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Summary

An experimental investigation has been con-
ducted to measure the forces, moments, and pres-
sure distributions on a generic store separating from
a rectangular box cavity contained in a flat-plate sur-
face at supersonic speeds. Pressure distributions in-
side the cavity and oil flow and vapor-screen pho-
tographs of the cavity flow field were also obtained.
The measurements were obtained for the store sep-
arating from a flat-plate surface, from two shal-
low cavities having length-to-depth ratios (L/h) of
16.778 and 12.073, and from a deep cavity having
L/h = 6.730. Measurements for the shallow cavi-
ties were obtained both with and without rectangular
doors attached to the sides of the cavities. The tests
were conducted at free-stream Mach numbers of 1.69,
2.00, and 2.65 for a free-stream Reynolds number per
foot of 2 x 108.

Results from the pressure tests and the force and
moment tests indicate that for the two shallow cavi-
ties the cavity flow field was always of the closed or
transitional closed type and for the deep cavity the
flow field was always of the open flow type. Vapor-
screen photographs and oil flow photographs revealed
very complex flow fields for the shallow cavities with
closed or transitional closed flow. These flow fields
included vortices forming at the side edges of the cav-
ities for the cavities without doors or at the edge of
the doors for the cavities with doors, vortices forming
on the store when it was near the opening of the cav-
ity, and regions of three-dimensional flow separation
and reattachment including embedded vortices on
the cavity floor. Although the oil flow photographs
for the cavity floor indicated a very complex flow
for closed and transitional closed flow fields, pres-
sure measurements obtained at several lateral sta-
tions along the cavity floor and on the cavity side-
wall generally indicated very small lateral pressure
gradients for all cavity flow fields. Results from the
oil flow tests and the cavity pressure measurements
indicate that the addition of doors to the sides of
the shallow cavities resulted in an increase in the ex-
tent of flow separation ahead of the cavity rear face
and, at Mach numbers of 1.65 and 2.00, a decrease in
pressure on the cavity floor immediately behind the
front face, and an increase in pressure ahead of the
rear face. For the cavities without doors, the store
had only small effects on the pressure distributions
along the centerline of the cavity floor for all the
cavities tested. Longitudinal pressure distributions
measured on the store when it was located inside the
cavities were essentially the same as the pressure dis-
tributions measured on the floor of the cavities at
equivalent longitudinal positions. The pressure dis-

tributions on the store after it separated from the
shallow cavities were significantly affected by the ex-
pansion wave from the cavity leading edge and by the
cavity impingement and exit shocks. In general, the
variations in store pitching-moment coeflicients and
normal-force coefficients with Mach number, cavity
depth, and the addition of cavity doors could be ra-
tionalized from the store pressure distributions. The
contributions of the different regions of the store to
the overall forces and moments could also be assessed
from the store pressure distributions.

Introduction

At supersonic speeds, the internal carriage of
stores is desirable for numerous reasons such as re-
duced interference drag, lower radar cross section,
and more acceptable thermal environment. Internal
carriage does have, however, some undesirable fea-
tures such as increased aircraft internal volume re-
quirements, more restraints on store geometry and
size, large dynamic loadings on weapons bay compo-
nents when the bay is open, and finally, difficulties
with store separation for certain bay geometries. It
is the latter undesirable feature that is addressed by
the investigation reported in this paper.

Several investigations have been conducted and
reported in the literature to define the aerodynamic
characteristics of stores separating from cavities at
supersonic speeds (e.g., refs. 1 to 8). These investiga-
tions are generally for specific missile configurations
and include only force and moment measurements
on the store. The purpose of the present test is to
provide a data base of both pressure and force and
moment measurements on a generic store separating
from a generic bay cavity. The pressure measure-
ments are required to evaluate the effects of the body-
cavity flow field on the local loadings on the store and
to understand the contributions of these local load-
ings to the overall forces and moments. A generic
store shape was selected to simplify the store flow
field and to make the results more amenable to sim-
ulation by computational fluid dynamics techniques.

Measurements were obtained for the store sep-
arating from two shallow cavities (length-to-depth
ratios (L/h) of 16.778 and 12.073), a deep cavity
(L/h = 6.730), and a flat plate surface at free-stream
Mach numbers of 1.69, 2.00, and 2.65. The cavity
was installed in a flat plate that simulated a generic
parent body. For the shallow cavities, tests were con-
ducted with and without doors installed on the sides
of the cavity.



Symbols

A cross-sectional area of store body, ft2
Cy axial-force coefficient of store,

Axial force

oo

Cm pitching-moment coeflicient of store,

Pitching moment

d0

Cy normal-force coefficient of store,

Normal force

doo
C, pressure coefficient, £2—Px
P oo

store diameter, in.
cavity depth or height, in.

cavity length, in.

L, store length, in.

M free-stream Mach number

P local measured pressure, 1b/ft2

Dt free-stream stagnation pressure, 1b/ft2

Poo free-stream static pressure, b/ ft2

Qoo free-stream dynamic pressure, 1b/ ft2

Tn store model nose radius, in.

R free-stream unit Reynolds number
per foot

T; free-stream stagnation

temperature, °R

0 angular location on store as defined in
figure 4(c), deg

Abbreviations:

FL cavity floor

LOC location

ORF orifice number
RF cavity rear face
ST store

SwW sidewall

Wind Tunnel and Test Conditions

The tests were conducted in the low Mach num-
ber test section of the Langley Unitary Plan Wind
Tunnel (UPWT). This facility is a variable-pressure
continuous-flow wind tunnel with two test sections
that permit a variation in Mach number from ap-
proximately 1.50 to 4.60.

Ahead of each test section is an asymmetric noz-
zle that permits a continuous variation in Mach num-
ber from 1.50 to 2.90 in the low Mach number test
section and from 2.30 to 4.60 in the high Mach num-
ber test section. The test sections are approximately
7 ft long and have a square cross-sectional area of
approximately 16 ft2. A complete description of the
facility is given in reference 9.

The store model was tested at zero angle of attack
relative to the splitter plate for the free-stream test
conditions shown in the following table:

Voo free-stream velocity vector, ft/sec
w cavity width, in.
T cavity longitudinal coordinate relative

Zs

to cavity front face as defined in
figure 3(a), in.

store longitudinal coordinate as
defined in figure 4(c), in.

cavity lateral coordinate relative
to cavity longitudinal centerline as
defined in figure 3(a), in.

cavity vertical coordinate relative to
cavity floor as defined in figure 3(b),
in.

vertical position of separating store
relative to flat plate as shown in
figure 4(b), in.

M | p, Ib/ft2 | Ty, °R R oo, Ib/ft2
1.69 | 1103 585 |1.99 x 108 454
2.00 1254 585 |2.00 x 108 449
2.65 1732 585 | 2.00 x 108 395

Models and Instrumentation

The vertical splitter plate used to simulate the
parent body is shown in figure 1. The basic dimen-
sions of the plate are shown in figure 1(a), and a
photograph of the installation in the low Mach num-
ber test section of the Langley Unitary Plan Wind
Tunnel is shown in figure 1(b.) The plate was 72.8 in.
long and 47.3 in. wide and extended from the floor to
the ceiling of the test section. To simulate internal
carriage configurations, the plate assembly included
a cavity that was 34 in. long, 7.5 in. wide, and 6 in.
deep. Inserts were installed in the cavity to obtain a



cavity length of approximately 29 in. and a width of
approximately 5.7 in. Cavity depth was varied from
0 in. to 4.363 in. A boundary-layer transition strip
was located 0.4 in. downstream of the flat-plate lead-
ing edge. The strip consisted of No. 35 sand elements
spaced 0.086 in. apart and arranged in a row parallel
to the leading edge. As shown in reference 8, this size
grit was effective in causing boundary-layer transi-
tion to occur near the transition strip on a delta wing
model for the range of test conditions of the present
tests. Unpublished boundary-layer surveys from pre-
vious tests using the present flat plate showed that
the boundary-layer thickness at the cavity leading
edge was 0.4 in. for a range of Mach number from
1.69 to 2.65. In order to maintain supersonic flow on
the back side of the plate, previous tests using this
plate have shown that it is necessary to increase the
back side discharge area by inclining the plate 1° rel-
ative to the free stream as indicated in figure 1(a).
Because the flow over the plate ahead of the cavity
was two-dimensional and because the centerline of
the store model was always parallel to the flat-plate
surface, the major effect of this 1° angle was a small
change in the local flow conditions on the plate. For
example, at a free-stream Mach number of 2.65 and
a Reynolds number of 2 x 108, the local plate con-
ditions were 2.61 and 2.044 x 109, respectively. Be-
cause of this small difference, all force and moment
data and pressure data were reduced based on free-
stream conditions rather than local plate conditions.
Figure 1(b) is a photograph of the store model and
splitter plate assembly that includes a shallow cavity
with doors attached to the sides of the cavity. Store
forces and moments during separation were obtained
with the store model attached to an offset sting that
allowed the model to be positioned through a range of
locations from inside the cavity to 13 in. away from
the plate. Store pressure data were obtained on a
separate model that had the same external geometry
as the force model.

Shown in figure 2 are the details of the cavity. The
cavity length L was 29.362 in. for all cavity depths
and was obtained by installing a rear block insert in
the 34.000-in. cavity as shown in figure 2. Cavity
depth h was varied by using floor supports of various
heights. Cavity widths w for the two shallow cavities
were the same and were approximately equal to the
width of the deep cavity. The slight variation for the
deep cavity was a result of using existing hardware
from a previous test. Cavity doors were installed on
the lateral edges of the cavity for part of the test,
and the spacing between the doors was equal to the
cavity width. The doors had a rectangular planform
and had a uniform thickness of 0.125 in. from the

leading edge to the trailing edge. A total of six cavity
configurations as defined in the following table were

tested:

Configuration h L/h w Doors

4.363 6.731 | 5.768 No
2432 | 12.073 | 5.728 No
2.432 | 12.073 | 5.728 Yes
1.750 | 16.778 | 5.728 No
1.750 | 16.778 | 5.728 Yes

0 No

O U N =

Shown in figure 3 are locations of the cavity pressure
orifices. The number of pressure orifices ranged from
86 for the shallow cavities to 100 for the deep cavity.
The locations shown in figure 3(a) are for the cavity
floor, and these locations were the same for the flat
plate and all three cavity depths. The cavity sidewall
orifice locations are shown in figure 3(b). Orifices
were located at the same z-values for all three cavity
depths; however, the values of z were different for all
three depths. Also, there were two horizontal rows of
orifices for the deep cavities and only one row for the
shallow cavities. Orifice locations for the rear block
inserts are shown in figure 3(c).

General descriptions of the force and pressure
store models are given in figure 4. Both models had
the same external geometry that consisted simply
of an ogive nose and a cylindrical afterbody. The
ogive nose was 3.668 in. long and was blunted with
a nose radius of 0.032 in. The models had an
overall length of 24.028 in. and were 1.200 in. in
diameter. A sketch of the force model is shown
in figure 4(a), and the general arrangement of the
force model relative to the splitter plate is shown
in figure 4(b). A sketch of the pressure model and
its sting assembly is shown in figure 4(c). Pressure
tubing from the model was routed through the sting
to the tunnel instrumentation system. The sting
assembly was offset 6.000 in. so that the model
could be positioned inside as well as outside the
cavity. The sting assembly for the force model had
the same external geometry as the pressure model
sting. The store pressure model was instrumented
with 96 pressure orifices with locations as shown in
figure 4(c).

Measurements

Aerodynamic forces and moments of the store
were measured with a six-component strain-gage bal-
ance. Store chamber pressures were measured by
means of a single static-pressure orifice located in
the vicinity of the balance and were accurate to
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approximately +3 Ib/ft2. The chamber pressure
measurements were used to adjust the balance mea-
surements to a condition of free-stream static pres-
sure over the model base. Positive directions of the
store forces and moments are shown in figure 4(b).
The quoted accuracy of the strain-gage balance used
is 0.5 percent of full-scale values, which are normal
force, 150 lb; axial force, 30 lb; and pitching moment,
100 in-1b. Generally the repeatability of the data was
better than the quoted accuracy.

Surface pressure measurements on the pressure-
instrumented store and in the cavity were ob-
tained using electronically scanned pressure (ESP)
transducers, referenced to a vacuum. The overall
accuracy of this system including calibration accu-
racy is approximately 43.0 Ib/ft?2. Tunnel free-
stream pressures were measured with precision mer-
cury manometers which have an accuracy of
0.5 Ib/ft2. After completion of the force and mo-
ment tests and the pressure tests, a limited number
of vapor-screen photographs and oil flow photographs
were taken.

Since the store model and sting assembly were
rolled 90° in order to be in the proper orientation
relative to the vertical splitter plate, the side force di-
rection was in the tunnel vertical plane (see fig. 4(b)).
Therefore the tunnel flow angularity (which varied
from 0.4° at M = 1.69 to 0.8° at M = 2.00 and
2.65) would be expected to primarily affect forces
in the store model lateral plane rather than in the
plane of the longitudinal forces as is normally the
case. Lateral force and moment measurements in-
dicate, however, that even in the lateral plane the
effects of flow angularity were small. Because these
effects were small and because of the lateral symme-
try of the model, the lateral force and moment data
are not presented. No attempts were made to adjust
the model or cavity to correct for flow angularity be-
cause it varies with Mach number and because of the
complexity of the complete model assembly.

Presentation of Results

A complete set of pressure data is tabulated
in tables I through VI and selected pressure data
are presented in figure form as identified in the
following list of figures. A complete set of store
force and moment data is presented in figure form
and is also identified in the following list of figures.
These force and moment data are not tabulated.
Figures 5 and 6, which will be discussed subsequently,
present previously published information on cavity
flow fields; figures 7 and 8, also to be discussed
subsequently, present descriptive information on the
vapor-screen photographs shown in figures 9 and 10.
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‘ Figure
Vapor-screen photographs:
Cavities without doors . . . . . . . .. 9
Cavities withdoors . . . . . . . . ... 10
Cavity oil flow photographs:
Effect of cavity lowfield . . . . . . . . 11
Effect of Mach number:
Zs/d=1083 . . . ... ... ... 12
Zsfd=0 . . . . . . ... .. ... 13
Cavity pressure distributions:
Cavities without doors . . . . . . . . . 14
Summary of cavities without doors . . . . 15
Cavities withdoors . . . . . . . . . . . 16
Summary for cavities with doors . . . . . 17
Store pressure distributions:
Cavities without doors:
Longitudinal distributions . . . . . . . 18
Summary of longitudinal
distributions . . . . . . . . . . .. 19
Circumferential distributions . . . . . . 20
Cavities with doors:
Longitudinal distributions . . . . . . . 21
Summary of longitudinal
distributions . . . . . . . . . . . . 22
Circumferential distributions . . . . . . 23
Store forces and moments:
Cavities without doors:
Effect of cavitydepth . . . . . . . . . 24
Effect of Mach number . . . . . . . . 25
Cavities with doors:
Effect of cavitydepth . . . . . . . . . 26
Effect of Mach number . . . . . . . . 27
Effect of cavity doors:
h=1750, L/h=16.778 . . . . . . . 28
h=2432, L/h=12073 . ... ... 29
Pressure Tables
Configuration h L/h Doors | Table
1 4.363 6.731 No 1
2 2.432 | 12.073 No I
3 2.432 | 12.073 Yes II1
4 1.750 | 16.778 No v
5 1.750 | 16.778 Yes \'%
6 0 No VI

Results and Discussion
A Review of Cavity Flow Fields

In general, data available in the literature show
that at supersonic speeds there are two fundamen-
tally different types of cavity flow fields, which have




been classified as open cavity and closed cavity flows.
The type of flow field appears to be primarily a func-
tion of cavity length-to-depth ratio (L/h). As illus-
trated in figure 5(a), for values of L/h > 13 the cavity
flow field is generally of the closed flow type. For this
case, the shear layer expands over the cavity leading
edge, impinges on the cavity floor, and exits ahead
of the rear face. Typical cavity floor pressure dis-
tributions for this case consist of low pressures in
the expansion region behind the front face followed
by an increase in pressure and a pressure plateau
in the impingement region. Further downstream, as
the shear layer approaches the cavity rear face, the
pressure levels again increase and reach a maximum
value just ahead of the rear face. The local flows over
the cavity front and rear faces for the closed cavity
flow field are very similar to the flows over rearward-
facing and forward-facing steps, respectively. Stores
separating from cavities that have closed cavity flow
generally experience unfavorable separation charac-
teristics. At L/h = 10-13, the cavity flow field is
on the verge of changing from closed cavity flow to
open cavity flow (decreasing L/h) and has previously
been referred to as transitional cavity flow (ref. 10).
For this case, the shear layer turns through an angle
to exit from the cavity coincident with impinging on
the cavity floor, resulting in the impingement shock
and the exit shock collapsing into a single wave. The
corresponding pressure distribution shows that the
extent of the plateau pressures in the impingement
region has diminished and the pressure increases uni-
formly from the low values in the region aft of the
front face to the peak values ahead of the rear face.
Unfavorable store separation characteristics are also
generally associated with these types of flow fields.
For L/h < 10, the high pressures ahead of the rear
face vent into the low-pressure region downstream of
the front face and cause the shear layer to flow over
or bridge the cavity. This type of flow field is gen-
erally referred to as open cavity flow. The pressure
coefficients over the cavity floor are slightly positive
and relatively uniform with the exception of a small
adverse gradient occurring ahead of the rear face that
is associated with the shear layer impinging on the
outer edge of the rear face. Stores separating from
a cavity with open cavity flow generally experience
favorable separation characteristics.

As discussed in reference 8, the transitional cavity
flow field was found to exist in one of two quasi-
steady states and was triggered from one state to
the other by small movements of the separating store,
changes in cavity geometry, changes in Mach number,
etc. One of these states was defined as transitional
closed and as illustrated in figure 5(b) is the same

flow field defined as transitional flow in figure 5(a).
The other state defined as transitional open flow is
apparently an intermediate type of flow that occurs
as the flow changes from transitional closed to open
flow. The pressure distributions for the transitional
open flow differ from those of open flow in that the
pressure gradients on the cavity floor are greater
and negative pressure coefficients occur in the region
downstream of the cavity front face. These negative
pressure coeflicients are believed to result from the
fact that the flow still expands into the cavity for the
transitional open case.

Shown in figure 6 are schlieren photographs from
reference 10 that are representative of the different
types of flow fields identified in figure 5. These
results are for cavities having a depth of 0.5 in., an
approaching boundary-layer thickness of 0.22 in. at
the cavity front face, and a free-stream Mach number
of 2.86. For L/h = 16 the flow field is closed, and
the impingement and exit shocks are clearly two
distinct shocks, as shown in figure 6(a). Decreasing
L/h to 11.6, figure 6(b), results in the impingement
and exit shocks combining into one shock, which is
indicative of transitional closed flow. With a further
small decrease in L/h to 11.2, figure 6(c), the flow
expansion into the cavity is reduced resulting in the
impingement-exit shock being replaced with a series
of reduced strength shock waves that coalesce into
a well-defined shock wave at approximately 1 cavity
length downstream of the cavity and approximately
5 cavity depths above the plate surface. This flow
field is typical of transitional open flow. Decreasing
L/h to 8, figure 6(d), results in the flow bridging
or passing over the cavity, and consequently the
impingement and exit shock waves no longer exist.
This type flow is representative of open flow.

Flow Visualization Results

Vapor-screen tests. Limited vapor-screen tests
were conducted at Mach numbers of 2.00 and 2.65 us-
ing the 2.432-in-deep cavity. The vapor-screen tech-
nique consists of adding water into the tunnel, result-
ing in a fog in the test section that when illuminated
provides information on the location of shock waves,
vortices, flow separation regions, and regions of large
temperature gradients. Detailed information on the
technique is given in reference 11. Figure 7 is a sketch
illustrating the vapor-screen technique as applied to
the components of this study. A sheet of light from
a mercury vapor source is directed through the test
section perpendicular to the sidewalls in order to il-
luminate the fog. The light sheet is moved upstream
and downstream in the test section to investigate the
complete store/cavity flow field. Photographs of the

5



light sheet are obtained with a camera installed in-
side the test section downstream of the light sheet.
Since this camera cannot be remotely focused, the
range of longitudinal positions of the light sheet for
a given tunnel run is limited. The camera remained
focused at z/L = 0.55, and therefore photographs
for only this position are presented.

Salient features of typical vapor-screen photo-
graphs obtained in the present study are depicted
and identified in figure 8. Figure 8(a) is a photograph
of the cavity without doors and shows the area
near the cavity. Vortices that form at the edges
of the cavity as the flow expands into the cavity
are clearly indicated. The bright white lines in the
photograph are reflected light from the intersection
of the light sheet with the splitter plate, cavity floor,
and cavity sidewall surfaces. Two light sources were
actually used to form the sheet of light. One source
was located at approximately midheight of the test
section, resulting in the horizontal shadow from the
store shown in the photograph; the other source
was located at approximately two thirds of the test
section height, resulting in the second store shadow.
A typical vapor-screen photograph of the cavity flow
field with doors attached to the edges of the cavity is
shown in figure 8(b). For this case, the photograph
depicts vortices forming at the edges of the doors
and the location of the impingement shock. The
position of the impingement shock is indicated by the
sharp increase in light intensity that occurs behind
the shock; the increase in light intensity results from
the increase in air density.

Presented in figure 9 are vapor-screen photo-
graphs showing the flow fields of the cavity without
doors (L/h = 12.073) with the store at two sepa-
ration positions. One position is at the maximum
separation distance of 13 in. and the other position
is near the cavity opening. Results presented in fig-
ure 9(a) for a Mach number of 2.00 show that the
cavity edge vortices and the impingement shock ex-
ist with the store at either separation position and
that these characteristics are surprisingly similar for
both positions. An additional barely discernible fea-
ture of the store/cavity flow field with the store at
Zs/d = 0 consists of a vortex that apparently orig-
inates from the surface of the store and is located
between the store and the cavity. This store vortex
(or pair of vortices, as one is probably on the other
side of the store and not in the field of view) is appar-
ently caused by flow expanding into the cavity. The
flow over the store is therefore similar to the flow
over a store at angle of attack with the side of the
store facing the cavity floor being the leeward side.
The existence of this vortex, which will be referred to
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as the store vortex, is more apparent in some of the
subsequent photographs. Similar trends are seen in
figure 9(b) for M = 2.65. These results imply a re-
duced impingement shock angle at this higher Mach
number, as would be expected. Also the store vortex
is more clearly seen than at the lower Mach number.

Shown in figure 10 are vapor-screen photographs
of the cavity/store flow fields for the cavity with
doors (L/h = 12.073). At M = 2.00, figure 10(a),
well-defined vortices occur at the outer edges of the
doors. Also, the location of the impingement shock is
more clearly defined than for the case without doors.
Moving the store into the cavity results in a large
distortion of the impingement shock. At M = 2.65,
figure 10(b), the results indicate that the angle of the
impingement shock is less than at M = 2.00, similar
to the results that were shown for the cavity without
doors. At this higher Mach number, the vortices at
the door edges are smaller and not as well defined as
at M = 2.00; however, the store vortex for Zs;/d =0
is better defined at the higher Mach number.

Oil flow tests. Limited oil flow tests using oil
mixed with a fluorescent dye and illuminated with
ultraviolet lights were also conducted to investigate
the local flow direction on the surfaces of the cavity
and the flat plate. Some of these results are shown in
figure 11 to illustrate the local surface flow for the dif-
ferent types of cavity flow fields that occurred during
this study. For all the oil flow tests, two photographs
were taken in order to cover the complete cavity and
the flat plate regions upstream and downstream of
the cavity. The photographs on the left side of the
figures cover the plate ahead of the cavity and most
of the cavity length except the rear face region. The
photographs on the right side cover the downstream
region of the cavity and the plate surface downstream
of the cavity. The results are presented for M = 2.65
and Zs/d = 10.83. The transitional closed flow case
shown at the top of the figure was the type of flow
field that actually occurred for all the pressure and
force tests conducted with the L/h = 12.073 cav-
ity. The oil flow photographs indicate that inside
this cavity a very complex flow field occurs, consist-
ing of a separated region with reverse flow occurring
over the forward part of the cavity followed by the
flow attaching and remaining attached up to the sep-
aration region that occurs ahead of the rear face. A
pair of vortices are embedded in the second sepa-
rated region. It was found during the oil flow tests
that when the tunnel was first started with the store
model at the maximum separation distance, the flow
field for the L/h = 12.073 cavity was in some cases
of the transitional open type, as indicated by the oil
flow photographs shown in the middle of figure 11.



When the store was moved into the cavity, the flow
field would change to the transitional closed type and
remain of this type for the remainder of the test.
The transitional open flow photograph shows reverse
flow occurring over most of the cavity floor. Another
significant difference in the oil flow photographs be-
tween transitional open flow and transitional closed
flow occurs on the flat plate surface above and be-
low the cavity (as viewed from the perspective of the
photographs of fig. 11) towards the rear region of the
cavity. For transitional closed flow, the flow exiting
the cavity apparently causes flow separation to occur
in this region, as indicated by the large turning angles
of the flow and the coalescing of oil streaks along the
swept separation line. For transitional open flow, the
amount of flow exiting the cavity is much less, and
the separated regions on the upper and lower plate
surfaces apparently do not occur. For open flow, as
shown in the bottom photographs, reverse flow oc-
curs over the rear section of the cavity, and a large
counterclockwise rotating flow occurs over the for-
ward section of the cavity. The shearing stress at the
cavity floor is very small for this counterclockwise ro-
tating flow, as indicated by the lack of oil-streaking
in this region.

Shown in figure 12 are the effects of Mach number
on the cavity oil flows for the L/h = 12.073 cavity
with and without doors and the L/k = 6.730 cavity
without doors. These results are for the store at the
maximum separation distance, Zs/d = 10.83. For
the L/h = 12.073 cavity without doors, figure 12(a),
the oil flows are representative of transitional closed
flow for all test Mach numbers. These flows all have
the characteristic separated flow over the forward
section of the cavity, followed by a flow impingement
region and a separated region with embedded vortices
ahead of the rear face. The separated region on the
flat plate above and below the cavity is also indicated
at all three Mach numbers. The effects of adding
doors to the L/h = 12.073 cavity may be seen by
comparing figure 12(a) with figure 12(b). The most
obvious effects occur in the cavity separated region
ahead of the rear face and on the flat plate above and
below the cavity in this region. The doors appear to
cause the separated region in the cavity ahead of the
rear face to extend further upstream and to increase
the asymmetry of the embedded vortices. In fact,
at M = 1.69, a pair of vortices are shown for the
cavity without doors, whereas for the cavity with
doors only one vortex is indicated. The addition of
the doors also minimizes the effect of the separated
region ahead of the cavity rear face on the flat plate
surface above and below the cavity in this region.
Oil flows for the L/h = 6.730 cavity, which has

an open cavity flow field, are shown in figure 12(c).
This cavity was only tested without doors. At all
three Mach numbers, reverse flow occurs over the rear
portion of the cavity and a rotating flow occurs over
the forward portion of the cavity. At the two lower
Mach numbers, this rotating flow is in the clockwise
direction, and at M = 2.65 in the counterclockwise
direction. The reason for this change in rotation
direction is not known. '

Oil flow photographs with the store close to the
cavity opening are shown in figure 13 for the same
cavity configurations and Mach numbers for which
data were shown in figure 12. These oil flows are
somewhat similar to results shown with the store at
the maximum separation distance.

Cavity Pressure Distributions

Cavities without doors. Cavity longitudinal
pressure distributions were obtained at various lat-
eral positions for the cavities without doors and are
presented in figure 14 for the test range of Mach num-
ber and selected store separation positions ranging
from the position closest to the flat plate or cavity
bottom plate surface to the position at the great-
est distance from the plate (Zs/d = 10.83). Results
obtained at M = 1.69 are presented in figure 14(a)
for all four cavity depths. Pressure distributions pre-
sented in figure 14(a) for 4 = 0, which is a flush
flat plate surface, show that the store model nose
shock impingement location varies from z/L = 0.15
for Zs/d = 1.25 to /L ~ 0.55 for Z;/d = 10.83.
The magnitude of the pressure increase associated
with this shock impingement decreases with increas-
ing store separation distance as a result of the shock
strength decreasing with increasing distance from the
store. Expansions and compressions for the store
base region result in cyclic pressures on the down-
stream end of the flat plate surface at Z;/d = 1.25
and 2.92. At greater separation distances, the shock
and expansion waves from the store base region im-
pinge on the flat plate downstream of the pressure in-
strumentation. The pressure distributions presented
in figure 14(a) that were measured on the floor of the

= 1.750 cavity are representative of closed cavity
flow and clearly show the characteristic low pressures
in the region behind the front face, the plateau pres-
sures in the flow impingement region, and the large
peak pressures occurring in the region ahead of the

. rear face. These general characteristics are shown

for all four store separation positions. The pressure
distributions from the four longitudinal rows of ori-
fices on the cavity floor and the one row on the cav-
ity sidewall collapse into a very narrow band. On
the cavity rear face, however, large lateral pressure
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gradients occur, as indicated by the measurements
from the four rows of orifices, and the magnitude of
the gradients are effected by the position of the store.
This trend would be expected since the store wake
at the smaller values of Z;/d impinges on the rear
face. Peak pressures in the cavity were measured on
the cavity rear face, which was typical for all cavity
depths.

The pressure distributions shown in figure 14(a)
for the h = 2.43 cavity are also representative of
closed or transitional closed cavity flow and are very
similar to the distributions shown for the h = 1.750
cavity. The primary differences in the data for
the two cavity depths are that the pressures in the
separated region ahead of the rear face are greater
for the h = 2.43 cavity and the extent of the plateau
pressure region is less for the h = 2.43 cavity. Also
for this deeper cavity, the position of the store has a
significant effect on the plateau pressure region.

The pressure distributions shown in figure 14(a)
for the h = 4.363 cavity are representative of open
cavity flow, as would be expected for a cavity having
L/h = 6.730. On the cavity floor, the pressure
gradients are small with the exception of the adverse
gradient occurring at the rear of the cavity, which
is due to the shear layer impinging on the rear face.
The lateral pressure gradients on the cavity rear face
are also smaller for this deep cavity than were shown
for the shallow cavities having closed or transitional
closed flow.

Pressure distributions presented in figure 14(b)
for M = 2.00 and in figure 14(c) for M = 2.65 show
similar trends to those observed at M = 1.69 con-
cerning the effects of cavity depth and store separa-
tion position.

Summaries of the cavity floor longitudinal center-
line pressure distributions are presented in figure 15
for all the cavity depths and Mach numbers for which
data were presented in figure 14. Results are pre-
sented in figure 15 for all the store separation posi-
tions for which data were obtained. These data gen-
erally show that for both shallow cavities (h = 1.750
and 2.432) and the deep cavity (h = 4.363) the store
had only small effects on the pressure distributions
along the longitudinal centerline of the cavity floor.
The largest effect of the store occurred on the flush
flat plate surface (h = 0) and consisted of pressure
peaks resulting from the impingement of the store
nose bow shock and from expansions and shocks
originating in the store base region. These peaks
moved downstream and decreased in magnitude as
the store separation distance increased, as discussed
previously.
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Cavities with doors. Shown in figure 16 are
cavity pressure distributions that were obtained for
the cavities with doors attached. Only the shallow
cavities (h = 1.750 or 2.432) were tested with doors
attached. A comparison of these data with the data
presented in figure 14 for equivalent cavity depths
and Mach numbers show that the pressure distribu-
tions in the plateau region of the cavity floor are more
irregular for the cavities with doors. Pressure coef-
ficients obtained on the floor of the cavities in the
flow expansion region immediately behind the front
face were less for the cavities with doors than for
the cavities without doors at Mach numbers of 1.69
and 2.00. At M = 2.65, the minimum pressures in
this region were approximately the same with and
without doors. Also the peak pressures on the cav-
ity floor in the separated region ahead of the rear
face are greater for the cavities with doors at the
two lower test Mach numbers; however, at M = 2.65
peak pressures in this region were less for the cavities
with doors.

Summary plots of the cavity floor longitudinal-
centerline pressure distributions are shown in fig-
ure 17 for the cavities with doors attached. These
results are again presented for the complete range of
store separation positions. These summary plots in-
dicate that, similar to the results shown in figure 16,
the most noticeable effects of the doors on the cavity
pressures occur in the plateau pressure region and
result in more irregular pressure distributions than
were observed for the cavity without doors (fig. 15).
Part of this irregularity at the greater store separa-
tion distances is believed to be due to the impinge-
ment of the store nose shock on the cavity floor. Why
this shock impingement would result in a larger pres-
sure increase on the cavity floor for the cavity with
doors is not understood. Another contributor to the
irregular pressure distributions could be the shocks
off the leading edges of the doors. A comparison of
the results presented in figure 17 with the results pre-
sented in figure 15 also indicates that the onset of flow
separation ahead of the rear face occurs at slightly
smaller values of z/L for the cavity with doors. A
similar trend was observed from results of the oil flow
tests discussed previously.

Store Pressure Distributions

Cavities without doors. Presented in fig-
ure 18 are store longitudinal pressure distributions at
# = 0°, 90°, and 180° for several store separation po-
sitions relative to the flat plate (h = 0) and to the
three cavity configurations. Results are shown for
Mach numbers of 1.69, 2.00, and 2.65 in figures 18(a),



18(b), and 18(c), respectively. Store pressure distri-
butions for the store in the proximity of the flat plate
surface (h = 0) presented in figure 18(a) show only
small effects of the plate on the store pressure distri-
butions. At § = 0°, which is the longitudinal ray fac-
ing the plate surface, several small perturbations in
the pressure distributions occur which are probably
due to the reflection of the store nose shock from the
flat plate. The location of this perturbation varies
from an zs/Ls ~ 0.1 at Z;/d = 1.25 to x5/Ls ~ 0.85
at Zs/d = 7.50. At the maximum store separation
distance (Zs/d = 10.83), the reflected nose shock is
downstream of the store and the pressure distribu-
tions should be representative of the store in the free
stream. The pressure measurements at 8§ = 180°,
which are fewer in number than at 6 = 0°, also indi-
cate slight perturbations in the pressure distributions
that are less in magnitude and always downstream of
the perturbations at 8 = 0°. These perturbations are
also probably due to the reflected shock wave from
the store nose.

Store pressure distributions for the store in the
h = 1.750 cavity flow field shown in figure 18(a)
are much more complicated than in the flat plate
flow field. These data are presented for separation
distances ranging from inside the cavity, Zs/d =
—0.29, to the maximum test separation distance,
Zs/d = 10.83. With the store inside the cavity at
Zs/d = —0.29, the pressures on the store at § = 0°
are very similar to the pressure distribution on the
cavity floor for these same conditions. A direct com-
parison of these data with the cavity data is difficult
to make since the store data in figure 18 are plot-
ted relative to the store coordinate system, zs/Ls,
whereas the cavity data are plotted relative to the
cavity coordinate system, /L. A more direct com-
parison of the two sets of data will be made sub-
sequently using summary figure 19, where the store
data at 8 = 0° are plotted relative to the cavity co-
ordinate system, /L. In the store nose region, fig-
ure 18(a), the pressure measurements at § = 180° for
Zs/d = —0.29 are greater than the measurements at
8 = 0° because of the flow impinging on the store
as it expands into the cavity. For z3/Ls > 0.2, the
pressures at 8 = 180° are slightly less than at 6 = 0°
for this store separation position. The store pressure
distributions at Zs/d = 0 are very similar to the re-
sults obtained at Z;/d = —0.29. At this separation
position, the section of the store from § = 0° to 90° is
actually inside the cavity since Zs is measured to the
store axis of symmetry. Increasing the separation dis-
tance to Zs/d = 1.67 results in significant changes in
the store pressure distributions. The pressure coeffi-
cients at the most forward instrumented locations on

the store nose have maximum values slightly greater
than 0.2 and remain at this level for the greater sep-
aration distances. This incresse in pressure is due
to the store nose section passing through the cav-
ity flow field into the free-stream flow and therefore
being exposed to free-stream dynamic pressure. Fur-
ther back on the store at x5/ Ls =~ 0.15, the pressures
at @ = 0° are much less than would be expected for
the store in free-stream flow (e.g., Zs/d = 10.83) and
are probably due to the expansion waves from the
cavity leading edge intersecting the store in this re-
gion. The large increase in pressure at z5/Ls = 0.4
occurs in the approximate vicinity where the im-
pingement shock intersects the store as determined
from an unpublished schlieren photograph for a cav-
ity with L/h = 16 at a free-stream Mach number of
1.50. An increase in pressure also occurs at 8 = 180°
slightly downstream of the increase that occurs at
@ = 0°. Another large increase in pressure is indi-
cated by the last instrumented station for 8 = 0°.
This increase in pressure is probably due to the end
of the store intersecting the exit shock that occurs
ahead of the cavity rear face, as was also indicated in
the M = 1.50 schlieren photograph. Similar pressure
distributions on the store are shown for Z;/d = 3.33
with the major difference being that the effects of
the expansion wave and shock waves occur at greater
values of zs/Ls because the waves are inclined rela-
tive to the store. For this separation position, the
initial effect of the expansion waves from the cavity
leading edge on the store pressure distribution ap-
parently occurs at z;/Ls ~ 0.15 since the pressure
distributions ahead of this location are the same at
all values of ¢ and are the same as those shown for
the larger separation distances. Also, at this separa-
tion position, the impingement shock intersects the
store at zg/Ls = 0.55, and the exit shock is appar-
ently downstream of the store and does not affect the
store pressures. For the maximum store separation
position, the cavity leading-edge expansion fan inter-
sects the store at z3/Ls & 0.6, and the store pressure
distributions at all values of & are the same up to this
location.

Store pressure distributions presented in fig-
ure 18(a) for the h = 2.432 cavity flow field show
results that are similar to the h = 1.750 cavity flow
field. The primary differences in the two sets of data
are that for the h = 2.432 cavity the effects of the

. impingement shock occur further downstream on the

store and the effects of the exit shock occur further
upstream on the store than for the h = 1.750 cav-
ity. The effects of the cavity leading-edge expansion
waves occur at the same locations on the store for
both cavity depths as would be expected.



Store pressure distributions obtained for the
h = 4.363 cavity presented in figure 18(a) are
representative of the store separating through an
open cavity flow field. With the store located in-
side the cavity at Zs/d = —2.45, the pressures
are essentially constant over the store and approx-
imately equal in magnitude to the pressures on the
“cavity floor shown in figure 15(a) for h = 4.363 and
z/L < 0.8. Increasing Zs/d to 0 results in little
change in the pressure distributions at § = 0° since
this half of the model is still inside the cavity; how-
ever, the pressure distributions at § = 180° are simi-
lar to the distributions on the store at the maximum
store separation distance. With the store positioned
at Zs/d = 2.50, a cyclic distribution occurs in the
pressures beginning at zs/Ls =~ 0.25 and extending
to xs/Ls = 0.6. The initial decrease in pressure of
this cycle is probably due to an expansion wave in-
tersecting the store that is a reflection of the store
nose shock from the free shear layer over the cavity.
The increase in pressure following this initial decrease
is probably due to a series of weak shock waves cre-
ated by reflections at the free shear layer of expansion
waves originating on the model nose downstream of
the nose shock. With increasing store separation dis-
tance, the location of these cyclic pressures on the
store move downstream and the peak pressure am-
plitudes decrease. For values of Zs/d > 8.33 the
existence of these cyclic pressures are no longer ap-
parent. For values of Z;/d of 8.33 and 10.83, a small
pressure peak occurs on the store at zs/Ls ~ 0.45
and 0.6, respectively, and is believed to be due to a
weak shock wave that originates at the cavity leading
edge.

Store pressure distributions that are very simi-
lar to the results shown in figure 18(a) for M = 1.69
are presented in figures 18(b) and 18(c) for M = 2.00
and 2.65, respectively. One of the major effects of in-
creasing Mach number is the downstream movement
of pressure variations on the store that are created
by impinging shock waves and expansion waves.

Presented in figure 19 is a summary of the § = 0°
store pressure distributions for all the store separa-
tion positions that were tested. In this figure, the
orifice positions on the store have been transformed
to the cavity coordinate system z/L so that the store
pressure distributions can be directly compared with
the flat plate and cavity distributions. These plots
are particularly informative when analyzing the store
pressure distributions inside and near the cavity, and
they clearly show that inside the cavity the store
pressures at § = 0° are essentially the same as the
cavity floor pressure distributions. Since these sum-
mary figures include pressure distributions for all the
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store separation positions, the effects of expansion
waves and shock waves on the store pressures can
be more confidently identified because of the orderly
downstream movements of these effects with increas-
ing separation distance. These summary results are
presented for the complete range of cavity depths and
free-stream Mach numbers.

Presented in figure 20 are store circumferential
pressure distributions that were measured at five ax-
ial stations on the store in the flow field of the cav-
ity without doors. These results are presented for
the same store separation positions as for the store
longitudinal pressure distributions presented in fig-
ure 18. These data show that large circumferen-
tial pressure gradients can occur with the store in or
near the opening of the shallow cavities (h = 1.750
or 2.432) but that the gradients decrease with in-
creasing separation distance and are very small at
the maximum separation distance, Zs/d = 10.83.
Very small circumferential pressure gradients were
measured throughout the range of separation dis-
tances for the flat plate (h = 0) and the deep cavity
(h = 4.363).

Cavities with doors. Store longitudinal pres-
sure distributions are presented in figure 21 for the
shallow cavities (h = 1.750 or 2.432) with doors.
These data are presented for the same store separa-
tion positions for which the store pressure distribu-
tions were presented for the cavities without doors
in figure 18. A comparison of the data in figures 18
and 21 shows that the cavity doors have several sig-
nificant effects on the store pressure distributions
and that these effects are generally dependent on
the store separation position. With the store inside
the cavity (Zs/d = —0.29) or at the cavity opening
(Zs/d = 0), the pressures in the store nose region
for 8 = 0° are less for the cavity with doors, indicat-
ing that at the cavity front face the flow is expand-
ing through a greater angle into the cavity. This
greater flow expansion angle also apparently results
in an increase in the peak pressure on the side of the
store facing the cavity opening (# = 180°) and di-
rectly exposed to the flow expanding into the cavity.
The pressures on the aft portion of the store that
protrudes into the high-pressure region ahead of the
cavity rear face are greater for the cavity with doors.
These high pressures also extend further upstream
on the store (zs/Ls =~ 0.8) for the cavity with doors
than for the cavity without doors (zs/Ls =~ 0.9). In-
creasing the store separation distance to Zs/d = 1.67
results in peak measured pressures on the store nose
for the cavity with doors that are of equal value at
6 = 0° and 180° and are approximately two times
the peak values measured on the store in this region



for the cavity without doors. The fact that the peak
pressures for # = 0° and 180° are equal implies that
this axial location, which is the location of the first
pair of orifices, has passed through the expansion fan
originating at the cavity leading edge. The elevated
level of these pressures is probably due to the shock
waves that originate at the door leading edges and
impinge on the store surface ahead of these first ori-
fices. The very rapid decrease in pressure that occurs
downstream of this first pair of orifices is probably
due to the expansion fan intersecting the store sur-
face. The greatest pressure drop occurs along 8 = 0°,
the side of the store facing the cavity. The large in-
crease in pressure that occurs at zs/Ls ~ 0.3 for
0 = 0° is believed to be due to the impingement
shock originating from the cavity floor. As a result
of its inclination relative to the store, the increase in
pressure at @ = 180° due to this shock occurs slightly
downstream of z3/Ls = 0.4. Several oscillations oc-
cur in the pressure distributions on the store between
the increase in pressure associated with the impinge-
ment shock and the increase at z3/Ls =~ 0.9 associ-
ated with the cavity exit shock ahead of the cavity
rear face. Reasons for these oscillations are not clear,
although they may be due to reflections of the door
leading-edge shocks between doors. Increasing the
store separation position to Zs/d = 3.33 results in a
reduction in the pressures at the first instrumentation
station to a level approximately equal to that mea-
sured at this station for the cavity without doors and
also approximately equal to the level measured with
the store at the maximum separation position, which
indicates that the intersection of the door leading-
edge shocks is downstream of this position. In fact,
the increase in pressure at the next pressure orifice
at 8 = 0° suggests that the door leading-edge shock
intersects this side of the store between the first and
second orifice locations. It should be noted that for
this and greater store separation positions the store
is beyond the edge of the opened doors (w/2d = 2.86)
such that the increase in pressure associated with the
door leading-edge shock waves will be greatest on the
side of the store facing the cavity (§ = 0°) and will be
located upstream of the increase on the opposite side
of the store associated with these shock waves. This
trend is observed in the data. At Zs/d = 3.33 the de-
crease in pressure resulting from the expansion wave
from the cavity leading edge is initially indicated on
the side of the store facing the cavity (6 = 0°) at the
fourth orifice location, or z5/Ls = 0.1. Also at this
store separation position, the increases in pressure as-
sociated with the cavity impingement and exit shocks
are further downstream on the store than occurred
at Zs/d = 1.67. Increasing the store separation po-
sition to Zs;/d = 5.00 results in even further down-

stream locations of the impingement on the store of
the door leading-edge shocks, the cavity leading-edge
expansion, the cavity impingement shock, and the
cavity exit shock. At the maximum store separation
position, only the effects of the cavity door shock
(zs/Ls = 0.42) and the cavity leading-edge expan-
sion (zs/Ls = 0.58) are apparent, as the other shock
waves are located downstream of the store.

The results presented in figure 21(a) for the h =
2.432 cavity, when compared with the results pre-
sented in figure 18(a) for a cavity of the same depth
without doors, show that the effects of cavity doors
on the store pressure distributions are very similar to
the results shown for the h = 1.750 cavity.

As can be seen by comparing figures 21(a), 21(b),
and 21(c), one of the primary effects of increasing
Mach number on the store pressure distributions for
the cavity with doors is a downstream movement on
the store of the pressure variations created by the
shock waves and expansion waves originating in the
cavity.

Shown in figure 22 is a summary plot of the store
longitudinal pressure distributions at § = 0° for the
cavity with doors at all store separation positions
tested. In this summary figure, the store orifice
locations have again been transformed to the cavity
coordinates z/L so that the store data for the store
positioned inside the cavity can be directly compared
with the cavity data in figure 17 and with the store
data for the cavity without doors in figure 19. A
comparison of figures 22 and 17 shows that the store
pressure distributions are very similar to the cavity
floor pressure distributions when the store was inside
the cavity or near the cavity opening. Because the
summary plots are included for all store separation
positions and because all plots for a given cavity
depth and Mach number are presented on the same
page, it is somewhat easier to track the impingements
of the shock and expansion waves on the store surface
with varying separation position than could be done
in figure 21. These results support the discussions
and findings from the data presented in figure 21.

Store circumferential pressure distributions for
the shallow cavities with doors are shown in figure 23
for all three test Mach numbers. A comparison

-of these data with the store results presented in

figure 20 for the cavity without doors shows that in
some cases the presence of the doors on the cavity
results in larger circumferential pressure gradients on
the store and that these gradients persist to greater
values of Z;/d.
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Store Forces And Moments

Cavities without doors. Shown in figure 24 is
the effect of cavity depth on the longitudinal aero-
dynamic characteristics of the store as it separates
through the flow field of the cavities without doors.
At Mach 1.69, figure 24(a), the maximum pitching-
moment coeflicients for the store separating from the
two shallow cavities (h = 1.75 or 2.432) are much
greater than from the flat plate (h = 0) or the deep
cavity (h = 4.363). The values of Cy, peak shortly
after the store leaves the shallow cavities and de-
crease with further increases in separation distance
such that at the maximum separation distance the
pitching moments are approximately zero. This vari-
ation in pitching moment is typical of closed or tran-
sitional closed cavity flow, which, as shown previ-
ously from the cavity pressure distributions, occurs
for the two shallow cavities. The cavity pressure data
also showed that the flow field for the h = 4.363 cav-
ity was of the open flow type, which is also indicated
by the pitching-moment coefficients presented in fig-
ure 24. An examination of the store pressure distri-
butions at § = 0° and 180° as shown in figure 18(a)
for these cavity configurations gives some insight as
to why the pitching moments are different for the dif-
ferent flow fields and what sections of the store are
contributing to the large pitching moments associ-
ated with the closed cavity flow. The store pressure
distributions at Zs/d < 3.33 for the two shallow cav-
ities presented in figure 18(a) generally show that in
the nose region of the store greater pressures occur
at § = 180° than at § = 0°, and in the tail region
greater pressures occur at = 0° than at 0 = 180°.
This differential pressure in the nose region, which is
associated with the flow expanding into the cavity, re-
sults in the nose being forced toward the cavity. The
differential pressure in the tail region, which is due
to the flow exiting from the cavity, results in the tail
region being forced away from the cavity. Both forces
contribute to a positive pitching moment, and since
they are located at long distances from the moment
center (zs/Ls = 0.56) the resulting pitching moment
can be quite large. Also, since these forces in the nose
and tail regions are in opposite directions they have a
very small combined contribution to the overall nor-
mal force. The normal-force coeflicients for all cavity
depths for the cavities without doors were approxi-
mately zero, as shown in figure 24. The store pressure
distributions presented in figure 18(a) show that with
increasing store separation distance (Zs/d > 3.33)
the pressure differences between 8 = 0° and 180° in
the nose and tail regions decrease and therefore re-
sult in a reduction in pitching moment as shown by
the balance data presented in figure 24(a). The store
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pressure data presented in figure 18(a) also show that
the differential pressures in the tail region of the store
for the h = 2.432 cavity are greater than for the
h = 1.750 cavity and persist to greater store separa-
tion distances. These increased differential pressures
are probably the primary reason the pitching mo-
ments for the h = 2.432 cavity are greater than for
the h = 1.750 cavity in the range 0 < Z5/d < 4. The
store pressure distributions for the h = 0 and 4.363
cavities are approximately the same at § = 0° and
180°, and therefore for these configurations the pitch-
ing moments and normal forces would be expected
to be small, as is indicated by the balance data pre-
sented in figure 24(a). The axial-force coefficients as
shown in figure 24(a) for the three cavity configura-
tions increase from near zero values inside the cavity
to free-stream values at Zs/d ~ 2 and remain at this
level through the range of separation distances. The
axial-force coefficients for the flat-plate case, h = 0,
remain at the-approximate free-stream level through
the test range of separation distances for this config-
uration (1.25.< Z;/d < 10.83).

Forces and moments for the store separating
through the flow field of the cavities at Mach 2.00
and 2.65 are shown in figures 24(b) and 24(c,) re-
spectively, and these results are similar to the results
shown in figure 24(a) for Mach 1.69. For the shal-
low cavities, the primary effect of increasing Mach
number is a small increase in the peak pitching-
moment coefficients and a decrease in the range of
Zs/d over which the cavity flow field influences the
store pitching-moment coefficients. There were no
significant effects of Mach number on the forces and
moments of the store separating from the flat plate
(h = 0) or the deep cavity (h = 4.363). These ef-
fects of Mach number are more clearly seen in fig-
ure 25, where the forces and moments for all three
Mach numbers are presented on one figure for a given
cavity configuration.

Cavities with doors. Shown in figure 26 are
forces and moments of the store separating from the
shallow cavities with doors attached. For comparison
purposes, results are also shown for the store sepa-
rating from the flat plate (h = 0). The trends of
the effects of cavity depth on the store pitching mo-
ments shown in figure 26 are similar to the trends
shown in figure 24 for the cavities without doors,
although the peak pitching moments are generally
larger for the cavities with doors. Another notice-
able effect of cavity depth for the cavities with doors
that was not observed for the cavities without doors
is the increase in normal-force coefficient that occurs
within the range 0 < Zs/d < 4 when increasing cav-
ity depth from 1.750 to 2.432. This effect tended to



decrease with increasing Mach number and was not

. discernible at M = 2.65. The increase in normal
force for the h = 2.432 cavity is partially due to the
increase in the extent of the low-pressure region at
@ = 0° on the forward section of the store associated
with the expansion wave originating at the cavity
leading edge. As can be seen in figure 21(a), this
low-pressure region with the store at Zs/d = 1.67 for
the h = 1.750 cavity extends from 0.1 < zg/Ls < 0.3
and for the h = 2.432 cavity from 0.1 < z5/Ls < 0.4.
A similar extension of this low-pressure region for the
h = 2.432 cavity occurred at M = 2.00, as shown in
figure 21(b). The store pressure data presented in
figure 21(c) for M = 2.65 also indicates an extension
of the same low-pressure region for the h = 2.432
cavity; however, this local increment of positive nor-
mal force is apparently counteracted by the negative
normal-force increment occurring in the tail region
where the pressures at § = 0° are greater than at
0 = 180°. It should be noted that for the cavities
without doors, the pressure distributions on the for-
ward section of the store at § = 0° for Z;/d = 1.67
are approximately the same for the h = 1.75 and
2.432 cavities, as shown in figure 18, and therefore
the pressures in this region for the deeper cavity do
not result in an overall positive normal-force incre-
ment. As shown previously in figure 24 for the cavi-
ties without doors, the store normal-force coeflicients
for all cavity depths were approximately zero. This
increase in normal-force increment associated with
the expansion wave originating from the cavity lead-
ing edge can therefore be considered as a door effect
on the h = 2.432 cavity as well as a cavity depth
effect for the cavities with doors.

Shown in figure 27 is the effect of Mach number on
the forces and moments of the store separating from
the shallow cavities with doors attached. The peak
pitching-moment coefficients remain approximately
the same through the test Mach number range for
both cavity depths. Similar to the results obtained
for the store separating from the cavities without
doors, increasing Mach number reduced the range
of Zs/d in which the cavity flow field influenced the
forces and moments of the store. Also, as shown
in figure 27(b) and as discussed previously, elevated
store normal-force coeflicients occurred in the range
0 < Zs;/d < 4 at the two lower Mach numbers for
the h = 2.432 cavity with doors attached.

The effects of the cavity doors on the forces and
moments of the separating store are shown in fig-
ure 28 for the h = 1.750 cavity and in figure 29 for the
h = 2.432 cavity. The effects of doors can be clearly
seen in these figures since results are presented with
and without doors on the same figure for a constant

cavity depth and Mach number. For the h = 1.750
cavity, the effects of doors as shown in figure 28 result
in an increase in the peak pitching moment, with the
magnitude of the increase decreasing with increasing
Mach number from 2.00 to 2.65. There are no signif-
icant effects of the doors for this cavity depth on Cy
or C through the test range of Mach numbers. Sim-
ilar trends concerning the effect of doors on Cy, for
the h = 2.432 cavity are shown in figure 29 with the
exception that the magnitude of the increase in Cp,
due to doors decreases with increasing Mach number
through the test Mach number range. For this cav-
ity depth it is clear that the addition of doors results
in an increase in Cy at Mach numbers of 1.69 and
2.00 for a short range of separation distances as the
store leaves the cavity. As discussed previously this
increase in Cy is probably due to the extended low-
pressure region on the forward portion of the store
at § = 0° that is created by the expansion fan origi-
nating at the cavity leading edge.

Concluding Remarks

An experimental investigation has been con-
ducted to measure the forces, moments, and pres-
sure distributions on a generic store separating from
a rectangular box cavity contained in a flat-plate sur-
face at supersonic speeds. Pressure distributions in-
side the cavity and oil flow and vapor-screen pho-
tographs of the cavity flow field were also obtained.
The measurements were obtained for the store sep-
arating from a flat-plate surface, from two shal-
low cavities having length-to-depth ratios (L/h) of
16.778 and 12.073, and from a deep cavity having
L/h = 6.730. Measurements for the shallow cavi-
ties were obtained both with and without rectangu-
lar doors attached to the sides of the cavities. The
tests were conducted at free-stream Mach numbers of
1.69, 2.00, and 2.65 for a free-stream Reynolds num-
ber per foot of 2 x 10%. Results from the tests lead
to the following concluding remarks:

1. Results from the pressure tests and the force
and moment tests indicate that for the two shallow
cavities the cavity flow field was always of the closed
or transitional closed type and for the deep cavity
the flow field was always of the open flow type.

2. Vapor-screen photographs and oil flow pho-
tographs revealed very complex flow fields for the

- shallow cavities with closed or transitional closed

flow. These flow fields included vortices forming at
the side edges of the cavities for the cavities with-
out doors or at the edge of the doors for the cavi-
ties with doors, vortices forming on the store when
it was near the opening of the cavity, and regions of
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three-dimensional flow separation and reattachment
including embedded vortices on the cavity floor.

3. Although the oil flow photographs for the cav-
ity floor indicated a very complex flow for closed and
transitional closed flow fields, pressure measurements
obtained at several lateral stations along the cavity
floor and on the cavity sidewall generally indicated
very small lateral pressure gradients along the length
of the cavity floor for closed, transitional closed, and
open cavity flow fields.

4. For the cavities without doors, the store had
only small effects on the pressure distributions along
the centerline of the cavity floor for all the cavities
tested. The largest effect of the store occurred when
the depth of the cavity was decreased to zero, i.e.,
when the cavity floor was flush with the flat-plate
surface. For this case, the intersection of the store
nose bow shock with the plate caused a small increase
in pressure that moved downstream and decreased as
the store separation distance increased.

5. Results from the oil flow tests and the cavity
pressure measurements indicate that the addition of
doors to the sides of the shallow cavities resulted in
an increase in the extent of flow separation ahead of
the cavity rear face, and at Mach numbers of 1.65
and 2.00, a -decrease in pressure on the cavity floor
immediately behind the front face and an increase in
pressure ahead of the rear face.

6. Longitudinal pressure distributions measured
on the store when it was inside the cavities were
essentially the same as the pressure distributions
measured on the floor of the cavities at equivalent
longitudinal positions.

7. The pressure distributions on the store after
it separated from the shallow cavities were signifi-
cantly affected by the expansion wave from the cav-
ity leading edge and by the cavity impingement and
exit shocks.

8. In general, the variations in pitching-moment
coefficient and normal-force coeflicient with Mach
number, cavity depth, and the addition of cavity
doors could be rationalized from the store pressure
distributions. The contributions of the different re-
gions of the store to the overall forces and mo-
ments could also be assessed from the store pressure
distributions.

NASA Langley Research Center
Hampton, VA 23665-5225
July 1, 1991
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=2.45

L0332
0332
2361
L0352
<2399
LOA53
<0537
L0554
D508
NTET
.fgu2
L0555
<06aE
AT
L1079

cblbrifm.

L0

<0328
a3
2332
0378
L0328
0382
o397
L0183
AT
0501
-OTon
0392
a1
0637
<0748
- 13ER
L3301
e
.2350
2083
0136
.DISh
0285
L0385
AN
L0370
L0503
L208T
=033
LN220
L0118
.035k
-nung

LR
L5000
ETRE
.53
LH1ER
L3000
TEE2
- 1858
- +330
2209
2583
= 1005
L1072
LT
« 1289
<1674

.50

=033
L0315
L0304
MR
O35
LO3%T
L0853
- D457
=0553
J0736
97T
MLELT]
0513
L
<0375
L 18T
2706
+2815
2773
31311
.0373
LIS
L0310
A5
SOPES
L EAR
L0770
L2987
ML
L0279
D326
o306
L0321

+0T10
2070
208
A7
+5T53
<3357
-H205
2213
<281
2771
« 3063
21287
a 1238
= 1354
A 1528
« 2050

.33
0314

RikLE
EED
L0155
0802
4719
LOATE
L0572
L0749
0591
BEES
054F
BEET
{013
«1533
2550

2826
L0l
-333u
L0308
0213
Merd
2313
0393
JOHTH
o7
L2080
B5E2
0248

27T
M=L1N

TEH
L2083
JEpb2
JSETE
SThH2
JJakE
HOTS
2092
L]
2H2
. 056
o D220
126
Lk
L1570



8L

ORF LOC
i &7
w2 =T
s AT
[{=L - 7§
== -1
wh 5T
wy AT
108 8T
t1g 8T
g A7
111 57
12 5T
113 ST
114 AT
115 a1
118 Aar
1y ST
1E 5T
itg  ar
120 ST
i34 &T
122 AT
123 ST
128 ST
195 &7
126 5T
121 &7
128 &7
128 &7
130 ST
1M A7
132 =T
113 5T
134 &7
1 13
% o
13y AT
11§ ar
1719 5T
1ag 5T
141 51
1|2 AT
143 AT
184 57
1as AT
lug ST
16T 5T
1ug 5T

=245

0287

=1, &7

0207
02713
0269
L0255
0206
L0229
0253
0217
He ]
2226
217
0251
B25E
D255
B2he
L0273
o2k
02832
AT
Mur L]
[Hee
e t]
o271
[
022
L0265
JOER
258
2aa
1235
o Fd
D224
0220
Jp2ng
L0200
JO2zm
L0181
a213

Cytor e

.00

L1ET
0178
JOEE1
0214
L0243
JOEET
L1241
M ]
L0258
LIEET
L0373
281
2ET
»02493
L0335
L0353
255
020
L0281
L0287
0233
0265
L0248
=283
JO2as
0273
L0274
.028g
L0279
M.t
L0290
o r ]
265

0218
« 1201
0132
LN
O34
2116
- DG
A50F
1511

2.50

. TRET
AL
Nil:ELY
M k)
L0278
=024
=, D060
=, 18
LO2G
L0038
L3029
L0053
051
=, D02
=, 1261
=370
= 0230
=, 0034
225
L0053
L0625
.O63A4
L0623
0556
5T
JORGR
o388
Maldi L
LTS
-3368
L2323
0299
i ]
OZNE
JzeE
M=l
0304
N

Mibli
Launl
L0471
-0339
L0485
LaaRg
L0875
. V0%
ATTS

5.00

« 18T
1213
L
LOF7E
= G018
= 8337
=, DE28
=. 0148
=--0043
=, O0ET
=2 0001
+ D056
LIk
+051
- 0399
» AT
0318
L0EsA
L0211
L2
MiELE]
020

LO25F
<0265
0303
202490
0260
«a291
<0280
JO26T
i =Fr
015
006
=, 0101
-, 0012
Ja1s
« 25
b

+0513
<0518
+IRED
<0271
I EES
Mike
L0306
. 1628
LO7TH

Table 1. Contimued

(b) Concluded

B.33 .03 ORF . LOC
-183% 1820 i85 AT
1183 11498 1m0 5T
JOf55  0Ang 151 ST
9393 0380 152 E&T
=.3006 =038 153 5T
=0132 0337 150 &7
=, 0200 =.0222 155 5T
=117 =_0132 155 8T
=062 — 0025 157 8T
L0005 0030 158 8T
L00% 00483 1654 &7
20T 202 sa 5T
0BT 0708 1/ 5T
.o0gg 3115 152 ar
LIPA L0142 16% AT
L0123 L8160 ek AT
126 0191 165 8T
131 0183 %4 8T
DTS 0128 187 &7
LMEG L0165 155 3T
AT 0135 6% 8T
L1080 L0173 1o ST
0208 L0220 1wy &7
J02g8  030F e AT
O35 0232 173 =7
OFTR L0211 17R  ar
L0380 0153 1789 &7
A1 0es 1Th 5T
0322 L0202 177 5T
0255 0213 174 A1
0221 0233 179 5T
L0379 0234 146 5T
JO2N3 L0238 181 5T
L228 0253 182 &1
-0229 0378 183 5T
+02%3 0335 184 &7
2N L0%5] 185 AT
L0271 L0313 188 5T
187 5T

.0am  _apisg 18R =T
e T A 143 8T
.030a _a20g 190 5T
BV 00T 191 5T
L0306 L0185 192 AT
B2gg 8200 193 BT
AR o2k 98 5T
JAzy | 1RE2 135 51
-OTRE .O7EB 15 BT

=2, U5

020
L0213
L0227
.2y
L0205

0202

L0209
O
<0187
LJO240
021
LO25E

=167

E&,El?&ﬂ;:

00

2,50

J298 —_ 0P0 - 8082
L0742 =, 0788 =.0358

L0286
OF4E
L0186

<0166
OTEE
L0108
0133
A113
<0159
0217
0298
0280
L0284
0258

.oaTh
Lk
L0309

0203
0285
L0283
2832
3158
0138
2104
0132
0100
JE00E
=.2118

0158
Rl Eali]
<0080

= 035%
-03%3
fijas
D3TT
G537
=031
=022
0152
=00ES
-003k
kL

0355 =.019% =.0040

253
0248
LO3ED
.0224
02k
0235
D233
JO2ug
55
L0235
L0220
M. E L]
D158
L0180
200
L0193
L3191

L0235
N
<037
SRS
PLEEL
L
L0204
LT
2155
1135
LD

- 01£3
M=rtq
.2kt
SOETH
Nk
08
0238
S
LBEA1
.n2h5
B350
LAETT
0381
0330
L]
2TY

<0385

Lous%
L0a52
20321
L0392
L0136
L0175
L0201
133
L0151
L0118
0098

= 33T
0078
008
0071
Sl ]
L0194
L0100
2103
621
508
L0520
Q35
« 260
1T
+0OTh
L0t
« 250

0785
305
s
0119
-0iay
013
035
F3TH
SONEN
<032
0375

.00

- D054
- 0Ty
L002E
2120
0245

«OESE
0281
<DEET
ANE
-027a
03T
= D065
= 0%
aﬂﬂgg
N ep
- 0%
=. 0025
-, 0008
L31E
SO08
=, 0014
003G
SO0
0m
=, O E
RiFh]
La216
213
L0230
D227
2506
«2ETE
=.0019
= 0003

Mehlsi]
0173
73
Merk]
«D3EF
Y14
0318
0318
0314
-D3E3
« ENT

533

=, 004
= 01596
JI0ES
L3k
004

017
0299
0273
021F
0275
20297

-, 0025
08
SD05%
LO0EY
<oty
L0010
= HIOE
L0055
L0050
0003
~Doug
505k
L0027
L0208
.oibR
L0199
0240
.oiBE

g
Q263
o]
ik
L0299
L
L0293
«BETS
0253
JEST
0293

L83

= 0086
= 0217

< 00bi
JO137
2100

Q177
L0148
LE09
0206
T
L0351

oA

=001
0053
Mot

L0289 =.0208 = 0BSH - 0479 =, 0757 =.OTTO



GBI

ORF LOC
1 FL
2 FL
i FL
B FL
5 FL
6§ Fl
7 __EL
8 FL
9 FL

m FL
11 FL
12 FL
13 FL
I4__ FL
15 FL
18 FL
1T FL
18 FL
19  FlL
2 FL
21 FL
22 FL
21 FL
20 FL
25 FL
26  FL
2T FL
24 FL
23 FL
i FL
31 FL
T FL
%3 FL
3 FL
3™ FL
36 FL
T FL
38 FL
3 FL
0 FL
ul  FL
uz FL
L
Ui FL
k5 FL
BE  FL
by FL
B§  FL
W A
“n FL

L0147
2

0223

Table 1. Continwed

{E] M = 265
1083 OFF
L0261 51
0335 52
L0217 53
L0150
Laton 55
L0178 56
0180 5T
L0031 58
SO18T 59
L0139 0
0182 fil
L0185 E2
16T |
L0185 =11
L0202 65
JOUE (1]
0197 6T
L0197 i3
L0210 ]
L0235 o
a200 T1
L0178 72
0205 73
JO11E T4
.atan 15
L0132 76
0180 )
JOATT TE
LO1T3 Ta
55 1]
0195 1]
LOUEg iz
LOFTE a3
LT aa
<2158 5
MbLES ]
LT By
L0126 ia
L0136 L]
L0128 G
L0119 0
L3111 %2
JOTTE 93
L0057 LR
0109 95
0093 96
. 0043 a7
L0129 g3
La173 49
JDEn L[

~ERERE R

™
=

ARG n TR RyRRERRER A2 ARAAR A A

=245

Nl
AS085

AT
PULE-]
L0z
+O230
SOFE
A111
JOZEE
156
JEE
DTN

Ozan
TTET
ety
+ 3035

UEET
L1951
ORs

LOL6E
e
QBB

L0581
. 0847
]

Cpfer 2 =

155
20T
JOEED
L2207
L O220

2.50

.00B3
1ok
B
129
Nt
LA15%
L0194
DNTT
L1155
L0283
0387
JOATR
L0225
02ET
LOEEE
NAER
- 1oB5
RL LT
S LEE]
1582
L0268
SO
+0235
0212
0224
Bk
L0217
HEET
JO2TY
<25
27
1215
L0223

o220
 Frp
LH03E
3222
~2u31
REEL
LA070
REED
L0gaY
« 0551
E130
]
0555
&5
LOa2E
LR

-A59TE
5T

N L]

v 1

JA6E3
<1030
LOa5%
SJO83E
SAET1
Mkl
HHAE

10,83

L0078

a8
L0100

L0011
LONZY
OTT
JONTS
0190
20250
-033&
SONET
«O2HE

L0509



101
102
103
10&
105
106
147
105
100
110
11
112
113
118
115
116
111
118
119
120
121
122
133
FT
25
126
Fr
128
129

131
132
133
ET
13%
135
137
138
139
10n
141
182
18y
1ul
105
146
1ET
148

=205

LA
02
0105
L0133
1Ay
057
.0t8a
L0053
OI75
2155
L1E1
D160
018G
0178
0175
2T
1B
2178
D183
2191
A2
2178
0153
L0163
L0153
2175
0193
11
O3
LJOER

LHET

Table 1. Concluded

{c) Concluded

t*ihrzfﬂl
<00 2,50 5,00 8.3% 10,83 apF Lot
L0305 C1EEE LTG5S L ATON L1235 1y 5T
LIET 1118 104 N1ER QA 180 5T
LOt3% 0734 O7TH .OTH2  OTSY 151 8T
L0172 OFFT 0351 0380 L0433 182 3T
LOVTE  LDO7E  .DDOg L0056 00T 153 5T
SO0 =055 =, 0207 = 0212 =, 0185 158 aT
L0150 -, 0083 -, 0168 - 0859 - 0130 155 8T
LS L 0iTE =, 0018 -, 8137 -, 0079 186 AT
JOIET L0185 —.0057 = 0048 = 0021 157 5T
JOITE LONST < 0027 0028 -.0003 1z8 5T
L0185 0168 — 0000 0007 3030 159 a7
<0182 0138 ,D003% 0028 L0055 [ -] T
L0197 L0138 L0039 L0033 LoD i1 5T
L0988 L0121 0009 L0050 L0076 162 5T
L0177 L0024 LpoSE  LDOSA _OOTR 153 T
L0189 .0pas 00T LD0n6 LODT3 158 3T
LT L0028 L0717 006G GORA 165 ST
L0168 L0033 L0077 LDOSE 0076 185 5T
L0172 =.0005 L0115 L0071 DOoEg 16T =T
0173 =.0053 5186 .ODED o001 12 &I
LJld -, 0086 JO18E 010D 21 189 =T
0162 = 0780 0207 006 .0DBE 172 5T
LJHITH = 00T L03TE L O005E 004 L -
LJ6T L0063 LoE2a L0091 LO09R 72 5
LO1TT L0242 3303 .ODRL 0106 71 57
165 L0335 L0170 00BN .O0gR O §
JBT L0H2Y Je63 LO02E L 010h 175 =T
L0102 L0833 0760 _ODBM 8109 176 5T
L0187 L0382 .010A L0096 L010% 1T ar
L0180 .03ME 0183 0086 L0704 178 5T
L0182 0%RE L0115 0029 0094 T8 5T
L80 .0%29 gi%a 010A L8111 g 57
L3195 L0309 L0455 L0108 L D11W 181 =T
0190 D298 0165 O11E 0119 18 ET
L1822 L 02TY Lo LO0R2 DTN 181 &¥
L2303 Loyl L0ITT Lokg i@n 55
L0y L0268  .oaon 046D 01 8T
LJOESE L0318 0257 L0891 L008S 186 ST
18T 5T
L0195 L02TE L0691 JDegE 0942 tae At
L0000 09T L0198 L0261 DAz 189 5T
L0897 02Ty 019 L0E3T L0452 150 ar
JOHEY L0985 L0122 L0166 0104 151 5T
LOU6E L0215 0032 L9308k 192 5T
oM LB2me Lo L0800 L0187 9y 8T
LODgS L0157 0094 L0WAS (0157 198 E19
LSBT L UE3Y 1848 L1660 L 15HS ngs al
L0585 .DE&E L OTOS .0ABA  _ohsE 196 ST

=2.4%

A5
SIAT
+0155
JO163
A185

L0173
L0985
L0130
005
051

_o1Hn
10k
L0150
L0155
0188
0173
D163
T3
163
LA
S1Em
LONAY
L2150
L5
D163
191

216
Lmm

ML
L0181

L6
BTH
015
LDMES

2187
0771
SOVET
L0002
SO0
L0023
«HI3E
L0051
-0058
J00a%
M L]
0229

Gy for Zyi =

.00

=. 2008
=, 0101
L0IEE
0205
ST

L2315
LT
ek
g2
0202
L0207
- 0083
L0121
L0706
ooz
=001
-. 0011
L0012
0187
JO18G
06T
L0197
L6
128
111
0159
L017Y
L0177
o207
182
LAY
0187
L0200
0207

i)
+D304
JJETE
L2215
LB151
21T
155
18T
OTET
Ll by
L]

250

00T
=.0200
= 0076
0152
N L]

, A
0Ba
L0253
023
0276
L0321
=, 004
035
,(ED
L0074
.0osn
LOnz8
2140
T
4172
L0119
0157
L0064
=.0008
=, 0031
~.0170
=175
=137
eI
L0kD
LO0RE
L0130
0235
.0an3

LOFTE
<2259
0233
dd
e
0205
3T
0225
0235
TS
L0273

5.00
JOUTE

B.33
«001%

.83
= QST

=172 =.0192 -, 0287

-, 2007

O0E3
+0029

L1178
158
0198
158
JO206
L0234
=, 005
L0034
L0072
a2
00T
L0056
M i ]
-.0007
-.0012
=, 0032
=215
=,0030
=.0022
=, 0022
.Ozgz2
ORET
L0391
188
100
L0TH
M arl ]
.anm
o2

0308
SN
3731
L8
2
LHET
+0Na5
1

16

SO
L0196

=015
0053
<G

L]
L0054
L0182
LG
«I1ES
2k
. ]
L0031
Ml ]
<3081
«00RY
<3028
051
=005
= 00T
=.0030
= 0005
= 0020
=, 0018
= 0023
BN
MileE L]
0063
i)
05T
056
LT3
3147
L0158

0160
0200
L0129
a2
<0190
AT
0105
0190
-0195
Q200
2210

= (I
LODE3
0095

Jaton
Loag
L0152
]
0154
.01
o0
0031
ah i
L0035
-, DOHE
= D0&E
= 0031
3035
0L
=. 000K
L0012
= 0021
=, O0E
= 0071
o1
3131
JO0EA
L0109
LO0EL
3083
LB0E
iz
12

LOsH
.20z
SO
126
JOST
152
Jotaz
L0139
L0139
L0k
015k

= 0110 =, 0732 = 0767 =.0785 =, 07E)



1z

aRF L -.B3

o O Tl fu -

FL
FL
FL
L
FL
FL
FL
FL

FL
FL

FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Fl
FL
FL

FL
FL

Fl
FL

FL
FL
FL

FL
FL
FL
FL
FL
FL
Fl.
FL
FL

FL

Table 11, Pressure Coefficients for Configuration 2

(a) M =1.69
p for 2yt =

L0 B3 1.7 3,33 5.00  7.50 10,83 DEF LDC

— 1810 =_1955 =.1420 =.1700 =, 1609 =.186T -.1420 -, 1589 51 FL
= 16833 - 1998 - 1678 =, 1761 =, 1783 =. 1538 -. 1671 -. 1620 52 FL
= 1917 =, 1968 -, 1655 = ATER = 0TI = 1500 = 1405 <1509 53 FL
- =.2035 -, = 1775 -, 1787 -. 1540 - 147G - 1682 54 FL
= VARG =, 2021 =, 1ETT =, TTES =, 1721 =, 1989 -, 16T =, 1615 %5 FL
= 1B4E = 2019 =.15A8 1784 =, 1729 =, 1506 =, 1056 =, 1628 56 FL
= TREE =, 1968 =, 1681 =, 1THY -, 1736 =, 1527 -. k64 -, 1633 5T FL
= HEE = 1920 =, V4TS = 1781 =, 1THT =, 1567 =.1689 =,1606 S0 FL
w1157 = 1760 =, 1585 =, 1606 =, 1681 =, 1507 =, 1856 =, 1593 8 FL
= 14926 = 17T -, 1586 -, 168G -, 1708 =, 1585 -, 1611 -, 1500 &0 FL
= MH00 =, NTER =, 1556 —. V598 =, 1648 =, 1074 =, 1416 =, 1562 &1 FL
=, 1380 =, 0811 - 1512 -, 1505 - 1557 -, 1850 =, 1400 -, 1537 42 FL
= 1127 = 56T - ARER - MBRE - 155 - 9330 = VL - NRO0T &3 FL
= 1858 - 1351 -, 134T -, 0035 -, 18627 -, 1352 -, 1320 -. 1892 G0 FL
w28 = 1078 =, 1139 = 1102 = 1154 =, 1216 =, 1158 =, 1267 &5 FL
=.0990 -, 0600 =051 =, 0880 =, 0951 = 1060 =, 1059 -, 107] 56  FL
-, 0B0& =,0502 =,0705 -.0603 =, 0662 =, 0861 =, 0876 -, 0858 &7  FL
~, 0621 =, 01TH -.047% -.0000 =, 0391 -, 0843 = D488 - 0830 &0 FL
- 0399 L0172 -.0004 —.0120 - 0900 -,0331 -, 0885 -, 0376 & FL
= 0D OSED00EE OET ET = ROTE = 0T = B Y Ta—FL
0081 L08TE D305 .OuO7 0412 L0057 L0035 L0000 T1 0 SN
JEST 162 080 L0597 LOSTT  L0GMT L022T L0330 TR =M
602 L 14EE 0742 LDBMB L0R0% L0996 L0852 L0995 E -
JE23 1709 L0922 L1035 L0967 LO7EE (0895 LO7BA TH SM
L0892 LUgse LE93F 1223 1092 L0953 L0937 10N 7% EW
L0388 202N YRR L1MOZ L1808 L1138 L1160 L1213 TH M
LNEHE  LBOAY 801 L1550 L1587 L1298 1338 vIAs 7T SN
L1349 L2022 L15B6 L6A2  LOTODL L 03R2 L1631 .EgE TH O sM
L1306 JughE LaET2 LT3R TR L 8E0 L9519 58T 79 SH
JATD 2031 L850 LAY L 1GET L N1D L NBBE L1531 B0 =M
AT L3117 LETET J1TRAR IBE L1993 G581 L feDE 21 =W
S CEE- TR L 5. S i R I -k (RS [ F. e S - T -1 B2 =M
LEBEE  LUG00 L1743 L1B3T C1dsE 987 L4830 725 43 8¢
JIEBT 0208 LUTTE LTEGE L19%1 N80 LS8 L 130T B4 SW
L6387 LATTE L1931 1G9k L 18X2 L1SBE L1897 &5 O
JIENS 1663 17RO LIUR L agb2 L8R8 15T L200H BE SM
JAGT3 L1587 L9732 L1912 L1082 LA650 &R L2090 &7 AF
L1631 1506 L9652 L1BS0 L4857 L1833 L N&S5H  .Z2U3 E8 BF
LD L1508 L1661 L1855 L1B63 LTTI8 L1771 L2261 89 BF
JEA2 L1859 LTI L1956 L19%1 L0Rd2 L1930 L2259 $0 AF
LHETE L1830 _1gEA 2158 L2149 L PWAE L2083 2300 91 BF
LHB03 L N3ED 209 L2EGS  L2ASE L2550 38R0 ,2sun a2 BF
LE097  LEIAT .35R0 .2e2h . 2gsd 2997 L 2E7E  LETH %3 AF
JGEE L NRED LITIA L3EON L3950 .30 3250 3182 S0 BF
LITE L E304 L36AY JFH100 LEDAY L3908 L 3TAS L a3TN 9% AF
LT3R L3015 (o (B285 .wuon  LO02a7  .@v09 LB1ER B4 BF
LB300  LU336 6527 JEAAT  (NTEA LUBST  .hAYn (u5sE 97 BF
L2197 L8348 (uh4g  LBEST LGB13 0TS L6521 L8618 98 AF
H122 W3 Jubod LGESB JwBER L GTAL LRS52 LNGTS % RF
JA02T  .3%EL L US5EE 055G .b07HY LATED A5k} .A59R 100 BF

46917
LTE19
1,1330
AT
.TH1A
TTAT
. THES
STAOE
-9853
SBT3
.T385

=00

+HHTH
<5249
<5613
<8052
-6265
«H543
-GTEH
AT
TG
-TaT

T1EY
J2b2
=724
«E71%

3T
2036
T2
=2A3T

= 157F
-.1HED

)
L1929
170k
-B0ET
o
8073

{i for ZM =

.83

LA63E
-B95U
1.0758
LTaGh
BB2T
L1810
+TA58
«T2TT
LATH2
+7393
TG

1.67

NTER
5015
L5183
G282
-GH3E
JS5AG
5ThY
5915
+ 2790
500
ATEY
NLaL T
266
132
5507
rat]
FTTEE
+TRED
112K
7993
= 1724
= 1770
CRES
RET
LAGTA
LHEDS
A2k
TTTH

1. 0067
1,020
SR
JTE6S
9913
502
+T30A
LTRIT
1)
<TTHE
TSy

3.33

+A538
+5188
«A283
+5811
- 55138
5646
+oRay
6030
< 5HTAR
A6
« TG
M-FL
RULL
MLl
- SHAR
AEaT
H116
-THO3
TI36
<0323
=. 1718
=. 1699
—. Ak
1664
« 2020
-REAT
«E002
136

1. 0568
11177
b

il
1, 0530

S EEES

-THiE
55T
8129
« ThEG

.00

LLFe
45105
L5aT0
S5AZ5
E5hi
L
.5B50
JAOR%
SSR2l
S5THZ

150
JEN20
5245
-Sh32
STHE
LTT5Y
LTHOE
TRk
Taug
- 1505
=. 1694
=002
L1318
. 180T
4602
LBE1E
ST

1.0072
1.0299
GEEYE
«THE1
<9380
<5178
TETH
-Tab
615

<7753
L7259

T.50

LETEN
Bkl

<5255
5590
5529

JSA3T
STHY
G652
9815

51568
«E100
G5
AETE
T

B9
“TT3E
L1480
- 1E3H
2172
<1268
« AloE

A0ES
TRET

+I8EF
<F¥55
JHE5E
LTS
57
ST
A9
<7370
G51E

STRET
LTS

10.83

Tk
L5021
ST
5118
.50y
5551
ST
S
SE1Y
L5601
+5TEA
6007
LE2A2
5207
5503
5720
JTh2
LT
.71at
7995
- 1411
=, 1503
T
LT
LEREE
.aL0n

«TTE4

1.0068
1.0377
3230

-THET
L5951
-ST08
76T
<7550
E52E
ST0IT
+T215
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Table I1. Continued

'cpfﬂ.l'l?ﬂq

taF LoC =.83 SO0 A1 16T 5.33 S.0 T.50
01 8T - 1MZF <. 2070 =.1192 2081 2145 265 2005
fd2 8T -.183% - 2088 -, 16608 003K 9342 1937 .13
WE 5T =115 = 2085 = 1660 -, 9313 0992 0971 .0971
IEE BT 1409 2187 = 2109 =, 2248 _ga%h 0037 .0a3y
105 5§ -.1450 -, 2198 -.279% -,2558 .0%47 005 .0O0UR
106 5T = 1879 =, 2171 < 280 -, 2615 =, 0605 =, 0054 - 0315
10T 5T -.1850 =, 3000 -, 2409 -,2393 -,0022 =, 0190 =.0113
108 8T -. 1868 -, 1990 -, 1920 -, 31356 -, 0211 -, 0476 -, 0051
109 5T =426 = 1091 =, 1947 =, 1697 =, 1060 ,00us 0018
18 5T =.1%06 -, 1792 -, 1886 -, 9368 -, 0677 0200 000G
180 BT ~.1329 = 1580 = 1103 -, 1433 <, 0752 =, 0030 .0123
192 5T =.1210 =, 1890 =.09Th -, 1179 -, BA02 =.0310 .0220
13 5T = 1106 -, 1305 —, 0839 -, 1320 -, 1602 —. 0603 0245
108 57 = 0956 = 1016 = 0567 =, 1373 =, 1661 =, 0795 0245
i%5 5T -.0760 -, 080T -.08T7T -, 8331 -.00%4 -.095R8 .0280
1i& 8T —.0579 -, 02T —,090F -, V305 -,0645 =, 1088 .0278
T BT - 035F - 0096 - 0003 - 0900 - 0530 =.1150 .035%
118 57 = 0153 0908 =, 1007 = 0030 =~ 0092 =.1192 0284
119 5T .005E .084H =.0817 = 0672 =.0UTH =.1138 .0OST
1200 57T 0280 (080T - 0Ab5 - 0559 - 0462 -.0%R3 -.0130
121 5T 0501 0999 =,0202 =030 = 0855 = 0034 = O304
122 5T 092 L1931 L0705 -.0uH2 - ON05 = 0%35 -.04Td
123 5T 0910 L1288 L1202 =.0352 =~ 08B0 -.028% =,0540
184 BT AGED 396 L0722 L1TA9 = 0518 =, 0256 =, 0400
125 AT L1348 1507 L1233 L1503 - 0%5H -.0245 -.DE3S
126 5T L0342 L1588 L1043 L1835 = 0800 = 0275 =.0710
127 AT J1h2E 15V L1299 12%2 - 08ER - 0118 -, 0776
28 &% 4585 L tEET ,t83% L1382 - 0un? - 02BR -, 0730
129 8T L1596 L1620 L1506 L1901 = 08T =.0321 = 0673
130 ST .163M  15A1 UGE1 1BAT - QHRT =.0321 = 0404
imn ar ,1651 L1583 1681 2004 71931 -.0310 =020
132 &7 . le&2 L1537 1091 9BHR 1918 - 0317 -.0743
133 5T .53 L1528 .1579 1408 1893 =.029R =.0135
1% 3T L1667 L1530 L1886 L1305 L1TRI L0021 =,D0R
135 AT J168&E 18T L1E36 GRS 1631 (0188 - 0732
iP5 8T L173F L1857 L1539 17E6 L1658 0230 -, 0110
137 5T 1867 .1eDD  .1EBD L4353 L1632  L02AY =.0152
138 5T L2200 1300 L1851 LNEET1 0 JNEES 110 = DUEA
139 &T

193 5T 3320 L2130 JZ5ET L1581 1FSE L 1E% = 0068
1wl 5T L3939 L347E L8102 2379 L1283 .i¥10 =016
182 &7 62 3392 GASE 3698 (W31 LS =01
183 ST 8740 6E8AT L B3TS L 45T& L1459 081 - D068
44 5T 5287 5355 49T 5371 . 153% L I0AG L0695
18 5T 0HE5  L6TES  LA697 e79S L3306 L1061 O00p0N
186 5T 8784 e0%B  LA6T  L6AYY LmAGY  LY02B  LOBSE
18T ST =.1419 1070 1829 L2137 2130 .2h02 206N
i@ 8T -, 10308 -, 0180 .02TE 00495 0980 .0A0W  .OBEQ

[a) Concluded
10,83 OAF LOC
.2062 1wy =T
1306 180 8T
L0936 151 8T
L35 152 5T

-.0026 153 ST

~.0358 154 3T

~.018% 155 ST
=.0028 156 5T
L0186 18T ST
LOtTe 188 8T
L0210 159 AT
L0250 140 ST
LO@2E 81 8T
L3218 162 5T
JOETE 183 ST
L0278 B8 3T
0298 185 ST
L2TR 186 AT
JETe 16F 5T
,0B02 VBB 8T
030 169 5T
A%y 1 =T
LT i1 5T
.03e0 172 ST
03584 173 51
M%7 e 5t
e - )
Lh3E 176 5T
N e T - 7 )
L0043 TR ST

-,0043 179 5T

- 018 188 ST

-,0292 181 5T

-.02T9 W2 ST

-.03%8 193 ST

=, 019% tHa 5T

=.0u16 185 5T

-.0235 186 5T

18T BT
=.0af7 188 57T
=.0uBE 83 5T
= 0485 190 5T

-.053T 191 ST

-.0%7& 192 8T

- 0070 193 ST

=.0085 188 5T
L2091 198 AT
L0E19 19h 5T

-.01

=, DE0Z
-, BOfN
=,0713
- 0ET3
=, 1254

LL1EE
1336
Bk
1519
23890
LHE3Y
=< 1853
= 1512
- A5
-, JHEY
= 1505
= 1342
= 0054
=, 1318
=, 1304
= 1745
= 1477
=, 17T
- 1115
=, 0R43
L0550
LAREL
54
SOE1T
L0674
06T
LOATH
STURE
L1285

. 12896
1208
« 1272
. 1302
513
5108
055
+BETY
-LEDE
F2E
HETE
EL L

-0

=, 1232
=, 1680
= 110M
-, T
=055

« 1358
« TRHH
1226
« 10T
3139
«AZET
et ]
- 555
= 2558
= 2971
=, 2038
= T30
--..'Ii.-lg
-, RgEe
=, 1953
=204
=206
=, 2021
= 1801
=, 1235
-0937
L0304
LR
LA03%
« 1053
1038
L0875
JHVEE
1021

1218
.1204
1221
1213
5356
AT
A
3911
L0135
4213
A2
320

Cplor 2=

.01 1,67
2, 0010 =.0215
= 13TT =775
= 1120 =, 1263
=0879 = 08TY
=052 -, OLTH

512 -, 021
1200 OETD
L1202 1215
L1123 15T
2830 1973
«3352 3072
=+ 5T -, ETS
= 290N -, 2519
=, 2BBE = 211K
=2133 -, 1013
=, 178G =. 07905
= W33 <0508
=, 0516 =, 0294
=, 068G -, 1255
o ETET =a 1621
= 2185 =, 183
=+2431 -, 1781
=, 1800 =, 1005
=, 1115 -, 1651
= 42T -, V138
L0851 -, 0625
JIESE =, 04TE
05T = 0601
-LEOT -, D361
-.0803 =,0881
= 0925 =.0702
=.0339 =.05852
0938 E
M43 _D9sa

21260 21237
21231 1170
<1189 1135
1202 1188

hEEE
3229
« 2503
2019
« 900
- 3026
- 3535
«3UED

JAEED
-E230
«FE18
« AT
ETEE
<2080
=Lk
232

.33

- B3N
=. 0186
= 0051
I
=2 103T

=.03%26
= 0206
L0601
15T
« 104D
1198
LUK
L0310
0032
=, 0018
= 0038
= 0001
-, 1755
=, 1T21
- 1018
=, 1000
=, 0618
=, 0288
-0V55%
=, 0589
=, 15045
= 0702
~.0723
=, DB6T
-, 0572
=, 0539
33
T

JO5EY
L0950
0789
.0630
R TE]
.263n
L1358
. 1508
235
REIE
L A25
.2293

s.00 7,50
w0012 =003
- B1ET -.2137
JO1TE 01T
LJOME2 023
=.D3TE 0265

- B5EE — 0ET
=, 0259 =.0377
- 08T -,0412
- 0004 -, 0161
(OB =, 0095
(OEZE -,00779
(D021 Q0
- (008 5607
0038 0057
L0038 L moad
= 0010 .001%
= 0008 =.0000
A01E 0875
JMETE 0972
L0153 L0187
JF L0763
LJOFE Lok
LA17% 0203
JEE 030
A3 L 095T
=.0328 -.0514
= 0820 -, 0841
- 0650 =, 0315
- DETD -, 176
=092 =.002f
- 0757 L0108
- 0688 0185
LJOeE -, 055
0059 =_0¥F41

=213
=.au7e
=.0182
=,0ren

=218
=047

=.0599
=.ouzt

to, 2%

=, 0095
=. 0182
L0205
L0294
02h Y

3307
0332
3127
=-.2107
=285
=.0332
=021
012
0T
0078
-0k
=007
= 0063
g
0253
150
0236
21T
L0290
D206
1335
L3k
BiEC L
~DapY
J281
M)
S2aT
=.0Fk3
=, 0303

=-. 0120
= 00E
<0021
<2098

0%
0H8S
D
2745
L0797
LOB4Y
«ESET
BRI

JOEED - 0036
OTIZ =.0158
5BE = 02TS
2504 - 0485
LO00E = 05T
= 0106 -.0373
= 0117 =.031F
=. 0209 =.120%



£T

GEF LOC

Eﬁﬁﬂﬁm'ﬂﬁﬁﬁﬁﬁaﬁﬁﬁﬁi E:Eunl-l-:nm ErLad P e

BEUREEERS

L]
B
az
a1
LL]

i
[l

u7

g
50

3"
FL

FL

FL

FL

Fi
FL
FL

L
FiL
FL
Fl.

FL
L
fL
FL
FL
.
FL
FL
FL
FL
FL
FL
FL
L
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
Fl.
FL
FL
Fl
FL
FL
FL
Fl.
FL

FL
FL
.
FL

Table II. Continued

(b) M = 2.00
Cp, for 20 = €, lor LM =

=51 <00 82 nLET b33 S.p0 7T.50 10.83 OAF LOE -, B3 Mk L83 167 1.1
= 154 =, 3060 =, 1TV8 =, 1708 -, 1889 -, 1862 =.1711 =.1715 51 FL .UI8% U118 4567 5068 ,4BuA
= 15581 . 2108 = 97239 =, 1720 - 1827 -, 0528 - 0727 - 1720 52 FL .A%0h  _§%h0  _wfg2 (9153 5053
= 1508 = 2127 - 1782 -, 1762 - 15 = 15% =-17HY =, 174E %3 FL ,BROT 8913 aBEl 5220 (5237
= 15TH =.2131 1.171! = 1749 -, =. 1538 -.1785 -, 17Ul 54 FL 5128 5280 5048 5347 .5604
= 15T1 =.2080 =.1779 =, 1753 —q|53ﬂ = 1527 =-1738 . 1755 55 FL . 5aoe L5801 5256 (SRE1  .5E5E
= 1560 = 2037 = 1788 =, 176N =, 1534 = 1536 =178 =170 6§ FL .G88E 5435 .cops  JAGER LSHOT
= 1934 =, 1902 =. 1706 =, 1726 =, 1500 =,1500 =.1709 =, 1708 ST FL 5929 G167 .575T .5931 .S&61
= 181D =, 1708 = 1621 -, 9850 =, 0518 -, 1530 1478 -, 16T0 S8 FL G138 ,&37T 5075 .&303 503t
= 127§ = 1490 =, 1025 =, 1868 =, 1929 =.1831 =.1561 =, 1842 % FL 6042 ,631% 9510 58ST 9912
= 1265 =, 1412 = 1932 =, 1378 =, 1240 =, 1000 =.1505 =, 15650 60 FL 6390 (6812 .5356 .5536 .5TT2
= 1387 =, 1267 - 1027 -, 1037 - Pu93 - 1613 = 7593 - 9512 &1 FL L6959 L6548 (SER3 .GEST 6110
= AETT = 0877 - 1280 =, 1252 -, 1018 -, 0326 - 1977 -113T! G FL G232 G526 616) LEWTS L6222
= NTEF =, 1230 = 1282 =, 12658 =.1330 =.1338 = 9415 =.147& &% FL .6381 .6597 .6@%D (6558 .G3EQ
-.1921 = 09T5 =.1091 =, 1080 =,12395 =.1208 =.1377 =."2T6 &0 FL ,G30A L6515 8413 8165 5975
= 038% =, 066T —.0004 =,08486 -, 1080 -. 1963 --10T7 —. 1075 & FL .BINT L6372 L5588 5089 (5148
- &R -, 036F - 0698 -, 0605 - 0811 - 0080 —. 0005 —. 0901 66 FL ,647T 670N 5951 5675 . STHT
w QUTE w008 = 04T =.0891 =.0T10 - 0786 - 0682 - 0672 &7 FL _TuHT .BO3Y QOGS 0334 @333
=002 0312 -0 -, 0272 -, 0952 =057 -.O6TS =, 869 68 FL . T908 L7915 7E12 @910 LEXIO
= 0107 JOGEED = 0081 =, 00313 -.0209 - 0355 -.02006 -.021% & FL .B357 7187 7661 .3EE0 (7RIS
0135 L0860 L0155 L0188 -.0009 =011 -,0005 =, 0001 70 FL BG40 G045 L BTRE .0asD  ,B531
L300 L0178 L0305 LOF1Y D165 JO0EE 09T L0138 71 BW -,1553 - 209 - 4757 - 0794 -, 0537
443 1364 0637 L Ou0E L0287 0267 O0H1Y L0313 T2 W -, 1035 - 1810 -, 15EE -, ER1H - 1RG0
632 L1578 043 .0%SW ,OW3IN L04ES L0505 L0509 T2 SN L0160 -.000% -, 0781 -, F0NK -.047
0733 1671 (DAETT .OB25 L0517 .DEE3 L0821 L0BZ3 TE  EH L1338 LIBES L1072 L1349 LOT9T
.0BBS L1802 0822 .OTTE .OBMG L0743 .OTEY .O0TBE 7S OW .1UGZ .1395 L1908 W398 L9ETA
081 L1598 L0067 L0918 L0737 L0933 0933 Lo Te 3 L 195H L 2O0EE L A%TT  LA6EE ARG
L1285 L1370 L1005 0§93 LOTEE L0950 LAOT  L0M1 7 GW LBPSG  LGBIR (6TE2 L6538 L6
190 1339 .08 L1071 LOBOZ L1039 .12 LIGEk TE SW L TECE  LTA7I  LBEME LS4 L BRUR
d000 L 12%2 L1120 L1167 LDE3Y LD L NITE L1162 79 Ed

J1297 L1586 1130 1222 OBDE L1073 L1031 L1137 30 BN

G0 L1855 L1201 L I45h 0520 L Ni06 1222 12200 &1 S

L6 1321 L1128 L1188 0BT L1033 L9202 L1sh k2 5

318 1301 L 12kB 1235 0902 L M06E 13T L1238 B3 S

<1335 LN272 1370 L1325 0055 MO0 NERS (134T E4 BN

353 L1380 L1568 L1RET L1004 L 1i0h 1T 133 LT

L343 L0451 L1TEF LISED L0F LINIT LATE3 L1356 BE A

(1330 L1493 LOTED L1SET LT3 L MAR 1900 L 13TO 87 RF . TOEE  _93TI 1.1064 1.5159 1.3866
A6 L 132e 600 L1ET2 L1151 G133 GNEE2 L1332 BF  AF LTTTT 1.0257 1.2371% 1.5851 0, 3819
259 L V1BE L1819 L13ET L1165 L0185 L1652 L13ADY B9 AF 11125 101252 1,1229 1277 L9297
L1252 L1095 939 1803 1265 M@ 1ECS 1231 99 AF 9316 B1TR 8541 9392 ,TV2R
250 L0062 LAZST  LMA81 W36 LN251 L1516 L12TE 91 KF L7812 9B 1.1048 1.4396 1,300
L30T L0880 L1300 16T L1A28 L1OD LYA18 L1352 g2 AF LTHAT L0379 L0212 1.1840 10501
533 J0BTE L iTR2 L2000 @053 L ITE1 L 1Rs9 1662 93 AF TIST JBe3g LTvEl B985 @518
1901 0908 205 L2617 LB6RE LEBET L1910 L3373 98 AF  B21Y7 (BSR4 LTTI0 LBATR B33
LETE 1181 L3060 L BE11 L 3RER L3456 L2053 L3605 95  RF 1.3366  (B3AT  L66T3 L6653 L6RIG
LJ1HR L1833 695 L3RS LEDED L3E13 03900 (bigh 94 RE 9205 .THAS Q%85 L9913 LB2EE
JA70y L 3ETE U435 LATT9 LA535 6996 .ASON LATOR 97 RF .719%  LYTT0 .TWWE  LB197  .TO6S
LBE2R L PRGT L8815 (ART9 LAG0  LBamt L MESR L kTHG g4  RF

LT J2ITY JuGE2 JagEE LATey Lb398 L BEGE L AT22 99 FF

L2713 .ZTV2 L AkBZ  _EB30 4500 4357 ,0A9T K655 100 AF

5.00

LAk
«RETT
020
-5187
5354
54519
«ST06
-5580
3771
ST
«H002
- 5005
G203
JGRAZ
510G
~SEET
«A52E
3118
T80
MUY
= 1524
-, 1353
=, 0355
J0B12
523
~AGEE
M
+H319

1. 3315
1. 2952
JHSTT
+THED
1. 2560
1.0235
RLEL
N LG
LhuNY

L
- TTED

T.50

LL-LL
E023
S1TE
3367
+SE30
SHEL
5THE
LSU5E
« FE0A
5563
M= kR
G238
B30T
5023
JSOTT
5587
Aoz
E5ER
LTTuE
+BRET
kL]
-, 1638
- (258
+ 1115
< 1TSR
kL
NTEL
LBEHTE

1. 435
1. HETH
L0311
+B&50
1. 35%1
1. 0994
<8816
+BATS
-G5ED
+B635
L8007

1063

Lk
B208
AR
3529
LT
+5TEY
L5960
LE15E
5943
STA6
LB021
oS E00
A543
AR
S G20E
5490
SAlEg
« BEED
-Thag
L9023
= 1T
=, &R
= {123%
]
. 1566
JABER
0681
+B950

1.5551
1. 4972
1.0m22

A513
1. 3835
1. 1230
L3032
LB622
B632

SA751
8159



PE

Cplor ZM =

OFF LOC =83 W00 M3 1.6 1.33
191 5T =.1600 =.2158 =.0TT2 .1895 .182%
1Mm2 5T -, 1611 - 230% -, 1026 1183 1169
103 8T —. 1601 - 2218 - 2160 - 028D 0340
198 3T -, 1605 = 220) -.2245 -, 1354 0355
105 8T -, 168 - 7288 - 2500 - 2070 - OEh
106 5T -, 1598 -.233F -.2337 -.2252 - 0360
6T 5T =, 1564 =, 2176 =.2167 =.2205 - 0222
198 8T -, 1533 =195 -. 2108 - 2167 -. 0174
% 3T -.1%15 - 1TO0R -.3060 -, 3083 -.0332
110 5T = 1399 = 1576 = 2080 =.2070 =, 0701
111 8T -.1198 -, 1858 - 9815 -, 15989 -,0917
112 87 - 103% - 1291 -.9T30 = 1762 -, 1673
113 5T =.0B75 =.1135 =.15Th =.1504 =, 1208
1148 5T = 0681 =.0032 =. 1870 =, OP5T =, 1287
115 5T -.0505 -.0M14 - 9382 -, 0905 - 1351
16 5T =.0318 =.088F =.1215 -, 0880 =, 1385
M7 5T =.0113 =025 =. 1047 =.045% =, 1347
18 5T 00T =.0030 =.0830 =, 082 =, 134T
1% ST JO2ET 0361 -o0618 - 0986 -, 1256
120 5T J0EE]  LOTEFS =,0533 =, 0015 = 1040
121 5T L0861 100k = 0385 o 00 - 0639
#2857 J0B06 V1B =016 = 0962 = 0479
121 5T .0M AT -005E -.0904 -, 0387
2% BT 0TH L 0ERN L0015 - 0895 -.0355
125 5T L1E L1330 LT18F1 -.0891 =.0343
126 5T 1301 L13ITS L2853 - 0057 =.0385
127 &7 138 1384 2220 O1BE =.0uHDY
128 5T L1308 . t42B L M57A 1307 -.0394
129 &7 %71 159 (1161 L2370 - 0407
130 BT IATS L NETY L0988 2007 0421
13 3% .EsY L1698 LOB1E L1510 —.0%TE
132 57 1453 (156 263 L0297 - 020G
133 5T 1390 1380 1vf 0003 0234
138 3T L1373 L0326 L13RE LDE2S =.0190
135 8T 1368 1335 L1312 ooB2S =013
136 5T 1337 1331 1156 L1191 (0263
137 &7 ,W453 .133¢ 1105 1568 GO%ET
138 5T 676 128G Ji@s2 L usd L TSTT
i 8T

D 5T 3517 @12 AEFR 079E 16D
10t 5T .3355 .26 L1324 070 L ioge
W2 =T 3928 L2300 L1TES L1033 L1033
143 5T .H254 .EGI3  L3NTS 1B .OTAU
18 5T L4795 LSETT  LANAT L3I0 LONE
1845 37 .901% 5612 (6548 L6108 100
1ud ST 5222 6238 D& G251 13T
ToF 5T =, 0434 LT13E L1905 . rAET . T833
148 3T -, 0329 0800 0B5% L0819 .OTAE

B

L1830
202
L0839
0330

-, OG5

-, 0153

-, 0215

=, 3163

- 00Tk

=, 0025

- 0010
0048
L0093
L0091

-, 00B%

=. 0393

-. 0451

=, D&04

- 0720

=.0A0%

. 0B5E

- 0933

-. 0832

- 0953

=, 0§73

-. 0934

~ &

0823

=, 0567

-. 1358

-, G250

- 0255

- 0354

-.0Z10

- 027

-, 25

-, 0308

=0T

= 0212
0E7?
OpEL
T3
<TE5D
8T¥
. 100k
« 1BE1
AT

Tahble II. Continued

T.00

AL
1201
SOETT
JIET
. (00
=k g
= 0215
=123
= D05
0013
LO03
el
+0073
+0EE
L]
11T
0152
J15T
2051
015
0213
0152
ikt
JOEeh
2005
=. 0055
=.0195
=026
=.2371
=.0441
= L5232
- 0558
=050
=680
- 2640
-.2534
=062
=, 600

= 0&TS
= 0632
=054z
=055
= OB
=.0ZE8
= 0215

LABIE

OT783

(b)) Concluded
I"_':‘:l for Z40 =

10.83 0FF LOC -.83 <00 53 1.67 3.31 5.00
838 189 5T -0fES -, 0830 - 0828 - 0028 - 0053 -, 0053
L1165 180 5T =.1080 =, 0245 =.0865 «.027] -.0258 -, 02Ul
SR 151 5T -.04531 =.1329 =.105% =.0421 0011 .0D29
J309 182 5T = 08VE =, 0605 =.1191 =.0969 =.0091 0108
=.00%3 153 BT - 87T 0397 - 059E - 095y 0518 L0708

=.0131% 154 3T
=021 155 &T 115 1295 0019 —. 0836 - 0726 -.0311
=, 3130 155 ST 1180 ,08%5 0985 =.02917 - 0BT —, 0800
=, 0021 15T 2T L1098 105 LOTAE  L0AT9 =.0309 =.0598
Ml 158 =1 J1o8s  DBRZ? _095%3% .OBES - 0704 -, 0377
#0053 158 2T L2438 0027 1198 L 0ATO DA% -.D0204
L2113 160 5T .R303 3094 2806 180N (D& =.D0%0
108 16 BT = 868 -, 2608 - 2630 - 1978 =, 00T -, 0050
L0137 182 ST -, 1555 =.3506 - FO057 =.0159T -, 0022 - 0023
T 143 5T =, 1732 =.2607 =.2690 =, 0203 .0000 0009
16D 164 5T - V850 < 2600 =.1084 =, 0443 0002 L0028
995 165 AT =, 1799 -.2031 =.1253 —=.026% -, 0015 -.2002
JHE 166 5T = 1308 - U0 - 0TS =, 0088 -, 0026 -, 0016
L0928 16T 8T -, 0815 =.0RE6 - OETS =.0008 -,0020 -.00%
62 1608 5T =.1298 =,.1973 =.2230 =,2332% =, 0804 .O00d
SRS 96 AT -, 1263 - 19T - 32hS = 29%0 -, 0733 L0013
166 170 BT = 1261 = ITHY =.227% =, 2428 =.04T7k =.0012
L0213 171 5T =,1399 =.17HR - 2300 =.2042 =. 0191 .0019
JITED 172 BT =190 = 1730 =.1998 =, 1403 =.0042 L0017
L0210 TR ST = 1172 = 1811 =, 1818 =.0980 -, 0006 0008
L0338 1TH BT - 0060 - 1878 - 4206 - 0733 -.0034% -.0018
015%  17% ST .ou58. 05 -.0&36 —.0855 -.0561 -.1025
L0077 176 ST L0275 0200 - 0ATY =.0897 - Dets - 108y
05T 177 5T 0und 010 =,0520 =.0948 =.1004 =.0963
LJEp0h 1TE 5T D825 L0708 <. O7AT =.10480 =, 1262 =070
0217 17% 5T 063D 0723 -,0897 =.0928 -.10R0 =.0A93
O238 160 5T L0818 L0952 - 06R9 =.0721 =.0RG8 =.0204
=022 14 5T .0N32 L0307 =.0871 =.0603 =.0726 =.017%
L0238 &2 ST 1105 0420 L0908 0739 - 0263 =.0371
0209 183 5T 055 L0782 L1330 (OS2 -.0190 =045

L2538 134 5T
L2113 185 5T 101k 0853 L1288 0636 -.0%05 - 0842
L0128 184 ST 1043 090k L1132 L0G5A =.0316 =.052E
187 ET a2 L0978 OBE2  (OGSH - 030D -.0GT2
- 0074 1HB T L1072 L1096 OTAR L0770 -, 0318 -.0533
= 0985 133 87 &THY . AE¥1 623 .G5hOs 004 0910
- 0202 192 ST .E209 .3¥%0 .A&36 . hovdé 0BT D632
-.0958 191 8T L G5TH .F219 L0353 .uOHY 0512 .OATI
=.0302 192 5T LITTA L2993 .ITYVT .300F L0470 .oban
=, 0345 193 5T LuEls 2937 .3OR2 L3200 0570 .ONOT
=,037T3 190 ST . uz29d% . 2R6A .2ENT . 1E0 L0673 0291
1838 195 8T 4365 3059 @726 .1REZ  .O7I5 .0099
LOTER 1596 5T .uHE3 .3BAS (2371 L2088 L1GUA «.0393

T.50

=, DS
= 0218
LOn6&
L0131
L0911

L)
+ DR
=. 0170
-, DTEE
=, O00g
=, M55
=, (T
0035
L0057
L0055
L0013y
, (008
=, 0003
0050
0055
L0030
0053
LO0as
L0k
0010
Mergl]
Rr AP
L0191
0175
L0191
0209
215
-.0601
=, Qg

- 0503
-, B2
=, FIT
=070
=.2310
= k3
= OO
= 0738
=415
= 0615
= 0507
=. 1520

1203

1]
=, 0215
L0077
FALH
Mg Fr

<73
200
0209
LA1TH
0128
LJOCAG
-, 0021
Loz
0057
L0053
L0019
012
L0081
008K
.00ak
L0055
L0079
0075
00T
L0085
020
A2
2187
0191
0211
L7
L20a
L1202
0213

o222
D215
JTT
RLRE

= a3

=302

=, 0262

= 0157

= 0030

- 0100
55

-, 1005



oT

0 LOC =, B3

DO = AR el R

EEIRR PO RS S RE Rl NS el s R Bl

<20

FL =,13315 =. 1804
FL = 1373 =, 1420
-. 1385 =18
FE T e
FL. =159 =.1301
FL =. 1289 -, 1553
FL =. 1170 =, 0234
FL = 1112 =, 1158
FL —.0333 =, 1094
FL = 0810 -, 0585
FL =.0479 =,078%
FL = 0T#D =.0%508
FL = 0B57 =, 085
FL =.0OTET -, 0761
FL = 0800 -, 0593
FL = 0k38 =, 0475
FL =.0152 =.0284
FL =.0210 =.0030
FL =.0038 005
FL .0O0AE .o@p2
FL—o0180 008
FL .0228 .D45E
FL .011% .0837
FL 0¥12 .0583%
FL .OE3S D831
FL .0512 .o7a2
FL. 0588 .069%
FL D621 055k
FL 0309 .D431
FL OTT 0558
FL 072% 062
FL .O66F .81
FL .0oM7 L0585
FL 0TS 0525
FL 0115 0727
FL 0672 .0793
FL. .0f&3 0780
FL .0652 .D&TY
FL .OTG 0556
PL . 10ET .045D
FL 1738 .0795
FL 2311 13158
FL .2841 L1930
FL .2BE 2071
FL .29 .2458
FL 3119 3&
FL .3s2 2942
FL ,3u&T 3003
FL. 3178 3058
FL A0 31249

G or 2~

A3

=, 1287
-1|3;5
=1
i
=, 1130
= V25T
=, 1198
- 1112
=.00955
-, 09ES
=, 0035
=, 0818
=, 0810
=, DEEE
-.0582
-. 0415
=.0308
=, 177
-. 0050
L0097
RS
L0133
L0258
L0203
L0307
0350
L0370
JAER
L0310
L0115
L0221
L0343
L0383
1135
D365
L0343
.0398
L0472
L0583
a0k
L1191
L7358
+2337
L2811
JJN63
Ja0s
3599
+ 3508
3571
3555

LT B3
=.1192
- 1244
= 1278

= T181
=, 1226
=.1232
= 1247 =12
=, 1216 =, 1255
= 1211 -, 1385
= 1T = 1200
=, 1137 —, 11AT
=.1030 =. 1063
=, 108% —, 1081
= 1026 =, 1061
=, 095 =, 0G&T
=, 0830 -, 0087
= ¥ -, 0879
=, 0680 —_ 787
=.055% —_ O848
=. {1386 =.5807
= Q262 = 0170
=, 0105 =.0193
= 0031 = 0021
IR —— O
S008n 0238
LO1TTH DT
A6 0389
L1295 L0525
L0341 055K
L0376 0694
371 067k
0k [ 1111
SOt 05
=, 00Ty L0535
O34 062k
LOITH D672
379 L073T
L0366 _OTTS
Q1398 OT6SE
-0360  _OTGh
0345 08T
LH22 061G
S22 L0670k
Lo aTey
L1548 1038
L3093 . 1684
L3555 L 2VIA
L2002 L2667
251 L 02s
LA565 L3362
+1585 3398
+J6TE 3357
635 L3339

5.00

= 1245
=, 1355

5 221%11

= 131%
-, 1205
= 1215
= 1158
=. 1072
= 10B4
= 1051
=, 21
- 09842
-, D661
=.0721
= D818
= OHEE
- O3RT
= 0188
=, DOEG
LO0ET
S0118
L0232
L0218
LO3ER
O3
<0855
. HEEG
L0538
L0356
.01
k]
L0903
JSER
L0971
L0541
.ogas
Lapz
L0857
. (BT
L0918
L1183
L1532
L2100
. 2653
L3123
L1878
+32T0
+3280
3225

Table 1. Contimied

(e) M = 2.65

7.50 10,81 O0F LOC -,83
- RS -, 1 ER g1 FL .3506
- 13H1 =, B3N] 5 FL 3THD
-1 -.1!;1 53 FL 3810
- 1158 -,1955 51 FL 3842
= 1323 = 1321 55 FL .3A6EA8
= 1295 =, 1295 1] FL .39
- 9337 -, 1215 57 FL 3763
= 1191 =, 1189 1. FL .3T63
-.1072 =,1073 50 FL .¥918
=, 1087 =, 1085 60 FL .BITH
-, 1052 =, 1053 A1 FL . EBED
-0323 -,0918 &2 FL 1385
-.0563 =,0961 61 FL 4282
- 0863 - D260 &4 FL LRG3
-.0720 -,0719 65 FL ,SHEG
=, 0819 =, 0617 & FL .614%
-, 0467 - O4E3 &7 FL . B397
-, 0186 -, 0388 B3 FL 6663
w, 0135 -, 0832 i} FL .GL&TA
-, 00Kk -, 0083 7O FL ,Ti05
0026 D028 —— T4 Si-=. 1363
D120 L0721 T2 SH = 1170
LOZFF 03225 T3 S5d =206
A6 L0215 TA SW L0527
0363 L0367 75 SW .0R16
LOl69 L03%0 75 W .ai3d
LHG2 L0 T7 S5 JERTO
L0518 L0521 78 OW 6555
821 L0826 T S

D951 L0359 L1 T

L0328 0382 R ] 5H

481 08k B2 S

L R 1 a3 SH

0619 L0515 B4 AW

0642 L0690  B5 =W

L0657 L0655 BE SN

L0102 L0781 BT RF _75TH
L7100 L0716 BR BF L6TI6
0733 L0739 B9 RF .32
LOTHD L0308 90 RF 7247
L0913 094G g1 BF . B508
211 JV2RER 92 RF  .Q282
AT13 L1818 93 RF 9157
LEEhT L23T3 9% AF T
L2409 L2835 05 AF 1.7609
.3230 L3218 98 AF L8319
+3538 35480 ar RF BT
3386 3320 1] RF

338 3T -1 BE

L3335 L3387 W00 BF

)
. 3055

=T524
AB5FT
L9070
LO7T11
BG5S
-5
-Boéo
«TIET
1-0311
I75%
«TH39

Cp for 2t =

B3

.3T53
<3042
.38
- E20T
LAHTR
6T
L5079
5319
L5150
962
5218
L5a48
L5302
LH7aN
.4339
L5904
-1
L6793
SToa2
.BBET
1305
- 1206
- 1160
—_00aa
L0657
< JTEN
U3
.anar

1.57h2
1. 7920
LOTES
.A591
1.67T%
1.1528
8173
STHAE
5922
LB1%0
TH27

b, &7

. J8a6
JMO5E
T
< H50%
T8
S HlgN
50T
A18Y
JS160
L5074
5292
PRl ]
L]
LAG2E
55
L]
- BO08
+B5EF
«TIRE
- 0330
1325
= 1171
=, a2
=. 0500
728
3782
« 6381
. BAdD

1. 6801
1. 6558
1. 03490
+B219
14375
1. 0035
. THRT
JTAT2
A1TE

1.33

ABZE
L]
M1
L0381
FLLL
MTES
LHaTE
5110
.50a5
A0
G272
A133
L
HS0E
ML
L5151
- HOBa
8539
L1912
LABES
=, J260
=, 1217
=, TR
.oogo
L0658
L3524
A28
. Bieg

1.7H24
1, &840
1, 1058
E )
19127
1, 0380
JTET2
1540
LT
L-LE]
726

5,00

- 3738
« 1933
. H2RA
U592
LELES
5258
= a5uT
«5TEE
JGEGY
5501
«HT36
L0782
Bk
LHYES
HTTL
5083
1.03T1
< ey
0955
<0991
=2 1329
= 1278
-0
=-0033
0930
-1535
- BE5E
1.00138

2.0896
1.495¢
1. 1876
1.0153
1. B4R
1.2080
L1
25
LAO0AE
LA01%
L0795

T.50

- 3029
JHOET
LEH1Y
LT
5103
L5354
S5BTS
A 5857
S5T99
SEET
3803
/5904
JB602
TG
L5004
O30
1.0249
LSO
.2033
1.00%92
=130
= 1&77
-.0828
=-an34
SETE
+JiL
L0203
1.00%%

20189
1, 3371
1. 28465
1. 0354
1. T334
1. 2434
L2029
203
TH3%
=
A8

10T

.02610
1.979%
13759
10288
1. 8061
1.2818
-BH5E
S
-hEEZ
0585
BLLLES



AF oG
il 57
fog ar
-k -
18 &T
s AT
106 5T
wr 5T
168 5T
g ST
e 5T
I 5T
i AT
13 =
LAL I )
115 &7
& ST
1y &1
i1& 3T
iig AT
i &7
(3 -7
2z 57
123 3T
i34 5T
125 8T
i 31
2y 51
2§ AT
135 5T
13¢ 5T
138 ET
133 27
LK)
i34 5T
138 5T
135 &7
131 5T
118 &7
138 &7
180 BT
iat 8T
192 a7
14y 5T
LEE - |
145 At
186 BT
18T 8T
48 &7

=. i3

-. 1190
-. 1226
=122t
=, 1219
=, 1234
= 1178
= 1115
=,1108
=, 1016
= 0914
= 0810
= 06T
=. 0520
= O3S
- B2k
=.a1186
00
a1k
Mkl Ul
LSOHTE
JO5HD
L5TS
L2631
T8
0TS0
T ED
OBAT
0805
ranT
+DERS
LO3KT
LBE0Y
LSRR
OBAD
L1155
« 1803
TG
3325

-3413
+ 3311
o b
361
3796
3319
AT
- 0907
- D167

.00

= 1280
=.1315
= 1310
=.1353
= 1581
= 1526
- 1285
= 1250
= 1322
=113
- 1018
= 2827
= EET
=, GATH
=, 49
=,0832
= 0136
=, 3326
—.3113

L0068

502

Lok

058

163

JOEEE

P37

0337

OETT

2Tah

LOETT
JOE7T
+OTER
L0331
L0k
25
«DE3D
J0d72
et

231k
LHI0G
LA820
LHEaG
JAERE
+HA58
PLEER
<0973
L0305

Cpy for Egil =

83

0358
= 09EG
= 1254
=.1337
= 1381
e ETE]
= 1390
=, 1374
- 1181
=137
=, 1284
=, 1254
= 1231
=, 1266
= 1153
=.1152
=, NG
-, 106
= (555
= kg
]
=59
- 0651
= AR
=:.033%
=, 00TH

02T

«Cr52h

H0E

L 1208

073

o [

1535

1308

035

OTTH

L0510

J0ATa

SOETE
« [IHGA
AR
L3731
+BNES
LT1EE
STHEA
- 1637
L6457

.57

1543

1055

SO87
-, L]
-, 105
=, 1156
= 1211
=, T2A0
=, 1254
=, 1252
=, 1207
=, 1253
=, 12246
=, 1207
-, 12
=, 1221
-, 1196
=, 1206
=, 1105
=, 1043
=, 0933
-, 0353
=, 0791
=, 1784
=. 0728
=, g2
=, 0545
=, 555
-, 037%
=, 0290
=.0183

MiliLF

D665

A0

. 1354

+ 1549

LT

. 1674

-0898
-OTHY
OG0
A62d
< 1071
2620
<5603
< 161D
SAB9E

3.33 5.00
A 166G
LATET
L0785

A 1666
1158
SO
03Té L0356
L0055 L0065
= 0219 =, 0203

=. 0165
=.0138
- 0108
=.0400
=. {1125
= 0112

= 0147
=. 039
-, 0058
=.0013
=, 0081

(1025

00T
La03t
L0037
L0025
L00ED
(M35
.ooz2

=, 030G
=.0300
=.0598
-. D&53
=077
=, 0651
= O7TE5
= 0790 0032
-,0795 .OOEE
-, 0335 -, 0021

Tuble 11, Concluded

() Concluded

Cpfor 2y =

«2 A3
=, 035 -, 0007
= 05TH =.0313
= 0721 = 00dE
=, 76N =, 0520
=, 0632 =.0689

.00y -,0802
L0821 =, 0273
L0598 L0069
L0537 L0AR
L1578 _OAST
30T 2adn

-.0823

=0T

= 0018 =, 0213
= 0838 =.026%
-, 0823 -, 0352
= 0785 =, 0300
= 0765 =, 0436
- 0685 -.04ER
-O717 —. 0500
= O6TH =058
- 0605 -, 0580
-.0503 .05
=, 0532 =, 5TT
=-.0878 - 0572
- 080% -, 0517
= 0608 =, 0517
= 0292 =.08F3

= 0219 - 0532
-.016] =053
0751 =, 086G
L1537 —.0E2Y
L1738 = 0u63
L1673 —.0u31
1535 = 036
L1633 1685
687 L0718

T.50 W.h3 OEF LOC =43
LTaE 2T s 8T -.0835
L1189 OFTT 154 8T -, 0747
LOTEY L0711 151 5T =.0740
L300 (DEER 1%2 5T =, 0794
L0180 3181 953 ST =.02%5
=020 =077 154 &7
=, 1195 -, 0827 155 T ,0uaq
= 0105 = 0068 155 5T .0A52
= 00%9 <0015 157 ST .05TR
=, 0004 L0013 15 5T (1384
LM31E 0080 W53 ST 3045
D0EE 00T 160 5T 1935
LM% 00ek RET 8T — 1332
LT e 162 5T =.1233
LOnEE  Lpogds 161 ST = 1299
L0050 (ooE3 1588 ST - 1307
L0058 0098 185 ST =.122%
L0052 0061 165 5T -.093%
L0080 0059 V6T ST = 0860
«00gg 0101 168 8T -, 1088
L0100 L0111 WEE 5T -, 1086
LOTT LO0ER 970 ST =.102%
Jooge  .ouce 11 ST =102
LT L0GER T2 ST - 1085
ok 0057 T3 &T —.10&d
L0300 .DOGY  1TE BT = 0&8m
L2115 0128 §7S 5T 0%
L0100 8118 1TA AT -, 0092
L0 .21 17T 5T L60i
L0110 L0118 17R 85T L0076
L0118 .01l ¥79 ST L0008
A311%  ,09%2 By ST - 0po2
JOM0E 0T 1Al ST -.0066
L0120 .0132 &2 5T L0845
L0113 .0%3% 183 ST . O6A6
L0198 0182 18 ST
316 0982 WBF 8T .0733
L0 0157 ig& &Y 40783
187 ST .0GDA
~.0176 D889 t33 ST _0565
= 0201 0157 189 AT . %B06
=, 03F 0058 A9 ST _3840
=.0290 0827 191 ST J3ATT
=, 0295 L0159 528 ST .38
= 0370 .0857 1931 ST .3@ANH
= 15y 0867 i34 5T %028
L1692 1608 195 5T RO&0
L0738 L0643 19G S5T L WI66

=, 1887
k]
=, 1435
=, 1059
=, 116G
-, 050N
=, 952
-, 1252
P 1| ]
= 1255
=-. 1277
= 122
=, 1085
=, 0832
-, 0185
-, 02Eh
=, 0235
=, 0171
-, 0332
- 035
- 0245

La%s

L0504

<0585
-0573
2515
<0552
L0310
L2920
2392
J2ATE
« 2357
257
S Ll
o HOES

=, 1497
=, 1358
=, 1202
=, 0917
=, OaiG
=, 0157
-. 0047
=, 1358
- 10T
=. 1357
=,1247
=, 15
=727
<. 0539
=.OTES
=, 0328
=, 0927
-. 0922
=, 0081
=, 0782
=, 0591

Langz

.Oopz

-0563
MLy
2330
0168
E0UY
LSEET
5811
28367
J26TH
L2 0
BEEkE
L1904

1. 67

LO027
=, 198
= 015&
= 04715
=. 0553

—.535
=. 0021
-, 020G
=. 0014

L0536

L0880
=.0973
=, 0715
=4[5
= 0105

«a004

LO0E7

L0037
=+ 1338
-, 1378
=.1302
-.1023
=, 168%
=.0368
=,02319
=, 1006
= 0877
=, 01887
=-09332
=576
=074
=650

L0627

L0128

0230
=001
=@153
=.0229

28713

1720

1518

« 1187

-DaHE

00

ML

3.33

«anz2
= 0183
2007

0032
00T

— G
=038
=21
=.0833
=. 0355
=032

5.00

L0032
=, 1164
L0005
JO03n
L0055

0106
L0012
= 0127
= D25k
- 0291
- 01327

083

= 0053
=2 0286
- 0058
0056
<0083

T.50

003
=, 0159
L00G

49
J00dz

L1115

L0130
L0153

SONZE
L0103

JOOFT

-a13z2
L0013k
5%
SO1a2
LAET
«A158

<00z
QT
M=slily
ST
0T
-QosT
BLiT
=.0oa7
—.an4ai

.0020
006
B0
L0497
L0098
. N0ES
- 058
+ D002
Loanz

.01
L0113
L00TD
LO0ag
L0055
LO03k
o037
001K
.Dooa

0058
L0782
0004
= {1030
=061
--005H
-.0038
0038
.003a

= G047
= 001G
- 0021
=.0010
=, 0011
= 08TE

=. 0o
=.0003

= 0015 L0013

<0007

0030

- 0083 -, 0008 0003

=.0011
=, 0001
=. 0056

= 0008 =.001%

=, D009 = 0063
L0092 LO60d

-. 0833
—.0ATY
=.a722
= CkAZ
=.3287 0058
=.0160 .0070
=, 500 =, 0603
= 0598 —, 0686

02
.0o70
o055
006D

=, 0712 =. 0517
- 05A0 - 0281
= 0587 —.0813
=.0B69 =.O160
1023 =.08E3
01T =.0a91y
N L
2328 -, 0628
0234 - 0502
=.3120 —.0HAE
=.0313 0375

0055
.0ogn
L0085
L00TY
0075
.00
L0135
L0123

2128
L0205
-21u5
2130
=050
=.0292
=S80
= 0T
=.0128
=.0oag
-002q

L0116
LO10E
L0108
LO10E
LOTOE
O1LF
L0158
.a1aL

15T
L0330
L0157
il
A167
SOl62
152
L0152
0162
.a15e
L0172

218962 = 0654 =, 1065 -. 1058 - 0742
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=4
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Tuble IL-Pressure Coefficients for Configuration 3

o 2=

«53

b = 2005 =, 10Ty =, 3549
FL -, 7880 = 3607 - 29T

=2t
FL =, 582

Fl =.237%
Flo= 8475
FL =: 1979

FL =

1T

FE =192
FL =.1229
Fl=uebii
=115
EL -.1255 =. 1144
Fl = S = 315
FL =.0658 =,038%
FL =, 0029 -, 0055
L =018

FL
FL

TS
+Ehl
7399
=480
g
EET
OTO
Sy
1
L1264
« 1385
1106
TG
SI5TT
« 10
« 1THE
~204%
=338
=]
3T
= 3360
=374
WIS
- BEGE
-N7a%
P-4
JI5E
«GhGE
8] i b
20137
BHEE
SETTT
L6101

= 2185
=, ZHAT
= 261
= 506
= O
=. 1821

- 291k
= ZhAT
= 2501
— &2l
= 1783

T.ET

1.1

5,00

T.50

= 2109 —a 2058 =22T9Y = 3579
EN kBN L LR
=i 2T 2l = BUSE = BTLE — 8933

=. 2524
= ITTH

= TAEY =, TI3Y =, TI0T
= 05— = 1036

= T3E9

L0553
ORI
J095%
-0BAZ
el
BN
T
Sioss
. 1355
L1518
S 1537
RLTT
5T
1512
T
L TTTD
NS
1975
LTHTH
S 30T
B )
3609
+ 3557
< H29%
LA57q
A2
LE203
551
=Tkl
L0123
AGET
L LT
LA0ED

= 0974
= RO
=, [47TE

00
=00gE
ST
16T
o T3
0947
L05TE
JOegE
IEST
a1
WEFL
SAHTR
1B
LIATY
+ 15711
< 1T
[ r]
+hETe
+ TREY
« B9
2
. 240
ATH
P Iri
LAETD
o O

- 0704
= D747
=, 0563

L0055
-0OTR
-O0RS
L0010
w0
=.2178
T
L0068
L0838
LOb9E
SOB0D
LOGTH
SO5TS
JOTaT
.0303
SO9BT
LHIRE
e hE
i)
3452
s34
3701
JHzig
- EESD
L4928
S5203
L5003
RTEE
B0
WL
Mana
JAETH
L0857

TR = 2450

=L 2THD

= hEs

PN L WP [ -1
— 22—, V52—, 2152, 2357
=_2000 =.2060 = 2047
= THS5 _ 1358 — 1808 —.1TT9 -, 1714
= 1MEE = 1177 = 09T

= TS = 14kG
=, 1571 =, 1807
= Hidt— 200
=, VA — T537 =-THI0 = TH9E
=1273 =.1130

== bR

=_ORE%

= O6AY =, 5HT
-. 0300 -, 0534 -, 0857 -, 0327
L0278 = 0188 = 0127

=325
=169
-
=009
= DITH
SRELE
=.02TT
T
=263
— O3
<0197
R |
TR
el
kL)
-102a
St
ok
_BH3
2615
3173
- 3558
RTIL]
SByTR
TS
T
=L
543
-RT
O05%
NN
ALSE
fLELTS
Ah26

= aal

|
L3515
LDSHT
«BTEE
Pl k]
07T
0h32
=050T
JOE3E
1 LS
SORAT
050z
ST
AT
LO56E
-OTHD
LHETE
_118%
15T
T

= 1350
- THF]
—1
= 1710
=. 1082
= EA
= 570
= 16
=038
= G
0kel
P L
N1
FLLRES
.oan
L 0qC2
= 1380
N5
MR
FRLLY
= 1059
L taas
L VRS
« 1331
< T2TH
o 1]
L
+ 250
LTG0
S2A7T
. A048
PR
LK
NA7EG
Haat
LBETE

(o} M =169
10,63 DRF LOG
L Lk w1
- 5001 &3 FiL
- 293753 FL
=, Z2H90 L FL
~EE 55 FL
—~ 237 36 FL
= Zob 8T TL
=. 1718 ol FL
- 1368 50— FL
=, T4IT B0 FL
- b4 b FL
= 1700 &2 FL
g 1,7 § I -
-y BEHT &b FL
= 0572 85 FL
~.0BIl E5 L
= OZry a7 FL
T . -
T ST
LA T FL
BT N -
R E—
B -
L2 Th Ed
SO5T T4 =
LS T& Ed
TS -
« NN T& =
MRl T4 e
L —
5 1293 By =
«11E1 2 &
PR L
LISEETRE TRy
ABED 85 &
,2606 BAEY
L0887 RF
P54 .2 RF
JABES BO W
BT ST -
P L— L
LGS 02 RF
B i E -
EEET 9N RF
0T 05 KF
B L — -
JBEES 9T KF
J6EBT — OF  RF
PN L N
L6855 W00 EF

=. A3

0255
M LEE]
LANGE
JBESE
SITE
ML
EHET
LAAuT
+ TOE
T AET
+ 1532
JEHTE
.51
TS
)
~THRZ
1L
L]
B3
LBTES
- 2818
= 1210
=, DEEH
1200
% b
R Fd
AR
TEET

i, = |

CEAET
61
o a L]
a1
& T
. TIET
LT
- T553
. T335
-LORR
L THAG
.H287
JBaGy
SBEST
TG
AT
A521
B3
SBETS
=300
= TATT
o0
L1230
13T
.GATS
. TaHE3
SHs9T

- BgEl
< AaTE
- 1205
T27%
- 704
1.0370
-0
ML ES
<HOHE
. HHA0
-HTRY

€, for Zh =

JE3

EL L k]
W.1_EE]
JTOTH
“T2BE
JTakd
T3P
IR
STRAL
STt
LHTED
B35
< T9ET
-B053
R lLE K
<TOTE
~ToEG
SBAZY
AT
BTG
5T
=. 2067
=TT
=. 1736
A72%
SR
o hF ]
«ThEE
JEGES

CTET
125
AT
SPELE
Ry
-BOTa
BATY
-905H
Ll E]
AT
-BAGE

16T

599
K71
A%
0¥
1240
T34
JA70
L7525
168
JTEE
734
L TEES
Th3d
1807
JuTT
LT
L
NTLH
B0
JETTS

L
=. 1484
=, 1THE

D60
SSEEE
ST
S
f-LEE

1,0611
PEELT
N-LhT
LEIEE

10703
L3ULE
OET
A5

|

<38
A2
«BldE
ST
LT173
TETE
STIET
-TL5}
e T dH
A THaE
=T550
STa0T
L TTOH
STHHE
T30
STHE
<BA3Y
A0S
w555
-5EE0
=203k
= THTH
=, 1763
<552
< 3BT
2033
T
<B5TT

1.0853
1.0801
ok
= HZAY
T.08TE
-FLAE
BB
ATOT
«B103
AT
-f453

.00

=HTHD
.1 E L
«T135
- T30
- TRER
LThES
FY]: K
- 7187
TESS
LA

w13

“THTY
«E014
=T93F
ML
TTH
-5k
ATh1
4TS
oLl
=.2773
= 1729
- 05TH
«2053
- TRED
«A50E
w i
LEAED

10200
1. 02
LH1TE
B34T
L)
SCELE
35T
5098
w343
.EI3$

7.50

_BTHR
TI0E
STR1G
PR
- T5H3
STTER
STHAT
_TRO0

H165
<5145
-T993
E108
_BO3C

7T
L TATE
ETat
- &7ET

N
F17TH
» 1055
PREHTIE
=4
- 55AT
w13
A

3150
L9518
L9549
LF178
9507
-3190
L lEL]
JEETA
+ 2300

L5570

iﬂ.h!

LJELp
L7081
S T34
TR
CTEEE
TR
L THET
T
_EbHE

«B257
A2
-H20%
BT
HOEE
LHEET
<HATS
-fH43
«ETHA

ST

.EQTE
S1TEA
« TTHT
PRl
=3idd
LAESE
B0
HEEF

BT
St
0133
LR
LT
830
111
HAZ3
LT
L b
-Eh5E



BE

QAF  LOC
L1
pE 5T
10 13
T L)
105 AT
o5 5T
19T 5T
108 =T
109 ST
110 =T
111 5T
112 =7
113 AT
118 =T
115 &r
116 5T
117 ST
118 5T
119 4T
120 =T
121 sT
122 AT
123 AT
128 ar
125 ar
126 aT
127 a1
128 ST
129 5T
130 3T
i3 st
132 =T
133 8T
138 AT
138 &1
136 AT
137 ST
135 ST
i &
13 ST
11 AT
w2 st
133 57
1% ST
135 5T
135 ST
18y ST
FET- R |

-85 .00
=, 2340 -, 3230
=, #8558 -, 1002
-, 2845 -, 2783
2820 =, 4578
= 2725 =.3772
=, 2952 =. 3002
=.2398 =.3653
=. 2089 =.3534
= 1827 =.2200
-, 1561 =, 0824
=, 1206 =.1311
= 0542 = 1024
= 0694 =, 10586
=033 - 0511
L0095 0016
B L 1
JOSBE  CENG
LT L0950
OTHT LOEED
JOBRZ 0752
L100T L 1005
. I08& 1257
L1209 1T
.13%2  .1583
<1557 .1753
- 168 1736
SATHE 1538
L2083 2100
L2235 202
LASRY 2209
2911 L2918
-3372 JEaul
-3820 3541
LDE 30T
322 8299
HE6E L AE65E
JAGTY L BGED
JH2E0 5282

5560
+OUE3
JAITH
+BA0E
R
B2
gl
+OB5T
+2208

-5707
5973

&182
+EETS
«EEHD
B350
E536
=, 2151
AT

I"_‘p‘l'urziu'dn

A3

=. 1891
=, 218K
—. 2HET
= 2525
=331
=, 6213
= 3TTH
=.3059
=. 3480
=, JAa2
=. 3807
=. 3014
= X710
= 478Y
= 2250
21151
L1832
Safa
Ok
=.0057
L0121
1995
3158
L1THA
LOTH3
L0203
Wral
T
R LTE
26216
22T
.1830
-OF0H
1735
RELE
A1TH
352
2158

LSE5H
JBENE
4530
JER5E
J10
+T2TY
ERL]
+J38A
L1523

T.67 3-33
J3BbE
. 1953

—. 2660

=2178 1277

=310 = 055

= 3602 =, 1608

=358 =, 1570

=, 3E0T =, 1601

= I2HT = 1731

= 3078 =, 1581

=, 3022 =, 1938

=, 3020 =.1963

= 5102 -, 3030

= 2206 -, 1958

=: 3133 =. 1808

= F1IT = 1771

=.3128 =, 1754

=, 21 =, 1782

=, 2955 =, 1795

—. 2308 -, 1758

= 120N =, 1652

-, EEN =, 1556

= BOED -, UEET
1972 =, 1653
L3901 =, 1628
2503 -, 156K
T30 -, 0509
LOR2Y =, 1183
L0590 =,0951
L1EO =, D851
e .
L1900 L2035
LN L 10EG
L2409 L 1ATT
A0 L WHET
ATTE 2EY
Ja540 L2073
AT L3z

Sk ]
L0231
B728
-aa72
570
LBEES
a1
L3720
L1919

L2143
L2682
5350

LA3T1
« 32648
+233%
s22iE
AN
<8015
JAAET
22137
« V266

Table I11. Continuesd

(a) Concluded

.00 7.50 10,83 0aF LoG
L2089 L1993 208 fhg 5T
J381 13T 133 10 ST
0978 0972 .0940 151 ST
JAAT  L0aA1 | 152 47
L3015 0058 =, 0009 153 5T
D943 - 0300 -, 0345 183 T
JOIGA =010 =, 0150 155 T
L0002 =.0050 =.000F 156 =T
-.0100 L0029 0175 15T 8T
=, 0218 0188 0390 153 aT
-.0EHR L1572 L0211 169 8T
-.0620 .0BE& 0200 16D AT
-, 0A29 0653 .D228 141 &1
0952 L0NE3 L0321 162 8T
=,1056 .0M32 .029% 1631 5T
=, 1182 0300 L0280 168 3T
-.1149 0177 0307 165 8T
=, 11809 0009 0285 166 5T
=, 1125 =.01TH .Qu2h 16T 5T
=, 10ER = 0382 1NN 168 8T
-.1050 -,0838 .OTB6 150 ST
- 1085 =, 0566 .062% 170 8%
-.1354 - 0568 .0598 171 ST
-, 1019 —.05498 0534 172 8T
=, 0957 = 0506 0519 173 3T
-, 0058 —_ 0575 0754 iTa aT
=.097T =.06TA .0169 175 5T
-,0B85 = 0568 D202 174 5T
- 0B6T -.0658 0002 1TT 8T
=, 0018 = 0667 =.0078 178 BT
-, OTHl = 0&AT =.0155 178 5T
-,0088 = OB52 =023 190 5T
L0218 =, 0603 -.0269 181 ST
ATT0 = 0528 <, 0200 182 5T
L2164 -,0507 - 0279 183 ST
2220 - 0416 - 0261 1BR ST
6% -, 0609 - 0303 185 ST
J001 = 0305 <0307 186 3T
18T 5T

L1703 -.0130 - 0365 1BA ST
JEBT L I0B% -.0k0N 189 ST
J332 0 1TT2 =00 %0 8T
B3 L IT6E - 0858 151 ST
4236 . 1THY =030 192 ST
9 1206 = 0356 193 5T
2512 .1h08 - 036 184 BT
2100 .20%6 L2098 156 ST
.okg2 ,0BGD .0B28 186 ST

=83 1)
= 0 = 1058
= 2201 = 2590
=, I =,3185
= 1181 =, 1746
=, 076 =, 0375

L1184
RITE
. 3355
LB04A%
5655
ML
-, H168
- B85
=, 5058
=, 3haz
=.3119
=, 22713
=, 1H60
-.233%
-.3518
kLA
=, 2090
= 2797
=.2628
= 2354
L0710
=, 0117
0218
L0360
0278
40337
T
100K
<3207

-3263
3320
« 3250
331
«E6E5
G2
JS9RE
5704
45924
-E001
5189
-5565

L1332
L2158
L3772
L HEES
- Sa0E
LE18D
=, 3009
= 123
= 4977
=.3115
=. 3265
- 2102
= 0TH6
-, 1809
—.22it
-, 2032
= 1902
-. 1583
= 1831
=. 123k
OHaG
0358
Bk
0515
LOUTY
<0334
L0500
LA
<3992

- 5763
<371
« 3650
LATIR
L5612
6581

Cp for Zyhl =

<83 167

=, 1542 - 0505
=, 2603 =, 1320
=, 1853 =, 1426
=, 1676 =. 1201
=TT = 1361

32T =078
L2352 1800
L1953 0420
«A%90 3308
« 5205 LB5T
JBEOE LA%2T
=, 0131 =, 3130
=, 9096 -, 1174
-, 1554 -, 3775
=:3307 =,.2231
=. 2740 =, 1914
- 20EY -, UH1]
=, 1857 -, 1003
=, 803h =, 3330
=, 8120 =, 3721
-, A0 -, 3521
- 3528 =, 3278
=5 3258 -, 2551
=, 251 -, 1915
= 2072 =, 15EH
« 1886 =, 2523
- D888 =270
L0298 =,2322
=, 0132 =, 2306
=, 0538 -,28£5
=3 1578 =, 1795
= 1218 =, 1208
Sk 383
=3393 36T

- 2557
JBE1E
L1005
- 1933
G969
6925
U511
H115
LHOA5
« G308
-5527
=559

-303%
2770
L100%
L0975
L
E02T
L3085
e
LHI04
LHEER
FELEL
LHGEE

3.33 5.00
LOH5T -, 0007
018 =, 0021

= 0157 0552

- 07Ee L0990

= 1586 =-.0484

= 0777 =075
=. 0962 =.0600
40858 =.0382
LIS 1282
L2690 . 1AED
L5488 a51p
=057 2157
= 0620 1184
-, Oian 1282
J0133 L0661
L=
290 = 0028
JOMAT  D0ZE
=. 1983 -.0320
=191 =.018H
=, 1606 = 0007
= 1176 0189k
-, 0724 0319
=.0u35 .OBET
=. 0248 .augy
=, 1006 =, 1133
= 1797 = 1228
=, 2360 =, 1613
=, 2105 =, 1109
-, 1669 - 0033
=,1182 =.0fuk
=, 0927 =0kgh
JTEL 1591
L1ETS 1308

16T 0981
L1526 0130
21238 = 03D
L1022 -.0304
A5bE ST
J3BES 3026
3636 BERE
23483 2265
-X00R 2010
~203F 2305
~ITuT L2547
£922 1900

T.50 10,563

=000 0023
= 0136 -, 0213
017 L0350
SA752 L 0EF
LOEYS L0247

= 2uk
= 0332 L0310
=027 L0064
=.0005 =.0127
= 0200 =, 0104
OU31 =, 0333
LB018 =.00%0
= 0008 — Q0%E
L0102 o1l
0170 L0
029 0056
=002 40481
L0029 0072
JI5TA 027
1283 L0266
L0786 L0215
LB313  .02un
L0210 020d
L0208 0221
172 L0217
=050k D574
=, 0005 0660
= k3% 0532
= 0228 0939
=.011% .0521
0029 L0537
0706 L0581
= 060 -, O2EE
- 0550 -.0233

= 0632 =.0114
= T =097
=, 1531 =, 0021
-, OJE58  _0D0ay
MELLEEM-E kL]
«N228 =030
L0900 =.0820
0895 —.0835
.0833 =.0396
-OTAS =.0284
JOER =020
ASHT = 12T

-053%



BE

Table I, Continued
(b) M =200

Cplor Z, = Cp for Zyft =
QRF WO =.83 L B3 1.07 3.33 5,00 7,50 10,83 OFF LDC -.B3 L0 B3 1.67 3,33 5.00 T.50 10,83

1 FlL =.2%08 —,3997 -.3277 -,2037 -.2098 - 2386 -.2388 =, 236k 51 FL JAA09 L6739 LBBAY SLLE SRS  5EDD 5511 L5620
d  Fl =a2328 =.29011 = 2290 =, 2052 =.212F =-.2371 =< 2373 -.2372 52 FL 57568 6§11 .ST36 .STO& %60 .5596 5T . 8E1
1 FL -.2301 =.2299 =.0238 -, 1092 -.zggi 222297 =.2300 =.2299 %3  FL .5B52 L6422 ,E8012 .5480 SE20 STTE .SHOQ . GDO&
A FL =.2108 =,Z2T7 =.2230 =,2021 =.2043 =,2293 =,2300 =.2297 5S4 FL .50%& 6507 . 4220 4132 .5089 .S5000 6026 6124
5 FL =954 =, 2121 =, 2081 =,19%0 =,1982 = 2160 =, 3155 -.2155 55 FL .&05T7 6996 .GAT1 (5345 5169 &060 .&5206 L6293
B  FL - 1T15 - U932 — 98839 -, 1827 - 1858 -, 1052 - 1957 - 1058 Sh  FL _&17Y  GEB1 ERRY ESO0 L62TE JS1T9 L6126 63T
T FL = 1372 = 1T36 =.15837 = 1600 =, 1602 =.1702 =.1705 =, 1708 87 FL G362 (6065 6867 G693 6NE2 612N 6508 5603
B FL = 1328 w1578 = 1263 =.1331 =, 1002 = 1026 =.1437 =, 1633 58 FL .&6TY 7075 .ée88 6737 .GEB0 6337 .8520 6423
9 FL -.1160 = 1383 - 1002 - 0556 -, 1220 . 1123 =.1033 -, 1125 53 FL L8516 .T239 L7129 L0907 GAST GAED EEED  ETTE
10 FL - 1156 = 1837 =.085%5 -. 1012 -.1232 -_105% —, 1051 -, 1061 &3 FL .TODR .Ta@2 716 B96T . GAO0 E603 5950 TO3&
11 FL =056 = 0617 =.0T13 =.0803 =,0902 =.0832 = 00825 =, 0325 61 FL JTEEY . ThAs L 7I0T L TO3E GE1B L6898 J65TS  .TO028
12 FL =052 = 0BZF =.0058 =, 1028 =, 1183 =.1121 =. 1128 =, 1121 42  FL &E21 ,TAAg ,To2P (6737 .&508 (B315 L6500 .BAD%
13 FL =, 1020 -.1108 - 0f55 =.0681 -, 0978 -, 0660 - 0874 -,.08T4 5% FL .&EEB LB11% L7084 LBTIS L5519 (EF02  (EAES  SLO09
4 FL =0Tt = 1098 -, 0808 =, 0048 = 0786 =-.0T02 =.070% -, 0702 &% FL .5B55 @712 7004 ERQ2  &3RG  LE19T  .E360 .587E
1% FlL -.0&26 - 0827 -.079% —,0%98 - 086Y - 8517 - 057% =, 0517 G5 FL AEPD  ,0wa7  7oak  AgoR  Seel A323  (4AT3  LOGTH
& FL =-.086% - 0655 -, 06480 =, 0877 =,0281 -, 0015 -, (660 — OHHY & FL .TOAE @45k . 7E50 ,SEA2 .&TWd _E4HT GEBS  L6O0T
17T FL =024 =002 =,0372 =.0822 =.0073 = 0308 -.0300 -, 0312 67 FL @593 0142 8508 LAIER .7ERE LTEIS 3099 LEuz2
18 FL =, 0020 =, 0155 =, 0087 =.0833 L0180 =.0138 =.0798 =, 0150 &4  FL JENER _APs3 ATOD  ,A%13  LARD6 A0S (BANT L BRA]
9 FL 7R 0100 0100 - OMST L 0%0F 0006 — 0008 -, 0007 &9 +B501 .B553 LBTAO0 .BamY  (R3&0 LB2E2 (BSEF  LB5S0
20 FL .935T .029% 0204 = fR1] L OEDE . 31BR 0492 L0913 il LETOE 9385 906N B%1B &390 8995 .4k2L 9305
# FL 0491 0412 .0puE 0015 LDM39  L0@AS JONT9 LO0N&D T wZI21 =275 = 2204 =, 2021 = Z0Th =, 2105 -.2380 -, 2534
22 FL .0095 .OWAY L0172 .OREO0 0318 _5kOA 0938 D151 2 = VBT =, 1214 =, 1395 -, U58T -, 1061 =, 1SEH -, 1SET -, 1GHE
231 FL 0813 .OT2Y 026 .OER0 L0321 0913 0259 L0280 0 T3 = 50 =, 0600 =, 1123 -, V366 =, 0595 - 1179 = 1262 =.1250
28 FL .0811 .OBMA 0221 L0111 L0227 1015 0279 .02ED  TA L0207 0285 L0314 D533 -.B%RY 0695 _QABD .OGSH

JIGES 1560 .DAAS L1002 LOA3E  .094F  L1ERS L1100
LSEET  LESTE 5979 5800 (5THR (STT6  JB006  SAS9
LO¥ER 9295 o979 00k @305 BEST Q03T .B39E
JTEE 9254 LB2MY LTTRE LTTER LTSTS LTTER  LTRID

25 PL 0875 L0BBY L0780 L0009 L0136 0800 0283 L0285 TS
26 FL 0524 .OBEC .0DDO - 0061 ,OO58 G762 L0371 LOITMW 7B
T FL G448 .0730 =.0008 =,0023 =.0002 08T 0299 0220 T
28 FL 0390 0570 -.0102 - 0246 -.0109 0807 L0064 0%k TR
25 FL L0002 L0320 =.00TR =.0348 -,0155 0383 0081 0082 79
] EL 0112 0%53% =.0234 =.02737 =.0261 .OTHE 0781 .D938 B
3 FL 0524 L0813 0TI 036k =.0238 L0991 0566 L0849k ]
32 FL .2312 0830 =.008% - 05ER -.0RBT .010% 0063 . 0O6N g2
1 FL (0418 .ONNY -.DDOS - 02N -, 0018 0913 L0061 0042 @)
i FL .0M§1 L0499 -.0041 -.0152 -,0323 L0131 L0138 L0095 A
35 FL 0562 .OBD3 .0P99 0093 -.0250 029N .OTE 021K 85
i FL L0615 _OBS1 06A2 L0701 00T LGPET L0332 .0MS3 @8

EE R R R S R R e

I OFL L0849 1167 L1228 L1803 LOTTR L0552 L1284 0857 87 SH186 L0557 LB02% L0885 BA7S L7531 7995 ,7E32
38 FL T4%6 .1318 1877 1864 1511 12485 1328 1561 23 L2180 LA398 1.0%31 1.02%9  .9523  LHERT L9371 .936S
39 FL .2509 .1735 L2550 .2007 .233% ,21gh .1BTA (293 A9 1,2259 1.1671 1.1761 1.2034 1,273 1.3979 13763 1.2282
B0 FL .32TE 2286 L3062 L2BTT L2732 L2B93 L2678 L1058 90 LBTOD L T91% 1.0001 1,0586 1,005 1,017% 1,089% 1,08T7
M FL 320 3127 L3519 330 L1IT9 L3385 .3Ad1 L3560 Od L7219 1.0688 LBSTS 9611 L8299 .TEYS .BE2 L4153
B2 FL JMEY L3992 L3825 L3S LSET L3TSY L3 395 g2 110 1,1635 853 LBAIT L7809 L7TSE3 L7830 .TASS
EY  FL 8461 _ESBT .E11B 3995 L3950 4103 .E2a2 W3S 93 L5 1L1686 LB LTENS  LFIvE LTEER (TRAR L7S03
Wl FL .BSTD MOS0 .W32Y LEPTA LAPED 8350 L6816 L4591 o4 G237 1.0682 L8993 LTATR TETE 7Sk .7BR1 L7919
u5 FL 8320 .5373 -G08 51T L8605 4TO7 QB30 L6523 9% 1.0&E1 gz 49917 LB LAETY LBT3E 938k GE3R
a6 FL .5125 .51 .uR42 LWET] LGAST 6923 .GoA6 L5152 96 AP LB6O1 .gagk L RRGR LABST L8337 LB20u .A42% LB61O
W FL .S0ST .5977 .5206 %229 .5991 %231 .835% 5%k 97 RF .7BRZ 0630 .30 .TRE 7602 .7SOS 775K 7792
Wl L .SNE0 JSATD L5284 .SE3W L3228 .sand L5355 L5491 9d RF

¥ FL 5740 .5B30 .5633 8610 .BAek BAEW _%Ga5 L5709 99 KF

50 FL 3870 .5TE7 .S90% .57 5655 5650 ,5E33 L5908 100 RF



0

OFF  LOG
it =T
102 5T
W3 5T
10§ =T
105 5T
106 5T
19T BT
108 ET
199 5T
M4 5T
1M1 8T
112 57
113 =T
ny =T
15 5T
M6 =T
17 8t
e 5T
ng 5T
i AT
P -7
122 5T
P
TeR T
125 5T
126 BT
127 5T
128 5T
Fo I
13 5T
1 5
132 ST
1 a
I
135 AT
116 57
197 &7
14 5T
135 &7
iag AT
1uf =T
g &7
w3 st
1 =7
185 5T
a6 5T
18T =T
148 5T

-.83 .Op
=. 2063 =.280]
= 2123 =, 2503
=y 2050 -=. 25T Y
=, 2161 = 2425
= 2067 =.2031
= 2036 =, 2602
= 1865 -, 3505
-. 1662 -, 2654
= 1379 =, 2540
1129 =, 2523
=020 =, 1543
= 0675 =, 1108

Cptor 2y

A3

—-.08A2
- 2120
= 2297
-.2132
= 2147
=, 2093
- 2651
-.2758
-, 2758
=.2T5H
- 224
-. 2613

-, DAES - 0959 -, 2478

=.0227 -, 0HO4

<0085 =073

L0288 -.0535

LO5EE -, 00453

«OTER  LOATH
ST
« 18T
+ 1055
10T
Ll
JrRhl
LO9ET
+35 ]
0728
<0253
D805
<0282
2 108D
- 1336
- 1897
2R

2050

0T
L1017
LN07E
1T
583
AL
LA%N
-0ba3
5L
720
OTE2
ITES
805
0930
. VB0Y
]
PR -]
LAFE L3821
608 (ETTE
800 (5295

L5061
45255
+FHED
5530
~GEEY 5581
J5T83  BSTE
5258 6551
=.1382 1004
=084 .OHCA

5099
MR
6384
L&1T0

-. 2750
- 2502
=. 2384
- 35T
. 2081
=, 81
OTEE
1752
L1420
L 1061
JEEY
LO2EY
L0135
L0018
L0173
ML
L1012
2
-, 1191
-0281
LS
L
1352
- 3385
L0523

A 8637
-SHAg
RLLL ]
EE3Y
-BBLS
AT
L6457
- 1839
<2795

1.67

- 1859
L1151
-1E2h
SO037
= 1371
= 2007
- &30
=516
-, 250k
=, 2851
-, 2EE2
=.2375
-, 3T
-, 2308
= 2353
= 2157
-, 2Lk
=, 2215
- 29N
]
= 197%
= 1523
-, 1801
= 1240
~.0433
LO1ED
A
L0813
0638
0770
NG
M Lidl]
- 1327
E.CAT
00kg
1033
2237
L3911

<5655
-SUTH
#5033
AR
.
« BA95
S S024
1835
-218F

.33 5.00

LT
261

188D

1223

LRRES  LOBTL

1990 0392

EEUT - 0020

0753 =.0300
—.0236 0172
-.0931 1555
= D916 LOTUb
= 1020 .D2H0
= 1210 0265
=. 1383 .0287
-, 1859 2100
- 1%93 -, 0081
=, 1526 =, 026H
=, 1526 =, 0502
-, 1G9 =.0433
- 1352 =, 0T53
=, 143 - &30
=, 1413 -, OBT1
=, 1381 =.0845
= 1343 =099
- 1387 =, 0859
=, 1361 =, 0fhn
- 1339 =.0802
- 1335 -, OTTH
=, 1057 =, 0811
= 1377 =.07T1
=, 1031 =.0822
-, 1810 -, 0818
-. 1380 -, 0825
- 1337 =.07E7
=, 1280 - OTEZ
=ATEE =273

LUZ =371

L2005 =052

2108 0637

L2090 =.0555

A
Mi:AL
2305
2158
-2758
2046
AT
1833
AT

21377
P L ]
. 1299
L3175
S22t
5739
UL
« 18ES
Ml ]

Table III. Continued

{b) Concluded
7.50 10,83 O0&F LOC
L1832 L1885 10y 5T
1283 13E% 150 aT
o906 .oBTT 181 ST
L0311 L0405 152 ST
L0021 =008 153 ol
=.035% -.031% 54 ET
-.0197 -,0203 155 ST
=011% =, 01156 15& =T
=.0030 =.0008 187 =T
0037 .O0E& 154 &7
3030 .0064 159 8T
L0107 L093E 1450 3]
L0135 4124 181 5T
L0101 012% ] ar
L0638 L0187 163 8T
JOARN AR 164 ET
Los8z L o1@2 185 5T
0TI J0iey 1664 aT
LOELY L0138 18T 8T
LON28 L0171 168 AT
L0451 0216 &9 5T
L0268 Lo1Ag 170 aT
L0126 GPH2 171 ST
w0030 . 029% 1TE 5T
=.0119 o287 173 ST
-.0243 0289 17R ST
=, 0800 .OTHH 174 9T
=, 0337 _O045Z I'Th aT
-, W4T ,08BY 17T ST
- OETA _Ou1g 178 aT
-.0502 ,BE12 179 ST
0513 .0N32 180 5T
=, 0580 0373 -] 5T
~.0bGT L3358 1B2 AT
=,0500 .01TH &% 5T
=, BAT1 3107 188 5T
-.0507 0006 1% 5T
-,0883 - 030 186 ST
137 57
=, 0536 =, 0161 1K al
=.0505 -,0201 {]:1: 5t
D456 -, 0218 150 ST
-.0535 -, 0370 191 =T
~ 0820 . 0254 183 51
-.0358 =, 0257 193 ST
-.0%62 - 0288 19k ST
JB1E L1838 185 5T
0796 L0TET 136 a1

L1511
-.05LR
= 45T
- 1109
=, 0710

+ 0061
g
. 18839
LATSH
085
5823
=.2738
= 2006
= 2225
=.2123
=. 1967
OBET
- HEX]
=. 1987
=. 1881
= 1THY
=, TAT1
= 2003
L0594
=073
=, 0015
L0087
L0067
Jan7a
L0156
EELLE
L2761

<2200
2023
1705
<1509
JERET
<5863
3930
SLB1H
SEOT
.SBE?

6173

]

LOfTG
-, 1034
= 1530

- 1573 =, 132§ -, 1135 - 057 ~ou1a

=, 1324
= 02T

Gl

.87

L0517 L0817
= 1147 -, 0745
= 1273 =, 0803

A3

ETLEL R [l
~.0831 -, 0865

3.33
L0002
-0334
BERLE

= (645

=.0501

JOUEE =, 0097 =, 0585 -, 0675

1282
«JETH
+5EED
P06
=, Fi40
- 2310
-+ ET85
=, 22T
=, 1559

0306 -, 0L00

<0387
= 2450
= 272
= AT
=. 2635

TTHE = S

=, 2382
-. 3008

« DA
= AT
= 0518
-. MR
=015
= 0275
= 0152

TRty

1570

ETE
= 1085
- 1305
« 1267
AT
=5954
JEBIT
» 2607
«SBa7
. 5595
ML
«B068

L0043
SI70
N

AT3E L3
=, 2Bl =, 1826
- 208% -, 1723
=250 =, 1377
=. 1751 =. 0831
=, 1123 =, 0638
=.0260 0071

o370 LOT1Y
=.2081 =, 2533
=, ZBTH =, 2594
-. 2850 - 2638
- ZTTH -.2186
=230 =, 1629
= TET =.1130
- 1363 -, 0B85
=, 561 =.2081
-, 1998 -, 2002
= 2212 = 2853
= ann -, 2237
-, 0728 -, 1890
=, 07THR =.1302
=, 0831 -.0981

LK L ey g

LTET L0500

0824
0034
A0k
L0033
B30z
JHEED
« 220
«34fa
LH155
La%Eg
. BEES
 BGEG

. 1032
-2033F
- ¥5hg

OEFT
« 1204
» 100H
286D
45810

=, 0546
L0506
1156
2002
. 1956
TR
505
L0613
535
Ml
LR

=. 1088

=551

=. bl
=030
=S
Sk
o231
=, ThE6

-, 1423

= 1538

-, 1EQE

=, TES

=, 0600

=, 0677
G
L0F35

SLLEe
-, 0880
- 0&35
= 0533
S1ikR
HIEE
2057
«2044
o]
255
2638
SO0

5.00 T.50
- 0008 .. 0028
-.0239 -, 0213

G395 0063
L0144
J051 0202
-.0933 0255
-.081T 0006
-.081T -.0105
=.0539 =, 0922
-, 0263 =013
520 =,0391
-.0085 0003
- 0185 <. 01k
.0083 L0118
0180 L0273
L0028 L0083
L0026
L0032
DA
L0063
L0061
L0066
ooyt
L0050
NTT S
L0170
LO3T
<OZER
L0397
.03713

o]
L0187
32TH
L0317
L0381
L0358
AIFE]
L0176
o F ]
=, 0903
-, 0332
=, 0193E
-, IBER
=.04R2
=. 0208 0420
=, 0205 L0415
= 0T = 0588
=, 0838 -, 0551

=, 0300 -, 0817
= (602 . 0258
- 0560 - 0213
w ST =A%
22619 = 0380
A 1T6E =, 0838
520 - 0ug
Wbl = 0542
0§06 =.0531
20853 =, 0571
108D =.037E
1697 = 0785

N, B3

-, 0025
—. 0203
.oo7a
L0160
. 030

0162
SIES
- OHLE
0283
2118
= 0045
=01
=01
La1HE
0216
«a0E1
.003s
2035
0052
« 2OR5
oAy
G085
JTHIGE
MEal
.00ég
LElh
02a7
+D1TT
0233
14t
0225
21

JEET
+D312

82T
LELE
+O3TH
0363
= 1251
= 261
- 0z23
=.0773
=, 0707
=, (021
LAamT
=, T2h6



e

OaF Loc
1 FL
2 [FL
315

FL

5 FL

& FL

T FL

& FL

9 FL

1 FL
1 FL
2 FL
13 FL
M FL
15 FL
& FL
1T FL
13 FL
1 FL
20 FL
21 FL
22 FL
21 FL
2% FL
5 FL
26 FL
21 FL
23 FL
a1 FL
% L
1 FL
12 L
33 FL
™ FE
-
& FL
3 FL
I FL
19 FL
a FL
5% FL
12 FL
n3 FL
A FL
55 FL
B FL
a7 FL
M L
a5 FL
M FL

=83

-. 1383
=, 1454

=, 100
sihaee
=; 1258
=, 1180
-, 1066
-. 04933
=.0BEE
=, 0518
=, 0584
= 0527
=.OTT&
= 0722
=. 0658
- DEZH
=, 0585
-. 01831
=. 0370
=s 0BT
= 0111
= 005%
= 00t7
= 002
018%
L030%
L0502
L0595
=. 0005
L0158
S03TD
JOBET
LA6TA
L0607
-A535
L0881
037D
LOunE
LOHDG
L1578
i
2528
2737
2937
3122
317
L360%
3570
L3831
8130

D

Cp far Zyfd =

A% 1,67
=. 1340 =, 1282
= 1395 =. 1330
=.1385 =.1320
-.1323 =, 1305
=, 1278 =.1234

1.3y 5.00
=.1381 =, 1344
S T
=, 1932 =, 1032
= V39 = ¥159
=130 =, 1300

Table I11. Continued

T.98

=.1371
- 1853
=.1034
=2 1395
=.1313

=, 1185 =. 1180 =, 1229 =, 0229 =.0232
=, 1033 = 1079 -, 1905 -, 1105 -.1108

- 083% -, 09490
=, 06TE =.0818
=, 0808 =.0BZ8
= 0600 =0T
= 0531 = 074%
= 0BY =.0815
=037 = QU3

= 5F - 0957
=081 =.0031
= D809 =. 0811
= 0733 =, 0748
= BF0S = 0705
=, 0659 =.0667
= 0518 =,051%

- 100E
= OB3T
= 0817
= &7 56
= 0683
= 062
= 0521

=271 = 0165 -.0373 -, 0379 - 0370

=, 0252
= 0237
=, 0237
=.0232
= 0194 0152
= 0205 0051
=, 0227 = 0002
—.0108 —,0025
LO0uE =, 01141
L0222 -,0ak0
L0201 =,0033
168 L0013
L0052 0081
L0031 =, 0106
.000% =, 0387
L0011 =, DNBG
.003%  .0PRE
0T L02u]
Pk b
[05k6 0120
L0906 01137
1296 L0E2E
JBND L1004
180 L1566
L2008 L1924
21TH 2116
2297 2323
2800 L ZEYY
L2516 2681
4718 .2BuA
200 A0S
3159 L3218
3233 L3150
I56T 339
.383% gk

180
LO160

= 0155 =, 07153
=, 0133 = 0130
=, 0030 -, 0103
=, 0029 -, 01583
JOZEF = 0151
L0376 -,0108
L0A05 -, 0129
.0558 .0OO04
L0812 0047
o586 .011a
JO50E 0754
LOuET L0219
L0270 L0087
SOz .oona
L0893 037y
JORME ,OHZE
JOSSE OB
JOUBD L1064
L0318, 05871
L0298 .O7s1
L0457 0594
LO543 L0581
A58 09489
189859 L 16TT
LA 233
2396 L2052
2595 L2619
L2670 L3778
(2EE 29
JI009 0 3205
e 1=1 b I ]
280 L3a72
LIakR 35T

L0008 -, 0% -, 02ET -.02490
0153 =.0200 =.0199 =.0202

= 0156
= 0139
= 0108
=156
= 0151
—.a111
- 0134
=.0002
_onag
117
LO180
S22
. O05A
=, 02T
.0pga
L0322
JOINT
0363
L0315
L0332
.03p8
J691
L1100
<1813
2215
-1
2671
28TH
LT
5T
130
-3613
+ 3903

(<) M = 2.65
.61 ODEF LOC
=. 1354 81 FL
-, 1855 52 FL
=043 831 FL
-t 5k FL
=31313 13 FL
=123 SA  FL
-1t 57 FL
=, 1300 %8 FL
=, 0825 55 FL
=015 &0 EL
=, 01754 81 FL
=, 5k &2 FL
=. 0658 T T
= 0517 &8 FL
=.0372 &5 FL
- BEE3 &h FL
=.0200 67 Fl
=, 1194 ER PL
=.0135 69 FL
=. 003 T4 FL
=. 1157 71 =W
-, (152 T2 W
=.ams 73 W
= 0135 78 W
=0003 75 S
JO0ss & W
A6 L
0185 78 5
0225 79 M
L0055 B S
- 0026 B 5d
JO2EE  AE oW
-0323 ;1 -
FYUCL L I
D36 s 5
L0133 g8 &d
kLT 87 FRF
a7k BR AF
L0037 B3 FF
L1818 g8 AF
L] R EF
217 g2 AF
2532 9% RF
ATE 9% AF
-213% 95 RF
AR 95 AF
3171 97 AF
A5k g8 AF
.3855 55 RF
+3763 103 AF

ATS0
T ]
T.22ff
B30
LT3TH
« TAST
«T18E
HIEE
HATd
LTS
<TITE

]

Cp e 7y =

BeLliFs
J61E
« 1833
Lnag
RELE)
+UA3T
LUEIT
HTEE
UL
Lugay
~S26d
LML
L
500
SET6Y
L56TY
JT2HT
A TS
LTO1T
STTES
-.1388
=, 0924
=,0889
= OTEE
1152
- 38519
1.76T2
FLLLL

7083
JTagz
1.1176
o4y
TG
. TOHEE
LU
LA571
. T323
. TS5
ST

16T

L3380
3991
L6386
37e7
.307%
L3948
L MDET
13T
132
a3z
.BE1g
L8150
Lhifa
LAN50
H3z2
LHEAT
S5T0
L5786
TR
0382

=.1310

-. 1008

=.0325

-.075%
T
L3643

1.7208
ST

LG0T
T2
1.1021
L T90
A28
LSALT
5057
SOaET
LSHG
«S6E0
5538

.1

» 30T
3118
+ 31850
« 3559
3T
SIENT

HENE
o]
1.0812
LA2EE
L5761
521
+5301
« 50T
3541
5T
B3T3

.00

L]
1561
+3753
3525
o]
LA209
e
a8
LHETT
o L1
MTTE
LART
LBuay
520
NTTT
M)
G094
S9SE
<605
JBE1
=, 108z
- T 1%6
=, 0951
=, 0351
LOutG
«173%
1.6158
5634

-BE5T
JT206
1.05483
TE2S
JB219
ST
. GHES
5533
BLkT
LS50
LGRS

T.50

+350%
L3769
=3949%
119
H255
310
2 MEE
LHE1T
LEAA0
L1721
LHOET
HESR
LGS
JIERY
SERTD
L5182
6252
N
L5284
AR
=a 1082
=113
=, 0923
T
L0271
3172
1.5T11
S0TE

N-LULY
S TG

017
HEEG
L5069
JSh35
LSTER
5874
L6145
A1

10,81

L1
3108
kL

A014
ALY
AZTT
356
T
LHa72
A520
A770
JALEY
~HAST
LAkg2
LA535
5023
LA118
B8
JB270
GRET
-, 1035
=, 11HH
=, 0931
=, D5&E
L0306
+JEET
1.5091
LT AL

+B65D
JTRE2
1.0563%
3119
LBHTE
ATET
+aH3E
+ 3550
L]
+EOR!
LAgE2



(24

0AF  LOC =.B3
101 &T -.1089
e 5T =.1118
I3 57 =.1117
ts BT —. 1185
165 AT -.1132
Ied 5T =.108%
107 5T =.1028
M8 5T =.0995
MY ST =0912
i AT -.0B36
111 3T —.0734
112 5T =,0408
193 5T =.00T3
19 5T =.0350
115 5T =, 0286
116 AT -.02%0
1T 5T =013
18 5T =.0050
1§ ST .00K]
120 2§ ;g2
131 5T .02
122 5T .0302
133 8T .00Eg
128 BT 058
125 5T 0780
136 =T .08
127 5T 0938
128 AT 048D
127 3T L0975
130 8T L0283
131 5T .0T08
132 5T L0606
133 ST .0O%556
I 5T L0707
1315 5T 1850
13 5T .28483
137 ST .61
138 =T 3350
138 5T

180 5T L3322
181 5T 3957
w2 AT L3178
183 5T 4120
WE 5T 658
ks 5T, 05aE
186 AT A&ET
137 ST -.041%5
J8§ ST -.012%

A0

%ﬁ:r%ﬂ:

B3 1.6T

HE1E
= 05TH 1120
=, 1074 .0A54
= 1266 -, 3147
= 1259 =, 0665
=, 1207 =, 025h
= 1214 =,0393
= 1182 =, 0833
= 1286 =, 1081
=, 1297 =, 1748
= 1313 -, 1388
= 1312 -, 1264
=, 1312 =, 1262
=, 1355 =, 1282
=, 1339 = 1277
= 1395 =, 1294
=.1355 =.1307
= 1813 -, 1378
=:1358 =.1330
= 1355 =.1332
=.1330 =.1310
= 1EdE =, 1209
=811 =,1145
JOBOZ =, 1089
L1812 - 1102
L1881 -, 8909
S1529 = D813
0T =.0529
LOTHS =,0752
LOTCR -.0118
050N L0357
0366 10
L0367 L5351

551

2239
1T
1187
2188
el

5027
5698
.agsy
JH155
279
JugE
Aol
L1689
L0B93

« 1183
L0836
JLETT
L0865
B35

LOLBEE

- 1781
277
~BETS
«T1T0
-B309
+ably
= 1660
AEE

1.3

« 1650
RLCY
0738

, A&
L0035
=, 0130

D956

L1080

29TY

O508

.0y
=021z
=.00837
=. 0514
=711
= 7at
=.0Ee2
- 0857
=, AT
=, 08797
=, 0857
= 0811
-, 0&52
=, 208
=, 0510
=, SEak
=, 047
=, O
=, 03489
= BB65
= NBET
-, D&k
-, 0823
=, aKz
=, OGS
= 0751
= 0791
= 078

=. 0659
=619
= Qug2
B0
-DEAT
« THON
-3389
- 53T
M=l

.00

« 1ELE
LJH1EY
L0781
L3kE
«ODET
=, 0211
=, 0153
=, Dp&ET
0204
L5
070
LOE1G
oy
L0513
0378
.l
L0219
E ]
<0206
-00ay
=, 5070
=245
=, 0311
=465
= 0518
- 0401
=, 0523

T =m0

—. 2540
= GHE
=. 0553
-:2531
=. 0538
=, 0551
= 0518
=, 086D
-, 0877
= 0806

= AT
= 0055
= ORST
=00z
L L
=418
=, D358

« 152

-T0E

Tahle LI Concluded

(¢} Concluded

T.50 18.01 oiF LS - 8%
[ . ] 189 5T —.{u4@4
L1190 0951 150 5T =.0098
(D788 QBZ2 151 5T -.0302
L5y 0hED 52 87 -.0909
LO08E L0091 153 ST -.0899

- 0202 -.01T3 153 5T
—.014& -, D112 55 5T 0008
=, 0106 -, 0071 156 ST 0w
= 0050 =006 15T &7 Q2
=001 L0007 15R ST L2008
.00024 9032 159 AT .k3h2
OO O0ED a0 ST .&54%
Lo L0o0A3d 151 T -.13%0
(D044 Opgd 162 5T =.1150
LO07TE L0085 183 & =121
L0078 0078 16d 5T -, 1206
L00BY 0093 15% 3T =.05TH
L0051 _ODBI  1AE ST -.0000
JOnE L 16T 3T -.08%%
.DE02 _0VI8  16R  BT =.1135
) = 1 18R AT -,7193
LJONIT L0tE 1TD ST =.11T0
JOEZE D131 171 5T = 1054
,0993 L0108 172 5T -, 1208
LOURT 0323 173 5T =.09%0
0396 81101 T8 AT -0k
J0IT3 WE6T 1% &F .06876
299 013 16 AT -.0829
LOFTO L01ED 177 5T =047
L0356 0136 1TB ST —.ONTE
LR 013k i AT -.0444
L0302 D156 180 5T =.0517
L0234 L0151 1T 5T =05
L0097 L0139 M2 AT 12T
O02% 0169 183 5T .62

=, 0017 152 3% AT
000 L0192 W85 5T L0439
=, 3008 0250 ige  ar .0333
16F &7 0269
-.0218 L0513 MR ST .02
=, 0327 LOuGT 169 5T B43T
=,02%0 03385 G ST 4881
- 0270 0318 191 ST .ESUG
-, 1255 L0115 t93 8T . hugo
0371 8303 193 ST .EGhO
=, D258 029k i:E] L LT ]
JI66Y 1600 19 3T EWT2
.0707 .0fEn 196 5T .kgsh

04

Gpfor 254 -

A3

-05E9
- 1288
= 0420
= ITT2
= 0015

=, 0b25
=, O&3T
=, kL

LObz

25T

ADET
- 1823
= 1112
= 0351

A ES
« 1264
+ 158D
L0718
=. 1818
=. 454
=, 1Y
= 1342
=, 113z
= 09
= 0723
= 0577
=, 1580
=2 1327
=, 133
- 1299
=a 1094
= 0801

PLAE
=.030808

-.0308
-.0207
- 032
=, 0N37
«AZ210
.1k30
206k
L15T6
«2115
- ¥4
L1323
L1230

167 1.33
0236 0007
1185 = 0170

=.0370 .0328

= 0514 0232

= 0661 0000

=.0519 =.0325
= 0502 =, 0368
= OEER =, OF56
=.0320 =.0348

LOBDE =, 02ET

2985 =.0167
= 0079 . 0019

1282 L0113
1822

- 1261

<53

- 1386

LATE
=, 1322
=.1312
=, 25T
- 101
= 0533
=, 0360 .011&
-, 0881 0222
= 1315 - 093
- 1358 -, 1017
=.1345 =, 0951
- T8 =, 0811
=, 1127 = 0538
= 0970 =.0358
- 0757 -.0212

05
+ 0050
0030
003k
.I1ER
e ]
2T
el
L0103

5.0 T7.50 1041

0039 L0018 =.0026
=, 0153 =, 018% =, 025%
L0018 0027 =.0011
L0113 L0072 L0064
Ja2e2 L0147 02w

.0148
=.0038
= 0150
=.02a7
=.0229
=, 2168
= 0000

+0100

WLl ]

SN

BT

i

+O0EF

0178
-032%
AT
<0218
2112
2127
L0011
0132

<2154
3151
2174
0164
212
Mk L
LI0KED
oA
0056 L0108
L2016 0055
LO0ET 0011
L3023 -, 0036
0025 =001
L1135 (O01H . 0035
0113 L0016 0025
LOTD =008
LO0E2 L0011 002D
;0037 0006
L0005 L000F -, 0015
=, 0008 = 0008 -, 0036
= 0330 0342
=, 0267 0226
=, 0050 01T
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=, 114 =, 0128

= 1152 — 0801

= 1162 =, 0272

= 1200 =. 0366

=, 14T —,058%

=, 1182 =, 0kUZ

=, 1079 -, 0852

- 1172 -, 08AT

=, 106 =, 0758

=, 1021 =, 0ThE

=, 0770 =.0765
=. 0506 = D818

=, 0341 =, 0811

- 3105 -, 5813
L1255 =, 0754
L2526 = OAZY
w2218 =086
. 1875 -, 0748
« 1576 =, 05ET
L1363 -, 0730
1159 =, 0A89
LOPD =, R4z
L0820 =.0u1g
LO66E 0023
JOuRh  .OTEQ
J0aze L1384
0%24 1649
L0379 L1613

L1831
G840
LATA
kD
Q1M1

L0259
0250
JO2da
183
L0255
350
OGhG
« 1571
<0A30

SHETT
1143
0964
OT23
LOTD
«I5TH
Mol
15548
JOBIT

5.00

L1837
REC
L0758
03T
02T

-.0229

-.176

=, 185

-. 0067

= 5031

=, 0026
L0022
0020

-.0003
- 0o32
L0027
LouA
0025
.ot
007
<0053

-.0029

=. 0100

- 0104

=, I2EZ

=, 2303

- 0655

- 407

-, 0598

-. 0524

= {55

-.05T7

= G

- a0

=000

=57l

-, 0607

-. 0536

= 0521
= BEA%
=, D508
-.051%
- 52
0%
3T 20
+ 1619
LOA5S

Table IV, Concluded

750

+ 16861
<1111
L0735
ES
« 0035
= B2
= A161
=207131
- 0060
= (MR
= HIZH
+ D0EF
001N
= 0007
~OORG
0057
T3
0029
ST
«00TE
<01z
-0054
Ty
- 0074
=210
+00éa
0026
- 0ogE
+0035
- Doug
. 054
~D0kh
L0033
o5
MIiLLL]
O
-, 0oty
- 0027

=, 0e
= 022F
= (250
=.0334
=.033
=. 0359
= 0382

1610

MGG

(c) Concluded
10.83 ORF LIC
199 1y ST
AP35 180 BT
L0542 151 AT
LOE03 152 8T
LO00TE 153 AT

= 01TH 18k 5T

=8127 m5 5T

- 0097 156 ST

-.0018 157 =T
L0002 183 5T
0007 159 5T
L0e53 180 ST
L0040 161 ST
SOd2s 182 5T
00713 W3 5T
L0073 A3 ST
,0086 165 ST
0055 166 AT
L0071 16T 5T
U T T T |
L0101 169 5T
L0063 70 ST
.00BE 171 5T
T T T |
0104 173 5T
LOOT1 7R ST
LO0% iT: 5T
L0k 7s ST
0058  IT7 ST
L0058 378 =T
LEns 1T 5T
0073 W80 ST
JO0ET 181 8T
LOtor iE2 AT
L0083 183 5T
0106 188 ST
L0078 185 5T
L0138 185 ST

187 ST
0118 188 ST
L0118 939 ST
8119 190 8T
L0061 131 ST
L0101 1% ST
L0108 193 5T
0126 133 8T
529 195 5T
0883 w96 5T

= 2 )

= 0002 =.0301
- 0721 =. (i34

a2

=, R0
=, D612

=. 0T89S - 0788 -, 0&30

= 0743 =, 0756
=. Q040 -, 0356

L0310
L]
0BT
L0353
el lal]
L0813
- 1515
- 1561
=; 18%2
=. 1255
- 1153
- 0793
- BT
-, 0943
=, 1191
=.1148
- 1093

Mer]]
5T
LOATE
360
06
-0o9E
= 1577
= 1510
= 1354
o 1260
- 1219
-, B8R
- (5
- GBOT
= 1050
=y 1055
=, 1009
-, 1867 =. 1163
= 1070 =, 1057
= ORHZ —_ DHY4
L8GH 0320
T T
L0256 0120
+0307 0308
L0081 0053
JZENDERb
0289 .0305
L001% L 04ET
-03d L0383

T
D520
LON3E
SOHEY
-2ouy
229%
167
. 1580
S1EAY
L1282
1102
J3m22

-0399
- 0508
«aEHT
Pl
- 3077
<2211
MLLT]
A 1553
- 1457
- TETN
713
L2007

=, 0726
= DE5%

0338
25T
LT
gz
B3R
0479
-, 15AE
=, 180
=. 1830
-, 1108
=053
- QE0A
-.0320
- 1238
=.1338
-.1333
=. 1288
- 1227
=953
-, 0783
L0882
L0031
0138
L0272
o BPEE
=, 3007
019
JBBER
0358

L0803
L0652
0398
.0353
L
(2424
1603
675
L1333
778
SO5IT
2224

C, for ZM =
<83 1.467

=, 0042

=. 0374
=, D508
=, 0521
= 0747

= 001F
= G237
=, 0110
= 10K
=, 0530

=, 0110 =.062%
SO29% =2 0199
B340 0203
o262 0226
O5E0 0209
(0565 L0361
=, 1506 -, 0LAS
=. 1554 =.0323
=-.1253 0031
=8T7T0 0150
— BEEH  (OD1F
=022 =.0012
- 050 0013
=.13T9 =126
= 1432 =.1208A
= 1HFT <. 1107
=.1283 =.083h
=.1061 =. 0810
=.OTEZ =.0250
= 0550 -, 0143
JOE4Y = 0975
il o R T g
=.0198 =.0990
= 0383 -, 1056
= 0416 - 1033
-.0537 =.083]
=, 0648 - 045
17 LBEET
J007 L0505

JOTET
L0A0E
0377
L30T
03919
L0325
03819
JoasT
L0512
CA8EE L0301
SO5TD SO2TH
12571 =.07158

0105
. D2da
0072
L0150
L0352
<3S
. 01284

e
LOER

3.3z

=020 =, D006
=033z -, 0199
=.0027 -, 0021

0026 L002h
- 2050 0004

5.0

L0035
-.003%
- (156
CFL k]

L0382 =, 0295

2362 =.0376
= 0050 -.001%
=, 0106 — 0105

Joosé 0093

LA58 a20d

L0036 0073
= 0002 L0032

021 L0037
=, 55 =.0011
=, 0042 =,0001
-.0052 0004
=, 0022 =,0001
= 0ONS =, 0036
= 0030 =.0029
-.0025 -, 0025
0884 -, 0074
= 0058 = 0001
= 0932 =.0013
= 0TS - 0003
= 0533 -, 0018
=, 0323 .0004
= 0202F 0025

L0203 -, 0507
= 0060 =, 0616

=.0333
-.0u34
-, 0342
=, DEDN

=, O8T2
= {585
=. D545
=.a5%0
58
Lohnz
5E2
0203
Myl
M-Eh
3R
-, 0758

=, OHGS
= (222
=020z
=883

JORES
=, 0o05E
=374
= 0564
= D564
=86
= 38T

7.59

= 0002
=.021%
=.0027
0045
L2027

L0oE3
-0057
A [
ooT2
- D%
KLl
=, 0018
-, BOb5
La0g2
J1TE
0052
L0018
a0
=, BDET
=, 0012
=, (00
=, 00045
=, ko
=, 003%
=, 0032
, BOSE
L0105
Looo
L0
0003
L D02E
.0puy
Looda
0085

o107
0204
0105
.00BT

-.0311

-.0313

-. 0308

= 022

= I1E1

-.0082

-.000%

10,83

=007k
= 0300
=010
JOEES
el hLe)

0053
007a
L0119
L0817
T
S92
030
L0005
0106
D858

=001

=, D064

-, (020
M) P
L0017
Y0022
T

=, 036

= 0061

-.B08y
a7 1
0059
0017
0015
002D
.DON3
L0056
011k
L0137

LouE
S
L3119
L
3132
il FL
.11

012

.0123
Jafia
L0128

= 0BY8 -, 10EE = OT03



GE

OAF LG
1 FiL
2  FL
i FL

FL

8§ FL
& I
T FL
B FL
9 FL
10 FL
11 FL
i FL
13 FL
18 FL
% FL
1 FL
T FL
i R
1% R
20 FL
21 FL.
2 M
23 FL
20 FL
&5 FL
25 KL
T FL
- I )
25 FL
MW L
kil FL
2 FL
I3 FfL
™ FL
3% FL
3% FL
V.
3 FL
n FL
81 FL
a1 FL
82 JFL
[k} FL
L FL
85 Fl.
A&  FL
a7 Fl.
BB FL
ag FL
S0 FL

= 29

.u2

Ebihr21ﬂ!-

-6

1.57

= 26T = 3THE -, 3T - 2662 -, 2430
= 2471 =, 2713 -, 2551 -, 2549 -, 2371
= 2408 =, 2151 ~. 2455

- 2208
= 1057
=, 1826
- 0B7%
=450
=, 0677
=, g0
-.0T58
AT
L0233
=198
0152
,0509
LOTT1
,0943
06D
AOTT
[
& 1002
L0549
115
L1183

=. 3440
=, 2OTT
=, 1616
=, 1209
=.08a7
=, 0530
= 0209
= (1506
0153
=, 007N
01z
- 1134
0609
- 0827
-088E
-laecs
ST
« 0857
1117
M EE]
- 0965
LW
L1287
-1e13
« 1532
- 1606
L1ETH
- 1554
. 1500
1605
« TET
L1794
L1743
« 1509
1926
- 1954
. 1580
- 1882
. 1348
. 1840
32T
L1913
75
<3318
EET)
ARG
4512
L4330

=.2030

=, 1

=. 1950

= 1GET =, 1304 = 1050
= 1187 =, 0285 = 0477
=, 09ET =, 06TH - 0Bkd
=, 0028 =, 06563 -, 0328

=, 0542
=, e
=0z
-, 04T
=, 18
s
.0514
S5

ATEE
LAE1Y

=. 0632
=. 0584
= 0266
-, 0509
=.0UA5
= 0121
0219
. Ou53
<0538
06313
B0
AT
LBT5H
SOBGR
LOTEY
LOB0S
L1014
J1ET2
« 1456
g
L1308
L1715
1255
177
a1
1506
135
1521
LATR
1333
L1550
B2
L1728
o 1957
2153
2557
LAl

=.0335
=,0339
-. 0136
-, 0414
=.0330
= 03T
=, 025
Oote
237
Mak il
JOPES
o1ak
002
= @211
- 0013
O5ET
04
1257
14315
« 1830
M ELE
S5
L1306
+ 1545
o 030
205
< 190%
L1882
. 1855
LAT44
1838
LENE
<1973
«23TF
- 2360
2616
. Ju51
L8303
JHETH
LHgE
2l
-uT36

Table V. Pressure Coefficients for Configuration 5

3.5

5.00

-.2331 -, 2814

= 2200
= 2088
= 1315
=, 1595
-y T2HT
=. 0823
=2 03TS
= 02TS
=, 0198
= Q0L
= OES
a0z
2241
L0309
LOuas
N30
La3nT
M:EaL]
<000
=, 0020
= A1
=, 013E
=055
=, 134
0238
DT
L1073
« 05T
955
. F§55
<1223
PR L]
Rk
e
+ 1506
< 1920
21U
PEatili]
LEHTS
2325
SJE2TE
- 230%
2724
« 1506
AT
L]
LARYT
Lgd
LHAMT

=& 1Y

=, ZaRE
=210l

=. 1429
= 1171
-.0814
B Rl
=, 0933
=.0323

T.50

=, 2EIN
- £T52
= EME5
=.2108
=, 1422
=. 1159
=213
i
= AT
=, D3k
=015
- QETH
=, 260
= 0053
LAl
258
PLUE T
4T3
<056
JOETT
. 05a8
0553
<097
+NE1E
= THTO
. i35
- 1738
. 1534
- 1657
2 VA2
« T30
MLEd
L
. 1258
1269
FRLF
- 1632
- 1820
2007
+ 1907
« 1853
« 1725
« 1558
« 1750
- 25EE
- 3082
« W55
S HETH
AE2S
SARh7

(s) M = 1.69
10,83 ORF LOG
=, Z03N 51 FL
= 2758 52 FL
=, 2457 5% FL
= 2123 54 FL
=, 1427 =5 FL
-. 1168 s FL
-, 03816 57 FL
= BET 58 FL
=, DA&H ¥ FL
-, 03e2 &0 FL
- 0133 &1 FL
=, B&TT 52 FL
=, (1299 £l FL
= Q051 & FL
SO0 65  FL
OEFT &4 FL
0354 67 FL
At B FL
L0557 Ly Fl
L2 T2 FL
L8680 T &
L T2 &
0552 T3 =
LOEF TEOW
OETE 15 5
L1038 Té &
- 125% T
L1378 -
. 1309 TH =
«131% [L{ T
- 1365 it 5w
P L] iz 50
« 1515 a3 =
. 1T6E ia 5
2355 85
L2405 g =
« 2555 & WF
SeLlL B3 BF
2308 By EF
LANTE 90  FRF
=Ll A
« 1856 LR
. 1550 ¥3 BAF
1673 a4 EF
2339 ¥ BF
110 ni EF
LARED T &F
L Lk 94 FF
LA518 Eel AF
LAR18 M9 AF

- 24

FLLRE

TG

TRTS
= 2682
=, 1054

SOBET

. 1535

« 1685

191

-TT4T

L7183
«ETES
<STHS
-THTR

5T
TR
«THEZ

+TE35
-810u

-

« ¥08
A2Te

- BORG
555
- 9HD5
STER
« B30
. THEZ2
.TEuY
JTHIE
.TETH
-0323

1. 0066
1.0504
LTI
AT
Anig
-1
L]
TAER
LB5h2

CFI?IJ!I:M-

A3

L5181
-SEOT
5018
E09d
BT
N Frd
856
« TG
JT023
385
BET
J2hz
TI8H
JTHET
+T30%
TR
TTES
TTES
<1585

-3409
T8
T.0821
LBOTD
«£4TH
TE3a
<TE39
JTHAE
174
LG

.47

L5300
-Sh06
JEEET
G099

1008
100625
AUt
+ 7508
« J066
AR
20379
o TG
-T504
LA037

1,133

-S23H
-5538
STEE
B0z
o EE50
AA7E
«&TOE
SH987
+£858
«6T24

UGy
1. 0340
LTS
+TTES
B30
- THES
-Tahg
< THEE
-Ta3%
LH2m

5,00

L5150
5508
« 53T
LB2u7
5505

T122
= T2uT
REE]
JT329
7152
380
.T913
1785
.T589
. &0k0

-, 278K

-, 0ETH
RETH
0950
2052
8545

LT8%0

T.50

5092
+551
«SHTH
B1TH

<8533
1. 0186
1.0192
.Tao0a
LBETa
STTES
STHRY
STTRR
STh2E
LB216

12, 83

5038
+5E85
B
161
JhE3a
670
JEEE
LJoug
ST
LTONE
LTESE
JTITT
S0
JT2h3
7R
RYEL
LTAEE
TTET
1]
BO5E
=, 2754
= BE51
LGS T
-1392
-
A1a2

LT95E

Nl
1.0078
1,0824

LT07T4
SHTI0

L THON
1287
TT9H

L8210



CAF

101
162
10

]

08
15
107
&
109
110
111
12
13
11%
115
116
117
118
119
120
L4
122
123
128
125
LFi
127
28
129
130
11
iz
133
134
135
134
137
138

180
141
142
131
14k
iag
13&
nay
138

L -.29

L0

ALk

ST

= 2735 =. 2011 =.2602

ST =, 2162 =, 2TA0 =, 2509

=, 2500
5T - 253
= 2218
= 1786
=, 1168
=, DETT

B =32

-,:E.!E'I

=, 3018
= 2801
=, 1473
= 1217

T = 0017 -, 0887

L0331
L DEZE
LT
<1097
L1289
+ 1304
. 1285
1209
1143
L1203
S1311
131
Lk
L1520
« 1643
ATI6
1682
1727
L1751
1815
1523
- 1956
195K
1323
LAETE
L 1pE
1837
1833

«287S
« 3600
AET
LAERED
M- LkE !
L5306

0209 =, 0288

. 0558
AZTH
- 16082
. 1534
.1336
ST18H
1o
J10ia
1005
.aa7a
L1151
. 1254
LI
L 1095
L1620
T8
+ 1750
<1805
L1796
+ 1829
L1588
977
0T
. 1983
1921
« 1852
L1851
- TR3S

-2952
234
A6
386
«SAgE
T
56
+yal
2188

= 2B5T

3 = 2T

=, 3302
=.3578
=, 3497
-, 1145
=, 2125
=, 0B9Y
. OgE
203
< 1T50
- 1581
L1300
-09%9
OTHY
L0033
1074
.ouEng

0535
< 10Bm
055
L1201
« 1257
«13ET
L1850
- 1ETR
L1504
186
« 1785
« TEET
+ 1920
1853
« 1069
« 1065
1502
#1056

+ 1365
o BRET
- ME36
« ST
< Sh06
5419
12T
« 1870
- 1455

€, for i =
43 LT

« 3947
LTS
= 2064 = 0604
= 2611 = 2237
= 2948 =, 3003

- 1205
=, 1HRE

3.13

2301
LITEE

.?BBT
. 1280
=, 0548

-. 3436 -, 3502 -, 1T56
=, 3T13 =. 3811 =. 1621
-2 J836 -, 3259 -, 1619

=. 3768
=. 3631
-. 3514

= 29f
=, 1001

= 0696 =, 1083
1217 =, 2981
LZTOE -, 2147
L2334 =, 0861
+1518 o590
JOTHT .0A5T
JO3TT L0728
0203 0
D238 L0017
(2605 =, 0079
1283 0000
0528 2907
1811 GEETT
A2 L0831
L1018 067k
L5285 S1ET3
JRET 136D
2782 L1138
L2123 L1067
LAB1E L ATEE
38 2881
L1978 2112
25,1960
L2112 W72
L2188 L1182
o LN
AT13 L1655

2208 LE21T
G586 L2T8
L2833 L5071
L4516 L2589
L5005 L GTER
3855 5115
JEEeh L B666
1372 .30zh
L2392z

30b5 -, 1738

=. 1558
=, 1581
=, 1961
=, 1395
-, 1528
=, 1753
=, 1751
- 5734
=. 1738
- 173z
- &1
=, 14H5
=, 0390
L0181
LOFLE
SIS0
L2TaE
<2755
2173
L15TH
LOTTE
a2ty
A2
L0679
L
L1385
- 1TH1
L2158
AT

+ 1021
o THEE
95T
- WB75
2752
-5209
«A32T
<2208
+ VDG

5.00

e
REL]
.53k
D515
.33
.18
E13H
=16
- 2107
-5
-, 0475

Table V. Continued

T.50

2207
= 1HTZ
.UEIT
ONT3
+B0ER
- 2271
=, D0AE
=, 0020
L0033
3131
. 1515

=, DHaE
=, 0851
-, A5EE
=, 1074
-, 1183
=, 1105
=, 1131
-, 1109 =, 3170
=, 1050 - 0302
=, WSk =083
=, 1076 =.0509
-, W56 -, 0533
=, 1056 -, 0531

850
.o6ag
MLEL
Uz
0
<0167
P H R

- 0530
= 0535
-, DBNZ
IELT
R
L 28
L2127
LD
L1101
L1209
o8z
L0931
.ogkl
20

N
OTIT
« 1165
. 10Th
[k
- I0E2
o« 1108
-2IBT
. oged

= I5E2
=, J5H0
=, Oh2h
- 2591
=, 522
=, 0635
-, 530
~ 0N
=, 05T
=, 516
=, 0932
<. Doag

« TR

MLEE]

. 1540
» 1858
- 1326
« 126
09kg
LOATE
AHGY
Al
L0823

{a) Concluded
10,81 O0FF LOC
L2 143 5T
L1EET 150 =T
B9 851 5T
. 52 5T
L0034 8531 5T

-, %2 653 AT

=,0113 15§ 5T
s 158 AT
,0226 15T BT
,Oz04 158 BT
0228 159 5T
Ji268 160 5T
JO25T 161 AT
0250 182 ST
L0305 163 ST
03 188 AT
0328 184 5T
L0303 b a7
L0557 1ET  ET
1135 188 5T
AT T
JOBED 179 ST
D518 171 5T
JO526 0 172 ST
JOREE 171 AT
A% 1A 5T
J02es 175 =T
182 17E 5T
M- T -1

-, 0081 7@ 5T

-,012% 79 a7

-01T8 184 A7

=0215 W1 5T

-,0221 W@z ST

=02z B3 sT

-,0373 tRm 3y

=023 18 AT

- 030 186 AT

167 ST
=.0331 108 5T

=036 183 &7

=.0epg 190 5T

=0%16 191 5T
=,0360 192 5T

- 193 51

=033 1% 5T
L£1%8 195 5T
-0BE} 196 ST

Cb&!?iﬂ:

=29 <20 A3 B3 1. 67

-.0882 -, 1095 -, 1328 -.1330 -.0R04

—.2A5T =, 2572

=, 2475 ~.267T8 - 1430

=, 1357 -. 1004
=026 =, 0255

LG

206

= 2009
= 1604

L0044

=. 1648
= 1789

=725

R LEL]
L1568

« 1353
.1814

<121
22

<1285
- 1564

+ 1730
. 1RES
MCRE-1]
LS
=-. 2950
= 30563
=.2913
-, 2802
= JOEY
=, 21564
=, 1208
=, 0580
=.227%
- 1902
=, 1620
= 1450
-, 1HE]
=, 1019
L1364
1055
693
<HES
L RaT
L0954
LJ99%
1833
+ 1756

. 1679
AT
. 1588
Bl
LATHE
65T
«SEk

- 1THE
<1830
LA1Ta
SS107
=, 3372
= XE00
=. 3778
-. 3602
= 3005
- 2184
=, 13&T
=, 7 ER
-, 2154
=, 1571
-, 172k
=, 1959
=, 142
=, 18&2
1278
L0359
L5017
0752
.07
L0856
0921
1871
1732

]
« 1TE5
« 1699
1739
+STE3
SATE
5851
LATEY
Lz
Sedy
128
«ST5T

L 1hbE
L1831
H153
510k
=.3103
- 35
= 4023
= 36TT
=, 1015
=, 2232
-, 1543
=, DA
=.0dF
=, 58
-, J450
= 2555
=, 2633
=. 2210
.0A8D
3
L0789
. 085D
.08a3
3353
. 0908
. 1805
«ETS

+ 1728
L1738
1685
<1682
5732
5302
STEY
A5
703

L1501
R
o rhr
LA811
=.3393
=375
=:.391%
=, 113
=, 27E
-, 2085
=, 1516
=.371%
=, JH62
-, 104%
-, 321
=, J204
=. 2036
=201
.o30m
0163
0188
SONTE
O5Th
T3S
0999
.10z
. TTEE

- 16a7
« 134T
MY
LaE
+3T5E
AL
LHR0G
LABTT
SE108
JHAE
JHTES
LHUET

= 1481
= 1271
=, 1251

L1TES
0792
- 1TER
<N2ER
2951
LH138
=. 31313
=, 1134
=.2037
=, 2453
-, 2003
- 1465
=. 1031
=, Uz
=, 3h1A
= §7TaY
- 3502
= 25TH
- 1912
= 15H7
- 1958
. 1080
LT
L0351
ek ]
=030
= 0553
BT
1226

- 1387
1406
MLk
o
- HEOG
ody
-254%
2780
3381
S3Hug
kL
RUEL

3.3%

-5n3
-00499
-.2169
= 0762
=025

=.0887
11238
L0708
L1135
. 1155
V&G
=, 0553
-, 0424
= 0095
062
. 00
L DE3T
L0512
=. 1944
= 1923
=. 1658
- 1194
=, 0773
=.0823
=. 0264
=727
- 0751
=. 1261
=201
-. 1610
- 1170
= 0305
.1259
JOTAT

-0R8s
LBETT
o E ]
LERE
SSI0E
122
L3290
ATEE
2o

L2300

500

Jonzé
L0043
574
L0127

-.O410

=, 0684
=.0512
L1002
M L]
LO5ET
0739
L2105
1226
LT217
0T
L0085
ATt
L0058
- 0334
= O1%3
= 0030
L0302
L0356
auyy
L0857
= 1115
= 1307
= 1300
= 12319
=a811
=, DS
=049z
2955
00

AT RY
NerlE
1832
My
T
i
L0918
L0as2
AOT7S
.01z
LOTEE

T.50
L0017

g B3
J02E

=, 008H —. 0188

+0209
0TS
L0398

= 0192
=, (1354
=, 0601
=, 0390
LO0BT
L0941
0055
L3050
LOOFT
LO0TY
2011
2020
0053
+ 1530
L3717
0921
o]
022
0216
LD
=, 0507
=, CAEE
= 0357
- 0223
=, BOEY
0EE
L0134
=, 455
= 0510

—-0¥a1
= 0525
= 0036
-.0419
«BEES
L0736
DB
e
<0G

<0305
<037
20305

<0601
LJO3TE
.09
- 0100
=106
= 0204
0028
.fansg
1ot
0105
LBEE]
AT
L0081
D288
IG5
0228
L0275
L02h1
L0263

= 0393

04T —, 0287

50T

=, 0245

NETT - 0308 -, 071



e

ORF LDZ
1 EL
2 FL

FL
1
5 FL
i FL
T FL
A FL
9 FL
1 FL
11 FL
12 FL
13 FL
18 FL
1% FL
16 FL
1T FL
18 FL
1% FL
21 FL
1 FL
22 FL
3 FL
2k FL
25 FL
25 FL
27 A
&3  FL
23 FL
W FL
n Ff
32 FL
5
| FL
3% FL
» FL
7 FL
& FL
3 ML
a8 FL
41 FL
12 FL
a1 AL
8% FL
5 FL
B FL
a7 FL
a5 FL
B3 FL
50 FL

= 25

= 2311
= 2250
=1
et}
- 1378
=, 1053
=. 0775
=, 612
~.0402
=, DFET
. 0521
LOEST
=.0303
= 0104
LAA978
L3z
L0519
65T
]
L0955
.09l
LR
_ORea
L0724
53
a5
LOE12
0805
O3k
T
L2631
TR
Ak ]
kR
Ofza
.ORuY
kg
B
LBET1
LR35
Ml ]
L0529
JOER
L]
o 1885
2B5T
]
- 35T
217
.2336

+30

= 2298
= 2053
- 19
- 171
- 137E
=, 1562
w0505
- 0E03
=[50
., DAOT
JA0As
T
-, 0503
= 0347
= 021%
L0ES
,0a53
0T IR
208493
L1018
L1018
L0511
LOBED
=]
L0504
L0508
0H2E
0393
G263
L0548
66D
0337
JDETS
L0713
L OE5H
L0907
L0950
JOnny
3518

= 2213

Cp e Tl

03
= 2097

1,67

3.33

= 1870 =. 2228

= 2161 =, 2057 =, 1861

=1
et
=, 1357
=, 1007
- BT
=, T30
=, 505
=, 0un3
=, DOES
SRS ]
=, 0831
= 05T
=, B3T3
=, 0141
)
B2TE
L0597
)
0782
L0715
- 0753
« DEES
0607
Joad3
0358
L0334
0298
LIEN
L1ran
L0303
JO3NT
0563
JOH19
. 0955
L0918
L0773
LOT53
AT
JOTDE
20739
La744
1258
L2850
S ELE!
- 39683
Lungn
. 300y
3713

=, 1506

= 1725
- 1378

= 2193 =227 =.2218
=. 1901 = 1908 = 2010
-.11?‘} = 1610 =, lg

a1
= 16T

5. 00

= 2255

= 1756
=, 15679

Table ¥V, Continued

T-50
. 2250
- 011

= 1797
= 1570

= 0862 -, 0905 -, 1093 . 1072 -, 1071

=, N
=, W57
=, 0475
-, 0268
R00E
0078
-, 0555
=, DbD
=, 0575
-, CETH
138
L2238
L0313
LO15H
.0an7
» 0350
,0uga
055
0841
Lou3a
2278
191
o318
LORES
. 1256
RiFC]
Lozsy
<0323
L OL5E
L0770
L1000
. 1060
1007
]
. 1004
JOBED
L1218
L2019

= 0514

=738

=702

=, 0Tk

= @105 = 0500 = 0875 = 0&TT

==0335

0058 —. 0958

J2ET
(B1EE
L0108
=, (0HA
- 0151
=;10283

o 54
=028
=02
=, 0055

Mittell

-06TA

«ETh

« 10FT

+ W53

520

LOEE1

TS

215

S04

L0057
-, (0G4
= 0211
=02
- 0173
- 003
-. A2
CFLELL]
=, 0370
= 0211
—, Gk

. 0333

Longk
L D663
L0756
+O87E
0921
. 03496
L0581
+ 1823
03
L38m
JJanz
. 1518
LR

e
- 0152
, CiEY
= 0228
=, 0310
=, 0335
-, 0258
=, 2159
L3013
LB1T
0293
L L]
LOTET
L 1106
L1
L1122
LOR88
1]
Lanag

= 0350
-.a154
LD
-, 238
=,0312
=, 0333
=.0272
=,0163
00k
L2160
SO0
80T
Lo
L0380
.oaed
ARG
Ml ]
L0343
L0203
L0173
otz
L0380
D67
L0075
ARkt
LJopza
. 1360
L1340
. 1264
L1138
.laun
LA955
.OA70
SOTET
LAaT5e2
0853
. 1848
S EEL]

(b) M =2.00
10,83 d8F LOC
=, 2254 51 FL
218 52 R
-.2006 51 FL
-783 8 PL
=, 140G L] FL
-.171 58 FL
-0t 57 FL
-0470 84 FL
=.03E 59 FL
=055 g3 FL
i bl FL
-.0233 62 FL
-.0308 61 FL
-0337 64 FL
=, 0270 L1 FL
=061 1.3 FL
L0008 6T FL
- OVBS B3 FL
L0zER 69 FL
<O TO FL
LN T W
O3NZ T2 =
11 FE 5y
0380 TH =W
L0373 75 SW
L0 TE S
L Dbk T |
L0180 TH S
104 T4 1
230y 80 =N
L0683 &1 3W
L0OB0 B2 BN
SRS B3 aW
L0211 Bh 5
L0916 @5 oW
5Py -1} =
OTIT BT ORF
L83 BB BF
L0926 &5 RF
LU0 an BF
L0581 51 AP
1203 32 BF
L1003 93 RF
0930 g4 BF
4+ 1535 5 R
JBEBE 96 RF
L8188 RF
526 9B AF
<3112 Ll RF
3185 100 RF

K300
TN
LS
HAGG
+ST59
B0
Nrrk]
BATY
5308
OS5
AE30
JEE2Y
TS
JEEET
SBER]
LT
L1115
TIN5
o Hook

= 0013
LOF0R
- 120
28T

o« TEET

.6E3Y
ST
1. 1697
L QEDY
.T182
S TR
STH21
LTH19
ITH
.83

00

LHR2Y
LAfa
AT
LUERL]
JGAT!
L5011
B1EE
L6327
e
N3]
Ah2E
EETH
E5TD
E5T2
AERE
.E592
<7343
.T1oa
TROE
TTEE
-, 2202
= 0218
205
«D5TS
. P
2511

«TRES

L7379
2133
1,030
L2351
. TEAS
« THTS
STAEE
L
L5457
+T905

A2

MULLL
UL
.5308
ALt
- 5025
A155
«B05]
A LR
AT38
BTET
G772
ATGG
5430
<6021
JATal
L BRES
AL
A0z
LT
JEUGT
- 2123
=, 0306
=15
S113
» 1200
L1683

AYTE

ok
.21
10983

L
8138
SHB2E2
E233
A0S
EE2Y

G for Zyhd =

+83

H228
LAE0T
.ug7a
502
5605
L5058
A0EE
L6187
b3t
LBOBG
A1
A260
-y e
6118
A3z
6293
JT211
.J08%
W TR
H1ED
= 25
=, 0350
= (MEH
L1630
MRS
i L]

- T5T

1218
«FETS
T 20T
8122
.733%
«T162
7320
v 8T
.THIR
2870

1.ET

1.0515
L1125
1,054
NELE
A5ED
TEER
TN
TR
TH77
30k

3.33

JAZIT
62T
EUTH
L5275
L5580
LSTTD
55TT
L6108
175
LBITT
533
JE20P
BETT
JE2H5
L6170
213
(85T
5303
foal
JTAET
L2155
- 0EET
L0545
L0030
o5qE
LJa08

2 T304

STEID
L2007
L9734
M:EER]
-THAG
375
]

-hoga
ST82%

5.00

JEETH
LTk
MCLEE
5127
<5381
LE55
STHE
5902
L5071
L5973
EATTS
JE002
005
LBO0F
1L
Jhnos
MATT
LBADD
LE550
LT3

-.2173

=, Tl

=, 0339
+DE3T
LO7ST
LAIL5

7058

LT138
LH1TH
. 9548
L2330
STE25
626
ATEE
LEB1R
LGAaE
7388

1o.83

352
-H@na
51T
.5AaTh
SFTIE
- 5868
L0k

26337
68715
-GHAH
S35

LAENT
= 6560
E155
= BE20
JITE
7221
. TATY
JTETS

= 2173

= T
=, 0081
+OTEE
- DBEE
« 10

7508

. T8

1:I]3I:IT
+ 3421

. THEA

«TEN3

+T1TD

203

4 T366
2

+



o

Table V, Continued
{b) Concluded

Cp for Tghd = Cp For Zpid =
OEF LOC =29 .00 .82 .83 L& 3.33 &S00 T.50 10.83 O4F LOC - 30 .00 k2 LAY 1.6T 333 .00 .80 wLA3

101 A7 -, 222 =, 2435 -,2348 =.OTH0 .THTT .18G5  18G6B  .1608  C18TR tag  §T 1158 LOBRY S0 L0530 LO0RT1 =.00@0 0060 -,008% -,0052
1oz 5T -, 2327 -, 2862 -, 2891 - 2057 L 00ES JUIY 1202 1REE 198 198 5T = 0066 = 1020 = 1145 = 1030 =070 .2335 -.0298 -.0230 -,0221
10 5T = 2391 -.2'?‘.!.3 =, 2448 ~. @197 .1%32 OH16 .CH2Y .OB4Y  L0B30 45 5T =.2008 =, RORG =.1938 <1375 -.O7EE L0253 02TH  .009%F L0066
kL] L = o [ = e I - [ ) TR {1 [N I | | N G iy ey | 5L | QP = R L= (R | 1| e i
0% 5T = 1001 = 3082 =, 2008 = 2005 = 1338 .0%W9 = 0056 = 0007 =. 0067 183 5T =.0008 - 0082 =. 0916 = 1218 =, 1003 -0609 0111 .0@66 o000
196 5T = 16RE 2 2288 =, 2324 =227 =.205% .085H =.0337 =.038C =.0339 54 ST

18T 5T =106 =, 2135 -, 2802 —.29T) -, 2%08 - 018k — 0BG — G218 — G2t W55 AT 031 0% L0093 - 0%B6 -, 0433 - 0855 - 08EL _G2MGD 0189
100 5T =.0790 =, 1686 = 211% =200 =, 2667 =.0520 1567 =.0036 =010 156 5T OF2E 0722 L0922 L0755 WOPRN -, 0672 =.0529 - 0078 0328
e 5T -.0280 -, 1066 -.2180 — 2508 — 2411 - 0850 0790 — OOuS - D021 IST 5T 0842 0704 0099 078G .0793 0B85 -,05E9 = 0218 .03BO0
19 3% 003 —,0929 - 2070 - 2576 -, 2367 -, 0999 0269 5007 0010 ¥58 &7 O03k4  oRED 0586 o666 LOXER (04931 -,068] - 0363 .024%
TIT 8T 0572 —05EY =, 1267 - 7555 -, 2795 =_TT7% .0A0 0007 0037 159 5T 2318 2061 2T6Y 2236 0737 0722 0899 <0343 .007d
192 5T 0731 -.0296 02T = 2322 -, 2225 —. 1373 L0280 0O06T 0908 963 BT (W54 (wab1 RIST L 30es L2937 Lol o4 -, 0390 =, 0006
113 =T 0786 0377 L0528 -, 2308 =, 2200 =, 1436 0068 L0025 000 181 BT -, 2260 -, 2767 -.2BB0 -.2769 =.1420 1630 -.007% -.000% - 0041
198 ST .OT0A 10Ny 1003 = 1709 =.2128 = VU773 = 0108 00K 0108 162 5T = 2672 =, 2707 =.2098 =, P77 - 1604 OG3L - 006N = 00UY - 04087
145 ST o797 118 1331 .O60% — DO&E = 1511 =, 0304 0598 ,01S5T 163 5T = 2051 =, 2602 =.2T23 =, 3507 =. 1052 _ONfE 0008 00T  .D0HD
116 85T 0815 1180 LOBT1 .16%5 -, BO08f - 01520 -, 0522 L0&Z4 0048 164 &7 -, 2931 =-,2130 -.225% -, 1367 =, 1051 0518 .00B6 .0102 .4111
187 5T 0523 1230 L1185 L1757 =.1504 = 18508 - QRSO L0525 01EE 165 BT - 1688 - 06V - 159% -, 9308 -, 0757 0588 0042 0000 0013
THE— ST 1OAF T 1TE 1200 2118 = VITE = 173w OPET T 0 BT 188 ST w079 = 0592 w06 = 0317 = 00820 =00 & 0000 0008
110 27 1091 1114 L0980 LTS5 . LIG0 =.1NB2 - @M1 _0389 _9n17 167 ST .OT3? .OGTY .O3AT _0354 .0FER 0337 -.00N0 L0002 .OOO0W
120 5T 1067 1009 OSTO L NAER L 09TF - 1030 - 0376 030 0151 166 BT =.0953 =, 1307 =.2209 =, 2691 =.2976 =.1072 .023 .0038 0073
121 ST 0§82 0900 04T 0048 _050% = 1362 = 0002 _00S& 0064 158 ST = 1092 = 2307 w2516 = 2760 = 2612 =.0932 0311 .02 L0077
132 5T JOEBO JOROT 0300 085D 056G - 006 -, 03T L0@3N D9S3 170 BT -, WTEA - PEE - 2578 -, 2781 -.2558 - 0647 L0458 0034 0081
123 5T 0724 OTTY 0@ 06T L0437 - 1386 -, 0898 L0093 0306 171 BT -, 1572 -, 14907 2800 -, 2658 -. 2078 0205 0327 .00k 00640
128 8T .0500 .0642 0269 —.001R .0172 - 1397 -, 0854 -, 00D 0193 112 ST =.1581 - 1908 = 2360 =, 2315 — 1624 - 0021 0202 0020 .0043
1285 5T L0850 (0955 LO8ET =012 L0038 =268 = D3ES = 0FG%  LOZ0E 173 5T = 1667 =.2010 = 2B = [TA% =.F133 L2137 .0MaE  Lpo2p L Dod2
126 5T L0579 0633 0003 -, 0085 .0031 =-.1355 = 0039 =.08%0 0200 178 5T =.1897 =.2128 = 1765 -, 113% - 0879 .09198 0765 .001% .0035
127 =T 0879 .0asfF  p6T2 0230 - 0080 =.0119 = 0d0E - 0783 OTT2 178 ST .O0T22 (06D L0190 -.0D07  LOIES - qR62 < 0996 L0085 OVSE
128 5T LOT9T 071} 0875 0952 =.0085 L0536 - 0805 -.033F 0600 196 5T 0334 = 0028 0022 = D671 = 15TH = 1716 - 1010 0222 0108
129 =T 071 .10A7 L0721 0779 -.0035 1170 0427 ~_OUSA _QuES 177 ST 005N =,Q215 =. 0087 = 0565 - 1556 = 1802 - 0016 .023T 0173
136 5T 0BRO 1072 0ART  LNZTE 0595 L2209 - D332 -, 0443 LD39E 17F BT 02BY 0034 003 -, 0880 -, OTUE -, 1900 - 0595 (0383 .01E2
130 57 0429 OsTe 0873 L0685 L0BEA L2531 =035 -.0577 J03TE 179 BT L0276 JQO0BY 0000 =,0600 =.0600 =107V «-.0HES  L037E 0090
132 ST 0938 0938 0733 L M04g . 0dg2  _25A8 - 0798 - 0525 04T 180 87 0352 0295 = 0008 =, 0530 =000 = DB32 - D257 0304 3303

@30T L0386 L0107 =.0820 =052 =.0480 =.0215 L0409 L0139
L0860 0916 0583 0TOR 0610 0BT -, 0735 - 058N L021%
JOTER LDbeE L083% L0ERE L0168 L0026 =086 0595 G028

ATT L07AT L06HT L0621 = 0032 L0293 - 0890 - OkRT OEOZ
L0751 L0435 (OEKA - 00BT .03 - 0GE2 - 02700 .0uos
B e L I L L & LR ke R el B
LT L0EER L O06ES  (pETO  W0EFS  LOT1E - 0GHD =.0196 L0354
LJH353 (G605 (S3ud L 0a73 LTT09 JOBBY L0350 - 0301 =.02970

133 BT .0900 .0933 .OTZ4 .0909 0823 2019 =.0TH0 =.0532 .0NS8 181
130 ST L0908 L1014 .OTA4E L1189 .OE91 1159 = 0778 =.0519 .033% a2
135 5T 0924 .1DA7 .OT96 .OB19 1085 L0495 0660 =.0523 (0186 183
136 5T .098% .9099 .OT99 .0S98 .0g2@ L0110 (0492 =.0503 .0t00 A4
13y 85T 1002 .1099  oB60  L0d01  odad -, 0085 3000 - 0528 0008 1EBS
%0 ST L1008 L34 LORRE  LORYS ORPM  LOOOA  (FUED = 0N03 - 00M7 TG
139 5T : LBT
a6 5T 220 L1352 C1E60 (OREE JO7De L0000 L 18RT - 0566 -,01T79 188
1wy 5T LFETO (B L2098 .2A3E 0455 L0202 L1193 =,05830 =,0212 189
18 5T &30 .5tR3 4910 SE0Y 7441 ,033E L EDIY -, 0RO -, DS 1gn LA903 L ug71 L uSTE L AEpE L8188 0898 L 053T -,0u19 -, 0208
143 5T 3423 . &ITS ,500H  LBERT L2990 0373 D863 0541 -03R 190 L4062 9989 3005 L Jd0é L 3A60 J02EZ (0645 =.0450 = 0238
8% 5T 50108 .S50u9 %132 5930 5509 (0800 062D - 08B0 0303  i92 37 L3R03 .3430 L3693 ,19E0 L2859 . OiDE L0581 - 0502 — 0229
185 &7 .5408 5766 5720 .4814 7974 .OT54 L0054 -.0312 «.0323 193 ST L0051 3697 3829 L2475 L2984 o061 L028% -, 0578 -.01K5
tas ST . %AA1  .S@O0 . A130 .S3kn  .7SSE  .085T  .0S7E .OF3H - DIMM 19 ST @498 M13% M1 0hh L2991 DA0E L0536 - G508 - G050
147 ST L0610 10T L1383 LU0 L1819 1630 L1271 LNEDS L1B29 195 ST .UsAS 4281 E366 LTI L2980 0141 D612 =.0425 =.0021
108 5T -.0038 0030 074N .2Q%2  190% LOTET LOT7R LO7TS .DTTH 196 BT 5382 4493z 5059 . b0S (2570 1002 -, 0&TH -, 0804 -, 1303

ERE P TPPE
2
wfi



EV

Cplor Zyid =

GaF LOC =,29 .00 .43 BF 1,47
f  FL -, 1&T0 -, 1880 -, 18%% -, 1380 -.1332
2 FL =, 1897 =, 01503 -, 1855 -, 1384 -. 1345
3 FL 1208 -, 1263 - 1250 -.1220 -.1100
FL = 71087 =, 17126 =, 1110 =, 1738 -.1133

5 FL -.0905 -, 097% -, 0877 -, 0928 -.09TH
& FL = OTHY =, 0735 -, 0865 -, 0697 - 0602
T FL = 0667 =, 0884 -, 0898 - 0060 -.0510
B Fl =06519 =.0390 =.0359 =.0298 =.0635
8  FL -, 0590 - 0286 -, 0267 -.0128 -, 0150
i FL -, 0306 - 0730 -.030% -.40003 -, 0168
11 FL 0180 Q045 000N L0016 -, 0062
12 FL 0103 =.00471 =,0012 0016 =,02T9
13 FL =, 041§ =.0238 =,0223 - 3085 0112
18 FL =, 0308 =.0319 -.0235 —.0073 0314
15 FL =,0231 =.00I0 =.0203 =012 0450
16 FL =.0161 =, 0088 =.0379 -.0212 0320
1T Pl = 0120 -,0600 -,0306 =0265 .0291
1B FL =.0082 =.0313 =,0391 -, 0270 0155
19 FL =.0087 =.0200 =-.0306 =.0283 .COS8
20 FlL = 001% - 0059% -, 0300 -.0208 .C0@9
21 FL 0BT -.0001 =,0322 - 0161 -, 0040
2 ——Fl—a JB3L 0035 = D075 — O0TH-— 0093
23 FL L0154 081 L0186 D170 =,0052
2 FL 017§ .0W2 0201 0102 0100
25 FL .0351 .0359 L0360 L0030 -.0019
26 FL 0472 .0500 0320 ,0ORD ,COED
27 FL .0NA% ompd L0279 L0OTE L0291
28 FL 0662 0647 L0279 0069 L0261
2 FL .0275 0260 009 0033 0027
¥ FL .0D85 0182 0300 00T -.041%
3 FL L2189 L0116 00T -, 0091 -.0593
32 FL .07 0629 0353 ,.DO9E 014D
¥ FL 0690 Q&2 088 L0316 0097
34 FL .0837 .0602 .OBBS L0357 0055
™ FL L0859 L0879 0450 038 -.0082
36 FL .ONFS 0503 .ONSG D434 -, 0198
3 FL .DMD9 ,03TE 0421 0390 - 001
3@ FL 0275 0190 ,03U3 ,O2BE -, 0229
3§ FL L0237 L0111 0%02 0259 =.0229
a0 FL .099% 0055 0918 L0317 -.0761
41 FL .0123 0168 1355 08499 -.0153
42 FL 0134 .0BED L1816 0210 -.0158
43 FL .0uMDY L1543 0221, fEs0  ,00HG
A% FL 1126 2090 202w 881 L0372
45 Fl. 1931 L2095 35T L2098 L 1DET
a%  FL 2304 2500 2429 L2154 1007
47  FL .2582 3701 3536 2187 .2EEE
48 FL .2521 2850 .ZT02 L2333 L2015
4%  FL 2601 .3eTR 2846 2507 2T
B0 FL 2002 2750 1122 .373d  .23na

3.33  5.00
= 1827 =, 033
-, 1HAG -, 1458
=, 1265 =, 1263
- 1161 =, 1168
-, 0974 -, 0950
- 0792 -, 0758
- 0607 —. 0614
-, 0466 =, 0470
-.0283 -.0268
-, 0250 - 0264
-, 0099 -, 0105
=,0204 =.0312
=, 0149 =_0158
-, 0053 -, 0058
= 0008 = 001D
=. 0035 = 00US
= 0051 —, 0060
-, 0058 —_ 0071
- 0053 =. 8109
3139 = 0118
L0313 . 0168
E TR T
0380 = 0091
L0310 =_0M0E
<0033 =.0025
L0500 = DDLVE
L0828 . 0bA3
0529 05z
0372 023D
L0138 008G
= 0003 L0015
<0830 .oea7
.a502  c9e7
LJOASE 10510
J362 1080
.0238 0780
L0188 0587
<0003 D830
= 0071 032k
-.0182 4183
- 0185 ,040&1
= 1073 -, 0083
LUDT -, 005
11488 =, 0013
L1605 0955
L1008 18T
268 L2085
2181 202T
L2335 2032
L2UBT L 19T

Table V. Contined

(c) M =2.65

T+53 10,83 OEF LD
=, 1433 =. 1832 51 FL
-, 1848 -, 1887 52 FL
- 1250 =, 1297 K1 FL
=. 1165 =.1168 54 FL
-.057H -,097& 55 FL
-.0799 -, 0752 56 FL
-.0612 -, 0609 T FL
-.0ATO =, 0463 5O FL
-.0288 -,0283 59 FL
- 0356 -, 0250 G0 FL
-.0101 -,0098 §1 FL
=, 0301 =.0303 BZ « FL
=, 0158 =_.0149 b3 FL
0061 -, 0053 6N FL
=.00013 000 = FL
=, 0044 <. 0035 BE FL
-.006% -,0060 &7 FL
-.006% -,0058 6B FL
-.010% -,0008 &5 FL
- 0112 = 0103 T FL
=, 0¥B5 - 01508 ™ oW
70—, 0159 T2 54
=.0091 =.0078 73 oW
=. 0104 = 0093 Ta =]
= 002§ =, 0015 ki3 W
=, 001% =.0007 Th ZW
0063 006 T AW
S0as Qs T8 ol
02%9 0220 b | L1
L0038 005 @8 5
-.0066 -,0053 A1 =N
-0235 .023H az 5H
L0338 L0315 B3 W
L0381 0% 3% 8
0369 03T 85 =W
.0323 0332 35 90
0303 L0318 BY FF
024 Ja228 a3 AF
Jo2ou LmEn ag EF
SD1aF (0750 90 RF
L0101 D168 g1 EF
L0045 0066 92 AF
L0025 L016E 01 KF
-,00% DE&BR 93 RF
0181 L1878 85 §F
L0546 2010 06 RF
L1523 .28 OT B
- 1248 2802 a8 RF
JATS L2501 09 BF
JBE5 L3S16 00 RE

LS0E1
LA837

1.24TT
985
JEDE5
JATET
H12%
A8
L]

29T

el
. 3105
L325h
JHES
368D
« 3543
L0181
LHITE
R EdE]
505
JHIES
LHENE
A8ES
My
LUBEF
038
BLEy
J5H2%
384
- 15u0

Cp 25 -

A2

. 2155
2955
A J1H0
+3310
J4BT
A62%
« 3681
+B054&
SE230
ETAE
«S2HY
LE3IT
LBhUl
8016

kP85
- SEUD
LE01G

Sk

EFTE WATEY

EA30  EOTR

«T330 67498
-. 13394 -, 1351

03

22531
215
« J0ET
1255
»3513
721
= 1540
Sonds
4235
JH353
«RE0T
SHIET
-AE05
SEEE
4235
kU

1,67

. 2018
157
« 1382
3590
« 130G
LA97H
T2
LHINF
LH29
JH25%
RELL
LHITO
-kig2
<3978
2038
2585
35
B30
bl
My
- 1512

w585 — G — QUT 3= T2l

Ml
<0055
LOLEZ2
-2534

-1 1]

=013 =.0100
LO0RS = 0168
0571 obED
S31ee ETYT

G5HE 4206

LT0EE
5585
1. iU
+J859
LTART
TESH
T
A0E5
A T29%
TI6E

L SEEE
TTTE
1.2389
B0k
S07EL
9535
.5Baz

. B6E5
AR0E

LOAED
- 0557
<0342
BEELL)

<h316

1. 0037
1. G58E
+ 9252

. T331
STES
G182
o G000
SRS
GILE

3.33

2383
2523
ik
+ 2905
« 3050
AZP8
L3508
-3545
- 3684
J62k
« 3604
« B35
-3T57
3709
3755
- 1937
4645
- RHOT
AR
<Sa2an
- 1308
00533
D81
.es
ML
-2308

<S0us

SHES
7556
SO
-5280
1 g
A5
JHTES
750
L
59T

5,00

L2800
T8

<3197
»J8E0

+TE3E
LAUAT
JEEEE
Rl
L5253
«S24T
SEEE
AELE
53
SS621

A2
. 155%

AL

L9855
1.15046
ST
-5273

CELT
LB50%
JETET
«SHEE
JEET2

10 &3

L2540
BT
3103
3304
3331
AT
116
D30
LE123
A2
SERL:]

JEY
HT33
JH20H
LR
SSATE
JEITH
S23T
L5723
- 1558
= DB5T
JIATH
~. LR
HZ 36
L2301

AL

o
MASED
JBEE
LE00G
B531
S84
kL
L5391
L1120
JGETE



L

pEF  LOC
1wl 5T
w2 &T
3 5T
gk 5T
s 5T
[ 3 §
107 =T
t0& =T
109 5T
11 5T
111 5T
1me 57
113 57
s 3T
115 5T
1t6 AT
11T 5T
1M 5T
119 5T
120 5T
121 5T
128 A7
123 5T
124 a7
125 5T
ja&  aT
12T AT
128 AT
129 AT
130 =T
131 5T
132 AT
133 8T
138 =T
13% 5T
136 5T
197 5T
158 ST
139 5T
1o 5T
181 5T
142 8T
§83 =T
14k 5T
185 AT
136 5T
147 5T
148 =T

=.29

- 1361
=, 1399
=, 1581
-.1333
=, 1228
- 1029
- 0201
BT
- 0599
=, g
-.0158
JCRES
L0185
0189
0215
Dy

L0202
MGEE)
229
L0272
0348
0475
L0816
JDETS
L0789
0352
0757
LO81R
LE
L0675
L0579
L0388
L0178
0293
D227
L7
168
L0257

L20u0
3275
-3253
w2 B85
320G
«ILE3
« 503
<0478
ek

=00

- 1357
=, 1430

=, 1415

- a2

=, 1252
=, 1878

= 1453

-, 180k
=, 1321
=, 1126
= 0855 -, 1335
=081 -, 1334
=.OTHT =.1341
= 0658 =, 1272
=.0H58 = 1212
= 0122 = 1155
0138 =, 0966
02T = 038N
0287 peog
JOf52  083%
LG Q820
008 L051E
8120 046
JOITE L0F34
JDZ6E D204
L0301 L0
OETE  .03R3
0565 0700
.DEEZ 0210
0848 0966
LOTHR 0206
078 o277
0710 0300
L0635 035
<Ouz2h
L0533
R0
L0272
L0186
T
3T
ongs

- 1570
=, 1452
=, 1404

- 3105
3153
. 250
A28
« 3550
T
+ 325
. 1843
BaES

Eb!hrafﬂ-

43

L2
=, 100
=, 1341
=, 1827
- 1014
=, 1375
=.1308
=133
=.1330
=, 1351
- 1751
= 1315
- 1270
= 1237
=, 10332
-, 000%
- 3587

LU

« 1635

107z

1789

ALk

« 1BEE

L1253

000

. O865

LOETH

0147,

==kl
-, 0nie
=, 20
=@131
-, 118y
=, 0181
=, DGTA
« B0E1
0318
D3R

+ 1620
+ 2743
+ 1450
+153%
3571
Ludaz
L0167
< 1562
-065%

14T

. 1574
NLERS
AE1E
- 0833
= T4
= 0310
=532
- 0938
=, 1125
=, 1250
= 1317
= 1327
= 1315
= 1337
= 1258
- 12569
= 1183
= 1166
=580
= 086
- RETS
=, &9
MLF el
« 1866
2132
« 1561
55
0773
55
Bkl
L0157
173
L0050
21T
=, (062
= 0113
=, 0198
- 063

=, 0136
-, 068
L0077
L0835
715
-O6B0
L5110
1568
L0637

3-33

1617

.1073

BT

Mk b
=, 0003
= 3109

L01D

J1&35 —, 0100
O5%E

<53
=017
=, E3Y
-, 05T
=, 0667
- 0820
— 501
= 0905
= 4521
- 09%% 0210
LT
= 0918 =, 0028
= 0551 =, 0212
= 0831 -, 0323
=, 0916 -, 0420
=.0001 =067
= 01 =, 0830
=, 0908 -, 0560
=, CEEE =, 0506
-, 00488 —,05391
=, &R -, 0500
= 08E&E —, 0601
=, 07T =, 0596
=, 0552 -, 0551
-,0881 =,0686
= O07TR =, 0581

LORgE =, 0530

L1083 =.0511

LAY - DEEO

L1338 =.0ug8
_1270 = 0510
L1057 -, 0885
LOTHA = O50%
SOTET =.0835
D500 ~ DR
0883 = 003
JISTH L1572
2633 0D

. 0095
D65
020
211
. 0360
Mkl
«01E5
L6

Table V. Concluded

.50

« 1832
« 1084
L0715
+ D383
A 0007
= L85
=TT
=. Ay
=008
= 0051
= 2036
12
00Nk
- 00
-0055
- 005
<OuTRE
SO0
.00a1
L0127
OREE
152
MLl

=.000F
=124
- 213
=, (200
=, 0102

=, D286
=, 02FH
=, 0300
= N
=, 0336
=, 0341
=, Eg

L

LT

() Concluded
1.8 ORF LoC
- T180 g ar
L6 58 5T
« 05&T 151 3T
L3813 152 =T
L0083 151 ST

-.D18% 15k 8T
= 0129 155 3T
=, 0094 156 BT
-.0020 187 5T
= M0 1=8 aT
L0003 153 =T
L0046 160 ST
ik 181 5T
0038 162 ST
i1 143 5T
L O0&1 144 3T
-00Th s 5T
. 00ag 155 5T
006D Wy 5T
L0076 188 ST
0002 169 ST
L0055 170 st
L0079 1 ST
« 00ES 172 ar
.O0TH 171 ST
0085 178 ST
DDAt 75 3T
Joaa 176 5T
« 205U wr 5T
- 0054 178 8T
L0058 173 =T
L0071 180 ST
0OTH 18 5T
.opga &2 5T
008 181 ST
0102 1@k ST
M er) 185 T
<0130 ge 5T
167 8T

DT 188 5T
L% g 5T
.03T3 190 ST
et 1m 5T
266 1z =T
JO2asE 103 o1
023 193 8T
. 1504 195 ST
LOgip 106 -5

=28

00

A2

=, 0417 =.0358 =.0229

JIEGS
=.05%3
=, IB4T
=, 0621

157
0343
0153
0103
- 1007
L2615
=, 1029
-, 1819
- 1305
= 1186
= 0097
=079
=-0UA%
= (1965
= 1173
=, 1185
=. 1158
=. 1324
= 1075
= 0%
ML)
= 0216
=030
=.027TH
=213
= Od%a
= D262
0252
0184

23T
2T
154
2136
3529
-323%
2526
<1602
635
Ay
2591
L3623

0978

S 118G

Cp e 2yl =

.83

0231
1271

=, 0502 =.0bEE =, 0&5H
= 1003 =.1050 =, 0BH5
= OB = 006G - 0915

G20
L0361
L0131
.01
- 1823
2504
-, 1200
= 1511
=, 1007
=, 1086
=. 0514
-, 05ED
=s 53
=, 1060
=, 1723
=, 1200
- 1212
= 1IN
=, 1085
- T3
« Oy
-, 01302
T 2T
=, 08321
-, D318
=, OR16
-. 0483
oG
L0093

0207
033z
Akl
=0k
« 3351
=3154
« 2H05
< 1725
« ESY
- 1394
o 189
=3189

LEg
.ozay
- BOTT
<0320
]
- 3525
= 15T
= 1600
=.1133
=.0123
L0712
0333
= 5D
=, 1H5T
= 1285
= 1508
=, 18632
= 15TH
=, 1063
= 0TTE
M)
oauy
=, 0500
= 0K2g
=, 0EED
=510
= 0720
L85
+ DOET

SO
D247
P
052
« 3790
»J335
. 2975
+J008
<3216
. 1380
3861
SENED

= 0253
.00k
- {1134
LO1ES
.Dgas
« 16EE
=, 1554
-, 1872
=, 0523
050
J1157
- NEOE
L0674
=, 18T
= 1510
=, 1513
=, 1032
= 1223
=, 111G
- 75
ML R
=, 0701
=, 0774
-, 059u
=, 0534
=, D50
=, 0807
=, 0035
L0021

= 0003
=. 0073
=0187
=079
. JB5T
+ 3081
2086
1570
- 1603
. 1506
« 1630
2367

67  3.11
=, 0038
= B 1l
JO266
J010%
=, 0018

13T
« 1573
=, 0431
=, CEEE
=, O0TA7

= 0517
= 0416
=, 00.z2
L0061
O3k
L1511
T
L1068
. TTHR
2026
< TH2N
.12y
0557
=, 1161
=, 1363
=, 1387
= 1133 0137
-, 0782 - 0018
=, 0831
-, 1557
= aT26 -, 1020
- 1055 = 1015
=, HO5T -, 1085
=, 1007 =,0855
=, 0080 =.0633
- 091% -, 0333
= 0T9T -.0304
= 0116 = 0038
=, 020N =, 0443

=, auzd
= 0407
=035
= {1330
Neql)
L]
= A056
T
013k
16T
000
~.0m03
201

=070
-an21
= 05T
=, Q05D
L51E
0200
L0178
<006
N ]
L0155
D357
1801

= 0562
=.0534
- 543
=, OE[ 1
L0764
1138
LO58Z
SLTET
SETE
L0311
20324
= BT TH

§.00

=.0035
=020
= 0028

T.50 10,83

= 0023 .09
= 0215 -, 031%
=013 =.010d

<0061
+0E20T

L0032
0T

2103
L0202
L0318
0120
o O0AG
20053
= 2020
-.0053
«B0ER
0158
W HFED
0035
LO03E
=126
=001
= 021
=, 0005 — 0018
-,2030 -, 2051
=, 0033 =, 0081
=200 - ShRE
=.0253  O3R]
=.0189 o321
=111 C0B3
[O008 000
L1 e
L0162 0035
AT L0036
=, 450 = 068
=,0829 0007

= (1505
=.0255
-, 0280
= 0215 020K
-.a855 -, 031%
=, 0500 =, 0321
=.0568 =,032%
= 0953 =, 0261
- 0528 - 01530
= 0817 =, 0108
-.0338 -.0058

HiRLE
L0308
2029

203
013

LOosH
LB0Ta
L0118
+DOTH
L0085
D352
LOI031
-¥0A
JIzz
. Haug

-, 0053

=, 00T

=. 0035
008
L0011
013
L0013

=, mou3

=, A0EE

-, BI04
LT
Lagy
L0013
L0aTy
A6
~038
LA054
L0109
0132

L2137
-0203
0102
<07
2355
JOZE
238
2%

«023

0233
+020%

= D060 = 1081 = 0716



14

0RF LG
1 Ff
2 FL
g Fl
FL

5 FL
& FL
T FL
& FL
g FL
L] FL
I FL
1I? FL
1y FL
o FL
15 FL
it FL
17 Fl.
13 FL
1 FL
M FL
21 Fl-
22 FL
3 M
ay FL
25 FL
26 FL
T Fh
2@ FL
9 FL
i FL
1 FL
1 FL
F o I
| FL
I
& FL
37 FL
B FL
L
i FL
)] FL
12 FL
11 L
i FL
"o T
W FL
87 FL
BB FL
e FL
2 FL

Tuble VI, Pressure Coefficients for Configuration 6

EDEH'E_?H=

.47

-0any
<0323

«22d1
<1507

MLE
0991

SOET

=037

S0ES

2279
<0G
-2013
-O0ET
2088
<0039
- D0
=007
S04

S0294
Mk )

31T

LA35T
L2383
JOEEE
OEDE

B0

WL Tr
LE26
LOA4kE
T
L0437
Tk R
<0820
LOu15
418
L2500
M ]
.03AY
a2k

LA3TT
112
- 10kA
J2EET
bz
MLl
N
<2107
MilELL
=103
L0173
22h1

o232
0215
2180

OE3E
MLl ]

.02R3
0250
L5296
L0307
L6321
JOSADT
LO360
L6343
0335
L0355
.03uy
20343
PUERL]
PELE]
L300
0318
0318

T.50

LBRGE
.0E2g
LDkl
L0E0Z
il
.0h33
L0833
o

EIE20
LAL0E

10,83

-auZe
~DRNY
0398
kL
0835
k2
-0an3
818
ML
JBETE
037
+A23
a3m
LO3TY
M=kl
Q3T
03T
AT
-Quzh

L0369
LO3TH

+ORTY

(a) M = 169

ORF LOE  1.35
51 FL .03%0
52 FL L0317
81 FL .0317
54 FL 0343
55 FL .03nkE
5 FL .0312
27  FL D020
58 FL =.0587
59 FL =.03&T
E0  FL ,DENE
BT FL 0350
62 FL -,0453
&1 FL .0aT2
G4 FL .096T
&5 FL 0321
B FL -.0410
6T FL ,0&E5
68 FL .02%59
69 FL D443
7o FL .GBGT
TL =W
T2 5
Ty W
Ta =
5 3K
TE oM
G .

Td SW
T oM
an =
g1 =M
A2
Y 0
A =N
B 5
as =
BT BF
B3 FF
Bg—8F-
90 EF
a1 BF
92 FF
93 B8F
5% FF
495 AT
9%  RF
a7 8F
S8 FRF
95 ¥F
it FRF

C%Ihti&ﬁﬂ:

L

.0335
PERL]
-0319
20330
=a321
L0315
L0358
N
-03an
<0321
<2357
-.0351
--0534
OTA0
M=LL ]
LOudy
- 0194
e
<DATE
HiFel

252

L0380

JOFET
<0327
L0354
038
L0310
L0340
0350
ik
0316
L0360
L0349
L030%
0335
26T
= 0136
- 135
=, 3E1
= 007F
EFE

10,83

0274
259
- 0257
L0281

HETE
030

<O3HT
<0321
324
22321
<0325
2318
23T
Mk
S=k]: 1
0an



or

OAF  LOG
11 5T
w2 &7
3 5T
1ak 8T
igs 5T
Ll T 4
1wy &7
108 8T
g 5
"y 5T
i1 st
112 5T
113 5T
14 5T
115 5T
1406 AT
117 AT
198 5T
119 5T
12 AT
121 5T
122 T
12y 87
18 AT
125 5T
126 3T
12T 8T
128 3T
1 5
130 8T
131 5T
132 51
133 5T
13k 8T
135 &7
135 5¢
131 AT
138 1T
139 5T
up AT
1y 3T
182 5T
14y 81
iy 5T
15 5T
18 5T
18T AT
144 ET

.OLaY
401
Nl L
+0385
L1E1

L0352
1155
J036%
-a180
ML)
<0357
L33
2180
<0873

» 1580
1013
«34T1
303
T
SONTE

.0383
LORTT
.oros
<0046
=. 0036
M-
JO1714
L0156
22181
L0200
<0235
0277
-a352
-2354
O TIE
2383
-OA12
0383
3G
2301
385
LOEET
0383
+I3ER
20357
DR
0363
Bl
LAITE
L0365

-035%
0354
S23TH
2189
0359
238k
-033%
2160
«O0ES

S03ay
2170
. 0958

2219
1508
PR
0431
L0115
=, 301
=, 0%
-, 0023
Ly
LO29E

AETA
0305
L0281
Makk ]
Mkl
«D3AT
bl
38T
2316
L0356
«E3UT
L0373
D354
71T
055
G559
<530
HHES
(804
A EL L
MUERLY
263
o)

<0287
.0338
-Q3u0
REER

LO37H
LAFT
« 365

-Q3u7
-2300
0329
2133
0987

AU
an

0774
« 0556
M=k
L0318
-0z
0369
Pk
-2
207

Table VI. Continued

(a) Concluwded

ORF LDC 1,25

160
150
151

152
153
154
155
156
15T
158
159
&0
161

162
183
&k
165
166
16T
1EH
185
70
17t
172
i1
174
ITs
17
17T
i
1719
180
121

:F
153
164
185
LT
187
168
1845
120
1

192
153
1494
154
174

5T =008
5T 0105
5T .0uA7
5T 0232
5T .41M
5T

5T 0354
ar 033
51 .0354
5T .0348
5T .03339
5T .03
5% .02up
5T .0334
2T .0BG32
51 0520
5T LDHIA
T 0068
aT ;430
51 =.0158
5T =.0128
5T =.0058
8T .0134
5T 0266
5T L0ATE
5T 0304
ar .042%
5T, 0030
a7 0331
5T .08
5T 0381

MEELE

Cp for Zpd =

1.6T

=. 0053
=, 155
O3
2570
0203

JO3%R
337D
-03d%
L0372
<2339
kL
D66
LA0%8
0055
-oo2d
<020
A01E
M=)
01TE
0280
2253
L0372
«uia
DD
MU ]
o 0T
LOu0s
L0334
+0308
0293
+I2bh
L0264
JOATO
0357

=035
L0352
32
<037
L0328
<0321
0339
L0394
0339
L0353
LT

.53

« 00T
=115
ks

DE0E
0378
51

DZRG
.O3A0
2B
L0336
» FIES,
L EZR
=, 0222
=, 0023
» D0ES
DOES
L0038
LB01H
Loaan
e
L0251
SONGT
0237
2T
L0201
SEE
0261
L0283
L0208
LO1am
el k]
0303
0373
Mk Ex]
L2313

+0338
DB
e
03T
L0351
383
.03z
+ 0380
1A
03T
IR

5. 00

L6028
=178
L0283
~o30t

«0303
-0543
EBE
Mk LE)
A2
LY
OGTE
2100
0050
Q2T
JO0ET
016
+ DIET
0168
JOEIT
« D853
0270
23
L0221
L0790
1380
AT
-23483
0316
M=k L1}
<O3km
L0373
D283
258

L0315
JATH
+D3ET
0BG
B3E5
JETE
.03
Q325
L0321
+0300
+DF1N

750
Ml

w0

L0232
JO2hE
LR

JOET
OEIE
L0385
0389
LO512
L0a7%
005G
L3115
L0085
L0085
.05
anay
Lonsé
J02
LO2u1
L0193
L0241
0257
Mardl:]
LO202
L0831
LOu37
13
L0369
JFED
039
L0383F
JaEgh
o o

+0433
L0433
k]l
0391
L0360
J03TE
SOE2Y
L0a82
JOATS
L0501
J0a8a

ET -.0559 -, 0638 -, 0531 -, 0550 -, 0647 - 05E5



LF

CAF  LOC
1 FL
2 FL
; FL

FL

5 Fl
& FL
T FL
8 FL
3 Fl
W FL
i1 FL
12. FL
17 L
11 FL
15 FL
S FL
7T FL
18 FL
W FL
20 FL
M FL
&2 FL
23 FL
2% FL
25 FlL
% Fl
2 FL
#H FL
2% FL
o FL
n FL
12 FL
33 _FL
i FL
35 FL
5 FL
T
1l FL
19 M
oo FL
Ul FL
2 Fl
13 FL
i FL
B5  FL
b5 Fl
§T  FL
18 FL
g FL
g0 FL

.28

L0187
L0378
S RET
al
BT
07k
0528
002
LA

= 0077
L0328
LT
Lo

-.00%%

= QOZZ

= 00T

- 0055
0036
.ood3
LA
a2
LO1Es
0259
JO2eh
.aa72
« D275
286
L0275
0272
<0252
o272
L0243
L2617
L0280
0261
L0243
LT
025
L0214
0231
B2
LO250
T
0234
D250
-]
G230
L0263
0277
L0241

=.0012

-0353
(355

O3
oI

AN
<033
L0300
0320
LR

03030
0331

A3
i k)
REEL
L0453
<1081
. 10ED
0355
LOEET
L0543
L O3s2
L0234
0133
LOnaz
L 00T
SO0
L0017
0053
L0091
108
0160
o188
SO0
L0228
L0200
02210

0233
M=rll
ek
L0220
LL2HE
L0238

L0330
D375
L0335

7.50

<0353
B35
0373
0357

L0328

Table VI. Continued

(b) M = 2.00

Lo
Fi.

FL
FL

FL
FL
Fl

FiL
FL
FL
FL
FL
FL
FL

EEEREEERERERER S

Cpfarzy -

1.2%  1.58T7

02T L0300
Mok T
I B
L2V L OENE
L0333 0239
JEEE 028b
206 L0373
= 0215 0273
J009E ,039%
AEE 0T
0286 L0287
L L s )
-1023 =.0335
LATTY = DBET
JOTHD L0565
LTS L OTHR
=.0618 .0u36
= 0202 0583
082 .OGO03

B34S -, 0757

.52

A2E0
0205
L0249
SOy
L0230
J2E0
L0260
(O26L
SORAE
SO
0297
JORET
.02ha
LO2E%
22T
JO20E
02117
L0264
.a30a
0333

§,00

58
L0220
SOZ18
o33
LD
L2k
0TS
L0530
« 3OT
OETS
20295
1
028F
LT3
JOdEs

13,23

+OuEa
L0377
295
OFE
LO1Ta
110
3701
L2145
O
08T
1134
AETE
JO181
L0987
L0226
JI2EE
Ltz
+I257
SO2TT
30



2F

OEF  LOC
19t 5T
M3 &7
1wy 5T
108 5T
105 5T
165 AT
T BT
108 =T
109 ar
110 8T
111 5T
112 =T
11y 57
110 =T
M8 5T
M6 =T
1T AT
118 5T
my BT
120 arT
121 8T
I
2y AT
LF 2 B
125 8T
126 5T
12T ar
124 8T
L& -1 4
" 5T
31 8T
132 57
131 =T
3% 5T
138 5T
136 5T
137 =T
138 ET
139 AT
e 5T
w1 =7
162 T
1y 8T
140 =T
Ws 5T
W6 =T
18T ar

158

1.25

« 18480
<1324
.ﬂtgl
=ANT3
20y
«DETT
T
L0537
+D21T
0150
=, 00T%
=, 0T 1
= 00k
<0012
20061
+ DO
PR
1165
LO27
+D25Y
JOETS
0268
L0315
A2ET
0237
DG
JOETS
JOZEL
285
TR
SA2ET
SOETS
0252
. 029%
Q263
0257
- 01283
L0290

0263
LETe
L0261
158
272
0263
L0261
1936
250

Gpforzyite

1.67

21T
L1323
.ﬂigﬂ
MLl
2304
-. 2088
MLl
D625
512
« DRET
028
07T
. QOEE

L0287
. 0275
L0284

.0a6a
<0262
D265
Mk ey
+O2HT
-0205

SO26G

260
LET
L02TH
L0269
L0268
1330
JOETO

8 H

« 1552
LAE1E
L5
M1t ]
LB10E
-, BT8R
=, 0233
=, 003
LOpda
L128
Latan
L0154
L0204
o ]
40333
L0307
L0723
07
LO5TE
LOad3
kL]
a2
0208
LT
0079
L0059
SOUST
Jo2zn
L0PEE
L0268
JG2T1
0291
25l
.D2R8
Mot ]
a5y
SOz
OZTH

o22e
L0240
i
L0117
o]
<0255
L0273
D]
AR

5,00

=2020
L1102
-0033
ST
L0085
=_01250
=01l
=, (1058
-00BA
0093
0003
0153
Q162
L0251
12
<0262
+02E
«0248

1.50
« 1978

21352
960

290
1831

Table V1. Continued

LLER K

(b) Concluded
DEF LOC
159 BT
180 sT
150 8T
152 5T
(L .- 4
i4a 5T
158 5T
185 5T
157 5T
158 aT
180 &7
160 5T
161 ST
162 8T
163 &7
168 &T
165 5T
166 5T
16T 5T
18 ST
168 &7
17 5T
1TV 5T
172 &7
173 &7
ifa &T
18 AT
176 ST
17T 5T
1TR ST
T8 AT
180 ST
181 =T
ip2 &7
183 5T
1R 5T
135 &t
186 AT
1\7 5T
168 T
3 ST
e 5T
194 8T
192 5T
193 aT
194 8T
1m5 57
194

EPEHI‘,H:

1.67

+O0AE

=. 0152
.0333
+DASE
M

LO191
25T
.ozf2
- 0351
L0250
0258
0188
L0182
0055
0066
o015
L0080
00T
.oung
k51
.Ouz2T
L
OH1E
B335
-020g
0208
OTRE
L0200
G105
k]
.02m
- D3RE
Ml
025

0334
JO0E
024
LBEEE
<0275
JI2EF
<282
LETT
LOEET
L0287
0288

.92

-003%
=. 0188
La131
L0233
0280

0307
=023
L0235
«0255
«B252
0229
L0054
L0133
L3
«B0EA
=T
0075
L TS
0173
DTS
L0115
L01ED
3115
LOOEE
LOOTH
Miral]
+3233
0395
2320
0356
LOETL
-0a7a
. 2Bl
<0287

L0267
JO27TS
0220
L0218
L0271
0262
0260
020
.a2ua
.07ug
LLphg

.00

-005%
L0123 -
S22
L0213
JARHE

<B2TS
REL T
L
<0387
L0118
0235
053
L0151
L1086
<30T
BOTE
Meali]
« BOED
.22
L0124
Cafy
3126
2115
N
< BOTT
Mgtk ]
LETH
25
ETE
L0308
3233
.ojoe
34T
LT

L 0K50
L
L0z
0280
L0273
021
ML)
0206
L0230
. O2HG
2260

T.50

SO0k
L0704
05T
SAEEY
BLE

0240
0241
L0301
252
B8
a7
L0072
g
123
2003
Neatl
L7110
ooy
2139
D159
AL
163
15T
LR

0252
2305
M k]
<0299
L0250
L0286

106,81

J007a

L0051
LONTE
L02ED
0248

0268
4301
L0284
L0250
M-rk
SOETT
Q085
LONas
2130
Mol
0121
J0tle
012%
SOT85
0183
LON3%
M=)k
M=11
JAE
0134
2507
02T
Mery bl
0259
L0300
L020%
L030u
N=rl ]
JOETT

L0297
030K
0255
250
L0263
L0283
L0275
O
L0283
L0290
L0208

BT -, 0757 =.O0THT = 07T# -.0T04 -.07E5 =.077T



il

OBF  LOC
 FL
¢ FL
E FL

FL

5 FL

i FL

T FL

E FL

? FL

1w FL
11 FL
12 FL
11 FL
i FL
15 FL
1w FL
1T FL
W FL
% FL
o FL
21 FL
22 FL
21 FL
2 FL
a5 FL
2 FL
7 L
2 FL
2 FL
| FL
o
3 FL
3
¥ FL
3% FL
b FL
T
I8 FL
% FL
0 FL
M Fl
& FL
81 FL
Al EL
¥ FL
Bt FL
AT FL
BE FL
ay  FL
54 FL

1.2%

238
-Q2ug

a7
3550
33
L1098
6721
G380

Eh for Z,0d =

1.67

203
Lo2un
J02n
.5253
+BTH
+ 1331
LA22E
973
« DETY
O ED
LAgo2
4 07 R2
L0E0Z
0153
= 0031
=. 0053
DO
S0E
L0071
SOETS
)
0234
L0293
0TS
T
SO0%E
L0080
]
Mhi]: )
LY
D169
L0035
-E)
S
JOITT
La132
L2048
212
L0200
L0207
e
210
L0215
L0200
0212
A2y
J2a2
0207
L0184
SDIET

2.9

0237
.0aug
02
Ml
0250
ekl
0250
a2
25T
218
JHEE
0159
L0z
0873
Jn0g
D51
L0782
B L)
L85G
DG5S
T
.nnda
L0023
- 0025
ooy
LON0G
o003
LO15
.a1nn
L0033
<20R3
L0113
JiE1
L0153
Tl
.oiTa
L2108
L0204
o189
0106
BiRE ]
232
A3
Ml L]
0237
222
JI1BE
0202
Dz
o iy

5. 00

FLELT
0253

Nl
JEES0

T.50

T
L0250
S0EH1
kR
LO25T
Wiy
e
D216
« ST
LHE2E
088
020k
.oaut
L0205
S0E2H
SO
Lo2ay
L0221
L0229
L0272
L0229
L0239
-2239
LO1am
L0221
0221
.a2ag
L0215
0206
033
+0209
.oz
LEE2E
L2k
L0E20
L0226
ey ]
<Aa2ny
L0232k
0236
. 0331
«EET
0609
3555
L0859
N E)
LOLRE
L0363
L0371
L0337

Table V1. Continued

253
L0216

L0183
L0133
023k
L0375
L0223
136
Lo2m
L0221
L0228
LO2TE
0238
L0
TR
L0182
0227
L0223
021
L0221
azna
L0183

SOREY
2
JEEE
0239
-a23d

256
L2310
Lk
L0239
2T
0249
JME26
0234
L0230
206
L0221
JmEn
085

(e) M = 2,65

oarF

51
52
33
5
1]
56
5T
L1
]
&0
&1

bz
63
Bl

LaG 1.25

FL 2190
FL .0203
FE .0213
Fi. .0e%h
FL 0224
FL . 0qk]
FL 0256
FL .0233
FL 075
FL L0152
FL. .0203
FL -, 00563
FL -.0HHY
FL -.04%%

Fl. 9509 -

C, Tor Tyl =

L

0233
212
R0
285
D235
0235
M
0260
HOT8E
L2155
L0215
250
JOZES
L0111
0131

FL 0638 -,0380
e

FL 0261

FL .0883 -:EI-]E'E
FL .000% =.0044

FL 0054

NEZRERERERnIzROERgvRvEe Y9y

R

&9

JET
LONTE
0TS
AUGE
<0188
A5
M FEe
0332
OGS
A8
LT
L0237
+0E0T
Marryy
M=k
Q207
M=rk iy
L0237
023y
SRS

1.50

Y
0254
0206
L0181
L0130
L0130
L1566
L0186
L0112
LO0TT
0123
L0181
L0171
G103
MRl e]
L0200
«B1EE
2138
L0193
Maral]

10,83

0251
0226
L0239
MeELT
JES1
L0P56

0266
+ 108
21T
2T
+BEBh
JOZ3E
2kl
<030
JO5ES
52T
0543
LO5A%



IR

BEF  LOE
141 3T
a2 ar
12 a1
10 ar
1os 2T
106 5T
1097 =T
108 8T
0% 5T
1140 8T
m a1
112 1
113 ET
1% 87
s =T
116 BT
17y =7
116 8T
119 a1
120 al
121 81
122 8T
123 &7
124 at
125 31
126 st
127 g1
128 ST
129 81
130 st
131 =T
132 ar
133 5T
13 57
114 81
13 57
137 &T
138 a7
139 ar
120 BT
11 5T
M2 57
13 37
188 5T
195 ST
185 37
1y 4T
me st

1.2%

< TTHR
L1217
-t
G137
=011
318
L0537
.ob20
<52
JIRES
3200
L3023
e i )]
=, TS
0074
0707
.00RY9
«D0ET
L0076
0061
00734
-onuT
009
122
L5
a8
L0587
D183
0188
L0190
L0216
Q200
L1490
L2y
251
223
LEsY

<0205
ferry
2205
D1ES
223
22y
L0220
708
«TTTH

Cp for Toh =

1.67

<1TET
1219
M= L
BLEH

0116
=,0138
= DOET

2.02

- 1766
L1200
SELD
D657
0133
=,213%
= D08

L0023 -, 0039

086
Ml 0
186
LGS
L0E13
520
L0237
<0207
MR
L0007
= 0026
Meshil)
LDk
2060
+OOEE
ONTH
182
157
22l
L2159
D172
2186
L0130
AT
2159
18T
0732
+2H3
S0
M 2EE

215
JOE2E
L2
L0157
+OE8D
L0338
L0255
ATE
FE0

=, 0003
.Oo62
R0
2105
0136
16
0185
D181
0151
D180
2178
26T
L2303
A2IT
LN

.00

L TES
=12258
LDBFY
LaEED
0189

=, 0125

-.007A

-, 0033

0189
a2
Loett

+ 0200

L0322
L0353

N=riF

LOE1D
L0200
O
0235

« 1750

LOE0D

Table V1. Concluded

{e) Concluded

10.83 anF  Loc
L1335 189 5T
o922 i 5T
m=L1T] 151 aT
0507 15 5T
183 153 5T
=, 0073 158 AT
=, 0080 155 5T
T 156 5T
5 15T 5T
Malip k] 158 8T
0122 e AT
0127 160 5T
L0155 1 5T
0178 162 8T
L0187 151 5T
ot 16a 5T
L3150 165 5T
Mk 166 5T
L0170 161 5T
0168 168 5T
156 159 5T
0170 170 5T
«B1ES 17 BT
L0158 T AT
0153 173 5T
SO 174 BT
0230 18 5T
JOTTR 16 5T
L0213 17T 5T
0198 T8 5T
3196 e AT
L0331 183 5T
216 181 5T
0207 182 5T
L2 123 5T
Lo2EY 168 &T
JZ3 135 AT
OETH 186 5T
By 5T

EE 180 5T
el 4] - T
o2t i90 5T
0213 W 5T
MeraT] 192 AT
o] 193 5T
LBakg 10U 8T
16T 95 AT
o722 196 5T

1.25
SO0

T, for Zyil =

0.&T
P

= 0118 = 0112

L00a8
073
.o3ny

2163
0155
0183
LONBD
0223
53
0059
L3N8
TS
LO0TE
0079
Rkl
0094
J03az
S415
JO37E
-0355
035
2104

£ 0053
0118
L1338

Qg2
152
L0202
LDET
L0222
L0263
L0022
L0058
LA106
L0055
<O0E
111
LON0E
LO03T
JO0E3
L0058
.Ooas
LT
055
L0032
« 0075
Joap
LO05E
L0070
L01ad
LATT
LOFI5

<195
2182

L0202
<0253
<0200
L1182
L0335
<0228
027
L0155
.0paz
0220
.o2am

= OT85 =. 0741

.92

<0000
= 0115
D065
<0095
L1

LIEED
-o308
O2bS
-89

M=rLl)
« DOST
DEET
« DO
-0039
2113
2118
10
-O02T
-0
02T
+ 0G0
0085
oS
0030
21899
a1Ta
J21E
0166
+D1EN
0156
2176
0128
D131

L0951
313
<0215
D245
oA
Merkl
s
0184
0219
20T
HOTEZ

S.00

M=l
= 0097
Ty
2095
15k

00
2232
J2E
-0z202
LOEI0
«RETH
O0EY
=2ED
M11%
=TS
WH1EE
2139
D115
06D
D080
<0022
MLl
50
=30un
005
2103
L0187
~otun
6T
0139
D15
2o
200

J0E3E
LE1a
0T
L0210
+D2%2
«B2aT
+0225
L0200
0230
L0217
L0238

T.54

JAFT
=.0123
0TS
3110
LG

S0
A211
J2EG
L0z0h
L0226
M2TE
L00TT
L0254
20105
<0042
SR
130
Atz
<0072
0062
02N
L005%
05
0EE
009
LT
D145
LOEHE
<0133
JOTTA
D155
LT3
<0F39
RIEER

0229
LO3NY
L0226
L1209
L0231
o]
.o2an
. 0206
L0236
L1231
L0236

10,53

=, 0002
- 21N
L onaa
N} -
L0193

0221
L2
0236
L0204
.ozug
L0293
a0
L0297
L1
L0
0021
L0021
L
L0059
a0y
L0051
0087
k]
T
JOoé
0193
TS
L0a18
L0173
A6
L0150
Jozod
JO21
0213

L0233
Rk iy
Mokl
L0216
0201
A3
0234
LA211
020y
0239
0259

= OT40 -, 0604 -, 0751 -, 0759
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{a) Three-view sketch of splitter plate assembly.

Figure 1, Splitter plate used as parent body, Linear dimensions are in inches,
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(b] Installation

of splitter plate and store model (cavity doors installed)

Figure 1. Conelwded



34,000 Cavily sidewall insert
B Floar suppor
—
A A
{ - - _ _ _ }
7.500
= [-—e 55—
29.362 clionB B
W2 ~— Door Cavity rear insert Secian
3
h i T ™ . . T i e " W "W W, T, " " Y — = =
-‘f{‘.a-.rﬂy floar
Seclion A A
Configuration| h Léh w |Doors

1 4363 | 6731|5768 | no
2 2432 12073 | 57281 no
3 2432 (12073 | 5.728 | yes
4 1,750 |16.778 | 5.72B | no
& 1.750 | 16.778 | 5.728 | yes
G 0 no

Figure 2. Cavity details. Linear dimensions are in inches.



12 0 aa o oo Moo
11 0 o Fi-f = [l G O
oo 230 &80 50 O 68 O

& O AOGOOOGG 00000 0000000000000 000000000 00 00 00000 0n 00 nnrs

Do

1 5 g 15 25 8 35 4 48 A7 K B &% K

34,000
Orifice X ¥ Orifice X ¥ Cirifice X ¥
1 1.000 | 0.000 24 |[12.000 | 0.000 47 | 22.000 | 0.000
2 2.000 25 | 12500 48 0.8e6
3 3.000 26 | 13.000 43 1.732
4 3.500 27 | 13.500 50 2598
5 4.000 28 | 14.000 51 | 22500 | 0.000
5] 4.500 29 0.866 52 | 23.000
7 5.000 30 1.732 83 | 23500
8 5.500 31 2598 54 | 24.000
g 6.000 1 32 | 14.500 | 0.000 55 | 24500
10 0.856 33 | 15.000 56 | 25.000
11 1.732 34 | 15500 &7 | 25500
12 2.598 as | 16.000 58 | 26.000
13 6.500 | 0.000 36 16.500 g4 0286
14 7.000 37 | 17.000 60 i 1.732
15 T.500 38 17.500 a1 2508
16 B.000 3g | 18.000 62 | 26500 | 0.000
17 8.500 40§ 18.500 63 | 27.000
18 9,000 41 18.000 64 27500
19 8.500 42 | 19.500 65 | 28.000
20 | 10.000 43 | 20.000 66 | 28.500
21 10,500 44 20.500 67 24,000
22 | 11.000 45 | 21.000 [:1:] 0.BE6
23 | 11.500 45 | 21.500 L 63 I 1.732
70 2.508

(a) Cavity floor. z =0,

Figure 3. Cavity pressure orifice locations,




7 2 2 7 2 8 2 &
h=1.750
=
O o s} =] L] [&] o
T 2 T3 FL ki T8 T T
h=2432
|—-— %
a 2 g a ) 8 g
(=) (=] (] [#] [} E [} =]
™ 1] A1 a2 Ba = 2
h=4.363
Ort h=1.750 h= 2432 h=4.363
fice x ¥ z X ¥ F 4 X ¥ z
71 2000 | 2864 (0367 | 2.000 | 2864 |1.050 | 2000 | 2.884 | 2.980
72 6.000 £.000 6.000
73 | 10.000 10.000 10.000
74 | 14.000 14.000 14,000
75 | 18.000 18.000 18.000
76 | 22.000 22.000 22.000
77 | 26.000 26.000 28.000
78 | 20.000 29.000 29.000
79 2,000 1.048
80 B.000
a1 10.000
g2 14,000
83 18.000
84 22.000
85 28,000
BE 29,000 |

Figure 3. Continued.

(b) Cavity sidewall,
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ki1

f-4]
TTTE 22 o8y
52 Z
00 0 Qn o) a3
— _1._ ' E E a7
| |
. h=1.750 h=2.432 h = 4953
Laikice X y X y z 3 ¥ z
87 | 29362 | 0.000 {1,500 | 29.362 | 0.000 {2182 {29362 | 0.000 (4113
B8 0.865 0.866 0.866
B9 1,732 ] 1.732 J 1.732 J
90 2508 2 538 2,548
91 0.000 | 1.250 0.000 | 1.932 0.000 | 3.863
a2 J’ 0.750 1.432 0.000 | 2.980
83 0.367 1.045 0866
o4 0.865 0.866 1.732 ]
95 1.732 I 1.732 2598
95 2598 2 558 0.000 | 2.014
a7 0.000 | 0.433 0.000 | 1.049
a8 0.866
99 1.732 l
100 2.598

{c) Cavity rear block insert.

Figure 3. Concluded.




24.028

p 13.4586
i 7 GEH —a]

Va Point of tangency
e e ————
n* '”32% \_ Moment reference center 1 200
11.510 .

\ (a) Force model.

(b} General arrangement of store models and splitter plate.

Figure 4. Store models. Linear dimensions are in inches.
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Paint of tangency
18 140 1e 120 125 13 135 140 145
A Ed Lok | | | r
e _’F-.-
L | | [ |
T 148
153 123 155 1EE 1584 1] E-EHJIJ
L} A A
&1 05 175 123 1a2 135 145 183 1- +
164 178=— 1E-EI-I" '\"—lig?
1ET— 1B 181 154 168 — T 5T 150 =T =105 ﬂ
%z = 3.000 Xg = 12.000 g = 18.000 Xg = 23 000
i6° -750 dia.
_EEEH]
1
lE.ﬂ*I]f.'ll
WView AA
Ordfica| x, | 8 |[Orifice] x, | 0 |[Orifice] x, | © |[Orifice] . [ ®
101 1.000 PO0OY| 126 | 13.500 [0.000] | 151 G000 HEng | 175 12,000 | 225
102 1.500 127 14.000 152 B.000 1786 45.0
103 2.000 128 14.500 153 10,000 177 67.5
104 2.500 1249 15000 154 12.000 178 90.0
105 3.000 130 15500 185 14.000 178 1125
106 3.500 13 16.000 156 16.000 180 1350
107 4.000 132 16.500 157 182.000 181 i57.5
108 4.500 1233 17.000 188 | 20.000 g2 | 18.000 | 225
109 &S00 134 [ 17800 189 | 22.000 183 451
110 5.500 135 18.000 160 | 23.000 184 67.5
111 6.000 136 18.500 161 3.000 | 225 185 0.0
112 6.500 137 12,000 162 45.0(| 186 1125
113 7,000 138 | 19.500 163 7.5 187 135.0
114 7.500 139 | 20000 164 Q0.0 [ 188 167.5
1158 8.000 140 | 20.500 165 112.5f 189 | 23.000 B37.5
1185 8.500 141 21.000 166 13500 | 120 31 5.0
117 9,000 142 21.500 167 157. 181 2025
118 5500 143 | 22.000 168 6.000 | 22. 192 270.0
114 10.000 144 22.500 165 45001 193 ST 5
120 10.500 145 23000 170 BY. 1894 25,0
121 11.0040 14 23.500 171 0.0 | 185 1 2025
122 11.5040 147 1,000 [180.0 | 172 112.6]| 198 Baze [270.0
123 12.000 148 2.000 173 135.0
124 12.500 149 3.000 174 1587 .5
125 13.000 150 4.000

[¢) Pressure model. All body cross-sectional views are looking downstream.
Figure 4. Concluded.
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