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PREFACE

The fundamentals for the stress analysis of conical shells by use of the classical small-
deflection theory have been presented in various texts, but before the development of the high-
speed computing machines it was not feasible to present the analysis in a convenient and usable
form. Now, however, with the aid of these high-speed machines, all necessary functions can be
evaluated by the fundamental analyst and tabulated in a convenient form for use by the design
engineer. It is the intent of this report to bridge the gap between theory und design.

The report -is presented in several parts. Parts | and Il are suffncuent for the analysus ofa

-specific conlcal shell. Part Il consists of several illustrative examples and the necessary

additional equations for *‘connecting’’ a cylinder or a flat circular plate to either end of a cone.
These equations pertain to the “‘funnel’’ and the *‘flower pot’’ problems, respectively. . Part |V
gives the derivation of the conical-shell formulas, and por't Y consists of tables of values of the
Schleicher functions and their first derivatives, which form the core for the values of almost all

the other required functions but do not apply directly in the stress analysis of conical shells.

The author is indebted to the personnel of the Numerical Analysis Department (headed b); JLE.

Rowe) at the Oak Ridge Gaseous Diffusion Plant for their programing, evaluating, and tabulating
of the various functions included in the report. The actual programing and computing was done

under the supervision of E. M. Kidd and G. B. Knight,
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INTRODUCTION
Almost any conical shell of uniform thickness, truncated or complete, and loaded with any

combination of the axisymmetrical loads shown in Fig, 1, may be analyzed by the procedure

. presented in this report. Poisson’s ratio for the material of the shell should be approximately

equal to 0.3, and the maximum di;plucement normal to the surface should be small, relative to
the thickness of the shell. _ ‘

The stress analysis of conical shells by use of the classical small-deflection theory stems
from the solufi‘on of a fourth-order differential equation whose independent variable, x, is de-

fined by the coordinate transformation - .

x;2B\/7 ’

-where y is the coordinate measured from the vertex, along the surface of the cone, and Bisa

geometrical constant, Hence the conical-shell formulas are expressed and listed as functions
of x, and tables of values of all the necessary functions of x are provided.

The exact solution to the fourth-order differential equation is four infinite series in %, These
infinite series are of a.type which is difficult to evaluate for large values of x, even with the
aid of the present high-speed computing machines. Fortunately, each of these series may be
evaluated with sufficient accuracy for large values of x by use of its asymptotic expansion, This
is mentioned here only fo point out that there are two sets of tables of values, each set complete
in itself. The first is designated as set A of part Il and includes the range of x values from'0.05
to 16, and its values are based on the evaluation of the infinite series. Set B of part |l includes
the range of x values from 10 to 40 and is based on the evaluation of the asymptotic expansion
of the series. The procedures for the use of either set are identical,

In addition to the necessary functions which stem from the solution of the fourth-order dif-
ferential equation, there are also certain auxiliary functions of x which"appear in the various
general formulas for the analysis of conical shells, These auxiliary functions were evaluated
and are also included in the tables.

Each of the various functions appearing in the conical-shell formulas is derived and defined
in part IV; howevef, it is not necessary to understand the derivation in order to understand the
application.

In order to obtain a complete analysis (evaluation of the stresses and the displacements) of
a truncated conical shell, five constants of integration need to be evaluated. In general, this
will require, initially, the solution of a set of four linear simultaneous equations, which, for long
cones ‘l(b ~ a, large; see Fig, 1), will frequently reduce to two sets of two linear simultaneous
equétions. For a complete cone (closed to the -verfex), two of the constants of integration must

be taken equal to zero.

$63- 005
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SYMBOL AND SIGN CONVENTION FOR CONICAL SHELLS

y = coordindte along surface of cone from vertex (meridional direction) (in.)*
a = minimum value of the cdd;’dinotey for the cone (in.)' '
b = maximum value of the coordinate y.for the cone (in,)

a = one-half the vertex angle of the cone

b = uniform thickness of cone (in.)

1/4
coi’2 a :
. . . =1/
10,92 — ., the coordinate transformation parameter (in.)

b2
28V, the dimensionless coordinate of the cone

2

™
1l

R
It

w = |ateral displacement of middle surface of cone, positive.inward (in.)

tangential displacement of middle surface of cone, positive in positive y direction (in.)

v =
p = uniform pressure, positive when internal (psi)
- Q = shearing force in cone; see Fig. 1 for positive direction (Ib/in.)

N = normal force in cone, tension positive (Ib/in.)
M = bending moments in cone, positive when tensile stresses are in outside surface (lb-
in./in. = {b) '

E = Young's modulus of elasticity (psi)
Subseripts @ and & = small and large ‘opéningA of cone énds, respectively
Subscripts y and 0 = meridional and circumferential directions, respectively
C, = the four constants of integration, C,, C,, Cy, and C (Ib)
Cy= another constant of integration (‘|b) _

p= p/2B%, the load parameter due to the uniform pressure p (Ib)

k=a(N,cota+Q, ~aB%)=bN, cota+Q, ~bB%)

= the load parameter due to edge forces and the uniform pressure (Ib)

*This is the most common set of units used in the USA; however, any consistent set may be used.




CONICAL-SHELL FORMULAS

In formulas 1 through 7 it is understood (1) that % Cn(...)= C](...)+ Coleed) + Colenl) +
C,(..) and (2) that all capital letters with the subscript » or an Arabic number (with the ex-
ception of C) and appearing on the right side of the equation denote a function of x whose
values are tabulated in part ll. ‘
Shell Constants

Geometrical constants

1‘2
(M) | g4=10.920 2 2
b2
ta
(i) = B=3.3045
Loading constants
(iii) P =__P;
284
(iv) k=a(N, cota+ Qa—aBAp)

=b(N, cota+Q, ~'bB%)

Coordinate Transformation

(v) x = 2BVy or

Internal Membrane Forces

(1) | 0=y2C,0,

(1a) Ny=ytan -2 CnQn'-(- kKl +pP])

(2) Ng=y tan af -2 CnN6n+pP2)
n0® 6

y &
e
el

A
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Internal Bending Moments
@ B M,~2CM,  ~kK, -39
4 .. Mg=2C My +kK, -3.9

Displacements of Middle Surface .

dw - ytan?a ,
(5 . o B (2 C W +kK, - 3pP))
: " tan?
. ‘ an‘ a
(6) - ‘ w= = Can+kK3—pP34+ CS)

tan . :
o7 (EC"Vn+kK4+pP4+C5)

(7) ' s

Internal Membrane Stresses

: oW,
(8) . O'my=7
| 4 : : Ng
(8a) A e Omo =T

Internal Bending Strésses (+ for outside surface, — for inside surface)

6,

(9 : UB,=¢7
A 6M9

(9a) ' ; T =t —
h?

Total or Principal Stresses (+ for outside surfaée, — for inside surface)

. Ny 6My

0 ) ' O =—" + —

(o) | ,= t-

o ‘ N, 6M,

= -t —

(10a) ' SC 52
7
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PROCEDURE

The values of the four sub-n functions appearing in formulas 1 through 7 ore given in tables
designated with the corresponding Arabic numbers. The values of the auxiliary K functions are
given in Table 8, and the values of the auxiliary P functions are given in Table 9. When formulas
1 through 7 are used, it may be helpful to note that only the load parameter & is multiplied by the
designated K function, Similarly, only the load parameter p is multiplied by the designated
P function, ‘ A

In order to analyze a given conical shell, it is convenient to designate the minimum value of
x as x_ = 2B+ a, and the maximum value as x, = 2B8vb. Only that portion of the tables con-
taining the x values in the range x Sx S x, is needed for a complete analysis of the cone under
consideration. |f this x range falls within O to 16, the tables in set A must be used. If it falls
within 10 to 40, the tables in set B must be used.

For a cone whose x, value is below 10 and whose x, value is above 16, it may be assumed,
for most practical purposes, that the values in set B are a continuation of the values in set A,
Otherwise two sets of constants of integration would have to be evaluated by imposing the com-
patibility conditions atx = 16.

~ The exact value of x and/or x, for a given cone may not be one of the x values appearing in
the tables. In this case the x values in the tables are selected which are nearest to the exact
values of x and x,, and the values of @ and b are adjusted slightly so that the selected values
of x _andx, are obtained. The adjusted values of a and b should be used throughout the analysis,
so that the appropriate physical interpretation may be given to the results,

_ Either of the definitions may be used for the loading constant k, as defined by fomula iv,
that is, whichever is the more convenient for the particular problem under consideration, It should
be noted that of the five quantities, N _,Q_, N,, Q,, and p, any four may be designated arbitrarily.
The remaining one must maintain equilibrium; that is, the summﬁtion of forces parallel to the
axis of the cone must be zero.

The values of the constants of integration are determined by solving a set of linear simul-
t_oh_éws equations, Each ;quation in this set is a mathematical statement of a boundary con-
dition (also called edge condition) which must be specified for the cone under consideration,
A boundary condition is defined as the specification for one of the conical-shell formulas at some
designated coordinate, y (hence x), of the cone, usually at one of the edges; hence the additional
name, ‘‘edge condition,”’ ‘

Four boundary conditions must be specified in order to determine the values of the four
constants of integration, C_. These conditions are usually obtained by specifying two boundary
conditions at each of the two edges of the cone, or, more directly, by specifying two conditions
among the quantities Q, My, and dw/dy (formulas 1, 3, and 5, respectively) at each edge of

the cone.
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These four boundary conditions will yield, initially, a set of four linear simultaneous
equations, However, for long cones, where the loads at one edge have very little or no effect
at the other edge, this set will reduce to two sets of two linear simultaneous equations. This
will become apparent from a brief sfuay of the initial set of four equations (see set of simul-
taneous equations in solution to illustrative funnel probleAm).‘ For a complete cone (closed to the
vertex), the constants C, and C, must be taken equal to iero. '

The constant of integration C is determined by specifying the displacement w and/or v at
one of the edges of the cone. If both w and v are specified (a fixed edge, for example), a set of
five linear simultaneous equations will .initially result. This set will usually, however, readily
reduce to a set of four simultaneous equations, Once the constants of integration are evaluated,
the desired results aré obtained by substituting their values in the appfopriate formula.

The x values of the cone may be readily converted to the correspondihg y values by usiﬁg the '
second equation of formula v and the values of the 'aﬁxiliary P, function in Table 9, because the
P, function is equal to x2/4,

Some of these points, and others, are illustrated in several examples in part Ill,

vy
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INTRODUCTION

The basic functions for the various conical-shell formulas stem from a fourth-order dif-
ferential equation whose solution is obtained by developing a set of four infinite series in the
independént vgriuble x. Two sets of series are possible, one iﬁ terms of x” and the other in
terms of x", but the x™ series are difficult to evaluate for large vaives of x, even with the
present-day high-speed computing machines, while a very good approximation of the x—" series
is obtained by omitting all terms which contain 2 2, Hence the x~" series must be used for
large values of x (x 2 10). (The simplified form of the x™” series is known as the “‘asymptotic
expansion’’ of the x™ series.) \

The values for all necessary functions which appear in the conical-shell formulas are tabu-
~lated in part Il. The values in set A of part Il include the range of x values from 0,050 through
16.00 and are based on the evaluation of the x™ (exact) series. The values in set B of part 1|
include the range of x values from 10,00 through 40.00 and are based on the evaluation of the
simplified form of the x =" (asymptotic expansion) series. ‘

In order to obtain good approximations to fhe. actual values of a and b of the cone under con-
sideration, the magnitude of the increment of x was inéreased with the value of x, The magnitude
of the increment of x and the range of x values to which the increment pertain's are designated
at the beginning of each set. The x values in the overlapping range (from 10 through 16) of the
two sets of tables are identical. The eight auxiliary functions for this range are repeated in
set B to make each set complete within itself. _ A

The value -of each function is listed to eight digits (followed by a minus sign in the case of
negative values). The value of the function is the eight-digit number multiplied by ten raised to
the power (number with sign} which precedes the eight-digit number; for example, the values of

each of the four O functions at x = 0.800 from Table 1A are

0, = 2- 2,6661000- = -2.6661000 x 10-2 = —0.026661000 ,

—0.49946669 ,

Q, = 1- 4.9946669— = -4.9946669 x 10~

1.2074710 x 10

12.074710 ,

Q,=1 1.2074710

Q4= 17695011 .

13
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" Tables in Set A

]A; Values of the Four Q‘" Functions Appearing in,fhe Forllnulas for O and Ny ................. e 16
2A, Values of the Four Ng,, Functions Appearing in the Formula for Ng oo . 20,
3A; Values of the Four M)m Funf:fions Appearing in. the F'o'rmula for My ..... freerererenes federeetrre e nnre s 2
-4A, Values of the Four Me"l Functions Appearing in the Formu.lu for My....... ..................... ........... 2’8
5A, Values of the Four W: Functions Appearing in the Formula for dw/dy ............................ 32
6A, Vﬁlués of the Four W;l Functions Apbearing in the Forml.;la for w i, e r e 36
7A, Values of the Four V. Functions Appearing in the Formula for v .........coo.coooovmvoonie . s | 40
8A, Values of the Four Auxiliary K Functions................... N et ettt ee et eaevenn N 44
) 9A, Values of the Four Aux'ilioryiP #unctions..................’ ........... et 48
The values of -the functions in the first seven tables of'set A are based on the evaluation
of the x” (exact) series. All tables in set A have the following ranges of x values and the
corresponding vinc'rementsv of x: ' |
Range Pf' x Yalves : . ' o ' A |nc;emenf of x
0.050- 5.00 ' 0.050
5.000-10.00 0.100
10.00' —16.00 : . 0.250

AT L




Teble 1A,

Values of the Four Qr‘o F@snétioﬁg Appearing in the Fermulas for Q and N,

P

e o

% Oy Qs Q3. * Q.‘,

4= 1:6000000- | 1= 449999998- | 5 8.1487200 2 506§04eoe

4= 463200000= | 1- 549999988~ | 4 560928572 2 14%707500

4= 962977768= | 1« 449999931= | 4 1i0059283 1 5:6340456

4= 166700000= | 1+ 409999789« | 3 341823100 1 341584336

3= 2osbaszoom 1= 449999488« | 3 143030791 1 240126675

34 339511112= | 1= 459998947 | 2 642809951 1 1.3963645

3= 531083264~ | 1< 409998043~ | 2 343877681 1 140152193

3 6@6662500- 1= 459996665« | 2 14983731 767181565

| 3= 844369380~ | 1~ 449994659~ | 2 142366562 640501497

t o 2= 140416800= | 1~ 469991862+ | 1 840985980 408577580

e 102603504= | 1- 4499880825 | 1 5.5184897 3:9762099

2= 1.4998999- 1= 4i9983126= | 1 3:8852040 343063721

2« 1:7602246= | 1= 4i9976758= | 1 248109766 247857020

2~ 240414613~ | 1= 449968736= | 1 240812896 243731567

1‘z~ 263433316~ | 1= 449958799= | 1 165717916 240408971

2= 206661000~ | 1« 449946669= | 1 142074710 147695011

2= 340095779<- | 1= 449932036~ 944149902 1:5450837

2= 343738617<:| 1= 449914576~ 744375252 143575041

2= 3.7588522=~ 1- 449893958~ 509433827 1e1992171

2= 441644960~ 1- 449869812~ 447980820 140645139

2=~ 4,5908424= | 1= 449841761~ 349088031 1= 964901112

2« 50,0378279= | 1= 459809409= 342102717 1= 844929758

2= 565053819= | 1= 449772331~ 246558033 1= 746268659

2+ 509935250 | 1= 469730097~ 202114916 1= 648703831

2= 605021440=" | 1= 469682240~ 18523662 1= 642063180

2= P60311946= | 1= 409628291~ 165598011 1= 566207005

2= 765806113~ | 1- 469567763= ~ 143197392 1« 541020980

2= B61503280- | 1- 429500121= | 141214537 1= 456410754

}i2s 8o7402457= | 1= 449424854= | 1= 945668034 1= 452297961

16500 “¢27~903502888~ 1= 4:9341395= | 1= 841899014 1= 308616977

16850 | 2- 969803373=.| 1= 459249191= | 1= 740334046 1= 345312671

14600 | 1= 100630272= .| 1~ 4s9147640~ | 1= 660574246 1= 342338287

10650 | 1= 161299981 -t k= 409036136= | 1= 502301869 1= 29654070

15700 | 1= 101989323 ] 1= 448914060~ | 1= 465261932 1= 2,722599%

16750 | 1= 152698321~ | 1< 448780770= | 1= 349248541 1= 205024816

1,600 | ¥5713426262=% | 1-— 448635612~ | 1= 344094328 1= 2,3025288

15850 | 1~ 144173489~ | 1- 448477903+ | 1« 2§9662537 1= 21205519

15900 | 1= 1549296T4= | 1- 4.8306946= | 1= 245840746 | 1= 19546445

16950 | 1= 165724560= .| 1= 408122035« | 1= 242536129 1= 18031420
6600 | 1= 105*2794$a“ g1@;4=7922447-» 1- 149671613 1= 1,6645852

e

2,050 | 1= 1@7349560»1‘ﬁr§*4s7767431= j= 167182931 1= 145376885

20100 | 1= 148189147~ | 1="437476235~ | la 1:501625¢4 i= 144213188
20150 | 1= 169046409~ | 1= 447228089- | i~ 143126349 1= 143144716 |

2,200 | 1= 169921042= | 1= 466962190=: .| 1+ 141474993 1= 142162569

25250 | 1= 200812721= | 1= $46677736=" 1= 150029809 1= 1o1258818

.t;)
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Table 1A (continved) .

‘IL * 9y g, Qs Q4
85600 265115669 1¢344256é‘ 5o 102803148 5= 337872810~

) 86700 206992104 : 124852 5 145857967 5w 342618649=
84800 248861916 1~ 846183735 5« 104536732 5= 268547700~
84900 300711999 1= 669144373 5~ 144900336 S5 2 64842719~

v 96000 . 342527999 1= 5;0048561 5= 165002353 - 251484869~
95100 384294281 1= 268819959 5= 14889724 5= 168454264~
94200 345993891 2= 553888891 | 5= 1:4603413 | 5- 1,57304406=
94300 ‘347608544 1- 240306360~ | 5~ Lawi?9010 5= 143292732~
94400 349118601 1= 448318266= | 5= 13647279 5= 151120583~
94500 420503648 1= 758688618~ | 5= 143034674 6= 901937895~
96600 461739517 1 1144704> | 5= 1,2363803 b= 724927023~
94700 452804298 1:4660945= | 5= 151653867 b= 569983757~
94800 463672313 168417631=" | 5= 140921035 6= 466926753~
92900 464317231 2026413103= | 5= 1,017881¢ 6= 305583678~
164000 ThebT11444 2:6643804= | 6= 9.4383684 b= 245791691~
104250 434408472 358207062~ | 6= 76504105 7= 751181620~
106500 4e1877564 551044791 | 6= 650235452 | 7= 469094315
106750 306608894 648942145 | 6= 4.6064186 b= 102034357
1164000 208676925 769363891~ | 6~ 344145215 b= 105654148
114250 145762375 963913848 | b= 24421622 6= 156862083
116500 | 2= 851908744= | I 150783710~ | 6~ 1li6711142 6= 16492591
116750 262080815= | 1 1s2024415= | 6= 1:0766971 6= 165166032
126000 458321286~ | 1 163005197= | 7~ 643196233 6= 163330093
126250 709672195~ | 1+ 143598003= | 7= 341007147 b= 141296504
124500 | 1 141603861= | 1 143655539= | 8= 846513950 7= 92724428
12:750 | 1 145703197« | 1 1.3oiz<;'sm~-= 8= 600624858~ | 7= 7.3866950
136000 | 1 260189702~ | 1 141491277= [ 7= 145001204~ | 7= 57108993
134250 | 1 264943507= 849020933= | 7= 169711579= | 7~ 442764107
136500 | 1 209792599~ |  5i0551798= | 7=-2&l440425= | 7= 3,0873571
13750 | 1 34a4505357= | 1= 263194257 T~ 201166235~ | 7= 241305379
143000 | 1 %68783941- 7612145065 7= 169636169+ | 7= 143827039
146250 | 1 402258946~ | 1 145739667 7= 107403654= | 8= 841576307
146500 | 1 444486880~ | 1 2i6158333 7= 144865044= | 8= 450035222
146750 | 1 404950124~ | 1 348372729 7= 162291718~ | 8+« 1.0816827
15000 1 483061693= 1 5i2276744 B= 968588454= | 9= 866630169~
154250 1 348175295~ 1 647635378 8= 706694083= | 8= 240669075~
154500 | 1 2.9602128= | 1 8.40655264 8= 567739584= | 8= 2,7120555=
156750 | 1 146635824~ | 2 1:0095432 84 441864623~ | 8~ 269595901~

] 165600 144131805 2 141753199 8= 248966532~ | 8= 249357193~
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Table 2X (conﬁn.ufed)

941578120

Ngy Ney N Ngs No4
1- 452802368- 1~ 3§9157181= | 1~ 1:8498811= | 2= 749492540~
1= 444563780~= | 1= 348191678~ | 1= 146804130~ | 2= 76580326~
1= 446347260~ | 1= 347164200= | 1= 1i5275781= | 2= 743745260~
1= 448151030~ | 1- 3:6072238% | 1= 143894906~ | 2= 7.0986589~
1l 439973290~ | 1= 33491332%1= | 1= 142645174~ | 2= 648303493~
1= 541812096~ | 1~ 33685024 | 1~ 141512345~ | 2~ 645695484~
1= 563665422~ | 1- 3:2384843~ | 1= 160483965~ | 2~ 643161472~
1= 545531136~ | 1~ 341010315+ |. 2~ 945491920~ | 2~ 640700897~
1- 547406898~ | 1= 249558937= | 2< 836984023~ | 2= 548312645~
1= 5i9290334= | 1= 248028207~ | 2~ 749232076~ | 2= 545995541~
1= 641178905= | 1- 2,6415656~= | 2= 742161416~ | 2= 5:3748837=
1= 663069926~ | 1= 2,4718802= | 2= 645705915~ | 2~ 541571292~
1« 644960611= | 1= 242935169~ | 2= 549807509~ | 2= 4:9461740~
1= 646847989~ 1~ 2310623196 2= 544413605~ | 2= 447419029~
1= 6i8728954= | 1= 159097830~ | 2= 449477841= | 2= 405442066~
1= 740600273~ | 1- 157039289- 2= 444958641= | 2= 443529404~
1= 742458505= | 1= 1i4884339= | 2= 4.6818676~ 2= 4:1679965=
1= 74300130~ | 1- 142630663= | 2= 347024605~ | 2~ 3:9892223~
1+« 746121415= | 1~ 140275986~ | 2~ 343546220~ | 2+ 308165018~
1« 747918463= | 2= 7i8180830= | 2= 340356444~ | 2= 346497167~
1~ 759687230- | 2= 5 2548000~ | 2= 207430682~ | 2= 344887235=
1= 8e1423481= | 2~ 245840440~ | 2= 244746870~ | 2= 343333656~
1- 843122832« | 3~ 159619900 2~ 242284757~ | 2= 341835397~
1= 844780702~ | 2~ 340878520 2= 240026074~ | 2= 360390905~
1= 846392316~ | 2~ 660927610 | 2~ 147954342~ | 2= 248999172~
1= 847952759~ | 2= 942126570 2= 166054460~ | 2= 247658473~
1= 849456906~ | 1= 1i2449171 2="144312569= | 2= 246367707~
1= 9:0899431= | 1= 145803818 2% 12715929= | 2= 245125509~
1= 962274863= | 1= 149277967 2= 141253347« | 2= 243930477«
1= 943577512= | 1- 22872861 3= 9:9140650= | 2= 242781478~
1+ 944801484~ | 1= 236589583 3= 846885100~ | 2= 241677165+
1= 945940730~ | 1= 340429100 3= 765676730~ | 2= 260616083~
1= 946988980~ | 1= 344392141 3= 645435934= | 2= 139597115~
1= 947939783= | 1= 3:8479294 3= 546088099« | 2= 168619106~
1= 948786497= | 1= 442690951 | 3= 447561625~ | 2= 147680638~
1- 949522291~ 1= 447027300 3~ 349795879~ | 2=~ 156786642-
1:0014010=- | 1= 5,1488307 3< 342729502~ | 2= 145917863~
160063272= | 1= 556073719 | 3« 2.63099406~ | 2= 1.5091081-
160099277= | 1= 660782994 34 260488313~ | 2= 134299250~
160121260= | 1= 645615410 3= 145217401= | 2= 1:3541168~
140128448~ | 1~ 740569920 | 3~ 140454415- | 2= 1,2815646=~
160120042% | 1= 745645220 45'601596130~ 2= 142121774~
1¢0095229= 1- 840839670 - | 4= 242978850~ | 2= 141458380~
160053180~ | 1~ 846151400 4= 141654370 2= 1:0824355«
‘1= 949930436~ | 1= b= 442623270 2= 140218739~
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Table 2~A (conﬁﬁued)_

% Negy g ﬁ ¥ No3. Ngy
84600 | 1 140576996 ii12846415 52 647283405 | 44 16291949
84700 | 1 10856356 561236089~ | 5= 541093764 | 4= 155268469
84800 | 1 1 10800626 6619489295 | 5= 347050225 | 4= 144238957
85900 | 1 161239353 763427475~ | 5= 244888690 | 4= 1:3216089
96000 [:1 141325149 8456701525 | 5= 1:4434855 A-;102216344
9100 | 1. 161327690 948668760~ | 6= 5i5244730 4= 131230251
96200 | 1 141236736 1 131240766~ | 6= 149965292~ | 4= 1:0282635
96300 | 1 141041551 1 1i2686302= | 6~ 882720893~ | b5~ 9,3728184
94400 | 1 1.0730930 1 144200190% | 5= 163436118« | 5= B35048226
94500 | 1 140293241 1 1i5778144= | 5= 147612710~ | 5= 746815365
94600 947164622 1 167414786 | 5= 2.0916432- | 5= 649048755
94700 . 869882455 1 139163567& 5« 263452654~ | 5~ 601759238
94800 840959704 1 216836653 5 245317915~ | 5= 544950572
96900 760268294 1 2426048475 | 5= 256600351~ | 5= 458620595

10:000 507679074 1 2:4397480= | 5= 2:7380102~ | 5= 442762209

: ? . . '
104250 147057941 1 2:§8901600- | 5~ 257589342~ | 5- 3;0098484

104500 348192956= | 1 3332390635 | 5= 246040893~ | 5= 240054093
106750 | 1 160985799= | 1 347697939~ | 5= 243450878~ | 5= 1423106937
114000 | 1 169937120~ | 1 4:0085314= | 5= 240343161~ | 6= 645258587
110250 | 1 340760468= | 1 4:1722066= | 5= 147086984~ | 6= 243599481
116500 | 1 403461468= | 1 451441003~ | 5= 143930128- | 7- 5406289928~
116750 | 1 567934540~ | 1 348589735+ | 5= 141027322- | 6= 243453834~
12,000, | 1 743929342+ | 1 342439808% | 6= 8i4639576= | 6= 3:4119846=
125250 | 1 941013911= | 1 2:2203877= | b+ 62754442~ | b= 549076357~
124500 | 2 1.0853558= 7:0627855= | 6= 454626455~ | 6= 490061959—
126750 | 2 162558126~ | 1 143795465 b= 3:0038936~ | 6= 3i8229229=
134000 | 2 124093946= | 1 4351122927 6= 148641029~ | 6~ 34789833~
136250 | 2 1e5306687= | 1 745543282 b= 100014832~ b= 340458020=
134500 | 2 1s6006347= | 2 141746622 7= 347230046~ | 6= 265794386~
134750 | 2 145966088~ | 2 1:6698380 8= 665895488 6= 251186845~
146000 | 2 1s4922951= | 2 242374845 7= 345223874 6= 16887393«
144250 | 2 142581132= | 2 2.8683380 7= 562140488 6= 1530464079~

. 145500 | 1 846185198+« | 2 345458015 7= 660311908 T= 967279374«
146750 | 1 246973404= | 2 442442972 74 662211968 7= 609551651~
15,000 | 1 545202404 2 449275726 7= 5:9841888 7= 467048399~
154250 | 2 146350726 2 55470597 75 564774911 7= 2:9327418-
156500 | 2 340061276 2 660404062 7% 448210164 7- 165818055~
154750 | 2 4.6834414 2 643303433 7= 441629755 8= 538975245=
164000 | 2 646724955 2 663240847 7= 363854784 8~ 140555428
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Table 3A (continued)

5 Myl My2 M},3 My4
25300 | 1= 543069270~ | 1= 449318631 2= 448213070~ | 1= 145869821
20350 | 1= 542006650~ | 1= 541357500 2= 4:7603512= | 1= 154508538
26400 | 1~ 540875650« | 1- 543423148 2= 456892827~ | 1= 143273059
24450 | 1= 449673610« | 1= 5345513731 2= 456095918~ | 1= 142149699
24500 | 1= 448397770= | 1= 5,7627302 2= 465225767~ | 1= 141126576
24550 | 1= 447045470~ | 1= 549761787 2= 4534294250~ | 1= 140193298
20600 | 1= 445613920~ | 1- 641914988, 2~ 43311604~ | 2= 9:3407315
20650 | 1= 444100390= | 1- 644084619 | 2< 432287375~ | 2= 845609182
26700 | 1= 442502110= | 1~ 646268168 2= 441229762~ | 2= 7.8467437
26750 | 1= 440816300~ | 1= 648463074 | 2= 440145925~ | 2= 741919962
24800 | 1= 3.9040220- | 1 7:0666608 | 2- 3:9042801- | 2= 645911223
24850 | 1~ 347171100~ | 1- 7.2875881 2~ 347926115- | 2= 640391767
26900 | 1= 345206190= | 1= 75087891 2= 346801012~ | 2= 545318069
22950 | 1= 3:3142768= | 1= 747299435 2= 345672194~ | 2= 5.0650440
34000 | 1= 360978127= | 1= 749507194 2= 354543867~ | 2= 446353779
36050 1~ 248709578+ 1- 81707671 2« 343419514~ | 2= 45239642§
36100 | 1= 266334476- | 1- 8i3897173 2~ 342302459~ | 2= 348749820
30150 | 1= 263850224~ | 1~ 846071883 2~ 361195337~ | 2= 365388337
36200 | 1= 251254261= | 1= 848227810 2= 3:0100769~ | 2= 3.2288621
36250 | 1= 1s8544083= | 1= 940360750 2= 269021020~ | 2= 209429661
36300 | 1= 1.5717255- | 1- 942466330 2= 257957865~ | 2= 246792239
30350 | 1= 162771406~ | 1= 9:4540020 2= 266912712~ | 2= 24359011
36400 | 2~ 967042450~ | 1= 946577070 2= 205887249-" | 2= 262114010
36450 | 2~ 665135760~ | 1= 948572560 2= 2:4882468~ | 2= 250042704
34500 | 2= 341972880~ 140052135 2= 263899644~ 2~ 1+8131956
36550 | 3= 24662300 140241813 ‘g--2.2939264~ 2~ 166369661
36600 | 2= 348200470 160425738 2= 242002145= | 2= 104744600
30650 | 2= 705247500 160603336 2= 251088898~ | 2= 143246409
36700 | 1= 141362359 160774017 | 2= 2:0199697= | 2= 141865991
36750 | 1= 15334361 140937167 2= 149335083~ | 2= 1:0594520
34800 | 1= 169442076 141092152 2~ 148495173~ | 3= 9,4240367
35850 | 1= 23686696 151238318 2= 167679860~ | 3= 843470688
36900 | 1= 248069177 161374987 2~ 166889349~ | 3= 7,3569923
36950 | 1= 342590322 141501466 2= 106123633~ | 3= 644475339
44000 | 1= 347250726 141617036 2~ 1§5382402~ | 3= 506126287
44050 | 1= 442050768 141726959 2= 14665619~ | 3= 438471337
46100 | 1~ 446990597 141812473 2= 143972982« | 3~ 4:1457968
44150 | 1= 542070129 141890798 2= 13304166~ | 3= 345041006
44200 | 1- 507288983 141955139 2= 162658932~ | 3= 249178533
44250 | 1= 642646578 142004668 2= 142636893~ | 3~ 253829310
40300 | 1= 648141998 1:2038546 55 141437524= | 3~ 18955857
44350 | 1= 763774043 142055912 2= 100866621~ 3= 1¢4523452
49400 | 1= 769541194 142055886 2= 140305625= | 3~ 1:0501065
48450 | 1= 845441631 1:2037568 35 947720368~ | 4= 648579920
44500 | 1= 941473148 142000039 3% 992594105~ | 4= 35655720 .
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Table 3A (conﬁ*inug‘a)

% My‘i Myz Mys My4
44550 | 1= 947633190 101942364 | 3= 847672808~ | 5= 549849220
44600 1.0391886 161863590 3~ 842953918~ | 4= 240667559~
44650 161632683 141762745 3= 748426239~ | 4= 444547415~
44700 141685338 lii638844 3 7:4089699~ | 4= 645844047=
44750 142349435 141496887 3= 6499375324 | 4= Be4766280-
44800 163024515 141317861 3% 625964056- | 3- 140148923~
44850 163710069 1e1118736 3< 642164308~ | 3= 141617476~
44900 164405547 1:6892472 3% 548532500~ | 3~ 1.29626344
44950 145110346 140638019 3= 535063452~ | 3= 144013334~
5000 145823809 1:46354321 3~ 541758083~ | 3= 1.4966779-
54100 147273841 1+ 946949050 3= 4§5591257= | 3= 146451035~
5200 148749310 1=~ 849056200 3= 339999000~ | 3= 17453438~
56300 200242945 1= 749778130 3= 344938297~ | 3= 148036896~
54400 241746476 1~ 669028430 3~ 3,0371164« | 3~ 148294976~
54500 243250584 1~ 546721490 3 256261886~ 3= 168263659~
54600 264744844 1= 442773270 3= 252576701~ | 3= 148020443~
54700 246217673 i 2471021560 32 149277770= | 3= 1.75947066=
56800 267656277 2- 946298030 3= 146336538~ | 3= 107620852“
54900 249046600 2~ 967176920~ | 3= 143724259~ | 3= 146341522~
64000 360373292 1- 341008843~ | 3= 1:1408727- | 3~ 145585899~
64100 3e1619663 1= 564305456= | 4= 943712870~ | 3= 1e4767912~
66200 3e2767652 1= 79661428~ | 4= 7:5768263= | 3= 163921349~
60300 343797811 140712113~ | 4= 640099903= | 3= 143051541
60400 3e4689277 143671830~ | 4= 446427282~ | 3= 142171757~
66500 35419757 166847386= | 4= 3,4647013~ | 3~ 1,1308782~
84600 345965569 240239484= | b= 2:4488892- | 3= 140452638~
64700 306301617 243847212~ | b= 155748792~ | 4= 936194284~
66800 306401436 267667867~ | 5-.834387590~ | 4= 858187798~
64900 346237259 351696761= | 5= 251916475~ | 4~ 8:0535769~
74000 365780028 345927004= | 5~ 2.9398227 4= 743091525+
74100 344999515 440349293~ | 5- 7.2251953 4= 626251098~
74200 343864407 464951693~ | 4= 140576134 b= 549741285~
75300 362342434 469719376= | 4= 143297662 he 543580756~
75400 340400485 Eet4634443= | 4= 155407222 | 4= 44i7894086<
76500 248004837 549675622~ | 4= 146941515 4o 442531288~
70600 265121256 b 4818069~ | b~ 1:8139714 b= 347530594~
74700 241715338 7:0033100= | 4= 1:8894317 4= 333133407~
74800 1:7752655 765287960~ | 4= 1i9165690 4= 2,8804309~
76900 . 163199124 860545576 | 4= 19332164 4o 245101048-
80000 | 1= 840212800 8e5764362= | 4= 149070084 b= 241684896~
86100 | 1= 261866600 940897920~ | 4= 148718825 4= 1:8554252~
84200 | 1- 443358160~ 945894860~ | 4~ 148209425 4= 145728918~
84300 1e1575408= | 1 140069869~ | 4= 147574292 4= 143190056~
86400 149559076~ | 1 1:0524748% | 4= 1.6841764 4= 140918777~
86500 268310974~ | 1 1s0947382= | 4= 136036485 5= 868963611~
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Table 3A (continued)

M.

M

M

M

27

¥ vl o ¥2 _ 3 74 ‘
86600 367851888~ | 1 . 1:13308466> | 4= 155179765 5L 741044349
84700 448198633~ | 1 ~1¢1666126~ 4= 154289910 5= 5.5251154-
84800 549363416+ |-1 . 141945882« | 4% 143382526 5= 441411245~
86900 761353143~ | ‘1 142160713~ | 4= 1:2470808 5~ 249358791~
94000 844168695~ | 1~ 1.2300989- b="1§1565798 5= 1:8935561~
96100 947804157- | 1 1.2356518- 4= 140676624 | 6= 949913916~
94200 | 1 141224599= |1 1:2316552~ | 5= 948167214 6= 243844952~
94300 | 1 162747221~ | 1. 142169807~ | 5~ 8i9740365 | b= 401838685
9,400 | 1 144345145+~ | 1 1,1904488= | 5+ 831712051 6= 953419336
9500 | 1 166014209% | 1 151508333= | 5='7, 4057229 ©| 5= 153752308
94600 | 1 1.7749128= | 1 10968648~ | 5= 66800945 | 5= 1&7207292
96700 | 1 169543395~ | 1 10272374~ | 5~ 5359959725 5= 169956494
96800 | 1 241389181~ 944061400> | 5= 553542770 5= 2620461605
96900 | 1 263277240= 843563470~ | 5= 447553084 5= 243546707
106000 | 1 2e5196794= 761092510« | 5= 441988458 5= 264548591
106250 | 1 340047811~ 350380483= 5= 249884938 5= 265294219
104500 | 1 3e4770406% 245629687 5= 260201376 5= 244233830
104750 | 1 349044766~ 948875323 5~ 142671968 5= 262068952
114000 | 1 442466230= | 1 1:9094812 b= 659954831 5~ 169318804
11250 | 1 444539482~ 1 340287597 6= 2:8658106 5= 146354335
116500 | 1 4¢4676115= | 1 443486040 9= 861216200~ | 5= 13428793
11750 | 1 482197060~ 1 568596965 6= 18904025~ | 5~ 1:0704313
124000 | 1° 336341366« | 1 7:5378981 6= 340120018~ | 6= 8i2743869
125250 | 1 266283277= | 1 943404077 6= 3i5687406% | b= 601824229
124500 | 1 161159447= | 2 151201674 6= 357220226= | 6= 4i4366914
126750 9+8915660 2 153029222 6% 3:6013220= | b= 3.0226811
1345000 | 1 347675545 2 144699637 6= 3e3076562~ | 6~ 1.9091066
134250 | 1 742872654 2 146054992 6= 249175096~ | 6= 150606178
134500 | 2 141594966 2 166900125 6< 244868179~ | 7= 403662174
134750 | 2 146705338 2 1e7001248 6= 260547684~ | 9= 253967800~
144000 | 2 242588488 2 . 146086468 6= 146472582= | 7= 259333041~
145250 | 2 249155570 2° 13848901 6% 142799350~ | 7= 446919391~
146500 | 2 3:6242765 1 949531270 | 7= 946078317+~ | 7= 505852395~
14750 | 2 463594153 | 1 440458441, | 7= 669227146~ | 7= 5:8524453=
156000 | 2 540844028 1 442283895= | 7= 467308289~ | 7= 56884234~
156250 | 2 547499659 2 165205467+ | 7- 29947489~ | 7= 5:2474689<
156500 | 2 642925720 2 2091732125 | 7« 146631672~ | 7= 4:6477956~"
154750 | 2 646332064 2 446335339~ | 8% 647854016~ | 7= 349773815~
164000 | 2 646766806 2 646767351= | 9= 137482716 7= 342985788~
LN e




_ - Table 4A _ A
Valyes of the Four My, Functions Appearing in the Formula for Mg

% Mgy Mg, - Mos Mg,
0050 | 1- 644999990~ | 4= 240625000 2 540897143 5 5,7040971=
06100 | 1= 644999970~ | 4= 647499990 2 142700057 4 345649441-
0s150 | 1= 664999870= | 3= 144962481 1 546266591 3 740410174~
06200 | 1= 644999600~ | 3= 246689910 1 341511169 3 242271912~
06250 | 1= 664999030= | 3~ 41662160 1 240054330 2 941177180~
04300 | 1= 644998000~ | 3= 549998970 i1 143832212 2 443932042~
06350 | 1= 684996290~= | 3= 841669910 1 150081749 2 . 243682338«
00400 | 1= 604993660~ | 2= 120665422 746487713 2 143856560~
04450 | 1- 644989850~ | 2= 143499078 549818802 1 846292105~
06500 | 1= 644984530~ | 2= 146666796 447906550 1 556435636-
06550 | 1= 6+4977360~ | 2= 240165246 349103154 1" 348392161~
0600 | 1= 664967940~ | 2= 243997615 342417215 1 2:6974780%
06650 | 1= 644955840~ | 2% 2i8163212 247223248 1 1s9469400=
04700 | 1= 644940610~ | 2~ 342661304 2.311676A 1 1¢4374598~
66750 | 1= 664921730~ | 2= 347491247 149801334 1 1406820071~
0800 | 1= 664898680= | 2= 442654020 147100685 842808664~
0¢850 | 1= 64870880~ | 2= 448148450 144869929 6.4292890*
00900 | 1= 6s4837700= | 2= 583974740 143007624 540545642~
06950 | 1= 644798530~ | 2~ 620131670 1:1438283 450175132~
14000 | 1= 644752660= | 2~ 646618960 140164789 342240619~
16050 | 1< 644699370= | 2= 743436040 | 1= 849632800 568629165
16100 | 1- 664637910~ | 2= 840582040 1= 749796221 261275562~
16150 | 1- 664567470+ | 2- 848056130 1= 741269239 1.7462178~
16200 | 1= 604487240~ | 2~ 945857390 1< 63837664 14415777~
16250 | 1- 64396340~ | 1= 140398461 1= 547329230 | 141961886~
16300 | 1~ 664293860~ | 1- 141243622 1= 541604063 1= 949764020~
14350 | 1= 644178900~ | 1~ 142121094 1~ 446547687 1= 8:3431790~
15400 | 1= 664050440- | 1= 143030731 1~ 442065608 1= 740053590~
16450 | 1- 643907480~ | 1- 143972301 1~ 348079324 1= 58992950~
16500 | 1= 663748990~ | 1= 144945637 1= 344523153 1= 449801712~
10550 | 1= 643573910~ | 1=~ 145950500 1+ 341341813 1~ 442128582~
16600 | 1= 6¢3381100- | 1= 1:6986609 le 2:8488483 1= 3:5695887~
10650 | 1= 653169400~ | 1- 1:8053719 1= 245923320 1= 3.0282630~
14700 | 1= 642937660~ | 1= 149151522 1« 243612237 | 1= 2.5711625~
16750 | 1= 6:2684660~ | 1= 256279656 1= 241525934 1= 241839948~
14800 | 1= 602409170~ | 1- 241437774 1= 159639169 1= 148551559~
14850 | 1~ 662109880~ | 1= 242625477 j= 147929830 1= 145751759~
14900 | 1= 641785490~ | 1- 243842333 1= 136378995 1~ 143362814~
14950 | 1= 6416434710= | 1= 25087864 1= 134969934 1= 121320635+
2:000 | 1= 641056120~ | 1= 246361575 1< 133688025 2= 945721080~
24050 | 1= 640648350~ | 1< 247662907 1= 12520401 2~ 840730220~
26100 | 1= 650209970~ | 1- 248991279 1= 151455716 2= 607864290~
24150 | 1= 569739540~ | 1= 340346052 1= 10483924 2~ 56813510~
20200 | 1= 549235580~ | 1- 341726555 | 2= 9:5961200 2= 4.7316726-
26250 | 1- 548696600~ | 1=~ 343132058 2= 2= 349153330~
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Table 5A (continued)
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x Wy Wy Wy Wi
24300 | 1- 641329500= | 1& 248726127 | 1< 1:3788901 1= 1i1589460=
28350 | 1~ 663577660~ | 1~ 351265273 1< 143335371 1= 150564505~
20400 | 1~ 645814990= | 1~ 3:3964276 1= 1:2889168 2= 9i6130680<
25450 | 1= 648035180~ | 1~ 3,6828844 1= 1462456520 2= 847296700~
26500 | 1= 740231540~ | 1~ 3:9864666 1= 142019656 2= 7i9093634=
26550 | 1= 742396910~ | 1- 443077379 1= 141596793 | 5~ 751475891~
20600 | 1= 744523800~ | 1- 4+6472559 | 1~ 1:11820692 2= 6444062164~
24650 | 1= 746604200~ | 1- 5:0055698 1= 140775746 2= 557834599~
2700 | 1= 748629770~ | 1~ 5:3832226 1« 140377851 | -2=-'5:1738266~
24750 | 1= 840591640~ | 1~ 5i7807367 . | 2- 9i9885594 | 2= 4i6081549~
24800 | 1~ 842480470~ | 1- 651986319 2+ 946079443 2~ 45083458@4
24850 | 1~ 844286500~ | 1= 646374056 | 2= 9i2360792 2= 365970131~
26900 | 1= 865999410~ | 1= 740975359 2~ 8:8730610 2= 361463490~
20950 | 1= 847608420~ | 1= 745794829 2+ 845189022 2= 257290785~
34000 | 1= 849102230~ | 1- 8:0836847 2= 841736500 | 2= 2i3430467~
34050 | 1= 940469050= | 1- 846105499 | 2« 7.8372714 2~_1§9862530~-
36100 | 1= 941696520~ | 1= 9:1604613 2= 745098190 2= 146568087=
36150 | 1= 92771740~ | 1= 947337682 2~ 741912376 2= 1i3529897~
36200 | 1= 943681270~ 1:0330788 2~ 648814923 2= 140731512~
36250 | 1= 964411140~ 10951797 2~ 645805667 3= 841576230~
35300 | 1= 9¢4946780= 141597035 2= 652884040 3~ 57938670~
36350 | 1= 965273050~ 1.2266693 2= 640049206 3= 366272920~
34400 | 1- 945374280~ 142960918 2~ 547300500 3= 156448650~
34450 | 1= 945234170= 143679803 | 2= 544636807 b= 106494900
36500 | 1= 944835910~ 144423388 |. 2« 542057689 3+ 148131430

1 34550 1= 944162030~ 165191652 | 2« 449561532 3= .3102750
. 34600 | 1= 963194550~ 145984510 | 2= 4:7148072 3= 446659330
36650 | 1= 9419149060~ 1.6801814 2= 444814797 3= 5,8894370
32700 | 1= 940303890~ 157643337 2= 442561992 3= 649892410
34750 | 1~ 8:8341810- 1:8508786 2= 430387451 | 3= 749740930
34800 | 1= 846008370~ 149397778 2~ 348289963 | 3~ 8.8508260
3850 | 1~ 843282740~- 240309845 | 2= 346268462 | 3= 9,6271750
36900 | 1= 840143570~ 261244435 24 344320923 2= 150309831
36950 | 1= 766568890~ 262200896 2< 3426446357 2= 10905161
44000 | 1- 702536330~ 243178479 | 2= 3.0643156 | 2= 1s1419550
44050 | 1= 648022970~ 244176323 2= 248909707 2= 141858268
46100 | 1= 643005420= 265193463 2= 27244539 2= 1e2227127
45150 | 1= 547459860~ 246228814 2~ 245645949 2= 142530899
46200 | 1= 5¢1361960= 2:47281169 25 244112671 2% 142774624
46250 | 1= 4,4687140~- 258349196 2% 242642477 2= 1:2962718
46300 | 1- 347410300~ 29431424 2% 241234556 2= 143099307
44350 | 1~ 249506100~ 340526252 2= 1.9886868 2= 1i3188731
46400 | 1= 2.0948870~ 343631926 2= 148597782 2= 143234464
46450 | 1= 161712690~" 342746544 2% 147365433 2= 1.3246329
46500 | 2= 147714500~ 353868044 2= 146188667 2= 143209578
Gre 02
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Table 5A (conﬁnued)

x Wy : 2% W3- Ws
83600 | 1 241157198 . | 1 4164388725 | 4< 6§8547626~= | 4= 2i3673H214
84700 | 1 149158752 1 531075808% | 4= 6:1722639= | 4= 236222737~
84800 | 1 71,6685171 1 5i5876669= | 4% 5352683465 | 4= 2i8143112=
84900 | 1 1.3692315 1 660817437= | 4= 459194796~ | 4= 249506391
95000 | 1 1:0134834 1 65869200 | 4= 443506860& | 4= 3,0379765~.
94100 549664520 i 7.6997735— 4= 3i820kosi- | 4= 35 6828451 =
9,200 141462890 1 746163076+ | 4= 343285612= | 4= 340900824~
94300 433907430+ | 1 841319078% | 4~ 2i8742211= | 4= 3:0658565=
94400 | 1 140673505~ | 1 836412990< | 4= 2i4565367~ | 4= 3,0146839<
94500 | 1 1.7754119= | 1 '9~1385000= b .6743487~ be 2594094824
94600 | 1 245677398~ | 1 956167850- 45 1i72631875 | e 248486203~
94700 | 1 344486207~ | 2 1i0068641= | 4= 134109679~ | 4= 2&7412868~
94800 | 1 444220733= | 2 1i0485723= | 4% 1:i1267114~ | 4= 246221407~
96900 | 1 564917706~ | 2 1:0858830= | 5% 847188910~ | 4= 2:4940645-
106000 | 1 646609511~ | 2 1:41177861= | 5= 644479228~ | 4= 263595921~
106250 | 2 140035324= | 2 1:16641635 | 52 1:8696298~ | 4= 2:0094283=
106500 | 2 144069221= | 2 161542504= | 5= 133531621 be 1i6602397=
104750 | 2 148748345= | 2 140576539= | 5= 34768011 4= 1343308232=
114000 | 2 264007578 | 1 844932700~ | 5% 4347353799 4= 140328928~
116250 | 2 269714928~ 1 4i9873140= | 5= 5§3352682 5= 767271536~
"114500 | 2 3e45653643= 247081080 |,-5% 54528633 5< 555251217
116750 | 2 441503017= | 1 746213308 55 532346504 b= 347162872~
125000 | 2 4e6818708= | 2 147395663 5« 437988333 Be 262748484=
124250 | 2 561013758= | 2 249889521 .| 5= 442379541 5= 151632525
124500 | 2 543341948= | 2 445327582 5= 336220480 6= 35379@5124
124750. | 2 542885620= | 2 643818771 .| 5~ 3:001i9989 b= 2o4638320
134000 | 2 4:8550649= | 2 845301497 | 5= 244128552 6= 663380092
136250 | 2 3:9071842= | 3 1:0947861 | 5« 1:8769433 6~ 846515346
13500 | 2 263032663= | 3 1:3574253 5e 1.4666771 b~ 947687934
136750 | 1 140962910 3 146309172 | 5= 1400760120 b 1:0004353.
145000 | 2 344895110 3 149004113 b= 647752497 6~ 946216940
146250 | 2 749903401 3 2i1453018 b= 441412722 6~ 848350734
146500 | 3 13749475 3 23383418 6+ 261043515 6= 748134394
144750 | 3 2.0871168 3 234448654 74 558833460 b= 646855424
154000 | 3 2:94056%72 3 244222205 T4 408729475~ | 6= 5:5456011
154250 | 3 349323633 3 2:2195356 6= 1:2017130~ | 6~ 44590421
154500. | 3 540485692 3 147779778 6~ 16289283~ | 6= 334679837
154750 | 3 642607453 3 140316810 | 6~ 148354083~ | 6= 265962607
1164000 | 3 745220473 1 9s0443550= | 6= 148788604~ | 6= 1:8538581
<o "o
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Table 6A (continued)

% W] ' W, W3 W4
24300 144213767= | 1=~ 142738120 1= 241987511~ | 3~ 7,773 349b~
24350 1:4576T46= | 1= 154&81130 1< 241199296~ | 2= 144207138~
24400 144960911~ 1- 16417110 1= 240420840~ | 2= 240192776~
2:450 1:5366677~ | 1= 18562470 1= 149652812~ | 2= 225748756~
24500 165794477~ | 1= 250934616 1= 1:8895858~ | 2~ 3,0892393~
26550 166244688= | 1= 263551850 1= 148150560~ | 2= 3:5641H617~
24600 146717633~ 1~ 246433596 1€ 1§7417426~ | 2= 4,0011026~
24650 167213574~ 1= 249600260 1= 1i6697049~ | 2= 4s4018547=
24700 167732692~ | 1~ 3430673300 1= 1i5989809~- | 2= 447679395~
24750 168275097« | 1~ 346875300 | 1= 145296163~ | 2= 5:1008205=
24800 148840818~ | 1= 441029890 1= 14616509« | 2= 544020280~
2850 169429783~ | 1~ 445561830 1= 143951144~ | 2= 5.6729863=
24900 260041825=- | 1% 530497020 l= 143300460- | 2~ 549150600~
24950 240676662~ | 1= 5:5862460 le 152664651~ | 2~ 641296305~
34000 241333896~ | 1- 641686320 1= 142043988~ | 2= 643180350~
34050 242012999- | 1- 647997946 1= 141438671~ | 2- 6:481516H~
34100 202713303~ | 1= 7:4827760 14 140848848~ | 2~ 626213625~
34150 243433997~ | 1~ 842207370 1= 140274676~ | 2= 647387270~
34200 2:4174106= | 1~ 9:0169536 2= 947162511~ | 2= 68348220~
34250 244932487~ 1- 9:8748110 2= 9:1736662- | 2= 649108162~
34300 245707815~ 140797805 2= 836469363~ | 2= 649677960~
34350 246698568~ 141789541 2« 841360945~ | 2~ 740067730~
34400 247303028~ 1:2853732 2= 746411184~ | 2= 7;0288700~
34450 248119247~ 1:3994186 2« 7:1619535= | 2= 7:0350430~
34500 - 28945053~ 1:5214817 2= 646985915~ 2= 7:0263575=
34550 249778028~ 146519628 | 2~ 642569357~ | 2= 7.0036345~
3,600 360615494~ 187912713 2= 548188558~ | 2= 649678700~
34650 361454499= 149398245 24 54022129~ | 2= 609199450~
34700 342291811~ 20980473 2+ 540009121~ | 2= 648606565~
34750 343123890~ 242663712 24 44,61647625~ | 2~ 647908887~
34800 343946881~ 244452334 2~ 442436050~ | 2= 647114300~
34850 344756596~ 2i6350772 24 348871632~ | 2~ 646229810~
34900 345548500~ 248363475 2= 345653245~ | 2+ 645263105~
34950 346317701~ 340694934 2= 342178725~ | 2= 644221595~
44000 347058914~ 352749651 2~ 249064500~ | 2= 643111500~
44050 347766469 345132126 2= 2i6049365- | 2= 6i1939710=~
44100 348434281~ 367646846 24 243189500~ | 2= 640712380~
44150 349055834~ 4306298268 2= 240462772~ | 2= 5,9435187~
44200 349624179+ 4430907863 2% 147866870~ | 2= 548114120~
44250 440131887~ 446028742 2= 145398525« | 2= 5,6754462~
44300 440571067= 4,9116389 2~ 13054460~ | 2= 5:5361065~
44350 440933325~ 542357858 2- 140831813~ | 2~ 543939662~
44400 441209768~ 525757155 34 847280400~ | 2= 5,2494380~
44450 441390973~ 549318136 3= 647396650~ | 2= 541029387~
44500 441466964 683044453 3= 468631750~ | 2= 449549300~
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Table 6A ‘Q&'ontinued)

€ Wy W, Wa W,
44550 461427230- 686939552 3= 340958475~ | 2= 448057977~
46600 461260669= 741006657 3w 1:4348100= | 2= 446560970~
446650 440955611~ 765248691 4= 132424000 | 2= 435058002~
44700 440499780~ 749668285 34 145831350 2% 443555295~
44750 349880280~ 844267727 3= 249460875 | 2= 442055687~
44800 349083618~ 849048920 3% 442156500 2% 440561220~
, 46850 348095645 944013350 3= 523947100 2= 349074962~
| 42900 346901561~ 969162053 | 3= 6:4887300 | 2~ 347599620~
44950 365485930~ | 1 140449557 | 3% 744976100 2= 3i6136950~
| 5000 343832660~ | 1 11001386 3= 844260575 24 344693565~
| 53100 249745434= | 1 1:2166172 | 2= 140054978 | 2= 3:1854685~
54200 264497672~ | 1 143391272 2= 141402604 2= 249103220=
56300 . 167936337= | 1 144692205 2= 142481348 2= 2:6447607=
5400 | 1= 948976830~ | 1 126059104 2= 163330286 2~ 243898970~
54500 | 2= 240741600~ | 1 147486532 2= 143953818 2= 251464275=
54600 141318896 1 18967273 2% 144392168 2= 149152507~
56700 264875291 1 246492111 2= 154654137 2+ 166963749~
54800 440664587 1 242049585 2= 144754778 2= 164902395~
50900 548897387 1 243625752 2= 1:4720476 2~ 142971738~=
64000 769790762 1 2652063925 2&-1o4569627 2= 141168498~
66100 | 1 140356662 1 266764400 2= 144308374 3% 944982955~
66200 | 1 103044982 1 248284184 2= 143965602 3= 749508280=
6s300 | 1 146066572 1 249736712 2= 143544072 3= 645304625~
64400 | 1 169443774 1 341091556 2= 143054338 3~ 582263753«
66500 | 1 243198378 1 242314112 2= 142525243 3= 400468069~
64600 | 1 247351310 1 3#3365370 2= 141946724 3= 249758742~
66700 | 1 341922178 1 344201568 2% 141339503 3= 2:0061442<
6,800 | 1 36928822 1 364773950 2% 140713133 3= 161526522=
| 65900 | 1 462386792 1 345028535 22 130077948 he 348288060~
! 7.000 | 1 48308757 1 344905809 3= 944161287 4= 28721690
74100 | 1 564703859 1 344340586 34 8,7819457 b= 847855900
74200 | 1 661577002 1 343261798 3+ 841431776 3= 143750393
. 76300 | 1 668928042 1 341592372 3= 745058300 34 148053519
| 74400 | 1 766750987 1 2é9249125 32 648953111 3= 251688538
I 74500 1 865033000 1 246142800 34 642866245 3= 244657879
74600 | 1 963753460 1 242177999 3% 546966736 3= 247196222
74700 | 2 100288284 1 147253464 3= 551573821 3« 249116964
7800 | 2 141238158 1 1s1262142 3= 446019927 3= 3,0382565
76900 | 2 142219884 440916310 3= 441126623 3« 3,1453277
8,000 | 2 163227134 443754510« | 3% 346381773 3= 341861103
86100 | 2 164252177 1. ls426b848= | 3~ 341889108 3= 342076598
86200 | 2 145285758 1 245689946~ | 3= 247681754 3= 341987834
8300 | 2 146316943 1 348790907= | 3= 243760465 3« 341633347
84400 | 2 17332973 1 563693562~ | 3= 240123455 3= 3;1049197
84500 | 2 168319101 1 740528157= | 3= 1:6766726 3= 340268961
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Fable 6A (continued)

X W, W, Wy W,
84600 | 2 . 1a9258444 1 8.9423864- 3 133684377 3<.249323748
85700 [ 2 240131829 2 141050706= | 3« 1:0868878 3= 208242243
84800 | 2 240917623 2 143389934~ | 4= 833113423 5= 247050750
84900 | 2 241591599 2 1:5971531% | 4= 6i0617646 3= 245773271
9.000 | 2 242126774 2 188806001- b4a 339292440 3= 264431575
94100 | 2 262493283 | 2 2; 1902611» 4= 240821868 3~ 243045287
94200 | 2 242658247 2 2:5269073% | 5= 4.4849336 3= 261631986,
96300 | 2 242585657 2 28911195~ | 5% 948427820~ | 3~ 240207308"
94400 | 2 242236288 2 342832499= | 4= 2.2287619- | 3~ 148785041
94500 | 2 281567621 2 347033790= | 4~ 342976519~ | 3~ 147377247
94600 | 2 220533804 2 441512716= | 4= 442035856~ | 3= 145994360
94700 | 2 19085632 2 hi6263232+ | 4= 449590418~ | 3~ 1:4645305
96800 | 2 147170584 2 581275124% 44v565762527~ 3= 143337601
94900 | 2 144732874 2 506533382~ | 4= 6,0671288~ | 3~ 142077477
104000 | 2. 141713582 2 6020176045 | 4= 644431951~ | 3= 140869970
106250 | 1 162081440 2 7165265224 | 4= 649526467~ | 4= 8.1049441
10500 | 2 14361288~ | 2 9:1652010- | 4= 649720710~ | 4= 5,7275829
10750 | 2 3i6097398~ | 3 140644577~ | 4= 646399616~ | 4= 347451515:
114000 | 2 - 645111959= | 3 141954513~ | 4= 600728935~ | 4= 241433587
114250 | 3 140243939= | 3 142909280~ | 4= 5i3659666~ | 5= 849315060
| 116500 | 3 144891695~ | 3 163265998« | 4~ 4i5941848~ | 6~ 443680990=
114750 | 3 240502610~ | 3 142718062~ | 4= 348144369~ | 5= 71001746~
124000 | 3 2‘7069013- 3 150890715 | b= 340678137~ | 4= 141499651~
124250 | 3 304502456~ | 2 743401120% | 4= 243820520= | 4= 14063202~
126500 | 3 442603892~ | 2 1i5575064= | 4= 157739504= | 4= 145188153~
124750 | 3 541029185 | 2 7.01940672 b= 142516436~ | 4= 165230145«
13,000 | 3 549250608~ | 3 148985736 bw 801666246~ | 4% 1:4497294~
1346250 | 3 646515597~ | 3 3i4936522 54 406573877~ | 4= 143248355~
13,500 | 3 741804810~= | 3 535419105 Baw 169233642= | 4= 131693897~
13,750 | 3 743792551% | 3 80867596 b= 152089606 5= 9699951 78=
144000 { 3 7. 0813761m 4 141151688 5« 165705230 5= 862904108=
144250 | 3 . 60843171« | 4 144729368 5= 255246613 S5 646566453
146500 | 3 441493710~ | 4 148768292 5= 340768690 5= 541586941~
145750 3 1:0042978= 4 243156922 5~ 343152779 5= 348328781~
15000 | 3 346501695 4 247705456 5= 343181916 be 206964556~
156250 | 4 140128756 4 342125621 5% 341532534 5= 147522199
15:500 | 4 1:8743650 - | & 356009179 5= 248770916 6~ 949250820~
156750 | &4 249778643 4 3:8886311 5= 245356287 6= 440258195~
164000 | &4 443453912 4 349805479 5= 261648260 7= 346596610
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Table 7A

Values of the Four V,, Functions Appearing in the Formula for v

40

5 vy vV, Va Vy
06050 | 1= 969999990~ | 4= 231875000 2 66158514 253948588
05100 | 1= 969999980~ | 4= 8:7560000 2 1:6502330 1.9539152
06150 | 1= 949999890= | 3« 1:9687496 1 783069303 136963326
00200 | 1= 949999670~ | 3= 344999994 1 4i6887392 145139491
06250 | 1= 949999180~ | .3~ 5i4687480 1 2485993714 163728655
04300 | 1- 949998310~ | 3= 748749920 1 157965204 1i2579814
05350 | 1= 949996870- | 2= 150718730 1 1.3029892 101612461
006400 | 1= 969994660- | 2= 153999955 948673482 140778315

05450 | 1= 949991460~ | 2- 147718659 747067582 : 1 0046514
04500 | 1= 9:9986980- | 2- 241874831 651525687 |- 1= 93957930
04550 | 1= 969980930~ | 2~ 2:6468450 530085691 i~ 808110180
06600 | 1= 969973000~ | 2= 3:1499490 441398757 - | 1= 8428069985
06650 | 1= 959962810~ | 2~ 346967931 344651727 1= 747972310
0s700 | 1= 949949980 | 2= 432873722 249316967 1 703530964
02750 | 1= 969934080= | 2- 449216822 235014511 1= 6i9433349
06800 | 1= 949914670= | 2= 545997150 231509787 1= 645636992
06850 | 1= 9:9891240~= | 2~ 663214650 148616228 1« 842167087
06900 | 1= 959863300= | 2= 7:0869230 166201947 1= 548814704
0:950 | 1= 949830300- | 2+ 7:8960770 1:4168803 1< 565735547
1000 | 1= 9¢9791640= | 2« 847489150 1:2442533 1< 52848986
15050 | 1= 959746730= | 2= 956454200 - 1:09%966101 i< 5,8137342
1100 | le 969694920~ | 1= 130585576 1= 986951183 < 437585350
16150 | 1= 959635530« | 1~ 1.1569363 1= 885946167 i= 445179727
15200 | 1+ 969567880~ | 1= 162596756 i< 786367387 1= 442968802
16250 | 1= 969491210~ | 1= 143667732 1= 6457990763 1= 440762309
1300 1= 9,9404750= | 1- 144782253 1= 640634350 1= 34 8731114
16350 | 1= 969307720~ | 1= 155940294 1= 584149188 1- 356807091
1400 | 1= 969199270~ | 1= 167141813 1= 448412309 i= 354982946
16450 | ‘1= 9.9078520- | 1- 1:8386764 1< 443321542 1= 343252097
16500, | 1< 958944600~ | 1- 149675105 1= 348791363 1= 331608607

16550 | 1= 968796590~ | 1- 261606780 1= 344749799 1- 34 6047673
16600 | 1= 98633510~ | 1= 2,2381732 1= 3461135858 1= 208562568
15650 | 1= 9:8454340~ | 1= 243799892 1= 2:7897626 i- 247150588
15760 | 1= 968258080- | 1= 245261193 1= 264990661 1= 245806998
15750 | 1= 9.8043680= | 1= 246765554 1= 262376777 14 264527992
1800 | 1~ 947810020~ | i~ 28312890 1= .0022947 1= 253310049
16850 | 1~ 9s7555970= | 1= 2499631186 | 1= 1:7900554 1= 242149916
16900 | 1= 957280380~ | 1= 341536184 1< 145984658 1= 241044566
1,950 | 1= 986982050= | 1= 343211767 1= 164253485 1- 169991189
26000 | 1= 9e665974oc i- 3&4929978 1= 142687911 | 1= 1:8987161
2,050 | 1- 966312196~ | i- 366690601 i~ 141271116 1= 148030035
125100 | 1= 955938090~ | 1= 348493496 2= 949882420 1= 17117510
26150 | 1= 965536100= | 1= 440338505 2= 848261521 1= 1:6247421
20200 | 1= 965104850= | 1~ 442225475 2= 767731632 1= 165417757
26250 | 1= 944642920~ | 1= 454154215 2= 6468188678 1= 164626610
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" Table 7A (continued)

x Vy v, Vi Vs
84600 | 1 1.094T7449 6476140405 | 42 149686575 b= 248564945~
84700 | 1 1&1211619' 7:8079410= | 4= 1i9873425 be 255011965~
86800 | 1 141429948 849606660= | 4= 149827120 b= 241739199~
8900 | 1 141593927 1 1i0202859= | 4= 1i9583735 b= 148737341~
94000 | 1 141694231 1 141537498& | 4= 149175786 b= 165995779~
94100 | 1 1s1720644 1 142967183= | 4= 1:8632461 4= 1463502902~
94200 | 1 141662046 1 1:4494039« | 4~ 1§7979838 4o 161246372~
9¢300 | 1 141506359 I 146119627« | 4= 147241115 5w 942133553+
94400 | 1 1lel246524 1 1e7844841= | 4~ 146436816 5= 753907263~
9¢500 | 1 140850471 1 1496697812 | 4= 1i5585062 5= 547652426~
94600 | 1 140321160 | 1 2:1593633= | 4= 1:4781466 Be 433236933~
94700 966362620 1 243614537= | 4= 143799929 5« 340530251~
95800 807787560 | 1 2i5729421a | 4~ 142892212 Be 159404462~
96900 767303340 1 247933865~ | 4= 1,1988416 b= 957351400~=
104000 664717230 1 380221905= | 4= 1i1097080 6= 144020350~
104250 242701850 1 3.6252613= | 5= 849669511 5 104330042
10500 | 367160300~ | 1 442576124~ | 5= 740352225 5= 244076834
106750 | 1 141857744~ | 1 448920125~ | 5< 5:3439070 be 269274862
118000 | 1 242541893~ | 1 5i4893308~= | 5= 359078058 5= 341134779
114250 | 1 346151508~ | 1 549960553~ | 5= 267227617 5- 340650625
114500 | 1 543037145= | 1 643417550~ | 5= 1.7721725 5= 2:8617603
11750 | 1 ~7e3478142= | 1 644366430= | 5= 140320082 5« 245654577
124000 | 1 967631994~ | 1 641694660~ | 6~ 447456498 5= 242228555
. 126250 | 2 162547044= | 1 5,4060140- | 7= 741177230 5~ 148679235
126500 | 2 145670107= | 1 3.9886410« | 6= 240591163= | 55 145242276
125750 | 2 149067384= | 1 1:7372400< | 6= 3i8234029~ | 5= 1:2670515
134000 | 2 2i2627284= | 1 145477200 6= 448092960~ | 6= 9+2526805
136250 | 2 246179464= | 1 640794860 b~ 542136213~ | 6~ 648294287
© 134500 | 2 249481655= | 2 142075808 6= 542013410~ | 6= 448067359
136750 | 2 342205941= | 2 1.9745509 6= 449069367~ | 6= 3.1668028
144000 | 2 343925349~ | 2 29269874 b= 434369771= | 6= 158766973
144250 | 2 3441017088= | 2 440778047 6= 308733536~ | 7= 849501340
144500 | 2 342076409~ | 2 544315631 6= 342767903~ | 7= 1.7683682
144750 | 2 247065721= | 2 689805857 6= 246903624~ | 7= 342270228~
15000 | 2 148163217- | 2 8:7002945 b= 241428273~ | 7= 64601882~
154250 | 1 443519350= | 3 146543770 | 6~ 1:6516558~ | 7= 843156894=
154500 | 2 145470250 | 3 12435601 6~ 142256962~ | 7= 941304030~
154750 | 2 442448430 3 1i4265153 7= 836744936~ | 7= 941905539~
16000 | 2 747707351 3 145879514 7% 547495918~ | 7= 847323943«
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" Table 8A.

Values of the Fou? Auxiliary KsFunctions

h
i
i

44,

/
5 K, K, ¢ Ky K,

04050 | 3 146000000 6 147920000 743777589+ 746777589~ | .
06100 | 2 440000000 |5 141200000 - c9914645~ 642914645~
06150° | 2 147777778 | 4 262123457 541805343 544805343~
0200 | 2 140000000 3 740000000 _4.6051701- 449051701+
04250 | 1 e.aoooooo 37 2 8672000 b 1588830- ;4 4588830*
04300 |1 4.4444444 3. 1.3827160 ~~3s7942399~ } '4 0042399&

| 06350 | 1 342653061 | 2 Ts4635568 344859386> | 347859386~
04400 | 1 245000000 2 43750000 342188758« .| 345188758+
0e450 | 1 109753086 2 247312908 249833097~ 342833097+
0500 | 1 146000000 2 107920000 237725887- 3:0725887-
. “ Ea ' " i i
04550 | 1 143223140 2 1.2239606 205819683+ 2.8819683—'
0.600 | 1 1s1111111 1" 846419746 204079456~ 2:7079456=
06650 944674556 1 662742901 252478601~ 245478601~
0:700 . 341632653 1 446647230 260996445~ 543996442~
06750 761111111 1 345397531 169616585~ 262616585=
04800 642500000 1 247343750 168325814~ 241325814~
06850 565363322 | 1 2:1455682 147113322= 240113322~
04900 449282716 1 147076568 145970153~ 148970153~
56950 444321330 1 143750662 14888809~ 147888809~
16000 460000000 . | 1 1412000600 1:3862943= 146862943~
14050 2646281179 942142673 lizgg7140% 145887140~
1,100 363057851 766497505 141956739~ 1:4956739-
16150 360245747 5. 4036365 1.1067704- 1 40@77o4e
16200 27777778 544012347 _ 146216512= 153216512=
1250 245600000 4°58757on' 1+ 9,4000725~ 1624060073~
1300 203668639 34 971&313 1- 8:6156583- 141615658~
16350 261947874 363710642 1= 7«2609517- 1.0860852~
14400 260408163 259154518 1= 741334988~ 1:.0133499~
16450 149024979 2:5336464 1= 6442167246~ | 1= 964316724~
14506 167777778 232123457 1~ 567536414* 1- 847536414~
16550 16649324 10483990 i= 540 97844%9- | 1- 8s0978449
1:600 145625000 157689843 18 440628709~ | 1~ 7:4628709-
1.650 164692378 1:5110618 1= 3:8474378- | 1- é.8474378~
16700 1632840830 163409800 1% 342503785< | 1- 6. 2563785—?
1,756 143061224 ‘1.1941600 1- 266706278~ | 1= 546706278~
1.800 142245679 : 1o66¢9105 i- 2.1072105- 1~ 5.1072102~
14850 141687363 1= 945616115 1= 1i5592307- | 1- 445592307~
14900 - 11080332 1+ 855941625 1= 1.6258658— 1- 440258658~
14956 140519395 1= 747460369 2= 540635614~ | 1- %:5063561~
2,000 i-ﬁoooodo 1= 70000000 : 1= 3.ooooooh-
2.050 | 1= 905181440 1= 683416546 2~ 4:9385227 1= 24 6361477~
26100 1- 940702948 1= 547589174 2= 947580334 i~ 2:0241967-
24150 | 1- 86533261 1- 542416037 12 1:4464132 1= 145535868=
20200 | 1- 802644628 1~ 457810942 1= 159062036 1= 100937964~
26250 | 1= 7e9012246 1- 443700656 1- 243556607 2= 6:4433930-
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“Table 8A (continued)

x Ky - Ky Ky Ke o -
24300 1< 745614367 1= 4.0022728" 1= 227952388 | 2= 240476120~
24350 | 1= 702430954 | 1% 3.6723712 | 1= 342253629 2= 2s2536290
26400 | 1- 6s9444444 1~ 343757716 1= 346464311 2= 644643110
26450 [ 1= 646638900 |.1- 341085201 |- 1- 40588169 1= 10588169
24500 1- 664000000 1- 248672000 l= 444628710 | 1= 1.4628710
26556 | 1= 641514802 | 1+ 2.64884%96 1= 448589236 1~ 148589234
2.600 1= 549171598 1= 244508946 1~ 552472852 1= 242472853
24650 1~ 538959772 1= 22716909 . | i1~ 566282492 | i~ 206282492
24700 | 1= 5.4069684 1- 281074778 1« 60020918 1= 3,0020918 -

124750 | 1% 542892562 1~ 169583362 1~ 6.®eon7ae -if'z 1690746
24800 | 1= 5310620408 1- 1ea”7157a.‘ 1= 6.77oaAA7 1= 247294447
2¢850 | 1= 409245922 1= 146976126 14 7.0834363 1= 440834262
24900 | 1~ 4.756?476‘ 1~ 145835291 1= 764312711 1~ 444312711
24950 14 44596380 1- 1:4728699 1= 7677315018 A~ 4477215091
34000 1= 444444444 14 143827160 | 1- 2:1093022 1= 541093022
3:050 | 1~ 442999194 1= 162942515 1= 844398882 1~ 5:4308887 .
3.100 | 1~ 4416233089 1~ 102127499 1~ 8476506986 ‘1= 547650986
30150 | 1=~ 4.06212421 1= 141375639 1= 9.0851055% 1- 4.0851055
36200 | 1= 3:9062500 1= 140681152 1= 944000726 1= 444000726
35250 | 1= 357869822 1= 140038864 1« 947101563 1~ 6:7101563
36300 | 1= 346730946 | 2~ 94441368 140015565 1= 750155059
32350 1- 245642682 | 2~ 2,2928056 120316263 1~ 743162630
32400 | 1= 3:4602076 2~ B:381125¢%. 1»061?5bs_ C 1= 7.6125650 .
34450 | i+ 263606385 2< 749057237 . 140904541 1- 7«9C&641Q
3500 1“.397653661 2= Ts4635568 1e119231%. 1- 8.1023156".
35550 | 1= 3.1739734 2= 740518749 151476068 1w 8,4740080
34600 | 1~ 3 0864198 2= 645681910 161755733 1= 247557320
34650 | 1= 340024395 2= 652102500 162031599 . | 1~ 92.0715990"
3700 1= 2+9218408 2% 559760075 142363712 1- 9530371 26
3s750 | 1= 2e8444444 2= 556636047 142572173 i- 9 =ﬂ?*735
34800 1= 27700831 2 5 37135272 1+28370677 | 1i- .a37n77éA
36850 1~ 246986001 2= 550977097 123098510 1.00085109
3+900 1« 2+6298488 2% 4.8419733 143356587 - 120356587
3,950 | 1% 2:5636917 2% 436007606 143611368 10611368
46000 | 1= 203000000 2= 443750000 163862943 108462943
44050 | 1= 264386526 2= 431679188 le4111394 141111394
46100 | 1- 253795340 2~ 39635341 164356795 161386795

42150 | 1= 22225432 2= 3 7759448 164599223 141599223
46200 | 1= 228675737 2- 345992233, 144838746 161838746
44250 | 1= 262145329 2= 304329691 155075436 © 142075436

46300 | 1= 201633315 | 2+ 342766622 165309356 142309356
46350 | 1= 21138856 2= 251279586 165540573  li2546573
AR 1= 2.0661157 2~ 269881828 15769147 1e2769147
4e450 | 1~ 2,0199470 | 2+ 258561301 1.5995132 - 1:2995138
4500 | 1~ 169753086 2= 0731°008 la6?1840’ S 1le3218604
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‘Table 8,:A (continued) .

565263322

201455682

248338379

% K, K, Ky Ky
46556 | 1= 149221338 2« 216131987 146439601 163439601
44600 | 1= 168903592 2= 245014205 libeh58182 1.3658182
L4650 | 1= 148499247 2= 243955552 . 146874450 163874400
44700 | 1~ 148107741 | 2+ 242952320 147088306 144088304
44750 | 1= 167728532 2- 262001059 1472999438 104299948
44800 | 1= 167361111 2+ 251068572 147509374 1a4569374
44850 1= 147004995 2= 240241899 167716630 144716630
44900 | 1=+ 146659725 2+ 109428250 147921760 144921760
44950 | 1= 166324865 2« 148655085 148124807 145124807
5,000 | 1= 146000000 2= 147920000 ,1.8Q7«914 105325814

. : . . b (. 4 i
54100 | 1~ 145378700 2= 186555309 -1&8721867 145721867
56200 | 1~ 1447952899 2+ 145318090 149110223 166110728
56300 | 1= 14239943 | 2<°144164318 149421192 146491192
54400 1> 143717421 "2~ 143171734 149865035 166865035
50500 | 1- 1.3223140 | 2- 1¢ 239600 200222018 107222018

. i . : W b 4 . .
56600 | 1~ 162755102 2*-11138o4u3 240592388 187582335
56700 | 1= 162311480 2+ 140610077 240546379 167548378
54800 1= 161890606 | 3~ 248970557 281294214 13R204214
56900 | 1+ 11490951 3% 942429365 241636103 148636103
66000 1- 1.1111111 3= 586415746 261?72245 108972245
- 3 . u i B i : i
64100 1< 1.0/40798j 3~ 840890705 242302821 149302931
64200 | 1-.160405827 3 745798861 242628047 1i9828042
66300 | 1~ 10078105 3« 761097740 252948049 169948043
o400 | 2% 947656250 | 3= 546757202 243263016 240263016
64500 |- 2= 944674556 3- 662742901 2635730699 1260573099

. .- . . : b i } f“ .
6600 | 2= 961827365 3= 535025855 253878449 248078440
64700 | 2~ 849106765 2= 545580034 2646179206 7éL179f"é
64800 | 2~ 846505190 3~ 562382035 244475508 T 24147550
66900 | 2= 844015963 3. 449410774 244757488 C24178 7aaa'

74000 | 2- 841632653, 3= 46647230 265055259 .2?55/50
74100 | 2~ Te9349335 3« 446074219 265338952 262328952
74200 2~ 747160494 3= 41676193 2455612676 742618676
7¢300 | 2= 765060987 3% 349439063 243894543 24289454%
76400 | 2~ 743046019 | 3+ 347350046 24 $6166656 2§%1466656
7500 | 2= 761111111 3~ 345357531 266435116 25435116
76600 | 2--649252078 3+ 343570%52 246700021 243700021
74700 | 2= 647465003 3+« 341860686 255561463 2439614863
74800 | 2~ 665746220 3= 340257958 267219531 28421953%
74900 | 2~ 664092293 3% 248754754 267474311 264474311
84000 | 2= 642500000 3= 247343750 27725887 2:4725867 -
. . , . L K ¥ r i s '
86100 | 2= 640966316 3% 246018242 247574337 284574337
84200 | 2~ 565488400 3+ 244772088 238219739 255219736
84300 |.2~ 548063580 3= .242599655 248482166, 285462166
86400 | 2- 546689342 3= 242495771 243701690 245701690
84500 | 2- 3= 2+59338379
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Table 9A (continued)

49

x ‘Pz Py P,
24300 143225000 256450000 246235093 14 384980124
24350 . 143806250 247612500 248591879 1= 3i8122506
24400 164400000 248800000 341104000 | 1+ 441472000
24450 145006250 340012500 343778120» Tl 435037506
2.900 A-1 sezgooo, 3 1250000- 96621603 1; 4483328124

R i . 3 K .
2.550 1.6256¢5O 35/517300 3&06308A° 1+ 562853132
24600 1469000600 2800000 442841500 14 5417122000
24650 .| 147556250 3551}2500 446233286 1+ 641644382
26700 . | - 148225000 346450000 - 449822593 14 646420124
26750 ° - 108906250 3o7812500 553616942 1= 7414892556

P - . . [ ) i.
24800 | - 1.060urou 3e/Looooo 587626000 | 1+ 78832000
26850 240306250 ¢0612500 66185’567 1% 8i2468756
24900 241025000 A4¢4osoooo 6466307593 14 548410124
24950, 241756250 443512500 741006161 1- 944666827
3,000 242500000 445800000 To 0593 7ﬁﬂ3 010125000
34050 263256250 446512500 - 8611”7"/4 125817063
36100 | -.244025000 448050000 846580093 1615440172
36150 © 2648062506 449612500 -~.2°o*%rb 162307001
- 34200 .| 245600000 301200003 . 948304000 163107200
30250 17266406250 5e 281250 1 1.0459350 162945801
. t . : : ' + . Lo -
3,300 247225000 ~564450000.' 1 141118649 33/07'61f
34350 28056250 566112500 1 141807297 165743063 |7
36400 ‘298900000' 567800000 1 142528150° 156704200 |
36450 $ 245756250 1549512500 1 143281516 1467708688 |
34500 3 06?5000 631250000 1 144068359 ~1e8737812
30550 | 3 1506250 'Aeo3012=oo 1 1464889657 1&€PE?’76
36600 . 362400000 664800000 17 165746400 240295220
36650 303306250 606612500 | 1 1e6639594 | 242136126
34700 364225000 668450000 |- 1 147570259 . 263427012
3:750 - 365156250 760312500 1 148539428, 204719238
34800 366100000 742200000 1 160549150 256064200
34850 ° 347056250 764112500. 1 280597485 247663314
30900 - 348025000 746050000 | -1 241688509. 243918012
34950 349006250 748012500 - | 1 22822312 . 340429750
4,000 be 00ﬂoooo 850000600 I 2 AooOooo , 302000000
R i e . ' R . : & s
44050 441006250 gizoi2scg | 4 2&5722687 343630250
45100 442025000 844050000 1 286491509 285322012
44150 443056250 866112500 1 287807610 357076814
44200 . 444100000 848200000 1 2i9172156 348896200
44250 445156250 9o 0312500 1 300586303 450781738
44300 4.642:000 - 9¢°450000 i_‘ﬂszolese 442735010
44350 447306250 944612500 1. 343568219 484757626
44400 448400000 946800000 | ‘1. 3i5138400 4466851200
44450 443506250 - 949012506 | .1+ 36763032 469017376
44500 540625000 140125000 - | 1 348443356 501257817
7 ,(« :8




Table 9A (continued)

.P] = x2/4

Py

Py

P

* 4
44550 561756250 1 140351250 1 460190641 5%3=741a~
44600 542300000 1 140586000 1 461976150 545958200
44650 5¢4056250 1 1406811250 1 443831172 5le4u156h
44700 565225000 1 .141045000 1 465747009 630996012
44750 '500406250 1 1.1281250 1 467724975 € 3633306
- . i ' i
44800 547600000 1- 1‘1520000., 1 89766400 6&6?’c200
44850 548806250 1 161761250 1 541872625 6&014?5;0
44900 60025000 1 142005000 1 584045009 7520€6C012
44950 601256250 1 162251250 1 546284923 7&5646564
54000 6.¢50000“ 1 i.zsooooo 1 5,°=03750 7«8125000
54100 .50/5000 1 1.3005000 1 65’42375“ 844565012
54200 667600000 1 13526000 1 618546400 0&130:700
54300 740225000 1 164045600 1 743973259 918631012
54400 +2900000 1 164580000 1 7éS716158 1 140628820
56500 745625000 1 145125600 1 845787109 1 - 1e1438281

. o . ' i o . J .
54600 748400000 1 1s5680000 | 1 942198400 1 142293120
54700 841225000 1 165245000 1 962509 1 142155001
56800 844100000 1 146820000 2 1&5600“’% 1 184145228
56900 847025000 1 1a7t05000 2 181260026 1 145146701

64000 940000020 1 1.800000 2 le.2150000 "] 1 16200000

. , o . ' . 4 " H . 4 : *
64100 903025000 1 148605000 2 142980476 1 147367201
66200 56100000 1 149220000 2 183852815 | 1 148470420
64300 969225000 1 149845000 2 1s4768401: 1 1 1495912¢1

66400 1 10240000 1 2404800006 2 145729640 1 260971520
664500 | 1 160562500 1 26 1125000 2 105734960 1 242312286

.. . : — i 1 :
66600 1 140890000 1 e17sooob 2 1677885 1R- 1 71971Qazb
64700 | 1 141222500 1 242445000 2 142891675 1 255182900
66800 | 1 181560000 1 2;31200Qo 2 240045040 | 1 246726720
6900 | 1 141902500 1 263805000 2 241250425 | 1 7&8?32060
74000 | 1 142250000 1 2645006000 2 242509375 1 00017500
70100 | 1 12602500 1 245205000 2 243823450 1 a4176Aeoo
74200 1 142960000 1 285920000 2 2465194240 1 343592320
76300 | 1 142322500 1 2466456006 | 2 26623350 1 385497800
7400 1 163690000 1 ?01380000 2. 7$81’?415A.: 1 367483220
7500 | 1 104062500 1 8179000 2 99663085" 1 3.0550780
764600 1 164440000 1 zsaaeoooo |2 3¢1°77040*A- 1 461762720
75700 | 1 124822500 1 249645000 | 2 3:2955975 | 1 4.3941368
7800 1 165210000 1 360420000 2»_3¢47ﬁ1615} 1 46626882
74900 | 1 145602500 1 381205000 2 346515700 |- 1 4i8687600
8,000 | 1 1.6000000 1 3.?000000A 2 3 84000003 1 5.1200006
8,100 | 1 166462500 | 1 252805000 | 2 40356300 | 1 s.éeosioo
8,200 | 1 146810000 1 343620006 5 4,2386415 | 1 506515220
84300 I 17222500 1 344445000 5 bats92178 101 5. L 9322900
84400 1 147640060 1 3452806000 5 4i6675440 | 1 62233920
8e5N00 | 1 148062500 1 %b6175000 2 .8939085~, i 6s5250780

)
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Table 9A (continued)

— e

x P]=x2/4 P, . P,y Py
846001 1 148490000 . | 1 346980000 5 541282015 1 668376020
84700 | 1 148922500 1 347845000 2 543709150 1 7eéi61220¢
84800 | 1 149360000 | 1 3:8726000 2 5:6221440 1 74496192
84900 |1 1498062500 ‘| .1 3:9605000 2 5:8820850 1 748427800
. 94000 [ 1 240250000 1 450500000 2 6i154937% 1 842012500
90100 | 1 240702500 | 1 451405000 | 2 6:4280625 | 1 gs5718764
94200 | 1 2411606000 1 442320000 2 6:7161840 1 849549126
96300 -1 1 241622500 1 4i3245000 2 740129875 1 943506500
94400 |1 242690000 1 444180000 2 743195215 1 9.7593629
96500 | 1 2i2562500 1 445125000 2 746359960 | 2 140181228
94600, | 1 2»3040000 1. 446080000 2 749626240 2 1:0616832
96700 | 1 243522500 1 447045000 2 842996200 2 141066168
94800 | 1 2640610000 1448020000 2 846472015 | 2° 141529602
96500 |1 244502500 1 449005000 2 940055875 2- 182007450
104000 [ 1 245000000 1 540000000 2 943750000 2 1.230N0000
106250 1 2.6265695 1 992R31950 3. 140348244 2 14379766]
106500 | 1 267562500 1 585125600 2141295371 [ 2 185123828
104750 | 1 28890625 1 547781250 3 162520023 2 1ikE903364
11,000 | 1 3.0250000 1 640500000 3 143725938 2 148301850
114256 1 301640625 1 643281250 3 L.,616C"P 2 2400225884
114500 | 1 33062500 1 686125000 3‘.1s539693° 2 241B62578
116750 | 1 344515625 1 649031250 3 18786992¢ 2 243826568
124000 | 1 346000000 | 1 742006000 3 1¢9L4000ﬁ 2 245920000
124250 | 1 347515625 | 1 7630631250 3 241111331 2 248148442
124500 | 1 J.9oevsoo 1 748125600 | 3 '?078881uJ 2 340517578
. : 4 .o i . LI t
| 124750 1. 4.0640625 1 8812812506 3 244774906 2 3&30332@8
1134000 | 1 442250000 1 844500000 3 236773947 2 3&576125g
134250 | 1 463890625 1 86//8‘250 3 48895505 2 34852776
134500 | 1 465562500 1 941125008 3 3‘11¢o1 21 2 441512878
136750 | 1 447265625 | 1 954531250- 3 ,03:10ﬁﬂ9 2 4.4680786
P . R f : LA B TN " i . . !
145000 | 1 449000000 1 9480600600 3 306015000 2448020000
144250 | 1 540765625 2 140153125 3 3§€65723) 2 53154297k
' 1Arsoo 1 542562500 2 1i0512500 3 Lil4L274 2 515236278
C 1447500 |1 504390625 2 140878125 3 444375101 2 BE9184802
. 15 000 -1 1 556250000 2 141250000 3 467460937 | 2 6e3281280
, . | -~ o [ i . . ¥ v L
154 250" 1 548140625 2 161628125 3 540704984 2 647606546
154500 1 660062500 2 1§20125006 3 544112558 2 762150078
156750 | 1 642015625 | 2 142463125 3 547689065 | 2 746913754
- 164000 |- 1. 664000000 2 1§2800000 3 561440000 2 861920000 |
{7
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Tables in Set B .

1.B, Values of the Four Q,, Functions Appearing in the Formulas for O and Ny ...................................... .

2B, Values of the Four Ng,,-Functions Appearing in the Formula for Ng covinnanns : .................. .

'..‘3Bf‘Va|ues of jthe Four My".-Funcﬁ'ons Appearing in the Formula for My ............ et SRR
4B, Values o'f the Four M, Functions Appearing in the l;:ormula fo; Mgt
'SB; Valves of the Four Wn Functions Appearing in the Formula for dw/a’y. ............................................
‘6B:,~ \)alues of the Four W, Functions Appeoring in the Formula for w........ OSSOSO .

7B, Values of the Four V, Functions Appearing in the Formula for v ......oocoocoovvvuiririiiiie,

8B, Volués.of the Four Auxiliary K Functions.......cccoooeceveneaee.... ettt eae e ee et e e e eneaeae :

9B,'. Values of the Four Auxiliary P Functions.......c................ ettt ass et ettt ettt et e ee e ‘

The values of the functlons in the first seven tobles of set B are based on the evaluotlon
of the sumphfled form of the x~" (asymptotic expansion) series. All tables in set B include the

range of x values from 10.00 to 40.00, inclusive, in increments of 0.250.
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Table 1B (continued)

¢
3N

56

% Qn -Qz Q3 Q4
32:500 | 6 1s9421626= | 6 1i4538447 | 14= 5i7276338~ | 15= 864573751
326750 | 6 169403717- | 6 280753575 144, 447558500~ | 15= 144211023=
33,000 | 6 158108041« | 6 247919519 | 14= 3:8277054~ | 15= 860124694~
33,250 | 6 1i5142849« | 6 3i5921262 | 14~ 2,98201eé~ l4= 152008501~
330500 | 6 140079203% | 6 44545779 | 14= 242402735~ 14— 164024004~
33,750 | 5 244652923~ | 6 53459250 14= 106110489~ i4m 144586826~
34,000 | 5 841524560 6 6i2183809 | 14 146937105~ | 14= 144136051~
344250 | 6 242200223 6 760074401 | 15~ 6s8146217- | 14= 163025930~
340500 | 6 440038304 6 7:6298504 | 15% 326372956~ | l4= 141533279~
34,750 | 6 6:1912665 6 159820608 | 15% 1i2798934~ | 15= 948668623~
352000 | 6 8:7895339 6 749393462 | 165 3.8883487 | 15= 81776747
35¢250 | 7 1e1781412 6 763560926 | 154 1i4967614 | 155 605690835=
35,500 | 7 145117146 6 6.067510% | 15= 241622119 | 15= 5,1864128-
35,750 | 7 148705493 6 348933282 | 15% 244903374 | 15= 348255525~
366000 | 7 262403973 5 6i4381962 | 15% 245714253 | 15= 247404824~
360250 | 7 246008940 | 6 3:8711581= | 155 24805916 | 15~ 148495606~
364500 | 7 249245998 6 948297170~ | 15~ 2:2784235 | 15~ 11406653~
360750 | 7 3a1761216 7 147381544~ | 155 260122603 | 16~ 509528357~
374000 | 7 343114554 7 286627127= | 15~ 147177896 | 16+ 129161697«
37,250 | 7 302776503 | 7 347592485 | 15 156207859 | 17~ 963122948
37500 | 7 3.0129114 7 5:0i98968= | 5= 1:1388641 | 16~ 258110433
37:750 | 7 2:4473645 7 644228716 | 16= 848311078 | 16= 39282408
38,000 | 7 1s5046468 7 7592864095 | 16= 645956193 | l6- bet6h8714
386250 | 6 10450960 5 9s4T5T616= | 16= 447049448 | 16= 445771898
386500 | 7 168332894~ | 8 1:6976661= | 16= 341550594 | 16= 443951371
38,750 | 7 403836217- | 8 1a2313495- | 16> 149240078 |16~ 440234915
39,000 | 7 7.6089462- | 8 1:3334523~ | 17- 947890222 | 16~ 345440392
39,250 | 8 101550367= | 8 1:3851241- |17~ 248130815 | 16= 340183855
396500 | 8 1¢6216715= | 8 143636983~ | 17~ 240881771~ | 16- 204909603
395750 | 8 2e1571673= | 8 12427566~ | 17~ 5:3035281~ | 16~ 169920290
40,000 | 8 247518832= | 7 9.9245440& | 17- T41919485= | 16= 145405527




Tabie 2B

Values of the Four Ng, Funciiens Appearing in

1 the Formula for Ng

# Ne:; Noa Nes Nea
104000 649157495 1 2447349325 | 5+« 246009553~ | 5= 4:2156523
164250 209025764 1 2i9503926~= | 5= 2:6440660= | 5- 249817638
10500 206197154~ | 1 3:4144213% | 5- 245108240~ | 5= 149994896
106750 948420270~ | 1 3i8339459~ | 5~ 252716066~ | 5= 142394380
11,000 | 1 168920913= | 1 441689485~ | 5= 1i9781580~ | 6~ 6456931794
11250 | 1 269956974= | 1 483704539 | 5= 146671706~ | 6~ 25688642
116500 | 1 422968859= | 1 4:3802969- | 5~ 143634574~ | 7= 248161884~
11,750 | 1 5.7862902- | 1 441313672= | 5~ 1.0826895- | 6~ 241308991~
124600 | 1. 7:4398575- | 1 3i5484876= | 6= 843369175~ | b= 3,2158221~
124250 | 1 942150531~ | 1 245501138~ | 6~ 6. 2032744~ | b= 357360654~
124500 | 2 1 1046816+ | 1 1:0510397= | 6= 444300637« | 6- 3:8553984~
126750 | 2 12843443~ | 1 1:0336829 6= 249986500~ | b= 357045868~
13,000 | 2 1.4482611— 1 347834672 6= 168766570~ | 6= 303851959=
135250 | 2 145807871- | 1 742649559 b= 140246233~ | 6= 269737603~
134500 | 2 146625967= | 2 141523917 7= 440075786~ | 6= 245259553~
13,750 | 2 146705491= | 2 1:6574083 8~ 345819359 | 6= 20805317~
144000 | 2 145777436~ | 2 22384995 7~ 342300621 6= 166628684=
146250 | 2 143538300~ | 2 248867677 Tm 409453413 6 162886777-
146500 | 1 946565828« | 2 3:5858865 7= 547942962 7% 946362929~
144750 | 1 347833293- | 2 443103943 7= 660193152 7= 669152774~
15000 | 1 464321799 2 540239493 7= 568171760 7= 447005035~
154250 | 2 165320880 2 5:6776427 7= 543430555 7- 2i9511066~
154500 | 2 249165618 2 6:2084409 7- 467156824 7= 146129747~
156750 | 2 446165322 2 645379898 7~ 440227704 8= 662633095~
160000 | 2 606391428 2 645719685 7- 343263969 9= 628906814
160250 | 2 809735788 2 642001557 74 266680673 8= 502955516
164500 | 3 141585096 2 502976154 7= 2:0732207 8= 840699521
166750 | 3 144408395 2 347272630 7- 1i555i428 8=~ 9o466346§
17,000 | 3 147340361 2 143441209 7= 141182797 8~ 908453585
176250 | 3 240232646 2 1i9982433= | 8- 7:6092533 8~ 945356068
176500 | 3 242884404 2 6o4388688- 8= 447736868 8= 847785285 -
17750 | 3 245035532 3 162097316- | 8- 245955726 8~ 747652780
184000 | 3 26361413 3 149059279= | 9= 948332120 8= 646384510
184250 | 3 246469754 3 2:7357560= | 9< 1.5681050~ | 8= 505000547
184500 | 3 244900792 3 3469505364 | 9= 931465625~ | 8= 464190954
184750 | 3 241131714 3 457696633+ | 8- 143723077~ | 8~ 344385839
19.000 | 3 144587170 3 549325941m | 8= 1:6019967~ | 8= 2:5816474
194250 | 2 446571162 | 3 751409649~ | 8- 1:6652257- | 8- 18567618
194500 | 2 942764090~ | 3 83327768~ | 8=~ ;36128116~ 8- 142621662
190750 | 3 207801601- | 3 9i4237625= | 8~ 14855633~ | 9~ 748904160
206000 | 3 541427051~ | 4 1.0304527~= | 8- 1i3149745= | 9= 442483884
2060250 | 3 840517939~ | 4 1:0838159= | 8-~ 141250049~ | 9= 145474627
204500 | 4 141521753- | 4 140858855= | 9= 9¢3271501~ |10~ 346515210~
204750 | 4 145535328« | 4 140171869% | 9~ 744977573~ | 9= 146371408~
21,000 | 4 2¢0032850- | 3 8:5554140= | 9= 548352475= | 9- 244043866~
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Table 2B {continued)

Vongtlons

&

3 3
Ly reagipe iy g

s

x Ngy Ng, Nos Ngq

216250 | 4 244899949~ | 3 5,7649845= | 9= 443797009~ | 9= 247871460~
2145600 | 4 2:9954301= | 3 1:5409580= | 9= 3:1464609= | 9= 248883484~
21750 | 4 344931896~ | 3 443799411 9= 241333151~ | 9~ 2479341506~
226000 | 4 349473185= | 4 142248557 9= 143263483~ | 9= 255711500~
226250 | 4 443110539~ | 4 2,2281794 7 10= 7s0451467= | 9= 242752523~
224500 | 4 445258185~ | 4 344635250 | 10~ 244313872- | 9~ 1.9461864~
226750 | 4 405205723= | 4 449369207 | 11- 843515336 9= 146132076~
234000 | 4 442117912~ | 4 646408035 | 10= 340045632 9= 142963404~
234250 | 4 345042758~ | 4 8e5493295 | 10~ 443079372 9= 1.0682355~
234500 | 4 202930029= | 5 1.0613031 | 10= 49505483 |10~ 745585073~
234750 | 3 466641620~ | 5 142753080 | 10~ 541086589 | 10~ 5¢4189433~
246000 | 4 240886117 5 144855234 | 10~ 4§9289999 | 10= 346604521~
240250 4 504797856 5 1e6763931 10= 445300467 10~ 242594621-
244500 | 4 948000459 5 148276711 | 10= 440045079 |10= 1i1799416~
244750 | 5 145115594 5 159139785 | 10= 344224152 |1lil= 347941201=
254000 | 5 241451152 5 149045365 | 10= 2i8344871 |11+ 1.8660147
254250 | 5 248772159 5 167631410 | 10~ 242755158 | 11= 546143726
25¢500 | 5 346964183 5 14485156 | 10= 1i7675263 | 1l= 748524393
254750 | 5 445809834 4 941514095 | 10~ 143226375 |11~ 849375736
264000 | 5 544963322 4 141467712 | 11= 944557480 | 11- 941772365
264250 | 5 643924202 5 1:0018466% | 11= 643574995 | 11- 848278044
264500 | 5 722011145 5 2i4809588« | 11= 348903045 |11~ 840966285
26.750 | 5 783381260 5 443626465 | 11- 149907062 | 11= 741461365
274000 | 5 841794518 5 646750855« | 12= 58389166 |11~ 643991786
276250 | 5 861033440 5 944281228 | 12= 440855749~ | 11- 540448128
276500 | 5 764471590 6 142605510= | 11= 140631470~ | 11= 440441192
27750 | 5 6+0304301 6 166155767+ | 11= 144508243~ | 11~ 341357556
284000 | 5 346542566 6 149981987~ | 114 146348093~ | 11= 243409409
286250 | 4 140767874 6 203930766 | 11= 146695363~ | 11~ 1i6678253
280500 | 5 448226707= | 6 247780492- | 11= 146004366~ | 11= 1,1152134
284750 | 6 141338895= | 6 341229871~ | 1i= 184642775~ | 12= 647559441
200000 | 6 1e9613664= | 6 343887470~ | 11= 142898729~ | 12~ 343756745
294250 | 6 249766835= | 6 335263011~ | 11~ 140996200~ | 13= 847713690
294500 | 6 4:1836588= | 6 344762362~ | 12= 940751571= | 13~ 848021527~
294750 | 6 5e5744762= | 6 341687480= | 12~ 72618680~ | 12= 2.0334770~
304000 | 6 741256818~ | 6 2i5243665= | 12= 546186464~ | 12~ 247097856~
300250 | 6 8a7936214= | 6 144555904 | 12~ 441827789~ | 12~ 3i0224483~
304500 7 140509527~ 5 163024001 12= 249682706~ | 12= 3i0690543~
306750 | 7 12174408~ | 6 243266087 | 12= 149724376= | 12= 2+9310432~
314000 | 7 13653913~ | 6 52217272 | 12~ 141813571~ | 12= 246743304~
316256 | 7 144773698= | & 848903800 | 13« 547418119~ | 12~ 2i3505690=
316500 | 7 145315744~ | 7 143383529 | 13= 142647957~ |12= 149987995~
31,750 | 7 165016076= | 7 148715384 | 13= 148727555 |12= 146472921~
324000 | 7 163564930= | 7 244847974 | 13= 349195602 |12~ 143153823~
326250 | 7 160610026= | 7 341673165 |13~ 5i1061220 |12=

1:0152264=
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_ Table 4B (continued)

x Mg Mo, Mes Mos .
326500 | 7 143151621 6 356714160 |13 251756088~ |13~ 151185606~
326750 | 7 146024018 6 135258185 |13~ 156110329~ |13~ 142317719~
334000 | 7 148912810 6 145610980% |13~ 141338953~ |13~ 12414043~
334250 | 7 241625500 6 5¢7444810= |14% 744322560~ |13~ 151793526~
334500 | 7 23906298 7 lilles688% |14~ 443357610~ |13= 10714871~
336750 | 7 205428965 7 147931762% | 14% 149672092~ |i4= 93816780~
344000 | 7 2¢5791764 7 2:6166040= | 15= 242984440~ |14= 769456540~
344250 | 7 244515331 7 3i5674330= |15~ 97768450 |14~ 645196940~
344500 | 7 2+1045389 7 446521930~ | 14< 137542920 |14~ 531789960~
345750 | 7 1e4761655 7 58400850~ | 14= 241917456 14= 349709260~
356000 | 6 44s9945873 7 750894170- 142 253718350 |14= 259207290
354250 | 6 86e9475550= 7 843378600~ [ 14~= 243649920 14= 240370361~
35.500 | 7 247739580~ | 7 9:4986190~ | 14~ 2:2299440 |14~ 143166017~
356750 | 7 551986030~ | 8 10456829~ | 14~ 206141377 15= 754818680+
364000 | 7 802151480- |- 8 1:1066406- |14= 167546568 15= 341568722~
360250 | 8 1s1847302~ | 8 141147872% |14= 144794242 |18~ 5. 3707000-
364500 | 8 1:6085439= | 8 1:0487666~ | 14= 152084740 |15< 2,1649850
364750 | 8 20874044~ | 7 8i8394310~ |15~ 945540720 15= 345405410
376000 | 8 246097440~ | 7 5:59282178= | 15= 742856820 | 15« 442932670

376250 | 8 3.15641606< | 7 1:45828224 | 15= 543226070 15= 445757620
374560 | 8 3:6990060= | 7 48746030 |15- 3:6777616 | 13- 4i5189270
374750 | 8 401981550= | 8 163365317 |15« 243423156 |15= 442315240
380,000 | 8 4+6019756= | 8 2:4275216 | 15= 142934786 |15~ 358010960
386250 | 8 448446710~ | 8 357800580 |16~ 449963850 | 15~ 3§2957810

386500 | 8 4484563604 | 8 5:4033220 |17~ 764939200~ |15~ 2:7666160
385750 | 8 445091790= | 8 7i2912570 | 1é6- 4@6690340— i5= 20250062g
39000 | 8 367252450= | 8 944169760 |16~ 7.1152060~ | 15~ 147705346
39,250 | 8 283713465~ | 9 101726317 | 16= 864116930~ | 15= 15342829
396500 | 7 301620890- | 9 164130837 |16= 868446530~ | 16= 94742955
390750 | 8 205745620 9 146500389 | 16= 846585850~ | 16= 666675100
400,000 | 8 604303460 9 148655575 | 16= 840559380~ | 16~ 441810850




Values of the Four W, -Functions Appearing in the Formula for dw/dy

Table 5B

~

x Wf W;;' W:; W;
16,000 | 1 648483885~ | 2 130961471~ | 5= 645015634~ | 4= 243774286~
106250 | 2 160200619= | 2 161383052~ | 5+ 1:8837595= | 4=~ 2:0244529~
106500 | 2 164196575~ | 2 1i1193033= | 5= 143658016 be 146724156~
10,750 | 2 148819178= | 2 140157725= | 5~ 3i5061339 be 143403213=
116000 | 2 264000675= | 1 840076880= | 5= 447737331 b= 140400046~
116250 | 2 249606781= | 1 444420982~ | 5= 543770402 5= 747779691~
11,500 | 2 345419035= 846288950 5« 534941685 5= 565591521~
11750 | 2 401115905= | 1 842407532 be 542729750 5« 347370756~
124000 | 2 466253439~ | 2 148015063 5= 448327211 S 202855444=
126250 | 2 560246688~ | 2 3:0472681 5= 442667339 5= 141665812~
124500 | 2 542353482~ 2 445828591 5= 3,6456048 6= 363617552~
12750 | 2 541662703~ | 2 644181478 5~ 340205889 6~ 245142890
136000 | 2 407089738= | 2 845459373 5= 204269619 b= 644071169
136250 | 2 347382327- | 3 140935520 5= 148871677 6= 847287980
136500 | 2 241140683= | 3 143525262 5= 144136603 6= 98467757
13750 | 1 31437150 3 146214346 5= 140113813 5= 1.0078118
146000 | 2 347025756 3 148853930 b= 647985953 6= 946882747
146250 | 2 8s2015503 3 241238060 6= 441493952 6= 848930134
146500 | 3 143945315 3 243095028 6= 231016209 b= 7.8623649
144750 3 261034432 3 244079669 7= 547837600 6= 647258498
154000. | 3 269515218 3 2:3767914 7~ 560155242~ | 6= 5¢5781799
150250 | 3 309354378 3 261654715 b= 152179594~ | 6= 4i4850400
15,500 | 3 500408708 3 147156678 6= 156453656~ | 6= 344886632
150750 | 3 602390371 2 966215870 6= 1:8506544~- | 6= 246128706
165000 3 704828454 2 146533306= | 6= 1i8918478~ | 6= 148675332
165250 | 3 8s7027221 3 147392193= | 6= 1,8177552~ | 6= 12524081
16,500 | 3 968023820 3 368297524+ | 6= 146682156~ | 7= 756029735
165750 | 4 140654792 3 6e4991557= | 6= 164747412~ | 7= 3i7960055
17000 | 4 161098566 3 947938828= | 6~ 122614238~ | 8~ 946315320
176250 | 4 160935449 4 163734846= | 6= 140459415= | 7= 140446601~
176500 | 3 909293840 4 1e8305515= | 7= 854059908~ | 7= 243747170=
174750 | 3 728078080 4 2s34376792 | 7= 665334055~ | 7= 34165144l1-
1860000 | 3 462662048 4 2689951864 | T= 4:8867231- | 7= 345403263~
180250 | 3 160232547~ | 4 364755777= | 7= 3i4848821~ | 7= 3.6084867~
186500 | 3 8e3978276= | 4 440391802~ | 7= 2:3277634= | 7= 344608654~
186750 | 4 168183962= | &4 445450213~ | 7~ 164021210~ | 7= 361720970~
1950007 | 4, 3e0669466= | & 449333630= | 8= 68634525~ | 7~ 248013329~ -
190250 | 4 446067156= | 4 5,1284038= | 8= 145421147- | 7= 253938475~
190500 | 4 604468677= | 4 550370808= | 8= 252227929 7= 159829129~
195750 |.4 865788197= | 4 445486679~ | 8= 457085288 7= 145917143=
206000 | 5 160969%98= | 4 3i5354735=~ | 8« 6il1755537 7= 132352179~
206250 5 163554135~ | 4  168549927= 8~ 6i8587566 8= 942191297=
205500 | 5 166226776= | 3 664593250 8= 649627359 8= 685535051
206750 | 5 168832156~= | 4 431245010 8~ 646601714 8= 453547693=
215000 | 5 251155998= | 4 837323414 8= 6+0923768 8= 265974649~
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Table 6B

Volues of the Four W;Ai Funcfrbons-Appécn’Eng in the Formula for w

21000

x Wy l W, W3 Wy
100000 | 2 104541944 | 2 642967365~ | 4= 6:1068295= | 3= 160704129
106250 ;-1 462850420 =~ 2 7¢8217546% | 4~ 6i6538001- | 4= 840191196
104500 | 2 141150081~ | 2 944254110~ | 4= 647155544~ | 4= 5.7014983
106750 | 2 302919571~ | 3 1:1013248= | 4= 654267337~ | 4= 3,7615817
116000 | 2 6+2198122= 5 3 1624483322 | 4= 539012153= | 4= 241881223
114250 | 3 100009191< | 3 163542858= | 4= 5;2323491= | 5= 945493978
116500 | 3 1e4751737= | 3 144050059~ | 4= 4i4941298~ | 6= 26421430
114750 | 3 240504001= | 3 143657167= | 4= 347430023~ | 5« 643805137~
126000 | 3 27266817= | 3 141980527~ | 4= 3i0200242+ | 4= 1,0806755~
126250 | 3 364959793~ | 2 85641790~ | b= 23531846~ | 4= 163426851~
120500 | 3 443390756~ | 2 208836215= | 4= 1:7597149= | 4= 1i6625750~
126750 | 3 562220307- | 2 546432201 4= 142482835~ | 4= 1,4749620~
13.000 | 3 640922147= | 3 1:7635428 5= 842099526~ | 4= 1:4099623~
136250 | 3 6e8740409= | 3 3,3716286 5= 467515149~ | 4= 142929670~
134500 | 3  744646068= | 3 544465294 5 260475217~ | 4= 1,1447197-
136750 | 3 7e7295491= | 3 840352036 7= 1573529soa 5= 98160225~
140000 | 3 744995376~ | 4 141164900 5= 144303184 5= 851605846=
140250 | 3 645679707~ | 4 144832075 5= 243898992 5o 6.5769427-
144500 § 3 4+6906220~ ;| 4 148988821 5= 269532594 . 5= 541080615~-
145750 | 3 165880641= | 4 243526610 5= 352058538 5= 368090899~
156000 | 3 340479679 4 248257647 5« 332242650 b= 266922884~
155250 | 3 965431080 4 3:2894207 5< 3i0748800 | 5= 157615083=

11560500 | 4 148222370 4 347026357 55 2,8134876 S5« 140101414=
156750 | 4 2.9384116 4 430099613 b 254854987 6= 452443750=
160000 | 4 403264630 | 4 41394100 5= 261266271 7= 153754410
160250 | 4 509991487 4 450007013 5+ 167638833 6= 342480563
166500 | 4 7:9524844 4 344842117 5= 154167049 b= 552964598
166750 | 5 160158602 4 244609757 5= 1,06981448 b= 664854437
17000 | 5 142557214 3 78416810 6= 841605654 6= 740027767
176250 | 5 165045909 | 4 167072953= | 6= 557418676 6= 700161007
176500 | 5 147469453 4 5018246665 | 6= 357316602 6= 606702227
17750 | 5 149608333 4 988086382~ | 6= 251137770 6= 660863954
180,000 | 5 241167419 5 1e5737427= | 7= 845684160 6= 553629414
180250 | 5 281765402 5 2:3085882= | 8~ 7:9753990~ | 6= 405768894
180500 | 5 240926420 5 361912018« | 7= 744113234- | 6~ 3,78619063
180750 | 5 168075140 5 462183897« | 6= 141733393~ | é~ 340323068
196000 | 5. 162537679 5 563742195« | 6= 104207460~ | 6= 243428528
196250 | 4 365505585. 5 606256276= | 6= 155242745~ | 6= 167341841
196500 | 4 947194818= | 5 7,9173684= | 6= 165203236~ | 6= 12138336
196750 | 5 268141257~ | 5 961665040~ | 6= 154602246~ | 7= 7e826616L
200000 | 5 562567200~ | 6 150256635« | 6= 1.3161686- 7= 443675337
206250 | 5 863759500~ | 6 1s1032097= | 6= 151516892~ | 7= 1:6898985
206500 | 6 162229075= | 6 181292752 | 7= 957963613~ .| 8= 269660414~
208750 | 6 166841538= | 6 160789877~ | 7= 8450808167~ | 7~ 166912965~
6 262190960~ | 5 962240940~ | 7= 644518783- | 7= 25948396
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Table 6B (coniinued)

| % Wy ¥, W3 Wy
| .
| 214250 | 6 248187657= | 5 6#2461926= | 7= 469673850- | 7- 361037280~
| 51.500 | 6 34651904= | 5 164623352 | 7= 346610464~ | 7= 343065846~
210750 - 6 4e1288272= | 5 545550376 7= 2:5477075~ | 7= 302819129~
| 220000 | 6 407657286= | 6 105248905 7o 166280826~ | 7= 300970476~
| 224250 | 6 53146098< | 6 248050005 8= 859279898~ | 7= 248079515~
L 226500 | 6 546939797« | 6 444338115 8= 352580099~ | 7= 244596511~
22,750 | 6 567995203~ | 6 6s4389980 9= 942887030 7= 200871272~
234000 | 6 5¢5021380= | 6 88312446 8= 348500911 7= 147164377~
236250 | 6 446470791= | 7 161595971 B= 507245214 7= 143659711~
| 236500 | 6 340545780= | 7 144683278 8= 667608858 7= 160477456=
234750 | 5 502281050= | 7 147996318 8e 741500442 8= 746863784~
2460000 | 6 341661969 7 241378103 8= 740604412 8= 523152769~
24250 | 6 842368049 7 264597288 8= 686359834 8= 363630963~
244500 | 7 144905208 7 267333268 8= 509958542 8= 18076933~
246750 | 7 263359111 7 249161795 8« 562355891 9= 641307581~
25,000 | 7 363730785 7 289542354 8% 444290527 9= 266472758
250250 | 7 446062394 7 247808677 8> 346309905 | 9= 847309230
256500 | 7 640263214 7 23165134 8= 248797752 g= 142593897
256750 | 7 746058539 7 144691460 8= 262002003 8= 144685585
264000 | 7 962929828 6 143589380 8= 146061787 8~ 165415180
260250 | 8 161004805 7 147937642= | 8= 141031878 8= 145142411
264500 | 8 102620135 7 444328281= | 9= 649044749 8= 144173531
262750 | 8 163972126 7 7¢8891644% | 9= 346278047 | 8= 162761162
274000 8 164841043 | 8 1i2254925& | 9= 141216198 8= 101107045
276250 | 8 144948078 8 147592556~ | 10= 761042045~ | 9% 93664906
27500 | 8 143951019 8 263917063= | 9= 1:9711167= | 9= 766539262
27750 | 8 161442739 8 341173960= | 95 227625760~ | 9= 640489952
. 284000 | 7 669542101 8 349213134= | 9= 351811830~ | 9= 446025865
584250 | 5 306464300= | 8 447758667= | 9= 383143146~ | 9= 343425973
284500 | 8 1¢0087082= | 8 5:6374846= | 9= 3:2385001= | 9= 242792362
284750 | 8 263764056 | 8 644429892% | 9= 340186532~ | 9= 1+4096411
20,000 | 8 441602736= | 8 7+1059102= | 9= 2+7081212- | 10~ 742183872
296250 | 8 604052561= | 8 745129111e | 9= 263493373~ 16= 1.9802574
295500 | 8 $0l1405065= | 8 755207930= | 9= 149748186~ | 10~ 158282154~
50,750 | 9 102370239= | 8 649544420~ | 95 146083945~ 10~ 4o42927067~
300000 | 9 106062567= | 8 5:6063772= | 9= 142665133~ | 10~ 6:0422186-
200250 | 9 20136116~ | 8 332385011= | 16= 945956191~ | 10~ 648730514~
306500 | 9 204444709= | 7 441294080 | 10~ 669309758~ | 10~ 761077516~
306750 9 268760394= 8 546283194 | 10= 4+6897113= | 10~ 649085552~
31,000 | 9 362755118= | 9 142690368 | 10= 228631922~ | 10- 664125914~
312560 | 9 3e5982312= | 9 231863489 | 10~- 144239887~ | 10= 567321536~
310500 | 9 367859596= | 9 353365566 | 1l= 323277916~ | 10~ 439561706~
31756 | 9 307653995= | 9 467330873 | 11~ 465614401 | 10~ 451524916~
325000 9 364472683~ 9 643763422 11= 959066445 10~ 353705452~
324250 | 9 247261681= | 9 8:2479784 | 16= 143177430 | 10- 246441850~
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Table 7B (continued)

* Vs Va Vi Vy
326500 | 8 1s1346926= | 8 1s2287818 |12~ 5:2822966= | 13= 106348439
32,750 | 8 140751685~ | 8 156750483 |12~ 443594049~ | 13- 623587706~
332000 | 7 941369280 | 8 241860380 |12< 3.4855478< | 12= 151575330~
335250 | 7 601856860~ | & 257516739 |125 246923259~ | 12+ 164584091=
33.500 | 7 15541740= | 8 33536879 |[12= 149974129~ | 12- 145898183<
35750 | 7 501228481 | 8 349635294 |124 1:4078518= | 12~ 145964418~
340000 | 8 1s6214479 | 8 455401574 |13= 9§2292440~ | 12= 145159707~
362250 | 8 266068395 | 8 500277805 |13- 553656496~ | 12= 143792412~
346500 | 8 450976526 | 8 53537641 |13% 243930946- | 12= 1 152166817~
346750 | 8 509130630 | 8 5.4268961 |14~ 159835530~ | 12= 10289646~
35,000 | 8 800566192 & 51362245 |13~ 153386661 | 13- Bo4777423~
356250 | 9 160509462 § 483500155 |13= 263364739 |13~ 647659601~
350500 | 9 163222310 8 269214624 |13+ 259061600 | 13= 5i2149331~
356750 | 9 166166380 7 668278920 |13= 331477473 | 13~ 3.8582590~
564000 | 9 1s9023256 | 8 245402507 |13= 351482556 | 13= 207089780
366250 | 9 261774255 8 609242961~ |13~ 249810337 | 13- 1e7651272~
365500 | 9 264089781 9 142635213= |13= 257060124 | 13= 1s0144092=
360750 | 9 245619187 | 9 1.9811528= |13- 263706215 | 14= 403800499~
376000 | 9 245922520 | 9 2485428025 |13< 250110676 | 15= 163552060~
370250 | 9 244465358 | O 348842752= |13% 156538193 | 14= 208258750
376500 | 9 260618690 | 9 5s0616344= |13~ 153171767 | 4= 457368163
37:756 | 9 103662175 | 9 653621295= | 13- 120127774 | 14~ 528150590
380,000 | 8 268054240 9 7674243605 | 14= 7:4700351 | 14~ 642563854
380250 | 9  162791112= | 9 9s1352660= | 14= 552224664 | lh= 652309117
380500 | 9 303971346- | 10 160444286= | 4= 353799072 | 14~ 5:8818424
385750 | 9 6s1524561= | 18 151538977~ | 14= 159172474 | L4= 543268572
390000 | 9 966105148~ | 10 152249908~ | 15~ 749681500 | 14~ 446558821
396250 | 10 103812880~ | 10 152364763% | 16= 25789180~ | 14= 3,9416821
396500 | 10 168763805~ |10 141625938~ | 15= 549730005= | 14= 342347834
392750 | 10 244415279= | 9 947304580« | 15= 946359313= | 14= 255705232
400000 | 10 300647577~ | 9 6:3330346= | 14= 141675113~ | 14~ 1:9712515
-2
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Table 8B

Values of the onﬁg;A\\ﬁb_x‘i&%-qryggl_(;ﬁf-’unctions ‘

75

x ‘ Ky Ky Ks Ky
104000 | 2~ 440000000 3= 141200000 362188758 2469188756
106250 | 2= 348072576 | 3= 140146647 342682610 249682610
106500 | 2= 346281179 4+ 942142673 343164541 360164561
10750 | 2= 3646132304 4= 843865555 3i3635171 360635171
11000 | 2--343057851 4=~ T4 649730“ 264094561 J°1094961
114250 | 2~ 341604938 | 4= 0.9971047' 344544418 aal 40418

© 114500 [ 2+ 340245747 | 4% 664036365 3446983997 341953627
114750 | 2= 248972386 4+ 548757541 335414121 - 382414121
124000 | 2 247777778 4= 554012347 245835189 342835189
120250 | 2= 246655560 4= 445736321 ,.6247575 3 3247 575
124500 | 2= 245600000 | 4= 445875200 J&66516 29 1696“1675
124750 | 2= 244605921 4« 442381594 347047681 344047681
134000 | 2~ 2436685639 43 349214313 347436043 354436043
136250 | 2~7242783905" 42 346337455 - 3472170667 344817007
136500 | 2= 241947874 4— 3.3710542 399100950 05190850

. : Ll : e - . P
134750 | 2=.241157025 | 4= 301333379 338557832 3&3557832
144000 | 2--240408163 4= 259154518 358918263 345918203
144250 |. 2~ 149698369 4= 247161802 369272194 346272194
146560 | 2= .149024970 4= 2653356464 369620026 2466200629
146750 2= 148385521 4- 243661917 309961918 gueeolﬁlé
15,000 -2~'1./f77778 4e 242123457 440258040 3472 esoeo
156250 | 2% 147199678 4+ 240708024 40828646 347628645
156500 | 2< 146649324 4= 1654353999 440353856 1;. 53856
156750 | 2~ 166124969 4= 168201623 441273883 245273883
164000 2~'*.55¢5000 4= 1 7089843 401588839 358583230

. : L. Coa i . . i . .
16e250 | 2- 1.;14/029 4 146062183 4§1898914 S 34868958914
16500 | 2= 144692378 4+ 145110618 4i2204264 385204264
164750 | 2= 1+4257073 “4e 1a4228489 442505021 349505021
176000 | 2= 143840830 | 4% 163409800 442801223 3§9801323
176250 | 2% 163442554 | 4= 1040491R? 4,36 239 4 0093290
174500 | 2= 163061224 44 1&1941670 81074 ‘ 4L€39107A
176750 | 2~ 1426958%4 4= 141223000 ﬁ&36647‘6 uaﬁ5547e¢
184000 2=1e2345679 4=~ 140669105 443944491 © L9444 9L
184250 | 2~ 142009758 4+ 160096400 444290?RQ L 431220358
184500 | 2- 101687363 5- 525616115 84492471 4.1&92471
184750 | 2= 141377773 | 5= 940617681 404766931 '4a17ob931
194000 | 2~ 141080332 -| 5+ 865941625 445025836 4420258364
194250 | 2= 160794400 5+ 841563349 445287277 442287277
194500 | 2~ 140519395 5+ 767460369 445545345 . 4462545345
196750 | 2= 140254767 5~ 743612168 4a)800176 _‘492800126

. . LS ' ’ ’ i
204000 2= 140000000 - 5« 740000000 4460 51701 As30517oi
206250 | 3= 967546108 5= 646606706 446300152 443300152 -
206500 3~ 945181440 5= 663416546 486545554 453545554
200750 | 2= 5629061727 5« 640415116 486787961 4437879€1
214000 | 3= 940702948 5- 547585174 407027505 454027505
(PR




AR

E
]

.i'
% Table 88 (cohosﬁuedf

)

x Ky Ky. - Ky Ky
214250 | 3~ 848581315 b 554526546 447264194 484264194
21500 | 3-" 846533261 5~ 542416037 447498115 L 444458115
- 214750 | 3~ 844555423 5= 540047337 T 447729332 La4729332
224000 | 3~ Be2644628 5= 447810942 447957905 464957505
224250 | 3- 840797879 5~ ﬁ.“698081 b 8183 o7 4251832897
22.500 3= 749012346 5~ 4$?700656 *4.840716? 445407362
22750 | 3= 747285352 5- 441811179 448628359 445628359
234000 | 3= 75614367 5w 440022728 448846940 455846940
234250 | 3= 743996994 5+ 348328886 449063159 446063159
234500 | 3- 742430964 5~ ).672a712 bo 9277054 4o6277064
- . N . - t 3
23:750 | 3~ 760914127 5 3.5201694 4;9488707 4;648876?
2464000 | 3~ 6e9444LLL 5= 363757716 449698133 466698133
244250 | 3- 648019981 5- 342387025 469905389 446905389
244500 | 3= 686638900 5% 341085201 540110518 447110518
260750 | 3= 665299459 5- 2o9848135 5a6313566 4o7312566
| 254000 | 3= 644000000 5= 2&9672000 5&0:14572 A57R1A577
] 254250 | 3- 662738947 5= 247553229 540713579 467713576
1 254500 | 3= 661514802 5% 286458498 540910625 457910625
| 256750 | 3= 640326138 b= 265474700 581105749 4§8105749

264000 | 3= 549171598 | 5= 2. 45080A6 5:129898 G o 8298997

. o I *
264250 | 3~ 5¢o049887 5= 24358 8526 541490376 4&9400274
266500 | 3% 506959772 S5« 282710909 541679951 448679951
266750 | 3= 565900079 5= 241873732 541867746 4iB867746
27000 | 3= 544869684 54 241074775 .20ﬁ3793 449053793
276250 3= 543867520 5= 2s0311968 54223812 409238127

. " . . . 5 i . i o . b o !
274500 | 3= 542892562 54.149583362 552420776 449420776
27750 | 3= 561543836 5~ 158887135 542601773 449601773
28,000 | 3= 541020408 5~ 148221574 542781146 449781146
284250 | 3+ 540121388 5+ 147585075 552958925 4359958925
284500 | 3~ 4095245922 5- 146976126 5.3135139 54 013R138

[ M S g ' S § ™ §

284756 | 3+ 442393195 54 14163923069 5&3309312 5£b30981?
294000 | 3= 467562426 54 155835291 543482973 540482973
294250 | 3~ 446752867 52 1§5300814 543654648 540654648
296500 | 3% 445963804 54 154788699 563824861 5LQ824861
29756 | 3= 445194548 5= 164297830 56 3993639 5,009 3630
' - & . i . I : b . &
30000 | 3+ 4ebbbbubt 5+ 143827166 594161064 5&1161004
300250 | 2= 453712861 5+ 143375699 544326980 541326980
304500 | 3+ 462999194 5« 142942515 544491590 541491590
304750 | 3+ 462302862 5% 142526725 544654856 541654856
314000 | 3- 401623309 5= 1, 2127490 594816000 5.1816806
314250 | 3~ 440960000 5+ 1;1744051 R34977444 5&1977444
316500 | 3= 440312421 | 5= 141375639 545136807 5i2136807
314750 | 3= 349680079 5+ 141021561 545294911 542294911
324000 | 3+ 349062500 5« 160681152 545451774 542451774
326250 | 3- 348459227 5- 140353785 545607417 502607417

G

76




Table 8B (continued)

324500 | 3~ 347869822 | 5« 140038864 5i5761858 542761858
324750 | 3~ 347293864 6= 987358261 5;59151;5 562915115 -
334000 | 3= 346730946 6+ 944441368 566067207 582067207
334250 | 3~ 346180677 6= 961632898 5:6218151 - . 563218151
336500 | 3= 345642682 6= 84 8928056 5o6367965A 5 ?367065-
334750 | 3="345116598 6= 8@6322285 556516664 553516664
{ 344000 | 3-'344602076 6~ 863811259 216664266 563664266
344250 | 3~ 344098780 6% 841390875 546810787 ﬁeﬁaio787
344500 | 3~ 343606385 | 6+ 749057237 546956242 543956242
344750 | 3% 343124579 6= /o6806639 5@7100648 504100648
354000 | 3~ 3626530661 | 65 744635568 507244017 544244017
356250 | 3= 342191540 6= 762540664 547386367 544386367
354500 | 3~ 341739734 6+ 760518749 547527719 564527710
354750 | 3= 361297374 6~ 6‘856679? 547668061 564668061
364000 | 3='3,0864198 6~ 0.56 191n 567807435 54 4807435
364250 | 3~ 340439952 6+ 66h861?47 5&7945944 56494594@
366500 | 3+ 340024395 .| 6+ 6431¢2500 55808’3“1 585083301
366750 3= 269617289 - 6+ 681402866 8219821 545219821
374000 | 3~ 249218408 | 6= 549760075 J¢8355414 545355414
374250 |+ 3= 248827530 6~ 508171854 54 qaoOoor 54 5400005
. : . S o n'v.-;¢'4 o A :
374500 | 3= 248444444 6~ 566636047 5&8673875 ‘ 535623875
374750 | 3= 268068944 | -6+ 545150593 54875675 545756766
384000 | 3~ 247700831 | 6~ 543713522 5&888°779 545888779
384250 | 3= 247335912 | 6% 542322955 519019927 546019927
384500 | 3~ 246985001 6= 5 0977007 5 91504¢1 " 5. 6130?71,
384750 | 3~ 246638918 6+ 449674237 559270671 536270671
394000 [ 3~ 246298488 64‘418412733 9408289 " 546408289
39250 | 3= 265964542 | 6~ 437191621 : 5&9536ﬁ85 546535085
394500 | © 3% 24563617 .'6~_4esoo7eoe 549663069 566663069
394750 | 3= 2,5315454 6= 4o 4801055 509789253 506789253
404000 | 3= 245000000 | 6= 443750000 9914645 5i6914648
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Table 9B

Values of the Four Auxi&ilazry P-~Functions

r X ’ P]=x2/4v P2 P3 P4
104000 | 1 245000000 1 540000000 2 9@3750000 .| 2 12500000
104250 | 1 246265625 1 542531250 | 3 1e0348246 | 2 1i3797661
1064500 | 1 247562500 1 545125000 | 3 141395271 2 145193828
104750 | 1 248890625 1 567781250 3 142520023 | 2 146693364
11,000 | 1 340250000 1 640500000 3 143725938 | 2 108301250

, : ! E | & '
114250 | 1 3.1640625 1 643281250 3 1i5616938 2 zaoozzssu
114500 | 1 343062500 1 646125000 | 3 1i6396923 2 21862578
11750 | 1 344515625 1 649031250 3 147869926 2 263826568
12,000 | 1 346000000 1 742000000 3 1i9440000 2 285926000
124250 { 1 347515625 1 745031250 3 241111331 2 248148442
124500 | 1 349062500 1 748125000 3 24288318% |2 3i0517578
126750 | 1 440640625 i 8e1281250 3 2447746906 2 3i3033208
134000 1 442250000 1 8i4500000 3 246775937 2 345701250
134250 | 1 443890625 1 847781250 3 258895805 2 368827740
136500 | 1 4465562500 1 641125000 3 341139121 2 461518828

. f L i -

134750 | 1 447265625 1944531250 3 343510589 2 4&468078é
144000 | 1 449000000 1 948000000 3 346015000 2 448620000
144250 | 1 540765625 | 2. 1:0153125 3 3 8657230 2 541542974
144500 | 1 562562500 . 2 1.0512500 53 bal442246 2 585256228
140750 | 1 544390625 2. 140878125 3 444375101 2 5691668 02
154000 | 1 :.ez%oooo 2 141255000 3 447460937 2 6&3”%1250
154250 { 1 5481405625 2. 181628125 3 540704984 2 647606646
154500 | 1 640062500 2 102012500 3 564112558 2 742156078
154750 | 1 642015625 20 1e2403125 3 567685065 2 746918754
164000 | 1 'e aoooooo 2. 142800000 3 661440000 2 8. 1926000
166250 | 1 6 60156?5 2 1¢32Q3125 3 6465370940 2 857101254
164500 | 1 648062500 2 143612500 3 6469487558 2 942650078
166750 | 1 760140625 2 144028125 3 743795609 2 958394146
17000 | 1 742250000 2 1s4450000 3 748300937 3 180440125
176250 | 1 744390625 2 1b4878125 3 843009476 3 1o1667936

B . T ) .

17500 | 1 746562500 2 1.5312500 3 847927246 3 1a1723633
17750 | 1 7¢8765625 2 145753125 3 943060355 3 1é2408047
18000 1 841000000 2 146200000 3 9§8415000 3 183122000

" 184250 1 843265625 -2 146653125 b 140299746 3 13866329
"184500j| 1 845562500 2 147112500 b 1.0981412 3 166641883

. . - B . i ‘ b
184750 | 1 847890625 2 147578125 4 161587143 3 1&544@574
194000 | 1 940250000 2. . 1480506000 4 142217594 3 146290125
196250 | 1 942640625 2 18528125 4 12873428 3 187164571
194500 | 1 945062500 2 149612500 L 143555318 3 148073758
194750 | 1 967515625 2 149503125 4 . 1:4263946 3 1 9618594
204000 | 2 140000000 2 280000000 4 145000000 3 ?sooohooo
204250 | 2 140251563 2 240503126 b 1i5764181 3 251018908
205500 | 2 140506250 2 261012500 4 146557192 3 2:2076256
204750 | 2 140764063 |- 2 241528126 4 147379757 3 243173010
21000 2 161025000 2 262050000 | 4 148232593 3 244310124

it
)

©
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Table 9B (continued)

x .P] = x2/4 P2 ' _P3 .Pd
326500 | 2 2:6406250~°| 2 5:2812500 | 5 1 OASQ%SO 4 133945861
326750 | 2° 246814063 2 543628126 5 <1a079a010 4 144379879
334000 | 2 247225000 2 5444500600 5 141118009 4 184824012
334250 | 2 247639063 2 545278126 | 5 - 181458767 | 4 185278356
334500 | 2 248056250 2 546112500 5. 141807297 | 4 1645743063
334750 | 2 248476563 | 2 546953126 | 5 1i2163728 .|.4  1i6218293
344000 | 2 248900000 2 547800000 | 5- 142528156 | 4 1i6704200
344250 | 2 269326563 2. 548653126 | 5 142900709 | 4 147200946
344500 | 2 249756250 2 59512500 | ‘5 143281516 40137708688
344750 | 2 340189063 2 690’78126 5 *.367069’;‘ 4 - 158727590

- . i v 4 .
354000 | 2 340625000 2 6»1250000 5 154668359 4,.138757817.;_
350250 | 2 341064063 2 642128126 | 5 144474640 4. 7149269520 .
354500 | 2 31506250 2 643012500 5 14889657 | 4 139852876
354750 | 2 341951563 2 64390312% 5 145313536 4 _269418@451
364000 | 2 342400000 2 664800000 5 125746400 .| 4 240995200 | -
364250 | 2 342851563 | 2 645763126 | 5 146188378 | 4 2i1584504
364500 | 2 343306250 2 686612500 5 146639594 | 4 2&2156126
366750 | 2 3s3764063: 2 6e7528126 5 147100180 4° 242800240
374000 | 2 344225000 2 648450000 5 147570259 4 243427012
374250 2 364689063 2. 6649378126 5 148049966 4o 2. 4066622,
: . ) . il R Lot A [ . : d ¢
374500 | 2 345156250 2 740312500 .§A.1&853°428 4 4710?38
376750 | 2 305626563 2 T+1253126 5 1i9038780 | 4 245385040
384000 | 2 346100000 2 742200000 5 1¢9548150,, 4 266064200
384250 | 2 346576563 2 783153126 | 5 2:0067675 4 256756900
384500 | 2 367056250 2 94112560 15 2s6597as 4  24746331%

i . B g | . i :
38,750 | 2 307539063 | 2 7.56781 5 241 137719 4 288182626
394000 | 2 348025000 2 7sebsoooo 5 241688509 | 4 248918012
390250 | 2 368514063 2 747028126 | 5 2:2249995 4. 249666660
394500 | 2 349006250 2 748012500 5 242822312 4 240429750
39.750 | 2 369501563 2 749003126 5 2 3405502, 4 351207470
404000 | 2. 4,0000000 2 8+0000000 5 244000000 4 3.2600000
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PROBLEM 1

A truncoted conical shell with a uniform thickness of ]/4 in. has radii of 7 and 12 in, at ﬂ'lé
openings, The axial distance between the two radii is 5 in. The cone is loaded with a 0,
force along the inner edge. Determine the circumferential membrane and bending stresses at
the inner edge, in terms of Qs when the cone is held in equilibrium by a normal force, (1)-along
the outer edge, (2) along the inner edge.

Solution
(1) For this cone,

12=7
a=tan~ -T=45deg ,

= 9.8994 : (ref 1),

a (exact) = —
sin

b (exact) = — = ]6.970 ,

sin

B?=3.3045x 4= 13,218 .

The second equation of the coordinate transformation equation (formula v) yields

xz.
a
o B2 =130.85 ,

x2

b
— =% =122431 .
4

The value of x2/4 (P, function) listed in Table 9 that is nearest to the value of 130.85 is
129.39062. Hence from the table take x_ = 22.75, and x, = 30.00. Therefore the adjusted
values of @ and b are 9,7890 and 17,022, respectively. For this problem, by.the first definition
of k& (formula iv), since p =N _ =0, k£ =9.78900 . . ‘

The boundary conditions are

. 0=0,  ‘atx=x_,=2275,
2 M_=0 atx =x_=2275,
y o a -
3. 0=0 atx=x,=30.00,
4. M, =0 afx = x, = 30.00 .-

]‘Five significant figures in the initial calculations will usually yield results of sufficient accuracy
for most practical purposes.

Y

<
)
3 ‘,’}
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Then by formulas 1 and 3 and Tables 1and 3 in set B, the following set of four simultaneous

equations is obtained. For convenience it is written in the following matrix form:

1

C
C
2
z| 2 =50, .
C

3
4
where Z is the following four-by-four matrix,
—5.8798 x 10° 3.0722 x 102 ~1.0474 x 10~10 9.5809 x 10~
4.9461 x 10* 4,6970 x 10* -1.5845 x 10~° -5.2095 % 10~-1!
~2.1907 x 10° —4.5399 x 103 1.3876 x 10— 13 3.9194x 10-13 | '
~2.6606 x 10¢ 7.1914 x 106 ~2.5922 x 10~ 12 5.5770 x 10='2 |
and S is the following four-by-one matrix,
7.5654 x 10~2
4,0929 x 10~4

0
1.3535 % 10~4

The solution of this set of equations is

C,=1.4445x 1070, , C,=-2.5270 x 1070

a 1

c,=-4.687x 1079 _, c,=7.6205x 1080, .

Then, by formula 2, the circumferential membrane force at the inner edge (x =22.75) is

N = =13.218 (~4.5206 x 104C, + 49369 x 104C, + 8.3515x 10~ "'C, — 1.6132x 107°C) .

During the analysis a variety of values of characteristics (exponents of ten) is usually
encountered. It may be helpful to suggest, for the beginner, a convenient means of writing such
numbers when carrying out the actual calculations on a desk calculator. It is convenient to
keep the decimal point always immediately after the first digit, and then place (in smaller size)
the value of the characteristic (with sign) above the last digit of the number, and the sign of

the number (if negative) above the first digit of the number. For example, when evaluating the

oty
) ‘ e; k8




above expression it is convenient.to write-the following:

' . - - 4 ~9 - =3
-4.5206 x 104C, = (4.5206) (1.4445) = 6.5300
4 4 ~-11 = ..=6
4.9369 x 10°C,  =(4.9369) (4.687) = 2.314
' ~11 = 7. = . .=3
8.3515x 10~ ''C, = (8.3515) (2.5270) = 2.1104

: - -9 8 -~ 0
-1.6132 ><'10‘9C4 = (1.6132) (7.6205) =-1.2294

Sum = 1.2315
Then

l — 1 - 0 ‘ . 1
N o= (1.3218) (1.2315)0, - 1.62780, = 16,2780, .

-In.carrying out the above multiplications, the reader should make special note of when and
when not to add 1 to the sum of the characteristics (exponents) in obtaining the characteristic
of the product. Usually, a little practice with this method-leads ‘to considerable efficiency .in

performing what at first seems to be a tedious mathematical operation.

Similarly, by formula 4,

Mg =:1.5118 x 104C + 1.9441 x 104C,, - 3.8815 x 10~'°C, +
+7.9680 x 107'1C ; +.4.1811 x 10~ = 0.070959Q, .

Then by formulas 82 and 9z,

16.2780 :
= — = 65,]]2Qa : (tensile stress) ,

-

(0.070959) 60,

Tpg= ———— =6.8121Q,, (tensile stress at outside surface) .
»2 .

(2) Hf-the cone is held in equilibrium by a normal force along the inner edge, N, cota= -0,
hence % becomes zero, and only the S matrix is changed in the matrix equation of the previous

problem.




The § matrix becomes

7.5654 x 10~2

and the solution of the four simultaneous equations is then

C,=1.4671x 1070, ,

C,=-5746x 1070

a !
and this, in turn, yields

o _g=651400, ond

e
o 86

Cy = -2.5020 x 100, ,

c,=7.6232x10%, ;

o= 6.7636Q, -




PROBLEM 2

A complete conical shell with a uniform thickness of 0 1 in, has an internal vertex ongle of
150 deg. The edge at a chstonce of 5.5340 in. from the vertex (meosured along fhe surfcce of
the cone) is securely fostened to a r|g|d plate. Determine the mtemal normal membrane force'
and the internal bendmg moment at the secured (ossumed fixed) edge, in the meridional dlrectlon

when the cone is sub|ec’red to an lnternal pressure of p pounds per square |nch

Solution : _ : :
. Since a =75 Heg and b = 0.1 in., formula ii yields y = 8.8544, which, in tu}n, by the second
equation of formula v, yields x2/4 = 49,000, and hence x, = 14.00.
Since . the .constants of integrations €, and C, must be taken equal to zero when a complete

cone is analyzed, the necessary and sufficient boundary conditions for this problem are

. —=0
- dy -

i ofx:‘xb=]4.00-.
2. .w=0 R T
3. v=0

" Then, since N, cota+Q, must equal bp/2 to maintdin equilibrium, k=0, and by u'sing the

values in the tables in set A, ‘the following set of simultaneous equations is obtained:
o 348.95C | + 1900.4C,, = 147.00p ,
~7081.4C, + 11152.0C, +C = 3601.5p |,
| -339.25C, + 292.70C, + C = —480.20p
The solution is | |
¢, = 037107 C,=0.14549 , Cs= ~648.66p .
Then by formula la, o | | |
N, = 33.045 [~(~38.784C, +7.1215C,) + 49.000p] = 1109.4p = 7.0752p. ,
and, by formula 3, . o
M, =225.88C, + 160.86C, — 3.9000p = —60.414p = —0.38529p ,
where the qegoﬁve sign der;ofes compressive stresses at the outside surface,
Although the solution to this problem employed values from set A (x < 16), it shou‘ld be noted

that another solution can be obtained by using the values from the tables in set B, This will

yield for formulas la and 3, respectively,

Ny =7.2723p ,
M, = -0.34379 .

Itis shown in part IV that the internal stresses in the circumferential direction at a fixed edge

are equal to Poisson’s ratio (taken = 0.3) times the stresses in the meridional direction,

o f
"’.L..,i
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THE FUNNEL PROBLEM

Cones have a very wide application as reducers in connecting two cylinders of different
diameters, or as ‘‘heads’’ on cylindrical pressure vessels. A funnel shape results if the cylinder
is attached at the small opening of the cone, but that is only one aspect of the problem, The
funnel problem, then, is that of determining the stresses (and displacements) in a conical shell
which is fastened (at either end) to a cylindrical shell and subjected to an axial load on the
cylinder and/or an internal pressure in the cone and cylinder.

Initially, the problem is one of determining the five constants of integration in terms of the
axial load on the cylinder and/or the internal pressure in the cone and cylinder. The necessary
equations are listed under case |, for the cylinder attached to the small opening of the cone,
and under case |l, for the cylinder attached to the large opening.

The modified definition of £ (Eq. 1 below) is obtained from the condition that the sum of the
axial components of the internal forces at the junction of the cylinder and cone must quucl the
axial force on the cylinder. Equation 2 is obtained by equating the radial displacements of the
cylinder and cone at the junction.: In this equation the radial displacement of the cylinder due
to the axial force on the cylinder (Poisson's effect) is neglected. To take it into account, the
terms (0.075/Ar%) (F/n + rgp) must be included in the brackets in Eq. 2 in each case. Egquation
3 stems from the assumption that the initial angle between cylinder and cone at the junction is
maintained; thatis, the slope of the displacement normal to the surface of the cylinder is equal to
the corresponding slope of the cone. In these equations it is assumed that the cylinder is of
sufficient length that the influence of loads (other than axial loads) along the outer edge of the
cylinder is negligible at the junction. T'his usually requires that AL > 6, where L is the length
of the cylinder, and A is defined below,

Symbols for the Cylinder

F = axial load on cylinder, tension positive,
t = thickness of cylinder,
r = radius of middle surface of cylinder,
s 273 , 1.6523 ) ) ) ) , .
A= A= , a corivenient geometrical paramefer with Poisson’s ratio taken
2,2 rt
rot

equal to 0.3,

r = internal radius of cylinder,

]

L]

E_= Young’s modulus of elasticity of the cylinder.

All other symbols are those established for the cone in part [,
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Case | — Cylinder Attached to Small Opening of Cone .(x = x_)

(n | k= Gi—r%ﬂp+i3%> 4 (ref 2) ,

sin® a \T.
2 N
(2 wacosa-vasma=Et AMa+Qacosa—Nasma-,—Kp y
c .
dw 2A2%,2 o N
(3) ; a= E. MM, +Q, cosa ~N_sina] .-
Case Il — Cylinder Attached to Large Opening of Cone (x = xy)
1 F A o
(]) ' ) . k= <———r264p+r§[34p> . (ref 2) ,
o ' : sinZa \47 ‘
(2) wb_cosa'—vbsma.=Etr _AMb—QbCOSa+.NbS'"a_-Kp s
[~
o (g o S
—) = - a - .
o -\ ) E p+Q,p cos p Sina o S

lllustrative Problem )

A cylinder of radius 2,0069 in. is fastened to a cone whose vertex angle is 90 dea. The
cylinder and the cone are rpode‘ of ‘the same material (E =E ) oand each has a uniform thick-
ness of ]/4 in. The edge at the large opening of the cone has a radius of 11,247 in. and is
fastened to a rigid plate. Determine the stresses in the conical shell at the junction when the
vessel is subjected to an internal pressure p. Assume that the end of tHe cylinder away from the

cone is capped.

Solution

For this problem,

2.0069 11,247

o= 45deg , a=""""_ 28382 , b=—"""_15906 ,
. i . S'I'na sin @

y=p%=13.218 , S ox,=1225, . , x, = 29.00 ,

A=1.8147 , L r=20069 , ' r,=1.8819 .

2The 72,84,0 term in the expression for k appears only when there is an axial load on the cylinder due
to the internal pressure, os if the cylinder were capped. If the cylinder is supported externally in such.a
manner that there is no axial load due to the internal pressure, then this term must be omitted.

~
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Since the cylinder is capped, the rZB4p term must be included in the definition of &£ (Eq. 1).

Hence, since F =0,

_ B

sinZ a

k (2 - r?) = 2(13.218)? p[(1.8819)% - (2.0069)] = ~169.86p .

The boundary conditions are

1. Eq. 2, case |

} atx = 12,25 ,
2. Eq. 3, case |

dw
3. —=

dy

at x = 29,00 .

4., =0 -
5 v=0

Before expressing conditions 1 and 2 (Egs. 2 and 3 of case 1) in terms of the constants of

integration, it is convenient to first substitute

k
tan a<— + a,84p - Qa>
a

for N, obtained from the first definition of £, formula iv (for case ll, use the second definition

of k). Then the expression O  cos a — Na sin a, appearing in Egs. 2 and 3 of case |, becomes
] % |
< > [Qa - sin? a<—+aﬁ4p> ] ,
cos a a _

Q, cosa - N, sina= 141420, - 308.33 .

or, for this problem,

The five terms, M_, Q , w,, v, and (dw/dy) , appearing in Eqs. 2 and 3 are now expressed

in terms of the constants of integration and p, with the aid of the conical-shell formulas and

al a’

the values in the tables of set B at x = 12.25. This yields? the following:

ol c, C, c, Cs e
- 1 1 -~ -6 -6 - 0
M, = 2.9519 9.4587 3.3949 6.1100 0 3.8160
. - 2 -2 -6 -5 ‘
2, = 1.0736 1.7704 4.1103 1.5033 0 0
- 4 - 3 - -4 .~ -4 - 4
Ew, = 1.3984 3.4257 9.4128 5.3708 4 1.0907
- 2 - 2 ~6 -5 - 3
Ev, = 5.2124 2.0187 3.6040 7.4768 4 1.1330
- 4 4 -3 -4 - 3
E‘(dw/dy)a = 2.6566 1.6112 2.2559 6.1680 0 6.1902

3See illustrative problem 1 for interpretation of the numerical values.
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Similarly, at x = 29,00, the following is obtained:

q C2 3 C4 CS .p
- 8 - 8 - -9 . ) - 4
Ew, = 4 (41603 .. . 7.1059 2.7081 7.2184 1 6.7215)
i : 5 - 7 - -mn . -1 ' 3
Ev, = 4 (6.5935 1.4589 5.4016 4.1162 1 7.9835)
- 7 - 7 .=-Nn - =10 - 2
E(dw/dy), = 52.872 (5.4941 1.4365 .  9.6863 1.6726 0 6.3156)

Substitution of the first four of the above equations into Eq. 2, case | (condition 1), eliminates

2 @'= sin a tan a. .

CS' since. cos @ tan
Subtracting condition § from condition 4 (i.e., w, - vb) reduces the initial set of five simul-

taneous equations to the following set of four simultaneous equations:

c, C, C, C, P
: -3 3 | -4 -3 4
Condition 1 i 2.490 2,323 I 6.4779 2.3241 = 1.7152

‘ [ |

|— 2 - 3| — - -3 4
" Condition 2 - 9.12 6.251 2.9565 5.2256 = 2.7995
- 7 - 7 T T T ol 2
Condition 3 5.4941 A 1.4365 II 9.6863 1.6726 I— 6.3156 .
. - 8 - 8 |'- -9 -10 : 4
Condition 4 ~ 4.1669 6.9600 | 2,7621 6.8068 , = 7.5199

- condition §

This set of equations may be solved very readily by omitting the numbers enclosed by dotted

lines and solving the remaining-two sets of two simultaneous eauations.? This yields

-5 ~4 6 6
C,=1.9863p , C,=1.1993 , C,=3.0278p , C,=6.5361p .

Then, substituting these values for the constants of integration in formulas la, 2, 3, and 4, at

x = 12,25, yields, respectively,
N, = 32532 =0.03097p ,

Ng=1562.80 =4.4723 ,
M, = 25726p=007362 ,
Mg= 6,192 =0.01772 ;

and, by formulos 8, 84, 9, and 9a, the membrane and the bending stresses at the outside surface

of the junction are

Oy =372% , - 7,.6=17.88% ,
o, =7.0675 oge= 1.7011p .

Thls reduction indicates that the constants C, and C, for x values near x and the constants C and
C for x values near Xpe have a negligible influence upon the results.

: 3 ey )5
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THE FLOWER POT PROBLEM

A container is in the shape of a flower pot when the small opening of a conical shell is
closed with a uniform flat plate. The flower pot probiem is defined as that of determining the
stresses and/or displacements of a conical shell which is closed ot either end- with a flat plate
while being subjected to an axial force F, applied ot the center of the plofé, and/or a uniform
internal pressure p,

Initially, the problem is one of determining the five constants of integration of the cone in
terms of the axial force F and/or the uniform internal pressure p. The appropriate equations are
listed under case |, for the plate at the small end of the cone, and under case I, for the plate
at the large end of the cone.

The modified definition of & (Eq. 1 -below) is obtained from the condition that the sum of
the axial components of the internal forces at the junction of the plate and cone must equal the
sum of the axial forces on the plate. Equation 2 is obtained by equating the radial displacements
of the plate and the cone at the junction. Equation 3 stems from the assumption that the initial
angle between plate and cone at the junction is maintained, that is, that the slope of the dis-
placement normal to the surface of the plate is equal to the corresponding slope of the cone,

In addition to the symbols already established for the conical shell, the following are
established for the flat circular piate.

Symbols for the Plate A 4
F = axial tensile force on cone applied at the center of the plate
T = F/2n, convenient load parameter due to force F '
Ep = Young's modulus of elasticity of the plate
t = uniform thickness of plate’
R =radius of plate
=a sin a for case |
= b sin o for case ||

Case | — Plate at Small Opening of Cone

) T
(1 k= (ref 5) ,
sinZa
. 0.7 tan a 9.4
(2) wacosa—vamna:———E———(aQa—T—Rﬁp)
t
14
dw 2]
(3) . —] = (4M +2T%—RBp)
dy a Ept

2 If is assumed that the uniform pressure p acting on the plate produces an axial force of magnitude
7R“p on the conical shell.

H
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Case Il — Plate at Large Opening of Cone

T

m k= (ref 5),

L ‘sinz a -

’ . —07 tan a 2'4
(2) - : wbcosa—-vbsma=T—(be—T—RBp),
4
. dw -2,1R . 2.4
(3) . —) - (4M, + 2T + R28%) .
) dy a Epl3

{llustrative Problem .

A conical shell with thickness b = 7/32 in, and a = 30 deg is clc;sed at the small opening with
a flat circular plate of thickness 0,512 in. and a radius R of 4.2990 in. (a of cone = 8,5981 in.).

The cone and the plate are made of the same material (E = Ep). The edge at the large opening

of the .cone; b = 14,906 in., is securely fastened to a rigid support. Determine -the stresses. in
the cone at the plate-cone junction when the conical shell is subjected to an axial force .F

applied at the center of the plate and to an internal pressure p.

Solution
The procedure for the solution of the flower pot problem is very similar to that for the funnel

problem. Hence many of the steps of the illustrative funnel problem will not be repeated, The

boundary conditions are : o

1. Ea. 2, case | of the flower pot problem}

at x = x_ = 30.00,
2. Eaq. 3, case | of the flower pot problem a

dw
s ) -
G/

4, wb=0
5. v, =0

Formulas 1, 3, 5, 6, and 7 of the conical-shell formulas and the values in the corresponding

at x = x, = 39.50.

tables of set B, at x = 30.00, yield the following:

c, c, Cy c,

- 6 -7 -12 -n

9, = 5.7322 1.1879 ~ 3.6308 1.0255

- 6 6 - 212 . -12

M, = 2.6606 7.1914 2.5922 5.5770

- 9 9 -9 - -9

Edw/ay), = 4.0729 1.9653 3.5162 1.2448

: - 9 - 8- _ _9 - - <10

E(w, cos o~ = 2.0964 7.0913 1.6807 8.3954
-v, sin a)
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Similarly, at x = 39.50, the following is obtained:

C C

1 2
_ - 10 10
(dw/dy), (ref 6) = 5.3193 6.3255
- 12 1

(w, = vp) (ref 6) = 1.6074 1.5216

C4

-15
8.1452

- =12
1.5030

P T
- 3 -2
1.1702 1.0255
- 5 0
2.5865 1.200

The initial set of four simultaneous equations for this problem is as follows:

G C2
9 8
Condition 1 2.0575 6.2851
9 - 7

Condition 2 3.3571 3.05
- 10 10
Condition 3 5.3193 6.3255
- 12 11
Condition 4 — 1.6074 1.5216

—~ condition §

-~ =12
1.2372

C4

-10
9.0914

-9
2.7453

-15
8.1452

- =12
1.5030

o T

- 5 - 0

= 1.0358 2,3728
- 5 - 2
= 8.7670 1.3380
3 - =2

= 1.1702 1.0255
5 - 0

= 2.5865 1.200

This set of equations may be readily solved by reducing it first to two sets of two simultaneous

equations, as in the illustrative funnel problem:

P
- -7

C] = 1.7293
- -7

C2 = 1.2693
13

C3 = 6.0233
- 14

C4 = 2,2690

T
-13
7.944

-13
5.06

10
1.3525

- 10
2.7979

Then substituting these values back into formulas 1a, 2, 3, and 4 at x = 30.00 yields the follow-

ing:
p
3
N_ = 4.6162
¥
3
N6 = 2.5981
- 3
M_ = 1,4260
y
Mgy = 3.8008

T

-1
4.0588

-3
2.73
- =1
1.9111
- =2
4.8917

$The constant coefficients, 7y tan2 O/Eb,\ tan? a/Eb, and tan a/Eb need not be included in these
equations since they are set equal to zero, at x = 39.50, Subtract vy from w, to eliminate CS'

2
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These values, in turn, will yield the following stresses in the cone at the plate-cone junction:

o, = 15411p+ 0.2959F ,
o, o= 8.6738p + 0.00199F ,
g, = ~130.58p - 3.8137F ,
o= -34.804p - 0.97617F ,

where the negative signs in the expressions for the bending stresses denote compressive stresses

at the outside surface,
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Fig. 2. (a2) Free-Body Diagrams of Finite _Porﬂons of Conical Shell; (b) Free-Body Diagram of Differential

Element.

98




DERIVATION OF THE BASIC DIFFERENTIAL EQUATION

The general symbol and sign convention established in part | will be used in part |V. ‘Ad-
ditional symbols will be designated as required.
The basic differential equation is derived from the following sets of equations.”

Equations of Equilibrium

Utana ktana pytana

(n N =- +- + ,
' Y y 2

dUu
(2) Ng=~—tan a+pytina ,

dy _

dsM )
(3 U=Mg- ,
dy
where
U= le

pa
k=a<Nacofa+Qa—~2—)

: ob
b<Nb cot a + Qb——2—> ,

as defined in part |.

Equation 1 is derived by summing the axial components of -forces on a free-body diagram
(see Fig. 2) of a finite portion of the cone for any arbitrary coérdinote, yla <y <b). Equation 2
is derived by summing the components of forces normal to the surface of a free-body diagram of
a differentiai element of the cone. Similarly, Eq. 3 is derived by summing moments about a
tangent to a meridional edge of the differential element.

Displacement-Force Equations

. d_y—E_h y_#N ’
5 =2 (Ny-pN)
(5) A : u—wcota_E—b g — MK y
(6) M_ =D A
T \ay )
_ vV o av
7 ‘M9=D<—+y—> ,
y dy

where D = Eb3/12(1 — 42), the flexural rigidity of the shell, u = Poisson’s ratio, and V = dw/dy.
It is well to point out here that for a fixed edge, v = w = dw/dy =0, and hence Eq. 5, and
Eqs. 6 and 7, will yield Ny = #Ny and My, = [lMy, respectively. This substantiates the statement

A more detailed derivation of these sets of equations for shells having 'a surface of revolution is
given by S. Timoshenko, Theory of Plates and Shells, chap. X, McGraw-Hill, New York, 1940. The
positive directions for My and Mg are changed herein.
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made at the end of illustrative problem 2 of part [Il: that at a fixed edge the internal stresses
in the circumferential direction are equal to Poisson’s ratio times the stresses in the r'neridionul
direction.

The basic fourth-order differential equation is derived from two second-order differential
equations, and the latter will now be derived. . Differentiating Eq. 5 with respect to y and

subtracting from Eq. 4 to eliminate v yields

(8) : Ebh— cota=y—————+ (1 +p)(N_ -Ng .
2 y N (1+p)N =Ny
Substituting Eqs. 1 and 2 for Ny and N, respectively, yields
dw tan2a [ d%U dU U k 3
(9) —=V= y——+——,——+——-—p—y .
dy Eb dy? dy y vy 2

By introducing an operator, L,

d2(..)  dlees
(10) L) =y () d(ees)  (oe0)

+
dy 2 dy y

Eq. 9 may be written in the following simplified form:

(i V=

The other second-order differential equation is derived by substituting Eqs. 5 and 7 for My
and M, respectively, into Eq. 3. This yields

: v dv v
(12) UsD|-y—~-—+—] ,
. dy? dy 'y

or, by Eq. 10,
(13) -U=DL(V)-.

It may be readily verified, by performing the designated operations of the operator L on 1/y and
y, that

(14) L<]—>=L(y)=0 .
y

and hence, by Eq. 11,

tcln2 a

Eb

(15) L(V) = LL(U)

Thus Eqs. 11 and 13 combine to yield the following basic fourth-order differential equation

in the fundamental analysis of conical shells:

(16) _ . LL(U)+BU =0,
where .
ge_ Eb_10- b cot?a
D tan? a 52
a6 100
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EXACT SOLUTION OF THE BASIC DIFFERENTIAL EQUATION

Equation 16 may be written in either of the following forms:

(16a) . LIL(W) ~ iB2U] +iBAL(U) - iB?U] =0 ,
(165) LIL(U) + iB%U) - iBAL(U) + iBW] =0 ,
where

el

The solutions to the two second-order differential equations,

a7 L(U)-iB2U =0

ondv o _

(174) - ,_ - L(U)+iB2U =0,

will satisfy Eq. 16. Furthermore, if

(18) .. ‘ : Uy=U,~iU; and U,=U,+iU,

are two linearly independent solutions of Eq. 17, then
Up.=U, +iU, and Uy =U,-ilU,

are the two solutions of Eq. 17a. Hence Eq. 17 or 174 mdy be used to obtain the solution of
Eq. 16, which will be in the form _
(19 U=CU,+CU,+CUs+C U, ",
where the C's are constants of integration. '

The signs and the order of subscripts on the right side of Eqs. 18 are arbitrary. They have
been chosen in the form shown so as to yield results which may be expressed in terms of the
Schleicher functions, which will be introduced later.

Substitution for the operator L in Eq. 17 yields

U au U .
(20) y—t——-——iB2U =0 .
, dy? dy 'y
Making the coordinate transformation?
A A iz?
42
transforms Eq. 20 to
2y lau - 4\
(21) Ul h-2\uao,
. dz2 z dz 22 .

which is Bessel’s equation of the second order. The detailed derivation of the solution of

Bessel’s equation is- given in numerous texts on advanced mathematics, and hence only a brief

2The coordinate z is introduced, momentarily, to remove the imaginary number i from Eq. 20. Co-
ordinate x will be introduced later. .
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derivation will be given here. Substituting first the series

U, = Z. a’.zz(jﬂ) (ref 3)'
i

and then the series

2(j-1)

U U| |nmz+2b].z

i

=c
"

into Eq. 21 and equating the coefficients of I_ike powers of z to zero permits the coefficients a;
and b to be obtained in terms of a,.

If should be reallzed that any arbitrary nonzero constant value may be ossugned to each of
the coefficients ay, ¢, and m, and that the above series for U, and U, will still form a complete
solution of Eq. 21. The specific values (designated later) for each of these coefficients are
selected so as to produce results in terms of the Schleicher functions, as mentioned previously.

Taking a, = -‘/8 ond ¢ = 2/7 places the infinite series solution of Eq. 21 in the following

form:

1 (), 2)2040)

NGLANYE
2 Y= 2 A+

D EARN 2(7”)[5()+S(7'+2)]

2 o0
2 1 2
(23) U||=;UI |nmz+-ﬂ— < > 2 (]+2)| ' '
i

N 1 1 1 1
whereS(;)—1+/2+/3+/4+...+/]. .

Defining U, = U, ~ iU, (Eq. 18) and substituting x/\[i for z in Eq. 22 gives the following

form, upon separating the real and the imaginary parts:

00 ]+1 )4(]+|)

(24) : 2 (27 + 2; + 3)!

]

O VAR ) A

(244) V2= 271 (27 + 2)!

3The dummy index, 7, in ail series equations to follow takes on consecutive values 0, 1, 2,3, ..., o,
unless designated otherwise.
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Similarly for Eq. 23 (taking m = 8i/2),

m

2 . & 1 2 o (17T ’/2" 4’+2[S(21)+S(21+2)]
(24b) Uy=-—U, In—+—U +— +2
2 2 l 2j1(2j + 2!

2 s 1 1 [ AT s 1y s+ 30 )

(24c) Ug==U;In—+-U, += 1~2 : ,
- 2 2275 ‘ 27 + )12 + 3)] o

) .

{

where In & = Euler’s constant = il_i)mw 1+ 1/2 + I/3 +eeet ]/7 ~In j) = 0.5772156649. The above
four functions for U in terms of x could also have been obtained by first transforming Eq. 20
into an equation in terms of x by the transformcmon y = x2/4,82, and then solvmg the trans-
formed equation dlrectly .

Equations 24, then, are the four required solutions of the basic fourth-order differen.fial
equation for conical shells (Eq. 16). Unfortunately it is difficult to evaluate these series for

large values of x, even with the present high-speed computing machines; however, the asymptotic

expansion of each of these series gives good approximations. These will now be derived.

D
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ASYMPTOTIC EXPANSION SOLUTION OF THE BASIC DIFFERENTIAL EQUATION

The asymptotic expansion solution of the basic differential equation may be obtained in the
following manner. First, the dependent variable U of Eq. 21 is transformed to the dependent

variable W, which is defined by

(25) U=g-1/2eAizW )

where e is the base of the natural logarithm, and A will later take on the values of + 1 and ~1.

This yields

dw aw 15
(26)  tNi— -~ w=0.

dz? dz 422

It can be shown that the following series is a solution of Eq. 26:

oQ
W=1+ 2 a’.z‘.7 ,
i=1,2,3

where

i

I G-1;i-154

il (2Ad)

If z is to take on large values only, all terms in the series for j greater than 1 may be
omitted. This yields
15A:

Z

W=1+

By substituting x/\[ i for z and writing \/7: (1 + )/A/ 2, W may be expressed in the form

15A i15A

e Tx 8T x

(27) W=l

Similarly, by writing
_1/2 ¢os (n/8) + i sin (a/8)
z =

Vx

!
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Eq. 25 may be expressed as

» eA"/\/2 T Ax Ax\ /) # 7
U=————|cos — +i sin (cos-§+isin-8—)W

_eAx/\/T Ax 7 Ax n W
_—J—;——-[C <\/_ 8>+zsm<72_+8—>}

=U +iU

By substituting Eq. 27 for W and using cos (n/4) and sin (n/4), mterchongeobly, for ]/\/_

the following expressions may be written:.

eA"/\/?’ [ < Ax = > 15A Ax # >—
U, = cos | —+— |- cos | —— = '
N V2 8 8x \/2 8

eA"/ﬁ I <Ax ,17> 15A <Ax n>—
U = sin| —4— |———sin [ —~—

VE vz 8

Since U, and U, are solutions of Eq. 20 (transformed over to x), their sum and their difference

are also solutions. Hence, with A = +1, the following definitions may be written:

N e"/\/7 x w 15 x 7
(28) U, . <Ua+Ub)= cos| — —— | ——sin| — + — s
N AR Vot i WA
1 /N2 x x
(28a) U, =- (U, -U,) =~ { < 7’>+]—5cos <—+Z>J ,
2m Vi AV

and, with A =~ 1,
(285) /u -u,) \/:e-"/\/2 [ <7+%>+;—jcos <—\;—5-§>J :
(28¢) f” +u)—[ "‘/\/—{‘ <\/—_+g->-;i sin <.\/x_2-%>}

The I/(2ﬁ) and / 1/7 factors were introduced in order to make the results conform with ex-

isting functions (also the ]5/8 will have to be replaced with a 2).

Equations 28 are known as the asymptotic expansion of the corresponding series, defined
by Eqs. 24, and provide good approximation values for the general solution of the basic differ-

ential equation when x is large.

105 .



THE SCHLEICHER FUNCTIONS

The Schleicher functions, designated by F , are defined below. Their relationship to the
Bessel functions is also given. In each of the following definitions (eight in all) it is under-

stood that the dummy index j takes on the values 0, 1, 2,3, ..., o

()4
Fl=berx=2(-—l)] ,
[2j112
_ (}, x)% 2
F, =~beix = 2 iy —
(2 + H12?

2 2 & 1. 2 Uy 25(27 4 1)
Fy=-—keix=-=In—F,+=F +— (-nih ,
" x 2 02« (27 + 1)1)2

2 2 o« ] 2 ()27 + 2)
F4=——kerx=—|n—F]+——F2__ (,_])I'H i
X2 2 ° o= (2 + 212

The first derivatives of the above functions with respect to x, designated as F':, are as follows:

(I/x)4j+3
Fi = E Tl
(27 + D27 + 2

(1/2x)4]'+1

- S |V A
F2 E;( ) 212+ 1’

2 ox 2F, 2 ¥ s2i 4 1)
Fj=-—In—F) ~——+—F +— (1Y " .

3 2 2 @27 + 1)1 25!

X X X X
2 8, 2F1 1 2 L RS2+ 2)
Fg=—In—F]+—— +-F) -— 17 .
: 2 2 2+ D12 + 2
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, (3]-)

The asymptotic expansions of the Schleicher functiéns are

F1= 'e"/\/—;cos‘ _i-z ,
: 2mx 2 8

Fy== Aé"‘/ﬁ sin <—-x——-—781>

2
Py = —e"‘/ﬁ sin <—x+1> ,

mx

and the first derivatives are

(32)

The following recurrence formulas may be used for obtaining the second (F':') (and hence

higher) derivatives of the Schleicher functions:
F" F ] F’
1 "2 x

1

1
F”=—F ——F’
2 LI S

(33)

1
F”=F ___Fr
3 4 x 3

’

1
F{’=—F,~—F’ .
4 3 x 4

Lt
O
Cud
[l :
&
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It may be verified by substitution that the four solutions, U, of the basic fourth-order
differential equation are expressed in terms of the Schleicher functions, F , for both the corre-
sponding series definition of each and the corresponding asymptotic expansion of each, by the

following equations:

(34)
2 rd
Uy =F, t—Fy
2 rd
Ya=FaFs

Values of each of the four U, functions may be readily obtained from Table 5, by the following

relationships, which will be derived later:

Uy =-w; ,
U, =W ,
(35) —
Ug=w .

o 8 oo
L T e
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DERIVATION OF THE CONICAL-SHELL FORMULAS

With the general solution of the basic differential equation giveﬁ by Eq. 19, it is now possible
to define the various functions of x which appear in the conical-shell formulas (1 to 7, inclusive)
of part I. The procedure, in general, will be to transform the initial equations from the y-

coordinate to the x-coordinate system, by the transformation

_] x2 h d(o-o) d(a-.) 2y
O R S Ve ol B

and then to determine the required functions by making appropriate substitutions. This will be
done for each of the formulas of part |; y, it is recalled, is equal to 2. In this section, only
one equation will be written to represent the four equations, whenever it is possible and con-

venient to do so, by using the subscript n.

Formula 1: 0=y2C Q.

Formula 1 is obtained very readily from the definition of U (see statement following Eq. 3).

Hence

Substitution in Eq. 19 (ref 4) gives
4 4 ’ 4 ) 4 4
x2 ’ x2 x2 x2

and with the definition

Q 4U
n x2 n

formula 1 is derived. The U_ functions are defined by Egs. 34 and ‘need not be repeated here.

" Formula la: Ny =y tan a(-X C;Qn + kK| +pP,)

. Formula 1a is obtained by merely transforming Eq. 1 over into the x-coordinate system and
substituting Q for U/y. Hence
dyktana p x2

Ny =—Qtana+—-— +__ __tana .

4This step will not be repeated in the derivations that follow.
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Formula la is derived by substituting formula 1 for Q, introducing the auxiliary functions

4

Kl = ’ -
x2
x2 -

Py =

and the load parameter
p p
p=—=—,
2y? 2p4

and then factoring out y tan a.

Formula 2: Ng=y tan a2 CNg, + pPz)

Transforming Eq. 2 gives

N 2 dU x2
=ytanal-———+p— | .
g=yran x dx P 2

The derivative of the first of Eqs. 34,

o2 2
—_— [ — —_——
1 2 2 !
dx x 2
when the second of Eqs. 33 is substituted, yields
dUl 2 .
- =fF’'-ZF F*
dx LI 2 2!

and so on, for the higher derivatives which will be required later. The remaining functions of

U, are treated in a similar manner. Formula 2 is derived by defining

24,
On = Tdx
which, in terms of the F functions, yields
2 4 8
Ng = F'~_F_+(-1)"—F’
fn x n x2 n ( ) x3 11—(-1)"- ’
and introducing the auxiliary function
p, "
2y
e ’Erd 110




Formula 3: M, = pX CnMyh - kK, ~ 3.9

" Transforming Eqs. 6 and 11 .gives, iespéctively, ’

T s2av 4 N
My=yD<——-+p,—V .

x dx x2
() o yytente L(‘U) 82 3 «
a =2 —=3p—
= AUk —=30
where L_ is the operator L (Eq. 10) transformed into the x-coordinate system and then divided by
y; that is, . )
L (Eq. 10, transformed)
x = ’
Y
and therefore
AU 14dU- 4
LU)=—4—_~-_U.
. dx2. % dx 2
Then, since
dv ymn2 a | 9LLU) 8 b3 x
& Eb & s 7

and since y2 = B84 = Eb/D tan? a (see statement following Ed. ]6‘),4

2 de(U) p_‘ 4 2 . .
(&) My = — +—L(U) = (1 - p) <__> E=-3(1+pp .
x dx %2 . x2

Obtaining the required derivatives of U as illustrated during the derivation of formula 2 and

combining yields
: n ’ 2 ’
(© L) == F e Fr

de(Un)

—=—(-1"F, ,,+(—])”3F +iF' .
dx - . N-=(=1) g A=(=1)7 .xv2 n.

Formula 3 is derived by taking Poisson’s ratio, u, equal to 0.3, infroducing the auxiliary

function
4 2
K2=007 <—> I}
x2
and defining
dL_(U)) .
2 %=x\¥al 1.2 2 2.8 5.6
= 4+ L ()==(-1)"—F"’ -)’—F —F’ . .
Ymox  dx +x2 U ==t x n..(-l)"+( b x2 n-(-!)"+x3 "
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Formula 4: M, = pY C My +kKy — 3.9

The procedure for determining formula 4 is very similar to that used in the derivation of

formula 3. Hence the equation corresponding to Eq. b in the derivation of formula 3 is

X x X

M9=_2Lx(U)+7 y +(]—y)<—;> E-3(1+u)p .

Formula 4 is derived by taking p = 0.3 and defining

dL_(U)
4 0.6 xt n 0'6 2.8 5.6
- - (-1 F" (-1 ZZF Sl TN

2 % dx x  na(=N"

dw ytonza
Formula 5: — = ——(2 C_ W’ + kK, — 3pP.)
d)’ Eh n n 1 1

Formula 5 has, in essence, already been derived during the derivation of formula 3, because
in Eq. a of that derivation V is equal to dw/dy, by previous definition in part IV. Hence formula

5 is derived by defining

as given by Eq. c in the derivation of formula. 3, and introducing the auxiliary functions K, and
P,, as defined for formula la. It should be noted that writing the four equations represented by

Eq. c and then comparing them with Eqs. 34 yields

U, =(=1)" W’

ne(=1)" '

which represents Egs. 35.

’fon2 a

~Formula 6: w= (EC W, +kKy =pP +Cy)

Formula 6 is derived by integrating Eq. @, in the derivation for formula 3, with respect to y

by the coordinate transformation relationship

fwyﬁ;fv;dx.

' 2
_tqnza x x2 3«2
w= £ ?Lx(U) dx+k|n-—z—? 7 p+C5 ’

where Cy is another constant of integration.

Then, by Eq. 4,

12

0Ty

o "o oo

By
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Letting » =1 in Eq. ¢ and multiplying by x/2 yields. .
x x ,
7 LxlUy) =5 Fp = Fy
Substituting
F,=F" ] F?~
2=t

obtained from the first of Eqs. 33, and integrating yields

x Cx " _
f7 LU)) dx = F{ = F, .
Accordingly, formula 6 is derived by defining

X
W =f5 L (U,) dx

. ‘x ' .
=?Fn - Fﬂ
and introducing the auxiliary functions
x2
Ky=In__,
2
3 [ x2 >
P3 = o — .
2\ 4
tan a

Formula 7: v = - cCv, +kK4-i-pP4+C5)‘

It should be understood that the V, appearing in formula 7 (and défined below) is not the
same V, used in part IV. There should be no confusion on this, since the V, as defined in
part |V is no longer needed. ;

Transforming Eq. 5 to the x-coordinate system yields

x2
v =wcot a+

Ng=uN)) .
vags Mo~ k)

Substituting formulas 1a, 2, and 6 for Ny, Ng, and w, respectively, yields

tan a x2 0.3x2 - 0.3x2
v = o [EC"<Wn——“—N9n+—4——Qn>+k<K3— 1 K, > +
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Then formula 7 is derived by introducing the auxiliary functions

0.3x2
Ky=Ky- K,
x2
= ln — 003 ’
p x2 0.3x2
4 =—P3 +-—P2 - 2 P]
x2 2
= 0!2 <——> ’
4
and defining
x2 0.3x2 .
Vn = wn —_A_Nen +T Qn
2.6

=0.3F_ -(-1)"—F’ .
n=(=1) X ne(=1)"
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SUMMARY OF FUNCTIONS EVALUATED AND TABULATED IN PART I

For convenience, all the functions which have been derived and whose values are tabulated
in part | are listed below in terms of the Schleicher functions and their first derivatives, F_ and
F,. The series (exact) definition of each of the F and F*functions is given by Eqs. 29 and 30,
respectively. These definitions were used in obtaining. the values in set A, part 1l. The
asymptotic expansion definition is given by Eqs. 31 ond 32, respectively. These definitions
were used in obtaining the values in set B, part |l.

In addition to the use of the subscript n (n =1, 2, 3, and 4), the letter m is also used in the
definitions below, where

m=n-(=1)",

which may be visualized pictorially as follows:

n m

1 2
interchanged =

2 } {l

3 4
interchanged = <

4 } {3 .

4 8
Table 1 Qn=_Fn—(-])"_F;’
x2 3
2 4 8
bl N, =—F’~_F -1\V* —_F’
Table 2 on an > .t (=1 = Fm
2, 2.8 56 ,
Table 3 , Myn =._(_])"7Fm+(_])n_2Fm+TFn
x X
0.6 2.8 5.6
| M (1Y F’ _{(_1\" F -__F’
Table 4 On (-1 xF" (-1 - m — Fn
, mpe 2,
Table 5 W =—(=1) Fm—;Fn
U, =17 W,
X
Tﬂble 6 Wn =7Fr: -— Fﬂ
_ _ _ n2:6
Table 7 V,=03F, - (-1)"—F,_,
X
e GOS0 411




Table 8 » The auxiliary K functions

p 4
1 = —
x2
4 2
K2 =07 | —
x2
x2
K3 =|nT
2

x
K4 =|n —4—-—0-3

Table 9 The auxiliary P functions
p T
T
p. 5
277

]
W]

2
s
[3 7.0

B2
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Part V

TABLES OF VALUES OF THE SCHLEICHER FUNCTIONS AND THEIR FIRST DERIVATIVES

Contents
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INTRODUCTION

[t was shown in part IV that the basic functions for the various conical-shell formulas stem
from the Schleicher functions and their first derivatives, which are designated by F_and F’,
respectively, ' '

The series or exact definition of each of these functions is given by Eqs. 29 and 30 of
part IV. Their values as obtained from these definitions are given in Tables 10A and 11A,
part V, for x values from 0.05 to 16,00, inclusive. The_ asymptotic expansion (approximaté)
definition of each of these functions is given by Egs. 31 and 32 of part IV, Their values as
obtained from these definitions are given in tables 10B and 11B, part V, for x values from 10.00

to 40.00, inclusive.

The value of each function is listed to eight digits (followed by a minus sign in the case of
negative values). The value of the function is the eight-digit number multiplied by ten raised to
the power (number with sign) which precedes the eight-digit number; for example, the values of

each of the four F, functions at x = 6.600 from Table 10A are

F 7.3286881- = -7,3286881 ,

1

F,=1 15046992 = 1.5046992x 10 = 15.046992 ,

2

Fo=3- 27198377~ = -2.7198377 x 10-3 = -0,0027198377 ,

F = 4-9.4687499~ = —9.4687499 x 10~4 = -0.00094687499 .
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‘Tables in Set A

10A,‘Vo|ues of the Fo'urA Schleicher Functions (F') Obtained from Their Series Definition ....coco........ 122

11A, Values of the First Derivatives of the Four Schlelcher Funcflons (F ) Obtained
From Their Series Definition ..........oooei it e et et e e e e e e e er et 126

The values of the functions in Tables 10A and 11A are based on the evaluation of the series
definition of the Schleicher functions (Eqs. 29 and 30, part V). Both tables in set A have the

following ranges of x values and the corresponding increments of x:

Range of x Values ‘ Increment of x
- 0.050- 5,00 - 0.050
5.000-10.00 - ' , . 0.100

10.00 -16.00 0.250




e

Table 10A

Values of the Four Schlc_‘?gé,chetr Func?dons(‘.ﬁn) Obtained from Their Series Definition

x F,y “Fq Fq- F,
04050 | i~ 959999998 4= 652499999~ | 1= 449836397 1698 2588~
06100 | 1~ 949999840 3e 244999996~ | 1~ 449455846 185409214
04150 | 1- 949999210 3« 546249951% | 1= 448920637 142843431~
0:200 | 1= 949997500 3% 949999720% | 1= 448263732 141033528~
66250 | 1= 949993900 2L 1i5624894% | 1= 447507962 1- 946404247~
04300 1- 949987340 b 242499684= | 1- 446670715 1- 845129970~
04350 | 1~ 949976550 2= 340624202~ | 1- 445765970 1- 7457055954
04400 | 1= 949960000 | 2~ 3i9998223= | 1= 444805313 i+ 6:7648734~-
0s450 1~ 949935931 2« 530621396~ | 1~ 443798574 1- 640647590~
0s500 | 1~ 949902343 24 632493218~ | 1- 442754218 1= 5i4488652~
0s550 | 1= 949857026 5= 745612986= | i~ 4il679631 1= 449819062+
04600 1= 949797511 2- 849979750~ | 1= 440581295 1« 444125432~
0e650 1« 9469721102 1- 140559227= 1- 349464945 1= 349721140~
04700 | 1- 949624879 1= 1§2244894= | 1= 348335680 1~ 345738446~
6750 | 1~ 949505688 i~ 164654775~ | 1= 347198042 1~ 342123200~
04800 1= 949360114 i= 145988623%= 1- 346056085 1= 268831370-
04850 1~ 949184555 1~ 1i8bs6132~ 1- 344913451 1= 2i5826591i~
04900 | 1= 948975132 1= 240226936~ | 1=~ 3i3773386 1= 243078409~
06950 | 1= 948727780 1= 242530599~ | 1~ 342638813 1= 240561013~
14000 1- 948438178 1- 244956368~ 1- 341512338 1- 1482522844
4050 | 1- 948101772 1- 2&7564347- 1% 340396291 1- 146133087~
16100 | 1= 947713794 ie 346173127= | 1= 249292754 |~ 1= 1¢4186722—
14150 | 1= 947269255 1= 3§2962134= | 1~ 248203585 1= 142398501~
14200 | 1= 96762916 i- 345870442~ | 1= 247130418 1- 140755410~
14250 | 1= 946189341 i=- 348896995- | 1= 2:6074708 2= 942458500~
14300 | 1- 945542871 1= 432040596= | 1- 245037735 2= 768594150~
14356 | 1~ 944817630 1= 445299900~ | 1< 244020611 2= 645867270~
14400 1- 9640075065 1+ 448673393~ | 1= 2;3624295 2= 5i4192940~
14450 | 1= 943106208 1= 542159389~ | 1= 242049624 2= 443493840~
14500 | 1- 9421067215 1= 5i5756006= | 1= 241097296 2- 343699420~
16550 | 1= 941063825 1~ 549461166~ | 1- 240167902 2= 284745000~
14600 | 1= 849789114 i< 633272568= | 1- 1i9261916 2= 146571130~
14650 | 1= 848455978 1= 647187681+ | 1~ 148379723 3= 941229600~
14700 | 1= 846997120 1+ 741263729« | 1= 147521610 3= 243498500
14756 1< 845405075 1= 745317672% 1< 146687791 3= 347952300
14860 | 1- 843672180 1= 749526195« | 1- 1i5878383 3+ 943558100
1e850 | 1~ 8:1790623 1- 843825689~ | 1= 145693457 2= 144372490
146060 | 1~ 759752413 1- 848212234~ | 1- 144332999 2+ 148883020
. 14950 | 1+ 747549438 1= 942681587~ | 1=+ 143596948 2= 242922690
1 24000 | 1= 745173418 i~ 947229166= | i= 132885186 25 246524460
124050 | 1- 742615949 106185001« | 1< 1i2197547 2= 2&9719670
2,100 | 1- 649868497 140653881« | 1= 141533884 | 2- 3:2535420
24150 1- 646922443 141128985« 1~ 1i0893726 2= 345000480
25200 | 1= 643769046 161669700~ | i~ 146277000 2= 347139630
2:250 | 1= 6:0399486 i¢2095368- 2= 936833026 2=~ 348976630
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Table 11A

Values of the First Derivat'ves of the Four Schiticher Functions (Fm':) Obtained from Their Series Defnition

% Fy F3  Fy Fy
g;oso 6= 768125000- | 2= 244999999~ | 2= 537485316 | 1 1:2719916
36100 | 5~ 642499995~ | 2= 449999974~ | 2= 942930446~ 643413433
0s150 | 4- 241093741~ | 2= 744999802~ | 1= 142009437~ 442070700
06200 | 4~ 449999931- | 2~ 949999170~ | 1= 144191961 341340463
0e250 | 4= 9476565919~ | 1= 142499746~ | 1= 165981522~ 244856914
04300 | 3- 146874881 | 1- 144999367= | 1< li7461976= 240498298
04350 | 3~ 246796526~ | 1= 147498632~ | 1= 18689420~ 147355415
06400 | 3= 349999111~ | 1+ 149997333~ | 1= 1:9704272< 144973742
Oel50 | 3~ 546951098~ | 1= 2424951956~ | 1= 2i0537207< 163100820
0s500 3~ 748120761~ 1= 244991862« 1= 241212416- 161585204
04550 | 2~ 146397612- | 1= 247486894~ | 1= 241749517~ 140330545
0s600 | 2~ 143498481~ | 1= 249979751~ | 1~ 242164835~ | 1= 942726121
06650 | 2~ 147161403- | 1- 342469785~ | 1=~ 242472163~= | 1~ 8i3669447
04700 | 2~ 241433032~ | 1« 344956235« | 1« 242683365~ | 1= 75817800
0e750 | 2= 246359946~ | 1~ 337438207~ | 1= 242868743~ | 1- 648938181
0:800 | 2- 3i1988622~ | 1~ 349914676= | 1= 242857355- | 1= 642855746
0e850 | 2= 348365422~ | 1= 442384468% | 1= 2i2837233=~ | 1= 5i7436542
06900 | 2~ 445536553= | 1= 444846253= | 1= 242755541« | 1= 542576427
0950 | 2- 5:3548056~= | 1= 447298538- | 1~ 2{2618715= | 1~ 44819291}
1,000 | 2=~ 662445753= | 1= 449739651~ | 1= 242432566~ | 1- 444219856
14050 | 2= 742275235~ | i~ 542167740= | 1- 2i2262359- | i~ 4i0603551]
16100 | 2+ 843081791= | 1- 5¢4580756~ | 1= 241932887« | 1- 347299883
16150 | 2= 944910401~ | 1~ 546976448+ | 1= 241628527~ | 1= 344272253
16200 | 1« 140780564~ | 1~ 549352350~ | i- 241293273- | 1~ 3i1489967
16250 | 1= 142181169- | 1= 641705776= | 1= 240930800~ | i- 248927092
16300 1- 143697217~ 1- 664033810~ 1= 240544471~ 1= 246561516
16350 | 1= 1e5333022~= | 1= 646333293~ | 1= 240137384~ | 1= 244374253
16400 | 1= 147092833~ | 1= 648600818~ | 1= 149712396~ i- 242348858
16456 | 1~ 1:8980826= | 1~ 740832726~ | 1~ 1i9272126~ - 2+0471021
1:500 1- 2.16011062~ 1- 743025067~ 1~ 1i8818996~ 1- 148728179
14550 | 1= 243157675= | 1= 745173655= |.1= 148355234~ | 1= 147109275
16600 | 1= 265454463~ | 1= 7:7273991~ | 1= 1i7882894= | 1= 1:5604482
16650 1« 247895280~ 1= 749321299~ 1- 147403869~ 1< 144205047
14700 | 1= 360483821« | 1~ 841310495~ | 1= 146919901~ | 1= 142903117
14750 [ 1~ 343223655~ 1= 843236194= | 1= 146432592~ 1- 141691643
14800 | 1~ 346118212~ | 1= 845092695= | 1~ 145943414~ | i~ 1id564223

4850 | 1= 349170774~ | 1~ 846873978= | 1= 145453720~ | 2= 945150400
14906 | 1- 442384452~ | 1= 8i8573695= | 1= 144964748~ | 2~ 85388620
14950 1= 445762184~ 1« 940185163~ 1= 1464477632~ 2~ 746308010
24000 | 1~ 449366713~ | 1= 941701364= | 1= 1i3993406~ | 2= 647864270
2050 | 1« 543020572~= | 1= 9i3114925- | 1- 1i3513019~ | 2~ 640016520
24100 | 1= 56906076~ | 1« 944418134= | 1~ 143037323~ | 2= 542726970
24150 | 1- 640965286~ | 1~ 945602920~ | 1~ 142567087~ | 2= 4i5960670
24260 | 1= 645200024- | 1« 946660858« | 1= 1121030i9= | 2= 349685150
2:250 1« 649611812~ 14 947583159~ | 1= 141645750~ | 2~ 343870090
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Table 11A (consinued)

x Fy- Fy F3. Fg
26300 | i=~ 744201895~ | 1= 948360668= | 1~ 1i1195841~ | 2~ 2i8487410
26350 | 1- 748971182~ | 1~ 9:8983870~ | 1= 140753785~ | 2~ 2i3510640
2400 | 1= 843920272- | 1- 9:9442864< | 1~ 130320048~ | 2~ 18915420
2:450 1~ 849649375= | 1~ 949727416 | 2% 9§8949988~ 2= 184678330
2500 | 1= 944358341~ | 1~ 969826880~ | 2= 944789770~ | 2= 150777830
26550 | 1- 9i9846604~ | 1- 9i9730293= | 2~ 9.0722880< | 3+ 7419350600
24600 140551317- | 1- 9i9426298= | 2~ 846751420~ | 3~ 3i9061800
24650 151135664= | 1~ 948903161~ | 2= 842878040~ | 4= 849770000
26700 161737503~ | 1- 948148842~ | 2= 749103790~ | 3~ 14849100~
24750 162356593= | 1= 947150884~ | 2= 745430250~ | 3= 443498000~
25800 142992641+ | 1= 945896542~ | 2~ 741858420~ | 3= 636262006*
24850 143645293~ | 1% 944372711~ | 2+ 648388730~ | 3~ 8i6745000~
24900 104314141+ | 1~ 942565931~ | 2= 65021930~ | 2~ 140526000~
24950 144998710« | 1= 9:0462459= | 2+ 641757840~ | 2= 142187800=
34000 1§5698466= | 1~ 848048233~ | 2=~ 548596450~ | 2= 143672100=
34050 1e64128063= | 1- 845308885~ | 2~ 545537320= | 2= 144990400=
34100 167141044= | 1= 8§2229776= | 2- 542579860~ | 2= 146153500~
34150 167882442~ 1= 7487959854 2= 449723342~ 2= 147171600~
34200 168636169%= | 1= 744992372~ | 2= 446966757- | 2= 1i8054700~
34250 19401319~ | 1= 740803546~ | 2+ 444309146~ | 2~ 148812100~
34300 260176900~ | 1= 646213919~- | 2= 441749190~ | 2- 149452400~
34350 240961833~ | 1- 641207706~ | 2- 39285460~ | 2= 149983600=
34400 261754952= | 1= 545768978~ | 2% 346916520~ | 2~ 240414000~
34450 282554991= | 1= 449881671~ | 2~ 344640600= | 2= 2:0750800~
34500 243360591~ | 1- 443529615~ | 2= 3§2456180~ | 2= 241001300-
34550 2641762925 | 1= 3.6696567= | 2- 340361610~ | 2= 241171800~
34600 244982526~ | 1= 249366241« | 2= 248354810~ | 2- 241268500~
34650 5i5795620~ | 1= 2§1522359= | 2= 246433660~ | 2= 241298000~
34700 246607789~ | 1= 143148677= | 2= 244596660~ | 2= 2:1264900~
34750 267417135= | 2= 442290172 | 2= 242841720- | 2- 2411753064
34800 288221639= | 2= 542526496 | 2« 241166500~ | 2~ 2i1034000~
34850 2490191606~ | 1- 145312258 2= 169568900~ | 2+ 250845200~
33900 269807433- 1 245965408 2% 148047100% | 2~ 260613900~
34950 3:0584069~- | 1- 347227547 2= 146599000~ | 2= 2i0344200%
44000 341346540~ | 1- 449113738 2= 145222100~ | 2= 240039700+
450 342092187~ | 1+ 641638692 2= 143914600~ | 2= 129704400~
44100 362818214~ | 1- 744816679 2= 1426740005 | 2= 149341600~
46150 343521682~ | 1= 848661469 2= 141498300~ | 2= 148954500~
44200 344199513~ 140318621 2= 140385700~ | 2~ 1.:8546200=
4a250 344848477= 1i1840351 3= 94§3338000~ | 2= 148119700~

44300 345465198~- 1i3432520 3~ 843404000~ | 2- 1 .7677106~
44350 3:6046149~ 145096233 3k 7‘4035000~ 2= 147221500=
44400 346587652~ 146832508 3% 6i5212000= | 2= 16754900+
4et50 347085873~ 148642274 3= 546914000= | 2= 146279500~
44500 347536813~ 240526347 3+« 4491190060~ | 2= 1i5797200=
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Table 11A (continued)

3 Fy- Fy Fy FA
84600 | 1 5.6280822 1 132832117= | 4= 3i4402818 4= 554114073
84700 | 1 548966717 | 1 1¢7883388% | 4= 2i8254003 ba 562228726
BsaB0O | 1 601451355 1 2634654445 | 4= 232698261 4= 5,0090421
84900 | 1 643681961 | 1 249598302~ | 4= 157706117 b= 47756588
9s000 | 1 625600771 1 366299384— 4= 143246744 b= 445278357
9:100 | 1. 657144889 i 453582976 5= 902884662 b= 432700955
94200 | 1 668246178 1 541459634 | 5= 547991666 b+ 450064118
94300 | 1 628831185 1 569935547= | 5= 237467179 -~ 347402486
94400 | 1 6+8821114 1 649011850% | 7= 949246012 | 4% 344745992
9 500 1 6:8131840 | 1 768683889~ | b= 2i1745673= | &= 3,2120248
9&600 -1 646673989 1 858940434~ | 5= 431052620« | 4= 359546906
94700 | 1 6:4353071 1 969762855+ | b= 547224116~ | 44 267044018
9,800 | 1 661069692 2 1slliza24= | 5= 7i0544715= | 4 244626370
9:906 | 1 546719839 2 1i2298848= | 5= 841286597~ | 4- 22305803
1046006 | 1 541195258 2 143530930~ | 5~ 849708667 | 4= 260091520
164256 | 1 3415061538 2 1&6770182- b= 146218703~ 4*'155060667
164500 149344189 2 240130366< | 4= 100509108~ b= 150786144
104750 | 1 349371391= | 2 243428207~ | 4~ 140128897~ | 5= 7:2639758
114000 | 1 94211852~ | 2 246411937+ | 5~ 943107517~ | 5= 444502005
11,2560 | 2 1i6416130- | 2 2:8751316~ | 5= 8523771l6% | 5= 242759630
114500 | 2 2:50637442= | 2 350029211~ | 5= 740489326~ 4 645915689
114756 | 2 365333790~ | 2 249735813~ | 5= 548459922~ | 6+ 4i8690837~
12,000 | 2 447256882= | 2 247267002~ | 5~ 446992331~ | B= 142473372+
12,250 | .2 64:0625941~ | 2 241928651+ | b= 346537908~ | 5= 1i7015159-
124560 | 2 745087147 | 2 162948953= | 5~ 2 ‘7350823~ 5~ 149205948
125750 | 2 9:0068843= 449882441 5~ 139536365~ 5= 149662115
13,000 | 3 140473396~ | 2 1i9260574 5~ 143091748« | 5~ 16901307~
136250 3 161793188~ 2 464149787 6= 749407172~ | 5= 1.7345316=
134500 3 142815285~ 2 765877449 b= 349602568~ B 145327245~
13,750 | 3 163348928= | 3 141496082 6= 140021472~ | 5= 143101211~
144000 | 3 143160939~ | 3 156160894 6= 160911436 5= 140853283~
144250 | 3 161975007~ | 3 241558360 b= 254749994 6= 847126753~
144500 2 944737259~ 3 247603541 6% 342948978 6= 6&7624995*
144750 | 2 543043603= | 3 3s413i681 b~ 386816185 | 6= 5i0496602~
154000 | 1 941055333 3 450877552 6=~ 347487283 64 365936026~
15,250 | 2 965565620 3 467453529 6= 345917947 6= 2¢3938173-
15,500 | 3 2510603324 3 533327431 6= 352888043 6= 1:4360836%
156750 | 3 345572029 3 537801606 b= 24 9014092 7~ 689749776~
164000 3 543493019 3 549995236 6= 2s4766505 7- 165041412~
)
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Tables in Set B

10B, Values of the Four Schlelcher Functions (F ) Obtolned from Their Asymptotic .
Expansnon Deflnmon .......... 132

11B, Values of the First Derivatives of the Four Schleicher Functions,(Fn’) Obtained .
from Their Asymptotic Expansion Definition........ccocouvueiiieieioiecee e 135

~ The values of the functions in Tables 10B and 11B are based on the evaluation of the
asymptotic expansion definition of the Schleicher functions (Egs. 31 and 32, purt‘IV)‘. Both

tables in set B include the range of x values from 10,00 to 40.00, incfusive, in increments of

0.250.
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Table 10B

Values of the Four Schlaicher Functions (fm) Obtained from Thesr Asymptotic Expansion Definition

% F, Fq F3 g F4
16,000 | 2 143708900 1 5:7183547= | 4= 149818696 5~ 841515473~
106250 | 2 144721808 1 94769794~ | 4= 1i73364485 5= 347570641~

| 104500 | 27 145122523 2 144052450~ | 4= 104675114 6= s.zszsosa-

1 106750 | 2 146643065 2 149451788~ | 4= 12204241 5« 106984568
114000 | 2 142970047 2 245628049= | 5= 94572919 S« 361393783
114250 | 1 947482726 2 3.2662086% | 5~ 7i3510816 e 3¢9556900
114500 | 1 445886825 2 349742020~ | 5= 544211388 be 402988518
116750 | 1 269181601~ | 2 447140950= | 5~ 347973948 S 442985575
12,000 | 2 1.3181758= | 2 5:4193715= | 5= 244728844 | 5= 440625167

124250 | 2 246883213- | 2 660274007~ | 5~ 144264556 5« 346775023
124500 | 2 443437302~ | 2 654573510- 6~ 642838787 5= 342112045
124750 | 2 6¢3943952- | 2 646085391~ | 7= 44705413 - | 5= 247145373 .
134000 | 2 848128230~ | 2 643595056~ | 6= 345963498~ | 5+.242241314
13¢250 | 3 141576844~ | 2 545681737~ | 6= 681850083~ | 5= 147648177
13¢500 | 3 164631254~ | 2 4,0735157- | 6= 726310888~ | 5= 143519729
13,750 | 3 147878406= | 2 146992250~ | 6~ 842115641~ | 6= 949364096
146000 | 3 241167992~ | 2 147400580 b= 84164153)- | 6~ 649238816
1466250 | 3 2.4286385= | 2 604293651 b= Te6BELET20- | 6= 424687515
144500 | 3 246946224= | 3 1i2540274 6= 649387189~ | 6~ 245314687
144750 | 3 248776792~ | 3 2.0213382 6= 6:0449558~ | 6= 140566493
154000 3 2493 6578- 3 2¢ 9535895 6= 540992131~ | 8- 149002452~
154250 3 2800924 3 514012 6= 441689808~ | 7= 7:6079504~
156500 | 3 2.4204390- 3 5.3039623 6= 342999715~ | 6~ le2318812~"
154750 | 3 147165620~ | 3 6¢6851755 b= 245203958~ | 6= 14905098~
164000 | 2 640878324~ | 3 . 841493430 6= 148448638~ | 6= 145883883~
164250 | 2 948737552 3 946264256 b= 142778284~ | 6= 145699199~
166500 | 3 341559706 4 141017160 7- 841648682~ | 6= 14720641~
166750 | 3 5i9745232 4 142188290 7= 4i5317852~ | 6~ 143246389~
174000 | 3 9:5058573 4 142968158 7= 147730975~ | 6= 161509289~
174250 | 4 143787670 4 1431643345 B= 263170063 7= 946844469~
174500 | 4 1.8819706 4 142656917 7= 1:6066567 7= 748976054~
17750 | 4. 244548284 4 10608924 7~ 244715637 7~ 6i2336639~
184000 | & 340848445 3 742603114 | 7< 249368111 T~ 447446833~
184250 | 4 347503822 3 240411291 7= 341003338 T= 364572261~
184500 | 4 444185004 3 5¢4356767= | 7= 3.0461613 7= 243787806~
184750 | 4 540426769 4 145553668~ | 7~ 248441916 7= 1l 5032604-
19000 | 4 545606052 4 28684116~ | 7= 245507731 8= 841550622~
196250 | & 548922270 4 6:5047864= | 1< 242098359 8~ 249489390~
19500 | 4 549381756 4 6:4866448= | 7= 148543640 9~ 8.1857238
194750 | 4 545790179 4 Be8101902~ | 7= 145079817 8~ 343862521
200000 | 4 446756221 5 1414648514 | 7= 141865585 8- 449841010
206250 | &4 340710239 5 144341220~ | 8= 849974789 8= 5i8236807
204500 | 3 549440177 5 1¢7385099% | 8~ 645237480 8= 6:0923981
204750 | 4 249323602~ | 5 260424006~ | 8~ 444566092 B~ 509508522
21,000 | 4 7.6849089~ | 5 243238488~ | 8~ 247826439 8= 545324118
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Table 10B (continued)

% Fy F, Fq F, :
{
324500 | 8 545329873~ | 8 3i7619953 |11= 144379596~ |12~ 2,7397739 !
324750 | 8 546886338= | 8 5:5592914 [11< 142218671~ | 13= 1,4050522
33:000 | 8 544951957= | 8 7:6953776 |11= 1:0061659~ |12~ 1:6782802~
33,250 | 8 448223751= | 9 1i0155116 |12- 8i0222907~ | 12= 248563392~
334500 | 8 345207828~ | 9 142893549 |12~ 661735645- 12= 345251740~
330750 | 8 1e4249245= | 9 155826835 |12« 445561759= | 12~ 3,8035330~
344000 | 8 146414299 9 148822300 |12~ 341861461~ | 12= 347949437~
344250 | 8 548568915 9 261687757 |12+ 2ibeis776~ | 12~ 3:5868335~
344500 | 9 141390475 9 244160882 |12« 1i1677162~ | 12~ 342507513~
344750 | 9 148385046 9 245899325 [13= a.ezaeesz- 12= 248433625«
35,000 | 9 246936713 9 246472298 |i4= 2&0938264 1 12= 244079626~
350250 | 9 .347067746 9 245355397 |13~ 3.7079396 | 12~ 1i9762154~
354500 | 9 448694687 9 241929923 |13~ 549498546 | 12~ 145699976~
35,750 | 9 661590686 9 1i5488948 |13« 7:1963749 | 12= 142031950~
364000 | 9 745342278 8 5i2520165 |13~ 7i6825877 | 13- 848339338~
366250 | 9. 849302203 8 946082772~ |13~ 7:6128363 | 13~ 6413379706~
366500 | 10 140253990 9 2499256195 |13~ 741591348 | 13= 3,9244579=
360750 | 10 141379122 9 566481771% |13~ 644618494 | 13- 241748900~
37,000 | 10 1.214124] 9 839927942= |13~ 556318878 | 1i= 83899971
374250 | 10 142334285 |10 1:3068350% |13< 447533258 | 14~ 143735771
370500 | 10 141708138 |16 147880863« |13 3i8877883 | li4= 821105324
37750 | 9 949686367 |10 243385100~ |13= 340773089 |13~ 1.:2378404
38,000 | 9 6+7807651 |10 2i9466676% |13= 2:3483207 | 13~ 1:4697256
380250 | 9 147760496 |10 3i5921537% 132 147149326 | 13< 145533411
384500 | 9 5:4343936= | 10 442433721= |13« 141819000 | 13= 145290907
384750 | 10 165239960~ | 10 4:8551839= |14= 7,;4720607 | 13- 144308896
394000 | 10 248002409~ | 10 5i3665975= |14~ 460421435 | 13- 1.2863196
39250 | 10 444017903= | 10 5i6986022= |14+ 144342508 | 135 141170855
390,500 | 10 643468119 | 10 5:7524648= |15~ 416157538~ | 14= 9139564093 .
394750 | 10 846359644~ | 10 5:4087621~ |14= 1i7598763~ | 14= 746589503
405000 | 11 141245035= | 10 4452745985~ |14= 245723019~ | 14~ 640396223
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Tabie 11B

from Their Asymptot.c Expansion Definition

Valuves of she First Derivat:ives of the 'Fou Schisicher Functions (F ) Obtained

135

% Fy- Fy F3: Fy
106000 | 1 546501688 . | 2 1s3737144= | 5= 8i2499197~ | 4= 149777949
106250 | 1 347086536 2 147111127« | 5% 946006860~ | 4~ 154913977
106500 | = 745665567 2 240629821% | S5~ 9§9962723~ | 4= 1:0757473
106750 | 1 344002802~ | 2 244108702 | 5= 947162643~ | 5= 7:3142835
114000 | 1 849505590= | 2 247292976+ | 5~ 849889517~ | 5= 4i6492002
114250 [ 2 146061091= | 2 249847231~ | 5~ 7:9950949~ | 5= 244009044
116500 | 2 244857163~ | 2 341346540~ | B= 648730712~ | 6= 749357672
11,750 | 2 345397136~ | 2 341270234~ | 5= 547247027- | 6= 345437553~
12,000 | 2 447641655= | 2 248999832~ | 5= 446212264= | 5= 141240397~
124250 | 2 641417329= | 2 243822988~ | 5= 346090433~ | 5= 1¢5917304=
124500 | 2 746375178~ | 2 144945556 | 5="2,7150018~ | 5= 1.8263272~
126750 | 2 941944631- | 1 145142259~ | 5~ 149510792~ | 5= 148878562~
134000 | 3 1i0%72845%~- [ 1§7347573 5 143183981~ | 5= 148269987~
134250 | 3 12123359~ | 2. 42487716 6= 841056840~ | 5~ 146852607~
134500 | 3 143226276~ | 2 7i4654486 6= 441638972= | 5= 144955887-
130750 | 3 143843476= | 3 - 1516406409 | é= 142196586~ | 5- 1.2832555-
144000 | 3 1i3737624% | 3 1i6198437 7= 847700435 5« 1.0668852~ .
144250 | 3 1i2626820~ | 3 2i171931 b~ 202754134 | 6~ 845951824~
144500 | 3 1.0186544~ | 3 24792117 6= 341163965 6% 646964339~
144750 | 2 640552451~ | 3. 344641285 b= 335272654 6= 560215932~
154000 | 1 1:5508014 3 441614983 6~ 326191249 b= 345922514~
154250 | 2 848422085 3 448453256 6= 3,4858779 6~ 2i4099512~
154500 | 3 2.0389589 3 5.4619766 6= 332045038 6% 14623607~
154750 | 3 345133402 | 3 5.94 922 6= 248361386 7= 742823934~
164000 | 3 5.3319869 3 601929304 6= 244276759 | 7= 1i8135552~
164250 | 37 745050908 | 3 641087309 | 6= 2:0136622 | 7= 2:6653987
164500 | 4 140021917 3 565587003 6~ 166182499 7= 446356311
164750 | 4 142843049 3 443937966 6~ 1;2573 7= 641621550
174000 | 4 145891529 3 244482164 7= 943920654 | T~ 648845268
174250 | 4 . 149043103 2 445560671= | 7~ 6:6841010 7= 740117751
176500 | 4 242115913 3 434991713 | T= 444483724 7= 647205282
174750 | 4 24485990 3 948566156% | 7= 2i66062066 7= 601555256
184000 | &4 246946960 | 4 1i6679329% | 7~ 142783586 ~| 7= 544316368
184250 | 4 247962503 4 245075911~ | 8- 245236098 7= 446368951
184500 | 4 247399914 4 3450871195 | 8< 447190942~ | 7= 348360132
184750 | 4 244659005 b 4e6655215= 8- 944818151~ | 7= 3i0741128
194000 | 4 149050825 4 549588007- | 75 142270197~ | 7= 243803182
196250 | 3 948106862 4 7:3517987> | 7= 143540685~ | 7« 1i7711114
194500 | 3 3:8782628~ | 4 847856748~ | T~ 133@91151~ 7= 142533515
194750 | 4 242847837= | 5 1i0174707~ | 7~ .3057483- 8~ 8426859951
204000 | 4 447891578= | 5 1.1401486- | 7= 1. 1914521~ 8= 448659438
200250 | 4 749692322« | 5. 142312316= | 7= 1i0480143= | 8= 242442140
200500 | 5 141872815« | 5 1:2713427= | 8= 849209625= | 9= 340501041
"206750 | 5 146515445~ [ 5 142368461« | 8~ 7:3591864~ | 8= 1.0565893~
214000 | 5 241866144~ | 5 1 0998041= | 8- 548796323~ | 8= 149443795~
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