERS DERIVED FROM TNCREHENTAL HOLDUP DATA 

The parameters derived from the incremental holdup data 

using the error function as described in Chapter 6 are 

listed in Table lao The headings can be defined as fo!!o~s: 

1. UL is the liquid velocity in cm/sec, 

2. H is the calculated bed height in crag 

3. EGLO~ is the gas holdup in the three-phase region 

of the column, 

~. EG~PP is the gas holdup in the two-phase region of 

the column, 

5. IG is the inflection point in the gas ho!dnp curve 

in c~, 

6. C ST_G is the standard deviation in the gas holdup 

cu/ve in Cm= 

7~ ESLOW is the solid ho!~up in the three-phase region 

of the column, ~ 

8. IS is the inflection point .in, the solid holdup 

curve i~ Cmr 

9~ SSIG is the standard ~sviation in the sslid holdup 

curve in cm° 

The run number and gas velocity {UC in cn/sec) are 

again given as subheadings in the table. 
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~able 14. Incrementll holdup data a.d ~riwed parameters 

UL H E~LOW EGUPP IG GSIG E3LOW IS SSIG 

-- ~67D13 IN UG = I. 73 
~.77 ~3.5 0.030 0.118 34..I 10.88 0.536 .2.90 ..00 
7.16 50.4 0.020 0.102 .5.00 3.01 0.430 50.25 5.89 
9.54 58.8 0.000 0.04~ 50.08 5.26 0.350 58.19 5.00 

11.93 71.2 0.000 0.071 60.00 14.85 0.250 73.03 2.55 
--- G68K13 IN UG = 13.95 

2.39 41.9 0.205 0.270 41.90 1.64 0.550 42.32 4.87 
3.58 .6.7 0. 186 0.280 50.56 5.82 0.476 46.50 2.73 
4.77 47.6 0.159 0.287 48.24 3.18 0.459 46.62 6.21 
5.96 52.3 0. 120 0.286 51.00 5.00 0..26 51.1. 6.70 
7.16 54.4 0.100 0.295 49.25 11.59 8.414 53.48 15.00 
8.35 60.5 0.095 0.289 50.9. 9.92 0.400 59..5 15.72 
9,.54 69.3 0.125 0.272 55.23 13.92 @.331 68.81 13.40 

10.74 71.7 0.041 0.228 54.38 15.39 0.220 79.18 9.59 
11.93 89.3 0.200 

G72A13 IN UG = 0.00 
5.96 43.9 0.000 0.000 0.00 0.00 0.490 41.70 2.29 
7. 16 48.4 0.000 0.000 0.00 0.00 0.410 .6.82 ..99 
8.35 52.3 0.000 0.000 0.00 0.00 0.~10 52.30 5.00 
9.54 55.8 0.000 0.000 0.00 0.00 0.327 55.16 2.60 

10.74 60.3 0.000 0.000 0.00 0.00 0.306 59.24 2.46 
11.93 65.0 0.000 0.000 0.00 0.00 0.242 64.10 2.58 

G74G13 IN UG = 7. 11 
3.58 .3.6 O. 100 0.168 41.03 2.9. 0.517 41.03 2.53 
4.77 W6.2 0.100 0.180 ~6.15 3.50 0.453 46.15 2.60 
5.96 49.5 0.095 0. 130 43.50 2.00 0.449 48.38 3.13 

375G13 IN UG = 7.07 
7.16 51.5 0.030 0.177 "7.81 5.00 0.385 51.86 6.19 
8.35 57.8 0.015 0.178 51.15 12.91 0.321 59.32 7.06 
9.5" 65.6 0.081 0.218 65.71 8. 17 0.311 65.70 3..16 

~76C13 IN UG = 0.95 
3.58 39.3 0.015 0.035 36.66 2.50 0.558 36.66 5.53 
4.77 42.4 0.010 0.047 35.00 4.50 0.470 42.28 3.88 
5.96 46.2 0.000 0.065 44.76 5.00 O.~U8 44.76 3.73 
7.16 49.8 0.000 0.101 49.58 15.00 0.450 49.58 7.15 
8.35 53.9 0.000 0.059 52.79 17.00 O. a00 52.79 4.00 
9.54 57.7 0.000 0.055 56.83 9.00 0. 362 56.83 3.21 

10.74 6..3 0.000 0.030 63.97 19.90 O. 319 63.97 2.53 
~77J13 IN UG = 12.47 

2.39 40.2 0. 175 0.255 41.22 5.00 @.575 41.22 6.35 
3.58 45.6 0.141 0.255 34.91 9.37 0.502 43.92 4.94 
4.77 48.3 0. 145 0.260 46.97 7.00 0.460 46.97 7.37 
5.96 51.1 0.096 0.257 44.39 13.75 ~.433 50.8~ 8.49 
7.16 55.9 0.094 0.271 47.44 6.93 0.405 54.77 9.49 
8.35 61.8 0.089 0.277 51.92 19.52 0.371 60.32 10.45 
9.5" 68.0 0. 100 0.263 57.32 17.58 0.300 67.~2 11.39 
10.74 73.4 0.111 0.258 61.55 13.36 0.254 77.63 12.08 
11.93 86.3 0.240 
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,, Table I~ (continue~) 

UL H E3LO~ EGUPP IG GSIG E3LOW IS SSIG 

2~ 39 ~2. 0 0. 183 
3.58 46.8 0.163 
6.77 09.9 0. 131 
5.96 5q.0 0.129 
7.16 59.6 0. 126 
8.35 62.8 0.110 
9.5~ 68..5 O. 089 

10.7~ 72.5 0. 112 
11.93 92.3 

~.77 41.1 
5.96 45.0 
7. 16 08. 
8.35 52.6 
9.5a 56.7 

I0.7q 61.8 
11.93 65.7 

379L13 IN 
0.307 42.30 
0.317 37.97 
0.312 ~6.00 
0.315 42.00 
0.321 51.80 
0.334 52.12 
0. 305 55.~8 
0.255 55.11 

~80B13 IN 
0. 003 0.025 aI.75 
0.000 0.022 43.15 
0.000 0.013 ~6.9~ 
0.000 0.019 50.19 
0.000 0.013 54°-92 
0.000 0.005 -59.11 
0.000 0.018 64o12 

--- ~82E13 IN 
0. 100 0.  170 28.00 
0.073 0.129 21.72 
O. 100 0.I~3 ~.~1 
0.0~I 0. 162 44.62 
0.016 0.171 36o50 
0.070 0.182 54°83 
0. 050 0. 201 6~= la 
0.036 0.175 60.55 
0. 035 0. I06 59.2~ 

~85F13 IN 
0. 122 0. 212 37.9~ 
O. 125 0.165 q2.61 
0.083 0.183 07.09 
0.063 0.198 41.16 
0.038 0.211 ~I.59 
0. 100 0.209 58.79 
0. 100 0. 219 64= 71 
0.090 0.192 73.90 
0. 100 0. 166 82.59 

~86H13 IN 
0. I~5 0. 229 39. 17 
0.185 0.231 43.38 
0. 112 0.220 ~8.66 
0.096 0.219 49.80 
0.085 0.219 ~4o66 
0. 096 0.226 48.64 
0. 075 0. 251 59. 36 
0. 091 0.237 63.08 

2.39 37.2 
3.58 ~1.~ 
a. 77 ~.7 
5.96 ~8.9 
7.16 52.0 
8.35 56.7 
9.5~ 6a.  3 

10.74 71.0 
11.93 76.a 

2.39 38.6 
3.58 q2.1 
~. 77 ~6.6 
5.96 ~9.0 
7.16 5~= 2 
8.35 58.6 
9.54 65.1 
10.7~ 74~7 
11.93 83.3 

2.39 39.0 
3.58 43.6 
~. 77 a7.a 
5.95 q7.9 
7.16 5~.6 
8.35 57.0 
9.5~ 6~.~ 
I0.74 73.4 
11.93 86.3 

US = 15.65 
10.00 0= 550 
14.39 0.49 2 
15.95 0. ~70 
30.00 0. 420 
12.97 0. ~I 3 
11.98 0. 359 
18.00 0.31a 
10.3q 0. 273 

0. 223 
UG = 0. ~ 

2. 96 0. 535 
5.00 0. 521 
7. 50 O. ~72 

11 .69  0 . 4 1 5  
5.00 0. 386 

10.00 0. 355 
10.00 0.317 

UG = 3.59 
10.00 0. 589 
9.07 ~. 547 
I0.00 0. 506 
7.98 0.46 8 

25.12 0. ~20 
25. 28 0. 370 
20. O0 0.33 0 
28.93 0. 317 
62. 72 0. 273 

UG = 5.31 
a= 99 0. 600 
3.03 O. 520 

10~ 00 0. 489 
11.46 0.466 
34~ 9Q O. L~O0 
I0.00 0. 370 
17. 27 0. 320 
5.00 0. 290 

~0.00 0.26~ 
UG = 8 . 8 i  

3.1L~ 0 . 6 0 0  
8.39 0.528 
3.03 0, 502 
7.70 0. 862 
7.. 03 O. Q3~ 

10 .62  ~). 372 
12. 63 O. 323 
27.05 O. 280 

O~ 2~2 

42.30 5.89 
q5.63 6.07 
4 9.02 8.07 
52.57 10.03 
56.77 11.86 
63.36 19.48 
70.61 11.39 
81.02 20.24 

~I .75 ~.57 
43.15 3.50 
E6.94 7.81 
50.19 2.50 
54.92 5.0~ 
59.11 2.50 
64.12 5.42 

36.00 5~77 
41.26 4; 56 
=~I 3~04 
47.73 3" 17 
52.16 5,73 
54.83 7.04 
63.15 a=70 
70.67 5 36 
77.70 7.26 

37.9a a~ 46 
42.61 4~79 
~6.18 ~=00 
48.61 7.63 
52.60 5.72 
58.79 6.96 
6~.7i 2.80 
731 98 6.16 
82.59 2.76 

39.17 8.03 
83.38 5.02 
~5.47 5~59 
89.80 7.70 
52.83 7. ~5 
57.22 10.86 
65.16 6.00 
74.30 . 6.00 
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Table 14 

UL H 

(continued} 

EGLOW EGUPP IG 

G87113 IN 
2.39 39.8 O. 165 0.2/47 40.51 
3,58 "".7 O. 175 0.240 1.4.06 
q.77 /48.1 0.135 0.239 47.00 
5 .96  50 .3  O. 108 0.250  45.81' 
7 . 1 6  54 .8  O. 089 0 .246  46 .49  
8.35 61.4 0,059 0.250 47.61 
9.5" 65.7 O. 100 O. 271 66.09 

10..7/4 71.7 0 . 1 2 0  0.239 65.00 
11.93 87.3 

--- ;88813 IN 
1.19 37.6 O. 260 0.330 37.76 
2.39 4/4.7 0.230 0.324 42.98 
3.58 ,8.2 O. 200 O. 332 1.8.25 
q.77 53.8 0.180 0.334 /45.37 
5.96 59.2 O. 138 0.3/40 50.00 
1.16 60.6 0.122 0.3/40 48.11 
8.35 68.9 0.092 0.310 52.28 
9.5/4 81.3 0.091 0.286 54.70 

10.71. 8 8 . 3  
1 1 . 9 3  93 .3  

- - -  G67D13 AB 
/41.6 0 . 0 3 0  0 .118  42.16 
1.8.0 0 .020  0 . 1 0 2  1.8.75 
56 .5  0 .000  O. 0'14 57,.22 
69 .8  0 . 0 3 0  0 . 0 7 6  70 .00  

;68K13 AB 
1.0.5 O. 192 0 .279  41 .38  
/45.5 O. 166 0 .280  43 .78  
46.1 O. 13, 0.287 42.91 
5 0 . 9  O. 108 0 . 2 8 6  4 1 . 9 7  
53 .8  O. 116 0 . 2 9 5  47 .10  
59.7 O. 101 0.289 56.05 
67.9 0.09~ 0.280 ,9.9, 
71 .1  0.036 0.243 53.66 
8 9 . 3  

q,, 77 
7 .  16 
9 . 5 4  

1 1 . 9 3  

2 . 3 9  
3 . 5 8  
4 . 7 7  
5 . 9 6  
7 . 1 6  
8 . 3 5  
9,. 51. 

10 .74  
11 .93  

~ 7 211,13 AB 
5,.96 1.3.1 0 . 0 0 0  0 .000  0 .00  
7 . 1 6  /46.7 0 .000  0 .000  0 .00  
8 , 3 5  5 0 . 3  0 . 0 0 0  0 .000  0 . 0 0  
9.5/4  54.1  0 .000  0 .000  0 .00  

10.7" 58." 0.000 0.000 0.00 
11.93 65.2 0.000 0.000 0.00 

.... G7UG13 AB 
3 . 5 8  /41.7 0 .080  0 .168  /40,.57 
/4.77 1.5.2 0 . 0 5 0  0 . 1 8 0  .U. 88 
5.96 q7.6 0.08/4 0.126 39.68 

GSIG BSLOW IS SSIG 

UG = 10. 511 
3 .02  0 . 6 0 0  40 .51  
5.  O0 O. 503 4 , .  50 
3 .10  0 . 4 8 8  4 6 . 9 3  
9 .92  0 . " 6 6  4 9 . 2 7  

15 .30  O. 411 53 .57  
20 .91  0 . 3 7 6  5 9 . 9 7  
15 .00  0 . 3 2 9  6 6 . 0 9  
15,.00 I). 255 7 4 . 9 2  

O. 250 
UG = 17.26 

2 . 2 7  0 . 6 0 0  3 7 . 7 6  7 . 9 1  
2 .80  O. 533 42 .98  6 . 6 0  
3, 18 O. 495 48.25 10 .50  

15. O0 O. 470 4 9 . 4 6  13. 26 
10 .00  0 .431  53 .82  1 , , 5 1  
26 .69  D.400 5 8 . 0 5  15.57 
11.86  0 . 3 7 2  63 .09  12 .77  
17.34 0 . 3 1 9  71 .81  20 .88  

O. 264 
O. 246 
78 UG = 1. 

2 .85  
2 . 9 0  
2 . 9 5  
5 . 0 0  

UG= 13. 
2. 62 
6 . 0 0  
9 . 5 8  

12,.61 
" . 1 3  

10. O0 
19. 75 
13.41 

OG = 0. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

UG = 7. 
2.70 
8.00 
3.03 

6.6/4 
3 . 8 8  
5 .00  

10 .29  
6 . 9 7  
8./45 

11.22 
10.00 

0 . 5 3 5  4 2 . 1 6  5.1/4 
0 . " 2 0  " 8 . 7 5  6 . 0 0  
0 . 3 4 0  5 7 . 2 2  5 . 0 0  
0 . 2 " 2  70,77 , . 3 9  
95 
0 . 5 7 0  4 1 . 3 8  6 . 1 9  
0 . 4 9 5  43 .78  7 . 0 8  
0 . 4 8 7  /44,; 97 7 .41  
0. 458 4 8 . 6 2  8 . 8 2  
O. "10 5 1 . 6 7  11 .29  
O. 390 5 6 . 0 5  13.82 
O. 359 66 .66  13 .73  
0 . 2 0 5  77.5/4 8 . 3 3  
O. 205 
03 . . . . . . . . .  
0 . 5 0 "  4 1 . 2 5  2 . " 5  
O. 4 6 5  4 5 . 3 2  5. 28 
0 . " 1 0  " 9 . 3 5  5.;00 
O. 349 5 3 . 8 3  2. 12 
0 . 3 1 0  58-,21 2 .83  
O. 249 611.31 2 . 6 6  
11 - 
O. 523 I10.57 
O. "80  U/4.88 
O. 472 /46.99 

2 . 7 0  
3 .71  
6 .51  
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Ta51e la  (continue~) 

UL H ESLOW EGUPP IG GSIG ESLOW iS SSiG 

. . . . . . . . .  G75G13 AB UG = 7. 07 . . . . . . . . . .  
7.  1~ 5 0 . 4  0=02a 0 . 1 7 7  ~E=66 6=9S 0 . 3 9 0  5 0 . 6 7  6 . 6 9  
8.35 56_~2 0.030 0.178 56=77 7.50 0.346 56.77 7,72 
9=5~ 62=8 0.075 0.218 60a00 10.00 0.330 63.55 5.33 

376C13 AB UG = 0.95 
3.58 37,8 0.035 0.035 37~36 2.68 0.5~5 37.36 2.68 
4 . 7 7  4 1 . 0  0 . 0 0 0  0 . 0 4 7  41 .53  4 . 8 0  0o481 4 1 . 5 3  4,,83 
5.96 4Q,8 0.000 0.065 43.00 12.00 0. ~0 ~3.18 3.31 
7,,16 4 7 . 9  0,,,010 0 .101 45 .00  2 . 9 2  0 .471  4 7 . 9 3  7,,03 
8~35 53=0 0.000 0.059 46.00 7.50 0 . 4 0 0  51.56 ~8 
9.54 56,.0 0.000 0.055 55.42 5.50 0.373 55.42 5.25 

I0~7a 62.2 0=000 0.022 60.08 38.~I 0.326 60.08 2.15 
37;J13 AB UG = 12.~7 

2.39 39=3 0. 155 0.255 ~0~61 7.00 0.580 ~0.61 6.90 
3.58 45.0 0.131 0.255 37.00 10.00 0.512 43.25 5.47 
~77 46.7 0. 120 0.257 ~2.00 7.50 0.~78 ~5.25 7.83 
5.~96 48.7 0.098 0.257 40.97 5.83 0.437 49.22 11.19 
7.16 53=1 0.090 0.271 4~=~3 10.02 0.41~ 52.64 9~18 
8=35 59.9 0.082 0.277 50.03 9.86 O. 382 58.19 11.21 
9.5~ 66=8 0. 057 0.266 ~9.61 22.87 0.313 64.66 7.94 
10.7~ 70.2 O, 09'4 0.278 60. 19 11.20 0. 275 73.57 12.07 
1 1 ~ 3  86.3 0 . 2 5 0  

G79L13 AB UG = 15=65 
2.39 ~1 .0  0.178 0.307 ~1.98 7.50 0.570 81.98 6.19 
3.58 45=9 0.160 0.317 41.00 7=15 0.520 ~.60 6,.12 
~77 ~8.~ 0.150 0.312 ~7.00 8.01 0.468 47.57 7.05 
5.96 52.9 0. 123 0.315 42.59 7.81 0.~50 50.82 12.37 
7.16 58,=3 0.120 0.310 50.00 17.00 0.430 55.41 19.17 
8.35 61.7 0. 102 0.33~ 50,.60 19.~5 0.356 61.99 12.76 
9=5~ 67.1 0.105 0.319 57;00 16.06 0.321 67.69 11.93 

10,=72 7 0 . 5  0. 112 0 . 2 9 3  5~.06  13 .89  0'- 273 7 6 . 0 9  17,.70 
11,=93 9 2 . 3  0,~233 

4°77 q0.2 
5.96 44=5 
7,= 16 47.3 
8~ 35 51.4 
9.54 55.3 

I0~7~ 60=6 
11=93 6~.I 

G80B13 AB 
0.000 0.025 41.25 
0. 000 0.022 ~2.67 
0.000 0.013 46.18 
0 . 0 0 0  0 . 0 1 9  50 .~3  
0 . 0 0 0  0 . 0 1 3  5 4 . 5 0  
0.000 0o005 58. 56 
0.000 0.018 63.35 

G82Ei3 AB 
0= 103 0. 170 26.02 
0.085 0.129 ~0.~6 
0.0~6 0.143 29.13 
0. 080 0. 162 86= 36 
0.080 0.171 50.22 
0.070 0.182 54=00 
0. 050 0-201 58.5~ 
O. 080 0. 175 63.00 

2.39 37.0 
3= 58 40= 2 
q.77 q~.3 
5.96 46.8 
7.16 49.0 
8,= 35 54~9 
9= 5~ 62,5 

10~7~ 69.8 

2.70 0. 534 ~ I. 25 5.29 
3. 23 0. 500 ~2.67 3.85 
3.09 0.~ 475 f46. 18 6. 57 
2.96 0.41 0 50,= 43 3.93 

19= 94 0. 380 53.89 4.86 
2.71 0.351 58.56 2.71 
5.00 0. 319 63.35 4.52 

UG = 3. 58 ......... 
8 .27  0,.601 3.5.41 4 . 2 2  
5.00 0~5~9 40.46 .4.52 

23. 79 0. 512 42.96 4= 25 
2.50 0.~60 46~36 5w9~ 
6.00 0.430 50=22 6.06 
6.00 0= 380 54= 00 5.96 

16 .53  0 . 3 5 9  6 1 . 7 5  4,=70 
8 .61  0 . 3 1 0  6 9 . 3 2  6 . 9 5  
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Table 14 (continued) 

,UL H EGLOW 
m .  

11.93  7 4 . 6  0 .060  

2.39 37.2 0.116 
3.58 =1.2 O. 106 
4.77 44.6 O. 085 
5.96 ~7.5 O. 075 
7 . 1 6  53 .4  O. 080 
8 . 3 5  55.9 0. 075 
9.54 62.3 0.080 

10.7= 72.0 O. 100 
11.93 83.3 O. 120 

2.39 38.5 0.129 
3.58 42.0 0. 138 
4.77 45.5 O. 114 
5.96 47.9 O. 101 
7.16 53.7 O. 096 
8.35 56.2 O. 065 
9.54 62.9 O. 1 0 0  

10.7= 70.9 0. 096 
11.93 86.3 

EGUPP 

G82E13 
0 .166  

G85F13 
0 .212  
O. 165 
0 .183  
0. 198 
0 .211  
0,,209 
0 .219  
0 .217  
0.181 

G86H13 
0 .229  
0 .231  
0 .220  
0 . 2 1 9  
0 .219  
0 . 2 2 6  
0.251 
0 .249  

G87113 
2.39 39.3 0.170 0.247 
3.58 42.= 0. 1=0 0.2=3 
4.77 46.2 0.129 0.239 
5.96 47.6 0.115 0.250 
7 . 1 6  53 .3  0 .083  0 .246  
8.35 59.7 0.095 0.250 
9.54 62.9 0 .100  0 .271 

10.7= 70.7 0.079 0.25= 
11 .93  87 .3  

. . . . . . . . . . .  G88tq13 
1 .19  3 7 . 2  0 .203  0 .343  
2 . 3 9  == .1  O. 200 0 .32=  
3 . 5 8  4 7 . 0  0 .190  0 .332  
4.77 51 .0  0 . 1 = 5  0 .334  
5 . 9 6  5 2 . 9  0 .131  0 .340  
7 . 1 6  5 9 . 1  O. 112 0 .3=0  
8 . 3 5  65 .1  0 .100  0 .332  
9 . 5 4  8 1 . 3  0 . 0 8 6  0 . 3 0 6  

10 .74  88 .3  
1 1 . 9 3  9 3 . 3  

~13A16 
5 . 1 4  4 2 . 0  0 .000  0 .000  
5 . 8 7  44 .4  0 .000  0 .000  
6 . 6 0  46 .6  0 . 0 0 0  0 .000  
7 . 3 4  4 8 . 8  0 .000  0 .000  

IG GSIG ESLOW IS SSIG 

AB UG = 3.58 
70.00 20.00 0. 275 75.70 8.06 

AB UG = 5. 31 - 

30.31 8.70 0.592 37.38 3.85 
=1.82 5.00 0.523 Ul.82 =.87 
38.06 17.31 0.487 44.67 3.52 
=7.73 2.8= 0.=62 =7.73 =.00 
41 .48  10 .43  0. 425 51 .62  6 .61  
57 .00  6 . 5 0  0 .382  5 7 . 0 0  6 .=1  
62.  i14 6 . 0 0  0 .341  6 2 . 4 4  4 . 7 9  
73 .69  7 . 5 0  0 . 3 0 0  73,~69 2 . 7 9  
80 .98  5 . 0 0  0 . 2 7 5  8 0 . 9 8  3,,81 

AB OG = 8.81 
29 .55  9 . 2 4  0 . 5 7 6  38 .87  3 . 2 2  
4 2 . 1 3  6 . 0 0  0 .533  42 .13  5 . 2 9  
41 .27  17 .62  O. 500 44 .87  5 .00  
=8 .33  5 . 0 0  0 .=59  48 .33  8 .38  
44 .86  5 . 0 8  0. 420 52 .57  6 . 9 4  
=7.41 13.51 0 . 3 7 7  56 .86  8 .1=  
58 .00  10 .00  O. 320 64 .90  5,.00 
62 .=7  14 .46  0 . 2 9 0  7 2 . 7 7  5 . 6 8  

O. 247 
AB UG = 10.54 

39.81 6,.00 0. 581 39 .81  5. 58 
=2 .96  5 ; 5 0  0 . 5 1 8  42 .96  5 . 2 9  
=1 .42  13.51 0 . 4 8 5  0 5 . 2 4  0 . 9 9  
42 .88  =,, 64 O. 059 4 7 . 7 8  6 .11  
42 .32  7 .66  0 . 4 2 2  5 2 . 0 2  10.00 
53 .00  10.00 0 . 3 7 0  5 8 . 2 7  10 .00  
58 .00  12 .00  0. 325 6 4 . 8 5  8 .39  
60 .29  25 .82  0 . 2 5 9  73 .83  4 .74  

0 .260  
~B UG = 17. 26 - 

36 .26  8 . 3 8  0 . 6 4 4  36 .26  8 . 3 8  
41 .59  7. a0 0 . 5 = 9  4 1 . 5 9  7 . 3 7  
43 .00  13 .46  0 . 5 0 9  45,.11 7 . 2 6  
4 2 . 9 7  8 . 5 4  0 . 4 5 8  =7 .43  7 . 0 6  
42 .88  10..00 0 . 4 3 5  5 0 . 0 2  11.61 
50 .00  15 .00  0 . 4 2 5  56 .35  2 0 . 0 0  
46,.17 28,.91 0 . 3 6 8  6 1 . 4 7  15 .24  
=9,.32 21 .16  0 . 3 2 3  69 .23  18 .65  

O. 265 
0. 257 

I N  UG = 0 . 0 0  
0.00  0 . 0 0  0.51,3 =2 .93  2 .15  
0 .00  0 . 0 0  0 .499  4 4 . 4 3  2 . 7 0  
0 . 0 0  0 . 0 0  0 .  =6  8 4 6 . 9 5  3 . 0 0  
0 .00  0 .00  O. 0,31 49 .00  1 .45  



Table 114 (continue~) 

UL H E~LO~ EGUPP 

277 

IG GS IG ES LOW IS  SS!G 

~=a0 40=6 0.00~ 
5.14 42.0 0.005 
~.87 ~a~5 0~000 
6=60 46.5 0.000 
7. 3~ ~9~2 0~000 

~oa0 [.I. 0 , , 9  0=010 
5.1~ 42.9 0.000 
5.87 ~5, I 0= 007 
6=60 47.7 0.015 
7=3~ /49,=9 0°000 

~a0 140.=8 0.020 
5= 1~ ~3.5 0. 010 
5= 87 ~6~1 0.012 
6.60 a8.6 0.015 
7 .3~  51 .1  0 .000  

~ aO ~2.0 0. 03a 
5.1~ 4~.2 0.028 
5,, 87 e7. I 0. 031 
6.60 50 .1  0°037 
7.3~ 52.9 0= 052 

3,67 39.7 0.0a6 
4, 40 ~2.2 0.01-33 
5.1~ ~= 3 0. 036 
5.87 47,3 0.054 
6=60 50=2 0.060 
7 . 3 4  53 .5  0. 044 

3 . 6 7  3 9 . 9  0 . 0 5 9  
14= aO ~ 2 . 3  O. 0147 
5., 1;4 4~ .4  O. 051 
5=87 ~7.6 0.0141 
6.60 50.9 0.060 
7= 314 53,. 6 O. 011, 1 

3.67 39=6 0. 06a 
~=q'O 42.7 0.056 
5.10, 0,5.3 0.05~ 
5.87 47.8 0 .050  
6~60 51.9 0.070 
7.34 54,~ 0 O. 06 0 

3.67 41.4 0.058 
4= 140 ~3.6 0. 061 
5.14 45.0 0.051 

S14D16 
0.00~ 
0.025 
0.026 
0.025 
0.022 

S15E16 
0.037 
0 . 0 4 3  
0 . 0 ~  
0.059 
0 . 0 8 ~  

~I 6F16 
0.067 
0.079 
0.093 
0.117 
0.117 

~17016 
0 .09~  
0.109 
0. 122 
0 .146  
0 .  153 

Sl  8H16 
0.086 
0.088 
O. 120 
0 .136  
O. 173 
0.188 

G19116 
0 .100  
0 .111  
0 . 1 1 6  
0 .1~8  
0.181 
0.199 

S20J16 
0.101 
0 .118  
0.  138 
0.155 
0. 178 
0.223 

G21K16 
0.08~ 
O. 086 
0.101 

IN 
a0~3~ 
42.00 
8ao 3~ 
47.00 
50. 00 

IN 
Q1.00 
42.16 
~5.00 
51.73 
50=00 

lrN 
41,.00 
43 .66  
U6o00 
53.00 
51=61 

IN 
~3.. 00 
44=09 
47.00 
58.80 
52.70 

IN 
llO. O0 
43..00 
~.20 
45.00 
53=00 
55.00 

40.64  
($3. 08. 
qq .17  
f43.04 
5 2 . 0 0  
5 1 . 3 8  

I N  
e O. 37 
~2.84 
~5.00 
42.39 
52. 10 
52.10 

42=43 
~3.51  
49 .20  

OG = O. 
1.=70 
2 .20  
2 . 7 0  
4,= 20 
2.  O0 

UG = O. 
3 . 0 0  
4 . 0 0  
2 . 8 3  

15=7;4 
2. 20 

US = 1. 
2.= 70 
2 .50  
5.00 
4 . 0 0  
2.40 

[IS = 1 .  
2.33 
2.47 
3. 70 

11.56 
3.00 

UGI = 2. 
3.~0 
2, 16 
2. a3 
3.70 
7,.60 

O= 561 ~0.30, 1,=69 
0,, 525 4 2 . 9 9  2.. 18 
0 . ~ 9 7  ~ 3 0 ,  2,.67 
0. 464. ~7.72 /4,=16 
0o/429 50=36 1.95 
88 
0~50,7 4 1 . 5 8  1=67 
O. 520 4 2 . 1 6  q=O0 
0,.~90 ~,a.90 2,=87 
0 . 4 5 1  48.28 3 , ~ 6  
0~.= 435 5 1 . 0 0  2 . 1 8  
32 
0~558 4 1 . 3 3  2 . 6 9  
0,. 510 4 3 . 6 6  2 . 4 2  
0;= ~80 4 7,= 3~. 4,=58 
0,.450 50..61 2;.04 
0,= ~20 514,61 2 . 4 0  
7~ 
0.538 43.03 2.19 
0= 495 q.4~ 09 2, 58 
0=~70 a8~38 3.72 
0°450  5 1 . 1 3  q.o50 
O= ~30 52.69 2.80 
18 
0,= _56~- -eO,= eO 
0 . 5 3 2  4 3 . 0 3  
O. 50 3 I~Q,= 20 
O.q.66 45~. O0 
O=Q50 51,3~ 

3.36 
2. 19 
2.62 
3.70 
2.31 

8100 0.410 53.74 
UG = 2, 61 - ................ 

3.55 0.56 5 
2,. 119 0.535 
3.00 0.506 
6.20 0. ~65 
6,23 0. 430 
16L27 0.~13 

UG = 3.03 
3 . 9 0  0,.564 
2. q9 O. 533 
3,=00 O, ~95 
5,= 83 0 . 4 5 8  
2 . 3 5  O= ~20 

10~, 62 0,. qO 3 
OS, = 3.4'5 

2~, 18 '0 .5/45 
2. 52 O= 533 
3 . 0 7  O. 498 

8.00 

q.0.64 3.55 
~3.08 2.21 
4~'17 2.61 
U8.80 3.78 
51.64. 2,41 
55..62 6.78 

~0.37 3.89 
42.8/4 2. 85 
~ 70 2~80 
q.94 20 q.~ 29 
52.10 2.58 
56.14 6, 9/4 

q.2, 43 1.97 
a3,51 2,37 
44,52 2.73 

f 
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Table 14 (continued) 

UL H E~LOW EGUPP IG GSIG E~LOW IS SSIG 

5.87 ~8.5 
6.60 52.3 
7.3~ 55.3 

321K16 IN UG = 3.~5 
0.063 0.135 41.86 6.13 0.459 49.72 3.66 
0.075 0.186 54.11 4.70 0.433 51.90 4.73 
0.097 0.232 56.06 5.18 0.406 57.0~ 5.93 

S22L16 IN UG = 3.86 
0.086 0.11~ ~I.45 3o30 0.563 ~I.45 3.32 
0.080 0. 127 ~3.41 2. 32 0. 538 43.41 2.33 
0.080 0.129 45.00 3.00 0.508 Q~.95 2.89 
0.101 0.159 56.70 4.46 0.465 50.29 3.58 
0.095 0.192 54.86 2.23 0.~33 52.64 2.78 
0.063 0.239 52.34 15.54 0.~09 56.89 6.24 

G23R16 I~ UG = 4.26 
0.088 0.117 35.92 2.52 0.548 40.82 3.12 
0.088 0. 122 ~3.~0 2.30 0.525 43.=0 2.33 
0.074 0.133  4 5 . 0 0  3.00 0.497 44.80 2.84 
0.099 0.155 56.45 Q. 60 0.464 49.93 3.68 
0.110 0.181 53.00 3.00 0.~40 52.91 2.88 
0.096 0.232 53.00 13.48 0.390 58.01 Q.97 

- ~13A16 AB UG = 0.03 --~-- 
0.000 0.000 0.00 0.00 0.541 42.77 2.10 
0.000 0.000 0.00 0.00 0.499 44.23 2.63 
0.000 0.000 0.00 0.00 0.~70 ~6.64 3.15 
0. 000 0.000 0.00 0.00 0. 437 48.69 2.58 

G1UD16 AB UG = 0.~u 
0.000 0.004 39.31 2.00 0.558 39.31 2.07 
0.000 0.030 42.65 2.10 0.525 42.65 2.06 
0 .000  0 .026 44.24 2 . 6 3  0 .497  4 4 . 2 4  2 . 6 3  
0 .000  0 .025  47 .00  4..10 0 .463  47 .31  4 .06  
0 .000  0 .022  48 .70  2 .91  O. 433 48 .70  2 , 8 4  

G15E16 AB UG = 0.88 
0.010  0 . 0 3 7  qO.O0 3 .00  0 .552  4 0 . 2 5  3 .01  
0.000 0.0~3 50.00 7.50 0.513 42.52 2.52 
0.007  0 .04~  44 .68  2 .80  0 .490  44 .68  2 . 7 9  
0 .010  0 . 0 5 9  43 .59  2 .39  O. tl56 i t 7 .79  3 . 8 0  
0 .000  0 .084  53 .00  6 . 0 0  0 .433  50 .56  2 . 0 2  

G1614'16 AB UG = 1.32 
0.035 0.067 49.78 5.13 0.556 41.00 3.14 
0.000 0.079 ~3.38 2.32 0.520 43.38 2.32 
0.015 0.093 45.50 7.00 0.480 47.02 4.80 
0.010 0.117 49.63 8.50 0.~55 49.00 4.50 
0.000 0.117 51.~0 2.32 0.425 51.40 2.32 

G17G16 AB UG = 1.7~ 
0 .033  O. 09r4 48 .12  7.0/4 0 . 5 3 8  l i 2 .82  2,.12 
0 . 0 2 7  0 . 1 0 9  43 .89  2 .46  0 .505  ~3 .89  2 . 5 0  
0 .028  0 .122  46 .00  5 . 0 0  0 . 4 5 6  48 .10  4 . 2 8  
0 .031  0 .146  55 .99  22 .22  0 . ~ 6 0  5 0 . 8 7  2 .13  
0.041 0.153 57.30 6.13 0.430 52.45 2.71 

3,.67 41 .0  
~.uO 4 2 . 8  
5. lU 45 .2  
5 . 8 7  49 .2  
6 . 6 0  52 .6  
7.34 55.3 

3.67 40.~ 
4. n0 42.9 
5.14 45.1 
5.87 ~8.8 
6.60 53.0 
7 . 3 4  55. 

5. la ~1.7 
5.87 43.9 
6.60 a5.9 
7.34 48.1 

,q. 40 4 0 . 0  
5.  lU 41 .7  
5 .  87 44 .2  
6 . 6 0  46 .4  
7 . 3 4  48 .5  

q. riO 4 0 . 0  
5. lU u2 .3  
5 . 8 7  44 .6  
6.60 47.2 
7,.34 49.2 

4 . 4 0  40 .4  
5. In ~2.6  
5 . 8 7  45 .5  
6 . 6 0  /.I.8.1 
7 . 3 4  50 .5  

~ . 4 0  4 1 . 6  
5. lU 43 .6  
5 . 8 7  46 .0  
6 . 6 0  U9. U 
7 . 3 4  52 .2  
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Table 1~ (continne~) 

UL H ESLOW EGUPP IG GS!G ESLOW IS SSIG 

S 1 8HI 6 AB 
3°67 38=8 0.0~0 0.086 39.00 
4.q0 41.4 0.0;42 0.088 45.67 
5. 1~ ~3.7 0.037 0 .120  t~= 00 
5=87 ~6.5 0.045 0.136 44=85 
6.60 ~9.5 0.0a6 0. 173 53= 77 
7.3~ 52.7 0.039 0.188 

G19!16 
3 . 6 7  39=1 O. 058 0 .100  
U,o t~O ~1.7 0.050 0.111 ~9.99 
5.114 43.9 0.0~9 0.116 43.97 
5=87 ~6.8 0.0~3 0.148 ~I. 12 
6.60 50.0 0.050 0.181 52.46 
7.3~ 52.7 0.0~3 0.199 49~87 

320J16 AB 
3=67 39.0 0.066 0 .101  40.o00 
4,,~.0 4 1 . 7  0 .051  0 . 1 t 8  48 .25  
5 .1~  ~ .  1 O. 0f49 O. 138 49.,95 
5.87 47.2 0.057 0.155 43.42 
6.60 51.2 0.075 0.178 52.00 
7.3;4 53.~ 0 .06~  0.223 51.71 

G21K16 AB 
3.67 39.8 O. 061 O.08q 40~51 
~= ~0 ~2.~ O. 055 0.086 I-$3,=00 
5.14 ~q.6 0.049 0.101 44.60 
5~87 ~7.7 0=070 0 . 1 3 5  48=00 
61.60 51.9 0.070 0.186 52.50 
7.3~ 5~=5 O. 105 0.232 56.12 

~22L16 AB 
3..= 67 40.3 O. 087 O. 11~ 40 ,50  
~ . 4 0  42.14 0 .077  0 . 1 2 7  43 .30  
5= 1~, !,,~= 7 0.072 0 .129  45.73 
5.87 48.1  0.090 0.159 43.98 
6.60 51.7 0.090 0.192 53.29 
7.34 5~.9 O. 100 0.239 54.00 

G23F/16 AB 
3.67 ~o .q  0.089 0 . 1 1 7  40 .66  
~=aO ~2.4 0.079 0.122 42.00 
5.14 4~=3 O. 069 0.133 /$6.91 
5~ 87 ~8.0 O. 091 O. 155 43. 26 
6.60 52.0 0.101 0.181 53.96 
7.3~ 5~=4 0.098 0.232 50.40 

......... PI 2A13 IN 
2.39 33.~ 0 . 0 0 0  0 .000  0 . 0 0  
3.58 #3.4 0.000 0 .000  0 . 0 0  
~77 ~9~I 0,.000 0 .000  0.00 
5..96 63 .4  0 .000  0 .000  0 . 0 0  
7.16 82.3 0=000 0.000 0.00 
8.35 106.3 

UG = 2.1B 
4.00 0. 561 
7.65 0. ~ 532 
3=00 0. 510 
2.85 0. 485 
10=~9 0 . 4 6 0  

56.37 7.10 0 . 4 0 8  
AB U G = 2. 61 
40.00 3.80 0.575 

6.97 0. 532 
2.26 0. 507 
3= 8~ O. ~59 
8.00 O. 430 
3.90 0. ~I0 

UG = 3 .03  
~ 20 O. 561 
9.46 O. 539 
5= 10 O. 500 
2 .33  O. 470 
2= 73 O~ ~ 0 
4=05 O. 410 

UG = 3.45 
3.50 0. 560 
2. 20 0.535 
3.00 O. 49 8 
~ 20 O, 465 
2.48 O. 430 
5. 2~ 0. 397 

OS = 3.86 
3.50 0.562 
2.26 O. 540 
2.64 0.511 
5.21 0. ~77 
2.80 0.4a0 
4=37 0.~15 

fIG = 4 . 2 6  
3,. 50 O. 546 
3 . 8 2  O. 531 
6 . 0 7  O. 499 
7,. 33 0,= ~72 
2 .56  O. 435 

12- 33 O. 387 
US = O. OD 

0.00 0./453 
O. O0 O. 320 
0. O 0 0 .  231 
0 , , 0 0  O. 160 
0.00 0.080 

O. 049 

39.78 3.51 
42.49 2.00 
43.95 2.53 
44. 85 2= 85 
51.05 2,20 
52.83 2.84 

40.09 3.75 
42. 80 2w 11 
83.97 2. 53 
4 8 . 5 0  ~..35 
51.29 2.29 
54;41 8=76 

~0.03 4 . 1 8  
41.81 3.03 
44~37 2.68 
48.75 4. 09 
51 .83  2,.48 
55.89 7.47 

40.51 3.46 
42.96 2.17 
44.37 2.68 
49.23 4=22 
52.26 2. 6/4 
57.00 5,,72 

4 0 . 5 4  3.50 
43.30 2. 29 
44.78 2.83 
49.22 q= 46 
52.31 2.'66 
57.01 5. 57 

40..66 3.47 
~2.00 3.82 
44.53 2.74 
48.99 4905 
52.46 4=64 
57.47 5=24 

32.57 2.3~ 
41.66 3.77 
50=11 2.50 
6 1 . 5 0  1 .64  
7 9 . 5 0  1 . 6 4  
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Table 1~ (continued) 

UL H E~LOW EGUPP IG GSIG ESLON IS SSIG 

- P13B13 IN UG = O. 
2.39 33.6 0.021 0.021 33.66 U.52 
3.58 43.9 0.003 0.003 41.44 2.38 
4.77 59.n 0.000 0.003 52.50 3. 16 
5.96 75.6 0.000 0.007 72.55 3.04 

PlUC13 IN OG = 0. 
1 .19  31 .4  0.051 0 . 0 4 0  27 .65  2 .65  
2 . 3 9  39 .2  0 . 0 1 9  0 . 0 , 5  34.60 2 . 2 5  
3 . 5 8  46 .2  0 .000  0 .035  42 .82  2 .96  
~ . 7 7  55 .3  0 . 0 0 3  0 . 0 2 7  5 5 . 0 0  15.50 
5 .96  98.3  

. . . .  P15D13 IN UG = 1. 
1 .19  35 .5  0 .082 0 .055  29 .51  1 .64  
2 .39  " 8 . 6  0 . 0 " 0  0 . 0 6 5  55 .17  2 . 6 0  
2 . 9 8  53 .5  0 .011 0 .060  30.31 12 .83  
3 . 5 8  69 .3  0 .010  0 .051  35 .00  30 .00  
4,.77 101.3 

P16E13 IN UG = 3. 
1 .19  43.4  0 .090  0 .103  33 .00  3. 16 
2.39 58.8 0.000 0.098 17.09 7.38 
2= 98 70.7 O. 093 O. 093 40. O0 40. O0 
3 . 5 8  9 1 . 3  
4.77 116.3 

P17F13 IN UG = 5. 
1 .19  60.2  0 . 0 8 9  0.151 29 .07  6 . 1 9  
2 . 3 9  66 .8  0. 100 0 . 1 4 4  42 .00  10.15 
2,.98 91 .3  
3 . 5 8  101.3 
4.77 134.3 

P22G13 IN OG = 7. 
1 .19  53 .8  0 .113  0 . 1 7 7  45 .00  5 . 9 0  
1 .79  69 .6  0 .083  0 .190  35 .00  14 .97  
2.39 81.3 0.076 0.150 27.57 9.48 
2 . 9 8  89. 3 
3 . 5 8  91 .3  

P23E13 IN UG = 8. 
1 .19  62 .6  0.121 0 .200  4 0 . 0 0  10.00 
1 ,79 82 .3  0. 103 0 . 2 1 3  45 .00  30 .00  
2 . 3 9  86.3  
2 .98  101,.3 
3 . 5 8  105.3  

t=19 81.3  
1 .79  86 .3  
2 . 3 9  111.3  
2=98 121.3 
3= 58 134.3 

P24113 IN UG = 10. 
0 .190  0.241 50.06 20 .00  

0 . ~ 4 5  33 .66  u . 5 2  
0. 268 41, 44 2 .38  
0 . 2 0 1  5~ .38  2 .32  
0 . 1 2 5  7 2 . 5 5  2 . 3 8  
93 
O. 520 
0 .431  
O. 295 
O. 200 
O. 123 
77 

27.65 4.08 
34.60 5.05 
42.82 6.65 
59.83 15.52 

0 . 4 8 2  29 .51  3 . 0 9  
O.U00 3 5 . 8 4  15 .00  
0. 384 3 6 . 2 0  21 .68  
0 . 3 0 0  ~ 8 . 3 9  2 1 . 2 7  
0 . 1 6 5  
51 . . . . . . . . .  
O. 470 3 1 . 0 6  1 9 . 3 5  
0 . 4 3 7  3 5 . 0 0  3 0 . 0 0  
O. 378 40.  O0 40. O0 
O. 330 
O. 140 
27 . . . . .  
0. 475 2 9 . 0 7  22 .00  
O. 341 42.  O0 24 .00  
0. 280 
0. 200 
0 . 1 1 5  
09 . . . . . . . .  
O. 460 3 5 . 0 0  17 .45  
0 . 4 3 7  3 5 . 0 0  25 .00  
0. 420 34° 45 41 .98  
0. 299 
0 . 2 1 2  
86 
0 . 4 5 0  
O. 386 
O. 334 
O. 275 
0 .181  
88 

40 .00  30 .00  
U5, O0 3 0 . 0 0  

0. 
O. 
O. 
0,. 
O. 

445 
385 
352 
231 
198 

QO. O0 50.  O0 
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Table 

UL 

1~ ( c o n t i n u e d )  

B ESLOW EGIIPP IG GSIG ESLOW IS SSiG 

I. 19 84~ 3 
1.79 97.3 
2.39 10a= 3 

2.39 33=5 0.000 
3.58 43.2 0.000 
a~77 a8=5 0.000 
5.96 63.4 0.000 
7.16 82.3 0.000 
8.35 106=3 

2.39 32.4 0.021 
3.58 ~1.5 0.000 
4=77 61.1 0.000 
5~96 74=1 0°000 
7.16 95.3 

P25J13 IN UG = 12.39 
0. 382 
0.386 
0. 335 

P12A13 AB OG = 0 .03  
0.000 0.00 0.00 0. Q58 
0 .000  0 .00  0 .00-  0 . 3 4 4  
0 .000  0.,00 0,.00 0 . 2 3 8  
0 .000  0 .00  0 . 0 0  0. 155 
0.000 0.00 0.00 0`=090 

0. 049 
P13B13 AB OG = 0.~ 
0.021 33.30 4`=21 0.~42 
0.009 31.38 10= 00 0. 270 
0 . 0 0 2  54.80 2 . 4 7  0 .  201  
0 . 0 1 2  72 .55  0,=72 0 . 1 2 3  

0.066 
................. P 14C13 AB 
1.19 28.6 0.060 0.040 27.46 
2.39 35.6 0.008 0.0~1 16.3~ 
3.58 q q .4  0.000 0 .0q0  ~2.22 
~=77 62.7 0.035 0.035 61&0~ 
5.96 98.3 

P15D13 AB 
I=19 32.7 0.071 0.050 32.7p 
2.39 39.2 0=027 0.061 25=50 
2.98 52.3 0=029 0.062 37.97 
3=58 72=2 0. 010 0.069 33.95 
~=77 101 .3  

1.19 48.9 
2.39 59=0 
2.98 40i4 
3=58 91.3 
4.77 116.3 

P 16E13 AB 
0.088 0.127 48.90 
0.000 0.111 25=55 
0.098 0.098 40.40 

P17F13 KB 
0 .100  0 .140  34.50 
0 . 0 6 5  0 . 1 3 0  42.1~ 

P22G13 AB 
0.096 0.150 3~50 
O. 079 0.180 40°34 
0. 100 0. 169 55. 00 

1.19 62.2 
2= 39 73.6 
2.98 91.3 
3=58 101.3 
~. 18 121.3 
~77 13~,= 3 

i. 19 54° 7 
1.79 6~= 5 
2. 39 81.3 
2.98 89.3 
3.58 91.3 
4.77 134`=3 

UG = 0 .93  - 
10 .00  0 . 5 2 1  

~= 62 
7 . 0 0  
9= 75 

[IG = 1 .  
2 . 0 0  
1 . 6 ~  
2 . 9 0  

17 .21  

0=/4~2 
0 . 3 0 0  
O. 20 0 
0. 128 
77 
0. 493 
0.  t413 
0. 365 
0~ 30 0 
0. 170 

UG = 3 . 5 1  
3 0 . 0 0  0. 464 

10,~ 00 0,, a35 
/40.00 0 . 3 6 8  

0,. 250 
O. 130 

UG = 5.27 
4.00 0. 437 
9`=00 0.3~1 

0 . 3 1 4  
0. 200 
0. 170 
O. 098 

UG = 7.09 
3.00 0 . ~ I  

13,. 72 0. 439 
20.00 0.37~ 

0 . 2 3 0  
0. 190 
0 . 1 0 7  

32.~8 2.37 
40.84 2. 60 
~9.95 2.56 
61.50 1.64 
79.50 1.6~ 

33.30 4.21 
QI.21 2.a7 
54.80 2.47 
72.55 2.38 

27.46 4= 09 
35.00 7.00 
42.22 7.40 
61.0~ 9=75 

32~ 70 6.00 
33.73 11.26 
37.38 18.26 
~9.~0 20.~1 

29., O0 20. O0 
28,= 91 20.  O0 
4 0 . 4 0  40;  O0 

35.OO 25 .00  
~2.1~ 27.57 

3~50 3 0 . 0 0  
27.91 22.92 
36.77 3~. 13 
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Table la (continueR) 

OT H ESLOW EGUPP IG GSIG ESLOW IS SSIG 

. . . . .  P23B13 F.B OG = 8 .86 
1 .19 61 .3  0. 128 0 . 2 1 5  =6 .37  2 .68  0. Qa3 =0 .2a  13 .10  
1 .79 82 .3  0 .122  0 . 2 1 7  50,.00 10 .00  0 . 3 8 2  39 .31  22 .28  
2 . 3 9  86 .3  0 .27  0 
2 . 9 8  101.3 0 . 2 0 0  
3 . 5 8  105.3 0 . 1 5 0  
~,.77 1 3 a .  3 O. 110 

. . . . . . . . . . . . . . . . .  P2a I13  F.B gG = 10.88 
1 .19  81 .3  0 . 1 5 0  0 . 2 6 0  5 5 . 0 0  20 .00  
1 .79 86 .3  
2 . 3 9  111,,3 
2 .98  121.3  
3 . 5 8  134.3 
4 . 7 7  13U. 3 

. . . . . . . . . . . . . . . . . .  P25J13 F.B 
1 .19  8a.  3 
I. 79 97.3 
2.39 I0U. 3 

58 134 .3  
77 13U. 3 

. 

- -  P13E16 
2,. 20 2U. 9 0 -000  0 . 0 0 0  
2 . 9 4  3 1 . 0  0 . 0 0 0  0 .000  
3.67 33.5 0.000 0.000 
/4. q0 3 7 . 3  0 . 0 0 0  0 . 0 0 0  
5 . 1 a  ~6 .9  0 . 0 0 0  0 . 0 0 0  
5 . 8 7  5 1 . 8  0 . 0 0 0  0 . 0 0 0  

.......... P 1 t t B 1 6  
2 . 2 0  25 .2  0 .001 0 .009  
2.9U 30 .3  0. 000 0 .  007 
3 . 6 7  3 5 . 6  0 .008  0 ,005  
4.  a0 3 8 . 8  0 . 0 0 0  0 . 0 1 0  
5.14, 43 .5  0 . 0 0 0  0 .004  
5 . 8 7  51 .2  0 . 0 0 0  0 . 0 0 5  
6 . 6 0  59 .5  0 .000  0 . 0 0 5  
7 . 3 a  68,.1 0 . 0 0 0  0 . 0 0 5  

................ - P15C16 
2 . 2 0  23 .7  0 . 0 1 0  0 . 0 1 6  
2 . 9 4  2 6 . 8  0 . 0 0 0  0 .010  
3 . 6 7  3U,,U 0 . 0 0 0  0 . 0 1 2  
q .q0  39.1  0 . 0 0 0  0 .013  
5 . 1 ~  U7.6 0 . 0 0 0  0 . 0 1 2  
5 . 8 7  53 .0  0 . 0 0 0  0 . 0 1 3  
6 . 6 0  61 .9  0 . 0 0 0  0 .011  
7 . 3 4  6 5 . 0  0 . 0 0 0  0 .010  

. . . . . . . . . .  P16D16 
2 . 2 0  23.1  0 .00q  0 . 0 1 3  
2,.9U 27. U 0 . 0 1 3  0 . 0 1 3  
3 . 6 7  3 0 . 6  0 .010  0 . 0 1 3  

UG = 12. 

I ~  OG = 0. 
0 .00  0 . 0 0  0., a, 77 
0 . 0 0  0 . 0 0  0 .  384 
0 .00  0 . 0 0  0 .301  
0 ' 0 0  0 . 0 0  0. 247 
0 .00  0 . 0 0  0 . 2 2 6  
0 .00  0 . 0 0  0 . 2 0 0  

IW OG = 0 . 1 1  - 
25.57 2.64 0. 490 
27. 66 2~. 59 O. 380 
33.00 1.45 O. 287 
38 .51  2 .~0  0.2UO 
43 .27  2 . 3 0  0. 200 
ag. 00 1 .50  O. 165 
57 .00  2 .50  O. 145 
65,.00 2 .50  0. 110 

IF UG = O. 
23. 16 2,, 12 a88 
26. q0 4 . 2 0  385 
32. U6 3.~0 260 
40.98 4.20 266 
U6.79 5.00 185 
51.79 5.00 170 
58.67 3.00 lU5 
67.89 3.00 

IF gG = 0 .  
17.00  1 . 4 5  
26.33 5. 3O 
33.0O q .50  

0. ti~4 5 0 . 0 0  
0. 300 
0. 250 
0. 200 
0. 170 
0 . 1 0 0  
3~] . . . . . . . .  
O. 250 
0. 200 
0 , 1 5 0  
0. 130 
0. 107 
O3 

30. O0 

25.00 1.a5 
28.37 2. 68 
33.00 1.u5 
36.57 2.75 
a2.38 u.u7 
Q9.00 3 . 0 0  

25. 57 2.6. 
27.66 2.u2 
33.00 1.45 
38.51 2.36 
~3.27 2. 28 
u9.00 1.Q5 
57. O0 2.50 
65.00 2.50 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 115 6 7 . 8 9  
~ . . . . . . .  

O. 53 8 23.53 
0. a13 26.33 
o. 3~ I 33.32 

23 .16  2..12 
26.•0 4,, 18 
3 2 . a 6  3 .~3  
Q0.98 5 .00  
u 6 . 7 9  5 . 0 0  
5 1 . 7 9  5,, 00 
5 8 . 6 7  3,.00 

3 . 0 0  

3 . 6 8  
5 .27  
4 . 5 0  
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Table 1~ (contin~e~) 

UL ff E~LOW EGUPP IG 

~©nO ~.2 
5. la q7.6 
5.87 56,0 
6. 60 6E,7 
7.3a 76.6 

P16D16 TN 
0 . 0 1 0  0 . 0 1 2  ~9.2~ 
0 .010  0 . 0 1 0  q9.91 
0 . 0 1 0  0 . 0 1 5  56 .02  
0 . 0 1 0  0 . 0 1 6  6 7 . 6 0  
0 . 0 1 0  0 . 0 1 0  75~86 

P17E16 IN 
0. 019 0 . 0 2 5  19,90 
0. 013 0.023 39.60 
0.022 0.028 ~6.51 
0.02~ 0.026 ~9.00 
0.020 0.023 63=70 
0.03 0 0. 035 67. 75 
0=020 0 .021  73,=00 

- - -  P18~16 I ~  
0.0~7 0.0Z~7 19,35 
0.026 0.056 19.20 
O~ 013 0.0~6 52=00 
0 . 0 1 9  0 .051  6 5 . 0 0  
0= 020 0.0L~9 50,=00 
0.05~ 0.057 62,79 

P19816 I~ 
0.058 0.061 18.9~ 
0 . 0 3 1  0 .061  3 8 . 5 9  
0. 033 0 . 0 6 0  59 .08  
0 . 0 2 9  0 ; 0 6 6  ~9=86 
0 . 0 ~  0 . 0 7 7  58 .26  

P20H16 I N  
o.o6o 0;0.73 18.52 
o.o, o o o71 25.00 
o.o 2 0;075  i`=87 
0.025 0,078 55.1o 
0~030 0,077 ~5=53 

P2~T16 IN 
0,088 19.18 
0~092 ~ = ~ I  
0 .079  23 .5~  
0 , 0 8 0  25 .21  

2.20 28.5 
2.9q 39.6 
3,67 =8,2 
~qO 5~.7 
5.1¢ 63,7 
5.87 6~.5 
6~ 60 73,= 0 

I. ~7 26~ 2 
2.20 36.0 
2,9~ 51.9 
3.67 61 .~ 
Z==O 509a 
5.1~ 77.0 

1 .  ~7 36=q 
2. 20 aO= 2 
2.9~ 56~8 
3.67 62.0 
q= 40 73.0 
5, 1~ 82,0 

0=73 39=6 
1. ~7 q3.0 
2~ 20 57=0 
2.9~ 62, 8 
3, 67 73~ 0 
q~= q0 8 1 . 0  

0,=73 q0 .2  0 . 0 q 0  
1,.~7 =8=6 0 . 0 5 1  
2 . 2 0  q2,,, 2 0. 036 
2,9~ a~5 0 . 0 = 0  
3= 67 80.0 

0,73 qO.8 0.080 
1 ,~7  ~5=5 0 . 0 5 =  
2, 20 66.3 0.055 
2,9~ 7~0 0=050 

0= 73 51= 8 0,= 08~ 
1,~7 57.5 0.065 

P22J16  Xlq 
0 . 0 8 3  30 .00  
0 . 0 9 9  ~3`'90 
0 . 0 9 7  55 .99  
0.  100 61,=62 

P23K16 I N  
0 .101  20 .02  
0 . 1 0 q  q 2 . 1 3  

SSIG SS!G ESLOW XS 

US = 0. L~f4 . . . . . . . . . .  
9 . 0 0  0 . 2 6 2  U9 .2~  
6~70 0. 180 q 9 . 9 1  
Q~90 0.150 56902 
9,00 0. 150 67960 
8.00 0, 12 5 75& 86 

UG = 0 .88  
9,=00 0 . 5 0 0  
I. q5 O. 3~7 
29 36 0. 328 
I~ q5 O. 193 
9= 07 0 . 1 = ~  

11 .00  0 . 1 3 5  
10 .00  0. 125 

US = 1 .33  
=,=50 0 =92 
9 . 9 0  0. 422 

10 .00  0 . 1 3 0  
7 . 0 0  0= l q 0  
6 . 0 0  0= 157 
2 . 2 6  0. 122 

US -• 1.77 
12 .00  0,. 500 
15 .00  0= 312 

4"=11 0 . 2 1 q  
8= 17 0= ! 92  
5, 95 O. 139 

0 . 1 0 0  
21 

%~08 
6&66 
~,90 
9 . 0 0  
8.00 

19,90 10.00 
23;28 16i72 
37, 20 37~ =3 
529 7q 18~ 76 
68,78 2 ~ 1 0  
67.75 1 ~ 0 0  
73, O0 10, O0 

19 .35  =951 
19 .20  9,= 87 
52*00  1 0 . 0 0  
62:- q3 17 ;70  
5 0 . 0 0  15 .00  
77.00 14.59 

~ w w m m ~ N o l m  

18.94 12.00 
38,59 15.00 
5q. 25 35.32 
5~. 8~ 66.51 
73,00 15 .00  

US = 2. 65 - ............... 
6=00 Ò " q62 19.18 5,97 

10 .00  0 , 3 3 0  e,~= t41 1 5 . 0 0  
5, 56 O. 300 27.02 25.67 
5, 17 0.222 52.33 UO.O0 

O. Iq7 
UG = 3 . 0 9  

10 .00  0 . 3 9 7  3 0 . 0 0  20 .00  
20900 0,.332 2 0 . ~ a  3 5 . 1 9  
29..12 0. 200 5 6 . 0 0  28,. 07 
50100 0. t 8 5  61:-62 52 .01  

US = 3 .51  
9=60 0, U27 20=02 9,58 
9 . 1 9  0;.338 42., 13 30..00 

UG = 2 .  
5 , 3 0  O~ 1469 1 8 . 5 2  5 . 3 0  

12 .00  0 . 3 9 1  2 5 . 0 0  15 .00  
7, 39 0=3=5 ~2,00 17,26 

11,97 0.200 55.00 20,00 
9.29 0= 165 73.00 25.00 

0 . 1 1 2  
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Table l t l  (continaea) 

UL H E3LOW EGUPP IG GSIG E~ LOW IS SSIG 

2- 20 65.0 O. 047 

0.73 52.9 0.060 
1.47 51.7 0.062 
2.20 62.5 0.058 

0 . 7 3  31 .2  0 .055 
1 .47  63 .9  0 .051  

2.20 2~.9 O. 000 
2.94 29.9 0.000 
3.67 33.2 O. 000 
4.~0 36.7 0.000 
5.1. 4 4 . 0  0 . 0 0 0  
5.87 55.6 0.000 

2 . 2 0  25.1 O. 000 
2 . 9 "  27,.5 O. 000 
3 . 6 7  33 .2  O. 002 
4 . 4 0  38 .8  0 .000  
5 . 1 4  43 .3  0. 000 
5.87 50.6 0.000 
6.60 55.0 0.000 
7.3~ 67. 0 0. 000 

2.20 24.5 O. 006 
2.94 27.8 0.005 
3.67 33.9 0.010 
4.40 34.5 0.000 
5. 1.  45.3 O. 000 
5.87 51.2 0. 000 
6.60 59.4 0.000 
7,.34 66 .0  0 .000  

~ m Q a ~  

2 .20  22 .6  O. 000 
2,, 94 26 .9  O. 007 
3 . 6 7  33 .5  O. 015 
4.U0 42,.2 0 . 0 0 5  
5 . 1 4  47.9 0 . 0 1 0  
5.87 54.7 0 .010  
6.60 65.7 0.005 
7. 34 69 .  1 O. 005 

m m m m m m | | m m m | |  m m m  r a m |  

2,, 20 27 .7  O. 019 
2,.94 4 4 . 9  0 .012  
3 . 6 7  48 .6  0. 016 
4. e0 53 ,.7 0 .022  
5. 1= 43 .6  0. 029 

P23K16 IN 
0 . 0 9 ,  52. 27 

P2 4L16 IN 
0,. 102 41 .00  
0 .098  51 .00  
0,.093 62 .00  

P 25~. 16 IN 
0.092 31 .00  
0 .090  6 . . 0 0  

P13A16 AB 
0 .000  0 .00  
0 .000  0 .00  
0 .000  0 .00  
0.000 0.00 
0 .000  0 .00  
0 .000  0 .00  

9 l a B 1 6  AB 
0 .009  25 .00  
O.O02 27,.35 
0 .005  31,50 
0 . 0 0 5  38.51 
0 .001 43 .24  
0 . 0 0 5  , 9 . 0 0  
0°000 57.00 
0 . 0 0 5  6 % 0 0  

P15C16 ~B 
0.011 23.2" 
0.016 27.02 
0.012 32. 13 
0.013 34.50 
0.004 45.82 
0 . 0 1 3  51 .49  
0. 009 59.75 
0.021 67.37 

P 16D16 RB 
0.018 23.33 
0 . 0 1 4  25 .77  
0 . 0 1 9  33 .59  
0 .012  41 .00  
0 .015  4 9 . 0 7  
0 . 0 2 1  5 7 . 2 8  
0 . 0 2 1  6 6 . 7 2  
0 . 0 0 7  6 9 . 0 0  

P1 7E16  AB 
0 . 0 2 2  2 0 . 2 5  
0 . 0 2 9  40 .00  
0 . 0 2 9  . 5 . 0 0  
0 .035  60.06 
O . 0 3 ,  6 3 . 3 9  

UG = 3.51 
26 .19  0 . 2 2 0  

UG = 3 .93  
10 .00  0. 300 
19,.00 0. 210 
19 .00  0. 190 

UG = 4 .34  
13 .00  0. 260 
30.  O0 O. 200 

UG = 0.0~ 
O. O0 O . . 7 2  
O. O0 O. 384 
0 . 0 0  0. 301 
0.  O 0 0 .  2 4 7  
O. O0 0 .  231  
0 .00  0 .20  0 

OG = 0.11 
3 .20  0. ~95  
2. 79 0. 380 
2,.00 0. 291 
2. ~0 O. 250 
3 . 0 0  0 . 1 9 5  
2 .00  0. 150 
3,.00 0. 130 
3 .00  0. 110 

UG = 0 . 2 ~  
2. O0 O. , 8 3  
3.60 0. 375 
3. 70 0.260 

10.00  0. 280 
3 .00  0. 190 
6 . 0 0  0. 175 
3. O0 O. I uO 
3 . 0 0  O. 120 

UG = 0. ~ 
2 .31  0 . 5 1 3  
5 . 6 0  0 . 4 1 9  
5 . 5 0  0 .341  

10 .00  0 . 2 6 7  
7 . 6 0  0. 197 
5. 40 0. 155 
3 . 0 0  O. 140 
7 . 5 0  0. 130 

OG = 0.8~ 
9. O00. 447 

10.00  0 .30  0 
10 .00  0 . 3 3 4  
15 .00  0. 160 
10 .00  0. 159 

6 5 . 0 0  UO.O0 

[[1. O0 19 .27  
51.  O0 19. q7 
6 2 . 0 0  30 .00  

3 1 . 0 0  1 5 . 0 0  
6 . .  O0 30,. O0 

25 .00  1 .45  
28 .37  2 . 6 8  
3 3 . 0 0  1 .45  
36,.38 2 . 6 8  
~ 1 . , 1  U. l l  
50.70 2.07 

2 4 . 8 9  3 . 1 5  
27,,35 2 .31  
31 .50  2 . 0 0  
38.51 3.00 
43 .24  3. O0 
U 9 . 0 0  2 . 0 0  
57.00 3.00 
65.00 3.00 

23.2. 2.09 
27.02 3.62 
32.13 3.69 
39.35 4.40 
, 5 . 8 2  , .  00 
51 .49  6,.00 
59.75 3.00 
67.37 2. 32 

23.33 3.81 
25.77 5 .61  
33.59 5.50 
.8.60 10.32 
49.07 7.62 
57.28 5.35 
66.72 4.00 
71.00 7.50 

20.25 9.18 
40 .00  19.21 
45.00 20.70 
62..61 16 .66  
6 3 . 3 9  11 .89  
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Table l q  (continu~) 

UL H EGLOW EGUPP iG GSIG ESLOW IS SSIG 

P17E16 AB BG = 0.88 
5.87 68.2 0.025 0.029 68.74 12.00 0.145 68.74 11.91 
6.60 73=0 0.030 0.032 73°00 8.00 0=130 73.00 7.94 

............ PI8F16 AB UG = 1.33 
I.~7 25.~ 0=0~8 0.0~8 19.0~ ~70 0.~98 19.0~ 4.69 
2.20 ~0,8 0.026 0.056 30.00 10.00 0.360 30.00 10.00 
2.94 50.5 0.03a 0.046 50.50 20.00 0. 150 50.50 20.00 
3.67 52.9 0.012 0.039 52.90 24.00 0.170 52.90 35.00 
~.~0 62.1 0.0~0 0.061 65.00 10.00 0. I~I 68.36 11.25 
5.1~ 77.0 0.075 0.054 2.53 0.90 0.110 77.00 1.49 

P19G16 AB UG = 1.77 
35.4 0.073 0.077 35.40 6.60 @.440 
~6 .2  0 .031  0.073 52.92 30.00 0.200 
5~.6 0.006 0.060 50.00 35.00 0.200 
58.a 0.029 0.066 ~0.88 8.26 0.192 
73.0 0.0~4 0.076 54.51 13.60 0. 139 
82.0 0.120 

1.~7 19.13 6.76 
2.20 U6.20 30.~ 
2.9q 50.00 38.5~ 
3.67 53.99 35.70 
4.40 73.00 12.50 

5.1~ 
UG = 2 .21 

5. O 0 0 .  ~7t4 
9. O0 O. 350 

20. O 0 0 .  200 
15 .00  0 . 2 0 0  
30. O0 O. 167 

O. 123 

P20H16 AB 
0.73 33.9 0.080 0.08~ 19.00 18.60 5.06 
I.a7 ~3.9 0.054 0.083 30.00 30.00 15.00 
2.20 57.5 0.0~2 0.089 59.07 57.50 23.13 
2.94 62.6 0.030 0.077 53.99 53.70 20.00 
3.67 73.0 0.030 0.077 55.00 73.00 30.00 

.40 81 .0  
P21!16 AB UG = 2.65 

0.73 35.6 0.090 0.101 20.00 6.00 0.~62 19.97 5.95 
I.~7 50.6 0.0~ 0.099 50.00 15.00 0.230 ~0.00 15.00 
2.20 64.9 0.036 0.103 53.93 14.08 0.210 54.00 20.97 
2.9~ 6~. 3 0. 070 0. 105 62. ~a 20.00 0. 180 62.00 33.51 
3.67 80.0 0. 161 

............ P22J16 AB UG = 3.09 
0.73 42.6 0.050 0.091 19.35 6.00 0.407 19.35 6.00 
I.~7 53.0 0.059 0.101 53.00 20.00 0.230 a5.00 27.06 
2.20 60.5 0.050 0.107 55.00 20.00 0. 195 55.00 36.96 
2.9a 7~.0 0.050 0.096 ~2.59 1~.~6 0.190 60.00 42.92 

P23K16 AB UG = 3.51 
0.73 ~.7 0.060 0.101 20.00 10.00 0.~33 20.31 10.~2 
1 .47  59 .7  0 .050  0 .121 37 .41  1 1 . q l  0 . 2 0 0  3 7 . 4 1  20 .00  
2.20 52.2 0.057 0.115 ~3.~ 15.00 0.205 45.00 19.~5 

P2qL16 AB UG = 3.93 
0 . 7 3  58 .1  0 . 0 6 9  0 .121  5a. O0 10 .00  0 . 3 1 0  aO. O0 12 .93  
1 .47  55.1 0 .070  0 .119  5q .81  10 .64  0 . 2 2 5 "  4 0 . 0 0  40100 
2.20 55.3 0.053 0.115 36.51 3~.47 0.256 33.81 38.36 

P25M16 AB UG = 4.3~ 
0.73 55.7 0.06~ 0.132 ~7.91 9.27 0.350 20.07 15.33 
I.~7 61.2 0.057 0.125 53.95 20.00 0.180 50.00 30.94 

A1~A13 ~N UG = 0 .00  
5.96 q~.7 0.000 0.000 0.00 0.00 0.531 43.3q 4.55 
7.16 51.2 0.000 0.000 0.00 0.00 0.~75 ~8.~7 ~.19 
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Table 14 (contin~e~) 

UL H EGLOW E GU PP IG GSIG ESLOW IS SSIG 

m m m ~ N  

8.35 55.7 0. 
9.5~ 60.3 0. 

10.7~ 66.0 0. 
11.93 71.5 0. 

U.77 ~1 .8  0. 
5 . 9 6  46.3  0. 
7 . 1 6  51 .7  0. 
8 . 3 5  56 .4  0. 
9 .5~  6 1 . 9  0. 

10 .74  67 .q  0. 

4 . 7 7  q4 .q  
5 . 9 6  1*8.2 
7 . 1 6  53 .8  
8 . 3 5  57 .7  
9 . 5 4  63 .9  

10 .7~  69 .9  
1 1 . 9 3  76 .7  

. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
O. 
0. 
0. 

3 . 5 8  U0.9 
a . 7 7  a5 .a  
5 . 9 6  49 .5  
7 . 1 6  53 .1  
8 . 3 5  58 .3  
9.5~ 65.0 

11.93 79.3 

3.58 42.4 
a.77 a7.6 
5.96 50.9 
7.16 56.8 
8.35 61.3 
9 . 5 4  68.8 

1 0 . 7 4  75.~ 
11.93 8U.3 

~ m  

000 
000 
000 
000 

020 
021 
O01 
020 
000 
010 

020 
020 
020 
020 
010 
O35 
O3O 

087 
O39 
070 
038 
O5O 
O3O 
O36 

10q 
08O 
IO0 
100 
110 
100 
059 

3 . 5 8  u5 .1  0. 130 
q . 7 7  49 .0  0. 100 
5 .96  52 .7  0 . 0 8 9  
7 . 1 6  56.4  0. 130 
8 . 3 5  62 .0  0. 120 
9 . 5 4  69 .4  0. 120 

10.74 78.8 0. 1~0 
11.93 89.3 

2.39 q0.0 0.186 
3.58 U3.9 0. 127 

A1~A13 IN UG = 0. 
0.000 0.00 0.00 
0.000 0.00 0.00 
0.000 0.00 0.00 
0.000 0.00 0.00 

A16B13 IN UG = 0. 
0.023 ~0.~ 5.10 
0.009 34.50 1.64 
0.02a 52.50 1.64 
0.028 53.73 5.50 
0.005 59.00 4. U0 
0 .060  66 .28  8 . 8 0  

A17C13 IN UG = 0. 
0.056 41.41 8.07 
0.069 ~6.38 5.70 
0.055 55.13 2.59 
0.056 55.90 4.20 
0.061 51.11 8.00 
0.0Q5 67.50 Q.70 
0.029 75.60 6.50 

A18D13 IN UG = 1. 
0.087 40.50 5.90 
0.106 20.95 7.81 
0.106 47.28 3.00 
0. 105 55.36 2.68 
0.104 58.00 3.30 
0.097 ~5.00 10.00 
0 .115  70.00 8 .00  

~19E13 IN US = 3. 
0 .139  40 .30  10.20 
0 .151 a6 .30  2 .70  
0 .165  51 .80  13 .80  
0.189 55.50 2.73 
0.213 59.35 7.10 
0.220 68. U3 8.60 
0.179 37.73 20.25 

A20F13 IN UG = 5. 
0.1U5 U0.50 U.00 
0 .136  46 .90  2 .90  
0 . 1 7 7  50 .21  2. U7 
0 .196  55 .55  2 . 7 0  
0 .238  60 .80  6 . 7 0  
0.274 69.67 8.00 
0.200 76.72 9.00 

A21G13 IN UG = 7. 
0.241 39.q0 8.00 
0.227 50.29 7.06 

00 
0 .450  5 3 . 2 3  4 .23  
0 .~21 57.2U 3 . 1 9  
0 . 3 6 5  64 .26  2 .64  
0.3~U 72 .25  2 . 2 7  
~9 . . . . .  
0.580 UO.~U 5 . 0 9  
0.535 43.74 5.54 
0.~78 ~9.61 5.3U 
0.445 53.73 5.55 
0.391 58.99 U.UU 
0.351 66.28 8.76 
92 
0 . 5 7 3  41 .41  4 . 7 3  
0. 505 a6 .38  5 .67  
0. 455 5 0 . 7 4  q. 57 
0 .~26  55.86 a . 1 3  
0. 388 6 2 . 2 5  4 . 6 9  
0 . 3 u 6  67.51 U.66 
0. 320 75 .60  6 .49  
76 . . . . .  
0. 577 40 .49  5 . 9 2  
0.5U0 Q2.57 ~ . 7 7  
0 . 4 9 2  47 .28  3 .01  
0. U59 5 0 . 7 8  5 .76  
0. 417 56 .97  3 . 2 6  
0. 371 6U.2U 2 .63  
O. 29 1 7 7 . 5 9  6. O0 
53 . . . . .  
O. 562 4 1 . 3 3  4 . 9 5  
O. 509 U6.30 2 .65  
O. 484 51 .80  13 .85  
O. U28 55 .51  2 .73  
O. 40 0 59.35 5. O0 
0.3u7 68.~3 8.6U 
0. 305 75.80 11.70 
0. 290 
25 
0. 595 U0.50 ~.00 
0. 497 46.91 2.88 
0.U70 50.92 5.6~ 
0.432 55.55 2.74 
0.398 60.86 6.75 
0. 340 70.70 8.62 
0.300 79.69 6.25 
0. 270 
01 ...... 
0. 600 39.40 8.00 
0. 580 a3.91 5.50 
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Table 14 (con%inue~} 

UL ~, EGLOW EGUPP IG GSIG ESLOW iS SSIG 

4.77 
5.96 
7.16 
8.35 
9.54 

I0.7a 

A21G13 IN UG = 7.01 
4 8 . 8  0 .126  0 .188  46.00 7 . 6 0  0 . 5 1 0  ~6 .11  7 . 6 0  
5~.2 0. 112 0.211 ~8.03 7.22 0.~76 51.90 7.06 
56.5 0.124 0.223 57.58 3.06 0.442 55.54 6.16 
6~.5 0. 130 0.260 63.80 6.30 0.389 63.82 6.26 
72.2 0.150 0.267 71.70 7.00 0.358 71.66 6.22 
80.3 0. 116 0.237 35.20 26.55 0.293 80.77 7.09 

A22H13 IN UG = 8.7~ 
~0.2 0. 159 0.22a e0.00 6.30 0.600 ~0.62 6.32 
46.9 0.190 0.193 46.90 6.00 0.590 44.00 6.00 
50.6 0. 187 0.187 51.60 5.60 0.510 ~8.50 5.61 
53.8 0.139 0.214 55.13 2.59 0.447 52.67 4.61 
57.5 0.200 0.219 60.00 6.60 0.450 57.00 6.56 
63.2 0.103 0.216 23.52 25.55 8.382 62.82 4.92 
6 8 . 2  O. 185 0 . 2 a 3  68 .04  12. Q3 0 . 3 6 7  6 8 . 3 6  10 .26  
75.5 0.200 0.231 76.78 9.00 0.320 78.80 9.50 

A23113 I~ UG = 10.46 
61.0 0.170 0.207 40.76 6.20 0.596 40.76 6.18 
86.5 0.177 0.219 ~e. 20 6.13 0.553 e~.22 6.13 
50.7 0.188 0.214 ~8.00 3.30 0.~69 ~7.97 3.26 
50.2 0. 193 0.202 50.75 8.30 0.515 50.75 8.31 
55.4 0.200 0.203 55.00 6.70 0.481 54.82 6.68 
63.5 0. 200 0.20e 62.~0 7.90 0. a26 62.39 7.87 
69.2 0.175 0.202 5~.59 9.90 0.~18 68.20 8.77 
81.3 0. 180 0.181 76.60 8.80 @.3e0 76.61 8.77 

A24J13 IN UG = 12.17 
a0.9 0. 175 0.23a ~0.00 6.00 0.600 a0.82 5.98 
a7.3 0.181 0.216 54.40 2.33 0. 536 43.57 6.07 
a9.9 0.208 0.218 52.50 1.6a 0.500 a6.99 7.11 
55.0 0.179 0.206 46.96 6.30 0.450 52.46 7.52 
58.3 0. 16a 0.209 59.16 2. a9 0.~aI 55.98 9.16 
65.6 0.170 0.222 64.20 5.70 0.382 6~.18 5.-67 
73.5 0. 182 0.232 65.59 3.12 0.356 70.62 13.28 

A25K13 IN UG = 13.94 
al.~ 0. 185 0.236 35.00 7.00 0.600 aI.35 7.00 
47.4 0.180 0.226 48.00 5.60 0.528 44.16 5.44 
50.9 0. 200 0.223 50.00 5.80 0.~81 47.60 5.85 
53.8 0.204 0.217 52.50 1.64 0.488 51.85 5.85 
57.1 0. 198 0. 217 57. 27 9.00 0. 820 55.13 9.00 
6~.7 0.197 0.230 66.63 3.04 0.404 62.65 7.82 
7 2 . 8  O. 19a 0 .211  61 .50  1 .6~  0 . 3 a 3  7 0 . 9 9  8 .93  

A26L13 I~ UG = 15.6@ 
al.0 0.212 0.237 31.83 2.60 0.588 ~0.32 8.8~ 
47.2 0.213 0.259 47.00 5.00 0. 530 45.2~ 5.00 
~9.5 0.210 0.23~ 52.50 1.6~ 0.~92 ~7.76 7.~ 
55.7 0.230 0.2~5 54.00 6.20 0.440 53.90 6.17 
58.3 0. 19~ 0.236 58.30 8.00 0.4ai 56.12 8.02 
64.1 0.210 0.253 63.14 9.50 0.400 63.14 9.50 
73.7 0.215 0.22~ 61.50 1.6a 0.352 71.0a 12.~8 

2.39 
3.58 
u.77 
5.96 
7.16 
8.35 
9.5~ 
I0.7~ 

2.39 
3.58 
~.77 
5.96 
7.16 
8.35 
9.54 

10.7~ 

2.39 
3.58 
4.77 
5.96 
7.16 
8.35 
9.58 

2.39 
3.58 
~. 77 
5.96 
7.16 
8.35 
9.5a 

2' 3~ 
3.58 
4.77 
5.96 
7.16 
8.35 
9.5~ 
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Table 1~ (c on ti nue~) 

UL H EGLOW EGUPP IG GSIG 
m ~  

A27M13 IN UG = 17. 
2.39 q0.5 0.247 0.247 ~0.00 ~.00 
3.58 ~6.8 0.223 0.2=9 ~3.00 7.00 
4.77 50.4 0.200 0.248 50.00 8.70 
5.96 5~.7 0.210 0.239 52.00 10.00 
7.16 61.9 0.232 0.241 52.50 1.64 
8.35 65.6 0.223 0.2~7 52.50 15.00 
9.54 73.0 0.200 0.240 70.90 12.00 

~1~13 AB UG = 0. 
5.96 45.8 0.000 0.000 0.00 0.00 
7.16 49.9 0.000 0.000 0.00 0.00 
8 . 3 5  54 .5  0 .000  0 .000  0 .00  0 . 0 0  
9.5~ 58.8 0.000 0.000 0.00 0.00 

10.74 63.9 0.000 0.000 0.00 0.00 
11.93 69.~ 0.000 0.000 0.00 0.00 

P SLOW IS SSIG 

31 
0 . 6 5 0  40 .01  ~ .00 
O. 550 =3.21 7 . 0 2  
0. 514 46.18 8.67 
0.508 51.97 10.08 
0. 1122 59.15 9.88 
O. 1120 62.6t~ 17.t t6 
0 . 3 6 0  70 .90  11.59 
O0 
0 . 5 2 5  145.46 2.35 
0. !180 118.21 11.32 
0. 467 52.70 3.54 
0. 1137 56.53 5.91 
0. 3814 6 3 . 3 2  2 .30  
0. 357 68 .69  3 .91 

K16B13 AB 
4.77 ua.0 0.00~ 0.023 .5.57 
5.96 ~5.8 0.029 0.009 44.50 
7.16 50.6 0.019 0.024 52.50 
8.35 55.7 0.015 0.028 53.65 
9.5. 66.3 0.000 0.005 58.50 

UG = 
2. 
3. 
1. 
14. 

. 

39 
40 
64 
83 
75 

~9 
0 . 5 5 0  , 0 . 2 2  2 .83  
0. 533 4 4 . 5 0  3. qq 
0. t,75 49 .11  6 . 2 9  
0. 447 53.65 4.83 
0.360 58.53 ..75 

10 .74  65.6 0.005 

4 . 7 7  ~4.1  0 .005  
5 . 9 6  a 6 . 8  O. OaO 
7 . 1 6  52 .5  O. 024 
8 . 3 5  56 .0  O. 028 
9.5o, 62 .3  0 . 0 3 0  

10.711 6 7 . 2  0 .030  
11 .93  74 .3  0. 036 

3 . 5 8  41.1  0. 080 
4 . 7 7  /~3.7 0. 050 
5 .96  48.1  0. 040 
7 . 1 6  5 2 . 3  0. 050 
8.35 56.9 0.06 0 
9.5~  63 .0  0. 0~0 

10 .74  68 .5  0. 021 
1 1 . 9 3  7 6 . 9  O. OaU 

3 . 5 8  " 1 . 6  0 . 0 9 8  
~,.77 46.~  0 .078  
5 .96  5 0 . 2  0. 110 
7 .16  54 .5  0. 100 
8 . 3 5  60 .3  0. 100 
9 .54  66.1  0 .110  

1 0 . 7 ,  7 3 . 0  O. 100 
11 .93  84 .3  

0 .060  65 .50  3 .11  
]~17C13 ~B UG = 

0 .056 44 .00  5 . 0 0  
0.  069 46 .70  3 . 0 0  
0 .055  55 .52  2 . 7 3  
0.056 55.00  4.30 
0.061 61.00 ~ .00  
0 . 0 4 5  66.30 5.U0 
0 .036  74 .60  2 . 8 7  

~.18D13 AB UG = 1. 
0 .087  39 .70  5 . 5 2  
O. 106 U l . 7 0  5 . 5 0  
0 .106  46 .00  6 . 0 0  
0. 105 55.50 2.76 
0 .104  5 6 . 5 0  6 . 0 0  
0. 097 50.00 7.00 
0.069 26.19 23.82 
0. 069 76.40 7.90 

~.19E13 ~,B OG = 3. 
0 .139  31.11 5 . 3 0  
0 .151 19.63 111.90 
0.  165 51 .50  10 .00  
0 .  189 54.50  3 . 0 0  
0 .  213 6 0 . 0 0  7 . 0 0  
0 .220  66 .30  11 .00  
0 .  193 73 .00  10 .00  

0 .  354 6 5 . 5 6  
0.92  

3 .11  

O. 580 4 0 . 5 5  4 .78  
O. 51U U 6 . 7 2  2 . 8 0  
O. 457 4 9 . 9 9  q. 46 
0. 436 55.08 U.25 
0. ~02 6 1 . 0 3  ~ .00  
0. 358 6 6 . 2 9  5 . 3 9  
O. 320 7 4 . 6 3  3 .14  
76 
0 .61  1 39 .67  5 .52  
0. 559 a l  .69  5 .49  
0. 511 4 5 . 8 8  6 . 0 4  
0. ~72 5 0 . a 3  5 . 6 0  
0. 427 5 6 . 4 7  3 . 0 8  
0 . 3 7 8  6 3 . 4 9  2 .36  
0. 343 7 5 . 8 6  4 . 8 4  
0 . 3 1 0  7 6 . 3 8  7 . 9 0  
53 

. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

577 a 0 . 8 5  5 . 2 8  
514 4 6 . 0 2  2 . 5 5  
481 51 .45  16.01 
438 5 4 . 6 3  2 . 4 1  
!131 5 8 . 7 0  8 . 8 0  
340 6 6 . 3 5  10.84 
308 711.69 3 .16  
270 
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TaSle 14 (co~tin~e~) 

UL H E3LOW EGUPP IG GSIG ESLOW iS SSIG 

3 . 5 8  t44.3 O. 100 
~ . 7 7  4 6 . 9  0 .087  
5 .96  50 .8  O. 115 
7 . 1 6  54 .8  O. 120 
8 .35  60.1 0. 087 
9.5. 69.1 O. 120 

10.7a 76.5 0. 130 
11 .93  89.3 

2.39 
3.58 
4.77 
5.96 
7.16 
8.35 
9.54 

10.7~ 

3 9 . 5  O. 198 
4 3 . 7  O. 132 
48 .5  O. 127 
52 .4  O. 135 
57.1 0 .111 
6 3 . 3  O. 121~ 
69 .2  0 .152  
80.3 0. 1~0 

~ 0 . 1  O. 160 
q.5.0 O. 171 
50.1 0. 12a 
5~.2 0.121 
56.9 0. 137 
62.0 0.170 
66.8 0. 164 
75.8 O. 190 

~1 .0  0 .155  
~6 .0  O. 122 
49 .6  0 .158  
50 .2  O. 168 
54.3 0.200 
62.~ 0. 165 
69.7 0.190 
81.3 0. 163 

40 .[~ O. 210 
4 7 . 2 0 .  185 
/~8.6 O. 190 
53.9 0. 188 
57 .0  0. 167 
6 3 . 6  O. 168 
71 .0  O. 195 

{11.5 O. 220 
~7.9 0.168 
a9.5 0. 202 
53.9 0. 200 

2.39 
3.58 
~.77 
5.96 
7.16 
8.35 
9.5~ 
i0.7~ 

2.39 
3.58 
4.77 
5.96 
7.16 
8.35 
9.54 

I0.7a 

2.39 
3.58 
a. 77 
5.96 
7.16 
8.35 
9.5~ 

2.39 
3.58 
~.77 
5.96 

A20F13 AB UG = 5.25 
0.I~5 a0.20 5.00 0.600 40.20 5.00 
0.136 12.98 21.98 0. 519 ~6.37 2.68 
0.177 ~9.20 2.83 8.466 50.19 5.91 
0.196 55.00 12.00 0.432 54.66 3.92 
0.238 61.07 ~.a8 0.~08 58.99 a.56 
0.274 69.12 6.00 0.350 69.29 6.00 
0.217 78.~0 7.00 0.330 78.37 7.00 

0. 290 
A21G13 AB UG = 7.01 - 
0.241 40.60 2.69 0.583 38.94 3.25 
0.227 S8.59 9.06 8.570 .3.51 5.26 
0.188 54.41 2.33 0.505 46.20 5.18 
0.211 .1.54 7.70 0."80 51.12 5.8~ 
0.223 56.75 7.07 0. g42 55.69 5.06 
0.260 62.31 11.84 0.382 6..03 a.01 
0.281 62.38 13.11 0. 348 69.80 7.17 
0. 238 70.00 7. 10 0. 300 80.95 7.11 

A22H13 AB UG = 8.7~ 
0.224 40.00 6.60 0.595 40.25 6.62 
0.193 44.00 4.20 0.532 ~3.96 4.23 
0.187 50.~6 2.38 0.~82 ~7.63 3.14 
0.214 55.47 4.60 0. g38 53.12 4.92 
0.219 53.73 16.25 0. a38 55.95 6.02 
0.216 62.00 8.00 0.390 62.15 5.23 
0.2~0 68.64 18.75 0.373 67.82 11.71 
0.240 77.30 10.00 0. 320 77.32 9.3g 

A23113 AB UG = 10.46 
0.207 27.13 12.04 0.580 40.64 5.11 
0. 219 ~8.90 6.36 0. 588 "3.16 6.42 
0.214 g8.00 6.80 0.497 47.19 6.76 
0.202 50.00 7.70 0. 490 50.72 7.64 
0.203 54.00 7.30 0.480 53.98 7.26 
0.196 55.00 9.50 0.~0 60.91 9.51 
0.207 68.00 9.3~ 0.390 67.93 9.10 
0. 195 67. 33 2.79 0. 340 75.19 9.22 

A2qJ13 AB UG = 12.17 
0.23~ a0. Q0 6.50 0.600 a0.a5 6.50 
0.216 44.00 6.00 0.530 43.77 6.08 
0.218 .7.00 6.10 0.496 s6.93 6.06 
0.206 51.60 6.50 0.460 51.63 6.50 
0.209 5~.25 17. ~2 0. ~0 55.52 7.23 
0.222 47.~4 13.75 0.400 62.19 9.3g 
0.250 69.70 10.00 0.35. 69.65 10.07 

A25K13 AB UG = 13.9~ 
0.236 .0.80 6.60 0.600 U0.83 6.60 
0.226 37.33 2.66 0.539 43.41 7.03 
0.223 52.50 1.64 0.509 U6.83 7.46 
0.217 51.90 8.50 0.472 51.91 8.45 
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Table 1.. (continued) 

OL H ESLOW EGUPP IG GS IG ESLOW IS SSIG 

A25K13 AB 
7 . 1 6  57 .6  0. 170 0 .221  55 .50  
8 . 3 5  64 .5  0 .189  0 .230  68 .25  
9 .5=  7 1 . 7  O. 198 0 . 2 2 2  69 .70  

~26L13 A8 
2,,39 =0 .8  O. 207 0 . 2 3 7  30 .00  
3 . 5 8  46.1  O. 19o, 0 . 2 5 9  q.o.o0 
" . .77 = 9 . 5  0 . 2 0 7  0 . 2 3 4  52 .50  
5 . 9 6  53 .8  O. 186 0 .245  q3.99 
7 . 1 6  56 .6  0 . 2 0 0  0 . 2 = 3  5 = . 9 0  
8 . 3 5  62 .9  0 .200  0 .253  60 .00  
9 . 5 .  6 9 . 3  0 . 2 2 a  0 .236  70 .00  

. . . . . . . . . . . .  A27813 AB 
2 . 3 9  39 .3  O. 2aO 0 .2 . .7  39.50 
3 . 5 8  {15.9 0 .219  0 . 2 4 9  43 .00  
4 . 7 7  =8.1  0 . 2 0 2  0 .2=8  =5 .50  
5 . 9 6  54.1 0 . 2 1 0  0 .239  51 .70  
7 . 1 6  59 .7  0 .226  0 . 2 = 3  58 .00  
8 . 3 5  61 .9  0 .220  0 .245  60 .30  
9 .5 . .  69 .6  O, 220 0 . 2 5 7  67 .00  

UG = 13. 
10.90 
9. O0 

10.00 
OG = 15. 

= .33  
6 . 8 0  
1.6U 
7 .21  
9.75 

10.50  
8. UO 

UG = 17. 
6 . 9 0  
6 . 0 0  
9.00 
9.20 

10.00 
11.25 
15.00 

0 . = = 3  55.=8  10 .88  
0 . 3 8 0  6 2 . 6 6  9 .61  
0 . 3 5 0  6 9 . 6 8  9 .98  
6~ 
0 . 5 9 3  3 9 . 7 9  7 . 9 0  
0 . 5 5 5  q 3 . 4 3  6 . 7 8  
0. U86 =7 .33  6.U5 
0 . 4 8 3  51 .61  7 . 0 8  
0.=50 5=.85 9.75 
0 . 4 0 0  6 0 . 9 0  10 .50  
0 .375  7 0 . 0 9  8 .36  
31 
0 . 6 0 0  39 .=7  6 .91  
0 .551  43 .11  6 .02  
O. 530 U5.36 8 .95  
0 . 4 7 9  51 .71  9 . 1 3  
0 .=59  5 7 . 7 9  10.1U 
0. q36 6 0 . 3 4  11 .25  
O. 389 67 .62  15 .07  



I )  

Reproduced by N T / S  
,~ National Technical Information Service 
'~ ~ Springfield, VA 22161 

0 This report was printed specifically for your order 
~ from nearly 3 million titles available in our collection. 

:E  
~ ~  ~ For economy and efficiency, NTIS does not maintain stock of its 

" ~ vast collection of technical reports. Rather, most documents are 
~ ' ~  ~ custom reproduced for each order. Documents that are not in 
, electronic format are reproduced from master archival copies 
~) ~__ O ~,~ and are the best possible reproductions available. 

~ ~ t~ Occasionally, older master materials may reproduce portions of 
,~ ~ ~ documents that are not fully legible. If you have questions 

J~ t~ ,-- ~ concerning this document or any order you have placed with 
t~1 ~ Z '- NTIS, please call our Customer Service Department at (703) ~ ~  0 
W ,~ ,1= N 605-6050. 

:; '-~ O O__ About NTIS O ;w,-  ~ i n  • 

~ • ,~ NTIS collects scientific, technical, engineering, and related 
4) I: ~ business information -then organizes, maintains, and 

~, E ~ ~ disseminates that information in a variety of formats -including 
- ~ w O  ;~  U "O ~.. electronic download, online access, CD-ROM, magnetic tape, 
,,~ lII ~. ,1: ~ diskette, multimedia, microfiche and paper. 

~. ~ ~ ,~ w The NTIS collection of nearly 3 million titles includes reports 
• S. o  e,cribing re,e  c, co, ucte  o, pon or d byf d ral 

-~ ~ ,1: ~ ~' agencies and their contractors; statistical and business 
,$ ~ ~ ~ ~ information; U.S. military publications; multimedia training 

_e') ~ ~ ~ products; computer software and electronic databases 
¢~ Q,, ~ ,,=_ developed by federal agencies; and technical reports prepared 

z 0 ~ ,- by research organizations worldwide. 

f,~ ~ i ! , ~  , http://www.ntis.qov. For more information about NTIS, visit our Web site at 

--. = ; ' =  N 
Ensur ing P e r m a n e n t ,  Easy  A c c e s s  to 

= "O 

Z E ,.~ U.S.  G o v e r n m e n t  In fo rmat ion  A s s e t s  



U.S. DEPARTMENT OF COMMERCE 
Technology AdminislTatJon 

National Technical Information Service 
S~iogfield, VA 22161 (703)605-6000 


