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SUMMARY

Calculation of second-order supersonic flow past bodies of revolu-
tion at zero angle of attack is described in detail, and reduced to
routine computation. Use of an approximate tangency condition is shown
to increase the accuracy for bodies with corners. Tables of basic
functions and standard computing forms are presented. The procedure is
summarized so that one can apply it without necessarily understanding
the details of the theory. A sample calculation is given, and several
examples are compared with solutions calculated by the method of
characteristics.

INTRODUCTION

For predicting the pressure distribution over a nonlifting body of
revolution in supersonic flow, linearized theory is often found to be
inadequate. In the past, greater accuracy could be achieved only by
resorting to the laborious method of characteristics. Recently, however,
& second-order solution has been found which within its range of appli-
cability yields greater accuracy than linearigzed theory, while requiring
considerably less labor than the method of characteristics.

The present paper aims to give a complete description of the second-
order method, and to reduce it to routine computation. Previously
published descriptions of the procedure, which are inadequate in some
respects, are revised. Shortcuts in the computing scheme are pointed
out. Extensive tables of the required basic solutions are presented,
to be used in conjunction with standard computing forms. Several
examples illustrate the procedure.

The reader interested only in calculating the second-order solution
for a definite body, without necessarily understanding the details of
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the theory, can turn directly to the final section Practical Use of
Method on page 26.

NOTATION
o, 0 c}_ functions of t associated with linear and quadratic

source solutions

eyt ot %} functions of t associated with step, corner, and curva-

k, L, m ture solutions

Cp Pressure coefficient

E complete elliptic integral of second kind with modulus
k = o (1-t)/(1+t)

Go function associated with determination of first interval

Gy function associated with determination of subsequent
intervals

K complete elliptic integral of first kind with modulus
k = of (1-%)/(14E)

M free-stream Mach number

2

Py nth point on surface of body

q resultant velocity

1 radial coordinate

R local radius of body

S(x) source strength distribution function

15 conical variable <E>
X
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On

¢(m)

(2)
(2)

axial velocity component
radial velocity component

axial coordinate

M2 -1
adiabatic exponent of gas
length of interval between points P, and Pn4a

first-order (linearized) perturbation potential

basic first-order solution homogeneous of order m
second-order perturbation potential

exact perturbation potential

complementary function for second-order solution

particular integral for second-order solution

Superscripts

first-order value
second-order value

differentiation with respect to x

Subscripts

value at tip of pointed body
value at nth point on body, Pp

value at corner
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DETAILS OF SECOND-ORDER SOLUTION

The natural way of attempting to improve a first-order (1inearized)
solution is by iteration. For nonlifting bodies of revolution, the
second-order iteration equation was solved in principle in 1949 by the
discovery of a particular integral expressed in terms of the first-
order solution (reference 1). This reduces the second-order problem to
the form of the first-order problem. For supersonic speeds, both
problems can then be solved by suitable modification of the method of
Karmédn and Moore (reference 2). The result is the axially symmetric
counterpart of Busemann's second-order solution for plane supersonic
flow (reference 3), to which it reduces locally at a corner.

As a preliminary to describing this procedure in detail, the
reduction of the second-order problem will be summarized. Further
details will be found in references 1 and k4.

Reduction of Second-Order Problem to Two First-Order Problems

At moderate supersonic speeds, the flow past a reasonably slender
body of revolution is nearly isentropic and therefore nearly irrota-
tlonal. To this approximation, there exists a perturbation potential @
whose derivatives give the velocity perturbations (referred to the
velocity U of the free stream), so that

u
ﬁ—l-*-@x
(1)

Here subscripts indicate differentiation, and the notation is explained
by sketch (a). The equations of motion for a polytropic gas combine
into the single equation

Zir = Rix)

Sketch (a)
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2(N-1) B30y Oy + 20pdxr + JW

5 [
. o o—— =M2
rr r P 0xx ¢r2¢rr + other cubic terms

where ? (2)
B2 gL
N = 7+1 Ef
RN ]

Here all linear terms have been grouped on the left and quadratic and
cubic terms on the right. The only cubic term which gives a second-
order contribution is the one involving 0p20,p.

This equation must be solved subject to the boundary conditions
that all disturbances vanish ahead of the body, and that the flow is
tangent to the surface of the body.

Iteration procedure.- The equation of motion (2) cannot be solved
directly because it is nonlinear. Therefore a method of successive
approximations i1s adopted - the so-called Prandtl-Busemann iteration
procedure.

In the first approximation, the nonlinear right-hand side of
equation (2) is neglected altogether. Hence the first-order perturba-
tion potential ¢ satisfies the familiar wave equation of linearized
supersonic theory:

Pr

P F Lo o Baq)xx = 0 (3)

In the second approximation, the right-hand side of equation (2)
is no longer entirely neglected but is evaluated approximately in terms
of the previously determined first-order solution. Hence the second-~
order perturbation potential ¢ satisfies the nonhomogeneous wave
equation

frr + %: = By = MT[2(N-1) B3Py + 20rPur + Or7Prr] (4)

Here ¢ will be taken to be the complete second-order perturbation
potential, rather than a correction to the first-order solution,

This procedure could be continued to third and higher approxima-
tions, subject to the limitation that at some stage the effects of
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entropy variations, which were ignored in assuming potential flow,
would exceed the remainder in the iteration procedure. For slender
bodies at moderate Mach numbers, Lighthill has shown (reference 5) . that
this limit is reached only in the sixth approximation. For practical
purposes, however, only the first two steps appear to be useful.

Particular integral.- Solution of the second-order problem is
greatly simplified by the discovery that a particular integral ¥ of
the iteration equation (4) is given in terms of the first-order solution

by

¥ o= M Iiwx(cwm@r) x -J]ircprsil (5a)
so that
¥ = M® [cpm( PHNT P ) +Py (P ANTPy ) - % rQ, .2
¥ = M2 {@xr(wmfpr)wx [(N"'l)q’r“'qu)rr:l ; % ‘Pra(q’r+3ﬂ’rr)} (Sb)

This reduces the second-order problem to the form of the first-
order problem, because the nonhomogeneous iteration equation (4) is
reduced to the homogeneous equation (3) of first-order theory. The
complete second-order potential consists of the particular integral plus
a complementary function X which is required to re-establish the
boundary conditions:

d=v+X (6)

and X 1s a solution of the first-order equation (3). Thus the remain-
ing problem for X differs from that for the first-order potential @
only in that the tangency condition is more complicated. Methods for
solving first-order problems are well established, so that in principle
the second-order problem is solved. In practice, however, various
details require careful consideration, to which the subsequent discus-
sion is devoted.

Tangency Condition

Because approximations were made in the equation of motion, one
would anticipate that a corresponding approximation is permissible in
the condition of tangent flow at the body. Such an approximation can be
made, and it can be shown that the mathematical order of the error is not
thereby increased. This suggests that it is immaterial whether or not
the approximation is adopted. However, numerical examples show that the
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approximation has in some cases a large effect upon the solution, so
that the choice of tangency condition must be carefully considered.l

Exact and approximate tangency conditions.- If the body is defined
by r = R(x), the exact tangency condition for the original problem of
equation (2) is

&r = R'(1+dy) a8t r = R(x) (7)

where the prime indicates differentiation with respect to x. The
corresponding exact tangency conditions for the first- and second-order
problems of equations (3) and (4) are

R(x) (8)

Py = R'(1+Py) at r

and

¢r = R'(l+¢x) at r=R(z) (9)

Now in equation (8) it is consistent with the approximations of the
first-order theory to neglect the small quantity @, in comparison with
unity. Thus the approximate first-order tangency condition becomes

P, = R at r = R(x) (10)

Similarly, in equation (9) the term ¢x can be replaced by its first-
order counterpart. Thus the approximate second-order tangency condition
becomes

Fr = R'(1494) at r = R(x) (11a)

or, separating the second-order term into particular integral and com-
plementary function according to equation (6) and collecting known
quantities on the right-hand side,

Xp = R'(149,) -V, at T = R(x) (111b)

Smooth bodies.- For bodies without corners, the choice of tangency
condition has no consistent effect upon the error in surface velocity.
Greater accuracy in the second-order solution results from using the
exact tangency condition in some cases, but the approximate condition

e magnitude of this effect was brought to the author's attention by
John Huth and E. P, Williams of the Rand Corporation.
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in others.Z For example, the exact condition leads to greater accuracy
for cones, as shown in sketch (b). This superiority, of course, arises
at the tip of any pointed body and persists for some distance down-
stream., On the other hand, the approximate tangency condition leads to
greater accuracy for the boattail following a long cylinder shown in
sketch (c), for which the exact solution has been determined by the

Exact solution ' Pt g i ? ’/
Exact  tangency 0
¢ 9 110 —— approx. tangency i
.900 [ i

<> s

T
Second-order solution: ro8-Y_ ‘
Approx. tangency — — M=3

\4Q¢<K£/)

.925 NN g
17 ’
q \ \\ \ Exact tangency. 1,061 Exget ‘soletion / Lo
3 ~\ X (characteristics) ’I/\ 7t
ACLA T = — %/ e
—_— 3 e ~
l 1.04 /' < ~ S
875 [~/ | First-order solution: ~—~~— b Second-order solution: X
Exact tangency /. Approx. tangency
Approx. tangency Exact tangency
1.000 [ L 1,00 | l I
/ & 3 4 5 (7] 5 1.0 L5 20 25
M x, semicalibers
Sketch (Db) Sketch (c)

method of characteristics. Thus the conclusion, based upon estimates
of the order of error, that neither tangency condition is consistently
more accurate, is confirmed empirically for smooth bodies.

Bodies with corners.- In plane flow, the approximate tangency
condition invariably leads to more accurate first- and second-order
velocities than the exact condition. The superiority of the approxi-
mate tangency condition is most pronounced for expansions, and becomes
greater as the Mach number falls toward unity.

At a corner on a body of revolution the flow is locally two-
dimensional. Therefore the approximate tangency condition is, at least
locally, consistently superior to the exact condition for both the

2In the first-order solution, however, the approximate tangency condi-
tion seems invariably to yield greater accuracy.
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first- and second-order solutions.

the velocity just behind the
corner of a conical boattail
which follows a very long
circular cylinder. (The
exact solution is, of course,
given by a plane Prandtl-
Meyer expansion.) At moderate
Mach numbers, the superiority
of the approximate tangency
condition is of considerable
practical importance in the
second-order solution., The
superiority is not confined
to the immediate vicinity of
the corner, but persists far
downstream. This is illus-
trated in sketch (e) by comp-
parison with the solution for
a conical boattail calculated
by the method of characteris-
tics. (For clarity, the first-
order solutions are only par-
tially shown.)

Sketch (d) suggests that
the large discrepancy associated
with the choice of tangency con-
dition is in some sense a tran-
sonic phenomenon, This is
confirmed by examination of the
expressions for the streamwise
velocity Jjust behind the corner.
For expansion through an angle
whose tangent is €, the second-
order solution using the exact
tangency condition is

€. ol Mt e®
Be & B (p-<)®
(12a)

This is shown in sketch (d) for

1.3

\

T |

‘v— Exact tangency

\ e Approx. tangency First- order
\ |

| solution

Exact solution

2 t
9
9 sl sl
d % \ 3 & v
1/ ’_ ~\‘ e 12°
| “~3\
'\ Exact tangengy ) v TS
Approx tangency | Se¢ond-order
1.0
/ 2 3 4
M
Sketech (d)
.35 I
g
—(/> .
/£ 30 i M=15 —_—
_T_o
| 12
'\ First-order solution:
.25 —
Approx. tangency
i //—E}acf tangency
reo N |
] X |
u N ‘. Second-order sol.
/.15 \\ 5 Approx. fan'cy. |
A Exact tancy.
7 N ’
L0 . ‘
Exact sa/uh'anj
(characteristics)
1.05 SESEY
1.00
() 8] 1.0 1.5 2.0

X, semicalibers

Sketch (e)
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whereas the second-order solution using the approximate tangency condi-
tion is

=1 +

cle

E+..€_2_&1M4€2 12b
BB e

The difference between these two results is clearly of order €2 and

hence of third order in the usual sense, according to which linearized
theory gives the first approximation. However, in the transonic range
(where B is of order €!/3 for small disturbances) the main term in

the difference is

AR 3(7"‘12 __M_f_ €3 (120)
U l B>

which is small only of order €*/3 Since u/U itself is of order e2/3
in the transonic range, it is seen that the discrepancy has grown to be
of second-order in the sense of transonic small-disturbance theory.

This is simply another example of the fact, which plagues all users of
transonic small-disturbance theory, that higher-order effects are
greater in the transonic range than at other speeds.

Choice of tangency condition.- It has been seen that although for
smooth bodies neither tangency condition can be preferred, for bodies
with corners the approximate condition is consistently superior to the
exact condition in both first and second order, Consequently, the
approximate tangency condition (equations (10) and (11)) is adopted for
use henceforth,3

The approximate tangency condition has several minor additional
advantages. As might be expected, the computing procedure is simpli-
fied. For example, the second-order velocities on the surface of a
cone, which could not conveniently be written in explicit form in ref-
erence 1 (where the exact tangency condition was used) are not unduly
complicated if the approximate condition is used. The result is that

SA11 numerical examples given in references 1 and 4 were calculated
using the exact tangency condition, and will therefore not agree pre-
cisely with results from the present computing scheme. It should also
be noted that the solution presented in references 1 and 4 for the
3-1/2-caliber-long ogive at M = 3.2k is inaccurate near the nose
because linear rather than quadratic source solutions were used for
calculating the complementary function X, which results in appre=-
ciable error where the body slope is nearly that of the Mach cone,
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at the surface of a cone of semivertex angle tan~! ¢

u 2 sech™iT sech™1T 5
Lo i s R il i

A/1-T2 A/1-T2

a

M2e4

2
2 -1 =1
[—(sech'lT)2+ Lt N+£>+(N-1)T2<SeCh = J (13a)

of L= »/1-72

1-12

A
b e < > sech T>
e U fl T = R (l3b)
Y v 1-72

lierel il = Rie

Another advantage is that with the approximate tangency condition the
first-order solution exactly satisfigs the supersonic similarity rule
(the supersonic counterpart of the Gothert rule, reference 6).

Pressure Relation

After the velocity components are determined, the pressure coeffi-
cient is given by

%

It was shown in reference 4 that approximating this expression by the
leading terms of its series expansion cannot generally be justified,
and numerical examples show that such expansion leads to unnecessary
loss of accuracy, particularly in the second-order solution (refer-

ences 1 and 4). Therefore the complete pressure relation of equation (1k4)

is used in the present computing scheme.
Basic Solutions of First-Order Equation

It has been seen that discovery of a particular integral reduces
the second-order problem to a sequence of two first-order problems.
These are best solved by repeated superposition of five basic'solutions,
which are derived and tabulated below.

Any first-order solution may be regarded as resulting from a con-
tinuous distribution of supersonic sources along the axis of the body.
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(See, for example, reference 2 or 7.) A source distribution of local
strength S(x) per unit length yields a first-order perturbation poten-
tial given by

X=-Br
S(€) dt
o(x,r) == [ ——— (15)

Therefore the first-order problem consists- simply in determining the
source-distribution function S(x) which produces the desired shape.
However, substituting this expression into the tangency condition
yields an integral equation which cannot be solved exactly.

The KArman-Moore procedure for obtaining an approximate numerical
solution involves the assumption that the unknown source function S(x)
can be replaced by a broken line, as indicated in sketch (f). Another

Sketch (f)
(quite equivalent) viewpoint is that the function is approximated by
the sum of a number of linear source distributions having various
starting points, as shown. The slope of each of these linear elements
is determined in succession by imposing the tangency condition at corre-
sponding points along the body. (The details of this procedure are
clearly described in Sauer's book, reference 7.)

For calculating a first-order solution which forms the first step
of a second-order solution, this broken-line approximation to the source
strength is too crude. Although the final second-order velocities are
glven by first derivatives of @, they involve second derivatives of the
first-order solution ¢, which enter through the particular integral.
(See equations (5a) and (5b).) Since differentiation is a roughening
process, this means that the first-order potential must be one degree
smoother when used as the basis for a second-order solution., This is
achieved by approximating the unknown source strength by quadratic
rather than linear elements, as shown in sketch te)s However, as
indicated in the sketch, the linear
element is also required for use at
the tip of a pointed body, where the
source strength actually rises linearly,

For a smooth body with continuous
Sketch (g) curvature these two basic solutions are

sufficient. Others are required, however, if the body has cormers or

discontinuities in curvature, which require special treatment. A corner
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is accounted for in the first-order solution by adding a source distri-
bution of’square-root strength, which produces a discontinuity in
streamline slope along its foremost Mach cone. As indicated in

sketch (h), this corner solution must be shifted upstream so that its
effect first reaches the surface Jjust
at the corner. In the same way, a *
curvature discontinuity is accounted

for in the first-order solution by 7| v St) ~ X
adding a source distribution of o
3/2-power strength, which produces a =N 8 )
discontinuity in streamline curvature N
along its foremost Mach cone. This N
curvature solution is required also at
a corner, because an apparent curva-
ture discontinuity remains after the
corner solution is added. Sketch (h)

Because of the roughening due to differentiation, the particular
integral has stronger discontinuities than the first-order solution.
Thus in the case of a discontinuity in body curvature the particular
integral behaves like a corner solution, while in the case of an actual
corner it behaves like the solution at a step in the streamlines
(sketch (i)). These spurious discontinuities must be canceled in the
complementary function. For this L
purpose the cormer solution is used
again in the first case. In the % L]t
second case, another basic solution % VEMVA’I7
is required which produces an iyt LI TITITR e
actual step in the streamlines. As 0
indicated in sketch (i), this step 5
solution results from an inverse =
square-root source distribution.

Sketch (1)

To summarize, the first-order solution and complementary function
are calculated by superposing the following five basic solutions:

1. Linear source solution - used at tip of pointed body

2. Quadratic source solution - used thereafter for body having
continuous curvature

3. Corner solution -~ used to account for corner

L., Curvature solution - used to account for curvature discontinuity

5. ©Step solution - used to cancel step in ¥ at corner

Homogeneous solutions.- The required solutions are axially symmetric
solutions of the wave equation, homogeneous in the space variables. The
order of homogeneity is integral (1 and 2) in the first two cases, and
half-integral (1/2, 3/2, -1/2) in the others. Such solutions have been

studied in detail by Hayes (reference 8). For present purposes Q(m),
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the solution homogeneous of order m, can be obtained by taking the
source distribution S(x) in equation (15) proportional to M. Tt
is convenient to choose the source strength as

smhg=%!ﬂ (16)

where C 1is a normalization constant, so that solutions of various

orders are related by
o(m-p) _ ( 3>P o (m) (17)
ox

For integral m, the solutions have simplest form if the normaliza-
tion constant C 1is taken to be unity. Then using various relations
for the hypergeometric function (see, for example, reference 9) the solu-
tions are found to be given by

1k

m+
P VR X (1-2) p( L m2 .3 ) .2 (18)
g 0 e 2 IR

Here the conical variable

& (19)

X

is the ratio of the tangent of the polar angle to the tangent of the
Mach angle, and so varies from zero on the axis to unity at the Mach
cone. For integral m, the hypergeometric functions which occur in
equation (18) can be expressed in terms of products of #/1-t® and
sech™lt with polynomials in t2. The first two required basic solu-
tions are obtained by setting m equal to 1 and 2, which gives:

Linear source solution (m = 1)

£
@:-x(%dfﬂz-JE:?) @m{=-% ££
2 Bzl
CPX = - sech lt Cp = e
Tox /e f S
() = B l_tz (P = E _L_ ]
. t 3% * t2/1-42 J
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Quadratic source solution (m = 2)

P=— %— lei<l+ —é— t2> sech™ 1t — g«/l-ta:] Py = ~sech™'t
=i / N k£
Px = - x (sech t - ~ 1-t%) Poepts = B'—fg—“ > (21)
B Vl‘tz - B2 'Vlv-t2 -1
cpr = 5};( ra — t sech lt> Prp = — -5— T + sech 't J

For half-integral m, it is convenient to choose the normalization
constant C as «/2/n, so that the solutions have simple values at the
Mach cone. (The difference in normalization for integral and half-
integral m 1is of no concern, because the connection between them is

never used.) Transforming the hypergeometric function into a more
useful form for this case gives

1
(m) ﬁ(l-t)mé ! 3. 1t
P (x,r) = — X Fl=,m+l;m+2; =—= (22)
I‘(m%) A1+t <2 : +2 l+t>

The hypergeometric functions occurring here can be expressed in terms of
products of complete elliptic integrals and algebraic functions of t.
The remaining three required basic solutions are obtained by setting m
equal to 1/2, 3/2, and -1/2. For convenience, asymptotic values valid
Just inside the Mach cone (where t = 1) are also given below:

Corner solution (m = 1/2)
- HEHL_E NI+t (K-E) ~ 0 w
Lo o iy

I

(px N K ~o— —i-
Nx o« A 1+t 3
2 BadE e Gane K> SaE
e Ve R e Vx
£0
Pxe = 1 “/i— L (K-E) s a i i
x8/2 (1-t) V1tt 8 ya/2

AT e R GEK) W0
EE R W T 8

BE Lo 1 2 uf e K) s
x8/2 ¢ ST LY T4t \ £R %
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Curvature solution (m = 3/2)

P= - x3/2 8-1-2¢l+t[(3+t) K - L4E] ~ 0 \
T
q)x=-~/}?¥-2—~/E(K-E) ~ 0
9, = BVE b’fvlm <% E-K> ~0
N2 > 5
1S AR
= - K i
e S T W 5
o B.2E L <1+tE_K> S
o RN w1 et t Jx
Bt 2581 1+t 2-t B2
= B == PN ok it
e e A G o) p ke
Step solution (m = - 1/2)
A R T it
Vx 1 W1t Vx
e Ko, T P oAy
x8/2 T (1.4) J/Itt 8 x3/2 ) (25)
Py & E e : <EZE - %) o 2 B
A 6 R ST & 8 x3/2

Here K and E are the complete elliptic integrals of first and second

kind with modulus k =a/ (1-t)/(1+t). The second derivatives of the
step solution are not required.

Use of relations among second derivatives.- All three second deriva-
tives of the first-order potential are required in order to carry out
the second-order solution. (See equations (5b).) Considerable labor
can be avoided by calculating directly only one of them, say @y y.
Then @y and Py can be obtained from the equation of motion and
tangency condition. Thus the first-order equation of motion (3) gives
immediately an expression for @p.:
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P
Pprr = Bchxx = —I—‘I-" (26)

Differentiating the first-order tangency condition (equation (10)) with
respect to x gives an expression for Py on the surface of the body:

Pxr = R'' - R'Qp.. &t r =R(x) (27)

The computing forms described later incorporate this simplification.

Tables of basic solutions.- With this simplification, the five
basic solutions and their required derivatives comprise 13 distinct
functions. Each i1s a power of x multiplied by a function of t alone.
Thus, associated with the linear and quadratic source solutions are the
following six functions of t, which, as indicated, play different roles
in the two solutions:

Role in Role in
quadratic linear
source source
Symbol Functional form solution solution
a(t) <-:2L-+111- t2> sech'lt--l%'\/l-tz -p/x2 - )
b(t) sech™t -~/1-t2 -q&/x -p/x
1 1-t2 al
C(‘t) 5 2 ks t ‘sechi 't CPI,/BX =
> (28)
a(t) sech™t = Py -0y
: N1-t2
e(t) ol (9,./8) 9,/
£(t) = sl xP
e 000
J1-t2 /

These functions are tabulated in table I for t ranging from 0.100 to
0.94%0 by increments of 0.001.%4 Values are given to six significant
flgures or seven decimals, whichever is the lesser, and are believed to
be correct to within one-half unit in the last Place. Linear interpola-
tion results in errors of no more than three units in the last place
except near the beginning and end of the table.

*Tables I and IT are modeled after unpublished tables for calculating
first-order supersonic flow past inclined bodies which were prepared
for the author at the Rand Corporation.
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Likewise, associated with the corner, curvature, and step solutions
are the following seven functions of t:

Role in Role in Role in
curvature corner step
Symbol Functional form solution solution solution
g(t) %?m [(3+t) K-LE] /x5/2 e Sk £
b2
h(t) —1+t (K-E) -0, /Vx /N x -—-
) ha/2 1
1(%) —3ﬂ—«/l+t <€ B ) /B x e ---
2de vl
j(t S K < = -

x(e) 22 &;c(l:t LB K> Wx 9gr/B)  Wx @fB -e- |

Nz 1

N e L X Een e
A2 €I i

m(t) 7T (l..t),\/l__*_t <’E e K) =k 1% (x3/2 q)xr/B) XS/zq)r/B/

These functions are tabulated in table II for t ranging from 0.100 to
1.000 by increments of 0.00l. The number of figures and accuracy are
the same as for table I. Linear interpolation results in errors of no

more than three units in the last place except for certain of the func-
tions near the beginning of the table.

To facilitate interpolation, first forward differences are given
without their algebraic sign in both tables. It should be noted that o
the differences are actually negative except in the case of the func-
tioni £(t) ih table.I.

Choice of Intervals

The five basic solutions are superimposed to calculate the first-
order potential @ and again to calculate the complementary function ¥X.

[ R
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The procedure, analogous to that of Karman and Moore, is indicated in
sketch (j) for a smooth pointed body.
First, a linear source is added at
the origin of strength sufficient to
produce tangent flow just at the tip. ~
Second, a quadratic source is added A
at the origin of strength (negative

for a convex body), such that together

with the linear source it produces a P
tangent flow on the body at some ' H
distance &, from the nose. Third, % : s o
another quadratic source is added Sketch (j)

with its vertex shif'ted downstream so

that 1ts effect begins at the end of the first interval, and its
strength is determined by imposing the tangency condition at some
farther distance &; along the body. Any corners or curvature dis-
continuities (or steps in the complementary function) must be accounted
for by adding suitable strengths of the appropriate solutions, after
which the superposition of quadratic sources continues as before.

The proper choice of intervals is of crucial importance. They
should be taken as large as possible, because the computing labor
increases nearly as the square of the number of intervals. On the other
hand, the inaccuracy associated with using finite intervals rises with
the square of their length, so that too large intervals lead to unaccept-
able error. It should be emphasized that the error considered here,
which will be termed "numerical error," is the difference between the
approximate second-order solution for finite intervals and the corre-
sponding limiting solution for infinitesimal intervals; it is quite
distinct from the difference between the second-order and exact
solutions.

Fortunately, the tendency for numerical errors in successive inter-
vals to accumulate is largely offset by the downstream damping of dis-
turbances. Furthermore, successive numerical errors alternate in sign
in most cases. Consequently, it has been found sufficient to formulate ‘|
rules according to which each interval alone in an otherwise exact solu-
tion would cause no more than l-percent numerical error. The entire
second-order pressure distribution will then be determined correctly to
within roughly 1 percent of the maximum pressure increment.

Simplification resulting from similarity.- The dependence of the
first-order solution upon Mach number can be accounted for by the
supersonic counterpart of the Gothert rule (reference 6), which is the
similarity rule for linearized compressible flow. This similarity rule
does not hold to second order. However, carrying out the usual similar-
ity analysis shows that it holds approximately for the particular inte-
gral, which is the primary source of numerical error. (The similarity
for the particular integral fails to be exact only to the extent to
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which B differs from M, which is important only in the transonic
range.) Therefore, any measure of numerical inaccuracy in the second-
order solution may be expected to follow roughly the ordinary super-
sonic similarity rule. It is clear that this approximate result is
adequate for estimating lengths of intervals, because moderate errors
in interval length will not appreciably affect the solution. As a
consequence, rules for choosing intervals which have been determined
at one Mach number become universally valid if restated with the

radius R replaced throughout by BR, the reduced radius of the super-
sonic similarity rule (or possibly MR, since the approximate similarity
rule does not distinguish between B and M). This conclusion, which
greatly simplifies the formulation of rules, has been confirmed by a
number of numerical calculations.

First interval for pointed body.- If a pointed body begins with a
conical nose of finite length, the first interval is, of course, taken
equal to the length of the cone. Otherwise, the meridian curve will
ordinarily begin with finite curvature. For a specified limit of
numerical error, the maximum permissible length of the first interval
must be proportional to the initial radius of curvature, which is the
primary length in the problem. The factor of proportionality will, of
course, depend upon the shape of the body. If the meridian curve is
analytic, dimensional analysis combined with the supersonic similarity

rulesindicates that the first interval is given by an expression of the
form

- S Ro''!
8o = ————— Gq <BRO’, e > (30)
MIROHI . BRo"!

Here Ro', Ro'', Ro''' are the first three derivatives of R(x) eval-
uated at the vertex, and the dots indicate that no appreciable depend-
ence upon higher derivatives is to be expected. Indeed, for slender
smooth bodies even the second variable Ro"'/(BRO"E) is normally very
small compared with the first. Hence it may be assumed that the func-
tion Go does not depend significantly upon its second variable, so
that the length of the first interval is given by

1

IR e Ly
° MR

Go (BR,") ' (31)

It is now clear that the body shape need not be analytic throughout the
first interval; it is sufficient that no violent changes in curvature
oecur.

SThat the denominator should be taken as MR, rather than PRy is
suggested by the result of equation (32).
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The form of the function Go can be determined by analysis,
because the second-order solution at the end of the first interval of
a general ogive can be calculated exactly as well as approximately if
the interval is very short. Although the result is formidable, it
simplifies greatly in the limiting case when BRo' approaches unity
(which corresponds Physically to the Mach cone becoming tangent to the
nose). In this case, for a relative numerical error A¢X/¢x in stream-
wise velocity perturbation, the length of the first interval is

Lo il o e 5 R e
6~________1_R1 —>1]
soniim il S as fRy'—> (32)

Numerical examples show that this asymptotic form is, with a revised
constant of proportionality, a good approximation to the function
throughout the range of practical application. The relative numerical
error at the end of the first interval will not exceed 1 percent 1£6

1k

g
Bl i et
° 8 MRy

(1-8%Ro"2) (33)

It is conceivable that an unusual body shape might be encountered
for which the curvature would change considerably over this length. If
so, the above rule would not apply (the variable Ro"'/(BRo"z) in
equation (30) would not be negligible), and some experimentation would
be required to ascertain how much the interval should be reduced.

Internal intervals.- At any point on a smooth body, the length of
the next interval will be proportional to the local radius, with the
factor of proportionality depending upon the body shape in the vicinity

| of the point. If the meridian curve is analytic, dimensional analysis

| together with the supersonic similarity rule indicates that for a

| specified 1limit of numerical error the length of the interval from the
nth to (n + 1)st point is given by

The third variable here corresponds to the second variable in equa-

5 tion (30); its form is different because R rather than l/R" is
taken as the primary reference length. (The second variable here has
no counterpart in equation (30) because R 1is zero at the tip.) For
& smooth slender body, the third variable is ordinarily very small, as

%n =Ry G (MR BanRn": BaRnERn"':---) (34)

SThis rule ordinarily permits greater first intervals than the rule
o = 0.025/B times initial radius of curvature which was previously
suggested in reference k.
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are all subsequent variables which involve higher derivatives. Then
according to the argument used previously, the function G; depends
significantly upon only its first two variables. This conclusion is
reinforced by the empirically determined fact that discontinuities in
curvature must be accounted for separately, but not jumps in third and
higher derivatives. Hence the nth interval is giveu by

Ons=1fBy' G1(BRy" ,~ B ReRy' ") (35)

As before, the assumption that the body is analytic can now be replaced
by the requirement that no violent changes in curvature occur.

Analytic determination of the function G; seems impractical.
Its detailed form could be determined experimentally by calculating a
number of solutions using intervals of various lengths. However,
experience suggests that for the body shapes encountered in practice G,
may be taken as a constant. The relative numerical error will appar-
ently not exceed 1 percent if internal intervals for bodies without
corners are chosen so that

Sn = BRp (36)

Modification for corner or curvature discontinuity.- Two points
must be chosen at any discontinuity in slope or curvature, one just on
each side, as indicated in sketch (k). A corner so strongly affects

o n the subsequent flow field that it has
R P been found necessary to reduce the next
g interval. The relative error will
ﬁ; apparently not exceed 1 percent if the
‘ ""é%"‘ interval following a corner is taken
to be

L Bo = % BRc (37)

Sketch (k) where R. 1s the radius at the cormer.
Thereafter, intervals can be chosen according to the rule for smooth
bodies (equation (36)).

Limitations of rules.- These rules for choosing intervals are
intended only as guides and must not be followed blindly. Although
adequate for most bodies, they may fail for unusual shapes, particu-
larly those having rapid changes in curvature. For example, the rule
for choosing internal intervals (equation (36)) does not apply to the
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. corrugated body shown in sketch (1). In this case the variable
BPRp®Rp''! which was taken to be very
small in equation (34) is proportional r*—A ‘—T
to (R/A)Z, and so becomes arbitrarily A B3

\ large as the corrugation wave length
is reduced. It is clear Physically
that the interval should in this case
be chosen as some fraction of the

‘ wave length. Fortunately, the fact
that intervals have been taken too
large usually reveals itself by
excessive scatter in the final
second-order results. Sketch (1)
Also, the rules have been developed for the purpose of calculating
.flows at moderate or high Supersonic speeds. They may accordingly
become invalid at Mach numbers only slightly greater than unity, where
they should involve the transonic similarity parameter, R'/B.

As in the case of solution by the method of characteristics, the
; only infallible rule (which may be invoked in case of doubt) is that
the intervals are sufficiently small if further reduction causes no
discernible change in the result.

The rules given above are believed to be somewhat conservative for
normal shapes. In some cases, therefore, experience may indicate that
the length of the intervals can be increased. It seems inadvisable,
however, ever to double the Prescribed values; not only is the scatter ‘
quadrupled, but successive errors then accumulate to such an extent
that the result departs brogressively farther from the true solution
with distance downstream.

Description of Computing Forms

Standard computing forms have been prepared which largely reduce
the second-order solution to routine calculation with a desk machine,
Form A is used for bodies having continuous curvature. Form B is an
p insert to be pasted into form A to account for a corner or disconti-
nuity in curvature. Provision is made for six points beyond the tip
of a pointed body, which is adequate for most burposes. The forms can
- readily be extended to handle longer calculations.’ Copies of the
forms suitable for photosensitive reproduction are enclosed.

"Thus if one extra point is required, every row on each side of forms A
and B which now extends to column Ps (except rows @%D to 659, éﬁ% 5
and of form A) is extended to form an additional column labeled
P+, and below row @ of form A is inserted & Dnew group of rows iden-
tical with rows to @ on the left and @ to on the
right, but labeled and containing blanks only in column P,.
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- The desired values of Mach number and 7y are entered at the top
of form A, together with values of x,R,R', and R'' at points along
the body chosen according to the rules formulated above. Then the form
can be given to a computer together with tables I and IT. The solution
for a typical ogive or boattail can be calculated in from 5 to 10 hours.

As the solution progresses along the body, the results are found as
differences of increasingly large numbers. Consequently, it is advisable
to carry all computations to six significant figures or seven decimal
bPlaces, whichever is the lesser. It is for this reason that tables I
and IT must be so extensive. It is not, of course, necessary to pre-
scribe the problem with such accuracy; it is sufficient to give M, 7,
and the body shape to three significant figures.

Details of form A.- The left half of form A is devoted chiefly to
the calculation of the first-order potential ¢ and its required deriva-
tives. The particular integral V¥ 1is also found in the last 23 rows of
the left side. The right half gives a parallel calculation of the com-
plementary function X. 'The second-order pressure coefficient is

obtained in rows to <:> » and the corresponding first-order result,
if required, in rows to ot

Following various preliminary calculations in rows@to s cach
group of from 10 to 13 rows bounded by double lines comprises a separate
basic solution. The first such group (rows @ to ) provides for
a linear source solution beginning at the origin in case the body has
a pointed tip. It may be noted that a stratagem has been introduced
in calculating its effect at the tip. There both x and R are Zero,
so that the value of the conical variable t given by equation (19)
would be indeterminate. This difficulty is surmounted by identifying
values at the tip with those at the end of a tangent cone whose length
is arbitrarily chosen as unity, as indicated in sketch (m). The requi-
site modification of given values in the first column is indicated by

(R) asterisks in rows @, @, and @.
,7P\ Fach of the subsequent six groups

(coded @ to ) provides a quad-
ratic source solution, the first
beginning at the origin. Each of
these seven groups is separated into
three subdivisions: first, determina-
tion of the conical variable t
(row CED) and interpolation of the
required functions from table I;
Sketch (m) second, calculation of the required
strength of the solution (row ’C;\) from the tangency condition; third,
calculation of its contributions to -9, -@, @r/B, and -Qyy (rows GED

to @) at each of the points Py to B.
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E These separate contributions are added to gbtain the corresponding
complete first-order results in rows (20) to (23). Then equations (26)
and (27) permit the calculation of the Temaining two second derivatives,
=Q ((row (27 ) and Q. (row ‘a; ). Finally, equationg (5) for the
particular integral are used to determine Wx/Mz (row ), Wr/MZ

(row ), and =¥/M* (row @ ), the last being requiiéd only on each
sildeNiof every seorner.

On the right half, various quantities required in calculating the
complementary function X are assembled in rows @ to . There
follow seven groups of three or four rows each which are the second-
order counterparts of the adjacent first-order groups, a linear source
solution in rows @ and quadratic source solutions in rows g
to . For each group, the second-order tangency condition ylelds
a weighting factor (row ) which multiplies the first-order results
to give the corresponding contributions to the complementary function.
Thus the contributions to -Xy and Xr/B are found in rows éi\ and
ﬁv@.a Adding these together with the components due to the particular
{ﬁ%egral glves the complete second-order velocity components -¢x

J (row ) and ¢r /B (row ). Then the second-order pressure coef-

ficient at each point is determined in row from equation (14).
- The first-order pressure coefficient, if required, is likewise obtained
in row

Details of form B.- The left half of form B provides a corner solu-

tion (rows ) followed by a curvature solution (rows (%;>) for the
first-order potential, Both are inserted at a corner; only the latter
is used at a curvature discontinuity. The two groups are similar in
structure to those of form A, with the addition that wxr/ﬁ is also
calculated (rows Eg)) for later use.

The right half of form B contains the corresponding corner and
curvature solutions for the complementary function. In addition, a
step solution is provided (rows (:) ) which, as discussed previously,
1s required in the complementary function to neutralize a step in the
particular integral at a corner. This step solution is placed adjacent
to the first-order cormer solution with which it is associated. Simi-
larly, the corner solution is placed adjacent to the first-order curva-
. ture solution, with which it is associated even if the body has no
corner. The curvature solution is not required in the complementary
function except at a corner. At a corner the curvature discontinuity
is so great that it must be accounted for at least approximately in
order to preserve numerical accuracy. Its strength cannot be calculated
exactly in terms of previously determined quantities, but fortunately
curvature and corner solutions are so intimately related that it

Byt may be noted that the coding is mnemonic to the extent that rowswg:)
and are proportional to the first-order velocity perturbations In
u and v, and rows 6:9 and 629 to the second-order values,
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suffices to take them in the same ratio in the complementary function as
in the first-order solution.

Use for first-order solution alone.,- A very accurate first-order
solution is found in the course of the second-order computation. The
present scheme can therefore be simplified if only a first-order solu-

tion is desired. Except for rows to , only the left halves of
forms A and B are used, and form A can be términated with row and
form B with row (because curvature discontinuities need not be

accounted for). Moreover, the following rows can be deleted from
form A:

@5 ; ; all 'S, @'s, @'s, and @'S; and

and the following from form B:

‘I’D, and (:)

The restrictions on interval length can be considerably relaxed.
An analysis similar to that described previously shows that the first
interval for a pointed ogive can be taken as

R 1
B PO R V1-p2Ry'2 (38)

A few numerical examples suggest that subsequent intervals can be taken
at least twice as large as for a second-order solution, so that

2fRy except just behind a corner
61’1 = (39)

BRnp Just behihd a corner

PRACTICAL USE OF METHOD

The following instructions are intended to permit the reader to
apply the method without reference to the preceding detailed discussion.

Applicability

The method gives both the first- and second-order velocities and
pressures at the external surface of a body of revolution in supersonic
flow provided that:
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= 1. The body has a pointed nose, or has a sharp-edged open nose
with purely supersonic external flow at the entrance, or is a boattail
following an infinite cylinder.

2. The body contour is continuous (corners are permitted, but not
steps), and has finite curvature (except at corners).

-1/2

3. The slope of the contour is everywhere less than (M2 -1) -

the slope of the free-stream Mach cones.®

In order to take advantage of the tables, the slope must in fact be
nowhere greater than 94 percent of this value. Furthermore, the solu-
tion can be carried back only to the point at which the radius of the
Mach cone from the nose has grown to ten times the local radius, as

indicated in sketch (n) for an open-nosed body. The solution could be
continued beyond this point only by
extending the tables according to N

| ey
| equations (28) and (29). 2 Lo
// /(\ | | 10
3 e sin 3 % 4
Choice of Points e o Vo
| L
~ ~E-
For normal bodies, points on the ¥ i
body are chosen according to the fol- S | I
lowing rules. These rules may fail if
the curvature changes unusually Sketch (n)

rapidly; this will be revealed by excessive scatter in the second-
order solution, which indicates that the intervals must be reduced.

1. Choose point Po at the vertex of a pointed body.

2. If a pointed body has a conical nose of finite length, choose
point P; immediately behind the base of the cone. Otherwise, choose

P, at a distance behind the vertex no greater than

_1-B°Re!®
8M[Ro'? |

8o

where Rg' and Rg'' are the slope and second derivative at the
vertex.

3. Choose point P, immediately behind the start of an open-
nosed body or boattail.

9Although there is no absolute limitation on negative slope, the method
becomes inaccurate when the magnitude of the maximum negative slope

exceeds (M2-1)1/2,
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4. Wherever the body has continuous curvature, choose point P
beyond point P, no farther than

By = BRn

where Ry 1is the radius at Pn'

n+y

5. For a discontinuity in slope or curvature, reduce the preceding
intervals if necessary so that a point falls exactly upon the discontinu-
ity. Associate this point with the body shape just ahead of the discon-
tinuity. Choose the next point at the same abscissa, but associate it
with the body shape just behind the discontinuity. An exception arises,
however, if the discontinuity follows a conical tip or infinitely long
cylinder, or is the lip of an open-nosed body; then (as prescribed by
rules 2 and 3) only a single point is required, and is associated with
the body shape just behind the discontinuity.

6. Choose the first interval behind’a corner no greater than
1
BC =E BRC
where Rc 1is the radius at the corner. A boattail or open-nosed body

is to be regarded as starting with a corner if its initial slope is
different from zero. The previous rules apply to subsequent intervals.

Examples of choice of points.- The choice of points for four typi-
cal bodies is indicated in sketch (o).

n g g AR5

\ Not more W
than /3 Vi
‘—’L‘ AR, "%

<V

Sketch (o)

Preparation of Computing Form

Form A is prepared for computation in the following steps:

1. Enter the desired free-stream Mach number M in row (:) to
three significant figures. ;
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2. Enter the desired value of the adiabatic exponent b (it i 0.
row (2) to three significant figures (1.40 for air).

3. In the column corresponding to each of the points Py | senter
the abscissa in row , body radius in row » slope in row @,
and second derivative in row | to three significant figures.'® How-
ever, in column P, (which is Used only for a pointed body) indetermi-
nate forms are avoided by replacing the abscissa, radius, and second
derivative by unity, the slope, and zero, respectively, as indicated on
form A by asterisks. The origin for measuring abscissas must be taken
at the tip of a pointed body, but is arbitrary for other shapes.!l The
unit of length is arbitrary, but it is usually convenient to measure in
semicalibers.

L. If the body is not pointed, strike out column P, and rows
GO and % to @

5. If point Py 1lies just behind a corner or curvature disconti-
nuity, cut out and discard all rows labeled . Replace these by
pasting in form B for a corner, or the portiom of form B below the
double line for a curvature discontinuity, with the first column alined
below column Pp of form A. For example, sketch (p) shows schematically
the modification required
for a discontinuity between

points P, and Pz, as on Top of
the first body shown in Z 0% % Form A
sketch (o). Note that a 7 T ) down to
boattail or open-nosed body row
is to be regarded as start- Z ,ﬁ” K : @
ing with a corner unless V) D 3 I
the initial slope is zero, %,
and with a curvature dis- 7 AL O , | Form B
continuity unless the 4
initial curvature is zero. ZL? —
AT 12~ )
el — Bortom of
Computing Form A
[ — below
\_/_/:@_/—‘—-——\] row ‘
The computing instruc-
tions on forms A and B are Sketch (p)

intended to be completely self-explanatory. As noted, all calculations
should be carried to six significant figures or seven decimals, whichever

loCare should be taken to give R' and R!'' the proper algebraic sign.
aigL
An exception arises in the unlikely case of an open-nosed body or
boattail which starts with zero slope and curvature. In order to

avold indeterminate forms in this case, the origin must not coincide
with the start of the contour.
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is the lesser (regarding given data as exact to that accuracy). The
tables should be interpolated linearly, noting that the first differences
are given without algebraic sign.

Because the computations are rather involved, with only partial
checks at rows and » it has been found expedient when possible
to have two computers carry out the same solution simul taneously with
frequent comparisons. Typical shapes can be solved in from 5 to 10 hours.

Results

The quantities of interest obtained at each point of the body are:

First-order gquantities

Row 5 == =
@ % U
' i v(1)
Row (::) : ¢./B ==
¥ B U
Row : cp(l)
Second-order quantities
v(2)

¢r/B e

it
<

™ |+

l+¢x—

g
=

o
o)
=
|
e
it oy

(2)
“p
Only three significant figures should be kept in the final results.

Examples

Before calculating a new case, the reader may wish to check his
computing procedure on the first few columns of a known solution. For
this purpose, numerical values from various intermediate rows of the
computing form are given below for a 6-caliber-long circular-arc ogive.
at a Mach number of 3. The significance of these rows is also indicated.
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Dimensions are measured in semicalibers, and the intervals have been
chosen slightly smaller than the limits Prescribed by the rules in order
to give simple values of x.

tiET 3
rale 1.4
PO Pl P 2 PS
> 4811 e i e o B 2.00 2.80 3.90
R: |1k | *.168 .307 Sl A S nke
R':115 .168 .139 .128 132
RO 16 *0 -.01k2 -.01k1 -.01k1
-9:120 | .0158906 | .0305140} .0413536] .054978L
-Py: (21 | .Ohk1146 | .0333807| .0295479| .0239671
®./B:|22 | .0593969 | .0k91439 ;ou525h8 .0395979
-®..:(23 0364553 | -.0001277 |-.0011030 |-.0052kk2
WX/MZ: 45 | .0018064 | -.0002293 |-.0003804 .0006239
Yp/M2: (49 | 0037346 | -.0019991 |-.0021893 | -.002823k
@./B:|62 | .056T766 | .0T503k| .0439176| 03861489
1+§,:|63 | .950k00 | .963kok | .968955 | .975150
cp(®:]73 | .0830 .0606 .0506 .0403
cp(l): 83 | .0660 .051k4 L0459 .0376
Note: The asterisks serve as a reminder

that in column P, ‘the actual values
of x,R, and R'' must be replaced by 1,
the value of R', and O, respectively.
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The first- and second-order pressure distributions for the complete
ogive are shown in sketch (q) in comparison with a solution by the

i L |

\ ° Method of characteristics

o Second-order solution
o S XN | — —~— First-order solution

SN
NG
.04 ‘\\ 4 | |
o -
. G e
.02 \ 6 cal.
X s

o
=02
o 1.5 30 45 6.0 zZ5 8.0 05 /20
x, semicalibers

Sketch (q) ;

numerical method of characteristics given by Rossow in reference 10.

As a further example, corresponding results are shown in sketch (r)
for a 3-caliber ogive at a Mach number of 1Hs

.4 T T I I
©  Method of characteristics
3 °% Second-order solution
P N % — — —First-order solution
N i,
2.
%
sk
o
=4
o /

X, semicalibers

Sketch (r)

Ames Aeronautical Laboratory

National Advisory Committee for Aeronautics
Moffett Field, Calif., May 12, 1952
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TABLE I.— LINEAR AND QUADRATIC SOURCE SOLUTIONS

t a(t) b(t) o(t) a(t) e(t) £(t)

-100 | 757854 4800 |1.99824 sso [ 4.82528 s07s | 2.99322 1000 | 9.94987 sessi | 1.0050% 10
<101 [ 753054 47s0 [1.9883% oe1 |L4.TTU53 4978 | 2.98322 sso | 9.85036 s7s7 | 1.0051% 10
-102 | .TH830k 4700 [1.97853 s70 | 4.T24T5 4882 | 2.97332 ss1 | 9.75279 sses | 1.0052k 11
-103 | .TU360k 4es2 [1.96883 ge1r | 4.67593 47e1 | 2.96351 g71 | 9.65710 sass | 1.00535 10
<104 | .738952 4604 |1.95922 os2 | 4.62802 4701 | 2.95380 ses | 9.5632k szos | 1.00545 11

2105 | .T34348 4sse |1.94970 o4z [L4.58101 4e14 | 2.94417 ®ss | 9.47116 soss | 1.00556 11
106 | .729790 4512 |1.94028 ss4 [L4.53487 4530 | 2.93464 s4s | 9.38081 sse7 | 1.00567 10
<107 | J725278 4467 |1.9309% o25 | 4.4895T 4448 | 2.92520 oss | 9.29214 s704 | 1.00577 11
108 [ .T20811 4424 |1.92169 o1e |L4.4U509 4387 | 2.91584 s27 | 9.20510 ss4s | 1.00588 11
+109 | .716387 4a7e [1.91253 sgos |L4.40142 4201 | 2.90657 s1e | 9.11965 sser | 1.00599 12

110 | 712008 4338 [1.90345 goo | 4.35851 4214 | 2.89738 10 | 9.03574% s240 | 1.00611 11
<111 | LTO7670 4205 |1.89446 goo | 4.31637 4141 | 2.88828 sos | 8.9533% soss | 1.00622 11
112 | ,T03375 4255 [1.88554 gea | 4.2T496 4080 | 2.87925 ses | 8.87239 7ss1 | 1.00633 12
113 | .699120 4214 [1.8T6TL a7s | 4.23427 4000 | 2.87031 me7 | 8.79288 7814 | 1.00645 11
11k | 694906 4175 |1.86796 ses | 4.19427 sgaz | 2.861k4 a7s | 8.TI4TH 7e7s | 1.00656 12

115 | (690731 4335 [1.85928 gao | 4.15495 apes | 2.85265 sr72 | 8.63796 7347 | 1.00668 12
116 | 686596 4098 [1.85068 ss2 | 4.11630 ssor | 2.84393 se4 | 8.56249 741s | 1.00680 12
JI1T [ 682498 4059 [1.84216 s46 | L4.07829 s73s | 2.83529 es7 | 848831 72s4 1.00692 12
118 | .678439 4025 [1.83370 837 | k.0k091 @877 | 2.82672 sso | 8.41537 7172 | 1.00T0k 12
119 | ,6Th416 gge |1.82533 831 | h.ook1k =617 | 2.81822 =43 | 8.34365 70ss | 1.00716 12

-120 | 670430 ssso [1.81702 @24 | 3.96797 asss | 2.80979 sss | 8.27312 eoss | 1.00728 12
-121 | .666480 ase15 [1.80878 e17 | 3.93238 asoz | 2.80143 g2s | 8.2037h emes | 1.007:H0 1
122 | 662565 ssso |1.80061 810 | 3.89736 s44s | 2.7931% s23 | 8.13549 e714 | 1.00753 12
123 | .658685 ss4e |1.79251 sos | 3.86290 aasz | 2.78491 am1e | 8.06835 eeor | 1.00765 1a
«124 | .654839 3e12 | 1.TBULT 797 | 3.82898 aass | 2.TT675 eos | B.00228 esos | 1.007TT8 1a

125 | .651027 3779 |1.TT650 780 | 3.79559 az28s | 2.76866 sos | T.93725 eass | 1.00T91 12
126 | 647248 s7ae [1.76860 784 | 3.T62TL aza7 | 2.76063 787 | T.87326 esoo 1.00803 1s
<127 | .643502 3715 | 1.760T6 778 | 3.7303% s1ss | 2.75266 781 | T.81026 e202 | 1.00816 1a
-128 | .639T87 aeea [1.79298 772 | 3.69845 a14c | 2.THT5 ms | 7.7482% gior | 1.00829 14
2129 | .63610% a5y |1.TH526 me | 3.66705 sosa | 2.73690 77 | T-68717 eore | 1.00843 1s

«130 | .632453 ggz1 | 1.T3760 780 | 3.63612 s047 | 2.72912 77a | 7.62703 se2a | 1.00856 1a
<131 [ .628832 gs591 | 1.73000 7s3 | 3.60565 sc02 | 2.72139 787 | 7.56780 ssas | 1.00869 14
2132 | 625241 g5e0 | 1.72247 748 | 3.57563 2058 | 2.71372 782 | 7.50947 s747 | 1.00883 1s
133 | 621681 353> | 1.T1499 743 | 3.54604 zo1s | 2.70610 7se | 7.45200 sesz 1.00896 14
134 | 618149 5502 | 1.TOT56 737 | 3.51689 274 | 2.6985% 7s0 | 7.39538 ss7a | 1.00910 14

135 | L6146UT o474 |1.T0019 a1 | 3.48815 zgaz | 2.6910% 7as | 7.33960 s4ss | 1.0092k 14
2136 [ L611173 g44g [1.69288 72g | 3.45983 2793 | 2.68359 7as | 7.28462 s<17 | 1.00938 14
«137 [ L60TT2T a415 | 1.68562 720 | 3.43190 o755 | 2.67620 7as | 7.23045 sse1 | 1.00952 14| -
138 | 604309 39 |1.6TB42 415 | 3.40437 2715 | 2.66885 wzp | T.1TTOM s2es | 1.00966 14

139 [ .600918 gggq | 1.6TI2T 410 |3.3T722 2977 | 2.66156 724 | T.124M1 1m0 | 1.00980 1s

-1k0 | 597554 saa7 | 1.6641T 704 | 3.35045 2840 | 2.65432 718 | 7.07251 si17 1.00995 14
J1ML | 594217 as11 | 1.65T13 700 | 3.32405 2604 | 2.64713 718 | 7.0213% soss 1.01009 1s
<142 [ ,590906 s28s5 | 1.65013 ess | 3.29801 2ses | 2.64000 7o 6.97089 4875 | 1.0102k 14
143 | 587621 s2e0 | 1.64318 ess | 3.27232 2s35 | 2.63291 70s | 6.9211% aso7 1.01038 1s
LML | 584361 a234 | 1.63629 ess | 3.24697 zs00 | 2.62586 ass 6.87207 4840 | 1.01053 1s

145 | 581127 s210 | 1.62944% eso | 3.22197 2468 | 2.61887 ess | 6.82367 477s | 1.01068 1s
146 | L5TTOLT sies | 1.6226k e7s | 3.19729 2435 | 2.61192 eso 6.T7592 4710 | 1.01083 1s
W71 5ThT32 ater | 1.61589 e7a | 3.1729% 2403 | 2.60502 ess | 6.72882 se47 | 1.01098 1e
148 | 5TI5TL a1s7 | 1.60918 ese | 3.14891 2372 | 2.59817 esy | 6.68235 4sss | 1.01114 1=
J1k9 | 568434 a11a | 1.60252 @s1 | 3.12519 2m41 2.59136 e77 | 6.63649 4s25 | 1.01129 1s

<150 | .565321 soso | 1.59591 es7 | 3.10178 2312 | 2.58459 er2 | 6.5912k 4488 | 1.01144 18
<151 ( .562231 soes | 1.58934% esa | 3.07866 2282 | 2.57787 esr | 6.54658 4408 | 1.01160 1s
152 | 559163 acss | 1.58281 e4s | 3.05584 2253 | 2.57120 ess | 6.50250 4351 | 1.01176 1s
4153 | .556119 ao0z22 | 1.57633 e4s | 3.03331 2225 | 2.56456 ese | 6.45899 4285 | 1.01191 1e
154 | 553097 so00 | 1.56990 e40 | 3.01106 2107 | 2.55797 ess | 6.4160k 4240 1.01207 1s

+155| 550097 2079 | 1.56350 eas | 2.98909 2170 | 2.55142 es1 | 6.37364 41se | 1.01223 1e
<156 | SUTII8 ose | 1.55T15 ea1 | 2.96739 2144 | 2.54491 ex7 | 6.33178 s1s¢ | 1.01239 17
<157 | Sh4162 pgae | 1.5508k go7 | 2.94595 2117 | 2.5384k ess | 6.2904 4083 1.01256 18
<158 | 541226 og1¢ | L5MAST @23 | 2.924T8 20s2 | 2.53201 eap | 6.24961 4081 | 1.01272 17
+159 | 538312 Lgg5 | 1.53834 g1 | 2.90386 208e | 2.52562 @as | 6.20930 sssz | 1.01289 1s

.160 | .535419 1.53215 2.88320 2.51927 6.16948 1.01305
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TABLE I.— CONTINUED

t a(t) b(t) e(t) a(t) e(t) ()
.160 (.535419 =287a| 1.53215 eis| 2.88320 2042 2.51927 ea2| 6.16948 @833 1.01305 17
2161 (.532546 2853| 1.52600 611| 2.86278 =2017| 2.51295 ez27 6.13015 3885| 1,01322 17
2162 |.529693 2833 | 1,51980 €07| 2,84261 1994 | 2.50668 624 6.09130 8838( 1,01339 17
.163 (.526860 2812| 1,51382 604 | 2.802067 1870| 2.50044 820 6.05292 8792 1,01356 17
-16L |.524048 2704 | 1,50778 S88 | 2,80297 1847| 2.LgL2) 616 6.01500 3746 1,01373 17
.165 |.521254 2773 | 1.50179 sse 2.78350 1924 2.48808 e1a| 5.97754 s7oz2 1.01390 17
166 |.518481 27ss | 1.49583 sez2| 2.76426 1sos 2.48195 eos® | 5.94052 aess | 1.01407 17
.167 |.515726 2736 | 1.48991 ssp 2.74523 1880| 2.47586 e0s | 5.90393 se1s 1.01424 18
-168 [.512990 2717 | 1.48402 se&s| 2.72643 1se0 2.46981 eoz | 5.86778 ss73| 1.01442 17
.169 [.510273 2899 | 1.47817 se1 2,70783 1sss| 2.46379 so8 5.83205 ss32| 1.01459 18
-170 | .5075Th 2sso | 1.47236 s7a| 2.68945 1e17| 2.45780 sss | 5.79673 s4s1 1.01477 18
171 |.504894 2ee2 | 1.46658 s75| 2.67128 1788 2.45185 sez2 | 5.76182 s4sl| 1,01495 18
172 |.502232 2e4s 1.46083 s71| 2.65330 1777| 2.44593 sss 5.72731 3412 1.01513 18
<173 [.499587 2627 | 1.45512 se7 2.63553 17s8| 2,44004 585 5.69319 3373 1.01531 18
<174 | 496960 2609 | 1.4LU9L5 ses| 2.61795 17aa 2.43419 se2 | 5.65946 8385 | 1.01549 18
-175 | 494351 2se2 | 1.44380 se1| 2.60057 17is| 2.42837 s7s | 5.62611 s2es 1.01567 1s
J176 | 491759 2575 | 1.43819 ss7 2.58338 1701| 2,42258 s7s 5.59313 3282 1,01586 18
2177 | .489184 =2ss8 | 1,43262 s55| 2,56637 1es3 2.41683 s78 | 5,56051 8225 1,01604 18
178 ). 486626 2541 | 1.42707 ss1| 2.5495k 1ees| 2.41110 ses 5.52826 s1s0 [ 1.01623 1s
<179 | .4BLOBS =2s24 | 1.42156 s48| 2.53290 1647 | 2.40541 se6 5.49636 31ss| 1,01642 18
-180 (.481561 2so0s | 1.41608 s4s| 2.51643 1628 2.39975 sea 5.46481 3120 | 1,01660 18
181 [.479052 2482 1.41063 s42| 2,50014 1612 2,39412 se1 | 5,43361" 3087 1.01679 20
-182 | 476560 2476 | 1.40521 ses | 2.48402 1see| 2.38851 ss7 5.40274 30s4 | 1.01699 1s
183 | .474084 2460 | 1.39982 sas| 2.46806 1s78 2,38294 sss | 5.37220 @021 | 1.01718 1e
184 | 471624 2444 | 1.39447 sa3 2.45228 1se3| 2.37739 ssi | 5.34199 2988 1.,01737 ‘19
185 | . 469180 2429 | 1.38914 sao 2.43665 1s4s| 2.37188 s4s | 5.31210 2057 1.01756 =20
2186 |.466TSL 2414 | 1.3838L4 s27| 2.42119 1se1 2.36639 s46 | 5.28253 2927 1.01776 =20
.187 | .464337 2888 | 1,37857 s2a 2.40588 1s1s| 2,36093 s43 5.25326 2896 | 1.01796 18
.188 | .461939 28383 | 1,37334 s21 2.39073 14®8| 2.35550 s40 | 5.22430 2885 1.01815 =20
.189 [.459556 =369 | 1.36813 s19 2.3757h 1485 | 2.35010 537 | 5.19565 2837 1.01835 =20
-190 | 457187 =2asa | 1.36294 s1s| 2.36089 1468 2.34473 sas | 5.16728 2807 | 1.01855 =1
<191 [.45L483L 2339 | 1.35779 s12| 2.34620 1455 2.33938 ssz2 | 5.13921 2778 | 1.01876 20
192 | 452495 2324 | 1.35267 s10 | 2.33165 1441 2.33406 s29 | 5.11143 =27s0 | 1.01896 =0
-193 | .4501T1 2811 | 1.34757 so7| 2.31724 1426 +2.32877 s27 | 5.08393 2722 1.01916 =21
.19k | 447860 2285 | 1.34250 sos 2.30298 1413 2,32350 s24 5.056T1 =2ess| 1.01937 =0
195 | .LU5565 2282 | 1.33745 so1 | 2,28885 1sse 2.31826 s22 | 5.02976 2e68 | 1.01957 =1
-196 |.443283 2268 | 1.3324) 4es 2.27486 1s38ss | 2.31304 s1e 5.00308 2641 | 1.01978 =21
-197 | 441015 2254 | 1.32745 4se | 2.26101 1372 2.30785 s18 | 4.97667 ze1s 1.01999 =21
198 | .438761 2241 | 1.32249 484 2.24729 1a3s9 | 2,30269 s14 4.95052 =2ss0 | 1,02020 =21
-199 | 436520 2227 | 1.31755 4e1 | 2.23370 1a4s | 2.29755 si12 4.92462 =2se4 | 1.02041 21
200 |.434293 2218 | 1,3126L4 488 | 2,22025 1333 2.29243 sos | 4.89898 =2s38 | 1,02062 =21
-201 |.432080 2201 | 1.30775 488 | 2,20602 1321 2.28734 so7 | 4.87359 2s1s | 1,02083 22
.202 | 429879 2187 1.30289 484 | 2.19371 1308 2.28227 so4 | 4.848L) 2450 1.02105 =21
-203 |.427692 2174 | 1.29805 481 | 2,18063 1208 2.27723 so2 | 4.8235) 2466 | 1,02126 =22
.204 |.425518 2181 | 1,2932L 478 2.16767 1284 | 2.27221 499 4.79888 2443 | 1,02148 =22
-205 | 423357 2145 | 1.28845 47e | 2.15483 1271 2.26722 498 | L.TT4L5 2420 | 1.02170 22
206 (.421208 =136 | 1,28369 474 2.14212 1281 | 2,2622) 4ss 4.75025 2397 1.02192 22
-207 |.419072 2123 | 1.27895 471 | 2.12951 1248 2.257T29 492 | 4.72628 2374 | 1.0221) 22
.208 |.416949 2111 | 1.2742k 4es 2.11703 1238 | 2.25237 481 | 4.70254 =23s2 1.02236 =22
.209 | .414838 =088 | 1.26955 467 2.10465 1226 | 2.24746 488 L.67902 2330 | 1.02258 =21
«210 |.412740 2086 | 1.26488 4esa 2.09239 1215 | 2.24258 486 | 4.65572 2308 | 1.02281 =22
211 | 410654 207s | 1.2602) 4e2 | 2.0802% 1204 2.23772 483 | 4.63263 2287 | 1.02303 23
.212 (.L408579 2062 | 1.25562 4e0 | 2.06820 1194 2.23289 482 | 4.60976 =266 1.02326 23
-213 | 406517 20s0 | 1.25102 4s8 | 2.05626 1188 2.22807 478 | 4.58710 2246 1.02349 23
-21L | .LOUUET 2038 | 1.246LY4 4s5 | 2.04443 1172 2.22328 478 | 4.56464 2225 | 1.02372 2a
215 |.402428 2027 | 1.24189 4ss 2.03271 11es | 2.21850 475 | L.54239 =220s 1.02395 23
-216 |.400LO1 201s [ 1.23736 4s1 | 2.02108 11s2 2.21375 473 | 4.,5203)4 2185 | 1.02418 =23
-217 [.398386 2004 | 1.22285 44s | 2.00956 1142 2,20902 471 | L.49849 =1es | 1.02441 =23
-218 [.396382 1se2 | 1,22836 447 | 1.9981L 1132 2.20431 469 | 4 47683 2146 | 1.02L6) 24
-219 [.394390 1981 | 1.22389 444 1.98682 1122 | 2,19962 4e7 L.45537 2128 | 1,02488 24
.220 | .392409 1.21945 1.97560 2.19495 4.43409 1.02512
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t a(t) b(t) o(t) a(t) e(t) £(t)
.220 |.392409 1870 [1.21945 442 | 1.97560 1113 | 2.19495 485 [4.43409 2108 |1.02512 =23
.221 |.390439 1858 [1.21503 441 | 1.96447 1lo03 | 2.19030 4e3 [4.41300 2090 |1.02535 =24
.222 |.388480 1e48 |1.21062 438 | 1.95344 1084 | 2.18567 481 |L4.39210 2072 [1.02559 24
.223 | .386532 1837 | 1.20624 438 | 1.94250 1084 | 2.18106 4s8 |L4.37138 =20s3 [1.02583 =24
.224 |.384595 1927 | 1.20188 43¢ | 1.93166 107s | 2.17647 457 |4.35085 2037 |1.02607 ==
.225 | .382668 1815 | 1.19754 482 | 1.92090 1086 | 2.17190 455 |4.33048 2018 |1.02632 24
.226 |.380753 1so0s | 1.19322 430 | 1.9102% 10s8| 2.16735 4s4 |14.31030 2001 |1.02656 24
.227 | .378848 18ss [ 1.18892 428 | 1.89966 1048 | 2.16281 4s1 |4.29029 1gss |1.02680 =25
.228 | .376953 1884 |1.18464 428 | 1.88918 1041 | 2.15830 4s0 [L4.27044k 1ge7 | 1.02705 25
.229 | .375069 1s87s | 1.18038 424 | 1.87877 1031 | 2.15380 447 |L4.25077 1es1 |1.02730 =25
.230 | .373196 1ses [ 1.17614 422 | 1.86846 1023 | 2.14933 446 |4.23126 1934 [1.02755 25
.231 | .371332 1s8s3 [1.17192 421 | 1.85823 101s| 2.14487 444 |4.21192 1¢18 |1.02780 25
.232 | .369479 1843 | 1.16771 418 | 1.84808 1006 | 2.14043 442 |%.19274 102 | 1.02805 =2s
.233 | .367636 1833 [ 1.16353 41e | 1.83802 see | 2.13601 441 [L4,17372 1sse | 1.02830 =26
.234 | .365803 " 1823 [ 1.15937 41s | 1.82803 sso | 2.13160 438 [4.15486 1871 |1.02856 ==
.235 | .363980 1813 |1.15522 413 | 1.81813 &3 | 2.12722 437 |L4.13615 18ss |1.02881 =s
.236 | .362167 1803 |1.15109 411 | 1.80830 e74 | 2.12285 438 |L4.11760 1840 [1.02907 26
.237 | .360364 17e4 | 1.14698 409 | 1.79856 se7 | 2.11849 433 |4.,09920 1825 |1.02933 =25
.238 | .358570 17e4 [ 1.14289 407 | 1.78889 sss | 2.11416 432 [4.08095 1811 |1.02958 =27
.239 | .356786 177s [1.13882 405 | 1.77930 es2 | 2.10984 4s0 |L4.06284 178s |1.02985 =2e
.240 [.355011 17es | 1.13477 404 | 1.76978 oas | 2.10554 428 |4.044B9 1782 [1.03011 =26
241 | .353246 17s6 | 1.13073 402 | 1.76034 837 | 2.10126 427 |4.02707 17es |1.03037 =28
.242 |.351490 1748 | 1.12671 400 | 1.75097 e80 | 2.09699 425 |4.00941 17s3 [1.03063 =27
.243 | .3497hh 1737 [1.12271 ses | 1.74167 e22 | 2.09274 423 [3.99188 17ss |[1.03090 =27
244 | .348007 1728 |1.11873 a3se | 1.73245 so18 | 2.08851 422 [3.97449 1725 |1.03117 =26
.245 | .346279 1718 [1.11477 sss | 1.72329 sos | 2.08429 420 [3.95724 1712 |1.03143 27
.246 | .344561 1710 |1.11082 as4 | 1.71421 sor | 2.08009 418 |3.94012 1ess [1.03170 =28
.247 | .342851 1701 [1.10688 se1 [ 1.70520 sss | 2.07590 417 [3.92314 1ess [1.03198 =27
.248 | .341150 1es2 [1.10297 sso | 1.69625 sse | 2.07173 415 |3.90629 1e72 |1.03225 =27
.249 | .339458 1ees [1.09907 sse | 1.68737 881 | 2.06758 414 |3.88957 1ese |1.03252 =28
.250 | .337775 1e74 |1.09519 3se | 1.67856 874 | 2.06344 413 |3.87298 1e4e |1.03280 =27
.251 |.336101 1ees |1.09133 ses | 1.66982 ses | 2.05931 410 |3.85652 1ea3s |1.03307 =28
.252 | .334436 1657 |1.08748 ass | 1.66114 se2 | 2.05521 410 |3.84019 1e21 |1.03335 =28
.253 [.332779 1648 [1.08365 aa2 | 1.65252 ass | 2.05111 4o0s [3.82398 ' 1eo0s |1.03363 =28
.254 1.331131 1640 [1.07983 aso | 1.64397 s4s | 2.04703 4o0e |3.80789 1sse [1.03391 =28
.255 | .329491 1es1 (1.07603 a78 | 1.63548 842 | 2.04297 405 (3,79193 1585 |1.03419 =28
.256 | .327860 1e23 |1.07225 377 | 1.62706 837 | 2.03892 408 [3.77608 1572 |1.03447 =28
.257 |.326237 1615 |1.06848 s7s | 1.61869 830 | 2.03489 402 [3.76036 1561 |1.03476 =28
.258 | .324622 1606 |1.06473 374 | 1.61039 824 | 2.03087 400 |3.74475 1Is4s|1.03504 28
.259 |.323016 1ses|1.06099 a7z |1.60215 sels | 2.02687 ses [3.72926 1s38(1,03533 =28
.260 |.321418 1sg0(1.05727 s71 | 1.59397 813 [2.02288 ags [3.71388 1s28[1.03562 =8
.261 |.319828 1s021.05356 sas | 1.58584% gos | 2.01890 gpe [3.69862 1s1s5[1.03591 29
.262 |.318246 1574 |1.04987 a=ss | 1.5TTT8 o1 | 2.01494 ass [3.68347 1s04[1.03620 =29
.263 | .316672 1ses|1.04619 ses |1.56977 7es | 2.01099 asa |3.66843 1483 [1.03649 =28
.264 | .315107 1sss|1.04253 gses | 1.56182 7m0 | 2.00706 ses [3.65350 1483 [1.03678 30
.265 |.313549 1s550|1.03889 sea | 1.55392 7sa | 2.00313 aso [3.63867 1471 |1.03708 =28
.266 |.311999 1s42(1.03526 382 | 1.54608 77e | 1.99923 sss [3.62396 1461 [1.03737 so
.267 | .310457 1s3s|1.03164 a3so [1.53830 773 |1.99534 388 |3.60935 14s0[1.03767 =0
.268 |.308922 1s271.02804 358 |1.53057 7es | 1.99146 sa7 [3.59485 1440(1.03797 so
.269 |.307395 1s19|1.02445 a3s7 | 1.52289 7e2 | 1.98759 ss&s [3.58045 1480 (1.03827 S0
.270 |.305876 1s111.02088 ass |1.51527 =7 | 1.98374 asa |3.56615 1420(1.03857 a1
271 | .304365 1s04 [1.01732 sss | 1.50770 7s2 | 1.97990 383 |3.55195 1408 |1.03888 so
.272 |.302861 1497|1.01377 sss | 1.50018 74e | 1.97607  sa2 [3.53786 1400 |1.03918 81
.273 | .301364 1489 |1.01024 3s2 |1.49272 742 | 1.97225 380 [3.52386 1880 [1.03949 30
274 [.299875 1481 [1.00672 sso [1.48530 7ss | 1.96845 878 [3.50996 1380(1.03979 31
275 |.298394% 14751.00322 =48 | 1.47794% 731 | 1.96467 s7e[3.49616 1370|1,04010 s
276 | .296919 1488 | .999731 s47s|1.47063 727 | 1.96089 876 |3.48246 1asz2|1.0k0k1 S1
277 |.295453 1480 .996256 =4e2]1.46336 722 | 1.95713 =7e|3,.46884 1es1}3 oho72 =2
.278 |.293993 14s3| .992794 s44s|1.45614 716 | 1.95337 a78[3.45533 1s3as|1.0410k 2
:279 |.292540 144s| .989345 s43s| 1.44898 712 | 1.94964 s7s|3.48190 1333[1.04135 =2
.280 |.291095 .985910 1.44186 1.94591 3.42857 1.04167
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NACA TN 274k

TABLE I.— CONTINUED

i a(t) b(t) c(t) a(t) e(t) £(t)
.280 |.291095 1489 | .985910 3422| 1.44186 7or 1.94591 a71| 3.42857 1324] 1.04167 =1
+281 |.289656 1431 | .982488 a340s| 1.43479 7oa| 1.94220 g7i| 3.41533 1015 1.04198 a5
282 | .288225 1424 | .979079 asss| 1.42776 ess| 1.93849 aes 3.40218 1306 1.04230 a2
+283 | .286801 1417 | .975684 sssa| 1.42078 ess| 1.93480 ae7| 3.38912 12es| 1.04262 az
-284 [.285384 1411 [ .972301 as370| 1.41385 ess| 1.93113 ae7 3.37614 1289 1.04294 a3
-285 |.283973 1408 | .968931 asse | 1.40696 ess| 1.92746 ses 3.36325 1280 1.04327 az
.286 | .282570 1397 | ,965575 9344 | 1.40012 e7e 1.92380 as4| 3.35045 1271 1.04359 as
-287 [ .281173 1s3s0 | .962231 sasz2| 1.39333 eve| 1.92016 asas 3.337T4 128a3| 1.04392 a2
.288 |.279783 1383 | .958899 ss1s| 1.38657 e71 1.91653 aez2| 3.32511 12ss| 1.04424 ag
-289 | .278400 1877 [ .955580 =306 | 1.37986 ees| 1.91291 se1 3.31256 1247| 1.04457 aa
«290 | .277023 1370 | .952274 @284 | 1.37320 ees 1.90930 ss80| 3.30009 1238 1.04490 as
291 [.275653 1363 | .9h8080 328l | 1,36657 658 1.90570 3s8 3.28771 1230 1.04523 34
-292 [.274290 1857 | 945699 @270 [ 1.35999  es4| 1.90212 3se| 3,27541 1223 1.04557 38
+293 |.272933 1350 | .gholpg @257 | 1,35345 ess| 1.89854 sse| 3.06318 1214 1.04590 34
.29k |.271583 1843 | .939172 83245 | 1,34606 e4s| 1.89498 3se 3.25104 1207| 1.04624 =4
295 | 270240 1388 | 9350927 3283 | 1,34050 641 | 1.89142 as4 3.23897 11e8| 1,04658 33
296 [.268902 1331 | ,932694 =221 | 1.33409 e3s| 1,88788 ass 3.22699 1181 1.04691 34
-297 |.267571 1824 | 929473 3208 | 1,32771 633 | 1,88435 as2 3.21508 1184 1,04725 85
<298 | .266247 1318 | 926264 3187 | 1.32138 630 1.88083 @s1 | 3,20324 1178 1.04760 =4
299 [.26k929 1312 | ,923067 3186 | 1,31508 625 | 1,87732 @S0 3.19148 11es| 1.04794 34
-300 [.263617 1306 | ,910881 3174 | 1,30883 622 | 1,87382 349 3.17980 11e1| 1.04828 35
-301 |.262311 1800 | .916707 8162 | 1,30261 618 | 1.87033 348 3.16819 11s54| 1.04863 35
.302 [.261011 1293 | ,913545 8151 | 1,29643 614 | 1.86685 347 3.15665 1147| 1.04898 35
.303 |.259718 1287 | ,91039k 8140 | 1.20020 610 | 1.86338 345 3.14518 1189 1,04933 35
-304 [.258431 1281 | 907254 s128 | 1,28419 €07 | 1.85993 345 3.13379 1132 1,04968 835
-305 |.257150 1275 | ,90M126 8117 | 1.27812 603 | 1.85648 344 | 3.12047 1126 1.05003 38
.306 | .255875 1270 | .901009 8105 1.27209 ses | 1.85304 =43 | 3,11121 1118 1.05039 8s
.307 |.254605 1263 | .897904k s0ss | 1.26610 s96 | 1.84961 841 3.10003 1111 1,05074 36
308 |.253342 1257 | 894809 =083 | 1.26014 se2 | 1.84620 841 3.08892 1105 1.05110 36
-309 | .252085 1251 | .891726 =073 | 1.25422 ses | 1.84279 sS40 3.07787 1oe8| 1,05146 36
.310 | .250834 1246 | .888653 soel | 1,24834 ses | 1,83939 33s 3.06689 10s1| 1,05182 38
.311 [.249588 1239 [ .885592 sos1 | 1.242kg se1 | 1.83600 S38 3.05598 1o8s| 1,05218 38
.312 [ .248349 1234 | ,882541 =038 | 1.236A3 s78 1.83262 837 | 3.04513 1077| 1.05254 37
.313 [ .247115 1228 | .879502 =028 | 1.23090 575 1.82925 335 | 3.03436 1072| 1,05291 36
.31k | .245887 1222 | .876473 sois 1.22515 s71 | 1.82590 335 | 3,02364 1065| 1,05327 37
.315 | .2hk665 1217 [ 873454 soo7 | 1,21944 se7 | 1.82255 ase 3.01299 10ss| 1.05364 37
316 |.2434k8 1211 | 870447 2887 | 1.21377 ses 1.81921 sss | 3.00240 10s2| 1,05401 37
317 | .242237 1205 | .867450 2887 | 1.20812 s61 | 1.81588 sa3 2.99188 1048 | 1,05438 37
.318 |.241032 1200 | .864463 2876 | 1.20251 s58 | 1.81255 3a1 2.98142 1040| 1,05475 38
-319 [.239832 1194 | .861487 =2ses | 1.19693 554 | 1.8092k 230 | 2.97102 1034 1.05513 37
-320 |.238638 11es | .858521 =2sse | 1.19139 ss1 | 1.80594 330 2.96068 1028 | 1.,05550 38
-321 | .237h49 1183 | .855565 2845 | 1.18588 548 | 1.80264 328 | 2.95040 1021 1.05588 38
-322 | .236266 1177 | .852620 2835 | 1,18040 545 | 1.79936 828 2.94019 1018| 1 05626 38
.323 [.235089 1173 | .849685 2825 | 1.17495 542 | 1.79608 °26 2.93003 1010| 3 05664 28
.32k | .233916 1186 | .8U4ET60 2815 | 1.16953 S99 | 1.79282 =26 2.91993 1004 | 3 ,05702 38
-325 1.232750 1162 | .8438L5 2805 | 1.16k1k 585 | 1.78956 825 | 2,9098g ess 1.057T40 39
.326 | .231588 11se | .840940 2885 | 1,15879 S33 1.78631 @24 [ 2.89991 ®93 | 1.05779 38
-327 | .230432 11s1 | 838045 2885 | 1,15346 s3o | 1.78307 @28 2.88998 e87 | 1.05817 38
.328 | .229281 1145 | .835160 2875 | 1.14816 s2e 1.77984 =23 | 2.88011 es1 1.05856 38
329 | .228136 1141 | .832285 28es | 1,14290 s24 1.77661 821 | 2,87030 75 1.05895 as
330 | .226995 11as | .829420 =28se | 1,13766 s20 | 1.77340 =21 2.86055 970 | 1.05934 40
331 [.225860 1130 | 826564 2846 | 1.13246 s1s | 1.77019 Ble 2.85085 965 | 1.05974 38
<332 | .224730 1124 | 823718 2837 [ 1,12728 515 | 1.76700 S1s | 2.8h120 o589 1.06013 40
+333 [.223606 1120 | .820881 2826 | 1,12213 s12 | 1,76381 sls 2.83161 954 | 1.06053 40
-33% |.222486 1114 | 818055 2818 | 1,11701 S0® | 1.76063 817 2.82207 s48 | 1.06093 40
+335 [.221372 1llo | ,815237 2808 | 1,11192 506 | 1.75Th6 817 | 2.81259 943 | 1.06133 40
.336 | .220262 1104 | .812429 2798 | 1.10686 sS04 | 1.75429 sis 2.80316 ®38 | 1.06173 40
-337 | .219158 10ss | .809631 27es | 1,10182 soo | 1.7511k sis | 2,79378 ssz | 1.06213 4o
.338 | .218059 10e5 | .806842 2780 | 1.09682 488 | 1.7h799 314 2.78446 s28 | 1.06253 41
-339 | .216964 1089 | .804062 2771 | 1.0918k4 4ss [ 1.74485 s1s | 2.77518 s=22 1.0629% 41
.340 | .215875 .801291 1.08689 1.74172 2.76596 1.06335 41
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TABLE I.— CONTINUED

NACA TN 27k

t a(t) b(t) c(t) a(t) e(t) £(t)
-34%0 |.215875 1084 |.801291 =271 |1.08689 483 |1.74172 =13 |2.76596 e1s [1.06335 41
341 | .214791 1080 |.798530 =752 |1.08196 480 [1.73859 s11|2.75678 s1z 1.06376 41
342 [.213711 1075 | 795778 2748 |1.07706 487 |1.73548 @11 [2.74766 so7 |1.06417 41
.343 |.212636 10es | .793035 2734 |1.07219 484 [1.73237 a10[2.73859 sos 1.06458 42
-3bh [.211567 10es|.790301 2725 |1.06735 482 |1.72927 ao0s [2.72956 seT |1.06500 41
-345 |.210502 1060 | .787576 2717 [1.06253 478 |1.72618 aos |2.72059 ass [1.06541 42
-346 [ .209442 10se | .784859 2707 |1.0577Th 477 [1.72309 807 [2.71166 ess |1.06583 <=2
-347 (.208386 10m0( .782152 =288 |1.05297 474 [1.72002 807 [2.70278 ass [1.06625 42
348 | .207336 1048 | .779454 2880 |1.04823 472 |1.71695 308 [2.69395 are |1.06667 43
349 [.206290 1041 | .776764 =280 [1.04351 4e8 [1.71389 so0s |2.68517 a4 1.06710 42
-350 | .205249 10a7| .774084 2673 |1.03882 467 |1.71083 aos |2.67643 aes [1.06752 43
-351 (.204212 1082 .771411 2863 |1.03415 484 [1.70779 wao4 [2.6677h aes [1.06795 43
.352 | .203180 1027 | .768748 2655 |1.02951 4e2 [1.70475 s0s [2.65909 =eo 1.06838 43
+353 | .202153 1023 | .766093 2846 |1.02489 4s8 [1.70172 so0z [2.65049 ass |1.06881 4s
.35k | .201130 1018 -T63447 2638 |1.02030 4s7 |1.69870 302 |2.64194 aes1 [1.06924 43
2355 [ .200112 1013 | .760809 2828 |1.01573 454 [1.69568 301 |2.63343 847 [1.06967 44
356 [.199099 1008 | .758180 =621 [1.01119 458 |1.69267 so1 2.62496 842 [1.07011 43
357 | .198090 1004 | .755559 2612 [1.00666 448 |1.68966 =288 |2.61654 838 1.07054 44
.358 | .197086 1000 | .752947 2804 |1.00217 448 |1.68667 =288 |2.60816 aas 1.07098 44
<359 | .196086 sse | .750343 =2s86 | .997692 4451 |1.68368 288 [2.59983 830 |1.071k2 45
<360 [.195090 se1 | .THTTLT 2587 | .9932U41 4428 [1.68070 =287 |2.59153 824 [1.07187 44
+361 [ .19%099 sss | .Th5160 2578 | .988813 440 [1.67773 =287 2.58329 821 [1.07231 4s
-362 | .193113 a3 | .742581 2571 | .9BLLOT 4sez [1.67476 =286 [2.57508 817 [1.07276 44
363 1.292130 77 | .740010 =2se3 | .980025 4as1 |1.67180 2gs|2.56691 a1z 1.07320 4s
<36k | 191153 gpq | -T3TUUT  2sss | 975664 smas [1.66885 szps |2.55879 sos |1.07365 4e
365 | .190179 ses | .734892 =2s48 | .971326 4316 |1.66590 =284 [2.55071 805 |1.07411 45
.366 | .189210 e85 | .732346 2539 | 967010 4284 [1.66296 =283 |2.54256 800 [1.07456 45
-367 | 188245 ses0 | .729807 2531 [ .962716 4273 |1.66003 298 |2.53466 TE6 |1.07501 46
-368 | .187285 es7 | .727276 2522 | .958L4L43 4250 |1,65710 282 |2.52670 7B2 [1.07547 4e
-369 | .186328 s®s2 | 724754 =2s1s| .954193 4280 |1.65418 =281 [2.51878 788 |1.07593 46
-370 | .185376 48 | .722239 =2s07 | .949963 4208 |1.65127 =281 [2.51090 7Bs |1.07639 4e
-371 | .184428 s43 | .719732 2498 | .945755 4le7 |1.64836 =288 |2.50305 780 [1.07685 47
372 | .183485 ®40 | .717233 2482 | .9U1568 41ee |1.64547 =280 |2.49525 77 |1.07732 4e
-373 | 182545 ea3s | .71L4Th1 2483 | .937402 4145 (1.64257 =288 |2.48748 772 |1.07778 4T
374 [.181610 s®s1 | .712258 2478 | .933257 4125 [1.63969 =288 |2.47976 Tes 1.07825 a7
375 | -180679 s®27 | .709782 2488 | .929132 4104 |1.63681 =28s(2.47207 7es 1.07872 a7
376 | 179752 28 | .707313 2480 | .925028 4084 |1.63393 288 |2.46442 7e2 1.07919 47
<377 | -178829 s1s | .704853 2453 | .92094k 4ce4 [1.63107 =288 |2.45680 7ss 1.07966 48
.378 | .177910 915 | .702400 2446 | .916880 4044 [1.62821 288 |2.4h922 7s4 |1.0801k 48
-379 | 176995 11 | .699954 2438 | .912836 4024 [1.62535 =28s|2.44168 7m0 [1.08062 48
.380 | .176084 907 | .697516 2430 | .908812 4004 [1.62250 284 |2.43418 747 [1.08110 48
.381 | .175177 s®o0a | .695086 2423 | .904808 ages[1.61966 283 |2.426T1 744 1.08158 48
-382 [ .17h2Th  spp | .692663 2418 | 900823 asges |1.61683 28a|2.41927 e [1.08206 4e
3683 1 .173375 @s4a | -690247T 2408 | .B96858 ases |1.61400 283 [2.41188 7s7 |1.08255 48
.384 | .172481 881 687839 2401 .892912 agay |1.61117 282 | 2.40451 a2 1.08303 49
2385 [.171590 a7 | .685438 =233 | .888985 ssos|1.60835 =281|2.39719 728{1.08352 48
-386 [.170703 sss | .683045 =2s8e| .885077 sses |1.60554 =280(2.38990 727 [1.08k01 48
-387 | .169820 sso | .680659 =2a7s | .881188 as71[1.60274 =2802.38263 722 1.08450 so
-388 | 168940 @&7s | .678280 2372 | 877317 sese|1.59994% =278[2.37541 718 |1.08500 so
389 [ .168065 &7z | .675908 2385 | .873465 sssa|1.59715 =278|2.36822 7T18[1.08550 4s
<390 | .167193 887 | .673543 - 2357 | ,869632 ®e1s|1.59436 =278|2.36106 T12 1.08599 s1
+391 | .166326 884 | .671186 28s1| .865817 8787|1.50158 =278(2.35394 708 1.08650 so
392 | .165462 8s0 | .668835 2343| .862020 377e|1.58880 =277(2.34685 7Toe[1.08700 S0
-393 | .164602 857 | .666492 2338 | .858241 3761|1.58603 =276(2.33979 702(1.08750 51
-394 | .163745 852 | .664156 2330 .8544B0 S7T43|1.58327 278(2.33277 ©99|1.08801 51
395 | .162893 84 | .661826 2322 .850737 s725[1.58051 =276|2.32578 es7[1.08852 =1
-396 | .1620hk 845 | .659504  2815| .B4T012 a708|1.57775 =274[2.31881 es2|1.08903 =1
397 | .161199 842 | .657189 2308 | .843304 a@ss0|1.57501 =274|2.31189 e80|1.0895h s1
398 | .160357 sas | .654880 =2301| .83961k ae74|1.57227 =274|2.30499 e87|1.09005 s2
399 | .159519 B8s4 [ .652579 =228s| .835940 aese|1.56953 =273|2.29812 e83|1.09057 s2
.koo | .158685 .650284 .832284 1.56680 2.29129 1.09109
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TABLE I.— CONTINUED

t a(t) b(t) c(t) a(t) e(t) £(t)
2400 |.158685 a1 | .650284 2288 .832284 seas | 1.56680 =27s 2.29129 es1 | 1.09109 s2
4ol |.157854% aze | .647996 2281 | .828645 sezz 1.56407 272 | 2.28448 677 | 1.09161 s2
402 1.157028 823 | .645715 2274 .825023 sB0s | 1.56135 271 2.27771 e74 | 1.09213 sa
403 1.156205 820 | .643441 2268 | .821418 asss 1.55864 271 | 2.27097 e72 | 1.09266 s2
ok 1.155385 s18 | L641173 2261 | .817829 as72 1.55993 270 | 2.26425 ess | 1.09318 s3
o5 1.154569 e12 | .638912 2254 814257 asss [ 1.55323 270 2.25757 ees | 1.09371 sa
406 |.153757 sos | .636658 2248 .810702 as40 | 1.55053 289 2.25092 eez | 1.09424 s4
407 {.152948 sos | .634410 =241 .807162 ss23 | 1.54784 269 2.24430 eso [ 1.09478 sa
408 |.152142 8oz | .632169 2234 .803639 ss0e | 1.54515 =zes 2.23770 ese | 1.09531 54
409 §.151340 ves | .629935 2228 .800133 a34e1 | 1.54247 288 2.23114 es4 [ 1.09585 s«
-410 {.150542 ves | .627707 2221 -T96642 3475 | 1.53979 =267 | 2.22460 es1 1.09639 s4
L1 | L1497hT we1 | 625486 2215 793167 3459 | 1.53712 287 | 2.21809 e4s 1.09693 s4
-412 1.148956 7ss | .623271 2208 | .789708 444 1.53445 286 | 2.21161 e4s5 [ 1.09747 ss
413 1.148168 785 | .621062 2201 | .786264 se27 1.53179 285 | 2.20516 642 | 1.09802 ss
J41h | 147383 7e1 | .618861 =218 .782837 =413 | 1.52014 285 2.1987% 840 { 1.09857 ss
15 1.146602 77a | .616665 2188 77942k sse7 [ 1.52649 268 | 2.19234 ea7 1.09912 ss
2416 |.14580k 9 | 614476 2188 | 776027 33el [ 1.52384 284 | 2.18597 s34 | 1.09967 ss
BT [.145050 771 | 612293 2176 | .T72646 aszer 1.52120 264 | 2.17963 e31 | 1.10022 sg
118 | .14k279 7gg | .610117 2171 -769279 aas1 | 1.51856 2ea [ 2.17332 ezs | 1.10078 se
419 1.143511 784 | .607946 2164 765928 3sae | 1.51593 2e2 | 2.16703 eze 1.10134 se
<420 [.14274T7 7g1 [ .605782 2157 | -762592 gazz | 1.51331 2e2 2.16077 823 | 1.10190 se
2421 [.141986 757 | .603625 2152 | .759270 azor 1.51069 ze2 | 2.15454 e21 | 1.10246 s7
422 1.141229 755 | .601473 2145 -755963 s2g2 | 1.50807 281 | 2.14833 eis 1.10303 ss
2423 [ .1h0bTh 7wy | 599308 2139 | 752671 szre 1.50546 281 | 2.14215 e15 | 1.10350 s7
k2k [.139723 748 | -597189 21a3a -T49393 azea | 1.50285 280 2.13600 13 | 1.10416 ss
2425 1.138975 744 | .595056 2127 | .T46130 azes 1.50025 260 | 2.12987 e11 | 1.104T4 s7
2426 1.138231 741 | .592929 2120 | .742882 szas | 1.49765+259 | 2.12376 eo7 | 1.10531 sa
2427 1.137490 7ag | .590809 2115 | -739647 aazo 1.49506 2s8 | 2.11769 eos | 1.10589 s7
428 [.136752 7as | .588694 2100 | .736427 3zoe | 1:49247 258 | 2.11163 eos | 1.10646 sg
-429 1.136017 7a» | .586585 2102 | -733221 a1s2 | 1.48989 258 | 2.10560 oo | 1.10705 ss
-430 |.135285 72 | .58U4B3 2097 | 730029 s17a | 1.48731 2s7 2.09960 ssa | 1.10763 ss
-431 | .134557 726 | .582386 0g1 | .726851 s1es [ 1.48UTh 257 | 2.09362 se5 | 1.10822 =g
2432 [.133831 525 [ 2580295 some | -723687 s1s1 | 1.48217 257 | 2.08767 ses | 1.10880 sg
2433 1.133109 714 | .578211 a97g | -720536 a1a7 | 1.47960 2se | 2.0817hk sgo [ 1.10939 s
43k 1.132390 414 | .576132 2073 | -T17399 a1zs | 1.47704 255 | 2.07584 sas 1.10998 eo
2435 1.131675 718 | 574059 2087 | .714276 s110 1.47h49 255 | 2.06995 sas | 1.11058 go
-436 [.130962 710 | .571992 2061 | .711166 sose | 1.4T19k4 255 [ 2.06410 see | 1.11118 g0
-437 [.130252 708 | .569931 20ss | .708070 soss | 1.46939 2s¢ | 2.05826 sg1 | 1.11178 eo
-438 [.129546 704 | .567876 20s0 | -704987 3070 | 1.46685 254 [ 2.05245 s78 | 1.11238 g0
<439 |.128842 700 | .565826 2044 -TO191T gose | 1.46431 2s5 | 2.0B667 577 | 1.11208 61
-bho |.128142 ggg | .563782 2038 | .698861 3044 | 1.46178 253 | 2.04090 s74 | 1.11359 &1
U1 12ThLY @pe | L5617h4 2082 | 695817 sos1 1.45925 252 | 2.03516 s71 | 1.11520 &1
-4hk2 |.126750 ee1 | .559712 2027 | .692786 3017 | 1.45673 252 | 2.02045 s70 | 1.11481 e
-bh3 [.126059 eas | .557685 2021 | 689769 300s 1.45421 252 | 2.02375 se7 | 1.11542 g2
Ul 1.125371 ege | .555664 2015 | 686764 2092 | 1.45169 251 | 2.01808 ses | 1.1160k 2
Ub5 [ 124685 e | 553649 z00s -683772 2080 | 1.44918 251 | 2.01243 se3 | 1.11666 go
446 | .124003 78 | .551640 2005 | -680792 20a7 | 1.44667 2s0 | 2.00680 se1 | 1.11728 g2
U471 .123304 @77 | 549635 198 | 677825 2gss 1.AMAT 250 | 2.00119 ss8 | 1.11790 63
448 | .122647 g7a | .547637 18ea -6T4871 2842 | 1.44167 249 1.99561 sse | 1.11853 g2
bh9 [.121974 g70 [ 545644 10s7 | 671929 2920 | 1.43918 245 | 1.99005 ss4 | 1.11915 g
450 [.12130k4 ges | .543657 1982 -669000 2s18 | 1.43669 248 1.98451 ss2 | 1.11978 es
-451 [.120636 e85 | .541675 1978 | .666082 2805 1.43420 248 | 1.97899 sso | 1.12042 es
2452 1.119971 es1 .539699 1971 .663177 2882 | 1.43172 248 1.97349 s48 | 1.12105 e«
.453 | .119310 ese -537728 1865 | .660285 2881 1.42924 248 | 1.96801 s45 1.12169 s4
45k 1.118651 ese | ,535763 1860 -657hok 2888 | 1.42676 247 | 1.96256 s44 1.12233 es
-455 1.117995 es3 | .533803 1954 | 654535 2esy 1.42429 pgg | 1.95712 s41 | 1.12298 g¢
-456 1.117342 gs0 | .531849 1848 | .651678 2845 | 1.42183 246 | 1.95171 sas | 1.12362 g5
457 1.116692 g4a | 529900 1944 -648833 2833 [ 1.41937 246 | 1.94632 cag 1.12427 g5
2438 [.1160k% g45 | .527956 1088 | 646000 2gom 1.41691 246 [ 1.9409% sas [ 1.12492 s
2459 [.115399 e41 | .526018 1paa | .643178 2810 | 1.41445 245 | 1.93559 sas | 1.12557 g
460 | .114758 .524085 .640368 1.41200 1.93026 1.12623
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t a(t) b(t) c(t) a(t) e(t) £(t)

460 | 114758 e3e | 524085 1s28| .640368 278 | 1.41200 244 | 1.93026 s=sa1| 1.,12623 es
461 | L114119  ess | 522157 1s22 | L637570 2787 | 1.40956 245 | 1.92495 ss=o| 1.12689 se
462 | W113483  ese | 520235 1817 | 634783 2775 | 1.40711 243 | 1.91965 sz27| 1.12755 se
JL63 | 2112849  eso | .518318 1s12 | .632008 2764 | 140468 244 | 1.91438 s=2s| 1,12821 e7
64 | L112219 e2a | 516406 1906 | 629244 2753 | 1.40224 243 | 1.90913 =24 1.12888 a7
L465 | 111591 e2s | 514500 1801 | .626491 =274l | 1.39981 243 | 1.90389 s21| 1.12955 7
166 | .110966 823 | 512599 1se7 | .623750 2781 | 1.39738 242 | 1.89868 s20| 1.13022 &7
WL467 | 110343 els | ,510702 1eel | ,621019 2718 | 1.39496 242 | 1.89348 s=17| 1.13089 es
468 | 109724 er7 | 11 1ess | ,618300 =27os | 1.39254 242 | 1.88831 sie| 1.13157 ss
U469 | .109107 e1s | 506926 1881 | .615592 2697 | 1.39012 241 | 1.88315 s14| 1.13225 es
470 [ L108492 11 | .505045 1875 | .612895 2887 | 1.38771 =241 | 1.87801 s12| 1.13293 e
U471 ] .107881 eos | .503170 1a71 | 610208 2675 | 1.38530 240 | 1.87289 s=10| 1.13362 &8
472 ] .107272 eoe | .501299 1ses | .607533 =28es | 1.38290 240 | 1.86779 som| 1.13430 es
LT3 [ L1 804 U993k 1sso | (604868 =28s4 | 1.38050 240 | 1.86271 sos| 1.13499 7o
A7k | L106062 @01 | JL9T5TH 18ss | .602214 2843 | 1.37810 240 | 1.85765 sos| 1,13569 &8
475 | L105461  ses | J495T19 18s0 | .5995T1 2e8as | 1.37570 =238 | 1.85260 sos| 1.13638 7o
476 | L104863 see | .493869 1845 | .596938 2822 | 1.37331 288 | 1.84757 soi| 1.13708 7o
U477 | L104267 sem | 49202k 18e0 | .594216 =may | 1.37093 =2ee | 1.84256 <es| 1.13778 7o
478 | L103674 seo | .490184 183s | .591705 2802 | 1.36854 =238 | 1.83757 47| 1.13848 71
479 | .10308% ssa | 488349 1831 589103 2se1 | 1.36616 =237 | 1.83260 4es| 1.13919 71
480 | 102496 ses |- 486518 1825 | ,586512 2580 | 1.36379 238 | 1.82764 4B4| 1.,13990 71
481 | 101911 ses | 484693 1820 | ,583932 2570 | 1.36141 237 | 1.82270 482 | 1,14061 72
482 | ,101328 sso | ,482873 181s | ,581362 2580 | 1.35904 238 | 1.81778 4®0| 1,14133 72
483 | 100748 sTT | 481058 1a11 | 5T 2550 | 1.35668 298 | 1.81288 <488 | 1.14205 72
L84 | L100171 575 | 479247 1s0s | 576252 2540 | 1.35432 238 | 1.80799 4&7 | 1.14277 72
485 | .0995958 s724 | JATTH42 1801 | L573T12 2580 | 1.35196 238 | 1.80312 485 | 1.14349 73
U486 | .099023% s7o00 | 475641 17me | 571182 2s20 | 1.34960 235 | 1.79827 484 | 1.14422 73
U487 | 0984534 seTa | 473845 17e1 | . 2510 | 1.34725 235 | 1.79343 482 | 1.14495 78
488 | .0978860 se4s | 472054 1788 | .566152 2500 | 1.34490 235 | 1.78861 480 | 1.14568 74
489 | .0973211 se24 | 470268 1781 | .563652 240 | 1.34255 284 | 1.78381 «78 | 1.146k2 73
490 | L096758T sses | U68UBT 1777 | 561162 2481 | 1.34021 234 | 1.77903 47r | 1.14715 75
491 | .0961988 ss75 | JH66T10 1772 | 558681 2471 | 1.33787 234 | 1.77k26 418 | 1.14T90 74
492 | 0956413 ssam | 464938 1787 | .556210 24681 | 1.33553 233 | 1.76950 4«78 | 1.1 7S
493 | .095086k ss2s | LU631TL 1782 | 553749 24s2 | 1.33320 283 | 1.764TT eym | 1.14939 75
Aok | 0945339 sm01 | SH61409 1758 | 551297 2442 | 1.33087 233 | 1.T6004 470 | 1.1501% 75
U495 | .0939838 5477 | JU459651 1753 | 548855 2432 | 1,32854 232 | 1.75534 4es | 1.15089 75
496 | L0934361 s452 | U457898 1748 | 546423 2424 | 1.30622 232 | 1.75065 487 | 1.15164 78
497 | .0928909 5428 | 456150 1744 | 543999 2413 | 1,32390 232 | 1.7h598 4es | 1.15240 77
498 | 0923481 s403 | 454406 1739 | 541586 aeos | 1.32158 2a1 | 1.74132 ge¢ | 1.15317 7e
.499 | .0918078 saso | .452667 1734 | .539181 2885 | 1.31927 231 | 1.73668 483 | 1.15393 77
.500 | .0912698 ssse | 450933 1730 | .536786 2388 | 1.31696 =231 | 1.73205 &1 | 1.15470 77
«501 | 40907342 s332 | 449203 1725 | 534400 2377 | 1.31465 230 | 1.72744 460 | 1.15547 78
-502 | .0902010 sgoe | 447478 1721 | .532023 2as7 | 1.31235 =231 | 1.72284 4s8 | 1.15625 77
2503 | +0896T0L szss | M45T5T 1718 | 529656 z2ass | 1.31004 230 | 1.71826 4se | 1.15702 78
«504 | L0891417 szen | 444041 1711 | 527297 2349 | 1.30TT4 228 | 1.71370 4ss5 | 1.15780 78
2505 | .0886155 =238 | 442330 1707 | 524948 2341 | 1.30545 =228 | 1.70915 <3¢ | 1.15859 7o
«506 | .0880917 s214 | 440623 1703 | .522607 23s1 | 1.30316 228 | 1.70461 4s2 | 1.15938 78
.507 | .0875703 =181 | ,438920 1e97 | .520276 2328 | 1.30087 =228 | 1.70009 4s1 | 1.16016 so
.508 | ,0870512 =188 | 437223 1884 | 517953 2314 | 1.29858 228 | 1.69558 448 | 1.16096 so
+509 | .0865344 s145 | 435529 1ess | 515639 2305 | 1.29630 228 | 1.69109 447 | 1.16176 78
.510 | .0860199 s122 | 433840 1ess | .513334 2288 | 1,29401 227 | 1.68662 447 | 1,16255 81
.511 | .0855077 so®8 | .432156 1eso | .511038 2287 | 1.29174k 228 | 1.68215 444 | 1.16336 &0
.512 | 0849978 so7e | 430476 16875 | 508751 2278 | 1.28946 227 | 1.6TT7L 444 | 1,16416 81
513 | L0844902 sosa | .428801 1e71 | L5064T2 2270 | 1.28719 227 | 1.67327 442 | 1.16497 82
«514 | .0839849 soa1 | .427130 1ee7 | .504202 2282 | 1.28492 =227 | 1.66885 440 | 1.16579 81
515 | .0834818 s008 | (425463 1se2 | ,501940 2238 | 1.28265 226 | 1.66445 489 | 1.16660 82
.516 | .0829810 4@88 | 423801 1ess | 499687 =224¢ | 1.28039 226 | 1.66006 4s8 | 1,167h2 82
.517 | .0824824 4sss | 422143 1654 | LOTHL3 2238 | 1.27813 2268 | 1.65568 437 | 1.16824 ss
518 | .0819861 4p41 | 420489 1e4s | 495207 2228 | 1.27587 =226 | 1.65131 4ss | 1.16907 es
2519 | .0814920 4s1s | 418840 1e4s5 | 492979 2218 | 1.27361 225 | 1.64696 433 | 1.16990 s3
.520 | .0810001 117195 490760 1.27136 1.64263 1.17073
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t a(t) b(t) e(t) a(t) e(t) £(t)
520 | .0810001 48®s | 417195 1e40| 490760 2213 1.27136 22s5| 1.64263 4ss| 1.17073 e«
521 | .0805105 4875 | .415555 1e38| 488549 2208 1.26911 22s5( 1.63830 480 | 1.17157 s«
+522 (.0800230 4&52 | .413919 1632 | .4B6346 21pe 1.26686 224 1.63400 480 | 1.17241 =4
+523 | .0795378 4830 | 412287 1628 | .4BU152 2187 1.26462 224| 1.62970 428 1.17325 ss
.52k | .0790548 4808 | .410659 1623 -481965 2178 | 1.26238 224 1.62542 427| 1.17410 ss
+525 | 0785739 477 | .409036 1e19 479787 2170 | 1.26014 224 1.62115 428 | 1.17495 ss
+526 ['.0780952 <788 | JLOTHIT ‘1e1s HTT61T 21682 1.25790 222 1.61689 424 | 1.17580 se
52T | LOTT6186 4743 405802 1610 475455 2153 | 1.25567 22 1.61265 «42a | 1,17666 se
<528 | .0TT1443 4728 | L4OMI92 1607 | 473302 2148 1.25344 - 223 | 1.60842 422 | 1.17752 se
+529 | .0T66720 4701 | .402585 1602 471156 2188 | 1.25121 228 | 1.60420 420 1.17838 a7
+530 | .0762019 4&7e | .4OO9B3 1ses 469018 2180 | 1.24898 222 1.60000 420 | 1.17925 a7
+531 | .0757340 4ess | .399385 1sea | .466888 2122 1.24676 222 | 1.59580 418 | 1.18012 87
+532 | 0752682 4sas | .397792 1ss0 46UT66 2114 | 1.24454 222 1.59162 41e | 1.18099 ss
-533 | .OThBOUL 415 | .396202 1sas | 462652 2107 1.24232 222 | 1.58746 418 | 1.18187 as
534 | LOT43429 4sBs | .394617 1se1 460545 2088 | 1.24010 221 1.58330 414 | 1.18275 ss
+535 [ .073883% 4574 | .393036 1s7s 458446 2080 | 1.23789 221 1.57916 41s | 1.18364 ss
536 | .0734260 4554 | .391458 1573 456356 2084 | 1.23568 221 1.57503 411 | 1.18453 &s
<537 | .0729706 4saz | .389885 1ses 45472 2075 | 1.23347 221 1.57092 <11 | 1,18542 so
538 | .072517T4 4s12 | .388317 1ses 452197 2068 | 1.23126 220 1.56681 <os | 1.18632 so
+539 [ .0720662 4480 | .386752 1se1 -450129 2061 | 1.22906 =220 1.56272 408 | 1.18722 so
540 [.0716172 4471 | .385101 1ss7 448068 2053 | 1.22686 =220 1.55864 407 | 1.18812 s1
541 [.0711701 4450 | .38363% 1ss2 446015 2045 | 1.22466 220 1.55457 4o0e | 1.18903 s1
542 | .0707251 4428 | .382082 1548 443970 2088 | 1.22246 219 1.55051 404 | 1.18994 s2
543 | .0702822 4410 | .38053% 1545 441932 2080 | 1.22027 220 1.54647 403 | 1.19086 s1
544 | .0698412 4388 | .378089 1s40 439902 2023 | 1.21807 210 | 1.5hok) 4os 1.19177 ®3
<545 | 069402k 4ss® | 377449 1s37 -437879 2016 | 1.21588 218 | 1,53841 401 1.19270 82
546 | .0689655 4348 | .375012 1saz -435863 2008 | 1.21370 218 1.53440 @88 | 1,19362 s8
«SUT [ .0685306 4a2s | .374380 1s28 433855 2001 | 1.21151 218 1.53041 see | 1,19455 =4
548 | .0680978 4m0s | .372851 1s24 431854 1884 | 1.20933 218 1.52642 ss8 | 1.19549 s4
549 [ .0676669 4288 | .37132T7 1s21 . 429860 1887 | 1.20715 =18 1.5224) see | 1,19643 s4
+550 | 0672381 42es | .369806 1s1e 427873 1878 | 1.20497 217 | 1.51848 ses 1.19737 e«
+551 | .0668112 4243 | .368290 1s1a 42589k 1972 | 1.20280 =218 1.51453 ss4 | 1.19831 ss
+552 | .0663863 42830 | .366777 1so0s 423922 1ses | 1.20062 217 1.51059 sss | 1.19926 se
+553 [ .0659633 4208 | .365269 1s0s | 421957 1ess 1.19845 217 | 1.50666 ss2 | 1.20022 ge
<554 | 065542k 4181 | .363764 1501 419999 1851 | 1.19628 217 1.502T% sp1 | 1.20118 ge
+555 | +0651233 qxm | .362263 1497 | 418048 1ses 1.19411 218 | 1.49883 sso | 1.2021k se
+556 | JO64T062 4151 | .360766 1482 | .h1610k 1s3s | 1.19195 216 | 1.49493 sas | 1.20310 ss
557 | -0642911 418> | .359274 1480 | 414168 1eso | 1.18979 217 | 1.4910k sar | 1.20408 o7
+558 | 0638779 4118 | +357784% 14as | .412238 1s23 | 1.18762 215 | 1.48717 sa7 | 1.20505 es
559 | 0634666 4088 | +356299 1481 | .410315 1816 | 1.18547 216 | 1.48330 sas | 1.20603 es
+560 | .0630573 4075 | .354818 1478 408399 1810 | 1.18331 =215 147945 sse | 1.207Q1 ss
561 | 0626498 4054 | .353340 1474 | . 9 1s02 | 1.18116 216 | 1.47561 sss | 1.20800 g
+562 | .06224lk 4037 | .351866 1488 -LO4587 18ps | 1.17900 215 147177 sa2 | 1.20899 e
563 | .0618407 4018 | .350397 14s6 402692 1889 | 1.17685 215 1.46795 sa1 | 1.20998 100
564 | .0614389 sees | .348931 14es 400803 1882 | 1.17470 214 | 1.4641% sso 1.21098 101
+565 | 40610390 se7e | J3UTUES 14s8 +398921 1a75 | 1.17256 214 | 1.4603% s7e 1.21199 101
+566 | .0606411 see1 | .346010 14ss +397046 1885 | 1.17042 215 1.45655 s78 | 1.21300 101
567 | .0602450 spsa | 344555 1451 +395177 18e2 | 1.16827 214 | 1.45276 s7r | 1.21401 101 |
+568 | .0598507 sm2¢ | .34310k 1447 +393315 18s5 | 1.16613 214 | 1.44899 aye | 1.21502 102 |
+569 | 20594583 sBos | 4341657 1443 | .391460 184 1.16399 213 | 1.44523 s7s | 1.21604 108
+570 | .0590678 ssa7 | .340214 1440 389611 1842 | 1.16186 214 | 1.44148 S74 | 1.21707 10s
511 | 40586791 smes | ,3367Th 1436 | .387769 1sss 1.15972 213 | 143774 s7s | 1.21810 104
+572 | 0582922 sms0 | .337338 1432 | .385934 1amao 1.15759 213 [ 1.43401 s72 | 1.2191k 108
+373 | .0579072 s8s2 | .335906 1428 | .38410k 1g2 1.15546 213 | 1.43029 s7a | 1.22017 10s
-5Th | .0575240 sa1a | .334478 1425 | .382282 1s1e | 1.15333 212 | 1.42658 s70 | 1.22122 104
<575 | «0571427 ares | .333053. 1421 | .380466 1m10 1.15121 213 | 1.42288 ayo | 1.22226 10e
576 | 0567631 s777 | .331632 1417 | 378656 1s03 1.14908 212 [ 1.41918 ses | 1.22332 105
-3T7 | -0563854 s780 | .330215 1414 | .376853 177 1.14696 212 | 1.41550 sar | 1.22437 108
+578 [ .0560094 s7¢2 |.328801 1410 | .375056 1781 | 11448k 215 | 1.41183 sa7 | 1.22543 107
+35T9 | 40556352 g7za | «327391 1408 +373265 1784 | 1.24272 235 | 1.40816 ass | 1.22650 107
.580 | .0552629 +325985 371481 1.14060 1.koks1 1.22757
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580 [.0552629 a7oe | .325985 1408 .371481 1778 |1.14060 211 | 1,40451 mes | 1.22757 1los
581 | .0548923 =ssese | ,324582 1899 | .369703 1771 (1,13849 212 | 1 40087 =84 | 1.22865 108
582 |.0545235 se71|.323183 1ses |.367932 17ee|1.13637 211 | 1.39723 ss2 | 1.22973 108
583 | .0541564 aesa3 | .321788 1ss2 [ .366166 17s8 |1.13426 211 | 1.39361 asz | 1.23081 10s
584 1.0537911 3ess | .320396 1sss | .364407 17s3[1.13215 211 | 1.38999 se1 | 1.23190 110
585 [.0534276 seis | ,319008 1sses{.362654 1747 |1.13004 211 | 1,38638 360 | 1.23300 108
.586 | .0530658 ameoo | .317623 1381 | .360907 1741 [1.12793 210 | 1.38278 ass | 1.23409 111
587 | .0527058 asas | .316242 1377 | .359166 1734 [1.12583 210 | 1.37919 @s8 | 1.23520 111
588 | .0523475 asee | .314865 1374 | .357T432 172e [1.12373 211 | 1.37561 3857 | 1.23631 111
589 |.0519909 as4s | -313491 1370 | -355703 1722 [1.12162 210 | 1.37204 ass | 1.23742 112
+590 |.0516361 ssa1 |.312121 1a3e7 | .353981 1717 |1.11952 209 | 1.36848 sss [ 1.23854 112
<591 | .0512830 8514 | .310754 1363 | .352264 1710 [1.11743 210 | 1.36493 355 | 1.23966 113
<592 [.0509316 s4s8 | .309391 1360 [.350554 170s |1.11533 210 | 1.36138 as3 | 1.24079 113
+593 | .0505818 a4e0 | .308031 13se | .348849 1ees [1.11323 208 | 1.35785 353 | 1.24192 114
594 1.0502338 s4es3 | .306675 1ss2 | 347150 1ee2 |1.1111h 208 | 1.35432 ss2 | 1.24306 114
.595 | .0498875 3446 | .305323 1a3s0 | .345458 1e87 [1.10905 208 | 1.35080 as1 | 1.24420 11s
596 | .0495429 s42s | .303973 1345 | .343771 1ee1 |1.10696 20s | 1.34729 3so | 1.24535 11e
.597 | .0492000 8413 |.302628 1342 |.342090 1675 |1.10487 208 | 1.34379 350 | 1.24651 116
598 | .0488587 s3es | .301286 1339 | .340K15 1ees [1.10278 =208 | 1.34029 348 | 1.24767 116
599 | .0485192 =380 | .299947 1335 | .338746 1663 | 1.10070 209 | 1.33681 348 | 1.24883 117
.600 |.0481812 sse=z |.298612 1331 |.337083 1e8se [1.09861 20s | 1.33333 s4s | 1.25000 117
.601 | .O478450 ss4s |.297281 1328 | .335425 1es1 [1.09653 208 | 1.32987 s4e | 1.25117 118
.602 | .O475104 a3s0 | .295953 1325 | .333774 1e4e | 1.09445 208 | 1.326L41 34s | 1.25235 119
.603 | LOMT1TTA s312 | 294628 1321 | .332128 1641 [1.09237 208 | 1.32295 344 | 1.25354 119
604 | .0468462 s2e7 | .293307 1318 | .330487 1e34 [1.09029 208 | 1.31951 s43 | 1.25473 118
.605 |.0465165 s=2e1 |.291989 1314 |.328853 1623 |1,08821 207 | 1,31608 343 1.25592 121
.606 |.046188k =2es | 290675 1811 | 327224 1623 |1,0861k 207 | 1,31265 842 1.25713 120
-607 |.0U58620 3248 |,28936k 1308 |.325601 1e1s |1.08407 208 | 1.30923 s41 | 1,25833 121
.608 | 0455372 asza2 | .288056 1304 |.323983 1612 |1,08199 207 | 1,30582 s41 1.25954 122
.609 |.0k52140 =215 | 286752 1301 |.322371 1€07 [1,07992 207 | 1.30241 8ss | 1.26076 123
610 |.0448925 =200 |.285451 1207 |.320764 1601 [1,07785207 | 1.29902 338 1.26199 123
611 |.0M45T25 arss | ,284154 1284 |.319163 1ses |1,07578 206 | 1.29563 sss 1.26322 123
.612 |.0M425k2 =168 |.282860 1201 |.317568 1sso |1.07372 207 | 1.29225 as7 1.26445 124
.613 | .043937h a1s2 |.281569 1287 |.315978 1s84 |1.07165 206 | 1.28888 as7 | 1.26569 12s
614 |.0436222 3138 |.280282 1284 |.31439% 1578 [1.06959 20e | 1.28551 ass | 1.2669k 125
.615 [.0433086 a1®o |.278998 1280 |.312815 1574 |1.06753 207 | 1.282163s8s | 1.26819 125
.616 | ,0429966 s10s | .27T718 1277 | .311241 1s88 |1.06546 208 | 1.27881 ss4 1.26944 127
.617 |.0426861 s0ss | 276441 1274 | ,309673 1562 | 1.06340 205 | 1.27547 sss 1.27071 127
618 |.0k23TT2 3078 | 275167 1271 | .308111 1s57 |1.06135 208 | 1.27213 aa=2 1.27198 127
.619 | .0420699 so0ss | ,273896 1267 | .306554 1ss2 |1,05929 206 | 1.26881 =32 1.27325 128
.620 | .OL1T641 3042 | 272629 1264 [.305002 1547 [1.05723 205 | 1.26549 saz | 1.27453 120
.621 |.0414599 s027 |.271365 1260 | .303455 1s41 |1.05518 208 | 1.26217 aso | 1.27582 128
.622 | 0411572 so12 |,270105 1257 |.301914 1sas | 1.05312 205 | 1,25887 aso 1,27711 130
.623 |.0408560 2996 |.268848 1254 |.300378 1s30 [1.05107 205 | 1.25557 s2e | 1.27841 130
.62k | ,0405564 2880 | 267594 12s1 | .298848 1s2e |1.04902 20s 1.25228 a2s | 1.27971 131
.625 [,0402584% 2066 | 266343 1247 | .297322 1s20 | 1.0469T 205 1.24900 s28 | 1.28102 132
.626 |.0399618 =zss0. | .265096 1244 |.295802 1s1s |1.04492 z0s | 1.245T2 sz7 | 1.2823k4 1a2
.627 |.0396668 2038 | .263852 1241 |.294287 1s0s |1.04287 205 | 1.24245 aze | 1.28366 1aa
.628 |.0393732 2820 | .262611 1238 | .292778 1sos | 1.0 204 | 1.23919 szs | 1,28499 134
.629 |.0390812 =2g0s | .261373 1234 |.291273 148 |1.03878 205 | 1.2359k sas 1,28633 134
.630 |.0387907 =2ss1 |.260139 1281 | .28977h 1484 |1.03673 204 1,23269 a24 | 1.28767 1as
.631 |.0385016 2g7s |.258908 1228 | .288280 1488 |1.03469 204 | 1.22945 s=2a | 1.28902 1as
.632 |,0382141 2861 |,257680 1224 |.286791 1484 |1,03265 204 | 1.22622 328 | 1,29038 136
.633 |.0379280 2845 |.256456 1222 |.285307 1479 |1,03061 204 | 1.2229932z | 1,2917kh 136
.634 |,0376435 2831 |.255234 1218 |.283828 1473 [1.0285T7=204 | 1.21977822 | 1.29310 188
.635 [.037360% 2816 |.254016 1215 | .282355 14es |1.02653 204 | 1.21655320 | 1.29448 138
.636 |.0370788 2802 |.252801 1212 | .280886 1484 |1.02449 204 | 1,21335 20 | 1.29586 13s
.637 |.0367986 2787 | .251589 1208 |.279422 1458 [1.02245 208 | 1.21015 320 | 1.29725 138
.638 |.0365199 2772 | .25038L 120e | .2T7964 1454 |1,02042 204 | 1.20695 318 | 1.2986k 140
.639 |.0362427 2758 | .249175 1202 | .276510 1448 | 1.01838 203 | 1.20377 318 | 1.3000k 141
.640 | ,0359669 247973 .275062 1,01635 1.20059 1.30145
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t a(t) b(t) c(t) a(t) e(t) £(t)
.60 1.0359669 2743 .247973 1188 | .275062 1444 |1.01635 208 | 1.20059 s1s| 1.30145 141
641 1.0356926 2729 | -2467T4 1198 | -273618 1489 [1.01432 o0e | 1.19741 a17( 1.30286 142
642 1 .035M1 9T ovis | -2455T8 < y1ga | -2T2179 1esa |1-01228 . oos | 1.1942hk a1s| 1.30428 148
643 1.0351482 00 | 244386 1180 | .270745 1428 |1.01025 =208 |1.19108 31s| 1.30571 148
644 | 0348782 2ese | .243196 1186 | .269317 1424 |1.00822 =203 |1.18793 s1s 1.30714 14s
645 1.0346096 2672 .242010 1183 | .267893 1420 [1.00619 208 | 1.18478 s14| 1.30859 145
646 | .0343424 =2ess| .2L0B27 1180 |°.266473 1414 |1.00416 202 |1.18164 =14 | 1.31004 145
.647 | .0340766 2848 .2396L7 1177 .265059 1408 [1.0021k 202 | 1.17850 s=1a 1.31149 147
.648 |.0338123 2630 .238470 1174 | .263650 140s |1.00011 =208 | 1.17537 812 1.31296 146
.649 |.0335493 2615 | .237296 1171 | .262245 1400 | .998084 zo2s|1.17225 a1a| 1.31442 148
.650 | .0332878 =2e02 | .236125 11e7| .260845 1394 .996059 2024 1.16913 311 1.31590 148
651 [.0330276 2587 | .234958 11es | .259451 1381 [ .994035 =023 1.16602 =11 | 1.31739 148
.652 |.0327689 2574 | .233793 11e€1 | .258060 1385 | .992012 =2022|1.16291 310 1.31888 1so
.653 |.0325115 =2seo | .232632 11se | .256675 1881 | .989990 =2022|1.15981 308 | 1.32038 1s1
654 |.0322555 2546 | .231473 11ss| .255204 1376 | .987968 =021|1.15672 aos| 1.32189 1s1
.655 | .0320009 =2s32 | .230318 11s2| .253918 1371 .985947 2020 1.15363 308 | 1.32340 1s2
656 | .031T477 2519 | .229166 1148 | .252547 1387 | .983927 =2018|1.15055 aoa| 1.32492 1s3
<657 [.0314958 =2s0s | .228017 114e | .251180 13e1 | .981908 =2o01e| 1.14747 =07 | 1.326L5 1s4
.658 [.0312453 2481 | .226871 1143 | .249819 1a3s8 | .979889 =2o018| 1.14LL0 308 | 1.32799 1s4
659 |.0309962 =2478| .225728 11ss | .248L61 1a3s2 977871 =2o017| 1.14134 308 | 1.32953 1se
660 [.0307484 2464 | .224589 11a7 | .247109 1348 | .975854 =016 1.13828 =os| 1.33109 1se
661 |.0305020 2451 | .223452 1134 | .2L5T61 1344 .973838 2016 1.13523 30s | 1.33265 1s7
662 |.0302569 2438 | .222318 1181 | .244M17 1338 | .971822 2015 1.13218 304 | 1.33422 1s7
663 [.0300131 2424 | .221187 1127 .243079 1334 | .969807 =01s| 1.12914% so4| 1.33579 1se
664 [.0297707 2411 | .220060 1125 | .2B1745 1330 | .967792 =2018| 1.12610 s0s| 1.33738 1se
665 |.0295296 2897 | .218935 1121 | .24ok15 1325 | .965779 2014 1.12307 302 | 1,33897 180
666 |.0292899 2384 | .217814 1119 | .239090 1321 .963765 =2012| 1.12005 302 1.34057 1e1
.667 |.0290515 =2a71 | .216695 111s| .237769 1818 | .961753 =2012| 1.11703 302 1.34218 1e1
.668 |.0288144 28s8 | .215580 1118 | .236453 1811 | 959741 2011 31,11401 300 | 1,34379 163
.669 |.0285786 =284s | .214467 1108 | .235142 1307 | ,957730 2011 1.11101 801 | 1,3454k2 168
.670 |.02834k41 2332 | .213358 1107 | .233835 1802 | .955719 =2011|1.10800 300 | 1.34705 16s
671 (.0281109 23lg | .212251 1108 ( .232533 1288 [ .953708 =2008( 1.10500 299 [ 1.34870 1e4
.672 | .0278790 =306 | .211148 1101 | .231235 12904 .951699 2008 1.10201 =298 | 1.35034 168
673 | 0276484 2293 | .210047 107 | .229941 1288 | .949690 =008 1.09902 298| 1.35200 167
674 | .0274191 2280 | .208950 10ss | .228652 1285 | .94TEBL 2008 | 1.0960% sgg [ 1.35367 168
675 | .0271911 2287 | .207855 1082 | .227367 1280 .945673 2008 | 1.09306 297 | 1.35535 1es
<676 | .02696k44 2255 | 206763 1088 | .226087 1276 | .943665 =2007| 1.09009 =287 [ 1.35703 170
-677 | .0267389 2241 | 205675 o0se'| .224811 1272 | .941658 2007 1.08712 =26 [ 1.35873 170
-678 | .0265148 2229 | 204589 4082 | .223539 1267 | .939651 =006 | 1.08416 =295 | 1.36043 171
.679 [ .0262919 2217 | ,203507 1080 | 222272 1263 .937645 2006 [ 1.08121 286 | 1.36214 172
.680 | .0260702 2204 | .202427 1077 | .221009 12s8 +935639 2008 | 1.07825 284 | 1.36386 17s
681 [.0258498 2181 | .201350 1074 | .219751 1254 | .933633 =200s | 1.07531 285 | 1.36559 174
.682 | .0256307 2178 | .200276 1071 | .218497 1250 | .931628 =004 | 1.07236 28s | 1.36733 17s
.683 | .0254128 2166 | .199205 1068 | .217247 1246 | .929624 =200s | 1.06943 204 | 1.36908 17
.68l [.0251962 2154 | .198137 10es | .216001 1241 <927619 2004 | 1.06649 292 | 1.37084 17¢
.685 | .0249808 2141 | .197072 1oez | .214760 1287 | .925615 =200s | 1.06357 =283 | 1.37260 178
.686 | .0247667 2129 | .196010 1058 | .213523 1233 .923612 2004 ( 1.06064% 291 [ 1.37438 178
687 | .0245538 2117 | 194951 10se | .212290 1228 | .921608 =2008 | 1.05773 2s2 | 1.37616 1s0
.688 | .0243421 2104 | .193895 1los4 | ,211062 1224 .919605 2002 | 1.05481 =281 | 1.37796 180
.689 | .0241317 2083 | .1928k1 1050 | .209838 1221 .917603 2003 | 1.05190 2so | 1.37976 1s2
.690 | .0239224 2080 | .191791 1048 | .208617 1215 .915600 2002 | 1.04900 280 | 1.38158 1az
.691 [.0237144 2088 | .190T43 1044 | .207H02 1212 .913598 2002 | 1.04610 2g0 | 1.38340 184
692 |.0235076 20ss5 | .189699 1042 | .206190 1208 | .911596 2001 | 1.04320 28s 1.38524 184
.693 | .0233021 2044 | .188657 10s3s | .204982 1203 .909595 2002 | 1.04031 288 | 1.38708 1ss
-69% | .0230977 2032 { .187618 1086 | .203779 1198 | .907593 2001 { 1.03743 288 1.3889% 1ss
.695 | .0228945 =2020-| .186582 1033 | .202580 1185 .905592 2001 | 1.03455 288 | 1.39080 1ss
.696 [.0226925 2008 | .185549 1030 | .201385 1181 .903591 2001 | 1.03167 287 | 1.39268 188
.697 | .0224917 1sese | .184519 1028 | .200194 1187 .901590 2001 | 1.02880 287 | 1.39456 180
.698 | .0222921 1984 | ,183491 1024 | .199007 11a2 .899589 2000 | 1.02593 =287 | 1.396L46 1s0
.699 | .0220937 1972 | .182467 1022 | .197825 1178 .897589 2001 | 1.02306 =286 | 1.39836 182
.700 [ .0218965 .181445 .196646 .895588 1.02020 1.40028
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TABLE I.— CONTINUED

NACA TN 2744

( a(t) b(t) c(t) a(t) e(t) £(t)
-700 | 40218965 1ee1 | .181445 1018| .196646 1174 | .895588 =000 |1.02020 285 | 1.40028 1sa3
«TO0L | .021700k 1s4s | L180426 101s| 195472 1171 | .893588 =000 1.01735 e85 |1.40221 184
702 | 0215055 1ea7 | +1T9411 2014) .194301 11ee | .891588 2001 1.01450 =ss | 1.40415 184
-703 | .0213118 1e2s | .178397 1010| ,193135 11e2 | ,889587 2000 1.01165 =284 |1.40609 o6
.70k | 0211193 1814 177387 1007 .191973 11se | ,887587 2000 |1,00881 284 | 1.40805 187
+705 | .0209279 1sos | .176380 100s | .190814 11s4 | 885587 2000 1.00597 =284 |1.41002 189
706 | .0207376 1ss1 | .175375 1001 | ,189660 1is0 .883587 2000 1,00313 =2es [1.41201 1ss
~TOT | .0205485 1879 | .1TH3T4 see | .188510 114e .881587 2000 |1.00030 =88 |1.414%00 =00
-708 | .0203606 1see | .173375 sse | .18736k 1143 | .879587 2000 | .997h75 2828 |1.k1600 202
2709 | 40201738 1857 | 172379 o4 ol 11a3s | .877587 2000 | .994652 2818 | 1.41802 =203
+710 | 40199881 1845 | «171385 sso -185083 1134 | .875587 2000 | .991833 =281s|1.42005 204
.711 | 0198036 1g3¢ | .170395 sss 183949 1130 | .873587 2000 | .989018 =811 1.42209 =05
«T12 | .0196202 1822 | ,169407 s8s .182819 1127 | 871587 2000 | ,986207 2807 |1,4ok1l, 208
-T13 [ 0194380 1811 | 168422 ee1 | ,181692 1122 | 869587 =001 .983400 2804 |1 Lo6pp 207
JT1k | ,0192569 1s01 | ,16T441 sso .180570 111s | ,867586 2000 | ,980596 2800 1.42827 208
-T15 | ,0190768 17as | .166461 s76 | .1T945L 1114 | .865586 =001 977796 =27es| 1.43036 =210
<716 | ,0188979 1777 | .165485 o74 -178337 1111 | .863585 2001 | .975000 272 | 1.43246 211
.T17 | 0187202 1787 | .164511 s70 177226 1107 | .861584 2000 | .972208 =27as |1.43457 =212
2718 | 0185435 1738 | .163541 ses 176119 1108 | .85958k 2001 | .969419 =27as |1.43669 214
«T19 | L0183679 1744 | .1625T2 ses .175016 10ss | .857583 2002 | .966634 2781 | 1.43883 215
+720 | .0181935 1734 | .161607 oe= +173917 1085 | «855581 2001 | .963853 z77s | 1.44098 216
+721 | ,0180201 1723 | .160645 @eo | .172822 1oe1 | .B53580 2002 | 961075 z77a 144314 217
-722 | LOL78¥T8 1712 | .159685 ss7 | .1T1731 1088 | .851578 2002 2958301 2771 144531 219
.723 | LOLT6766 1701 | .158728 os4 -170643 1084 | .BU95T6 2002 | 955530 =zres| L.ULT50 220
<T2k | 0175065 1es0 | -15TTTh ss1 | .169559 107e | BYT5TE 2002 <952762 2784 | 144970 22
+125 | 0173375 1a7e | .156823 s4s | .168480 107s | BU5572 z00a| .9k 2780 1.45191 222
+726 | LO1T1696 1689 | +15587T4 sas | .16ThO% 1073 | 843569 2008 | -OWT238 27m7 1.45413 224
«727 | 0170027 1esa | +154928 943 | .166331 108s | «841566 2004 | . 1 z7s4| 145637 226
<728 [ .0168369 1648 [ -153985 s40 | .165263 108s | +839562 2004 | -OMIT2T 27m1 1.45863 226
+T29 | .0166721 136 | «153045 sas | .164198 1061 | 837558 2004 | 938976 2747| 1.46089 228
730 | 40165085 1e2ze | .152107 sas | .163137 1osT +835554 2004 | .936229 =2744|1.46317 228
<731 | .0163459 1618 | .151172 832 | .162080 1o0ss 833550 200s| .933485 2741 1.46546 =281
.732 | .0161843 180s | .150240 e2e | .161027 10s0 831545 2008 | .93074: =z7es| 1.46777 232
+T33 | 40160238 1s84 | .149311 s27 | .159977 104e +829539 2005 | .928006 2734 1.47009 234
T34 | 015864k 1584 | .148384 o924 | .158931 1042 | .82753%k =007 2925272 =2732| 1.47243 235
«T35 [ .0157060 1s74 | 147460 s21 | .157889 1038 | .825527 =006 2922540 =2728|1.47478 =237
-736 | .0155486 1ses | .146539 e1s | 156850 10s4 | ,823521 =008 2919812 2728| 147715 237
+T37 | .0153923 1sss | .145621 s1e | .155816 1os2 | ,821513 2007 | ,917086 =722 1.47952 =240
-738 | .0152370 1s4s3 | .144705 s1s | .154784 1027 | .819506 2008 .914364 =2718|1,48192 241
«739 | .0150827 1sas | .143792 si1o0 «153757 1024 | .81Th9T 2008 | .911645 =717 1.48433 242
«Tho | .01h929h 1s22 | ,142882 sos | .152733 1020 815488 2008 | .908928 2713 1.48675 =244
«Thl | 0IXTTT2 1s12 | .1419Th sos | .151713 1o1e | 813479 =010 .906215 =2711|1.48919 =248
«Th2 | L0146260 1502 | 141069 so2 | .150697 1013 811469 2011 | ,903504 2708|1.49165 247
-T43 | 0144758 142 | .24016T aes | .14968% 1008 .809458 2011 | .900796 =270s|1.49412 =248
<Thh [ 0143266 1481 | .139268 as7 | 148675 100s | .BOTLET 2012 .898091 =2702|1.49660 =251
+T45 | .0141785 1472 | .138371 sse 147670 1002 | .805435 2012 | ,895389 2700|1.49911 =251
LT46 | .0140313 1482 | LA3T4TT ss2 | .146668 sss .803423 2014 | ,892689 2897|1.50162 254
-T47 | 0138851 1451 | .136585 sse | .145670 sss .801k09 2013 | ,889902 2684|1.50416 255
-T48 | .0137400 1442 [ 135697 sse | .1u4675 se1 | .799396 =01s | .887298 2882 1.50671 256
T49 | 0135958 14a2 | .13U811 ss3 | .14368%4 sa7 -T97381L 2018 | 884606 2888(1,50927 259
750 | 40134526 1422 | .133928 ss1 | .142697 ses .795365 2016 | .881917 =2sss|1.51186 =eo
-T51 [ .013310k 1412 | ,133047 s7s | 141713 se1 | .793349 =017 .879231 2684| 1.51446 =ze2
2752 | 40131692 1402 | .132169 875 .140732 78 «791332 2018 | .876547 =2882|1.51708 =2es
-753 | .0130290 1asa | .131294 s7a3 | .139756 s7s | .789314 =zo18| .873865 =2e78|1.51971 zes
754 | .0128897 1s3as | .130421 ses | .138783 s70 787296 =020 | .871186 =267s|1.52236 =267
755 | .0127504 1a7s | .129552 ses | .137813 ses .785276 2020 | .868510 2874|1.52503 =289
2756 | 0126141 1384 | .128684 sss | .136847 ses | .783256 2021 .865836 =2872|1.52772 270
<757 | JOL2WTTT 1354 | .127820 sz | .135884 sss .781235 2022 | .863164 =2870|1.53042 272
-758 | L0123423 1345 | .126958 ese | .134925 sss | .T79213 zo02a .860L4ok 28e7|1.53314 274
+759 | 0122078 1334 | .126099 &s7 | .133970 ss2 «TT7190 2024 | .857827 28ss5|1.53588 =27e
.760 | .0120744 125242 .133018 «T75166 .855162 1.53864
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a(t)

b(t)

c(t)

a(t)

e(t)

£(t)

.T60
.T61
.T62
763
76k

765
766
767

769
770

772
.T73
STTh

oI5
.TT6
77
778
JT79

.780
781
.782
.783
.78k
.785
786
787
.789

+012074k 132¢
.0119418 1a1s
.0118102 1a0e
0116796 1288
.0115498 12g7

.0114211 1279
.0112932 1288
.0111663 1280
.0110403 1251
0109152 1241

20107911 1232
0106679 1224
.0105455 1214
.0104241 1205

.0103036 1

.0101840 1

1s6

187

.0100653 1178
.0099475 1168

.0098306 1
.0097145 1

0095994 1

lsl
1s1

1438

0094851 1133

.0093718 1

128

.0092592 1118
.0091476 1108

.0090368 1089

.0089269 1

080

.0088179 1082
.008T097 1074

.0086023 1

o84

.0084959 1057
.0083902 1048

.0082854 1
.0081815 1

038
081

.0080784 1023

.0079761 1014
.0078T4T 1007

-0075753

L00THTTL
0073798
.0072833
0071876
0070927

.0069986
0069052
.0068127
.0067210
0066301

.0065400
.0064506
.0063620
.0062742
.0061872

.0061009
0060154
.0059307
0058467
.0057635

.0056811

287
880
s82

873

857
948
541

934
825
917
209
801

894

ars
870
883

855
B47
840
as2

.125242 gsa
124389  es2
2123537 gas
122689  a4e
121843 g4a

2121000 841
.120159 sas
.119321 s83s
.118486 saz
117654 830

.116824 s28
.115996 824
115172 822
114350 820
113530 &1e

112714 s1s
.111899 g11
.111088 808
.110279 sos
-109473  sos

.108669 so1
.107868 7es
107070 7ee
.106274 783
.105481 7m0

.10k6Q1 78
.103903 78s
.103118 78s3
102335 78O
.101555 77T

s

.100778

.100003 772
.0992306 7e98
.0984610 7ees
0976941 7844

0969297 7617
.0961680 - 75891
.0954089 7s6s
0946524 7538
.0938985 7s1a

.09314T72 7487
.0923985 7461
.0916524 743s
.0909089 7408
.0901680 73sa

0894297 7357
.0886940 7381
.0879609 7304
.0872305 7279
0865026 7253

.0857773 7227
.0850546 7201
.0843345 7175
.0836170 7148
.0829021 7123

.0821898 7097
.0814801 7071
.0807730 7045
.0800685 7018
.0793666 essa

.0786673

.133018 g4
+132070 s4s
2131125 g4z
.130183 sas
2120245  gay

.128311 ga1
.127380 928

.125528 s21
124607 817

.122776 10
.121866 so7r
.120959 so3
.120056 ®01

.119155 sse
.118259 so4
.117365 s8s0

.114706 880
.113826 a77
.112949 873
.112076 ses
111207 887

.110340 883
.109477 s&so
.108617 sse
.107761 ss3
.106908 saso

.106058 847
.105211 s&43
.104368 840

102692 s33

.101859 830
.101029 827
100202 824
.0993783 a202
.0985581 8170

.0977411 8137
.09692Th 8104
.0961170 so72
.0953098 8040
.0945058 8007

.0937051 7975
0929076 7943
.0921133 7810
.0913223 7878
.0905345 7B48

.0897499 7815
.0889684 7782
.0881902 7750
.0874152 7718
.0866434 7ess

.0858748 7esa
.085109% 7e23
+08U34TL 7580
.0835881 7ss9
.0828322 7527

0820795

.TT5166 20268
<T73140 2028
STT1114 2027
.T769087 2028
.T67059 2028

.765030 2030
.763000 20a1
.T760969 2033
.758936 2034
.756902 2034

754868 =037
.752831 =oa7
.750794 20as
.Th8756 2040
.TH6TLE 2041

JTHUETS 2043
.T42632 2043
.T40589 2048
.738543 2048
.T36497 2048

.T344k9 20s0
.732399 2051
.730348 20s2
.728296 2054
. 726242 20s8

.72k186 =zo0s7
. 722129 20s8
.T20071 2081
.718010 2082
.T15948 20e4

.713884 2085
.711819 =20e7
.T709752 2069
.707683 2071
.T705612 2073

-7103539 2074
.T701465 2077
.699388 2078
.697310 2080
.695230 2083

693147 2084
.691063 2087
.688976 =088
.686888 2091
684797 2082

682705 2085
.680610 2098
.6’(8512 2099
.676413 2102
.674311 2104

.672207 2108
.670101 2108
.667992 2111
.665881 2114
.663767 2118

.661651 2118
.659532 2121
L65Th11 2124
.655287 2127
.653160 2129

.651031

.855162 2883
852499 zego
849839 2es9
.84T180 2686
L8Ul52k ogsy

.841870 2653
.839217 =28s0
.836567 2e4s
.833919 2846
.831273 2e4s

.828628 =e42
.825986 2841
823345 2838
.820706 2837
.818069 =zeas

.815434 2634
.812800 2eaz
.810168 2830
.807538 2829
.80k909 2628

.802281 2825
.799656 2825
.T797031 2823
.T94408 26821
.T91787 2820

. 789167 2618
.T86548 2618
.783930 ze1e
.781314 2615
.T78699 2614

T76085 2613
JTT73472 2812
.T70860 2611
.768249 2e08
.T65640 2809

'753031 2808
.76014,23 2607
.T57816 2808
+155210 =608
752605 2805

+ 750000 2604
.TH7396 2603
.TH4793 2602
.T42191 2802
.739589 2602

.736987 2801
734386 2600
.T31786 2600
.729186 25889
.T26587 =2s98

‘723988 2599
.721389 2s99
.T18790 2s8s8
.T16192 2s99
.T13593 2ss8

.T10995 =2ss8
.T08397 2598
.705799 =2se8
.T03201 2s98
.T00603 2589

698004

1.53864
1.54k2
1.54422
1.54703
1.5k987

1.55272
1.55560
1.55849
1.561k0
1.56434

1.56729
1.57027
1.57326
1.57628
1.57932

1.58238
1,58546
1.58856
1.59169
1.59484

1.59801
1.60120
1.604k2
1.60766
1.61093

1.61422
1.61753
1.62087
1.624k23
1.62762
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g RRBEY 8%
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GRER GRER

£
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1.63104 544
1.63448 847
1.63795 s4e
1.6414Y4 ss2
1.64496 ass

1.64851 ssT
1.65208 381
1.65569 %68
1.65932 se8
1.66298 ses

1.66667 872
1.67039 8T74.
1.67413 s78
1.67791 sai
1.68172 ss4

1.68556 @8T
1.68g43 380
1.69333 Se4
1.69727 see
1,70123 400

1.70523 404
1.7092T7 406
1.71333 <10
1.T1743 414
1.72157 417

1.7257Th 421
1.72995 424
1.73419 428
1.73847 4a2
1.74279 4ss
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TABLE I.— CONTINUED

NACA TN 274k

a(t)

b(t)

c(t)

da(t)

£(t)

0056811
+ 0055994
.005518%
0054382
- 0053587

.0052800
0052020
.0051247
.0050482
.00k9T72k

+0048973

:ook7h93
0046764
0046041

.0045326
.0044618
-0043917
.0043223
.0042535

.0041855
.0041182
.00%0515
0039855
.0039202

0038556
0037917
0037284
-0036658
0036038

0035425
.0034819
.0034219
.0033626
.0033039

0032459
.0031885
.0031318
«0030757
.0030202

0029653
.0029111
.0028575
.0028045
0027522

0027004
.0026493
0025987
.0025488
.0024995

.0024508
0024026
0023551
0023081
.0022618

»0022160
.0021708
.0021262
.0020821
.0020387

.0019958

817

T44

715

708
701
694
8as
880

873
887
880
853
846

838
833

820
els

808
800
5838
587
580

574
587
561
555
549

542
5388
580
523
518

511
508

499
493

487

482
475
470
4683
458

452

446
441

4289

0786673
0779706
0772765
-0765850
.0758961

0752098
.0Tk5261
0738450
.0731665
.0724906

.0718173

«0691501

.0684898
.0678321
0671770
0665246
0658747

+0652275

.0620305
.0613989
.0607700
.0601437
.0595200

.0588989
0582805
0576647
.0570515
«0564410

0558331
<0552278
0546252
.0540252
0534279

0528332
0522412
.0516518
.0510651
.0504810

8987
6941
8915
6888
8883

6837
68811
8785
8759
8733

8707
888l
8855
8828
68603

8577
6551
8524
8499
8472

8447
8420
8394
8368
6341

8318
6289
62683
8237
68211

8l84
€lss
8132
6105
8079

8053
8028
68000
5973
5947

5820
5894
5887

5841
5814

5788
57€1
5734
5707
56881

5854
5827
56800
5573
5547

5519
5492
5485
5439
S411

.0820795
.0813300
.0805836
.0798404
+0791003

.078223l+
.0776296
0768990
.0761716
0754473

0747261
0740080
-0732931
.0725813
.0718727

.0711672

. 0629436
.0622784
.0616164
.0609575
0603016
0596488

0589992
.0583526

.0577091
0570687
«0564314
«0557971
0551659

-0545379
0539129
0532909
.0526721
20520563

.0514436
.050834%0
-0502275
.olkg6241
-0k90237

.0l8L26L
.0l78322
.O472411
.0466530
. 0460681

0454862
«ObhgoTh
0443317
0437590
.0431895

0426231

7495
7464
7432
7401
7368

7338

7274
7243
7212

7181
7148
7118
7088
7055

7025
8883
8881
6831
6888

6889
8837
8808
8778
8744

8713

8852
8820
8588

8559
e8s28
84986
8468
84385

8404
8373
8343
8312
8280

8250
8220
slas

8lss
8127

8088
8065
8034
8004
5873

5942
5911
5881
5848
5819

5788
5757
5727
5885
56864

.651031
.648899
L6U6TEL
64626
642486

640343

633895
-631739

.629581
.627h19
625254
.623086
.620915

.6187k0
616562
.614380
.612195
610006

.607814
.605618
.603418
.601215
-599008

596797
594

-502363
590140
587913

585682
583446
581207
578962
576714

STHI6L
572204
569942
567675
565403

.563127
560846
+558560

+556269
553973

+551671
549365
. 547053
Su4T36
542413

-54008)
-537750
+535410
+533065
-530713

-528355
+525992
523622
.521245
.518863

516474

2132
2135
2138
2140
2143

2147
2149
2152
2158
2158

2182
21es
21es8
2171
2175

2178
2182
2185
2lsas
2182

2186
2200
2208
2207
2211

2215
2218
2223
2227
2231

2238
22388
2245
2248
2253

2257
2282
2287
2272
2278

2281
2288
2291
22986
2302

2308
2312
23817
23823
23829

2834
2340
2345
23852
2358

2383

2370

2377
2882
23889

+593365
+590714
.588061
585404
582745

580083
S5TT418
«5THT50
-572079
569404

566726
564045
561360
558671
«555979

553283
+550583
547880
545172
-5k2k59

-539743

2588
2539
2588
2588
2800

2800
26800
2801
2802
2802

2803
2803
2605
26805
2808

2807
26808
2608
2810

648548 2612

2812
2614
28l8
2ele
2els

2820

2823
2825
2827

2828
2830
2633
2884
2837

2638
2641

2648
2648

26851
2653
2657

2858
2682

2e8s
2688
2871
2875
2678

2681
2885
2888
2892
2886

2700
2708

2713
2718

174714
1.75153
1.75596
1.76044
1.76495

1.76950
1.77409
1.77872
1.7834%0
1.78811

1.79287
1.79768
1.80253
1.80743
1.81237

1.81736
1.82239
1.82748
1.83261
1.83779

1.84302
1.84831
1.85365
1.85903
1.86448

1.86998
1.87553
1.8811%
1.88681
1.89253

1.89832
1.90416
1.91007
1.91604
1.92207

1.92816
1.93433
1.94056
1.94685
1.95322

1.95965
1.96616
1.97274
1.979%0
1.98613

1.9929%
1.99982
2.00679
2.01384
2.02097

2.02818
2.035k9
2.04288
2.05036
2.05793

2.06559
2.07335
2.08121
2.08916
2.09722

2.10538

438
443
448
451
455

459
483
488
471
478

481
485
490

498

508

851

681

ess
887
705
7138
721

781
738
748

7686

788
795
808
8le

:\W




NACA TN 274k

TABLE I.— CONCLUDED

t a(t) b(t) c(t) ait) e(t) £(t)

880 | .0019958 424 | .0k14998 sasa| .OM26231 seas | .5164Th 2388 | 539743 =2721| 2.10538  aoq
.881 | .0019534 417| 0409615 sss7| 0420597 s608 | .514OT8 2408 | .537022 2726| 2.11365  as
.882 | .0019117 413 ,04OU258 s328| LOUIUGOM ss72| L511675 2408 | 534206 27a0| 2.12202 848
883 | .001870k 406 | .0398929 sa30z| .04OGU22 ss40| 509266 2416 | .531566 27as 2.13050  geo|
.88k | .0018298 401 | .0393627 s27s| 0403882 =810| .506850 2424 | .528831 273s| 2.13910 gy
-885 | .0017897 3es [ .0388352 s247| .0398372 s47s | .504426 asso | .526092 274s| 2.14781 asa
.886 | .0017501 as0 | .0383105 s5220| .0392893 s44s .501996 2438 | .523347 27s0| 2.1566k se4
887 1.0017111 ses | ,0377885 sisz2| .0387445 5417 499558 =244s | 520597 =27ss 2.16558 o7
888 | .0016726 378 | .0372693 s1es| .0382028 s38s | 497113 =245 | 517842 2761 2.17k65 919
.889 | .0016347 374 | .0367528 s137| .0376642 s354 4ok660 2460 | ,515081 =27ee| 2.18384 sas
.890 | .0015973 ass | .0362391 s10s| .0371288 saz24 | .492200 =z4e8 | .512315 2771 2.19317 s4e
.891 | L001560k ses | 0357282 sos2 | ,036596k s283 | 489732 2477 | 50954k 2778 | 2.20263 ess
.892 | .0015241 sss | .0352200 soss | .0360671 s261 | 487255 2484 506766 =2783| 2.21221 s73
-893 | .0014883 asa | LO34TILT soze [ .0355410 s230 | LUBUTTL 2452 | 503983 2790 | 2.2210k ss7
-89k | .0014530 =48 | .0342121 4ess | .0350180 sise | 482279 2s01 | 501193 =27ss | 2.23181 1001
895 | .0014182 a42 [ .0337123 4s70 [ 0344981 s1e7 | 479778 2s08 498398 2802 | 2.24182 1016
.896 | .0013840 @37 [ .0332153 4ss2 [ .033981% si37 | 477269 2517 | 495596 2808 | 2.25198 1081
«897 [ 40013503 @a2 | 40327211 4s14 | .0334677 sios | LAT4T52 2s27 | 492788 2815 | 2.26229 1046
.898 | .0013171 827 | 0322297 4s8s [ .0329572 so7s | 472225 =sss | .4B99T3 2822 | 2.27275 1062
899 [ .0012844 322 | L0317H12 4sss | .0324499 so42 | 469690 2345 | LUBTIS1 2a2s | 2.28337 107
+900 | .0012522 =17 | .0312554 4B2s [ .0319457 so11 | 46715 2558 | 484322 2838 | 2.29416 1085
«901 | .0012205 312 | .0307725 4go1 | .0314U46 4979 | .46U592 2584 | 481 2843 | 2,30511 1112
+902 | .0011893 go7 | .0302924 4772 | .030946T 4s4s | 462028 2572 | 478643 =zss1 | 2.31623 1130
+903 | .0011586 302 | .0298152 4743 | .0304519 4s1e | 459456 2sss AT75792 2858 | 2.32753 1147
<90k | .0011284 288 | .0293409 4715 | .0299603 4sss | .L56873 2se2 | 472934 zses | 2.33900 11ee
<905 | .0010986 282 | .0288694 4887 | .0294T19 4sss | 454281 2603 | 470068 2874 | 2.35066 118s
906 | .0010604 2g7 | .0284007 4es7 | .0289866 4820 | 451678 ze12 467194 2882 | 2.36251 1208
907 | .0010407 283 | 0279350 4e2e | .0285046 a7e0 | 449066 ze24 | L464312 2801 2.37k56 1224
908 [.0010124 o7g | .02THT21 4g00 | .0280256 47s7 | ML6UA2 2eas | 461421 28ss | 2.38680 1245
909 [ 0009846 273 | 0270121 4s70 | 0275499 4725 | 443808 2845 | 458522 2508 | 2.39925 1266
+910 | .0009573 2es | 0265551 4as4z | .0270TT4 4693 | 441163 zese | 455613 2817 | 2.41191 1288
911 | .0009305 2e4 | .0261009 4s12 [ 0266081 4eer | 438507 zeer | 452696 =226 | 2.42479 1s10
912 | .00090k1 2se | .0256497 4483 | 0261420 4629 | 435840 2678 | LAUGTTO 2038 | 2.43789 1sss
-913 | ,0008782 255 | .0252014 4454 | 0256791 4so7 | .433161 2681 | Mh6E834 2s4s | 2.45122 1as7
<91k | ,0008527 250 | .0247560 4424 | .0252194 4564 | 430470 270s .4k3889 2¢se | 2,.46479 1381
2915 | .0008277 245 | .0243136 4ges | 0247630 assz | 427767 2715 | 4k0933 2ses | 2.47860 1408
+916 | .0008032 241 | .0238THL 4ges | .0243098 4s00 | 425052 2727 | 437968 207 | 2.49266 14s1
<917 | .0007T9L oae | -0234377 4aass | .0238598 4467 | .422325 2740 434992 2087 | 2.50697 1459
<918 [ .0007555 232 | 0230042 4a0s | .0234131 44as | 419585 2754 432005 2998 | 2.52156 1485
+919 | .0007323 228 | .0225737 4275 | .0229696 4402 | 416831 27es | . 7 8009 | 2,53641 1514
<920 | .0007095 223 | .0221462 4245 | .0225294 4a3ss | 414065 2781 | 425998 sozo | 2.55155 1s4s
-921 | 0006872 218 | .0217217 4215 | .0220925 4sse | 411284 2784 | 422978 sosz | 2.56698 1578
922 | 0006654 215 | .0213002 4184 | 0216589 4303 | 408490 2808 | 419946 so4s 2.582T1 1e04
-923 | .0006439 210 | .0208818 4154 | .0212286 4271 | 405682 2828 | .416901 sose 2.59875 1ese
<92k |.0006229 208 | 020466k 4123 | ,0208015 4237 | k02859 2838 | .4138U5 8070 | 2.61511 1670
+925 | .0006023 202 | ,0200541 4082 | ,0203778 4204 | .hooop1 28ss 110775 3082 | 2,63181 1703
-926 |.0005821 197 | .0196449 4oez | .019957k 4170 | ,397168 2888 | 407693 30se | 2.6k8RL 17ss
927 | .000562k 183 | .0192387 4oso | .019540k 4137 | .394300 2884 .hol597 silo | 2,66623 1778
.928 | 0005431 1s0 | .0188357 4000 .0191267 4104 | ,391416 2801 | 401487 8123 2.68399 1s13
+929 [ /0005241 18s | .018435T7 sses | .0187163 4oces .388515 2817 | ,398364 s13s | 2,70212 1ss8
<930 [.0005056 181 | .0180389 ssse | .0183094 408s | .385598 2834 | .395205 s1s3 | 2.72065 lesa
<931 | .000M875 177 | 0176453 ss0s | .0179058 4co2 | .382664 2851 | .392072 sies | 2.73958 lese
.932 | .0004698 173 | .0172548 sevs .0175056 3%e8 | ,379713 2868 .388904 3184 | 25,7580k 1878
+933 | .0004525 168 | .0168675 3841 | .0171088 ss34 | . 37674k 2s88 | .385720 3201 | 2,77873 202s
934 | .0004356 1es | .016483k smos | 0167154 ssss | .373756 soos .382519 8217 | 2,79898 2072
935 | .000k191 162 | .0161025 a777 | .0163255 ssss | .370750 sozs .379302 3234 | 2,81970 2121
-936 | .000k029 157 | .0157248 s74s | 0159390 3830 | .367725 3045 | .376068 3251 2.8k091 2172
-937 | .0003872 1s4 | .0153503 s711 | .0155560 s7ee | ,364680 soee | .372817 s270 2.86263 2225
.938 | .0003718 1s0 | .0149792 seso | .0151764 a7eo .361614 sose | ,369547 3288 | 2.88488 2280
939 | .0003568 14 | .0146112 sess | .014800L s72s | ,358528 sio7 .366259 8307 | 2,90768 2387
.9%0 | .0003k422 0142466 .0144279 .355421 .362952 2.93105
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48 NACA TN
TABIE II.— STEP, CORNER, AND CURVATURE SOLUTIONS
% 8(t) h(t) 1(t) () k(t) 1(t) m(t)
.100 | 1.0356k sg8 |2.1426 r
101 | 102378 301 (213368 neo |5.5506 sers |1iomons ses | SR o2 |20 e kAeaTe were
102 (1.02397 s74 |2.12478 se= [5.77273 ssoo 1:96607 435 8'35963 :;:: '532918 s ﬁ'h1897 sioxe
.103 [1.01823 ses |2.11596 ss |5.71473 6 i Yo oL
s 73 5690 | 1.96172 4al | 8.77415 =sss | .534€63 =08s- 4.33200 4223
a 1.01254 ses |[2.10723 ess |5.65783 ssas [1.95741 427 8.69031 e223 | .532568 207s | 4.28977 414a
.105 |1.00691 ss7 |2.09858 &s7 [5.60200 s4a7s |1 95314 423 | 8.60808 soss
y . i .530493 2052 | 4,24834
.186 1.0013& ss2 | 2.09001 ea9 |5.54721 sa7s |1.94891 419 |8.52739 7o17 528441 ao:a h.20728 ;g::
'105 995819 s4e7 [2.08152 840 |5.49343 sz280 |1.94472 415 | 8.44822 7770 | 526408 2012 | 4.16779 3816
: 990352 s414 (2.07312 s34 [5.44063 s1es |1.94057 411 |8.37052 7e27 .524396 1993 [ 4.12863 seas
.109 .984938 sa3es |2.06478 aos 5.38878 soe1 [1.93646 407 | 8.29425 74as .522403 1974 | 4.09018 3774
.110 979574 s314 |2.05653 818 |5.33787 sooi |1 93239 403 | 8.21937 <7asa | .520k 1 4.0
i ' 3 05244
'ii; .9zh26o s263 |2.04834 g11 [5.28786 4913 [1.92836 400 | 8.1458L 7222 .518h$g 12?2 h.o§537 :ZSZ
.11 .968937 s21a |2.04023 gog [5.23873 4m2s [1.92436 ass 8.07362 7oes |.516538 1s1s |3.97896 as77
. E .9637 3 sies (2.03220 797 |5.190L5 4744 |1.92040 392 [8.00268 eses |.514620 1s00 3.94319 s3s14
41N 958617 s120 |2.02423 790 |5.14301 4663 |1.91648 sse T7.93300 es4s | .512720 1882 | 3.90805 3453
115 953497 so7a |2.01633 7a8a |5.09638 4ssz |1 91259 see | 7.86452 e729 |.510838 1ses 8
. . . . 2
.36 -9::31&2‘# so29 |2.00850 777 [5.05055 4so7 [1.90873 as2 7.79723 ee1s |.508973 1847 3.8'3@;8 :::tr
X lg .9 3395 4983 (2.00073 789 |5.00548 4431 [1.90491 g7 |7.73110 esoz |.507126 1sa1 | 3.80621 asz7e
2l -938412 4539 (1.9930k 764 |4.96117 4358 [1.90112 a7e | 7.66608 sasz | .505295 1a1s 3.77342 s22s
.119 2933473 4806 (1.98540 757 |4.91759 4287 [1.89736 a7s | 7.60216 ezas .503480 17es | 3.74117 e1m1
.120 -928577 sesa [1.97783 751 |4.87472 4217 [1.89363 aes |7.53931 sie1 .501682 1 46
-122 -923723 4811 |1.97032 744 (L4.83255 4140 [1.88994 ass |7.47750 eo7e .499900 1::3 3’67%26 :;::
.12 .9139&2 4772 |1.96288 735 |4.79106 40ss |1.88628 ges [7.41671 ssso |.498133 17s1 3.64758 3018
. E -914140 4730 [1.95549 7as [4.75023 4018 [1.88264 ae0 [7.35691 ssss |.496382 17ae 3.61740 2970
.12! 909410 4650 [1.94816 727 |4.71005 asss [1.87904 asv T7.29807 s7se |.49h6h6 1721 |3.58770 2923
125 -90720 4e50 [1.94089 721 |4.67050 sass |1.87547 ass [7.24018 sesr 492925 3
¢ - . ¢ 3.5584
i-g6 380270 4613 [1.93368 715 |4.63156 asas [1.87192 gs1 [7.18321 ssos | 491219 1;:: 3-22971 zz::
'125 5 5827 4574 |1.92653 710 [4.59323 a774 [1.86841 a4p 7.12713 ssis |.489527 1e77 | 3.50140 2788
. 90883 4sa7 [1.91943 705 |4.55549 a1z |1.86492 a4e [7.0710% saas | .LB7B50 1ees 3.47352 2744
.129 886346 4500 |1.91238 ggg |L4.51832 sas1 |1.86146 343 [7.01760 sass |.486186 1es0 | 3.44608 =702
130 | .881846 4484 |1,90539 ©94 |) 4B171 8606 (1 85803 341 [6,96411 5268 | L8453 1636 o
.131 | .877382 :;z: 1.89845 ::f 4.4us565 9553 |1,.85460 338 6.311k3 siss .uggggo Tt 323;33? s
.132 | .872954 s 1.89157 . L.hio12 8500 |3 8510 885 |6.85955 SL10 | ug1078 1610 | 3 3¢5 2582
.133 | .868562 1.86473 678 |L, 37510 3449 |3 Bi789 933 |6 808L5 SO | 70668 1596 (33043 2548
.131;, .86&‘20& 4324 1.87795 873 u.3m3 33889 1.%56 830 6.75812 4958 .1}7&)72 1584 3.315(» 2508
.135 859880 4290 |1.87122 ees |4.30664 8850 1.84126 328 |6.70853 4s8s | 476488 1571 | 3.089gL 2489
.136 855590 4256 |1.86453 see3 |L4.27314 3302 [1.83798 azs 6.65968 4814 .h$k917 1558 322225 2433
.13g -851334 4224 |1.85790 ese [4.24012 s2ss |1.83473 a2s |6.6115h 4744 |.L73359 1546 |3.0k0gp =23ss
.13 .847110 4151 |1.85131 es4 |4.20757 3208 [1.83150 320 [6.56410 4875 471813 1534 | 3,21694 28363
.139 842919 4180 |1.84477 e4s |L4.17548 sies 1.82830 s1s [6.51735 4609 | 470279 1523 |3,19331 2330
.140 .838759 4128 (1.83828 45 |L4,14383 8120 [1,.82511 S1s [6.47126 4548 | 468756 1510 |3, 2297
14 .834631 4097 (1.83183 e41 |L4,11263 3078 1.82196 814 6,1;;533 4478 _uwgs 14898 ;Hggi 2265
.1k2 -830534 4067 |1.82542 e3s |4.08185 s0se (1,81882 o1l |6,38105 4416 | L65Th7 1487 | 3.10k439 2234
.iti .gggtgg :gzz i.giggg ::1 t.gslhg 2;94 1.31221 309 2.33682 4355 .hshzgg 1478 | 3,10205 2202
: v . 7 [4.02155 2Bs4 (1.81262 307 |6,2933h 4294 | L6278k 146S | 3,08003 2172
L1485 .818424 ss7a |1.80648 623 |3.99201 2914 [1,80955 305 |6,25040 4285 | 461319 1455 3.05831 2143
.146 -B14L4LE ases (1.80025 819 [3.96287 2876 [1.80650 308 [6.20805 4177 [.459B6L 144s | 3.03688 2lis
g .810498 3s20 |1.79406 615 |3.93411 2838 [1.80347 800 [6,16628 4121 458401 1438 | 3,01575 2085
.148 806578 ses2 |1.78791 610 |3,90573 2800 [1.80047 299 [6.12507 4066 | 456988 1421 |2,994g0 2057
L1k9 .802686 sse4 |1.78181 eos |3.87773 2765 |1.79748 =296 | 6,08441 4010 455567 1412 | p 97433 20830
.150 .798822 3838 [1.77575 603 [3.85008 2728 [1.79452 =295 |6.04431 3858 454155 1401 | 2,95403 2008
.151 . 794986 3808 (1.76972 ses [3.82280 2683 |1.79157 292 |6.00473 8906 | U52754 1882 | 2,93400 1977
o152 .791177 3783 |1.76374 585 3.79587 2ese |1.78865 =290 |5.96567 3854 | .451362 188l | 2,91423 1951
B | E R TR R i el e
& 5 . . ’ 288 |5, a7ss |, 10 1se2 | 2,87 1901
155 779908 3705 | 1.74601 s83 [3,71710 2560 [1,78000 285 |5,85154 8706 | 447248 1852 | 2,85645 1877
.156 | .776203 3678 |1.74018 s80 |3.69150 =2s28 [1.77715 288 [5.81448 sese | LL5896 1343 | 2,83768 1ess
s157 .T72525 3854 | 1.73438 S76 [3.66621 2497 [1.77432 281 |5,77789 3618 | .LUL553 1833 | 2,81915 1830
158 | .768871 3829 |1.72862 572 |3.64124 2466 |1,77151 278 (5,74176 9567 | 443000 1324 | 2,80085 1807
.159 765242 3604 |1.72290 569 |3.61658 2437 | 1.76872 278 | 5,70609 9522 | L41896 1314 [ 2,78278 1784
.160 | .761638 1.71721 3.59221 1.7659% 5.67087 -bho582 2.7649k
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h(t)

i(t)

J(t)

k(t)

1(t)

m(t)

163
.16k

.165
.167

168
.169

.170
171
.72
173
JAT7h

175
176
77
.178
179

.18k

.189

190
191
192
193
19k

195
196
197
.198
199

+200
«201
.202
«203
+204

205
«206
.207
.208
.209

«210
211

.213
214

215
217
.219

150969
T4T459

-Th3973
.740510
-737069
+733651
+ 730254

726879
.T23526
.720195
716884
«T1359%

.710324
+707075
703846
700637
697448

694278
691127
687995
684883
.681789

678713
675656
672617

669595
666592

663606
660637
657686
654751
651833

648933
646048
643180
640329
637492

634672
631868
629079
626306
623548

620805
618077
615364
612666
.609983

+607313
604658
.602018
+599391
596779

«594180
+591594
589023
586465
583920

.581388

8580
8557
8532
3510
3488

8463
3441
3418
3897
3875

3853
3331
33811
3280
3270

8249

38209
3lss
8170

8151
8182
8li2
3094
3076

3057
3038
3022
8003
2086

2869
2951
2935
2918
2800

2885
2868
2851
2837
2820

2804
2789
2773
2758
2743

2728
2713
2888
2883
2670

26855
2640
26827
2812
2599

2586
2571
2558
2545
2532

1.71721 565
1.71156 sez
1.70594 sseo
1.70035 ss5
1.69480 ss2

1.68928 =48
1.68380 s4s
1.67835 s42
1.67293 sas
1.66754 sae

1.66218 saz
1.65686 s30
1.65156 s=26
1.64630 524
1.64106 s21

1.63585 s17
1.63068 sis
1.62553 sl12
1.6204k1 sos
1.61532 sos

1.61026 so4
1.60522 so0
1.60022 499
1.59523 4ss
1.59028 493

1.58535 480
1.58045 487
1.57558 485
1.57073 483
1.56590 480

1.56110 477
1.55633 475
1.55158 473
1.54685 470
1.54215 488

1.53T47 4es
1.53282 464
1.52818 4e0
1.52358 a4ss
1.51899 4se

1.51443 454
1.50989 4s2
1.50537 4s0
1.50087 447
1.49640 446

149104 4453
1.U8751 441
148500 Sgat
1.47871 a4s7
147434 ass

1.46999 <¢a2
1.46567 421
1.46136 420
1.45707 427
1.45280 42s

1.44855 423
144432 421
1.44011 418
1.43592 418
1.43174 415

1.42759

3.59221
3.56814
3.54436
3.52086
3.4976k4

3.47469
3.45202
3.42960
3.40745
3.38555

3.36390
3.34249
3.32133
3.30040
3.27971

3.25925
3.23901
3.21899
3.19919
3.17961

3.16023
3.14106
3.12210
3.10334
3.08k77

3.06640
3.04821
3.03022
3.01241
2.99478

2.97733
2.96006
2.9k296
2.92603
2.90927

2.89268
2.87625
2.85997
2.84386
2.82790

2.81210
2.79645
2.78094
2.76559
2.75037

2.73530

) 2.72037

2.70558
2.69093
2.67641

2.66202
2.64776
2.63363
2.61963
2.60575

2.59200
2.57837
2.56486
2.55146
2.53819

2.52503

2407
2378
2350
2822
2285

2287
2242
2215
2180
2l1es

2141
2l1s
2093
2089
2048

2024
2002
1980
1ss8
1938

i917
1898
1876
1857
1837

lslg
1798
1781
1783
1745

1727
1710
1e93
le78
1858

1s43
128
1s11
1s96
1580

1565
1s51
1535
1s22
1s07

1493
1479
1465
1452
1438

1428
1413
1400
1388

‘1a7s

1363
1351
1340
1327
i3ls

1.76594
1.76319
1.76045
1.75773
1.75502

1.75234
1.7h967
1.74701
L.7h437

1.7T4175

1.73915
1.73656
1.73398
1,731k2
1.72888

1.72635
1.72383
1.72134
1.71885
1.71638

1.71392
1.71148
1.70905
1.70664
1.7042k

1.70185
1.69947
1.69711
1.69476
1.69243

1.69010
1.68779
1.68550
1.68321
1.68094

1.67868
1.67643
1.67419
1.67196
1.66975

1.66754
1.66535
1.66317
1.66101
1.65885

1.65244
1.65032
1.64822

1.64613
1.64404
1.64197
1.63991
1.63785

1,63581
1.63377
1.63175
1.62974
1.62774

1.62574

275
274
272
271
288

287
268
284
282
260

259

258
256

254
253

252
249
249
247
248

244
243
241
240
239

238
238
235
2838
238

231
228
229
227,

225
224
223
221
221

2ls
218
218
2186
215

214
212
212
210
209

208

208
204

204
202
201
200
200

5.67087
5.63608
5.60173
5.56780
5.53429

5.50118
5.46847
5.43616
5.40423
5.37268

5.34150
5.31069
5.28024
5.25014
5.22039

5.19098
5.16191
5.13316
5.1047k
5.07664

5.04885
5.02137
L.99420
4.96732
4.94073

L4 .91hkl,
4.88842
4.86269
4.83723
L.8120k4

L.78712
L4.76246
4.73806
L.71391
4.69001

4.66636
4.64295
4.61978
4.59684
L5744

4.55166
4.52941
4.50738
4.48556
4. 46397

4.44258
L.421k0
4.40043
4.37966
4.35909

4.33871
4.31853
4.29855
4.27875
4,25913

4.23970
4 .,22045
4.20138
4.18248
4,16376

4,14521

3478
3435
3383
33851
3811

3271
3231
3le3
8155
3lls

3081

3045
3010

2975
2941

2807
2875
2842
2810
2779

2748
2717
2688
2858
2629

2802
2573
2546
2518
2492

2486
244C
2415
2880
236s

2341
2317

2270
2248

2225
2208
2182
2159
2138

2118
2097
2077
2057
2038

2018
lgs8
1s80
1ge2
1943

lsas
1807
1880
1s72
1855

440582
439276
4379719
436691
435411

JA34141
432878
431625
430379
L2914l

427912
426691
425477
JL2Lho72
L2307k4

421881
420701
419526
418358
417198

L1604)
414808
413759
412627
411502

410384
409272
408167
407069
405977

404892
403813
402741
401675
400615

+399561
+398513
.397k72
396436
395406

.394382
393364
392352
-391345
390344

389349
.388359
-387374
+386395
.385421

384453
-383490
.382532
-381579
.380631

«379689
378751
.377818
376891
375968

375050

1308
1297
1288
1280
1270

1283
la2s3
1248
1238
1229

1221
1214
1205
1llss
1ls0

1lles
1175
1les
11e0
1154

1148
1lss
11is2
1125
1llls

1112
1los
1088

los2
lo8s5

io7s

2.76494
2.74732
2.72991
2.71272
2.69574

2.67896
2.66238
2.64600
2.62981
2,61381

2.59801
2.58238
2.56694
2.55167
2.53658

2.52166
2.50691
2.49233
2.47790
2.46364

2.44954
2.43559
2.42179
2.40815
2.39465

2.38130
2.36809
2.35502
2.3k4209
2.32929

2.31663
2.30410
2.29170
2.27943
2.26729

2.25526
2.24337
2.23159
2.21993
2.20838

2.19695
2.18564
2.17443
2.16334
2.15235

2.14147
2.13070
2.12003
2.10946
2.09899

2.08862

2,07835 .

2.06818
2.05810
2,04811

2.03822
2.02842
2.01870
2.00908
1.99954

1.99009

1782
1741
1718
lees
le7s

1ses8
lseas
lsls
1800
1580

15683
1544
1s27
1s08
l492

1475
1458
1443
1428
1410

1385
iss0
1364
1350
1385

1321
1307
1293
1280
1266

1l2s3
1240
1227
1214
1203

llss
1178
1168
11s5
1143

1131,
1121
1108
1098
loss

1077
1087
1057
1047
1087
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a(t)

h(t)

i(t)

J(t)

k(t)

1(t)

m(t)

«220
«221
«222
«223
224

.225
.226
.227
.228
.229

.230
.231
.232
.233
.23k

+235

+236-

«237
.238
+239

.2ko
24
2k2
243
2Lk

245
246
2h7
.2L8
.2k9

+250
251
252
«253
«254

255
«256
257
.258
«259

.260
261
262
263
264

«265
266
«267
.268
269

270
271
272
-273
27k

275
276
277
.278
-279

.280

.581388
578870
576364
573872
571392

568924
566470
564027
. 561598
559180

556775
-554381
.552000
-549630
Sk7272

.54lon6
542591
540268
537956
+535656

533366
.531088
.528820
«526564
524319

522084
519860
517646
515444
.513251

.511069
.508897
+506735
504584
.502442

+500311
.498189
496077
493975
.491883

.489800
487727
485663
.183609
481564

479528
477502
47548k
473476
LTLbTT

< L69U8T

2518
25086
2492
2480
2468

2454
2443
2428
2418
2405

2394
2381
2370
2358
2346

23835
2323
2312
2300
2280

2278
2288
2256
2245
2235

2224
2214
2202
2193
2182

2172
2182
2151
2142
2131

212z
2112
2102
2092
2083

2073
2064
2054
2045
2036

2026
2018
2008
1998
1990

ls82
1972
1964
1955
1947

1938
129
1s21
1912
1904

1.4k2759 414
1.42345 411
1.41934 410
1.41524 409
1.41115 406

1.40709 405
1.40304 402
1.39902 402
1.39500 398
1.39101 a3ss

1.38703 ase
1.38307 as4
1.37913 ss8
1.37520 3s1
1.37129 sass

1.36740 388
1.36352 ase
1.35966 ass
1.35581 a3sa
1.35198 as1

1.34817 seo
1.34437 a7e
1.34058 a7e
1.33682 a7e
1.33306 374

1.32932 a7z
1.32560 371
1.32189 ses
1.31820 ases
1.31452 se7

1.31085 ses
1.30720 =83
1.30357 @3es
1.29994 aeo
1.29634 seo

1.29274 ss8
1.28916 as7
1.28559 ass
1.2820% as4
1.27850 ss3

1.27497 as1
1.27146 as1
1.26795 348
1.26447 ase
1.26099 346

1.25753 845
1.25408 344
1.25064 s42
1.24722 341
1.24381 s40

1.24041 339
1.23702 338
1.23364 sse
1.23028 aass
1.22693 334

1.22359 333
1.22026 331
1.21695 351
1,21364 328
1.21035 328

1.20707

2.52503
2.51198
2,49905
2.48623
2.47351

2.46091
2.44841
2.43601
2.42372
2.41153

2.39944
2.38745
2.37556
2.36377
2.35207

2.34047
2.3289%6
2.31754
2.30621
2.29498

2.28383
2.27277
2.26179
2.25091
2.24010

2.22938
2.21875
2.20819
2.19772
2.18732

2.17700
2.16676
2.15660
2.14651
2.13650

2.12657
2.11670
2.10691
2.09719
2.08754

2.077%
2.06845
2.05901
2.04963
2.04032

2.03108
2.02191
2.01279
2.00375
1.99476

1.98584
1.97698
1.96818
1.9594k
1.95076

1.94214
1.93358
1.92507
1.91663
1.9082k

1.89990

1305
iz2e3
1282
1272
1280

1250
1240
12289
1218
1209

11989
1189
1179
1170
11leo0

1151
1142
1133
1123
1115

1106
1098
lo88
lo81
1072

1083
1056
1047
1040
1082

1024

, lole

100s9|
1001
9938

987
278
972
265
958

951

238
931
o24

917
912
904
899
892

888
880
874
888
862

856
851
844
838
834

1.62574 1s8
1.62376 198
1.62178 197
1.61981 1ss
1.61785 194

1.61591 194
1.61397 1e3
1.61204% 193
1.61011 1s1
1.60820 180

1.60630 1s0
1.60440 18s
1.60251 1ss
1.60063 187
1.59876 186

1.59690 1ss
1.59505 1iss
1.59320 1es
1.59137 183
1.58954 1e3

1.587 . 181
1.58590 1s1
1.58409 179
1.58230 179
1.58051 179

1.57872 177
1.57695 177
1.57518 176
1.57342 175
1.57167 175

1.56992 173
1.56819 174
1.56645 172
1.56473 172
1.56301 170

1.56131 17
1.55960 1es
1.55791 1es
1.55622 1es
1.55454 1es

1.55286 1e7
1.55119 1es
1.54953 1ses
1.54788 1es
1.54623 164

1.54459 164
1.54295 1ea
1.54132 1e2
1.53970 1e1i
1.53809 1e1

1.53648 1e1
1.53487 1ss
1.53328 1se
1.53169 1s9
1.53010 1ss8

1.52852 1s7
1.52695 157
1.52538 1se
1.52382 1ss
1.52227 1ss

1.52072

4,14521 1838
4,12683 1822
4.,10861 1805
4.,09056 1788
4,07267 1773

4,05404 17s8
4,03736 1741
4.01995 1727
4.,00268 1711
3.98557 1eee

3.96861 1es2
3.95179 21ee7
3.93512 1es2
3.91860 1ess
3.90221 1624

3.88597 1e11
3.86986 1ses
3.85390 1ses
3.83806 1s70
3.82236 1ss7

3.80679 1544
319135 ;1881
3.77604 1s18
3.76086 1508
3.74580 14s4

3.73086 1481
3_71605 l469
3.70136 1458
3.68678 1445
3.67233 1494

336579915 Leea
3.64376 1411
3.62965 1400
3.61565 1389
3.60176 1378

3.58798 1ase7
3.57431 1a3se
3.56075 1246
3.54729 1ass
3.53393 1aszs

3.52068 1314
3.50754 130s
3.49449 12gs
3.48154 1285
3.46869 1275

3.45594 1266
3.44328 1256
3.43072 1246
3.11826 1237
3,h0589 1228

3.39361L 1219
3.38142 1210
3.36932 1201
335731 11s2
3.34539 1184

3.33355 1175
3.32180 11ee
3.31014 11s8
3.29856 1148
3.28707 1141

3.27566

-375050
.374136
373228
.37232h
.371425

«370531
.3696L41
368756
367875
+366998

.366126
+365259
.364396
+363537
.362682

-355177
-354363

+353553
352747
+351945
351147
»350352

349561
« 34877k
.347990
347211
. 346434

345662
.344893
3427
+343365
.342607

.341852
.341100
.340352
339607
338865

.338127
+3373%2
«336661
+335932
335207

.334486
333767
+333051
+332339
.331630

+330923
330220
329520
.328823
.328129

.327438

914
808
904
898
894

880
88s
88l
877
872

887
883
859
855
850

848
842
838
834
830

821
818

810

808
802
798

791

787
784

772

769

762
758
755

748
745
742
738

735
731
729
725
721

7189
716
712
709
707

703
700
697
6384
691

1.99009 e36
1,98073 828
1.97145 e20
1.96225 o12
1.95313 e03

1.94410 se6
1.93514 887
1.92627 880
1.91747 873
1.90874 864

1.90010 8&s8
1.89152 8s0
1.88302 843
1.87459 835
1.86624 829

1.85795 821
1.84974 8is
1.84159 807
1.83352 8o
1.82551 795

1.81756 788
1.80968 781
1.80187 77s
1.79%12 7ee
1.78643 762

1.77881 7se
1.77125 7s0
1.76375 744
1.75631 7ss
1.74893 7aa

1.74160 728
1.73434 21
1.72713 71s
1.71998 7os
1.71289 704

1.70585 698
1.69886 es3
1.69193 s87
1.68506 ees
1.67823 677

1.6T146 672
1.6647h e87
1.65807 es2
1.65145 sse
1.6448g9 es2

1.63837 647
1.63190 s4s
1.62547 ea7
1.61910 sas
1.61277 e=8

1.60649 823
1.60026 819
1.59%07 614
1.58793 slo
1.58183 seoe

1.575T7T seo01
1.56976 se7
1.56379 ss2
1.55787 sss
1.55199 584

1.54615
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t g(t) h(t) i(t) Jt) k(t) 1(t) m(t)
-280 [.450063 1sse | 1.20707 327/ 1.89990 s27|1.52072 1se 3.27566 113s| .32T438 ess|1.54615 sso
-281 |.LUB16T 1888 | 1.20380 a26|1.89163 s2s|1.51917 153 3.26433  1125| .326750 ees|1.54035 s7e
.282 [ 446279 1879 | 1.20054 a2s{1.88340 e17 1.51764 1s4]3.25308 1117 .326065 esa 1.53459 s72
-283 | BULLOO 1871 | 1.19729 824[1.87523 s11|1.51610 122 3.24191  1108( .325382 @79(1.52887 ses
284 |.4h2529 18a3) 1.19405 a2z 1.86712 07| 1.51458 1s23.23082 1102 .324703  677[1.52319 ses
-2685 |.4NOGE6 1ms5 | 1.19083  21|1.85905 eo1|1.51306 1s2]3.21980 10es .324026  g73|1.51755 sss
.286 |.438811 1847 | 1.18762 s21[1.8510k -os 1.51154 151/ 3.20887 1086l .323353 e71]|1.51196 sse
-287 [.43696k 1839 | 1.18441  a19(1.84309 7o1 1.51003  1s0f 3.19801 107s| .322682 @ag|1.50640 ssa
.288 |.435125 1832 | 1,18122 =18|1.83518 7es 1.50853 1sof 3.18723 1071| .32201L4 ees|1.50087 sas
289 |.433293 1823 1,1780k s17|1.82733 7e1 1.50703 14e| 3,17652 10e3| .321349 ee3[1.49539 s4s
-290 |.431470 1m1e| 1.17487 o16]/1.81952 77s 1.50554  14s| 3.16589 10s6| .320686 seo|1.4899% s4o
.291 |.429654 1808 | 1.17171 s1s 1.81177 771|1.50405 148 3.15533 104s| .320026 ss6(1.48454 sa38
:292 | 427846 1800 | 1.16856 314]|1.80406 7es 1.50257  14a| 3.14484 1041f .319370 es5|1.47916 sa3s
.293 [.426046 179> | 1,16542 213)1.79640 7eo 1.50109  147( 3,13443 10ss| .318715 es1(1.47383 530
29k [ h2ko5h 1785 | 1,16229 512]1.78880 se 1.49962  146|3.12408 1027| .31806k ess 1.46853 sze
295 |.422k69 1778 1.15017 e11|1.7812k  sa 1.49816 148[3.11381 1020| .317415 ess 1.46327 s23
.296 |.420601 1770 | 1.15606 a10|1.TT372 746 1.49670 146 3.10361 101a| .316760 e4s [1.4580k =19
-297 [.418921 17e2| 1.15296 gos|1.76626 742 1.49524  145]3.093%7 1006 .316125 @41 1.45285 si1e
.298 |.M17159 1758 | 1.14987 gsos1.7588k 757| 1.49379  144{3.08341 1000 .31548%F aas 1.44769 s12
299 |.415403 1747 | 1.14679  s07|1.75147 +sa 1.49235 144]3.07341 93 | .314846 gae 1.44257 sos
.300 [.413656 1741 1.14372  gos|1.7441k4 728| 1.49091 144 3.06348 ga7 .314210 833 | 1.U3748 508
.301 [.411915 1733 | 1.14067 gos(1.73686 —oe 1.48947 143/ 3.05361 e7e | .313577 es1|1.43242 oom
.302 1.410182 1726 | 1.13762 304 1.72962 720{ 1.4880k 142 3.04382 o974 | .312946 e28|1.42740 4so
-303 |.40BUS6 1719 [ 1.13458 03| 1.72242  414|1.48662 142 3.03408 ge7 | .312318 @28 |1.42241 4os
.30k [L4O6T37 1712 | 1.13155 a0z 1.71508 711| 1.48520 142| 3.02M41 geo [ .311693 e=2s 114745 402
305 |.405025 1704 | 1.12853 so1|1.70817 7os 1.48378 141]3,01481 ss4 | .311070 e23 1.41253 48s
.306 [.403321 1g9s | 1.12552 s00|1.70111 702 1.48237 140]3,00527 s4s | .310449 e18|1.4o76k 486
.307 |.401623 1es0 | 1.12252 =298(1.69409 ess 1.48097 140|2,99579 e42 | ,309831 616140278 483
.308 |.399933 1ess | 1.11953 298 1.68711 e94|1.47957 140 2.98637 s®ss | ,309215 613 1.39795 480
-309 [.398249 1677 | 1.11655 =208(1.68017 eses|1.47817 1ss 2.97701 e2e | ,308602 610(1,39315 477
310 |.396572 1e70 | 1.11357 =296|1.67328 ese 1.47678 1se|2,06772 924 | ,30799%2 eos 1.38838 474
<311 1.394902 1863 | 1.11061 285(1.666k es1 1.47539 1s8(2,95848 17 | ,307383 eoe 1.38364 470
-312 1.393239 1ese | 1.10766 295|1.65961 e77|1.h7ko1 137 2.94931 €12 | 306777 603 |1.3789k 4ss
.313 |.391583 1e4s | 1.10471 =203(1,65284 674 1.hk126k 138 5.94o1g S06 | 306174 eo2 1.37426 484
.314 [.389934 1643 | 1.10178 =293 |1.64610 eses 1.47126 138(2,93113 00 | 305572 sse 1.36962 462
.315 1.388291 1s37 | 1.09885 292|1.63941 ees 1.46990 137|2.92213 &84 | .3049T4 so7 1.36500 4589
.316 |.386654 1s29 | 1.09593 2g1 1.63275 ee1|1.46853 13s|2.91319 ses .304377 se4 [1.36041 4ss
.317 |.385025 1e2a | 1.09302 280 | 1.6261k% ess | 1.46718 13s|2.90430 saa .303783 s592|1.35585 4s3
.318 |.383402 1616 | 1.09012 2gs [1.61956 gse 1.46582 1as|2.89547 e77 | .303191 sso 1.35132 4so
-319 [.361786 1e10 | 1.08723 288 [1.61302 eso|1.46447 134 2.88670 872 | .302601 s87|1.34682 448
-320 (.380176 1603 | 1.08%35 a2g87(1.60652 ea7 1.46313 134(2.87798 se7 | .302014 sss 1.34234 444
-321 |.378573 1s97 | 1.08148 g, [1.60005 es42 1.46179 134(2.86931 ser | .301429 sas 1.33790 442
2322 (,376976 1590 | 1.07861 ogs [1.59363 e40 1.46045 133|2.86070 855 | .300846 ss1 1.33348 43
-323 1.375386 1584 | 1.0T576 2gs [1.58723 ess|1.45912 1sa 2.85215 s&s1 | ,300265 578 (1.32909 437
.32k |.373802 1545 | 1.07201 284 [ 1.58088 32| 1.45779 1a2 2.84364 845 | .299687 s78[1.32h72 433
325 1.372224 1571 | 1.07007 283 |1.57456 e2s 1.45647 132]2.83519 e40 | .299111 s7a 1.32039 432
-326 |.370653 1ses | 1.0672% 283 [1.56828 e2s | 1.45515 1a1 2.82679 s34 | .298537 s72 |1.31607 428
-327 1.369088 1ss9 | 1.06441 2g1 [1.56203 @22 1.4538% 121 |2.81845 as0 | .297965 s70 [1.31179 4ze
-328 [.367529 1ss3 | 1.06160 =281 |1.55581 e1a 1.45253 181]2.81015 824 | .297395 ses 1.30753 423
-329 [.365976 1547 | 1.05879 =279 |1.54963 e1e 1.45122 130 2.80191 820 | .296827 ses 1.30330 421
.330 1.36M429 1540 | 1.05600 =275 [1.54349 e11 1.4499%2 120 |2.79371 814 | .296262 ses 1.29909 418
-331 |.362889 1s34 | 1.05321 278 [1.53738 eor 1.44863 130 [2.78557 s10 | .295699 se1 1.29491 416
-332 1.361355 1529 | 1.05043 278 [1.53131 gos 1.44733 129 [2.77T7HT 804 | .295138 sso 1.29075 415
+333 |.359826 1s22 | 1.04765 278 [1.52526 o1 | 1.4h60% 128 | 2.76943 800 | .294578 ss7 |1.28662 411
+334 |.358304 1516 | 1.04489 276 1.51925 se7 | 144476 128|2,76143 795 | 294021 sss 1.28251 408
+335 [.356788 1s11 | 1.04213 245 [1.51328 ses 1.44348 128|2.75348 7s0 | .293466 ss2 1.27843 408
-336 |.355277 1504 | 1.03938 =274 [1.50733 so1 14220 127)2,74558 78 | .202014 ss1 1.27437 404
-337 |.3537T73 1498 | 1.03664 274 [1.50142 ses|1.44093 127 2.73772 781 | .292363 s48 |1.27033 401
-338 [.35227h 1482 | 1.03390 272 [1.49554 =as 1.43966 126)12,72991 77s | .201B1k sa7 |1.26632 ses
339 [.350762 1487 | 1.03118 o272 [1.48969 saz 1.43840 126(2,72215 771 | .201267 s4s 1,26234 37
.340 |.3k9295 1.02846 1.48387 1.43714 2, T1h4k .290722 1.25837
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.340| 349295 1481 |1,02846 =271 [ 1.48387 s78|1.43714 126|2,714kL 788 |.290722 s542|1.25837 394
341 347814 1475 |1.02575 270 | 1.47809 s7e |1,43588 125|2.70676 <7e2(.290180 s41|1.25443 se2
342 | 346339 149 [1,02305 =270 1.47233 s72|1.43463 125(2,6991% 758 |.289639 538 |1,25051 ses
343 344870 1464 |1.02035 269 1.46661 s70|1.43338 124 |2.69156 7s4 |.289100 s87|1.24k662 387
W34k | 343406 1458 |1,01766 =268 1.46091 ses |1.,43214k 125)2,68402 749 |.288563 585 1.,24275 sss
345( .341948 1453 |1,01498 287 | 1.45525 ses|1.43089 123 2,67653 74s |.288028 ss3|1,23890 se3
346 340495 1448 |1,01231 287 1.44962 se1|1.42966 124 (2.66908 740 |.287495 ss1|1,23507 s81
.347| .339049 1442 |1,00964 =285 | 14401 ss7[1.428k2 122(2,66168 738 |.286964 S29|1,23126 a78
.348| .337607 1435|1,00699 =265 1.43844k  sss|1.k2720 123(2,65432 782 |,286435 527|1,22748 av7e
.349| 336172 1430 |1,00434 =2es 1.43289 ss2|1,k2597 122(2,64700 728 |,285908 S526|1,22372 o74
.350| .334742 142s5(1,00169 =283 1.k2737 s49|1.k2hk75 122|2,63972 724 | ,285382 s23|1,21998 372
.351| .333317 141s| ,999056 2e29 | 1,42188 s4e|1,42353 121(2,63248 71s|.284859 s22|1.21626 370
2352 .331898 1414 | ,996427 2821 | 1.,416k2 saa|l,lko232 122|2.62529 71s|,284337 sSle|1,21956 s=es
.353| .330484 1408 ,993806 2e1s | 1.41099 s40|1.42110 120(2,6181% 712 |,283818 s18|1,20888 sss
.354| .329076 1403| .991191 2e07 | 1.40559 sse|1.41990 121|2,61102 <7o7 |.283300 516|1,20522 Se3
.355| 327673 1ses| .988584 2601 | 1.40021 sas|1.41869 120|2.60395 @ 70s (.282784 s14|1.20159 ss2
.356| 326275 1s3e2| .985983 2583 | 1.39486 saz2|1.41749 119]2.59692 oo [.282270 s1a|1.19797 sse
.357| .324883 1s3e7| .983390 =2ss7 | 1.38954% s30|1.41630 120(2.58992 ees |.281757 s11|1,19438 ass
.358| .323496 1se1| .980803 =2s7s | 1.3842h s27|1.41510 1182.58297 es1 [.281246 so0s|1.19080 sse
.359| .322115 1s77| .978224 2s7s | 1.37897 s24 | 1.41392 118 2.57606 ess|.280738 so7|1.18724% sss
.360( .320738 1a71| .975651 =ses | 1.37373 s21|1.41273 118 2.56918 ee4 |.280231 soe|1.18371 as2
3611 .319367 1ses| .973085 =2sss | 1.36852 s19|1.41155 11a|2.5623h &7 |.279725 sos|1.18019 saso
.362| .318001 1se1| ,970527 =2ss3 | 1.36333 s17|1.41037 117|2.55555 &77|.279222 soz2|1.17669 a47
.363| .316640 1s3s5| .96T9T4 2545 | 1.35816 s13|1.40920 118|2.54878 672 |.278720 soo|1.17322 s4e
.364 [ ,315285 1s3s1| ,965429 =2s3s | 1.35303 s12|1.40802 118 2.54206 ees |.278220 4ss|1.16976 =44
.365| .313934 1a4s| .962890 =2s32 | 1.3479L sos|1.40686 117 2.53537 ees|.277722 4se| 1,16632 s42
.366| .312589 1340 .960358 =2s2s5 | 1.34283 s07|1.40569 11e|2.52872 ee1|.277226 4ss| 1.16290 =41
.367| .311249 1a33s| .957833 =2s1s | 1.33776 soa|1.40453 11e]2.52211 ess|.276731 4s83|1.15949 sss
.368( .309914 1sa31| .955314 =2s12 | 1.33273 soz|1.40337 115[2.51553 es4 |.276238 4s2|1,15611 as7
.369| .308583 132s| .952802 =2s08 | 1.32771 4sa|1.40222 115|2.50899 es1|.275746 48| 1.1527h ase
.370] .307258 13z0| .950296 2499 | 1.32273 497| 1.40107 115| 2.50248 647 |.275257 4s8s| 1.14940 ass
.371| .305938 1a1s| 947797 2493 | 1.31776 424|1.39992 114|2.49601 eas|.274769 487|1,14607 ss1
.372| .304623 1s11| 945304 2488 | 1.31282 401|1.39878 115(2.48958 e4o|.274282 4s4|1.14276 ss0
.373| .303312 130s| .942818 2480 | 1.30791 4s0|1.39763 113|2.48318 es7|.273798 484 1,13946 az7
.374| .302007 1s01| .940338 2474 | 1,30301 488|1.39650 114|2.47681 eas|.273314 481]|1,13619 aze
.375| .300706 1296| .937864 2487 | 1.29815 4ses|1.39536 113|2.47048 830 |.272833 480|1,13293 a2s
.376| 299410 12¢0| .935397 2482 | 1.29330 482|1,39423 11s3|2.46418 B&2s|.272353 478|1,12968 322
377| 298120 1287| .932935 2454 | 1,28848 480|1,39310 112245792 ®24|,271875 47e|1,12646 821
.378| .296833 1281| 930481 24490 | 1,28368 478|1.39198 112[2,45168 sle|,271399 475|1,12325 8ls
379 295552 1278| ,928032 2442 | 1,27890 475/1.39086 112|2,44s54g 617 | ,27092k 474|1,12006 817
.380 | 294276 1272| .925590 2436 | 1,27415 473|1.38974 112|2.43932 e1a3(.270450 472|1,11689 a=1e
.381( .293004 12e7| .923154 2431 | 1,26942 471(1,38862 111|2.43319 e10(.269979 47o1.11373 s14
.382( .291737 1283| .920723 2424 | 126471 4es|1.38751 111|2.42709 so07|.269509 4es|1.11059 =12
.383 | .29047h 1257| .918299 2418 | 1.26002 4s87|1.38640 110|2.42102 04 |.269040 4e7|1.107h7- =11
384 | 289217 12s3| .915881 2412 [ 1.25535 464 |1.38530 111|2.41498 eoo |.268573 4es|1.10436 sos
.385| .287964 1249 .913469 2406 | 1,25071 4e2|1,38419 110|2.,40898 s97|,268108 484|1,10127 308
.386| .286715 1243| ,911063 2400 | 1,24609 460(1.38309 109|2,40301 ses|,267644 4e3|1,09819 asoe
.387| .285472 1240| .908663 2394 | 1,24149 4s8/1.38200 110]|2,39706 so1|,.267181 461[1.09513 so4
.388 | .284232 1234 | .906269 2388 | 1,23691 4s56(1,38090 10s|2.39115 ses|.266720 4s9|1.09209 808
.389| .282998 1230| ,903881 =2ss2 | 1,23235 4s4|1,37981 108|2,38527 s8s|.266261 4s8|1,08906 @01
.390 | .281768 1226| ,901499 2377 | 1,22781 451(1.37872 108|2.37942 ss2(.265803 4s8|1,08605 800
.391 .280542 1221 ,899122 2371 | 1,22330 4s0|1.37764 108|2.37360 s7e|.265347 4s5[1.08305 =288
.392( .279321 1217 896751 =23es | 1,21880 448(1.37656 108|2.36781 s7e|.264892 4s3|1,08007 =297
393 ] 278104 1212 ,894386 2359 | 1,21432 445|1.37548 108|2.36205 s73|.264439 4s2|1.07710 =28s
394 | 276892 1207| .892027 =23s3 | 1,20987 444 |1.37H40 107[2.35632 s70 |.263987 4s0 1.07415 =284
.395| .275685 1203| 889674 2348 | 1.20543 441[1.37333 107|2.35062 ses |.263537 448|1.07121 =292
.396 | 274482 1199 | .887326 2342 | 1.20102 440[1.37226 107|2.34494 ses [,263088 448|1,06829 =281
397 .273283 1195 884984 2837 | 1,19662 437[1.37119 108|2.33930 se2|.262640 446|1,06538 288
.398 | .272088 1190| .882647 =2ss1 | 1,19225 43e|1.37013 ' 106|2.33368 ss8|.262194 444|1,062hk9 =288
.39 | .270898 - 118e| .880316 2825 | 1,18789 433(1.36907 106|2.32810 sse|.261750 443|1,05961 =286
.hoo | .269712 877991 1.18356 1.36801 2.32254 .261307 1.05675
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400 [.269712  1181].877991 2319 [1.18356 4az | 1.36801 1o0s 2.32254 ss3 | .261307 442 |1.05675 =28s
-0l [.268531  1177|.875672 2315 |1.1792% 430 | 1.36696 10e| 2.31701 ss1 | -260865 440 1.05390 28¢
402 [.267354  1173|.873357 2309 |1.1Thok 428 | 1.36590 10s 2.31150 s47| .260425 435 |1.05106 =282
403 |.266181 1188|.871048 2303 [1.17066 426 | 1.36485 104 2.30603 s45 | .259986 437 |1.04824 281
404 |.265013 1165|.868745 2208 |1.16640 424 | 1.36381 10s 2.30058 s42| .259549 436 |1.04543 278

<405 | .263848  1160|.86644T 2292 [1.16216 422 | 1.36276 104 2.29516 540 | .259113 435 |1.04264 =278
406 |.262688 1156 (.864155 2287 [1.15794 421 [ 1.36172 104 2.28976 sse -258678 433 |1.03986 =277
407 | .261532' 1151|.861868 2282 [1.15373 418 | 1.36068 10a| 2.28L40 sas .258245 4d2 |1.03705 =275
-408 | .260381  1148(.859586 2278 [1.14955 417 | 1.35965 104| 2.27906 sa2 .257813 430 |1.03434 =274
-409 1.259233  1148(.857310 2272 |1.14538 415 |1.35861 103| 2.2737k s2e | .257383 428 [1.03160 =273

e e

-410 [.258090 1188|.855038 2265 |1.14123 413 | 1.35758 102| 2.26845 s26 | .256954 428 |1.02887 =27
411 [.256951  1135(.852773 2261 [1.13710 412 1.35656 103 2.26319 s24 | .256526 427 |1.02616 =270
412 [.255816 1131(.850512 22ss [1.13298 410 1.35553 102| 2.25795 s21 | .256099 425 [1.02346 288
413 | .254685 1127 [.848257 2250 [1.12888 40 | 1.35451 102 2.2527h s1s | .25567h 423 |1.02078  2ss
b1k 1.253558  1123(.846007 2245 [1.12480 40s | 1.35349 102| 2.24755 si1e | .255251 428 |1.01610 2ee

415 | .252435 1118|.843762 2240 [1.1207h 404 1.35247 101 2.24239 s13| .254828 421 |1.01544 285
<416 |.251317 1115(.841522 2235 [1.11570 408 1.35146 101| 2.23726 s12| .254407 420 [1.01279 =2es
AT [.250202  1111{.839287 2229 |1.11267 201 | 1.35045 101 2.2321k so08 | .253987 418 [1.01016 =282 ‘
118 | .249091  1106|.837058 2225 [1.10866 sss | 1.3494: 101 2.22706 soe | .253569 417 [1.0075% 2e1 1
419 [.247985 1108|.834833 2219 [1.10467 ses 1.34843 100| 2.22200 so04 | .253152 418 |1.00493 2s0 ‘1

-k20 | .246882 1089 |.-832614% 2215 [1.10069 g9s | 1.34743 100| 2.21696 so2 .252736 415 [1.00233 =2s8
421 [.245783  1005(-830399 2209 |1.09673 assa | 1.34643 100 2.21194 498 | .252321 41a .999745 2573
422 | .244688 | 1090|.828190 220s [ 1.09279 ass 1.34543 100| 2.20696 497/| .251908 412 | .997172 =2seo ]
» -h23 | .243508' 1087|.825985 2199 |1.08886 @s1 | 1.34hh3 e | 2.20109 4s4 | .251496 4o | .oohb1o 2s29 \
-2k | 242511 1088 |.823786 2195 [1.08495 sss | 1.3434k se 2.19705 4s2 | .251086 410 .992063 2537

-ka25 | .241h28 1079 ].821591 2120 |1.08106 sss | 1.34245 oe | 2.19213 4s0 | .250676 408 | .989506 2524

-426 | .24034k9 1078 |.819401 2185 [1.07718 sse |1.34146 8 | 2.13723 487 | .250268 407 .987002 2s13 ‘

4 .| -¥27 [.239273 1071 |.817216 2179 [1.07332 sas [1.34048 se | 2.18236 4ss | .2koB61 40s | .584LEY 2s01 !
-428 [.238202 1068 |.815037 2175 |1.069k7 ses |1.33949 es | 2.17751 4sa .249h55 404 | .981988 2489

429 |.237134% 1063 |.012862 2171 [1.06554 .se1r |1.33851 s | 2.17268 4s0 .249051 403 | 97949 2478

-430 |.236071 1061 [.810691 2166 [1.06183 sso |1.33753 e7 2.16788 478 | .24L8648 402 | .977021 2486

431 [.235010 10ss |.808525 2160 |1.05803 a7e | 1.33656 ss 2.16310 a7e | .248246 401 974555 2455

-432 [.233955 1058 |.806365 =2158|1.0542hk s7e |[1.33558 s7 | 2.1583% 474 | .247845 ases .972100 2444

-433 1.232902 1048 |.804209 2151 |1.05048 as7e [1.33461 o7 | 2.15360 472 | .2UT44E ses .969656 2432
968

<434 [.231854 1045 |.802058 2147 |1.04672 374 | 1.33364 2.14888 4es | 247047 897 | .S67224 2421

2435 1.230809 1041 [.799911 2141 |1.04298 a7z 1.33268 ss | 2.14420 4es | .246650 se8 | .964803 2410
: : -436 |.229768 10se |.797770 2188 |1.03926 871 |1.33172 s7 | 2.13952 4es | .246254 ses | .962393 =2sss
( 437 |.228730 1084 [.795632 2132 [1.03555 ses |[1.33075 es 2.13487 463 | .245860 ss4 +95999k4 =388
438 | .227696 1030 [.793500 2128 [1.03186 aes 1.32980 - 98 | 2.13024 461 | .245466 se2 | .957606 =376
-439 |.226666 102e |.T91372 2124 |1.02818 ses |1.32884 se | 2.12563 4se 245074 @s1 | .955230 =2367

4ho [.225640 1022 |.789248 2118 [1.02452 a3ss | 1.32788 es | 2. 12105 457 | .244683 sso | .952863 =23ss
o4h1 | 224618 1020 |.787130 2115 [1.02087 @84 |1.32693 o5 | 2.11648 4sa .24l293 s8s | .950508 2845
4h2 [.223598 1015 |.785015 2108 |1.01723 ss2 | 1. 32598 94 2.11194 4s3 | .243904 sss .OUB163 2334
-Bi3 | .222583 1012 |.782906 2105 |1.01361 seo |1.3250% es | 2.107H1 4so .243516 sss | .545822 2324
Sk 221571 1008 |.780801 2101 |1.01001 sss 1.32409 o4 | 2.10291 448 | .243130 a=ss | .943505 =23is \

445 1.220563  100s |.TTBT00 2096 [1.00642 sss 1.32315 94 | 2.09843 447 | 242744 884 | .9L41102 2803
4h6 [.219558 1001 |.TT6604 2082 [1.00284 ase |1.32221 o4 2.09396 444 | .242360 sss | .93888g 2292
MAT 1 .21855T7  eo7 |.TT4512 2087 | +9992T5 assas | 1.32127 e3 | 2.08952 442 | 241977 sez .936597 2282
-U48 |.217560 sos |.772425 2083 | .995726 ssse [1.3203% s4 | 2.08510 440 | .241595 aer | .934315 sa7e
4h9 1.216566 se1 [.770342 =207 | .992190 ss2s [ 1.31940 es | 2.08070 sss | .24121k s7e .932043 2262

'} 450 |.215575 ee7 |.768263 2074 | .988667 ssos |1.31847 s | 2.07631 4se -240835 s7e | .929781L 22s2
-451 [.214588 ses |.T66189 =070 | .985158 sass [1.31754 sz | 2.07195 4a« | .240456 s77 | .927529 2242
452 1.213605 sso [.764119 =20es | .981663 sas1 |1.31662 sa | 2.06761 4ss | .240079 s7s | .925267 ozs=
453 1.212625 g7e |.76205% 2061 | .976182 s4es |1.31569 sz | 2.06328 a0 | .239703 a7e -923055 2222
454 1.211649 73 |.759993 2057 | -9THT13 aass [1.31477 sz | 2.05898 429 | .239327 a7a .920833 2212

2455 1.210676  s70 [.757936 20s2 | 971258 44z [1.31385 o2 | 2.05469 427 | .238953 sra | .918621 2208
456 1.209706 ses |.755884 2045 | 967816 sa2s |1.31293 o1 2.05042 42s | .238580 a7z, -916418 2192
<457 |.208740  cea (753835 2044 | -964307 sa1s |1.31202 g2 | 2.0M61T 428 | -238208 s70 | 014226 2184
458 1.207777 ess [.T51T91 2040 | -960972 se0s |1.31110 oo | 2.0419% 421 | .237838 s70 .912042 2174
459 [.206818 gse -|-THITSL zoss | -957569 aaso | 1-31020 s1 | 2.037T7T3 419 | -237468 ses .909868 2184

1460 |.205862 THTT16 .954179 1.30929 2.03354 .237099 +90TTO4

; W




5k NACA TN 27k
TABLE II.— CONTINUED
t g(t) h(t) i(t) i(t) k(t) 1(t) m(t)
>

-460 | .205862 es2 |.THTTLE =082 | .95h179 8377 |1.30929 S1 |2.03354 418 |.237099 9e8 |.90T70k 2155
-461 | .204910 s4s |.7L5684 2027 |.950802 3sses |1.30838 o [2.02936 41s |.236731 ses .905549 2145
-462 | .203961 s46 |.743657 2028 | .gh7i37 9852 |1.30748 SL [2.02521 413 | .236365 386 [,go3hok 2186
-463] .203015 o943 |.7h163k 2019 | .ghLoBS 3339 [1.30657 90 [2.02108 418 |.235999 964 | 901268 2127
46l | .202072 938 |.739615 =201s | .9hoTh6 8327 [1.30567 9O 2.01695 410 |.235635 363 | 8991k 2118
465 .201133 35 |.737600 2011 |.937419 @815 |1.30477 89 2.01285 408 | ,235272 383 |, 897023 2109
466 | .200198 o33 |.735589 2007 | .93410k 9802 [1.30388 S0 2.00876 406 | .234g09 =81 | 8ghg1l 2100
-U67 | 199265 928 |.733582 2002 | .930802 3290 [1.30298 &9 |2.00470 405 [.234548 =60 |.890814 2080
-468| .198336 s26 |.731580 1ess | .927512 3278 (1.30209 89 |2.00065 408 |.234188 =80 |.89072h =082
469 | .197H10 s22 |.729581 1995 [ .92h23h a266 [1.30120 88 |1.99662 402 |,.233828 =S8 |.888642 =2o07a
-470| .196488 20 |.727586 10 |.920968 9254 [1.30032 89 |1.99260 400 | .233470 357 |.886569 2064
JU71] .195568 16 |.725596 1987 | .91771h 9242 |1.29943 ss 1.98860 sse8 |.233113 8356 |.884505 2055
-472] .194652 s1a |.723609 1ss2 |.914h72 s230 [.129855 8o |1.98462 ase | .232757 355 |.882k50 2046
4731 193739 s0s |.T721627 1979 |.911242 s218 [1.29766 8 |1.98066 aes .232402 ass |.88040OL4 2038
474 ) .192830 so7 |.T19648 1e7s | .90802k 3207 |1.29678 &7 |1.97671 a@es | .232047 sss |.878366 =200
4751 0191923 sos |.TLT673 1971 | .904817 a1ss [1.29591 s [1.97278 esi |.231694 s@s2 [.876336 2020
476 [ 0191020 900 |.T15702 1867 | .901622 183 |1.29503 87 [1.96887 aso .231342 351 |.874316 =012
477 .190120 so7 [.713735 1eea |.B98439 =172 |1.20416 87 [1.96497 sss |.230991 3s0 [.872304 2008
4781 .189223 @s4 [.711772 1ese [.895267 s1e1 |1.29329 &7 [1.96109 3se |.2306h1 s4s |.870300 196
479 ] .188329 sso |.709813 1sss [.892106 o149 |1.29242 87 [1.95723 ass .230292 =49 |.868304 1988
.480 | .187439 887 .707858 1ss2 | 888957 2138 |1.29155 &6 1.95338 883 | ,200943 347 (,866318 1879
.L81| .186552 885 |.705906 1947 | 885819 3126 |1.20069 87 [1.94955 382 | 200506 946 .864339 1971
482 | 185667 881 |.703959 1944 | .882693 3116 [1.28982 86 (1.94573 380 |.220250 s45 |.862368 1s62
-483 | .184786 878 |.702015 1°40 (.879577 3104 [1.28896 &8 |1.94193 a7e | .228905 =45 |.860L06 1954
.48k | .183908 875 |.700075 1936 | 876473 094 [1.28810 &6 [1.93815 877 |.208560 343 [.858k52 1s4e
485 .183033 872 |.698139 183 |.873379 s08s |1.2872h &s|1.93438 375 |.228217 s42 .856506 1s38
486 | .182161 ses |.696206 1929 [.870296 8071 [1.28639 &5 [1.93063 874 |.227875 842 [.854568 1sao
487 [ .181293 ses |.694277 1325 | .867225 3061 |1.28554 ses |1.92689 87z |.227533 s4o0 |.852638 1s22
-488 | .180427 se3 [.692352 1921 [.86416L s0s0 |1.28468 s [1.92317 371 |.227193 340 [.850716 1s14
489 | .179564 ase |.690431 1s17 | .86111k s040 [1.28383 .4 [1.91946 3es |.206853 ss8s [.8L8802 1s07
-490 | .176705 ses7 |.688514 1914 |.858074 @028 [1.28299 8s|1.91577 se7 |.206514 ss7 .846895 1898
o1 | L177848  es3 |.686600 111 [.855046 so1s |1.2821k s4 [1.91210 ase .226177 837 |.844997 1ssl
492 | .176995 ses1 |.684689 1s0e | .852027 soos [1.28130 s [1.9084k ses | .225840 sss [.843106 1883
-493 [ .17614k  s4s [.682783 1s03 | .849019 2997 |1.28045 84 [1.90479 ses |.225504 - sss |.841223 1876
4Ok | .175296  g44 [.680880 1sco [.846022 29087 [1.27961 &3 |1.90116 se1 |.225169 o34 |.839347 1se7
-h95 | L1ThUS2 g4z |.678980 1ses | .843035 2977 [1.27878 sa 1.89755 se1 |.224835 ass |.837480 1861
-496 | .173610 gas |.677085 1ssa |.840058 =986 [1.27794% 84 [1.8939L < asss |.224502 =82 [.835619 1iss2
L9 | 172772 gae |-675192 1ses | .837092 2957 [1.27710 as [1.89036 ss7 |.22M170 as1 .833767 1e4s
498 .171936 gaz [-67330% 1ses |.834135 2s46 |1.27627 &3 [1.88679 ase|.223839 ss1 [.831921 1ss7
-499 | .17110% ggo [-6T1419 1ge2 | .831189 2936 [1.2754% &3 [1.88323 as4 [.223508 =28 [.830084 1831
2500 | 170274 g2 | 4669537 1a7e | -828253 o226 |1.27461 a3 |1.87969 asa|.223179 =28 |.828253 1823
2501 [ J169LLT  goq | 667659 1874 | -825327 2016 [1.27378 &2|1.87616 as2|.222851 a@zs [.826430 1818
-302 | .168623 gy |.665T85 1871 | -822411 2907 |1.27296 3 |1.87264 aso |.222523 @27 |.824614 108
2503 | 167802 g1 [-66391% 1ge7 | -819504 ogge |1.27213 82 |1.86914 . ass |.222196 s2e |.822806 1802
50k | 166984 o) |.66204T g .816608 2gg7 |1.27131 @2|1.86565 347 |.221870 as2s [.821004 1794
505 | .166169 s12 |.660183 1se1 [.813721 2877 |1.27049 82|1.86218 a4e|.221545 s24 .819210 1787
' -506 | .165357 s10 [.658322 1857 |.810844k 2867 [1.26967 81 |1.85872 344 |.201221 @23 [.817423 1780
<507 | .164547 gos |.656465 18s3|.807977 2858 [1.26886 s821.85528 244 [.220898 322 |.815643 1773
-508 [ .163741 804 [.654612 18s0|.805119 2848 |1,26804 81(1.85184 841 |.220576 822 [,813870 1766
509 | .162937 801 |.652762 1847 |.802271 2839 (1.26723 81|1.84843 341 | ,.o20254 821 | 812104 1759
510 .162136 798 |.650915 1843 |.799432 2829 |1.066L42 81 (1.84502 339 |.219933 S8 |,810345 1752
511 .161338 795 |.,6Lk9072 1840 |.796603 2820 |1.26561 81(1.84163 398 |.21061k 819 |,808593 1745
512 [ 160543 792 [.647232 1837|.793783 =2810|1.26480 80(1.83825 836 |.219295 318 [.806848 17as
-513 ] .159751  7e0 [.645395 1833 |.790973 2801 [1.26400 81]1.83489 33s5(,218977 S8 |.805110 1732

514 [ .158961 787 |.643562 18%0(.788172 =2792|1.26319 80|1.83154 334 |.218659 =16 .803378 17a2s 2

¢
515 | 15817k 784 |.6L41732 1826 |.785380 2783 |1.26239 80|1.82820 883|.218343 S1s |.801653 1718
516 | .157390 781 (.639906 1824 |.782597 2774 |1.26159 &0|1.82487 3s81|.218028 815 [.799935 1711
-517| .156609 778 |.638082 1820|.779823 =27e4[1.26079 80|1.82156 @30|.217713 314 |.798224 1705
518 155831  77e |.636262 181e|.777059 =2756[1.25999 79[1.81826 s28.217399 S1s [.796519 1888
<5191 155055 773 |.6344h6 1814 | .TTL303 2747[1.25920 e0|1.81498 =28|.217086 812 [.794821 1es2

.520 | .154282 .632632 LTT1556 1.25840 1.81170 216774 .793129




NACA

TN

27kl

TABLE II.— CONTINUED

g(t)

h(t)

i(t)

J(t)

k(t)

1(t)

«520
+H21
522

524

«525
-526
527
.528
«529

.530
.531
.532
+533
.534

<535
+536
<537
.538
+539

.540
.5kl
.5k2
543
5kl

545

.546

547
.548
549

550
551
552
=593
<554

+555
+556
<557
558
+359

560
.561
.562

564

565
+566
567

+569

«570
571
572
<573
STh

=375
576
D17
.578
«579

.580

154282 770
.153512 788
152744 764
.151980 782
.151218 7eo

150458 7se
149702 754
.148948 9s1
L148197 749
JLTHLS o4

JAUETO2  74a
«145959 741
k518l o
J144480 735
2143745  7as

.143012 730
.142282 727
141555 725
.140830 722
.140108 720

.139388 717
.138671 71s
2137956 712
137244 708
-136535 7o7

.135828 7o0s
135123 702
134421 s98
133722 697
-133025 es4

.132331 @ss2
.131639 ess
.130950 687
.130263 ees
.129578 @82

.128896 679
128217 eve
127539 674
.126865 e72
.126193 ees

.125524 gaa
.124856 ees
L128191  ga2
.123529 @so
122869 gss

.122211 ess
121556 es3
«120903 ses1
.120252 e48
.11960%k 646

.118958 643
«118315 s41
11767 eas
.117035 s37
.116398 es4

115764 631
+115133 @30
+114503 g27
.113876 e2s
.113251 g23

.112628

.632632 1810
.630822 1806
.629016 1804
.627212 1800
625412 1797

623615 1794
621821 1791
.620030 1788
618242 1784
.616“58 1781

614677 1778
+612899 1775
.61112) 1772
.609352 1789
.607583 17es

.605818 17e3
.604055 1758
602296 1757
.600539 17s3
.598786 17s1

597035 1747
+595288 1744
593544 1741
.591803 1738
.590064 17as

.588329 1732
586597 1730
.584867 1728
.583141 1723
.581418 1721

579697 1718
«3T7979 1714
576265 1712
574553 1708
572844 1706

.571138 1703
569435 1701
567734 1897
566037 1ees
564342 1692

.562650 1ess
.560961 1ess
+559275 1eses
557592 1es1
«555911 1e7a

554233 1675
.552558 172
.550886 1e7o
549216 1e87
547549 1664

.545885 1ee1
54422k 1859
542565 1es8
.540909 1e=3
.539256 1es1

.537605 1648
«53595T7 1e4s
«534312 1643
532669 1e40
«531029 1637

-529392

-TT1556
.768819
. 766090
763370
760659

-T57956
755262
152577
. 749900
.Th7232

Thu572
.T41921
-739278
- T366k44
.734018

731400
.728790
726189
-723595
.721010

.718433
.715863
.713302
«T10749
. 708203

- 705665
=703135
-700613
698098
695591

-693092
.690600
.688116
.685639
.683170

680708

.632971
.630657
.628349
626047
623752

621464

2737
2729
2720
2711
2703

2894
2885
2877
2868
2860

2851
26843
2634
2828
2818

2810
2801
2594
2585
2577

2570
2581
2553
2548
2538

2530
2s22
2515
2507
2498

2492
2484
2477
2468
2482

2454
2447
2440
2433
2425

2418
2411
2404
2397
2388

2388
2376
2368
2382
23855

2348
2842
2334
2328
2322

2314
2308
2302
2295
2288

1.25840 79
1.25761 79
1.25682 79
1.25603 79
1.25524 =8

1.25446 79
1.25367 =78
1.25289 ~7a
1.25211 +=8
1.25133 <78

1.25055 77
1.24978 g
1.24900 7
1.24823 77
1.24746 77

1.24669 77
1.24592 78
1.24516 77
1.24439 78
1.24363 78

1.24287 78
1.2%211 78
1.24135 7s
1.24059

1.23984 78

1.23908 75
1.23833 75
1.23758 7s
1.23683 74
1.23609 7s

1.23534% 74
1.23460 75
1.23385 74
1.23311 74
1.23237 74

1.23163 7s3
1.23090 74
1.23016 73
1.22943 74
1.22869 73

1.22796 7a
1.22723 73
1.22650 72
1.22578 73
1.22505 72

1.22433 73
1.22360 72
1.22288 72
1.22216 71
1.22145 72

1.22073 72
1.22001 71
1.21930 71
1.21859 71
1.21788 71

1.21717 71
1.21646 71
1.21575 7
1.2150% 70
1.2143% 7o

1.21364

1.81170
1.80844
1.80519
1.80196
1.79874

1.79552
1.79233
1.78914
1.78596
1.78280

1.77965
1.77651
1.77339
1.77027
1.76717

1.76408
1.76100
1.75793
3T,

1.75183

1.74880
1.74577
1.74276
1.73977
1.73678

1.73380
1.73083
1.72788
1.72493
1.72200

1.71907
1.71616
1.71326
1.71037
1.70749

1.70462
1.70176
1.69891
1.69607
1.69324

1.690k42
1.68761
1.68482
1.68203
1.67925

1.67648
1.67372
1.67097
1.66823
1.66550

1.66278
1.66007
1.65737
1.65468
1.65200

1.64933
1.64666
1.64401
1.64137
1.63873

1.63610

3268
325
323
322

81s
318
3818
316
31s

314
312
312
810
308

308
307
305
305
303

3023
301
298
298
298

297

2895
283
288

291
280
288
288
287

288
285
284
283
282

281
279
279
278
27T

276
275
274
273
272

271
270
269
288
2687

2687
28s
264

283

216774
216462
.216152
.215842
+215533

.215225
.214918
.214611
.214306
+214001

.213697
213393
.213091
.212789
.212488

.212188
.211888
.211590
.211292
«210995

.210699
.210403
.210108
.209814
.209521

.209228
.208936
.208645
.208355
.208066

207777
.207489
.207201
206915

.206629

.206343
.206059
«205775
.205492
.205210

.204928
204647
204367
.204087
.203808

.203530
.203253
202976
.202700
.202k2}4

.202150
.201876
.201602
.201330
201058

200786
.200515
.200245
199976
-199707

+199439

312
310
310
308
308

807
307
305
305

304
302
302
301
300

300
208

297

285

283
293

292
291
280
288
288

288
288
288
288

284
284
283
282
282

281
280
280
279
278

277
277
276
278
274

274
274
272
272
272

271
270

289
268

. 786428

784769
.783116
.781469
779829
-T78195

- 176567
- TT4945
-773330
«T71720
»T70117

768519
766928
765343
.763763
.762190

760622
«759060
ST5T504
755954
. T54409

752870
-T51337
.T49809
«T48287
STUETTL

. T45260
<T43755
.Th2255
.ThOTEL

-739272

-737789
.736311
. 734838
733370
.731908

.T30451
729000
-727553
.T726112
T24676

723245
.721819
« 720398
- 718963
-T17572

.716166
714765
- 713370
«711979
.T10593

709211
707835
.TO64EN
«T705097
«T703735

.702378

1835
1878
1872
lsee
18s9

1853
1647
1840
le34
1828

ls22
18ls
1810
1803
1598

1581
1s8s
1580
1573
1se8

1s82
1ss568
1550
1545
1ssg

1533
1s28
1s22
1516
1s11

1505
1500
1494
1489
1483

1478
1473
l468
l482
1457

1451
1447
1441
1436
1431

1426
1421
1415
1411
1408

1401
1385
1381

1s82

1376
1371
1367
1lsez
1857

NA(£&/'

55




NACA TN 274k
TABIE II.— CONTINUED

t g(t) h(t) i(t) J(t) k(t) 1(t) _m(t)

.580 | .112628 ®20 |.529392 1ess | .62146k 2282 1.21364 70| 1.63610 =261 | .199439 =287 | .702378 1as3
581 | .112008 618 |.527757 1esz |.619182 227s 1.2129k 71| 1.63349 261 .1991;2 287 .;21325 1348
.582 | .111390. 18 |.526125 1eso | .616907 =22es 1.21223 69| 1.63088 260 | .198905 =286 | .699677 1343
2583 | 11077k e1s | .524495 1627 | .614638 226a 1.2115k 70| 1.62828 =2s9 | .198639 268 | .69833% 1s3s
.58k | .110161 612 |.522868 1e24 [.612375 22se| 1.2108k 7o 1.62569 258 | .198373 264 | .696996 13834

-585 | .109549 eos |.52124% 1s22 .610119 22s0| 1.21014 es |1 .62311 257 | .198109 2es | .695662 1a2s
.586 | .108940 eoe | .519622 1e20 [.607869 2244 1. 20945 70| 1.62054% 2s8 | . 19784k 283 | .694333 1azs
.587 | .108334% sos |.518002 1e1s 605625 2287| 1.20875 69 |1.61798 2se | .197581 283 .693008 1az0
-588 ] .107729  e02 |.516386 1e14 | .603388 2231| 1.20806 es | 1.61542 2s4 .197318 =2ez | .691688 1a1e
.589 | .107127 eco |.514772 1e12 | .601157 2225 1.20737 es | 1.61288 =2s4 | .197056 262 | .690372 1311

.590 | .106527 ses |.513160 1e0s [.598932 2218| 1.20668 es 1.61034 =2s3 | ,196794% =261 | 689061 1307
-591 | .105929  sse [.511551 1607 | .596713 =2213| 1.20599 s | 1.60781 =zs2 .196533 280 | 687754 1302
592 | .105333  sea | .50994k 1604 |.594500 =220e| 1.20530 es 1.60529 =251 | ,196273 =260 | .686L52 1288
2593 | .1047H0  se1 | .508340 1e01 (.59229k 2200( 1.20462 es | 1.60278 =2so0 .196013 235 | .685154 1283
594 [ .108149  ses | .506739 1ses [,590094 =21ss| 1.20393 es | 1.60028 2s0 .195754 =2se | ,683861 1289

-595 | 103560 ss7 |.505140 1s97 |.587899 2188 1.20325 es | 1.59778 248 | .195495 =2s8 | .682572 1285
.596 | .102973  sas |.503543 1ss4 | .585T11 21e2 1.20257 e8| 1.59530 =248 | .195237 =257 | .681287 1280
-597 | .102388  ss2 | .501949 1ss1 [.583529 2177 1.20189 es 1.59282 247 | .194980 =2s7 | 680007 1276
-598 | .101806 sgo |.500358 1s0 | 581352 2170| 1.20121 es 1.59035 =246 | .194723 2s8 | .678731 1271
<599 | .101226 578 |.498768 1ses |.579182 21es| 1.20053 &e | 1.58783 2¢s LQLLET 255 | L6TTHE0 1288

-600 | .100648 s7e |.497182 1s84 | .5TTOLT =21s8( 1. 19985 7 | 1.5854k 245 | ,19kp12 255 | 676192 1263
.601 | .100072 s74 |.495598 1se= |.574859 =21s3| 1, 19918 €8 |1,58299 243 | ,193957 254 674929 1258’
.602 | 0994579 s71e [.49L016 1s7e | 572706 =147 1, 19850 67 | 1.58056 243 |,193703 254 | .6736T0 1254
.603 | .0989263 sess |.492437 1577 | 570559 2141 1. 19783 67 | 1.57813 242 | ,193kkg 258 | 672416 1251
.60k | .0983568 se7s |.490860 1s7s |.568418 =135/ 7, 19716 &7 |1.57571 241 | ,193196 =253 671165 1248

605 | .0977894 sesz [.489285 1s72 |.566283 =130 1.196k9 67 |1.57330 240 | ,192043 251 | 669919 1242
.606 | .0972242 ses1 [.4B7713 1s70 |.564153 2124 1,19%82 €7 | 1.57090 =2¢0 | .192692 =2s2 | .668677 1288
-607 | .0966611 seos |.486143 1se7 |.562029 2118| 1.19515 67 [1.56850 =as .192440 2s0 | ,66Th39 1234
-608 | .0961002 ssgs [.4845T6 1ses [.559911 2113 1.19448 ee |1.56611 eas .192190 2s1 | 666205 1230
609 | .0955413 sse7 |.483011 1se2 [.557798 2107 1.19382 e7 1.56373 237 | .191939 =248 | .664975 1225

+610 | .00k9BUE ssa7 | LBILLY 1se1 |.555691 =2101) 1.19315 es 1.56136 =238 | ,191690 248 | .663750 1222
-611 | .09kk299 ss2s [.479888 1sse |.553590 z2o0se| 1.19249 €& |1.55900 =2 (191441 248 | 662528 1217
.612 [.0938774 ssos [.478330 1sss |.551k9k 20s0] 1. 19183 &e |1.55664 =285 | ,191193 =248 |.661311 1214
-613 |.0933269 s483 |.476775 1553 [.54gkOk =2085| 1,19117 ee |1.55429 =34 .190945 =247 [ .660097 1210
.61k |.0927786 s4e3 | 47520 1551 [,547319 2079 1.19051 ee [1.55195 =288 | .190698 =247 | .658887 1z0s

-615 |.0922323  s442 |.473671 1s4s [.545240 207s| 1.18985 es |1.54962 =28s | .190451 ade 657682 1202
.616 | .0916881 s421 |.472123 1546 |.543167 20es| 1.18919 es |1.54729 2a1 .190205 245 | .656480 1197
-617 | .0911460 s401 |.470577 1544 |.541098 20es | 1.1885k 66 |1.54498 281 .189960 =245 |.655283 1194
-618 | .0906059 saso |.469033 1s42 |.539035 =2057| 1.18788 es |1.54267 2s1 | .189715 244 |. 89 11s0
.619 | .0900679 5880 |.46Th91 1538 |.536978 =20s2| 1.18723 €s |1.54036 =220 | ,189471 244 | .652899 11se

-620 | .0895319~ sass (.465952 1s87 |.534926 =2047| 1.18658 es |1.53807 =22s | .189227 =248 |.651713 11ez
.621 [.0889980 sszo0 [.464415 1s3s [.532879 =2041|1.18593 es |1.53578 =228 | .188984 =243 |.650531 1178
.622 | .0884660 s29e |.462880 1532 |.530838 =203e| 1.18528 es [1.53350 =227 | .1887h1 =242 | .649353 1175
.623 |.0879362 s277 |.461348 1ss0 [.528802 =081 1.18463 es|1.53123 =227 | .188499 =242 | .64B1T8 1170
.624 | .0874085 s257 |.459818 1s28 [.526TTL =202s| 1.18398 65 |1.52896 =226 | .188257 =241 | .64TO08 1167

625 | .0868828 s2a7 [.458290 1s2s [.5247h6 2021 | 1.18333 64 | 1.52670 =22s | .188016 =240 | 645841 11ea
.626 | .0863591 s218 | 456765 1s24 |.522725 =2015| 1.18269 es | 1.52445 =224 | .187776 =240 | .6LL6T8 1180
.627 | .0858373 s197 |.455241 1s21 |.520710 =2010| 1.18204 e4 |1.52221 =224 | .187536 =239 | 643518 11ss
.628 | .0853176 s177 |.453720 1518 |,518700 =200s| 1.18140 €4 |1,51997 =223 | .187297 =238 | .642363 11s2
.629 | 0847999 s1s7 [.452201 1s1e [.516695 1ses| 1,18076 &4 |1.5177h 222 | .187058 =288 |.641211 1148

-630 [ .08k284k2 s137 | 450685 1s1s |. 514696 10es| 1.18012 64 [1.51552 =222 [ .186820 =238 | .640063 114s
.631 [ .0837705 siie | 449170 1s12 [.512701 1s8s| 1.17948 e4 [ 1.51330 =220 [ .186582 237 | .638918 1141
.632 | .0832587 soe7 |.LU47658 1s10 [.510712 1ess| 1.17884 e |1.51110 =221 | .186345 =2se | L63TTTT 1137
.633 | .0827490 so77 | 446148 1som | 508727 1979) 1.17820 e3 | 1.50889 =219 | 186109 =236 | 636640 11as
.63k | .0822413 soss | .L444ELO 1506 | L506TUB 1974 | 1.1T757 es | 1.50670 =1s | .185873 =236 | .635507 1180

.635 | .0817355 soss | .443134% 1sos | .5047Th 1s70| 1.17693 es [ 1.50451 218 | .185637 2as | .63437T 1128
.636'| .0812317 so1e | 441631 1so1 |.502804 104 | 1.17630 es [1.50233 217 | .185402 284 | 633251 1120
.637 | .0807299 4sss | .440130 1499 |.500840 1se0| 1.17567 e4 [ 1.50016 =217 | .185168 =234 632128 1119
.638 | .0802301 479 | .438631 1497 |.49BBB0 1954 | 1.17503 63 [ 1.49799 =216 | .184934 =233 | .631009 1116
.639 | .0797322 4s9ss | .437134 149s | 496926 18s0| 1.17440 ee | 1.49583 =21s | .184701 =233 | .629893 1112

640 | .0792363 4340 | .435639 1492 | .4GUITE 1944 1.17378 e3 | 1.49368 =215 | .184468 =232 | .628781 1108
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TABLE IT.— CONTINUED

t g(t) h(t) i(t) J(t) k(t) 1(t) m(t)
640 | 0792363 4o40] 435639 1492) 4oLOT6 1944 1.17378 63| 1.49368 =215 184468 =232 628781 11os
641 | 0787423 4s21f .4341h7 1481f 493032 184 1.17315 e8| 1.49153 =21a .184236 232 | 627672 1los
.642 | 0782502 4s01| 432656 1488 491092 198 1.17252 es| 1.480k0 214| .18400k =281 .626567 1101
.643 | LOTTT601 4se3l 431168 14es| .489157 1021 1,17189 62| 1.48726 =212 .183773 231 | .€25466 1088
J6bk | 0772718 4862 429682 148s| (487226 1s2d 1.17127 ea| 1.48514 =212 .183542 230 | 624367 lose
645 | L0T67856 4s44| 428197 1482 485301 1921 1.17064 e2| 1.48302 212| 183312 230 | 623273 1081
.646 | 0763012 4s24f 426715 147 .483380 191 1.17002 62| 1.48090 =210| .183082 =228 | .622182 1oes
647 | .0758188 4sos| k25236 1478 .4B1L6L 1811 1,160k0 * e2| 1.47880 =210| .180853 220 | .62109k 1loss
-648 | .0753383 4788 423758 1476| 479553 1s0d 1.16878 62| 1.47670 =zos| .18060% 228 | .620009 losl
.649 | .07h8597 4767 k22282 1478| LTT6LT 1904 1.16816 e2| 1.47461 =208 .182396 =228 | ,618928 1077
.650 | .0T43830 4748| .420809 1472| .4T5TU5 1897 1.16754 ez2| 1.47252 =2o08| .182168 =227 617851 107s
651 | 0739082 4728| .419337 14e9| .473848 1ssa| 1.16692 e1| 1,470k4 207 .181941 226 | .616T76 1071
.652 | 073435k 4710| .U1TBEB 1467| .UTI955 1ses| 1.16631 e2| 1.46837 =zo07| .181715 227 | .615705 10e7
.653 | 0729644 4e01| 416401 14e6| .4T006T 1ms3| 1.16569 61| 1.46630 =20s| .181488 225 | .614638 10es
.65k | .0T24953 4e7a| .414935 14ea|.U6818k 1a7s| 1.16508 61| 1.4642h z0a| .181263 225 | .613573 1061
.655 | .0720280 4654 (413472 1461 ,L66305 1874 1.16447 2| 1.46218 204 .181038 225 | .612512 10ss8
.656 | .OT15626 4ess| . 412011 14sof .46LU31 18es| 1.16385 61| 1.4601k =zo0s| .180813 =224 | .61145% 10s4
657 | .0TI0991 4616| 410552 14s7|,46R562 1ses|1.1632% e1| 1,45809 =203 .180589 224 | ,610400 1051
.658 | 0706375 4ses| .409095 14s5|.460697 1se1|1.16263 e1| 1.45606 =0a| .180365 =23 .609349 1048
.659 | 0701777 4s78| 407640 14s8(.458836 18s6) 1.16202 s0| 1.45403 =202| .180142 =222 ,608301 1045
-660 | .069T199 4se1| .406187 14s1|.456980 1ss1|1.16142 1| 1.45201 202 .179920 222 | 607256 1042
.661 | L0692638 4s41| .4OUT36 1449|.455129 1s48|1.16081 e1 | 1.44999 201 179698 222 | .606214 1038
.662 | L06B8097 4s2s|.403287 1447|.453281 1842|1.16020 0| 1.44T98 =201 179476 =221 | 605176 108s
.663 | L06835T2 4s05| .401840 1445|.451439 1mas| 1.15960 eo | 1.44597 =200| .179255 221 | .60B1k1 1033
.66k [ LO6TI06T 4487| .400395 1443|.4U9600 1833 1.15900 61| 1.44397 1ee .179034% =220 | .603108 1028
665 | .06Th580 4468 .398952 1441| U4TT67 1m30| 1.15839 &0 | 144198 1e8| ,17881k 220 | 602080 1026
.666 | .0670112 44s0|.397511 14838| 445937 1s2s| 1.15779 s0 | 1.4kooo 1s9 .178594 =219 | 601054 1023
667 | .0665662 4432|.3960T2 1487|4112 1821|1,15719 0| 1.43801 197 .178375 218 | .600031 1018
668 | .0661230 4414|.394635 14ss|.bh2291 1817|1.15659 60| 143604 187 .178156 219 | ,599012 1017
.669 | .0656816 43ss|.393200 14as|.khok7h 1812|1.15599 se | 1.43ko7 1s6 L177937 217 | .597995 1013
.670 | 0652420 4378|,391767 1432| L438662 1808|1,15540 60| 1.43211 1se 177720 217 | .596982 1011
L6T1 | .064k8042 4359 .390335 1429 | 436854 lso4 1.15480 80| 1,43015 195 177503 217 | .5959T1 1007
.672 | 0643683 4342 | 388906 1427 | 435050 1799 (1,15420 se| 1.42820 194 .177286 218 | .594964 1004
.673 | .0639341 4323 | 387479 1425 | L33251 1795)1 15361 so| 1.40626 1s4 .177070 21& | ,593960 1oo1
.67k | L0635018 4306 | 386054 1424 | 431456 17e1|1.15302 eo 1.k2k32 184 | 176854 215 | ,592959 989
675 | .0630712 4287 | 384630 1421 | 429665 1787 |1.152k2 s | 1.42238 192 .176639 215 | .591960 ggs
676 | .0626k25 4270 | ,383209 141s |.4k27878 1783 [1.15183 so| 1.42046 103 2176424 215 | .590965 g2
677 | 0622155 4252 | .381790 1418 |.426095 1779 |1.1512F so| 1.41853 101 | .176209 214 | -5899T3 ggs
-678 | .0617903 4235 | .3803T2 1416 |.42U316 1774 | 1.15065 so| 1.41662 101 | .175995 213 | 588984 gg,
-679 | .0613668 4216 | .378956 141a |.422542 1770 [1.15006 s8| 1.MI4TL 101 | 175782 213 | -587997 gaa
.680 [ .0609452 4199|.377543 1412 .420772 17eef1.14948 so | 1.41280 190 175569 =213 | .58701% sso
.681 | 0605253 41e1|.376131 1410|.419006 17ea|1.14889 so 1.41090 1se | .175356 =212 | .586034 e7s
.682 | .06010T2 4164 | .374721 1408 |.417243 17s8 1.14830 s8 | 1.40901 18s | .17514k 212 | . 6 974
.683 [ .0596908 4146 .373313 1408 |.K15485 1754 [1.147T2 se | 1.40712 188 .174932 211 | 584082 72
.68k | 0592762 4128(.371907 140s|.413731 17s0|1.1472k so | 1.4052% 18e 174721 211 | .583110 ses
.685 | .0588634 4112 .370502 1402|.411981 174e|1.14655 ss | 1.40336 187 2174510 210 | 582141 sge
.686 | .0584522 4003 [ .369100 1401 |.410235 1742|1.14597 ss | 1.40149 1a7 .174300 210 | .581175 ges
-687 | 0580429 4076 | .367699 1ass |.40B493 17as|1.14539 ss | 1.39962 1se | .174090 =210 | .580212 seo
-688 | .0576353 4o0se | .366301 1ap7|.406755 1734 |1.14481 g | 1.39776 1es | .173880 =208 579252 gs7
689 [ .057229% 4042 | .36490% 1ags | . 405021 1730 | 1.14423 sg | 1.39591 1es | .1T36T1 208 | .578295 sss
-690 | .0568252 4024 | .363509 1sea |.403291 1726 [1.14365 =7 1.39406 1es | 173463 208 | .5TT340 ss2
-691 | .056k228 4007 |.362116 1se2 |.401565 1722|1.14308 ss | 1.39221 1ss .173255 208 | .576388 s49
-6% | .0560221 ag0 | .360724 1a3ss [.399843 1710 [1.14250 s7 | 1.39038 184 | 173047 207 575439 s4e
-693 | 0556231 3973 |.359335 1ass [.39812% 1714 [1,14193 sg | 1.38854 1ss | .172840 207 L5THI93 48
-69k | .0552258 sess [.35T94T 1sse [.396410 1711 [1.1M135 s7 | 1.3867L 1e= | .172633 208 | .5T3550 se1
.695 | 0548303 asas | .356561 1aes [.394699 170s|1.14078 s7 1.38489 182 | 172427 206 | .5T2609 sss
.696 | .05MU36L ag21 [ .35517T 182 [.392993 170a[1.14021 s7 | 1.38307 1s1 | 172221 208 | .5TI6TL oes
697 | 0540443 8904 | 353795 1380 |.391290 1700 |1.13964 =7 | 1.38126 1ex 172015 20s | .570T736 sass
.698 | .0536539 aggss | .352415 1378 |.389590 1e9s|1.13907 o7 1.3794%5 180 | .1T1810 204 | .569803 g29
.699 | .0532651 ga70 | .351036 1a7s | .387895 1es1 | 1.13850 s7 | 1.3T765 178 | 171606 204 | .5688Th g2g
-T00 | .0528781 ggs4 | .349660 1375 |.38620% 16gg|1.13793 s7 | 1.37586 180 | .1TAkOR 204 | 56TIU6 g24
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g(t)

h(t)

i(t)

i)

k(t)

1(t)

m(t)

700
.701
.702
.703
.70k

705
706
707
.708
709

.T10
.T11
.712
«T13
STk

715
+T16
«T1T
.718
.79

.720
.721
.T22
.723
Tk

.725
726
<727
.728
-T729

.730
.731
.732
.733
T34

-135
.736
<137
.738
-139

.Th0
.Thl
.Th2
743
Tl

Th5
.T46
STHT
.Th8
-TH9

- 750
.51
.752
-753
.T54

<155
<756
-T57
.758
<159

760

.0528781
.0524927
0521090
.0517270
0513467

.0509681
.0505911
0502158
.0498422
.0UgLT02

.0490999
0487312
.0L483642
.0479988
0476351

.0k72730
0469125
.0k65537
.0461965
0458409

.0454870
0451347
.0447839
.O44L348
0440873

043741k
0433971
0430544
.0k27133
0423738

.0420358
.0416995
.0413647
.0410315
0406999

.0403698
.okook1k4
.0397144
.0393891
0390653

0387430
.0384223
.0381031
.0377855
.0374695

.0371549
.0368419
.0365305
.0362205
.0359121

0356052
.0352998
.0349960
.0346936
.0343928

.0340935
«0337956
.0334993
0332045
0329112

.0326193

8854
3837
3820

aso0s
3788

3770
3753
8738
8720
3703

3887
3870
3854
3837
8s21

3805
3588
8572
85568
8538

3523
3508
34891

3459

3443

349660
.348285
.346911
345540
344170

.342803
.341437
.340072
.338710
337349

+335990
.334633
333277
331923
+330571

.329221
.327872
.326525
.325180
.323836

+322495
.321154
.319816
.318479
.317144

.315811
314479
.313149
.311821
.310494

309169
«307845
.30652}
.305203
303885

+302568
301253
+299939
.298627
+297317

.296008
294701

.270163

1375
1374
1871
1870
1387

1388
1385
1ss2
186l
13858

1857
1858
1354
iss2
1850

1349
1347
1345
13844
1341

1341
1338
1337
1385
1388

1332
1380
1328
1327
1s2s

1324
1321
1321
1318
1817

131s
1314
1312
1310
1308

1307
1308
1304
1302
1301

1298
1288
1298
1295
1283

1281

12es
1287

1285

1284
1282
1280
1280
1277

1278

.386204
.384516
.382832
.381152
379475

.377802
.376133
374468
.372806
371148

.369493
.367842
366195
364551
.362911

.361274
.359641
.358012
.356386
354764

353145
351529
.3k9917
.348308
.346703

.345102

321477
+319929
.318383
.316841
.315302

.313766
.312233
.310703
.309176
.307653

.306133
.304615
.303101
301590
.300082

.298577
297075
.295576
294080

292587
+291097

les8
1884
1880
1877
18738

1se9
1ses
1lse2
1es8
1855

1esl
1847
1644
1840
1837

1833
1829
1e28
1g22
iel8

lele
112
18089
1805
1801

1599
1585
1581
1ss8
1ses

1ss82
1578
1575
1571
1se8

1585
1562
1558
1556
iss52

1548
1548
1542
1538
1538

1583
1530
1527
1523
1520

1s18
1514
1s11
1so8
1505

1s02
1499
1498
1493
1480

1487

1.13793 s7
1.13736 s7
1.13679 se
1.13623 s7
1.13566 se

1.13510 sg
1.13454 se
1.13398 s7
1.13341 se
1.13285 ss

1.13230 se
1.13174 se
1.13118 se
1.13062 ss
1.13007 se

1.12951 ss
1.12896 s5
1.12841 ss
1.12785 ss
1.12730 ss

1.12675 ss
1.12620 ss
1.12565 s4
1.12511 ss
1.12456 ss

1.12401 s4
1.12347 s5
1.12292 sS4
1.12238 54
1.12184 se

1.12130 S5
1.12075 5S4
1.12021 sS4
1.11967 S8
1.11914 s+

1.11860 54
1.11806 58
1,11753 sS4
1.11699 s3
1,11646 sS4

1.11592 ss3
1.11539 ss
1.11486 ss
1.11433 ss
1.11380 53

1.11327 ss8
1.11274 s8
1,11221 82
1.11169 s8
1.,11116 ‘=2

1.1106k sa3
1.11011 s2
1.10959 ss
1.10906 s2
1.10854 s2

1.10802 s2
1.10750 s2
1.10698 sz
1.10646 s2
1.10594% s1

1.10543 s2

1.37586
1.37406
1.37228
1.37050
1.36872

1.36695
1.36518
1.36342
1.36167
1.35992

1.35817
1.35643
1.35469
1.35296
1.35123

1.34951
1.34780
1.34608
1.34438
1.34268

1.34098
1.33929
1.33760
1.33591
1.33424

1.33256
1.33089
1.32923
1.32757
1.32591

1.32426
1.32261
1.32097
1.31934
1.31770

1.31607
1.31445
1.31283
1.31122
1.30961

1.30800
1.30640
1.30480
1.30321
1.30162

1.30003
1.29845
1.29688
1.29531
1.2937h4

1.29218
1.29062
1.28906
1.28751
1.28596

1.284k42
1.28288
1.28135
1.27982
1.27829

1.27677

180
178
178
178
177

17T
178
175
17s
175

18l

is0
180
1s8
1589
158

1s8
157
1s7
157
1s6

1s8
iss
iss

154

154
1s3

1s3
1s2

1s2

171402
.171198
.170995
.170792
.170590

.170388
.170186
169985
.169784
.169584

.169384
.169184
.168985
.168787

‘| .168589

.168391
.168193
.167996
.167800
L167604

167408
.167213
.167018
.166823
166629

.166435
.166242
.166049
.165856
165664

.165472
.165281
.165090
.164900
164709

.164520
.164330
L164141
163953
.163764

.163576
.163389
.163202
.163015
.162829

.162643
162457
.162272
.162087
.161903

.161718
.161535
.161351
.161168
.160986

.160803
.160622
.160440
.160259
.160078

.159898

204
208

202

567946
567022
566100
565181
564265

563351
562440
.561532
.560626
«559723

.558822
.557924
557028
-556135
555245

554357
553472
-552589
551708
.550831

549955
549082
548212
JSUT34k
546478

545615
Shh75k4
543896
.543040
542187

.541336
540487
539641
538797
«537955

537116
.536278
«535k44
534611
.533761

+532953
.532128
-531305
.530484
529665

.528848
.528034
527222
526412
525604

524799
.523996
.523194
.522396
.521599

520804
520012
.519221
518433
S1T64T

.516863

B24
822
819
ele
814

873

814

8lo
8os
805

803
802
798
™7
95

782
781
788
788
T84

782
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II.— CONTINUED

g(t)

h(t)

i(t)

3(t)

k(t)

1(t)

m(t)

.760
.T61
762
.763
.T64

765
. T66
767
. 768
. 769

.T70
JTTL
T2
«T73
STTS

-T75

7T
778
TT9

781

.810

.812
.813
.81k

.815
.816
817
.818
.819

.820

.0326193
.0323289
.0320401
.0317527
.0314668

.0311824
.0308994
.0306179
+0303379
.0300594

.0297823
.0295066
.0292325
.0289598
.0286885

.0284186
.0281503
.0278833
.0276178
0273538

.0270912
.0268300
0265702
10263119
0260549

-025799k
0255454
.0252927
0250414
0247916

.0245432
.0242961
.0240505
.0238063
0235634

0233220
.0230819
.0228432
0226060
.0223701

.0221356
.0219024
.0216706
.0214402
.0212112

0209836
0207573
.0205323
0203088
.0200866

0198657
.0196462
.0194280
.0192112
.0189958

.0187817
.0185689
0183574
.0181473
.0179386

.0177311

2904
2888
2874
2858
2844

2880
2815
2800
2785
2771

2757
2741
2727
2718
28889

2888
2870
2855
2840
2a28

2812
2598

2s70
25585

2540

2513
2498
2484

2471
2456
2442
2429
2414

2401
2387
2872
2358
23845

2882
28le
2804
2280

2283
2250

2208

2188
2la2
2188
2154
2141

2128
2115
2101
2087
2075

.270163
. 268887
267612
. 266339
265068

263798
262530
.261263
+259997
258733

. 257471
.256210
-254950
.253692
.252435

.251182
24992

.2U86TY
.247h23
2461Th

.24kg26
.243680
.242L35
.2h1191
.239949

.238708
-237h69
.236231
-234995
.233760

.232526
.231294
.230063
228834
.227606

.226379
.225154
223930
.222708
.221486

220267
.219048
.217831
.216616
.215402

.214189
.212977
L211767
.210558
.209351

208144
.206940
205736
204534
.203333

.202134
200935
199739
.198543
197349

.196156

1278
1275
1273
1271
1270

1288
1287

1284
1282

l2e1
1280
12s8
1257
1255

1254
l2s2
1251
1248
1248

1248
1245
1244
1242
1241

1289
1238
1238
1235
1234

1232
1231

1228
1227

122s
1224
1222
1222
1218

1218
1217
1215
1214
1213

iz12
1210
1208
1207
1207

1204
1204
1202
1201
1lle8

1188
1le8
llee
lls4
1lss

291097
.289610
.288126
. 286645
285167

.283692
.282220
.280751
.279284
.277821

276360
274902
273447
271995
270546

.269100
. 267656
266215
264777
.263342

.261910
.260480
259053
257629
256208

.254789
-253373
.251960
.250549
.2kg1k1

.2UTT36
.24633L
24493y
243536
.2h21k2

.240750
.239361
237974
.236590
.235208

.233829
.232453
.231079
.229708
.228339

226973
225610
.224k248
.222890
221534

.220180
.218829
.217480
.216134
214791

.2134k49
.212110
210774
209440
.208109

- 206779

1487
l484
1481
1478
1475

1472
1488
1487
1483
1481

1458
1455
1452
1448
1448

1444
1441
1438
1435
1432

1430
1427
1424
1421
1418

l4le
1413
1411
1408
1405

1402
1400
13s8
1394
1382

1388
las7
1384
las2
1378

1376
1874
1371
l1ass

lse3
1s82
13s8
1358
1354

1351
1348
1348
1gs43
1342

1338
laze
1334
1331
1330

1.
1.
1.
1.
1

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.

10543
10491
10439
10388
10337

10285
10234
10183
10132
10081

10030
09979
09927
09877
09827

09776
09726
09675
09625
09575

09524
09hTh
09k2k

1.0937h

1.

1.
1.

HFEHREH FHREHEE R

e

i
1.

L
1.
1.

H e

e

1.

0932k

09274
09225

<09175
.09125
.09076

.09026
.08977
.08928
.08878
.08829

.08780
.08731
08682

08633
08584

.08536
.08L487
.08438
.08390
.08341

.08293

08245

.08196

08148
08100

.08052

08004

.07956

07908

.07861

.07813
07765
.07718
.07670
.07623

07575

1.27677
1.27525
1.2737k
1.27223
1.27072

1.26922
1.26772
1.26623
1.2647h
1.26325

1.26177
1.26029
1.25882
1.25734
1.25588

1.25441
1.25295
1.25150
1.25005
1.24860

1.24715
1.24571
1.24428
1.2428Y
1.2k

1.23999
1.23857
1.23715
1.23573
1.23432

1.23291
1.23151
1.23011
1.22871
1.22732

1.22593
1.22454
1.22316
1.22178
1.22040

1.21903
1.21766
1.21630
1.21493
1.21357

1.21222
1.21087
1.20952
1.20817
1.20683

1.20549
1.20416
1.20282
1.20150
1.20017

1.19885
1.19753
1.19621
1.19490
1.19359

1.19229

1s2
1s1
1s1
151
1so

1s0
148
149
148
148

148
147
148
148
147

148
145
145
145
145

144
143
144
143
142

142
142
142
141
141

140
140
140
138
188

1388

138
1as

133
1a3
132
1a2
181

1s1
isc

.159898
<5977
159538
159358
.159179

159001
.158822
.158644
.158467
.158290

.158112
157936
157760
.157584
.157ho8

.157233
.157058
.156884
.156710
156536

156363
.156189
.156017
.1558h44
155672

.155500
.155329
.155158
.154987
.154816

154646
154477
.154307
.154138
153969

.153801
.153632
153465
+153297
.153130

152963
.152797
.152630
.152464
152299

.152133
.151969
151804
.151640
.151475

.151312
.151148
150985
.150823
150660

150498
-150336
150174
.150013
.149852

1149692

170

lses
170
les
les
les

1ss
187
188
187
187

1se
187
les
les
lses

le4
18s
le4
1es
183

le4
les
le2
les
182

le2
12
1s1
181
1eo

.516863
.516081
.515302
. 514524
513748

512975
.512203
.511434
. 510666
509901

509138
.508376
507617
506860
.506105

+505351
.50L4600
.503851
503103
502358

.501614
.500873
.500133
- 499396
.498660

497926
Lbg719k
.ho6LbL
495736
.495010

.4ok2B6
493563
492843
.hgo12k
k91407

.kgo692
- 489979
489268
- 488558
487851

J48TILY
. L86kko
.485738
.485038
. 484339

.4836k2
482947
482253
481562
.480872

480184
JL79k97
478812
478129
LLTTHLE

476769
476091
h7skis
L7hThO
474067

473396

g odagdd 3333

KL

751
748
T45
T44
741

740
737

715

713
711

707
707

TOo4

700

887

685
684

880
e8a7
es8s
883
679

ers
878

873
a7l

S NACA
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NACA TN 274k
TABLE II.— CONTINUED
t g(t) h(t) 1(t) i(t) k(t) 1(t) n(t)
.820 | .0177311 2061 |.196156 1182 | .206779 1326 | 1.07575 47 1.19229 1s1 | 149692 1e1 | 473396 ses o |
.821 [ .0175250 2048 | .19496k 11s0 | .205453 1a2s 1.07528 47| 1.19098 1s0 | .149531 1s0 L72727 €88
.822| .0173202 20as |.19377% 1188 | .204128 182> | 1.0THBL 4«7 1.18968 129 | .149371 1e0| .472059 ese .
.823 | .0171167 2021 |.192585 1188 | .202806 1a1s | 1.07h3k 48 1.18839 129 | .149211 1se| .471393 ess
.824 | .0169146 2008 |.191397 1188 | .201487 1s17 1.07386 47| 1.18710 130 | .149052 1ss| .470729 es3
825 | .0167138 1sse |.190211 118s | .200170 1s1s | 1.07339 47 1.18580 128 | .148893 1s8 | .L470066 esz
-826 | .0165142 1982 |.189026 11e4 |.198855 1s1a [1.07292 4e| 1.18452 128 .148734 1ss | .L694OL ese
.827| .0163160 1ses |.187842 1183 |.197542 1310 | 1.07246 47 1.18323 128 | .148575 1s8| 468745 sese
-828 | .0161192 1ss6 |.186659 11s1 |.196232 1308 [1.07199 47| 1.18195 127 .148417 1s8| 468087 ese
-829 | .0159236 1943 |.185478 11s0 [.194924 130s |1.07152 47| 1.18068 128 .148259 1s7 | 46731 ess
-830 | .0157293 1s28 |.184298 117 [.193619 1s0a |1.07105 47 1.179%0 127 | .148102 1ss| 466776 es2
-831 | .015536k 1e17 |.183119 117e |.192316 1301 |1.07058 4| 1.17813 127 | .147944 157 | .46612h eso
.832 [ .0153447 1504 |.181941 1178 |.191015 1289 |1.07012 4e 1.17686 12e | .147787 1s7| 465472 eso
.833 [ .0151543 181 |.180765 1175 |.189716 1286 |1.06966 47 1.17560 127 | ,147630 156 | 464822 e4s
.83k [ .0149652 1877 |.179590 1174 |.188420 1284 [1.06919 4e 1.17433 125 | 147474 1s8 | .4EL1TL ess
-835 | 0147775 1ses |.178416 1172 |.187126 1282 [1.06873 47| 1.17308 128 .147318 1ss | 463528 e4s
.836 [ .0145910 1ss2 |.1772kk 1171 |.18583% 1288 |1.06826 48| 1.17182 125 .147162 16 | L62883 B44
-837 1 .014k058 1839 | 176073 1170 |,18h545 1287 [1,06780 48| 1.17057 125 | .147006 155 L62039 642
.838 | .o1ke219 1828 | 374903 1169 (,183258 1285 |1,06734 46| 1.16932 125 | 146851 155 461597 640
.839 | .0140393 1s1s |.17373F 1167 [.181973 1283 [1.06688 46 | 1.16807 12s .146696 1ss | 460957 e38 ‘
-840 [ .0138580 1801 |.172567 1167 |.180690 1280 |1.06642 46| 1.16682 124 | .146541 1s« | 460318 ea7 \
-841 [ .0136779 17es [.171400 1164 |.179410 1278 |1.06596 46| 1.16558 123 | .146387 1ss | 450681 eas
.8h2 | .0134991 1775 |.170236 11e4 |.178132 1276 [1.06550 46 | 1.16435 124 |.146232 1s4 | .459046 634
843 1.0133216 1782 }.169072 1163 |.176856 1274 |1.0650% 46 | 1.16311 123 { .146078 1s3 | .458412 eas o
.8Lh | L0131454 1748 |.167909 1161 [.175582 1272 [1.06458 «e | 1.16188 123 | .145925 1sa3 457779 a1
845 [.0129705 1737 |.166748 1180 |.174310 1269 |1.06k12 4s | 1.16065 123 | .145772 1s4 457148 630 |
846 [ .0127968 1724 [.165588 11ss |.173041L 1267 |1.06367 48| 1.15942 122 |.145618 1s2 | .456518 ez7
847 (.0126244 1711 |.164429 11ss |.1TATTH 1265 [1.06321 4& | 1.15820 122 | .145466 1sa 455891 e27 a
.848 | .0124533 1899 [.163271 11s6 [.170509 1283 [1.06275 45| 1.15698 122 | .145313 1s2 | 455264 ea2s
.849 | .0122834 1ess [.162115 11ss |.169246 1260 [1.06230 4& | 1.15576 121 [.145161 1s2 | 454639 ez
-850 | .0121148 1674 |.160960 1154 |.167986 1258 |1.06184 45| 1.15455 121 |.145009 1s1 | 454016 ez2
.851 | .O119474 1ee1 |.159806 11sa |.166728 1257 [1.06139 4s | 1.1533% 121 |.144858 1s2 | .45339% ez0
.852 | .0117813 1648 |.158653 1151 [.1654T1 1254 |1.06094 4s|1.15213 121 | .144706 1s1 | LU4527TTh e1s
.853 | .0116165 1ea3s |.157502 11s0 |.164217 1252 |1.06049 46 | 1.15092 120 | .144555 1s1 | 452155 e1s
-854 | 0114529 1e24 [.156352 11s0 |.162965 1250 [1.06003 45| 1.14972 120 | .144HOE 1s0 | 451537 e1s
-855 | .0112905 1611 |.155202 1147 [.161715 1247 [1.05958 4s | 1.14852 120 [.14k25k 1s1 | 450922 e1s
.856 | .0111294 1ses |.154055 1147 |.160468 1248 [1.05913 45 | 1.14732 120 | .144103 1so | 450307 e1ra
.857 | .0109696 1s8s8 |.152908 1146 [.159222 1243 |1.05868 45 [ 1.14612 119 | .143953 148 | Lh96OL e11
.858 | .0108110 1574 |.151762 1144 [.157979 1241 |1.05823 4s [1.14493 119 |.14380k 1so | .449083 e11
.859 | .0106536 1se1 [.150618 1143 [.156738 1240 [1.05T78 44 | 1.14374 118 |.143654 142 | .44BYT2 608
-860 | .0104975 1s48 |.1L94T5 1142 |.155498 1237 [1.0573% 45 [ 1.14256 119 [.143505 148 | M4T86L eo7
.861 | .0103426 1s3s |.148333 1141 |.154261 1235 |1.05689 4s | 1.14137 118 | .143356 148 | L4757 eoe
.862 [ .0101890 1s25 [.147192 1140 [.153026 1233 [1.05644 44 [ 1.14019 118 |.143208 148 | 446651 eos
.863 | .0100365 1s11 |.146052 1138 |,151793 1231 [1.05600 45 [ 1.13901 117 | .143059 148 | .4460LT7 eos
.86k | .0098854 1488 |.1L4o1k 11s7 |.150562 1228 |1.05555 45 | 1.13784 11s |.142911 148 | 44544, eo1
.865 | .0097355 1488 |.143777 1138 |,149334 1227 [1.05510 44 | 1.13666 11e | .142763 147 | .444BY3 eoco
.866 | .0095867 1475 |.142641 1185 |.148107 1225 [1.05466 44 | 1.13550 117 | .142616 148 | 444243 ss9
.867 | .0094392 1482 |.141506 1134 |.146882 1222 |1.05422 45 | 1.13433 117 | .142468 147 | JL4L364E se7
.868 | .0092930 1451 |.140372 1132 |.145660 1221 |1.05377 44 | 1.13316 116 |.142321 147 | 443047 soe
.869 | .0091479 1438 |.139240 1132 |.144439 1218 |1.05333 44 | 1.13200 116 | .142174 14 | 442451 soe
.870 | .0090041 1428 |.138108 1180 |.143221 1217 [1.05289 44 | 1.1308% 11s | .142028 148 | .4L41857 se= .
.871 [ .0088615 1414 [.136978 1129 |.142004 1214 [1.05245 4= | 1.12969 11e | .141882 14e | .4L1264 se1
.872 | .0087201 140z [.135849 1128 |.140790 1213 [1.05200 44 | 1.12853 11s | .141736 14e | 440673 sso
.873 | .0085799 1a3so |.134721 1127 |.139577 1210 [1.05156 44 | 1.12738 114 | .141590 14s | 440083 ses
.87k | .0084409 1377 |.13359% 1126 |.138367 1209 [1.05112 44 | 1.1262k 115 | .1414h5 14s | 439494 sa7 i
.875 | .0083032 1see |.132468 1124 |(,137158 1206 [1.05068 43 | 1.12509 11s | ,141300 145 | .438907 ssee
.876 | .0081666 13s3 |.13134h4 1124 (.135952 1205 [1.05025 44 | 1.1239k 114 | ,141155 145 | .438321 ses
.877 | .0080313 1342 |.130220 1122 |.134747 1202 [1.04981 44 | 1,12280 114 | ,141010 144 | .437736 ses
.878 | .0078971 1s30 |.129098 1121 |.133545 1201 [1.04937 44 | 1.12166 113 | 140866 145 | .437153 s82
.879 | .0077641 1817 |.127977 1120 |.132344 11e8 [1.04893 43 | 1.12053 113 | ,140721 144 | 436571 sso
.880 | .007632k4 126857 .131146 1.04850 1.11940 .1k0577 435991
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TABLE II.— CONTINUED

t g(t) h(t) i(t) J(t) k(t) 1(t) m(t)

-880 | .0076324 1g0s| 126857 1119 |.131146 1197 1.04850 44 1.11940 115 140577 14 [ .435991 s7e
-881 | .0075019 12g4| .125738 1117 |.129940 1104 | 1.0LBOG 43| 1.11827 113 | 140434 144 | 435812 soa
.882 | 0073725 1281 .124621 1117 J128755 1188 | 1.04763 44| 1.11714 11 2140290 143 | 434834 s77
883 | .0072kkk 1270| .123504 1115 |.127562 11so 1.04719 4af 1.11601 112 | 140147 143 | 434257 s7s
.88k | ,00T11T4 12s8| .122389 1115 |.126372 118e 1.04676 43| 1.11489 112 | .14000% 142 | 433682 s7a
+885 [ .0069916 124s| .121274 1118 |.125183 1187 1.04633 44| 1.11377 111 | .139862 142 [ .433109 s7a
-886 | .0068670 1284 .120161 1112 |.123996 11as 1.04589 43 1.11266 112 | +139720 14s [ .432536 =71
-887 [ .006T436 1222 119049 1111 |[.122B11 11gs 1.0b546 49 1.11154 133 | W139577 141 | .431965 =vo
.888 | .0066214 1e10( .117938 1110 |.121628 11g: 1.04503 4a| 1.110k3 133 | .139436 145 | .431395 ses
-889 | .0065004 11es( .116828 1108 | .1204K7 1179 | 1.0MH60 4o 1.10932 111 | .13929% 141 | 430827 sev
-890 | .0063805 11e7| 115719 1107 |.119268 1177 1.0B41T 43| 1.10821 110 | +139153 142 | .430260 s86
2891 [ .0062618 117s| .114612 1107 2118091 117 | 1.0437hk 4a| 1.10711 111 2139011 140 | .429694 ses
892 | 0061443 11es| .113505 1105 |.116915 117s 1.04331 43| 1.10600 110 | .138871 141 429129 sea
.893 [ .0060280 11s1| ,112400 1105 |.115742 1172 | 1.04288 4s 1.10490 108 | .138730 140 | .428566 se2
-89k [ .0059129 1140 .111295 1108 |.114570 1168 1.0k245 43 1.10381 110 | .138590 140 | .42800% seo
-895 | .0057989 1128 .110192 1102 |.113401 11es | 1.04202 42 1.10271 108 | .138450 140 | L27hl) sso
.896 | .0056861 1117 .109090 1101 |.112233 118e | 1.04160 43| 1.10162 10s | .138310 140 | .426884 sss
897 | .0055744 110s| .107989 1100 |.111067 1184 1.04117 48| 1.10053 10s | .138170 1ss U26326 557
898 | .0054639 1083 .106889 10se |.109903 11e2 1.04074 42| 1.0994% 108 | .138031 1as 425769 sss
-899 | 0053546 1082| .105790 1088 | .108741 11e1 1.04032 43 | 1.09836 10s | 137892 138 | 42521k ss4
+900 | .0052k6k4 1070 .104692 1087 |.107580 11ss 1.03989 42| 1.09727 108 | .137753 1as | .Lok660 ss3
.901 | .005139% 1o0sa| .103595 10es | .106422 1157 1.03947 4s | 1.09619 107 | .13761k 1se | .424107 ss2
+902 | .0050336 1047 .102500 10ss | .105265 11ss 1.03904 42| 1.09512 108 | .137476 138 423555 sso
903 | 0049289 10ss| .101405 10es |.104110 11s3 1.03862 42| 1.09404 107 | .137338 1ss | .423005 sso
.90k | .0048254 1024 | .100312 10sa 102957 11s1 1.03820 42| 1.09297 107 | .137200 1ss 422455 s47
<905 | .00kT230 1018 .0992192 10814 | .101806 1149 1.03778 43| 1.09190 107 | .137062 1a7 421908 s47
906 | .0046217 1000| .0981278 10803 | .100657 1148 1.03735 42| 1.09083 107 | .136925 138 | .421361 s4e
907 | J0045217 ®s0 | 0970375 108s2 | .099509% 114s8 1.03693 42 | 1.08976 10e | .136787 137 | 420815 =44
+908 | .004422T 978 | .0959483 10882 +0983636 11438 | 1.03651 42 | 1.08870 108 .136650 136 | .420271 sas
<909 | .0043249 ses | .094B601 10871 | .0972197 11422 1.03609 42 | 1.0876k 108 | .136514 137 | 419728 =42
«910 | .0042283 gss +093T730 1ose1 | .0960T75 11408 | 1.03567 42 1.08658 10e | .136377 1as 419186 s40
<911 | .0041328 s44 .0926869 10848 | .0949372 11388 1.03525 41 | 1.08552 105 | .136241 13e | 418646 sso
<912 | .0040384 ss2 | .0916020 10840 | .0937986 11ses 1.03484 42 | 1,08447 105 | .136105 1as .418107 sas
913 | .0039452 ®21 | ,0905180 10828 |.0926618 113s0 1.03442 42| 1.08342 10s | .135969 1ss 417569 sa7
.91k [ .0038531 s10 | .0894351 10818 +0915268 11333 | 1.03400 42 | 1.08237 10s «135834 13e | 417032 sse
<915 | .0037621 sss | .0883533 10sos | .0903935 11s1s 1.03358 41 [ 1.08132 10¢ | .135698 135 | .416496 s34
-916 [ .0036723 ®a7 | .0872725 107es | .0892620 11287 1.03317 42| 1.08028 105 | .135563 134 | 415062 s34
<917 | .0035836 s7e | .0861927 10787 |.0881323 11280 1.03275 41| 1.07923 104 | .135429 1as | 415428 sa=
<918 [ .0034960 se« | .0851140 10777 | .0870043 11262 1.03234 42| 1,07819 108 | .13529% 13« 114896 =31
+919 | .0034096 ass | .0840363 1o07es | 0858781 11245 1.03192 41| 1.07716 104 | .135160 13 | 414365 sao
920 | .003324k3 842 | .0829597 1o07se | .084T536 11228 1.03151 41| 1.07612 104 | .135026 184 | 413835 =28
+921 | .0032401 &=1 | ,08188k1 10746 0836308 11210 [ 1,03110 42| 1.07508 108 2134892 1s¢ | 413307 s27
922 [ ,0031570 &ls | .0808095 1o073s | .0825098 11194 1.03068 41| 1.07405 103 | 134758 1ss 412780 s28
=923 | .0030751 808 | .0797360 1o072s | .081390% 11175 1.03027 41| 1.07302 102 | .134625 1s¢ | 412254 s25
<92k | .0029942 7eT | .0786635 1071s «0802729 111s8 | 1.02986 41 1.07200 10s | 134491 1ss | .411729 s24
«925 | .0029145 78 | .0OT75920 1070s «0791570 11142 | 1.02945 41 | 1.07097 102 .134358 1a2 | 411205 s2s
926 | 0028359 775 | .0765215 1o0es4 | 0780428 11125 1.0290% 42| 1.06995 102 | .134226 1ss | 410682 =21
927 | .0027584 783 | .0754521 10684 | .0769303 11107 1.02862 41| 1.06893 102 | 134093 132 | 410161 s20
«928 | .0026821 7s8 | 0743837 10674 0758196 11081 | 1.02821 40| 1.06791 101 «133961 1s2 | 4096kl =s1s
+929 | .0026068 741 | .0733163 10ee4 | .OTHT105 11074 1.02781 41 | 1.06690 102 | .133829 1s2 409122 s18
+930 | 40025327 7s1 | .0722499 10es4 | .0736031 110s7 1.027H0 41| 1.06588 101 | .133697 1s2 | .koB6OL s1+
931 | .0024596 718 | .OT11845 10e44 | .OT249TH 11040 1.02699 41| 1.06487 101 | .133565 1s1 408087 s16
+932 | .0023877 708 | .0701201 10eas | .OT1393% 1102a 1.02658 41 | 1.06386 100 | .13343%k 1s1 407571 s1s
«933 [ .0023168 es7 | 0690568 10624 «0702911 11007 | 1.02617 40 | 1.06286 101 «133303 1s1 | 407056 sis
2934 | L00224T1 es7 | 0679944 10818 +069190% 10980 | 1.02577 41 1.06185 100 | .133172 1s1 | . k06543 =12
935 | .0021784 g7s | 0669331 10804 | 0680914 10974 | 1.02536 41 | 1.06085 100 | .133041 130 406031 s11
2936 | .0021109 ees | .0658727 10se3 +0669940 10957 | 1.02495 40 | 1.05985 100 .132911 1so | .405520 =10
<937 | .002044k g5a | .0648134 10584 0658983 10841 | 1.02455 41 | 1.05885 100 «132781 130 | .405010 sos
938 | .0019791 e4s | .0637550 1os73 | .064B0L2 10024 1.02414 40| 1.05785 e | .132651 1s0 L4ol501 sos
939 | .0019148 =1 | 0626977 10s64 | .0637118 10807 1.02374 40| 1.05686 ®s | .132521 130 .403993 so7
.9%0 | .0018517 .0616413 .0626211 1.02334 1.05587 .132391 k03486

61




62

TABLE II.— CONCLUDED

NACA TN 274k

t &(t) h(t) 1(t) J(t) k(t) 1(t) m(t)
-940 [ ,0018517 &21 | .0616413 10ss4 | .0626211 10882 1.02334% 1 [1.05587 @@ [.132391 128 403486 sos
-9k | .0017896 610 | .0605859 10s44 -0615319 1o087s |1.02293 40 1.05488 @8 [.132062 130 |.402g981 sos
-9k2 [ .0017286 s | .0595315 1oss¢ [ .060LkLL 1oase 1.02253 40 [1.05389 @8 |.132132 128 Lo2k76 s08
.943 | .0016687 sas -0584781 10m24 | .0593585 10842 1.02213 40 |1.05290 sa |.132004 128 401973 s02
-9kk [ .0016099 s77 | .0574257 10s14 .0582743 10827 [1.02173 41 1.05192 wes |.131875 128 |.401471 so1
945 1.0015522 se7 | .0563743 10s0s .0571916 1oalo [1.02132 40 1.05094 e8| 131746 128 .4oog70 s01
946 | .0014955 s=8 | .0553238 « 10484 0561106 10785 | 1.02092 40 1.04996 o8 |.131618 128 .hook6g 4ss
<97 | .0014399 s4s | .05L2T7hL  1048s 0550311 10778 |1.02052 40 |1.04898 87 .131490 128 | 399970 48T
948 1.0013854 s34 | .0532259 1047s -0539533 10782 [1.02012 40 |1.04801 o7 131362 127 | ,399L473 487
-949 |.0013320 =28 [.052178% 104ee [.0528771 10747 1.01972 38 |1.0k70k ®8 |,131235 128 | 308976 4ss
950 [ .0012797 s1s | .0511318 104se | .051802k 10781 1.01933 40 [1.04606 8T |.131107 127 |.308480 4os
-951 | .001228k  s02 | .0500862 10448 [.0507293 lo71< 1.01893 40 [1.04509 o8 | 130980 127 397985 43
<952 1.0011782 481 | .0490416 10438 -0496579 10889 |1.01853 40 1.08413 87 |.130853 127 | 397i9o 488
-953 | .0011291 481 | .0479980 10427 [ .0LBSB80 1oss4 1.01813 88 1.04316 ®8 | 130726 128 | 3960999 481
<954 1 .0010810 4&8 | .0469553 10417 -Ok75196 10887 [1.0177k 40 |1.04220 es <130600 127 |.396508 480
<955 | 0010341 480 | .0459136 10408 0464529 10es2 [1.01734 40 |1.04124 se .130473 128 | ,396018 480
<956 |.0009881 448 | .0448728 1038 -0453877 10687 |1.0169k 88 |1.0L028 o8 .130347 128 | .395508 4as
2957 | .0009433 4as | .0438330 10388 -0443240 10821 |1,01655 40 1.03932 95 |.130221 125 |,395040 48T
958 |.0008995 427 | .0k27942 1oa7e -0k32619 10e0s |1.01615 @8 [1.03837 s 130096 12 [.394553 4s&
<959 | .0008568 417 [ .0417563 10870 |.0L2201k 10s80 1.01576 38 [1.037h2 se |.129970 12s 394067 485
<960 |.0008151 408 [.0407193 10380 | .ok114ok 1os7s 1.01537 40 [1.03646 o4 |.129845 125 393582 484
+961 | .0007745 388 | .0396833 10850 -040084k9 1osse [1.01497 =8 |1.03552 ss -129720 125 | 393098 484
<962 |.0007349 ass | .0386483 10341 0390290  1o0s44 |1.01458 s [1.03457 es .129595 125 | (390614 482
.963 | .0006964 a74 | .0376142 10aa=z .0379746 1o0s28 |1.01419 a8 1.03362 ®4 |.129470 124 |, 392132 480
-96k |.0006590 ae4 |.0365810 10322 |.0369218 10s14 1.01360 40 [1.03268 84 [.129346 124 .391652 480
-965 | .0006226 3s4 [ .0355488 10312 .0358704 1o4se8 |1.01340 38 1.03174 ®4 |.129222 12¢ .391172 47
-966 | .0005872 =43 [.0345176 10304 -0348206 10488 |1.01301 a8 1.03080 =4 |.129098 124 .390693 478
.967 | .0005529 ass [ .0334872 10294 -0337723 10467 |1.01262 =8 [1.02986 @3 |.128974 124 2390215 477
.968 | .0005196 a=z1 .0324578 10284 | .0327256 10454 1.01223 38 (1.02893 ®8 |.128850 123 .389738 478
-969 | .0004875 a12|.0314294% 10278 | 0316802 10438 1.01184 =8 11,02800 84 |.128727 124 .389262 474
-970 | .0004563 @01 | .0304018 10268 | .0306364 10422 1.01145 88 (1.02706 s2 |.128603 123 .388788 aTe
<971 | .000k262 281 | .0293752 10256 | .0295942 1o408 1.01107 38 [1.02614 83 |,128480 122 388314 478
<972 | .0003971 =280 | .0283496 10248 .0285534 10384 }1.01068 a8 1.02521 ®3 |,128358 123 |, 387841 472
973 [ -0003691 =270 |.0273248 10238 | .0275140 10378 1.01029 38 [1.02428 82 |.128235 122 .387369 471
-97h [.0003421 2e0|.0263010 10228 |.0264762 1osss 1.00990 =8 1.02336 ®2 |.128113 123 |,386898 470
<975 | 0003161  24p | .0252781 10220 | .0254399 10348 1.00952 @8 [1.02244 e2 [.127990 122 |.386428 4es
-976 | .0002912 =28s | .02k2561 10210 -02kkos50 10834 11,00913 88 [1.02152 82 .127868 121 | 3850960 468
<977 | -0002673 228 .0232351 10202 |.0233716 1o0sls 1.00874 38 |1.02060 82 |.127747 122 .3854k92 487
.978 | .00024Lk5 =218 10222149 10182 |.0223397 1losos 1.00836 38 [1.01968 81 .127625 121 | 385025 488
-979 | .0002226 =207 | .0211957 10183 -0213092 10280 [1.00797 S8 |1.01877 o1 .127504 122 | 38L550 465
-980 [.0002019 1ss|.0201774 10174 | .0202802 10278 1.00759 @8[1.01786 o1 .127382 121 [ 38Loglh 4e3
-981 [.0001821 187 .0191600 101es|.0192526 10281 1.00721 88 |1.01695 81 |.127261 120 |,383631 463
982 | .0001634% 178 .0181435 101s8 .0182265 10248 |1.00682 38[1.01604 81 .127141 121 | 383168 462
.983 | .0001456 1e7 +0171279 10147 .0172019 10233 [1.0064: a8 1.01513 80 ].127020 120 |.382706 481
.98k |.0001289 1sa| .0161132 10188 -0161786 10217 )1.00606 @8 [1.01423 s1 .126900 120 (,382245 460
-985 | .0001133 147| .015099% 10128 -0151569 10204 | 1.00568 38 |1.01332 80 .126780 120 |.381785 458
-986 | .0000986 1se| .0140866 10120 .0141365 10188 1.00529 s8|1.012k2 so0 .126660 120 |,381326 458
<987 | .0000850 126 .0130746 10111 +0131176 10175 |1.00491 88 [1.01152 &8 [.126540 120 .380868 4s7
-988 [.0000724 116 .0120635 10102|.0121001 10181 1.00453 38(1.01063. ©0|.126420 11 (.3804k11 456
989 | .0000608 106 .0110533 100sa|.0110840 10148 1.00415 28[1.00973 &8 |.126301 118 .379955 455
<99 |.0000502  @5| .0100440 10084 | .010069% 101232 1.00377 a28[1.00884 &8 [.126182 120|.379500 4ss
.991 | .0000407 88| .0090356 10074 | .0090562 10119 1.00339 38|1.00795 ss[.126062 118 .3790L45 4sa3
-992 | .0000321 75| .0080282 100e7|.0080443 10104 1.00301  37|1.00706 s |.12594k 119 .378592 4=a
+993 | .0000246  es| .0070215 100s7[.0070339 10080 | 1.0026k 38|1.00617 gg|.125825 11a(.378140 4s2
<994 | .0000180  ss| .0060158 10048 -0060249 10078 |1.00226 ag[1.00528 88 [ .125707 118 .377688 4so0
-995 [ .0000125  4s( .0050110 10040 .0050173 10083 |1.00188 38|1.00440 @p|.125588 11a].377238 450
-996 | .0000080  as| .0040070 10030 | .0050110 10048|1.00150 37(1.00351 as[.125470 117|.376788 44a
=997 [ 0000045  2s( .0030040 10022 .0030062 10034 (1.00113 38/1.00263 @as|.125353 118|.376340 448
<998 | .0000020 15| .0020018 10014 | .0020028 10021 [1.00075  37(1.00175 g7|.125235 117|.375892 44e
-999 | 0000005 5| -0010004 10004 | .0010007 10007 [1.00038 as1.00088 gg 125118 118 .375446 e
1.000 | 0 0 0 1 7 .125000 .375000
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fa Given M= Compute g 11% Interpolate 1% %—x
. . -— . 2 A
AT 6 sig. figs. 71 @+ 1 _lmeorly 1] & + (o FORM _A= Calculation of 2nd-Order Super-
4D or 7 dec. 8 —8, @D: @ W tables 12 |2:[@xP] sonic Flow Past Body of Revolution
R = P2 P3 Pa Bs Pe R P P2 P3 Pa Ps Be
B3] xon [ 53] Copy (3
1415 R (*R") [F 54| copy (19
151> RE. 55| 1- @D
16 |® R” (*0)[* 56 x
17 %x 2 57@*@x@d
18 ~ @7 58| 3) x(52)
19| @ x (5 59 x
0d|@D = G3 eo|(G9-GD
Oe |b(t)] From
OFf |d¢t)| Table T
049 e as.Funcf:. .
Oh|£(®) of @D ,
0s5|(38)+ (09
0 t}@9x0e)«(13) 0ss| @0)+ G4
ou x Oof Ouug%x
Ov (@9 x© 2 0vv|(©ss) x (Ov
Ow [03x@h)+ G
1d @D+ @G3
1€ | a)
1F | b From Tabl.e &
FIN A
1h|d®) o
1m | 49)-[All v's above]
imm| (€0) - [All W’s above]
155 | Amm = (1m)
“|luu| (4ss) x (Jw
1vv| (1s5) x (1v
2a |(3)- [ from column P, ]
2d| 19 + @
2e| am® X
2f| b@) Fror? Ta.b'le 1
Z29 c@) as functions
2h| d @) <4
2m| A9 - [All v's above]]
2
2s| @Em) + @ 2mn| @9 - [All VV's above ]
2t | @5 xRa) x Ra) x (R€ 2ss| Rmm —:-@
2ul @) x R r(2f 2uu| (Bss) X (Rw
2V | R * R x (29 i 2vv| (B55) x
2w | RS x(2h
3al (13 - [G® from column P2 <1
3d| @D+ G
3el alte) P bk
om (=8 e
g; 2?3 as functions of
3h| d ()
3m - [All v's above])
3n| Go x3@9
B85 3mm| @0 - [All W's above ]
3t G ~GD @D 3ss| Gmm) + G
3ul 39 xGD * G Suu %x
3w @@@ 3vv| GBssH xBv
3w| G x Gh)
4al - [® from column Ps £
+d| @+ @@
4e| awm) . B
B rom Table
it gig} as functions of
4h| d@)
4m| -— All v's above]
4n| @ x @9
45| @m) + (4n 4mm| @® — [All VV's above ]
4t] @) x@G x @) x @Ge) 455| (+mm) = (4m
4ul @) xGa x @ 4uu@x
4v| @) x @) (49 vy @s> x (@v
4w| @ x @hn) :
5a] (13 - [@D) from column Ps 21
°od| (D + G
S5e| aw)
5F| b(t) From Table T
59| c@® as functions of
5h) d ()
5mm| (€0) — [All VV's above ]
555| (Bmm) +~ (5m)
Suu gs_? x (5w
5vy| (5ss) x
Ps 4]
5f| b))\ From Table T
@ C(¢) as functions of .
6h| & &)
°m| (38 - [All V's above]
3 S
S| Gm+ (Gn) emm| (@0 — [All VV's abeve ]
6t| @3 x G x G x GO 65s| Gmm) = (€m)
ou|l @9 *x G x (6f ouu| (6ss) x (6w
v @9 x @D % (69) 6vv| (&ss X;é%;
‘w| @ x @R : W
@_Md g Check: @ should equal
21 |Add all W's [61|BE)+ Al uu's
22 | Add all V's 625D+ Al VV's
?3|Add all W's 3
27?@,@ Check: should equal
5|1 @D+ @
LANCSRYEE), c3| 1- (&
Q_%+ (RS 64| ©3)x (63)
8|2 x@D 65 (@) (€2)x(62)
29| (6 + (28) 66 [1-@2-(€3
o] @« 6719 x (69
x 68 1+ @
x 69| log (€8
x 70 X @
- 71 |antileg (70)
72| @D —91
; @ 1—7 ' @ S @
74 -(3¢) Second-order C ig. figs. in fi
83403 » (55) p Keep only 3 sig. figs. in final results
19| 3xADx (27 74| G x
0|39 - 24 75| @5 x
1] 242D+ @D 76 |1- @D -@
2| @D*GD 77| A9 x (76
3| @Dx*GE3) 78| 1+ @D
41 38 x (3D 79 | log (78
5 [42)+@3)+ @D 80! (™ x(79)
6| RIYx(3ED 81]|antilog (80)
7| @D x G7) ’ 82|(81)-1
8| (@9 x @D 83| 12 x @2
4 SOMWEICE First-order Cp
0 21634
1 [19)x(24)x (41 Calculate only on each side of every corner (that is, only for every -
’Z%E+@ y _ y , , only y,

column wnich has a somewhere above, and the column preceding it)
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cctr; - [.from this cot, > FORM B: Insert at Corner or Curvature Discontinuity
G

Cs 3 -3

Ce h

C£l Jj) | From Table I

Cg k(t) as functions

Ch| L®)| of CID

CiL| M)

Cm [AN V's above]

Cs Spp| (58) from this 4 col. <— 0 if no previous column
Ct @ xCo 392| (58) from this col. &>

Cu x Srr| Gpp - (519

Cvl Cs)x(Cy Sss| Grp=[First CW]

(Cw -x Suu| (559 x Cw)

Cx| Cs) x Cc Svy| (Gss x

Ka @ [. from thlscol$

Kb

ke] B2 @

Ke 9(1:)

Kf| h@) |From Table IL

Kg| L(t) ([ as functions

Kh] j@)| of &I

Ki k(t)

,;':( : % :>— O if no corner (No@ ten rows

Kl @fram this m?ﬁj (D) ~ [~ &K : k) [Cmm|[@0) - [All vv's above]] |

Km if ho previous column

iKn bf’”"' this 0. 3] - (K3) eI 2 Omit these 3 rows if no corner
Kp + @ Kss| Cmm) = Cm) [ (no @'s directly above)
Ka Kuu @ x

Kpr Kvv x (kv

Ks

Kt | (Ks)x (ka) x

Ku| (K9 x @ x

Kv < Css|Cmm) < [First (ko]

Kw : Cuu|(Css) x (Kw

K x Cvv x %B
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