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Abstract

An analysis is made of experimentallydetermined stability characteristics
of a series of ringtails in combination with bodies of revolution. Results of the
analysis show ringtails to be efficient stabilizing devices, when missile overall
diameter is limited.
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Symbols

Text Tables

j A A ringtail diameter in the plane of the
leading edge (Figure 2) calibers

at for equivalent planar fins, the slope
of the line connecting tip leading edge

to root trailing edge divided by the
slope of the Mach line

B ringtail diameter in the plane of the
trailing edge (Figure 2) calibers

C C longitudinal distance between ringtail
leading edge and trailing edge
(Figure 2) calibers

CN normal force/ (qS)

Cm pitching moment about body nose/ (q SD)

CN Al initial slope of normal force coefficient
Ncurve (Table I) deg-1

A3 nonlinear coefficient of CN as a function

of ai (Table I, Equation 1) deg-3

C B1 initial slope of pitching moment uurve
m (Table I) deg-'

B3 nonlinear coefficient for C as a function
In

of a (Table I, Equation 2) deg-3

D body diameter = 1 cal = 1. 15 in.

E E longitudinal distance between ringtail
trailing edge and the plane of the body
base (positive ahead of base)
(Figure A-1, Tables A-II and A-Ill) calibers
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Symbols (Continued)

Text Tables

E E ratio of value of center of pressure
detcrmincd fror thle varlaLion of
normal force and pitching moment
with angle of attack to the value of
center of pressure determined from
the variation of pitching moment
with normal force (Eqttation 4,
Table I)

F diameter of circular cross section
strut calibers

G longitudinal distance from ringtail leading
edge to projection of circular strut
centerline on ringtail external surface calibers

M Mach number

q dynamic pressure psi

S reference area, ir D2/4 cal 2

X cp/D C1 center of pressure location of total
configuration aft of nos. (Table I) calibers

X C XCP/C center of pressure location of ringtail
cpi fraction of chord from leading edge

(Table 11, Equation 5)

a angle of attack in pitch plane deg

ACN A1

A CN (body with ringtail)
CNa (body alone) (Table I1) deg-I
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Symbols (Concluded)

Text Tables

AC I
II (body with ringtail)C (Table If) deg-'
m a (body alone)

angle between the chordline of the ring-tail section and model longitudinal axis

deg

angle between outer surface of ringtail
at leading edge and model longitudinal
axis (centerline) deg

Model Nomenclature

B body (Figure 1)

T ringtail configuration (Figures 2, 3,
and 4)

X ringtall longitudinal position relative
to the body base

Longitudinal distance, E

X1 0.5
X2 0.0
X3 -0.5
X4 -0.9
X5 -0.25

R ringtail configuration tested aft end forward
(for example, T13R)

S ringtail configuration with faired support
strut (for example, T13S)

vii



I. Introduction

of ringtails as stabilizing surfaces. A part of this interest can be attributed to
the need for stabilizer configurations which have the required stability charncter-
istics and which fit within the geometric restraints imposed by stowage or launcher
considerations.

Presented is the analysis of stability characteristics on a series of ring-
tail configurations. The test data used for this analysis was obtained as part of
an investigation of base drag reduction by means of favorable interference (such
as that induced by ringtails). Before exploring base drag reduction by favorable
interference, it appeared reasonable to first insure that ringtails had no undesir-
able stability characteristics. Tabulated data from these tests havebeen publ ished
previously [1] and an analysis of drag characteristics was presented [2]. Sub-
sequent to completion of the ringtail stability tests an exploratory investigation
of the effects of favorable interference on base pressure at supersonic speeds
has been made [3 ].

2. Apparatus and Tests

The tests were conducted in the Aerodynamic Wind Tunnel, 1-foot
transonic tunnel, Propulsion Wind Tunnel Facility, Arnold Engineering
Development Center, Tennessee, and in Supersonic Tunnel No. I, Ballistic
Research Laboratories, Aberdeen Proving Grounds, Maryland. The transonic
facility is a continuous flow, nonreturn type with a perforated wall test section
1 foot square in cross section capable of operating at Mach numbers from 0. 55
to 1. 5 [4]. The supersonic tunnel [5] is a closed-circiit, continuous flow,
variable pressure facility with a flexible nozzle for obtaining a range of Mach
numbers from 1. 5 to 5. 0. The test section is 13 inches wide by 15 inches high.

The test bodies of revolution (Figure 1) had a diameter (1 caliber) of
1. 15 inch, a 4-caliber ogival nose, and a total length of 10 calibers. The basic
body used in the test had a cylindrical afterbody. One configuration was tested
with a boattailed afterbody.

The ringtails had a half-diamond profile and were attached to the body
either by four posts of circular cross section or four faired support struts.
The wind-tunnel model was designed to allow testing each ringtail at several
longitudinal positions relative to the body, The configurations tested had an
internal expansion angle of 4 degrees and were supported by four circular cross
section posts. Chord length, ringtail diameter, and longitudinal position were
varied for this group of tests to determine their effect on longitudinal static
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stabllIty. 'rhv diverging annulus configuration was selected to avoid hoking in the
ringiall-body annulus and to minimize the effect of support posts on normal force.
'flhit geomnetry of this series of ringtaills is presented in Figure 2. Addit~onq1
r lflnial-I)oty configurations were tested to determine the effects of ringtail
Intrnml expansion angle (Figure 3), non-circular support struts (Figure 4),
:,nd ahoattalcdl afterIvuly.

T'he models were sting mounted in the test sections on a six-component

internal strain-gage balance. Photographs of the model installed in the transonic
and supersonic test sections are shown in Figures 5 and 6, respectively. The
investigation was conducted at Reynolds numbers of 3 x 106 to 5 x 106, based
on model length. The Mach number range was from 0. 8 to 4. 5 and the angle-
of-attack range was from -4 to +10 degrees. A transition strip 0. 25 inch wide,
located 0. 5 inch from the body nose, was used during the tests.

During preliminary analysis difficulties were encountered in reading
slopes to an acceptable accuracy. The errors were of the same order of magni-
tude as the effects of some of the variables being studied. To minimize leatter
and uncertainties in the analysis, a least-squares routine was developed to fit
a third-order curve through the data points, assuming skew-symmetry through
a displaced origin. The routine was mechanized for machine computation to
yield initial slopes, third-order effects, displacement from the origin, and an
indication of the quality of the curve fit. A discussion of the curve-fitting

routine is presented by Adams 16 1.

3. Presentation of Results

S'ability coefficients and higher-order effects of angle of attack
were generated by the curve fitting routine [6 ]. Presented in Table I are
coefficients representing data for body-ringtail configurations. These coefficients
are defined in the following equations:

CN (Al) a + (A3) a 3 where (Al) CN at a -0 (1)0

C = (BI) a + (B3) 3 where (Bi) C at (x 0 (2)
m m

C - (Cl) CN + (C3) CN3 where (Cl) X /Dat CN 0 (3)

Equation (4) is a ratio of center of pressure as determined by equations
(1) and (2) divided by center of pressure as determined from equation (3).

2

ILI



E (B1)/ (A1)j/(CI) [(dC./da)/(ICN/da)] /(dC./ciCN,) (4)

The experimental data were curve fit to the above equations using the method
of least squares, Table I1 shows the constants determined from these curve I
fits and rcprc.cnts total config-urati•,• mitius body alone normal force and

pitching moment. Therefore, all interference factors are included. Center of
pressure is determined from the resulting force contributions of ringtails.
Ringtail normal force, ACN , was determined by subtracting Al for body alone

from A1 for total configuration. Pitching moment was determined in the samr e
way using B1. Then center of pressure is given by equation (5):

X cp /C =(-AC m./ACN,)(D/C) ' (5)

-le variation of total configuration center of pressure location with Mach
number is presented in Figure 7 for several ýypical body-ringtail combinations.
Because of the large amount of scatter noted in center of pressure location,
X/C, data in Table II, a mean value at each Mach number was determined

by using all data shown. This mean value is presented in Figure 8 as a function
of Mach number.

The variation of the ringtail contribution to initial normal coefficient
curve slope with Mach number is shown in Figure 9 for the ringtail configurations
with circular support struts and an internal expansion angle of 4 degrees
(Figure 2). The effect of ringtail Internal angle on ringtail normal force, ACN

a
is shown in Figures 10 and 11. The effect of planar-type supports on ACN is

a
presented in Figure 12. Figure 13 shows the effects of body boattail on ringtail
AC N compared to the effects with a cylindrical afterbody.

Ce

4, Discussion

a. Center of Pressure

The center of pressure on ringtails is expressed in percent
chord in equation (5) and tabulated in Table II. As expected, there is a wide
variation in the values for a given Mach number. Much of this can be explained
from an error analysis of the numerical steps involved in deterrmining center
of pressure location, XCP/C. A small error in Al or Bi in equations (1) and

(2) could be magnified several times in Xep/C. Some of the scatter no doubt is

3



due to changing flow conditions with geometry variations; for example, longi-
tudinal position. In order to eliminate the scatter, a mean value for XcP/C

was determined at each Mach number. These mean values, which represent
q ll rinc'tni I ennfimifllrtinnia np nrmonfM~ in Viaitra Q Trhaa """'lar

for engineering estimates of total configuration static stability of ringtailmissile
configurations. The error resulting from the use of these mean values will be
small compared to the moment arm of the ringtail ACN Ringtail effects on

configuration geometry are illustrated then by variations in ACN

The stabilizing efficiency of ringtails, especially at the higher Mach
numbers, compares favorably with that of planar fins. To illustrate this, a
line is shown at high Mach numbers on Figure 7 representing X /D for a

planar fin. These values show the most stable position possible for a rectan-
gular planar fin with a total span equal to the ringtail maximum diameter. Planar
fins are flush with the missile base corresponding to position X2 for ringtails.

b. Normal Force Characteristics

As indicated in the previous section, the ringtail contribution
to total stability is characterized by variation of AC with geometric variations.

Na
Discussed in the following paragraphs are the variations of ACN with planform

Nt
geometry and longitudinal position, internal angle of ringtail, support strut
profile, and body boattail.

(1) Planform Geometry and Longitudinal Position. Values of
ACN for the series of ringtails having a 4-degree internal expansion angle, 6,

a
and support struts of circular cross section have been cross-plotted to yield the
carpet plots presented in Figure 14. These plots are convenient for design pur-
poses since they show the effects of chord, leading edge diameter, and longitudi-
nal position on ACN It is obvious that additional lift is obtainable with ringtails

a
by increasing either the chord or the diameter. This is analagous to the results of
planar fins. Where boundary layer thickness is large compared to the distance
between the ringtail and body, an increase in chord length will not necessarily pro-
duce additional normal force. This is comparable to low-aspect ratio planar fins.

Evaluation of the supersonic lifting efficiency of ringtails was made by
comparing planar fins having equal chords and having total spans equal to ring

4



maximum diameter. Ringtail configurations have a 4-degree internal expansion
and at longitudinal positions with the trailing edge flush with the base (position
X2) were used in the comparison. Planar fin normal force and fir.-body inter-
ference were determined by the method of Gafarian 17 ].

A convenient way of presenting the comparison between ringtails and
planar fins is by the uLe ,f tho pai'arneier at, which is the ratio of the slope of

the line connecting the equivalent planar fin leading edge tip and root trailing
edge to the Mach line slope. The variation with at of ringtail ACN to planar

fin CN ratio (which includes fin-body interference) is shown in Figure 15.

This ratio varies from about 1.3 to 2. 0. The minimum values of the normal
force ratio occurs at approximately the same value of at for the various con-
figurations.

The ringtail leading edge Mach line (Figure 15) would intersect with
the body base at an at of 1. 0 for a hypothetical ringtail having a 0-degree internal

expansion angle. For the actual configurations compared, Mach line impingement
occurs at values of at slightly above 1 and the reflected Mach line impinges the

ringtail trailing edge at values of at slightly above 0. 5. With decreasing values

of at, it appears that the minimum value of normal force ratio occurs at an at

between the leading edge Mach line impingement on the body and the impingement
of the reflected Mach line at ring trailing edge.

The strong similarity in the variation of normal force ratio with at for

such a wide variation in geometry and Mach number suggests that supersonic
linearized planar wing theory may be useful in the analysis of ringtail aerodyna-
mics.

Examination of Figure 9 indicates thpt ringtail longitudinal position has a
major effect on the variation of ACN with Mach number for the various con-

figurations. There is a relationship between ACN and the Mach number of

ringtail Mach line impingement upon the body. For example, in Figure 9
(configuration T4) the values of ACN for ringtail positions X1 and X2 denart

a
from the data for position X3 as Mach number is decreased. The points of
departure appear to be at a slightly higher Mach number than where Mach line
impingement occurs. If boundary layer and strut effects were accounted for,

5



it is possible that the point of departure relative to the Mach line location
could be predicted. These effects are also noticeable in tFigir_ 1_ AfL•. AN-h

numbers of 2. 5 and 3. 0 where on the left side of the plot no effect of longi-
tudinal position on AC N is apparent.

It is also apparent from Figure 9f that ACN is affected by the body

base expansion wave. The data for position X4 (most rearward position) depart
from the X3 data as Mach number is decreased.

As Mach number is further decreased, the reflected Mach line impinges
upon the ringtail trailing edge resulting in a recovery of AC N This recovery

is indicated in Figure 9d for configuration T2XI and T2X2. For the rearward
longitudinal position (X3) no recovery in ACN is apparent. This is likely to
the effect of the body expansion wave. a

In general, the position of Mach lines emanating from the ringtail leading
edge and their reflections from the body in relation to the body base and ringtall
trailing edge results in an oscillatory variation of AC with Mach number as
indicated by Ehlers [8,9J. N

The appendix has been prepared to define various flow conditions and to
indicate the Mach numbers corresponding to these for the various ringtall con-
figurations. The flow conditions considered are:

1) Ringtail leading edge Mach line impingement on body base

2) Ringtail leading edge Mach line impingement on ringtail trailing edge
after reflection on body

6



3) Body base Mach line impingement on ringtail trailing edge

/
/

impngeenton he intal iner urfceconcurrently with impinge-

lent din g bod frmasyeura.

5) Rigallaigedge Mach line impingement on body base after
reflection from body and ringtail inner surface

77r

The effects of conditions 4 and 5 on ringtail normal force characteristics
are not apparent in Figure 9. The small Mach number Incremeht between condi-
tions for particular configurations, the occurrence of more than one condition at
the same Mach number, and the fact that these conditions occur in the transonic
region complicates any analysis of normal force characteristics where multiple
Mach line reflections occur. The oscillations are to be expected because of the
many interactions.

An attempt was made to correlate ringtail normal force for the various
ringtail configurations having an internal expansion angle of 4 degrees. It was
found that a reasonable correlation could be found for Mach numbers higher than
the value for Mach line Impingement on the body (condition 1). A second
correlation was obtained at Mach numbers between the Impingement of the leading
edge Mach line on the body base and the reflection of this Mach line on the ring-
tall trailing edge (between conditions 1 and 2). No data were included in either
correlation for the condition where the body base Mach line (expansion of flow

foun tht areaonale orreatin culdbe oun forMac nuber hihertha



around base) impinged on the ringtail inner surface. The coefficients used in
the two correlations and a summary of Mach numbers corresponding to each
condition are tabulated in the appendix.

The correlation of Mach numbers higher than condition 1 is presented in

Figure 16. The correlating terms are A ' N which represent normal force
A

based on ringtall trailing edge body base annulus area f 8, 10 1 and OT which is

the geometric relationship of the leading edge Mach line to the body base. Data

that do not correlate well are generally for the smallest ringtail diameter con-
figurations where boundary layer effects are more pronounced. For this correla-
tion, it appears that the position of the ringtail trailing edge with respect to tne
body base has little effect as long as the body base expansion wave is avoided.

ACN

Normal force also correlates well using the parameter AC NIawhich bases normal

force on the annulus area at ringtail leading edge. This parameter is also
tabulated in the appendix.

The second correlation of ACN is presented in Figure 17. This cor-
a

relation represents Mach numbers below where the leading edge Mach line
impinges on the body base and Mach numbers above the impingement of the
reflected Mach line of the ringtail trailing edge (between condition 1 and condi-
tion 2). As in the case of the first correlation, conditions were avoided where
the base expansion interferes with the ringtail. The ordinate in Figure 17 is the
same as for the first correlation except that it has been multiplied by ringtail

A
leading edge diameter to chord ratio

The abscissa in Figure 17 Is the product of the slope of the leading edge
Mach lines at critical conditions 1 and 2 each normalized by the Mach line
slope (appendix, Figure A-2).

Correlation of flow regimes having multiple reflections of the leading
edge Mach line may be possible. However, for the present investigation, the
large increments in Mach number and longitudinal position did not provide
sufficient data points. Using critical Mach numbers in Table A-2 enables one
to trace the oscillations due to multiple reflections, but no general expression
was found to describe this region.

(2) Ringtail InternalAngle. Shown in Figure 1 are the effects
of internal angle on CN for various ringtail longitudinal positions. (It should

N



be noted that configuration T7 has the same ringtall cross section as configuration
T4 but has been rotated to give a zero internal angle). In general, increasing
internal angle increases the supersonic ACN for the most forward ringtail

1ocation (XM). This effect is less pronounced as the ringtail moves aft. The
effect of internal angle on ACN for configurations T13, T13R, and T14 are

a
shown in Figure 11 for several longitudinml positions. T14 is configuration T13
rotated to zero internal angle and T13R is T13 mounted onto the body backward.
The configurations with the converging ringtail-body annulus (T13R) have choked
flow resulting in a negative slope of AC N

(3) Support Strut Profile. Circular support struts were used
in the investigation of ringtail geometry effects to minimize the strut normal
force contribution. Two configurations TSS and T13S were investigated with
noncircular supports. Support strut geometry is shown in Figure 4. The incre-
mental strut effects on ACN for these configurations are shown in Figures 12a

and 12b. Strut effects onAC N for the smaller diameter ringtaii configuration

(T13, T13S) are negligible.

One configuration geometrically similar to ringtail T1 with a noncircular
strut was tested on a cylindrical afterbody in the Langley Unitary tunnel and
Cornell 8-foot Transonic Tunnel as a part of another investigation. This con-
figuration (T1F) is compared to ringtail TIX3 of the present investigation in
Figure 12c, Geometry of ringtail, TIF, is presented in the same figure. The
variation of ACN with Mach number shows similar trends for both configurations.

(4) Boattail Effects. The effect of boattailing the afterbody on
A7N is shown in Figure 13 for configuration T4 for. the various longitudinal
positions. The boattail effect on AC N is small and dependent upon ringtail

longitudinal position. a

5. Conclusions

The results of an investigation of a parametric series of ringtails
in combination with bodies of revolution lead to the following conclusions:

1) The ringtail is an efficient stabilizing device especially where
a total span limitation is imposed by launchers and stowage
considerations.

9



2) No undesirable stability characteristics are apparent in the pre-
sent results except for configurations where the annulbs between
the ringtail and body is smaller at the trnfltnw ot• thu -,n of Ck-
leading edge. However, these results are applicable only tocoasting stages or lowacceleration regimes, Missiles withmoderate to high acceleration rates may show detrimental effects

on stability induced by the jet plume to be larger on ringtails
than on comparable planar fins.

3) It appears that ringtail supersonic normal force can be correlated
by simple parameters suggested by linear theory.
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS

CONFIG MN A1 81 C1 A3 83 C3 E

.635 .99?8iiiTi i :Xý 8 :i;44 8z~ ::5 :8i -1,o 401, &, 16910 .984
XI 1 95 .09074 -. 5604 -6.185 .000 J5 -. 00 72 -. 29530 .998

BITIXI 1.00 .0972 : 0 -6J4j :,00 .000: 9 -04174 1:026II! 10 0 46 -38007 -5.305 .00002315 -0001809 -48678 99

BITIXI 1:1 .01 879 -. 4 85 -5.600 .000263 -. 00916 -. 84063 9i X .04 61 .7 J3 -6:087 .000020 .00 28 1.48930 2.444
5 T X .30 .09303 -5 .86 .000010 -. 00031 .10837 .986
BITIXt |,t0 ,0867 0 -. 4M7 _-I.94 .000201 -. 00138 -. 28581 .999OITIXI 1.75 .08056 -. 4109 -5.114 .000226 -. 00162 -. 63191 .997
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8ITIXI 3.00 .07618 3427 -4.522 .000289 -. 00201 -1.04425 .994
B3T:XI 4.00 .07594 -. 3694 -4.701 .000351 -. 00230 -.80949 .995
SITIXi 4.50 080 39 -. 386' -4,820 .000333 -. 00218 -. 73564 .997
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-6.590 0 0113 -:00061 .9 12 98
90 681 -6.795 :0005 .000 .369172 1999

11T13X2 2.00 -.4819 -6.611 -. 00•049o -. 229 0 .o9

itm .10 :-.249615 :664496 .000129 .00096 *694 1.0

118 .4-.s4 -8,.07 .000232 -. 00161 -. 48203
* 164 -. 4g, -5.019 .000363 -. 0023 -. 629 .996

gi -. 03 -5.026 .000424 -. 00278 -. 72980 .995

::i) -6.400 .00o41, -.00399-1072 .8
4 6.19 : 00031 -.00Z -1.03696 .992

-6.002 2 -0064 -1.23388 .998

9 :4101 -6.029 .000171 -. 00136 -. 51785 199?

-. *3 -. I *00 4-00109 -.241787 .99
0016107 -. 4T 203 .99iti !• ::4o91 -.oo,,o :0033-.68,,239 ,

S.000165 -. 00080 .13608 .989
-. O -6.019 .000138 -. 00078 .10616 .999

j.88jj -.9*3080 -:0004t .128520 1.000

:6!? _1 : .02 30 .998

-. 00148 -23354 .999

-. 00225 -.45483 .998.000180 -. 00232 -. 35504 1.001

%lift 3 11 :22811! ::881686 :19134 1.0

:.0 1910 -671 .0000 4-.0000 -.12990 1.293
.. 0 60 .150 .997

111111110 3.9 1.000
0118 B.Q1 534 .000239 -.00160 -. 7235 1998

:h*!03 .0002 0" -.00138 -. 5676 .999"

00 4994 ,994

109111 00I 311t :01'!:6 :00 :'553073 :~99
:1:1115 .000 -.900317 -.75504 1.994

011282 1.30 o.1245•, -.9814 -7.041 o.0005 .00008 .23 1.00-o,, .9389 7.160 -.000065 .00166 .59775 .996

-.8442 -:.901 -000439 -. 00115 -45691 .9990
-. 5447 -5.173 .000380 -. 00125 -*332 .996

::•~ ~ 80a(! 9801: II~' 9 . 002623

61EX 130 ,14:6:HI 7047 ,000014 ::000004 ::2990 1.293

"300 .1 .57 -53 -. 00026 4 .00155 .24868 .999
17221.0 -. 871 -6.384 9 .0009 .581 .997

46J84 -51143 000239:0 16001 -. 37431 .99

HIM28 40: * .0 5930 -. 4518 -5.41 000 -. 0025 -.45107 .997
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Continued)

CONFIG MN Al 81 CI Ac St

8123 .95 .*9,, -..,, -6.4o7 .ooosso -.oo,,m .,,,.1I
81T2X3 .80 :09407 -.6181 -6.602 .OO0flZ -. 09 .gqsIfi :181T2X3 .90 .09789 -. 6642 -6.880 ,0068 -. 00765 -a 98681,Cos 5, -.,17 -6.417 .0003,0 -.oo,04.6;! '

1.T213 1.10 .100*3 -. 6934 -6.910 .000 2 -. 00 77 -6
67 8:1 .997

S:j-.96 -7.1 9 Ii
20 2 X 41 :O888iOtO :4ss:0 :ait; 9 .9SjT2; 1.5 -. 70 . 8 :,080,6 -. ooo? A

.77 6 .:0081T283 2.00 -. 6770 -600452.0002 -.0003 1.000

817283 3.50 .10493 -. 6770 -6.445 .00010 -. 00j .2123 1.000

81T2X3 4.00 .0930 -. 5312 1 .000 :9
81T2X3 4.50 .09035 -. 5093 -5.656 .0003 -.3A19 9.9s

817T38 .80 .2*114 - 1.7891 -7.444 -. 000728 .00691 *16362 .996
T3X 0 - -7.966 -. 000919 o0ogo 1 994

RI1,I . .09 -1398 -7.139 .000544 -.00441 -.04961 .997
8T3X3 1.00 .2t940 -2.079M -7.727 -. 000385 .00378 .05443 .998

i T381 1.05 .31286 -2.5047 -L.037 -. 000635 .00633 .06503 .996

81T3X! 1.10 .29527 -2.338J -7.934, -000366 .00383 .04823 .998
81T3X I 1.30 .30753 2 3021 -7.540 -. 002238 .01461 -. 00562 .992
8ITM3I 1.50 .23319 -1. 763 -7.565 .000329 -. 00190 .03708 .999
8IT3X I7I 5 -7:861 7147:16 .11131: :8854 :8I?0 :9e.7.00016°012 ,9

81381 2.50 .16141 -1.0767 -6.680 .00018• -. 0011 .03071 .998-J85 :Xf 6:47 .oo 9:81 :0081'4 :II1I'
SIMI A,.0 .1376 -. 8845 -6,421 00002 .-00159 .10015 1.000

732 .80 .23210 -1.8008 -7.769 -. 000558 .00532 :6 .99
02 90 .30369 -2.5380 -8. 99 -,00*68 .00785 .994

X2 .9 760 -1.44h4 -7 00076 -. 00798 -. 0519 .995It1 : :-.8 * 60 .0004_0 -. 00079 .997
-1:.2138 81 -. 0 .062 : .99

81T3X2 .10 .26566 -2. 642 -8.150 -. 000082 .00125 .03379 .999

f:M47 [:48 7-2.3 68• -8.0597O3 :.0 7 A951S, TX -2.039 _'*
0 4A . * 366 ,1•

1T3X 37 216 - 697 -,801:75' :147 7 000150 -,iss5 99900-, 197 7.523 .o000 -.08 :o 10 : 97l .99a
8IIX •:g8"5 -7.227 :.00087 -. 00085 .08578 .999

1T;Xj ,:80j1693 -1,.988 -7.148 000 07 -.0 001 .14059 .907
8173X2 4.00 .15062 -1.043t -6:921 .000284 -. 00143 .12393 1.000
81T3X2 4.50 .14317 -. 9803 -6.052 .000342 -. 00160 .19616 .999

81T383 .80 .21715 -1:6702 -8.000 -. 000025 .00060 .04346 .961,Tx? .9 . .9,, -:So".8|•3• | - -?.512g -8.79 : '00•7 -.o-.01 ,•"
:'84 :'9 608 -5 0 no8~ .0 6711 :83784 i

Tl33 1:8? to -21u.060 8,27 8054 00012 3 1.071

81T 3X 1.10 .24644 -2.2861 -8.478 .0000504 .00003 .03309 1.094
3T X3 0 28689 -2.459f -8.626 -. 00 0 17 .04627 ,993

BIT3W43 [,R .25324 - 2 .2 1 d -8.503 .flO00o .0804 .0382 1.030
817383 i,3 *,23280 -1.9399 -8.3*0 .000319 .00224 .02918 ,999
81T383 2.00 .22397 -1.8419 -8.235 -. 00P0 .00145 *,10096 .998

8173X3 2.50 :1949! -1.54188 -7.918 .000060 .00054 .13194 1.003
8IT3X3 3.00 .1772.1 -1.3481 -7.635 .000179 -. 00046 *1*292 .996
8173X3 4.00 ,15165 -1.102* -7.268 .000291 -. 00120 *21223 1.000
8173x3 4.50 .14497 -1.0362 -7.156 .000264 -. 00108 .21668 .998

817T*1 .80 .18059 -1.3246 -7.338 .000057 -. 00034 .01277 .999
81T741 ,90 .18905 -1.4170 -7.526 ,000767 -. 00683 -. 082,9 .995
8114X1 .95 .20467 -1.5683 -7.670 -. 00031 ,00325 ,13 .999

8X 1.00 .24346 -1.9415 -7.980 .000 .00204 .08 .999
T4X 1.05 .23625 -1.8so1 -7.987 -. 000B3 .00357 *0882 .998

817*81 1. 0 .2 500 -1.7733 -7.897 -. 000339 .00367 ,12311 .997
BIT4X1 1 0 122984 -7.859 -.00.9B~r'Xl 99,7 -1,315!151@ "7-7"9 -. 012,009 .88• '9 1 4? .99799

BlT4Xl I :?1 -00 175 981T4Xl 1:750 5 ::
BI•J7.7 157 -106 0 -6992 00026 -00175 :.01141 1:990

81T4X1 2 00 :13783 -. 9209 -2.680 .000198 -. 00103 .09 76 1.00

IT4X8 2-50 12951 :.8318 '6:425 000225 -. 00126 .07115 .999
817B4X 1 00 12762 -. 8005 -6272 .000196 -. 00114 .03446 1.000
81TXI 4.00 .11950 -. 7368 -6.171 .000316 -. 00190 .01790 .999
81T4X1 4.50 .11552 -. 7126 -6.164 .000369 -. 00207 .08956 1.000

BITX42 .co .20654 -1.5978 -7.613 -. 000197 .001.52 -. 00130 1.016
81T*X2 .9 .21258 -1.7228 -8,108 .000*08 -. 00353 -. 01586 .999
81742 .5 16140 -1.2168 -7.602 .000799 -. 0064 -. 16561 .991

BIT*X2 1.00 .28228 -2.43*9 -8.269 -. 000006 .00007 .00923 1.043
81B4X2 1.05 .22398 -1.8139 -8.183 -. 001025 .00901 .07676 .989
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Continued)

bL LIi A3 B3 C 3 E

BIT4X2 10 ,21407 -2.2573 -10.656 -. 000175 '03620 3. 5507 .9 981T4X2 1.20 2304 -2.3276 -10.702 -. 00032 1409
BIT4;X2 1 .50 o168478 -- 02 -8 .163 -,000154 002 W0 ,UUC21 .990
81T4X2 1.50 ,18678 -1.4365 -7.768 .000331 -. 00271 -. 01521 1.000
817482 1.75 .16261 -1.2222 -7.537 000313 -. 00229 .01444 .997

8174X2 2.00 :15650 -1:1620 -7.390 .000077 .00012 .17162 1.004BIT4X2 2 50 141478 -I0599 -7,J184 ,00161 -00046 ,18678 .997
BIT4 3.00 . 91 6 -8.3243 -7987 .00015 .00053 .16297 2 99981TX2 400 ,12 54 -7991 -6:522 .000272 -. 00143 .13998 .999BIT4X2 4.50 .11719 -. 7573 -6.454 .000397 -. 00217 .16672 1.001

BIT4X3 .80 .18607 -1.5196 -8.135 .000267 -. 00245 -. 03640 1.000
aITX3 ,90 .22957 -1.9633 -. 365 .000 0 -. 00207 -00387 21
817483 2.0 .1626X -1.3941 -7.988 .000129 -. 00055 -,2724 .996
B1Tx3 12.50 .:5t1 -1.1506 -7.584 .o00018 -.0o015 6.1453 .999
B1T4X 1.056 -1.52 5 -8,229 .000713 -. 00049 01921 .999

814X3 .00 .119841 -:1274 :88:411.407 .204 .0

4.50 1189 - -00063 -. 00499 3026035 999

817X4 80 162 -1.93 -83 .0000 a 00~9 -.08879 999

T4X 0.0- :.: 76 -8.5 7 005-00T4X 12 1.574 -8.3 .0069 -0072 .096723 .99581744X 1.00 .19060 -1.634 -:115:4 -. 000074 .00140 .:587 .997
81~~~T4X~,-..'" 0'°4.on

8144 11N .86g1553 -. 1 .000208 -.0017 005 .906

1T4X3 2.00 .16926 -1.3416 -7.955 .000029 -. 00025 ,14640 .990
1.T4X3 250 151H7 -1:1507 -:7585 .000181 -. 00065 .18042 .998

B7T4X3 3,00 :13841 --. 967 -47320 .000713 -. 00091 019666 .999
81T4X3 41.7 .134 -1.337 -6.805 .00020 -. 00097 .25094 1.000
B1T4X3 4:0 :,11895 -. 8006 -6745 .00023 -. 00081 .36392 .997

81T4X4 .80 416928 -:1:933 -8.287 .000401 -. 00190 -.06879 .999
BIT4X4 .90 20849 3 -8162 -87.07 .00064 0 -. 00 93 -.1710 .9000
BIT4X8 .95 614935 -1.1883 -7.016 .000829 -. 00847 -. 27096 .992
81T4X4 1.00 415532 -1.0257 7000274 -. 007O2 -,068 .995

817581 1.5 .274 -94 -8.253 .:0003396 -00 -18171 .997

1 1 1.0 .1900 -61 - 1 .000674 00740 -12088 .997

a10T8X 1.10 18361 -1.5583 -8:515 000208 -. 00176 .00059 1.0

.004X4 2 4015 -.0017 3 993
81T4X7 2.00 .16137 -.13373 -8.278 .000206 -. 00121 .08941 1.001

14X4 2.50 0 -. 9657 -608 .0001 .2 7

BITX71 380 .14674 -1.0692 -79288 000196 -. 00166 -. 05768 .999
8IT758 .00 .09856 -. 9681 -7.123 .0003ý2 -. 00293 -. 15700 .998
B1T5X1 495 .06260 -1.2175 -79628 .00095 -. 00038 .02655 .981
BIT5XI 1.00 .14784 -1 0910 -7.390 5 000274 -. 00223 -. 06840 ,999
8172 .0 128 74 90 -7,053 .000339 -.00534 -18371 .997

BIT815 1910 12475 -461 -6,919 .000126 -. 002R7 -. 20799 .997
B1T5XI 1.30 .13712 -1.966 -7.047 000072 -. 00020 .07963 1000
81T5X1 1.75 .10a43 -085 6 .000185 -. 00207 ,06340 .00081T5X1 2.00 .10375 -. 6309 ,00006 -. 00126 -. 00280 .999

!Hix~8 1:g ~ -. ~ q2 .0% 000 003 1!4 :000

B.T1X3 2,5o51076 -. 6550 -6.606 .000169 -. 00048 .22187 .999
B IT. 0 2 - .5 09 - 6.163 .000 751 - .001 39 -,0 603 :999
BJTSXI 4.00 .0980 -65578 -5.923 ,000294 -00191 .0880 .988
8 T5XI 4.50 .09696 -. 5464 -5.90 9 .000295 -. 00164 .0A474 .971

81TSX2 .80 .15498 -1.2711 -171.01 .000139 226 -. 04005 .999
B1T5X2 3 90 1J742 -1.1 03 -7,915 .000641 -. 00534 -. 09953 .9n7
81T5X2 .95 *.15946 -1,249 -78.0 2 000214 -. 004)84 -0127 1.001
8175X2 1.00 .15198 -1.21804 -7,76 ,00048 -. 0020 -,01359 3 l.002B1TSX2 1.05 .14392 -1.,0989 -7.641' ,000248 -,00216 -06457 .999
BITJX2 .1o .4 92 -1.o767 -7.•2l ::oo4502927 99
81T8X2 1.20 .14382 -1.1266 -76 .000200 -. 00164 .0517 1097
81TOX2 1 :10 ,1n731 -11582 -7.766 .000049 -,00003 .08872 .94881TSX2 1,50 13 ; 3 -,966 6 -7.267 .000251 -00197 -,02203 1,0048175X2 1I7 ..g 12702 -. 9069 -7.140 ,000174 -,nOf)92 ,13650 :g99
81T5X2 2.00 .12144 -,8 446 -6.957 ono?216 -. 00117 .15593 .999
8175X2 2:50 :11365 -:7500 -6.603 .000169 -00058 ,31037 .999
81TSX2 3.00 1I0562 -6509 -:6,1643 :000251 -,001i9 .1603 .999
8|T5X2 4.00 ,09880 -,5797 *5:934 €•o0)0i -00175 .00880 .988
81TSX2 4,50 .09758 -. 5680 -5.992 ,o00o82 no161 .01r)83 .971

81T5X3 .80 :16523 -1.9127 -11,S01 .O0f0139 .04054 8,19951 ý,0?4
81T5X3 .90 .1ý066 -1 ! 3 ,7915 ,000418 -. 00408 -: 16807 .:997
j 1 x z o .15X2 1 9 64 8: 06f/ .ono~ o - ,00 446 06o0 6 .01

8TSX 1.o5 .1 121 - .. 8nn0n000 -. ot 001 .o01•9 .oo
00 .3

SITH 438 1 9HOW 0 6



r
TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Continued)

f' nNF .A3B3 Cl F

8I15x3 1.10 .14229 -1.13.2 -7.957 .000225 -:00168 :03240 1.000
T5X3 1.20 0 149j5 -1.166 -8.000 .00006 -. 00004 .09145 .974

81TX3 1,0 407 !,936 -82 ,00008• .0• .,0509 .997BIT5X3 1.50 .14379 -:.1182 -7.820 .000073 -. 00015 .12358 .994
81T5X3 1.75 013138 -. 9939 -7.566 .000214 -. 00125 .13880 ,999
81T5X3 ?o00 .12;68 -. R957 -7.300 .n00229 -. n0132 .15588 1.000BIT.X3 2.50 .11322 -. 7760 -6.855 .000185 -. 00073 .30761 .9998IT5X3 3.00 .10650 -. 6829 -6.413 .000206 -.00101 .20469 .999
117TSX3 4.00 *098A7 -. 6043 -6.116 .000308 -. 00171 .09960 ,q 9 98175X3 4.50 .097R3 -. 5919 -6.044 .000326 -. 00181 .10589 1.001
2T76X .. .07615 -1.?R57 -1.653 .000137 -. 00099 0004 95PB2T6X1 .90 :1180 Q5 -I.3187 -7.oo .0032 -. 00459 -. 06470 :99•

B2T6X1 .95 .18058 -1.0R79 -7.316 n000370 -00323 -.04088 1.00582T6.11 0503 -:02 -008 .82T6Xl 1.00 *p0503 -1.5814 -7.728 .000800 -. 00727 -. 07731 .99786.2106 -1.6397 775 .00315 -. 00305 -. 01879 1.001
377bxl 1.10 .20450 -1.5707 -7. 12 .000160 -.n0112 .01431 .983
B216X1 1.30 :20763 -7.1027 -7.588 .000042 .non03. .04290 1.367820681 1.50 .1790Y -1.3034 -7.318 .000388 -. 00134 .00124 .994
82T6XI 1.75 M1510 -1.0477 -6.93q .000181 -. 00107 :04917 .999B7T6X6 7.00 .13914 -. 9314 -h.693 .000224 -. 00132 .05519 .999
871T6X ?.50 .13178 -. 8455 -6.419 .000223 -.00138 .01680 .9998276X1 4.00 .128)7 -. 8183 -6.343 .000172 -. 000R5 .09379 1.000HPT6XI 4.00 .11844 -. 7750 -6.127 .N00n7O -. 00159 .0-5615 .99982T6XI 4.50 .11430 -. 6935 -6.076 .0r1•304 -. 00171 .06701 .998

6276x? .A0 .173'7 -1.7999 -7.756 .nn000n -. 00009 .03Q14 .96682T6X2 .90 .16517 -1.7709 -7.775 .001036 -. 00979 -:11508 .989BT76X .95 .1551w -1.1758 -6:987 :000723 -. 00191 -. 00721 1.084R2T6X? t1.0 .18170 -1.4720 -9.052 .0n0164 -. 00121 .01841 .974
82r6X 1:.05 .1H301 -1.4565 -7.961 .000276 -,00220 .00054 .999
0776X7 1.10: .18510 -1.4713 -7.950 .000194 -. 00146 .01336 .99982T6X2 I.•0 .19S89 1.55:45 -7.938 *000 72 -. 00205 .01240 .99987T6bX 1.50 .16941 -1.2805 -7.561 .000337 -. 0028F4 -. 04263 .9998276X2 1.75 .1556' -1.1545 -7.419 ,000?oo -. 00 ll .08698 .999152T687 2.00 .15234 -1.1153 -7.337 n0n0165 -. 00:65 .14131 .997
8276X2 2.50 .14688 -1.0477 -7.142 .000153 -. 00039 19414 .998B816X? 3.00 .13S50 -. 9747 -6.825 .nnn003 -,nn09? 15975 .999
821687 4.00 .11966 -7735 -6.464 .000308 -. 00M 65IQ25 .99987T6X8 4.50 .11407 -. 7366 -6.383 n000364 -. 00 0 14362 1.000

.216XI 80 18216 -1.5013 -8.744 .000)80 -. 02380 .9998?76X3 .00 .17647 -1.4557 -8.292 .000o58 -g00974 -. 10347 .994R1T6X8 :95 9 14RRO -1.1669 -7.871 .00n770 -. 00148 -. 23665 .99627T6XI 1.00 .1631 -1.3070 -M.067 .000777 -. 00743 -. 36479 o9976x83 1.05; .18464 -1.5817 -1.378 .0n03455 -. 00309 -. 01266 1.00
8216X3 1.10 .19847 -1.67fy -.9449 .000135 -. 00097 .01919 .999877683 1.30 .22577 -1.901? -8.541 .o0n0-3 -. 00006 .03339 .9815BT6X3 1.50 .196p0 -.82?o -8.143 0000o69 -. '0000 .06861 .o00f27T6X3 1.75 .169-8 -1.3614 -R.O27 .000156 -. 0106S .10948 .9q782t6X3 7.00 .15544 -1.053 -7.752 .00nn22 -. 0()133 .09068 0999

FT6X3 ?.50 .14145 -1.04-0 -7 373 .0002 3 -.00178 41070 ,9998?T6X3 3.00 .12972 -. 9f76 -6.993 .000n -n2 56I6 :.10R8T6X3 4.00 .12061 -. 809Q -6,718 1)nn7 -. C0091 .265'4 .999
9?T6XI 4.50 ,t576 -. 7689 -6.639 .000302 -. 00143 .27506 I.0.0

RIT7X1 .80 .20511 -1.6136 -7.959 -. 000008 .00043 .04577 .9889IT7XI .90 .19640 -1.5485 -7.883 , 0l0o.20 -. 00373 -. 04371 1. 00H1TT .95 .23>74 -1.8980 -A.190 .000096 -. 00056 .01608 .99781T7X1 1.00 .23612 -1.9348 -A.196 -. o00113 .00106 .01131 .9988IT7X7 1.05 .22701 -1.0547 -A.175 -. 00018g .00145 .03115 q999

BIT71 1.0 .22761 -1.8603 -8.1RO -. 000790 .00304 .07133 .999BITT71 1.30 :17212 -1.3303 -7.726 .000134 -. 00073 .04984 1IOO
R1T7X7 1.50 .18818 -1.:461 -7.593 -. 000375 .00339 .11648 39988R1TXt 1.7; ,18779 -1.3447 -7.186 -,010282 .00338 .23860 .999
R1T7X7 2.00 .13831 -. 9261 -6.726 .:00849 -. 00668 -. 18898 .995
81TXI 2.50 .11M34 -. 71HQ -6.075 .000782 -. 00193 -. 10226 .999
B1TTX7 1.00 .11392 -. 6679 -5.A65 .000264 -. 00178 -. 11927 .997IT7XI 4.00 .10609 -. 5969 -5.635 .000304 -. 00219 -. 29192 .998
81T78l 4.50 .10275 -. 5H13 -5.659 .000307 -. 00189 -. 11192 .999

k1T7?X .80 .17773 -1.6033 -7.932 .000001 .00036 .04779 1.137
17TTX7 .90 .1977? -1:5507 -7,845 .000350 -:00307 -.03344 .999HT17X7 .95 .23856 -1.9739 -. 1:40 -. 000009 .000 6 ,01777 .990R1T7X2 100 .237?h -1:94010 -A16 M -:000(058 .00075 :02296 .99817!7X2 1.05 :22959 -1.8694 -8.146 -. 000203 .00216 .04778 .999
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Continued)

CONFIG MN Al 81 CI A3 83 C3 E

bifrxz 1.10 .22829 -1.8594 -8.153 -. 000345 n00355 .08018 .998
B1T7X2 1.20 .20234 -1.6196 -8.010 -. 000208 .00242 .10751 .999
81T7X2 .60 _19565 -1.4695 -7.520 .000047 -. 00014 .02723 .998
B1T7X2 .90 .18593 -1.3749 -7.401 .000451 -. 00338 -. 06088 .99981T7X2 .95 .23505 -I.831I -7.810 .nn0llA -,nrnA2 10n676 .997

BIT7X2 1.00 .22998 -1.7844 -7.37 nD000097 -. 00085 -. 00716 1.000
81T7X2 1.05 .21986 -1.6938 -7.744 .000008 -. 00002 .00341 .994
81T7X2 1.10 .22068 -1.7088 -:.748 -nO10 .00208 .04q49 .999
BIT7X2 1.30 .16670 -1.2156 -7.511 .000747 -. 00177 .00169 .970
8IT7X2 1.50 19718 -1.4395 -7.333 -. 000348 .00323 .16487 .995

1T7X52 1.75 :23940 -1.9679 -8.377 -. 001623 .01739 .71620 .981
BIT7X2 . .00 ? 15640 -1.1603 -7.441 .000941 -. 00784 -. 11616 ,996
BIT7X2 2.50 .13190 -. 8935 -6.774 .000296 -. 00195 .02058 .999
81T7X2 3.00 .12918 -. 8548 -6.615 .000171 -. 00074 .15460 1.0Or
81T7X2 4.00 .11958 -. 7663 -6.416 .000184 -. 00052 .32284 .9oJ

B1T7X2 4.50 .11381 -. 7163 -6.290 .000195 -. 00066 .31392 1.000

8117X3 .80 .19591 -1.6195 -8.266 -. 000026 .00065 .05816 .999
8IT7X3 .90 .19254 -1.5789 -8.202 .000341 -. 00304 -. 02675 .999
81T7X3 .95 .21434 -1.7989 -8.393 .000236 -. 00233 -. 02849 .999
8177X3 1.00 .20964 -1.7581 -8.385 .000234 -. 00218 -. 02035 1.000
81T7X3 1.05 .20244 -1.6A58 -8.325 .000186 -. 00167 -. 01315 1.000

B1T7X3 1.10 .20550 -1.7143 -8.347 -. 000113 .00128 .04081 .999
B1T7X3 1.205 18372 -1.5102 -8205 .000028 .00019 .06575 1.001

4, 1.0 1 7.980 .000o28 .00o65 .00629 .99922105! ON72 .264 993-I73 1 34 -8 340 -000731 .02s 214
81T7X3 1 75 .19265 - 3•8P7 -8.34 :000229 -,00122 .08281 .998

81T7X3 2.00 .16879 -. 13317 -7.899 .000187 -. 00085 .11320 .998
BIT7X3 2.50 1517t -1.1386 -7.508 .000158 -. 00045 .18593 .999
BIT7X3 3.00 .13774 -. 9808 -7.121 .000196 -. 00090 .16163 .999
81T7XT3 4:?S :I.QQ -6.73 .0001068 -. 000027 40758 .996
81 TX3 4.0 0i1 :~ 6 57 00021 1 ::000 0 549F .999

B1T7X4 .80 *16937 -1.4?56 -B.418 .000440 -. 00354 .02505 .999
81T7X4 .90 .18201 -1.5*07 -8.413 .000409 -. 00379 -. 04491 .999
8617X4 .95 :21868 -1.8937 -8.804 .000072 -. 00024 .03463 .983
BIT7X4 1.00 .21528 -1.8698 -8.740 -. 000029 .00069 .04678 .993
81T7X4 1.05 .10619 -1.577m -8.477 .000236 -. 00216 -. 01874 .999

BIT7X4 1.10 .19220 -1.6356 -8.5A1 .000212 -. 00197 -. 02057 .999
8177X4 1.20 *19226 1.6783 B.5 .000034 .00000 .04052 1.023
BIT7X4 1.30 .19566 -1.6859 -8.511 ,000038 .00001 .04462 1.012
BITTX4 1.50 .19751 -1.6905 -8.553 .000062 .00014 .08335 1.000
BITTX4 1.75 .16599 -1,3814 -8.320 .000175 -. 00084 .10333 1,000

81T7X4 2.00 .14106 -1.0867 -7.882 .000179 -. 00057 .20279 1.002
8if7X4 3.00 *13065 -. 9658 -7.383 .000181 -. 00045 .26687 1.001

81X 1 1.75 .156321% -1.0976 -7.030 :000090 -. 00014 .11950 .998

81T8X1 -09836 -6,.91 .000185 -. 00099 .07655 1.000
81T8X1 2.50 .13943 -. 9221 -6.616 .000173 -. 00079 .11479 .999
81TSX1 3.00 :13811 -. 9044 -6.546 .000153 -. 00060 .13021 1.000
BITSXI 4.00 .12701 -. 8101 -6.376 .000294 -. 00156 ,11540 1.000

B1T8XI 4.50 .12260 -. 7767 -6.334 .000356 -. 00202 .09075 1.000

IITJIJ 1:7 :h76%9 -:30&1t :7Q :8888g• :18847 :t44l• 1:880
a1TSX2 2.50 .15320 -1.1108 -7.255 .000173 -. 00060 *15837 .999
81T8X2 3.00 .14217 -. 9900 -6962 .00020 -.00098 4086 1.000
81T8X2 4.00 .12761 -. 8497 -6.659 .000286 -. 00141 .18320 .999

B1T8X2 4.50 .12400 -. 8195 -6.607 .000319 -. 00172 .15069 1.000

81T83X 1.75 .18946 -1.5201 -8.207 .000109 -. 00010 .11287 ,993
BITBX3 2.00 .1ý217 -1:362? -7.989 .000101 -. 00008 *13271 .990
81T.X3 50 .15 49 :1.155 -7.586 .000189 -. 00076 *16582 .999

T BTX3 .014 96 -1. 294 -7.253 .000195 -. 00088 .16058 .999
81T8X3 4.0 .12014 -. 8891 -6.934 .000252 -. 00112 .23246 1.000

BIT8X3 4.50 .12350 -. 8511 -6.887 .000354 -. 00173 .27368 1.000

B1T8SX1 1.75 .19411 -1.4263 -7.345 .000032 .00036 .08040 1.000
81T8SXl : : 1 7.24 000145 00054 7744 .999* ~:6:ooo00190 -.0070 . 11792 .998

1SXl 3.X... 690 68o .0002098 .00101 o 9206 999
B1T8SX1 4.00 .13788 -. 9048 --6.560 .000367 -. 00219 .06120 1.000

B1T8SXI 4.50 .13239 -. 8591 -6.489 .000383 -. 00245 .00926 .999
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TABLE I, TOTAL CONFIGURATION COEFFICIENTS (Continued)

CONF IG MN A I! c I A3 83 C 3

BITRSX2 1.75 .?099? -1.6623 -7.925 -. 000004 .00097 .10259 .999
H, THSX7 ':00 ,193mg 1 Sl.06 - 7.770 nnnIN -(1003| 0!860 ,999a T85x2 ý:,50 17125 1.2749 :7.45f) nO0M22 -. 0008i .1 790 .999B TSS92 3.00 15543 -1.1076 -7a27 .000P7 - nni .5 w .?n . .1Th96 -. 9347 -6.823 .000310 -. 0016? .14981 1.000HI78SX2 4.50 .13187 -. 8946 -6.779 .000402 -. 00231 .132Q5 1.000

o75 .20991 -175 20 .000071 .00020H T SX3 00795
18 10370

0 .19 1 .00177 -.0 4 :0 19 08  11TBSX3 2.50 .16649 -1.2870 -?.737 .000294 -. 00172 :N87? :9991TSXo 3.00 .15253 -1.1306 -7.414 .000235 -. 00109 .1568 .999818TSX3 4.00 .13595 -. 9642 -7.097 .000315 -. 00145 .24285 .99981T8SX3 4.50 .13155 -. 9231 -7.014 .000334 -. 00186 .16002 1.000
BiTIOXI 1.75 .23923 -1.8062 -7.558 .000301 -. 00200 .01754 .998BITIOX1 2.00 .21926 -1.6169 -7.378 .000278 -. 00188 .014•4 -799
BITIOXE 2.50 .21233 -1.5587 -7.353 .000167 -. 00052 .06806 .998BITIOXI 3:00 .20060 -1.4519 -7.240 .000117 -. 00019 .07620 .9991TIOX 4.00 .16693 -1.1570 -6.929 .000306 -. 00160 .09043 1.00081TIOX 4.50 .15864 -1.0873 -6.853 .000310 -. 00162 .10216 1.000

8ITIOX2 1.75 .25531 -2.07 9 -8.116 .000g91 -. 00189 02536 .99901IOX2 2.00 .25081 -2.0316 -8.099 .000049 .00060 .06196 1.002B 0TIOX2 2.50 .22866 -1.8395 -7.919 .000085 .00027 .07571 1.015TIOX2 3.00 .202f12 -1.5467 -. 641 .000129 -. O00t4 .09400 .99741TIOX? '.00 .16892 -1.2310 -7.289 .000211 -. 00115 .1.4346 .999
81TIOX2 4.50 .15957 -1.1475 -7.188 .000305 -. 00150 .13922 1.000

81T10X3 1375 .28300 -2.460 -8.716 .000142 -. 00029 .04126 .997B1TIOX3 4.00 .:5947 -2,106 -6.569 .000210 -. 00062 .05384 .99381T10X3 4.50 .2561 -1.2139 -8.286 .000278 -. 0008 .08054 .990ITi1X3 3.00 .20371 -1.6213 -. 8005 .000143 -. 00019 .0393 .996BIT 111 2.00 u7167 -. 3066 -7.630 .000130 -. 00065 .01626 .998BITIOX3 4.50 .16132 -1.2139 -7.528 .000278 -. 00108 .20143 .999

A1TIXI 1.75 .:1695 -1.9350 -6.280 .000250 -. 00161 03823 .999

81T 4.00 .17 00162 .05940 19000BIT1IXI 4.50 LZ286 -.7852 -6.387 .*00337 -.00195 .07974 1.000
8111182 1.75 :19631 -1.5691 -8.01: .000135 -. 00037 .08652 .996BITIIXI 2.00 .1796) -1.4012 -. 808 .000211 -.00111 .D8051 .998B1TIIX2 2.50 .6083 -1.1984 -?.464 .000190 -00068 .140 *881111X2 3.00 .14690 -1:0440 -7.126 .000149 -.00031 .20740 .997
81TIlX2 4.00 .12835 -. 8653 -6.135 .000281 -. 00137 .19253 1.000
8118IX2 4.50 .12329 -. 8230 -6.674 .000328 -.00173 .170S3 1.001
82T1IX3 1.75 .19627 -1.6453 -8.388 :000169 -. 00081 .07268 .999811T3IX 2.00 .1727. -1.3998 -80118 .000303 -. 00194 .08220 .998B11TiX3 2.50 .1618 -1.1864 -7.801 .000168 -. 00049 .17A40 .998BITl1X1 3.00 .16640 -1.0880 -7.426 .000181 -. 00051 .200 804BITIIX3 4.00 .12906 -.9060 -7.012 .000288 -. 00130 .249 2 1.001
B1TI1X3 4.50 .12400 -. 8637 -6.956 .000336 -. 00151 .32519 1.001

B1811X .0 .07888 -.4353 -5.493 -. 000172 .00186 1 .6333 1.00481T11X •.90 5741 -. 2370 -4.372 .000442 -.00388 .962 .996811121 2.50 .06000 -. 2613 -4.650 .000509 -.00453 -31 1 9 9369BITI2l8 1.00 .05856 -. 2490 -4.460 .000434 -. 003086 -. 105 953BIT12X 1.05 .06363 -. 956 -4.691 .000217 -. _01 3 ..9594 .900
BIT12X 1•.10 .06589 -.3145 -4.779 .000159 -. 00161 .03771 .998
BIT12XI 1.30 .06449 -. 890 -4.539 .000257 .00190 1.44333 .9870BIT12XI 1.50 .07280 .3468 4 805 .000261 ::0187 - 892 : .99

8111 .T50 *06761 -3405 :4.83 .00026 -0015 - 427 97
81T12X1 .00 .06958 -.2984 -4.376 .000323 -. 00208 -309 .980

81712X .0 .07960 -.4728 -6.104 .000111 -.00046 3453 5 .97BIT811 ! .90 .07197 -.3982 -5.586 .000291 -. 00296 -1.46J2 :990817128M 9.5 .06855 -:3707 -5.497 ,000397 -. 00344 -1.8597 .96381T1282 1.00 .06270 -.3103 -5.013 .000270 -.00225 -1.2635 .986681T128 1.05 .05637 -.2483 -4.663 .000481 -.00422 -3.50659 .944
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Continued)

CONFIG N N Al 81 CI A3 83 C3 F

811128? 1.10 r0, AQ A 7A .- d. 470 n-' - -
UIII/Z.? 1.30 .07357 .3968 -5.611 ;660nsi -:6666i 5~o -~
8171282 1.50 ,07916 -.4300 -5.433 .000145 -.00094 -. 711 .99
81T12X2 210 .77 .12 531 .0 -.00094 -.08700 .99BIT2X2 1.75 .07986 -. 4456 -5.572 .ooo0 9 -. 00057 .18982 1.004eZZ ,o .o07677 -. 4120 -5.381 . Ho12 -.00085 .o6200 .997

6i1%2X2 ?.150 .uI15!53 -.3800 -5.024 .000241 -00136 .21649 1.001B1TIMX 3.00 .01439 .03k96 -4.137 '001910 -.:01247 -".02235 -.666

81712X5 .00 .08794 -. 5649 -6.462 -. 000270 .00296 2.55997 .993
B1T1285 ,90 .07356 -. 4259 -5.A40 .000132 -. 000O .05285 .991
81712X5 .95 .07102 -. 3504 -6.202 .000072 -. 00027 .42000 .795
B1IT12X5 1.00 .06143 -. 3056 -5.116 .000370 -. 00326 -2.47270 ,972
81T125 1.05 .06007 -. 2916 -4.972 .000372 -. 00325 -2.98823 .976

81T12X5 1.10 .06026 -. 2868 -4.865 .000170 -. 0032? -3.16818 .978
81T12X5 1.:0 °07297 -. 3959 -5 468 .000 65 -. 0021 -1.06908 .992
B1T12X5 1. 0 .07750 -. 4237 -5.480 .000195 -. 00142 -. 49780 .997
81T1285 1.75 .07865 -.4404 -5.543 .000176 -. 00105 -. 14884 1.010
81T12X5 2.00 *07710 -. 4258 -5.426 .000195 -. 00106 -. 01044 1.017

81T12X5 2.50 .07648 -. 3977 -5.196 .000248 -. 00140 -. 15261 1.000
81T12X5 3.00 .07516 -. 3730 -5.001 .000335 -. 00212 -.:44793 .992

BIT13XI .80 .06774 -. 3423 -5.062 .000072 -. 000 3 -.68456 ,998
BIT13XI .90 .06011 -. 27T0 -4.674 .000214 -. 001 3 -1.70056 .985
BIT13X1 .95 04971 000329 :,00281 -5.04910 .941

T3XI 1.00 05893 -677 -4582 00011 -0016 -1 14 1 .991
1T13XI 1.05 .05978 -. 2774 - 4:663 .000165 -. 00115 -1.08310 .995

BIT13XI 1 10 .05992 ::2722 :4000065
2 :0042 -.35615 1.000

ITXI N8 .0564b -,2234 4051 00075 -00217 :-2.32220 .970
IT3X 1.50 .06292 -. 2645 -4.270 .000218 -. 0017 -1.36300 .084

61T13XI 1.75 .06300 - 2661 -4.292 .000204 -,0diii -. 80599 .983
I 2.00 . 570 -4209 .000216 -00132 -. 71423 .985

IT13XI 2:50 .06252 -2457 -4.022 .000269 -00168 -. 79331 .976
IT1T3XI 3 00 .06361 -. 2440 -4.005 .000354 -. 00242 -1.02509 .957

BITX .80 .0779 -. 4670 -6.048 -. 000107 .0015j 2.49200 .9928 T. X :90 0 5 -. 4017 :5:685
SIT| X .07 5 62.000 4 42214 ::0081074 'H 1 828 .998 48I

BT32 1901 :05822 P6 ,856 00000044 -. 0085 -2.65081 .976

BITI3X2 1.05 094 2802 413 .000273 -. 00220 -243099 987

81T13XJ 1: 8 06125 .J 0 - 4:9; :8 0 1 8 7. 9
-.:001 -1:44460 9BT3X2 1008 -.61 8 4900139 1hO3375 .994

81T13X2 1.50 .07191 -. 3627 -6.444• 000099 -110055 .02664 7982
:705 0698 -. 3490 -,00 000171 -- 00100 -22926 ,998

IT13X2 1 0683 -. 3346 -4,897 00017 -,00096 -. 16326 .998

1T13X2 2:50 06761 -. 3061 :4567 .000265 -. 00154 4-.6426 .991

B1T13X2 3 00 .06746 -. 2908 -4,431 :000367 -00244 6-.80802 .972

:j00 :01J73 .:92 : 002 008 98812 .995Bi ,0 053 -45 9 -6,050 :000145 -. 00108O -,31531 .997
.95 .068%1 -. 3903 -5.369 0001850 -. 62610 ,997

11T3X 1:00 :0640 -. 3412 :5,306 :o I -,001 -. 59732 1:003
aI T1S 1 05 .05957 -. 2901 -4:911 .000203 -. 00162 -1.40395 .991
BIT13X 1.0 005865 -2760 -764 000207 -00172 -1.73348 .987BT13X5 1:30 07153 -382 -5.429

I :000191 -.00114 -.31720 .9988 1.o 2 -. 5 -?.394 000095 -.00053 -.0?561 1.00
124 0001 -. 00118 -. 21744 .997

X1T- 2.00 .06834 -. 3405 -5009 c 00130 -. 30809 .994

ITIX 2.50 :06768 -. 3117 -4.669 .000290 -.00181 -. 54098 .986
BIT13X 3.00 06753 -. 2998 -4.556 .000355 -. 00238 -. 74061 .974

113RX .8Q .041 -. 1445 -3.682 000275 -. 00191 -6.13485 .971Sol3R~ : 09• :f007544 :08 1 J5
.9,RX .011ji -. 0964 -3.116 01 6 - 5 .881

19.0054 10 27203 .808B1TI3RX 10 -. 1978 -4.414 .000453 -. 00359 -4.53453 .944
BIT13RXI 1.0 04455 -. 1741 -4.209 .000500 -. 00387 -5.40850 ,928

TtltR~j J:10 .08985 000513 -.004 -7.73023 .868
T000878 -. 007 14.1 7061 3.624

81T RX1 1 75 01g63 .15 -5,979 .000621 -. 00474 15. 3387 2.383
81T

1
3RX1 2.00 .00537 .1963 -5.831 .000746 -. 00561 9.55541 6.262

B1T13RX2 .80 .04489 -. 1698 -3.783 .000080 -. 00063 -2.87304 .999
81T13RX2 .90 .02639 -. 0032 -. 892 .000367 -. 00291 37.19969 .136
BIT13RX2 .95 .05462 -. 2722 -5.053 .000321 -. 00244 -2.42096 .986

ITI3RX2 1.00 .05948 -. 3202 -5.526 .000489 -. 00401 -2.22427 .973
B1T13RX2 1.05 .05519 -. 2784 -5.252 .000518 -. 00432 -2.90273 .960
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Continued)

COWl MN AL 9I cI A3 63 C3 F

KlT13RX2 1.10 .04723 -. 2040 -. 685 .00"99 -.00492 -4.76953 .921

K T IRX? 1,0 .02331 .0154 -l.363 .000744 -. 00628 13.47291 1.11351TIIR3X2 1.50 .01290 .1443 1.7H5 .000858 -. 60712 20.36411 6.263
RITI3RX? 1.75 .00571 .2158 -6.236 .000620 -. 00491 29.41389 6.054

HITI3RX5 .80 .04920 -. 1412 -2.497 .00n031 -. O0012 -. 07994 1.556
HIT13RX5 .90 .04741 -. 1474 -4.418 -. 000147 .00202 26.19680 .942
1TIRX388 g .95 06270 -.509l -5.984 .000047 Q00021 1.84295 1.35611TIIRx5 1.00 .069R3 -. 4167 -5.997 .000326 -. 00266 -1.22694 .995

BIT13RXS 1.05 .06745 -. 3954 -5.890 .000311 -. 00243 -1.13936 .995

BiTI3RX5 1.10 .05995 -. 3188 -5.395 .000324 -. 00265 -1.91533 .985
S1 T3R85 1:30 .02179 .0702 -. 24 .000759 -. 00679 25.16602 7.594
81T138:5 1.50 .00624 .2410 7474 .000911 -. 00818 31.08602 5.162
BIT13RX5 2.00 -. 02043 .5108 4.546 .000961 -. 00822 5.498

1TV34XI A.0 .08039 -. 3491 -5.125 -. 000002 .n0017 .57508 .847
81T18;xI 90 .06863 -. 3586 -5.225 .000132 -. 00102 -. 74859 .999SIT13SXI .95 :06406 -. 316q -4 R97 .00024• -. 00205 -2.12009 .997IT13SX1 1.00 ,06505 -. 3229 -4.980 .000235 -. 00180 -1.53603 .996
BIT11SX1 1.05 .09309 -. 3qRs -5.368 -. 000020 .n0082 2.40246 .798

BIT13S8I 1.10 .06537 -. 1238 -4.q67 .000155 -. 00105 -. 82556 .997
BITI3SXI 1:,O .06444 -. 2980 -4.660 .000211 -. 00172 -1.33652 .990BIT13SXI IDo .06167 -. 2599 -4.36? .000373 -. 00286 -1.89325 .966

IT13SXI 1.75 .06428 -. 2835 -4.454 .000200 -. 00128 -. 52196 .990
BIT13SX1 2.00 .06596 -. 2945 -4.496 .000195 -. 00116 -. 46960 .992

BITI3SY1 2.50 .06671 -. 2818 -4.294 .00026F -. 00167 -. 67123 .983
HIT13SXI 1.00 .06716 -. 2795 -4.277 .000336 -. 00223 -. 83035 .972

SIT13SX2 .80 .08380 -. 5211 -6.254 -. 000182 .00206 2.18256 .994
81T13SX2 .90 .07690 -. 4562 -5.946 .000113 -,000R0 -. 15200 .997
51T1S8X2 :95 .07212 -. 4088 -5.688 ,000335 -. 00296 -1.80970 .996
BITI3SX? 1.00 .07194 -. 4080 -5.814 .000081 -. 00032 820593 .975
B1T13SX2 1.05 .06257 .4931 -5.724 .000054 -. 00003 .87978 1.376

BITI'SX2 1.10 .061Q4 -. 1291 -5.793 .000066 -.00016 .73387 .359

B.1%? N 06799 ::1483 :5:M0 .000721 OD075 :946j .9ý4
9 T3W2? 0 .0665 -. 134 -4.30 .666347 ::On 98 -1.6 4• .9 4
BJTI3SX2 1:75 :066R9 -3226 -4:813O :000210 ::00135 ::31126 .998
BITI3SX2 ?,00 .06873 -. 3354 -4.899 .000192 -. 00 12 -. 24225 .996

I¢13SX2 2.50 .07008 -. 3280 4.703 .000264 -. 00157 -. 47966 .995
fIT13SX7 3.00 .06096 -. 3073 -4.554 .000354 -. n0235 -. 78495 .978

B1T13X85 .80 .08569 -. 5468 -6.415 -. 000106 .00172 1.33804 .994
1TIT3SX5 .90 088H2 -. 5799 -6.585 -. nn038 .00073 .80833 .997

BrIT13SX .95 .07777 -. 4753 -6.023 ,000128 -,00082 -. 10281 1.014
RITI3SX5 1.00 .06613 -. 3571 -5.422 .000277 -. 00246 -2.18857 .995
81T13SX5 1.05 .08383 -. 3310 -5.222 .000212 -.00185 -1.93776 .992
B1T13SX5 1.10 .062S7 -. 3193 -5.145 .000273 -. 00216 -1.85162 .991
IT13SX5 1.30 .07137 -. 3H79 -5.467 .000725 -. 00173 -. 7452 .994

BT13SX5 1.50 .07319 -. 3878 -5,315 .00018Q -,00130 -. 47359 .996
ITI3SX5 1.75 .06665 -. 3258 -4.916 .000236 -. 00160 -. 40501 .994
t1 rlSx5 2.00 .068q4 -. 3445 -5.014 .000205 -. 00125 -. 24763 .996

8IT13$XS 2.50 .069R7 -.3328 -4.799 .000279 -. 00173 -. 53160 .992
BIT13SX5 3.00 .06921 -. 3175 -4.691 .000368 -. 00246 -. 70398 .977

BIT14XI .80 .07272 -. 3986 -5.511 .000038 -. 00006 .33101 .994
BT114X1 .90 .07258 -. 3992 -5.481 .000009 .00016 .53730 1.003BIT14X1 .95 .08761 -. 5349 -6.115 -. 000042 :00073 .74690 .998
BJT14XI 1.00 .07773 -. 4442 -5.711 .000100 -,00059 -. 04702 1.00
BITI4XI 4 11 0 .07611 -.:4295 -5.626 .000115 -,00068 -. 08993 1.003
81T14XI 1.10 .07289 -. 3981 -5.467 .000188 -. 00120 -. 32178 .998aIT14XI 1.30 ,05869 -. 2608 -4.515 ,000285 -,00206 -1.84448 .934

1141 15 .05637 -2216 -4.129 .000388 -.00294 -2.30037 .951BIT14X1 1.75 .06283 -. 2784 -4.540 .000246 -. 00161 -. 71836 .976
81T14XI 2.00 ,07263 -. 3518 -3.992 .000132 -. 00055 -. 08449 1.213

BITI4Xt 2.50 .07268 -. 3364 -4.517 .000213 -. 00111 -. 41430 1.02 4
BIT14X1 3.00 .06623 -. 2771 -4.275 .000290 -. 00182 -. 64719 .978

BIT14X2 .80 .07312 -. 4187 -5.779 .000034 -. 00011 .19220 .990
8IT1142 .90 .06439 -. 3295 -5.149 ,000262 -,00224 -2.15544 .993
BT14X2 .95 .09379 -. 5917 -6.519 -. 000010 .00068 .82322 .967
B•714X2 00 ,07745 -. 4612 -6.071 .000072 -. 00039 .05448 .980
BT11X42 1.05 .07489 -. 4282 -5.722 .000224 -,00163 -. 62655 .999
BT114X2 1.10 .07516 -. 4287 -5.715 .000111 -. 00076 -. 29261 .997
BIT14X2 1.30 .06467 -. 3231 -5.010 .000241 -. 00204 -2.02783 .997
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TABLE I. TOTAL CONFIGURATION COEFFICIENTS (Concluded)

CONFIG MN Al B, CI A3 83 C3 E

BIT14X2 1.50 .05791 -. 2411 -4.244 .000307 -. 00238 -1.37120 .981IT14X2 1.75 .05651 -. 2784 -4.243 .000303 -. 00215 -1.10028 .952

BIT14X2 2.00 .06807 -. 32O" -4.687 ,000188 -. 00106 -. 5953g 1017
BIT1.X2 2.50 .07071 -. 331 -4.578 .000269 -. 00162 -. 94725 A,024
IlT14 , 2 3 .00 .0 6,,4 -.3221 -4.641 *.00034.2 - .0W~ Ito 134f!) YY

BITI845 .80 .07050 -. 4033 -5.754 .000080 -. 00039 .17859 .994
BIT14X5 .90 .07431 -. 4273 -5.819 -. n00086 .00134 2.51080 .988
B1114X5 .95 .07516 -.4519 -636 000280 -,00283 -. 88331 .996
BITI4X5 1.00 .07002 - 7 - .000307 -. 00248 -. 03025 .996
81T14X5 1.05 .06679 -. 3619 :5.411 .0311 -. 00272 -1.73203 .9A

811T4X5 1.10 .06772 -. 3700 -5.530 .000321 -. 00268 -1.40181 .987
81T14X5 1.30 .05146 -. 2027 -4.231 .000475 -. 00397 -3. )9824 .930
BIT 4X55 N0 .04231 -. 0870 -3.031 .00N647 -. 00580 -7.27127 .678
81T1AA5 1.75 .04431 -. 0987 -2.390 .000450 -. 00378 -1.22848 .932

BIT14X5 2.00 .05742 -. 2231 -4.090 .000315 -. 00236 -1.60953 .949

8IT14X5 2.50 .06958 -. 3262 -4:622 .000308 -. 00199 -1.22909 1.014
BITP'x5 3.00 .07331 -. 3579 -4.882 .000320 -. 00197 -. 57056 1.000
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TABLE II. RINGTAIL COEFFICIENTS

CONFIG MN A1 A3 81 83 XCP/C

!X :918 :83'MI :888121 810 :88811UA
TIX .I8 .00,9o -:888M :01.11 .o800 :8.52
Till 1 03;74 .000195 .0409 .00011 .050
TIxi 1:30 :00 10 -:000071 -5S --TIX1 1.,o .05038 -.000061 .o6' -:388'1 .o05
T1X1 1:40 .04398 .00'.04723 000143f
TIXI 1.75 .03549 .000062 .0483 ,00013

.i 5:00 03111 -. 000066 .0367 -. 00019 .093
12I 50 .026 9 -. 000091 .0214 .00002 .593

Tilx 3.00 .02182 -. 000026 .0194 .00010 .48S
Tlx1 4.00 .02118 -. 000086 .0198 a00004 .420
TIXX 4.50 .02059 -. 000092 .0226 -. 00004 .203

.80 04605 000077 .036 .0006 .056
.0055 -_:888H6

.0000 93:143

T X i:. o:4764 .000081 :AN -:oo84 2
TIX2 1.10 .05773 -. 000197 .0474 -. 00085 -. 094
TlX2 1.20 .0549a .000022 .0237 .00003 .425

0t0351 :-.000098 0007 .00 95
64 000071 .0226 - .001 466

i 1: .00447 .00007 .0o4 000 .243

T.03985 -000094 .0.2 -.00008 .457

T i 3.00 :834?Z ::000070 .0%56:O8f78T1X 3.00 00 -000083 -:0091

T1X2 4.00 .02407 -. 000074 .0086 .00009 .523
TIl2 4.50 .02042 -. 000001 .0060 .00027 .608

T713 .80 .04994 .000005 .0085 -,00002 .106
71X3 .9 .0383 .:00033 .0049 -. oogt .165

51X3 .03387 000230 .0017 .00 1 .19'
T183 I.9Q .03497 .000230 .0011 -. 00006 0.000
718 3 1.0 .0307? .000226.070
TI3 1.05 .03122 .000071 .0022 -. 00025 .239

TIX3 1.10 ,03041 .000149 .0023 0.00000 .232
T183 1 20 .03659 .000127 .0002 .00012 .326

1:0 .04 -. 000041 .000 -4113 1*0 .56 *004 .0
TI3 1.75 .04632 -. 000026 -. 00 5 .00

T, J:38 .0,04106 -.000086 -.0032 .430
X30331 -000050 -. 0 3 .081? .760

X3 3.00 .039 -. 0008 - .00006 .663
t0 441 - .0084 -.So71.008 g .6•5

Ti40 :2 .03 -. 0:0045 -. 004 ,000 .645

T2X1 .80 .04590 .000283 .0859 .00007 -. 219
T2X1 .90 .06808 .000240 .0968 0.00000 *180

T2I .95 .02792 .000191 .0612 .00004 -. 503
T21l 1.00 ,06193 .0001?9 .0886 -. 00006 .172
T2X1 1.05 ,07471 -. 000018 .0846 -. 00037 .438

T2X1 1. 0 0 6 6 1 6  .000094 .8926 -. 00010 ,200T2Xj 1.50 .07086 -. 0036 :-11 -. 000205.9
T2X 1,75 0706 -00 0034 002 45

T2X1 2.00 .05157 -. 000244 .0751 -. 00017 .264

T2Xl 2.50 .0386 -. 000019 .0455 -. 00001 ,390
T2XI 3.00 .0#466 -. 000105 .04J9 -. 00006 .369
T2Xl 4.00 .02889 -. 000075 .035 -,00011 .342
T21 4.50 .02693 -. 000031 .0307 .00015 .431

T2M2 .80 :0!231 .000220 .0596 -. 00006 -,012
T122 .:9 .0605 .oool .0595 -.000o7 232
12X2 .95 104791 .000334 .0392 .00016 :272
T2X2 1.00 .03983 .000393 .0377 .00014 .158
T2X2 1.05 -.05153 .006561 1.2068 .07257 ----

T2X2 1.10 ,06161 .000050 .0424 .00007 .38B
T2X2 1 30 .08340 -. 000112 .0493 -. 00002 .474
TZX2 1:50 .08836 -. 000211 .0406 .00052 .591
T2X2 1.75 .07738 -. 000213 .0339 00015 :610
T2X2 2.00 .06795 -. 000216 .,5?6 :00009 .338

T2, 2.50 .04422 .000046 :021 ._:0007 573
4282 3.00 ,03883 -. 000081 -

12X2 4.00 .03297 -. 000071 .0200 -. 00010 ,46J
12X2 4.50 ,02950 -. 000012 .0163 .00019 .50
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TABLE II. RINGTAIL COEFFICIENTS (Continued)

CoNPIG MN Al A3 B1 53 XCP/C

T1X3 ,0 .05376 .000j02 .0337 -. 00006 -. 001
X3 g0 .000 46 :0.14 :-og080

TX.0464 .000298.00011
2X3 1.00 :05766 .000007 2 4.0 .00011 W.40
2X14 1.0i n%•QQ1Anml I .00.00 - 03nn5Q t.6n

tX3 1.10 .05683 .000114 .0059 .00011 .463T X1 0 :07 96 -000125 -. 0759 -. 00001 1.409
TX 1:30 10809 -. 000063 .0116 - 00006 .431

T2X3 I .75 .007749 -. 000|48 -. 0109 :00035 .680
72X3 2.00 .06729 -. 000063 -. 0023 .00029 .58el5

T2X3 2.50 .05466 -. 000050 -. 0067 .00027 .66411 !:§i .. 00R45 ..00f9 .00020 .607
4.00 .03564 -:000065 .00: 6 -. 00013 .490
T4:0 03055 .000009 -. 0007 .00025 o575

l :.0 :19491 ::00030 ,39 -. 00089 219
S [Ii1 .16310 .00153 .2145 .00045 .463

1 2.00 :142o7 .000"40 . .00010 .4150500 -0002 .38
499 -1-.000070 .00065 .028lTJX 1:10 :16576 -. 000444 .1106 -.000 .507T! X. -.o- .a..o.

:0 48 :00012

1020 .8000145 .2329 .000 18
l 1:7 o:16318 M00053 .2145 .00055 .457

T3M2 2.00 .14127 -. 000030 .1941 .00018 .414

T731 2.50 11110 -. 000069 31580 -00002 .385

f3x .8 *794 -:000170 .1316 00009 :.406

x 4. 0116 oooo oooo8 45

SX 9 4 -. 000769 .076 2.00049 .231

T,13 10 100804 .3
1.05 :i:4 -:.0 81 ::0h :88.39

"5 .:0006 -. 021 .o0001 .734

3 -. 00083 000044 .458

T3X3 2.00 .11840 -. 000245 .0437 .°00035 -. 503

73X3 2.50 4 464 -. 0009 .021 .00034 .446T3X3 30 .12284 -.001 .042 .00055 .535

T313 4.00 .089 .000146 .0139 .00054 .567
T3X3 4.0 .08317 -. 0001•6 .0158 .00007 .521

T3X4 h80 .0193 -. 000024 .1231 -. 00021 .141
T3X3 1.90 .14676 .000696 1623 .00054 .426

4341009 :06099 .00013 0 1.0003 .484
74.1 1.00 9848 -. 00029•6 e02 7.00035 .495

T413 1.05 .18631 -.000042 .0175 -.00038 .593
T3X3 1.10 .14049 -. 000411 .0139 .00004 .542
T41 1.0 1689 -. 000125 .9010 .00011 .531

TX41 200 :13678 -. 000024 .1437 -. 00006 .542T 7 .1078 .0006 00034
,4•:O28 .0o, -. 4o1 :00055•6

T4 234500 019226 -.000007 .1033 .00035 .380T4XI 2.50 .1928 -. 000603 . 9 1.00021 .440

T4XI 3.00 .07386 -. 00011N .070 -. 00004 .262
T4XI 1.90 .1 6099 -. O000413 .1 16 -00035 o384
T4XI 1.00 91984 -. 000298 2046 -00006 o498

T4XI 4.00 .06914 -. 000119 *10570 .00009 .560
T4XI 1. .o36784 .00098 .1468 .o0006 .426o

T4XI 4.50 *05472 -.00006 .0407 .00043 .643
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LI

TABLE IT. RINGTAIL COEFFICIENTS (Continued)

IUNF IG MN Ai A3 R1 I
T4X2 .80 L[6410 -. 000254 .1687 -. 00063 -. 0 aT4X2 .90 .16960 .000ý3j .6056 D0003 .307T4X2 .95 .11772 ,0007 0984 .00 6 .!d IT4X2 4A Zj4 00 U908 ::00034T4X2 i.65 : 92-:,001114 ,1255 001a4 .2 9T4X2 L.10 ,169?2 -,000243 4251 .03409 ----T412 , 20 .17986 -. 000413 9*10 .0334.-. 00 . 097b -,00 0 *00j.4T4X2 :.114 *.000149 .07:

T741 2*0 .1o93 -. 00o1 04e9 .00019 .559T4X 2. 009753 -:00097 ,0391 .00035 .599T4X2 3.00 .08451 -. 000165 .0351 .00019 .584T4XZ 4.00 .06478 -,000165 .0261 ,00012 .597T4XZ 4.50 .05739 -. 000028 .0197 .00061 .656

T4X3 0 ,4413 ,O:00004 059T4X :90 :869 .0MR -.5900001 ,12T4X3 .95 ,I2 M ,000497 .039g - 00007 ,180o?4X3 1.00 ,13129 ,000263 .0411 -. 00021 .182T1X3 1.05 .14032 .000310 .0277 -. 00005 .302
T4X3 1.10 .14436 .000555 -,00k5 ,00088 .51,T4X3 1.20 ,18711 -. 001099 ,04O3 -,00136 .241T1X3 1.30 .18967 -. 000177 .0139 .00014 ,426T4X3 1.50 L16442 -,000156 -. 0847 -,00001 1.015T4X3 1.75 *13972 .000009 -,0103 .00042 .573T4X3 2.00 ,12369 -,000076 -. 0031 .080 .525T413 2.50 .10156 -. 000077 -,01 4 .00036 .612

08004L% :t~04

T4X3 4:00 o06596 -. 00oooio --.9M ooSoo•o
T4X3 4.50 .05915 -,000|90 -. 0060 .00035 .601
T4X4 .80 .12684 000344 -,00007T4X4 :9 00 ,16551 ,000 70 0 0 . 0. 9

44-.ooo :9137T44 1.00 .R047 o000631 oo o -.004 1  .11T7X4 1.05 .14586 -. 000168 -. 029B .00006 .304
T744 1.10 ,13856 .000140 -. 0307 -. 00004 .321T4X4 1.20 .14539 -,000038 -. 0136 -. 00019 .193T4X4 1030 ,156J2 -,00000b -. 0435 .00010 .378T4X4 1.50 .144 8 -. 000043 -,0491 -. 00011 ,440T4X4 1.75 .11878 -. 000013 -,053, .00001 .550
T4X4 2.50 .09236 -. 000088 -.0475 .00013 .614t4X4 3.00 .08033 -. 000155 -.0400 .00003 .597

15Xl .80 .10553 .000115 ,1A00 -:00014 .096T5X1 .90 .09446 .000234 .1020 .00005 .033TgX5 .95 ,1189Ž -. 000007 ,1099 .00008 .293T X5 1.00 ,10422 .000181 ,0935 -,00008 .338TSXl 1.05 .08400 ,000245 .0814 -. 00021 ,218
T5Xl 1.10 ,08024 .000 48 .0825 -. 00003 ,i19T5X1 I:30 ,09599 -. 000 54 ,0889 -:00001 :189,T• 5 .07697 .0000? ,068 00011 56

T5Xl 2.50 .05733 -. 000125 .0420 .00005 .612TSX 3.00 .04891 -. U00077 :0341 ,00017 .671TSX5 4.00 ,04080 -. 000143 ,0316 -,00014 ,542TX11 4.50 .03716 -. 000130 .0283 .00012 .564

TEX2 .80 11254 ,000211 .0498 .00024 .262T7X2 .90 ,09444 .000572 .0236 .00009 .533T7X2 .95 .11578 .000032 .0463 .00001 .333T5X2 1.00 ,10713 ,000183 .0423 .00013 34TSX2 1.05 .09918 .000154 .0399 -. 00028 :329
T5X2 1.10 .09687 .000224 .0340 .00011 .41575X2 1.20 ,10431 .000126 .0386 .00007 .331512 1 0 .11618 -.000077 .0991 .00001 -:542T7X2 1 0 .08944 000067 0 -0000775X2 1.75 .08195 .000010 .0169 * 00031 .656
T7X2 2.00 .07587 .000011 .0157 .00029 .6555X2 2.50 .06334 -:000089 .0071 .00031 .813T7X2 3.00 .05126 -. 000064 .0056 .00034 .817TSX2 4.00 .04?104 -. 000136 .00 .00009 * 71TSX2 4:50 .03178 -. 000143 D124 .00002 .430
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TABLE II. RINGTAIL COEFFICIENTS (Continued)

CONMI G MN AI A3 81 B3 XCP/C

227 .,,,79 .000082 -. 5593 .04175 ----

.09718 .000311 -. 0011 -. 00014 .185

000 57 -.0 178 .00061 .471182 -:000645 .0 5 9 -o00004 -:084

7099 -. 000041 -. 0184 .00007 .450: ::88 .ooA -.O8~l -.ooo8.
-. 000109 -. 0176 .00027 .729

1 4: .04111 -. 000M9 -. 0160 .00020 .815
.98 .03 -. 000 9 -. 0 85 .00026 .539

I .:10 :14527 .0000o 0 .1868 .00008 .214:•.•95 .000377 .764 .00084 .323
fto 002 1896 :08004 .2410i .1000604 .1758 .00033 .499

1 :813 831 .000169 .1707 0.00000 .542
;6X 73

3 1T-.- ,,°°j 934 -. 000061
S -. 00016 1531 :.00010 :413

UN:20 :u,, .ooo00o .1 .000 1 .436
TH 0 1,7 :1491 *:'8888t1? * 00036 .415

S000081 0955 .00003 .377'Iit !i! :,.ooooo, .ao,, .oooo, .,,1
-06 .0 0 .0001 .5416x 06 2 008,941ORO, .00017o5

T-X 4. 0 .05 .000107 .0550 .00013 .534

T6X 146 .1458 .0000H

T6X :X0 3 -88.81 "954 .00010 -2
T6X .9 006 :0a
T6X2 .9*530 .000060 .0888 -. 00011 .291
6X, 1:90o 196 -. 000032 :098785 .:00003 .358

T6X2 1.0 1 066 .000090 .0774 .00006 .486
T6X2 1:10 :1 .000023 .07P6 .00001 .480
TbX2 1.0 *80 .000109 .084 .00016 .455Tg88g :i1 .oooo9 :87, 008oo ?9
T6X2 2.00 .11018 -. 000048 .0528 .00044 .520

T6XJ :88811.448 802
76X NIS AM.0811339 00321 :6101
T6X2 4.00 .06434 -. 000121 .0215 .00041 .665
T6X2 4.50 .05766 -. 000047 .0206 .00042 .642

T6X3 .80 .15128 .000253 .0313 .00017 .293
T6X3 9 146 0236 -. 000058S300600 -. 0002100 1
T6X3 1.:00 :29 01. .o-.000 :2'
T6X3 1.05 .1 629 .000169 .0085 -. 00004 .445

T6X3 1:10 *16464 -. 000036 .0067 -. 00009 .459
T6X3 1.0101 -00100 95 -. 00004 .2924° .00...--
T6X3 I.0o .11861 -. oo0001 .0 :081 000 .5
T6X3 1.75 .12900 -. 0000 -,00i .00048 .560
T6X3 2.00 .11333 .000001 -. 0057 .00033 .550

T6X3 2.50 .09477 -.000046 -. 0053 .00028 .555
T6X3 3.00 .07900 -. 000103 -. 0068 .00033 .586
T6X3 4.00 .06529 -. 000208 -. 0054 .00026 .582
T6X3 4.5 .05845 -.100109 -. 0057 .00039 .597
"" -.8 90 0oo .149 00009 .589
TiX 9: : :6

T. 91 -R 08991 :till .00811 1693
TMXI 1.00 .19270 -. 000206 .1355 -. 00056 .796

T7X1 1.05 .18227 -. 000232 .1150 -s00053 .869
T7XI 1.10 .18310 -. 00036a :110 -. 00028 . 888

0M .03099 .000008 0o .00001698T.X 1 .1459 000559 .119 -. 00097 64
TMX .14212 00046 .1018 .00005 .221

.09J74 .000644 A109 .011.390
10 06803 .00004 .0841 .00009 .249

T7XM 3.00 .05956 -. 000011 .0716 .00008 .297
TTXi 4.00 *04833 -. 000133 .0638 -. 00032 .179
TMX1 4.50 .04295 -. 000118 .0513 -. 00001 .305
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TABLE II. RINGTAIL COEFFICIENTS (Continued)

TX90ARM -OA7. aI m08fl 1m9995, .90 4%0a 0 .1!91 -.000:2 .

00 1.00 431 -;00012 1425 -. 0001 261
T7X2 1.05 .18485 -. 000290 :121 -. 000407 131

-:000413 .1o50 -.00026 .37o
T7x2 120 -. 000299 .090B -. 00014.9 44 J,6 0003• 3. :981tT7X2 .90 5444 9 :00000 9
77X2 .95 .19137 .000036 .2206 .00007

TIX2 1.00 .1636 :.000004 1.225 -. 000 -:19;
05 * 11' 844  46TMX 1,0 tit .80002882 .942 -. 00044 -. 0

TX. .82 --070

TM H .1419 :00 1 A 86 -.274

TTX2 1.75 .19433 -. 001787 .0797 .00065 .589
T7X2 2.00 .11083 .000736 .0496 .00087 .552
T7X2 2.50 .oo159 .000038 .t8 E 1 484
TTX2 3.00 .01482 -. 000144 :0373 0009
TX2 4.00 .061a2 -. 000253 .0293 .00015 .526

T7X2 4.50 .05401 -. 000230 .0269 .00010 .501

T7X3 .s0 .15347 -. 000083 .0407 .0002 :34
T713 90 :14956 .0002663 .0491 :000 1T7X3 .95 .17016 .000154 .0457 .00019.x , o -.00026 oo, .l
T7X3 1.00 .164 9 .000169 .0412 -. 00019
T7X3 1.0 .15770 .000092 .0382 -. 00041

TTX3 1.10 16045 -. 000181 .0322 -. 00021 299
T73 1, 40 -.000063 .0,40 .00001 ;00
TTX3 1.3 0 * 2.000202 *0144 .001e .38""00 6:6h -oo• o -.8800611:8
TTX3 1 7. 0000,5 .00660056

T7X3 2.00 .12322 -. 000018 .0021 .00032 .482
TTX3 2.50 .10144 -. 000100 -. 0005 .00033 .504
T7X3 3.00 .08336 -. 000119 - 0031 .00025 .537
T7X3 4.00 .06342 -. 000269 .0010 .00024 .484
T7X3 4.50 .05W45 -. 000214 -. 0034 .00042 .562

T7X4 .80 .12693 .000383 -. 0308 .00068 .342
T7X4 .90 .1 903 .00033 0080 .00006 .157
T7X4 .95 .17500 -. 000010 -. 0057 .00019 .132
TX74 .00 .17043 -. 000094 -. 0141 .00005 .182
T7X4 1.05 .11145 .000142 -. 0163 -. 00040 .215

T7X4 1.10 .14715 .000144 -. 0221 -. 00021 .250
T774 1.20 .14875 -. 000057 -. 0687 -. 00012 .56
T:X4 Ig o15 453 -. 000088 -. 065 -. 00006 .391
TTX4 150 1545 -. 00012 -. 0512 .00015 .431
T778 1.75 .12343 -. 000044 -. 0511 .00007 .513

T7X4 2.00 .09666 -. 000051 -. 0218 .00039 :2
T7X4 3.00 .08056 -. 000241 -. 0368 .00007 :H6

YBX. ::75 -.000074 :1192 .00025 .428
T859 -. 000020 0 00016 .366

T-X. 2.50 O09 -. 000085 ,0928 .00014 .458
78X1 3.00 :0 .ooo6 .07f0 . .580TX8 400 2 -. 0U014 .0598 00 636

T881 4.50 .06280 -. 000069 .0544 .00035 .633

T7X2 1.75 :12561 -. 000096 .0567 .00034 .548
TOX2 2.00 .12070 -. 000151 .0481 .00026 .601
TBX2 2.50 10209 -00008A :0418 .00032 .593
7883 1.10 .02130 -. 000105 .0320 .00048 .635TX2 6.0 .098 -000M5 8 00028 .624
TeX2 4.50 ,04920 -. 000,106 :8,1 00028 .601

T8X3 1.75 o14139 -. 000055 -0049 .00048 .513
T8X3 2.00 .12660 -. 000104 .0053 .00023 .458
T8X3 2.50 .10218 -. 000069 -. 0102 .00033 .599
T8X3 3.00 .08760 -. 000120 -. 0095 .00029 .608

O8X3 .o .0703 -.oo0185 -. 0079 .00023 .61
T83 4.o0 .o063H -.0000o -.1110 .00062 .6

24



TABLE II. RINGTAIL COEFFICIENTS (Continued)

CONFiIG MN Al A3 BI 83 XcP/C

T8SX1 1.75 .14904 _.000132 .1684 R017 .70

TBSXl 2.00 -- nnnn~n 5?7 .
T a l 2.50 :11772 -. 0o0066 .1189 .000,0 .189
TSI 3.00 610148 - .000107 .0987 .00029a8SX1 4.q: .0OO2 -. 000070 .0738 .00031 :5
TOSXI 4.50 .07219 -. 000042 .0699 .00019 .537

T8SX2 1.75 *16485 -. 000468 .0905 .00042 :451T sX2 •:• .:1482 -. oooo78 :0761 .ooo2 .473
TBSX2 .9.12 094 -. 080016 .058, .00039 .518
T52 3.00 .10107 -. 000108 .0470 .00026 .534
T SX2 U.00 .07920 -. 000 27 .034? .00031 .561
THSX2 4.50 .07207 -. 000023 .0292 .00052 .594

Ta X3 .75 ::-000093 .00i 5 .00040 .490
.00 *-00 021 .465"". 68 .0 6 -.00o :8882 .52

S93 ::8D0 .0004o
0 X 000A -. 0049 .00029 .536

T1OXl 1:71 9416 .000 7 .2397 .
ox ::80j4o 3 .:8 .0050 ,:M2

TiOX. .16202 -. 000 9 182 .000 5 .485
TIOXI Z:00 .14624 -. 000198 .1544 .000 0 .555
T 1 4.2.8 0 9 d4  -. 00011 .1042 .00029 .556

TIOX H .2J024 :.000117 .1348 .00051 .487

- .0013 .1600032 ,694
T.0 : 86 .0180U .559TIOX 0 1::-.000166 .0:15 :00039 .582,•x2 :8 :4846 -.000166 ~ .oo .,

TIOX2 4.50 .0 -. 000120 .0533 .00036 .572

Tifli 17:7 "T39 -. oo00 o .024 00066 .521

S:4HO -. soo,9 .8113 .0oo84 .446

2.00 .27196 ".00027 .491
TlI 2.50 .11139 -. 00008 .0856 .00036 .642

flUS .00014 13 .64

:191 :: OS6 t

O0 40 :80 .5 2

.06306 .0485 .00023

TIIX2 1.7• * 51R4 -. 000029 .0476 .00047 .580
00 .132 .000006 .04 16 .00030 .586

T1IO -. 000068 . 0 3 5  .00042 .632
T1182 3.00 .025 -000106 .0283 .00030 .635
TI182 *,00 .07059 -. 0001: 6 ,0 80 .00027 *660
T71X2 4.50 .06349 -. 00097 .0148 .00036 .701

4,0-0000:5 -.027 .00037 .589
TIM 0 34 7 .:000008 .0469 .00030 618

9T-I0 2.00309 .632
0.079 .00:80040 -:04 -63

TI2 4000000 .0721 00042 .625

.II2 4.00 .019649 -. 000099 .0199 -. 00014 .583
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TA BLE I. RINGTAIL COEFFICIENTS (Continued)

L(JNFIG MN Al A3 BI 83 XCP/c

I1ixz .80 ,03929 -. 000019 .0343 .00024 .301

T12X2 .90 .02999 .000159 .0309 -. 00012 .175T12X2 .95 .02487 .000315 .0160 .00024 *485
TI2X2 1.00 .01829 .000197 .0204 .00013 .107T12x2 1.05 .0 163 .()0nAw7 . ILI 5C -40.10•0 .3

T12X2 1.10 .01336 .000328 .0161 .0002] .035
TI2X2 1.30 .03J45 -. 000111 ,8180 -. 00010
T12X2 1:50 .o0387 -.000005 .o0 46 ,000o0 451T12X2 .75 .03730 -. 000090 .0S34 -. 0001 '498
TZX? 2.00 .03237 -. 000058 .0100 .00004 .752
TIM22 2.50 .02861 -. 000075 .0147 -. 00004 .588TI2X2 3.00 -. 03570 .001488 -. 1940 .00534 ----

112X5 .80 .04673 -. 000351 .0263 -. 00018 .349
012X5 .90 .03189 .000034 .0185 .00018 .335
T12X5 .95 .02734 -. 000010 .0610 .00016 -. 984
Ti2X5 1.00 .01781 .0002 77 .0158 -. 00005 .090
T12X5 1.05 ,01533 .000278 .0087 -. 00013 .345

T12X5 1.10 .01575 ,000292 .0120 .00005 .190
112X5 1.30 .03184 .000139 .0180 .00003 .347
112X5 1.50 .03451 .000011 .0155 -. 00008 .440
T12X5 1.75 .03609 -. 000043 .0165 -. 00013 .434
T12X5 2.00 .03270 -. 000035 -. 0005 .00006 .812

112X5 2.50 .02956 -. 000068 .0065 -. 00001 .624
T12X5 3.00 .02507 -. 000087 .0011 -. 00006 .764

T13XI .80 .02743 -. 000058 .0462 -. 00032 -. 263
T13X1 .90 .01813 .000082 .0335 -,00006 -,438
T13XI .95 .00603 ,00)247 .0206 .00019
T13XI 1.00 .01452 .000108 :0253 .00013 -. 325
T13X1 2.05 .01504 .000071 0200 -.00010 114

T13X1 1.10 .03632 -,000042 .0220 -. 00010 .094
T13XI 1.30 .0153* .000113 .0267 -. 00002 -. 323
TI3XI 1.50 .01963 .000068 .0277 .0•(0U2 .027
T13XI 1.75 .02044 -. 000015 .0343 -. 00017 -. 257
T13XI 2100 .01753 -. 000014 .0166 .00001 .523

T13XI 2.50 .01560 -. 000047 .0189 -. 00008 .240
TI3X1 3.00 .01352 -. 000068 .0146 -. 00017 .381

T13X2 .80 .03748 -. 00U0'37 .022n .00004 .373
T13X2 .90 .02953 .000092 .02;8 -. 00032 .175T13X2 ,91 .02256 .000139 .00,5 .00018 .645
T13X2 1.00 .01381 .000271 .0099 600027 .234
T13X2 1.05 .01420 .000179 .0088 -. 00007 .338

T13X2 1.11) .01765 ,000111 .0071 .00028 .570
T13X2 1.30 .02519 .0000 0 .0204 -. 00017 .135
T13X2 1.40 .0 862 -. 0000 1 .0194 -. 00005 .276713X2 1.75 .02727 -,000046 .0197 -. 00011 .229T13X2 2.00 .02398 -. 000051 .0035 0.00000 .844

T13X2 2.50 .02069 -. 000051 .0094 .00002 .515
113X2 3.00 .01737 -. 000055 .0063 -. 00006 .612

113X5 .80 .03096 -. 000153 .0256 -. 00016 -. 149
T13X5 .90 .03355 .000013 .0088 -. 00010 .453
"13X5 .95 .02531 .000068 .0008 .00006 .699

3X5 1.00 .01;68 .000108 .0034 .00018 .548
.3X5 1.05 .01483 .000109 .0052 -. 00019 .358

113X5 1.10 .01505 .000100 .0055 .00002 .343
113X5 1.30 .02941 ,000019 .0084 .00007 .428
113X5 1.50 .03097 -. 000053 .0050 -. 00005 .560
T13X5 1.75 .02701 -. 000024 .0106 -. 00007 .314
T13S5 2.00 .02394 -. 000015 -. 0028 .00002 .858

T13X5 2.50 .02076 -. 000026 .0045 0.00000 .501
T13X5 3.00 .01744 -. 000067 -. 0020 -. 00012 .855

T13R91 .80 .00010 .000145 - ,0293 ,00043 ....
Y13RXI .90 -. 00687 .000284 -,0359 ,00046
113RXI .95 -.00816 .000432 -. 0330 .00080

113RX1 1.00 .00306 .000380 -. 0194 .00062
113RXI k.05 -. 00019 .000406 -. 0290 .00053

T13RXl 1.10 -,00465 .0004Ž6 -,0378 .00087 1.
TI 391 1.30 -. 02214 ,000598 -. 0578 .00078 -. 179

l3RX1 1. 0 -. 03341 000728 -. 0755 .00111 -. 878
t13RXI 1.75 -. 03193 .000402 -. 0719 .00063 -. 066
T13RXI 2.00 -. 03903 .000516 -. 0957 .0010Z -1.083

2(0
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TABLE II. RINGTAIL COEFFICIENTS (Continued)

CONFIG MN Al A3 81 A 'ro r

TI3RX2 .80 .00458 -. 000050 -. 0098 -. 00024 ...4
TI3RX2 .90 -. 01559 .000235 -. 0299 .00029 -1.046
T13ftX2 1.10 .036 0049.06 .00074 --- IT13RX2 .95 .01094 .000239 -. 0248 .00048
TIRV? 1100 ..007 .000416 -. 0217 .uUt6 ----T1I3RX2 1.05 .01045 .000424 -. 0269 .00026
TO3RX2 1.10 .00363 .000492 -. 0367 .00074 ..
T13RX2 1.30 -. 01781 .000582 -. 0460 .00056 -1.156
TI3RX2 1.50 -. 03039 .000708 -. 0637 .00097 -1.237
T13RX2 1.75 -. 065 000401 -. 0567 .00045 -. 642T13RX2 2.0008 

-:8T13RXZ 2.00 0.002 000594 -0749 .00082 -. 582

T13RX5 .80 .00889 -. 000799 119 -000922 -0695
T13RX5 9.0 -. 00563 -000279 -. 0139 .00008 3465
T13RX5 30 0.014 2 -.0006 5 -. 1809 00039 . ...

TI3RXI .80 .02400 -. 000125 -. 01659 .000 6

TI3RX5 190 .065 0 0014 -. 000 1 .50
TISX5 .0 .0228 .000216 .0239 .00009 16634

T13RX5 1.10 .01635 .000217 -. 0243 .00026 -.08T I 3ftX5 1.30 -01933 .000597 -. 0264 .00020 -. 724
TI3RX5 1.50 -. 0375 .000761 -. 0336 .00002 -. 234
TI3RX5 1.75 -. 02107 .000530 -. 0288 .00027 .131
T13RX5 2.00 -. 06483 .000731 -. 0392 .00021 .087

T13RXS 2.50 .06086 .000776 -. 0256 .00086 .284
T13RX5 3.00 -. 01525 .000644 -. 0191 .00016 .282

T13SXI .80 .04008 -. 000132 .0629 -. 00017 .312
T13SXI .90 .02665 0.000019 .0231 -. 00017 .047
T13SXI .95 .02128 .000161 .0139 .0009 .166
T13SXI 1.00 .02067 .000162 .0313 .00023 .084
T13SXI 1.05 .04835 -. 00004 .82317 .00002 9...

T13SXI 1.10 .02177 .000048 10249 .00017 312
T13SXI 1.30 .02332 .000069 ,0319 -. 0007Z .035

1.50 t: .02327 .000197 .0152 0.00000 .30

T100XI0.016 -. 08000 261.02172 0,0001

T13SXI 2.00 .02156 -. 000035 .0194 -. 00003 .573

T13SXI 2.50 .01979 -. 000058 .0247 -. 00008 .201
T13XI 30 .O1707 -. 000086 .0146 -. 00016 .620

TY150 .80 .04349 -. 000312 60280 .00017 .312
713SYý .90 .03492 -. 000019 ,0222 -. 00014 .321
T13SX .95 .02844 .000253 .0136 .00010 .089
T135X2 1.00 .02713 .000008 .0151 .00017 .414
T13ZX2 1.05 .01783 -. 000010 .8184 -. 00009 ....

T13SX2 1.20 .01834 -. 000041 01853 .00017 .6.4
T13535 1.30 :02577 .000066 .0161 -. 00007 .358
13535 1.50 .02327 .000197 .001M .00000 o30

713IS3 1.75 .02433 -'.00109 .0161 -. 00009 .47
7153 2.00 .02433 -. 000038 .0062 -. 00003 128

TSX2 2.50 .02316 -. 000052 .0122 -. 00002 .437
71332 3.c0 01887 -. 000068 .0028 -. 00010 .728

7131 ..80 .04538 -. 0002J6 .0212 .00025 *232
TI4X .90 .0631 -. 000123 .0300 -. 0002 * 247
714 .95 .03409 .000046 .0424 .00002 :50,
TIAXi 1o00 .02172 .000202 .0039 -. 00009 31g
T143X5 105 .03913 .000118 .0069 -. 00033 .347

T713X4 1.10 t0tS97 .000166 .0024 .00034 .654
T13SX5 1.30 .0`02S .000063 .0113 -. 00018 .338
T13SX5 1.50 .0i:90 .000039 .0071 .00010 .719
T13SX1 1.7 • .000017 .0203 -.0o000 .
T43SX5 2.00 .02z34 -. 000025 -:0008 -. 00006
T13SX5 so0 .0M.000097 .0053 0000 48

3 •.0 ,O79•-.00007

TI3SX5 NO .01912 -- 000050 -. 0029 -0002 1.02

T14XI :80 .03241 ::000092 .0397 -,0000*2T14XI ,90 .03060 -000123 .0360 - 00022 .278
T14XI .95 .04393 -,000t24 ,0424 ,00002 :50.4
T14X1 1.00 .03M3 .000027 :0368 .00009 .354
T14XI 1.05 .03137 :000021 Q0312 -. 00013 .472

T14XI II0 o02q2 .000081 .0250 .00035 .593
T.14XI 1,•0 .), 57 .000123 .0116 .00019 .829
T14XI 1 5n .O.?)8 .000238 .0051 .00045 1.117
T14XI 1:7ý :02:21 .3000027 .020a 00001 .464
T14XI In3 .0;8:1 -. 000098 ,0288 -. 00006 .444

T14XI 2.50 .o57 000ool3 :?-.o000.7
TI4Xl 3,J .01 01 -. :000132 -0.99 :00021 1:u294
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TABLE II. RINGTAIL COEFFICIENTS (Concluded)

(GNFIG MN Al A3 Bi B3 XCP/C

T fX? !Al f~l 2 A -. AflfbfA 0211A - . ngiAff232
T I4X2 .90 .024i .000130 :2- -- 6 .3
T14X2 .95 .0 011 -. 000092 .08414 00009 ....
T14X2 1.00 .03304 -. 00000 H0170 .000 1 .450
T14X2 1.05 .03015 .0000130 0103 .00001 .281

T14X2 00356 000004 .0 49 .0000 .334
T.4X2 1:30002355 :0009 :0991 -. 00029 :100
T14X2 1.50 .01462 .000057 .0012 .00020 *927
T14X2 1.75 .01395 .000084 ,0071 .00004 -. 56
T0.034 .00002 .00 .000 .0001 .531

T14X2 2.50 .02379 -. 000047 .0049 -. 00002 .331
T14X2 3.00 .01985 -. 000017 .0012 -. 00002 1.010

T14X5 .80 .03019 -. 000050 .0128 O.00020 .280
T00X5 90 03233 -. 000218 0252 .00001 -. 098
T-4X5 .09508 .0002045 .0009 .00024 -.7

T4X5 1, .0561 ,000234 00066 ,00027

T14X5 1.07 .07205 .000217 .0056 -. 000 1 2462
T14X5 1.10 .02412 ,000214 .0022 :00020 1:635
T14XS 1.30 .01034 :000313 -:002 6 00018 1001
T14X5 1:50 -00098 .0 0497 -0009 .0001-.6

T4X5 1.7 075 5 000231 .048 0,0012 --

T14X5 2.00 .01302 .000085 .0054 -. 00004 .290

T14X5 2.50 .02266 -O000008 .0090 0.00000 .309
T14X5 3.00 .02322 -. 000102 -. 0023 -. 00006 .838
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I
- /2-

9 z I "g 4 desl

F~ (DIA)-S45 d g,..IA

A (DIA) -- 1.00 (DIA)

RINGTAIL A B C F G
TI 1.500 1.605 0.750 0.046 0375
T2 1.500 1,657 1.12S 0.052 0.543

T3 2.000 2.210 .500 0.030 0.750
T4 2.000 2.140 1.000 0.070 0.500

TS 2.000 2.080 0.600 0.060 O.300

TI0 2.500 2.675 1.250 0.092 0.625
TII 2.500 2.605 0.750 0.080 0.375

TI2 1.250 .425 1.230 0.048 0.782
T13 1.250 1311 0.937 0.048 0.623

FIGURE 2. RINGTAIL GEOMETRY, 4-DEGREE INTERNAL
EXPANSION ANGLE
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C

C/2l

F (DIA) - 45 deg A (DIA)

A ([IA) 1.00 (DIA)

RINGTAIL A C F G
T7 2.000 1.000 0.070 0.500

T14 1.J16 0.937 0.046 0.A12

a. 0.EGREE INTERNAL EXPANSION

0.07 2.21 (DIA)

2.00 WA)I.00 (DIA)

RINGTAIL TI

b. 6-OEGREE INTERNAL EXPANSION

c. T13R - 4-DEGREE INTERNAL COMPRESSIOk
OBTAINED BY R~EVERSING CONFIGURATION
T13 (FIGURE 2)

FIGURE 3. RINGTAIL GEOMETRY, VARIOUS INTERNAL ANGLES
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I dal 26 min NOTE: FINS AT 0, 90. IS0. 270 dog

KING TI INTERNAL SURFACE

0.11310.035
0.353 TVP

1 0 0.736
OA23 4S d",

"C--IODY SURFACE

I. TIS SUPPORT STRUT

0If-.2.] NOTE: FINS AT 0. 9 90. 270 deS

0.35 RING T13 INTERNAL SURFACE

03 t4deS

7 nI

""-BODY SURFACE

ALL DIMENSIONS IN CALIBERS

bo TI3S SUPPORT STRUT

FIGURE 4. GEOMETRY OF NONCIRCULAR SUPPORT STRUTS
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La

FIGURE 5. MODEL INSTALLATION, TRANSONIC TUNNEL

FIGURE 6. MODEL INSTALLATION, SUPERSONIC TUNNEL
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1T -

0.2ii4 -T--

0.X4 -_.

00. 4. 1.2.

0 0.4 0.8 .2 1. 210 2.4 2.8 3.2 36 Z ' L14 1 4
MACH NWJM~, M

i. T11. A -2.5, C -0. 75

FIGURE 9, EFFECT OF RINGTAIL GEOMETRY AND LONGITUDINAL
POSITION ON THE VARIATION OF AC WITH MACH NUMBER,

- 4 (leg, 0 = 4 deg (Concluded) N o
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I -
r8 CIRCULAR f 1C'; I '1-Ct1 - -i i --1 If j . I x1 i

". : I ' , 1 -: 1 1 1 1-, 1 1-I

01  _..1.._ . Ll__L _L_] _ I -L.
a. A-2 C . , 6 deg

0.4A

SX. 0.5F

0 ,C? 0X2 0

T13 CIRCULAR "t
113S PLANAR- - X30.

b. AoL25 C-0.937, B-4dJi

OT1 CIRCULAR. .1. . _I

0.28 0 TIF PLANAR 1'F SUPPORT STRUT _ -

0.31
,24....L-4---~. 0.
0.24q

RINOTAIL INTERNAL SURFACE -7

. . .8.

0.0 ,- -• . ' i. - - - BODY SURFACE; . •

- -... - • - - -:

0, - -• - - - - -

*- •. . ... L iii'

0 0.4 0,8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4,8
MACH NUMBER, M

c. A -I., 5 , 6 -C4dog, E. -0.5

FIGURE 12. EFFECT OF PLANAR TYPE SUPPORT STRUTS ON AC
N
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FIGURE 13. AFTERB3ODY GEOMETRY EFFECT ON RINGTAIL
CONTRIBUTION TO NORMAL FORCE, A 2, C = , 4 deg
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Appendix
Parameters Used in Correlation

of Ringtail Supersonic Normal Force

Definitions of the ringtail correl ting parameters are shown in I
Ta~ble A-L Plots using these parameters were seen in kigures 16 and 17. A
summary of the Mach numbers and 3's corresponding to the critical conditions
is shown ini Tables A-II and A-Il. The COND column in Table A-IV may be used

to help in identifying the data points used in Figure,. 16 and 17. This column
has been left blank far the reader's use. The first regime for correlation
includes Mach numbers greater than critical condition 1 (where the ringtail
leading edge Mach line impinges on the body base). The second regime includes
Mach numbers less than condition 1 and above condition 2 (where the Mach line
impinges on the ring surface after reflection from the body surface). An addi-
tional condition is imposed on both regimes; that is, the expansion wave from
the body base does not impinge on the ringtail surface. Tables of correlating
parameters are presented for all Mach numbers tested, but only the points
within the regimes and above a Mach number of 1. 5 were included in Figures 16
and 17.

Flow conditions 3 and 4 occur only on longitudinal position which extend

aft of the base. Flow coitdition 5 is used as a limiting condition which overrides

conditions 1 and 2 if condition 5 is greater than condition 1 or condition 2.

Figure A-i shows the geometry rotation used for the ringtail configura-
tions. Sketches illustrating the five flow conditions are shown in Figure A-2.

Data points outside the limits Imposed for Figures 16 and 17 are not as
easily corrrlatrd, Thu effects of the reflections and impingements are easily
traced In Figure 9 ind Figutre 14.
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TABLE A-I. CRITICAL MACH NUMBERS FOR EACH FLOW CONDITION,

6 = 4 deg

CONF A C E
'AE UNL) CUND2 COND3 COND4 COND5

TiXi 1.5 09750 0.5 5.099 1o686 - - 1.644
TIX2 1.5 09750 0.0 3&162 J.686 - - 10300
TIX3 1.5 0*750 -0.5 1.414 1*686 lo931 1.414 1o036

T2XI 1.5 1&125 0.5 6.576 2.186 - - 1.901
T2X2 1.5 1.125 0.0 4m609 2.186 - - 1.557
T2X3 1.5 1.125 -0.5 2.692 2.186 1.821 2.692 1.220

T3X1 2.0 1*500 005 4.123 1.686 - - 1.469
T3X2 2.0 1.500 000 3.162 1.686 - - 1.300
T3X3 2.0 1.500 -0.5 2.236 1.686 1.297 2.236 1.147

T4XI 2.0 1.000 0.5 3.162 1.368 - - 1.300
T4X2 2.0 1.000 0.0 2.236 1.368 - - 1.147
T4X3 2.0 1.000 -0.5 1.414 1.368 1.330 1.414 1.036
T4X4 2.0 1.000 -0.9 1.019 1.368 1.868 1.019 1.000

T5x1 2.0 0.600 0.5 2.416 1.154 - - e1.78
TSx2 2.0 0.600 0.0 1.562 1.154 - - 1.054
T5X3 2.0 0.600 -0.5 1.019 1.154 1&362 1.019 1.000

TIOXI 2.5 1.250 0.b 2053b 10272 - - 19195
TIOX2 2.5 1.250 0.0 '1943 1.272 - - 1.104
TlOx3 2.5 1.250 -0.5 10A14 1.272 1.164 - 1.036

TIXI 205 0,.750 0.5 1.943 1.110 - - 1.104

TIIX2 2.5 07?o 0.0 10414 81120 - - 1.036
TlIX3 205 0.750 -0.5 1.054 1@110 I1.78 1.05" 10001

T12XI 1.25 1250 0.5 14.035 39836 - - 20952
TI2X 1.25 1.250 0.0 10.049 3*836 - - 2.441
T12XS 1.25 1.250 -0.25 8.062 3.836 1.544 8.062 2.143

TI3XI 1.25 0.937 0.5 11.539 3.133 - - 29646
T13XF 1.25 0.937 0.0 ,.562 3.133 - - 2,064
T13',5 1.25 0.937 -0.25 5.586 3.133 1.649 - 1.730
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TABLE A-III. CuRITICAL BETAS FOR EACH FLOW CONDITION, 6 = 4 dog

CONF A C E

COND1 CON02 COND3 COND4 CONO5

TXIi 1*5 0,750 0*5 5o000 1*357 - - 1*305

TIX2 105 0*750 0"0 3:000 1;357 - - OP1330i

TIX3 1.5 0.750 -095 1.000 1.357 10652 1.000 0.271

T2XI 1,5 1,125 0*5 6@500 1*944 - - 19617
T2X2 105 10125 000 49500 1*944 10194

T2X3 1.5 .125 -0.5 2.500 1.944 1.522 2.500 0.700

T3X1 2.0 1.500 0.5 49000 1.357 - - 1*077
T3X2 2.0 1.500 0.0 3.000 1.357 - - 0*830
T3X3 2.0 10500 -0.5 2.000 1.357 0.826 2.000 0.563

T4Xl 2.0 1.000 0.5 39000 0.934 - - 0.830
T4X2 2.0 10000 0.0 2.000 0.934 - - 0.563
T4x3 2.0 1.000 -0.5 1.000 0.934 09877 1*000 0.271
74X4 2.0 1.000 -009 0.200 0.934 A.578 0.200 0.019

T5XI 2.0 0.600 0.5 2.200 0.576 - - 0.623
T5X2 2.0 0.600 0.0 1.200 09576 - - 0.335
T5X3 2.0 0.600 -0.5 0.200 0.576 0.925 0.200 0.021

TIOXI 2.5 1.250 0.5 2.333 0.787 - - 0.654
TiOX 20b 1.250 0.0 1.666 0.787 - - 0.468

TIOX3 265 10250 -005 1.000 0*787 0,597 - 0.271

TIIXI 205 0.750 0.5 1.666 0.483 - - 0.468
TIIX2 2.5 0.750 0.0 1.000 0.483 - - 0.271
TIIX3 2.5 0.750 -0.5 0.333 0*483 0.623 00333 0.062

T12XI 1.25 1.250 0.5 14.000 39703 - - 2.777
T12X2 1.25 1.250 0.0 10.000 3.703 - - 2.227
T12X5 1.25 1.250 -0.25 8.000 3.703 1.176 8.000 1.895

TI3XI 1.25 0.937 0.5 114496 2*969 - - 2.450
T13X2 1*25 0*937 0.0 79496 P.*969 - - 1.806
T13X5 1.25 09937 -0.25 5.496 .. 2,969 1.312 - 1.412
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TABLE A-IV. RINGTAIL CORRELATING PARAMETERS

CCNF iACH LETA FCTl FCT2 H. T3 FCT4 FCT5 F ft, F( T7 r.r C

Trxi .0 A0 ,C42s 1.2C .ý343 .C 4*72 .61 ,b5 .Ce454 I
TrXi .')0 .435 .C370 .87 .G296 ,CL34 ,3' .G5?2 .L469
T . X . ..- ..2 ( U .j(8 c49 a .16 .C752 .6 5V6
T:Xl .. 0C 0.000 .C538 G.OC .043C .C,41 C.CC .C860 .C6e2
r[lx _.05 .320 .C399 .6' .0319 .C253 .17 .00E8 .C5C6
T•X -.11) .458 .C337 .91 .0d69 .CL13 .35 .C539 .C407
TXI 1.20 .L63 .COS5 i.32 .U040 .CA32 .74 .CLC5 .uO64
TLX1 -. 30 .t30 .C503 1.6f .C4C2 .C319 i.17 .0804 .C63F
TIXI 1.50 1..ld .C439 2.23 .0351 .C078 2.12 .0702 .G557
T.Xl 1.75 1.436 .0354 2.87 .02e3 .C224 3.09 .C56 ou44-)
%.X1 2.00 1.732 .C311 3.46 .0248 .C.97 5.L9 .C4q7 .C3S4
TIXI 2.50 2.491 .C265 4.5E *C212 .C.68 8.90 .C424 .0336
TIXl 3.00 2.t28 .C218 5.6, .0174 .C135 13.57 .C348 .G27t
TIXI 4.0U 3.72 .C211 7.74 .0168 .C133 25.45 ,C337 .02c7
T!Xi 4.50 4.87 oC205 8.77 .0164 .•130 31.b6 .C328 .C2(O
TIX2 .80 .o0 .C460 1.2C .030 .CZ9 .36 .073o .L583
TlXZ .90 .t33 .0500 .87 .C400 .C317 .19 .C600 .0634
TLA2 .95 .jl2 .C387 .62 .CIC' .Cd45 .C9 .C619 .(:41l
TIX2 1.00 0.000 .C454 0.06 .C363 .C298 C.C0 .0726 .C576
TIA2 1.05 .J2C .0476 .64 .0380 .C3Cz .10 .C76j .C6G4
1X2 .- 10 .453 .C577 .91 .0461 .C366 .21 .L923 .07J2
TIX2 1.20 .- 63 .0549 1.32 .439 .Cj4e .44 .G87d .06T,
TIX2 1.30 .630 .C635 1.6c .0508 *C402 .70 .1016 .CBC5
TlX2 1.50 1.418 .0564 2.23 .0451 .C357 L.47 .C902 .u7.5
TIX2 1.75 1.436 .0447 2.87 .0357 C0283 2.C'; ,C715 .15,7
TIXZ Z2.0 1.732 .C398 3.46 .C31e8 .252 3.05 .063o .C5C5
TlXZ 2.50 2.491 .C343 4.58 .0274 .C217 5.34 .C549 .u4j5
TlXZ 3.00 Z.oZd .0301 5.65 .024C .Ci90 8.14 .C481 .638E
TlX2 4.00 3.672 .C24C 7.74 .0192 .cl52 15.27 .0384 .C(C4
TlX2 4.50 4.j87 .0204 6.77 .0163 .0129 19.5q .0326 .C25F
TIX3 .80 .(00 .0499 1.20 .0399 .C 16 .12 .C798 .0633
T1X3 .90 .435 .0388 .87 .0310 .C"46 .C6 .t620 .04.2
TIX3 .95 oj12 .C349 .6• .0279 .C221 .03 o-.je .C4-42
TIX3 1.00 o.OO0 .C307 0.OC .0245 .C:94 0.0o .C491 .6389
T.x3 1.U5 .;eO .U312 .64 .0249 .C.97 .o3 .C499 .(5
%1X3 .10 .458 .C304 ,9l .C243 ,C192 .07 .0486 ,C365
T.X3 1.20 . ,bJ C365 1.32 .0292 .C231 .14 .0584 ,C43
T.X3 1.30 .- io .0439 &.66 ,03l "C278 .23 ,C702 .(.557
T7X3 1.50 1..18 .C50C 2.23 .04CC .C317 .,+2 .0800 .C634
TiX3 1.15 1.436 .C467 2.87 .0373 .C296 tcq .0747 .L592
TIX3 2.00 1.132 .0440 3.46 .0352 ,Ci79 1.01 .C7U4 .6558
TX3 2.50 2.191 .C353 4.58 .0282 .C223 1.?8 .c56q .4q7
TlX3 3.00 2.c28 .C319 5.65 .0C55 .C202 2.71 .0510 .C4C4
T7X3 4.00 3.d72 .C254 7.74 .0203 .C161 5.09 .0406 .L322
TIX3 4.50 4.J87 .0223 8.77 017E8 ,CL41 t.53 .C356 .Ub2
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TABIE A-INV. RINGTAII, CORIELATING PARAMETERS (Continued)

CLL U AH P L TA FCrT FCT. fC, 3 F CT. FCT5 FC16 FLT7 CCNL

I i .."O .Lt LJ .C451) .9C C367 .C262 1.13 .048') .cG nO
XI .) O .43j .C680 .% .0544 .C;89 .jO .C725 .L519

T X i. : .Y ;2 .G, Pý .4, .0223 .C.59 .3C . C297 .(,213
rXl'x1 *J.'I O.u *IC619 0.0L GC495 .C354 C.CO Ctb6O .C472
T-A . . .• UH7 .' .. L )P .G..2 7 .32 .C796 .C570

T.M X ... u ...15 .2C 7257 .16 u.5 .C.16 .66 .C775 L. 5'95
T 2 x .30 . 0 .C66 1 .i 1L u522 .Cj7R 2.i8 .C057 .C5C4
T A .. 50 1.O .'13 C708 1.5S .0566 .C3'5 3.' . 0735t .C540
T x' .75 1 .. 3 3 O'69 .91 .UC40 .Cj7l 6.51 .C653 .0G46
T2x, L..u 1.132 .C575 2.3C G46C .C022 S.47 .C613 U4C93
T2Xl -. 50 2.- 1 .C383 3.1 c3Co .C219 16.58 .C408 .C2l2
T.XI .3.0 .d .C8346 3.77 C27t .98. 25.28 .C369 .02'64

T.%X1 4.s 3.,.7: .288 5.16 U230 7 C.64 47.73 .C307 .0269
r1I 4.5U 4.j87 C.26q 5.8ý 0215 .C&54 6C.82 .0286 .L2C5
T.; x .0 d .to .C523 3.0c 0 419 .C293 .78 .0!57 .C399
Tx12 ..900 I3 ..0389 .577 *0 .51 C334 . # .0734 .0526
I..x2 .95 .31,2 .0329. .41 U.023 .C,74 .21 .C510 .03t5
T'Z2 4.00 0.o00 .9 )8 O.OC .G031 P C 227 C.CO .GA24 .C3C3
T•x2 1.05 .•(•.I - -15 .42 -. C412 -. C,795 .Z2 -. C549 -. C393

T12E .. 10 ... s .U616 .1 o42 .C352 .45 .C657 .U470
T2x2 -. 30 .. 30 C834 ',.I(: C:67 .C477 .: 2 .CG9 .1 637
T.X2 .95U I.31 .eC683 1.4S .. C) 0 5 .73 .0941 .0674
T2Zx .. 75 1.423 .C773 1.-92 .Ca .8 . C442 . 51 .CE23 .C590
1T -. 0 1.732. 7 ..567 .3, c543 C3. S 65.56 .C724 .W18
T.,xZ .5u0 2.-1 .C442 3.05 C351 C253 11.48 .0471 .4,37
T2Ai ;.UO 2.tid .C388 3.77 .310 .Ce22 1.50 .C413 .C•2•
T..2 4.00 3.72 .0329 5..L .0265 .C384 3.4 .3C35U .L251
T2AX 4 .5; 4-.a7 .C205 5.84 .0436 .C1P 42.. .032 .Mc5
TI23 .00 ,.25 .C4;0 7537 e 3C9429 .C-07 .43 rC572 .C410
T.XJ W .437 .0559 .5 .0. 4 .U7 CZC .23 .C576 .C226
12JX3 .95 -112 G .416 .41 .u332 .1,.3 1 .11 CG443 .C317
TNX3 .. (JO O.UO0 .C576 O.OC .C46C .C321) C.00O .0614 C4 (•39
T2X ix .05 .52C .C599 .42 C,479. Cj43 .12 .0638 C4•57
T IX• 3 , ."! .,,58 .056e .61 . U4. 5,# .C 12 5 .25 .C6US5 .04,33
f.'x3 .. 30 .630 GC78q 1.1. Ub•Jl .C451 eB .C841 .C6C2
T2A3 -.- 30 1 .ld .C830 1.4(; .0O:64 c. C 75 1.51 MO• 5 .C633
T -x x -i .75 1 .. , 3t• C774 1.91 .0611) .C443 2. 50 . CE2 5 .C591
% x 3 -. UU 1..132 .C672 2. 3C .(;337 .C384 3.64 .0 1 O' L•.513
T_,X3 -.51S 2,-91 ,C546 3.05 .C436 .C312 6.J8 .0582 ,C417
I - A3 3,o Z 2.ý2e G499g 3.77 .,ý399 .Cý8ý 9.72 .C532 .0381
I !Al. .4 .(Cr 1.17 .0356 5. '; . G;2 e4 . C' U3 ',ý. 23 C0379 . C'271

T2X3 4.50 4.;87 .C305 5.e4 .C244 .c174 23.39 .C325 .L232
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TABLE A-IV. RINGTAIL CORRELATING PARMLMETERS (Continued)

CUMF wACH BCTA FCTI FCT 2  FCT3 rCIT riUT:. 1C16 FLT7 CCNL

T3XI .90 .LOO .1999 .8C .u, 6 .C 14 .4e .c8a .ý6e6

T3xA .90 .1,35 .2644 .5• .: u 81 . Cc8O .25 1175 .cqc7
I *T3X1 .95 . il1? . U'.47 2 .1.! .C';C .C 37 .-13 C06

5
4 . '1)L"

T3XI 1.00 O.UO0 .2257 O.OC .0752 .CL C.00 1C03 .L7174
TJXI .05 .. )20 .2681 .4A .uý93 .C 9C .. 3 t). . 9 2u
TJXl _.0 . 158 .2507 .b6 .0835 .CU .29 1114 .A86C
TJXil .30 .e30 .2664 1.1I .0d83 .CcS5 .')3 .118i .( 94
T3X! 1.5C I..I8 .1902 1.4S .Gb34 .C 8' 6.69 CE45 .06t2
TAXI .. 75 1.436 .1631 *.91 .0543 .(419 2.7q C724 ct5-9
TI~x 2.00 1.732 .1412 2.36 .U47C .Cj63 4.0 .0627 .(4;4
T3XI 2.50 2.-91 .1111 3.05 .037C .C23j 7. . C4 93 .U361
T3K! 3.00 2..2d .0984 3.77 .Ui23 e.i53 A.C.S o5 437 .3 2,7
T3X1 4.CU 3.d72 .C822 5.1t .C274 .C611 2C.36 C365 .CZ2
TIX1 4..50 4.387 .C778 5.a4 .C2519 C.'00 26.13 .0.145 *C207
T3X2 .80 .600 .i9Oa C C.0C36 .C91 .36 .CE41 .U65
73X2 .9o .*35 .2620 .5- .C873 .C674 .19 .1164 .C8Bq
TJX2 .95 .. :l.2 .1439 .41 .C479 .CJ70 .Cq C639 .L493
T3X2 1.00 0.000 .1846 O.OC .0u1 .C7-5 C.00 003C0 .C6ý3
T3X2 1.05 .320 .2274 .42 *u758 .0585 -10 iL.U .C7e
TLX2 l.:0 .q58 .2211 .61 .0737 .Cý60 .l C982 .07si
TJX2 1.30 .c30 .2811 1.10 .CC37 *C124 .70 .1250 .C'9o 5
13X2 1.50 1.218 .2060 1.4ý .0686 .C53C l.r7 .C;.' .00?
T3X2 1.75 1.1436 .1695 1.91 .U565 .C436 2.G9 .C75 .C5tl
TJX2 2.00 1.732 .1472 2.3C .C49C .C379 3.05 .Of54 .C5 !
TJX2 2.50 2.29: .1221 3.05 .0407 .CJ14 5.34 .C!42 .L419
T3X2 3.00 2.62d .1150 3.77 .3E83 -C296 8, i4 L V5 .II 3Y4
T3X2 4.O 3.672 .C'12 5.16 .OUCg .C238 15.27 .C412 .G31e
r3X2 4.50 4.ý87 .0833 5.84 .0277 .C214 lg.j

9  
.0370 .L225

T3X3 .80 .O00 .1759 .8C .0596 .C-52 .'4 V078l .Lb3
T3X3 .90 .435 .2466 .5b .0i22 C04 .12 .I1)9 ,d846
T3X3 .95 .a2 .1869 .41 .0023 .C +e .Q6 .U LO .0C1t
T3X3 1.00 0. WC .1948 0O C .0016 .C475 C.00 .cE2ll .14
T3X3 1.05 .zo .1863 .4ý .0521 .C7 .U6 .CF0Z .649q
TJX3 ..iO .459 .2011 .L! .U73 .C19 .14 .C697 .rb6,
T3X3 .. 30 .c30 .2457 1.10 .C811 .Ct32 .,f6 .10,l .0843
T.X3 1.50 1.113 .2102 1.4V .07CO .C1 .o4 ,L34 .L7il
T3X3 1.75 1.s36 .1877 1.91 l.ot25 .0iS3 1.39 C6834 C0644
T3X3 2.C0 1.132 .1781 2.3C .U594 .C-5q 2.03 .0792 .V612
T3X3 ;.50 2..91 .1446 3.C5 .U482 .C372 3.56 .0-42 .C496

TJX3 3.00 2.i23 .1228 3.77 .C4C9 .C0l6 5.42 .C;45 .L4al
T3X3 4.CO 3.072 .C938 5.1c .C312 .C,41 1C.18 ,G416 .L321
TVX3 4.50 4.367 .C851 5.34 .C23 .Cg1l 13.06 .C378 .L292
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I'AHLIt.I A-IV. HI 'GTAII, CORRELATING PARAMETERS (Continued)

•,%I Y A~. C hLTA FLTI I .T12 V LT FC04 FCT 2  FC16 FLT7 CCNM

T 4 I .0( . U ~.3,3 1 . ?( .U'(;4 c j .25 .C928 U 7 7 8
T • X ) .%3 . 147' .e7 .C,491 . C0 1 .13 .C982 .L82
14- X .) 12 1 c0 9 .62 .C1J. .C,4 9 .06 .1C72 .C6i6

19 1, .1 , .o .1.6- J .cal 3.7 .4 0 1216 *OC

r2 ý j . ( 1.04 • 02 ,OU' . C4 5.3 & .1202 .COC7
1 .. 3C .- 9 3 ý' .18 .C-71 .4F .1124 C94•

TIAx., *. .t.L1 19 , 1 3 .2' .Q45, .C J81 .67 .C911 .C70 3
t1Al 1.791 .-36 .1676 •.e7 .CU59 .c3OU 1.4 .0717 .C6CI
T4A2 '.95 .1 .132 2.17 3.4t .C3G7 C-57 i.0O .C614 .0,51
T.l ; .. 0 5 .0019. C792 4 .C9 .U279 .C:21 3.C7 .C52 .3C42
T'x. 3.Cu 2.ý29 .C732 5.6 .L54 .Cz04 5.6C . Ci848 .L0CE

IA X .50 4..>8 .7C557 e.77 .0183 .C. 55 1.09 .0376 .C311
Tx, .d0 .rbo .1641 1.3C .0547 .CnS .6.IC94 L916
T AZ .30 .,3 .1696 .e 7 U565 C473 ,C8 .1213 094T
TýA2 .95 ..)2 .1177 .62 .0392 .Cs2a .04 .C944 .*761
T4A2 .5O C.36 .1374 C2C. .U791 Cý363 C.OC .1582 .1326
T4X2 2.05 .1320 .1792 .64 .0557 .C OC C4 .1194 .6O19
T1Z 1.10 .45 .ei69C .51 .03 .C472 .45 6 16 .0C44
T.02 :.20 c63 .1795 1.32 5.9e C5 .036 20 .1196 ..042
r.x2 4.3U .03C .026 1.6 .c oC .C,10 .32 .1218 .102.
T4X2 .'50 1,11 .1417 2.23 .0472 ,C39r .08 .0946 LC791
TvxZ 1.75 1.4367 1865 .e7 .0392 .C,32e .)6 .C783 .C656
14X2 !.9O 1.132 .1209 3.4b U369 .CJC9 ,4C .C739 .0619
IX2 '.50 2,.91 .1S75 4.5 .0325 .C272 2.45 .C750 .U544
T.X2 3.CJ 2. 20 .C845 5.6t .Ual .C36 3.72 .C563 ,L472

T4X2 4.jU 4.;87 .0ý73 1.77 O19: ,C.6G 2.99 .C382 .C320

T4X3 .90 W3Od .1443 1.2L .481 .C.03 .08 .0962 .C6C6
T..x3 q.u .5 43i .1865 .87 .Ct23 .Cj2l .U .1243 .. 042

T4x3 .95 .;12 .1226 1. .UC2 .Cý42 .u2 .CE12 .16e4
T1x3 .. CO 6.'o3I .1312 2.OC .;437 .C36e C.Oc. .C873 .,733
T.x3 :.i .1320 .143 .61- .C01 .Cji .02 .0935 .C783
Txj 2.10 .,5d .443 49.1 .LA&I C,4C3 .04 .CS62 .C8C6
T4X3 A.0 'L .toj• !$!7 .7i .0623 .C22 IC .1247 .. 035
T'4X. .G ro ,e96 1.6C .C032 .Cj29 .16 .1264 .iO79
(4X3 1. 5U 1 .. 13 -6•4 2.23 0G549 C-@59 ZYg .IC96 U•918

14X3 -75 1.,t3 .1395 ?.87 U40 C390 .48 .C13l .C7eC
T'X3 '.Q, 1.732 .1236 .4t C412 .C345 .70 .0824 .L6S0

T-4X 3.00 2.32- C64C 5.6! .UAC .Ce34 1.86 .C560 .(,14
T4X3 4.00 3.072 °C655 7.74 U021S C,C94 3*5C ,C439 .0368
T"X3 4.5U 4.,e7 .C591 e.77 .0197 .C!65 4,%9 .0394 .C330
!4X4 .2o UoUo .;2I• LZC .0422 CJ34 ,U1 ,C645 ,L7C8
T4X4 .9(; .435 ýi655 .87 .0551 .Cý62 CCC .1203 ,C924
Ti, A . (5 .. • 1 .1056 .62 .,•35 2 .°Cd75 C.JC ,C704 L5C~
TX4 ý.O0 O.COC .110}4 C.O C .361; CJOF CsO0 .C?36 C616

T.x. ..'U .S55 .. 385 .qI .C46 ,CJ86 C.CC ,C923 .L773

TXK4 .. 3u .. 31 .1562 1.6e .C!20 ,C-36 .03 ,1C4. ,C872

T4X4 '. 75 1.436 .1187 2.e7 ,CP'i .0131 M C9 .0741 .C663
14 A%. -. 50 z.1 1 .C123 4.5- .C3C0 F C257 .24 UCe15 ,CSIs
1-.44 J.00 2.-21 .UeO3 5.6' .0.67 .C22' .37 .C535 .0448
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TABiE A-IV. RINGTAIL CORRELATING PARAMETERS (Continued)

CChF MACH BETA FCTI FCTZ FCT3 FCT4 FCT5 FCT6 R T7 rrir

T5XI .80 .00 .1055 2.OC .G351 .C317 .11 .1172 .1057I TSX1 .90 .35 .C94 1.45 .0314 C283 .06 .IC48 .C9•5
T5Xv .25 .jlz .1laq 1.04 .ub .LJ5F .03 .1321 .1191
T5XI 1.00 O.UOO .1042 C.oC .0347 .Cj13 C.CC .1157 .1044
T5X1 1.05 .320 *C84C 1.06 ,C2EC .C252 .03 .0933 .C841
TSXl i.10 .458 .0802 1.52 .0267 .C241 .06 .CE91 .C803
T5XI .3.0 .830 .0959 2.76 .U319 .C288 .21 .,L65 .C960
T5Xl 1.50 1.118 .C769 3.72 .C256 .C231 .39 .0e54 .C77C

ST5XI 1.75 1.436 .C633 4.70 .0211 .C190 .65 .0703 .C634
* T5X1 2.00 1.732 .0581 5.77 .0193 .C174 .95 .C645 .L582

T3XI 2.50 2.291 .C573 7.63 .0191 .C!72 1.66 .C636 .C574
T5XI 3.00 2.b28 .C489 9.42 .C163 .C 1 47 i.53 .0543 .C490
T5Xl 4.00 ý.,72 .0408 12.9C .0136 .C122 4.75 .C453 .C408
T3X! 4.50 4.387 .0371 14.6Z .0123 .C11 6.10 .C412 .L371
T5X2 .80 .c,00 .1125 2.OC .0375 .C338 .06 .1249 .1127
TSX2 .90 .435 .C944 1.45 .C314 .C283 .03 .1048 .C9q5
T5X2 .95 .312 .1157 1.04 .0385 .CJ47 .01 .1285 .ill9
T5X2 1.00 0.000 .1071 0.O .0357 .C321 C.OC .1189 .1073
T5X2 1.05 .320 .C991 1.06 .0330 .C297 .01 .1101 .C993
T5X2 1.10 .458 .0968 1.52 .0322 .C291 .03 .lC75 .;970
T5x2 1.20 .663 .1043 2.21 .0347 .C313 .07 .1158 .:045
T5X2 !.30 .830 .1161 2.76 .0387 .049 .11 .1289 .1163
T5X2 i.50 1.118 .0894 3.72 .0298 .C268 .21 .0993 *C895
T5X2 1.75 1.436 .0819 4.78 .U273 *C246 .35 .CS09 .C820
T5X2 2.00 1.732 .C'58 5.77 .0252 *C227 .51 .0642 ,C759
T5X2 2.50 2.i91 .C633 7.63 .0211 .C190 .90 .0703 .C6j4
T5X2 3.00 2.828 .U512 9.42 .0170 .C153 1.38 .0568 .C513
T5X2 4.00 3.672 .0410 12.9C .0136 .C123 2.59 .C455 .C410
T5X2 4.50 4.387 .C377 14.62 .0125 .C11. 3.33 .0418 .1377
T5X3 .80 .oOO .12Z7 2.OC .0409 .C368 .01 .1363 .1229
TSX3 .90 .435 .0976 1.45 .0325 .CZ93 C.00 .1084 .U978
T5X3 .95 .312 .1028 i.04 .0342 .C309 C.OC .1142 .4030
T5X3 1.00 0.000 .1083 O.OC .0361 .C325 C.00 .1203 .'0O8
T5X3 1.05 ,s20 .C991 1.06 .C330 .C297 C.00 .1101 .C993
T593 ;.It .,456 .097Z 1.52 .0324 .C292 0.00 ICT9 *U974
T5X3 1.20 .663 .1056 2.21 .0352 .C317 .01 .1173 .1051
T503 1.30 .630 .1079 2.76 .0359 .C324 .01 .1198 .i0 8 1
TSX3 1.50 1..I .!008 3.72 .U336 .CJ03 .03 .1119 .. 010
T5X3 .175 1.436 .0863 4.7e .027 .Ce U59 .05 .0958 .C864
T5X3 2.00 1.732 .0771 5.77 .0257 .0231 .08 .Ce56 .C772
T5X3 2.50 2.i91 .0629 7.63 .OZC9 .C189 .15 ,C693 .0630
T5x3 3.00 2.b28 .C521 9.42 .0173 .C!56 .23 .C578 .0522
T5X3 4.00 3.072 .C411 12.90 ,C137 .C123 .43 .0456 *C411
T5X3 4.50 4.387 .C380 14.62 .0126 .C114 .55 .C422 .0380

i
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TABLE A-IV. RINGTAIL CORRELATING PARAMETERS (Continued)

LLNF MAL- BETA FCTL FCT2 FCT3 FC14 FCTý FC16 FLT7 CCNC

T6xl .80 .&00 .1452 1.2C .044 .C405 .25 .C968 .081,

liX. .15 jI2 .1506 .62 .0502 .C420 .06 lC04 ,C841
TtXl !.CU O,000 .4757 COG .05e5 .C49C C.00 .1171 C9qEl
%~X1 .,C5 .. 320 .1783 .64 .0594 ,C49e .07 .1188 ,C996

Trxj 1.10 .458 .1706 .91 .0568 ,C476 .14 .1137 .C953
TbXl 1.30 .a30 .1672 1.66 .0557 ,C467 .48 .1114 .0934
TX :.50 1.:18 .i4O0 2.23 .0465 .C393 .87 ,C939 C07e7

TbXl 1.75 1.4.j6 .1101 2.87 .C367 .C307 1.44 .0734 .C615
T5xl Z.00 1.732 ,C970 3.46 .0323 ,CZ70 2.10 GE4•6 ,G54
T•L~x -,.50 2.491 .0851 4.58 .02e3 .C237 3.67 .0567 .0475

T6XI 3.00 2.b28 C7e2 5.65 C26C C21e 5.60 C521 C436
TX1 4.00 3.;72 .C631 7.74 .0210 .0176 IC.51 .0420 .C352
Toux 4.50 4.17 .C569 e.77 ,Ule9 .C158 13.49 .C379 .0317
TX2 .o0 .r00 .1425 1.2C .0475 .C398 .16 .C950 .0796

ToX2 .90 .435 .1350 .e7 .C45C .C377 .08 .0900 .0754
TjX2 .95 .a12 .1253 .62 .0417 .C350 .04 .0635 .CT00
TuX2 :.00 o.oUO .151S C.OC .0506 .C.24 C.00 .IC12 .0848
TcX2 !.C5 .320 .:506 .64 .U5C2 .C420 .04 .1004 .C841
TuX2 1.10 .458 .1512 .91 .0504 .0422 .09 .1008 .C844
T:X2 .. 30 .L30 .1605 1.66 .0535 .C448 .32 .1070 .0896
Tux2 .. 50 1.1l8 .1312 2.23 .0437 .C366 .58 °C874 .0733
TbX2 1.75 1.436 .1146 2.87 .C382 .C320 .96 *C764 .C640
TbX2 2.00 1.732 .1101 3.46 .C367 .0307 1.40 .C734 .C615
TuX2 .. 50 Z.i9L .1002 4.5b .0334 .C279 2.45 .C668 .0559
%-X2 3.CO 2.o28 .C847 5.65 .C282 .C236 3.73 .0564 .C473
rbX2 4.00 3.d72 ,C643 7.74 .0214 .C019 7.00 .0428 G0359
T6X2 4.50 '.-87 .0576 e.77 .0192 .C060 8.99 .C384 .0321

Tbx-i .80 .tO0 .1512 1.20 .054 .C422 .Ce .IC08 oC844
TbX3 .90 .435 .1463 .87 .C4E7 .C408 .04 *C975 .0817
Tux3 .95 .J12 .11C9 .62 .0396 .C332 .02 .0792 .0664
T,:X3 .. 00 O.COU .1329 C.OC .0443 .C371 0.00 .C886 .0742
Tbx3 :.C5 .320 .1502 .64 .C52C .C436 .02 .1041 .G072
TbX3 ..,0 .458 .1646 .91 .0548 .C459 .04 .1097 .C919
TX3 .. 30 ..L30 .1904 1.66 .0634 .Cý31 .16 .1269 .iOe3

TbX3 :.50 1..18 .1586 2.23 .0528 .C443 .29 ,1C57 .0886

TbX3 1.75 1.436 .1290 2.e7 .C43C .C360 .48 .0860 .C720
TcA3 2.00 1.732 .1133 3.46 .0377 .C316 .70 .C755 .0633
TtXD Z.50 2.,9L .C947 4.58 .0315 .C264 1.22 .0631 .C529
TtX3 3.00 2.t28 .C79C 5.65 .C263 .C220 1.86 .0526 .C441
TSX3 4.00 3.672 .C652 7.74 .0217 .C182 3.50 .0434 .C364
TX3 4.50 4.J87 .0584 8.77 .0194 .C163 4.49 .C389 .C326
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TABLE A-IV. PINGTAIL CORRELATING PARAMETERS (Continued)

CCNF OACH BEIA FCTI FCT2 F.T3 FCi4 Ptt FC76 FLT7 CChC

TTXl .80 t•oo .1639 1.2C .C546 *C546 .27 .1092 .. 092
T7TX .90 .435 .1547 .86 .o51ý .C515 .14 .1031 .0021
TTXl .95 .312 .1885 .62 .062E .C628 .07 .125o -.256
T7Xl 1.00 0.000 .1927 O.OC .C642 .C642 C.O0 .1284 .1284
TTXI 1.05 .O20 .1822 .64 .0607 .C607 .07 .1214 .1214
TI7XI 1.10 .458 .1831 .91 .0610 ,Colo .15 .1220 .ý220
V7X1 1.30 .b30 .1309 1.66 .0436 *C436 .51 .C872 .0872
T7XI 1.50 1.118 .1451 2.23 .C4L3 .C4983 .93 .0;67 ,C907
TTXI 1.75 1.436 .1422 2.87 .0474 .C474 1.54 .C;48 .0948
T7X1 2.00 1.732 .0927 3.46 .0309 .C009 2.24 .C618 .C618
T7X1 2.50 P.e91 .C68C 4.58 .0226 .C226 3,93 .C453 .C453
T7XI 3.00 s.628 .C595 5.65 .019o .c198 5.99 .0396 .C396
TX1 4,.00 3.*72 .0483 7.74 .0L6 1  .C 1 61 11.24 .C322 .U322
TTX1 4.50 4.387 .C429 8.77 .0143 .C,43 14.43 .C286 .C2M6
T7AZ .80 .600 .1352 1.20 .CA5C .C450 .18 .C901 .C901
T7X2 .90 .435 .1547 .87 .0515 .C515 .09 .1031 *i031
TTX2 .95 .312 .194e .62 .0649 .C649 .04 .1298 .. 298
T7X2 1.C80 0.00 .1931 1.20 C643 C6.43 C.00 .1287 .0297
T7X2 .05 .J2C .1848 .68 .0610 .C616 .05 .1232 .6232
T7X2 1.10 .458 .1132 .91 .0610 .Cbl1 .10 .1221 .1221
T7X2 1.20 .063 .1588 0.3 .0322 .09 C29 .21 .IC58 .1058
TTX2 .80 .320 .1544 1.20 .0514 .C514 .05 .1029 .i029
T7X2 .10 .453 .1742 .97 .087 .eeC .0 .09.C174 .0961
TTX2 .95 .312 .1913 .62 .463T .C637 .04 .127i .. 275
TTX2 1.C0 0.000 .1e6l O.OC .0621 .C621 C.00 .1242 .12ft2
TTX2 1.05 .320 .1751 .64 .0583 .0583 .05 .1167 .;167

T7X2 1.10 .458 .1761 .91 .0587 oC5e7 .10 .1174 .1174
TTX2 !o30 .830 .1255 1.66 .04le ,C418 .34 .C636 .68J6

T7XZ 1.50 1.118 .1541 2.23 .C513 .C513 .62 .1C27 .1O27
TX2 1.75 1.436 .1943 2.87 .0647 .C647 1.03 .1295 .1295
TTX2 2.00 1.732 .110e 3.46 .0369 .C369 1.49 .C738 .0738
TTXZ 2.50 2.291 .C815 4.5e .C271 .C271 2.62 .0C43 .C543
T7X2 3.00 2.b28 .C748 5.65 .0249 *C2 49 3.99 ,C498 .C498
T7X2 4.00 3.b72 .061e 7.74 .02C6 .C206 7.'49 .C412 .(412
T7X2 4.50 4.387 .C540 8.77 .016C .C180 5.62 .C36C .G36C
T7X3 .80 .bOO .1534 1.2C .C511 .C511 .09 .1022 .1022
T7X3 .90 .435 .1495 .97 .0498 .C498 .04 .CS96 oG996
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TA13LE A-IV. RINGTAIL CORRELATING PARAMETERS (Continued)

TX3 .ý .*ýlz .1706 .62 .0568 .C568 .02 .1137 .1137
T7X3 1.00 O.000 .1647 C.OC .G549 .C549 C.00 .1098 .1098
T !• X .4 .Q . - "0 . I157 .5 -4 , 1 5Z . C5 21 .02 .IC51 . ; 0-1
T?X3 •.lU .458 .1604 .91 ,U534 .Cj34 .05 .IC69 .1069

T7xA 1.20 .63 .1402 1.32 C67 C467 .0 .C934 .C934

T.X3 1.3U .:3C .1223 1.6L .0407 .0..07 .17 .0615 .C815
TX3 .. 50 1..18 .1804 2.23 .U601 .CbCl .31 1202 .!202
T7X3 ".75 1.436 .1475 2.97 C49 .C491 .l C983 Gge3
T7x3 2.00 1.732 .1232 3.46 .C41C .CA1O .74 .C821 .C821
TIX3 Z.50 2.91 .1014 4.5E .0338 .C338 1.31 .C676 .C676
TTX3 3.GO 2.2a .0833 5.65 .0277 .C277 1.99 .C555 .C555
T7X3 #..00 3.072 .C634 7.74 .C211 .C211 3.74 .0422 .C422
T7T3 4.50 4..j87 .C544 8.77 .C181 .C181 4.31 .0362 .0362
T7X4 .80 .cUU .1269 1.2C .C423 .C423 .01 .Ce46 .CS46
TTX4 .90 .435 .139C .87 .0463 .C463 C.UC .C926 .C926
T7X4 .95 .312 .1750 .62 .C583 .Cse3 C.00 .1166 .1166
T7X4 :.00 O.000 .1704 C.CC .0568 .C568 C.00 .1136 .4136
T7X4 1.05 .20 .1414 .64 .C471 .C-71 C.O0 .C942 .0942
T7X4 .. !C .,58 .1471 .91 .C49C .C490 .01 .0980 .C9e0
T7X4 1.20 .1-63 .1487 1.32 C0495 .C4q5 .02 .0991 *C991
17X4 1.J0 .z30 .1545 1.6t .051 .C51S .03 .lC30 .1030
TTX4 .. 50 1.Li8 .1545 2.23 .C515 .C515 .06 .lC30 .1030
T7XT4 .75 1.436 .1234 2.87 .C411 .C411 .10 .0822 .C822
ITX4 2.00 1.732 .C966 3.46 .0322 .C322 .14 .0644 .C644
T7X4 3.C0 Z.o20 .0805 5.65 .C26E .C-69 .19 .C536 .05.6

TrX4 .80 .rOU .1265 1.2C .0423 .C423 .01 .0e46 .C846
T7X4 .90 .435 .1390 .87 .C463 .C463 C.00 .0926 ,C9z6
T7X4 .95 .312 .1750 .62 .c5e3 .C583 C.UO .1166 .,166
TTX4 1.00 0.000 .1704 0.00 ,C56e *C568 C.OC .1036 .;136
T7X4 ' 1.05 .320 .1414 .64 ,C471 .C471 C.00 .0942 .G942
T7X4 1.10 .458 .1471 .91 .0490 .C490 .01 .0980 .0980
T7X4 1.20 .363 .1487 1.32 .0495 .C495 .02 .CS91 .C991
TTX4 1.30 .030 .1545 1.66 .C515 .C515 .03 .1030 .1030
T7X4 7.3.0 1.119 .1545 2.23 .0515 oC515 .06 .1030 .1030
TTX4 1.75 1.436 .1234 2.87 .C411 ,C411 .. 0 .C822 .0822
T7X4 Z.CO 1.732 .0966 3.46 .0322 .C322 .14 .0644 .0644
T7X4 3.00 2.Z8 .C805 5.65 .0268 .C26E .39 .0536 .0536
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TABLE A-IV, RINGTAIL CORRELATING PARAMETERS (Continued)

CONF MACH BETA FCT1 FCT2 FCT3 FCT4 FCT5 WCT6 FCT7 CMNC

T X 1 1.75 1.136 .1112 2.67 .0370 ,CeS6 1.39 .0741 .C572

TXl 2.OU 1.'32 .0992 3.46 U0330 ,C255 2.03 C0661 .0510 ST8XI 2.50 2.L91 .C891 1.58 .C297 .C229 3.56 .C594 .C458
78Al 3.ou 2're .G637 5.65 .0279 .CZ5 5.42 .0558 .C430
T6XI 4.00 3 .672 .C692 7.74 .0230 ,C178 1C.18 .0461 .C356
TBXI 4.50 4.387 .0628 8.77 .04C9 ,C161 13.C6 .CA18 .C323
T T, 2 1.75 1.q36 .1256 2.87 .C418 .C323 .93 .0837 .C646
ToX2 2.00 1.732 .1207 3.t .C4CZ .CJ1O 1.35 .0404 .C621
TaX2 2.50 2.Z91 .1026 4.58 .0342 .C264 2.37 .C685 .0529
TSX2 3.C0 2.a28 ,C878 5.65 .0292 .C226 3.61 .0585 .0452
T8X2 4.00 3.d72 .0698 7.74 .0232 .C179 6.78 .0465 .C3:9
T8X2 4.50 4.j87 .0642 e.77 .0214 .C!65 6.71 .0428 .U330
T3X3 1.75 1.436 .1413 2.87 .0471 .0363 .46 C0942 .0727
T8X3 2.00 1.732 .1266 3.46 ,C422 .C325 .67 .0844 .0651
TdX3 2.50 2.91 .1021 4.56 .0340 .C262 1.18 .0680 .0525
TBX3 3.00 2.828 .0876 5.65 .0292 ,C225 1.80 .C584 .0451
T8X3 4.CO 3.072 .0703 7.74 .0234 ,C180 3.39 .0468 .C361
T6X3 4.50 4.387 *C637 8.71 .0212 .0164 4.35 .0424 .C328

TIOXI 1.75 1.436 .1941 2.87 .0369 .C315 .94 .C739 .0630
TIOXI 2.00 1.732 .1736 3.46 .0330 ,Ci82 1.37 .0G61 ,C564
TIOXI 4.50 2.291 .1620 4.58 .0308 .C263 2.41 .0617 .0526
TIUXI 3.00 2.828 .1462 5.65 .0278 .C237 3.67 .C556 .U475
71OXI 4.00 3.672 .1091 7.74 .02C7 .LIT7 6.88 .0415 .C354
TIOXI 4.50 4.387 ,C988 8.71 .Clee ,C160 E.b4 .0376 .0321
TiOX2 1.75 1.436 .2102 2.87 *0400 CS41 .67 ,CEDC .0662
TIOX2 2.00 1.732 .2052 3.46 .3390 .C333 .98 .C781 .0666
TIOX2 2.50 2.,91 .1783 4.5t .0339 .C289 1.72 .0679 .0579
TIOX2 3.00 2.828 .1484 5.65 .0282 .C241 2.02 .0565 .C482

TIUX2 4.00 3 .472 .1111 7.74 .0211 ,C180 4.92 .0423 .L360
TIOX2 4.50 4.W87 ,C997 8.77 ,C189 ,C161 6.31 .379 .0323
110X3 1.75 1.436 .2379 2.87 .C453 .C386 .40 .0906 .C772
TOX3 2.00 1.732 .2138 3.46 .0407 .C47 .59 .Ce41 .0694
T1OX3 2.50 2.i

9
l .1753 4.58 .0333 .C284 1.03 .0667 .0569

TI10x3 i.00 2.62d .1493 5.65. .c84 ,C242 1.57 .0568 .C465
TIOX3 4.00 3.072 .1137 7.74 .0216 .C.84 2.95 .0433 C0369
TlOX3 4.50 4.387 .1015 e.77 .0193 .C064 3.78 .C386 .0329
T1191 1.75 1.436 .1244 4.78 .0236 .C215 .41 .C789 o0716
T1lXl 2.00 1.732 .1277 5.77 .0243 ,C220 .&C .CS10 .C735
ThAXI 2.50 2.91 .1113 7.63 .0212 ,C192 1.05 .0706 .0641
7IIXI 3.00 2.d28 .C92e 9.42 .(176 .C160 1.61 .0589 .CS34
TI1XI 4.CO 3.872 ,C701 12.9C .0133 .C121 3.01 ,C445 ,G403
TlIXl 4.50 4.387 .C63C 14.62 .C120 .C108 3.87 .0399 .0362
TUIX2 1.75 1.436 .1512 4.76 .0288 .C261 .24 .0959 .0871
TIlX2 2.00 1.732 .1341 5.77 .0255 ,C131 .36 .C851 .0772
TI1XZ 2.50 2.29t .1105 7.63 .021C .C190 .63 .0101 .0636
T1lX- 3.00 2.628 .C925 9.42 .C176 .C059 .96 .0587 .0532
TLIX2 4.00 3.072 .C705 12.9C .0134 .C21 1.81 .0447 .G406
TllX2 4.50 4.j87 .0634 .4.62 .012C .C109 2.32 .C402 .03c5
T1.X3 1.75 1.436 .1512 4.78 .C28e .C261 ,CB .0959 .C871
T11X3 2.00 1.732 .1271 5.77 .0242 .C219 .12 .0106 .0732
T11X3 2.50 2.291 .1108 7.63 .0211 ,C191 .21 .C703 .0638
TliX3 3.C0 2.*28 .0922 9.4i .0175 .C159 .32 ,C565 C0531

T1lX3 4.00 3.72 ,C713 12.90 .C135 ,C123 .60 .0452 .C410111X3 4.50 4.367 .C642 14.62 .0122 .C10 .77 .0407 .0369
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TABLE A-IV. RINGTAIL CORHIELATING PARAMETERS (Cor nued)

CLNF m ACH BErA FCTI FCTZ FCT3 FCT4 FCT5 FCT6 FLT? CCNh
T12X! .80 otOU .C376 .6C C66e8 ,Cj64 4.66 .C668 .0364
T X 1 .9O .,435 .0157 .43 .027q .r 1 _; A .0- l .

.3AL .' ,]12 .C163 .31 UC2eg .Ci5e 1.26 .028g .0158
TL XL 1.00 0, tC .C149 O.GC .0UO6 C!44 C.00 .C264 .0144
(2Xl -. 05 .2U .C!8e .3i .0334 .C182 1.32 .C334 .ftPF
T.2,1, . .456 CiO .4! .Cj78 .C206 2.72 .0375 .C2C6

Yix2 i ..30 .0, .C233 .83 .0414 .C22b 8.94 .0414 .C2Z6
,12xi ,.50 i..18 .298 1.11 .0529 .Ci8g 16.20 .0529 .0269
Tl2x: .?s 1.436 .C2y5 1.43 .0524 C286 26.73 C524 .C2e6
T11Xl 2.00 1.732 .C258 1.13 .C458 .C250 38.88 .0458 .C250
112X1 2.50) .-';l.2 2.Zl .0C'0 .C221 68.05 C04f5 .0221
112X1 3.00 2.d28 .C194 2.*2 .U344 .C!88 103.70 .C344 .0168
T12X2 .80 .•O0 .C392 .6C .0696 .C3eO 3.33 .0696 .C3eO
T12x. .90 .,435 .C299 .43 .0531 .C29C 1.75 .0531 .C290
T.2A2 .95 .312 ,C248 .31 .0440 .C24C .90 .C440 .0240
112X2 .. CU C.UO .C192 0.OC .0323 .C 76 C.CC .0323 .0176
T12 A 1.05 .ZO .C116 .32 .C2C6 .C112 .94 .020& .C112
r12X2 _.10 .q'58 .C133 .45 .0236 .0129 1.94 .C236 .C129
T12K2 .30 .. r3U .C324 .83 .0576 .C314 6.38 .C576 .0314
TL2Z2 .. 50 l..S .C358 1.11 .C636 Cj47 11.57 .0636 .C347
TI2XZ 1.7b 1.436 .C373 1.43 .0663 .0361 19.09 .0663 .0361
T12x? 2.00 1.732 .C323 1.73 .0574 .C313 27.77 .0574 .C313
T12XZ 2.50 2.292 .0286 2.29 .C5Ce .C277 46.6C .C506 .0277
T12A2 3.00 2.L22 -. C357 2.82 -. C634 -. C346 74.07 -. 0634 -. C346

T12X5 .80 .600 .C467 .6C .083C .C453 2.66 .Ce3C .0453
T12X7 .90 .105 .C318 .43 .056! ECJ08 1.40 .C565 .C308
T12X5 .95 .J12 ,C273 .3: .4es5 C.C64 .72 .C485 ,C264
T12XS 1.O0 0.000 .C178 C.OC .0316 .C172 C.00 .0316 .C172
I12X5 ;.05 .42C .0153 .32 .0272 .C!48 .75 .CZ72 .0148
T:2X5 1.10 .458 ,CO57 .45 .0279 .C152 1.55 .C279 .0152
TljX5 2.30 .•30 .C318 .83 .0565 .C308 5.11 .0565 .C3CS
T12X5 '.50 1.,18 .C345 1.11 .C612 .C334 9.25 .C613 .1334
T12X5 2.75 1.436 .C360 1.43 .0640 .C249 15.27 .C640 .0349
Tl2X5 i.CC 1.132 .C327 1.73 .0581 CiO7 22.22 .C581 C031?
T12X5 2.50 2.291 .C295 2.29 .0524 .C286 38.88 .0524 .C286

T12X5 3.00 2.o29 .C250 2.82 .0444 .C242 59.25 .C044 .C242
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TABLE A-IV. RINGTAIL CORRELATING PARAMETERS (Concluded)

UL MAL- ULIA FCT1 FCT2 FCT3 FCT4 FCT5 FC16 FLT7 CCNL

T13X& .80 .600 .0274 .AC .04e7 .C302 3.C7 .C649 .C4C2
T11-1.1 .70 .435 . al .5E cj2i .(L9 l.oZ .0429 .C266
T13XI .95 .jl2 .C060 .41 .0106 .CC66 .63 .C142 .C088
113XL 1.00 0.G00 .0145 C.OC .0257 .C!59 C.OC .C343 .(,213
T13XI1 .G5 .320 *C15C .42 .0266 .C165 .67 .0355 .0220
T13XI 1.10 ,#58 .C163 .61 .0289 .C179 1.79 .0386 .C239
113Y! 1.30 .b3C .C153 1.IC .0272 .C16ý 5.88 .0362 .U224
T13X! ý.50 1.A18 .0196 1.4S .034E .C216 1C.66 ,C4 1.G2E8
T13XI 1.75 1.436 .C204 1.91 .U362 .CU24 17.60 .C4 .C2S9
T13XI 2.00 1.732 .C175 2.31 .0311 .C192 25.60 .0415 .C257
113XI 2.50 2.291 .0156 3.05 .0277 *C171 44.e0 .C369 .2Z29
TI3X1 3.00 2.628 .C135 3.77 .024C .C148 6e.28 .0320 .C198
T13A2 .80 .L00 .C374 .9C .0664 .C+12 2.00 .0886 .C549
T13X2 .90 .435 .C295 .5E .0524 .CJ25 1.05 .0699 .0433
T13X2 .95 .lZ .0225 .4L .04CC .C248 .54 .C533 *C33C
T13X2 i.00 O.UO0 ,C138 O.OC .C245 .C152 C.00 .0327 .C202
T13X2 1.05 .120 ,C142 .42 .0252 .C!56 .57 .C336 .C208
T13X2 1.10 .458 .0176 .61 .U312 .C.94 1.16 .C417 .C258
T13X2 1.30 .&30 .0251 1.1C .0446 .C276 3.83 .0595 .C369
T13X2 1.50 1.118 .C286 1.4S .0508 .C315 6.95 .0678 .C420
T13X2 L.75 1.436 .0272 1.91 .0483 .C299 11.47 .0645 .0399
TI3X2 2.00 1.732 .CZ39 2.31 .C424 *C263 16.69 .0566 .0:51
T13X2 2.50 2.e9l .0206 3.05 .C366 .C227 2S.21 .0488 .C3C2
T13X2 3.00 2.428 ,C173 3.77 .0307 ,C19C 44.52 .C410 .0254
T:3x5 .80 .600 .0309 .80 .0549 ,C340 1.46 .C732 .0454
TU3X5 .90 .435 .C335 .5e .C915 .C369 .77 .0794 .C492
T13X5 .95 .312 .0253 .41 .0'. .C278 .39 .0600 .0372
T13X5 1.00 0.000 40196 C.CC .0348 ,C216 C.00 .C464 .L2E8
T13X5 1.05 .220 .0148 .42 .0263 .C163 .41 .0351 .C217
713X5 1.10 .458 .C150 .61 .C266 .C165 .85 .0355 .C220
T13X5 1.30 .e30 .C294 1.1C .C522 C0324 2.81 .0697 .0432
T13X5 1.50 1.'18 .0309 1.49 .0549 .0340 5.10 .C732 .0454
T13X5 1.75 1.436 .C270 3.91 .04ec .C297 e.41 .0640 .C397
T13X5 2.00 1.732 .0239 2.31 .0424 .C263 12.24 .0566 .0351
T13X5 2.50 2.291 .C207 3.05 .0365 .C228 21.42 .0490 C0304
T13X5 3.00 2 .o 2 8 .0174 3.77 .0309 .C191 32.64 .C412 ,C255
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CONDITION I RINGTAIL LEADING EDGE MACH LINE IMPINGEMENT ON BODY BASE

o ,-2(C+E)

CONDITION 2 RINGTAIL LEADING EDGE MACH LINE IMPINGEMENT ON RINGTAIL
TRAILING EDGE AFTER REFLECTION ON BODY

2C
cot p A + 8 - 2

CONDITION 3 BODY BASE MACH LINE IMPINGEMENT ON RINGTAIL TRAILING EDGE

2E / ,

/
/

CONDITION 4 RINGTAIL LEADING EDGE MACH LINE REFLECTION FROM BODY SURFACE
AND IMPINGEMENT ON THE RINGTAIL INNER SURFACE CONCURRENTLY
WITH IMPINGEMENT ON BODY BASE.

cot (m) p
IF

(A - B) (C + E)2 +(A I)(C+E)>

C(A-I) -(A - B) (C + B) . ...

CONDITION S RINGTAIL LEADING EDGE MACH LINE IMPINGEMENT ON BODY BASE
AFTER REFLECTION FROM BODY AND RINGTAIL INNER SURFACE

cot , Xcos 2l- sin 28

- -cos 2 + X sin 26+- 2

WHERE

X- 2 (C + E)
(A i)

FIGURE A-2. FLOW CONDITIONS
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of ringtails in combination with bodies of revolution, Results of the analysis show ringtails to
be effioient stabilizing devices, when missile overall diameter is limited.
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st Ubje(t report:

Page SO, change ordinate scale designation to read

Page 42, Figure 12(b), add the ordinate scale designation
ACN (T13S-T13).

Page 42, Figure 12(c), add the ordinate scale designation

ACa
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