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AN ANALYTICAL STUDY OF NOISE GENERATION
BY SUBSONIC FLOWS IN THE PRESENCE
OF RIGID SURFACES

by J. P. Woolley, K. Karamcheti,
and J. L. Guenther

SUMMARY

A general analytical method is developed for determination of the
radiated noise field from highly sheared, subsonic flows in the presence
of rigid surfaces. The method is specifically formulated to use measur-
able flow field properties as the basis input data for calculations. The
governing equations of a viscous, incompressible fluid are employed to
determine approximately the so-called shear noise source strength distri-
bution in the flow. Mean rates of strain and fluctuating velocity covar-
iances are the fundamental input data for calculations. The method is
applied to the wall jet region of a circular jet impinging at 45° to an
infinite plane surface. Velocity field measurements of Foss are used to
describe the required flow properties. Comparisons:of calculated results
with measured surface pressures and sound pressure levels are given and

discussed.
1. INTRODUCTION

Noise generation by highly sheared turbulent flows with or without
the presence of solid bodies is an important consideration in modern
engineering design and particularly so for systems involving high fluid
flow speeds. The methods available to carry out such designs have been
largely expensive cut-and-try experimental techniques assisted by ideal-
ized noise source models for scaling. The theoretical methods are essen-
tially all based on the Lighthill-Curle acoustic source analogy (see
Curle, 1955). This theory is adequate to the task but has so far suffered
from the lack of a means for representing the "sources" accurately in
terms of measurable fluid dynamic quantities. This situation has been
detrimental, not only to the design of aircraft for minimum noise, but
also to research into the mechanisms of noise generation and reduction.
The Acoustics Branch at the Langley Research Center (LRC) of the National
Aeronautics and Space Administration (NASA) has sponsored a program of

research at Nielsen Engineering & Research, Inc. (NEAR) to develop a



fundamental theoretical representation of the fluid dynamic sources of noise
in terms of measurable flow properties. Such theoretical work can be
checked directly by experiment and should yield a considerable increase in

understanding of the nature of the problem.

The study was directed specifically toward the noise generated by a
jet impinging on a rigid surface and has direct bearing on the noise gener-
ated by externally blown flap (EBF) systems on vertical or short take-off
and landing (VSTOL) aircraft. Much experimental data are available for
such systems which can be used in the analysis and as a check of its results.
The following is a report of the first year's efforts under the study.
A brief description of the background of the problem will be given first.
This is followed by the basic theoretical development of the analysis.
The general application of the analysis to flow over plane surfaces is
then discussed and calculations are made for an impinging jet flow. The
results of these calculations are presented in graphical and tabular form
and discussed in comparison with experimental measurements. This is
followed by conclusions and recommendations arrived at as a result of the
study. Development of some of the analytical details and a description

of the computer program used for calculations are given in the appendices.

2. BACKGROUND

Any discussion of aerodynamic sound in the last twenty years must
begin with the papers of Lighthill (1952 and 1954) in which a fundamental
approach to evaluating the noise generated by fluid flows was laid down.
Lighthill quite simply showed that the noise field radiated from an
unbounded flowing fluid could be represented by a collection of acoustic
guadrupole sources distributed within the fluid region. Such sources are
to be considered as forcing functions to the wave equation for fluid
density. The solution to the wave equation for a given source distribution
is well known. Curle (1955) extended the approach to include the presence
of rigid impermeable bodies within the fluid region. He showed that
additional acoustic dipole sources distributed over the surface of these
bodies were required for these cases. These works lay out the theory of
aerodynamic sound generation in terms of the exact equations governing
fluid motion. They even specify the sources in terms of fluid mechanical
quantities. They also predicted that sound intensity would vary with the
8th power of the velocity for quadrupole sources and with the 6th power

for dipole sources. The solutions given in these approaches are only



"formal solutions" in that the unknown fluid density is included in the
make-up of the source terms. Therefore, it is necessary to introduce
approximations in order to evaluate these source terms before calculations
can be carried out using these formal solutions to the wave equation.

For the past quarter century it is largely the endeavor to obtain satis-
factory approximations to the source terms that has occupied those involved

in aerodynamic noise.

It is apparent from the nature of sound that it is dependent on
unsteadiness in the flow. It is also dependent on spatial gradients of
the mean flow. In discussing the nature of noise production arising from
turbulence in highly sheared mean flows, Lighthill (1954) indicated that
the major contributions to the source field in such flows was from the
product of the mean rate of strain, €, and the time derivative of the
pressure, Op/ot. The exact nature of these sources will be brought out

later in the report.

Lilley (1958) estimated Jp/ot for a subsonic circular jet and used
Lighthill's analysis to predict the noise generated in good agreement with
measurements. Later Lilley and Hodgson (1960) used this approach to
predict surface pressure fluctuations under a turbulent wall jet, also
with good results. 1In both instances the estimates for the fluctuating
pressure assumed the flow to be incompressible and the velocity fluctua-
tions to be insignificanfly different from homogeneous, isotropic
turbulence. The isotropy assumption was invoked primarily due to lack

of specific information regarding the actual fluctuating velocities.

Ribner (1962), using a physically motivated approach obtained an
analysis of noise generation quite similar to the Lighthill, Curle, and
Lilley works. In fact, a large portion of the report was devoted to
showing that the resulting representations were equivalent. He chose to
separate the fluid motions into two parts, one of which was associated
with propagation of sound and the other with its generation. The latter
he described as "fluid dilatations." Taking advantage of the acoustic
nature of the dilatations he chose to evaluate them by using spectral
decomposition techniques. Using model equations for the correlations
involved in the source pressure expressions , he replaced spatial with
temporal gradients and applied Fourier Transform methods to obtain his
solutions. The major difference with the Lilley approach, however, is

that Ribner attempted to evaluate the pressure field directly from model
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correlations rather than using the velocity field as the basic variable

in the analysis.

Both the Lilley and the Ribner analyses provide considerable insight
into the generation of sound and could serve well as research tools. The
only essential difference between the two is the form of the basic input
data to be provided. Ribner's analysis uses pressure as the fundamental
input while Lilley's uses velocity. At the time of writing of these two
works there was little difference between these two choices. Since that
time, however, considerable advances have been made in techniques and
equipment for measuring velocity. The advances in hot-wire anemometry
and the advent of laser-doppler anemometry are of principle note. Such
measurement devices themselves, are less likely to disturb the existing
flow than are those available for measuring pressure. These developments
suggest that use of the general methods employed by Lilley (1958) with
input data for the actual velocity field would today provide superior
results. These methods, combined with measurements of an actual velocity
field and an actual sound field,could be used to examine in detail the
validity of the existing theory of noise production 'and investigate funda-
mental methods of abatement. It is this approach which has been adopted

in the present study.

In order to demonstrate the capability it was necessary to become
specific regarding the flow. Ayoub and Karamcheti (1976) obtained excel-
lent results for the surface pressure resulting from the low Reynolds
number wake of a cylinder and provided the impetus for the present study
of a more complex flow. The flow of particular interest in this investi-
gation is that of a subsonic, circular jet impinging obliquely on a large,
rigid plane surface. Such a flow possesses many complexities which a
good analytical approach should be able to deal with, yet there are sub-
stantial data available on which to base the analysis and to use in its

evaluation.

Foss has carried out a comprehensive experimental investigation of
subsonic circular jets impinging on a plane surface at various angles and
in the absence of an external flow. He has made a particularly compre-
hensive study of such a jet impinging at 45° to the plate (see Foss, 1974).
Both mean velocity data and auto- and cross-correlation fluctuating veloc-
ity data were obtained at an array of poinfs in this flow. Such measure-

ments were deemed an adequate experimental basis for representing the




velocity field in the analysis. Further analytical and semi-empirical
extensions were necessary, however. These were based on the investigation
of Donaldson and Snedeker (1971) and of Lilley and Hodgson (1960), already
referred to. The former work specifically treated the nature of flow
distribution over the plate surface for the obliquely impinging jet and
enabled certain necessary mean flow gradients to be analytically evaluated.
Lilley and Hodgson investigated boundary conditions at the plate surface
and indicated a method of solution for the fluctuating pressure field

from the velocity field. A good discussion of the pressure boundary
condition and the appropriate Green Function for the goverﬁing Poisson

equation above an infinite plate are also contained in their report.

Measurements of the noise generated by jet impingement flows are
also available. Of particular interest in the present report is the
work of Olsen, Miles and Dorsch (1972) which is concerned with noise
produced by circular jet impingement on a large flat board. Their meas-
urements do not indicate a simple dipole or guadrupole variation of sound
intensity as the jet velocity, V, is changed. Instead of a V® or v8
variation, their results showed V® to Vv®'% variation at low and high
velocities, respectively. On the basis of the Lighthill-Curle notions,
one would expect the noise to be close to V® for this case, since it is
expected that the major noise comes from flow interaction with the rigid
surface. Any combination of the two would be expected to yield velocity
exponent between 6 and 8. The V®+3 variation at high velocities is
not explained by a simple examination of the Lighthill-Curle equations
and indicates either a fundamental difficulty with the theory or a
changing mechanism of sound production. In either event it lends impetus
to a study such as the present one in which the theoretical calculations
can be based on actual flow data and the resultant noise field can be

compared to corresponding data,

In the following report we will develop the analytical formulation
from basic theoretical considerations and carry through to comparisons

of calculated results with data for a specific flow.



3. BASIC THEORETICAIL DEVELOPMENT
3.1 General Formulation

In this following section the problem of computing the noise field
arising from interaction of a low-~speed flow with a stationary, rigid,
impermeable body will be formulated. The analysis will at first be formu-
lated in general. Considerations concerning the information required as
input are then seen to necessitate a reformulation in terms of measurable
basic flow field quantities. This reformulation is then carried out in a
straightforward manner to produce the format required for numerical

computation.

The flow chart given in figure 3-1 may be of assistance to the reader
in obtaining an overview of the analytical procedure and the integration

of its several parts.

3.1.1 Noise field analysis for a rigid impermeable surface.- If S

is a fixed, rigid, impermeable surface interior to an otherwise unbounded
flow region, R, the acoustic density fluctuation, p', about the ambient

density, po, of a reference uniform medium at rest is given by (see Curle,

1955) :
div dlv_,f AT &Y - aiv ﬁ—[—l’— ) (3.1)

a2 o' (X,t)
op ’

where

T=pUU=-3-a2pT

a, = speed of sound in reference medium

6 =-pI + 7

p =Pyt P

—_ — ~

P=n .70

—_ . —
n = outward (from fluid) normal to ds(Y)

r = |7 = [X-7Y| (see sketch)
d¥ = volume element at Y (see sketch)

—. —_ —
ds (Y) a surface element at Y for Y on surface S




viscous stress tensor

al

fluid velocity

diwv, denotes the divergence operation with respect to the spatial

X -
coordinate X
fa] = OL(?,G), a function of Y and 6
P =t - r/ao, the retarded time, t being the time

Here, the acoustic sources consist of a volume distribution of quad-
rupoles, T, and a surface distribution of dipoles,'f.

It X 1lies in the “"far radiation field" of these distributed

sources (i.e., if r >> N, where N 1is a typical acoustic wavelength),



eguation (3.1) may be adequately approximated by

L T, 32 7 I 2 F as@
araZp' (x,t) = ) 2 g [T] ay + jgaor 5o [Pl as(y) (3.2)
o

Let us assume that we are interested in flows of relatively low Mach
number, involving no large temperature gradients and in which direct
viscous contributions are small in comparison with those resulting from
turbulent fluctuations. Let us further assume that the flow regions of
importance are predominantly regions of large velocity gradients in which
turbulence-shear interactions may be considered to dominate turbulence-

turbulence interactions. For such flows it may be shown that

(pUU) (3.3)

and that

2o~ pT (3.4)

which combine to yield

Q2T

_ Ope
o2 >t (3.5)

where
~ - - T
€ = grad U + (grad U)
= the rate of strain tensor
and

the transpose of the matrix element in

i ij? . .
1] ' J Cartesian tensor notation



We now separate the flow field properties into mean and fluctuating
parts

(3.6)

Where o is obtained by a suitably defined averaging operation, which is

most generally the statistical, ensemble average. 1In the present study,

however, we consider the flow to be statistically stationary with respect

to time and the average can be considered as the time average; that is,

T
az<a>=1m2—1T fadt (3.7)
-T

Using equations (3.6) and (3.7) it follows that:

<a'> =0 (3.8)
and
e ga | (3.9)

The right-hand member of equation (3.5) may be expanded and these
equations employed to achieve further simplification.

From equations
(3.6) and (3.9) it is seen that

3¢ = ot T ¥ e * PGt (B (3.10)

In regions of large time-mean strain rates, as in the turbulent
shear regions with which we will be primarily concerned, equation (3.10)
is dominated on the right-hand side by the first term.

For such flows,
using equations (3.5) and (3.10), we may write



2m - '
L2 (o) =T L - (3.11)

That is, the volume distribution of guadrupole sources is propor-
tional to the distribution of the product of the mean-strain rate and

the fluctuating-pressure time derivative.

We now turn our attention to the surface integral. On a rigid

stationary surface (i.e.,'H' = 0), it is seen that:

3B _ 38 _ om3 _ _ -23p .= 3%
St - Ot T ot T TR TRt Bt

We may make the further approximation at the rigid surface that the
fluctuating shear stress N.7'<<TNp'. Since the fluctuating shear, 7',
is proportional to the gradient of the fluctuating velocities and these
velocities are negligible in the region of the laminar sublayer adjacent
to such surfaces, there can be no large gradients of fluctuating velocity
at the rigid surface which is at the bottom of this layer. Therefore,

%}C'iz-?{%'?ti on S (3.12)

Equation (3.2) may now be rewritten to incorporate the preceding
analytical development leading to equations (3.11l) and (3.12).

aratot (R.t) ~ f rr_ . z 3lp') 7 T-n d[p! s @ a .13)
of ’ a=rs e aor2 e .
R S

where
(p']l = p'(¥,0)

This density fluctuation, due to radiation from the acoustical source
region, and the acoustical intensity, I, at the observation point are

related.
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I(X) = =< p'2(X,t)> (3.14)

The brackets <>, which we have defined in equation (3.7), represent
a statistical averaging operation which we may now generalize for two
quantities, a and f, and call the covariance. For statistically station-
ary processes with which we are concerned here, the covariance is inde-
pendent of time, t, but dependent on the separations in time, 1, and

space,-g, of the measurements, and may be defined as follows:

caa(i’,'g’,fr) =<aFE,)BE + B, £ + T)> (3.15)

If a = B, then Chq = Gy 2and is called the auto-correlation. 1In

equation (3.14), a = =p' and T =0 = E: yielding the mean square of
p' at X.

From equations (3.13) and (3.14) it may be shown that*

I®) = — L fff(?)f(i’)q:(y,zm? az
16v2poa05 RR

- 2a_ ] # g(M £(2)o(¥,2)ds ¥)dzZ
R S

+ ai # # g @ g (@) oF,2)as (Y)ds (Z) (3.16)
S S

where

> (3.17)

" .
Note that the X dependence of I 1is contained in r, 6, and 6' and
has been suppressed in the notation for f, g, and &.

11



£(2) =r_(Zng_Q:§(C) (3.18)

g(_f) = iy (3.19)

with

T@ =X -7 and 6' = t - X -z (3.20)

It is seen that the generation of sound, under the present approxi-
mation,is the result of pressure fluctuations throughout the fluid region
and on its boundaries. The noise contribution from the fluid region is
assumed to be dominated by those regions of high shear (large 2). Thus,
the region of integration, R, may be replaced by a subregion, R', in
which z has elements of significant magnitude. This subregion will
include, but not be limited to, fluid near the boundary, S. The
assumptions invoked to achieve this simplification appear plausible for
many flows of engineering interest. Rigorous proofs of the assumptions
are not readily available, however, and for the present we must rely on
engineering judgment as to their accuracy and look forward to comparison

with experimental data for their a posteriori verification.

Thus, the acoustic intensity in regions of high mean shear has been
shown to be expressible as an integral function of the covariance of
dp'/dt. The remaining fundamental task is now reduced to representing

this covariance ¢, in these regions (i.e., in R').

3.1.2 Source representation.- Previously, we have invoked assump-

tions restricting the analysis to flow fields of low Mach number and
small thermal gradients. Under such constraints the fluid will behave
largely as though it were incompressible. Therefore, we will continﬁe
with these assumptions and attempt to determine the noise producing
pressure fluctuations by treating the fluid in those regions as though

it were incompressible. The governing equations are:

12



div U =0 (3.21)

boT3] -—*—’)_ i K]
oy (6t + div OU) = - grad p + i div grad U (3.22)

Taking the divergence of equation (3.22) and using equation (3.21) yields

VEp = div grad p = - Po div div UU (3.23)

For notational simplicity we now make the replacements

— —

V=<0 =1

(3.24)
—_ -,
v = 1u

The diadic product ] expressed in terms of these replacements is
T =T+ + W + v (3.25)

The fluctuating pressure, p', may now be expressed using (3.25)
and (3.23) and subtracting from it the time average of the resultant

equation.

Here, the first term on the right-hand side represents the contri-
bution due to amplification of the fluctuations by shear of the mean flow.
The remaining two terms represent contribution due to turbulence-turbulence
interaction. Continuing, as in the earlier parts of the analysis, to
emphasize regions of high mean shear, we neglect the latter contributions
and arrive at the approximate expression which is accurate in those

regions,

13



V2p' = - 2p div div(Vv)
pdiv div(Vv (3.26)

If we differentiate equation (3.26) with respect to time and use

equations (3.4) and (3.11), we obtain the approximate relation
V2 %‘1 ~ div div(¥p') (3.27)
t .

With equations (3.26) and (3.27) we now have (Jp'/dt) solely in terms
of the velocity field. The solution of these equations requires two
nested solutions of the Poisson Equation to be obtained. If we can deter-
mine a Green Function, G, for the present boundary conditions, the solu-

tion is a straightforward matter in principle. Thus, if
VZE(X) = - q(X)

and the Green Function for the associated boundary conditions is (36&35,
with (grad G)n =0 on S and G— 0 as .§?~ ®©_  Then

aT
R

£(X) = -& f ¢ X, Vg day + g ¢ (X,Y)grad £(¥)-n as(y)

The boundary conditions are most familiarly stated in terms of the
fluid velocity. Far away from the source region X - ©) it is usually
assumed that U and its gradients vanish. The condition at a rigid
impermeable surface is T =0 on the surface, S. By use of the equations
of motion, equation (3.22), the pressure boundary condition may be derived.
The fluctuating pressure, p', and its gradients are found to vanish as
X — ©, At the surface, S, it is found from (3.22) and the conditions for

U that p' satisfies the relation
— -— . ~ .
n.grad p' = n.div T' = pn-V<v (3.28)

As previously stated, fluctuating velocities,'v, are small over a

finite region (i.e., the laminar sublayer) near §S. Hence, it may be

14



surmised that gradients of -3 at the surface are also small. In addi-
tion, for the high Reynolds numbers normally associated with turbulent
flows, the fluid viscosity, W, may also be considered a small quantity.
Therefore, a good approximation to the right-hand side of equation (3.28)

is that it vanishes on the surface and the boundary condition for p' 1is

-—
n.grad p' ® 0 on S (3.29)

If the flow is statistically stationary with respect to time, as
has already been assumed, equation (3.7), the time derivative of equa-
tion (3.22) may be used to obtain the boundary condition for (dp'/dt).

The result is

;’-grad %%l— =0 on S (3.30)

] 1] . =g
and, of course its vanishing as X — «.

Thus, the boundary conditions for both p' and (Jdp'/Ot) are the same
and both are governed by a Poisson equation (although the inhomogeneous

source terms are of course different for the two).

A Green Function, G, which satisfies the conditions

o — — _ —>_—>
VIG(X,Y) = &6(Y Yo)
\
G—=0 as X — o (3.31)

will yield a general solution to the equation

VEF = -Q
(3.32)

!
!
8

F(iﬁ — © as

15



where

Q is a spatial distribution of "sources"”
?; is an arbitrary point

o) is the generalized delta function which vanishes for
nonzero argument

The general solution for F in terms of G is

FR =& [eEDo@D v + jégc(?,?)grad F) % as (@) (3.33)
R
where
R is the domain of definition of F
S represents all surfaces bounding R

If negrad F should vanish on S, the surface integral in egua-

tion (3.33) also vanishes.

Both p' and (Jdp'/dt) satisfy equations of the form (3.32) and
therefore may be solved using the Green Function of (3.31) in equation
(3.33). Since both p' and (dp'/dt) have small normal gradients on the
bounding surface, S (see equations (3.29) and (3.30)) we expect to be
able to neglect the surface integral of equation (3.33). Hence, we may

now write

p' (¥',t) =£2 fG(Y',?")div;..divY" V(¥")v (", t) 1 dY" (3.34)
R

7,¥")divg, divy, [BT)p' (¥,t)1dY (3.35)

E%%L F?’t) 4T

1
=
Wk__\
e

With the understanding that p' from equation (3.34) can be used in
(3.35) and (3.35) can be used in (3.16) for the sound intensity, I, we
have now completed the formal representation of the sound field in terms

16



of "knowable" properties of the sound production region, that is, the

velocity field.

3.2 Reformulation For Computational Convenience

It is appropriate to discuss briefly at this point several practical
matters regarding the reduction of the analysis to computational form.
These have to do with the general nature of the numerical solution methods

as well as the input information to be used.

It is for the specific purpose of having a theoretical noise calcu-
lation method which would be based on easily measurable physical quanti-
ties that the present analysis was developed. It was ascertained that
the quantities which can be most easily measured with minimum interference
by the measuring instruments are velocities. Hence, we will attempt to

express the analysis, as far as possible, in terms of velocities.

One might be tempted to solve equation (3.34) for p' and then
differentiate the result with respect to time instead of solving the
additional Poisson Equation (equation (3.35)) to obtain 0p'/dt. This
would be the most straightforward approach if we expected to have p' in
an analytical form. Unfortunately, that is not likely to be the case.
The available information for input to any calculations is likely to be

in numerical form.

As is well known, the differentiation operation(in space or time) is
highly inaccurate when performed with numerical data. Integration, on
the other hand, is quite compatible with numerical input data. Thus, we
have chosen to solve equation (3.27) using the integral equations (3.35)
and (3.34).

With regard to the accurate handling of numerical data, however,
equation (3.34) involves gradients of the velocity field, Evaluation of
these gradients, particularly those involving the fluctuating velocities,
is again likely to require numerical differentiation, which is undesirable
for the reason stated above. Therefore, as far as possible we will also
attempt to transfer by mathematical reformulation, the differentiation
from the numerically represented velocity field to the analytically
expressed Green Function where it can be performed more accurately. The
reformulation is accomplished by successive applications of the Diver-
gence Theorem to the integrals involved. The operations involved are

outlined in Appendix A.
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The fluctuating pressure and its time derivative are shown in

Appendix A to be expressible in the form of equation (A.6).
v (<! po TN o T Oy g0
p'{Y,t) = > V(Y")v(Y ,t):grad?.,grad?,.G(Y ,Y")ydy
R
\.

- f grady..G-Tz’?;-?{ as (¥") © (3.36)

5o

and equations (A.8) and (A.9) may be combined to yield

%%'— (?,t) = ZJ:‘r_r- j’p"é’:grad?,grad?,G(?,?')d?' —f gra&?,G-p"é’-n ds(?')

R So

+ 'f[p' (G div?,é —E-gradw—{'.G) +G§-grad§>,p'] .1 ds (?') (3.37)
S

where R 1is the entire fluid region excluding a region surrounding the
singularity in G at FL =?', Se is a closed surface surrounding that

singularity and S is the bounding surface of the fluid region.

It is intended here to use equation (3.36) to determine p' for
inclusion in the solution of equation (3.37). The grad p' can be
obtained from equation (3.36) as shown by equation (A.1l0).

grad?,p' (T{", t) = 2_1?' [7(?")7(?" , t) :grad?,,gra%v" (gradv,G(?",?' )dy"
R

- [ grad?,,grad?,G(?,?")-W-K as (¥") (3.38)

So
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The present eqguations (equétions (3.36); (3.37), and (3.38) achieved
the principle requirements of the reformulation in that the pressure
field has been expressed. entirely in terms of the velocity field and all
differehtiation operations have been removed from the fluctuating veloc-
ity field. Gradients of the mean velocity field remain in terms of the
time mean rate of strain tensor, E, and its divergence, however, and
~ further reduction along the present lines does not appear possible. The
appearance of Z in the subsequent calculation of p' would lessen the
advantage of the reduction in any event. Thus, we can only attempt to
improve the accuracy of these differentiations by using model analytical

expressions for the mean velocity.

These relations constitute the fundamental analysis of the problem
of representing the source terms. One additional step is now necessary
to arrive at the noise field as expressed by the noise intensity. That is,
to represent the appropriate covariances by statistical data on the flow
field.

Starting from the equations developed for the fluctuating quantities
the task is a straightforward, if slightly tedious one, therefore, the
development is shown in Appendix B. ' In essence, it is shown that the
op' /ot covariance, ¢, can be expressed in terms of the pressure covariance
and that of its gradient, using equation (3.37). These, in turn may be
expressed in terms of integral functions of the covariances of the fluc-
tuating velocity components through equations (3.36) and (3.38). The
resultant expressions are equations (B.8) and (B.9) for the p' and
grad p'; covariances, respectively, equation (B.1l0) for the p', grad p'
cross correlation, and equation (B.1ll) for the dp' /ot covariance, o.

The remaining task now is to obtain the necessary input information
in the form of the velocity covariances, the mean rate of strain and the
Green function appropriate to the flow and geometry under study. 1In the
proceeding sections we will specialize to the flow field of a jet impinging
on a plane, rigid impermeable surface. This will enable us to describe
the development of the calculational aspects of the analysis in the

framework of a comprehensive specific problem.
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4. APPLICATION OF ANALYSIS TO FLOW
OVER PLANE SURFACES

The analysis developed in the foregoing section has yielded an expres-
sion of the noise field in terms of measurable, basic flow quantitiés
which may be considered to be responsible for its generation, As long as
the assumptions imposed remain valid it is quite a general analysis which
is envisioned as being applicable for estimation of the noise generated
by a large number of flow fields of engineering interest. However, there
remain many items to be determined in order to carry out the calculations
for a particular flow. They range fromthe more general items of program
organization and numerical techniques to the more specific items of repre-
senting the required elements of the flow field to be investigated. 1In
the following sections we will describe the features of a computational
scheme to calculate noise generated by a jet impinging at an angle to an
infinite plane surface. A description of the general program organization,
the computational approach and certain general simplifications may be
considered as a general format for calculations and are discussed first.
Then a calculational example is given in which the nature of the input

data are described and the results are compared to experimental measurements.

4.1 General Nature of Problem

The analysis requires that certain volume and surface integrals
involving flow quantities and the particular Green Function associated
with the boundary conditions of the problem be carried out. These inte-
grals are almost never of a form which can be carried out analytically

and must be treated numerically.

The shear number of arithmetic operations necessary to carry out
numerical integrations makes it highly attractive for both economy and
accuracy to introduce at an early stage any analytical simplifications
possible. The most general of these which is available is the condition

at the rigid, impermeable bounding surface.

The following two sections contain descriptions of the computational
procedures chosen for the analysis and of the simplification afforded by
imposing the wall boundary conditions. These may be considered as a

description of the general computational approach for problems of this

type.
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4.1.,1 Computational procedures.- Carrying out the complicated inte-

grals (both surface and volume) in evaluating the noise field it is neces-
sary to resort to numerical methods. These integrations themselves
present some interesting numerical problems. For example, the specified
integration domain is infinite and the integrand is singular at certain
points in the domain. The means used to alleviate these numerical diffi-
culties are discussed in this section in the process of describing the

general approach to the computational procedure.

The integrations to be performed generally may have infinite limits
of integration, however, the integrands involved will be found to be of
diminished magnitude in all but a finite region of space. The shape of
this significant region is largely dependent on the flow geometry involved
in the particular problem. It was decided to divide the physical space
over which the integrations are to be performed into a Cartesian grid of
elements. Subintegrals can be performed over the elements and the results
summed over all elements producing a significant contribution. The
details are given in Appendix C, Integration Method. In this manner, the
domain of integration can be satisfactorily truncated. Considerable
saving of computational time can be achieved by astute selection of the
truncated domain., It is necessary to point out, however, that this trun-
cated domain is not necessarily the same for all integrals in a given

problem.

One may be relatively assured that all regions of importance have
been included if the truncated domain includes the entire region of
"active" flow. However, the burden of carrying out all computations over
this region is usually found to be excessive. Other features of the sub-
integrals and specifically of their integrands can be exploited to reduce
the computations wherever possible.

The integrands of the subintegrals are the product of rapidly and
slowly varying factors. The slowly varying factor may be assigned an
average value for a given Cartesian element with an accuracy dependent
primarily on the size of the element. The rapidly varying factor has
been associated with the Green Function and is definitely the dominant
feature of the integrand in the neighborhood of its singular point. The
procedure used was to evaluate the elemental subintegrals of the Green
Function (or its derivatives), multiplying them by the chosen mean values
of the "slow" portion of the integrand and sum over the elements; that is,

22



ff-g(G)dR = Zfaf g(G)dR (4.1)
R a

Ra

where
£ is the "slowly" varying part of the integrand
g is the function of G or its derivative
G is the Green Function
fa is the value of f chosen to be associated with the

elemental region R that is, an average value for
the elemental region

This procedure presumes that g (G) is the "fast" integrand factor
throughout the region when this may be the case only in the neighborhood
of the singularity. As such, it will tie the accuracy of the integrand
outside that neighborhood to the size of the subregion elements
and the gradients of £. This is not necessarily a severe limitation.
The major advantage provided by this method, and the reason it was chosen,
is the removal of the Green Function, G, singularity from the numerical
procedures. It accomplishes this very nicely by permitting a direct
analytical integration of the g(G) (which is generally known in analytical
form). Whereas the G, and hence, g(G), may be singular, its integral
over an associated element is not. Thus, the necessity of treating a
singular function in the numerical procedures is completely avoided and,

except for summing the subintegrals, numerical integration is also avoided.

Even with the considerable simplification afforded by this integra-
tion procedure, if all integrations indicated by the general formulation
had to be evaluated individually,it would represent an enormous task,
even for a high speed electronic computer. We have already suggested
that the infinite region indicated by the formal analysis can be truncated
with insignificant accuracy loss to include only those regions of active
flow. There remains two additional general considerations by which the
task can be further reduced. There are discussed in the next section.

4,1.2 Correlation regions.- It is envisioned that a major applica-

tion of the analysis will be to flows involving turbulence as a primary
contributor to noise generation. Methods are available to reduce the
numerical task at hand for other types of flow (for example, the production
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of discrete sound by periodic motion) but will not be discussed here.
Knowledge that correlation diminishes rapidly between events associated
with turbulencde as they become remote in either space or time will be
explored in this regard for turbulent flows.

The covariance, CaB’ between two statistically stationary quantities,
a and B was defined in equation (3.15).

cp®E0 =< aXB® + Tt + 1) >  (4.2)

As indicated, CaB may be dependent on position X and usually is
highly dependent on separation in time, T, and space,'g. The general

nature of CaB is, in fact, such that it can be well approximated by a
function of the form

Cop BT = Cpp  BW(E D (4.3)
and
c ®) = ci/2(R,3,0)ci/ X,0,0) (4.4)
O‘Bmax aa ' pB

where ¢ (€,7) is the so-called phase function 0 < |¥] £ 1. The nature

of CaB (35) is dependent on the local turbulence intensity at ‘}?, while
max

¥ has the nature of an exponentially damped, traveling wave (see fig.4.1).
One might represent its major features by a function of the form

’ - = 2T -v T
VE, ) = e-]a.g+b1¢cos rg c |

x (4.5)
where
b ]
a is the spatial damping rate
b is the temporal damping rate
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<l

is the apparent phase velocity of the traveling wave
and related to the rate at which disturbances are
convected in the flow

A is the wave length and related to that of the basic
disturbances

Briefly, we observe that a highly coherent phenomenon will exhibit
a nearly sinusoidal covariance and the damping factors (@ and b) will be
small. 1In highly random flows, on the other hand, y will be dominated
by the exponential damping feature. The latter is expected to be the
situation in the turbulent flows to which the present analysis is
addressed. We may use this feature to advantage to reduce the compu

computational work required to carry out the analysis.

The noise intensity was shown in the earlier analysis to depend on
two-point, two-time covariances of fluctuating quantities in the turbu-
_lent flow field. Such covariances are factors in the integrands of
various multiple volume and surface integrations over the fluid region
and wetted surfaces (see equations (3.36) and (3.37), for example). It
was argued earlier that the integrands could only be significant in

regions of active flow (i.e., where CaB and the mean flow gradients

max
are significant) so that the integration regions could be made to coincide
with these and little accuracy would be sacrificed. Based on the nature
of covariances in turbulent flows we have just discussed, a further

reduction is possible using reasoning of a similar nature.

Covariances (¢¥'s in particular) are indicated above to achieve their
maximum absolute value when the points and times at which the guantities
are compared are coincidental. For turbulent flows the maximum possible
covariance vanishes rapidly as separation increases. Hence, the covari-
ances and therefore the integrands, can produce a significant contribution
to the integration only when the two points are within reasonable proximity
of one another. Thus, we may write

ff< a@)B(Z) > dZ dY = f f < a@B(X¥ + ) > df dY (4.6)
R R R N(Y)

where

N(?) is the so-called correlation region about thg_Epint
Y and represents all points at which Cqgg(Y,Z)
specifically ¢, is of significant value to make
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a contribution (nqt necessarily a spherical
neighborhood of Y)

—_

—_— Y B . — - -_— —_—
£ is the spatial separation of Y and 2z, € =2 - Y

It is seen that the multiple integrations are now reduced from two
integrations over the entire region with independent bounds, to a primary
integration over the entire region with secondary integrations performed
over only the correlation region. Specific boundaries need not be speci-
fied for N(?) if we can define ¢ such that it may be rapidly computed.
We merely set an arbitrarily small limiting value for ¥ which may be
checked before the elemental volume integral is calculated. If ¢ for
an element is less than the limit, the element is ignored. Other time-
saving devices also become evident for particular problems and may be

incorporated.

The above treatment implied that the integration was a volume-
volume integration; however, the approach is straightforwardly applied
to surface-surface and surface-volume integrals as well,

4.2 Boundary Conditions For Plane Surfaces

Although considerable reduction has already been made in the infor-
mation required to carry out the noise calculations, we are still faced
with an enormous computational problem. Further simplifications must be
obtained and are available through application of boundary conditions,
Let us begin by specifying the gebmetry as indicated in figure 4-2.

The surface to be considered lies in the x X plane and its

17 %2
normal, ;?, is '3; in the X, direction. The jet axis makes an angle,
a, with the -x, axis and intersects the surface at the origin.
Looking at the surface integral, it appears that some simplifications
are now available for this specific geometry. We will use the following

general properties in these initial simplifications.
On the plane surface, S
] )
%&— = 9B =';lgrad p' =0 (4.7)

a n

(recalling equations (3.28) and (3.29)). By definition
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gf-:g—g=o (4.8)
3

and from the boundary conditions for a rigid, impermeable surface

V=0 (4.9)
From the latter we may also surmise for a surface lying in the x; - X%,
plane.
Bkv
5% =0 (i =1and 2; k > 0) (4.10)

Also, we observe that the rate of strain tensor, €, is symmetric through-
out the fluid region; that is,

€.,. = €E.. (4.11)

Aided by these boundary conditions and observations, we now proceed to
reduce some of the expressions appearing in the analysis to more specific
forms.

In the surface integrals of the analysis, we have factors like:

n-div ’E, K-?-grad p', ?-'E-grad G
On the plane surface:

-div € = 5€i3
n TSGT

oV, v

3
- et (4.12)
i i 3
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Since all velocity components vanish on the surface, their gradients in
the surface to all orders must also vanish. Hence, from equation (4.10)

and in view of the incompressibility assumption in the source region

dV.
5;% =0 (4.14)

1

Therefore, there results

avi 5 avi

3%, Ox_ _ Ox_ Ox.
i “%s 3 i

=0 (4.15)

Equations (4.13) and (4.15) may be used to reduce equation (4.12) to the

expression
T N2
9%V,

>
Bxs

m

nediv on S (4.16)

The second factor from above may be similarly reduced

- op'
nee.grad p' = €_; 5&;

oV, oV do
"5k YR ok, v P12 (4.17)
3 1 1
From equation (4.10) and (4.14)
ov ov, v,
= - x— + =0 on S
éxs Bxl X,
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This, in addition to equation (4.13), yields

S = 0, i=1,2,3 on S (4.18)

= avi 3p! .
ne€egrad p' = S 85— , i=1,2 (4.19)
s i
Similarly,
- oV, 3
n-€.grad G = 5_&.§£L s i=1,2 (4.20)
X, OX;

Considerations such as the above reduce the integration task as well
as clarify the nature of contributing factors to the noise field. We
may now proceed to the calculational example for a demonstration of the
nature of results obtained from the analysis,
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Figure 4-
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5. CALCULATIONS AND COMPARISONS
WITH EXPERIMENT

A calculational example was worked out for several obvious reasons.
Primary among these were to assess the task of providing appropriate
input data for and the accuracy of the combined theoretical and calcula-
tional approach. In choosing the example to be investigated it was
desired to determine that sufficient and accurate data were available for
input as well as for comparison of the calculated results. It was also
desired to pick a flow that was not overly simple in order that the flexi-
bility of the program could be demonstrated. To a large degree these
objectives were met, although some compromise was necessary in each

category.

We chose to perform computations on a subsonic circular jet impinging
at 45° on a large plane surface (see figure 4-2). The velocity field of
such a jet has been experimentally investigated by Foss (1974). Noise
radiation measurements were made by Olsen et al., (1972) for a similar
jet, reporting OASPL measurements at 159, 30°, 60° and 90° impingement
angles. The stand-off distance [/d between the nozzle and the geometric.
impingement point was the same for both the experiments by Foss and those
by Olsen et al. Strong et al., (1967) obtained measurements of fluctu-
ating pressures on the flat impingement surface for a similar case. Thus,
these experimental works will afford us sufficient data for input to the
calculation and evaluation of the results at two stages of the calcula-
tions - the surface (fluctuating) pressures calculated from the velocity
field and the noise field calculated subsequently using the calculated

pressures.

5.1 Problem Description

The flow of a jet impinging on an infinite plane surface has several
distinct regions as depicted in figure 5-1. These are primarily deter-
mined by the features of their local mean flow and will be very helpful

in describing the necessary input flow field data.

Region I The near field jet mixing region, extending from the
nozzle to the end of the potential core.

Region ITI The far field jet mixing region, beginning with the termi-
nation of the potential core and extending until the
influence of the flow impingement begins to significantly
alter the flow.
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Region IIT The impingement region is that region where strong curva-
ture of streamlines are present due to the flow from the

jet being turned by the impingement surface.

Region IV The wall jet region where the flow takes on a character-
istic self-similar structure as it spreads out over the

surface.

These divisionsare not intended to be rigid. More or fewer regions
may be identified in a given flow configuration by inserting transition
regions between the major regions or by merging of regions (e.g., the jet
Region II and/or I into Region III) due to a particular flow configuration.
It is intended to set up a means of representing the necessary flow guan-
tities required as input, in a systematic manner that is generally appli-
cable to the types of flows being considered. This is merely the one
adopted here. Others may be equally valid.,

This discussion is limited to the wall jet region, Region IV, in
this presentation, however. The primary reason for this limitation is
to emphasize at this stage of the development the major new area of
capability of the present approach, noise generation by flows adjacent

to a surface.

Noise generation by Regions I and II have been well covered in the
literature on jet noise. The effect of the surface is primarily that it
reflects the noise generated in the jet regions. Any direct interaction

with this surface would move this into Region III.

The impingement region, Region III, on the other hand, is strongly
affected by the presence of the surface but little information of the
type necessary for the present analysis is known about its flow field.
Hence, we have decided to restrict our attention in the present
calculational example to the wall jet region.

Description of the mean and fluctuating velocities is the basic
requirement for the calculations (see Appendix B). The specific flow
field, to be described in the present calculational example is that of
the wall jet region of a subsonic axisymmetric jet impinging on an infi-
nite plane surface. The basic flow data for the calculations were taken
from Foss (1974). His experiment was concerned with a circular air jet
impinging at 45° to a large flat plate. The distance along the nozzle

centerline from the exhaust to intersection with the plane was seven
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nozzle diameters. The jet velocity at exhaust was 115 feet per second and

the Reynolds number was 4.8%X10%, based on the nozzle diameter.

Measurements of the velocity were made at various heights (0.013 to
1.386 nozzle diameters) above the impingement plate and at various radii
(up to eight diameters) from the intersection of the nozzle centerline
with the plane. Radial traverses were made at 09 159 309 459 609 909 135°
and 180° from the plane of maximum velocity. Measurements were made of
velocities in planes parallel to the impingement surface. Both radial
and angular mean velocities were reported as were the mean square of their
fluctuating components. The cross correlation of the radial and angular
velocity was also measured at each point (i.e., CVrV9(§;O,O)). These
extensive measurements are presented in Foss (1974) in both tabular and

graphical form and will not be reproduced here.

As comprehensive as Foss's measurements were, it was still necessary
to augment them with analytical and empirical extensions in order to
obtain adequate input to the analysis. These extensions are described
in Sections 5.1.2 and 5.1.3. 1In the next section, we will describe the

Cartesian elements used in the calculations.

5.1.1 Computational mesh.- The active flow region of Region IV was

subdivided into a mesh of Cartesian elements, as is the general procedure
which was adopted for these computations. The particular subdivision
used in these calculations is depicted in figure 5-2. 1t does not repre-
sent any particular optimum choice other than a reasonable compromise
among requirements_for a check out of both the computer program. and the
analytical method and to conform with the capacity of the available
computer (the CDC 6600).

Region IV for the present calculations lies between one and two
nozzle diameters both forward and aft as well as to each side of the
impingement point. It extends to a height of 0.35 diameter above the
surface of the horizontal impingement plane. This latter was chosen
specifically as the limit of the "active" flow region indicated by Foss's
data.

The same elements were used at all three levels of integration
(p',dp'/dt and I) in the present calculations. This is a convenient but
not an essential procedure. The element size at each integration stage
could be altered if there were a good reason to do so. Since the p'

integration involves the mean wvelocity and the Jp'/dt and intensity
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integrations involve the gradients of the mean velocity (appearing in ¥¢),

it is conceivable that an element size change might be desirable under
some circumstances, but it is probable that the advantages would warrant

the extra work involved only for unusual flows.

5.1.2 Mean flow description.- The mean flow velocities measured by

Foss were used whenever the present calculations called for velocities at
a point, However, the analysis calls for numerous gradients of the mean
velocity as well. It would have been highly inaccurate to obtain such
gradients from numerical differences in the data. For these purposes it
was essential to develop a representation of the mean flow which could

be differentiated analytically to obtain the necessary gradients,

The mean flow of a jet impinging obliguely on a flat plate will be
described in two stages. The general features of the velocity profile
will be described for a normally impinging jet. Then, modifications due
to the oblique impingement will be described.

The mean flow velocity in a turbulent wall jet created by the normal
impingement of an axisymmetric jet on a plane may be described with good
accuracy from relations given by Guantner et al. (1972). Such relations
are based on self-similar velbcity distributions with auxiliary relations
to account for the radial decrease in velocity due to spreading and fric-
tion and for growth of the wall jet layer thickness. Referring to fig-
ure 5-3, the wall jet velocity profile is divided into two layers: the
wall boundary layer and the outer free turbulent layer. The velocity is

maximum, V s, Wwhere these layers join, at a height, §, above the surface.

max

Both Vmax and § are functions of the radial distance from the

impingement point as shown in Table I.
The velocity profile in each layer is scaled on Vmax and 6. The
inner layer is characterized in a manner similar to the boundary layer

on a plate in a uniform flow with V representing the uniform flow

velocity and &6 the boundary-layer 2§§ckness. The outer flow is repre-
sented as a plane jet having its center plane coincident with the plane
of the surface. The jet velocity is considered to be proportional to
VmaX and the characteristic jet width, z.s, is assumed to be proportional
to 6. The particular relations used are given in Table I.

For an obliquely impinging Jjet it may be assumed that the flow in
the wall jet region is essentially in radial planes such that there is

no velocity in the azimuthal, 6, direction as in the axisymmetric case
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just described. Any flow that exists in any radial plane is then propor-
tional to the maximum radial velocity in that plane. This velocity will
be a function of both the azimuthal angle, 6, and the impingement angle
a. By reviewing the data of Donaldson and Snedeker (1971) for jets
impinging at 45°, 60° and 759 it was found that this maximum velocity,

Viax® ©an be represented by the empirical expression

- ‘ __a_ - cos/2a sin 2]
V6 Vmax[l + 2.45 (1 900):[ [1 cosl/?q sin 3 (5.1)

This expression is not recommended for impingement angles much below
45° but is quite adequate between 45° and 90°., Using Va6 in place of
Viax? the relation for the velocity profile in any radial plane (at any
9) may be represented by the expressions in Table I for the normally

impinging jet.

The above expressions are adequate for determining the mean velocity
in the wall jet region if actual experimental data are not available.
However, they may also be used to obtain the derivatives of the velocity
profile necessary to compute, for example, the rate of strain tensor, 5,
required in this analysis. This was their major usage in the present
calculations. There is one area where the representation fails, however,

and that is at the rigid surface.

The normal velocity gradient at the wall given by the power law
relation is infinite. While the actual velocity gradient is maximum at
the wall, it is finite and must correspond to the local skin friction
stress on the wall, Twr It is from an estimate of the latter, T,,» that the
wall velocity gradient was determined in the present calculations. The
skin friction was calculated from

c

- _£ 2
Tw = 3 meo‘6 (5.2)

From empirical correlations of skin friction in a turbulent boundary

layer on a flat plate in a uniform flow, the local value of ¢ has been

£
correlated with the local Reynolds number, R, = U, %x/v, using the equation

(see, e.g., von Kérmén, 1934)

-1/2_
c =1,70 + 4.15 CfIOglon

£
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For the present calculations this relation was cumbersome to solve

for Cg and was replaced by

-0,07

c. = 1.45(v %) (5.3)

f naé

which is within + 5 percent of the above in the range 10% < R, < 10°
and can be solved directly for Cee These relations were then used as

input to the equation

Q/
<
A

- m (5.4)
for the normal gradient of velocity at the wall., Other gradients of the
velocity at the wall and throughout the wall jet flow may be obtained by
judicious use of the relations presented above for the properties of the
radial velocity profile along with the continuity equation, the assumption
that the azimuthal velocity, Vgs is nonexistent and the appropriate bound-

ary conditions,'v = 0 on S. A summary of the relations used for the rate

of strain tensor is given in Table 1II.

5.1.3 Statistical description of velocity fluctuations.- As

previously indicated, the present analysis requires the two-point, two-

time covariance of the fluctuating velocity components; that is

<vi(Y,9)vj(Z,6')>

in order to compute the corresponding pressure covariances and eventually
the sound intensity field. To have a total set of these measurements
would be impractical, but we have also previously discussed the nature of
such covariances in turkulent flows and how their local behavior might be
represented by a damped sinusoidal functions (see equation (4.5)). Such a
relation may be used to extend data which are available, provided the
necessary coefficients in the equation can be obtained for the flow under

investigation,

Foss (1974) reports auto- and cross-correlation measurements of the

radial and azimuthal fluctuating velocities, . and Vos for the wall jet
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of the present calculations. These are constituents of the major Reynolds

stresses of the flow and may reasonably be expected to be the major contri-
butors to the noise field. These data were used as the starting point for

our description of the fluctuating velocity field for the present

calculations.

It was decided to represent the current flow as one in which regions
of significant correlations were extremely restricted. The spatial damp-
ing factor, a, of equation (4.5) was chosen to be such that a-f = f§|r€|;
that is, independent of direction. It was also assumed that ]3} would be
large such that correlations could be significant in only a small volume

around a given point.

This assumption had the further implication that the time delays for
which significant correlations are possible would be quite short. The
maximum delay must be the order of the time to traverse the correlation
volume at the convection speed, [Vbl. The convection speed in turbulent
flows is usually found to be 60 to 80 percent of the maximum velocity,
Voax (see, for example, Wills, 1964). Ifﬁ?he ggfrelation volume is small
and both of the correlated source points, Y and 2, must be within it in
order to significantly contribute and further, if the observation point,

'§’ is far outside the flow regions, the delay time is

I

for |?| and l_fl <L |§| and where —émax is the maximum dimension of the
correlation volume. Hence, it appears that we would be justified in neglec-
ting the delay time for flows of limited correlation volume, as is the
present turbulent flow,and we will only require two-point covariances in

the calculations. We will, in fact, further approximate the two-point
covariance such that equation (4.5) is reduced to the form
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NV

V(E,T) *yY(€) = e (5.5)

where s 1is related to gmax and is the reciprocal of a. The required

covariances are then represented by

C'tﬁ(x’g) = CaBmax(X)w(e) (5.6)

In the present calculations, the choice of s = 0.15d effectively
eliminated velocity covariances between elements displaced horizontally.
An arbitrary cut-off was imposed requiring ¢ 2> 0.05 in order for a
point to be considered as a contributor. This set of elements not having

identical x, and X, Wwere well outside the cut-off range (y < 0.04)

1
while those only displaced vertically were well within it (¢ > 0.1) for

the computational mesh used.

Using Foss's data and the above equations, we now have the

necessary relations to carry out the analysis computations.

5.2 Results

Computations using the jet impingement data of Foss with the exten~
sions described above were carried out by the computer program described
in Appendix D. A summary of the input instructions and data (other than
velocities) is given in Table III. The program carries out the computa-
tions in three stages, corresponding to the three levels of integration
required. A printout of the major results has been obtained from each
stage. These are presented in Tables IV, V and VI in the form of reduced

reproductions of the computer printout.

5.2.1 Pressure covariance.~ Table IV presents the results of the

pressure covariance calculations for all elements in Region IV which are
not identically taken to be zero due to ¢ being less than the cut-off
value of 0.05. In the column headings, Y5 Yoi Y5 25 ?i; z3 denote
the Cartesian coordinates of the centers of the primary (Y) and second-
ary CZ) elements. The numbers listed are nondimensionalized by the jet
diameter, d. The seventh column, labeled P/C is the root-mean-square
(rms) of the pressure covariance for the two points. It is presented in

nondimensional form with C = poV§ , twice the dynamic pressure of the
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jet at the nozzle exhaust (32 lbs/ft?®), as the normalizing factor.
Absolute values are used for the negative covariances to avoid imaginary

rms values.

The eighth column, PP, is the dimensional (lbs/ft®)® pressure
covariance, < p(?)p(Z) >, and is obtained by summing the corresponding
values in the remaining columns, PPO, PPl, PP2, PP3, The latter are
contributions to the pressure covariance from certain subintegrals.

As indicated in Appendix A,the fluctuating pressure is obtained by
evaluating two integrals necessitated by the singularity in G. One of
the integrals is an integral over a surface, So’ which surrounds the
singularity. The other integral is over the volume, R', of the fluid

region outside of So° Thus,

In obtaining the pressure covariance, the time average is taken of
the product of two such expressions, yielding

<p' @p' @)> = f f+ f f f f

R'(Y) R'(2) SO(Y) R' (Z) (Y) S (2)

[

So(Y) So(Z)

The right-hand members of this equation are respectively: PPO, PPl, PP2,
and PP3,

As one proceeds down these last four columns, blank spaces are
encountered. They represent covariances which have been evaluated by
symmetry with previous calculations; that is,

<p' @p' @)> = <p' @D)p' @)>
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The symmetry property, which is available primarily by virtﬁe of the
neglected time separation of the covariance (i.e., T = 0) is a major econ-
omy since it reduces the computer time required for this computation by
almost 50 percent. Other symmetries (e.g., geometric) have been found
to be similarly useful.

The subintegrals, PPO, PPl, PP2, and PP3, were.printed out to assess
their relative contribution to the pressure covariance. In this case,
however, it is seen that there is no clearly dominant nor negligible
contribution and it appears that all of the subintegrals must be retained.
In the subsequent calculations for the remaining covariances, however, it
is found that some of thé subintegrals can be eliminated and a savings

accomplished.

5.2.2 Covariances of OJp'/dt.- Table V presents the computation for

the Jp'/dt covariances between elements. The format is similar to that
of Table IV with the first six columns indicating the positions of the

two elements centers. The seventh column, labeled DP, is the dimensional
dp'/dt (lbs/ft®-sec) covariance, ®. The remaining columns are subinte-
grals which were summed to obtain DP, similar to those indicated for the
pressure covariance in Table IV. The expression for Jp'/dt given in
Appendix A, however, has additionally an integral over the impingement

surface, S. Hence, its covariance is the sum of a series of subintegrals

cocgagas- [ [ [ [. [ ]

R(Y) R(Y) s R(Z) S,
RN A N Y |
R(Y) s(z) RrR(Z) s(¥) s(Y) s (z) s {¥) s(2)

A

sS(Y) s(2) So(Y) SO(Z)

involving the singularity surface, So’ the impingement surface, S, and

the fluid region, R', bounded by these surfaces. The columns, DPO, DP1,
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DP3, DP5, DP7, and DP8, respectively, represent the terms in the above

expression.

In contrast to the subintegrals involved in the p' covariances,
those for @& exhibit large differences in magnitude. 1In fact, ¢ is
dominated by a single subintegral, DP7, which is the result of correlations
on the impingement surface, SS. The nearest in magnitude to DP7 is
DP3, which is the impingement surface-fluid volume correlation, SR. DP3
is at most four orders of magnitude less than DP7, however, and has
little influence on &. The other subintegrals range from two to twenty
orders of magnitude less than DP3 and have even less influence on ©.
It would appear from these calculations that the solution for & in the
wall jet region could be greatly streamlined by eliminating all but the
DP7 surface-surface calculations.

5.2.3 Noise intensity.- The sound pressure level (SPL) due to the

calculated pressure fluctuations was computed for several points on a
spherical surface 57.6 jet diameters from the impingement point. These
results are presented in Table VI. The first two columns labeled ¢ and 9
represent the angle from vertical and the azimuthal angle, respectively,
for locating the point at the given radius (see fig. 5-1). The next
column is the SPL at the point in decibels (dB) with respect to

2%10"° Newton/Meter2 (N/M2) (4.2X10 ' lbs/ft2). The fourth column is

the intensity I (N/M?) as calculated from equation(B.5), The remaining
columns are the contributors of each of the three terms on the right-hand
side of equation (B.5): the volume-volume, I0, the volume-surface, Il,
and the surface-surface, I2, correlations. It is noted that these expres-
sions do not involve the singularity surface since the observation point
is well outside the active flow region and there is, therefore, no
contribution by the singularity of the Green Function.

" The dominant contributor to the intensity for all points above the

plane of the surface, ¢ = 90°, is the surface-surface integral.

The program indicates that there is a rapid decrease in acoustic
output from the surface in its own plane, however. The output from the
surface terms toward this direction should be identically zero, in fact,

since the factors

—

X - V)-n(¥) and (X - Z).n(2)
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identically vanish when X is on the surface. Hence, although the sur-
face correlations are strong sources of noise, the nature of their direc-
tivity pattern prohibits their radiating along the surface and noise
received from the volume correlation dominates there. Due to the impor-
tance of each of the terms in certain regions of the radiation field we
are not able to eliminate any of them from calculations for I on the

basis of order-of-magnitude assessments as was possible for ©¢.

5.3 Discussion

The computations carried out in the present study were specifically
chosen such that experimental data would be available both for input as
well as for comparing with the results of the computations. Although
the latter were of necessity abbreviated and the mesh size coarse, due to
computer limitations, some direct comparisons of specific results at
two levels of the calculations were possible. First, some general obser-
vations regarding the nature of the results. To illustrate the typical
nature of the calculated fluctuating pressure, samples of the calculated
correlations were plotted in figures 5-4 and 5-5. Figure 5-4 shows how
the auto-correlation <p2(?,t)>l/2 varies normal to the surface at three
locations around the jet impingement point - ahead, behind and to the
side, as indicated by the sketchon figure 5-4. Each of the auto-correla-
tions is normalized by its local value at the element nearest the surface.
The calculated auto-correlations are seen to be maximum near the surface
and to decay more or less rapidly as one moves away from the surface.

The auto-correlation forward of the impingement point are indicated to
decay least rapidly at first, then to drop quickly and become almost
coincident with those for the point behind the impingement. This slower
initial drop off' is probably due to the shear layer forward of the impinge-
ment point being thicker than in any other direction. The high intensity
pressure fluctuations one might expect in the inner shear region accord-
ingly extend further from the surface than where the layer is thinner.

The element size is probably too coarse to show similar, but less

extensive regions at the side and back positions.

The behavior at the back position (i.e., behind the impingement)
reflects only the contributions from the wall jet in the present
calculations. It would be expected that a higher level of fluctuation
could extend further out from the surface in this position if these

calculations included the jet regions above the impingement surface.
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The calculated covariance of the pressure fluctuations are shown in
figure 5-5 for the same points as the auto-correlations of figure 5-4.
There are two items worthy of comment for these figures. First, when
normalized by their local root-mean-square values, the curves are nearly
identical for all of the points. Second, although the velocity covariances
from which these were calculated were highly simplified, and specifically
were always positive, the calculated pressure covariances are both posi-
tive and negative and begin to show the character indicated in figure 4-1
as typical of correlations in a turbulent flow, This result is encouraging
regarding the amount of detailed information required to obtain reasonable
results. It is much too early to make any definitive statement on this
subject, however, and a specific study of the effects of the input veloc-
ity covariances should be one of the first items in further evaluations

of this calculation approach.

Direct comparison of calculations with measurements from actual flows
is possible for pressure fluctuations on the impingement surface. 1In
figure 5-6 the rms surface pressures normalized by the jet dynamic pres-
sure are shown for the present calculations in comparison to measured

values from two other investigations.

The measurements of Strong, et al. (1967) were for low-speed jets at
seven diameters axially from the impingement point (the same as the
present calculations) and various angles of impingement, a. Although
a = 45° was not specifically measured, a cross plot of the data from
various impingement angles produced the points shown in the figure. The
values indicated for points forward of the impingement point compare very
favorable with the calculations. Calculated values for the point behind
the impingement point appear to be lower than measurements would indicate.
However, it has already been observed that these points should receive
substantial contributions from the jet itself, which has been omitted from

the calculations.

The data of Yu, et al. (1973) for a Mach 0.5 jet at 5.7 diameters
axially from impingemént and at a = 45° are also shown in the figure.
These data indicate a somewhat higher level of fluctuations for the same
dynamic pressure than either the calculations or the measurements of
Strong, et al. This is probably entirely due to the effects closer
proximity of the jet to the surface in this case.

Another level of comparison is available with the sound level meas-
urements of Olsen, Miles and Dorsch (1972). The latter measured the
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overall (nonspectral) sound pressure level, OASPL, for a jet having a
velocity of 286 meters per second and at impingement angles of 30° and
60°. The OASPL was measured at 57.7 diameters from the impingement point
cn a "large flat board." The OASPL for the two a's are shown in fig-
ure 5-7 as a function of angular position. There is seen to be no dramatic
difference between the two, although the o = 60° case is generally
noisier. Hence, the OASPL for a = 45° is not expected to be character-
istically different from these, but should lie somewhere between them. It
would be expected to show a peak reading of 114 dB at an angle, ¢ = 60°,
forward of the impingement point, perhaps a level of 107 dB directly
above the impingement point, ¢ = 0 and a reading of 106 dB at ¢ = 909,
in the plane of the plate.

The OASPL of the present calculations, also shown on figure 5-7,are
for a much lower speed jet (35 meters per second) than were the measurements.
The calculations yield a sound level of 83 dB at ¢ = 0, 7L dB at ¢ = 60°
and 19 dB at ¢ = 90°. If the differences were ascribed totally to veloc-
ity differences,they would indicate the sound level was proportional to
velocity raised to the 2.6 power for ¢ = 0° to the 4.7 power for ¢ = 60°
and to the 9.5 power for ¢ = 90°. The exponents of the velocity are
somewhat less than one would expect from the essentially dipole surface
noise radiating toward ¢ = 0 and the increased component of gquadrupole
(volume) noise radiating toward ¢ = 60° (see Table VI for the make-up
of the radiated noise arising from surface and volume terms in the anal-
ytical expression). These exponents should be 6 and‘8, for the pure
dipole and pure quadrupole, respectively, and somewhere between for a

combination of the two.

According to Table VI, the noise at ¢ = 90° should be entirely from
the volume (quadrupole) sources and, hence, the velocity exponent should
be around 8. While the velocity exponent necessary to bring the direc-
tional noise levels (measured and calculated) into accord does increase
as a large portion of the noise results from quadrupole sources, it is
believed that it is too early to say that satisfactory results have been
obtained. Other factors such as the skewness of the measured values in
comparison to the symmetry of the calculated values with respect to +¢
and -¢ need to be addressed. This will require a further and fuller
investigation than was possible during the current study. Additional
measurements of both the noise field and the velocity field are required.

Measurements of each at corresponding impingement angles and distances

45



would be desirable. However, further velocity measurements which would

allow calculations in the impingement region would be of more significance.
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Figure 5-3.- Typical wall jet velocity profile.
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6. CONCLUSIONS AND RECOMMENDATIONS

An analysis permitting fluctuations and noise levels to be calculated
from measurable steady and fluctuating velocity field quantities has been
developed. The analysis has been put in the form of a computer program
and preliminary calculations carried out for the wall jet region of an
infinite plane. Encouraging results were obtained in comparisons of the
calculated surface pressure fluctuations and sound pressure levels with
data obtained from representative experiments, Much refiﬁement remains,
however, for both the program for computations and in the required
experimental data. Both mean flow descfiption in the impingement region
and further statistical features of the fluctuating velocity in this and
the wall jet are needed for input to the program. The computer program
itself needs refinement to eliminate costly computations which, according
to results of the present study, contribute insignificantly to the
results. The program should also be expanded to permit a better repre-
sentation of the noise producing features of the flow. Adaptation to a
larger core faster computer (e.g., the CDC 7600) would yield more accurate

results as well as computational economies.

It is suggested that further studies be carried out on other flows
for which more complete information about. the necessary mean and fluc-
tuating flow quantities and the noise field is known while awaiting such
information on the obliquely impinging jets. Among the candidates would
be the turbulent boundary layer over a flat plate and a jet exhausting
tangentially on a flat plate.

NIELSEN ENGINEERING & RESEARCH, INC.
Mountain View, California
October 1976
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APPENDIX A

REFORMULATION IN TERMS OF
FUNDAMENTAL FLOW VARIABLES

The direct derivation of the analysis has left the eguations in a
form which is difficult to evaluate. The basic input to the analysis,
the velocity field, is required in the form of multiple spatial gradients.
While experimental measurements may be made rather easily of the velocity
itself, the experimental determination of gradients is difficult at best
and likely to be inaccurate. This is particularly true of the fluctuating
velocity,'v. The necessity for specifying the local mean rate of strain,
E, provides little hope of remedy of this difficulty for the mean veloc-
ity -;; but the existence of semi-analytical representations for v in
most flows of interest alleviates the problem somewhat in its case.

That of the fluctuating velocity remains to be dealt with, however.

The fluctuating pressure was related to the velocity field by

equation (3.34)in the main text.

- po —  — . . — ey —> —
pr(¥,t) =32 [ c@{@ ¥ dlv-»,,dlv—»,,[V(Y")v(Y",t)] gy
T Y Y
R
where G 1is the Green Function which behaves like |7?'-??“|—1 near
Y =Y. Noting the general rule for the divergence of the product of a
scalar and vector
div(dF) = a div F + F-grad a (A.1)

the above integral can be transformed into

I, s[ G div aiv(Vv) dy" = [ div [G div(?z’\?)] ay" - f grad G- div Vv dy"
R R' RI

+[ G div div(Vv) dy* (A.2)

Ro
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Since a singularity in G occurs at Y" = Y', the integration

os Where R, is a small

-volume containing the singularity and R' 1is the remainder of the whole

volumes have also been separated into R' and R

region R. We will now employ the Divergence Theorem,

/div? ay" = gg Fen ds(¥") (A.3)

R' Zs

where F is continuous and differentiable throughout R', EZS are all
of the- bounding surfaces of R' and are piecewise smooth, and T is the

outward normal from R' on these surfaces.

Using equation (A.3) on the first integral of equation (A.2) yields

1 =deiv (W).?{as+f G div (Vv)-n ds

p
s So

- f grad G.div (Vv) d¥" + f G div div(Vv)d¥"  (Aa.4)

L[}
R RO

In the present case S 1is the rigid impingement surface bounding
R,and So is the surface between R' and Rg,. Since both V and v vanish

. : . . - o :
on S, the first surface integral vanishes. Also, since Vv is a con-

tinuously differentiable function and G behaves as r?' - ?ml—l in
R,» Ry can be made vanishingly small such that only the third integral
of equation (A.4) survives. One may again apply equations (A.1l) and

(A.3) to the remaining volume integral to yield by similar considerations.

Ip = -jr grad G-div (VV) dy" = Jr (grad grad G):'VV dy"
R R'
- f grad G- (Vv).n ds - f grad G.div (Vv) 4" (A.5)
S, Ry
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In this case, however, as R/ is made to vanish, the surface integral

over S approaches a nonzero limit'.and must be retained. The resulting

o
equation for the fluctuating pressure is:

—

p'(¥Y',t) = %‘% [(grad—»..grad;..c):m) dy - f (grady,G) « (W) -H ds| (A.6)
' R

So

Thus, for the fluctuating pressure, we have succeeded in transfer-
ring the differentiation operations from the physical properties of the
flow field to the Green Function, G. Since G will have an analytical

representation, its gradients may be relatively easily obtained.

A similar approach may be utilized in evaluating the pressure time

derivative, Op'/dt, and may be formally expressed as

%‘E(?,t) = 4% /G(?,?-)div?,div?, [p' (?',t)é(?')] ay’ (A.7)
-

Using a similar approach,equation (A.7) may be reduced as was
equation (3.34) above. 1In this case, however, surface integrals on S
survive because € and p' do not vanish there as did V and V. The

resultant expression is

%%(?}t) = j% Jr(grad grad G): p'é dy' - jrgrad G-p'%fg das
R So
- Jrgrad Gip'EJH ds + er div(p'%)-n as (A.8)
S S

» The last integral of equation (A.8) still contains spatial deriva-
tives of physical properties of the flow and should be further modified.
We begin by expanding the divergence operation guided by equation (a.l).
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div(p'z) = p' div T+ grad p'-% (A.9)

We will accept the div 2 in the first terms, since it is applied
to a mean flow guantity and some assistance may be available to perform
the differentiations analytically. However, the grad p' may present
considerable difficulty for evaluation in its present form and deserves

further consideration.

We may attempt to evaluate grad?, of p' Dby the straightforward
process of operating on equation (A.6). However, let it first be noted
that G in (A.6) is the only term in the integrand which is dependent

on Y'. If the limits of integration are independent of ??3 we may write

— p —— —
grad?, p'(Y't) = E% jp(grad§hgrad?hgrad?;G): (vv) day"
R

- Jr (grad?"grad?,G):Vv:K das (A.10)
So
Equations (A.9) and (A.10) may be substituted into (A.8) to obtain

an expression for Op'/dt free of any gradient operation on fluctuating
properties of the fluid. Problems due to the additional singularity
arising in (;ﬁ?'f?") due to the additional gradient operation would arise
if equation (A.10) were used to obtain grad p' as an end result,
However, the singularity is integrable and the integrated contribution

to Jp'/ot may be obtained without undue difficulties on its account.
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APPENDIX B

INTRODUCTION OF STATISTICAL QUANTITIES

The formal solutions for the instantaneous pressure and density
fluctuations héve been obtained in terms of the instantaneous velocity
fluctuations and the mean flow properties. It is unlikely that informa-
tion on the instantaneous velocities throughout the active flow region
will be available, however. We are apt to have only a statistical descrip-
tion of these quantities. Furthermore, we are probably only interested
in the statistical nature of any of the fluctuating quantities. 1In the
following we will show how statistical velocity information can be used
with the present formulation to obtain the acoustic intensity field, I,
as well as statistical properties of the fluctuating pressures. We begin

with the definition of the sound intensity field, I, our major objective.

IX) =-2< p2X,t) > (B.1)

By the Lighthill-Curle formal solution for p', equation (3.2),

this becomes:

. —->-—->2 —>_—>2 2~—> 2~_> , N
1®) = —1— ff K= NP = 2)%  oTT(,0) FT(2.0Y) 47 47
lem?p aS | 2 2 [X - ¥Y|?[X - Z|° ot? ot®

-—>-—y —»_—»2 —_— — -V 1 , N
coay [ fED R FE0) FIEL  g5)a
= 5 IX-Y[F[X-zZ° ot

+ a2 ## _(,Y '_,Y) (f '_Z,) < BP(aYt'e) ap(gée') > ds (Y)ds (Z)
s g X - Y|®?|X - 2|®

(B.2)
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where

0 = a (B.3)
o
X-Z
6' =t - 3 (B.4)
o
Equation (B.2) may be expanded in terms of the approximations
developed previously for (3°T/dt®) and (3B/dt) and rewritten using
equation (3.12).
‘ —>_—>2.:—> —>_—>2.:—>
1@ = 1 [[j’ (X - %) 'e_(.Y;(i(. E)s.e(z) o 6T a2
l6m®p_asS | 3 & X - Y|®|X - 2]
—-»_—>',—->—> —>_ 2 —
oy [ FE=DIDE=DIED 4oy
° % -32% -7
R 7S X - Y]] I
— B e o U —_— - —
X =-Y)'n(¥Y)(X -~ Z)n(Z = =
+ a2 ##( L= BInfZ) o as@yas@|  (8.5)
g & X - Y|®|X - 2|
where @ is the pressure-time derivative covariance
- . OP'(Y¥,0) 9p'(7,6')
o =< St St > (B.6)
Equations (A.6), (A.8), and (A.10) may be used to obtain the further
reduced equation for ¢, as follows.

Let us first define the velocity covariance

which will be the basic s
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The pressure covariance, ), may be obtained as a function of ¥ from

equation (A.6).

2
— —_— P — > = e ~ - —
0 =< p'(Y',Q)p'(Z',Q") > = 02 IIM(Yl’Y”)M(Z"Z"):\y dy" dzv
47
R R

- f .F/I(_»I ’?n )_IT(_‘I ’En) :@ das (_Z>|| ) d?n
R

f M(Z',ZYTFE',Y"):¥Y das(¥")dz"

S

T ,YHT(Z',2"):¥ as(Z")das (¥") (B.8)

+
omk~“‘
omk~“

and T, the pressure gradient covariance may be written using equation (A.10).

~ p2
T e = o NN-T g i u
' =< gra&?,p (Y ,Q)gradg,p (z',8)> = an2 jPJrNN.Y az" dy
R R

‘JU\

f NO:¥ ds(Zv)day" - ff NQ:¥ ds(¥")dzZ"
S R S

(o} (o}

+ f 00:¥ as¥")ds(z") (B.9)
S

n

o O

3 b .
These expressions may be examined and shown to yield A, the covariance

of the fluctuating pressure and its gradient
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— — p — = —
X =<p'(¥,0)grad p'(2',6') > = #:r f MN:Y az» dy»
R R

-[f Mo:¥ as(Zv)dy" -ff NT:¥ das (¥v)az»
RS, RS,

+ff OL:¥ ds(¥")ds (Z") (B.10)
S S

o O

With these fundamental covariances, T and'K; specified in terms of the

basic velocity covariance, ¥, we may now proceed to calculate ¢

¢ = —1 f[HHQ az' dvy' - f[ Q[HA as(Z')dy' + HA dsﬁ?-)d'z’-]
(4M2\z & RS
[}

- II{H [(A - B)Q + B’.K]dsfz’-)d?- +H[(A - B)Q +B’-7\’]ds(§’-)d§’}
RS

+ f I{A [(A - B)Q +'13..7\’]ds (Z')ay: +A[(A - B)Q +3-K}ds (?-)d‘z'}
So S

+[ [AA das(z')yas¥') +ff[(A - B)(A - B)Q+ (A - B)D-A
s s ss

o O

+ A-D(A - B) + TS'D’:T‘]ds (Y')ds (Tz’-)> (B.11)
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where the integrand factors are determined from

A(_’,-}_(") = grad;g, G(Y,?f')-e-?f )

B(X,X') = 6¢(X,X')div €.1n

H(X,X') = grady, grady, 6(X,X'):¢c

DX, X') X, X')E-n F (B.12)
ME,X) = VX') -gradg, gradg, G (X,X")

'ﬁ(_}?,_f') = 75(" ) -grAadi, grads{vI [gradf G()?,?(" )]

DX, R = V(?')ograd?,[grad? G(",?(’-)]E’(Tc") J

Equations (B.8) and (B.ll) are used with equations (B.9), (B.l0),
and (B.1l2) to compute () and ®. Substitutions of ¢ into equation (B.5)
permits calculation of I. Equations (B.2) and (B.1l0) are not solved
explicitly due to the singularity caused by the additional gradient on G.

The singularity is integrable, however, when evaluated in equation (B.1ll).

This completes the set of equatidns necessary to calculate the fluc-
tuating pressure and noise fields. It is seen that they may be computed

as a function of only the statistical properties of the fluctuating
velocity field embodied in VY.

63



APPENDIX C

INTEGRATION METHOD

The integration method can be explained by reference to the integrals
to be evaluated and properties of the flow field. Consider the volume

integral in the fluctuating pressure covariance calculation.
— — 1 — —> e a—
<p(Y,T)’p(ZaTI)>RR = —<IIVYVYG(Y,Y')VZVZG(Z’Zl)::
2
(2m)~ \gr R

x VEIVEZIVE',0)V(E ,t)de &) (c.1)

The integrations over R may be replaced by the sum of integrations
over all the elemental volumes contained in Rj; that is,

|

o
i

/

R

)

a
s

The elemental volumes contributing most significantly to the inte-
grals of equation (C.l) are near the singularities of the Green Function.

Within these volumes the Green Function represents the major variation,

and the volumes may be chosen such that the integrals can be approximated
by

<
2
2
=
k)
Ty
7
9}
¥
<l
=
<
[
<l
<

T

V2 Gc(¥Y,Y')day’

— — . .
where V(I and v, are chosen as representative values for the region R_.

a
This approximation is extended to subregions away from the singularity

and should result in little error if the subregions and the representative
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—
values, Va

resulting expression used to evaluate equation (C.l) is

and'va, are well chosen for the flow field. The form of the

<p'(?,T)p' (E’TI)>RR = —(—21—)2- Z z VOLVB<V0LV£3>::
s 3 B

X I[ V2 % G(’?’,?")v—z»v—» G(Z,Z2")dYy'dz' (cC.2)
R_R
5

Examination of the integral shows that for each point pair '?;E
one can obtain a pressure covariance by summing over all of the points in
the mesh. This is not necessary, however, and would cost a good deal of
computer time. Given a value of -?, there exists a neighborhood of points
N(?IE) where pressure covariances are of "significant" value. Then for
each point pair '?;2 obtained using this neighborhood distance, one
need only sum contributions in ??';Z' that are in the neighborhood of
?,—i. Using the notation of Na(?,?&) to indicate that set of Y' that
"significantly" contributes to the pressure covariance at ?; one can
write equation (C.2) as:

~ —_ , _ 1 = = L.
N(Y,Y,) N(Z,2})
xj WG (Y,Y')dy’ wWeG(Z,2')dZ'  (C.3)
Ra RB

The neighborhood distance used is dependent on the convergence of
the Green Function and its derivatives as one moves away from the point
of observation. Values have been input which are a compromise to save
computer time and yet take into account "significant" (5 percent)

contributions.
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APPENDIX D

DESCRIPTION OF COMPUTER PROGRAM

The main program is shown on the first page of the flow chart
(fig. D-1). This program calls all of the principle modules and cycles
back to do another case if more than one case is input. First, the
number of cases (NCASE) is read from an input card. Then, the parameters
for the integration mesh, and a spherical lattice (observation) are read.
Third, one enters the flow field input module (FLFLT) to input flow field
parameters and data describing the flow field. (Currently, only a
detailed means for describing Flow Region IV is available.) Fourth, using
the above input data, pressure covariances for each significant pair of
points in the integration region are computed in the module PPYZ. Fifth,
using flow data for computing the strain tensors and the pressure covari-
ances -of the previous step, the module DPDPYZ is called to compute the
pressure time-derivative covariances. Finally, the last module (SOUND)
is called to compute sound intensities on a spherical lattice surrounding
the flow field.

The programs PPYZ (pressure covariances), DPDPYZ (pressure time-—
derivative covariances), SOUND (sound field calculation) are general and
relate to all flow field region computations. However, flow field quan-
tities such as fluctuating velocity covariances, mean velocities, strain
tensor components are specific to each region. Therefore, these
programs have been divided up into specific programs relating to calcu-
lations for the region of concern. Therefore, FLFLT (as flow field input
program) calls either FLFLTl, FLFLT2, FLFLT3, or FLFLT4 to input param-
eters related to a specific region. The velocity program, making a
decision based on a user input region number, calls a velocity program
specific to that region. This holds true of the fluctuating velocity
covariances and the strain tensor computations. At present, only detailed
programs for Flow Region IV exist, but the program structure is such that
other flow regions can be added by replacing "dummy" subroutines with

actual ones.

The flow chart of the program shows the main program and each of the
subroutines that are called through the main program. This is not a

detailed flow chart and some subroutines are mentioned by name only.
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USER INSTRUCTION (PROGRAM INPUT)

A listing of the data deck with control cards for running on the
CDC 6600 Boeing Computer Services, Inc. computer with KRONOS system
program is shown in figure D-2. These cards are broken up into sets and
the significance of each number and its format is described in a sub-

section below. Consistent dimensional units must be used for all
physical quantities input.

Card Input Description

Card 1 is a card with only one number right adjusted to column 10.

It gives the number of cases.

Card 2 is a comment card which serves as a heading for the data
following. This can be any statement or name spanning the full 80

columns.

Card 3 contains the step sizes for the integration mesh. The first
value is a step size for the X-Y plane and the second is the step size
for the 2Z direction. These are given in columns 1-10 and 11-20 in
F10.5 format. (All input formats for real numbers are in F10.5 format.

All numbers have a ten-column range.)

Card 4 contains the limits of the integrationmesh given in the dimen-
sion of the unit system. The first value is the starting X 1location
and the second value is the final X 1location. The Y span is obtained
by the limits - (XY2 - XY1l)/2, (XY2 - XY1)/2 where XYl is the starting
X wvalue and XY2 1is the final X wvalue. The third value is the start-
ing X 1location of the center "hole" area and the fourth value is the
final X coordinate of the center "hole" area. The Y span is obtained
by the limits -(XY4 - X¥3)/2, (XY4 - XY3)/2 where XY3 1is the starting
X wvalue and XY4 1is the final Y wvalue. (Note: the "hole" area may
not be defined, but it is useful for defining the integration limits for

Region IV since this does not include the jet impact area.)

Card 5 contains the 2Z 1limits of integration. The first value is
the starting Z coordinate and the second value is the final 2

coordinate.

Card 6 contains two values. The first is the distance for the phase
function. The second is the displacement in the given set of units for

integration domain of a point.
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Card 7 contains three values. The first is the observation distance
for the sound computation. Normally this is well away from the flow field.
The second value is the stepwise angular distance from the "pole" of the
sphere or longitudinal increment. The third value is the latitudinal

increment for the stepping around the sphere.

Card 8 is a comment card.describing the flow data in any words the

user desires. Currently, only flow data for Region IV can be processed.

card 9 is the region number of the flow field being analyzed. The
number is from 1 to 4 and adjusted to the right in column 10.

Card 10 contains six values. The first value is the jet diameter;
the second value is jet velocity, the third value is the jet angle
(degrees) ; the fourth value is the jet nozzle height; the fifth wvalue
is the reference Reynolds number; and the sixth value is the density.

card 11 contains two values. The first value is the maximum velocity
(jet direction) at a given radial coordinate. The second value is the

radial coordinate.

Card 12 contains two values. The first value is the 2 coordinate

of the maximum velocity. The second value is the radial coordinate.

Card 13 contains two intéger values., These are the number of hori-
zontal traces and the number of vertical traces respectively. (A trace

is a set of fluctuating velocity covariances.)

Card 14 is the header card for a given trace. The first value is

the number of trace points and the second value is the angular coordinate

in degrees of the trace.

Card 15 is a detail card for a trace. The first two values are the
z/DIA, R/DIA (DIA = jet diameter) coordinates of the trace point. The
other three values are the covariances (u2/ug, v2/ui, uv/uzo) of the
fluctuating velocities. Hence, u 1is a radial component, v 1is a compo-
nent at 90° to the radial vector. NOTE: All other cards following
Card 15 make up traces and are identical to Card 14 or Card 15.

Run Considerations

The job requires four job control cards and a complete set of data.
The only job control card that a user need change is the JOB card that

begins the deck. It contains a job name, time limit, core size, and
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priority. The core size is about 250,000 octal units. The time limit

depends on the mesh size but can run from 500 to 1,000 seconds.

proper choice of time limit, the user can run any set of data.

With a
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READ
NUMBER OF
CASES

READ IN
MESH SIZE
AND GENERAL
PARAMETERS

READ IN
SPHERICAL
LATTICE

y

CALL FLFLT
(FLOW FIELD
TABLE)

'

CALL PPYZ
(PRESSURE
COVARIANCE)

v

CALL DPDPYZ

( PRESSURE-
TIME DERIVATIVE

COVARIANCE)

!

CALL SOUND
(INTEGRATES)
SOUND FIELD)

(a) Main program.

Figure D-1.- Flow charts.



SUBROUTINE
FLFLT

READ IN
COMMENT
CARD ON
FLOW FIELD

READ IN
REGION
NUMBER OF
FLOW

READ
GENERAL
PARAMETERS
OF FLOW

NREGN?

CALL CALL CALL CALL
FLFLT1 FLFLT2 FLFLT3 FLFLT4

*
TO BE SUPPLIED LATER.

(b) Subroutine FLFLT.

Figure D-1l.- Continued.
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SUBROUTINE
FLFLT4

'

READ BASE
VELOCITY
AND RADIAL
COORDINATE

I

READ IN
MAXIMUM
VELOCITY
HEIGHT AND
RADIUS

Y

READ IN
NUMBER OF
VERTICAL AND
HORIZONTAL
TRACES

BEGIN DOLOOP
ON HORIZONTAL
TRACES

!

READ IN
NUMBER OF
POINTS AND

ANGULAR

COORDINATES

Y

BEGIN DOLOOP
ON NUMBER
OF POINTS

READ IN

POINT FOR

HORIZONTAL
TRACE

!

END DOLOOP
ON POINTS
OF TRACE

Y

END DOLOOP
ON HORI-
ZONTAL TRACES

Y

BEGIN DOLGCOP
ON VERTICAL
LOOP

+

READ IN
NUMBER OF
POINTS AND

ANGULAR
COORDINATES

Y

BEGIN DOLOOP

ON NUMBER
OF POINT
ngsg II?gR END DOLOOPS
———FOR VERTICAL
VERTICAL Tentt
TRACE
RETURN

(c) Subroutine FLFLT4.

Figure D-1.-

Continued.




SUBROUTINE
PPYZ

Y

SET
COMMON
VARIABLES

¢

COMPUTE
NEIGHBORHOOD
OF

INTEGRATION

%

COMPUTE AND STORE

GREEN'S FUNCTION

SECOND DERIVATIVE
SUB-INTEGRALS

Y

COMPUTE AND STORE
MEAN VELOCITY
COMPONENTS

i

COMPUTE AND STORE
FLUCTUATION
VELOCITY
COVARIANCES

Y

BEGIN DOLOOPS
ON Y POINT
INDICES

COMPUTE Y
COORDINATE

(a)

COMPUTE "OPEN"

NEIGHBORHOOD
FOR Z POINTS

Y

ON Z POINT
INDICES

BEGIN DOLOOPS

COMPUTE Z
COORDINATES

AUGMENT
POINT
COUNT

CHECK FOR

Z POINT WITHIN

BOUNDS ?

YES

CHECK FOR

CORRESPONDING
POINT PAIR?

CALL POINT
(PRESSURE. -

NO

SAVE
PRESSURE
COVARIANCE

VALUE

COVARIANCE
INTEGRATION)

Subroutine PPYZ,

Figure D-1l.- Continued,

END DOLOOPS
ON Y AND 2
INDICES
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SUBROUTINE
DPDPYZ

¢

SET
COMMON

Y

VARIABLES

COMPUTE AND STORE

STRAIN TENSOR
COMPUTATIONS

#

BEGIN DOLOOPS
ON Y POINT
INDICES

Y

COMPUTE Y
COORDINATES

1]

AUGMENT
POINT
COUNT

Z POINT WITHIN

CHECK FOR
CORRESPONDING
POINT PAIR?

SAVE PRESSURE

_|TIME DERIVATIVE

COVARIANCE

COMPUTE "OPEN"
NEIGHBORHOOD
FOR Z POINTS

CALL DPINT
(PRESSURE-TIME
DERIVATIVE
COVARIANCE
INTEGRATION

!

BEGIN DOLOOPS
ON 2
COORDINATES

5

COMPUTE 2Z
COORDINATES

—e

Subroutine DPDPYZ.

Figure D-1l.- Continued.

END DOLOOPS
ON Y AND Z
INDICES

RETURN




SUBROUTINE
SOUND

BEGIN DOLOOPS
ON SPHERICAL
LATTICE
POSITION

COMPUTE
OBSERVER'S
COORDINATES

COMMENT: FIRST,
COMPUTE VOLUME -
VOLUME INTEGRALS

BEGIN DOLOOPS
ON TENSOR
INDICES

BEGIN DOLOOPS
ON INTE-
GRATION SPACE

CALL VINT (V1)
(VOLUME-VOLUME
INTEGRATION)

Sl =Sl + V1
(SOUND
SUMMATION)

(£)

ON SPACE AND
( : )——‘TENSOR INDICES

Subroutine SOUND.

Figure D-1.- Continued,

END DOLOOPS

COMMENT: SECOND,
COMPUTE SURFACE-
SURFACE INTEGRAL

BEGIN DOLOOPS
OVER SURFACE

CALL S +WF(V2)
(SURFACE-SURFACE)
INTEGRATION)

s2 = 82 + V2
{SOUND
SUMMATION)

END DOLOOPS
OVER
SURFACE

COMMENT: THIRD,
COMPUTE SURFACE-
VOLUME INTEGRAL

BEGIN DOLOOPS
ON TENSOR
INDICES




BEGIN DOLOOPS
OVER SURFACE

Y

CALL SVINT(V3)
(VOLUME-SURFACE
INTEGRATION)

'

83 = 83 + V3
(SOUND SUMMATION)

|

END DOLOOPS ON SURFACE
AND TENSOR INDICES

'

S =8l + 82 + 83
(TOTAL SOUND)

:

WRITE SOUND AND
OBSERVATION
PARAMETERS

[END DOLOOPS ON

SPHERICAL
LATTICE
POSITION

RETURN

(g) Subroutine SOUND.
Figure D-1.- Concluded.



JPWUP,T300,€M250000,P12,
ACCOUNT, YNEROS s KRONOS, 28%////P/

GET(JPNR8S) CARD
JPW28S5, NO.
]
1 1
THI8 18 A TEST UF FUNTJIONS, 2
3] . 025 3
., ZL -], 1, ,4-—‘4
' W4 5
, 15 o 6]
0- O, 0, 7
FLOwW DATA FOR REGION 4 (FOSSREPORY 9242) 8
o4 9
1, 1, 4%, S, u8ooo, 1, 10_ |
o 759 14333 11
3053 1,333 12
8 [ 13-
13 0, 14
0,000 0,083 2,71 1,30 20,00 15
0,666 0,053 2,56 0076 0400
1,333 0,083 2,06 0,40 0,01
2.000 0.053 ‘.63 OQSQ -0.00
2,666 0,0%3 1,73 0,48 “0,00
3,333 0,083 1,68 0,64 “0,00
4,000 0,083 1,73 0,67 »0,00
4,660 0,053 £,73 0,67 0,00
5,333 0,083 1,65 0,%% 0,01
6,000 0,083 1,47 0sde *0,00
6,666 0,083 1,29 0,36 0,00
7,333 0.08% 1,11 0428 0.00
8,000 0,083 0,93 0424 0,00
12 18,
0,000 0,083 2,65 1,98 0439
0,666 0,083 2,46 0,88 0,28
1,333 0,063 2,19 0,48 0436
2,000 0,0%3 1.95 0,38 0,07
2,666 0,083 1,83 0,48 0,01
3,333 0,083 1,81 Osb1 0,02
4,000 0,083 1,80 0e72 »0,04 h
“gbbb 0.053 ‘.75 0.65 '0.05
5,333 0,053 1,66 0,58 *0,04
6,000 0,083 1,49 0.46 =0,03
6,666 0,083 1,29 0,37 ®0,02
7,333 0,053 1,10 0,27 »0,01
13 30,
0,000 0,083 1,55 1a13 0,54
0,666 0,083 1,49 0,78 0,30
1,333 0,083 1,34 0449 0,17
2,000 0,083 1,22 0,44 0,07
2,600 0,053 1,20 0,46 0,01
3,333 0,053 1,24 004 0400
0,000 0.053 1.25 Ce30 0,00
4,066 0,083 1,14 0,09 0,01
5,333 0,083 0,96 0,03 0,01
6,000 0,033 0,76 0410 0,00
6,666 0,053 0.54 0.10 *0,00
7,333 0,053 0,40 0409 ®0,00
8,000 0,053 0,28 0,07 0,00
12 8,

Figure D-2.- Sample input data.
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TABLE I

CALCULATION OF THE RATE OF STRAIN TENSOR
IN AN INCOMPRESSIBLE WALL JET FLOW

- - o
€ = grad V + (grad V)

in cylindrical coordinates with Vg4 =0

, avr 1 avr avr . avz

dr r 06 dz T dr
- 1 avr 2V, 1 avz
€ = r 06 r r 00
avr . avz 1 BL , avz
dz T dr r o6 dz

in terms of functions of Vr

, avr 1 avr avr .
or r 96 oz 1
r 6 r Tty
ov dV
r . _ _ r
55 I1 12 Z-EEr
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TABLE III

INPUT CONSTANTS

Jet Physical Data

Diameter, d
Velocity, Uj
Density, po

Reynolds number, R = Ujd/v
Speed of Sound, a

Angle of incidence, o

Wall Jet Physical Data

Reference velocity, Vief

Reference position
r/d
z/da
2]

Calculation Instructions

Correlation length, 's/d
Flow element size

Ax
1

Ax
2

Ax
3

Noise intensity position

0.0625
115. 0

Ft
Ft/sec

2.4X10"2 Slugs/ft>

4.8%x10*
1130. 0

45. 0

83.8

1.333
0.053
0.0

Radius of observation sphere, D/d4

Longitudinal increment, A6
Latitudinal increment, A¢

Ft/sec

Degrees

Ft/sec

Degrees

57.7

90.0 Degrees

30.0 Degrees
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82

Y1l/D

“l,750
1,750
®},750
»{,750
®},750
wl,750
el,750
.],2%0
«1,250
«l,25n
®i,250
.},250
®1,25%0
=1,2%
= 750
=, 7%
., 7%0
®,750
., 75¢0
., 750
-, 750
*, 250
., 250
*.250
=, 250
*,250
»,250
. 250
+250
250
250
250
250
250
0250
o750

2 750
2750
750
L7150

$ 750
o750
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1.,7%0
*1,7%0
1,750
wl, 750
»1,750
l,7%0
=3, 750
.1,750
»],250
»l,25%0
1,250
1,250
1,250
»1,250
-1,250
., 750
“,7%0
«,750
-, 750
., 75¢
., 750
., 750
»,2%0
250
l.zsl\
., 250
=, 2%0
,250
=, 2%0
250
1250

« 250
+250
2250
1250
1250

+ 750
1750
750
+750

Y2/D

*1,750
®1,750
*1,750
1,750
1,750
*1,750

],250
-,2%0
1,250
1,280
.1,2%0
.1.280
1,250
1,250
1,250
), 280
), 290
-t ,2%0
1,250
.1,2%0
1,250
1,250
.y,2%0
1,290
*1,250
«1,2%0
-t,280
.1,250
»1,280
1,250
=1,2%0
=1,2%0
.1,280
1, 2%0
vy 2%0

Y3/

025
025
025
4025
025
025
¥
025
L028
1025
$02%
. 025
,02%
1025
,025
025
025
025
028
025
,025
4025
4,028
0025
1025
$025
102%
,025
,02%
4,025
,025
41025
1025
4,025
025
. 02%
1025
025
025
,02%
41029
, 025
029
£025
025
029
,02%
025
1028
1025
NFL
1025
1029
023
025
1025
1025
.02
.025
,02%
$025
$025
2025
025
028
L02%
, 025
,025
$025
+02%
1025
$02%
025
.02%
$025
. 025
025
1025
025
1025
025
$025
1025
+025
$02%
£02%
025
,02%
025
,025
$02%
.02%
.025
$025
4025

21/

3,750
1,750
®1,750
1,750
1,750
*1,750
1,750
-1,250
=1,250
1,280
1,250
=1,25%0
.1,250
.1,250
., 750
v,7%0
-, 750
-, 7%0
., 750
., 7%0
», 750
-,25%0
250
., 250
.,250

*,250 -

*,250
=, 250
w250
4250
2250
2250
1250
+250
+250
750
750
750
2750

W 750

« 750
+7%0
1,2%0
1,250
1,250
1,2%0
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
.],750
1,750
1,750
1,750
1,750
1,250
.1,250
®l,250
et ,2%0
1,250
»1,250
*1,25%0
-, 750
-, 750
., 750
-, 750
-, 750
., 750
-, 780
-,250
*,250
«,230
-, 250
-,2%0
., 250
»,250
250
.250
250
2250
1250
+250
250

«7%0

22/D

i, 750
1,750
1,750
®1,750
*1,750
=1,750
1,750
*1,750
1,750
e1,750
1,750
v1,750
1,750
1,750
1,750
1,950
1,750
1,950
®1,7%0
1,750
=1,750
=1,750
1,750
*1,750
1,950
1,750
1,950
1,750
1,750
®1,7%0
=1,750
1,750
*1,750
1,750
=1,750
®],750
.1,750
«1,750
-1,950
1,750
®1,750
1,750
1,950
1,750
®§,75¢0
1,750
.1,750
®1,750
.1,75%0
1,980
1,750
®1,750
.1,950
1,750
*1,7%0
*1,750
»1,250
»1,290
1,250
=1,250
»1,2%0

et,280
=1,2%0

z23/D

2025
20758
o129
175
228
278
328
025
078
rii
178
22%
275
328
«025
W 075
128
o178
223
278
o328
i
«078
125
o178
228
2275
V325
2 02%
2078
128
«175
1228
1275
0328
2025
0075
1128
175
1228
278
s328
4028
2078
2128
o178
229
278
328
0028
078
o128
o178
228
2279
J32s
02%
078
o128
w178
225
278
0328
2025
0078
128
178
o229
278
2328
2028
+078
129
178
229
275
325
028
078
o128
o178
228
1278
328
«02%
078
o128
178
228
12798
328
+ 028
075
128
o178

p/pu?

24TbUE =2
WJu71E=ne
e1271te02
2 110QE=02
s 1564E=n2
1618E=02
01929t =02
«T6leten2
+5077Ee02
«2120E=02
«1891Ew02
245802
sCHbUE =02
«2256te02
«1177Ew0}
W T99%E w02
«3285E002
«2956Em02
+3838Ee02
2382068002
«3688E=02
+1592Ew01
«1031Ee0}
WU334E=02
H2TeEe02
+5456E=02
2154315Em02
WU9T0Em02
+1989Ewn]
«1273km01
»4853Ew02
25967Ew02
+7331E=02
2 7262Ee02
20636E002
+1982E.0}
s1293E=01
22382Ew02
«706SEw02
WB774Ee02
«8517E=02
oT681Ew02
212049k
«1307E=01
«2360Ee02
7630802
«8751Ee02
+8566Ee02
s 7807€=02
«2251Ee01
«1521Ew0!
+4ST4Ew02
+8819Ee02
29908E002
«9603E=02
+BU92E02
160661E002
d272Ew02
+1181E=02
+2169Le02
12552€%02
2513Ee02
2295t w02
«9269E=02
+5916Ew02
+2766Ew02
+1920Ew02
12726E=02
12796E=02
12606E=02
«1661E=01
+1060E=01
14889EeD2
W 34TTEw02
+4832Ee02
«4903E=02
2 U557Em02
+2799E=01
1 1756Ew01
2 7506Ee02
»6860E=02
1882%Ee02
,8834€e02
,8197E002
,384pEw0]
«23778001
2 9097E=02
+1078Ew01
1320Em01
2 1309te0
W1211€Em01
s3252E=01
1972E=01
«S149Ee02
+1099E0}

(a)

PP

2123¢5E°01
+9660E=02
« 169502
e, 1260Ew02
»,25U5k"02
e, 2671E~02
=,2396k%02
«5941te0]
22540k 0Y
4b21Ew02
w, 3004E002
®,0189Ew02
®,6219E°02
*,52156=02
«JU19E+0Q0
6554E=01
«1105EeD8
=, B9%3Ee02
 1509E201
®,1500E=01
®,1246E%01
2 2595E¢00
,1088E+00
s192uE=01
., 1873601
®,3050Ee01
«, 30268001
., 2530601
«40S3EC00
«1680E%00
224136901
»,364TEw01L
®,5505€=01
®,5401E%01
®,u511E=g]
0024k 00
«1731E%00
«5811Em02
*,6018E=01
®,7886E=01
®,7430E%0!
®,6042E001
14302E400
17496400
+5705Ee02
®,5963E=01
v, 784%E=Q}
*,7515SE»01
®, 6243800}
+5188E400
+2369E400
+2143k901
®,7906E°08
*, 100SE+00
®,94S6E=01
®,7386E01
(4545Ee01
.1870E®0}
1429E=02
w,u819E"02
=, 66728802
o, 64716202
®,5393E902
28800Ee0
¢3585Ew01
1 7835€e02
»,3776E=02
=, 76}4E002
®,8007E=02
®,6955E002
. 2824E400
«3151E%00
«24U9E=0Y
*,1238E~01

18025£400
V3159E400

$STT1E=01

» 4B20E0!
., 1976E%01
799301
16882E001
J1512E001
+578SE400
LBATTEnGE
®, 1191E400
«, 17836400
*, 17556400
® 1501E+00
L1083E#01
.398G€400
J2715E%01
«, 1237E400

Page 1.

PPO

2 4730Ew02

«USUBE~DS
*.1779E=02
*, 1794802
*,1390Fe02
*,8353Ee03
*,3524€-03

101600}

«T79Ee03
*,3097E02
=,3821Fe02
*,3212Ee02
=, 2192E=02
*,1211€w02

02520801

«17058e02
®,7863F=02
*,9u2ufe02
®, 7788802
*,5160E«02
=, 27388e02

WH356Em0]

3140802
»,1361Ee0}
=, 164bFe0}
=, 1361Fe0}
®,3015¢w02
®,U839Ew02

W8631Ew01

+UB0BE=D2
»,2086Ee01
»,2509Ee01}
®,2066Ke01]
®,1363fe0}
=,7283E002

2 7734Ew0]
+8713Ew02
®,2389E 0]
®,3065E=01
*,2508Ee0)
®,1594Ew0)
»,7020Ee02
48133608
+8281€a02
s, 20530}
®,3082E001
®,2620Em0]
»,1824Ew0}
" 1014EwO]
21084E+00
W 1TT1EeGY
»,2843E-01
»,4030Fe0]
®,3847€En0Y
v, 247868w0}
®,10458m0}

«T086Ew02

2UGB2Ee03
,2220E=02
»,2638E=02
®,2198E002
=, 1500E~02
., 8378803

«106TEeD)

s 7066803
®,4564Fw02
®,5471€w02
=, 45409 e02
®,3147Ce02
-, 18720002

GT96Ew0]

+1705Fe02
®,1560E«01
=, 1781EeQ1
®, 143760}
»,9716En02
®,5817€02

12378400

«3186Fe02
®,4097E=01
., 45778018
®,3641Ee0}
«,2461Ee0})
®,1517E=01

2217E¢00

«5828E#02
»,7403Ee0
»,8211Ee01
®,6d97Ee0}
*,0371E01
=, 2685E%01

«1911E¢00

«1089E=0]
,6380€001
»,7320Ce0}

Table IV.- Covariances for pressure.

PP1

» 3565E=02

2125k=02
»,2802¢=03
179702
~,2559t=02
., 2795Ee02
«,2703E=02

+1001E+01

«3776E%D2
=,2326E%02
., 4507¢=02
».5206£%02
~,5108E902
., 4622E702

«2290E001

«8968Ee02
*,564BEmQ2
*,1054E=01
*,1183E=01
~,1149Ee0}
=, 1034Ewp]

d6T6E=01

11385€001
*,9631€°02
*, $994E=01
*,2304€E~01
*,2266Er0)
=, 2046E=01

«T6T6Ew0O}

«2G34E=0}
®,1U14E=0}
=, 3293€e0!
=, 3936E=01
®,3928E=01
*,3563E«01

«6334Ew0

+3257Ee01
*,9205E902
", 50406E=01
@, 4113E0)
*,4368EQ1
., 4169v01
«6889Ee0 ]
«3041E08
= 1097€e01
=, 3166E=01
*,4108E00t
., G20BEwOY
*,4057E00
RALLTZI}
$3TITEROL
=, 1509E=01
»,4229E01
*,4543¢6e0
*,4703kw01
8, 4455E%0)

29117802

+3355E002
., 2004t002
»,4068Ew02
*,4743Ew02
., 4b95€e02
v, 4266E02

«1453te0}

WG201Ew02
»,2985E=02
v,6137E002
= 7108E=02
-, 69926002
., 63108%02

2G003Ee01

s 1192E+01
,100%E=01
., 1907E=0}
., 2142E20}
», 2005€°01
», 18376201

215348400

«3752E008
»,3293E701
»,6274E=014
*, T03SE=01
v, 6728Em01
»,5920E"01

«3137€¢00

+8278Ew01
=, 6003Ew01
12956400
°, 15026400
*,1457E¢00
., 1288E+00

»18G9E400

«6036Ee0)
=, 2402E=01
e, 7709E=01}

PP2

«3565E=02
= 1710k =02
»,2209¢=02
»,2090Ee02
®,1645E=02
", 1117E=02
®,6770E=03

«1001E=0}

9296t =03
=, 24STE=0R2
®,3298E=n2
=, 2964E~02
*,2229k =02
=, 1447E-0R

02290t =01

«3085E%02
=,5818E~02
»,8213k=02
=, T628E=02
»,5866ke02
«, 3952k 02

W46 T6E=OY}

«To19Ew02
®,1050€=01
®,1559€=0}
=, 1465E%01
=, 1129E~01
°,T625E%0¢

s T676E*01
«9530E=02
®,2067E%01}
®,2850E=01
®,2041E=0}
»,2030£001
w,1371E=0}
v6534E°01
®,1277E=01)
», 4573E=01
*,5203E~01
., 461880}
=, 3594t=01
®,2509E=01
2 6889EmQ)
»,9917E=02
®,4185E=01
o, U805€E=01
=,U387E0}
®,3534E=01
»,2576E=01
o T94bE=0]
®, {468E=01
»,6442E=01
=,8202E=0)
»,788uE"0
=,6385E=0}
®»,U533Ew01

WY11T7EmO2

«9797E=03
®,2299E02
=, 3109E=02
»,28%58E=02
v, 2187E=02
=, 1390E=02

s 1US3E=01

+2058Ew02
»,2101E=02
«,3023E=02
®,26566"02
»,1868E=02
w, 11346002

s4603E01

«1026E=01
®,4312E%02
=, 8079E =02
»,7362E°02
., 5262€=02
=,3217€E=02

«15304E¢00

+395UE~01
»,8289E=02
»,2082€°018
»,1908E=018
®,1329€=03
*, 795 Ew02

«3137E400

2 704SEe0]
-, 2807601
®,5070E"01
*,4a606E908
*,3086E=01
v, 1802E*01

+1889E+00

+4107E=02
®,6827E®0}
*,7818E=0}

pP3

21139901
L8799E02
+5920E02
,4420E02
23089£202
12076602
+1336E=02
12923E%01
120928801
11250E%01
+80226%02
S193E02
L3306E002
J2065E002
STO8BE®0t
4S178E®01
o S038E=01
+1922E901
»1215€%01
V1519202
L4S6TER02
2 1224E400
,8019£e01
+5298E%01
+3327E701
+2081E%01
+1270E%01
VT621E#02
+1838€400
+1275E400
2 7980E%01
+5007E#01
+3138E%01
(19196204
J1152€%014
2 1944E+00
2 1426E400
+BABLERD]
+5296E=01
+3353E=01
y2125E%01
+1337g003
W2111E*00
214618400
JE30SEw01
,5091Ew01

" W3271E01

W2131E%01
+1404E=GY
«2516L400
«196TE+GO
«1300E¢00
+8895E=01
W0220E=01
24108E=01
R64TEwOY
180138001
11391701
W« 7952E#02
«4996ER02
W 3127E002
11911Ew02
1101E=02
fHU2TEROY
«2889E°0}
¢ 1T49EG
«108SE=01
«0700E®02
(W030E"D2
12360802
14248000
29121E=01
KT
2 3258E%01
19232201
J1101E®0Y
01330102
37196400
22357E+00
13996400
811360018
GO0TE=OY
«2325E6=01
¢ 1350E°0)
2+6630E¢Q0
2G195€400
«RU738000
14326900
+8153¢=01
«G4T8E"0Y
2396E°01
S22aE 00
23235000
118326400
«10Q8EC00



Yi/p

1 750

W 750
750
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,7%0
1,750
1.,7%
1,750
1.75%¢
1,750
1,750
1,750
1,750
=1,750
1,750
»l,750
=1,75%¢
wl,2%0
=l,25¢0
=1,25n
=1,2%¢
). 250
1,250
«1,2%0
1,2%0
1,350
1,250
1,250
1,2%0
1,2%0
1,250
1,750
1,750
1,750
1,75¢
1,750
1,750
1,788
1,750
«l,780
1,750
=1,7%0
afl, 750
1,750
-1,7%0
«f,250
1,250
1,250
1,250
1,250
{,250
1,250
1,250
1,250
1,¢50
1,250
1,250
1,250
$4250
1,750
1,750
14750
1.7%0
1,750
1.7%0
1,750
*1,7%0
1,750
1,750
el,7%0
1,750
.1,7%0
*1,750
“1,25%0
1,250
1,250
1,250
=1,250
®l,250
1,250
. tl.250
1,250
1,250
1,250
1,2%0
1,250
1,250
1.750

Y3/

025
,02%
2025
«02%
Lri
029
«02%
s 028
2025
025
029
025
025
005
025
1028
028
«02%
028
«02%
0258
023
$02%
+02%
029
1025
$ 025
0 02%
025
« 025
1028
025
025
«02%
025
025
0025
025
4025
e+ 025
02%
025
025
025
«02%
029
$ 025
025
0025
$02%
025
025
«02%
025
« 025
2029
025
025
o025
2025
«02%
$ 025
025
0025
2025
2025
025
025
025
02%
2028
4025
1025
2025
1028
0025
0025
029
$ 025
. 025
»02%
0025
0 02%
029
«02%
02%
«025
025
0 02%
029
025
0025
$ 025
« 025
. 02%

z1/p

L 750
L7150
750

1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,780

-1,750

.1,750

1,750

1,750

-1,7%0

=1,750

1,759

°1,250

«1,250

-1,2%0

-1,250

1,250

.1,250

.1,250
1,290
1,250
1,250
1,250
1,250
1,250
1,250
1,750

1,750
1,750
1,750
1,750
1,7%0
3,750

1,750

.1,750

.1,750

1,750

1,750

.1,7%0

1,750
1,250
wj, 250
»1,250
.1,250
1,250
.1,250
1,250
1,250
1,250
1,250
1,2%0
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
®1,750
*1,750
1,750
1,780
1,750
1,750
=}, 750
-1,250
1,250
®1,250
1,250
1,250
1,250
1,250
1,290
1,250
1,250
1.250
1,250
1,250
1,250
1.750

22/p

“1,2%0
«},250
*1,250
1,250
1,250
»1,250
.1,2%0
1,250
1,250
*1,2%0
1,259
l,250
1,250
*y,250
1,250
1,250
1.250
-, 750
., 786
-, 750
., 750
-,750
-, ¥50
., 750
«,¥50
., 750
., 750

22%

128

175

«175
228

028

p/pu?

s1258Een)
W1219E=01
2 110AE=0)
3982Ee01
PU23Ee0)
W1267E=02
,1238E201
1452E-01
1620E=01
1130180
12937E«01
«1879Ee0}
«5890E=02
.90898 =02
+1095E%01
»1093E=01
W1011E=01
2 7503E=02
6876ke02
211077202
y2287E=02
27318m02
2 2701E=02
220838002
W1116Eeny
+6867€002
s 3262E=02
2491€002

- ¢3526E002

3677802
«3490E=02
+5533E001
03318E=01
231151Ee01
+«1535Ee01
«1851Ee01
2 1838Ee0}
2 1708E=01
«4118Lkeny
22660E=01
«BUbaEw02
«1210E=01
s1460Ee01
s 1453Ee0]
«13438e01
«B147E«02
+5095Ew02
«1964Een2
«2192Ee02
W2T42Em02
+2737€=02
+2530£002
21137E=01
210858E=02
12531Ew02
+3001Ee02
3683802
1 J006Ew02
2 3416E=02
+1008Ee00
sb3utEepy
«2028Ee01
s2761E=01
«3342E=01
+3249E=01
«3028E=01
bUlgEe0y
LTI T )
«1430€a01
+1809Ee01
s2200Ew01
s2161Ee0}
+2003Ew01
+B13pE=02
«8091fe02
1971802
2177802
27176002
R711Ew02
+2507k 002
«1133Ee01
,683TE=02
«2623Ee02
«2907€=02
«3620Ew02
o 382uken?
«3385E=02
«1009€000
e63a4feny
02101E=01
2798801
W3270Ee01
s 32G4GEmOY
«3018E=01
.6428E=0]

(b)

PP

., 16206000
*, 15218400
-, 1258L¢00
J1620E4 0}
L6015E400
«50008L=01
= 1969k ¢00
®,2158L900
“,2078E400
©, 1735400
.88386E900
+361RE*00
«3553E=01
*,84062E20)
=, 1229E+00
=,1220E+00
,1047E400
«57006E01
2035801
J283ake02
=,5356kE%02
=, 7641E2¢2
°,7671€002
63156202
12786400
+4830E01
«1090E=01
®, 6355602
“,1273E@01
©,1385E=01
=, 1250E=01
o 3136E¢01
W1127E¢01
+1356E¢00
®,2013E+00
®,5508E¢00
=, 3460E+00
®,2979E+00
o 1737E01
2 TRUGECDO
«7337Ee0 !
®,1U9QE* 00
®,2184E00
®,2168E900
®,18476400
«6798E=01
«2659E°01
+3949E=02
., 4920E=02
-, 7699E 202
®,7678E=02
»,65%9E=02
+1325€E400
WUBlUE=Q!
26559k =02
®,922%8E=02
®,1380E=01
e, 1377Ee0
*,1193E=0}
10308402
«A11BE*O}
W4211E®Q0
®,7808E900
e, JLUdE0L
®,1081E+0}
*,9389E¢00
Ju2tate0l
2 1793E+01
+2094E400
®,33528400
®,4978E*00
®,4788E+00
®,4110E900
«6781E=01
22655E=0]
+3979E#02
*,u8%9Le02
®,7559E=02
e, 7530E=02
*,6039Ee02
1314E%00
Ju7BBE=0Y
«JOUBE®D2
=, 8635E%02
1342Ew0}
134SE=01
=, 1174Ee01
«1043E02
2U122E90¢
45226900
»,8002E+00
®,1095L¢01
*,1081E¢01
®,9311E¢00
02336401
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Table IV.~- Continued.

PPO

«,576ufey}
®,3769E201
®,2084Ee0]
2 P809Fen0
14t eny
*,83870ke0]
»1028E+00
«,8531Fe0}
*,597T4E=0}
=,3005E00]
1871E000
+1056FEw0l
43UBEeD]
5307Ew0)
®,863% 0]
®,34098e0]
«, 215180}

«BB082e02

NTIIIETY]
»,2854Ce02
=,3¢9 =02
®,2095E02
~, 1822602
®, 1035602

2+1697Ee0})

«8268Ee03
®,u825Ee02
*, 63356002
*,56016E02
®,42b61Fe02
®,2968E=02

10693E400

2143TE=D)
*,1502E+00
", 16996400
®,1408Fe¢00
2,1012E¢00
®,0609Ee0]

227576400

2 1541€u0]
»,8425Fe0]
®,9948¢a01]
=, 8511Ee01
=, 615380
=,3856Ee01

1039201

WUbOUEeDS
=,3277€e02
»,38UBEw0
*,31828e02
v, 2190Ew02
=, 1294Ee0Q

«1900E=01

123258403
®,6169E902
®, 68468002
®,5588E¢02
=,3991Ee02
v, 2689002

«1G9SEe 01

23020€e01
®,5054€¢00
*,5301E000
®, U289E¢00
*,3179E«00
=, 2196E400

sO8TTE0D

«2930E=01
®,20T1E* 00
»,2514E400
®,1914€+00
®,1410E+00
*,9117€e01

21040800}

186138003
o, 3276002
*,3850Ee02
®,3186E02
®,21918002
®,1295E=02
21887€e01

2072E=03
", 0084F=02
®,5805€e02
*,5571€=02
*,0008E=02
=,2720Ee02
«1687€40)
2 2473EmQ1
»,0932E400
», 52918400
*,8294E400
“,316TE¢00
®,218GE¢00
«bUb1EL00

PPL

=, 1009E400
®,100UE+00
*,969SE-01

+»2800E¢00

+7840E=01
*,5253E001
®,1104E+Q0
®,1393E+00
*,1391E+00
«,1273€E¢00

+1609E000

25552k =01
*.3576E°01
»,7093€001
«,8262E#01
®,8179E=0!
®,7470E°01}

W114SEw01

Wu231Ee02
*,2658€902
«,5070Ew02
5832802
=, STulEeg2
*,5177€=02

«2702Ee0})

+6990E® (2
*,5530E=02
e, 1117E=01
®,1292E=01
*.1259E901
e, 1121E=01

«6389E+00

«1303E¢00
®,1369€+00
«,2516E¢400
®. 283500
*,2730£¢00
*,2428€+00

«3316€¢00

11418200
«,8188E=01
*, 1467k 00
=, 1643E+00
*, 1S89E+00
® 1426E*00

+»1354EeD]

+3478EwDR
®,2994E=02
-, 5543E202
., 6288002
. 6103Ew02
*,5uT71E=02

22805E=01

+3984Ee02
v,6343Ee02
s i113Ee01
®, 122901
* 1161800}
=e101UEmQl

«2189E401

«6301E¢00
=, S2%06E¢00
=, 92826400
®,1008E¢01
., 9194400
®, T959E*00

2s8267E¢00

+2839E¢00
*,2035E+00
®,3T4TESOD
®,4097E+00
®,5B09E+00
»,3353E«00

+1345E=01

»3857Ee02
*,208akw02
,5810€002
e, 0244Ee02
*,6056Ee02
*,5029Ew02
+27SSE=01
+SB6BE=02
=, 62536202
®,1093E=01
*,120SE=01
= 1138E901
. 99326002
+2193E 401
2986SE¢00
*,55a1600
«,93T1E+00
*,9769E¢00
=, 90T86E*00
*, 78258900
«83068E00

PpP2
®, 650420}
»,dp3oE"0]
®,2947E=01
«2800E+00
s 2u450Fe01
®,78618°01
=, 1023f 000
*,9378E%01
», 72728201
®,4983E=01
10098200
o 14 QUE=Q]
®,0569E%01
®,6154E=01}
®,5%950E0}
®,4908E"0]
®,359uke0
«1145E8°0)
«3770E202
e, 216)E=02
*,3120t"02
=, 2879€E%02
®,2184k=02
e,14138e02
s27QRE=01
+380b6Ew02
=, 1503602
=,2511E02
*,2150E=02
=, 1451k=02
», 7978Le03
C63B9E400
15158900
=,8037£°01
»,9021E=01}
»,8725¢0])
»,6014E001
", G329E=01
«3316E000
+5308E=0}
", 6055€°01
., 90062Ee01
»,880uE°01
®,7118Ee01}
=,50%58E°01
2 13SUE=O1L
12966E02
*, 1484E=0Q
«,2734E=02
o, 26108w0
., 1975€=02
», 1270k 02
+260SE~01
WTT76Ew02
«,3173F=04
»,2084k002
*, 1985k =02
w,1360E=02
»,768%E=03
y2149E+0)
2956833E00
*,3470E=01
®,1601E+00
»,1749E+00
*, 11618400
v, 7366E01
s826T7€900
«1T706E400
“,1032E+00
w 1610E*00
®,1660E400
", 1273800
., 9063E~01}
2 134SEe01
«29UbEe02
e, 16628002
»,269%€°02
*,2518E02
*,1892E=02
»,§210Ee02
«275SEe01
«TG12E=02
«7916Ew0%
®,1984E%02
=,1926E=02
»,1333E=02
=, TS9SE~0S
2195601
263926000
®,2500E002
®,15888+00
®,1565E¢00
»,1210E200
»,7677€01
+8368E¢00

PP3

25163801
R IXT {13
+2149E @0
2 T833E000
208uAE*00
W2760€000
«1666EC00
210268400
Wb384E°01
«3968E001
(U1a8E*00
1281500
«1605E¢00
«1009E*Q0
+5S57E*0]
$4252E%01
2T43E=0Y
+2589E=01L
2 1791E=01
2990SE202
«135E0R
«378dEw02
«2276E®02
W1310€w02
15581Ee01
3068201
2276E901
113668701
+7958E=02
WUUB0ER02
«2435Ew02
«1389E¢01
W83128¢00
246316000
«2703£¢00
«1608E¢00
¢ 9433001
W 3A6TE=01
J7982£400
+5A20E*00
. 30018400
11869900
W1191E900
s 1522E°01
U699ER0Y
4 30S4E0L
1 1969E°01
1170820}
W T205E*02
L4382E%G2
212592E902
1 3477€=02
«5743E%0)
3415€%01
191000
21003801
+«5970E=02
2 3195E°02
WI640EYOR
245528001
2 2878£¢0)
J14BTES0Y
183782400
JUOTBECOD
227236400
21503E400
«1913€401
»1309€401
WTRI2E00
43182400
+2695€400
W1713E¢00
210628900
« 30518001
2 1969€201
11708908
+T200E"02
203806202
«2009E=02
«1895E002
W5T43Ew0}
¢ 383SEe0)
«1938E°01
«1100E=01
b126E%02
«3269€002
1673002
145526001
2872901
15022001
B228E400
JUbTSESO0
126438000
«186BbE*CO
19438401

83



".250

1,790
.y.780

=1,750
-1,750
.1,790
.1,780
1,750
-1,.750
-1,780
.1,750
-1,750
.1,780
.1,7%0
.1,7%0
.1,780
1,750
1,780
»1,750
.1,750
1,750
.1,780
-y,2%0
.1,250
.f,250
1,250
1,250
-1,250
.1,290
.1,2%0
.1,290
-1,250
-1,250
.1,250
-1,250
-1,280
-1,2%0
»1,2%0
-1,2%0
-1,2%50
.1,250
-1,250
1,280
-1,2%50
1,250
.1,2%0
.1,2%0
.1,2%0
.1,250
.1,2%0
-1,2%0
-1,2%0
.1,2%0
.1,290
.1.2%0

Y3/D
029

ves
025

+078
,078

L075
L075
1075

1075
1075

W 075
$ 075

079
2075
0075
«07%
«075
«075
075
075
W 079
+075
2073
W 075
4075
4075
075
075
075
2075
$ 075
075
#0778
$075
s075
078
W075
2075
«075
075
$ 078
«07%
075
075
2078
2075
2075
078
$075
075

Z1/D
1,780
1,790
1,750
1,750
1,750
1,750

e1,750
«1,7%0
1,750
-1,750
1,750
.1,750
=1,750
-1,250
=1,250
1,250
1,250
1,250
) ,250
«1,250

-,250
*,250

*,750
®,750
-, 250
.,250
-,250
*,250
~,250
*,250
-,2%0
1850
«250
«250
250
2250

z2/p

250

250

2%0

250

+250

2250
»l,750
LIS A1
1,750
1,750
=1,7%0
1,750
v1,750
®1,750
1,950
1,750
1,750
1,950
1,750
1,750
i, 750
1,750
wt,950
1,750
.1,950
1,750
1,750

T 1,750

®1,750
.1,950
1,750
1,750
®1,950
1,950
1,750
1,950
1,750
1,750
1,950
*1,7%0
1,750
1,780
.],750
1,750
®],750
=1,750
=1,750
.1,950
1,750
1,750
1,750
*1,750
®1,750
1,750
wt,?50
1,750
=1,750
1,790
1,7%0
1,750
1,750
*1,¥50
1,250
*t,250
1,250
1,250
1,250
1,250
=1,250
*1,250
1,250
1,250
1,250
-1,2%0
-y,250
1,250
1,250
.y ,250
1,250
*1,250
1,250
»1,2%0
*1,2%0
1,250
1,250
1,250
1,250
*1,250
.1,250
-1,2%0
.1,050
.1,250
1,250
v1,2%0
=1,25%0

z23/p

075
129

22%

p/pU?

,U188Ee0]
«1447Ee01
W1823ke0)
s2170E=01
«2170E=01
,2005Ee01
3071k =02
S229ke02
»3268E=02
1912E=02
15106E=08
W 1032Ew02
1638802
«5077E=02
s 7168Ew02
24276Ew02
12012E®02
«1679E=02
+2100E=02
o 2150E=02
«T999E=02
1157k =01
«0854Ew02
o3177Ew02
124B83Ee02
«34S9E=02
+3538E=02
+1031E»0}
«1467E=0]
¢+884eEw02
+3698E=02
13782€w02
WGB62Ee02
«UBTBE=D2
«1273E=01
o1819Ew01]
+1103E=01
28179Ee02
+SR7%E=02
1 65318e02
$0d98ke02
s 1293€0014
«2038Le0}
+1218E=0]
WUU19Ee02
10326Ee02
«7726Ew02
2 7698E=02
«1307€a0}
+1988Ew01
21164k=01
+3810E=02
«b28aEe02
715778 w02
0 7538Ee02
+1521Ee0}
«2392E001
+14BBE=O]
«5851Ee02
+6268E002
18336E002
+83U40Ew02
«4272Ew02
26227E902
351702
2 1133Ee02
+1887Ee02
«226BEw02
«2254E=02
¢5916Ewp2
«7828E=02
214764Em02
W82TYE=02
«1562Ee02
22267Ew02
2« 2331E=02
+1060E=01
«13968E=01
«80488Ea02
«3815Ee02
«3106Ee02
s08215E=02
,4291Ew02
2 1756Ew0]
«2319Ee0]
«1377k«01
+5008Ee02
L6USeEwD2
27873Ee02
+7835Em02
W2377E=01
23199Ee01
+«1876Ew0}
55UREmOR
2 9978E=02

(c)

Table IV.- Continued.

PP

17968001
W214aE¢00
*,3004E¢00
-, 48%0F %00
©,4B822E900
-, 4120E400
9660E®02
1+2800E=01
«109aE=0}
«3T44Ew02
®,2670E203
., 2101€902
®,2767E=02
«26U0E=0Y
«5203Ee01
+1873E%01
s41USEmQ2
*,2239€902
v, 4518802
®,4735E~02
+65SUED]
W 1370E%00
RTIFIXIN
+1034EwDY
®,6315E=02
12286001
1282801
«1088E¢00
21008000
«8016E901
«1401EnDY
e, 1465601
»,2022k%01
®,2037E=01
«1660€¢00
«3387E+00
2 1247€E+00
«1789Em01
*,28508»01
®,4369E=01
® 4325Ew01
«1T11ESQ0
LG285E400
+1520E¢00
+2000E=01
=, 4099E=Q]
o, 6113Ee01
®,6070E=0
«1TU9E+00
«4050E¢00
+1389E¢00
2 1487E=01
®,40UUE"0)
*,5880Ew01
=,5821E=014
22369400
15859E¢00
s2267E+00
+3507E=01
®,4024E"01
-, 71{8E®01
®, 7125801
«1870€=01
39728201
«1267E%0!
2 1315E=02
®,3646Em02
*,5268E%02
=,3203E=02
«3585E%01
«6276E%0)
+2325E%01
25311Ew02
-, 20986902
®, 52638002
®,5566E%02
»1151E%00
12002E400
27379E=01
o 1491E001
*,9880E=02
®,1820¢=01
»,1886E=0}
«3159€E¢00
+5510€900
«1941€900
1 2568E%01
®,4269L=01
®,6309E°01
®,6288E001
+5785€¢00
2 1048E#01
«3005L%00
o«3106E=0t
®,1020E%00
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PPO

+2818Ee0!
®,2055€¢00
»,2299E+00
., 1922E+00
®,1807Fen0
=,9060E=01}

«350SE»02
®,2Q24E=03
*,1277E~02
®,1543Ee02
*,13472=02
=,1011E=02

+7250€02
®,2594€e03
®,2848E02
*,3280E=02
", 2764E=02
*,1956Fe02

«18835Een}
®,6811E=03
., 7299E02
*,8420€=02
®,7104Ew02
-, 5087Em02

28360001
*,7852€03
*,1144801
®,1299f=0}
*,1062¢e01
=, 7270E=02

14508Ee01
®,1270Ee02
*, 1741201
*, 197200}
*,1609¢00!}
*,11018w01

15652808
=, 1326Ew02
®,2337Ee01
®,2692E00)
*,2220E»01
v,1482E=0)

23433804

®,1609E=02

=, 2185€-01
®,2538E00)
®,2156E=0)
*, 1510801

«84U0E=OY
+1735Ee02
®,3591Le01
®,42392e01
®,3560E=0]
®,2366E00]

sd7TeEmo2
., 2212E=03
=,186%50e02
®,2125En02
*,1780E=02
8, 1260Ee02

28669E«02
®,44007E03
®,3480E=02
®,3821E=02
©,3084Ee02
*,2109€e02

273GEu01
=, 1327802
®,1102E»01
*,1182F=01
*, 940402
*,6490fe02

16906€001
®,U264Ew02
=, 2784E=01
*,2931Ee01
®*,2316k°01
®,1621€001

2 1234E400
*,7869E=02
*,4985E01
®,5231E001

PPl

2 2752E000
=, 2098E400
o, $T74E+00
., 4024E 400
o 3791E+00
., 3329E400

LS5 76E002
J1521€902
. 1092E002
° 2561E02
., 519002
" 3279E202

«8359Es02
12582€903
=, 3105e=02
-, 4a33E002
-, 47S6Ee02
-, 45164Ew02

2225te0)
«9327€~04
»,BURTE=02
e, 1160E001
«,1239E001
o, 116780

+3662E%01
L2295E%02
., 1489601
. 2167E00)
» 2317€01
., 2192€201

«6238E-01
«6756Ee02
©,2337Ee01
»,J648Ee01
-, 4008800}
38096001

«8032Es018
«1638Ee01
®,1967E=01
-, 40R0E=01
=, 4832E901
-, 4B8SESD]

JTu28Ee0d
J1614E00])
., 1969E=01
-, 3794E=0]
., GUBIESDL
-, GSU3E=0)

«1003E¢00
+1388E=0}
«,3372E%01
., 4606E0]
»,5414E001
«,5059E01

J60S1E=02
L4136€203
»,2927E902
v 4371E002
. 4754ED2
., 45296902

29080E€02
J5G6TE=03
«,3635E002
«,3369E=02
° 5T93Ew02
-, 5GT3ER02

,2955€=01
+3930E03
., 1313E%01
e, 1820E=01
« 1914E01
*, 1777E001

9558801

74078003
., 00a3E001
e, 61206901
-, 63506901
«,5813€e01

W2033E¢00
oI 259E=01
®,8900E°01
*,1298E+00

PP2

s1863L¢00
®,9577¢=01
=, 1639E+00
®,1599E+00
®,1321E+00
*s9391Ee0}

«5376€002
12069603
*,7892E003
»,9297€20)
*, 7350€E%03
., 47726903

183556002

W 17056002
-, 7889€203
., 15128202
", 1407Ew02
°,9934Ee03

2 2225€901
+56aBEw0R
®,1301k=02
=, 3497¢Ee02
»,3056t002
®,2557€6202

1 3662E=01
«T763Ew02
* 4492€w02
*,8039€202
=, T4U42Ew02
®,51956002

«6238E=01
«1199E908
=, BoaSte02
v, 14Q7E=01
o, 1320E%018
=y9011E=02

18032801
19453002
=, 18296001
., 2558E=01
w, 23376001
", 1739Ee01

s T428E=01
JT197Ee02
e, 1829E201
=, 2542001
v, 2383E~01
», 18076001

«1005Ev00
W 1170E=08
®,3221E=012
®,UT19E"0OL
®,3436E=01
=,3348E°01

18051Ee02
«1620Ee02
=, 7331€e03
®, 1437602
®,1356E=02
“,9341E=03

490806902
+1682E%02
©,8548E%03
*,1481E=02
", 1248E002
*,801TE03

L2955¢e01

,7028€02
*, 15686002
*,3771E=02
v, 3334602
» 2211E°02

19558E20)
+2510E°0]
., 2076E%02
°, 8901202
., 79896202
51996202

22033k ¢00
«4913E20}
®,7382¢6=02
®,2090E%04

PP3

213096001
+1255€900
,4308E£¢00
+2690E400
J1697E400
2 1054E¢00

1373601
,9a53ge02
169026902
WAT6TESOR
J3171E902
12020E02

+2067E%01
L1703E%01
,1088E=01
26986E202
s 4G09E=02
+2T29E#02

7369501
L4326E901
227376001
21729€001
21070E%01
LOUOUE=D2

J1128E400
2 7091E001
44S2ER04
1 2788E#01
W1701Ew0Y
W1021E°08

24T09E¢00
10726400
(0731E%01
L6216E008
JASTTEC01
J1567Ee08

+2083E000
W1275£400
81308901
,5180€204
4, 3275E004
12038901

22021E400
J1191E400
JTUT1E001
14830E°01
S3139E001
22060E00Y

L S00UEC00
119966400
113696000
95u0Ee01
16292E701
J40uBE01

+1880E=01
2« 1086E°0Y
168408002
1428TEe02
«2623E%02
1920602

+ 38978001
W2149FEe0])
W 1328E°014
2181438902
14863E*02
12819€002

31378600
167898001
L0062E%01
12395E001
(1369E00]
7619002

129080400
«1728£400
2 1000E+00
+S683E01
W 3118E%01¢
l067E=0}

51832000
1« 3066E000
17770900
10818000



Y1/D
250

.750
.750

¥3/D

078

075
,07%

2075
07%

W075
#0758

$075
075

2079
20715

W075
2075

075
075

2078
«075

$ 078

21/
250

2750
o T50

1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
.l,750
-],750
1,750

«],750 .

1,750
1,750
-1,750
-1,250
1,250
1,250
«1,250
-1,250
.1,250
.1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
.1,750
1,750
=1,750
-1,750
-1,750
1,750
1,750
.1,250
-1,2%0
-1,2%0
.1,250
-1,2%0
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
-1,750
1,750
1,750
.1,750
«1,750
1,750
«1,750
-1,250
*1,250
v1,250
.1,250
-1,250
°1,250
.1,280
1,250

z22/D
*1,25%0
.1,2%0
1,250
1,250
1,250
1,250
«1,250
ol ,250
*1,250
»1,25%0
1,250
=1,25%0
=1,2%0
~1,2%0
.1,250
1,250
1,250
*1,250
*1,250
1,250
1,250
*1,2%0
»i,2%0
=, 750
®, 750
-, 750
=, 750
=, 750
=, 750
-, 750
., 750
=, 750
-, 750
., 750
~, 750
., 750
=, 750
-, 150
=, 750
-, 750
., 750
., 750
., 750
., 750
-, 750
-, 750
=, 750
*, 750
-, 750
750

23/p
278
329
«025
4075
128
175
228
275
o323
025
»07%
125
o175
225
2275
325
025
0075
128
178
229
278
325
028
078
128
2175
0228
278
328
028
4075
o128
178
225
275
328
028
« 075
o125
o178
229
275
325
028
1078
125
1715
225
275
328
025
«075
o125
175
1225
0278
« 328
#0258
4073
o128
W 178
229
275
329
1 025
W 0798
o125
o178
228
278
o328
2028
2075
W28
178
228
275
¥ 328
025
«07%
129
»178
$225
1278
«32%
4025
$075
125
175
1225
W2715
W 328
W02%

P/PU?
11730}
w1156t =01
W 1972E=n1
2787001
+1607E=n]
+U9dsEeng

,9075te02 |

11066ken)
«1051Ee01
2023ke0]
«337at-04
«1998E=0]
W64921Fe02
+1013ke0}
«1229ke0}
«1223Fe01)
+1879€=01
«2097€e0]
»15G0Ee0)
W506yEep2
«7821ke02
«9608C w02
19026E=02
4087pke02
+70128=02
2 3903Ee02
,1321Ea02
12035Ee02
s24b6Lke02
1 2065E=02
bBOTLe02
+8362Ew02
089536002
210pke02
«2001€002
1 2029Ew02
1 2606E=02
23318Ee01
J4307Em01
+244qEep])
10438Ew02
+1353Ew0]
«1579E=01
«1559Ee01
12660E00]
+3769E=01
+2101Em01
RITHLIH
2+1052E=01
«1290Ew01
s1292Ee01
«5095Ee02
6892Ew02
140218=02
16851602
21980002
2016Ee02
2010Ee02
,6893E=02
18757E=02
+0920Ew02
21247€002
«2738Ee02
+3162E=02
«3114Ew0e
s6341Ee01
+8420E=01
2U504E=01
+B8820E=02
+2597E=01
(2898E=01
2 2860E=D]
«418at=01
+S8YTE=0}
+3276E001
21048Ee0
+1002Ee01
W1901Ee0)
e1903E=01
+5091EeD2
«6881Ew02
s8017Ew02
«1863Ew02
«1953£«02
+2389E=02
«2380E=02
683702
+8606B8Em02
4 4908E=02
J1015te02
26236002
«3070E=02
«3033Ee02
,630aEe01

@

PP
. JUUREe00
*,1509E¢00
o 398ate00
279576900
22836E400
«2506E°01
e,8438E°01
=, 1160E*00
, 1131E400
+601SE00
110801
WUOTTE00
4908k=01
®, 1050900
=, 1547E¢00
“,1532E¢00
+3618E¢00
«T7052E¢00
22429400
+3036E=01
=, 6266E°01
®,9456E=01
®,9490E01
s 2435€001
+5037Le01
«1560En03
*1788E#02
e, 8203E=02
®,6229E902
", 6222E%02
24B30E=01
2 7163E=01
,2513tm01
«aT16E%02
®,4101E=02
®,7077€w02
®,7281E%02
11276001
«1900€¢01
2s6116E400
J4242E®01
w, 1870€e00
»,2554E+00
®,2089E400
e T246E400
J14SSEQY
WG319E+00
5613001
o 1136E400
®,1700E400
w,1710E¢00
1 2659E901
«4865E=01
W1656£001
W2158E#02
©,401uE=02
*,5979Ee02
®,5949En02
2481uEm01
«783SE001
«2080E°01
«1593L=02
®,7070E=02
,102a6#01
»,9933E=02
LU118E40L
+T262E001
220788001
o 7976E901
®,6906E¢00
8590E¢00
«83B0E+00
21793E401
«3538E¢01
«1100E+01
o 1126E900
®,2763E000
3857E+00
®,3863E400
22655E°01
L48S0Ee01
L1653£e01
21936202
®,3906E002
», 58476202
=,5831E°02
24788E=01
«7695E001
«2465E°01
« 20506202
®,7048E002
9653Ee02
«9623E#02
L4122E401

Page 4.

Table IV.- Continued.

PPO

., 41296903
., 2890600}

10212400

®,0129Ce02

*,0317Ee0}
*®,U548F=01
®,3537€01
=,2321€=01

W1533F¢00
®, 62598902
®,6051801
®,6820Ee01
" 56756001
*,5993Fe01

+9559Ee0}
=,3335€002
®,3639¢004
®,u276En0}
®,3725E«01
*,2743Ew01

«6067E=02
®,3693Ee03
*,23562002
*, 26288902
", 2189¢w02
®,1566E002

W91%1Ee02
*,7226E%03
= 3617002
", 3756Ee02
°, 29426002
", 2013F=02

22336£000
®,1515Ee01
9211801
®,990TE=01
=,8050Ew01
*,5703E=01

21816E000
»,8948Ew02
", 6884F=01
®,7923E=0}
»,68260e0}
= 5038Ee01

160292002
«, 2917603
«, 20038002
-, 26516002
*,2146E002
°,1675¢e02

192332002
*, 6963803
», 3890202
=,3803k=02
®,3022E=02
®,2160E=02

+8567E+00
®,8008E=0]
",3262€+00
®,3455E«00
®,2918E+00
®,22106E000

«4358E¢00
®,2%08Ee0)
®,1652E+00
1840600
®,1605€¢00
*,1208E¢00

2803CEe0R
®, 29112003
®,230%8e02
-, 265302
®,2160EwO2
®, 1473802

+9217Ee02
®,6899E«03
=, 3623Ew02
®,3709E=02
*,3000€e02
*,214aE-02

PPl

" 1369k 400
*,12956E¢00

«104TE¢00
23398601
®,440bE=01
»,8574E=0}
*,9984E=01
*,9803E=01

L2008E400
4 2TTSEsQ Y
=, 7139E=01
», 11B8E400
=, 1333¢¢00
., 12946400

2 1379E000
o Tab2Ew02
®,4978E=08
=g T498E=0 1)
v, 8181E=01
«,7857E=01

+1005E=01
« 19088003
»,3783£e02
= 5090E=Q2
=,5885E002
.,5550k=02

1120€004
«Ob21Ee03
w 4T9TEm(2
*,7129E=02
=, T604E=02
e, 7064E®02

RYTLILIT
$6051Ew02
" 16126400
., 22906400
., 2010E400
«,22648E400

$2763E¢00
«,1832E=02
*,1086E00
*,1510E+00
«,1593€+00
®,J096E00

28933Ce02
e1105Ew03
e,3851Ew02
«,5475E=02
»,5803Ee02
»,8443E=02

+1088E001
=,5038£03
7377002
., 99{4E02
e 10128201
°,9172E002

»1430Ee0Y
®,B80ABE=QY
®,6808E400
«,8T767€400
=,8902€000
", 7620E400

677600
=, 1484E°01
=, 2919€00
©,3834E* 00
=,3820E+00
»,3508E¢00

88%6Le02
«9550E=04
=,3823kw02
.,5424E%02
®,5764E=02
=,5387Le02

,1307Ee01
«,360S€03
«, 70108002
~,9190Ee02
., 9870E002
-, 86732002

PP2

, 182280}
®,1180€=0}

Jlua7Ee00
216876201
v, 28856001
*, 36796201
« 30S7E=01
*, 2007201

+2008E400
+2680E004
v, 39a¢E=01
° 560SE01
*,5034E%0}
*,3687E%0]

11379800

226028201
«,1909Le0]
*,3311E°0}
=, 3267E=01
*,2569E%0]

+1005€=01
«2323Em02
®, 4205605
e,1267€002
=, 1243E%02
»,882uE=03

o1120E=01
212089E902
®,5300E=0}
e, 1088002

w,8995E=03

«,5316E°0)

RITTIOT

+6680E°01
", 5003001
v, 5304201

«,4737E=01

*,3281E901

127632000
16183801
®,1690Ee0}
®,0291€=01}
®,4376E=01
®,8590E=0]

+8935E=02
1 202a€%02
®,6483L03
., 1398E=02
»,1289E=02
®,8903E003

2 10856%01
3852Ee02
2 8735C=04

- #,905AE=03

©,8180Ee03
®,5038E=03

L14308401
23921400
«9207E%01
v, 44826901
*,5293801
*,3920E°01

+0TT6E200
W 1720E200
e, 789202
*,6800Ew0}
e, T168E=0}
-,5683E=01

+8856€002
+2010E€002
®,6365E%03
»,1350Ee02
=, 1236E902
®,8495E=03

21607Ew03
236758202
13781604
», 87876403
*,8030E%03
*,0988E%03

PP3

3547890}
290720018

«40Q1E00
+2390¢000
18118400
2183006E"08
19917E=0}
1 2858E001

01260900
23508E000
»220GE¢00
+«1380E¢00C
8570L%01
5209E001

03739800
«R10TESO0
2 1356E900
18010E=0)
2 3716Ew08
2 §680E=01

«RU20Ee0}
1 1346E°0Y
183UBEPQ2
+3163E=02
1 4088E=02
»1T70E=02

W400TE=OL
2310€=01
s1366Fe0)
«7872€%02
14369E°02
12328E%02

1 9780£¢00
+«9539E+00
+ 325802400
o1941E¢00
+11308E¢00
«6509Ew01

o T209E¢00
4012E400
«2505E+00
«1597E+00
+1009E+00
16292E90Y

+207%Ew01
114726901
«9060E%02
«5510Em02
»3260E202
+1087E=02

+395020]
22188901
1259001
+894GE=02
S712E%02
119026202

1 I5Q6E* 01
«1846E¢0)
201035E¢01
o STOUE*QD
133572400
18SAE*00

21TQTESOL
+967SE#00
+5TT6E400
+3595£ 400
»2288E400
S 14198400

2 2475E%014
1472€204
2 9088E=02
+3520E°02
2 J280E"02
1878ke02

RITITTIN
22223E904
s1265E201
16993E=02
J37206%02
s 1896E%02



Y1/D
1,850
1,250
1,250
1,2%0
1,250
1,250
1,750
1.7%0
1,7%0
1,750
1,750
1,7%0
1,7%0
-1,7%0
1,750
=1,750
1,750
], 750
*1,750
“1,7%0
.1,2%0
-1,2%0
=1,2%0
«l,2%
},250
*i,2%0
=1,2%0
-, 750
*. 750
., 750
-, 750
-, 750
" 750
e, 750
., 250
-, 250
®,25%0
-, 250
*,250
-, 250
., 25%0
250
«250
2250
1250
250
250
1250

W 750
7150
750

« 750
150
o750
«750
1,250
1,250
1,250
1,250
1,250
1,250
1,2%0
1,750
1,750
1,75
1,750
1,750
1,750
1,750
*1,750
.1,7%0
«1,750
1,750
1,750
«1,75%0
1,750
~1,2%¢
~3,250
~1,2%0
~1,2%0
1,250
“l,2%0
-y, 250
., 7%0
°, 750
., 7%0
., 750
-, 750
-, 750
-, 750

., 250

Y2/0

.1,250
.1,250
.1,2%0
.1,250
-1,2%0
.1,250

Y3/0
075
078
075
W07
075
2075
W 075
2075
075
2078
W 07%
2075
075
0125
125
o125
2%
125
0125
125
125
o125
129
ari
o125
325
o125
o125
125
125
125
125
2125
125
125
125
o129
o125
125
125
o 12%
125
129
129
2,125
s12%
129
2%
125
125
o125
t2s
o125
125
129
128
128
125
125
129
12%
o125
125
125
s12%
s 125
125
0125
125
125
o125
128
12%
125
125
0129
129
125
125
o128
o125
o125
o129
129
125
o12%
o125
125
125
12%
125
129
125
125
123

21/D
1,250
1,250
1,250
1,250
1,850
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
«1.750
«1,750
1,750
-1,750
1,750
1,750
1,250
1,250
et 250
»1,2%0
-1,2%0
1,250
1,250
-, 750
-, 750
-, 750
., 750
., 750
.,7%0
*, 750
.,250
-, 250
,250
-,250
=,250
., 250
=,250
250
2250
+250
2250
250
250
250
750
750
2750
+750
750
2750
»750
1,250
1,250
1,250
1,250
1,250
1,250
1,250
14,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
«1,750
1,750
1,750
1,750
=1,250
1,250
1,250
1,250
1,250
1,250
1,250
=,750
=, 750
*,750
*,750
., 750
=, 7S50
. 750
=, 250
.,25¢0
., 250
-, 250
.,250

z2/p

£ 250

250

290

290

250

1250

250

250

250

2250

,250

250

«2%0
.1,7%0
.1 ,7%0
=1,750
1,750
1,750
=],750
1,730
-l,7%0
1,750
.1,750
1,950
1,950
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
w1,750
1,750
1,750
et,150
) ,750
1,750
1,750
1,750
1,750
.1,750
1,950
1,750
°1,750
1,790
1,750
1,950
1,750
1,750
1,730
*1,750
1,750
1,750
1,750
.1,750
1,750
1,750
*1,¥50
1,750
1,750
«1,750
«1,750
1,750
1,750
1,750
1,750
1,250
1,250
1,250
e1,250
1,250
1,250
1,250
1,250
1,250
*1,250
1,250
1,250
1,250
1,250
»1,2%50
.1,2%0
*1,250
1,250
*1,250
1,250
1,250
1,250
1,250
1,250
1,850
i, 250

23/b
W075
128
175

225

2275
325
028
075
2185
178
22%
273
325
1025
2078
125
o175
+225
278
329
+02%
078
125
o178
2228
275
328
029
078
o125
o175
1228
275
2325
028
2078
128
175
228
278
«32%
0858
«078
128
2178
228
2278
+32%
2028
2078
129
178
22%
275
325
4028
4078
128
178
2285
278
1328
028
078
o128
175
225
2278
328
1028
«078
129
o175
228
278
328
+ 025
«07S
125
21798
225
278
328

« 028
0078
0128
o178
225
0278
3298
025
$078
o128
175
229

p/pu?
,8389k=01]
449Gt e01
«6620E=02
12566E-01
2917801
+2865E%01]
J4188E=01
+5870E=0])
3271k w01
1012€e01
2 1630E=01
2 1957Ee0)
1 1951ke01
e1271E02
) $268€an?
«G271E=02
«2BB3Ew02
17276=02
+6758Ew03
27786E03
s2120Ee02
W4276Ew02
«STT1Ew02
13730E=02
22030802
+64382e03
16306902
3285802
«6854E=02
19169Ew02
5872802
+3072Ew02
s 1461E=02
22097E=02
283%4Ee02
B8UsED2
«1252E=01
«7897Ew02
+38S55E=02
s2016E002
s 3778Ew02
14853802
«1103Een]
2 1588E#01
s 9940Ee02
1 4002E=(QR
«3760Ew02
¢5083E8w02
«2382Ew02
«1218Ew01
+1792Ew0]
W1102E=01}
+5658E=02
«G07SE=02
+5866Ew02
12360Ee02
W1t64Ew0]
«1712Ew01
+1102€#01
«5424En02
s 3795E«02
+5528€E002
14574002
1488E=01
22195Ew01}
o 1434E=01
8115802
+J181Ee02
26152602
«1181E=02
+3517E=02
8928tw02
+3056E002
«1317€«02
2 1308E=02
1678602
2766802
0760Ee02
WbU1BE02
W8156Ee02
2 2289E=02
+5300E=03
«1%20€02

+0880E=02
«8688Ee02
+1150Ew01
,7267E02
3703E=02
11888Ee002
+3103Ew02
«7506E=02
W1377Ee01
,1889E001
J1159E=01
W4T37Ew02

(e)

Table IV.- Continued.

PP

+T20RECOL
2 2069E¢01
2 UUBBE=DY
°, 67GaE00
»,8716E¢00
=, BU06ESOO
«1798k 0]}
+3529E¢01
2 1096E%01
10UBE0D
v 27228400
®,3925E400
-, 3898E¢00
+165SE002
J109UEwOY
218069013
,8399EwQ2
»3053E%02
LUbTBE=03
o, 5lupEe0d
46216902
«1873E%01
o3411E=01
a1030E001
Ja2uaE=0d
®,a202E03
e, 21126002
«1105E=01
JuB12Ew01t
«8612E=01
2 3531E%01
+9667E=02
., 2186E002
w,6386E202
«192uEw0L
#B8016E=0L
«1606E400
«638TE=01
21522E=01
,7012L*02
®,1458Ew01
s2413E=01
W1247E400
«2582€¢00
2o1012E900
s2169E%01
®,1455E901
e, 2b6UsEe0}
25811Ew02
«1520E400
«3290E¢00
«1383E¢00
W327BE=01
®,1701E=01L
=,3525€%0)
25708Ew02
«1389E¢00
«3001E¢00
s120UEe00
«3013E=01
*, 1U76E%01
=,3130E%01
s21a3Ee01
42267€400
CU938E+00
22108E¢00
W6T44Ew0 L
®,1037Ee0}
*,3876E001
2 1829E=02
2 1267E%01
22uB88E*01
W956TE®02
21777602
®,1745E=02
=,2883E002
+TBISE=Q2
«2325E%0)
+U220E=01
21769E001
3306kw02
*,2903E03
,23790902

J2UU9ESO
«7379€e01
+1353£¢00
45380E%01
L140SE=01
«,3653E702
«,9864E002
WSTT1EO]
.]QH\E'OO
+3656E400
1526000
L2298E=01

Page S.

PPO

#8550t ¢00
*,/078E=01
*.3209E¢00
30838600
=e2902E¢00
", 2199E900

WU35UECOD
-,2422¢w0}
®,1643ECN0
»,1853E¢00
*,1599€¢00
®,1202E+00

«2997Ew02
84b02e03
., 5148803
®,67608e03
®,5044F =03

15361Ee02
18026E00)
®,10288e02
", lu0uge0
"u11178e02

s134bEeny
2 1983E=02
®,2560F002
*,34688002
®,2776Fe02

1 2353Ee01
«3172E=02
®,4778E002
®,6320Ew02
*S5111Ee02

«3585E=01
249UREn0R2
®,T192Ew02
®,9579E002
®*,TISTE=02

18436Ee01
26502€002
*,9759Ce02
*,1330Ee01
®,1073201

+4141En0]
s 7265E002
«,7567E«02
= 1136E«0]
=495306Ke02

«7071Ee0!

o6185€n02

=,2003€e01
s 2045Ew0L
=,2122€901

+3ad5Ee02
+5941€a03
*,5491Ew0S
=,78735E=03
®, 61518003

67752002
11118802
e,1021Ee02
*,16408Ee02
®,1085Ke02

«2181Ee01
+3680E=02
*,2920Ee02
=¢4095E=02
®,3205¢002

5502801
+9395Ee02
= 6561E=02

PPl
+1403E¢0¢
=,1124t+00
*,7005¢t+00
*,8542E900
*,8U99E+00
., 7S9RE+00

107356900
«,2260t =01
=,2960€+00
,3779€¢00
«,3838£+00
*, 3509E+00

12703E=02
169108903
*,5668Fe03
*,1234E902
=, 1501E=02

«4Sa0Ew02
28395004
e,2140802
»,3000€=02
*, 33186002

111592014
*,2713E=03
., 00128002
=~,8501Ee02
®,9004E=02

2516E=01
+3172E=03
®,1203E=01
", 1739001
-, 184dEe0!

+4S06E=01
2 2275E=02
*,2004Ee0}
®,2907Ee0]
«,3178E=01

163126001
+ 13886001
., 1766E01
=y 3359Ee01
., 3947Ee0}

«S5740€001
1221E=01
*,1573E=01
»,2978t=01
©,3503E0018

18163Ew01
«9930E=02
°,1883E201
=, 3894E"01
»,4b696Em01

£ 6538Ew02
o1751E=03
*, 21076002
*,3126E%02
*,3355Ew=02

«5304te02
$6091E204
», 25856902
., 37266002
*, 3939E=02

17278201
*,)332E02
., 1013E201
*,1363E=01
®,1300E«01

55776001
*,6821E=02
*,3594E%01

PP2

21403E%0}
«3901kv00
«5551Ee01
=,4421E-0)
= 87676%01
=, G239E=01

+6TISESOD

J1T39E#00
., 81686202
., 674501
°, 7531E=01
»,5950f e01

«2705E=02
2533003
®,224GEeD)
®,3720£-03
®,2915E°03

+0540E=02

4857380}
v, 6391Ee0)
*,9694E»03
., 7795£<03

«1159E=01
«2297E=02
., 1848E=02
e, 2u56E=02
v, 2040E=02

12516E%01
S5925Ew02
., 2070E902
., 4140Ew02
® 3553E02

245a06E=01
»1145€e01

®,2753E=02

®,6657Ew02
»,5858E=02

16312E=01

J1036Ew01
., b213E202
. 1200E%01
v, 1068Ee01

\STa4Ew0]

J1212E=01
v, 7056k =02
e, 1281E01
® 1177E001

1B163E=04

»1S08E=01
e,1738E%0}
»,2654E=0}
»,2284E"01

W4538Ee02
W9901Ew0)
=, U061E00)
»,8311E203
=,0637E«0}

+53300E=02
1221E=02
®,348% =03
w,6913E=0)
=,5339E=03

W1727E001
$A191E=02
®,74872=03
®,18306%02
=,1058¢=02

5377E001
v1G8GE=C]
*,1529€903

PP3

1 $506E+0Y
2 1856E¢01
101T7E0L
#57232¢00
52620400
+1809€+00

W1T6TE0Y
9690E*00
«STS3E00
+3580E00
«2265€400
1607400

s 10288204
0728602
24359Ea02
W2750E®02
«16828%02

$1967E%01
o 1258E=01
180228002
+5039E°02
31028002

+4948E"0Y
13131E%08
s 197960018
s 1224E=0Y
W 7433Ew02

«8873Ew0
W S44LEO0L
o 3010E=0Y
22084901
«1252E901

+ 15156400
2 825aEe01
45168E01
«31566201
,1893£=01

+1984E900
10362400
vb6G2E=01
«4188E=01
2566801

2 1838E400
92836703
«6008ER0Y
39186004
«2503€°04

,2596£400
«1796£400
J1201E400
+B15UER0]
»5226E%01

«1235¢°01
«7808E=02
+9900E=02
2 3000e°02
W3751E002

o2481Ee01
+1520E%01
9321Ew02
«5531E"02
31796002

«7900¢8=01
$4T28E-01
12785201
+1590E=01
18843ge02

2 1991g000
11588200
+656aL°01



Y1/D
=250
,250

1 250
+250
250
1250
250
250
1§50
7%0
o750
150

W 7850
780

+ 790
o750
t,2%0
1,250
1,2%0
1,250
1,2%0
1,250
1,250
1,750
1,750
1,750
1.7%0
1,750
1,7%0
1,750
1,750
1,7%0
1,750
1,750
«1,750
1,750
«l, 750
1,250
1,250
e1,2%0
1,250
1,250
1,250
*l,2%0
1,2%0
1,250

1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,7%0

1,750
=1,7%0
1,750
1,750
1,750
.1,7%0
=1,750
=-1,250
1,250
1,250
=1,250
1,250
*1,2%0
1,250

1,2%0
1,2%0
1,250
1,250
1,250
1,250
1,2%0
1,750
1,750
1,750
1,750
1,750
1,750
1,750

1,750
*1,750
1,750
et,750
*1,750
1,750
=],750
1,250
®],250

¥Y2/D
=1,250
1,257
1,250
~1,250
1,250
-t 280
1,250
1,250
-1,2%0
-1,2%0
-1,2%0
-1,2%0
=1.,2%0
1,280
1,250
=1,25%0
-1,290
-1,250
*1,2%0
.{,250
=1,250
1,280
1,250
-1,2%0
1,250
.1,280
-1,2%0
1,290
1,250
1,250
.. 750

., 2%0

Y3/0
129
o125
o12%
129
129
o125
125
129
o125
o129
o128
0125
o125
«125
o125
125
125
o128
0125
129
o125
o125
o125
. 12%
125
o125
o125
o12%
o125
o125
125
o125
2125
0129
2125
0125
125
125
v12%
125
2%
o129
o125
.12%
129
o12%
125
s12%
129
125
125
128
128
o125
o128
o12%
o125
o125
s125
o125
o125
o128
125
o129
o12%
125
o125
125
129
212%
ari
o125
e125
o125
125
W 12%
o125
o129
o125
2125
e12%
o129
129
«12%
o128
128
o125
o128
o125
129
125
125
«12%
i2%
o125

=1,250
1,250

22/D

=1,250
*1,250
1,250
1,250
1,250
1,250
-1,25%0
~1,2%0
-i,250
-1,2%0
*1,250
1,250
1,850
-1,250
.1,250
*1,250
1,250
1,250
1,250
1,250
at,250
1,250
1,250
1,250
.y,250
®1,250
1,250
.1,250
1,250
*1,250

-, 750

-, ¥50

., 750

-, 950

-, 750

., 750

., 750

750
$,750
., 750
«, 750
-, 750
., 750
-, 150
=, ¥50
*, 750
., 750
., 150
-, 750
°, 750
*, 750
», 750
., 7%
,750
., 750
-, 750
-, 150
., 250
-, 250
e, 250
*,250
, 250
., 250
=, 250
®,250
»,250
*,250
-,250
., 250
., 250
., 250
»,250
.,250
=, 250
., 290
-,250
.,250
*,250
,250
=, 250
«,250
., 250
e,250
=,250
-,250

1250
250
250
250
«250
250
«250
250
250

23/p’

278

2025
2078

2078
138

078

p/pu?

L4191E=02
«b087Ea02
s 9097E=02
W18T76F=0]
W2630E=01
1964Ew01
«ST02E=02
o 751uEe02
29080E«02
+5140Ee02
«1667E=01
«2u80Le0}
+15864Ee0}
«7178Ee02
«5938E=02
«B8108F=02
s726T7E=02
2 1995E=01
+2880E=0}
«1821Ew0
«878bE~02
«6306Ew02
29009€e02
+5890k=02
»1540E=0}
12156800}
1355E=01
W6U03Enpe
150326002
+09U9E=02
10776002
+3903Ee02
+531aE=02
s328 1802
21394Ee02
s1412E=02
«1809Ee02
3262€=02
24953Ea02
6562002
U136Ew02
21208002
+1028E=02
«1734Ew02
«1153€w01
s 24U44Ee0y
«3447Ee01
+2084Ew0}
18623Ee02
29016Ew02
«1144Ew01
BUbYE=D2
2101€e01
1 2809€e01
11766Ee01
B051Em02
b860E=02
1 9188€e02
W 1964Ew02
4021Em02
1S615Ea02
+34b8E=02
1522€.02
W 1404E=02
+1842Ee02
2531602
+4920Ee02
671 1Em02
«3941Ew02
«1333E=02
+1938E=02
«2330Ee02
21 2028E001
«4500E=0}
«5900Ee0 1
«3369Ee0)
2 105%5Ee01
«1608E01
s 1952E=01
+1430Ee01
W3276Ee01
«U373Ee01
12613Ew01
s1120E=01
o1014Ee01}
¢+1356Ew01
«1971E=02
140176202
+5603Ee02
W 3462Ee02
11536Ee02
1137202
«1817E=02
W 2623Em0Q
10906Ee02

(f)

Table IV.- Continued.

PP

=, 2351L"01
*,3796E=01
WJBUTTE=OY
+3605E¢00
27085E900
225086400
¢« 3330E°01
., 5782601
®,8445ER01L
s2718E=01
2846E¢00
L6300E®Q0
+2500E®00
«S273E=0)
e,5611E%01
v, 6733E=01)
+5409E=01)
2Q077E400
AUISEC00
«3397E+00
W T907Ew01
0 0070Ee01
*,8313E°0!
23553E001
W2029E¢00
24TH3EC QO
11881E¢00
L 4200Ew0}
*,2593E£201
®,49406E®01
2234E=02
+1500E°01
1289380}
«1103Ew0}
$1991E=02
*»,20u3E=02
*,3353E02
21090Ee01
W2313€e01
438aEw01
«1752Ee0)
14608Ewa02
*,1083Ee02
»,3079E=02
.1386E000
«6116E000
1217€¢08
40430E¢00
aTélskegl
w,8326kw01
®», 13488900
2« 7337E#01
J4519E+00
83188400
«3194E*Q0
W6b39EwQ]
®,4821E=014
«,8647€=01
+3949Ew02
+1656E%01
«3229E=01
s1232E=0}
«2373E%02
®,2020E%02
*,3477€=02
26559Em02
«24B80E=0Y
Jub12Ew0]
+1591E=0!
21817Ew»02
*,3887E=02
e, 58618902
G2116400
«2078E¢01
+3566E%01
211636004
»1140E000
®,2636E¢00
o, 3905E400
1 2090E+00
o 1100E+01
«1959E¢01
+6993E900
2 1285E¢00
®, 1093400
»,1884E900
«3979E=02
165300}
«3216E90}
+1228E%0}
s2G16E=0R2
®, 1927E»02
*,3381E°02
«7008E02
NITIIXIT
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PPO

*,9348E=02
*,1565E=02

9882E.0)
o172dEe0}
", 1150€e01
®,1604ke0]

*,1350Ee0!

485788801
«1687€+01
=,1037€014
® 16138001
®,1320E=014

s1219E¢00
«2376Ee01
®,1984Ee01)
*,2516E=0}
®,2081€E01

1689101
1120401}
®,1083Ee01
®,1683Ee0]
® 1414E=0Y

1228002
o ToT6E=03
«,5380E03
*,7959F=03
*,6081E=03

16690E02
11291Em02
»,5565€=03
*,8329E#03
*,58065Ee03

21798E¢00
239400Ee0)
*,1306Ee0]
®,264038ent
®,19592e01

«1237E¢00
2394EeD!
®,1624E=0]
®,2574Ee0}
®,2097E901

WaT106Ee08
80T1E=03
®, 67588003
®,9526E903
=, 7389Ee03

+8985Ee02
W1848Fe02
*,3430Fe03
®, 7042603
©,5589£=03

+5559€¢00
+1340€e00
®,1157€w0}
®, 4u99Ee01
*,3756E001

+2935E400
25508E%01
®,3388Fe0}
», 564920}
®,4750E=01

W4715E=02
«804uE=03
*6773Ea03
*,9511F=0)
*,73736e03

PP1

v, L69TEw01
v, ub6TE0}

21274E¢00
» BuT2E"02
=, T442E"01
-, 9898E~01
=~y 99528yt

12336000
12110€w01}
., G239E=01
. 7189E901
=, 80¢3E=01

+1529E¢00
« 17838001
=,58016e0!
=, 9293Ee0}
=, 1028E¢00

+821GE~01
«5926E=02
o, 5507Ev01
v,53458e01
«,5845E=01

+50336202
®,3353E004
*,2706E02
*,3836€E002
«, 603902

25991{tL=02
. 1640E=03
«,3338E002
,4583E002
s, Q6820002

+2083L¢00
»,1128E=01
*,1205E900
“, 16376400
°,1689E400

«31352E¢00
v, 4103Em02
“,7311E°01
»,1021E¢00
*,10T6E+00

WS20606E002
-,2294E203
*,2989E=02
o, 432002
®,4300E=02

«T432E002
=, 1372E~02
*,5087E002
=, 6873E002
-,6787E=02

+586dEe00
», 1310800
., 45S0E*00
®,5226E¢00
®,5097E¢00

230926400
»,UGB0EeDY
v, 1981€¢00
,2047E400
-, 264848400

«5199E002
»,2561E%03
»,2950€=02
«,4073E=02
., u250E002

PP2

«,3605¢E=02
©,3003E=02

W1274E¢00
13600L01
L22uU3Ew0
e,0820Le02
e, 5718202

«1253€v00

«3G16E=0¢ -

. 11276002
° 10540}
»,9503E02

19296400
13635601
®,1140E=01
=, 2063E°01)
e, 2176k=01

821401
«1545E01
®,1271E=0}
»,2084E"04
e,1869E%0})

+5035E202
J1184E°02
v, 3956E903
«, 7792603
«,6395E003

15991E=02
$1612E002
J3197E~04
v, 3382€%03

»,2661€903

20836400
24907€w0}
*,94538e02
®,2359Fe0}
*,1988E=0}

113528400
J2571Ee0}
v, 1893E«0]
»,3068E401
v, 2662801

526002
12038002
®,3458E=03
®,7238E~03
©,5900E=03

2 Tu32Ew02
1936602
2906Ee04
*,3711Ee03
., 2931E=03

+5584qEe00
12826900
*,3031E=02
*,3637E=01
*,3131E%01

«3092E¢00
63776201
®,2704E=01
*,5129€¢01
=, 4877E=01

+3199¢e02
1218602
,3630E=03
e, 7010k%03
=, 5677L=0}

PP3

(3601Ee0Y
+1920E03

+35Q9E+00
+2058€400
11T0E00
NYTEILIT
, 3028201

+2936E400
L1783E400
21068E400
16245€901
+3561E°01

2 4222E900
«2018E¢00
olb4aE+00
«1020E900
s 6228E=01

«2031E¢00
2 1509E€Q0 .
210086400
«6519€e0y
,41828=0y

J1476E00]
L9158E002
,S631E=02
2 $369E°02
2 1930E%02

W2517E00]
2 1478E*01
2BULBE=0R2
G671k "02
22456802

20203000
+3670E400
W2192E€00
«1284E¢00
2 7388E=01

JUITUES00
+2739E400
W1TUTECOO
L1103E000
L6873€001

» 17058201
s+ 1049Ee0Y
20383Ee02
o3776ke02
«2152E=02

1 2028E=01)
013808001
s T618E202
4064E=02
1 2078E°02

L 1893€+0]
+10526¢0)
«5837E+00
$3901£400
518818400

2 10a7E€0Y
+6248E+00
W 38762000
«2071E900
15338000

L,1708ge0}
S 1049E»0]
163958202
#3798E=02
$217GE=02




« 750

+ 750
1,250
1,250
1,2%0
1,250
1,3%0
1,250
1,8%0
1,750
1,7%0
1,750
1,750
1,750
1,750
1,750
i, 750
1,750
1,750
1,750
=1.75¢0
wl,750
1,750
1,350
1,250
1,250
®y,250
1,250
.} ,250
=i,2%0
*, 750
®,7%0
*,750
., 7%0
*, 750
., 7%0
., 750

Y2/D
il
280
250
.2%0
250
.2%0
+290
2950
.2%0
290
2950
280
.2%0
«250
,2%0
250
2850
230
250

.1,750
1,780
1,730
-1,7%0
1,790
1,750
=1,750
=1,750
1,750
e1,780
1,790
=1,7%0
1,780
*1,.750
*1.7%0
1,780
1,789
1,780
*1,750
1,750
*1,7%0
1,750
1,750
1,750
1,750
*1,750
1,750
1,750
.1,780
1,750
=1,7%0
1,750
°1,7%0
1,780
*1,7%0
1,750
1,780
1,790
1,730
=1,750
-1,7%0
1,750
1,750
1,780
1,780
.1,780
°1,750
«1,780
) 750
1,750
*1,750
.1,7%0
1,750
1,750
1,750
1,750
1,260
1,250
1,250
1,250
=1,2%0
1,250
1,250
.1,2%0
1,250
=1.2%0
=1,2%0
=1,2%0
1,290
1,250
1,250
=,280
1,250
.1,250
1,250
1,250
1,280

Y3/D
125
125
125
Ny
W12
12%
125
125
129
128
o125
12%
12%
125
125
125
2125
W 125
+125
W175
78
o175
w179
178
178
175
178
' 175
175
W 175
.175
W75
2175
175
178
o175
»175
7%
175
. 178
175
1175
175
o7
178
178
175
.179
175
2175
$ 175
o475
175
175
W 178
2175
78
175
178
175
2179
o175
2175
,175
0178
175
$178
175
175
179
175
2175
« 1758
178
175
o175
175
175
175
W 175
o175
175
o178
178
2178
W178
5175

175

V178
o175
L1758
W78
W78
175
175
178

z1/n
°1,250
-1,250
ot,250
-],250
.1,250
1,250
1,290
1,250
1,250

1,250
1,250
1,250
1,750
1,750
1,750

22/D

,250

250

290

2250

250

250

250

4250

+250

» 250

250

4250

L2560

+250

+250

250

250

250

250
1,750
1,750
ei, 750
°1,750
®1,750
i, %0
-f,750
1,750
1,750
e1,750
®1,750
»1,750
1,750
1,790
=1,75%0
.1,750
. 750
«1,750
*1,750
1,750
1,750
. ,750
o1 ,750
1,750
*1,750
1,750
1,750
1,750
1,750
1,750
-1 ,?50
©1,750
.l,750
»1,750
1,750
*1,750
1,750
1,750
1,750
=1,750
1,750
®1,750
=1,750
»t,75%0
.1,7%0
1,950
1,750
1,750
1,750
1,750
1,750
e1,7%0
t,750
1,750
1,750
1,750
.1,250
*1,250
01,250
1,250
.y,250
=1,250
1,250
1,2%0
«1,280
1,250
«1,2%0
=1,2%0
»1,250
1,250
1,290
1,250
=1,250
1,250
1,250
1,250
-1,2%0

23/D
125
o175
0 2¢5
275

p/pU?
2664TEwD2
«3931E=02
s1427€w02
«1859E =02
22257E=02
»2101E=0}
NTLPIXY T
«3872E=0]
+3309E=0y
11040001
1080Ee01
W1997E=01
+1447E01
2 I2T1Ee0]
V4365601
+2590Ee0}
21120801
W1060Le0}
»21580En01
«1109Ce02
1912Ean2
eB863Ee02
«3880E=02
2666E002
$1695E02
«901(Ew03
W1891Ew02
22012Ew02
«3736Ew02
.5284Ew02
«3583€%02
2195Ee02
J1021Ew02
2 2956E~02
o31778w02
W9872Ew02
,B8348Ew02
+5603Ee02
»3330Ee02
21284Ew02
s4276Ew02
+3698Ew02
.7897E902
W112%Ee01
sTalsEep2
sdibuten?
149066003
«5967E=02
W4179€002
J9940Ew0n2
Jdudet=01
+9297Ee02
+S018E=02
«1502E=02
T668E002
W4U10EeD2
e1162E=01t
+1703E001
W1137Ee01
J6U67Ee02
B527E=03
«T630Ee02
23810Ee02
21102E001
1617801
1 1090Ea01
63788w02
«15308=02
86192002
25651Ew02
L1434Em0)
2170Ee01
J1510Ew01
19164€e02
+3773Ee02
s2169Ee02
1133802
,30568e02
JHG92Ee02
22920€%02
»15516e02
6272E=03
219208w02
2277Ee02
4156Ee02
,50818e02
43816E=02
(2309La02
,10228e02
,3477E02
381Ske02
V267802
,9879Em02
J0dT6Ew0R
L 3713E202
2»1072E=02

{g)

PP
«452SE*0)
L1583E%01
L 2086E%02

=, 355902
=, 5218E%02
4522E400
,2069E401
«3532£%01
L1122E401
,11088¢00
®,2912€00
-, G0BSE+00
L210aEv00
#1096L001
2 1951€901
«689GE*00
L 1285E¢00
®,1151€900
., 1951E900
®,1200E%02
o3764Ew02
«8399Ee02
L15u2Ew01
,1283Ew02
J294ate02
W8317Ew03
., 3b6uEw02
LU14SEw02
J1630ke0)
2860Ew01
L1318E801
L4935Ee02
210067E=02
»,8953E#02
+103GE=01
43831601
7132E901
J3215Ee01
«1136E%01
«1690Ew02
e, JBT3Ew0)
«1801E=0Y
L6387E001
J1297E400
«5630Ee01
J17ToEe01
4 2U6BE=QS
»,364TEe0L
L1789€=01
«1012E400
,2082€400
18850aE=01
22576E901
»,2309€02
=,6018Ee0
«2000E%01
«1383E400
W2971E400
211328€900
WGRB88Ee01
®, 744BE=0)
#,5963ke01
(1487E®Q1
L1264E*00
2678000
12188000
s41063Em01
2398K902
=, 7966E00)
435076001
+2108E400
4BUESQD
«2336E000
+8602E00)
+1488Em01
*,4819E=02
«1315E=02
«9567E=02
«2066E°01
«875aEe02
126607202
., 4030E=03
«,3776k=02
29311Ew02
«1769Ee01)
«3308E001
«1490Ee0
5660Ee02
L 1069E002
®,1238E%01
21891Ewp]
«3380Ee01
499978001
«4296E°01
«1812E=0)
«1177E002
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Table IV.- Continued.

PPO

®94T7Ew02
«1531Ee02
s 3427E~03
*,6909Ee0}
*,5482Fw0)

25518E000
13116000
®,1478Ew01
., 04T78Ewf}
®,5723F01

12933E000
«5S0uEenl
*,3504Ee01
“s5015E201

"my8710Ee01

27176002
+T4GaEw0S
» 42526004
., 2118Ee03

oSuI0Em02
117256002
+1308E03
~,2914Ee03

2135001
«43U0Fe02
s4166Fe03
®,6442Em03

+2297E=01
7129702
04337Ee03
»,1348Ee02

«3493E001
9+1083Ee01
«654UEw03
®,2073Ew02

19620801
13608001
»,88315e03
., UBUSEe02

19279101
013798001
14289E003
*, 35058002

W T742k=01
«1853€001
®,7457ce02
*,1307Fe0}

WJuBEe02
«1179E=02
11824Ew03
®,9394E=04

26727Ce02
+23T1Ew0R
15555€%03
+3911Ee0d

«2082Ee01
76932002
«2309€202
«0727E=03

PP1

«7015€e02
~,13¢8E=02
=,5213E002
=,6522E02
“,6437kw02

+543TEe00
*, 1743800
-, 4008E400
*,5303000
~,5201€¢00

«3056€400
-, 509GEw01
“ 1941400
v 2086E000
., 2514400

121852002
«STT4Ew03
©,3840E~03
»,88{9Ee03

«379SEe02
U460SEw03
=, 1356Ee02
e,2163te02

s96238e02
«7272E%03
®,40378e02
*,60858%02

12007€Ew01
13128002
»,862%E=02
»,1273E004

+3614E=0)
27178002
»,1501¢e01
»,2214E~01

«5855Ee01
11282601
®, 14196001
*, 27426001

+5320€=01
212308901
*,1135E201
., 2333g001

181698201
2652001
=, 11820001
v, 3171Ee01

37818202
2 3068E%03
v, 1503Ew02

, 22906202

,4003¢e02
L1983E003
v, 1803E002
-y 2615E202

2 1208Ee0)"

., 6626603
e, 7042802
-, 9426002

PP2

JTO1SE=02
,1825E%02
1517604

-, 3736903

v, 2956903

+5437E400
W 1278€¢00
., 1219€001
.,a2726201
-, 3555E%01

130566400
+6374Ee01
", 2936E°01
«,5607E=01
~,uB61Ee01

+2185Ew02
J6619Ee03
,8278Ew0a
«, 5879Ee04

2 3795Ew02

$1021E002
., 7282604
“ 5060E=03

19623E02

,2709E202
w 9326E=04
v, 7342E=03

,2007E01
L6190E202
4674Ew0)
»,9854E=-03

BISTITT
+1179k 01
J1586E202
v, 1247E002

+5855E001
12037601
136956202
-, 1391Ew02

15320801
21806E=01
(2306E902

®, 25035002

1 8169E=01
22594Ee0
-l 188GEe03
«,6939¢E002

13781E~02
111668002
J8274E04
«, 1821E%03

«4003E=02
«1170€6w02
J9564EL0Q
®,1460E=03

,12058e01
+3a93Fe02
¢ 3G00Ee03
v, 3621E%03

PP3

,2028L901
,1380E®01
LT626E002
LUOSUESOR
+2063E%02

2189304014
210376401
,58266400
V3326E¢00
,1844E+00

(10aTE+01
J6213E¢00
38692400
L2047E900
21520£ 400

,8334E902
W 5R299£m02
1 3288Ew02
«1984Ew02

L1559E=01
19982E202
(6232202
3828402

,38588001
(2438601
150850}
(9153E002

L6060E=01
JA1T1ER0Y
12549E001
L1531808

»1010E400
,6320E%01
, 3659901
W2315E%01

13388400
,8613F=01
,S422g=01
+3291E%01

L1186£400
RIISTLY
+3021E=01
+3177E%04

L2A16E+00
2 1626E400
S1085E400
86702001

9622g°02
,6043gw02
237032=02
2167002

21633¢=0)
al116Ee0]
+OOLZEOR
o 3791E002

,55062¢04
L324age01
L 18S2E#01
L1029E001



1,780
1,750

¥2/D
.1,2
.1,250
.1,280
-1,290
.1,290
-1,2%0
.1,250
e1,250
1,290
.1,2%0
.1,250
.1,2%50
.1,250
1,250
*1,250
o1,290
~1,280
.1,250
1,280
»1,290
1,250
1,250
.1,250
.1,250
.1,250
1,250
.y,250
.1,280
.1,250
-1,250
.1,280
.1,250
=1,290
-1,2%0
.1,250

Y3/D
J17S
2178
o175
175
2175
178
s
«175
175
175
175
o179
o175
178
$ 175
175
178
178
175
175
o175
o178
o175
175
175
175
175
o175
2178
o178
2175
175
o178
o178
0175
175
0175
0175
178
178
o175
o175
2175
9178
2175
0 17%
o175
175
W17
175
175
0175
178
o175
175
175
«178
175
175
0178
o175
175
175
$17%
175
175
175
0178
o178
175
175
175
175
178
175
178
«175
175
o175
175
175
o175
175
W 175
$175
0175
178
7%
o175
17%
175
175
175
o173
w175
178

1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
®1,750
1,750
e1,750
1,750
1,750
-1,750
1,750
=1,2%0
1,250
*1,2%0
-t,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
"1, 750
1,750
e1,750
1,750
=1,750
-1,750
1,250
1,250
»1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,290
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,790
1,750
1,750
.1,750
1,750
°],7%0
1,750

22/D
1,050
e1,250
»),250
i, 250
»1,25%0
1,250
1,250
«l,250
1,250
*1,250
1,250
),250
1,250
et,250
1,250
1,250
vi,250
»1,2%0
1,250
1,250
wt,250
1,250
1,250
*1,2%0
1,250

-, 730
., 750
., 750
-, 750
-, 750
., 750
., 7%0
., 950
., 750
-, 750
950
., 750
-, 750
-, 950
-, 7350
-, 750
-, 750
., 7%0
-, 750
., 750
750
., 250
-, 250
230
-, 250
-, 250
., 250
., 250
*, 250
«, 250
*,250
., 250
-, 250
*,250
»,250
v, 250
.,250
., 250
=, 250
.,250
., 250
., 250
-, 25%0
-, 250
., 250
., 250
«,2%0
=, 2%0
., 250

250

« 250

250

250

«250

23/D
«02%
078
125
o17%
228
2275
325
028
20783
128
178
225
278
«32%
028
1078
123
s175
229
278
329
$ 029
«078
o128
173
1228
2275
328
1028
4078
o128
o178
228
278
«328
028
$ 078
123
o178
1225
278
¢ 325
o028
078
o128
478
1225
278
v32%
028
078
i
2178
225
278
328
028
« 078
0129
178
228
273
2328
1029
2078
128
o178
228
278
32%
«028
4078
128
o178
225
¥278
328
025
W 078
o125
o178
22%
275
o328
«02%
2078
129
175
228
278
2328
02%
« 078
o125
175
228

p/pu?
6860E=N2
+5008Ew02
«1139E=0})
«1508E=01}
«9830E=02
W4911Ew02
W« 2551E=02
«107BE=0D1
+5542Ee02
21564Ee01
«2178E=01
«1337Ee0]
«6037Ew02
WU09aE=02
+1099Ew01
14944Ee02
s 1564E=01
221986201
14208001
«7501E=02
»3250E=02
«1238Ew01
16921E=02
«1821E=0}
«2004Ew01
o1722E=01
+9730E=02
G6208e03
2« 9080Ee02
+54404E=02
21385Ee01
¢ 1994Emg}
«1333£a01
T71aEe02
21949E=02
«220878w02
1321802
23281Ew02
+4771E=02
»3074€=02
«1599E=02
27403803
s2491Ew0?
12146Ew02
4136Ew02
5551E=02
«3622E202
«2079En0Q2
+6169E=03
2« 1535E00}
+6435Ee02
2084Ee0t
12959E=01
,1888E%0)
+9851Ew02
J4189Ee02
«1210B=01
27403602
o1766Ew01
+2988E=01
«1707€w04
2 9060Em02
+1438Em02
2192E002
1451Ee02
+3468E=02
«U9TuEeD2
23202€02
«1687E=02
1 7030E=03
«3001E=02
s 1287Ee02
1 3941E=02
«B48eEe02
23349Ee02
215336002
21151€E=02
2761E=01
B8824E=02
«3369E«01
400TE=DL
+2847Ee0)
s 1545E=01
+4501Ew02

1180QE=0}

+1048Ew0)
12613E=01
137006201
+2400Ew0Y
4 1398E=01
+3868Ee02
«2177Ew02
1003Ew02
230628902
1890 1E=02
131976002

(h)

PP
*,4820t=0¢
2 2568E°01
+1329E400
«2519E¢00
«9898L =01
«24T0E=0L
= 6b65E=02
*, 1191E+400
+3146E=01
22506E400
2aBULELQO
2 1830E+00
23733E=01
®,2257E=01
=,1237L00
«2306E=01
«250GE00
2UOUIES00
«2004E400
«5TbuEeQ]
=,1082€%0}
*,1569E¢00
2« 4908Ee01
«3397€¢00
«6PUBEO0
2+3036E400
2«9697E®01
+218TEwQ3
®,8462E01
+3036E"01
#1881E900
2G072E+00
18{9E+00
«6095E901
«3891Ew02
*,5356t 002
«1788E=02
o31103E=04
«2331Ew01}
9877802
+2618E%02
., 5674E=03
*,6355E=02
JuT16Ew02
017526001
«3187Ew01
«1344Ee0Y
JU426E=02
o 3697E05
®,2813E00
WU4242Ew0]
2JUUS0ES00
B966E400
«3652E+400
«9940Ew01
®,1797E=0}
» 1U99E+00
«S613E%0}
$3194E+00
WHBUREC00
2 2984E+00
«9558E=01
W2117E%02
®,4920Ew02
«2158E%02
«1232E%01
«2534E=01
21050201
+2916E=02
®,5062E°03
»,9225E"02
«1593Em02
1591901
+3082E=01

s 11Q9E=Q]

2414EeQ2
®,13%8E=02
=, 7808£¢00
«7976Ew01
«1163E+01
«217T4E*01
28303E¢00
+2446E*00
®,2079E=01}
»,3352E¢00
1 1126E¢00
+6993E¢00
W JU02E*01
+8900E¢00
42002E00
L 1532E=01
®, 0855k 002
c2193E=02

«1228Ew0}

2 2321E%01
01047901

Page 8.

Table IV.- Continued.

PPO

.S109€01
2 1999E =01
2 T408Ew02
«3292F 02

+9181Ee01
235726001
«1315€e01
2579 Ee02

18377€e08
«3070E001
2 7B4GEE02
+5104E=03

+1208€000
+03312001
«9240Ee02
161002

270008 %01
+2393Ee01
02986Ew02
*,3213E002

W4154Re02
+1502Ew02
+3712Ee03
U4SIERDY

W0TUUECD2
«2839E002
W1246E002
2 7046Ee03

s 17448400
7198001
«2798Ee01
«1311Ee0}

«1253E¢00
W4544kep )
2 9914Ee02
®,7404Ew0]3

W48S18e02
41653Fe02
+3975E03
«3410Ee04

16606E002
«2931Ee02
«1412Ew02
1BGS2E03

»5134Ee00
«24S5TE000
013678400
9236001

228220000
2 1081E+00
+3553Ea0}
1 1172E01

W46UBRe02
+16588e02

PPl

«3522E=01
*,571 7602

‘e 2511E%01

-, 3138Ew0}

«8038Ew01
- 1068601
«,9381E=01
«, 67348001

»9830Le01
2 1183E=01
w,3uB2Ew0!
*,5521t =01

+1281E400
2 1701E=01
®,4290E=01
®,7029Ee0!

«7258E00}
«1070E=01
*,2308E=01
*,3867E=0!

W4035Ew02
+TBbREwGE
*,1986Ew02
28192002

+3907Ee02
*,3305E=03
»,2u2%Em02
., 51296202

2 1083E000
a, 6069ER02
«,8359E01
», 1128E400

W 11228400
«6826Em02
v, 48u2Fw01
®, T192Em0}

140826902

*,2999E202

2 6R60E=0R
o, 1179€=02

., 469GE®02

«27T2E00
=, 1004E400

=,2982€+00

220078400
v, j0a2Ee01
e, 1118E+00
», 1519400

+3990E802
*,60338=08

PP2

2 35226=01
+1056E=01
«1728Ee02
®,5%22¢%03

+8038Ew0}
29820001
25594Ee02
«2723E%03

1 9830E01
+«3501E%0}
19285€=02
2 1349Ee02

12818400
W42928=01
16618802
e, 3822k w02

JTa%8Ew01
22219E%01
2 T676E203
*,6128E%02

4035Em02
¢ 1280Ee02
«15698«03
®,1324E"03

«396TE02
11209E=02
«2790Ew03
W2154E=04

«1485E+00
$8593Ew0
16331Ee02
»,3683E"02

«1122B200
2 3280E001
#,6532E=03
. 9117E=02

+40S2kw02
«1259E=02
«1521E=03
®,1216E*03

JUUbLERDR
+1292E%02
12361E%03
,7S17E~0S

W27T2E400
8219E-01
2177802
o, 1176E001

«2007E400
36028001
«,56528=02
®,2035€=01

23990902
1206E902

PP3

+130QE000
7010801
2 G00BERDY
«RITBE=DY

+2326E400
J13218400
J12a0E°01
2 3871€=01

s21GBEC00
«128BE*00
o 75336%01
P U253E=01

31818400

»8000E¢00
2 1240E+00
2 1549€=01

+1920£900
12%1E8000
+8103€901
1 S190E=08

e 1109E°08
$6816E°02
21 4075E=02
«2339E002

1168901
e J60UES0R
sS320E=02
+ET93E02

PURSLIEC00

"4&53BE¢00

«1487EC00
8539g.01

«3348E+00
1 2134E400
s 1347€E%00
,83G0E=01

o 1259Ew0Y
s 7654aE=02
s 4528Em02
«2580Em02

«1529Ew0)
BULUER02
LUS00E=02
2 R9I9E=02

(11066401
16087E400
+3552E400
< 1969E400

o+ T188E¢00
«48198400
28312000
J1TS9E%00

«1259E2014
T668E%02



yl{n
wi,780
«],750
], 250

®1,250

w750
.y 750

Y3/D
W15
75
W75
W78
175
W75
0175
175
0178
$175
W75
175
o175
175
175
175
175
178
W175
175
175
1175
175
225
228
225
225
225
1228
225
225
1225
225
1225
225
225
+225
,225
+225
225
22%
225
,225
.225

21/p
1,750
1,750
1,250
1,280
1,250
=1,250
1,250
1,250
e1,250

1,250
1,250

1,250
1,250
1,250
1,250
1,250

1,250 .

1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
*1,1%¢0
.1,750
«1,7%0
1,750
e1,7%0
1,750
1,750
e],2%0
1,250
1,250
.t,2%0
1,250
-f,250
1,250
., 750
-, 750

250
250

1,750
.1,750
»],750
1,750
®1,750
«1,750
1,750
1,750
1,750
1,750
.1,7%0
-l,75%0
1,750
1,750
1,750
=1,780
1,750
1,750

c®1,750

1,750
1,790
1,750
1,750
»1,950
.t 750
.t ,750
1,750
1,750
1,750
1,750
1,750
], 750
1,750
1,750

.1,750
1,750

1,750
1,750
.),750
1,750
1,750
®1,750
1,750
1,750
.1,750
»1,7%0
.1,750
1,750
.1,750
.1,750
1,750
1,750
«1,750
»1,750
1,950
1,250
1,250
i, 250
1,850
wi,250
1,250
1,250
1,250
=1,2%0
1,250
.],250
»1,250
1,250
1,250
»l,2%0
.1,2%0

P/pU2
W1701E=02
bU9IIESNS
$2907E=02
14158002
»3931kw02
56026 =02
3348E-02
+1580Ew02
21063602
«2795ke0)
s6620E02
0330080}
4615€=0}
+2858Ew0!
144oEe0t
«7253E=02
«1823£e0]
o1012Ee0
0259uEe01
+3707Ee01
W24136e0]
+1360Ew01
+1908E=02
¢« 1564E=02
+5100Ee03
«1727€=02
2066802
«3508Ew02
2448ke02
»163ak=02
«20S58Ee02
1479Ee02
12036Ee02
2 3583E=02
2188818e02
«3415E=02
«2285€+02
+3838E=02
224B3ERD2
03072E=02
+5603Em02
1 T084Ew02
+5316Ee02
2 3487Em02
«5456E=02
«3782E=02
+3855£e02
«Tal6Ee02
21023Le0¢
«6903Ee02
«4380Ee02
7331802
«5275Ew02
«0602Ew02
9297E802
«1292Ee0}
218665Ee02
153288002
«B87T4E=Q2
26326E=02
+5658E002
«1137E=0)
«1577Ee0}
21079EeQ}
Wb8b60Ee0?2
08751E=02
1b284Ew02
2 5424Em02
«1090Ew0}
«1527Ee01
2106pE=0}
16827Ea02
»9908Ew02
,6268E=02
«B8118Ew02
2151060
s 2182E=01
+1502Ee0]
»9889E=02
»2552€002
+1887Ew02
213176202
29208002
«4106Ee02
s2781Ee02
+1660E=02
12726Ew02
2 1562E002
,2289Ew02
+3814E=02
+5015E=02
¢34SqEe02
122%6E=02
¢8832Ew02
+3108E=02

[E3]

Table IV.-~ Continued.

PP
+2%uEe02
~,4318E=03
»,8655k=02
«2050E-02
,1583E=01
«3033E=01
J1168E=01
«2569E=02
®,1156E=02
~, 80026400
«44BBE~D]Y
1228001
21818901
«8366E¢00
2125900
“,5359E901
®,3404€400
L104BE®Q0
L6894E+00
J140TEOL
+9965E¢00
1890E*00
«3728E=02
*,2508E=02
©,2670E«03
+3053E=02
+7283E=02
+1259Ew01
261376002
12733E%02
6189E#02
(2239E=02
«G244E02
«1315Ee01
2040E=Q1
W 1190E%01
5308EmQR
215098e01
s6315Ew02
9687Ew02
«3215E=01
Wb0U3E=QY
2894Ew01
e12088Ew0Y
30S0E=0L
1465E=0}
+1522Ew01
296308001
WA0T28e0
14938E0
41968E901
®,5505E01
®,2850Ee08
«2169Ew0}
+8854€w01
+1708E¢00
W« T691E®0Y
+2907EwQY
-, 7886E=01
®, 4099k w0
«3278E=0}
«1325E¢00
+25UBE*Q0
s1193E400
4S43E=0y
°,78453E=01
", 40U4Em0]
23013€w01
21218E¢00
12388900
+115SE400
NCRRL1-LTFY
1005E+00
*, 02401
«6TUgEmDY
+23388400
u700E900
23106400
«1002E¢00
., 6672E02
®,3606E=02
+1777€E=02
.8736Ew02
«1727E201
«7810Ew02
s2835EwQ2
®, 76148002
»,2098Ew02
+53606Ee02
«1490Ee0t
«2576k*0Y
«1222E=03

»,9880L=02

Page 9.

PPO
+0017€Ew0}
«3831Ev04

165B80Fe002
2 2924E002
s1413E=02
2851 7€e03

251326000
2 2460E 900
2 13UBECOV
+B8B65E«0)

«2803E900
+1089E000
034538e0]
«1039Ew0}

425008002
198436003
»3498Ew03

+5289E»02
0 2233Ew02
1 9007E#03

W 1309Ew01
W5612€w02
L 234BEe02

 22204Ee01

2 93U1ER02
1384702

+3341Ee0]
14132001
+5800Ewd2

RTITITLI
s 174BEw0]
454056802

14190801
+1706Ew01
+8735E002

+T796E«01
«2663Cw0]
1479202

+33060Ew02
+147GEe02
+6435En03

162870002
12920E202
2 1336Ee02

PPl
»,2127€e02
*,2953€E02

s4232E02
~,112TEe02
*, 35536802
®,4270Ew02

12808E+00
958 7E901
., 27T40E+00
«,3236E400

2 2042€400
«,1058€e01
»,1189€+00
«, 15996400

+17828002
+5100Ee03
e, 2378k}

«3G018v02
JTUTTEw03
", 6882E%03

86828002
1 14B0EnOR
®,232b6Ew02

WIT1TER0L
12219Ewg2
w,S5016Ln02

¢J019Ewp})
«3548Ew02
»,9743Ee02

«S103€%01
J1168Ew01
*,1072€=01

,4896Ew01
J1311Ee01
., T6R6Ew02

«9101Ew01
«3025E~01
=,5331Ew02

13263Ew02
+4990E903
«,9027Ee03

«31308w02
+3288E=03
*,1088Ew02

PP2
«1578E~03
®,1217E=03

1 8232E002
o12086E~02
s2227E%03
., 1521E=04

+2808E400
16483E00Y
», 32526202
®,1368E201

2 2002E¢00
+5065E=01
«,9132E02
®,2258L=01

(17826002
+6686E%03
+204SEe03

«3801E=02
e1268Ew02
1 4264E=03

s 8682E=02
o3332E%0¢2
W 1199E02

21717Ee0y
«6758E°02
2872002

+3019€E%0}
21216E%0)
WH4T77E-02

2»5103E90)
+2206Ew01
«95uLEmD2

14896Em0}L
21356901
2 9232Ee02

1 9101E=0}
+»3886E901
115806E=01

+3263Ee02
1291€°02
«8001Ee0S

3130602
s1147€Ew02
«3862E03

PP3
,48S2€#02
+2605E°02

L1529E%01
48842802
,4a86E"02
,2282E°02

L1108E401
10218£400
L3549E400
+1968E400

+7188E¢00
J4G7SEC00
12829£¢00
S1758E¢00

b480EwOR
2 3970E%02
W2377Ew02

$1231E%01
(76950 w0
L4T09€702

1299 TE=01
L1852E2018
11238701

,5083¢201

o3108E701
L186SER0Y

(77078004
«4707E001
228248501

21081000
,6B0aEe01
L4120E001

199032901
JOU0RE=01
RITHTT

»2100E400
413526400
,838SE=0Y

276038902
145a6E02
12671£202

2 1322E%01
L, 7182802
246 79E02



1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,730
1,780
®l,?750
®},780
»1,750
l,750
«1,750
1,250
wl,250
wl,250
1,250
«l,250
i, 250
-], 250
1,2%0
1,250
1,250
1,250
1,240
142%0
1,240
1,750
1,750
1,180
1,750
1,750
1,750
1,750
*},750
1,750
*1,7%0
i, 750
el 750
1,750
»{,750
®t,250
l,2%0
],250
*l,250
w],2%0
®],250
®1,250
1,2%0
1,250
1,250
1,250
1,250
1,250
1,250
1,180
1,750
1,750
1,750

.1,250
.1,250

.1,250
.1,250
1,250
.1,250
.1,250
.1,250

., 750

¥3/D
,225
229
225
229
. 225
.225
,228
,229
225
$225
225
225
+22%
223
225
.22
225
.225
.225
. 225
o228
229
2225
225
. 225
b225
0229
. 225
.22%
.22%
1229
225
. 225
' 225
,225
2225
. 225
0225
225
.225
225
0225
.22%
225
.225
+225
o225
.225
,225
225
.225
225
1225
225
,225
225
$225
1225
+22%
,225
,225
229
$225
1229
.225
1225
228
1225
225
$225
1225
,225
,22%
229
.22%
225
22%
.22%
228
22%
,225
225
228
22%
225
.225
225
225
225
229
225
229
228

z1/D

1,250
1,250

*],250

1,250
1,250
1,250
1,250
1,250
1,2%0
1,780
1,750
1,750
1,750
1,750
1,750
1,750
®1,750
1,750
1,780
1,750
1,750
1,750
wl,750
®1,250
1,250
.1,250
»1,250
.l,250
1,250
1,250
1,250
1,250
1,250
1,250
14250
1,850
1,250
1,750
1,750
1,750
1.750

22/D
-1,250
1,259
®),2%0
-1,2%0
®1,250
1,250
1,250
®1,250
=1,250
*1,250
*1,250
1,250
1,250
1,290
*1,250
1,250
1,250
1,250
*1,2%0
1,2%0
1,250
=1,8%0
=1,2%0
1,250
«{,2%0
1,250
1,250
®1,250
1,250
*1,2%0
«],2%0
.y ,2%0
=1,250
*1,2%0
1,250
1,250
=1,2%0
ef,2%0

“t,250°

1,250
., 750
. 750
., 750
- 750
»,950
., 750
., 750
-, 750
-, 750
=, 750
., 750
=, 750
-, ¥50
-, 750
., 750
., 750
-, 750
-, 750
., ¥50

P/pU2
,3708Eea2
«64T6fe02
WBU99Ee02
+5T731Ee02
2 306260Ee02
+8B25Ee02
s6USeEw02
W4T3TER02
+9830Ee02
1302601
«Ba3TEL02
JU9a3Ee02
2 1320E%0}
9978k 02
ST02Ew02
«1337801
179280}
«1135E=01
16223002
«1298Ew01
«9078E=02
«7178Ee02
s1020Ee0)
L1895Ee0]
J1206E=01
2 712%E=02
W1652Em0]
21013Ew01
+8784Ew02
s17226=0)
«23T1E=01
y1618E=0}
+1010E=0}
2 1098Em0y
«T821E=02
«6U03Ee02
2 1533Ew0}
«1891Ee0y
W13176w01
WBb27Ee02
27316002
12038Fe02
¢1394Ew02
2+ 30Tute02
42080802
«2830Ew02
»1666L02
«3526Ew02
42001Em02
e2120E002
3622602
WUB29ER02
+3105Ee02
«1967Em02
«1851Ee0)
+1353E=01
,B8623E=02
21888Em08
+2572E=01
«1701Ew0)
21019€=01
21460Ew0Y
«1052Ew04
+B8051Eew02
+1707E=0}
+2405E=0)
s16%ak=0}
o 1068Ew0}
27428m02
21980€=02
1522802
232028002
«6398ER0Q2
«2919E=02
s1730te02
3683E=02
2738E=02
+1332€6=02
+33U9Ew02
U622€002
28218002
1 19585E=02
,3302ke01
,2597Ew0 4
+105SEe0}
,284TEe01
+3858¢e01
12578E001
.19688001
220afe01
1642Ee01
+1120Ee0}
.2u00Ee01

(3}

Table IV.- Continued.

PP
o140St=01
LG296E=01
. 7399€E%01
«3364E°01
+1389E*01

®,7978t"01
., 4269E201
+2298E=01
,9898E%01
L 1736E400
27292901
«2502E=01
*, 1783E400
®,1020E900
»3330E=01
1830E900
2 3291E400
«1320E¢00
«3966E01
w,1620E400
®,8036E°01
WS273E#01
2 2060E*00
2 3680E+00
L 1569E400
52008701
*, 21586400
*,1050E400
,7907E=0}
1+3036E400
«S5758E¢00
+26TOE*00
21040E+00
=, 1229€+00
®,6266E=01
+8200E901
1819E+00
2 3664E¢00
J1TT8ES00
«T623E°01
s, To41E=02
®,q243E002
«1991E=Q2
96778002
«1863E%01
«8206E"02
12843Ee02
®,1273E%01
®,4101€=02
2460SE02
L 1340Ew0Y
219SEe0]
+9B72E=02
«3881E202
*,3508E%00
*,1873€00
«ToL6Em0L
«3652E400
W8TTSESQQ
+2968E+00
W1063E400
®,2184E+00
®,1134E400
+6639E01
L2984E+00
«5924E*00
+2803E¢00
21163E¢00
., 7699902
*,4014E202
2373E%02
+1050E«01
«1981E=01
8T2SEw02
+3006E=02
*,1589E®01
w,7679E%02
«1817E°0R
1149E=01
+2003E#01}
28153Ew02
12573Ew02
w, 116aE 401
,6906E+00
«1140E400
«B8303E900
15256401
«6809E*00
1 2517E%00
»,497SE*00
=, 2763600
+1268E¢00
«S900E¢00

Page 10.

PPO

1891E201
925302
20974E=02

+U560EwO]
«2365E001
+1385£901

2 8090E=01
21U207E=01
«2458€e01

WT4538001
»3461€e01
«1660Ee0]

o1140E00
+5145Ee01
923242001

«B940Ee0 1
2993801
s 1206Ew01

+ 39038002
»1815Em02
s BBUGE=0]

16157€w02
+3333Em02
+ 2020802

»1892€000
W813ake0)
+4555€e01

11220E¢00
+5534E001
12528201

14340Ew02
«2020E=02
19969E«03

«5801€e02
»3287Em0R
12090Ew02

14019E000
12716E00
«1708E400

PP1

«8938E=02
*,0865E=00
*4386E=02

«230SEe01
=y3807€002
=,1372t w01

«5094c 01
=, 87Q3E=02
=, 3JAS1E=01

V131008
«6805Emg2
*,2658E~01

«1083E¢00
«1871E~01
*,2960E90!

+0908E90}
»1607Ee0}
*,1311€w0}

W 3281En02
«2045Ew03
»,1342k=02

«2510Ew02
®,3068E=03
®, i Sb4ED2

vi116E4Q0
=, 2016Ee03
*,5448€Ev01t

«1026E+00
«1652E=01
=, 2871E~01

«3202E902
+1038Em03
®,14U9Ew Q2

2577Ee02
*,8101E=03
=, 2260E%02

2 1846E400
®,4683L0})
®,1601E200

PP2

18938E%02
«3211€02
13136002

1 2305Ee0)
«8070E02
2 2818E°02

+9094Ee0]
+184SE=014
216718€~02

WT131E208
«R2932E%03
«1232€08

L1085E400
NI
+1840E%03

16908201
+2875€001
o 1163E=01

s3281E=02
J12996=02
L0922F=03

«2510Ew02
+9065E=03
«3117E203

+1116E400
,0207Ew01
216008501

J1026E400 .

W4101Ew0?
W 1981E=01

»3202E%02
W 1234Ew02
1460TE=03

,2577E002
J8589E=03
,2836E°03

218G6E+00
+5206L%01
+1384Ee0}

PP3

+3720€701
s2122E004
W1179E%04

92002901
265000201
128002001

21063400
,8018E%03
,0267Em01

+15008400
+0817E=01
L4968E=0]

J2HGIE 400
215195400
L9238E%01

£ 15886400
110296400
+6585E%01

181668202
14888E=02
,2808E02

$1077€201
«5940€%02
«3104em02

L29518400
217296400
1 9926E=01

+2651E400
BYILIT
+1042€+00

9007E02

WS56QE=02
s 3057€%02

J90T6EC02
J4822E702
J2USaEe02

JO93TE400
JG0G1E*00
22231E400

9N



Y1/D
1,7%0
1,7%
1,780

si,750
1,750
.l,780
},750
1,750
°1,750
*1,750
1,250
e1,2%0
]l,25%0
w250
#1,2%0
=1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,850
1,250

1,250
1,25%0
1,250
1,850
1,2%0
1,250
1,250
1,7%0
1,750
1,750
1,750
1,7%0
1,7%0
1,750
i, 7%0
el,750
el,750
1,750
»1,750
1,750
1,750
*],250

Y2/D
», 250
., 250
-, 250

280

J2%0

(250

250

,250

,250

250

.250

290

250

(250

.250

.2%0

.2%0

.29%0

250

250

4290

1,290

.1,280

¥3/D
225
2228
228
229
2225
225
22%
«22%
225
22%
229
225
e 22%
.22%
1229
225
225
22%
225
228
«225
o225
229
225
s 22%
o229
225
229
228
225
229
275
275
275
275
279
275
278
275
275
278
+278
. 27%
275
275
275
278
2275

z1/D
1,750
1,750
1,750
.1,750
.1,750
-1,750
-1,750
.1,750
«1,750
1,750
»1,250
.1,250
-1,250
»1,250
.1,2%0
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
-1,750
1,750
°1,750
*1,750
*1,750
.1,750
*1,750
=1,250

=1,250

=1,250
1,250
1,250
1,250
1,250
., 750
=, 750
=, 750
e, 7%0
750
., 750
=, 7150
,250
., 250
250
.,250
=, 250
»,250
»,250
250
250
250
1250
+250
«250
250
750
750
«750

« 750
750
2750
2750
1,250
1,250
1,2%0
1,250
1,2%0
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
=1,750
1,750
1,750
1,750
=1,750
1,250

22/p
»,25¢0
., 250
., 250

250

o250

250

250

259

250

1250

250

«250

250

250

250

250

250

1250

250

250

250

«250

2250

250

250

250

1250

250

2250

2250

0250

1,750
1,750
1,750
1,750
®1,750
1,750
*1,750
1,750
®1,750
1,750
=t,7%0
1,750
i,¥50
*1,¥50
1,750
1,750
®(,750
w],750
.],¥50
®1,750
] ,¥%0
*1,750
*1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
.1,750
1,50
1,950
.1,7%0
1,950
1,750
*1,750
1,750
»],750
»1,750
*1,750
1,750
*1,7%0
=1,750
1,750
®1,7%0
1,750
1,750
1,750
.1,950
*1,7%0
1,750
1,750
*1,750
=1,250
1,250
1,250
1,250
.y,2%0
1,250
®1,25%0
®1,250

23/D
225
2275
s rid
+028
241
125
o175
«22%
2715
o325
+ 025
0079
2129
78
1225
4278
+32%
028
078
o 12%
o178
1228
278
328
$ 025
2075
128
175
0225
218
2325
1025
$ 078
o129
o178
225
278
32%
028
4075
w128
2175
o228
278
325
028
0073
128
o178
228
278
328
2025
078
128
175
229
278
0325
0028
073
129
o175
228
278
328
028
078
o123
2175
1225
W 278
«32%
028
078
i
175
225
278
325
028
«075%
129
175
225
278
0328
$ 025
0078
12%
017%
22%
278
+ 329
. 02%

. B/pu?

«3391E=01
12365E.01
1523 =01
2717k =02
J1953Een2
1536k =02
23197602
+43Tuk=p2
02911E202
«1701Ew02
«3620Ea02
12023602
1627Ee02
W334pka02
s GUOSERD2
2 2821Em02
«1601E02
327nEa01
+2566E=01
21040E=0Y
22858Ee01
+3905Ee01
+2563Ee01)
11576E=01
s21T6Ee01
2 1630Ee0}
s1120Ee0}
s2413Ee0]
+3408Ew0l
«2343E001
«1528Ew01)
1618Ee(2
W1432Ew02
26788Ee03
21695Ew02
2008Ee02
+J0BBES02
W2206Ew02
s24068kw02
+2100Em02
2643SEe0S
«2195Ew02
W JULSEe0R
44uyte02
«3213E~02
1 3826E002
+3459Ee02
WjUb1EwOR
«3330Ee02
15316Ew02
+69USEwOR
20983002
+5435E002
W4802EwDR
v2616E002
sUlbute0e
«O09U3Ew02
v9131Emn2
26U4QEwOR2
oT262Ee02
«6531Ee02
13769Ee02
25015Em02
WB665Ew0R
s1149Ee0]
«B04ykw02
«8517E=02
«T726Ew02
UOTSE=02
1BUeTELD2
+1079Ee01
o1439EaQ
2« 1008Ee0}
+8366Ew02
W 7577Ee02
23795Ee02
26375E=02
s1062E=01
«143GE=0]
+1029E=01
v 9608E=02
#8330k w02
o3181Ew02
e 9164Ee02
«1502E01
«20§9E=01)
+14S7E=0])
«2513Ee02
12208Ew02
+1308€-02
21551Ee02
W2761€002
2369 1Eap2
212559E=02
«2796E02

(k)

PP
«1178Ee01
5632800
12376E¢00

®,7559¢=02
*,3908E=02
W2016E02
«1047E=01
«1900E=0)
8679Ew02
23108E002
®,1342E001
®,7045Ee02
«2086E=02
«11G8E=01
«1987E=01
«8153£=02
1 2625€902
*,109%E401}
s, 6744E¢00
«1108E400
28366E¢00
«1562E401
W6731E00
«25USE*00
e, 4B50E%00Q
®,2722E%00
«1285E+00
«5905Ee00
«1189E+01
«96ZUES00
$2390E¢00
=, 2671E=02
v, 2101€002
24678E=0)
s29u4gEw02
«b137Ew02
«9T69E=02
14987Ew02
*,6219EwQ2
®,4518E%02
=, 42u2E=03
«493SE=0R
o 1194Em0Y
«2023€w03
«1057€Ew0}
®.1500E=01
=, 122%€E=01
»,2186€=02
211368901
«2894Ew0!
W4941Em0L
«25uuke0]
©,3026E=01
®,2422E=01
*,7012E=02
+1776Ew01
WHI3BE=0Y
+8S40E=Q1
J8259Ew0)
=,5401Ewp}
®,4369Ew0}
® 1U55Ee(0]
«25T6E=0Y
o 7691Ee01
11352E400
«0627E00Y
®,7430€Em01
®,6113Em0!
©,1701E=04
«U2BUE=DY
«1193E+00
«2121E¢00
+10a0€+00
®,7515Ee0}
*,5880E=01
*,1676E=01
«41063Em01
« 11568000
22105E+00
2 1085E¢00
®,9456Ew01
*,7118E=01
=, 1037E=0}
28602E=01
23108400
2U1T4ERQ0
«2176EQ0
®,0471E=02
*,5268Ew02
®,1745Ew02
s2664Ew02
+7810Ew02
o 13%Ee01
+67008e02
».80078w02
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Table IV.- Continued.

PPO
W2704E000
1313ke00
6658Ew0l

s4343Ee02
22023E%02
W9977E~03

«STT3Ew02

«3278Fw02
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., 750
=,250
=,250
.,250
=,250
*,250
.,250
-, 250
250

¥ 250
«250
+230
250
250
2250
+750
750
«750
»750
2750
750
«750
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
=1,750
1,750
1,750
=1,750
1,750
»i,750
1,250
-t,250
1,250
1,250
=1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
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1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
«1,750
=1,750
1,750
-1,7%0
1,750
1,750
1,250
=1,2%0
1,250
«1,250
1,250
1,250

*1,250
-, 750
», 7150
-, 750
750
750
=, 750
-, 750
®,750
», 750
., Y50
*,¥50
750
750
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W1678Eke02
W6272L=05
W106uE=02
02559F 02
«J241t=p2
+2800E=02
2331E=02
v1520ten2
J1022km02
1 2250E%02
«3072Em02
v3074ke02
8587t w02
2 4291E=Q2
3103602
11072602
+«3629E=02
+5000Ew02
WS9UTE02
28197Lw02
#7838E=02
«6087E=02
«2551ke02
49u3Ee02
W T193Ee02
+8545E=02
1211E=0}
2 1156En01
«9080€Ew02
s U694Ew02
16223Ee02
2 9639E-02
+1166EmQ1L
+1108E=01
21051Ee01
+8108Eeg2
+3250€6w02
W TI2SE=02
«1076E=01
«1331Ew0y
«1301Ew01
o1223Ee0}
29009E=02
2 4620E=03
«1030E=01
s1504E=0]
«1911Ee0}
«1011E=0]
«9626Ew02
109UQE~02
2 1940Ee02
1B027Ew02
0 1299E#01
o 1694EmQ}
s2uB3Leg2
«2Ub3E=D2
«1809Le02
1 TUd3E=03
1160pke02
+2557E=02
+3202Ee02
+3499Ew02
126b66E=02
o1734Ew02
e6160Le0)
21947Ee02
12606Ee02
02982E=02
W1705Le01
2 1559€«01
s1146E=01
W4189Ew02
1019Ee01
+1519kep)
,1882¢8e0}
21343800
11292€0018
+9188€w02
1438Ee02
11065Ee0]
11895k =01
1 2051E=0}
12530€=02
12610E=02
+1842E=02
+»7030Ee03
+«17308e02
12606E=02
13227802
S416Ee02
«311a€e02
2330Em02
W1131Ee02
21 158%Ew02
s234uk=02

(n)

. PP
-, 28B3E=02
®,u030t"03

+2835k=02

6709E202
21076€E=01
*,6955E%02
*,5566E%02
=,2379¢t=02

«1069E=02

«5213E=02

«9006E=02

+1383E%01
®,2127E=01
®,1886E=01
=,9860E°02

J1177E=02

«1349E=01

2560601

«J622E=01
®,6882E01
-, 6288E01

3796E%01
16665E902
22502E%01
+5299E=01
«TUTSEeO!
®,1501E+00
«,1369E¢00
8445E=01
2257601
+3966E%01
+9517€=0)
»1391E¢00
,1258E¢00
®,1131E¢00
=,6733E=01
*,1082€=01

«5200€01

+1187E¢00

2101aE000
®,1738E+00
., 1532E+00
-, 8313Ew01
+2187E=03

«1044ES00

+2316E¢00

+3761E000
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®.9490E=0}
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«1729E¢00

«2940E¢00
*,6315€=02
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®,5674E=03

«2843Ee02
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=, 7281E=02
»,3079E°02

«3897E903
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S94%E=02
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Table IV.- Continued.
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.32%
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1,750
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1,750
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1,250
1,250
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1,750
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1.750
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e, 250
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*,250
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290
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1250
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«250
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«250

1250
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250

«250

250

*250

230

2250

0250

«250

23/D
328
028
«078
. 12%
#17%
225
0 27%
328
s 025
2075
129
2178
225
0279
328
025
4075
125
2175
225
278
325
0028
o 078
o129
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' 228
275
v 328
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075
125
o178
228
278
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028
2075
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228
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0328
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2720ke02
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22272E=01
22711Ee01
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o226uEent
«2891E=0]
2 2507EmQ2
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«0u93t=03
«1741Een2
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+3385E=02
23033Ew02
+2297E=02
«1063Ee02
2 1601Ee02
o234YEe02
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v3015Ew0}
«2865Ee01
21997E=01
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21576Ee0 1
«2266Em01
2729t w01
+2005Ee0]
11951Em01t
o 1380E=01
«1908Ee02
2 1528E=01
12269E001
2911800

(o)

Table IV.~ Concluded.

PP
47578k%02
®, 9389400
~,8380£400
=, 3905E+00
», 207801
«2517€¢00
.5289E400
2 7529E 00
4110000
*,38638¢00
*,188ak+00
«1532E-01
«2376E*00
+5249E*00
8563600
w , 6U39Ee02
°,5831E~02
33818002
,u318Ee0)
+3106E=02
«0908E=QR
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®,1174E%01
*,9423Le02
®,5218E%02
®*,1156E%02
«2625E202
2»564SE=02
«7592E=02
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,8A06E+00
®,L0B5E*00
-, 5389E=01
«2548E00
25257E00
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=, 4120E400
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«2390E+00
W« S274E¢00
+B07BE*00
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PPO
»3548¢e02

«3019E¢00

2 2285E+00

sJleyre02

23552002

«3023€400

«2285E¢00

PP1
+7672E03
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225878400

«317BE+0O0



Y1
.1,749¢
1,750
-1,75¢
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080
=1,2%0
1,250

=, 150
., 750
., 750
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1,250
-1,850
=1,250
=1,2%0
-, 750
., 7548
=, 750
-, 750
-, 750
-, 150
-, 750
=, 250
=250
-,250
., 250
-,?50
=250
250
250
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1,250
=1.250
=1,250
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1,250
=1.250
-1,25¢0
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Y3
. 02%
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05
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028
. 025
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0P8
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025
008
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. 025
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L02%
,02%
,025
,02%
.025
028
L025
L028
,025
.n2s
L0258
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.02%
«02%
.025
028
.05
P
L02%
.025
J0es
L02%
,025
025
028
,028
L02%
,025
L 028
028
L028
o D28
L0258
L0258
.025
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.025
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.02%
L0628
.02%
,025
L02%
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.025
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.n2s

(2%
1,756
LARRAT]
1,750
1,750
1,750
1,750
“1,750
-} ,250
.1,250
-1,250
=1,250
-1,250
1,250
1,250

-, 750
=, 750
=750
~, 750
=, 750
. 750
.. 750
=,250
=250
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.

22
1,780
.1,750
t, 7%
vt ,75n
.1, 780
°1,750
o1, 750
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1,750
1,750
1,750
1,750
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1,780
1,750
“1.750
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1,750
-1,750
=1,750
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«1,7%0
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=1,750
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1,780
1,250
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1,250
1,250
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1,250
1,250
.1,250
1,250
-1,250
1,250
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1,250
1,750
*1,250
1,250
1,250
-1,280
*1,250
1,250
1,250
1,250
-1 ,280
-t ,250
»1,250

1,250

-1,250
1,250
1,750
*1,250
1,250
1,280
1,250
1,250
1,250
-1,250
1,250
+250
~1.2%0

23
N
978
128
T8
.25
275
325
025
JOT8
125
7%
228
275
825
028
o075
o125
175
229
278
«325
J02%
078
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178
225
275
325
NP8
078
129
$175
228
275
28
.02%
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178
223
275
.32%
025
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175
225
278
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LI XY L)
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o174k %10
+IRHE L
«tY0E*10
s18UEe10
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ebb1E+1 L
ob1dE+ 1
74901
JAROTE+1Y
+R1BES1Y
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«TITEC1)
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«307E003
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=, 0R1F+02
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~.137E+03
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®,969F¢03
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»y 730E+03

«319E+00
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®,340E+03
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“2630E+03
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=, 266k~14
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«105E=12
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®,112E-11
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«,18¢E=10
JTLIE=LY
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., 432g-11
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.0
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«220E-11
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Table V.- Covariances for
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“,385E¢07
®,295E+07
*,210F¢07

*,581E+07
-, 824E+07
,332F¢07
“,G04F+07
., 289€407

DP5
118Ee16

235ke16
235E=16
-, aT1t=1b
.0
393 e1s
=, 118E=16

J9G1E=16
L188Ee1S
.0
.0
.0
RITITITY

», 901E=16
°,188Ee1S
.0

W0
IR TTIZNNY
0

®,235k=16
«T06E=] b
»0
o0

0
J118te1b

o0
+0

0

«23SEet b
T118Ee16
+376E01S

W0

J376E=1%
J3T6Ee1S
JOU4LESLD
IO

. 188te15

N
., 188018
.0
o0

0

«S88E017
=,588€=17
*,588E%17
*,388Ee17

o, 118E=18
J118Ee18
«235E936
0
.0

«235Ee16
v, 238Ee16
' 0

0
«235E%16
", 471Em1b
.

0
20
235Ee16

~,a71E°16
W0

®, ATIEnLS

~,471E=16
¥ 0

o0
aT1Ew1b

DP7
Ji10Ces0
«1028010
1602Ee10
«609Ee10
«590E+10
«559E+10
«S922€E410
«GRUES10

«208E+13
«@S0Fe13
«243Le13
«@30E¢13
«21GE413
W199€¢13

»852Ee 12
WB61E012
«B83ISEe12
+T90E¢12
«TIREN12
16856412

2»109E¢10
«150€010
W1dsEerlO
s138Ee30
«129€¢10
s120k¢10

WO3LEeL0
W837Ee10
2618E010
+«S8SEe10
«SubEetD
#90TE+10

«185E¢14
W157€¢14
W152€E+14
144€e1d
«135E¢12
e12%E¢14

e310E+13
«31TEeLS
«30BE+13
0291E413
«RTRE¢13
«283E+13

+4b0Ee09
sQUbEeDQ
U22Ee09
«394E409
«366E¢09

«207E+10
«201E410
«190Ee10
I T8Ee10
2165E+10

«F1uEel0
+BATES1O
+839E¢10
«TB4E*10
W T27Ce10

$297E41]
228BEe 1
W273Ee1t
+255E¢1 1
oR30E%1)

«JOGES1Y
O6R2Ee 1
264UbEey)
2603Ee¢1y
«560Ee11

«843Ee1L
«B17EetL
7730011
27228411
WOT0ES1L

DP8
o, 8278002
v, 3278402
o 124E009
WO23E+06
« 738403
*,506£403
v,829:403
v, 699E¢03

2 146E407
«343Le06
+391E¢05
o, 165E006
0, 2028408
w,168E¢006

«933E¢00
»yS29E¢05
vy 110E+05

1294E¢08

«U93EC0S

+506E408

s 806€¢0)
1314E+0)
«420E002
»,TOGE02
®,106E403
., 956E¢02

+803E004
2080004
01656403
w,TOUEQS
*, 7827403
© 603E403

+ 140208
1 468E¢07
2 183E406
»,186F607
®,159€407
o, 122E407

W101E407
+S10E400
5616408
=, 139E406
®, 18SE¢0S
®,170€406

1RaSE403
1992403
«T0SE+OR
103E¢02
-, 128E¢02

«149E400
216268403
«181C¢03
., 172E+02
®,79%€¢02

2 S67E404
J202€400
a6STECOS
,142E403
,382E403

1100E408
2633€408
215SE¢00
v, 6916403
», 1338408

13922008
¢ 1S2E408
+335€¢04
®,21TE+0Q
»,366E400

1811E009
«233E005
+S56SE*08
2866408
.,955C008



¥l
1,250
1,250
1,250
1,850
1,290
1,750
1,790
1,750
1,750
1,75¢
1,750
1,750
-1,750
1,750
1,750
.1,750
1,750
1,750
1, 75%0
1,250
«1,2%0
1,250
1,250
-1,2%0
«1,250
1,250
=, 750
., 750
150
150
., 750
-, 740
-, 7%0
=,250
-,250
-, 250
250
., 250
., 250
-, 250
251
250
250
$250
250
250
V250

. 150

L 150
L7560
750
750
750
750
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,7%0
1,750
1,750
1,150
1,790
1,750
«1,7%0
=1,75%0
1,750
«1,750
=1,7%0
1,750
1,750
1,250
=1,250
1,290
1,290
1,250
»1,250
-i,250
1,2%0
1,250
1,2%0
1,2%0
1,250
1,290
1,250
1,750
1,750
1,750
1,750
1,750

Y2
1,750
1,750
»1,750
1,730
*1,750
1,780
-1,7%0
-1.750
-1,7%50
1,750
1,750
1,780
°1,250
et.?%0
®1,250
*1,2%0
»1,29%0
»],250
1,250
1,250
*1,2%0
*1.2%0
el 250
1,250
.1,2%0
*1,2%0
1,250
~1,250
=1,250
1,250
*1,250
-1,2%0
1,250
.1,2%0
1.,2%0
*1.250
=1.2%0
*1,250
®1,250
*1.250
*1.,2%0
1,250
*1,2%0
~1,250
*1,.250
=1.25%¢0
*1,2%0
1,250
=1,250
1,250
~1,250
1,250
*1.250
1,250
.l ,.250
-1,250
=1,250
*1.2%0
=1.,2%0
»1,2%0
.1,2%0
1,250
1,250
=1,250
1,250
-1,250
*1,250
1,250

=,750
~.750
. 750
. 750
. 750
".7%0
=.7%0
®, 750
.. 7%
. 750
.. 75¢
. 750
=, 75¢
750
*,7%0
., 7%0
*,750
*.750
", 750
*.7%0
*, 750
®. 750
=, 750
*.750
~.7%0
*. 750

¥3
125
YL
L1es
125
.12%
W25
.125
125
125
128
125
W25
125
L1258
125
128
128
28
L12%
.125
J1es
.128
125
,12%
W12
J128
125
L1268
.12%
.128
W25
L1265
125
J128
J125
.28
.12
128
125
,12%
J12%
.125
.125
.12
125
V125
.125
125
125
.125
.125
125
.125
L1258
J12%
.128
,125
.128
125
125
125
.128
W25
128
125
J125
,12%
,125
,125
V125
2%
125
128
125
.12%
W28
125
.28
.125
.125
125
125
125
.28
.125
.12%
125
.12%
(128
125
.125
J12%
,125
.25

2l
1,250
1,250
1.2%0
1,25¢
1.0%0
1,750
1,750
1,750
1,750
1,750
1,750
1,750

1,750
1,750
1,750
~1,750
*1,750
1,750
=1,750
1,250
=1,250
*1,2%0
=1,2%0
1,250
»1,25¢0
“1,2%0
=, 750
=, 750
=.750
=.750
=.7%0
*.750
=, 7%0
=250
250
=.250
=250
*.250
=.250
-, 250
250
250

. 250
«250
250
«250
.250

« 750
750

+ 750
750
50
«750
«750
1,250
1,250
1,250
1.250
1,250
1.250
1.250
1,750
1,750
1.750
1.750
1,750
1.750
1,750
1,750
1750
*1,750
1,750
1,750
=1,7%0
*1.75¢0
=1,2%0
“1,250
*1,250
*1,250
*1.,250
*1.250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1.250
1,750
1,750
1.750
1,750
1,750

22

»1,7%0
1,780

DP
WRO3Ley
JAbbLe1
+B20E* 1
o In8Eelt
’RARIZ SN
JAbBLeL
«938Ee11
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919811
BT0E+1)
Bl2Ee1
A LIXSR!
90BE 09
2979k ¢009
«9B9F+09
«9S9E+09
90BE+NQ
LBUBE®0O
«TB7E 009
«3a5E*10
+373E¢10
»37TE L0
+366E¢10
JJubEeqO
«323E¢10
+300E¢40
W2S0E+1)
$270E31
2T3E*1Y
W2OHECLL
+250k11
«234E*1Y
217E%11
W16UESL2
W1TTE¢L2
1T9E+12
21T74E+12
W164E*12
«154E+12
«143E¢12
«551E¢12
«S9S5E%12
b0RE*1R
«S83E+12
. S52E*12
S16E+12
W479E9122
W4STE+12
WU93E¢12
+Q9BE®)2
J4B3Ee12
WUSTE+Y2
JURTESL2
J397E¢32
«SH9Ee2
sb30Ee)2
Wb6U3EeY2
2624E+12
+590Ee12
+551E*12
512612
«205E¢12
2265E¢12
+268E+12
«260E+12
2ubEs12
2230E+12
W213E012
+119E¢10
+129E+10
+130E¢10
2 126E+10
«119E+10
«111E+10
«103E¢10
«S64Es L0
+b09E410
«51SE#10
«397E¢10
5658910
5278010
WUB9ES 10
2320013
+250E+13
«253E¢13
L2GSE41T
o212k413
W217E+1S
W201E413
«V19TESL2
861E*12
WRT0E+L2
JB4UE12
«T99ECL2

DPO DPl
+TRABE403 =,6VSke1!
«3A5F¢03 =,137Ee11
2193E+03 854ke12
«114E®03 2109E=11
BB1F 402  ,105E=11
WTSBE+03 =, 269Es]Y
1299€¢03  ,069Ee12
+878Ee02 =,u76E=12
o223Ee¢02 «696Ee] 2
+20BE+02 =,568E~13
«TT2€001 #,139te)3
Q166401 =,994Eeld
+2a4Es01  ,977EelQ
166F¢0) W522E=il
«13VE+0} +129E-13
2900402 «290Ee1}
J128E402  ,276E=13
5987401 e« 10413
P 349E401 =, 785E014
+2%5BE+01 =,355ks14
«3112403 »,39%1Ee}]
RLLIZT}) «38UEe]]
«T60E¢02 689E €12
SUBOE402  ,6B6Ee12
«34TEe02 0313612
2616404 =, 138E«09
«130E¢06 =, 901Ee|}
«TS1E+03 «138£e10
«495€+03 1RTE=10
+ 3556403 135Ee10
A 904Fe00 W062E=10
HA5Fe08 e,110E=09
+251E404 =,959E-{0
W 163E404  »,608Ee1
«11SE+04 =, S00Ee1
W6VLESOE  w,16TEelD
«288E004 =, {78E=}0
+127E404 W 2TTE=1O
«660E$03  ,222E%10
sURSE+03 J123ket0
o STUESOL +G60E=}0
2356400 = ,557Ce]
W 93UEe03 @, 19Tke)0
JAA0L03 ®,227Ee)0
«3O1E403 =,159€e10
«205E¢04 «208E=10
J110Fe04 w, 156Ew10
«637E¢03 @,112E010
JU25E408 e, 284wl
+328E¢03 o,125Ee)1
+126E¢02 =,117Ee12
7396401 ®,301Ee=13
WATTES0L =, 099EwLd
«341E¢01 «331Eey)d
12626401 5331
«STIEe02 »,89%Em=12
«320E¢02 +«3S1Ewi2
«2030002 160680l
$1020402  ,802E=13
1032602 ,204Ee12
«2TSEe0S e, 124afe]0
«139E408 0653t=10
2 TO2E¢00 +112€w09
«518F¢00 +106E000
372F¢00 «107E~09
+821E¢040 «221E=10
238060004 #,354E"10
3138000 o,796E010

(e) page 5.

Table V.- Continued.
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»,526F¢07
*.563F¢07
,484F 907
*,3T3E007
~2715 007

®,Q6UE+0T
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-, U6BF 407
*, 3626407
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1970000
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®,173E¢07
», 1332407
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e, 5816402
»,882E+02

s GdBE04
1782404
498K e03
o RabLe02
e 1768403

3168405
S 1238405
22988408
., 678L403
o, 154L404

L 158E406
+802E¢05
1980E 404
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24376003
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Y1l Y2 Y3 21 22 23 DP DPO DP1 DP3 PS DP? op8
1,750 =,7%0 L12% 1,750 e, T%n 278 RITIXIES 22230408 =, 0068e10 «,308F408 +,901Ev1b sTante12 =,175E¢0%
1,750 @, 750 125 1,750 ,750 328  ,693Ee12  ,171Ee0a *,4B7E=10 «,298Fe08 L0 T e693Ee12  »,290E008

®1,750 =,280 ,125 =1,750 =,2§0 028 ,139E+i0

1,750 =.3%8 128 =1.7%0 *,250 ,O07&%  ,150Fe10

@l ,750 ©,280 125 1,750 w,2%0 ,12%  L152E*10 (120002 *,517te12 o, 886Ee05 ,TO6Ee10 ,1S2Ee10 ,TOSEeO3
1,750 «,2%0 L12% *1,750 e,250 178 147E010 53aEe0t 1028012 +,9uQ€¢08 0 «1@7E010  L287F¢03
e1,750 «,2%0 128 *1,7%0 e,280 229 J1GOES 10 «238F001 o339E=12  «,804E008 0 «100Ee30 «$5aE 002
1,750 =,2%0 ,12% *1,750 «,250 ,275  ,130Ee10  ,133Ee01  ,270Ee12 ,519€¢05 0 «1300¢10 =, Q398002
1,750 <, 250 128 =1,750 «,2%0 328 121E¢10 9TTE00 W 163E=12 =, u8%¢ 408 J118EmY0 W121E010 @, T0TE0R2
1,250 250 ,125 =1,250 =,250 ,029  ,990Eel0 .
1,250 ©,2%0 ,125 =1,230 ~-,250 ,07% ,637Ee10

©1,250 =280 ,125 =1,250 =,250 ,12%  ,64dEe10 8520002  ,163Ee11 e, Se1Fe0s L0 buafe10  ,359Fe08
1,250 =,250 ,12% *1,250 ,250 178 ,62SEe10  ,AY7Ee0Q  (198Ewi2 < ,S61Ee06 L0 1025E¢410  ,190E000
«1,250 ©,2%0 L,12% =1,2%0 »,250 ,22%  ,S91E£e10  ,3026¢02 =,STTEe1d e,a39Fe0s ,235Ee1s  ,591F¢10 ,196E403

21,250 =,280  ,125 *1,250 =,250 ,27%  ,552b¢10  ,208Ee02 ,267Ek~12 ,347E¢00 0 05326410 ,3908403

1,250 ©,250 ,12% *1,250 ©,250 328  ,S13E¢10  ,150€e02 ,135E®12 @,254€e06 ,L118E°16  ,513Ee10 @,d07Ee0}
1,250 «,2%0 ,12% 1.,2%0 e,250 029  ,1ubEeyd

1,250 ®,250 125 1.250 w,2%0  ,07%  ,157Ee10

1,250 ©,280 123 1,250 «,250 (129  159Ee1a  ,218E#06  ,309Ee09 e,142Fe10 L0 «1598¢1a  ,990E407

1,250 « 280 L1288 1,250 =,2%n 178 LTI 1236006 *,121Ew08 o, 1010080 J376E088 15aferq 23372007

1,250 @,250 ,125 1.2%0 »,290 ,22% L 146E*14  ,796E¢05 =, 119E08 o, 115Fe10 37615  ,1a6Eelq  ,309Ce06

1,250 @ 2%0 125 1,2%0 =,250 275  ,136Ee1a  ,S09C¢05 = 589E009 «,8616009 ,9U1E*ls  ,136E¢14 @,61TE06

1,250 «,250 129 1,250 e,250 J2e s126E¢10 2 I00EC05 =, 1108008 o, p31€e09 KITITIITY 21266410 9,743Ee00

1,750 =280 128 1,750 o,250 025  ,294fe1}

1,750 ©,2%0 125 1,790 ©,250 (078 . Y1TEeyl

1,750 <, 2%0 L125 1,750 =,2%0 12% e321E¢13 «209€¢05 =,162E009 o, 193F¢09 o0 «321E013 112E007
1,75 =250  ,125 1,750 =, 260 17§ ,S13Ee13 L 11BEe05  (1J4E=D9 , 2030009 w,188te18  ,311E¢13  ,QQ6Fe06
1,79 =288 L1225 1,750 =,25%0 22% 2204F 1y +S6AE« 04 2197€e0? o, (1720008 W0 W 29uE e} +80SE+0S
1,150,280  ,12% 1,750 e,250  ,27%  ,275E¢13  ,323£¢00  ,980Eel0 we,131Ee09 ,0 22756413 @, 5726405
1,79 @250  ,12%5 1,750 =,250  ,32%  ,255£¢13  ,235€404  116Ee09 ¢,967f408 L0 «255E¢1) ,1122¢00

*1,7%0 =»1,75¢ L1768 #1750 *1,750 40238 W40BEeQQ
®1,750 »1,75¢ 175 =1,750 =1,750 078 sUal1Ee09
©1,750 *1,750 178 *1,750 ®1,750 125  ,04bEe09
1,750 *1,7%0 J178 21,750 =1,7%0 4178 «U352€E¢09 #+I1IEC03 ©,933Ee1R o, 22aF¢08 «388Eey 7 +832€409 +308E¢03
1,750 «1,7%0 179 *1,750 =1,750 .22% 1409000 o 1620401 o ,300Ee1l @, 198005 «,58BE~17 WH409Ee0Q 2175E¢03
“1,750 1,780 JNT75 «1,750 =1,7%0 275 2 382409 +9R3EC00 ¢ 186E0il o ,158F¢05 o, ,588E017 «382E¢09 1670€¢02
1,750 «1,7%0 LTS5 1,750 =1,750 .32% +355£409 «622E¢00 «306E@18  ©,1200008 o, 588Ew17 +355E+09 2180E402
=1,2%0 *1,750 178 1,250 1,780 L0258 o184Ee10
=1,250 ©1,7%8  ,17§ =1,250 1,750 075  ,199L¢10
®l1,250 1,750 L1758 #1,250 »1.750 g2 +201E010
*1,250 *1,750 178 ®1,250 1,750 475 «19SEel0 +1682002 ®,130E0353 o, 120Ee00 o118Em1e 195010 128E000
1,250 =1,750 LTS 1,250 »1,780 228 «185E¢1D 193520018 27288213 <, 1008406 23816 +185E010 «S81Ee03

1,250 1,750 175 1,250 1,750 278 «172E010 «560€+01 «218E13 =, 8268408 o0 «172€¢10 +210E¢03
o175 1,750 329  L160Ee10  ,379MeQ1  Lb22E14 e 616Ee05 L0 o160Ce10  ,029E002
AT e, 750 (025  .BLl2Ee10
o178 ®1,7%  ,075 (B77E410
« 178 1,750 129  L8B6E¢10

=, 750 =1,7%0 178 ®,750 1,750 175 «BODERLD 9070002 ©, 2050712 0, 6340006 ©,238Ee1b ,B60E410 +S20Ee00
",7%0 *1,750 J175  =,750 =1,7%¢0 .22% «B13E010 «56SE402 =,315¢k012 o ,839Fe00 ] +B14Eet0 223ITESQG
®750 1,750 179 =,750 «1,750 .27  ,700E¢10  ,3S2Ee02 ®,720Fe13 e,G18Fe06 L0 o TOOE+10  ,808E003
=750 «1,780 J17S =, 750 *1,750 328 +T05E¢10 201€¢02 o,266Em13 e,310E006 <238kele o T0SE+10 1120003
*,2%0 =i _7%0 178 =,2%50 =),7S0 4025 s26UEeL]
*,250 *1,7%0 L1175 =,250 1,750 -,075  ,285Fe11
*,250 ®1,7%50 L1175 =,250 1,750 123  ,2B8B8tel1} :
“,250 1,750 1TSS =,250 =1,750 178 «2T79ES 1Y #285GE003 =, 131Ew10 e, 1B32Ee07 0 22798011 51a52 408
=250 =1,7%0 175 «,2%0 1,750  ,22%  ,264Ee11  ,116E403  ,2S56kefl e, 15607 L0 J268E411  ,655E¢08
®., 250 «1,7%0 o175 *,250 =1,750 .27% W2UTE®Y) «S52Ee02 23708012 @, 1208407 ] JRUTESLL +202E ¢04
®,250 ©1,7%0 175 =,250 *1,730 325  ,229E¢11  ,307€e02 ,160Ee11 e, 8787006 ,235Ee16  ,229E¢1)  ,261E402
1250 =1,750 o175 «250 »1,7%0 028 «625E+11
2250 *1,750 L1788  ,250 «1,750 078  ,675telt
250 =1 ,750 175 250 »1,7%0 128 2682E4) )
2290 1,750 L1785 ,250 @1,750 L1785 L,662E411  ,619Fe03 s,278€eil =,a3dE607 L0 0626411 ,353E408
«250 ®1,950  L175  ,250 ®1,750 L2278  ,626E411  ,3B1E403  ,982Ee12 w,3730407 e, 8716016  ,620Eef]  ,156Fe08
+25C =1,7%0 178 «250 *1,750 275 ALIT11381 «131€¢403 =, 379kl o, 2880407 e, 071Ce1d +385Ee1 LUUGE$08
«250 =1,7%0 175 4250 =1,750 32% +S43Ee1Y «T09€¢02 150Eeil €, 207607 L0 . «B43Fel] e,3702403
2750 »1,7%0 178 2750 1,780 .02% W TUBEe1)
750 =1 ,.750 o179 2750 =1,780 LO78 «ROBE*LY
«750 »1,750 o178 2750 =1,7%0 128 «B1TEe1L
750 »1,750 178 «750 »t,750 .178 «T92C0Y Y 21108404 = ,198C010 o,0088407 .0 «T92E¢11 +8S0E40%
2750 =1,750 75 2750 ot 780 229 JT50Ee1t +580F03 o,01%Eell ,8192407 0 «7S0Eety +388E+ 09
750 »1,789 .175 750 w1,750 278 oTOOE]E 03182403 1296wl e, 3920007 .0 «TO00Ee1} +821€e08
2750 1,750 L1175 ,750 #1,750  ,328  ,650Eeyt e19SE403  ,160Em3] ,280Fe07 ,4TtEe16  ,&6%0E¢1} w,135E403
1,250 »)1,7%50 «175 1,250 1,780 02% ST93Ee1
1,250 =1,75%0 #1785 1,250 ei,7%0 078 2BSTESLL
1,250 1,780 175 1,250 1,780 135  B86bEet)
1,250 1,750 178 1,2%0 *1,780 178 840Ee1 «BISEAL3 =, 90761l <, 866f¢07 «706E=10 «8G0Lety «37350408
1,250 =1,7%¢ J175 1,250 1,780 225 2 798E¢1Y SGU0E403 =,258Ewll e ab9Ce07 JaTiEels JT9SEey g S1792008
1,250 «1,7%0 «175 1,250 1,780 278 RLTIZE8! «238L+03 +115E@1! =,362F¢07 +338Ee16 «Ta2Ee1y o6152004
1,250 «1,7%0 2175 1,250 =t,750 328 «889Ee1Y 2 165Ee03 s249Eell  »,263E007 ,235E°106 2089E 1Y ¢3G43Ee03
1,750 «1,7%0 175 1,750 1,750  ,02%  ,842E¢11
1,75 =1,7%0 L1775 1,750 .»3,780 ,078  ,909€+{}
1,790 ®1,9%0  ,175 1,750 1,780,128  ,919fe34
1,750 »1,750 2178 1,750 »1,750 179 «B91Ee11 28808403 #3711l =, 837007 «238kele-  ,891Fe1) 23998003

1,750 175 1,750 #1750 ,225  L803Eell  ,302€403  ,615Ee12 «,3530407 w,238Ee16  ,8a3Ee11  ,206060%
1,750 «175 1,750 1,780 278 W7BBEe1] «1618003 +189Eell  o,3%1E¢07 0 o TB8ESL Y sTBIR G0
1,7%0 JIT5 1,750 =1,780 328 #TILESIY «735E002 W 159Eell  «,250E007 =,118Ee18 o 731Ee1) 1328000
*1,750 175 1,750 1,250 028 879E¢09
1,750 2175 ©1,750 »1,2%0 L0778  ,9u9Ee09
=1,750 2175 =1,750 o ,2%0 L1298 s 959E+09
.1,750 175 ©1,750 »1,250 178 +930EC09Q 4 799F¢0} «190Ea13 «,5930005 o, 1188046 2930E409 «T63E00)
-1,75%0 o175 @1,750 »1,250 228 +8B0ES09 «G455E+0] «175¢e13  «,5006F¢09 «118E=16 28808+09 «314Ee03
1,759 2175 =1,750 ©3,2%0 ° (278 28226909 2274E001 ©,221Ee10 o, 3920408 «118E=10 «822E+09 839202
1,750 L1758 =1,75%0 1,250 .32 WTOJES09  (183EeR]  ®,999E~14  ~,208Ke05 ,176C€eie «T63EC09 e, 127002
1,250 o175 1,250 1,280 (025 ,335E¢10

®1,750 1,580 175 ©1,2%50 «1,2%0 2078 «362E010
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Y1l
el 250
*1,250
o], 250
el ,250
1,250
-, 750
., 75¢0

*,7%0
-, 780
-, 750
., 75¢
., 750
250
250
*,250
250
*,250
=250
., 250
250
o250
2250

1
750
«750
750
1,250
1,250
1,250
1,250
1,25%¢
1,2%0
1,2%0
1,7%0
1,750
1,760
1,750
1,750
1,7%0
1,750
1,750
1,7%0
“l,750
«1,75%0
1,750
1,750
1,750
=1,250
wl,25%0
=1,2%0
=1,2%0
=] ,?5%0
=1,250
=1,25%0
1,250
1,2%0
1,250
1,250
1,250
1,250
1,250
1,750
1,780
1,750
1,750
1750
1,750
1,750
1,750
«1,750
-}, 750
1,750
=1,750
1,750
1,750
=1.,25%0
1,250
=1,2%0
«}.25¢
1,250
1,250
=],250
1,250
1,250
1,250
1,250
14250
1,250

-.750
~.7%0

., 750

., 730
-, 750
-, 750

Y3
78
PRRL]
175
7S
o175
o175
.175
175
L
o175
.175
175
178
175
175
175
W75

o178
0175

78
.17

175
175

7S
75
o178
78
TS
o175
7%
o175
#1785
175
W75
W78
o175
75
175
175
175
178
W75
L1758
178
2178
W78
175
ML
o178
175
178
175
178
o178
I75
TS
W75
78
175
175
LTS
W175
o178
78
178
o175
W 178
175
178
178
175

z1
1,250
“1,050
“]l,2%¢
1,250
1,250
-, 750

. 75¢

. 750
-, 750
-, 750
°.750
-, 750
-, 250
=.250
»,250
°.250
. 250
®.250
-, 250
«250
. 250
2250
250
250
»2%0
2250
750
« 750
« 750
» 750
«7%0
«750
« 750
1,250
1,260
1,2%0
1,250
1,250
1,250
1,250
1,750
1,750
1,756
1,750
1,750
1,750
1,750
-1,7%90
«1,750
1,750
.1.7%0
.i,750
.1,7%0
1,750
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1.250
1,250
1,250
1,250
1.750
1,250
1.250
1,750
1,750
1,750
1,750
1,750
1.750
1,750
®1,750
*1,7%0
1,750
*1,750
1,750
*1,750
*1.750
.1,2%0
1,250
»1,2%0
1,250
®1,250
®1,250
.1,250
1250
1.2%50
1,250
1.250
1,250
1,250

22
1,250
el ,250
w},290
1,250
«1,2%0
1,250
1,250
=1,250
vi,25¢0
=1,2%
“1,250
1,250
1,250
1,250
1,250
1,250
wt,250
w1,250
1,250
«],250
e!,250
1,250
o1,250
1,250
-1 ,2%0
»1,2%0
1,250
*1,250
1,250
.1,250
ot,2%0
1,250
=1,250
*1,250
wt,25%0
«1,250
1,250

®1,2%0..

=1,250
-l 280
1,250
o] ,2%0
1,2%0
«1,2%9
1,250
=1,250
-1,2%0
=, 750
=, 750
=, 750
=750
=, 750
a,750
. 750
=750
=750
-, 7%0
*,7%0
. 750
750
», 750
., 750
», 750
~,7%0
-, 750
=, 750
*, 750
=780
e, 750
. 750
. 750
».750
*,7%0
750
v, 750
®,250
®,250
*,2%0
250
v, 230
*,250
., 250
»,250
@50
-, 250
*,25%0
*, 250
-, 250
., 2%0
*,2%0
., 250
*,280
., 250
*,250
*,250

.12
78

328
L02%
078
W28
178
228
.27
328
028
L07%
J1as
il
225
218
.32%
.02
078
125
Nt
229
278
. 328
.02
.078
125

.27%
<328

.27%

DP

JlBbENLID
«300F+10
J335ke1n
+313E¢10
s291E210
J2U2E Y
201801t
L2600k 1Y
«256E¢ 1Y
J2H2E1)
s226E41)
W210E¢1Y
W159E+12
W172E¢12
W178E012
168E¢12
159012
J149Es12
o138E¢12
«535Ee¢12
5776012
«583E¢L2
+SbbES12
+B35E*12
+S00Ee12
JubUECLD
Lal3Ee]2
«UTBECLR
JUB83EN12
NTLIRSF)
JAU3EPLR
WUiUECL2
«385E012
WSTIE®12
WHITESLR
b2UE+12
«b0SEC]2
WST26012
W830EC12
cUG0ESL2
22386412
28TE+12
s 280E¢82
«252E+12
238t 012
223412
“207Ees2
«115E+10
W125E+10
+126E410
1226410
J118Eei0
210BEC)O
+100E+10
«S4TEe10
«SI0ECLO
«597E+ 0
«STRE+1D
WS4TES10
JS11E+L10
WUTSE+10
W 225E+13
W203E013
2 R4SECLY
258813
22%+43
«R10E+13
195813
773Ee12
+835E+12
JBOUEe)2
819E+12
JYISE412
7236412
«bT2E¢12
s 135E+10
s140EX1D
1475910
s143key0
J135E¢10
ft26E€10
f11TECRD
+ST2E*10
«b18BE*10
1625E%10
«b06ESLO
«ST3E+10
+S15E410
2A9TECLO
Jla1ke18
«152E010
#194Ee18
+1USE+14
J14LEvLA
1328018

DPO DPl
s26uFe02 =, TTBE~)IY
W1 E®02 =,0%0E")4
+7S9F 401 216613
sUROE+O] «235E=13
2636003 o, 3Q7fw12
«106E+03 =, 060E=12
BRLEFOR =,58aE=12
5916402 =,519Ew12
2132000 " L132E%10
«126F600 v233Ew10
«815€403 *,107E=]0
+SEVESOS *,315E=1)
o733E004 e ,T74Ee10
4322404 e,733te1]
«275E004 w, 131E=}0
+1B7EG0S 2275810
+S64E#0a o, 298Ce i
«28TE404 s162E=11
o156E404 e, 731Ew]]
JIUIECDS o, 124EwS0
«500E¢00 ~,2600E~10
«244E0N e, ,Ba)E=1)
1226604 ,728Ewi)
JTO1E403  ,914Ew)
«213E404 »379Ee10
1200406  ,333Ew3)
7128403 ©,105Ew10
»463E40% »,8Q0Ee1t
1272402 e, 136E=13
2 773E001 s J26Eet3
U9BE40L  »,381E~1S
+3USECOL 1G2E#13
+S10E¢02 228E=12
«318E002 2207Ew12
V2092402 =,ST4Ee)Y
W 10SE402 ¢ ,919Ee13
«231040% ©,258Ee09
+ 1336405 «191Eel0
«BRBReOY «287E=10
+555E+04 «208E=10
«830E404  =,1108¢09
25048404 =, aS6EwL]
«323E404 2113Ee40
2230400 ©,29%teld
21126402 <,287Eeld
+364Fe01 111EwLR
«3067401 «10BEet2
1 189E¢01  *,516Ew13
696Fe02 o,332Ee12
WU39E902 +578Ew12
2294E 402 o, 27bFe12
22056402 e, 120Ew]3
«173E000 +QTTE®09
113006 ©,132Ee08
JTIIEC0S  «,9806L«09
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DP3

~,225E400
=, 191Ee00
. 149F 006

®,111E406 -

*,199¢E+07
e, 1680407
*, 1296407
®,953E+06

*, 1526408
*, 1267408
*,954€407
«,TO1E¢07

*,517E¢08
*, 4256008
=,320E+08
®,233g008

=,380€408
®,314Ee08
*, 2330008
=, 167€08

®,3920¢08
*,331F008
*,252€¢08
=, 182808

®,159€408
=, 134008
*,106E+08

‘., TBOE 40T

», 891808
©,753E¢08
»,581E+0%
-, 0286409

®,4a4E+06
»,379F+06
=, 2%uE 000
", 218£¢006

o, 1868000
-, 1582400
*,117E¢09
*,8538408

., 85915008
°, 4996 +08
*,386E+08
»,286Ee08

-, 9156009
=, 780E+08
=,603£403
. UB1E+05

®,53484006
®,44SES 06
=,3360 400
®,2496E408

o, 136E010
=,112E¢10
».835¢009

DPS

W118E=1b
*,118E=8

o0
J118kegd

., 235€=10
235E=1s

.0
®,235€=16

o0
981Ee]b
o0
9U1E=1s

282E=~1S

o0
WAT1E«18
WAT1Ee30

W0
L901E018
LQa1Ew16
.0

G71Ee18
s, AY1E"Lb
«,235€=18

JGT1E=16

“,141E=15
., 471ke16

0
«235Eete

J118EeLe

-, 235616
«118E°16
«0

®,471Ee1 b
o0
2383E=16

®,118E~1¢

o0
o0
"o :
SatEete

W0
,941E*16

0
¥0

o0
el18Ee1s

o0
235k %16

.
«118E=10

+376E=15
«IT6E-1S
Salket1s

DP7

W 355E¢10
o 3386E¢10
«313E210
291Ee 10

W256Fe4
«2U3Ee1?
«227€+11
o210E¢1)

W168E¢12
W 159E012
s109E412
e148E412

W S66F+12
5356412
2500E012
cObRENY2

Ae9Ee12
«QauEey2
24108012
+388E¢12

«605€e12
#$ST2€412
a53aEe12
21896k 12

2528412
«238€¢12
223E¢12
1 R07E012

J122E410
2116E910
«108E+10
«100tst0

«ST9E+10
«S68E10
WS11E+10
JUT7SEel0

1 238C013
«22%€13
«210€¢13
1956413

28196412
WT7%E412
J24Ee12
BT2Ee12

143810
«135€010
2126E410
W117E0t0

o506Ee10
373610
2 935E¢10
WA97Ee¢10

s389E014
l01Eers
o132€014

o} o]

3228004
2 138E004
2« G6SE03
«809C¢02

2230€e08
«92TES04
+270Ce04
21908403

« 1186000
+G32€408
«930E«00
®,204E+04

«308E406
W181ke06
«288E 405
w, 1228008

+383€4 00
1566 406
«396E¢05
w,b6a1ke0d

2918006
1131L 008
0058408
18458002

«T60EC0S
23626405
1 23E40%
«T6TESDS

+931Ee03
«375E¢03
1951002
», 1886402

2493ke04d
«191E604
«SUBE+03
15032002

1138407
+398€406
s 1132406
® 1778405

«278E400
s 126E0006
2404Ee0S
WB51E403

+bAAES03
2 272E403
e T2TEe02
o, 116E902

3718008
o1268004
02268003
@, 103E003

+668€007
s 240E407
W613E008



104

Yl
1,25¢
1,7%0
1,750
1,7%
1,750
1,750
1,750
1,750

1,750
«1,750
1?50
1,758
1,750
1,750
1,750
ol,25%0
1,250
»1,25%0
®1,2%0
1,250
ol ,2%0
1,250
., 750
=750
. 7%0
., 750
759
., 71%0
-, 750
=,2%0
®,250
*,2%9
., ?50
-, 250
.,2%0
., 250
«?50
2250

+ 250

Y2
*,250
-, 2%0
=, 250
-, 250
», 250
=.2%0
-, 2%0
-, 250

1,750
“1,7%0
1,750
=1.7%0
e1,7%0
1,750
w1 ,750
) ,7%0
1,750
1,750
.l,750
»1,750
«1,7%0
=1,7%0
1,750
1,750
el,750
1,790
“},750
*1,750
1,759
*1.750
1,750
=1,.7%0
1,750
=1,750
.1,750
1,750
1,750
*1,7%0
=1,750
*1,7%0
1,750
1,750
1,750
*1.7%0
1,750
1 ,7%0
*1.750
°1,7%0
=1,750
*1,7%0
1,750
1,750
1,750
=1.7%¢
1,750
-1,7%0
=1,.750
1,750
1,750
=1,750
=1.75¢
1,750
1,750
1,750
®1,250
=1.250
1,250
*1.2%¢0
=1.250
1,280
1,250
-1,2%0
1,250
*1,250
=l.250
=1,2%0
=1 ,2%0
1,250
1,250
*1.2%0
*1,250
-1.250
*1.,250
=1,25%0
=1,250
«1,2%0
*1,2%0
*1,2%0
1,250
=1,2%0
.1,250
1,250
=1,2%0
1,250
*1,2%0

Y3
175
178
W78
V175
W75
78
o175
75
,225
,225
225
225
.225
225
2%
225
225
225
225
225
.22%
.22%
225
.225
228
229
,22%
,228
,22%
,22%
228
225
225
.22%
728
225
225
L2258
225
225
225
, 228
225
,22%
,22%
228
,22%
225
225
225
,225
228
225
728
225
225
228
L2208
.22
.22%
225
225
2258
.22%
,225
.225
,22%
225
225
L2258
,2258
.22%
228
.2¢5
225
.22
225
.22s
,22%
225
225
.22%
.22%
.22%
,225
228
,225
,22%
,225
228
J22%
228
225
,22%
228

zl
1,250
1,750
1,750
1,750
1,750
1,750
1.750
1,750
1,750
1,750
®1,75%0
*t.750
1,750
1,750
=1,7%0
*1,2%0
1,250
1,250
®1.250
-1,2%0
1,250
1,250
.,750
-, 750
-, 750
., 750
-, 750
.. 750
-, 750
=,250
=,250
=,250
*,250
250
-,250
=250
250
«250
250
250
«250
+250
250

« 750
«750
«750
»750
750
«750
750
1,250
1,250
1,250
1,250
1.250
1,250
1,250
1,750
1,750
1,750
14750
1,750
1.750
1,750
1,750
1,750
1,750
*1.750
°1,7%0
1,750
1,750
=1,250
1,250
=1,250
1,250
1,250
=1,250
*1,2%0
-, 750
., 730
-, 750
-, 750
=, 750
., 750
®,750
*,250
.,250
-,250
»,25%0
=,250
-,250
=,250
250
750
250

22

-, 250

-,250

- 250

-,250

., 250

-, 250

-, 250

., 250

et,?50
1,750
1,750
1,750
1,750
1,750
1,750
*1,750
-1,750
*1,750
1,750
1,750
1,750
1,756
1,750
1,750
=1,750
1,780
1,750
1,750
1,750
=1,7%0
1,750
1,750
1,750
1,750
1,750
1,750
1,750
1,750
17750
1,750
wi, 750
=1,750
1,750
°1,750
1,750
1,750
1,750
=1,750
-1,7%0
1,750
=1,75¢0
*1,750
-1,7%0
1,780
»1,780
.1,750
=1,750
«1,750
1,750
1,750
1,750
1,750
1,750
=1,7%0
*1,250
1,250
=1,250
*1.250
1,250
*1,2%0
1,250
1,230
1,250
*1,2%0
1,250
1,259
e1,2%0
1,250
.l ,28n
1,250
1,250
1,250
1,250
1,290
=1,250
*1,250
1,250
-§,250
1,250
1,290
1,250
.1,2%0
®1,250
1,250
1,280

.32%
. 028

078
128

,02%
L078

.128

Dp
J123E¢10
«2BSE+13
SJOBE+13
WS11E13
+3026%13
L2ROE#1}
J207E¢18
L247E+13
+3B6EC09
«G17E409
fL22E 0P
2409k +09
«38TE+09
JolEe0®
+«335E+¢09
J176E€10
10888410
«190L+10
+185E¢10
175E¢10
J163E10
J1S1E* L0
.T68E¢10
+AI0ECO
1839te10
28138410
s T770Ee10
J19Ee10
667210
250E¢ 1}
270E011
2738011
W264ES1Y
250Eet1
+234k et
«217E411
2591E¢1Y
W639k011
HUBESLY
620E¢11
«S92E¢ 1Y
8538011
Slukety
«TOBE+11
«T6S5E+1Y
STT3ESLY
s TSOE*1L
2 T09E¢1}
Wb63E+ 11
«b15EtY
751kt
B11E*11
B20E411
RALIZ2RS
JT52E+11
2 702E441
b52E*1Y
«T19TESLY
+BGOE+LY
+870E+1)
«B8U3E¢tL
+TOBES 11
JTUSESLY
+892E*1)
+B31E+09
«B98E+09
+908E+09
«BBOESL9
W8338¢09
+778E409
7228409
«317E410
«JU2E10
«346ENL0
«335Ee30
«JITE1O
2297E*10
+275E*10
229E¢ 11
J24TE¢1Y
12508 ¢11
202E¢11
229E¢11
«218E41Y
WIS9ES LY

JAS1Ee12

1632012
160Ee12
«159E¢12
«151E#32
JHQ1ESL2
131E012
+S0bE*12
«SUbEL12
«552E%12

DPO DP1
«50bF+05  =,682E-11
22328405 #,655E*10
«124E 405 +339E=10
CTITEGOU  =,269E=10
«dbAE¢0u +130E=10
W 268F001 s 94dE=1S
«105E€¢0) +150E=34
+BBOE40O0 =, 133E=~18
1316002 ©,200Eet2
+ 78506401 w=,831Eel3
s461E001 +107E=13
7568002 WGU1Es}2
s4a6K¢02 «353Eet2
«282E%02 2136w} 3
W191€¢03 L 665Est)
29976402 W131E=11
«320E¢02 o, ,2B8UfEw}2
+U465€¢03 ,703Emy}
4231€403 e, 122Ew1}
e 124E483 o MT1E"1L
2874E¢03 «T90E=y)
HT1E403 27356011
s270F403 w,261Em1l
«bBI1EVO0Y =, 622Ew]1
«361E405 o, 115E=11
1202403 a0
« 7532403 ToO0Re1l
«337F03 WT11ERL2
2 1UBECO3 e 11UEw]!
6330401 =, 170F=13
2363K¢01 o, 477Ee1d
s222E401 «133Ee14
21948402 +088E=13
«108E¢02 o120€e1}
6518401 =, 124Ee13
«183E403 «153¢e1t
+110E+03 =, 2806812
«T1GE¢0R =, 110Ew12
«142€004 =, 10TEw10
9138903 e 100E=30
s6200¢03 v, 0b0Ee11
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Table V.- Continued.

DP3
“,612F 009

., 1977409
=, 167E+09
“,127E¢09
-, 938E+08

», 18TE¢0S
=, 189F+0%
=, 110E40%

®,100E406
»,782E405
®,583E40%

«,510E900
=, 395F 0006
«,293F 4006

v, 1488+07
", 1148007
-, 831E+00

3536407
2716407
o 196Ee07

=, 488E407

‘=y371Fe0?

»,265E407

s udqre07
» 3420007
®,209E+07

®,429E¢07
*,332E+07
“,237F¢07

®,479K405
*,371E05
", 272840

®, 181800
=.1G1E¢00
*,105E¢00

*,159E407
*, 122407
«, 9027406

*,119E+08
*,9036007
5832407

DP5
«J4iE-1b

*,188L18

.0
20

=,588E"17
,588E=17
-,588E=17

2238E=10
o0
.0

o0
' 0
235k 10

o0
0
«235Ee1b

», 071018
v, 071E%18
0

o0
0
AT1Ee1s

«U71Em1p
«239ke16
*,235E=106

e, 238E=16
o0
-, 118E=18

+118E016
2118E=18
«176E01b

. 118E=16
ETTILITS

o233Ee10
.0
-, 235Le18

sFa1Ee10
0

.
LQd1t=1b

DP7
W123E+14

«302Eey3
«285Ee13
26713
«288%e13

J387E¢00
«361E009
V338E409

1756410
o163E¢10
J151E¢10

«TTGES0
«TI9E+10
1667E4+10

«250E+1)
s8JUEV]Y
1217811

«992E+11
953k 11
oS14Ee11

W TO9E 1)
0636411
615E011

o 752E¢11
«TORE+11
«6S2E+1 Y

RALIZIRY
P TUSEsL]
Wb92E+11

«833E409
«TT7BE4 0O
« 1226409

3178410
+297E+10
2 275E ¢80

«230Ee11
v2lakety
W 190F ety

1518012
13816012
«131€012

DP8
©, 8248408

«10tESQY
+QUBEQS
+1GBE+0L
+1006E 005

«295€e03
«140E«03
2396E002

»108€¢00
«512E¢03
2176403

Wa453Ee00
«212E004
8558403

o 131E00%
+591E¢04
«220E4+04

+316E*0S
+1G0E0S
1493E#0a

oS20L«08
1 2UTE 0S8
«874E404

0 373£408
«183E¢0S
2 T4OL @04

2+UQBESQS
+229E 405
RALIZDT]

+609E¢03
12636403
+890Ee02

+230€004
101800
2 385Ee 03

11516005
Wb128000
+208E 9048

7426008
1259E 005
¢ T204E008



Yl
250
250
250
2250
750
750
L7560
JT50
AT
LY
o THhe

1,250
1,250
1,260
1,250
1,250
1,050
1,250
1,750
1,790
1,7%0
1,740
1,758
1,750
1,750
1,750
=1,750
1,750
1,750
=1,750
1,750
=-1,75n
«1,250
=1,250
~1,25¢0
=1,250
~1,2%0
«],25%n
=1,2%n
1,2%0
1,2%0
1,250
1,250
1,250
1,250
1,250
1,750
1,7%0
1,750
1,750
1,754
1,750
1,756
1,750
-1,750
-], 780
1,750
.1, 750
1,750
=1,75n
-1,25%0
=1,25¢
=1,250
1,290
=-1,25¢
-1,250
1,050
1,25¢
1,25¢
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,780
1,756
1,75¢
1,750
1,75¢
-1,750
1,750
=1,750
=1.7%0
*1.750
1,75
1,250
1,250
1,250
1,250
»l,250
.1,251
®1,2%0

¥2
e1,2%0
.1, 250
1,280
1,250
1,250
1,250
1,250
*1,2%0
.t,250
.1, 200
.1,250
e1,250
1,250
.1,250
1,250
1,250
1,250
et 250
.1,2%0
1,260
-y, 260
1,250
1,250
o1 ,240
.1,250
-, 750
=.750
-, 7480
=.750
.. 780
»,750
-, 750
.. 750
-, 750
-, 750
-, 750
-, 750
-, 750
., 750

- 7680

e1,7%0
1,750
1,780
1,750
=1,7%0
1,750
1,750
1,790
=1,7%0
=] ,780
1,780
1,750
.1,7%0
1,150

¥3

e 2%

£ 225
225
228
225
«22%
225
208
228
225
225
225
225
25
o225
. 225
265
208
.225
225
225
228
225
225
2225

225
P8

225
225
225
225
225
$22%
2228

225
205

$27%
W 275
«27%
275

275

z1
2250
250
250
250
L7580

. 150
LY
L7560
780
750

« 750
1,250
1,2%0
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1.75%0
1,750
1,750
1,78¢
1,750
®1,750
“1.,7%0
1,750
) ,750

S *1,750

1,750
®1,2%¢C
~1,250
*1,2%0
*1,250
=1,280
1,250
1,250
1,250
1.2%0
1,250
1.250
1,250
1.250
1,250
1,750
1.750
1,750
1,750
1750
1,750
1.7%0
1,750
1,750
-t,750
1,750
1,750
*1,750
1,750
e1,25%¢0
®1,250
1,250
=1.250
=1.250
1,250
1,250
1,050
1,250
1,250
1,250
1,050
1,250
1.2%0
1,750
1,750
1,750
1,750
1,750
1,750
1,750
*1.750
®1,750
1,750
1,750
1,750
1,750
1,750
®1,250
*1.250
=1,28%¢
=1.250
*1,25%0
*1.2%0
1,250

22
1,280
.],25¢0
=1,280
1,250
-t ,250
1,250
*1,250
1,250
el ,280
1,290
e1,250
.t,250
1,250
-1,250
-1,2%99
1,250
1,250
1,250
*1,2%0
1,250
1,250
1,250
=1,250
1,250
*1,250

-, 758
-, 750
=750
=,750
=, 750
=,7%0
., 750
-, 750
-, 750
«, 750
750
.. 7%0
., 750
., 750
-, 756
®,78n
=, 750
=, 750
. 750
-,750
=, 750
=,750
»,7%0
150
=.750
750
=750

=,250
-, 290
., 250
=, 250
.,250
»1,750
1,780
®1,750
1,750
3,750
-1,7%0
*1,750
1,750
-1,7%0
=1,7%0
-1,750
~1,7%0
1,750
1,750

bp
WHiSKe1 R
WB07E*) 2
AT L2
JU39Ee)2
RILIXS T
WuS2E*12
«USTE*}2
saudtey?
Ju20E912
392812
LTIV
WHUlE*12
sS8uUE*12
59012
ST2E12
Sult ey
R LLIZ IS
JunIES12
22056012
JRust12
s2ubbe12
22588412
226E912
211E012
W190Ee12
J109E+10
W118Ee10
JV19E+10
«116E¢10
+109E+10
«1U2E¢10
«9U9E 09
W517E010
+SS9E410
LS65Etn
JSUYECLO
«518E¢10
Wu8dke10
Ja49Ee 1D
213013
«230E¢13
2528413
s 225E¢13
2213E413
2 199E 413
,»185E¢13
W T82E¢12
«T90Ee12
«799E12
W TISEeL2
7336412
«bB85Ee12
b36Ee12
J128E010
«13BEv10
L1U0Ee LD
«135E¢10
+128E*10
120410
J111E®) O
SuZEe10
W 58510
+S91E* 10
«S73ke10
+SURE+10
N0TESLO
2UT0L¢10
RELIZST
sludteln
RETIaT
J1G1EeLY
«134Ee1L
125t % 10
ot16E480
«270E4)13
«291E+13
29013
TLLIXZE]
«270E¢13
«2%2E913
s23ute13
«361E+09
«390k %09
+ 394k 009
s 3IB2EC 00
«361E409
+338E¢09
3138909
«163E410
s176E¢)0
«178E*10
+1T2E®10
10638910
#152E°10
»141E¢10

DPO DPL1
cUnUEGOL =, 362810
«S11E00U = ,A33Ee1Y
«209E$00 =, 10TEIV
JIRSF 404 »,390F=10
210Ee0G =, ,338Fei]
129Fe00 2 273E=11
+375E004 «172Ee)0
«192FeNG «603E-11
«106E204 J136E=11
1726008 ,15BEe10
«IHTES03 2392€-11
«STBESNS ©,227Ee1)
970F¢01 ¢, 149E=12
+396E401 2 2U9E=13
J58TE00] CUBUE®L)
3988002 w=,206Ew13
«232F902 =, B4dEwid
«15BEe02 «TH1E"16
+159E405 2172E209
«9BTESOU o, 12LE09
«62TE+OU »,337Ee10
«BUSESDY  e,BT4Ee10
W3BBE404  ,147Ee}0
J2U9E404  ,3UGEw1O
1820Ee01 =,253Ee32
«3u6E+01 o, ,51B8Ee}3
«263E401) 2107Ee13
JUb0EG02 =, 369E=]2
«307€¢02 2675E=13
2136002 o, 2606k%14
21176406 =, 23BEe0B
«TRUESOS o, 158809
+HUSE0S e, {UbE~10
1756405 L 2u3Ee09
29736404 e, 707E=10
+SB5E+08 = 16TE~09
«197E401 W6%9Ew1d
«116E401 «O4dEela
2927008 2635E033
+909E¢01 e,132E"13

(i) Page 9.

Table V.- Continued.

Dp3

*,4G3E408
=+ 503t +08
=, 220E408

®,297¢ 08
*,221Fe08
*.158£4+08

*,313E+08
«,238F008
*.173F+08

®, 129408
=y 101F408
., TULESOT

*, 712€¢05
*,SU9EL05
~,U0SE+0S

®,359E+006
=, 278F+06
»,200E4006

*,186E¢09
", 110€+09
=, 807€008

®,4T73E+08
»,366E408
= 2T1E+08

=, 738E+05
*,5688¢08
=, 4186405

®,422E¢006
~,318E+006
., 2338006

*,106E+10
«,790F+09
*,579E+0%

=, 138E0¢09
=, 1218409
., 8808F408

®,140F+05
", 106£¢0%

,730E+40%
,544E408

PS

«0
CRAIX 3T
«d7iE=3s

JQUIEmLL
Sate=1s
of

e, dT{E=18
,235€=16
WAT1E=1D

*,a71teq0

o0
+235k=106

=,235E918
Jd18teis
W0

W0
«383Ew1s
=,11A8k=18

o0

o0
Falkels

.0
. 941kw16
.0

W0

20
118Emt6

«23SE= 18
0
118E=16

J316ke15
L9081k w16
KTITEITS

W0
o0

-,588€e17
-,588Ee17

.0

DP?7

%12/ X321
«873E412
2839k ey 2

a420€e12
3928012
e364Ee12

1542E¢12
+506E¢32
W4T0E+12

2260012
2116492
e 196E¢12

«109E410
s102E10
2+ 949E+09

«S18E410
W4BUEeI0
CURIF 410

«213E413
«199E¢13
«1BSEL3

o 733ke12
10856012
W636E412

«128E210
«d20Eei0
W111E010

«903E¢10
«S0TE+10
+4T0kv10

«134E01u
2125E+14
I XSY]

W270Ee¢yS
12528913
+234E*13

+338E409
J313E409

W152E¢10
181E¢10

Dp8

«239E0006
+829€¢09%
$«203€005

2738408
«108E406
+305E08%

«257E006
o 116E¢08
$423E 0%

1 783€405
+388L405
21682605

«708E003
W295E403
e 936F 402

1 2808E406
1136008
33738403

+83TE¢00
+336E¢06
2+ 10SE08

2078608
W12TE900
150305

15278003
«225€403
732802

+203E0048
+TOTEO3
«180E¢03

141TEe0T7
162607
CHBBECOS

2 936E+06
44l 0E
o174E 08

1219405
+107E¢03

+848F+03
2«820E003

105.



Yl Y2 Y3 21 22 z3 DP DPO DP1 DP3 DPS P op8
-, 750 =}, 7%0. AL Y LTS P LY ] L0258 ALIES TN
S, 750 @1, 780 L 21% =, 780 1, Th0 378 rrhpege
. 750 =1.75%0 V205 e TS0 =t TSe o125 LRI
=750 =) 750 LPIS = 280 w1 Th 1T% ThlEe]N
-, 150 =1,750 W21%  =,7%, e1,750 225 RILIXIN) X
., 750 «1,75%0 J2TS =, 156 @1, 750 2L ehliFern S1YE 02 =, 210Ea12 <, 369Fe0e .0 W6T2E10 2+ 395E 404
150 1,780 LTS e 740 et 750 328 Jh28k 01N LS eN2 2, 31%Fe12 = 27uFens  ,23Skete Wn28te)0 172b 900
-, 250 «1.750 WRPTH = 280 =1,780 L 028 RXXIZIF!
=250 =1,750 L275 = 250 =1,750 L0758 ,252k+1)
250 1,780 L2715 +=,250 ~1,7%0  ,12%  ,25%Gkel}
-, 250 =1,7%0 L2785 *,2%0 =1,75n 178 JRUTESLY
*,250 =1,.750 W27%  «, 250 =1,7%0 225 230E 1
.,250 =1,7%0 P75 «,250 =1,75n 274 NILILSS) J129F403 = ,171k=1] e, ,106ke07 o0 «218E01Y +101F 05
-,250 1,750 JR715 =,250 1,750 325 «2U3ES 1 «T138¢02 V1GE=12 =, 7TThEe0S +235E"16 ,205Ee11 G70E 400
L250 =1,950 275 ,25C e1,780 628 G241}
L25C ©1,750 L,27% 250 1,788 675 ,697Eeld
2250 =1 ,750 L2278 250 =1,750 128 eGlkeld
P50 =1,7%0 WPT8 250 1,780 178 5858411
o250 =1,750 275 AL TNLY ] 225 553k41t
250 =1,7%0 278 250 21,750 .275 S17Ee11 «313F003 «912E=11  #,253Fen? e aT71E"16 WStTEe1L «202E ¢05
257 =1,780 275 250 o1,78n 325 JHROESY ) «1726408  =,239 =11 =,183E+07 0 2QROES1Y oI 11E¢0S
750 «1,750 279,750 =1,750 025 ,bblEeld
o8 =) 780 L2158 J750 =8, 750 W07Y JT18ERTY
L7560 =1 ,750 W2T6 750 =1, 7808 125 722411
150 @1,7%0 P75 T80 =1, 780 L1TS ,TO0E+L
JT90 =1,.7%0 208 .750 1,75n 22% bn3ESL
750 =1,7%0 278 «750 1,750 275 wh19E 1Y «hNIESOD = 1AbEkCld e JUKE4OT 0 WOI19E+1} «329t +05
J7560 =1,750 P78 750 =1,75n .325% STUESTY 3438405 =,909ke312 =, 2uTRe07 JA471E-16 RILIXIRY +200E405
1,256 «1,750 ,P7% 1,050 1,750 02§, TulE¢1?
1o250 =3280 .275 1,250 =1,7%8 075 ,7S7E¢14
1,240 =1 ,7%0 275 1,250 1,750 129 T65E01
1,250 =1,750 L27S  1,250 1,750 175  ,7u2t¢11
1,250 =1,7%0 «27% 1,250 1,750 22% JTURE+1Y
1,250 =1,750 «275 1,250 1,740 P75 hSBE*1L JUOTESDS @, ,210Fetl =, 3208407 s235E=16 1050k ey v3UtESOS
1,090 =1,750 218 1,250 =1,7%0 .329 «60SEe1) 2736403 =,909Ee12 =,232F¢07 o, ,235t=16 2609k} 172005
1,790 =1, 750 2758 1,790 =1,750 02§  ,Tudfst)
1,7%0 =1 ,780 275 1,750 «1,7%0 075 JBOGESYY
1,750 =1, 750 276 1,750 1,150 (12%  ,R12E+11
1,750 =),750 W27% 1,750 1,750 178 THREN|1
1,750 1,750 D276 1,750 «1,758 225 ,Tubi+id . .
1,750 =1 ,7%0 PTS 1,750 #1,7%0 274 WbUbEY] «SBIEGOS e11UEe12 =, 310Fs07 .0 696F 11 U32E 405
1,756 =1,750 P75 1,7%0 =1,75n . 328 ILIS2 R «2B3E¢03 @, 136ke11 ¢,221E¢07 e,1)18E-1b bUBEST 22274405
1,759 =1,2%0 D275 =1,750 #1,250 025 7776409
1,750 *1,2%0 278 ®1,7%0 1,250 078 JR39E 409
1,750 *1,260 WPTE =1,750 »1,250 ,12%  (RUBE409
S1 7O e1,380 ,27% =1,750 1,250 474  B22E+09
1,750 1,250 L2275 =1,750 «1,250 22§ ,77REV09 -
=lorhe 1,280,275 =1,75%0 =1,250 275 7278409  ,UUREe01 =,360E~13 = 34TE+0S  ,11Bke1b  T2TE409  ,452E¢08
1,750 1,250,275 «1,75%G =1,250  ,82%  ,67SE409  ,262E401 e, 120Ee13 =, 290Fe05  ,176E=16 675t 609  ,20UE03
1,250 «1,25%0 ,27% =1,250 1,250 028 L29htei0 .
=1,250 =1,2%0 P78 =1,250 =1,25n0 075 3208410
1,250 =1,250 275 =1,¢50 =1,25n0 o128 3236410
“1,250 «1,250 ,275 =1,258 =1,254 175 ,%13E+10
=l,25%" =) 250 JR2I% @1, 250 e 280 225 +?87E10
1,250 =1,2%0 W2TS =1,2%C =1,290 2758 2T7E210 21296602 @, BUUE~IU =, 1326408 o0 W277E+10 +148E¢08
*1,25C 1,280,275 1,250 =1,250  ,32%  ,25TE+10  ,TV0Ee01 ,0 ©, 9826405  ,118E=1b6  ,2%7E+10  ,668E+403
=756 =1,2%0 W2TS = 750 =1 ,2%0 L0255 DidE+1)

. 750 =1,2%0 W78 =750 =1,2%0 ,07% 2811t

= IS0 1,280,275 «,15%0 =1,750 LA2% L 234E41 -

s 150 =1 550 275 w756 =1,2%0 175 226411 :

-, 758 =1,250 TR =, 750 1,250 .225 I IXIR]

-, 750 1,250 275 =, TN0 =1,250 275 «200ET1) e116E¢03 «490Eet2 «, 1188407 0 +200Ee1) WA5tEe0d
e 1h0 =1 ,2%0 278 = 750 ef,250 528 W1BGESLY JTUOE402 =,270Ee12 «, BU2FeN6 « 235E=1b «1BoES1] «35SE«04
=1,2%0 275 =250 =1,2%0 025 Jtulbey?

1,250 218 2,250 =1,25%0 Nl W152E¢32

=1,250 P8 = 280 e ,250 128 P154E 412

1,750 275 =,250 1,258 .178 RYLISIF]

=1.250 2T €250 =1,250 228 JIUtESL2 .

+ =1,250 P78 e 250 »1,250 278 1326412 WBS6F+03  ,638Eel)l e, ,B43Fe07 0 132E412  ,352¢405
-1,2%6 218 2,250 =1,250 L3275 1228412 JSASE40S L )BREet L819E+07  ,94iEelb o122E412  ,133E405
1,250 «27% 250 =1,25%0 025 JuT3Ee12

250 =1,2%0 275 PR =1,250 078 «S10E+12

+ 250 =1,250 278 2250 =1,2%0 128 (S16ke12

oPHE ®1,2%0 W27 P50 =1,250 WJ175 ,500Ee12

P50 =1,280 XL L P50 =1,250 2?25 WUT3ENY2?

250 =1,25%0 278 P50 =1,2%0 .27% JUUPEL2 2292F 404 v161Ee30 o, 2B3F40N JATEE=16  LGu2E412 4 116Ee08
250 =1,2%0 208,250 =1,25%0 425 Lu10te12 2197k 04 W136keil =, 206E408 LUTIE=16  ,410E412 PURUESOS
150 =1,.25¢ 275 J75¢ =1,2%0 025 J39IE412

L1506 =1,250 W201%  ,750 =1,258 67 JG28E012

750 <1,350 278 750 =1,250  ,12% JuPTESL2

750 =1,280 278 LI50 =1,258n0 178 JUVTBE$L2

750 =1,250 275 o750 =1,250 .22% . 392E¢12

750 =1,250 275 ,75C =1,250 275 J36AE412  L231Fe04 = 258Ef10 e, 200F408  ,941E=ib 366t 412 2 163E406
L1580 =1 ,250 275 750 =1,250 L32%  L3u0be2 J103E408 =, h3TEsl] e 14TE408 0 «SU0Ee12 639E 405
1,050 =1,250 278 1,250 1,250 6258 5058412

1,250 =1,.2%0 215 1,2%0 =1,25%0 075 ,545ke12

1,250 =1,2S0 LPTR 1,250 =1,25n0 128 SH1EeL2

1,250 =1,_2%0 275 1,250 1,250 178 STIZS T

1,250 =1,25%0 WP1R 1,2%0 =1,050 .22% 508412

1,250 «1,2%48 275 1,2%0 1,250 .275 JAT2E412 22525004 +S53AEel] @, 223E408 o, 235Ee1s W4T2E0y? «200F 000
1,250 =1,2%0 J2TR 1,250 a1,250 .32% JudbEe12 1396900 W 182E=11 =,1h1E¢08 Ja7ik=ib +A39E+2 «922E 408
1,750 1,250 P19 1,750 1,250 .n2s W210E1?

1,750 =t,250 275 1,750 «1,2%0 LY 277012

1,750 «1,250 275 1,790 =1,050 125 JPBUESL2

o750 1 ,2%0 2278 1,75%0 =1,2%0 175 223012

(3) ‘Page 10.
Table V.- Continued.



Y2

=-1,2%0
=1,2%0

=.250
-17%0

=.250
. 250

., 250
=1,.750
1,750
=1.750
=1,75¢0
*1.750
=1.750
1,750
1,780
=1.750
1,750
=1,75¢
1,750
=:.7586
*1.750
*1,750
=1.7%Q
~1.7%0
1,750
=1,750
1,750
*1,759
1,750
1,750
1,750
1,750
*1,750
1,750
1,750
=1,750
1,750
=1,7%0
-1,.7%
-1.7%0
1,780
1,750
1,750

«27%
275

275
$ 275

J218
.275
275
278
.275
275
.275
2758
.275
.275
275
.27%
L2718
275
275
.275
.275
L2715
278
.275
,278
,218
275
275
275
325
,325
L32%
325
325
,325
L3125
325
L3125
L3258
325
325
325
J32%

2zl

1,750
1,750
1,750
-1,75¢0
1,750
1,750
®],75n0
1,750
1,750
*1,7%0
=1,250
=1,2%0
=1,2%0
1,250
1,250
1,250
*1,25%0
1,240
1,250
1,250
1.250
1,259
1.250
1,250
1,750
1,750
1,750
1,750
1,750
1,750
1,7%0
1,750
1,750
1,750
*1,750
1,750
=1,750
1,750
=1,250
*1,250
-1.,2590
*1,250
“1.250
1,250
*1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,250
1,750
1,750
1,750
1,750
1.750
1,750
1,750
1,750
1,750
=1.,750
=1.75¢0
1,750
1,750
1,750
=1.25¢0
*1.250
1,250
=1,250
*1,250
1,250
=1,250
=, 750
=750
=, 750
=750
. 750
750
=, 750
=.250
*.250
=-,2%0
*.250
*.250
~. 290
. 250
« 250
2250
250
«250
250
250
250
750

z2

-t,280
1,280
1,250
0,750
=, 7%0
-, 750
=, 750
-, 750
®, 750
., 750
*, 750
*, 150
°, 750

-, 750

., 750

e, 7%0
. 750
-,750
., 750
*, 7150

=750

228

.07%

- DP
TAR1X2%]
2197k e 2
183E¢12
W102E¢1n
110ke1D
W111E¢10
J108E®10
2102E¢10
+955E+09
887L09
JAB3EeIN
JN22E*10
,S27E310
«St1Ee10
JlbdEeio
«AS52E¢10
+G20E 10
219913
«214E*13
«21TE01}
W 210E+13
«199E¢13
+186E*13
«172E413
obBIECL2
o738E¢12
«JubES2
«T23E12
+HB5E+12
63912
o BOUEe]?
«119E030
0129€010
+130Ee10
126E®1ID
s120E¢10
+112E910
«104F*10
+S06E10
«SUE+10
+552€¢10
«835EL0
+SOTE+1O
W473Ee10
WU39E*10
125E4148
«135E 18
JU3BEVLS
W132E 14
212%E%10
11781
«10BE+14
252E4L3
272E013
«275E¢13
26TESLY
«252E+13
«236E¢13
219613
«335E¢09
«362E409
«366E+09
+3SSE09
«335E409
«313E409
22918 €00
«1S1E¢10
+163E¢10
+165E410
«160E®I0
+151E+10
s14lEeLO
«131E¢10
+b60E+10
«T20Ee10
JRYEYLO
2708E 410
b6TEC10
«b23E*10
«STOE+10
217411
+238E¢ 11
2368011
229E%1)
21TE*1N
«203E¢)}
«1BBE*1Y
2913641
2 SSAE+1Y
«S60E*]!
W8a3kett
WS1AELL
«UBQESLY
«4oSEety
NILIZZY]

DPO DPl
«125€¢04 =, 3a1Ee1}
JTI9EeN3  ,318ke1d
652F001 w,631Le))
2108401 ®,u97E°1]
2220402 =,1%4Ew12
151F402 =,995Ee1 3
9838000 =, (A3Ee]O
6298408 =, 127810
JGG2E*04  ,S30Ew10
W2VIES04 «637Ee]1
+S5398¢01 2 733Ew14
+J16E401 e, 1958013
«273E402 o,711Eei}
«190E%02 231813
+688E405 @, 115E#08
HVOE40S e, 313Ew09
o11TE40S 2100Ew}0
216830¢08 »,207E=Q9
s1a1Ee01 b22Ew10
«630E401  ,RA9EwLY
S01E¢02 e,110Ee12
«805€402 «171E=11
«20SE003 o, 080Eey2

{x} Page 11.

Table V.- Continued.

bp3

=.9398e07
", 6976407

*, 5138409
=, 378F+08

*,260E¢06
=, 1932e0b

*, 1038409
* . TSGEV08

*,J42E+08
*,233E408

*,531€¢08
®, 390405

=,297€¢00
=, 218E¢00

*,138L¢09
", 541E009

*,1138+00

v, 8292408

»,9878¢ 00

", 3056408

*, 2348000

°, 7200004

e, 1702407

DPS

.0
J235Ee16

118Eess
0

«353€w10
e, 118E%16

.0
KTITTIN

«,941Em1b
)0

N
118€e1p

¥0
«118Ewis

Fd1Ew1S

981ke1e

»0
W0

*, 588k

238k01 4

«233Eese

o0

DP7

J197E412
W183E612

+9SSE 09
087F 009

+452E 10
«420F+10

s186Ee13
o173te13

W0U0Ee12
«594Ee12

126010
+108E+10

2G4Y3E010
+a39Ee1D

W117Ee18
¢ 108E014

238E01}

«219Ee13

2918400

W131Ee10

+379E410

o188Ee1

9GSEet L

DP8

J7388008
+383E408

+8892003
«211E403

e1462400
+890E#03

+321€¢08
+213E¢00

0230E¢06
o114L¢06

3736403
+162E403

29298403
«359E¢03

s 223E¢07
18938 ¢08

o TT60006

«380ke06

21582003

0218003

12538004

7020008

«308€e08



1,2%0
1,2%0
1,290
1,250
1,2%0

*.7%0

«750

« 750
«750
750

« 750
«750
1.250
1,250
1,250
1,250
1,250
1.250
1,250
1.7%0
1.7%50
1,750
1,750
1,750
1,750
1.750
*1,750
i, 750
»1,750
*1.75¢
1,750
®1,.750
“1,750
=1,250
*1.250
*1.250
*1,250
1,250
~1.250
*1.,25¢0
-, 750
e T80
-, 750
~.750
=750
., 750
=, 750
=,250
=,250
=.250
=.250
=,250
=.250
*.250

., 750
, 750

=750

23
078
.128
W78
.225
278
325
025
073
J128
.17
.22%

.32%
«028

.22%
.27%

025

078
.125

«178
228

229

bP
B63E¢1Y
WAT0E1 L
«6S0E¢1)
s61SE et
WSTUELY
+533E+11
$651EC1]
2 703E411
«TUIE®LY
+#BIESIL
«652E¢1 L
W609Ee 1
S65Eett
b91E €1
ThEE 1)
+T7SGE+1)
T31Ee
6926011
2BUGE+LY
«b00E®LY
o T721E+09
W TT9E409
JTETE409
+«T63E+00
o T722E 09
W6T75E409
2626E409
«275E410
«29TES}0
«300E210
Ta21321
W2TSE+LO
257k 210
«239E¢10
199E+1}
2158034
21TEe1Y
$210E+1)
«199E¢ 11
RELILI0]
2 173ke1Y
JI31EeL2
Ja1EeL2
J1U3ESL2
+138E+12
131E012
s122E432
«113E¢12
ELIXIY
WWTUEe 2
W4T9ER12
WG6uEe(2
«439Ee12
WU10E082
+1B1E012
WIBIESTE
3928412

- «397E¢12

+385€¢12
+364Ev12
+340ESLR
WS16EvL2
WUB9EeL2
«S0bE*)2
«S12E012
WU9BE*L2
CUBSES12
W438Ee12
JU0TE12
C195E¢12
211E%12
213Fe12
1 207E012
L196E912
«183E%12
o1708¢12
+94BE+09
1026410
«103k+50
«100E*i0
+QUIEL09
»88TE+09
«823E+09
LGUBFe10
+UBUELLO
LUBIE+10
WU75€910
2AU9ES1L0
+U20E+10
+389E¢10
o18GE+13
s199E¢13
201E#13
«195E+13
41858413

DPO DP1
«a05€¢03 «0
«355E¢03 2G5SEwL2
+Ga0Ee0} «182E-11
«293E¢401 ©=,284E%13
+812C¢01 =,213E013
'687C402 «397€012
«GOJED] '.!01%-11
116TES06 =y 123Ee10
;160!000 o0
+164E¢004 =, ,127Ee10
+RBBES0I =, 082Ee1
eG12E401} s124E=13
+131B¢02 2249Ew"13
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DP3

=, 230407

®,216E407

®,205E007

®,230€¢0%

®,952¢¢08

", 782E406

=, S7SEe07

e, 1918008

*, 1370008

e,1502408

°, 6476407

«, 351408

«,179E¢006

DPS

La71Ee1e

., 235616

*, 118816

RTINS

+118E=10

e, 235Le16

J941Ee10

JaT1Ee1s

JaT1Ee1s

238Ee16

., 118E=18

bP7

«333E01y

565E¢11

«000Ee 1]

«bR206Ee09

«239€410

23211281

1138012

3088012

aJ16E¢12

$G07E412

170012

8232400

«3S0Ee10

3132008

2287E¢0S

3812003

+307E¢0]

8616403

2029008

«183€408

+800£00S

+8a8E+08

«139¢¢06

0688E408

+306E¢0}

16328403



1,750

=.250

.. 2%0

., 250

=.250

Y3
328

325
325
325
o325
.35
.325
325
325
<328
«325
» 328
«32%
«32%
«32%
325
325
o325
«325
325
+ 3¢5
325
325
«325
325
o325
«328
325
«32%

21
1.250
1,250
1.750
t1.750
1.750
1.750
1,750
1,750
1,750

1,750
1,750
1,750
*1.750
*1.750
1,750
1,750
1,250
*1.,250
1,250
1,250
~1.250
=1,250
*1,25%0
1.250
1,2%0
1,250
1,250
1,250
1.250
1,250
1,750
1.750
1.750
1.750
1,750
1,750
1.750

22 23
=750 275
=. 750 + 329
-, 750 ,02%
750  L07S
s, 750 12§
-, 750 17§
=, 750  ,22%
., 750 278
-,750 328
-, 250 028
-.250 07§
=, 250 .12%
=.250 W78

..2%0 229
-, 2% ,276
»,250 <326
*,2%0 028
-, 250 07§
,250° 129
., 250 L1715
-. 250 229
.25 ,27%
-, 250 o328
250 028
250 078
=,250  12%

.78

229
=, 250 ,27%
».250 s

».2350 278
»,250 ~.,325%

bP
172L¢1)
s160E¢1}
6358412
«6B5E*12
6930012
6T2E012
6366012
WS9UE12
+SS1E412
al11Ee10
«120E%10
W121€410
«117E%10
«111E010
$108E*10
«963E¢009
«GT0E*10
«S0TEet0

«S13E410°

«Q9TEe10
«UT0E010
JA3VEeLD
W4U0BELID
s116Ee10
2 125E¢14
s1206k414d
W123€E410
J1t6Eeia
2108E410
«101E+18
s 234EV13
W253E¢13
«255E+13
$207E41Y
«23UE¢13
219Ee13
«203E+13

DPO DP1
+981Fe0U 0
2916004 «T28E=1
3380401 2 320E13
1558002 «J10Ee12
3916005 ,1306Ew09
o T6SEe0R @, 218Ee)0
(m} Page 13.

Table V.- Concluded.

DP3

®,700E+08

=, 2382408

*, 3622403

=,202E¢00

*,302¢e 00

7708400

DP5

W4kl e

0

«118E=10

«118Ee16

290kt s

DP7

201608413

#581E¢12

21 963E009

ILIZ3Y )

1016018

«203E013

brg

2875600

1180€406

2320403

03708003

+104K07

«3827000
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