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Sunmary

Formule¢ and tableshave been obtained for the accurate and
rapid calculation of the surface slopcs and curvatures of the
RAE 100-104 aerofoil sections, and of more general "roof top-type" sections.
In particular, the surface slopes of the RAE 102 and 104 shapcs have boen
eveluated for application with a "tengont-planc' mcthod of model constructic

1« Introduction

Tha acrofoil soctions now designated RAE 100-104 werce suggestod
by Squire? (1945) and their ordinates have alrcady been listed ot closcly-
spaced intorvals®s More recently, thoir surfacs slopes and curvaturcs
have baen raquired in connection with a "tangant-plane" mothod of modcl
constructlon, and the rosults may be of vider intercst and usofulness,
CeBs, For the ecalculation of the simple-wave flow round ccrofoils moving
at high spoedsh-

The scctions worce designed to have a "rooftop-type" of welocity
distribution, but the treiling-cdge rcgions werce modificd to provide wedgo-
shoped tails, &s discusscd later, Algcbraic formulac hove been derived
for the velues of dy/ax and & y/dx’ relating Yo rooftop scctions, in
torms of transcendentel functions which have been tabulated. The valucs
of dy/dx for tho 10 per cont thick RAE 102 and 104 scctions have been
evaluated (seec Teble 1), and can be lincarly scaled for othor thicknoss-
chord ratios.

2. General Characteristics of RAE 100-10L Scction Shapes

Forward of the trailing-cdge modifjication the ordanatus of the
RAE 100-104 shapes aro givon by tho reletions*

vy o= e {folx) + £,(x)} + e £,(x) eee(1)

I
vhorec x [ = % (1 = cos 6) ] dacnotes t ¢ chordwisc distance behind the

lcading/

— i e a1 e e . L . £ S k.

Mlore gencral rooftop scctions cru given by5

y = afg(x) +v £ (x) +cf(x) .

Published with the Permission of the Dircctor, Natioral Thysical Laboratory.
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leading edge., The constents a and ¢, together with the position of
maximum velocity X, [ = 3(1 - cos ei)ll, prescribe the velocity
distribution on the basis of Goldstcin's Approximation I. The auxiliary
functions fu{x) arc of the gonoric form

fp(x) = A (cos 0 - cos 61)3 logglsin Ee - 91| /sin (0 + 91)} + By sin & + C, s:(i.r21)28
[A N ]

and have boen tabulated at closely-spaced intervals of x by Goldstoin
and Richards’.

It is important to notc that the rooftop scctions from which
the RAE series is dorived have a point cf infloction ncar the trailing-cdge
and a non-zero trailing-edge radius. Squirc seloctcd the value of o
(relativo to 8) so as to make the tangent at the infloction point pass
through ‘the trailing-edge, end the rooftop scction was modifiod to have
this wedge~shapced teil, " Our calculations would eneblo more accurate
valucs of a and ¢ to bo determined than thosc given in Ref'.2, but in
order to avoid confusion wo have uscd the latter values throughout, and
havo meroly indicated tho differonce between the surface slope at the
corresponding infloction point and the slope given by tho tail ordinates
quoted in Ref.2.

3., Tormulae for Surface Slopes end Curvoturcs

The functions @fy/dx and &f,/dx°, requircd for tho
detomination of dy/dx and &y/d¥ 'respoctively from oquation (1),
cen ho exprossed in the fomms

af
r L]
-—-; = A; (cos © - cos 61) logs {sin = ie - Gil /sin (6 + 91)}
+ Bl, coscc 6 + Cl, cot 6 + D), sin 6 . ‘ ess(3)
&L, 1 .
- 1 > 1 - 2
i A7 log, {sin % |6 Bil/s:l.n e + 6,)1

+ B:'E. coscc O + Cj.". cos © cosec @ + D;, coscc 0 + E;, cot O , ...(l;.)

Tho constants Al, otc., dopond only on the velue of X, and sro given
by tho fomulae In the Appendix.

The transcondental functions‘ ariging in cquations (3) and (lp)
erc tobulcted against x  in Table 3%, so &s to expedite the calculation
of dy/dx and &y/ax® for a wide renge of rooftop scctions. Teble 2
contains tho valuos of dfy/dx, for X, = 0.4 and 0.6, which vere
ovoluated in the determinotion of dy/dx for tho RAE 102 end 10k soctions
(sec Teble 1)

Le/

i, 5 i T S B o g . LTS AR AR ok, Y et 4 st P e e e, e BT ——— e e L T L2 ot o i i B e ek ey

*Tt should be notod thet the short list of-velucs of coscc O given in
Rofe3 contains some incccurecies in tho last two places of docimals.
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ALs an alternotive to the foregoing procedurc, mumerical
differcncing of thc scetion ordinates could bec usod to provido somcwhat
loss accurete valucs of dy/dx and &y/dx. In order to avoid
difficultics near the nose, it is then bast to write ¢ = 2y cosec 6,
to evaluate dy/dx rothor than dy/dx, eand to uso the relations

&y W
— ® Z—— sin 0 + ¢ cot 9, ves(5)
dx dx
&y Py ay
A s 2
cm— =B gin O + 2 ~— cot © -~ 2y coscc” 0. vesl6)
ax® ax® ax
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Appendix

Exprossions for Coefficients 4l eotc., in Equations (3) and (i)

(1 = cos 9,) {A('); BY; OL; D!}

{1; %0, -~ 8in 8, cos 8,); (sin 8, -9 cos 8,); - 6,1. ereldiel)

t
N~

% (1 - cos 0,) {af; BY; oy DI; BY

n
oy
-~

-

sin 0,3 2(6, - sin 6, cos 6,); (sin 0, - 9, cos 6,); 91}. een (£1e2°

] f_ 2 eotd 8 ‘ 1 o _Egsfl% - Gicosel).
T YT xsinfe. ® mein®6,  2(1 + cosB.) 1 4 cos0 % sin?0
L 3 1 in 1 031 + 1 Sk 1
1 26
- + *
o 1 + cosd, msin0,
N ...(Al3)

% {ay5 By; ol DY; B

.

| 2 2 coto 3] 1
. . -0
17:5111 6, msing, 7 nsin® o, 2(1 + cosoi)
1 2(sind. = 0, cosd ) 1 20, |
- + ! : : 3 = + * (X} .(Atll-)
1 + cos0, rain® 0, 1 + cosd, zsin? 0,

x(1 + cos 01) {4}; B; C!; D!}

{1 =2 (n =0, +5in @ cosh); sin O + =~ 0 cos 0; '.Tt—:“di} eos(fia5)

1

-+ a(1 + cos 0,) {a; By; O3 Dj; B}

f1; sin 0,; - + (m =8, + sin 0, cos 8,); .sin 0, + ® =0, c080,); = % = Obi 6

1t

TABLE 1
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TaBIE 1

Surface Slopes for RAE 102 ond 104 Scotions.

e T e o quae
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(10,0 Thick) .

|
s 0 S g T ke e e e Mo e B i e it e ey —— o

RAE 102 L

dy |

— tan™! — (degs,) | —-

dx dx | ax

0o 90,000 00
1.84.8201 61,58k ‘ 1.718481
1,304,228 52,521 1,21299L
1.062733 L6, 742 0.988643
0.918477 42,567 0.85L663
0,819830 39,346 0.763066
04746863 364755 0,695331
0,690037 3k 607 0.642593
0.665951 33,662 0.620244,
0.64.137 32,787 0.600006
0.606039 31,217 04564668
0457374k 29.845 0.534719
04521567 274545 0.486352
0,510493 27 0L, 0.476090
0.4808,8 25,680 0.42:3626
O.447889 2L, 127 0.4.18106
020475 22,806 0392734
04397186 21,662 0371192
0.351412 19.362 0.328889
0.317264 17,602 0.297375
0.23041.1 164195 0.272655
0,268586 154034 0.25250,
0.234638 13,205 0,221370
0209020 114806 0.197919
0188658 10,684 0,179340
0,179891 10,198 0,171360
0.171867 9.752 0.16L070
0,157632 8.958 0.151170
04145302 B.267 0.140037
0,124719 7.109 0.121562
0.107897 6.158 0.106590
0.100489 5.738 0.1000L5
0,09360L 5.3483 0.093392
0,081094 4,636 0.083083
0,069880 3.997 0,073422
0.059622 3412 0,064707
0,050073 24867 0.056723
0, 045502 2,605 0.052951
0. 041040 2.350 0. 049311
0.032364 1.854 C.0L23L3
0,023904 1,369 0,035740
0.015517 04589 0.029407
0.007043 | RAVH 0.023283 |

e s . B o g T T ey e e v #

R N S

e e el

dy
tan~! — (degs.)
dx

90,000
59. 80k
50,498
11,673
404519
37.346
34,812
32,725
31.809
30,96L
29452
284134
25,936
25459
2L, 162
22,690
21,442
204365
18,205
16,561
15,251
14,173
12 482
114195
10,167
94724
9.318
8.596
7.972
6.931
6.,08L
5.713
5.370
La7h9
1199
3,702
3247
3,031
2.823
2,425
2,047
1,68
14334

TABIE 1 (Continund)/
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TABIE 1 (Continued).

RAE 102 | RAE 10k
dy ) dy dy 1
x — tan™' -— (dogs.) — ten™! ~— (dogs.)
dx ; ax

0435 0.002709 04155 | 0.020281 1,162
0436 ~0,001740 «0,100 v 0,017311 0.992
0.38 -0,0112L0 -0, 641, 0.,011438 0.655
Ouls ~0,0232%2 =1433%1 0.005615 0,322
042 ~0,034938 -2,001 =0,000206 ~0,012
Oulidy ~0,043576 =2.,495 ~0,006076 ~0.348
Oukb =0, Ol 737h. 2,712 =04 0090L7 ~0,518
0.46 «0,050908 -2,91% -0,012052 ~04691
0.48 -0.057318 ~34281 -0,018199 -1.043
Ot5 =0, 062993 "306O1+ =0, 024'4-597 - 0409
005}-1- -0.07255}4- -11-0150 “'00038638 "2.215
0,55 =04 0714620 ~li.e 268 -0, 042551 ~2l37
0056 '00076569 '4-379 ‘00%708 "216726-
0,58 -0,08013L ~l, 582 ~0,056123 ~3,212
0.6 -0,083279 -l 761 -0,069503 ~3,976
0.62 ~0,086029 =4..917 -0,082639 L 72l
046k -0, 088403 -5.052 ~0,091320 ~5,218
0.65 -0, 089451, -5¢112 ~0.094925 ~Delil3
0.66 =0,090416 -5.166 ~0,098162 =5,606
0.68 ~0,092080 -5.261 =0,103714 -5,921
0u7 -0, 093403 ~5.336 -0,108235 64177
0472 ~0,094393 =5,392 -0,111870 ~6,383
0474 ‘-0.095053 '50’4-30 "00114713 "'605}4)4-
0075 "'O. 095251 "5.’-{1—]-2 "'Oa 1 1585? "'6- 609
0,76 -0,095387 -5 449 -0.116825 ~6.663
0.78 ~0,118246 w6 o Tl
0.8 -0, 119001, -6,786
Yodge | '

Toil «0,095507 ~5.456 ~0,119096 -6,792
At Infloo

Hon R‘Jll’lt “'0.09514-32 "5.11-51 "0.119151 "6-795
S R G - -

TABLE
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Table 2

d 0.6,
= O.l{- O3

X, =

for 4

iary Functions dfy/dx

f Auxilia

Valucs o

e |
-
-
-

——
- o

-

.

——

———
it
-

-
——
-

-
-
-——

-

= O. 6 ]
: de i
e ="9:E""""‘""' ﬂ{ "y @, 2 |
—_— ! de *o : kS
af’ ar, o, | " =8 d :
o ———— dx = i - 10075
N O 1 ] 5
HE; ] o | s ” 54366008 0.2319645
| sions| 17 AT 3.8136885 | 0 135102
= o0 144714885 6.8011175 3813688 0.377#65
: 6.2h?8035 08522602 5.5228617 2 7239255 0'3382035
8-228%982 a-ggééés 0.85%g§§5 4.7567§§ Z:AABLQE 0.3092725
5. 3 047400335 L2312 2,2,6186¢ 030927 5
i 2 skdrus 0.6631935 81,1270 0897532 277349
3493867 5 2,860248 G613 3: 2| = : : :
3-?22#§§5 2.62593§5 8.562523 2.3371325 %:géizgzg g.gggghag
2,905529 2.368732 +52737 0BL31L™ | 14 og80 : o
.2.79547?5 242999375 3.29818%5 2:909608 ;.2;#6335 g.gis?eh
2.6955305 o osiae 24626150 1.605353 0,205326
245203 55 2.0?9992 04433986 2.5657635 145275026 0'1927435
2 ?Zé%ﬁl 1 .33?7?1 o.wgg;? ; .Aoz‘g: ? 1 :w 9325 % 823635
2 1o L0 5 .222615 I . x
2*3;53852 1.79$;§g5 8.§7§§é$ 2.07121%5 1-;330155 8'1;26772
1s 1,69 0435 1.9419367 1313 > '1h&512’
1.7807355 1.617213 -361519; .68571? : o o g
1.6h961§5 1.5&9773 8.3085225 3:492366 1:856505 8'1g$§57
1'3?25295 1.;3?%37 0.222324 1.5382215 1.0075gg 0:1153325
. 1, 0.2 1,212 120075 i,
1414337k 1.256637 0.2514315 21262, . S 2
1.OO7EO; 1.20088k. 0,2295755 8:8620875 g:2436¥7 8~;39184
2 o 0120839 0.7399595 0,82735kg 0.096955
0.717163 1,0587L5 0.202399 0.687030 0.8127535 0.093188
0.579970 1,0137135 0.1976545 0,6384315 Tt CLO,
0:459150 0,995 01934635 i o o
0.42105 0.9778485 0.1861,61 0551501 Ciéi E
0.376825 0.94815 0.180895 0.3514895 0.704807 0.081499
O.Eggggz O'9§§§§§5 0'172335 0.2500525 0:6926325 0'0806075
0. 0.8 0.1678795 20602572 726 . :
0.1152%2 0,8440375 0.1662095 8.165575 8:2598535 8'833%60
0.0255 8 0.827222 0-165003 0.0936965 0.6395665 0.078657
~0,01323 0.81087 0.163791 0.0316735 0.63956¢ 0.079005
_o.$%§2€§§ o.71§§332 0.12223; —0.0225255 0:5996%25 0:0793225
=0, 0.7 o1 5 -0.022 e
=0, 1602935 0.7126575 8.1679995 —8.091hh75 8 279115 8.8g33215
—0.2021225 XA 0o 169747 ~0.1117265 0'5577825 0. 062167
-0.236120 0465816 0, 171300 -0, 1487255 0:535593 O‘OBLA11
-0,2505605 0.638587 04176877 =0, 1814245 0 0.08677h5
04263235 0.5967855 0, 183395 patiers oo :
S | s 0191635 0,2355795 | O
-0,297730 0,4995305 9.19163 |_—: :
=0¢305292 0.&416195 or20208 :
~04305925 195 |

)/
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TBLE 2 (Contimcd)

b o o e S i e s e e

et e T . e ek

H X, = Ou | X, = 0.6
itr df, Loar ar af af ar
x i s __._i". ......‘?. ._.._.9 .__..:; __3.

| & ax & % dx ax ax
0.35 ~0,303347 | O0.409486 | 0,2083L7 | =0.247001 0.473364 | 0.088123
0.36 || =0.2985505 | 0,374668 | 0.2155495 || =04257634s | 044597115 | 0.0895895
0,38 || -0,2805055 1 0,293764 | 04233967 | =04276625" | 04309455 | 0,092905
Cult ~0.2382705 | 0,1759825 | 0.266412 | ~0.2926935 | 0,4000315 | 0.096786
0442 -0, 1940967 | 040580745 | 0,298110 | ~0,305933 0.366703 0.101318
Oulidy =0, 170206 | =0,0232075 | 04314287 || =0.31638085 | 0.330645 0,106617
Ouk5 -0.1610015 | -0.0583027 | 0.319807 | =0.3205725 | 03114755 | 0.109601
0.46 ~0,153005" | =0.090767 0.324029 Il ~0.3240535 | 0,291472 0.112839
0.48 =0,1396955 | =0,149480 | 0,3292075 || =0.3208615 | 0.248695 | 0.1201985
0.5 ~0,129000" | ~0.2016665 | 0,3306665 || =0.3306665 | 0,2016665 | 0.129000
0.52 |l =0.1201985 | ~0.248695 | 0.3288615 || -0,3292075 | 0,149480" | 0.1396955
0,54 || =0,112839 | «0,291472 | 0,3240535|i ~0.324029" | 0,090767 | 0.153005
0.55 ~0,109601 | =0.3114755 | 0.3205725 | =0.319807 0.058302 0. 161001
0.56 || =0,106617 | ~0.3306457 | 0.3163885 || ~0.314287 0,023%2075 | 0.17020
0,58 | =0.101318 | =0.366703 0.305933 || =0.298110 | ~0,058074% | 0.194096
0.6 ~0,096786 | -0,400031 0.2926935 {| -0,266412 | -0,1759825 ; 0,2382705
0.62 =0,092905 | =0.4309455 | 0.276625 | =0.233967 | =0,29576L | 0.2805055
0.64 || ~0.0895895 | -0.4597115 | 0.2576345 | =0.2155L95 | ~0.374668 | 0.2985505
0.65 ~0,088123" | ~0.L7336L° | 0.257001 || =0.208247 | ~0.409486 | 0.303347
0.66 |1 ~0.08677hsg | =0.4865655 1 0.235579s | ~0,202066 | =0.44.16195 | 0,305925
0,68 || 0.0844117 | =0,51172L" | 0.210263 || ~0,1916335 | ~0.4995305 | 0.305292
0.7 =0,082467 | -0.535393 0. 1814245 || U.19339%5 | ~0.550771 0.297730
0,72 | =0,0809215 | =0,5577825 | 0.1487255 { =0.176877 | =0.5967855 | 0.2836835
Ou 7k -0.0797665 =0.573115 0.1117285 | =0,171800 | ~0,6385875 | 0,263235
C.75 ~0.0793355 | =0,5891,.62 0.0914475 || =0.169747 | -0, 65816k 0.2505625
0.76 ~0,0790057 | =0,5996425 | 0,069867 | =0.1679995 | ~0.676977 0.23619
0,78 ~0,078657 | =0,619666" | 0,0223965 || 041653935 | ~0.7126575 | 0.2021245
0.8 |l =0,078760 | =0.6395665 | ~0.0316735 || 04163971 | =0.7463225 | 0.1602935
0,82 || =0.079377 | ~0.659853 -0.0956962 =0, 1637915 | =0.778743 0.1096085
0.8k —0,0806075 | =0.6812435 | 04165575 | =0,165003" | ~0.81067 0.048L537%
0.85 ~0,081499” | =0.6926675 | =0.2060295 || =04 1662095 | =04827225 0.013238
0.86 || -0,082610 | ~0,70L807" | ~0.2500855 -0.16?8725 ~0,8:40375 | =0.025586
0,88 |l ~0,0856L35 | =0,732236 | ~0.3514895 ) =0, 17289 -0,880223" | =0,116250
0.9 =0,090150" | =0.7664165 | ~0.476767 l ~0.180895 | ~0.922762¢ | -0,229676
0,92 -0.096955 | =048127535 | ~0.638L315 i =04 1934685 | =0,9778L65 | <0,376825
0.925 | 009918l | =0.82735L5 | -0,687030" | =0.1976545 | ~0493L855 | ~0.421059
094 -0.1078025 -0.882,81,45 -0.8620875 -0.214,0117 | =1.058745 | -0.579978
0.95 =0.1159235 | =04934755" | =1,014063 i ~042295755 | =1.1180025 | =0.7171635
0.96 ~0,1272577 | =1,007547 | =1.212624 | =0.2514315 | =1,200884 | =04895112
04975 || =0.1566775 | =1,2000405 | =1,685717 || =0.3085255 | =1.4.2CL40 ~1.3134695
0,98 I =0.1736195 | =1.3130155 | =1.9419365 ) ~0,3415195 | =1.5L9773 | =1.537270
0.9875 |} =0.216724" | =1,605353" | =2,5657655 | ~044256355 | ~1,885751 -2+ 07 €4:565
1,0 - [a%s} - <A - [s5s) ‘u" [+24} - ca - oQ

TABLE
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TABLE 3a

Values of Trenscendental Functions for the Detemination
of &f,/ax and & fy/ax’.

x cog ©O gin O casec O cot O cosec” (

3
o e o e e i ot 4 i . 0 —— o —— - .
o 1.0 0] oo %) o)
0,001 0,998 0,0632139 15.815300 15.787661 3958.7837
0,002 0.996 0.0893532 11.191537 11, 146771 14017456
0.003 0.994 0,1093801 Ge 1424323 9.,0675787 76h.16192
0.00, 0992 0.1262379 7.9215531 7.8581807 497 ,085..1
0,005 0.99 0. 1410671, 7.0888120 7.0179239 356422171
0.006 0,988 0. 1544539 Bl 7hl2lT 6.3967316 27139607
0,007 0.986 | 0.1667L53 5.9971700 5.9132096 215, 69450
0.0075 0.985 0,1725543 57952759 5.70834.67 194., 63563
0,008 04984 0,1781685 5.6126657 5.5228630 176.81028
0.009 0,982 0.1888809 5.2943.11 5. 1990430 148 LOOEL,
0,01 0,98 0.1989975 5,0251891 L.92L.6853 126,89871
0,012 0.976 0.2177705 4.,5919897 4., 45817820 96,828391
0.0125 0,975 0,222204L9 4. 5003516 L. 3878428 91, 14,6362
0.014 0.972 C.2349809 L., 2556659 41365073 17.073057
0,016 0,968 0.2509502 3.5848545 3.8573391 (3.275763
0.018 0. 96k 0.2659022 3.,7607307 3,6253926 53, 190L9L,
0,02 0:96 02800000 3.,5714286 3.02857 14 454553936
0.025 0.95 0.31224,99 3.2025631 3, 0420349 32,8L6301
0,03 0492 0434011704 2.9310519 247551888 25,130358
0.035 0493 0.3675595 |, 2.7206476 £.5302025 20, 138030
040L 0.92 063919184, 2.,5515518 23470277 164611665
0.05 049 04358899 242941573 2,064,756 12,074512
0,06 0.88 O 4749737 241053798 1.8527342 943323573
0.07 0.86 0451023940 1.95965L5 16853029 75255549
C.075 0,85 0.5267827 1.8983160 1, 6135686 6.84.07783
0,08 0+84 05425064 1.843020.5 15481405 6.,2602733
0,09 0,82 045723635 1,767 109L 14326559 543331544
Qe 0e8 0, 6000000 146666667 143333333 L.+ 6296296
0412 0.76 0. 6499231 145386436 1.1693692 3.0426222
0ok 0472 046939741 1.44097 60 1,0375028 249920599
0.15 047 0.,7141428 [ 1.4002801 0.9801961 2. 7456472
0.16 0.68 0.7332121 1.3633618 0.9274260 245309453
010 046k 047683749 1.30144.00 0,8329267 2.20434L96
0.2 0,6 0,8000000 12500000 04 7500000 169531250
0,22 0456 0,828L.926 1,2070112 046759264 1,7504L665
0,24 0,52 0. 8501663 1,1707323 0, 6087608 140046221
0,25 0.5 0.8660251,. 1, 1547005 0.5773503 1,5396007
0.26 0.48 0.8772685 11399019 0.5471529 14811615
0,28 0oy 0,8979978 1.1135385 0,4099739 1,3809381
0.3 Oule 0.9165151 1,0910895 044364358 142989160
0432 0.36 049329523 1.0718662 0.3858713 1.2314.639
0434 0.32 0. 9474175 1.0555008 0,3377603 1.1759145
0.35 0.3 0,9539392 1.0402048 0.3144.855 1.1519614
0436 020 049600000 1.0L.16667 042916667 1,1302807
0436 0«2k 0.9707725 1.0301071 Qs2472257 1,0930678
Ool 0.2 0.9797959 1,0206207 0.2041251 1,06314.66
0.2 0416 0.9071170 1,0130511 0.1620882 1.0390666
0u45 O 049949874 1.0050378 0, 1005038 1.0151897
Oulifs 0.08 09967949 1.0032154 0,0802572 1.0096774
0.48 0,04 0.9991997 1.0008010 0,0400320 1,00240L8
0.5 0 1,0 1.0 0 1.0
1 =x ~c0s G i gin © cosec O =cot O cosec® 0
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TABLE 3b
1 sin % io -0
Values of =~ -~ log, — 1l
b sin 7 (0 + 01)
q——m-—u--\-‘——n————‘----ﬁ- ------------------------- . S-St i ek ik I S . W
N 0.3 0. 0.5 0.6
X\ 0, 1.1;92795 1.3694308 | 1,5707963 1,7721542
0 0 0 0 0
0,001 0.0307910 0.0246309 | 0,0201485 0,01644,93
0.002 0.Q43601C | 0,0349392 0.,0285180 | 0,0232797
04003 0.0534.689 0.,042834 | 0,0349566 | 0.028532L
0,004 0.0618203 0.0495108 | 0.,0L03983 | 0.032970kL
04005 0,0692067 0.055L.107 0.0L520L6 | 0.0368007
0,006 0,0759106 | 0,0607609 0,0495608 | 0,0L0L390
0,007 0,0820996 | 0,0656959 0,0535770 0.0437110
0.0075 | 0.0350367 0,0680362 0.055L808 | 0,0452616
0,008 0.0878029 0,0703033 0,0573246 | 0.0467631
0,609 0.0933360 0.074.6430 0,060853, | 0.0496362
0,01 0,0935141 0,07567619 0. 0641995 | 04052359
0,012 041082018 | 0,0064562 | 0.07OMLG5 | 0.0574411
0.,0125 | 0,1105062 0,080201L. | 0,0719290 0.,0558472
0,014 0.1171820 | ©,0935750 0,0762209 0.0621350
0,016 0.1256076 | 0,1002437 0.0816232 0.0665233
0,010 0, 1335352 0.1065L55 0,0867232 0.0706633
0,02 04 111922 0.1125431 0.09:5720 | 0,074596,
0,025 0.1589390 | 0.1264900 | 0,1028257 0.0337135
0,03 0,1753203 0.1393014 | 041131340, | 0.0920495
0,035 0, 1907060 | 0,1512739 0.1227398 | 0,0998027
Co Ol 0.2053376 | 0,1626009 0. 1318008 0, 1071024
0,05 042329667 0.1830133 0. 1436970 041206747
0,06 0.2551043 0.2036616 0. 1643987 0.1332365
0.07 0,28L2900 | 0.2225550 | 0.1792490 0. 1450672
0.075 0,2966626 | 0,2317372 | 041064233 | 0.1507679
0,08 0,3089233 02407000 0,193L732 041563494
0,09 0.3332602 | 0.2505374 | 0.2072296 | 0.1672100
0o 0.3575355 | 042759794 | 002206356 | 041777450
0e12 0.L066673 0,3103018 | 0.2467428 | 0.1981042
O 1L 0.4577565 0435447543 0.2723400 | Qe2170L7L
0415 04844927 0.3621252 0.2050746 | 0,2275323
0.16 0,5123000 | 0.,3797152 0,2970231 042372661
0,18 045721484 0.4.153339 0.3235137 0.256502L,
0.2 046399199 Oelib372L3 043496992 0.275979L
0,22 0.7198010 | 0.4940597 | 043766594 | 002956192
0424 0.019L671 045377006 | O0.40L6870 | 043156554
0625 0.8012915 | 0,5610998 0.4192007 | 0.3250695
0e26 069559566 | 045057831 044341069 043362406
0,20 1. 1034367 06399202 044652991 043575357
0a3 o 007025652 | 04367277 063797153
0.32 1.1955687 0.7777066 045349633 0,4029780
0s3L 0.9803269 0,8731657 0457408473 0+4275551 |

*Mis Table wag prepered sometime ago under tho supervision
of Dr. Goldstoin, but has not been published hitherto,
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TABLE 3b (Continued)

x X1-0.55X1=O.!+'X1=0.5-'X1=0.6
0,35 | 0.9MGE0 | 09329715 | O.59EE55 | OuA0L211
0.36 0.0562632 1,0056033 0, 6194024 0.4537243
Ce33 0,769316L, 1.2294431 0, 6702150 0.,4313231
Ouly 0,70250653 oo 047297037 0. 5123000
0442 0, 6434518 1.2347423 0.8019070 045457056
0oLl 0, 6030569 1.0163328 0.09433846 0450828055
Ou45 0¢5C20055 049103090 0,9527724 0, 6030569
Oul46 0.5639006 0,8092130 1,0240931 0, 6246624
043 045294736 0.7993177 1.,2451163 0, 6720272
Cs5 C. 4987276 047297037 0 047297037
0652 0e1709151 0. 6720072 1.2451163 0.7993177
05l 0,41 545357 0, 6216621, 1.0240531 0.3892138
0,55 04335256 G 6030569 0.952772L 0.9463030
0.56 064220137 J.5820058 043943046 1.,0163328
0,50 0.4001779 045457056 03019070 1,2347423
0u6 063797153 0e5123000 047297037 00
0462 043604136 048105201 0,6702150 1.22952,31
046l 043420967 0u4:537243 0s 61904020 1.0056333
0.65 0.3332602 Celh0Ol2 11 0.5964555 0.9329715
066 0.3246159 0.4275551 0,5743475 0.0731657
0,68 03070426 04029780 045343333 0. 7777066
0.7 0,291660, 043797153 0.49C7277 0,7025652
0.72 0.275979 03575357 0,4.652931 046399202
0.7 042606930 043362406 044341069 045357031
0.75 042531727 043253095 0,4.192007 0,5610990
0.76 0.24L57102 0.3156554. 0 LOLEDTO 045377006
0470 042309647 0.2956192 03706659 0.4340597
0.0 0.2163430 0s 275979 043496992 0u45372L3
0,32 0.2017575 042565021 0,3235137 0. 4150339
0,84 0.1370962 02372661 0,297562351 0.3797152
0.05 0.1797020 0,2275823 0.28350746 0,3621252
0.0 0,1722366 02173874 042723400 043447543
0,30 0.1570087 0,1901042 0u 2467020 043103818
0.9 01411922 0. 1777450 042206356 02759794
0e32 0,124,591 041563494 0,1934732 0, 2407300
0.925 0, 1200769 0,1507679 0.1864283 0.2317372
OuSk 0.1062702 01332365 041643907 0,2036616
0e95 0.09631.13 Qe 1206747 04 1406970 0.1338183
0.96 0,0055830 041071024 01318000 0, 1626009
0.975 0,0669320 0,0837135 0,1020257 0. 1264900
0,98 0,059712L 0,074596l 040915720 0.1125431
049375 0, 0469749 0,0536L72 0,0719298 00882044
140 0 0 0 0
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