
VOL. 28, NO. 11, NOVEMBER 1991 J. AIRCRAFT 713

Experimental Investigation on the Effect of Crescent Planform
on Lift and Drag
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Lift and drag forces were compared for elliptic and crescent wing models at cruise and climb conditions in
the NASA Langley 14 X 22 ft subsonic tunnel. The force measurements were obtained for an angle-of-attack
range from - 3 to 10 deg at a Reynolds number (based on the freestream conditions and the average wing chord)
of about 1.7 x IO6. The experiment and the accuracy of the measurements are discussed in detail. In addition,
lift and drag measurements are summarized for high angle-of-attack conditions. The results indicate that, for
attached flow conditions, the crescent wing with its highly swept tips generated less lift-dependent drag than the
elliptic wing for given lift force, wing span, and freestream conditions. The drag reduction is thought to be the
result of a favorable influence of trailing wake deformation on the pressure distribution of the crescent wing.

Introduction

T HE purpose of the wind-tunnel experiment was to evalu-
ate the effects of a planar planform modification on the

lift-dependent drag of finite aspect ratio wings. Previously
published theoretical nonlinear, inviscid results predict lower
induced drag for a planar wing with highly swept tips than for
an elliptic wing for given lift, span, and freestream conditions
(e.g., Refs. 1 and 2). The reduction in drag is thought to be the
result of a favorable influence of trailing wake deformation
and roll-up on the pressure distribution of wings with highly
swept tips. These nonplanar wake effects are neglected in the
classical wing theory (e.g., Refs. 3 and 4).

The crescent wing has a continuously swept planform with
zero sweep at the wing root and 90-deg sweep at the tip.
Otherwise, it is completely identical to the elliptic wing. Thus,
the elliptic and the crescent wing have identical span and
span wise chord distribution (and, consequently, identical area
and aspect ratio). As a result of the sweep, the spanwise load
distributions of the two wings differ slightly. However, the
crescent wing performs better than the elliptic wing, according
to inviscid induced-drag calculations.

A low-speed wind-tunnel experiment was conducted to de-
termine whether the predicted induced-drag benefits could be
realized when viscous effects are included. Potentially, the
three-dimensional boundary-layer behavior on highly swept
surfaces increases viscous drag and, thus, could mask any
inviscid performance benefits due to the crescent shape. This
paper presents the experimental setup, accuracy, and results
for an elliptic and a crescent wing planform of aspect ratio 7.
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Drag Analysis
The familiar expression for the drag coefficient CD of an

untwisted wing with a symmetrical section shape at subsonic
conditions is

cl
irARe (1)

where CD>Q represents the zero-lift drag coefficient, CL is the
lift coefficient, AR the aspect ratio of the wing, and e the
Oswald efficiency factor. The second term on the right side of
Eq. (1) represents the lift-dependent drag coefficient CD>L.
Best cruise efficiency is obtained when the drag is minimized
for a given lift at CL = \ICD>QirARe. In this case, the lift-de-
pendent drag contributes 50% of the total drag, and it be-
comes clear that a reduction in this drag term contributes
significantly to an improvement in airplane efficiency. The
lift-dependent drag coefficient can also be written in the fol-
lowing form:

CD,L -
cl (2)

where Kp represents the profile-drag factor and Kt represents
the induced-drag factor. The term KjCi/(irAR) is called the
induced-drag coefficient CDti, and for Kf = 1.0, it represents
the minimum induced-drag coefficient from classical theory
for a planar wing with an elliptic spanwise load distribution.

For subsonic inviscid calculations, CD>Q = Kp = 0 and KI can
be determined from the slope of the linearized drag polar,
CD = CDti vs Cl. However, for viscous-flow calculations and
experiments, the slope of the linearized drag polar is not only
dependent on K, and AR but also on the value of Kp. The
individual contributions of Kp and Kt cannot be determined
easily. In Ref. 5, this problem was overcome by using a
laminar section shape for the wing. Inside the low-drag region
of the drag polar (the so-called drag bucket) Kp = 0 and, thus,
Kj can be calculated from the slope of the linearized drag polar
for the appropriate angle-of-attack range. In the present ex-
periment, the centerbody and the center wing panel (see Figs.
1) were obtained from an existing wind-tunnel model.6 This
dictated the turbulent NACA 0012 section shape for both wing
configurations. Therefore, in this paper the comparison of the
performance of the various configurations will be based on the
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Fig. 1 Geometry of elliptic and crescent wind-tunnel models.
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Fig. 2 Leading-edge boundary-layer transition trip on crescent wing.

value of the Oswald efficiency factor e. Future numerical and
physical experiments will concentrate on separating the vis-
cous and the induced-drag contributions to the lift-dependent
drag.

Experiment
The effects of a crescent planform shape on the lift and drag

characteristics were investigated by direct comparison with an
elliptical planform. The test conditions and two wing configu-
rations were identical to those described in Ref. 7. The elliptic
wing had a straight and unswept quarter chord, whereas the
quarter chord of the crescent wing was curved backward (Figs.
1). Otherwise, the two configurations were exactly the same.
Both had identical wing areas (S = 6.47 ft2), wing span
(b =6.74 ft), aspect ratio (AR =7.014), span wise chord dis-
tribution (constant for the center panel and elliptic for the
outboard panel), and section shape in the freestream direction
(NACA 0012). Also, both models had zero wing twist and zero
dihedral. The dynamic pressure, the unit Reynolds number,
and the Mach number of the freestream during the test in the
14 x 22 ft subsonic tunnel at the NASA Langley Research
Center were approximately 100 lb/ft2 , 1.8 x 106/ft and 0.27,
respectively. For a reference wing chord of 0.96 ft, this trans-
lated into a test Reynolds number of about 1.7 x 106. Note
that, in the experiment reported in Ref. 6, the center panel of
the wing is mounted on top of the cylindrical centerbody
without any fairing. This wing-body combination tends to
result in adverse aerodynamic interference between the wing

and the body.8 In the present experiment (as well as the high-a
experiment7), the adverse interference was eliminated by
adding a suitable fillet (see Figs. 1). This fillet eliminated
breakdown of the flow on top of the body ahead of the wing
(as confirmed by flow visualizations) and improved the flow in
the wing-body juncture by widening the angle between the side
of the body and the lower surface of the wing.

In order to obtain the results reported in Ref. 7 (and partly
summarized in this paper), the models were mounted on a
six-component internal strain-gauge balance providing axial-,
side-, and normal-force as well as rolling-, pitching-, and
yawing-moment measurements. The six-component balance
was sized to allow high-a measurements at the test conditions.
The objective of the experiment reported in this paper was to
measure accurately the lift and the drag force for attached
flow conditions (i.e., cruise/climb conditions). Consequently,
the models were mounted on a more sensitive three-compo-
nent strain-gauge balance providing axial-force, normal-force,
and pitching-moment measurements. The maximum load for
the present test conditions was reached at a = 10 deg with this
balance.

Boundary-layer transition was fixed on both models at 5%
of the chord (in the freestream direction) over the upper and
lower surfaces along the entire span. The trips consisted of
densely distributed carborundum grit with a nominal rough-
ness height of 0.008 in. The particle size was selected using the
method of Ref. 9. The width of the trip strips was 0.125 in.
Over the crescent-wing model, attachment-line trip strips were
located around the leading edge at about r? = ± 0.98 (Fig. 2).
These trips were oriented normal to the leading edge to ensure
transition of the leading-edge attachment-line boundary layer
along the highly swept tips.10 On the centerbody, the transi-
tion was fixed circumferentially at 3.0 in. downstream of the
nose. Flow visualizations confirmed transition of the bound-
ary layer at the trips.

Both configurations were tested right side up (high wing)
and upside down (low wing). To ensure invariant flow condi-
tions, both models were tested at the centerline of the tunnel-
test section and data were taken at 0.5-deg increments for an
angle of attack ranging from - 3 to 10 deg. Around a = 0 deg,
0.25-deg increments in angle of attack were taken in order to
determine the zero-lift angle accurately.

Windoff tares were carefully determined for each configu-
ration. The analog data signals were low-pass filtered (7.5 Hz)
to remove the effects of model and tunnel vibrations and
dynamic-pressure fluctuations. At each angle of attack, bal-
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ance readings were taken over a period of 20 s at a rate of 5
data sampling cycles/s. In the figures, each datum point repre-
sents the average value of these readings. The uncertainties in
the measurement of the lift and drag coefficients for the data
points are based on the accuracies of the internal balance, the
angle-of-attack measurement, and the dynamic-pressure
transducer. The balance was calibrated using the actual load-
ing combinations encountered in this experiment and the max-
imum errors were ± 0.26% of full axial load (100 Ib) and
± 0.13% of full normal load (600 Ib). The dynamic pressure
had an accuracy of ±0.04% of full scale (209 lb/ft2). The
angle of attack was determined with an electronic inclinometer
mounted in the nose cone of the centerbody. The uncertainty
in the angle-of-attack measurement was determined to be
± 0.025 deg. An error analysis indicates the following maxi-
mum errors in the lift coefficient CL and the drag coefficient
CD for a = 0 deg (see the Appendix): ACL = ± 0.001, ACD =
±0.0004. For a = 10 deg, ACL = ±0.002, ACD = ±0.0012.

In Figs. 3, the normal force FN and the axial force FA are
presented at zero-wind conditions. These plots provide an
example of the accuracy of the force measurements obtained
in the experiment. The forces should be zero at these condi-
tions. Small deviations from zero were measured for both
force components. However, these deviations fall within the
error band of the measuring system. Another indicator of the
quality of the experiment is the repeatability of the lift and
drag results. In Figs. 4, three separate sets of data for the
crescent-wing model are presented for the pertinent a range. A
comparison of the data shows the following repeatability:
ACL = ±0.001, ACD = ±0.0003. This repeatability is better
than the previously discussed error band of the three-compo-
nent balance.

The wind tunnel had a slightly expanding test section; there-
fore, the buoyancy correction11 for the models was negligible
and omitted. The solid-blockage and wake-blockage effects on
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the dynamic pressure11 were very small (and identical for both
models) as a result of the small size of the wing-body model
(maximum cross-sectional area of 0.93 ft2) relative to the
cross-sectional area of the test section (315.4 ft2 at the inlet
and 318.7 ft2 at the outlet). The only significant correction was
due to the walls of the closed-throat wind tunnel. The calcu-
lated downwash correction (including the wake-deflection ef-
fect) is Ao:wali = 0.154CL deg for the crescent wing and
A<*waii = 0.156CL deg for the elliptic wing. These predictions
are obtained with the surface-panel method of Ref. 12. These
wall corrections are not applied to the geometric angle-of-
attack readings to prevent contamination of the experimental
data with approximate corrections. The effect of the wall
correction on the measured lift-dependent drag will be esti-
mated in the discussion of the data.

The geometric angle-of-attack readings were corrected for
the measured flow angularity in the test section at the given
test conditions. An average flow angularity of Aanow = 0.075
deg (upflow) for both the elliptic- and the crescent-wing model
was measured at the centerline of the test section by compar-
ing the normal-force data for the model right side up and the
model upside down.

Results
In Fig. 5, the lift curves are presented for both wings in the

right-side-up position. The lift and drag coefficients were
nondimensionalized by the reference area of 6.47 ft2 and the
freestream dynamic pressure. The lift curves for both wings
were very similar; for CL > 0.5, both curves became nonlinear
under the influence of the viscous effects. Using the method of
least squares, a linear polynomial can be fitted to the data for
0<CL<0.5. The calculated lift-curve slope for the elliptic
wing is CLa = 0.0792 deg"1 and for the crescent wing

= 0.0789
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Fig. 6 Drag data of elliptic and crescent configuration (models right
side up).

In Figs. 6, the drag polars are presented for both wings in
the right-side-up position. The results show that the crescent
wing produced less lift-dependent drag than the elliptic wing
for most of the a range. For both wings, a change in the slope
of the curve was measured for CL >0.5. Equation (1) can be
fitted to the data for 0<CL <0.5. For the elliptic wing, the
resulting expression is

c , cl
D'° irARe

and for the crescent wing,

= 0.0129 +
irAR (0.875)

Cl

(3a)

<3b)

L/D

Fig. 7 L/D curves of elliptic and crescent configuration (models
right side up).

where the aspect ratio AR = 7.014. Thus, the Oswald effi-
ciency factor e improved by 3.2% as a result of the crescent
planform shape. The difference in the values for CAO is within
the previously discussed error band.

For a parabolic drag polar, the maximum lift-to-drag ratio
is

^ = 0.5
irARe

D,0
(4)

or (L/D)max = 19.57 (based on CAO = 0.0130 and e = 0.903)
for the crescent wing and (L/D)max= 19.33 (CAO = 0.0129
and e = 0.875) for the elliptic wing. In Fig. 7, the measured
L/D values are plotted as function of CL. The measured
maximum lift-to-drag ratio for the crescent wing was (L/
D)max - 19.63, whereas for the elliptic wing the measured
(L/D)max = 19.35. Thus, good agreement is shown between
the calculated values of (L/D)max and the measured values of
(L/D)max.

In Figs. 8 and 9, flow visualizations are presented for the
elliptic and the crescent model in the right-side-up position.
The surface-flow patterns in the form of titanium-dioxide
streak lines demonstrate that the streamwise patterns were
very symmetric with respect to the longitudinal axis of the
model for both wing configurations. The streak lines ran
nearly parallel to the longitudinal axis of the elliptic configura-
tion at both a = 0 and 7 deg. No flow separation was de-
tectable in the oil-flow patterns at these angles of attack. The
flow patterns for the crescent configuration were also very
symmetric at both angles depicted. However, in the wingtip
regions, the streak lines displayed a strong outward curvature
at a = 7 deg, indicating significant three-dimensional viscous-
flow effects.

In Figs. 10-12, the lift and drag results for both wings in the
upside-down position are presented. For 0<CL <0.5, the lift-
curve slope of the elliptic wing is determined to be CL>0i-
0.0791 deg'1, whereas for the crescent wing, CL>0i = 0.0789
deg"1. These values are virtually identical to those measured
for the models in the right-side-up position. In Fig. 12, the
drag data are presented. For 0< CL <0.5, the least-squares fit
for the elliptic wing gives

CD = 0.0129 +

and for the crescent wing,
irAR (0.911) (5a)

(5b)

The values for the Oswald efficiency factor are slightly higher
than those measured for the models in the right-side-up posi-
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a) Right wingtip, a = 0 deg

b) Left wing, a = 1 deg

c) Left wingtip, a = 7 deg
Fig. 8 Titanium-dioxide streak-line patterns over elliptic wing
(freestream direction from bottom to top).

a) Right wing, a = 0 deg

b) Right wingtip, a = 0 deg

c) Right wing, a ~ 1 deg

d) Right wingtip, a = 7 deg
Fig. 9 Titanium-dioxide streak-line patterns over crescent wing
(freestream direction from bottom to top).
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Fig. 11 Drag data of elliptic and crescent configuration (models
upside down).

tion. This improvement in the performance is also reflected in
the L/D curves shown in Fig. 12. For the elliptic wing, the
measured value for (L/D)max was 19.68 and the calculated
value (based on CD>0 = 0.0129 and e = 0.911) is 19.72. For the
crescent wing, the measured value was (L/D) max = 19.90 and
the calculated value is (L/D)max = 19.94 (CDO = 0.0128 and
e = 0.924).

In Ref. 7, the high-angle-of-attack aerodynamic characteris-
tics of the crescent and the elliptic configuration are discussed.
In Fig. 13, the lift characteristics are repeated for complete-
ness, whereas the drag polars for the two configurations are
presented in Fig. 14. Note that these results were obtained with
the less accurate six-component balance. The balance was
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Fig. 12 L/D curves of elliptic and crescent configuration (models
upside down).
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Fig. 13 Lift curves of elliptic and crescent configuration (models
right side up, 6-component balance).
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Fig. 14 Drag polars of elliptic and crescent configuration (models
right side up, 6-component balance).

sized to handle the static and the dynamic loads at stall and
poststall test conditions. In Fig. 13, the enhanced lift capabil-
ities due to the crescent shape at stall angles are clearly notice-
able. Flow-visualization studies indicate that this increment in
lift is the result of leading-edge, separation-induced vortex
flow over the highly swept tip regions of the crescent wing.7

The drag characteristics of the two wings at high angles of
attack were similar (Fig. 14). At a = 13 deg, the elliptic wing
reached its maximum lift capabilities and the drag increased
very rapidly for angles of attack beyond stall. For the crescent
wing the drag rise occurred at the stall angle a = 14.5 deg.
Note that at high (prestall) angles of attack (cx>10 deg) the
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crescent model produced slightly more drag at given lift coeffi-
cient than the elliptic model. This increment in drag is consis-
tent with the highly three-dimensional flow and the limited
trailing-edge separation observed over the outboard portion of
the crescent wing at these conditions.7

Discussion
The wind-tunnel results in the previous section illustrate the

performance characteristics of the elliptic and the crescent
model in terms of the lift-curve slope CLt0i and the Oswald
efficiency factor e at Mach number Mx = 0.27 and Reynolds
number Re = 1.7 x 106. In this section, these results are exam-
ined in more detail.

Induced-drag calculations are generally conducted using in-
viscid methods. The resulting value for the induced-drag fac-
tor KI cannot be compared directly with the experimentally
determined value for e, as explained previously. For the ellip-
tic model in the upside-down position, e = 0.911 for the lift
range 0 < CL < 0.5, whereas the e value for the model right side
up is slightly lower. Equation (2) shows that e is a function of
both Ki and Kp for a given AR. An analysis of the profile-drag
contribution to the lift-dependent drag using an airfoil analy-
sis method13 and strip theory indicates Kp = 0.00279 for the
elliptic wing and the pertinent CL range. (Because of the
three-dimensional boundary-layer effects, this calculation
method is not suitable for the crescent wing.) Now, the in-
duced-drag factor Ki can be determined. However, before-
hand, we must examine the previously omitted wind-tunnel
wall correction. The wall correction for the elliptic wing is
calculated to be Aawaii = 0.156CL deg. The corresponding lift-
dependent drag correction ACDjL = C^Ac^ii = 0.00272C£.n
Thus, the wall correction and the profile-drag contribution
appear to cancel each other and, consequently, K{ = \/e -
1.098 for the elliptic wing in the upside-down position.

The effect of compressibility on the induced drag character-
istics is often overlooked. According to the Prandtl-Glauert-
Gothert transformation, the following scaling formulas can be
derived to correlate compressible and incompressible (M^ = 0)
results:

CDJ = (QD,/)M = O/$ (6a)

'0 (6b)

)//3 (6c)

where /? = (1 -Mi)0-5.14 Consequently, the formula for the
induced-drag coefficient in relation to the lift coefficient re-

Table 1 Summary of results (models right side up)

mains independent of M^. However, for a constant reference
aspect ration/?* = (AR)M = 0 = 7.014, the induced-drag factor
is affected by the transformation as follows:

= ̂  (7)

0<CL<0.5

Configuration
Elliptic
Elliptic
Crescent
Crescent
Crescent

(L/£>)max
measured

19.38
19.35
19.63
19.71
19.47

CL,a,
deg-1

0.0793
0.0792
0.0789
0.0789
0.0792

CD.O

0.0128
0.0129
0.0130
0.0128
0.0130

e

0.868
0.875
0.903
0.908
0.906

(£/£»max
calculated

19.33
19.33
19.57
19.77
19.57

Table 2 Summary of results (models upside down)

0<CL<0.5

Configuration

Elliptic
Elliptic
Crescent
Crescent

(L/£>)max
measured

19.46
19.68
19.75
19.90

CL,«,
deg-1

0.0788
0.0791
0.0790
0.0789

CD,O

0.0131
0.0129
0.0130
0.0128

e

0.890
0.911
0.914
0.924

(L/£>)max
calculated

19.34
19.72
19.68
19.94

The resulting induced-drag factor at incompressible condi-
tions for the elliptic wing in the upside-down position is
(KI)M = Q = 1.098/0 =1.140 (M^ = 0.27). This experimentally
determined value for K/ is 14% higher than the KJ value from
classical incompressible linear theory. The cause of this dis-
crepancy is currently not well understood. Future numerical
and wind-tunnel experiments (including surface-pressure mea-
surements) must further concentrate on separating the contri-
butions of Kp and Kf to the lift-dependent drag.

For an unswept wing of AR * = 7.014 with an elliptic span-
wise loading at M^ = 0.27, the theoretical lift-curve slope is
CL,a = 0.0850 deg-1.14 The slope for the elliptic wing, as ob-
tained from the measurements, is CL>a - 0.0791 deg"1 for
0< CL <0.5 at the test conditions. Inclusion of the wall correc-
tion reduces this value to CL>a = 0.0781 deg-1. Thus, the ex-
perimentally determined value for the lift-curve slope of the
elliptic wing is less than the theoretically obtained value. In
part, this discrepancy can be attributed to viscous contribu-
tions. However, further study is required to explore such
effects as that of the centerbody on the lift curve.

In Tables 1 and 2, the complete data sets are presented for
the models in the right-side-up and the upside-down positions,
respectively. The results indicate that the lift-curve slope and
the zero-lift drag coefficient were hardly affected by the plan-
form shape or the model orientation. Only the Oswald effi-
ciency factor was significantly changed by both the shape of
the planform and the orientation of the model. Although the
differences in the values for e are small, the results indicate
consistently that the crescent model was more efficient than
the elliptic configuration in both the right-side-up and the
upside-down position. The improvement in the Oswald effi-
ciency factor was Ae = 3.9% for the models right side up and
Ae = 2.1% for the models upside down.

Concluding Remarks
A low-subsonic wind-tunnel experiment was conducted to

evaluate the effects of a planar planform modification on the
lift-dependent drag characteristics of finite aspect ratio wings.
Forces were measured and flow visualizations were conducted
to compare the aerodynamic characteristics of an unswept
elliptic-wing model and a crescent-wing model with highly
swept tips. Both models were tested in the right-side-up and
the upside-down position at low-to-moderate angles of attack.
The wind-tunnel results showed that, in the range of lift coef-
ficients 0<CL <0.5, 1) the lift curve and the linearized drag
polar were virtually linear, 2) the flow was fully attached over
both models, 3) the lift-curve slope was unaffected by both the
planform shape as well as the model position, 4) the Oswald
efficiency factor was improved by approximately 3.9% as a
result of the crescent planform shape for the models in the
right-side-up position, 5) this improvement in the Oswald
efficiency factor was about 2.1% for the models upside down,
and 6) both the elliptic and the crescent model generated less
drag for given lift in the upside down position than in the
right-side-up position. Additionally, at high (prestall) angles
of attack, the elliptic model produced slightly less drag for
given lift than the crescent model.

A study of the test accuracies indicates that the measured
changes in the performance are of the same order as the
maximum measurement errors. The largest single contribution
to the test inaccuracies comes from the error in the angle-of-
attack measurement. In the present test, the angle-of-attack
readings were corrected for an average upflow angle
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Aanow = 0.075 deg. The spanwise variation in the flow angu-
larity is difficult to measure and was not known for the
present test. This spanwise variation can greatly contribute to
errors in the measurement of the lift-dependent drag charac-
teristics. The introduction of Aanow provides only an average
correction and does not correct for the changes in the spanwise
load distribution as a result of possible angularity variations
across the test section. Thus, minimal and constant flow angu-
larity at the wing location in the test section is required to
determine accurately the lift-dependent drag.

More detailed experiments, including surface-pressure mea-
surements, are necessary to further explore the lift and drag
characteristics of wings with highly swept tips such as the
crescent wing.

Appendix A: Error Analysis
The uncertainties in the data are the result of measurement

inaccuracies in the balance normal force FN, the balance axial
force FA, the angle of attack a, and the dynamic pressure q.
Consequently, the maximum errors in the normal-force coeffi-
cient CN and the axial-force coefficient CA are the following
(neglecting terms of second and higher order):

(Al)

(A2)

where the A values represent the measurement errors. The lift
and drag coefficients are derived from CN, CA, and a. as
follows:

CL = CN cosa - CA sina (A3)

, = CA cosa + CN sin a (A4)

From Eq. (A3), and neglecting terms of second order and
higher, we obtain the maximum error in CL:

IACJ = I A C W I +a\CA\ + CA\Aot\ (A5)

where Aa represents the uncertainty in the a measurement. In
the same manner, the following expression for the maximum
error in CD can be obtained from Eq. (A4):

\ACD\ = IACU I +C N lAa l +a\ACN\ (A6)

Equation (A6) demonstrates the significant effect of errors in
the angle-of-attack measurement on the accuracy of the drag
coefficient. For negligible ACA and ACV, a relatively small
error I Ac* I = 0.1 deg will result in an error in the drag coeffi-
cient IACD I = 17 counts at a lift coefficient CL = CN = 1.0.

This will produce an error in the Oswald efficiency factor
\Ae I = 0.029 for an aspect ratio 7 wing with e = 0.9. Note the

uncertainty in the a measurement was ± 0.025 deg for the
experiment reported herein.
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