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1. SUMMARY

The objective of the program was to develop the technology and develop
techniques to reduce jet/flap interaction noise.

Externally blown flap (EBF) configurations were tested at one-fifth
scale in an outdoor static-test facility and at one-tenth scale in a large
acoustically-treated wind tunnel. In the static facility, noise was mea-
sured by eleven microphones on a rotatable arch. Noise in the wind tunnel
was measured by twelve microphones in a fixed array. Aero/propulsion forces
were measured in both programs. The static models represented two triple-
slotted flap designs, two conical nozzles, and a fluted mixer nozzle with
removable ejector. Many third-flap trailing-edge modifications, primarily
various types of porous and flexible edges, were tested, Blowing from the
third flap (top, bottom, or trailing edge), fairings covering the flap slots,
and variations in slot gap, trailing edge sweep angle, and nozzle position
were tested extensively. The configuration variables in the wind tunnel
test were flap setting, triple-slotted or single-slotted flaps, sweep angle,
and the use of a solid or perforated third flap.

The static test program showed the following noise reductions at takeoff:
1.5 PNAB due to treating the third flap; 0.5 PNdB due to blowing from the
third flap; 6 PNdB at flyover and 4.5 PNdB in the critical sideline plane (30°
elevation) due to installation of the ejector nozzle. The wind tunnel program
showed a reduction of 2 PNdB in the sideline plane due to a forward speed of
43,8 m/s (85 kn). The best combination of noise reduction concepts reduced
the sideline noise of the reference aircraft at constant field length by 4
PNdB.
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2, INTRODUCTION

Aircraft noise is one of the more serious problems confronting the
aviation industry. The recent DOT-NASA Civil Aviation Research and
Development (CARD) Policy study concluded thatbnoise, along with airport
congestion, will continue to be an extremely serious problem for the

foreseeable future,

The requirements that must be met are still evolving. Wwhen the work
reported herein was initiated, 95 EPNAdB at a 152.4-m (500-ft) sideline was a
typical STOL landing and takéoff eriterion. A 2.59-sq-km (1-sq-mi) 90-EPNdB
footprint limitation is now more common, Whatever the ultimate level or
type of noise criterion, it will surely be considerably more stringent
than the current FAR 36 for CTOL aircraft, which is of the order of 22
EPNAB higher than the 95-EPNdB/152.4-m criterion. Thus it is imperative
that aero/acoustic technology be advanced to provide a better understand-

ing of noise-generating mechanisms and their suppression.

STOL aircraft show promise of alleviating noise through the use of
higher-angle takeoffs and approaches, less runway length, and quiet engines.
The powered-lift systems associated with STOL aireraft, however, have uni-
que noise characteristics, In addition to increased engine noise levels
because of considerably increased thrust requirements, the powered-lift
systems themselves create additional noise sources. The externally-blown
flap (EBF) high-lift system, in which the flaps are deployed into the
engine efflux, introduces jet/flap interaction noise not encountered on
CTOL aircraft. The resulting noise level is higher than that created by
the jet alcne. Thus jet/flap interaction noise rather than jet noise

alone becomes critical in determining the achievable noise floor,

If one accepts unsuppressed jet/flap interaction noise, STOL air-
craft noise goals can be met only by employing large turbofan engines
with very high bypass ratios and extremely low nozzle pressure ratios.
wnile definitely feasible, these engines introduce aircraft performance,
control, and weight penalties. The purpose of the present program, there-

fore, was to explore jet/flap designs and noise suppression techniques
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which would permit the use of lower-bypass engines.

The program was conducted in five phases:

(1)
(2)

(3)

(%)
(5)

Preliminary analysis of proposed noise-reduction concepts.
Series 1 static model test program to identify concepts
warranting further development.

Series 2 static model test program., The intent of this program
was to optimize the concepts previously selected. It was ex-
panded to investigate the effects of changes in flap and nozzle
configuration,

Wind tunnel model test of forward speed effects.

Evaluation of noise and performance results in terms of inte-

grated effect on STOL aircraft noise.

The identification and description of noise-generating mechanisms and

their characteristics was an important consideration throughout the program.



3., BaCKGROUND
Description of the Problem

The objective of the program was to develop the technology and develop
techniques to reduce jet/flap interaction noise. The specific goal was that
the jet/flap interaction noise of the reference aircraft, described in sec-
tion 11, Application to Aircraft, not exceed 92 PNdB during approach and
takeoff at a 152.4-m (500-ft) sideline. Noise sources other than flap inter-
action, such as forward and aft radiated fan noise, turbine noise, combustion
noise, other engine installation noises, and their prediction and control
are not part of this study and are not considered further. Jet noise, however,
is influenced by the presence of the wing and flaps and is therefore an inte-
gral part of the study.

Previous experimental and theoretical stﬁdies of this type of aircraft
(ref. 1) have indicated that jet/flap interaction noise on a 152,4-m sideline
is usually more critical during takeoff than during approach and that the
maximum level is expected when the elevation from the sideline is about 0.524
rad (30°). This results from a tradeoff of noise source directivity, source-
to-observer distance, fuselage shielding, and extra ground attenuation. Thus
noise control emphasis should center on the jet/flap interaction noise charac-

teristics at this point in the flight profile,

Figure 3-1 shows the flap/jet interaction noise characteristics predicted
at the start of the program and compares them to the 92 PNdB goal. 4 Jet/flap
interaction noise level of 106 PNAB was predicted at takeoff. The curves re-
present the fully-corrected aircraft in flight; i.e., they include the effects
of ground reflection and absorption, hot jet, fuselage shielding, and forward
speed, These corrections, listed on pages 11-2 and 11-3, reduce the noise
level that would be predicted at static cold flow test conditions by approxi-
mately 4 PNdB.,

Figure 3-2(a) compares the predicted spectrum to a constant-noy 92 PNdB
spectrum. The latter is the ideal way to achieve the noise goal, in the

sense that a constant-noy spectrum requires the least reduction in QASPL.



Its significance is that it identifies those portions of the spectrum where
noise reduction is most important in terms of PNdB. In figure 3-2(b), the
humps at 200 and 2000 Hz indicate that these frequencies are the most
offensive portions of the unsuppressed 106-PNdB spectrum and thus should
receive the most attention. Reduction of a noise level by suppressing a

non-dominant noise source has extremely limited effectiveness.

Thus it appeared that a reduction of some 14 PNdB, with a minimum
penalty design, was required to obtain the jet/flap interaction noise goal
of 92 PNdB for the reference aircraft, Achievement of this noise reduc-
tion goal requires broad-band noise reduction over the frequency range of
50 to 10,000 Hz, with a maximum reduction of about 16 dB at 100 to 500 Hz,
This is equivalent to a 99% reduction of acoustic power, which, before the
reduction, is only 0.1-0.01% of the mechanical power of the jet. Noise
suppression of these dimensions is a formidable task, especially since the

flap system is exposed and cannot be muffled by introducing shielding or

attenuation between the source and the observer. The noise must be controlled

at the source, which dramatically increases the difficulty of the problem.
To efficiently accomplish noise reduction at the source requires that the
location of the source be known, that the physical phenomena creating the
noise be understood, and that the eritical noise-producing parameters be
identified. The task is far more challenging than, for example, that of
reducing fan or turbine noise on a gas turbine engine installation using

currently available techniques.
Noise Sources

The noise of an EBF system may be described as that generated by the
interaction between a subsonic turbulent flow and finite rigid surfaces. It
is thus dependent upon the flow characteristics and the geometry of the sur-
faces., Many theoretical studies and experimental investigations, reported
in the literature, attempt to identify the relevant sources. The general

problem is treated by Curle, reference 2, and others,

Figure 3-3 depicts the flow field around a nozzle/wing/flap, with the

associated noise sources, Mixing with the freestream as it goes, the jet



leaves the nozzle, impinges on the flaps, is turned and partially diverted
through the slots, convects over the flap surfaces and leading and trailing
edges, and leaves the last trailing edge from the upper and lower surfaces
to become a free jet again. Its shape changes from a circular cross-sec-
tion to a thin wide sheet with some spanwise flow, which is reduced by
forward speed., The peak velocity experiences little decay from its value
at the nozzle exit but the presence of the flaps causes a significant in-
crease in the turbulence level of the flow. The noise generation model of

the jet/flap interaction process is shown schematically in figure 3-4,

The totality of the sources shown in figure 3-3 is referred to herein
as jet/flap interaction noise - the noise produced by the jet and by its
interaction with the flaps. A subset of the sources, comprising slot trail-
ing edge noise, slot jet noise, and flap upper surface scrubbing noise, is
termed slot exit flap interaction noise. It is convenient to distinguish
this source from others because of its aft directionality and different
response to forward speed, as discussed in section 9, Wind Tunnel Acoustic
Results.

Estimates and rankings of the various sources have been attempted by
Hayden (ref. 3). He concludes that for a triple-slotted flap design similar
to the baseline used herein, at takeoff flap setting, trailing-edge noise on
all three flaps is the dominant source, flap whole-body noise is a secondary
gource, and little data are available to rank leading-edge noise. Fink (ref,
4) concludes that leading-edge noise is not a significant EBF noise source,
He deduces this from velocity exponents and spectrum shapes. Dimensional
arguments lead him to conclude that scrubbing noise and trailing-~edge noise
are the dominant sources. He also speculates as to the presence of an
additional unidentified aero-acoustic source, Sophisticated acoustical
analyses by Ffowes Williams and Hall (ref. 5) evaluate the acoustic charac-
teristics of an edge in a turbulent subsonic flow. They conclude that this
could be a significant noise source. Potter (ref. 6) considered
that the primary source of noise for a single small airfoil in a turbulent
subsonic flow was the trailing edge, and went on to test trailing edge con-

figurations which might reduce the noise. Numerous other studies of the
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acoustic radiation characteristics of single airfoils immersed in subsonic

turbulent flow have been made.

BEvaluation of these analyses and references led to the conclusion that
the dominant noise source was the third (last) trailing edge and that the
other trailing edges, leading edges and slots, whole-body effects, as well
as the distorted and deflected jet, also contributed to the overall noise
level but in a secondary manner., Consequently, the emphasis in the program

was placed on reducing third-flap trailing-edge noise.
Jet/Flap Interaction Noise Control

At the inception of the program few attempts had been made to control
the noise generated by the interaction of a turbulent subsonic flow with
edges, discrete airfoils, and wing-and-triple-slotted-flap arrangements
other than by reducing mean flow veloecity., The range of possible noise~
suppression approaches includes:

Reducing noise generated at the source, by decreasing the
efficiency with which the mechanical power of the stream

is converted to acoustic power.

Changing the noise spectrum to shift acoustic output to less
annoying frequencies.

Changing the acoustic directivity pattern to direct the noise
away from ground observers.,

Absorbing or scattering the noise energy after its generation.

The noise-reduction concept areas described below emerged as having

the begt potential for development to practical application on EBF aircraft.

Jet modification.~ Jet characteristics are determined by the nozzle

configuration (conical, mixer, or ejector/mixer), nozzle size, and engine
cycle (nozzle pressure ratio). These features, together with the wing
and flap geometry, determine the mass flow rate, veloeity, target point,

and the turbulence level and scale.

Wing and flap geometry.- Geometric variations are of two types. The



first concerns the gross physical features of the nozzle, wing, and flaps,

including nozzle/wing/flap axial and vertical spacing, nozzle pitch into the
flaps, and flap sweep; wetted area, and deflection angles., The second con-
cerns the detailed design of the flaps: triple-, double-~, or single-slotted,

cross-sectional shape, and &pacing.

Flap modifications.- Modifications to flap edges and scrubbed surfaces
can change the acoustic transduction process and reduce the acoustic radia-
tion efficiency or the aerodynamic inefficiency. The modifications may be
passive or active, Passive modifications include the incorporation of
trailing edge serrations, compliant materials, and porous materials, Active
modifications involve secondary blowing from the flap, which can stabilize
the turbulent boundary layer shed from the trailing edge and reduce unsteady
wake formation,

The static test program was designed to explore the concepts identified

above. The wind tunnel test program investigated the effect of forward speed

on jet/flap interaction noise.
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4, STATIC TEST DESCRIPTION

Facility

The static test facility, pictured in figure 4-1, consisted of the
model test rig, centered on a 15.2-m (50-ft) diameter concrete pad, and
a control center some 50 m away. The major elements of the facility are

shown schematically in figure 4-2 and included:

° The air supply system.
The model support system.
° The microphone arch.

The data acquisition system.

Continuous airflow from remote compressors was supplied to the site
through a 15.2-cm (6-in) diameter delivery pipe at rates up to 8.16 kg/s
(18 1b/s) at 516,000 N'/'m2 (75 psig) and ambient temperature., The supply
line branches into 15.2-cm and 10.2-cm (4-in) diameter air lines with flow
control valves that regulate flow to the nozzle and trailing edge slot.
The nozzle supply system consisted of a support trapeze, conical diffuser,
two mufflers, and transition duct. The nozzle and mufflers were isolated
from the rigid supply lines by a rubber duct section and were supported
by flexures so that nozzle thrust and side load could be measured by load
cells., The 10.2-cm flap-supply line was similarly configured, less the
trapeze, and used flex hoses between the line manifold and the flap to

minimize contamination of the lift measurements.

The wing/flap model was mounted vertically to eliminate underwing
impingement of the turned jet on the concrete pad. Load cells in the sup-
port structure provided data for the determination of wing/flap lift,
drag, and side loads.

Eleven microphones were mounted on a 6.1-m (20-ft) radius on the
semicircular powered arch, which could be positioned at any elevation
angle from underwing (flyover) to overwing.

The control center, building L-7, overlooks the lighted test site,

figure 4-3, and houses the data acquisition and reduction and airflow

control systems.
4oy



Instrumentation and Data Handling

Aero(grogg;sion instrumentation.- The airflow measurement system in

both the 15.,2-cm and 10.2-cm supply lines used a sharp-edge orifice plate
with pressure transducers to measure differential pressure. Orifice air-

flow temperature was measured with a nickel resistance grid.

Primary nozzle pressure ratios were obtained by manifolding the out-
put of four total pressure probes and four static pressure probes located
Jjust upstream of the nozzle. Onc chromel-alumel thermocouple was mounted
in the area to provide temperature data. Two total pressure probes were
installed in the 10.2-cm line at the third flap to establish trailing edge
pressure ratio. A total pressure probe was held at the blowing-slot exit
during system check-out to relate the readings of the two probes to the
exit total pressure. Trailing edge air temperature was measured upstream
of the flex lines.

Nozzle forces in the axial and vertical (relative to the wing) direc-
tions were measured with two Toroid model 36-233 load cells installed,
respectively, at the first bend along the air supply centerline and in
the horizontal plane just upstream of the nozzle attachment flange. Six
Toroid loadcells measured wing/flap drag (two cells),llift (three cells),
and sideload (one cell). '

A T3~-tube total pressure rake was installed, when degired, at the
model trailing edge to measure wake profiles normal to the surface, The
pressures were routed through two 48-port scanivalves to two Statham

PM131 pressure transducers.

All instrumentation signals were cabled to the control center for
recording, monitoring, or test control. In addition, ambient pressure
and temperature were hand-recorded for manual entry into the data reduc-

tion program.

All transducers were laboratory-calibrated prior to the test program
and calibration checks were performed after installation. Tares for the
nozzle and wing/flap gsystem were established prior to each test series.

4.2



Aero(grogg;eion data acquisition and reduction.- A block diagram of

the data system is shown in figure 4-4, The upper portion of the figure
shows the elements relating to receiving and recording aero/propulsion
data, The aero/propulsion data were recorded over a 5-second period dur-
ing the 30 seconds of stabilized operation established for recording the
acoustic data. The analog éiénals frém the aero/propulsion transducers
were conditioned and then transformediin%o a serialize&4digita1 pulse
train by the pulse code modulation (?CM)isystem, EMR 371-81, The pulse
train was recorded on one channel of the Honeywell 7600 analog magnetic

tape recorder.

The equipment shown on the right side of figure 44 and in figure 4~5
was used for quick~look data péduction. The maltiplexed signal from the
PCM system feeds a demodul#tins/ﬁigitizing system which can present any
one of ten selected aero/proﬁulsion parameters 6n g digital display unit
in engineering units in real time, The ten parameters were also processed
by a data coupler which formatted the data and sent it to a digital printer,
a digital tape recorder, and a paper-tape punch. The printer provided an
on-line look at the measured data, the digital tape was a back-up to the
PCM data on the analog tape, and the paper tape was used as an input to the
adjacent computer terminal, which provided final performance data on-~line

if desired.

The analog and digital mégnetic tapes were processed daily in the
Engineering Test Data Processing Center, as is shown schematically in
figure 4-6., In this process the PCM data from the aero/propulsion trans-
ducers were averaged and reformatted for use in the Data Processing Center
computer, Standardized tabular listings were prepared, and the data were
stored on digital magnetic’tg?g for machine-plotting or further analysis

as desired,

Acoustic instrumentation.- The noise signals were acquired by eleven

microphones mounted on the powered arch shown in figure 4-7. Bruel &
Kjaer model #1136 6,35-mm (0.25-in) condenser microphones were used, with
protective grids connected to BP&K model 2615 preamplifiers. This combi-

nation has a useful frequency range of 250 to 50,000 Hz, which is

43



compatible with the one-fifth-scale static model. Line driver amplifiers
with a flat frequency response of + 0.5 dB through 80,000 Hz were used to
power the 60-m long cables to the data acquisition equipment,

Foam windscreens, B&K model UAQ0237, were placed on the microphones to
minimize wind excitation of the diaphragms. Microphone vibration was re-
duced by lining the microphone ring clamp with foam and wrapping the
phenolic support with damping tape.

Fluctuating pressure measurements at the flap surface were measured
with Kulite model 1LQ-30-125-10F pressure transducers. The transducers
were glued to the flap surface as shown in figure 4-8, The transducer
locations are shown in figure 7-13, which shows wing/flap/nozzle sections
drawn to scale., Approximate locating dimensions for the transducers can
be scaled from the figure.

Prior to each test series a spectral calibration was performed in-
dividually on the following groups of equipment in the acoustic data
system: microphone and preamplifier; line driver and cable; amplifier;
recorder; and analyzer. A constant-level input was applied at each one-
third-octave~band center frequency from 100 through 50,000 Hz, and the
calibration of each band relative to the reference frequency of 1000 Hz
was established. Prior to each day's testing a Photocon model PC-125
acoustic calibrator was used to apply a known noise level at the reference
frequency of 1000 Hz to each microphone. The dB increment obtained at
1000 Hz was applied at all frequency bands. The Kulite pressure trans-
ducers wefe calibrated by applying a static pressure differential on the
transducer in a vacuum chamber., The static pressure differential was
converted to the equivalent dB value, which, combined with its associated

transducer voltage output, provided the required calibration value.

Acoustic data acquisition and reduction.-~ The acoustic data acquisi-
tion and quick-look data reduction systems are shown in the lower half of
figure 4-4., The quick-look system is also shown in figure 4-9. Using the
paper tape as input, it provided the on~line capability to obtain PNL,
OASFL, and the one-third-octave-band SPL's, Quick-look data for a selected
microphone were checked regularly during the testing.



The system used for final data reduction, outlined in figure 4-10,
uses the digital tape in combination with punched cards as the input.
Calibrations and standard-day corrections were applied first to generate
model~scale one~third-octave-band SPL and OASPL for each microphone. Each
model-scale level was then projected back to the source, scaled to the
full-scale four-engine configuration, and projected to a 152.4-m (500-ft)
sideline (or flyover) distance and to a 152.4-m radius, using standard-day
attenuation factors. The standard outputs (see fig. 4-10) list the follow-
ing information for each microphone: (1) model-scale one-third-octave-band
SPL and OASPL, (2) full-scale 152,4-m sideline or flyover one-third-octave-
band SPL, OASPL, PNL, TCF, and PNLT, (3) full-scale 152.4-m radial one-
third-octave-band SPL, OASPL, PNL, TCF, and PNLT, and (4) noy values for the
sideline/flyover spectra. Machine-plotted spectra and directivity plots
were available on request. The full-scale noise levels result from geo-
metric considerations only and do not include forward speed effects, shield-

ing, and other corrections necessary to simulate the full-scale aircraft,

Kulite surface pressure data were reduced by the same process, with

model-scale data being projected to the flap surface.
Models

The static tests were conducted on one-fifth-scale two-dimensional
wing/flap models, in two test series. Noise-reduction concepts that
appeared promising on the basis of literature search and analysis were
screened in series 1. Those found best were further optimized in series
2.

The noise-reduction concepts tested in series 1 were variations of
the flap and nozzle configuration defined in figures 4-11 and 4o12, de-
signated baseline A, Limited tests of baseline A were also conducted in
gseries 2. Other testing, however, indicated that lower noise and better
aerodynamic performance could be achieved with a different flap and nozzle
design. A second baseline, baseline B, shown in figures 4-13 and 4-14, was
therefore used as the starting point for much of the testing in series 2.

The airfoil sections of the two baselines are defined in appendix B.
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In addition to the flap contour, nozzle position, and flap deflection
differences seen in the figures, the baselines differ in the following

respects:
Baseline A Baseline B
Nozzle diameter, model scale 17.67 em (6.95 in) 20.20 cm (7.95 in)
Trailing edge sweep angle 0.281 rad (16.1°) 0
Third-flap gap Standard flap gap Reduced flap gap
(SFG) (RFG)

The nozzle diameter and sweep changes were introduced to bring Baseline
B closer to recent NASA aircraft study configurations., The reduction in the
width of the slot, or gap, between the second and third flaps resulted from
series 1 tests that showed the narrower gap to be beneficial, The third-

flap gap variations tested are listed below in percent of wing chord:

Baseline A Bagseline B
Reduced flap gap (RFG) 0.75% 1.2% (B
Standard flap gap (SFG) 1, B 2.4%
Enlarged flap gap (EFG) 3.0% -

In addition to the baselines and third-flap gap variations discussed

above, the following configuration variables were tested:

°® Third-flap trailing edge treatment and surface treatment
° PFairing over one or more flap slots

Internal blowing from trailing edge or from near trailing edge of
third flap

Trailing edge sweep angle

Interchange of conical nozzles between baselines
Fluted mixer nozzle with several ejector variations
Nozzle position relative to wing/flap

Removal of one or more flaps

Table 6-III liste in chronological order all of the configurations
tested. Figure 4-15 through 4-20 show, to scale, the location of the nozzle
with respect to the wing and flaps for the mixer nozzle tests and the tests

with conical nozzles in off-baseline positions.



Figures 4-21 through 4~29 are photographs of the third-flap treatments.
Details of materials and construction are given in figure 4-30 and table 4-I.
The flow-resistances of the feltmetal trailing edges (fig. 4~28), given in

rayls, are the manufacturer's nominal values for steady-state flow.

Figure 4-31 shows baseline A with the air supply lines to the third flap
for intermal blowing tests. The following slot positions and widths were
tested:

Position Width, model scale

Trailing edge 0.064% em (0.025 in)
0.127 em (0.05C in)

0.254 em (0.100 in)

Upper surface, 2.5 cm (1.0 in) from trailing edge 0.152 cm (0,060 in)
Lower surface, 2.5 em (1.0 in) from trailing edge 0.152 em (0.060 in)

The width of the trailing edge slot was adjusted by a series of screws
that deflected flexibie sheets which formed the upper and lower trailing edge
surfaces., A trailing edge assembly with a flush slot exit was installed for
upper or lower surface blowing. The assembly was symmetrical so that the slot

could be located on either surface.

The mixer nozzle, which had 24 lobes, and treated ejector are shown in
figures 4-32 through 4-34, The cylindrical mixing section of the ejector was
cantilevered from the inlet lip, which was attached to the centerbody by three
struts., The hardwall ejector had a sheet aluminum mixing section. In the
treated ejector the mixing section was formed of 30-rayl feltmetal., It was
covered with a 1.3-em (0.5-in) layer of flexible open-cell foam which in turm

was covered with a thin brass sheet,

One of the fairings used to cover the flap slots is shown in figure 4ozs5,

Segmented fairings covering individual slots were also used. All fairings

were taped in place with aluminum tape.
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Figure 4-21.- Compliant (rubber) T,E, for baseline A.
Polyurethane wedge, grade 60.



for baseline A.

wedge, grade 20 (coarse) nickel

E.

- Porous (metal foam) T

Flgure 4-22

Retiment



Pigure 4-23,- Perforated T.E. for baseline A. Brass sheet,
0.058-cm dia. holes, 18% porosity.




Figure 4-24,- Serrated T.E, for baseline A. Metal wedge,
teeth and gaps 0.32 cm wide by 3.23% cm long.

£



Polyurethane

grade 30

Open-cell

Figure 4-25.- Compliant (rubber) T.E.'s for baseline B.
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Retimet nickel foam wedges, grade 80 (fine) |

S 2

Brunsmet (perforated metal sheet with pressed

Figure 4-26,- Porous T.E.'s for baseline B.
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18% porosity

Bfass plate, 18% porosity, with rubber tip

Brass plate, 0.114-cm holes, 37% porosity

Figure 4-27,~ Perforated T.E.'s for baseline B.



T — oo oss o

- 30 rayl, installed

4.28,.~ Feltmetal sheet T.E.'s for baseline B,

4-35



e

Metal membrane with rubber bulb seal

Rubber sheet membrane with rubber bulb seal

Medium steelwool stuffing

Figure 4-29.- Interiors for porous, perforated, and feltmetal T.E.'s
with cavities, baseline B.



u{///-—-- Surface

-
v(vo" 5~_\

stuffing

Baseline A

Surface

stuffing

Trailing Edge Tip
.\\\\\\‘Ig’

Meubrane

Baseline B

Figure 4-30,- Third-flap sections and nomenclature.
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Figure 4-31.- Baseline A wing/flaps with air supply to thi Takeoff flap setting.

4-328




g
|
i

Figure 4-32,- Baseline B with mixer nozzle and treated ejector.
Landing flap setting.

4-39



*a[zzou JSXTN

Ce-f san3Td

Y4obo



Figure 4-34.- Treated ejector.
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FPigure 4-35.- Baseline A with one-piece fairing and T.E.

blowing.

Takeoff flaps.
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Table

4.I,~ Third-flap trailing edge treatments.

Type Sarface
Compliant
Porous
perforated
perforated

serrated

By Surface TIdent,

Covpliant
compliant
Compliant
Porous

perforated

Porous
Feltmetal

Feltwetal

Perforated

3a
3B
3¢
3D

"

38

3K
3L

3rd Flap Trailing Edge Treatwent
Series 3 Test
Materisl Description
Pelyurethane Wedge, Grade 60
Retimet, Metalfoam, Grade 20
Brase Plate, .058 cw Diaweter Holes, 18% Porous

" " " " " P

Serrated Metal Plate, Teeth and Gap .32 ¢ by 3.23 cm

Series 2 Test

Material Description

Sheet Rubber, Polyurethaue, Grade 60 -
Sheet Rubber, Westher Resiatant Shore 30 -
Sheet Rubber, Sponge, Open Cell -
Nickel Retimet, 80 Grade -

" " " " Hapd
Bress Plate; ,058 cm Dis. Holes, 18% Porosity -

” " " " " " " Hard

" « " “ " " " -

v " " v " " " Hard
" - " " » " " Hubber
Crescent Plate, .14 ce Dia, Holes, 37% Porosity Hard

" " " " " " " Rubber
Brunseet, Labeled 01301 & 266 -
Feltoetal, Rayl 11 -
Feltoetsl, Rayl 30 -

" —

" "o Rubber
Peltwetal, Rayl 48 -

Brass Plate, 0,058 em Dia. Holes, 18% Porcsity; Sheetrubber -
weather Remistant, Shore 30, Treiling Edge Tip.

" o " " " " " "

Stuffing

Hone
None

Hone

Steslwool, Xedium

None

Mewbrane Stuffing

3teelwool,
Steelwool,
Stesiwool,
Steelwool,

Stealwool,

Medium

Mediuw

Mediuw

oedive

"

Nedium

ORIGINAL PAGE IS
OF POOR QUALITY



Blank page

ol



5. WIND TUNNEL TEST DESCRIPTION

Facility

The facilities used for the wind tunnel testing were the Lockheed-
Georgia low-speed wind tunnei shown in figure 5-1 and the adjacent I-7
building, which houses the acoustic data acquisition equipment described
in the previous section. '

Wind tunnel.~ Figure 5-2 shows the general arrangement of the tunnel,
which has a closed loop and two test sections. The tunnel is powered by
a 6700-watt electric motor directly coupled to a fixed-pitch six-bladed
fan made of laminated sitka spruce. Tunnel q is controlled by varying
fan speed, Settling-chamber-to-test section static pressure differential,
measured by Baratron transducers with an accuracy of 0.1% of the reading,
is the source of the q measurement. The time-dependent variation in q is
negligible at low speeds and is about 4.8 N/b? at the high end of the range.

The test was conducted in the second and smaller of the two test
sections, which is designated the low~-speed section as distinet from the
V/STOL section. To minimize acoustic reflections and approach anechoic
test conditions the test section was lined with a 5.1-cm (2-in) thickness
of open-cell flexible foam, as shown in figure 5«3, The foam was glued to
sheets of plywood which were attached by drive-screws to the wooden floor
(including the turntable), walls, and ceiling of the test section.

Figure 5-4 shows the control and data recording area, which is adjacent
to the test sections.

A six-component pyramidal external balance system, shown in figure
5-5, is installed under the test section. The forces on the model are
restrained by links connecting the balance to precision weighbeams. Each
weighbeam is self-balanced by moving a jockey weight along the beam as a
function of the applied load. The position is measured by an optical
linear encoder to an accuracy of + 0.0127 mm. The electrical output of the
encoder is converted to the appropriate signal level by solid-state logic

for entry into the data acquisition system, Three ranges of balance readout

5-1



gsensitivities (high-resolution, basic, and extended-range) are provided to
accommodate a wide range of loads.

The overall accuracy of the balance has been calculated and checked

experimentally. The accuracies of the six components are approximately:

Strut-Supported Floor-Mounted

Full-Span Model Semispan Model

Lift Side Force + 44N
Drag Drag +1.8N
Side Force Lift #1335 N
Pitching Moment Yawing Moment + 1.4 m-N
Rolling Moment Rolling Moment + 1.4 m-N
Yawing Moment Pitching Moment 4+ 4.1 m-N

Acoustic data acquisition facility.~ The L~7 building, previously

deseribed, houses the acoustic data acquisition equipment and is located
approximately 200 m from the wind tunnel test section. This area was
manned during the test to acquire and partially reduce the acoustic data.
A direct communications link was installed to coordinate the testing.

Instrumentation and Data Handling

Acoustic.~ Twelve 6.35-mm (0.25-in) B&K model 4136 microphones were
installed in the test section as shown in figure 5-3, The microphones
were attached to the ends of 2.5-cm diameter wooden dowels approximately
0.5 m long which were supported horizontally from 5-cm diameter steel pipes
mounted to the floor or ceiling. Two arrangements of the microphones were
used, with all microphones located on a 2.44-m (8-ft) radius. For nozzle-
alone tests, the microphones were located as shown in figure 5-6 and for

all other tests as shown in figure 5-7.

The microphones were the same as those used in the static tests except
that BP&K model UA0385 nose cones, calibrated by the manufacturer, were
attached to the tips. The microphones were mounted so that the point of the
shield faced into the wind., The B&K microphone cables were connected to

line drivers which were located at the bases of the steel pipes. The line



drivers boosted the acoustic signals for transmission over the 300-m shielded
coaxial cables (type RG-58) which ran to the L-7 building. The data acquisi-
tion and reduction equipment in L-7 was identical to that described in sec-
tion 4, Static Test Description. Data processing and output were also the
same as in the static tests.

Tunnel relative humidity was measured with a hand-held sling psychro-

meter, Tunnel temperature was measured with normal wind tumnel instrumenta-
tion.

Aero/propulsion.~ The tunnel balance, previously described, measures

the 1ift and drag forces on the wing/flap portion of the model. These are
forces resulting from jet impingement on the flap and from freestream flow
around the wing and flap. The simulated engine was mounted non-metric from

the wing/flap model and balance. Nozzle forces were not measured.

Nozzle pressure ratio was measured by three total pressure probes
located 1.5 nozzle diameters upstream of the exit plane and referenced to
local tunnel ambient pressure. Nozzle airflow was measured using a standard
ASME sharp-edged o;ifice in the air supply system depicted in figure 5-8.
Temperature at the nozzle exit was assumed to be the same as that measured

at the orifice.

The data acquisition and reduction system in the wind tunnel was used
for all aero/propulsion data processing. The wind tunnel data acquisition
gystem, shown schematically in figure 5-9, is located on the operating floor
of the wind tunnel building adjacent to the control conscle area. The sys~
tem consists of the CDC 1700 computer main frame, high-speed paper tape
reader and punch, magnetic tape units, disc units, line printer, plotters,
digital displays, and other peripherals, The six~-component balance data,
pitch angle, tunnel flow conditions, and nozzle airflow and exit pressure
data were input into the digital multiplexer for data reduction and were
also displayed on the control console (fig. 5-4) and the digital display
rack shown in figure 5-10. The multiplexer fed data to the computer, which
was controlled from the teletypewriter. The domputer output was recorded

on magnetic tape and also provided on-line output of reduced data and plota.



Data reduction was accomplished by standard computer programs for such
parameters as CL and Vw. A new program was written to compute special-
purpose parameters such as /?’P and to assemble and print out the desired
data, Nozzle gross thrust was computed from the measured airflow, nozzle
pressure ratio, and supply air temperature, using a velocity coefficient of
0.995. PFor the static runs, g and d Fy were computed from the calculated
nozzle gross thrust and the measured wing/flap forces, For the forward-
speed runs, corrected CX and CL were computed by adding the measured CL and
CD and the appropriate components of the calculated nozzle gross thrust
coefficient, CT.

Models

Wing/flap and fuselage.~ Figures 5-11 through 5-13 show the basic model
and the variations tested. The model, built to evaluate military STOL trans-

ports, represents the baseline aircraft at one-tenth scale, The wing and
flap were mounted on the tunnel balance in either of two trailing edge

sweep positions, 0 or 0,26 rad (15°). The fuselage was mounted on the turn-
table floor, which was non-metric from the balance. Clearance was provided
where the wing passed through the fuselage shell. The wing and fuselage
were elevated 12.7 cm (5 in) above the foam to raise the fuselage center-

plane above the boundary layer.

The test section of the flaps comprised the inboard and center flap
segments shown in figure 5-11, a span of approximately 61 em (2% in) or 7
times the nozzle diameter of 8,64 ecm (3.4 in). This ratio of treated span

to nozzle diameter had given satisfactory results in the static test program.

The existing inboard and center flap segments were built up with metal
powder and epoxy to the contour of baseline B of the static tests. The out-
board segment was outside of the test span and was not reworked. The treated
third flap, which has a chord of only about 2.5 cm, was made of perforated
metal wrapped around a leading edge rod, stuffed with wire wool, and tacked
with solder along the trailing edge. Also shown in figures 5-11 and 5-13 are
the upper and lower fairing sheets that cover the second and third slots to

provide a gingle-slotted flap., The edges of the fairings were smoothed with



wax on installation., Flap angles of 0.576 rad (33°) for takeoff and 1.134
rad (65°) for landing were tested with both triple- and single-slotted flaps.

The nozzle was approximately centered on the flap test section, which
placed it near the inboard-to-center flap split line and associated brackets.
To minimize bracket noise, the bracket behind the nozzle was removed and the
inner ends of the hardwall flaps were supported by submerged dowels to the
corresponding inboard segments. The treated third flap extended across the

two segments in a single piece,

Nozzle and air supply.- The 8.64-cm diameter conical nozzle was sized
to simulate the scaled thrust of one baseline engine (344 N) at 1.3 pressure
ratio. A slip joint with an O-ring seal allowed the nozzle to move axially

to accommodate changes in wing sweep.

The air supply system is shown in figure 5-8. The piping was mounted
on the 3.66-m (12 ft) diameter turntable in the tunnel floor. The turntable
was non-metric but rotated with the model during pitch change. The riser
section of the supply pipe was faired, and a two-position mount under the
turntable floor allowed the piping to be raised or lowered several centi-
meters to hold the same impingement point when wing sweep was changed, For
minimum internal flow noise, most of the supply pipe downstream of the
mufflers was 15 to 20 cm in diameter, giving a duct Mach number of less
than 0.15 at 1.3 nozzle pressure ratio, and the bend radius at the top of
the riser was as large as possible, The two mufflers were similar to those

used in the static tests.
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Figure 5-1,- Aerial view of wind tunnel.
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Figure 5-6,- Microphone numbers and locations in
wind tunnel for nozzle-alone tests.
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Figure &5-11.- Models of baseline B and variations tested in wind tunnel,
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6. TREATMENT OF ACOUSTIC DATA

The methods used in developing the acoustic results presented in later

sections are explained below,
Corrections

Source-power correction.- A correction for the effect of ambient tempera-

ture and pressure on the noise produced by a jet discharging into an atmo-
sphere has been developed., The correction, referred to herein as the source-
power correction, is distinet from the correction for sound attenuation over
a distance as a function of atmospheric temperature and relative humidity.

The source-power correction is calculated as follows:

' Tamb 3 ,Pstd,2
AdB = B4 = 9B, p = 10 log (5:;3) (5;;;)

where T and P are absolute temperature and pressure,

The source-power correction was not included in the data reduction
computer programs., It has been calculated for all test runs and has been

incorporated in the results to the following extent (unless noted otherwise).

Corrected - PNL's, PNIM's, directivity plots

Uncorrected - Spectra

The corrections are listed in table 6-I and can be applied to the

spectra if desired.

Scaling.- The tests were conducted at nominal scales of one-fifth for
the static program and one-tenth for the wind tunnel program. The data
reduction computer programs used the nominal scgle values to calculate full-
scale noise levels and frequencies. The actual scales (based on nozzle size,
the most important factor in noise scaling) differed from the nominal,
especially in the static tests, which used three different nozzles, If it
is desired to compare full-scale results on the basis of the true full-
scale nozzle size, to eliminate nozzle size effects on noise the following

increments must be added to the data reduction program outputs.
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Wind tunnel tests - +0.2 dB
Static tests, 17.65-cm (6.95-in) conical nozzle 0.0 dB
Static tests, 20.19-cm (7.95~in) conical nozzle -1.2 dB
Static tests, 191-—cm2 (29.6-in2) fluted nozzle +1,1 dB

The size correction has not been applied to basic results or to spectra,
tabulated or plotted. The correction has been applied, however, in all

comparisons,

Ground reflections.~ It will be seen in the discussion of spectra that

reflections from the concrete pad cause peaks and valleys in the low-frequency
end of the static-test spectra. It is also shown that the perturbations can

be calculated and corrected for., This correction has not been applied.

Ground reflections affect not only the details of the apectrum but also
the absolute level of the épectrum and of the resulting OASFL and PNL, The
data from the jet-alone tests of the 17.65-cm conical nozzle were used to
develop an empirical correction for the effect of ground reflections on PNL,
shown in figure 6-1, Figure 6-1 is based on the assumption that reflections
to a mﬁcrophone directly above the jet are dissipated by refraction in the
jet and can be ignored. The figure shows the increment that must be added
to the PNL at any other microphone angle to correct it to the noise level of

the overhead microphone.

Except in section 11, Application to Aircraft, in which the effect of
reflection is considered in determining the PNL of the reference aircraf?i
under actua1 operating conditions, none of the PNL's or spectra presented
herein have been corrected for ground reflection. Thus comparisons of FNL's
or spectra at different elevation angles or fore-and-aft angles include the
increment due to the ground reflection difference as well as the increment
due to the directivity pattern of the configuration. Comparisons at the

same angular coordinates are considered to be unaffected by reflection.
Presentations

The basic acoustic data elements acquired in a typical run sequence of



the static test program are defined in table 6-II, The 237 static-test
run sequences produced about 250,000 data elements and the wind tunmel pro-
gram produced about 70,000, To be intelligible this mass of data must be
reduced to concise form and presented in tables and curves. Reduction and

presentation have three objectives:

Comparison of configurations
Establishment of accuracy and validity of data, including
winnowing out of wild points

Determination of operative acoustic mechanisms
Many presentations provide a mixture of the three types of information.

The presentations used in this report are described below in the context
of the static test program. The wind tunnel data presentations are similar,
with some differences due the different nature of the tests, It is important
to understand the difference Between the types of presentations, as they give

slightly different results in what appear to be the same circumstances.

PNLM, - Configurations are usually compared in this report on the basis
of maximum perceived noise level (PNIM), a concise measure that relates
directly to the objective of the program = the reduction of maximum sideline
PNL. The derivation of PNLM is shown schematically in figure 6-2 and is
explained below.

° The signal from each microphone was converted to‘PNL at standard day
(15°C, 70% relative humidity) for four TF3l4 engines at 152.4-m
(500-ft) sideline, or 152.4~-m flyover for tests with the microphone
arch in the flyover plane. No correction was applied for shielding

by intervening nacelles or fuselage.

PNLM is the maximum sideline (or flyover) PNL exhibited by any
microphone, The microphone with the highest PNL depends on the
directivity pattern of the configuration. Due to the increase in
distance to the sideline or ground at angles toward the nose or
tail of the aircraft, maximum PNL's always occurred on the central

microphones.
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Mogt configurations were tested at four Vj's, and a few at more
than four. In all of these cases PNIM was curve-fitted against
log Vj by least squares., PNIM was plotted against log Vj if fewer

than four Vj's were tested,
° PNIM wae read from the fitted or plotted curve at 150 and 250 m/s.

Static test chronology.- Table 6-II1 summarizes the perceived noise

results obtained in the static tests. Heavy lines indicate the end of each
day of testing. All configurations were tested at flyover, since configura-
tion effects are stronger in the flyover plane; in additionm, flyover is
important in the community noise problem, and flyover data are often directly
comparable to results reported in the literature. Extensivé tests were also
conducted at 0.524 rad (30°) below the wing, the approximate angle for maxi-

mum sideline noise.

Table 6-III lists PNLM at 150 and 250 m/s jet velocity, read from the
fitted or plotted curve; the exponent of Vj; the scatter of the PNLM's (the
average absolute difference between the measured and curve-fitted values) if
the curve-fit was used; and the microphone number of the maximum-PNL micro-
phone, The table includes only the two microphone arch angles that were
used in most of the tests ~ 1.572 and 0.524 rad (90° and 30°) below the wing.
Other angles were tested on only a few configurations; the results are pre-

sented in the discussion of directivity.

Spectrum tables,- PNIM is the most concise descriptor of the noise of

a configuration. At the other end of the scale, providing the most complete
acoustic data, are the tabulated spectra of appendix A,.which list curve-
fitted SPL's for five one-third-octave bands an octave apart (315, 630, 1250,
2500, and 5000 Hz), and curve-fitted OASPL, for all microphones for every
configuration tested in the static program., As is indicated schematically
in figure 6-3, the SPL's and OaSPL's were curve-fitted against log Vj by
least squares and the curve values at 250 m/s are listed., The tables also
list the VJ exponent and the average scatter of the data points about the
fitted line.



Spectrun and directivity plots.- Conventional spectrum plots and direc-

tivity plots are also presented in section 7, Static Test Acoustic Results,
and section 9, Wind Tunnel Acoustic Results, to define noise characteristics,
The spectrum plots show SPL vs center frequency, for the 24 one-third-
octave bands, In model-scale spectrum plots, the frequency scale is as re-
corded and the SPL's are standard-day values at the measurement radius of
6.15 m (20 ft). In full-scale spectrum plots, the frequencies are reduced
by the nominal scale factor (one-fifth for the static tests, one-tenth for
the wind tunnel tests) and the SPL's are full-scale four-engine values ad-
Justed for distance in accordance with the angle of the selected microphone,
Unless noted, spectrum plots are not source-power-corrected, Source-power
corrections for all run sequences are listed in table 6-I and can be applied

if desgired.

Directivity plots show full-scale four-engine sideline or flyover PNL
vs angle from the nose of the aircraft. All directivity plots are source-

power-corrected.

smoothed PNIM,- AS a means of reducing the scatter of the PNIM's about

the fitted curve, the directivity data for each Vj in the test sequence of
a given configuration were collapsed to a single directivity characteristic

and smoothed. The procedure is illustrated in figures 6-4(a) and 6-4(b).

Figure 6-4(a) shows a typical set of directivity plots. To define a
single smoothed characteristic, these data were plotted separately, on trans-
parent paper, and moved up and down until they appeared by eye to be super-
posed, as in figure 6-4(b). A single curve was then drawn through the full
set of points and transferred back to the individual plots, from which the
values of the smoothed PNLM's were then read. This procedure draws on more

of the available information than does the use of unsmoothed PNIM's.

Superposing the plots as described above assumes that the same Vj eX~
ponent applies at all microphone angles. This assumption ignores under-
lying acoustic mechanisms but gave good superposition, with no appearance

of bias due to VJ. It would have been informative to have displaced all



plots in accordance with the same Vj exponent (for a given run sequence) but

this was not feasible.

Comparing smoothed and unsmoothed PNLM curve-fits for 26 arbitrarily
chosen configurations showed that smoothing had little effect. On the
average, sScatter was reduced from 0.16 to 0.13 PNdB, VJ exponent was reduced
by 0.05, and PNIM was reduced by 0,19 PNAB at 195 m/s, The reduction in PNIM
comes about as follows: smoothing rejects PNL peaks that lie above the smoothed
curves; the crests of the smoothed curves, however, are usually flat enough to
span several microphones, at least one of which normally shows a PNL equal to
the smoothed peak; thus there is little tendency for smoothing to increase
PNINM,

None of the smoothing effects discussed above are significant. It is
concluded that unsmoothed PNLM's describe maximum noise levels about as well
as smoothed PNLM's, although the latter make use of more of the total avail-
able data. Only unsmoothed PNLM's are presented herein.

Statistical Treatments

Statistical treatments of the static test data are described below. The
wind tunnel data cannot be similarly treated. The influence of wind speed
precludes the use of a curve-fit of PNL vs Vﬁ, and the wind tunnel program,
due to time and cost constraints, did not include repeat runs of the same

configuration.

Variability within a run sequence.- The variability of the noise data

from any microphone during a given run sequence is excellent. This can be

illustrated in three ways:

Back~to=-back runs., On several occasions runs were repeated without
shutting down. =san example of the results is shown in figure 6-5., Both sets
of data have been corrected to a jet veloecity of exactly 195 m/s. The varia-
bility from run to run is indicated by the standard error, s, of the differ-
ences at the various microphones., In this case the standard error is 0,26 dB,

Standard error is calculated as:



(Ex)"
e

S = n-1

where x is the offset from the mean and n is the number of values.

Superposition. As is shown in figure 6-4(b), tight groups of points
are typically obtained when runs at four Vj's are superposed. Except at
the three aft microphones, where noise levels are inherently more variable,
the standard error of the four PNL's at a given microphone, averaged over
five randomly-selected directivity plots, turns out to be 0,26 PNdB, the same
value found in the back-to-back case.

Curve-fits at specific frequencies, Appendix A shows that variability
over the V'j range is even less when each microphone is allowed to seek its
own Vj exponent, The scatter of OASPL, and thus also of PNL, about the
fitted curve is typically + 0.1-0.2 dB; the corresponding standard error is
probably of the order of 0.1 dB or less.

Variability between run sequences.- Variability is slightly greater

when the data from run sequences on the same configuration tested at various
times in the program are compared. Figure 6-6 plots the PNLM's, at 150 and
250 m/s jet velocity and at 1.572 and 0.524% rad (90° and 30°) below the wing,
of all configurations with a significant number of repeated tests. The stan-
dard error is 0.31 PNdB, (The noise levels of the configurations shown

in figure 6-6 are discussed in section 7, Static Test Acoustic Results.
Configurations not tested repeatedly can be assumed to have similar standard

errors.

Confidence intervals.- Using the standard error just obtained, approximate-

ly 0.3 PNdB, confidence intervals applicable to the measured PNLM difference
between two configurations, X and Y, can be calculated for any desired con-
fidence level and for any combination of the number of repetitive tests of

X and Y, PFigure 6-7 illustrates the procedure, Confidence intervals are

listed below for a 90% confidence level,
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Confidence Intervals, PNdB

90% Confidence, s = 0,3 PNdB

No. of Tests Number of Tests of Configuration Y
of Config. X 1 2 3 4 5 6 7 8 9 10
1 . +1.0

2 0.8 0.7

) 0.8 0.6 0.6

4 0.7 0.6 0.5 0.5

5 0.7 0.6 0.5 0.5 0.4

6 0.7 0.6 0.5 0.4 C.4 0,4

7 0.7 0.5 0.5 0.4 0.4 0.4 0.4

8 0.7 0.5 0.5 0.4 0.4 0.4 0.4 0.4

9 0.7 0.5 0.4 0.4 0.4 0.4 0.4 0.3 0.3

10 0.6 0.5 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3

The table shows, for instance, that if two configurations, each tested
once, are compared, one can be 90% confident that the true difference in FMLL
is within + 1.0 PNdB © of the measured difference. Although baselines
were tested repeatedly, each treatment was usually tested but once on a
given baseline; in general, therefore, an uncertainty band of + 0.7-1.0 PNdB
mist be applied to measured treatment effects to insure 90% confidence in
the result., Thus the measured effects of passive treatments, usually less
than 1 PNdB, are too small te be reliably evaluated from a single test
of a treatment., The confidence interval can be reduced to + 0,4-0.5 PNdB,
however, by grouping similar treatments, as is done later, in the discus-
gion of flap treatment effects in section 7. The assessment of passive-
treatment effects without repeated testing would require a step improvement

in the state of the acoustic instrumentation art.



— 1 T : T —
' : : e =
, s SSSEaE S s tsuai oS easatnems
O sttt gl from b
i v S ies Thaar : nose, rad mas e S
AN e s s 1,572 e
o FEINGT IS
SSHE S : =
: e s aSae e e : , s SO
-1 = S ] e = s S e S
. S . o -
Correction for s e S 2,094 BRI SE
ground reflection, p—F————F K= e e v i =

PNdB e

-2

Y 0.4 0.8 1.2 1.6

Angle below wing, rad

Figure 6-1.~ Correction for ground reflection.



*g,WINd P833TI—~8AIMD JO UOT]BATIS(A

~*2-9 oaan3td

H. -
6L ="A .g”
. Ca
0. | 062 002 OGL 001
ON.F = .> u‘./ j i ¥
HINd = o . . > 8/m 062
. pue 06l 3®
¢ Lo SWINd —==  T77-9 3Tq%g
GhL = "A e P33 TI~2AIND
asou moxJ aT13uvy WIND .
aAmMD PajqTd
ro1d : .
A3 TAT309ITD . -} INd
Nd £ .
ozl = A .\\
7 7 ™
NG g ™ TT—ma e Td
TdSVO TdSVO0 TdSVO0 Tdsvo < 1450
Veqqgeeetaas | Ponqaseeetras | Veqaseectnas | YP1ase--luas CPUBQ 2AB}SO-PITYR—0UO
¥z x03 8,71dS
g61 oLt 47 0zl s/m ¢Fp

FF. 00 d

sceves N

(eT8ue 103 -y *I1F
mmmv *ou suoydoxoty

6-10



°V xtpusdde ‘II-V pue I-Y €3TQE3 JO UOTqRATIS -°¢-g ounITg

¥ xTpusdde ‘II~-Y puEe I-V s31qR] —» XXX TdsV0
XX

5/m oGz 48 |y 0o

TASVO PUB 8, TS < LY ocay

PoY}TF~eAIND | o 0%5

x*xx 2zH GL¢

062 002 061 001
12SYO (2zE 0006) (zH 0062) (zH oGzL) (2zH 0¢9) (zr Grg) 1195
12 pusd gl pusf Gl puseg 2l pusgd ¢ pued
N~ | ~/
N T~ 7[ Hd \ i @, T

T~

B

// N rH////l
TdSV0 ﬁm«o\/q \ 70 7 TISVC

vmqmm:.wﬂmL Peg3ge s buas ) \.ﬂ&%..r&m x\.v\mqmm..;ﬁm J spacq easgo0-prryy-su

12 8L GL 2L6] 12 8L GL 2L 6l L28L 6L 2L €12 8L G 2 6lw—pusg TS émwg

<61 oLl chu ozt o/m £

—.P seccedeccecs 5 L A@ngﬁ d0F N.|+~ ow..ﬁoH
89g) *ou suoydogoT

6-11




116

il

112

y~
- va 7
I’ =
SR W Y ¢ 3 T
—— - 7 F— — ZZ o
X

|

108 =

RN
1
L

PNGB, —

full scale, i

152, 4-m

savuil
T

flyover =

104 F

s

.}ﬁw"ﬁﬂ‘ ]

I3

> Smoothed curve

IRERES
i
N
3

/4%}’

AL
N

from superposed plot

100

M
i

s e fuweis sauba flbsits Dufieie st AOwS Puinpy suasps STSPE SPSHE s Sgo beiooa s Mgl Susa

0.4

0.8 1.2 1.6 2.0 2.4
Angle from nose, rad

(a) Individual directivity plots.
Figure 6-4.- Application of smoothing to directivity plots,




i
I
‘T et = e
T S

112 : ‘

|
i
|
I i i 8
T 3 h
UN
A T
<4 TR BRUSRENG N
f ENGENS us SNEN
}
il
|

108 ESEE=E B el e i SR
FNNdB, o+ ‘ : ; Eaaisaizas g i e peatl Rt
full scale, F-—— ] i f - S =
152.4-!11 B - IEESERe e i SEs e f - 156 fomt

flyover o v -
= & e S A Ramat EESE Pl s
10 e - X\

—_— ’7' o % DESEREY I
- 7 - —+ =

£ T L™ -
- Vs Run = -
- no, X -

n/s

100

jrdule)

Angle from nose, rad

(b) Superposed directivity plots.
Figure 6-4 .~ Concluded

6-13



112

e ESEnh
=5 aaat o} 5
108 = : 7 e
5 : —= g

104 E

PNdB, —

full scale,

152.4 m

flyover

100

96

92 DAY S S N i oy

Figure 6-5.-

1.2 1.6 2.0

Angle from nose, rad

PNI, repeatability in back-to~back runs.

vy = 195.0 u/s.



1R 1B FEN
1 M B EONSERLGTE m Tt 1 T o .
e e e e
e 1 I T T T T t IR RN b —
= e nu T I . + M
T T - IR REE ! 1
i

116 e e e B T R sngle below
Sa e = i : i 1j5.8 o wing, rad

Pt

1 T I

e S e e e
AR 142 S o 4.4 e

112 e e = vy = B0 /e

e 109.2 |

.57 IR SR — 1 1 - T : .
108 == e e =
o e e L " —E o

* Y i - —

-~ Test series T frrt =
= == 0 1 =E S

‘ 0 2 =EgeEemerre—ee
104 = o e e sl e e e

PNLM,‘ : “ v‘j't HH ' oy s {
PNGB g St R e g
t T T T T
] 1 T - T

100 = = ===t e s 1,572 =

e ' ===

96 = : ‘ = 2

S 92,2 e — s

92 =t S paves Sonen pesue 5e: = et b

- B/L 4, takeoff == B/L B, takeoff. i |B/L A, landing ———1
- =) Corr. to 17.65-cm | . S
e e e - n?zz}-e i ;:IT'F’: —- ]
88 p— iy MDD B s bpin pews s :::,tj:t:: s e I faie SOwS

Figure 6-6.~ Baseline PNLM comparisons and
long-term repeatability.

6-15



[0

Configuration X,

tested once gonfiguration Y,

tested once

(& Measured AN\ dB = 3.0 — 3= / s = 0.3 dp

5% of area

¢

|

90% confident

|
0.494 4B that true A::B) 1.645 8, = 0.494 4B
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confidence interval = + 0.8 dB for 90% confidence and N = 1, 2.

Figure 6-T.~ Derivation of confidence intervals.,



TABLE 6~I.-Source Power Correction, dB,

Test
ID
1=157 <0.1
169 0.0
213 =0,2
229 -0.3
271
279 <0.4
287 ~0.5
296 ) 0.1
324,
336  4+0.2
340\ +003
353
406 -0.6
4200 0.4
435/
439"
—009
443/
448
/-0.4
468.
474"
1 =0.2
482/
486 ; +0.1
490,
435 +0.,2
502
506 0.0
Run No.
1
15 +1.3
16
35 *0.7
36
51 +1.1

(To be added to tabulated data)
(a) Static tests

1-501 2-291", 2-606°
515, =01 299,10+ 61440+
522 5,2 339" 0.1 618" 5.0
536, 355/ 626
538 0.5 363% 0.2 630" Lo, 1
552 379. 634
556 ~0.6 451, 638 0.5
56T Lo.5 484 654/
573. 492 +0.4 658 4044
577 0.3 508 +0.2 676-
605/ 516 \,0.1 680" 0.2
614 +0.2 524.’ 705~
622 +0.3 526" 4.4 709 0.1
630 -0.4 530, 717/

640 +0.3 552 g5 725 =0.1
(1.572 rad) 540 35 0.2
640 40.1 542" ¢ 5 749
(0.524 rad) 544/ 51 0.3

2-173  =0.1 546%, 5 ¢ 757-
(1.572 rad) 554 - 765 =0.4
175 +0.2 556 | 777 -0.1
(0.524 rad) 568. 781 =0.2
230 40,3 510 g, 3 789 =0.3
240 40.2 578/ 197 0.2
260 40,3 586" 4. 4 801
(1.572 rad) 590, 809 0.1
260 +0.5 598 0.0 817,
(0.524 rad)

(b) Wind Tunnel Tests

52 100 152 174

55 +1.2 121 +1.0 159 +0.5 183 +1.0

56 122 160 184

76 +1.3 147 +0.7 168 +0.7 198 +1.2
148 1

;; +0.9 1?1 +0.8 1?2 +0.9 ;?? +0.9

2-825 0.0
833  40.1
841 +0.2
891
895" 0.3
909.
NN Lo.2
921,
929  4+0.3
941 +0.4
969.
1020 +0.9
(1.572 rad)
1020 +1.0
(0.524 rad)
1033 +1.0
232
249 +0.7
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T. STATIC TEST ACOUSTIC RESULTS
Jet Noise

Figure T7~-1 shows the variation of PNL with jet velocity for the five
nozzle and nozzle/ejector configurations tested without a wing/flap model in
the static program. The curves are for the microphone arch horizontal, in

what would be the flyover plane if the wing and flap were present.

Figure 7-1(a) compares the two conical nozzles, with the PNL of the
larger corrected to the area of the smaller., The curves agree with 0.7 dB
at the central angles, from 1,048 to 2.094 rad (60° to 120°) aft. The differ-
.ence of 1.5 to 3 dB at the extreme angles of 0.524 and 2,618 rad (30° and 150°)
may be attributable to the effect of nozzle size on noise refraction in the jet,

Refraction effects increase rapidly at forward and aft angles.

Figures 7-1(b) through 7-1(d) cover the fluted mixer nozzle, alone and
with the hardwall and treated ejectors. The five configurations are compared
at 195 m/s in figure 7-2. The treated ejector makes the mixer nozzle quieter
by about 1 dB, while the hardwall ejector makes it noisier by 1-2 dB; the
light sheetmetal mixing section of the hardwall ejector presumably responds to

internal turbulence and radiates its own noise.

Jet noise spectra of the smaller conical nozzle at two velocities are
shcwn in figure 7-3 for the same angles as the PNL-velocity curves of figure
7-1(a). The scales are shifted so that the two spectra for each microphone
remain high to relatively high frequencies, while the spectra at the forward
and aft angles fall off faster.

Baseline Configurations

PNLY, - Figure 6-6 compares the PNIM's of the two baseline configurations,
In this figure the FNLl's of baseline B have been reduced by 1.2 dB to cor-
rect for the larger and thus noisier nozzle of this baseline. It may be seen
that baseline B, initially thought to be quieter than A, is actually about
1.4 dB noisier at 0.524 rad below the wing at takeoff (takeoff flap setting,
250 m/s Vj)‘ The difference is larger, up to 2.0 dB, at other combinations
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of angle and jet velocity that are less significant to takeoff noise. The
aerodynamic advantage of baseline B more than offsets its higher noise,

however, as is discussed in section 11, Application to Aircraft.

Directivity.- Figure 7-4 shows the directivity patterns of the baseline
configurations at takeoff flaps and 195 m/s jet velocity. The figures plot
full-scale PNdB at 152.4-m (500-ft) sideline or flyover against angle aft of
the nose of the aircraft, for a series of elevation angles., Repeat runs are
plotted together to show the consistency of the data. The baselines are
compared in figure 7-5. A4ll points are corrected for any difference between
the actual jet velocity and 195.,0 m/s. The PNLM data just discussed were
curve-fitted over the range of jet velocities tested but the directivity
plots draw on only the 195-m/s runs.

The baseline A curves at 1.572 and 0.524% rad below the wing, figure
7-4(a) and (b), show runs 1-241 and 1-243 to be 1 PNAB high compared to the
rest of the data, for reasons unknown., These runs were therefore eliminated
from the PNLM repeatability plot, figure 6-6., The sequence containing runs
1-241 and 1-243 is also, however, the source of the O-rad and 1.048-rad
curves of figure 7-4(c); these curves have therefore been lowered by 1 PNdB.
The consistency of repeat runs in all other cases is excellent for both base-

lines.

When the baselines are compared (fig. 7-5), it is seen that baseline A
is quieter than baseline B by quite close to 2 PNdB over much of the underwing
hemisphere. The only significant exceptions are well aft of the wing, where

noise levels are inherently more variable.

In general neither baseline exhibits the two-lobed directivity pattern,
with a forward lobe from the jet and reflected jet and an aft lobe from trail-
ing edge noise, that might be expected., The two effects apparently combine to
yield a smooth peak Jjust forward of the wing.

Spectra.- Figure 7-6 compares the spectra of baseline A, takeoff flaps,
at the flyover microphone in seven repeat runs, The spectra from the first
two runs tail off fairly smoothly out to the highest frequencies, The remain-

ing spectra have a knee at 5000 Hz full scale, 25,000 Hz model scale, Atmo-



spheric attenuation is strong at these frequencies, so test temrerature and
relative humidity were checked to see if they might correlate with the
distinetion but no pattern was found. A1l temperatures were between -4°C and
+10°C (25 and 49°F) and all relative humidities were between 65 and 80%, with

no correlation between either factor and the presence or absence of the knee.

The peaks and valleys that are prominent at 50-200 Hz full scale and per-
sist to 500 Hz in figure 7-6 and the rest of the static-test spectra are
caused by ground reflection. Frequencies for maximum reinforcement and can-
cellation of direct and reflected signals have been calculated from the
geometry applicable to figure 7-6 and are compared to the observed frequencies

in the following table.

Interference Frequency, Hz, Full-Scale
Cancellation -

Calculated - 35 104 173 242

Observed (fig. 7-6)- =50 100 160 250
Reinforcement -

Calculated - 69 138 204 278

Observed (fig. 7-6)- 80 125 200 315

The agreement between the observed and calculated values is as good as can

be obtained with one-third-octave-band resolution.

Reflection effects become indistinguishable at frequencies higher than
those listed above, where multiple reinforcements and cancellations within
each one~third-octave band diminish the net effect. Except in figure 9-5,
reflection effects have not been corrected for in this report. Reflections
are constant at a given microphone and arch angle, however, so spectra are

directly comparable on this basis.

Additional takeoff spectra for the two baselines and for baseline A
with the fairing over the flap slots are presented in figures 7-7 through
7-11. Shifted scales are used so that comparable spectra at a given micro-
phone are grouped, while the spectra of the various microhpones are separated.

Microphone locations are defined in figure 4-7.
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Figures 7-7 and 7-8 show baseline A spectra: in the flyover plane at
two jet velocities in figure 7-7, and in the flyover and 0.524-rad (30°)
elevation planes at 195 m/s in figure 7-8. The effect of flap interaction
noise as distinet from jet noise can be seen on all but the most forward
and rearward microphones in figure 7-7., The shifted spectra at the two jet
velocities are approximately superimposed at the lower frequencies, where
flap interaction noise has its greatest effect, while the high-velocity
curve is about 5 dB above the low-velocity curve in the 3000-Hz range, where
jet noise is more important. The difference can also be expressed as a

higher velocity exponent for jet noise than for flap interaction noise.

From microphone 1 to microphone 8 the spectra in the 800-5000-Hz range
of figure 7=-7 become progressively flatter as one moves aft, then become
steeper again at microphones 9 and 10. Roll-off at 245 m/s varies linearly
from 6.5 dB per octave at microphone 1 (0.524 rad aft) to 3.0 dB per octave
at microphone 8 (1.832 rad aft). Roll~off at 170 m/s is consistently 0.5
dB per octave higher,

The effect of reducing elevation angle from flyover to 0.524% rad (30°)
below the wing, shown in figure 7-8, is primarily to flatten the spectra by
diminishing the hump at 315 Hz caused by flap interaction noise, Flap inter-

action noise is directed predominantly downward rather than to the side.

Figure 7-9 shows baseline B noise spectra at two velocities, 4 4-5 dB
spike appears at 120 m/s jet velocity at 2500 Hz full scale. The spike,
whoge cause was not determined, is submerged by Jjet noise at 195 m/s.
Otherwise the spectra patterns are similar to those of baseline A. The
similarity is also apparent in figure 7—10, which compares the spectra of the
two baselines directly. The main difference is that baseline B is noisier
than baseline A by up to 5 dB. When the difference between SPL and PNL is
considered, the average difference between the baseline spectra appears to
be consistent with the 1-2 dB difference in PNL noted in the discussions of

baseline PNLM's and directivities.

The final figure of the group, figure 7-11, shows the spectra of base-

line A in the floyver plane, with all slots covered by a fairing, Comparing



figures 7-11 and 7-7, the principal effect is a marked flattening of the
curves. Roll-off at 195 m/s is in the 2-4 dB per octave range, compared
to 3-6 without the fairing. Roll-off decreases back to about 1.8 rad aft
in both cases. The flattening is due to the reduction of flap impingement

noise, which peaks at the lower frequencies.

Figures 7-11 also gives an impression of shallower low-frequency
ground-reflection peaks and valleys than does figure 7-7. Comparing the

same microphones in the two figures, however, the differences are small.
Effects of Configuration Variables on PNIM

In the following discussion, as throughout the report, negative noise
increments indicate that the configuration was quieter than the baseline
and are favorable., All abbreviations, such as RFG for reduced flap gap, MNTE

for mixer nozzle with treated ejector, ete., are explained in appendix C.

Effects of flap treatments.- It is noted in section 6, Treatment of

Acoustic Data, that flap treatment effects are difficult to identify con-
clusively from single comparisons; the effects are of the order of 1 FNdB or
less, while the confidence interval for a 90% confidence level with a single
comparison is + 1.0 PNdB. Perforated and flexible trailing edges, however,
were tested repeatedly; they appeared to have favorable effects in the series

1 statis tests and were further explored in series 2. To achieve the lower
confidence interval that applies to repeated testing, all comparisons involv-
ing perforated, perforated and wire-wool stuffed, or flexible trailing edges
were grouped. In the perforated groups no distinction was made between degrees
of openness or between the presence and absence of a membrane, In the flexible
group all hardness grades were considered together. The results are shown in
table 7-I and are summarized in the table that follows this paragraph. Table
T-1 lists: treatment effects on PNIM by elevation angle and jet velocity; the
number of repeat tests involved for the baseline and the treatment; and the
applicable confidence interval, which averages + Q7 FNdB, The table below shows

only treatment effect, averaged over elevation angle and jet velocity.
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Sumnary of Flap Treatment Effects

Effect of Treatment on PNIM, PNdB
Test Perforated Perforated and Flexible

Baseline Series T.E.'s Stuffed T.E.'s T.E.'s
B/L A 1 -0.3 -0.6 0.0

B/L A + Fairing 1 -0.9 -1.4

B/L B 2 +0.4 +0.4 +0.4

B/L B + Pairing 2 +0.2 +0.1 +0.2

B/L & 2 0.0

B/L A + Pairing 2 0.0

B/L A + RFG 2 ~0.4

B/L B + MNTE + Frg 2 0.2 -0.1

Both perforated and flexible trailing edges showed definite promise in
series 1, Series 2 rescinded the promise. Treatments that were beneficial by
1-2 PNdB in series 1 were detrimental by about 0.5 PNdB on the new baseline
in series 2., Moreover, the gains achieved on baseline A in series 1 were
not duplicated on the same baseline in series 2, although the baseline PNIM's

were consistent in the two series,

The difference between series 1 and series 2 in the effect of treatment
on baseline A may well be real. It is shown in section 8, Static Test sero/
Fropulsion Results, that the forces on the baseline A wing/flap definitely
shifted between the two test series, with a corresponding change in the trail-
ing edge velocity profiles,

The flow field of baseline A was different in the two series, and the
difference may account for the change in treatment effects. The general con-
clusion that must be drawn, however, is that passive treatments may reduce PNLIM
by 1-2 PNdB under the most favorable flow conditions but may also be detri-
mental by up to 0.5 PNdB,

Effect of fairing.~ The effect or. PNLM of covering the flap slots with

a fairing is shown in table 7-II. The effect is substantial at a jet velocity
of 150 m/s, where flap interaction noise is less overridden by the noise of

the jet itself; the reductions at this jet velocity are 3-5 FPNdB at flyover



and 14 PNdB 0524 rad (30°) below the wing. At 250 m/s Vj’ jet noise is more
dominant, and the reduction is in the 1 PNdB range.

The Vj exponent of PNIM for baselines A and B are 7.0 without the fair-
ing, which is in the expected range for flap interaction PNL. With the
fairing the exponents are 8.1 and 8.8 respectively; these are typical of pure
jet PNL exponents (approximately 8.5 for the conical nozzles in the present
program). The fairing apparently reduces the flap interaction contribution
and makes total noise behave like Jjet noise in respect to Vﬁ exponent, The
exponent with the fairing, however, is surprisingly sensitive to the moderate

configurational difference between the baselines.

pffect of third flap gap.- Figure 7-12 shows the effect on PNIM of vary-

ing the width of the gap between the second and third flaps. The average

slopes of the curves (increase in PNdB for a 1%-wing-chord increase in
gap) are:
Baseline A Baseline B
1.572 rad below wing - 1.2 0.5
0.524 rad below wing - 0.7 0.2

The effect of a change in gap is seen to be about twice as great at flyover
as at the 0.524-rad sideline condition, and baseline A appears to be con-

siderably more sensitive to gap than baseline B,

Effect of mixer nozzle.- As would be expected, the mixer nozzle with

acoustically-treated ejector (MNTE) yields the greatest takeoff PNLM reduc-

tion of any of the configurations tested. This nozzle configuration signi-
ficantly reduces the mixed jet velocity, as is shown in the velocity-profile
curves of a later section, The following table shows the effect of the mixer
nozzle and treated ejector. Since the mixer nozzle has a primary area of

19 on (29.6 in2) compared to 320 em® (49.6 in2) for the 20.20-cm (7.95-in)
conical nozzle of baseline B, 2.2 PNdB has been added to the MNTE data to adjust
for the difference in nozzle size, The 2.2 PNdB corrects only jet noise; other
size-dependent corrections, such as increased trailing edge noise, inflow

noise, and jet turning noise, were not considered.
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Effect of Mixer Nozzle With Treated Ejector on PNIM

|

1.572 0.524
"angle below wing, rad (Flyover plane) | (3%0° sideline plane)
V5, /s 150 250 | 150 250
?Baseline B, takeoff
: Effect of MNTE, PNdB 4.4 5,8 §=3,2 ~4 .4
No. of tests: B/L,MNTE 743 2,1
‘ Confidence interval, PNdB +0.5 +0.8
é;éeline B + Fairing, takeoff -0.2 2.3
2,1
+0.8

Effect of sweep angle.- The effect of varying trailing edge sweep angle
from zero to 0.262 rad (15°) is available on baseline B, takeoff flaps, with

the standard third-flap gap.

are that sweep is favorable at flyover and unfavorable 0,524 rad below the

wing,

negligible,

Effect of Trailing Edge 3weep on PNIM

The increments are small, however, and the true effect is probably

As the following table shows, the indications

1.572 0.524
Angle below wing, rad (Flyover plane) | (30° sideline plane)
Vi, m/s 150 250 | 150 250 |
Affect of 0.262 rad T.E. sweep, PNdB -0.,7 -0.3 | +0.7 +0.2
No. of tests: swept, unswept 2,1 2,1
Confidence interval, PNdB +0.8 +0.8

Internally~-blown configurations.- Table 7-III shows the effect of third-

flap internal blowing on PNLM at 150 and 250 m/s primary jet velocity, va,

and on Vj exponent, Bleed flow as a percentage of total engine airflow (fan

plus primary) is shown in parentheses, assuming full spanwise coverage (wing-

span less 15% for fuselage etc.) of the reference aircraft.

Bleed percentages

up to 11.6% were tested but percentages above about 5% are unrealistic because

the fan bleed air ducts get too big in the critical segment between the fan

nozzle and the wing trailing edge.




The Vd exponents of table 7-III were calculated by curve-fitting PNIM
against VJ without regard to the velocity of the third-flap slot efflux; thus
the Vj exponent decreases when slot noise begins to make itself heard above
primary Jjet and flap interaction noise, since slot efflux noise is independent
of Vj' With the narrowest slot (0.064 cm), the Vj exponent begins to fall
off at a slot velocity of about 200 m/s. As the slot gets wider and louder
it makes its effect on Vj exponent evident at progressively lower slot

velocities.

At an engine nozzle velocity, Vj, of 150 m/s, zero-bleed jet/flap inter-
action noise is relatively low, and blowing from the third flap almost
invariably causes an increase in PNIM, regardless of slot width, location, or
velocity. The two decreases (0.2 and 0,3 PNdB) are small compared to the con-
fidence interval of approximately + 0.7 PNdB and cannot be considered

verified.

At a Vj of 250 m/s, approximately takeoff thrust, all slot locations
with triple-slotted flaps show decreases of about 0.5 PNAB at at least one slot
velocity. In three of these cases (the two narrower trailing edge slots and
the lower-surface slot) the decrease persists over a range of slot velocities,
which tends to show that the reductions are real, wWith trailing edge blowing,
the optimum slot velocity decreases as the slot gets wider; it is apparent
that trailing edge blowing reduces jet/flap interaction noise but the reduc-

tion is soon limited by the noise of the slot itself,

With the flaps faired over, zero-bleed noise at takeoff is lower than
with triple-slotted flaps, reducing the opportunity for noise reduction.
The nmarrowest trailing edge slot, however, still shows a decrease of 0.5 PNdB
at the optimum slot velocity. The wide trailing edge slot and the slots

upstream of the trailing edge show only noise increases,

1t appears that takeoff noise reductions of approximately 0.5 PNdB are
achievable with triple-slotted flaps with blowing from the third flap either
at the trailing edgeé or on the lower surface upstream of the trailing edge,
and thet similar reductions are achievable with unslotted flezps with trailing

edge blowing. The associated bleed requirements for full spanwise coverage



are in the range of 2 to 4% of total engine airflow. Blowing from the
upper surface was less effective than from the other locations and was

generally detrimental.

Surface Pressure Fluctuations

Surface pressure fluctuations along the nozzle centerline plane were mea-
gured on selected configurations by means of small high-fregquency transducers
shown in figure 4-8, Figure 7-13 shows the configurations tesited, the trans-
ducer locations, and the overall fluctuating pressure levels (OAFPL's) ob-
tained. The transducers and wiring failed progresgively during the tests,
due to the severe environment of the high-velocity jet, so the later tests

covered only a limited number of locations.

Figure 7-14 shows the model-scale surface pressure spectra at one jet
velocity for most of the configurations tested, Corresponding far-field
spectra from the flyover microphone are also included for comparison. The
figures are split into a first-and-second-flap sheet and a third-flap sheet

when necessary for clarity.
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(b) Microphones 6~10.

7-10. - Concluded.
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TABLE 7-II.- EFFECT OF FAIRING OVER FLAP SLOTS. TAKEOFF.

0.524 N

i

l

Angle below wing, rad
Vs u/s 150 250 150 250
Baseline A ‘
EffeCt on PNLM' "'305 -1«2 -1 oo +0‘2
No. of tests: faired, unfaired 11,2 4,2
Confidence interval, - 405 +0.6
Baseline B =443 0.0 -2.9 -0.9
704 2,1
+0.4 +0.8
B/L B + SFG + 0.262 rad sweep ~543 -1.1 -3.8 -1.9
+ 17.67~cm nozzle 2,1 1,1
+0.8 +1.0
Baseline B + wixer nozzle with | =245 -0.5
treated ejector 3.1
+0.8
| Average =3.9 -0.7 -2.6 -0.9

H
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8, STATIC TEST AERQ/PROPULSION RESULTS
Aero/Propulsion Performance

The evaluation of a wing/flap/nozzle configuration from the noise
standpoint involves its effect on aircraft performance as well as on
noise. The trade-off between noise and performance and their integration
into a single criterion are discussed in section 11, Application to Air-
craft. To provide performance inputs to the evaluation, nozzle and wing/
flap forces were measured in the static test program. Nozzle axial force
and vertical force (normal to the wing), and wing/flap forces in the wing
geometric axes, were measured with load cells; trailing edge blowing force
was determined from slot airflow, pressure ratio, and velocity coefficient.
These data were reduced to two performance parameters - jet turning effie-
iency and jet turning angle.

Turning efficiency and turning angle. - Turning efficiency, a signifi-
cant parameter in the evaluation of configurations, is the ratioc of the
momentum of the turned stream, in the 1ift-drag plane, to the nozzle exit
momentum. It is a measure of the viscous losses in the fi&p aystem and
of the diversion of jet momentum toward the tip and root of the wing, out
of the lift-drag plane. Turning angle is the angle through which the jet
is turned, in the same plane, as determined by the resultant force vector
on the wing and flap. Turning angle is a minor factor in configuration
evaluation. The derivation of turning efficiency and turning angle is
shown in figure 8-1.

Both parameters relate only to ﬁrimary nozzle momentum. Trailing
edge slot momentum, if any, was taken out in the calculation of turning
efficiency and turning angle and was put back in as a separate factor in
the evaluation of configurations.

Application of turning efficiency. - The static teats measured the
effect of configuration on turning efficiency and turning angle at zero

speed. To allow configurations to be compared at the critical noise
condition, after takeoff, the static results were combined with the wind
tunnel 1ift and accelerating-force (thrust minus drag) data, which define
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the characteristics of the complete three-dimensional wing throughout
the operating regime of interest. The principle was as follows:

° ILift and accelerating forces with and without a perforated
third flap were measured in the wind tunnel over the
appropriate operating range.

* Jet turning efficiency and turning angle, with and without
a perforated third flap, were measured in the wind tunnel at
zero forward speed.

® The proportionality of 1lift and accelerating force increments
to turning efficiency increments obtained in the wind tunnel
tests with the hardwall and perforated third flaps was assumed
to apply to all treatmenta. That is,

A(L, = (A&(L, rp) ) x

Fy)treatment perf. third flap, W/T

(A ’7'1‘) treatment, static'ris)/
(A(Vr)mﬁ.mndﬂm,ﬂw

Estimating 1ift and drag effects in this manner involves little
error for most of the treatments tested, which have minor effects on the
flow field, similar to the effect of a perforated third flap. The same
procedure had to be used in comparing the two baselines and their vari-
ants, however, as wind tunnel data on baseline A were unavailable,

Since the baseline configurations have markedly different flow fields,

the comparisons in these cases are only general guides.

Performance results, - Figures 8-2 through 8-5 show typical plots
of jet turning efficiency and angle. The data are summarized in table

6-IIT, which lists the efficiencies and anglea read from the curves at
150 and 250 m/s jet velocity. It can be seen that Jet velocity has
little effect in most cases.

The turning efficiencies of the baseline configurations and their



major variants are compared at takeoff and 250 m/s V& in figure 8-6.

The plot shows that the data are consistent and repeatable., For example,
tests of baseline B with 0.262 rad (15°) trailing edge sweep show a
total spread of 0.5% efficiency in three separate static test series.
Effieiendy is consistently slightly lower in the wind tunnel than on

the atatic rig, due presumably to minor differences between the models.

Pigure 8-6 also shows that baseline B is more efficient than base-
line A by 2.0% without a fairing and 4.5% with a fairing, and that the
installation of a perforated and stuffed third flap reduces the turning
efficiency of baseline A by 2.0%.

Bageline A in series 1. - Pigure 8-6 shows only the series 2

results for baseline A. The turning efficiency of baseline A was
approximately 5% lower in series 1 than in series 2, as is showm in
figure 8-7. As is indicated below, there is every reason to believe
that the difference is real and that it is due to the aenqitivity of
baseline A to small changes in the location of the wing and flaps
relative to the nozzle,

1. Consistency of force data. All of the force data are remarkably
consistent. Baseline B tracks across three static test series
and the wind tunnel tests; the differences between static rig and
wind tunnel data are consistent; fairing and treatment effects are
as would be éxpected; baseline A results are repeatable in series 1
and again in series 2; even the difference between the two series
is consistent in regard to fairing and treatment effects. The force
data appear in every way to be reflecting real conditions. '

2. Agreement with rake data. The total pressure surveys provide
independent verification of the force data. Figure 8-8 compares
the centerplane trailing edge velocity profiles measured in the
two series, The series 2 profile is fuller than the series 1 pro-
file on the lower surface and about the same on the upper surface.
If two-dimensional flow is assumed (same profile at all spanwise
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locations), integration of the profiles shows 13% more momentum and
turning efficiency in series 2 than in series 1. If axial symmetry
(of the upper-surface and lower-surface flows, separately) is assum-
ed, the corresponding difference is 21%. Although these calculated
differences are larger than the measured force difference of 5%,
they substantiate the existence of a significant change in aero-
dynamic performance.

3., Sensitivity to nozzle position. There is no hard evidence that
baseline A is more sensitive to small differences in the position
of the nozzle relative to the wing and flaps than baseline B but
the cross-sections (figs. 4-11 and 4-13) indicate that such may well
be the case, especially in regard to attachment of the spreading
Jet to the under surface of the wing. The Jet grazes a significant
extent of the wing chord in baseline A, as may be seen in the oil
flow patterns of figure 8-9. A small difference in nozzle height
or angle may have a large effect on attachment and on Coanda turning
into the flap cove, and thus on Jet spreading and viscous losses.
In baseline B, grazing is negligible, as is shown in figure 8-10.
The greater variability of baseline A is believed to be due to these

factors.

There is a possibility of mispositioning the wing/flap model rela-
tive to the nozzle, since the two were independently mounted. The
nozzle was installed on the air supply line, while the wing/flap was
adjusted by cranks from its own support based on plumb lines to a 1ﬁy-
out on the concrete pad, The adjustment of baseline A was checked in
series 2 as soon as its performance shift was known. Only the initial
positioning measurements were made, however, in series 1,

Although the effective mechanisms cannot be identified, it is sur-
mised that the flow changes causing the performance shift of baseline
A are also responsible for the change in the effect of treatment on
baseline A noise between series 1 and series 2. As is discussed in
section 7, Static Test Acoustic Results, treating the third flap
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trailing edge reduced baseline A noise by 1f2 dB in series 1 but yielded
no noise reduction in series 2, It is hypotheaized that the treatment-
effect differences are related to the perfbmunnce shift,

Flow Patterns

As an aid to better understanding the acoustic and performance
characteristica of the configurations tested, several techniques were
used to define the flow field for both the free Jjet and fho Jet in the
presence of the wing and flap. A 73-probe total pressure rake was used
to obtain velocity profiles in the exhaust wake at the approximate
locations indicated in the sketches on the velocity profile plota. The
rake was canted and rotated in azimuth to point the probes into the local
flow. Flap surface flow patterns were also obtained, using oil smeared
on the flaps, and tufts were used to determine flow direction and vortic-
ity in the exhaust wake.

Free jets. - Figures 8-11 and 8-12 show the non-dimensionalized
velocity profiles of the free jets for the 20.19-cm (7.95-in) conical
nozzle and the mixer nozzle with treated ejector. In figure 8-11 with
the 73-probe rake positioned across the mixer lobes and Jjust behind the
ejector, position 1B, the discrete wakes for each lobe are evident.

The peaks have disappeared 1% ejector diameters downstream at position
3B, As is shown by the profiles at positions 2 through 4, near where
the flap would be; the ejector decayer nozzle reduces the peak velocity
to approximately 0.75 of the jet velocity at the nozzle exit. This is
equivalent to reducing nozzle pressure ratio from 1.5 to 1.25, As is
shown in figure 8-12, there is no reduction in the peak velocity for a

conical nozzle.

Bagseline A. - The spreading of the exhaust flow on the flap is
shown in figure 8-13 for baseline A at a takeoff flap angle of 0.698 rad
(40°) with a wing sweep of 0.281 rad (16.1°) and a 17.65-cm conical
nozzle, The free jet characteristic is exhibited at positions 1 and 2,
but at positions 3 and 4 at the center of impingement the exhaust
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flattens and spreads, exhibiting a wall flow characteristie, still with
negligible reduction in peak velocity. At positions 5 and 6 with the
rake aligned with the flow, there is a considerable reduction in veloeity.
The profile shown in figure 8-14, which was taken in the first test for
the same configuration, agrees well with profile 4 of figure 8-13,

Figure 8-15, also for baseline at takeoff, provides a general defi-
nition of the exhaust flow directions over the wing as determined by
taping tufts to the upper and lower surfaces of the flaps. The approxi-
mate thickness and shape of the jet, as described by the 10%-velocity
lines shown, were measured using a hand-held wand with a tuft on the end
to determine where the velocities appeared to be approximately the same.
This qualitative information was combined with the rake velocity pro-
files to determine the approximate 10%-velocity lines., Varying degrees
of vortical flow exist around the jet boundary with a large vortex on
the inboard side of the jet as shown.

Figure 8-16 depicts the flow field of baseline at the landing flap
gsetting of 0.960 rad (55°). Compared to takeoff, the jet starts to flat-
ten farther forward on the flap and spreads considerably more, as would
be expected since the impingement point moves forward due to the increase
in flap angle,

The baseline A flap and nozzle configuration appears to be non-
optimum for external blowing in that the first slot is shielded from ths
jet and contributes little to jet turning. Figure 8-9 shows evidence of
this. The exhaust flow impinges slightly on the wing lower surface and
then enters the second and third slots, with substantial flow separation
in the wing cove and first slot. The nozzle could be moved farther aft
and pitched up more to energize the first slot and provide better 1lift.

Baseline B. - Figures 8-17 and 8-18 show velocity profiles for
baseline B with 17.65-cm conical nozzle and 0.262 rad (15°) wing sweep.
Flow spreading is similar to that of baseline A, shown in figures 8-13
and 8-16, except that spreading starts a little farther forward. This
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is due to the impingement being farther forward and the nozzle being
pitched more intc the flap, as is shown by comparing figures 4-13 and
4-14 with figures 4-11 and U4-12,

Figures 8-19 and 8-20 show velocity profiles for baseline B with a
20.19-cm cbnical nozzle and zero wing sweep. The spreading is essentially
the same as with the 17.67-cm nozzle except that the wall jet is thicker
because of the larger nozzle. Figure 8-10 shows that, for the nozzle
orientation of baseline B, there is little flow separation in the wing
cove and significant exhaust flow into the first slot as well as the
other two slots.

Figures 8-21, 8-22, and 8-23 show flow patterns for baseline B with
the fairing on the lower surface. The most notable difference compared
to the triple-slotted flaps is the absence of flow on the upper surface,
as is shown by a comparison of profile 4 for the two cases.

Profiles 4 and 5 of figure 8-24, showing exhaust flow in and around
the flaps, are similar to profiles 2A and 4A of figure B-11 for the free
Jet, indicating that there is little spreading of the jet on the flap
with the mixer nozzle and ejector. Profile 7 of figure 8-24 does, how-
ever, show spreading similar to that obtained on the other configurations.
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Baseline B,

Figure 8-10.- 0il flow pattern on wing/flap.
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Figure 8-22,- 0il flow pattern on wing/flap. Baseline B with one-piece
fairing and 0.262 rad (15°) sweep. Takeoff.
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9. WIND TUNNEL ACOUSTIC RESULTS

Anechoicity

To determine acoustic conditions within the treated wind tunnel,
measurements of jet noise were made from the nozzle to the wall, normal to
the jet centerline, The purpose was to identify 1) the acoustically-direct
field, 2) the Hall radius, 3) the acoustically-reverberant field and 4) any
standing wave patterns, all as a function of frequency. The results for
one~third-octave band levels whose center frequencies range from 500 Hz to

80,000 Hz are shown in figure 9-1.

For frequencies greater than 2,000 Hz, which scales to 200 Hz for the
full-scale aircraft, SPL falls off at a rate of 6 dB per doubling of dis-
tance at a radius of about 2.44 m (8 ft) - where the microphones were located.
In the very-high~frequency bands the roll-off is even greater, indicating that
atmospheric absorption is significant at the higher frequencies and larger
radii, In the 500, 1,000, 1,250, and 1,600 Hz bands, the reduction of noise
is close to 6 dB per doubling of distance.

The 630~ and 1250-Hz bands indicate the presence of standing waves near
the 2.44-m radius. These one-third-octave bands are therefore expected to
read up to 5 dB high at this angle during the test. They correspond to 63
and 125 Hz full-scale. The other 22 one-third-octave bands have anechoic
slopes at the selected radius. In addition the microphone distance is 27.5
nozzle diameters and is 4 wavelengths at the lowest frequency of interest,

500 Hz. These ratios indicate that far-field conditions should prevail.

The Hall radius, at which the direct noise level is equal to.the re-
verberant noise level, is at least equal to the distance to the microphones
for all one-third-octave bands, The only identifiable reverberation effects

are at the previously mentioned 630 and 1250 Hz bands.

These results indicate that for practical purposes the acoustic radia-
tion data are uninfluenced by the presence of the walls, floor, and ceiling,
either in level or in directivity, and that the data represent free-field

conditions.
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Forward 3peed Effects

Method of analysis.- Forward speed effects were determined from spec-

trum plots of the type shown in figure 9-2. (Refer to figure 5-7 to relate
microphone number to location.) The curves plot the difference between SPL
at forward speed and SPL at zero speed (tunnel off) against frequency, for

each forward speed tested.

The curves reflect two effects. At the lower frequencies, jet/flap
interaction noise is overwhelmed by the noise of the tunnel itself, The
recorded signal is essentially wind tunnel background noise, which increases

rapidly with decreasing frequency and increasing forward speed.

Above a cutoff frequency, which increases with increasing tunnel speed,
tunnel noise fades out, leaving a region of uncontaminated jet/flap inter-
action noise., 1In most cases the plotted differences in this region are rea-
sonably consistent over the frequency range and are monotonic functions of
forward speed. Forward speed effect is calculated from the curves by averag-
ing the plotted dB differences (at a given forward speed) over the region
from the cutoff frequency to 80,000 Hz. The cutoff frequency, listed on the
curves, is the frequency above which the total signal exceeds the tunnel
noise level (jet off, at the same forward speed, from curves not presented)
by at least 10 dB.

Jet-alone results.- Pigure 9-3 plots SPL increment, obtained as explained

above, against forward speed. With few exceptions the trends are linear out
to 41.2 m/s (80 kn), the highest forward speed tested.

Figure 9-3(a) shows the effect of forward speed on jet-~alone noise.
At angles of 1.572-2.094 rad (90-120°) aft the reductions due to forward
speed are about 10% less than is predicted by relative velocity (Jjet velocity
minus forward speed) to the sixth power. The V

rel
sheets of figure 9-3 as a visual reference, although it is applicable only

line is shown on all

to the jet noise component of the total.

Lower effects of forward speed on jet noise were found at the forward
and aft angles than at the central angles. The data of von Glahn and



Goodykoontz (ref. 9) are shown for comparison. Their data, obtained with
a smaller nozzle in a 33~-cm-diameter freestream flow, equal or exceed the

relative velocity to the sixth power theory even at the most aft angle.

Jet/wing flap results.- Figures 9-3(b) through (e) show the effect of
forward speed on noise for the following conditions:

Figure 9-3(b)
Figure 9-3(c)
Figure 9-3(d)
Figure 9-3(e)

Flyover, triple-slotted flap

Flyover, single-slotted flap

Sideline, triple-slotted flap

Sideline, single-~slotted flap

Three trends are apparent in the curves -

° Azimuth angle. (Refer to each figure individually.) Noise reduction
with forward speed is maximum at the central angles and smaller or
negative at the forward and aft angles. This pattern is similar to

the variation of the jet-alone curves (fig. 9-3(a)).

° Elevation angle. (Compare figure 9-3(b) with (d), and 9-3(c) with
(e).) Noise reduction is maximum in the flyover plane and becomes
progressively smaller or negative as elevation angle decreases to

the sideline plane and thence to the wingtip.

° Number of slots, (Compare figure 9-3(b) with (¢), and 9-3(d) with
(e).) Noise reduction is greater with single-slotted than with
triple-slotted flaps.

The effect of incorporating the perforated third flap on the baseline
was determined at a few points, plotted in figures 9-3(b) and (d). No
difference between the perforated and solid third flap can be seen.

Figure 9-4 presents a series of cross-plots of figure 9-3 against angle
aft, at the tested forward speeds, The trends shown in these curves have

been discussed in connection with figure 9-3,

Little information on forward speed effects on EBF systems is available

in the literature for comparison to the present data. Falarski (ref. 10)
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tested a nearly-full-sized turbine-powered model in a reverberant tunnel.
He reported a reduction of 1-2 dB at 30.9 m/s (60 kn) at an angle that
appears to be about 2 rad (120°) aft and 0.8 rad (45°) below the wing. The
present data show an increase of about 3 dB at this location (fig. 9-3(e))
but are consistent with his results if his microphone was in fact somewhat
farther forward,

Goodykoontz (ref. 11) reports a decrease of 2-3 dB at 51.5 m/s (100 kn)
in tests of a small model on an outdoor rig. He reports a decrease of 3 dB
at central flyover microphones, which is in reasonable agreement with the
present data, considering the difference in flap and nozzle design. Goody-
koontz, however, shows less reduction in forward speed effect at the forward
microphones than do the present data, and reports an increase in forward
speed effect to -5 dB at the aft angles, while the present data show a marked
decrease. A difference in the relative proportion of flap interaction noise
and jet noise between this model and the present models may account for some

of the discrepancy.

Interpretation of results.- The trends of forward speed effect with

azimuth angle, elevation angle, and number of flap slots, discussed above,
are tentatively explained below on the basis of two noise sources (jet noise
and slot exit flap interaction noise) which differ in speed characteristic,
shape, location, and effect of additional flap slots -

!

Jet noise Slot exit flap
interaction noise_
Effect of fwd sﬁéed - | Noise decreases Noise increases !
éﬁgﬁé—:w‘Vﬁhvw- Cylinder, then sheet | Sheet(s) o |
Location - Forward and below Aft
Effect of more slots- | No effect Noise increases

Other sources, such as wing scrubbing noise and fiap leading edge, scrubbing,
and whole-body noise, are immersed in the jet and thus are minimally affected

by freestream velocity.

Jet noise. Jet noise is the noise developed in the Jét and jet/free-



stream mixing region, from the nozzle to the deflected jet sheet downstream
of the flaps. Jet noise decreases with forward speed, as was discussed
earlier. The decrease is greatest at the central angles (near the nozzle

exit plane) and smaller at forward and aft angles,

The jet noise region in an EBF configuration comprises an expanding
cylinder forward of the flaps and a jet sheet that starts forward of the flaps
and extends downstream of the last trailing edge. Microphones in the forward
quadrant of the flyover plane are exposed to noise from the whole region;
micrqphones at lower elevation angles have an unobstructed view of the
cylindrical part of the jet but an increasingly edge-on, rather than frontal,
view of the sheet; aft microphones are shielded from all portions except the

final sheet downstream of the flaps.

Slot exit flap interaction noise, This noise is the noise created by
the slot exit flow and its interaction with the flap upper surface and trail-
ing edge and with the freestream. It increases, rather than decreases, with
increasing forward speed, because the pressure field behind the flaps becomes
increasingly negative as forward speed increases, inducing higher slot exit
velocities. Since slot inlet total pressure is dictated by nozzle pressure
ratio and is independent of forward speed, the reduction in static pressure
downstream of the slot causes an increase in slot exit veloecity and thus in

slot exit flap interaction noise.

The expected increases in slot exit velocity with forward speed appear
to be consistent with the observed noise increases, Surface pressure dis-
tributions were not measured in the present program, Other data, however,
(for example, reference 12) show pressure coefficients (Cp's) of =5 to =15
at the slot exit in the blown region of an EBF system, Assuming a Cp of
-10, a noise-velocity exponent of 8, and a nozzle exit velocity of 245 m/s,
yields a calculated noise increase at 41.2 m/s (80 kn) of 3.5 dB, This
happens to be almost the same value as the maximum noise increase observed
in the test program (fig. 9-3(d)). The agreement is fortuitous; the assumed
Cp and exponent are probably in error, and the observed noise increaseis the

composite effect of many sources. The underlying mechanism for an increase

\O
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in slot exit flap interaction noise with forward speed is considered, however,
to be valid.

The slot exit flap interaction noise field can be expected to form a
gseries of sheets, one for each slot, which radiate most strongly to microphones
behind and above the flaps. Microphones off to the side should be influenced
by the fact that they see (to the degree dictated by their locations) the
edges rather than the faces of the sheets.

Combined effects. Table 9~I shows how the characteristics of the two
noise-source fields combine to explain gqualitatively how forward speed effect
on noise varies with view angle and configuration (single-slotted or triple-
slotted flaps). The table lists noise increments for a forward speed of by,2
m/s (80 kn), as read (or in three cases extrapolated) from figure 9-3. The
notes relate the measured forward speed effects to the noise characteristics

and noise field geometry discussed in the preceding paragraphs. The notes

summarize previous text and are not further discussed.

Application of results.- It seems reasonable to assume, on the basis of

the curves of figure 9-2 and similar curves for other configurations, not

presented, that the forward speed effects developed herein are applicable

to the entire spectrum and thus to OASPL and PNL. Low=-frequency data were
not used in deriving the present results but there is no indication that
frequency has a significant effect on noise increment. It is suggested that
the present results, with judicious consideration of configuration differ-

ences, can be used to estimate forward speed effects on other flap designs.
Acoustic Data Correlations

Jet noise,- Jet noise data from the wind tunnel at zero forward speed
and from the outdoor rig are compared below to jet noise data from references
13-16, The comparisons address velocity exponent, and spectrum shape, level,

and directivity.



The experimental studies reported in references 13-16 were conducted
in anechoic or outdoor environments, using small conical nozzles with cold
flow, and are generally considered to be of excellent quality. The wind
tunnel data from the present program are generally more extensive than those
of the references in that (1) forward arc noise was measured and (2) although
the jet was axisymmetric, measurements were taken at several locations
around the jet., Purther, the present data were obtained at frequencies up
to 80,000 Hz. In the references, on the other hand, upstream noise suppres-
sion was more extensive than in the present test and the nozzle internal
surfaces had smoother contours; the resulting nozzle mean velocity profiles
and turbulence levels were not recorded, however., It is quite possible that
the variation in jet decay rate associated with these parameters could ex-

plain observed differences.

Velocity exponent., OASPL velocity exponents from the references and the

current program are summarized in the following table.

Velocity Exponent of OASPL

Angle from nose, rad
0,52 1.572  2.61

Present program -

Static rig, 17.67-cm nozzle - 7.3 T3 7.9

Wind tunnel - 7.4 7.6 8.7
Lush (ref. 13) - NR 7.5 9,0
Ahuja & Bushell (ref., 14) - NR 8.0 8.8
Tanna & Dean (ref. 15) = NR 7.5 8.9
Olsen, Gutierrez, & Dorsch (ref. 16) = * * *

NR - Not reported -
* « Not reported. Exponent of spherical acoustic power = 8,0,

The exponents obtained in the present program tend to be slightly lower than
those from other sources but are in general agreement both in magnitude and

in variation with angle.

Spectra.- Spectra from the present program and other sources, normalized

to wind tunnel conditions, are compared in figure 9-5. Figures 9-5(a) and

9-7
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9-5(b) present comparisons at four circumferential angles in the nozzle exit
plane, where the effects of refraction and convection on directionality are
minimized. The wind tunnel spectra (fig. 9-5(a)) exhibit SPL increases at
500 and 630 Hz, which are probably associated with standing waves in the
tunnel, Standing-wave effects in this frequency range were noted in the
discussion of wind tunnel acoustics (fig. 9-1). Except for the spectrum at
@ = 0, which appears to have a 2-dB measurement error, the wind tunnel

spectra agree well with each other.

The outdoor rig spectra of figure 9-5(a) are also internally consistent
and are approximately 4.5 dB higher than the wind tunnel spectra. Figure
9-5(b) shows that these two groups of spectra straddle the data from refer-
ences 13-16, which have been normalized to the wind tunnel conditions as
carefully as possible, Velocity corrections were minimized by selecting
velocities as close as possible to the normalized velocity. The one-thirde
octave-band frequencies were adjusted for the Strouhal frequency shift, All
data were measured in an anechoic environment so there were no ground reflec-
tion effects to be considered, The data of references 15 and 16 are "loss-
less", i.e., atmospheric absorption losses would reduce these spectra by
about 0.5 dB at high frequencies. Further corrections due to ambient at-
mospheric pressure and temperature were not made because these conditions
are not always defined in the references., These effects are considered to
be + 0.5 dB. Complete accounting for the environmental factors would pre=-
sumably aid in further collapsing the data, although the spread shown
generally amounts to some 2.5 to 3 dB and includes notable changes in

spectral shape.,

Figure 9-5(c) compares 1,046 rad (60°) aft of the nozzle., (Spectra at
this angle are not reported in reference 16.,) Here the wind tunnel and out-
door rig data show better agreement in themselves and are contained within
the spread of the spectra from the references - about 5 dB, compared to 2.5,

to 3 dB in the nozzle plane.

Little is available on .jet noise in the forward quadrant. A4t 6 = 1,048

rad (60°), the present wind tunnel data are in good agreement (approximately



+ 1 dB) with the data of reference 14, The data from the outdoor rig,
however, are approximately 5 dB high.

There appears to be a difference between jet-alone noise measured at
one-fifth scale on the outdoor rig and at one-tenth scale in the acoustically-
treated wihd tunnel, with the wind tunnel data indicating noise levels some
4 3B lower than the outdoor rig in the forward and mid locations and 2 dB
lower in the aft quadrant, even after allowing for known differences. The
velocity exponents and spectrum shapes and directivities, however, are similar.
Similar discrepancies between Jjet-alone noise data from different types of
facilities are indicated in unpublished data obtained by N. N. Reddy of
Lockheed, There is some evidence that the environment (anechoic, reverberant,
semi~-reverberant, etc.) may cause this anomaly by modifying the radiation
impedance at the source, thus affecting the acoustic power output of the jet.
This phenomenon is partially, although not satisfactorily, discussed by

Beranek in reference 17.

Jet/flap interaction noise.- Figures 9-6 through 9-10 compare the data

on jet/flap interaction noise from three sources: the data on baseline B from

the outdoor rig and from the wind tunnel are compared in figures 9-6 through
9-8, and the data on baseline A from the outdoor rig and from a full-scale test
using a TF34 engine are compared in figures 9-9 and 9-10. The differences
between tests are smaller than the jet-alone noise spread of approximately 5
dB, and in the case of the TFBM/outdoor rig comparison are generally in the
range of 0-1 dB,

Qutdoor rig vs wind tunnel. Figure 9-6 shows how the curves of PNLM vs
Vj from the outdoor rig and wind tunnel compare. The wind tunnel data are
lower, as in the case of jet-alone noise, the difference ranging from O to 3
dB. The Vj exponent is 8.2 for the wind tunnel and 7.0 for the outdoor rig,
which also parallels the trend of the jet-alone exponents.

Figure 9-7 shows the outdoor rig circumferential directivity pattern
in the nozzle exit plane, with the corresponding wind tunnel points at
elevation angles of 0.524 and 1.572 rad (30° and 90°)., The wind tunnel data
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at elevations of O and 1.048 rad (0° and 60°) are suspect in this data set
and are not shown, but the wind tunnel directionality pattern is expected
to follow that of the outdoor rig. The PNIM differences just noted - 1.2
PNdB at flyover and O.4 PNAB at 0.524-rad (30°) sideline - agree exactly
with those obtained by averaging the differences over all microphones in the

respective planes.

Flyover spectra from the two tests are compared in figure 9-8., The
wind tunnel spectra were measured anechoically; the outdoor spectra were
converted to anechoic conditions by calculating, and correcting for, the
effect of ground reflection in each one-third-octave band in the low-frequency
range, A&t 1,048 and 1.572 rad (60° and 90°) from the nose the outdoor rig
spectra are 2-3 dB higher up to 3000-5000 Hz and very close at higher fre-
quencies. The PNL differences associated with these spectra, from top to
bottom on the figure, are +1.7, +1.4, and -0.4 PNdB, where positive indi-
cates that the outdoor results are higher,

In sum the acoustic data from the two facilities differ by about 1 PNdB
at 195 m/s jet velocity (the outdoor data being higher) and yield very eimilar
one-third-cctave~band spectra at several locations. Considering the differ-
ences between the two~dimensional outdoor model and the three-dimensional
wind tunnel model, the agreement between the two sets of results is con-

sidered to be very good.

Outdoor rig vs TF34 test, This comparison is presented in figures 9-9
and 9-10. The tests of the TF34 engine with the baseline A wing/flap are
described in reference 18. The data used, however, are not included in the

reference but are unpublished data_for the internal-mixing nozzle shown below.




This nozzle gave the most uniform conditions at the nozzle exit plane and

thus most nearly approximated the outdoor rig test,

Figure 9-9 shows that when the data for baseline A in the present out-
door rig tests are corrected to the TF34 nozzle area and exit temperature,
the flyover PNLM vs Vj curves for the two facilities coincide exactly. The
directivity patterns in the nozzle exit plane (fig. 9-10) differ by 2 dB at

0 elevation angle but agree within 1 dB or less at most other angles. It is

concluded that the one-fifth-scale outdoor facility provides a realistic
similation of full-scale conditions.
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Figure 9-2 .- Continued.
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(£) Microphone 8.

Figure 9-2.~ Continued.
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TABLE 9-I

NOISE INCREMENTS AT 41.2 M/S (80 KN), 4B

—— Follows jet-alone pattern;
less noise reduction at
forward angles

More slot exit flap interaction noise,
which increases with forward apeed;
less noise reduction

o -0

Single-slotted flaps Triple-slotted flaps

Elevation angle, rad

1.572 | 0.52% | o0 |1.572 |0.52% | o©
(90°) | (30°) | (0°) (90°) | (30°) | (0°)

Angle from
nose, rad
\ 0 0.524 (30°) -4.9 =34 -2.2 | -1,0
? 1.048 (60°) -5.6 -2.8 241 -1.8
° 1.309 (75°) =5.1 -2.6 =3.5 | 1.4
3 1,572 (90°) -4.9 3.3 | -1.0] -3.2| -1.0 | +0.6
o 2.09% (120°) -1.3 +1.7 -1.9 | +3.4
Q sl Q) e O (] = O - O

Shielded from most Jet noise, which

decreases with forward speed; partly \ ;r
exposed to slot exit flap interac- Less direct view of jet sheet nois

tion noise, which increases with
forward speed; noise reductions
small or negative

which decreases with forward speec
less noise reduction
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10. WIND TUNNEL AERO/PROPULSION RESULTS

Forward Speed Results

The effects of trailing edge sweep angle, third flap treatment, and
number of slots on wing/flap performance are discussed below in terms of
the three parameters most significant to takeoff and landing performance:
cx during takeoff ground roll, CL during climbout, and cL during approach.
The first two, converted to takeoff field length sensitivity factors, are
used in the noise-performance tradeoffs in the next section, Application
to Airoraft. The effect of configuration on approach CL is discussed
below; no landing distance sensitivity factor is used, however, since
landing ia not critical in determining the required field length of the
reference airecraft and its modifications.

Explanation of performance increments. Figure 10-1 indicates
schematically how the performance maps, figures 10-2 through 10-7, are
used., The effect of a configuration change on Cx during ground roll is
simply the Cx increment at o< = 0 and a constant CT of 1.4. The effect
on climb CL is the CL increment at a constant CT of 1.4 as before, along
a climb gradient going through the cL and Cx of the baseline at CT = 1.4
and o< = 0.14 rad (8*). (Climb gradient is equal to CX/CL and thus to

the slope of a line on a C, vs Cx map. @Glide slope has a similar

L
graphical interpretation.) The effect of configuration on approach CL
is the CL increment on the landing-flap map at a CT of 1.4, along a

glide slope again defined by C., = 1.4 and o< = 0.14 rad.

T

An angle of attack of 0.1l rad (8°¢) was used in these comparisons
and in deriving field length sensitivity factors because, due to air
supply interference limitations beneath the wind tumnel floor, it was the
highest o< tested; the actual angle of attack of the reference aircraft
is 0.17 rad (10°*) during climbout and 0.19 rad (11°*) during approach.

The selected CT of 1.4 is close to the CT of the reference aireraft both
during ¢limb (cT = 1,44 at 43.8 m/s (85 knots)) and during approach
(CT = 1.29 at 38.6 m/s (75 knots)). These o< and Cp differences
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are bslieved to have only a minor effect on>the comparisons discussed
below and on the sensitivity factor and field length calculations,

Configuration effects. The performance data for the various con-

figurations at forward speed are summarized in figures 10-2 through 10-7.
Figure 10=2 shows the performancs of the baseline configuration, which
has triple-slotted flaps, no trailing-edge sweep, and no treatment. The
levels and trends of the data agree with wind tunnel data for similar
configurations from references 19 and 20.

Figure 10-3 shows the effect of wing sweep. The dashed lines are
baseline curves transcribed from the previous figure. Sweeping the wing
trailing edge from O to 0.262 rad (15°) has no effect on cx during the
takeoff run but reduces cL during c¢limb and approach by approximately
4 and 3% respectively.

Figures 10-4 and 10-5 compare the single-slotted flap with the
triple-slotted flap for wing sweeps of O and 0.262 rad (15°)., In both
cases the CX of the single-slotted flap is higher during the ground run
by approximately 10%. During climb there is a 2% improvement in CL for
the single-slotted flap with the swept wing and no effect for the un-
swept wing. During approach, CL falls off for the single-slotted flap
by approximately 6%. This is a moderate decrease, indicating that even
with a single slot and a large flap deflection the flow remains fairly
well attached over the upper surface. A similar result is seen in

figure 31 of reference 21.

The effect of adding a perforated third flap is shown at the take-
off flap setting in figure 10-6. For the triple-slotted flap with zero
sweep, there is a 3% penalty to Cx and a 5% penalty to CL for adding
treatment on the third flap; with 0.262 rad sweep there is a 3% improve-
ment in Cx and a 4% penalty to CL' For the single-slotted flap with
0.262 rad sweep, treatment causes a 3% reduction in Cx and a 2% reduction
in CL' The swept and treated configuration was not tested at takeoff.
The penalties are probably due to viscous losses associated with the

treatment, The lone improvement is unexplained,
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The effects of treatment with landing flaps are shown in figure
10-7. The CL penalties for the triple-slotted flap are 3-5%, with no
L for the single-slotted flap. The triple-slotted flap
penalty may be due to the treatment causing flow separation on the upper

penalty to C

surface of the trailing edge, The single-slotted flap flow is apparent-
ly separated both with and without the treatment, yielding the same per-
formance for both.

Static Turning Efficiency and Angle

Figure 10-8 shows turning efficiency and turning angle measured
statically in the wind tunnel. The results agree well with test results
from the static rig, as was discussed in section 8, Static Test Aero/
Propulsion Results. Treatment causes a larger reduction in both ” T
and ) o than is seen in the static tests, presumably due to the
relatively larger treated area. The effect of single-slotted flaps
versus triple-slotted flaps is similar to the effect seen in the static
rig tests. Sweep was found to have no effect on “ T and A‘FV‘
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Figure 10-1,- Definitions of performance increments.
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11. APPLICATION TO ATRCRAFT

Reference Aircraft

The effects of a configuration on both noise and performance must
be considered in evaluating its desirability for use on low-noise air-
craft. The aircraft used in this report as the basis for such evaluations
is shown in figure 11-1, It has a takeoff groas weight of 30,400 kg
(67,000 1b), a wing area of T4.5 m° (801 ftz), a design range of 926 km
(500 n.m.), and a design takeoff field length of 762 m (2500 ft), The
field length is based on Federal Aviation Regulations, which specify a
10.7-m (35 ft) obstacle, engine failure at the critical speed, and a
3% climb gradient after the failurs. The engines are four TF34's, each
having a takeoff rated thrust of 41,370 N (9300 1b) and a nozzle inside
diameter of 88.5 em (34.8 in). The corresponding mixed-flow exhaust con-
ditions are 400° K (720°R), 265 m/s (870 ft/s), and 1.375 pressure ratio.
The relationship between jet velocity and nozzle pressure ratio is shown
in figure 11-2 for the full~-acale and cold-test temperatures.

The landing field length of the reference aircraft is 564 m (1850
ft). Thus takeoff is eritical from both the noise and performance stand-
points., Maximum sideline noise has been found to occur when the air-
craft is approximately 0.524 rad (30°) above the observer, and this

elevation angle is used in the present evaluations.

The maximum sideline jet/flap interaction PNL of the reference air-
craft is approximately 106.9 PNdB, as derived below:

Static test results corrected to full scale (four
TF3l4's), 152.4-m, 0.524 rad (30°) elevation, Vj
= 250 m/s. Baseline A, takeoff flap setting. From

figure 6-6, PNIM = 109.2 PNdB

Correction to takeoff VJ (265 m/s). From table
6-III, V, exponent = 7.5- +1.9 PNdB
Static test results at V.j = 265 m/s - 141.1 PNGB
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Correction for ground reflection, test pad
to free field - -0.1 PNdB

Correction for ground reflection, free
field to normal terrain - +1.0 PNdB

Correction from cold to hot jet - -1.6 PNdB

Correction for shielding by fuselage
and nacelles, equivalent to 1.2 engines
blocked - -1.5 PNdB

Forward speed effect at 43.8 m/s
(85 kn), from figure 9-3(d) - -2,0 PNdB

Total corrections, full scale at test
conditions to aireraft in flight - -4,2 PNdB

Jet/flap interaction noise of reference air-
_ecraft, 152.4~m sideline, 0.524 rad (30°) elevation - 106.9 PNdB

Evaluating Design Modifications

Off~design evaluation. - Two methods of configuration comparison are
presented herein., In the first, the baseline engine/aireraft is assumed
to be retrofitted with the modification being considered; neither the air-
frame nor the engine are resized or reoptimized. If the modification im-

pacts aircraft performance as well as noise, it is assumed that the engine
is simply throttled or overboosted as required to achieve the same takeoff
field length as the baseline., Thus the modified aircraft and the baseline
aircraft have the same performance at takeoff and throughout the mission.
The effect of the engine power change on noise is calculated and the noise
difference at constant field length is used as the criterion for comparing
the modification to the baseline and to other modifications.

Optimum-design figure of merit.- The foregoing method of evaluation

is straightforward but does not consider relative cost-effectiveness and
thus does not reflect the full potential achievable with the modification
when the designer is free to reoptimize the aircraft and engine to meet
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the mission constraints. The difference in DOC between off-design
operation of the baseline and design~point operation of a reoptimized
system can be large.

For example, in the case of a modification which reduces field
length, it is only necessary to retard the throttle to achieve constant
field length. This reduces noise but does nothing to DOC. With a
reoptimized engine/airframe, however, any or all of wing area, engine
size, and fan bypass ratio may be reduced, resulting in improved cruise
efficiency, lower weight, decreased production costs, and lower DOC.
The question to be anawered, then, is how much noise reduction can be
obtained by re-investing these cost savings in a quieter (albeit more
costly) engine cyele,

Generalized noise-performance-cost trade-offs for optimum engine/
airframe designs have been develcped in an extensive study of quiet STOL
airéraft for short-haul transportation, reported in reference 19. For a
matrix of short-range short-takeoff design-point aircraft similar to the
reference aireraft of the present report, reference 19 shows that side-
line noise is a strong function of both design field length and engine
ecycle (or fan pressure ratio). Further, the reference shows that DOC
is also a strong function of design field length and engine fan pressure

ratio.

These results are summarized in figure 11-3%, where the constant
sideline noise levels are associated primarily with a constant fan nozzle
pressure ratio (or bypass ratio and engine cycle). The cost of reduced
sideline noise at a constant field length is the cost of the greater
engine/airframe weight and poorer cruise efficiency associated with higher
bypass ratio (or lower fan pressure ratio). It is to be noted, however,
that this cost (of the engine cycle change) is the minimmm necessary for
sideline noise reduction; engine cycle change costs less in DOC than does
the operation of oversized engines at reduced throttle settings, for
example.

The referenced studies were necessarily parametric in nature and
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addressed only state-of-the-art flap/high-l1ift performance. They were
not sensitive to the effects of configuratibn refinements such as trail-
ing edge treatment, flap gap variation, and variations in flap/nozzle
geometric relationships, The second evaluation method used herein, re-
ferred to as the optimum-design figure of merit (FOM), assesses such
modifications in terms of the noise reduction achievable through reopti-
mization of the modified baseline airplane, while maintaining baseline
values of design field length and direct operating cost (DOC). In
reality, such optimization is required when the proposed‘modification
impacts performance or weight, and therefore field length.

Evaluation by FOM is based on the fact that any change in field
length capability has an equivalent value in DOC, and the DOC change can
be invested to change sideline noise level. For ease in application, the
data of figure 11-3 have been cross-plotted in figure 11-4 to establish
directly the equivalence between field length change and sideline noise
level change at constant DOC.

In summary, then, the net PNAB change reflected in the FOM is the
algebraic sum of the measured noise change and the noise change resulting
from constant-DOC conversion of field length change to noise, from figure
11-4,

Evaluation Procedures

Both of the evaluation methods described above require the same
two inputs - the effect of the modification on sideline PNIM 0.524 rad
(30°) below the wing and the effect on takeoff field length. The former
is obtained from the test data. The latter is calculated by considering
the effect of the modification on four factors:

°® Accelerating force during ground roll. This is derived from the
wind tunnel data, as discussed in section 10, Wind Tunnel Aero/

Propulsion results.

° Lift coefficient at climbout, also from the wind tunnel data.
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° Fuel weight, determined from nozzle velocity coefficient change,
if any, and from weight and drag effects on cruise fuel.

° Operating weight empty (OWE), estimated in consultation with
design personnel.

The sensitivity of takeoff field length, over the required obatacle
with an engine failure at the critical speed, to each of the above factors
was determined for the reference aircraft., The following sensitivities
of takeoff field length to a 1% increase in each of the four factors were
obtained:

¢ Accelerating force:

0.5% field length

¢ Lift coefficient:

3.9% field length

®* Fuel weight: 0.6% field length

+

* OWE: 2.9% field length

+

The fuel weight and OWE sensitivities would be essentially equal if
based on absolute rather than percentage weight change, as fuel weight
is approximately 4550 kg (10,000 1b) and OWE is approximately 20,500 kg
(45,000 1b). These sensitivities were applied to the changes in the
four parameters to calculate the percent change in field length.

For the off-design-operation evaluation, the thrust change required
to return the aircraft to the baseline field length was then calculated
and the jet velocity associated with the new thrust was read from figure
11-5, which comes from the TF34 engine specification. Velocity change
was converted to sideline PNIM change by means of the appropriate vJ
exponent. The noise change due to thrust change and the measured noise
effect of the modification were added algebraically to obtain the measure

desired - the net PNIM increment due to the modification.

In the FOM evaluation, measured PNIM increment was plotted against
field length increment on figure 11-6. The difference in PNIM between
the plotted point and the otpimized-aircraft-family curve is the FOM of
the modification,
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Both evaluation procedures express the effect of the modification
in terms of a net change in noise., Negative values are favorable, in-
dicating a8 decrease in noise compared to the reference configuration.

Evaluation Results

Effects of modifications on reference aircraft noise.- The table
that follows shows the effects of the most significant modifications and
combinations of modifications on the noise of the reference aircraft.

The center columns of the table show the effects of the configuration on
aerodynamic performance, in terms of field length, and on measured noise.
Where two modifications are combined, the measured noise increment comes
from a test of the combination, not from the sum of two increments. The
last two columns show the integrated effects of the configuration on
constant-field-length noise, first on the basis of off-design-point
operation of the reference aireraft, then on the basis of a reoptimized
aircraft and engine. All modifications in this table are compared to
the baseline A nozzle/wing/flap configuration, the basic configuration
of the reference aircraft.

No third-flap passive treatments are compared, as treatments had
no conclusive effect on noise and caused a reduction in aerodynamic per-
formance. In all comparisons the takeoff flap setting of baseline A
was reduced from 0.698 rad (40°) to 0.646 rad (37°) to avoid the excessive
drag and field length penalty associated with the former angle.
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Effects of Modifications on Reference Aircraft Noise

Net A PNIM, 0.524-rad
§}Q°[ 8ideline plane
Effect of Hodgsl Off-Des. Opt.=~Des,

Modification(s On ¥/L On PNIM  Operation FOM
Baseline B -26.1% +1.4 dB +0.4 dB -14.3 4B
Third-flap int. blowing +2.3%  -0.5 dB -0.4 aB +0.5 dB
B/L B + mixer nozzle
and treated ejector -27.9% -3,0 dB -4,1 B -19.4 dB
B/L B single-sl. flap -28.2% +1.6 dB +0.3 dB -15.1 dB
B/L. B + MNTE + SSF -22.9% -2.0 dB -2.9 dB -15.2 dB

The table indicates that incorporating baseline B and the mixer
nozzle and treated ejector gives more improvement in reference airecraft
noise than any other change, both in off-design operation and in a re-
optimized aircraft. The potential noise reduction is 19 PNdB. It is
assumed that the ejector shroud slides forward and stows after takeoff,
as on some turbojet-powered commercial transports, but that the lobed
mixer nozzle is fixed.

A1l four modifications involving & change to baseline B show
excellent noise reductions on the FOM basis, although baseline B has a
higher measured noise than baseline A (by 1.4 and 1.6 PNdB) unless it is
combined with the mixer nozzle and treated ejector. The advantage of
baseline B is in its better aerodynamic performance, which is due pri-
marily to the elimination of wing sweep and a more efficient flap turn-
ing system, Wing sweep accounts for 16.1% of the 26.1% field length
decrease shown. The other 10% is due to a 2% better turning efficiency.

Both modifications that use the mixer nozzle and treated ejector
also show up well on the FOM basis. This is again due largely to im-
proved performance, although the mixer nozzle configurations alsoc pro-
vide direct noise reductions.
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Third-flap intermal blowing has little effect on noise or high-lift
performance but the blowing system weight and associated drag cause a
small field length penalty. This modification shows the only unfavor-
able FOM,

The results are quite different if the modifications are installed
directly in the reference aircraft without reoptimization (off-design-
operation column in table). First, the maximum achievable noise reduction
is only 4 PNAB instead of 19. Second, the baseline B flap system without
the mixer nozzle and treated ejector becomes a poor choice instead of a
good one, and in fact results in a net noise increase of 0.3 or 0.4 PNdB.
The rankings of the modifications in off-design operation are essentially
the same as their rankings in terms of direct effect on noise, as throttl-
ing or overboosting without changing engine cycle or wing area has only
a small effect on noise.

' The comparisons illustrate the point made earlier: better aero-
dynamic characteristics allow noise to be reduced by simply throttling
the engine; greater reductions can be achieved, however, by increasing
engine bypass ratio and reducing wing area. The reduced jet velocity
associated with the bypass ratio increase substantially reduces noise.
Although engine cost increases, and cruise drag and nacelle manufacturing
costs also increase due to the increased nacelle diameter, these in-
creases are offset by the reductions in cruise drag and wing manufactur-
ing cost associated with the smaller wing area, leaving DOC and field
length unchanged with a substantial reduction in noise.

Effects of individual modifications on aireraft noise.-~ The purpose

of the preceding table was to show how much the noise of the reference
aircraft could be reduced. The starting point of each comparison was
therefore the baseline A wing/flap/nozzle configuration. It is also

of interest to examine the effect of each modification individually,
when applied in various circumstances. Table 11-I shows the results of
this investigation. Since the effect of a modification (mixer nozzle
and treated ejector, baseline B, or single-slotted flap) is sometimes
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established directly by a single comparison and sometimes by difference,
the effects of the modification are distinguished from the supporting
data by parentheses,

The top section of table 11-I shows that adding the mixer nozzle
and treated ejector always results in lower aircraft noise, regardless
of the starting configuration and of whether the basis of evaluation is
off-design-point operation or FOM. The center section shows that switch-
ing from baseline A to baseline B can be quite helpful or mildly detri-
mental. On the FOM basis baseline B is most beneficial {11 or 14 PNdB
improvement) when applied to a configuration that does not include a
mixer nozzle and treated ejector but still provides a 5 or 6 PNAB benefit
when added to a mixer nozzle and treated ejector. On the off-design
basis baseline B is detrimental by 1 PNAB because of its higher measured

noise,

.The bottom section of the table showa that changing from the triple-
slotted to the single-slotted flap has less effect than either of the
other modifications. It reduces noise if the starting configuration does
not include a mixer nozzle and treated ejector but increases noise if it
does, since the combination of mixer nozzle and single-~-slotted flap has
both higher measured noise and lower turning efficiency than the mixer
nozzle and triple-slotted flap.

ILimitations of evaluation.- It is important to recognize that

the evaluation prineiples used herein, although based on sound principles
and valid within their range of application, must be used with caution.
Aerodynamic effects are much more significant than direct effects on
noise in the comparisons presented but the sensitivity factors used deal
only with first-order effects and do not recognize the nonlinearities
that arise at significant perturbations from the baseline. The design of
an aircraft with baseline B flaps or with a mixer nozzle may uncover
problems not considered here. On the other hand, however, it is perhaps
as likely that a flap and nozzle configuration can be found that will do
even better than baseline B, Comprehensive design studies are the only
valid basis for configuration selection.
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Four TF34 engines

23.26 m

Figure 11-1.- Reference STOL transport aircraft.
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TABLE 11-I. EFFECT OF INDIVIDUAL MODIFICATIONS ON ATRCRAFT NOISE.

° Modification is underlined.,

° Effects of modification are shown in parentheses.

° Negative differences are favorable: modification reduces field length

or noise.
Net A PNLM, 0.524-rad
. §2°) sideline plane

Reference A F/L A PNLM Off-Des, Opt,.-Des.

Configuration Config. From Ref. Config, Operation FOM
B/L B + MNTE B/L B (-17.1%) (-4.4% aB) | (-5.0 dB) | (-13.8 aB)
B/L B B/L A -26.1% +1.4 dB +0.4 dB -14,3 @B
B/L B + WTE B/IJ A -27.9% - oo dB 4.1 dB -1904 dB
( -1.8%) aB) | (F.5aB) | ( =5.1 aB)
B/I.l B + SSF B/I.l B "'5.9% 9 dB -1.1 dB -3.9 dB
B/L B + SSF + MNTE B/L B -12.3% 4 dB -3,9 dB -10,0 dB
B/L B B/L A (-26.1%) (+1.4 dB) | (+0.4 aB) | (=14.3 dB)
B/L B + SSF B/L A -28.2% 1 .6 aB +0,3 dB -15.1 dB
(-22.38) (+2.5 aB) | (+1.4 aB) | (-11.2 dB)
B/L B + MNTE B/L B -17.1% =44 aB -5.0 dB -13.8 dB
B/L B + MNTE B/L A =27, 0 dB -4, 1 dB -19,4 dB
-10.8%) Z+1.E aB) | (+0.9 aB) | [ -5.6 dB)
B/L B+ SSF + MNMTE| B/L B -12.3%  -3.4 aB -3.9 dB -10.0 dB
B/L B + SSF + MNTE B/L A -22.22 -2,0 dB -2.9 dB -15,2 dB
-10.6%) (+1.4 aB) | (+1.0 dB) | ( -5.2 dB)
B/L B + SSF B/L B ( -5.9%8) (-0.9 dB) | (-1.1 dB) | ( -3.9 aB)
B/L B B/L A -26.1% +1.4 aB +0.4 aB -14,3 4B
B/L B + SSF B/L A -28,2% +1,6 dB +0,3 dB -15,1 dB
( -2.1%) (+0.2 aB) | (-0.1 aB) | ( -0.8 aB)
B/L B + MNTE B/L B -17.1% 4.4 dB -~5.0 dB -13.8 dB
B/L B + MNTE + SSF| B/L B -12. -3.4 dB -3.9 dB -10,0 dB
+4.88) (+1.0aB) | (+1.1 aB) | ( +3.8 dB)
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12. SUMMARY OF RESULIS

Cold-~flow teats of externally blown flap configurations were conducted
at one~fifth scale in an ocutdoor static test facility and at one-tenth
socale in a large acoustically-treated closed-throat wind tumnel, The ob-
Jective of the program was to develop the technology and develop techniques
to reduce jet/flap interaction noise,

In the static facility, noise was measured by eleven microphones on a
rotatable arch of 6.15-m (20-ft) radius. Noise in the wind tunnel was mea-
sured by twelve microphones in a fixed array covering the underwing quarter-
sphere at a radius of 2.44 m (8 ft). Aero/propulsion forces on the model
were measured in both programs, '

The static models represented two triple-slotted flap designs at both
takeoff and landing settings, two conical nezzles, and a fluted mixer nozzle
with removable ejector, Many third-flap trailing-edge modificatioms,
primarily various types of porous and flexible edges, were tested. Internal
blowing from the third-flap trailing edge and its vicinity, as well as fair-
ings covering the flap s2lots and variations in slot gap, trailing edge sweep
amgle, and nozzle position were tested extensively.

The wind tunnel model was tested in a semispan version with one coni-
cal nozzle. The configuration variables in the wind tunnel test were flap
setting, triple-slotted or single-slotted flaps, sweep angle, and the use
of a solid or perforated third flap.

Static Test Results

At the takeoff flaps and takeoff jet velocity, the best results with
passive flap ti*eatments showed noise reductions of approximately 1.5 PNdAB
both in the flyover plane and in the sideline plane at 0.524 rad (30°) eleva-
tion. The two basic flap designs also differed by approximately 1.5 PNdB in
both planes, the original design, baseline A, being better than baseline B
in regard to noise but less efficient aerodynamically. Blowing from the
third flap reduced noise by approximately 0.5 PNdB in the flyover plane;
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blowing was not tested in the sideline plane. The mixer nozzle and treated
ejector reduced noise by approximately 6 PNdB in the flyover plane and 4.5
PNdB in the sideline plane, compared to the:baseline B nozzle and flap
system, The reductions due to covering the flap slots were approximately 1
PNAB at flyover and 2 PNAB at sideline.

Wind Tunnel Test Results

The effect of forward speed on jet-alone noiee in the nozzle exit
plane was approximately proportional to the relative velocity (Jjet to free-
stream) to the sixth power. The effect of forward speed on Jet/flap inter-
action noise was strongly directional. With triple-slotted flaps at
takeoff, the increment at 41.2 m/s (80 kn) varied from -3 dB at the central
angles in the flyover plane, to -2 dB at these angles in the 0.524-rad (30°)
sideline plane, +1 dB at the wingtip, and +3 dB at the aft microphone in the
0.524-rad sideline plane. The data suggest that the forward speed effects
directivity pattern ies the sum of an underwing source, primarily Jjet noise,
that decreases with forward speed, and an overwing source, asssociated with
flap slot exit flow, that increases with forward speed,

Application to Aircraft

The maxinmum 152.4-m (500-ft) sideline noise of the swept-wing reference
aireraft at the critical 0.524%-rad (30°) elevation angle after takeoff weas
determined from the test data to be approximately 107 PNAB with the refer-
ence nozzle and flap system. Holding a constant field length, a flap/nozzle/
pylon retrofit to the best combination of noise reduction concepts, including
the mixer nozzle and stowable ejector, would result in a noise reduction of
about 4 PNdB (3 PNdB direct noise reduction plus 1 PNdB due to lower required
Jet velocity). However, noise levels approaching 19 PNdB lower than that of
the reference aircraft appear to be attainable with a new aerodynamically
optimized aircraft and engine cycle.



APPENDIX A

TABULATED STATIC-TEST SPECTRA

Abbreviated full-scale 152.4-m sideline (or flyover) spectra for all
microphone locations and all configurations tested in the static program
are listed in the following table, Pive one-third-octave bands, an octave
apart, with full-scale center frequencies of 315, 630, 1250, 2500, and 5000
Hz, were selected as representative of the more important and more consistent
portion of the spectrum. At frequencies below 315 Hz, the spectra are often
ragged because of ground reflections, while above 5000 Hr the signal level
begins to get too low for valid reaoclution. The SPL's 1in each band, as well
as OASPL, were curve-fitted against log V, for each micréphone. The tables
list the curve-fitted SPL's and OASPL at 250 m/s, the exponent of VJ, and
the scatter of the points about the fitted curve., Configurations can be
identified By reference to table 6-III at the appropriate run number.

"Almost all configurations and microphones show SPL decreasing with in-
creasing frequency, as in spectrum plots. The exponent of V‘j is less con-
sistent but usually increases with increasing frequency. The V‘j exponent
for OASPL in the tables is close to low-frequency SPL exponents, sinee high-
frequency noise levels are t0o low to have much impact on QASPL.,

The data in these tables have not been corrected for the effect of
ambient temperature and pressure on source power, discussed in sectiom 6,
Treatment of Acoustic Data. The applicable corrections are listed in table
6"10
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318 95,9 4,02 ,27 98,0 6.2% ,L,39 98.9 5,80 ,21
630 91,7 6,82 ,24 93,7 7.14 09 92,3 7.19 ,ie
12%0 87,1 8,n0 ,23 89,0 8,88 ,L47 89,1 7,09 L8
4800 83,3 8,77 18 88,4 4,72 %9 85,3 6,94 80
soun 77,2 7,40 Lt2 81,6 4.93 ,30 80,3 6,12 ,32

CARPL 108,7 3,26 .38 107,7 8,07 ,24 10744 8,19 L1
HINE 8, 9C DE® AFY MIKE 7, 97,8 vE4 HIXE 8, 108 DEG MIXE ¥, 120 DES HINE ju, 138 DO HIXKE 11, 180 DE

318 98,3 7,04 18 9.7 7,47 .t 08,4 5,97 39 92,9 A48 33 83,n 3,40 ,28 23,3 5,60 L3¢
830 92,1 7,48 00 V4,2 7.47 L 92,2 8,46 21 88,8 5,46 04 88,3 6,68 59 82,1 8,89 43
1250  As,1 7,88 18 V0,3 8.18 (U2 88,3 7,18 L9 84,6 7,13 %4 By,2 7,46 %0 77.9 7.39 .22
2500 85,2 8,08 11 7.0 841 18 88,3 7,78 08 82,8 8,79 ,97 74,7 7,08 ,3U 71,4 8,03 .98
BOUD 79,8 8,23 28 02,6 8,38 L2 81.1 8,00 24 77,7 8,84 66 67.2 4,22 ,77 42,0 7,28 1,37
PASPL 107,2 3,08 ;29 108,90 8,38 07 107.8 8,08 17 100,0 8,94 31 98,8 5,84 34

WUNR  {%7e tbd, NICRUPHONES O DEOREES RELON WINAY[Pe

JMIXE 1, 30 DEU AFT  MIKE 2, 43 Did MIKE 3, 60 DES KIXKE 4, 7% DEG WIKE 8, 82,5 DEG AFY oF NeOE
315 28,9 6,78 41 88,2 6,94 L322 89,4 6,88 ,38 89,3 6,82 .37
830 Ri,1 8,44 0% AS.6 7,83 ,43 86,0 7.02 .46 84,7 6,06 ,4)
1250 78,9 86,98 4/ 82,1 8,84 L34 81,0 8.08 L83 82,1 8,77 88
2500 67,0 5,09 L13 76,8 3,33 .73 80,4 8,28 .89 80,8 8,16 .83
50uUD %A ,4 S,851  An 70,0 ,09 ,90 T7.3 8,81 1,89 7.0 8,09 7}
BASPL 94,6 5,27 iU 98,3 3,75 ,32 98,8 8,26 ,82 98,5 6,U4 ,L28

HIKE &, 90 DEW AFT MiKE 7, 97,5 n€d RIKE A, 108 DEG ®IKE ¥, 120 DEO nixkE ju, 138 DEO MIKE 1t, 180 DES

315 AR, 7,07 B0 90,9 7,12 .83 89,2 5,49 I8 92,0 4.8% 89 93,8 9,48 10 9148 6438 72
»30 R3,9 8,900 L2v 88,7 7,02 .43 B7.1 7,83 4) 88,% 6,05 ,78 90,2 6,38 %8 7.4 8,83 .32
1250 79,9 8,82 .47 81,7 4,47 37 3.4 7,87 b4 82,8 5,83 48 88,2 8,36 ,3v 81.8 6438 18
“fun TA,2 4,06 b /7.2 2,88 490 78,2 7,87 L83 78,8 5,65 ,A8 80,1 5,38 %2 7847 6400 L34
50uD 71,5 =,21 1,29 73.0 toll 489 72,6 6,84 93 74,5 4,90 37 7340 B,U9 78 87.8 6:27 .16
SAYPL 7,5 5,80 32 V9.7 8:233 90 99,7 6,83 L35 101,7 8,33 ,%0 103,83 B,93  ,2¢ 101.4 688 ,23

MUNS 213« 228, MICRUPHONEY 90 DEGREES BELEN WINGYIPw

MIKE 1, 30 UES AFT MIKE 2, 4% DEU MIKE 3, AU DEG WIKE 4, 78 LEG MIKE 8, 82,5 DEG AFT 8F NOSE
318 ° 90,0 8,88 ,3b V6,4 8,72 .23 98,5 5,98 .48 99,7 6.2% ,3% 99,9 5,19 .27
830 84,53 8,82 L34 93,1 7,86 49 94,3 7,04 i3 98,6 7412 .97 93,8 8,70 Ltu
12907 81,8 8,20 ;13 88,0 9418 74 85,8 8,82 ,07 80,4 8,93 .29 89,0 8,89 14
4800 74,3 8,60 18 ¥2,0 9.34 34 83.6 9,27 ,21 85,5 9,80 19 45,2 8,86 ,28
BOUO 68,8 7,90 .17 78.4 8,09 21 P7.4 8,43 23 80,3 9.42 27 BU,1 8,48 ,138
ASPL 101,7 5,18 .17 108,2 %,17 2% 108,7 5,64 ,32 10841 9,86 .21

HIXE &, 90 DE® AFT MIKE 7, 97,5 V&Y #IXKE 8, 108 DEO MIKE ¥, 120 NEG HIKE ju, 3135 Do MIKE 11, 18U UEG

ns 97,8 5,23 ,2% 98,3 n.87 .08 92.6 85,94 13 B4,2 3,10 .28 B7.8 5,93 L2} F1.8 6.,95 .14
830 92,1 8,48 05 90,5 7.49 ,L,39 89,5 6,7% ,19 81,0 5,04 ,48 82,8 7.4% W A8,8 6,47 ,23
1250 A8.4 8,18 09 87.7 A.44  L21 87.1 7,80 .26 T7.8 6,31 .48 79,1 7,82 ,54 78,9 6.8V ,L,20
#8uo 85,2 8,90 Lt 84,8 9,07 L3868 84,2 8,57 .ie 73,8 6,12 44 73,0 8,82 L4 73,4 7i85 .30
8000 79,6 8,20 ,08 79,4 B.61 43 ML) 8,29 08 89,9 8,54 L44 66,2 9,13 22 65,2 7,18 .24
WASPL 107,3 S,19 ;09 1U6.3 8417 22 108,1 8,29 .15 98,8 4.79 .56 102,0 0,4t ,67 192.9 6,16 12

MUNS  213e 228, MILROPHONEY 60 NEGNEES RELEN WINBTIP- .

MIKE |, 30 VEB aFT MIKE 2, 43 DE® HIKE 3, 60 0ES ®IKE 4, 7% DEG MIXKE 8, 82.5 DES AFT oF NelE
ns 84,0 6,95 ,5u 48,0 A,91 .36 Q0,4 A,73 .38 92,7 6,77 ,L,36 9341 7,10 .38
#30 AN,3 7,850 30 84,2 7.74 4} 88,7 7,16 ,22 89,4 7,98 17 88,7 7,83 ,08
1250 74,0 9,49 42 78,8 8.0U (20 81,2 9,43 ,04 82,5 1u,e 03 82,8 9,79 ,is
¢8u0 A48 9,79 L2¢ 72.1 9,75 .28 74,8 10,¢ 07 77,85 11e0 19 T7.8 104 .2V
bouO 80,8 8,885 42 81,2 8,95 .46 88,4 9,33 ,17 69,7 fU,e  L18 T1.0 105¢ 27
BAYPL Q4,1 3,41 4 98,5 5,99 L44 100,3 5,81 ,29 101,9 8,24 ,L2% 101,08 6,34 ,19

MIKE 8, 90 NEB AFT MIKE 7, 97.> nEY HIKE A, 105 DES FIKE ¥, 120 LES HIKE ju, 138 Ded MIKE 11, 1BV OE®

318 91,2 5,88 3% 90,3 6,33 .28 28,3 6,47 .39 79,7 5.98 ,69 82,7 8,22 ,80 84,8 7,37 .43
640 8,2 8,78 30 83,9 7,29 .14 82.9 7,4% 30 77,1 6,44 70 77.2 0,29 L3 793 8,27 L46
12%0 80,8 8,95 L2 80,3 8,52 .10 79,8 8,34 L33 73,8 7.28 81 72,5 7,08 ,6% 70,3 8;D% .18
sun T74) 9,73 1D /6.4 9,21 .22 75,7 8,71 M 70,4 8,40 ,51 64,06 8,21 ,L41 62,8 8,71 .34
BOUD £9,1 9,18 L,22 00,2 9,10 L,3? 71.2 9,16 L,41 62,8 2,39 L3 Sa,1 8,358 44 50,3 8,47 ,02
WAgPL 1N0,4 5,76 3¢ 99,7 #,29 .23 100,1 7,09 ,22 93,9 5.9 .89 95,1 6,20 51 968 6,03 L35

TABLE A-I,- ABBREVIATED STATIC-TEST SPECTRA. FULL SCALE, 152.4-M
(500-FT) SIDELINE OR FLYOVER, TEST SERIES 1.

ORIGINAL PAGE IS
OF POOR QUALITY



MID

FREG? SPL» EXPe SPLe EXP, * SPL» EXPo
/3 250  OF SCAT~ 260 OF SCAT= 450 OF SCAT=-
0CT  M/S  VJ  TER M/8  VJ TER M/S VU TER
NUNB 213w 228, MILRUPHONEY 30 DEGRELS BELOW WINGTIPe
MIXE 1, 30 DE9 aPT MIKE 2, 4 DEW MIXF 3, 60 DES
ns AS,6 7,34 L8} V1.0 7,40 LUH 6,79 L33
r30 N2,2 718 L4 88.2 7.60 21 3 7,74 L4y
1280 T7.9 8,54 45 8.0 9,68 36 9,18 38
45U0 TN,y 9,34 12 78,7 0,82 L3I0 8,97 21
doud 61,3 8,73 .30 74.0 9,28 .13 ¥,01 38
VASPL 97,2 5,24 L4} 1U2,2 8.09 ,L10 8,82 .44
MKIXE 6, O0 DEW aFY MIKE 7, 97,5 VEV HIKE A, 108 DEO
318 92,9 8,33 L40 ¥0.1 S.81 1,30 B87.7 4,33 .04
LEL 89,2 T.14 49 85,5 85,81 L,80 88,4 4,90 08
12580 AR, 3 B84 44 83,4 7,21 o83 82.4 B,14 ,99
28un 42,8 9,57 L4 80,9 7.87 .38 79,8 8,81 .80
5000 TT,Y 9,28 L4U 78,1 7.87 L34 77.4 7,40 {,40
YANPL §10%,7 8,12 .2V 1UL.4 B89 7% 90,2 =20* 0,39
®UNS 213« 228, SIURSPHBNEY O DEGHEES BELON WINGTIPw
HIKE |, 30 DEu aFYT MI{KE 2, 4B DEU HIXE 3, &0 NES
38 82,8 7,49 48 88,2 7.40 22 89,6 7,06 .23
A30  Ya,7 8,00 4% 3,6 8,06 L39 87,4 5,20 ,33
1250 Ta,2 A% 20 79,3 8,85 L20 23,6 9,22 49
2800 67,1 9,60 3% 74,3 9.30 L850 76,5 9,50 ,L38
s0UD B8,2 9,34 3o 87,2 8i72 .37 732 9,34 38
BASPL 97,1 3,88 26 1UU.6 8,31 .16 12,1 6,48 12
MIKE 6, 90 DE@ AFT MIKE 7, 97,5 nEU  MIXE 8, 103 DiG
318 R0 7,14 L1 86,8 A.85 12 AS,1 5,50 83
840 RA5 V.68 27 B3, 4 Y48 12 A3, 1 d1E L2585
1250 R2,7 9,24 ¥ 81,3 8412 .25 81,0 7,29 L13
28U A0,0 9,89 L3 /9.4 3,10 32 78,5 8,26 ,2%
»000 75,8 9,88 L4v 78,0 9,11 L84 76,9 B,%58 L4
vASPL 1ND,4 8,81 L12 98,8 8,42 285 99,2 ¢,58 30
NUNB  233= 248, MIURUPHENEY 90 NEGREES BELSW WINGYIPe
HIXE 1, 30 DEV AFY MiXE 2, 4% LES nIXE 3, 60 DEW
318 88,8 .07 L4 V3.8 8,80 U8 96,7 5,00 ,24
630 85,8 7,18 L33 V0.7 7,32 Lu8 $3.2 7,20 L4v
1290 80,3 8,28 ;1% B0.4 A.87 .24 87,7 8,92 .11}
asvo 72,9 8,69 ;i1 80,4 9,32 .08 82,3 9,10 .21
5000 A4,3 7,82 2 72.4 A28 ,U6 76,6 8,386 .21t
WABPL 100,38 8,00 ,Li7 10B,0 S.44 L08 I07.2 5.1% .17
MIXKE 6, S0 DE® AFT MIKE 7, 97,85 vEQ MIKE &, 308 DEV
318 09,3 5,80 49 va.? 8,08 .80 28,3 5,30 2%
630 94,5 6,88 L4 v3,0 7i24 29 91,8 6,72 ,2%
1980 AB,1 8,50 32 47,9 8,78 L13 87,8 8,83 18
asuo A4, 4 6,83 B9 84,6 9,20 .19 84,5 8,76 20
souo 79,2 8,48 ,7b 80,0 9,14 ,285 81,9 8,84 Ll
PASPL 108,0 3,37 49 1u7.4 5,83 L1838 187,0 8,83 ,08
NUNS  233= 248, MIUCRBPHBNES 80 DEGREES BELOW WINGTIPa
MIKE t, 30 UES aFT MIKE 2, 4> VEQ HiXKE 3, 60 DEG
313 A1,7 6,76 L9 26,2 A,91 .20 A7,.9 6,88 .28
X1} TR,4 6,84 0B 83.2 4,76 .19 84,% 0,80 ,23
1250 71,7 7.99 L8 7.8 8,861 1% 79,8 8,34 ,24
2500 $3.0 8,87 ,29 70,8 8,9 .11 73.3 8,89 LU3
5000 49,0 7,79 . 3u 39,6 7.88 .29 64,8 7,93 28
DASPL 92,7 4,86 L17 V7.0 %.27 .18 99,2 5,20 .i8
KIKE &, 90 OUEb AFY MIKE 7, 97,86 €W MIKE &, 105 DEG
s 91,0 3,99 ,07 91.9 4,99 18 90.1 %.82 .20
630 87,3 8,8 21 86,4 7,22 .20 84,3 6,13 L1i8
1250 81,1 8,17 Ll 81,0 9412 413 A0,3 8,49 ,1i9
“500 75,8 5,8C L84 77.0 9:89 ,28 76.2 8,79 .13
BOUD AR, 4 3,40 L2k 89,6 0,14 48 70,9 8,02 ,i8
PASPL 10D,8 S.11 o17 JUDLD 4,01 .14 99,5 5,66 .17

SPLs EXP.

250
H/S

oF

RIKE 4, 73

94,0
1.7
8,7
82,4
77.8
108,0

748
a.2r
L T3
1Uee
1Ues
6,68

RIKE ¥, 120

83,3
8.4
79,4
78,4
90
97,86

8,32
7.48
8,3n
7.93
T80
LTRY }

KIKE 4, 75

9.1
87,0
84,2
80,8
76,1
101,9

MIKE ¥,

2.7
88,8
81,0
73,5
69,2
102,4¢

7422
7.90
9.90
10ee
9.98
8,43

8,44
7.42
8,38
8,21
7,92
8,91

RIKE 6, 73

98,8
98,8
88,1
83,8
78,9

108,0

YIKE ¥,

90.0
88,0
81,9
79,1
73,8
103.7

.90
h.78
8,48
9.04
8,58
8.25%

7.68
.74
7.98
8,71
8,0¢
7.82

MIKE 4, 73

90,9
87,4
80,%
75,8
08,4
100,7

.84
7,28
.39
9.88
9.48
.84

KiKE ¥, $20

83,4
78,9
74,8
70,0
62,8
96,86

.28
6,82
7i20
Tedy
7.81
6,78

TABLE A-I.- CONTINUED.

oee

1.33
1.74
1439
108
1,96
1427

ves

.23
.10
o5
.48
<32
W11

120 DEG

81
52
55
49
o34
a8

ks

Ll
o168
W12
«29
08
06

20 DEG

1.3
28
W45
80
39
+32

ofG

26
218
o9
.22
334
33

Lo

«54
88
83
88
+80
82

SPL» EXP.
L

TER

SPLs EXPs
250 OF SCAT= 250 OF

®/s v

HIKE 8, 82.8 DEG AFTY oF NOSIE

94,4 0,08
90,7 7.2¢
L 20
2. (24
8.4 9,78
104,09 .32

54
38

HikE 10, 138 DEd

V1.4 8,02
88,8 7,08
To.0 2,97
74,0 8,48
67,0 5,89
108:6 7,37

20
.18
11}
i)

‘38

SCAT=
TER

nIKE 13, 160 B

(1214
84,8
Vi3 ViYE
7.4 8430
3.8 888
101.8 7{12

MIKE 5, 82.D DEG AFY oF NOSE

UL 7,38
86,1 8,03
83,7 9.49
1,3 104
76,9 10}»
104,58 8,78

v
s2u
.21
38
.22
s

MIXKE ju, 138 DEG

91,3 7,67 1.06

88,7 7.09

W81

85,9 8,86 1,03
76,3 8,89 1,10
70,7 9,863 .33

103,8 7,03

®IKE 11, 180 DEO

90,2 7,28
86,8 7,85
79,8 7i98
T4.2 827
47,0 8419
102,0 6,37

MIKE B, 82,5 DEQ AFY 8F NOBE

89,4 0,37
98,2 5,98
$8.8 8,77
84,9 9,01
80,0 8,18
108.4 0,03

W15
22
o1t
.29
oi®
.2

WIKE 1y, 135 DEQ

88.8 7.91
82,9 8,394
79,8 8,92
78,7 8,78
© Tu.8 9,08
101,85 7.8

<54
82
«87
«82
87
a8

HIKE 8, #2.8 Ded

1.8 6,90
87.2 7.27
80.8 9,10
76,3 9,82
69,3 v,20
100.,8 3,87

Y
.32
o8
.22
.18
.38

MIKE jU, 138 DES

77.8 6,98
78,0 7,83
70,7 W,07
66.0 8,33
87.4 8,82
94,0 7,83

.29
<32
39
23
32
29

NIKE 11, 18U DEG

78.3 8:11
74,1 8,91
68,0 6i7U
62i4 7,22
S48 6,73
95,4 5,09

AFY #F NadE

+30
31
+33
W18
»39
24

MIKE 13, 180 DEG

71,8 449
67.5 Si09
886 6,00
Bl.4 804
38:8 .87
A8i7 4iey

o34
«20
33
«31
.4y
21



MID
FREQ

ocT

MUNS

HiKE 1, 30 DEV AFY

318

£390
1230
28v0
sou0
BAIPL

SPLe EXPo
250 OF SCAT~
M/8  vJ TER

SPLy EXP.

)

280 OF SCAT~

M/e W

TER

233s 248, MICREPHONEY 30 DLONEES WELOW wINSTIPw

83,7
A0,3
78,6
70,1
87,6
95,8

8,08
7.43
8,10
85,73
7,97
4,88

.28
o208
o306
32
+30
«17

MIKE 2, 43

H8.8 7.53
¥6.4 3,40
82.8 9,33
77.4 9,91
89.68 9,08
101.2 8,02

bEs
13

MIKE 6, 90 DEU AFY MIKE 7, 97, 0Ed

s
640
12%0
2500
5000
L13 249

WUNB

318
630
1250
#300
bouo
LY 120

318
830
12%0
2800
8000
[ JT 149

92,8
83,3
84,9
81,8
771

103.3

233% 243, MICRUPHONES

0,43
5,80
8,40
9,10
8,64
8,81

3V
.40
o2
.21
ol
.20

90.8 8.90
8.6 7.48
4.7 8.58
81,9 8:90
77.3 K,98

1U2.% 8,20

29
+40
ol
10
23
20

MIKE 1, 30 DEu APY MIRE 2, 4 DE®

81,7
7.7
7348
88,5
56,9
0,9

HIKE 6, 90 DEB AFY

89,4
88,1
82,9
80,7
78,8
",

7,82
8,09
3,89
[ 9] 14
8,61
8,98

7,39
[ 138}
9,48
9,98
0,83
6,87

$08
0¥
«Qv
o0
o7
07

87.2 Rely
83.3 8478
78,2 9436
72.7 9,74
o8,6 8470
99,0 6.40

MIKE 7, 97,

87.7 478
83,2 7.8
$1.1 800
79,8 9,18
78,1 8,81
98,8 8,01

«30
+39
dd
o34
«40
.28

LI {)

02
sid
+38
07
»33
38

3
0 NEGHEES BELEN WINBTIPw

NUNG 284 261, NIURUPHONEY 90 DEGNEES BELOW WINGTIPw

318
&30
1280
2800
soLo

HIXKE 1, 30 DEG AFY MIKE 2, 45 DEW

87.6
33,7
78,9
T2.2
64,2

SASPL 99,3

318
630
1380
28ud
soud

MINE &, S0 DEG AFY

7,9
02,7
87,8
84,9
80,4

vAgPL 106,7

HUNB

318

630
1280
4800
8000
vagPy

318
830
1280
FL3 ]
8000

778
T.78
8,54
8,88
8,41
8,87

6,61
7.80
9.00
9,89
9.32
3,70

od8
-1
33
13
o
oé1

vi.8 7.80
49,3 8,89
#4,3 9,08
78.8 9,77
72.8 9,44
1U4.0 8,33

MIKE 7, 97,8 uEd

97,8 8,81
V1.8 7,33
87,2 8.81
84,4 9,38
80.86 9,38
ius,3 8.18

+30
o1t
o33
i
8
.13

19
.28
il
.19
«38
222

284= 261, MICRUPMONES 30 DEOREES BELew WiNGTIPe

MIKE 1, 30 DEW AFT

82.8
79,2
78,2
68,7
80,8
08,7

WIKE &, 90 DES AFT NIKE 7, 97,5 UES

91.2
[T
84,1
81,8
7748

vAgPrL 102,

A-4

7,04
8,20

6,17

8,90
Tor4
.84
.19
8.98
8,18

«23
«07
.20
old
«27
W2

MIKE 2, 48

87.2 7,80
84,2 4,38
8U. 4 9,19
78,7 9.80
68,6 §,98
V9.4 8,12

93.1 7,00
.1 7,48
43,7 8,40
1.0 2.39
27.1 8;34
1UL.7 8,66

pE9

o
o 24
ol4
24
39
o8

SPLs EXP. SPLy EXPe SPLs EXPs SPLs EXPo
480 OF SCATw 250 OF SCAT= 450 OF SCATw 250 OF SCAT-
M/8  v¢  TER M/S VW TER M/S v TER M/S VI TER
MIKE 3, &0 DES ®ing 4, 7% nte NIRE §, 83,9 BES AFY oF wesl
91,0 7,76 40 92,6 7,40 L08 93,8 7.47 28
87.3 8,38 17 89,2 7.98 ,21 80,3 8,12 11
85,2 9.88 14 8.8 9.t .17 88,0 9,85 21
A0,8 10,¢ 09 81,3 tUse 10 2.7 10¢e il
74,8 9,49 09 77,2 9,43 ,08 78,2 9,77 .04
103.1 8,08 L2 104,41 8,48 ,04 104,89 6,98 i
NIKE 8, 108 DE® niKg v 120 DEE WIKE {U, 138 DR MIXE ii, 180 3L
91.8 7,20 08 oF $.43 32 70,7 7,43 13 0047 7138 48
09,3 8,21 N2 03,8 7.03 .83 78,8 6,74 l0 2044 7188 46
86,0 9,32 .1Y 81,0 7473 81 7148 7,83 18 78,4 8437 38
82.8 9,71 .20 77,7 8.00 47 50,0 8,10 .1a 78 0ile )9
81.1 10,¢ ,i6 72,7 $.27 8% 89,8 7,97 .48 8.0 8i8s ,08
103,3 7.13 ,08 98,7 Sib9  ,a3 8.4 8,03 N} 90ie 7417 04
RIKE 3, 80 DES WIXE &, 78 DEB WIKE B, %2,5 DL AFT OF weSE
88,4 7,83 148 89,8 7,24 .28 89,7 7,46 L44
86,5 8,83 20 06,2 8,41 32 85,3 8,48 ,20
828 9,44 44 828 9.72 (40 8.6 9,28 80
77,8 V,70 88 7849 lUee 477 S04 9,87 B8
2.4 9,899 L3 7B,1 9.68 A8 76,8 9,74 .62
10047 0,78 12 100,7 8,84 L&Y 100,3 ¢,08 44
NIKE A, 108 DEG KiKE ¥, 120 OEG MikE 30, 135 DEQ  WIKE 1§, 180 DEe
88,6 7,28 30 83,3 4,83 ;46 88,3 72,74 I 90,0 7429 ,LU8
39 78,8 3,76 08 83,44 7,72 LU 04,7 2418 L7
o35 P4,0 3,83 43 77.9 7,98 2% TT.0 T.98 43
s 70,1 379 58 73.8 8,40 .52 1.7 M2z L7
.42 65,4 3,38 ,77 878 8, «82 84,9 7478 .13
84 97.0 5,07 48 102,35 7,79 8¢ 1008 7318 i3 -
HIKE 3, 60 DEQ nIKE 4, 75 DEQ NIKE 8, 82,8 D@ AFT oF NoOSE
95,3 6,92 .22 97,2 7,51 ,13 9Beb 7324 L33
02,1 8,03 ,4U 94,0 8,64 ,27 94,4 8,08 27
86,6 9,08 10 88,2 9,59 ,26 08,7 9,43 3
81,1 8,83 .32 83,9 9.94 L3 84,8 9,80 ,22
78,7 8,83 ,32 79,7 9.53 ,09 80.9 9,21 . i®
106,2 %,68 L33 107,46 8.48 ,13 108.0 B,04 L13
MiXE 8, 108 DEG RIKE ¥, 120 DES MIKE $0, 138 DEG  MIXE Vi, 180 DES
93,2 6,350 .27 92,5 7.74 .28 84,6 7,43 32 L78,3 700 as
Sl.d4 8,34 21 87,6 7.44 20 82,1 7,83 ,43 78,9 6,83 .92
86,5 9,12 43 83,4 72178 19 79.4 8,49 8 7347 9,80 .70
83,2 9,52 ,18 80,8 8,22 ,33 76,9 9,18 .81 74,2 13,0 1,88
0,6 9,29 18 77,2 8,27 49 71,9 8,78 84 59,7 11,9 1,44
108,0 5,59 ,28 105,8 7.84 28 101,8 7,70 38 98,8 8107 ,26
MIKE 3, 60 nEG WiXE 4, 78 DES MIKE 8, 82,5 DEG AFY oF NosSY
89,86 7,89 ,312 94,0 7,24 .36 91,5 8,97 40
85,8 8,13 .23 87,6 8.25 ,47 88,2 8,14 L43
82,9 8,08 28 83,8 9,11 ,26 84,9 9,41 .20
79,0 9,67 11 80,0 9.08 3% 8i.4 9,97 N
72,8 9,04 38 76,8 9.04 38 77.9 9,78 .42
102.2 8,04 17 $02,7 6423 .19 103.2 8,30 ,27
WIKE 8, 08 DEG mixe 9, tdo pES MIKE ju, 135 DEG  MIXE 11, 1850 DES
90.3 9,16 .78 87,8 8,78 48 7747 8,81 L7 BB, 899 .44
87,6 9.48 .77 85,0 8,74 45 74,2 7,18 1B 79,3 74y4 L20
83,5 8,08 .28 82,6 9.49 L34 68,7 6,81 ,27 70.4 7437 .43
80,2 9,28 ,47 80,1 tUee ,32 84,7 .84 ,22 64,9 7.3t .24
8,0 9,30 LB Y61 10ee 5% 88,7 8,90 ,2% 87,6 7(81 .38
10,9 8,07 40 101,86 8,76 ,42 98,7 6,098 ,2U 98,6 8,71 L4
TABLE A-I.- CONTINUED,

OF ¥
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miy

SPLs EXP.

250 OF SCAT~

M/S v

RIKE &, 78

99,7 8:37
96,0 6,03
[

79 *
08,8 8,10

TER

o84
34

uixg 9, ig0 DEe

3 6.8
‘6,38
84,1 7073
81,2 8,81
77,3 8,84
104,8 7.0t

KIKE 4, 7B

94,3 819
9117 8,82
87,1 0,9
T ETIN
7901 1U,e

108,0 6,64

HIKE ¥, 120

85,9 6,83
44,7 6.60
81,0 T.49
772 472
73.4 7.42
98,6 628

KIKE 49 78

92.1 8,80
80,5 8,92
88,8 8.8y
84,0 3438
90,9 9,20
108,35 7,88

98,1 G.29
8,2
L)

HIKE 4, 78

88,7 8,33
88,8 8.8
83,1 9,08
80,2 .03
77,7 9.22
101,9 7.13

MIKE ¥, 120

83,6 6,43
82,1 2.48
79,8 7.93
77,8 B.79
74,4 9,08
00,7 8,37

31

bes

»86
+86
87
o6
86
87

23

“kixg 9, 120 DER

DES

28
34
38
«40
24
22

nes

2.02
2043
2e44
2454
2.82
1e24

SPL+ EXP.

SPLe EXP,

250 OF SCAT= 250 OF SCAT-

M/S v

TER M/S v TER

RIKE 8, 82.5 DES APT OF NOSE

8,83
s 8,48
8,78

9,us
.18

K1
29
o3
.08
08
23

NIKE fu, 138 DE@  wiKE 14y 18U oEe

7,44
7,90
9,9
104
9%
7.9%

MIKE 8, ¥2,8

939 709
0.¢ 7,00
48,8 9,30
83,7 10{»
78.4 104e
104,7 &,10

.87 80.9 5418 .13
.88 7643 si98 20
.13 740 6480 .48
.28 84,6 7400 30
.88 86,9 6193 .83
33 07,0 3,88 ,07

DES APT OF NOSE

MIKE jU, 136 DE@  WIKE $i, 180 te

79,8 0,27
7747 747
73,8 8,34
8,0 8,98
03,3 %19
0.8 078

o2 4502 /82 00
3 S043 4(84 38
28 FR.H Si09 20
L 6743 7ia8 40
41 U686 7i13 8¢
X1 8.8 4{77 .29

HIKE 8, 82,5 DLE AFY OF MOOE

93,1 8,31
90,7 8,83
88,1 9,17
S 88,2 W,ut
82,0 9,30
108.4 7,80

ou
.23
.19
o
22
J4u

HIXKE ju, 138 DO HIKE 14, 1By DE®

84,7 7.78
82,8 7,07
79,3 7,
76,2 7.9%
72,0 7,93
103.2 7.01

MIKE 8, ¥2.8

89,8 8,84
7.1
84,3 8,82
148 9,08
78,3 9,43
102.5 7,982

24 T7.2 7i{88 .92
37 762 9413 1,38
.23 7640 10,¢ 1,28
2y 78,6 11,0 1,78
o4 87.8 9/08 ,08
i 742 7407 W39

DLE AFTY OF NONE

2
42
34
23
«43
28

KIXKE ju, §38 DEd NIKE 11, 1BV DEO

Ta.e t,u8
70,4 8,02
66,8 6,36
63,8 0,U]
89,6 6,92
88.9 0,18

A-I,~- CONTINUED.

FREGs SPLy EXPe SPLs EXP. ' SPLs EXPs
/3 200 OF SCAT~ 260 OF SCAT- €50 OF SCAT=~
ocT M/S \ L TER M/E vJ TER M/S Vv TER
RUNS 262+ 200, NICRUPHONES 90 DESWEES BSELON NINOY)Pa
HIKE 1, 30 DEw APT MIXE 2, 45 DE9 WIKE 3., &0 DES
ne 18 Va1 .02 ,id 99,0 6,10 .13
630 o33 ¥1,1 6,80 ,L40 1 $ .18
1280 <20 86,0 8 .33 8,64 .08
(111 sto 80,8 ¢ .20 9,39 .48
(11} 08,2 8,04 33 73,1 8.88 30 8,18 .18
BASPL 100,2 4,74 ,2a 1UB.8 Bode L34 108,2 5,18 14
MIKE 8. 90 DE® APT MIKE 7, 7.5 vE9  NIKE g, 108 DEO
V9,2 8,08 L1} 98,8 5,28 17
99,4 .87 .13 90,6 8,66 .88
0,2 8.83 ,10 87,2 8,87 .40
8,4 0,80 .12 84,0 9,34 11
81,3 988,22 80,8 8,85 17
107,58 Si88 (04 106.4 B, 81 ide
NUNS 262« 268, NICRUYPKONER 30 DESREES BELOW NINGTIP-
MIKE 1, 30 DE® AFT MIKE 2, 45 DEG hikE 3, 60 DES
B 84,2 8,78 % 88,1 Bo41 o8 90,9 6,40 41
630 81,7 8,71 ;38 7.0 7427 J23 08,2 32
1280 77,3 §,00 LI 83,7 8,97 .18 [IN W) N
800 70,8 8,79 17 TT.0 9484 34 00,6 o3
B0U5 61,6 §,08 Lf) 09,9 §i68 3V 73 .07
VASPL 98,1 4,82 37 100,7 8407 .29 103,2 22
WIKE 8, 80 DE® APT MIKE 7, 97,9 US4 NWIKE 8, 108 DES
38 90,8 5,11 B9 9,8 4i81 97 48,3 8,86 .48
830 37,6 $.16 80 86,9 6301 (3¢ 8.8 5,84 40
1880 84,4 8,04 L0 84,8 8,30 L,22 3.2 7,80 38
2800 88,7 9,43 e R4 9:32 26 80,7 8,48 .40
5000 78,2 8.88 17 78,8 8i93 L3l 77,8 7,98 .38
PARPL 101,90 €,87 82 101,20 8i08 39 100,4 B,48 87
HUNS 271w 278, NICROPHONES S0 DEOREES SELMN WINGTIP-
MiKE t, 30 BE® APY MIKE %, 4% DES MIKE 3, &0 DES
e 83,7 7,80 Li8 7.6 8.31 ,20 0.4 8,12 1)
t 830 20,1 8,08 L2323 1 23 87,9 8,47 W7
1880 78,3 8 11 13 84,0 4 L
1800 71,9 o i L $1.8 §,97 .07
000  S8.9 B.48 28 «30 V7.0 8,88 (43
SASPL 99,1 6,38 12 10,1 7.03 .21 104,7 8,97 .17
HINE &, 90 DE® AFY MIXE 7, 7,5 DE  NIKE 8, 108 DE®
318 94,3 8,808 11 V4,3 8.51 23 04,3 9,16 L18
830 01,6 3,70 s Vi, 4 8,81 .23 92,0 8,00 .11
1280 80,7 8,92 14 87,6 8:22 LM 87,8 8,00 .20
2800 9,18 ,09 8,0 8,27 .28 84,3 8,08 13
B5U0 82,9 9,31 L1 81,6 8,42 .22 82,3 9,11 .26
BASPL 104,90 7,67 03 104,68 7,70 .28 105,38 8,96 .09
wilNg 271 278, MIURSAHONEY 3D NEORELS VELBNX WINGTIPa
MINE 1, 30 OEG aFT MINE 2, 485 DEY *IXE X, 80 DEG
318 AN,7 8,13 .24 B&,2 7e%3 Wi B7.0 7,98 .17
ASC 76,8 7,80 L3U M5,9 8.25 o1 A3 8,20 .18
1250 73,7 S, 46 2¢ 78,1 2,81 L2 At.6 8,91 .08
R0 A9,1 8,97 L1 74,8 871 413 78,8 ¥,54 .18
5000 62,3 8,61 ,3a 70,0 A0 L24 74,3 9,05 OV
BASPL 98,2 6,32 ,L,32 99,1 A.a1 ,23 101,686 5,35 L24
HIKE &, 90 UEuU AFT MIKE 7, 97,% Ofd MIKE 8, 108 DEO
36 90,1 8,11 .28 v1,2 8,65 19 89.8 9,44 80
630 87,0 7,77 Jiu 87,1 A8 ,09 AS,8 7,81 .6U
1230 A4, 8,20 N 84,2 9,04 418 82.5 8,16 21
a%un 81,8 8.58 4> 81,3 Ro47  Lu2 79.8 ¥,30 .27
SHND  TA.4 8,84 32 7.8 8,33 LuB 78,0 8,34 .21
BABPL 1N1,5 7,13 31 1UL.8 7.79 ,16 101,6 8,41 .48

03 81.4 74087
e 7447 8400
il 48,4 ¢i00
3 6840 7i28
1 68.3 7i40

o3¢ #8.1 7401

A-5



MID

FREQs  SPLe EXPa SPL» EXPs ! SPLy EXPe SPL+ EXP. SPLs EXP. SPLs EXPs
M3 290 OF SCAT- 280 OF SCAT- 250 OF SCAT~ 250 OF SCAT= 250 OF SCAT~ 250 OF SCAT=~

QCT  M/S  VJ  TER M/8  VJ  TER M/S vV TER M/S vJ  TER M/S  vJ  TER M/S Vo TER

NUNS 27w 286, MIURUPHENEY 90 DEGRELS BELON WINQT|Pe

MIXE 1, 30 0E& AFT RIKE 2, 45 Dt6 WIKE 3, 80 DED WIKE 4, 73 pEO MIKE B, 82.8 DEQ AFY BF NOSE
s AB,8 7,43 07 v2,9 8,80 ,L09 97,0 6,51 ,21 98,1 6,85 ,08 98,8 5,20 02
430 85,6 7,49 L1 ¥0,5 72,38 L2t 93,2 8,92 ,a3 96,2 8,08 ,20 F4.8 0,73 10
1250 81,2 7,85 ,0e 86,2 8.48 L17 89,2 8,82 .12 90,0 9.14 ,39 90,2 4,88 28

PR 75,6 7,08 Liv 82,0 8,08 ,L10 84,8 7 .32 a6, 8,82 LU 88,6 8,186 L2V
BOLD 59,5 7,80 ,07 76,4 8,05 L12 RO,1 8,32 LU 83,7 9,38 44 83,9 8,74 Li8
vANPL 10N,0 3,42 it 1,8 3,77 Lt 107,2 8,42 18 108,3 8,30 17 108.3 3,89 ,02

NIXE 6, Q0 OEY AFY MNIKE 7, 97,b nEY MIKE A, 108 DEG HIKE 9, 120 UDEQ MIKE fu, 135 DES MIKE $1, 18U O£6

315 99,3 8,78 15 vE,2 6,02 L4 Q4,8 5,24 ,i8 92,5 7.62 ,1¢ $3,7 7,20 38 79,8 4,49 10
630 94,1 8,64 28 92,1 #.37 48 91,2 7,02 .29 88,7 7,81 09 84,1 7,87 48 78;2 8401 .58
1230 R9,5 8,66 03 88,2 8,42 L33 86,6 7,89 .31 84,7 8,35 ,17 80,5 8,84 50 76,4 5{27 1,74
4300 A7, 8,48 .21 48,8 7,49 27 84,0 8,09 .51 82,2 8,43 Li4 7648 7,96 48 76,7 6.0t 4,18
pOUD 83,9 8,74 13 82,6 8,38 18 82,0 8,48 40 78,4 8,88 18 72,1 8,39 53 6151 8409 2,68
wARPL 1N7,.9 9,83 L2/ tue,9 8,83 .19 108,2 5,03 .21 108,7 7,87 17 102,1 7,88 L28 7.4 8,38 13
WHNE 279w 288, MICREAMENES 30 DEGHEES BELOW WINOTIPW
WIKE 1, 30 0Ey APT MIKE 2, 4d DEG MIXE 3, 60 DEG KIKE 4, 7% DO MIKE 8¢ 82,8 DeQ AFY oF HOOE

315 AY,7 7,48 3y A7.4 780 L 88 90,3 7,39 .38 91,7 7481 18 91,9 0,886 33

630 73,8 5,57 LU/ #5,7 7,93 .19 A6,9 7,82 U3 88,2 7.19 .26 88,0 7,76 3
12950 PA,9 7,85 ,0e 42,8 8,79 L 4.8 8,84 18 84,9 8,59 L1t 85,3 8,58 19
%00 72,3 6,7% 28 B4 7,99 L9 B1,3 8,34 L21 82,8 8,90 L1l 22,9 3,26 ,16
SPOR K46 7,14 L09 72,9 8,45 .18 7.1 8,78 .28 79,3 8,8t 28 9.8 3,88 0

sABPL 08,7 $,22 ,07 100,0 8431 420 102.5 5,99 ,21 103,4 6,33 L1t 103,7 0,47 L2
HIKE 8, QU UEW AFT MIXE 7, Q7,5 uly HIKF 8, 105 DEO *iXE 9, 120 DEG NIKE 10, 138 DR NIKE 11, 180 DE®

318 91,7 6,68 L1l V1.3 6,48 L9 A9,7 7,48 37 88,3 7,41 ,18 79,3 7,48 32 a8, 6 Ti77 t,u4
£30  R3,0 7,27 Lt 87,6 ¥,26 ,u! 87,8 7,30 ) 86,4 7.53 08 76,2 7,14 LU 79.8 84368 1,17
1250 R4.5 7,90 L0b 84,2 8,24 .12 84,4 8,91 .45 62,8 8,00 ,08 723 7,88 73 T2 8458 1,04
4%u0  A2,9 8,06 32 82,4 8,87 18 81,8 9,40 12 80,4 8,35 23 89,0 7,98 64 074 Ti47 .81
S0u0 79,7 3,80 ,id 78,4 8482 12 78,9 9,17 23 76,0 8,35 ,26 63,1 7,78 .83 $1.7 9408 78
WASPL 02,8 3,72 L16 $ui.6 8,03 L9 101,8 0,02 ,L09 101,2 7560 ,18 98,8 7,U7 ;68 9844 Yias 1,1y

MUNS  287= 2904, NICRUPHONEY 90 NEGNEES SELON WINGTIPa

HIXE {, 30 DE¢ AFT MIKE 2, 45 DES MIKE 3, 60 NEG HIKE ¢, 73 nEd MIXE 8, 82,5 DEQ@ APT 8F wNeolf
315 RY.7 8,40 4\ ¥2.8 6,84 U3 98,5 5,83 28 98,4 8,18 28 9,4 8,93 42
830 AS,) 8,77 .27 89,9 7,05 L39 92.7 6,80 .23 95,56 7.32 Lt3 95,0 6,88 ,39
12%0 79,9 8,08 v 88,1 8,88 .33 87,8 8,78 L2t as,y 8,83 ,20 88,3 8,28 L4
2800 T2.5 774 .23 79.2 AN .13 B8t.8 5,46 L3 83,8 8,87 ,03 84,8 8,03 21
o000 Q4,4 6,88 .27 72,6 7.34 .28 78,1 7,81 L4 79,1 7.9% ,29 80,0 8,04 22
PASPL 99,7 4,74 L1 1ud 4 53,49 .13 107,14 8,13 20 108,0 8,38 47 108,2 95,39 ,2%

WINE 8, 90 DEW AFT MIKE 7, 97,5 UEY MIKE B, 105 DEG MIXKE ¥, 120 DEG HIXE ju, 138 DEQ MIKE 31, 18U DES

313 98,8 5,36 ,038 va,.4 8,88 ,23 93,1 8,37 .44 92,8 Y.11 12 85,7 7.87 .54 79:0 5430 .37
840 03,5 6,47 ,23 v2.% 7,09 23 91,5 6,96 ,28 88,1 7.18  ,09 83,7 8,82 ,19 7648 8478 7%
1250 An,) 8,24 3 87.8 8,93 ,12 88,4 7,85 ,29 84,2 7,94 .17 BD,.B 9,40 L42 74,8 7,82 1,38
48u0 84,9 8,20 ,22 84,8 B.97 .48 AY,3 8,40 L13 81,1 7.80 L1t 76,5 9,02 ,3% 7247 10,¢ 2439
boyo 8p,0 7.84 L1413 80,3 8.%7 .23 A0,4 8,34 4y 77.2 7.98 413 7.0 8,84 44 58,5 932 1.37
yASPL 107 ,4 8,00 L12 tu6,.8 8,69 ,i4 106,00 8,49 .17 105,86 7,44 14 1U1,8 7,72 &7 96,8 5,7¢ 17

HUNS 287« 294, MIURUPHONES 30 DEQREES SELON WINGTIPw

HIXE §, 30 DEW AFT WIKE 2, 4b LEA HIKE 3, 60-DEG PIKE 4. 7% DES HIKE 5, B2.5 DEQ AFY 8F NOSE
s 53,6 8,03 ,2v B7.6 7,73 30 90,1 7,59 L34 92,0 7.72 L,30 82,7 7,62 &0
830 AO,L 7,94 23 48,4 8,58 L16 AT,1 8,73 ,¥0 88,9 8,63 2% 89,5 8,982 iU
1250 78,1 9,28 3V 82,1 9.45 ,L37 84,5 v,34 30 85,1 9,70 48 88,3 9,21 40
%00 80,9 9,08 L1v 7743 9497 W22 A0,0 10,e .46 81,6 Lu,e 31 82,4 10,¢ .40
soun 42,0 8,88 1o 70,0 8,87 .18 74,0 9,33 ,3b 77 .4 9,52 L4t 78,0 9,73 ,3s
BASPL 96,5 6,12 21 100,35 8,38 .16 1n3,0 6,19 ,24 103,9 8,64 ,27 104,1 6,04 .13

HIXE 8, 90 DEV AFT MiXE 7, 97,8 u€d MIXE 8, $08 DEG MIKE ¥, 120 DEG HIKE 1u, 135 DE9 ®IKE 11, 150 vEB

ns Q2,8 7,70 5 $1,3 6,58 99 89,3 7,40 40 86,3 A58 ,062 79,U 8,87 18 88,0 8,42 ,43
640 89,1 7,99 ;20 87.9 7.8% ,24 A7,2 7,886 80 AS,i 7.40 ,93 Thet 0,77 L3I A1,9 8,49 42
1230 Re,6 8,88 ,20 84,7 B.09 .40 ad,4 9,03 ,20 82,4 8,67 1,40 7443 7,86 A7 73,4 8,98 %0
#8500 23,0 10,0 .23 2.3 9,08 23 Al.6 9,69 ,25 79,6 9,24 1,18 67,1 7,73 W 67,4 B,89 (43
s000 TR,S 9,79 L3 78,1 A,8% .10 78,6 v,85 16 74,7 8,84 1,28 BY1,U 2,44 7/ 39.7 9,19 L38
WABPL §03,4 8,83 24 1u2,0 8518 .18 Ing,6 7,2¢ .52 100,2 7.68 .57 V8,8 8,05 3% 1N0,8 82 ,38

TABLE A-I.- CONTINUED.
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MID

FREGr  SPLs EXPe SPLy EXP. ) SPLy» EXPs SPLs EXP. SPLe EXP. SPLy EXPs
/3 250 OF SCAT= 260 OF SCAT~ 250 OF SCAT= 250 OF SCAT- 450 OF SCAT~ 250 OF SCAT~
OCT  M/5 VU TER H/6 VU TER M/5  vw  TER M/S W TER M/s  vJ TER M/s W TER

KUNS  206= 299, MICRUPHONEY 90 NEGNEES BelLOw WINGTIF-

MiXg 1, 30 VEG AFT M{KE 2, 45 DEG MIKE ¥, 80 DEG KIKE 4, 75 DEG MIKE 8, 82.3 DEG AFY oF Nest
315 88,6 3,64 L9 Vi.9 7494 .39 96,6 8,96 28 98,8 6,73 .96 96,9 6,57 ,22
630 85,0 8,28 47 38,8 8,08 87 98,8 8,37 L34 97.7 9,73 28 93,2 8,48 48
1250 78,8 8,785 1,21 $3.6 8,92 1,08 88,7 ¥,31 1,19 89,0 8,92 L858 S8.d 115 80
4500 7N,0 8,73 JTb 78,8 fu,e  L26 81,5 8,35 B¢ 84,2 9,68 ,43 84,0 11¢  ,61
BOUD  BA,7 8,84 L4d 7.7 A,99 30 78,7 8,04 B8 7.7 9,07 L83 Tre9 104,01
GASPL  OR,7 4,80 34 T1U3.5 B.77 o4 107,86 5,38 ,20 109,85 8,77 ,23 1U7.3 6,93 .42

MIKE 6, 9D DEG AFT MIKE 7, 97,5 YEU  MIKF &, 10% DG IKE ¥, 120 DEG MIKE §U, 338 ULEG  WIKE i}, 15U PES

318 98,2 6,52 .24 VB.2 ABU .33 03,0 3.4% . %6 93,3 Ad7 37 84,0 8,49 90U 78,4 3,03 ,88
830 Q4,9 7,87 L,7b .4 740 1,08 00,7 7,57 0 89,7 .08 L4 B1.0 5,17 .28 4.8 7.8% V7
1290 88,9 8,80 ,27 ¥6.1 B.94 A3 88,3 8,37 1.22 88,5 9,61 ,38 7841 7.6 3% 89,4 Tioa L7
500 A8,2 1040 W78 83,2 9,18 .14 Al,7 8,90 t,2¢ 81,4 8,87 13 76,3 4,80 Y8 63,4 7,45 L34
boup 79,2 9,35 L8 /6.8 8,8y i} 77,2 8,85 1,21 73,7 A,26 .83 70.3 8,99 ,3e 54,3 7,85 ,88

BASPL 108,00 6,00 87 19848 5,27 L7 1n%,2 %5,8% ,L04 108,3 7,97 ,0% 1UCeS 7,808 L300 98,4 %.892 .98

KNS 3NNe 307, MILRBPHONEY YO DEGREELY BELOX WINGTIPe

MIKE §, 30 DEG AFT M[XE 2, &b UEN NIKF 3, A0 BEG MIKE 4, 78 DEO NIKE 8, ¥2.5 DrG AFY or w8t
358 eA.6 3,47 L8e 2.2 7.78 .97 96,0 6,88 48 96,6 S,07  ,47 97,9 7,88 5
A30 88,4 8,38 8¢ AL 8,73 .48 98,3 8,70 99 96,8 8,41 58 92,7 7,38 ,0a
1280 77,8 8,52 ,63 83,1 A 87 10 88,5 8,86 1,21 88,0 7,31 42 89,0 10,0 49
200 72,0 8,7% .16 /8.1 Ao B4 (4B 82,8 0,83 b} 83,3 7,19 (A5 84,9 1000 60
BOUO  A2,7 3,27 L4 73,0 4,80 43 Tl 4,17 60 80,9 7,40 3% 78,3 0,87 L3
BASPL QAN 5.nB U 1033 8.8 410 106,09 4,83 50 108,64 8,80 38 107,00 6,18 49

MIKE B, U DEU AFY MIKE /7, 97,5 uE¢ MIKE 2, 108 NEG *INE ¥, 120 nES mixt tu, 13% DEG MIXKE t§, 18V DEG

318 oa, 8 8,57 7Y N7.T7 T 6B 426 93,2 4,17 b 93,7 7.%2 ,12 86,7 8,76 47 78,2 4,89 87
S0 Q4,7 7,09 L7 59,5 9,27 0h 0,6 7,59 .87 89,2 7,61 ,t3 81,9:0,88 ,43 73.7 709 1
12%0 9n,0 9,30 Lh2 na L% 8,77 O Ké, 4 b,3% 3% 45,2 9,50 .40 78,1 /.54 L4y 69,7 7,81 50
2500 A8,7 9,52 LAZ2 82,2 7,07 .21 80,9 0,63 .34 82,6 9,47 ,60 76,2 8,49 27 63,8 7,68 3¢
BOUD Ryt 7,18 69 /5.4 3,28 /3 76,3 6,21 .1n 73,6 3,91 .55 69,8 7,u2 60 87,8 7,37 48
BASPL (07,7 5,99 ,Lib 105.2 5,82 .72 ing.6 5,81 U5 tna,a 7,82 ,29 101.1 7,90 .17 98,5 6,38 ,38

KUNB  300= 3097, MICRUPHBINEY 30 DEGNEES RELOw WINGYIPs

MIKE 1, 30 DES AFT PFIKE 2, 45 LEB MIKE 3, 60 DEG FIKE 4, 73 pE@ HIKE 8, 52,5 DrG AFT 8F NOSE
313 A3,9 9,08 7o 86,0 R.47 28 92,3 8,73 .58 91,8 7.22 ,93 90,7 7.30 1,08
630 TR,1 8,78 L28 86,8 9,45 78 BA.1 ¥,09 b2 91,6 8.8¢ ,27 BR.9 Y3 L1
L3280 73,6 B8R 48 80,7 8,31 .»b Ad8 .81 37 A6.8 0.54 %7 BS,0 9,17 ,23
2800 A7,9 7,23 L8 7846 9i11 1413 Alet 8,96 1,US 81,8 4,40 ,66 79.8 9,34 13
L1 A5 5,86 73 N0.3 AiT2 Ledu TT0 0,01 ) 79,6 8,73 ,7? 7B,y 8,88 L8
CABPL 08,0 8,92 ,28 VB.4 8,49 .17 103,3 6,35 L33 1Ud,2 8,37 21 101,4 6.96 21

WIKE 6, 90 DEW AFT MIKE 7, 97,5 vEY RIXKE &, 108 DEG HIKE ¥, 120 DEO MIKE ju, 135 MO KIKE 11, 15U LEG

Is 90,5 8,82 L4c 45,9 4,37 87 85,6 5,32 L9 87,0 8,48 .82 7944 7,31 1,07 A8,2 7i3V 68
630 83,9 7,01 3 84,8 8,49 /4 84,9 7,23 1) Bd 4 7,88 ,77 77.9 9,91 69 7047 B.60 1,08
12%0 4,3 8,59 ,8¢ Ble1 8,38 .72 80,1 8,39 .13 52,2 5,64 L84 73,7 9,47 43 73,7 8,29 3.86
800 8f,9 9.78 i8> 7748 7419 o233 76,8 8,36 .24 78,6 8,24 ,28 66,2 7.9 3v AB,8 4.1V 0,33
sbuU0 77.3 8.14 1.03 /d.d ALB3 .2 72,7 5,72 .54 71,3 V.13 .40 62,1 7,397 1.37 %9.8 126 8,13
BASPL 100,7 3,38 .11 N8l S.u8 LU 99.0 .66 L3I0 99,3 7483 .23 Vh.a 7,11 L,22 99.7 6,70 68

KUNS 308 315, MICRYPHONEY 90 NEAREES Bei8x WINGTPw
.

HIXE 1, 30 0Dbé AFYT »iKE 2, 45 DEY *IKE 3, 87 DEO ¥IKE 4, 75 BEG MIKE 8, 82,85 DEO AFY oF NOSE
318 80,8 8,01 1,00 83.7 6.79 87 90,2 8,98 24 89,7 6,87 38 89,2 8,80 ,3s
430 70,4 5,60 77 Be.N 8,89 1,132 89,7 9,18 32 91,6 4,33 72 89,9 9,98 32
i2%0 78.4 6,00 1,28 82,8 Q,22 ,28 83,4 b,42 48 88,7 9.87 .50 88,8 B,46 58
%5490 72,0 7,00 1.39 76,3 8,69 L49 84,8 9,19 44 83,3 5,88 ,30 84,6 9,82 L4
U] 68,7 5,186 U /3.3 5,09 90 80,85 6,78 1,71 80,6 6,28 ,56 78,4 9,98 ,29
BASPL 97,1 8,80 74 IuD. 4 8.81 .71 tha,t 6,91 .29 108,3 7.50 .28 102,3 7.38 .58

Mixg &, Q0 DEW AFYT PMIKE 7, 97,5 0EW MIKE A, 108 0fs ®IXKE v, 120 DEG MIKE tu, 13D DEB *1KE 11, 180 pEe

338 92,4 5,91 L42 V0,4 8,65 43 90,9 7,43 ,09 96,0 tues (70 87.2 V.27 B 78,3 7i86 ,e8
650 90,8 8,74 55 89,0 7.%¢ 9! 89,7 7,15 .68 88,2 6,34 ,32 85.06 7.30 .60 AG.6 424 88
1250 RE,B 8,25 ,94 89,8 6,82 L,37 86.4 B,97 23 23,2 6,70 ,78 76,9 7,88 32 A6,3 3,38 48
%00 Ap,2 8,44 1,00 82,6 A, 30 .43 B30 8,74 15 80,3 6,65 ,22 78,6 7,88 L33 83,8 6,88 ,22
5000 Ay,6 5,87 L9092 77.7 8.38 .87 80,3 7,37 t,38 78,8 8,08 .07 70,8 9,U47  ,22 86,8 5,20 1,04
FASPL 103,88 7,00 08 102,2 7.34 .13 104,4 8,81 .23 10,6 9,07 .36 104,7 9,28 ,3% 98,1 8470 LMY

TABLE A-I.- CONTINUED.



MID

FRLGs §PL- EXPo SPLy EXR. ’ SPLy EXPo SPLy EXP. SPLs EXP. SPL¢ £XP,
/3 250 OF SCAT= 280 OF SCAT- 250 OF SCAY= 250 OF SCATe 450 OF SCAT- 250 OF SCAT-
0CT  M/5 VU TER M/§  VJ TER M/ VJ TER M/S  VJ  TER M/s  vJ TER L7 N TER

KNG 308= 318, MICROPMONES 30 DKGREES CELON WINST!Pe

HMIKEZ 3, 30 DE@ aFY MNMIRE 2, 48 Vi HIRE 3, 80 DEB HIKE 4, 73 D€ MIKE 8, 82,8 DEG APT OF NBSE
318 77,9 7,02 1,49 83,4 0 97 04,0 6,58 B9 88,8 9,45 ,08 87
430 78,1 8,00 ,42 $1,8 878 .04 83,8 7,10 ,i8 28,8 4 38 o8
1280 T4,6 9,80 (ee 77.1 7:88 .18 35,5 10,¢ ,60 84,3 9,20 ,45 78
aso0 87,4 6,80 L4 78,2 ¢i08 .87 80,8 7.23 ,Je 82,1 9.23 .83 +49
voo0 41,3 8.93 L09 09,2 S.49 1,02 76,9 0,34 L8 79.2 9.17 .88 N4
TABPL 92,6 4,6 80 ¥8.9 6,73 .22 100,90 6,83 39 108,80 7,60 ,23 9.8 7,70 19

HIKE &, 80 DE® AFT MIXEZ 7, 97,8 DE4 HIXE 8, 108 DEG MIKE ¥, 120 DES wIKE ju, 135 0(8 HIKE 11, 180 oL®

318 e,6 4,07 853 84,7 €i31 39 88,3 8,42 L34 84,8 7,26 ,07 77,3 9,12 .89 8048 7,88 1,49
630 88,8 86,6 8, o869 85,6 9,32 ,I9 80,1 Y449 .19 71.0 8,89 18 74,5 8,99 1,38
180 23,6 80,4 $.69 80 81,4 8,92 ,L14 786 9,23 47 0.3 7.96 94 89,3 7100 5,48
28u0 81,4 78,0 6497 .40 80,4 8,80 L33 78,4 9,02 ,60 68,7 5,92 ,07 65,0 6.9 .04
8000 78,3 78,4 8400 L47 76,9 9,41 8} 87,8 8,97 48 83,2 5,50 .82 847 8482 3t
PABPL 100,90 7,858 ,L13 8.3 7471 W18 99,5 8,07 .47 99,4 8,10 431 $7.3 7,28 .27 99.7 7ist .92

MUNB  316s 323, MICRUPKONEN 90 NEGNEES BELOKN WINQYIPe

MIXKE 1, 30 DEW AFT MIKE 2, 485 VEU RIKE 3, 60 DEG HikE 4, 7% pEa MIKE 8, 82.5 DES APY oF NOdE

315 RdA,7 8,45 28 85,0 6,81 83 90,5 9,32 38 89,6 7.13 ,37 90,8 10e 38
6350 80,3 8,90 L34 84,3 8,08 ,77 96,3 9,78 ,81 89,3 7,34 30 89,2 9,27 ,92
1290 75,6 7,59 ,B1 82,8 8,86 413 A8.4 9,41 .28 88,7 9,23 ,20 85,3 9,20 W
4P00 73,8 9,18 L1¥ 78,8 7,39 .02 84,8 8,94 ,28 83,8 9,58 ,39 84,8 9,01 ,L07
BOUD k4,8 9,09 B8 70,5 7,48 5% 80,0 9,42 94 81,5 9,73 .34 80,4 9,74 28
WASPL 98,6 6,5% .8y 1UD.4 8,80 ,14 104,3 6,76 ,38 108,2 7,74 ,43 162,48 7,76 .38

HIKE &, 90 DEW AFY MIKE 7, 97,5 o4 HIKF 8, $0% DEQ MIXKE 9, 120 DEG HIKE ju, 138 DEG IKE $1, 8y pE@

315 91,8 8,67 30 89,0 5.63 ,42 91,4 9,08 ,32 93,6 8,44 ,61 88,0 7,74 W7 78,3 7433 L1
A30 Q1,6 B, 7R L6/ V0,4 9,12 78 90,3 9,08 .48 89,4 3,862 ,69 32,3 8,56 L84 70,1 7i70 62
1250 87,8 7,29 L.4v 88,8 8,21 .74 88,8 8,94 38 85,3 9,61 56 77.8 8,77 2 64,4 5,42 ,00
dBUD 88,1 9,59 86 82,53 7,93 ,64 22,5 8,908 ,28 81,3 9,48 43 76.6 9,13 5 6402 7478 78
3000 A0,3 7,42 L21 /6,8 6.82 37 79.1 9,80 ,24 74,0 7419 ,29 70.9 9,30 48 84,8 6i73 .99
vABPL (03,8 7,41 LtY 11,9 7.40 ,22 1nd,4 8,73 .27 108, 8.72 ,27 102,0 8,UF 40 98,2 6,30 ,18

KUNS 318« 323, MICRUPHONES 30 DEGREES QELOW WINOTIPw

MIXEZ §, 30 DEZ® AFY MNIXE 2, 4% DEG HIKE 3, 60 DES nIKE ¢, 73 DES MIKE 8, 82,85 DLO AFY BF NOSE
38 79.8 7,04 82,8 A.94 22 88,7 8,98 70 88,5 9,32 .81 87.9 8,08 .77
630 77.3 8,87 88,3 8474 53 87,3 8,48 48 86,6 8,04 .28 88,1 8,27 00
1280 78,6 9,11 83,5 1U,e ,68 88,86 11,+ ,L27 87,9 10.e 32 83,4 9,18 L33
asuo 71,6 8,40 79,5 9,38 ,91 83,4 9,81 ,38 84,8 1u,e 62 82,9 9,70 .68
#000 88,0 9,24 © 73.3 fUge L70 792 7,74 1,41 78,9 9,852 41 773 9,37 148
BABPL 93,3 8,77 97,2 8,80 ,L10 101,99 7,48 ,i8 102,0 7.93 ,09 99,8 7,83 04

HINE &, 90 DE® AFY NIKE 7, 97,5 OCN MIKE 8, 108 DEG WIKE ¥, 120 DES NIXKE tu, 135 DES NIKE 11, 180 OF@

318 47 9,1 9,17 j.ué 28,2 0,8t .49 81,7 4,93 9% 73,9 8,21 73 8148 8428 19
630 47 84,3 7,02 ,10 88,4 8, o34 79,5 6,33 .33 T73.2 7,46 L3 74,8 8161 71
1280 +52 876,20 84,3 o33 78,1 6,35 .93 7.8 6,74 27 71:8 8478 .42
asouo 70 P.83 ,L73 30,0 48 74,0 6,91 82 68,3 5,82 ,i8 65,4 8,83 ,80
souo ’ 33 9i42 .69 79,9 41 87,9 8,57 ,26 58.9 5,74 ;26 89,3 7i10 .38
PASPL 101,3 7,88 iU 99,6 8,39 43 1600,0 8,37 38 98,8 7.77 .22 94,8 0,39 ,70 8.0 788 38
HUNS 324w 33§, HICRUPHONEN Q0 DEGNEES BELBW WINOTIPa
MIKE §, 30 JEU aFT MIKE 2, 45 bEU HIKE 3, 80 DEQ KiKE &, 75 pta HIXKE 8, 82,8 DES AFT OF NOBE

318 88,9 7,23 ,04 V0,8 8,30 .65 96,9 7,04 1A 97,4 5,97 82 97.0 0,87 30

830 A3,8 7,37 Lt} V.4 9,01 .57 04,4 B,11 B4 98,9 9.22 ,36 93,4 8,30 ,27

12%0 78,4 7,06 31 83,0 9,47 L18 90,1 10,¢ B0 88,9 8,77 .82 85,2 7,856 56

4500 2.1 9,54 .74 775 9,55 W74 A&, 6 10,0 78 83,0 8,87 ,38 82,5 9,U7 3,87

souo A4, 4 8,08 24 7142 9,21 L3% 78,4 8,43 1,03 77,7 9.09 L2 78,7 7.82 38

wASPL  S9,n 3,2% L2V 1034 A, 34 L9t 1n7,8 3.9%5 .22 108,3 6,21 ,29 106,2 5,84 ,t8

HIXE 6, 90 DEW AFT MNIXE 7, 97,> bEVY HIXKE &, 103 DEG ®IXE ¥, 120 NEG HIKE ju, 138 DE® NIKE 11, 1850 DE®

318 IR, 1 3,47 38 97.8 8,33 .84 93,2 4,99 ,72 92,7 7.51 84 86,2 8,72 .8 79.0 5i54 L34
830 94,3 7,08 80 V1.4 7,37 1.29 89,4 7,03 ,48 89,0 9,13 5% 85,8 7,u3 ,3® 74,8 7,49 ,00
1250 AB,6 8,99 1,24 48,7 8,35 ,70 AS,1 7,42 .21 84,9 9,54 49 85,4 9,32 L84 69,2 6,99 8¢
#8u0 84,6 9,22 1,0 83,9 9,30 .13 A2,4 8,n2 ,30 81,1 9,22 .90 75,9 5,88 67 63.8 7,84 ,87
»0UD an,3 9,57 ,01 77.8 9,82 49 79.6 8,99 §,4) 73,8 8,001,698 69,7 9,49 ,44 83.1 8,94 ,42
WASPL 107,7 3,98 L3> fuB, 4 8,04 L1t 18,7 6,64 ,22 108,31 7.90 .23 101,0 7,91 ;27 96,1 897 a7

TABLE A-I,~ CONTINUED.

A=8



MID

FREGr» SPLe EXPe SPLe EXP. ) SPLy EXPe SPLs» EXPs SPLy EXP. SPLy EXP.
1/3 200 OF SCAT- 280 OF SCAT~- 450 OF SCAT- 250 OF SCAT= 450 OF SCAT- 250 OF SCAT=-
oCT  M/S  VJ  TER M/& VU TER M/S  VJ  TER M/S  vJ TER M/5  vJ TER M/5 W TJER

~

WUNE  324e 331, MICRUPHONEY 3D DEGRELS BELBN WINGY|Pe

MIXE §, 30.0E4 AFT MIKE 2, 4> DEn MIKE 3, AQ DNEB FIKE 4, 79 DES HIKE By 82,5 DLO AFY oF wNOBE
318 83,7 9,21 L8 88,0 M35 L49 92,3 8,97 b4 92,9 9,58 .48 90,4 6,96 .62
£30 7742 6,86 38 85,8 A,.36 L28 89,0 9,73 .81 89,1 7,48 - 74 88,9 9.%¢ %
1250 73,8 2,58 7% 61,7 9,41 2% 84,6 9,60 24 87,1 tugse 83 84,3 ©,87 .83
2800 68,5 9,21 LIt 76,0 9,85 ,42 81,1 10,0 73 83,5 lles o431 78,7 9,09 L84
L L] 87,0 6,13 L4U 68,5 8,86 LN9 Y3.4 3,80 21 T4,2 B, 47 78 73.06 v, 48 W7
VARPL 94,7 8,11 .ti2 98,2 8,32 L1i8 103,38 5,82 ,43 103,7 7.0t L1898 101,93 8,98 ,L20

NIKE 6, 9D UEW AFT NIKE 7, 7,5 NEY  WIKE 8, 103 DEH  MIKE 9, 120 DEG  wiKE 10, 136 DEG  MWIKE 1f, 18U DEO

318 iU 4,3 8,88 ,L32 88,4 0,32 40 84,4 6,80 17 78,9 7,063 % 87,7 7439 .94
630 -1 8,4 8,90 %4 K4,9 4,58 08 83,2 8,81 ,77 77.0 9,60 (88 80,8 8487 ,40
1250 Bd,4 8,70 W 80,7 8,99 44 81,0 8,42 34 79,4 6,99 ,27 72,8 10,0 .50 73,4 7.7% 02
4800 85,0 8,80 87 79,6 A, 76 084 75,2 5,09 8D 78,6 7,19 70 66,3 9,08 ,23 64,2 7i60 38
souo 78,9 8,72 1,00 Thod 0,43 L43 78,0 8,78 88 68,8 7,61 22 69,4 8,13 .40 50,9 0,25 ,63
vAuPL (01,1 5,46 23 98,2 %i92 .08 99,4 8,00 ,17 99,0 7,88 ,L1§ 96,1 7,59 .88 99,9 7,17 W

HUNS 336w 339, MICROPHONES 90 NEQHEES HELER WINOTIP=

HIXE 1, 30 0E9 AFT MIXE 2, 48 VEU MiKEZ 3, 60 NEO RIKE 6, 7% pE® MIKE 8, 82,8 DE® AFY oF wnOBE
318 80,7 7,01 L22 84,8 7,33 L9 87,3 7,72 LUe 89,4 7,88 186 90,8 s,us ,08
430 79,7 7,38 L27 dd.4 7,95 L,22 88,6 7,42 ,08 88,1 7.68 L1 88,1 7,00 ,22
12%0 777 8,28 37 82.3 Si08 1) 84,8 8,88 ,09 86,8 8,83 ,00 7.1 8,72 ;00
500 73,3 6,30 L,2uv 70.4 Y.486 30 81,7 7,42 .08 83,4 7,88 ,t8 84,1 7,78 ,3¥8
8000 89,2 8,48 65 75,8 7425 46 80,4 7,33 89 82,1 7.43 L20 82.2 7.86 28

VASPL 98,0 3,88 08 fUD,1 6,04 .12 108,9 0,33 ,07 102,6 6,80 ,14 102.0 0,82 19
MIXE 6, S0 UEW AFT NIKE 7, 07, vE¢ MIKE 8, 108 DES Hixg v, 120 DES MIRE 1u, §38 B¢ NIXKE 114 10U DES

318 91,6 8,00 L23 V2,0 8,87 28 91,3 a,32 .3 93,1 9,35 19 88,0 7,71 3% 0 (o0 o0
630 89,7 3,22 42 V0.4 Bu?? .40 90,0 8,12 .38 88,4 8,4n 08 81.7 7.84 20 «0 00 00
1250 R7.5 8,50 4 87,7 878 W81 87,7 8,86 1) 84,0 8,43 18 7 8,22 ¥ «0 L8080 L00
2500 Bd,8 7,38 24 48,2 8,21 .13 84,0 7,77 09 81,1 8,44 N2 7,87 N7 0 400 00
soun 82,1 8,88 3 BL,7 7,33 338 82,5 7,82 .88 78,86 8,03 ) 8,46 B2 i o0 00
wASPL 102,9 7,41 ,L22 1u2.8 7.58 L26 102,9 7,72 ,10 105,00 9,38 14 102.7 8,37 33 40 {00 .00

HUNS  34Dw 347, WIGROPHINES 90 DEGREES SELON WINQTIPe

WIKE 1, 30 DE9 AFT MIKE 2, 40 DEG MIKE 3, 60 DEG nIKE 4, 78 DXG MIKE §, 2,5 DES AFT 8F WOBE
318 82,8 7.4 28 8B.Y 792 .92 87,3 7,36 .33 89.2 7.78 408 90,3 8,28 08
830 79,4 7,79 39 83,7 7498 04 85,6 7,99 .08 87,8 8,01 17 8,8 8,00 18
19850 77,9 9,01 L33 1.7 9,08 .10 84,8 8,01 38 86,5 9,10 18 85,3 4,73 ;03
4800 72,7 9,05 23 79,4 9,89 .16 81,7 9,86 ,10 83,2 8,78 .49 83,9 9,35 24
BOUD 84,9 8,69 22 72.2 9.63 .22 76,4 v,21 14 79,0 9,43 39 79,4 v, 49 21
PAGPL 07,0 5,88 07 $01,1 6:38 Lus 102,2 8,48 04 102,9 7.04 10 162,7 7,33 07

MIXE 6, Q0 DEW APY MIKE 7, 97,5 bEQ MIKE 8, 108 DIG niXe 9, 120 DEO MIKE 1V, 138 Deo MIKE 315 3BV DES

s 1.2 7,88 Li4 98,8 8,40 LUl 92,0 3,33 .f2 93,2 8,88 L1 84,3 7,08 11 W0 (oo 00
630 89,1 8,30 408 88,3 8,41 17 90,0 8,73 ,i8 87,9 8,43 18 81.5 7,58 32 +0 40O 00
1280 B7.3 8,81 06 7.1 8.49 L07 87,4 8,87 ,00 84,1 8,33 14 78.6 7,88 40 40 .U 00
asu0 84,7 8,80 iy 84,4 8,70 ,L38 84,8 9,04 L,02 80,9 8.67 .14 75.6 8,33 L3 O 0D 00
soup 79.8 8,70 L% 79.8 9.40 17 80,4 9,07 L2U 78,4 3,37 21 69,2 8,42 ,22 «0 00 00
PARPL 102,58 6,02 441 102,2 7431 LU8 103,4 8,03 04 104,86 8,87 .13 101,9 7,94 L3230 «0 00 Lup

HUNB  Jdp= 347, MIUROUPHENEY 30 NRONELS ueldn WINBTIP-

MIXE t, 30 DEG AFPY RIKE 2, 43 LEG NIKE 3, A0 DEG rIKE 4, 78 pEB MIKE B, ¥2,5 LEG AFy BF NOBE
318 an,1 .41 L1 83.2 778 26 Rd,2 7,52 .44 85,8 7,51 .08 88,9 7,98 L0/
£30 78,4 7,88 38 82,5 7,80 .13 B2,8 7,39 ,2a3 54,9 8,11 ,28 83,1t 8,16 ,12
1230 78,1 8,16 12 81,2 8.86 ,28 Ba,0 9,32 .29 84,2 8,88 L,24 Sd.0 8,80 1O
48u0 70,9 8,33 L24 78,5 R.97 .49 Ri,4 9,32 .29 82,8 9,29 .09 82.2 9,47 ,08
$ouo $2.5 8,33 23 Ti.8 9,08 .28 78,6 v,27 L2t 78,1 9,30 L0868 78,1 9,80 ,22
VABPL 92,9 5.4¢ 50 V7.2 8.08 L1i0 9941 6,36 1S 99.8 6.7t L10 99.8 6,93 L1}

HIXKE 8, QU DE@ AFT MIKE 7, 97,5 vt MIKE 8, 105 DEG FIXKE ¥, 120 DEG HIKE jU, 135 DEG RIKE §t, 15U DEOG

318 88,1 8,14 2V 47,9 8.12 0% R6,9 7,97 3} 81,9 5,83 1,34 75,4 7,80 ,i® +0 00 LU0
830 83,9 3,23 13 84,9 7,83 .23 85,3 7,89 LU 80,3 8,88 1,47 73,3 7.5 ,L,38 0 jou Lu0
12%0 A3,3 8,08 D8 83,4 8.82 .25 83,0 8,37 20 78,2 6,27 1.39 T1e8 7,76 ,38 «0 L,00 00
4800 81,7 8,92 L14 80,9 8,97 L1} 80,7 9,19 ,2¢ 73,4 6,92 1,37 68,4 B,b2 L33 «0 400 LU0
L1514 T7e7 9,22 28 76,9 817 .18 77,4 9,34 ,23 89,8 6,72 1.88 89,8 7,98 59 +0 DU L0080
BARPL 99,6 &,94 D) V8,0 7,36 .1 99,6 7,82 .1& 97,3 7.51 77 V4,7 7411 L1 U J00  LU0

TABLE A-I.~ CONTINUED.
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MID

FREGs  SPL EXPs

SPL» EXP. ' SPLe EXP
U3 BYOF scAT- 280 OF scat- s OF' SCAT= 366 COF ScAT- oo’ APt geare o AR ear
VJ  TER M/8 vJ O TER M/S vy TER M/S VO TER M/S  vJ  TER HM/S  vJ TER
HUNS 348e 383, nicRoPHENES 90 DEGREES BELON wINEYIse
MIKE §, 30 DEB APT MIKE 2, 45 DEG MIKE 3, 0 DEO NIKE 4, 785 DEG MIKE 6, 82,5 DE® APFT oF wOSE
1s .13 8.9 7,91 LUS 87,4 7,79 .30 89,2 8.28 08 90,0 8,24 .18
630 20 08,2 8184 13 88,9 7,08 ,1¢ 88,7 8,24 20 88,4 7,92 13
1290 Y 88,9 10,0 ,40 68,8 9,20 23 87,9 9,28 24 87.8 8,78 33
2800 n 88,4 9,30 ,27 84,0 9,27 08 8.8 978 L1218 48,8 9,34 17
scoo 8,91 39 76,2 9,88 .38 70,2 8,70 19 81,0 9,19 28 .27
VABPL 97,1 §,857 14 100,90 8,72 24 102,1 6,73 0% 102,7 7.04 ,23 o2
WIKE &, 90 DES AFT MIKE 7, 97,8 UE®  MIXE 9, 108 BES HIKE ¥, 120 DES ®ikE JU, 138 DEE  MIXKE 11 18O DE8
NS 01,2 7,93 V1.4 8,38 iR 92,8 8,80 40 84,7 7,40 ,L1a 40 400,00
830 7. al® 90.4 8,81 L0 87,6 7,70 .28 52,7 8,12 .28 0 400 L00
1280 o2 8,0 .87 84,1 8,38 L1 79,7 ol +0 00 00
F LTI . $ jio o8 8,70 81,0 8,83 11 78,0 20 .0 400 .00
BOU0 81,1 8,40 08 0.9 8.0 76,0 6,84 (13 e, 1] i@ §oo 00
PARPL 102,85 7,20 00 1UR.3 7,03 104,1 8,78 20 101.3 o2 0 .00 ,00
RUNS 38R 389, “ICRUPHONES 90 DEGREES BELON WINQTIP=
WIKE 1, 30 DE® AFT WIKE 2, 48 DEQ MIKE 3, 80 PEQ HIKE 4, 75 DES HIKE B, 82.5 0bG AFT 8F NOBE
318 87,4 7,03 ,O08 92,2 6,80 .19 98,3 8,76 23 96,8 6,55 13 96,9 8,96 i3
830 84,3 7,19 11 00,8 7,08 U9 ©2,0 7,37 .11 94,4 7,30 ,10 93,3 7,48 .31
1280 79,8 3,24 U 84,8 8,03 LU0 86,5 8,71 19 87,8 8,02 a8 87,1 8,97 ,i2
HSUD 72,2 8,98 LU 78,1 9,07 .34 Aot 9,12 ,28 83,8 9,83 78 33,1 8,97 L33
woug 1 4,93 v 70,3 7,44 L38 74,1 7,28 .29 76,7 8,18 13 77.8 8,91 ,00
BASPL 90,4 8,87 12 103.1 8.77 L2t 108,2 5,80 .00 108,1 8,91 06 108,7 3,78 ,03
MIKE 6, 90 DEQ AFT MIKE 7, 97,6 vE¥  WIKE 3, 108 DEG WIXE ¥, 120 NEQ MIKE fu, 135 DE@  MIXKE if, 1By DEO
318 98,5 7,11 20 97,2 %.82 .23 98,3 8,24 LU 90,4 877 .18 B3> 8,21 L3 00U 00
830 93,2 8,97 44 94,2 6,84 18 90,8 7,03 i 86,8 7,26 13 81,4 0,08 ,20 0 ,ou 00
12680 87,8 8,02 17 80,7 8,59 39 87,3 9,10 22 83,7 8,08 ,14 78,7 7,13 .08 W0 JPU LU0
2BUC 84,4 9,86 34 83,1 8,72 L34 82,9 8,90 .13 79,7 8,34 18 74,8 7,56 Lie W8 00 LU0
BOUC  PR,2 8,38 ;48 77.3 7,88 L S1 78,7 4,88 11 74,2 8,13 28 68,1 7.5 .13 .0 400 ,u0
VAOPL 108,7 8,24 ,23 108,.2 5,68 18 108,2 a,né 18 103,3 7,80 .17 99,1 6,86 .28 6,00 o0
KNS 352« 359, MIUROPHBNEY 30 DEGREES BELOW WINGY|Pw
MIKE 1, 30 DEY AFT MIKE 2, 45 bES MIXE 3, 60 DEG HIXE 4, 75 VES NIKE B, 82,5 DEG AFT 8F NOSE
315 A1,9 7,63 41 86,1 7,29 Lu3 87,8 5,96 ,Cv a8, 65,84 ,03 89,6 6,86 ,3u
630 T84 7,88 LU 4,7 8,41 .28 AS,2 8,08 ,09 87,0 7,78 08 86,9 8,17 (11
1250 74,3 8,77 12 81,3 9,04 .2 83,4 9,04 09 84,2 8,92 L8 83,9 8,98 13
4500 A8,3 8,54 28 75,8 9,73 .2 78,3 9,69 L4 80,0 9.38 ,37 80,4 9,96 04
bOUG 84,3 8,24 L3z 56,5 8,02 .18 Fl.4 8,18 U7 74,3 8,90 ,22 74,3 9,02 ,04
vASPL 93,7 %,63 .00 98,2 8,02 419 1n0,1 5,89 ,0% 100,90 8,22 ,08 1U0.,8 6,23 ,09
MIKE 6, 90 DEW AFT HIKE 7, 97.5 DEY  WIXE 8, 108 DEQ MIKE ¥, 120 OEG MixE Ju, 135 Dt@  WIKE 13, 180 DE@
318 90,0 6,94 L18 49,8 8,93 .16 A7,9 7,31 50 44,4 8,U8 81 78,3 8,17 £ 0v 00
a30 A7,3 7,81 1d 46,0 7.36 Lu8 85,9 7,23 38 82,4 6,86 1,46 76,4 7,26 00U UG
1250 83,5 8,90 18 83,8 8,88 .15 A3,8 8,01 ,22 80,1 7,88 1,32 72,8 7,87 W0 0V LU0
28U RALT 9,5¢ 07 80,8 9:33 .12 80,3 9,30 ,L17 76,3 8,08 1,39 67,7 B,U2 .0 ou L00
bOGL 79,1 8,97 1B 74,8 8,51 27 78,7 Y,53 .09 70,4 7.90 1,40 50,1 7.8 W0 J0u Lun
BaspL 1nn,6 6,20 LU ve,.7 4,30 .10 90,7 &,78 28 97,8 7,03 ,60 95,2 6,74 W0 joU  L00
NUNS 408e 409, MIURUPHONES 90 DEGREES BELOW WINGTIPm
MIXE §, 3C OEG APT MNIKE 2, 45 DEu “IKE 3, 60 DEO MIKE 4, 75 DEB MIKE 8, 82,5 DEG AFY &F NOSE
I8 87,7 7,38 04 3.0 7.12 .27 98,2 6,31 38 98,0 8,87 .30 99,3 7,59 Liu
630 ° 84,2 7,43 (07 v0,1 7,60 18 92,8 7,28 .23 95,2 7,82 ,09 94,7 7,80 L1V
1250 80,1 8,89 ;1® 44,9 9.07 L2t 87,6 8,08 ,26 89,2 9,27 ,68 88,8 9,80 L20
2800° 73,4 9,85 38 79,2 9.82 419 82,8 9,34 ,1i8 83,6 8.93 1.28 B4sd 9,79 it
BOUO 84,3 9,39 L2® 70,9 8,92 .22 75,8 8,81 ,LU2 77.5 A.29 .99 78,9 4. 18,08
vASPL 99,8 8,58 ,09 104,0 6,05 .12 106,86 5,89 i3 107.4 6,15 L04 107,58 6,87 v
MIKE 6, S0 DE@ APT RIKE 7, 97,5 UE@  WIKE &, 105 NEE MIKE Y, 120 0€G MIKE 1U, 135 DL MIKE 11, 130 UE8
318 99,1 7,00 L20 98,4 4,34 18 98,3 8,68 ,07 86,1 7,19 .14 TR, 4 A,08 L30
630 93,9 7.79 ;03 93.1 7.46 LuB 1.0 n,91 04 84,0 /.9 v 73.8 7,53 .37
1250 88,6 9,34 .22 89,0 9,15 L1# 87,6 8,33 it 81,1 8,76 ,45 72,0 10,0 .88
2500 84,9 9,72 3V 88,3 9.72 1% 84,0 9,12 it 77.2 910 L7 68,9 12,0 1.16
BOUO 78,8 8,91 .1V 79.0 8,80 .45 80.1 8,78 .t6 1.4 9,11 W17 52,5 12, 2,18
BASPL 107,7 6,386 ,18 108,9 8,40 11 105,7 5,89 0% 101,7 7,77 08 93,4 5;87 ,02
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TABLE A-I.- CONTINUED.

QuUAL:

‘
GRIGINAL PACY

OF POOR



MID
FREQy
/3
oCcT

NUNS

318
630
1280
asuo
000
L1 1J8

SPLe EXPe

250 OF SCAT=-

M/S VO

TER

SPLy EXPo

280 OF SCAT-

M8 WY

TER

SPLs
50
M/S

EXPe
OF SCAT=
Vv TER

423= 428, MILRUPHONES 90 DEOREES BELOW HINGTIP=

MIKE 1, 30 DEV AFT

88,1 7,83
38,3 7,63
00,5 8,74
73,4 9,18
84,4 7,13
99,0 5,40

+3

RIKE 8, 9D DED APy

318
§30
1380
2800
BouD

08,4 8,23
03,4 8,64
88,4 8.9
84,9 9,04
80,t 8,47

PASPL 187,3 8,72

RUNS

e
e30
1390
3800
soUL0

HiKE 2, 45

V1.9 Tild
9.7 7.37
94,8 8,82
78,7 9,23
70,3 7,37
103,88 5.97

WIRE 7, 97,.B OF8

v8,0 8,63
$3,3 7,04
9,2 .19
88,8 7.78
81,4 8,18
1U7.2 8.82

oEn

334
W08
.18
.40
o4t
Tt

ot?
31
2!
40
1)
4

MIXE 3, 60 DE8

0”".0
02,4
7,2
02,3
76,2

108,

6,87
7.27
V.18
9,00
7,44
8,80

nixE s, 108

98,1
90,9
87,3
83,4
#0,0

108,56

8.39
6,98
8,46
8,62
8,33
&,24

427« 430, MICRUPHONES Q0 DESREES BELON WINGTYIPa

nNIKE 1, 3ID DES AFT

87 4 7,23
88,0 7,84
#0,1 3,40
72,4 8,48
84,8 4,10

$ASPL 99,4 8,859

318
630
1250
2500
soo0

RIKE 6, 90 DES AFY

8.9 5,94
93,6 7,04
88,3 8,28
$4,0 8,81
79,9 3.82

VABPL §07.3 8,08

nine 2, 48

MOEOL
9,8 7,34
4.0 0.1
78,4 8,99
70,8 4,28
3Ud.7? 800

HIKE 7, 97.5 Ot

98,4 6.8
43,5 7,88
89,3 8.38
88,4 8,94
85,0 3444
1u7.4 8,98

vER

»25
.18
w14
87
49
U8

21
1
3t
39
1.0t
sit

MIKE 3, 60

96,4
7.9
87,7
42,0
76,3
j08,7

6,77
8,04
9,00
6,46
3,80
5,93

RIKE 8, 108

95,5
90,4
8.0
82,8
79.7
108,49

B.93
4,82
7.49
5,82
4,83
6,24

KUNB  431= 434, RICRUPHONES 90 DESHEED BKLON WINOTIPa

s
430
1280
2800
spo0

NIKE 1, 30 DEW AFT

87.7 7.3
Gh,6 7,46
80,0 8,18
71,8 8.83
84,8 1.90

BASPL  §0.4 8,07

3.
30
1280
2800
so00

NIXE 6, 90 OEg APY

98,8 6,74
93,4 7,02
8,3 8,04
84,7 4,88
80,4 1,78

DASPL 107,3 .88

K1
;68
<08
o7
e
«08

MIKE 2, 48

Vi, 7.33
9,8 7,30
4.3 8597
77,9 5§92
70,8 2.30
1U3.8 8,01

NIKE 7, 97,8 vE®

98.6 6,21
2.4 7:37
88,8 7,83
88,8 4.1
8.4 2.43
107.2 8473

DES

0y
.2
34
79
o8l
0¥

28
«Us
U2
78
88
03

MIKE 3, 80

96,4

0,04
7420
a,98
B.84
2.04
8.48

7
33
.29
«38
38
o468

nge’

07
.21
.09
.34
s
.2

.30

HIKE 3, 108 DLO

48,3
81.2
87,0
83,4
80,4
106,0

6.99
Te.28
Te29
s.38
338
.23

RUNS  438= 438, RICROPHINES 90 DESREES DELON WINSTPe

LY 14%

0
AP

Hi«€ t, 30 DEE® AFT

88,2 7.77
28,1 7,83
50,6 8,73
73.4 8,73
13
9.6 5,02

MIKE 6, B0 DE® AFT MIKE 7, 97,8 OE9

8,5 5,93
3.4 7,08
87,9 9,53
8&,4 7,76
80,7 8,91
186,.9 9,86

nixe 2, 48

Vi1 7,23
.8 T 0Y
.8 072
78,4 712
78,1t 8.8
1U3.8 8i901

14

07
U4
32
o84
17
11

NIXE 3, 8O

90,8
2.4
87,7
82,8
T8
106,90

[ 34}
7.37
9.02
7.38
8,74
8,79

MIKE &, 108

SPLs EXP.

250
M/S

OF
v

MIKE a4, 73

97,1
94,7
29,8
84,4
78,3
10741

8,98
7.04
.18
T.72
8,68
8,80

SCAT=
TER

21

73
L

o3

PIKE 9. 120 DES

02,1 7,73 80
88,4 7,94 ,28
84,9 8,84 L4
81,7 A3 47
77,8 8,44 46
108,4 7,98 41
HIKE 4, 73 DES
97,7 6,88 ,30
98,2 7,67 ,12
87,7 7,88 .87
03,8 8,27 L6l
T7.6 3,82 .84
107,3 8,83 07
MIKE 9, 120 DEG
92.4 8,08 1%
08,80 28
88,2 .28
81,9 02
77,8 $01
108,7 8,22 2%
RIKE 4, 78 DEG
97,3 6,33 ,08
95,1 7,33 L1
99,7 9,40 ,20
85,0 8,69 .78
79,3 2.8¢ 39
106,9 8,80 .02
®IKE ¥, 120 DE®
9148 Y74 L12
87,9 7,78 .10
84,7 8438 18
81,3 7,81 .34
77,0 8,13 19
108,3 7,84 2!
RIKE 4, 78 DES
97,2 6,32 ,20
8,2 7.3 04
90,1 1Use 48
84,9 8,97 73
79,4 8,87 72
107,0 8,61 ,02
MIKE ¥, 120 DEQ

SPL+ EXP.

250 OF SCAT=

M/s vy TER

SPLe EXPs
56
"/s

OF SCAT=

v

HIKE B, 62.0 De@ AFT 8F wNedl

98,3 5,19 ,0»
94,1 0.99 13
88,7 8,92 L2
84,8 9,10 38
79,8 8,24 48
107,1 8,33 .19

KIKE 1U, 136 DLB

", .28
82,4 o4
76,9 .19
76.4 «20
70,7 K]
100.8 .13

MIKE 313,

v
JoU
i00
400
00
00

WIKE B, ¥2.5 DES AFY OF NOOE

8.3 o.4¢ 08
94,0 7,01 L1
88,9 9,05 ,23
84,0 8,586 .74
7943 377 .88
107,39 8,92 12

MIKE jU, 138 0@

84,8 7,16 .28
2.7 8,13 37
20,0 8,46 A%
78,7 8,44 1
T0.2 8.16 3¢
1UD,8 7,83 L13

HIKE 1Y,

‘o
v
pu
o
00
+00

MIKE 8, 82,8 DEG AFY OF NOBE

98,2 0,49 L10
4.2 7.20 0
88,4 8,30 27
84,8 B,1) 1,04
30,8 .30 .0
107.,0 8,71 07

MIKE 10, 136 DEG

34,7 8,93 1B
82,4 7,86 48
79,7 8,18 .47
78,8 7,086 .43
70,0 7,08 &7
100,7 7.07 .11

NIKE &, 82,5 Dt@

98,4 6,53 11
94,0 7,00 .12
31
<82
135}
.18

wixE 10, 138 DES
38,3 7.43 .20

837 17
80,4 o330
6.7 +30
T1e0 228
0148 24

TABLE A-I.- CONTINUED.

TER

180 DEe

+00
«00
<00
+00
«00
«00

18v ore

£00
Jon
+on
.00
.00
«00

MIKE 11, 180 DEe

400
00
400
$00
400
400

AFY oF NOSE

ob0
b0
ioo
<00
+00
«00

WINE 11) 180 DEE

iov
s00
‘ou
iov
$00
‘ov

sU0
«00
+00
o
«0o
200

A-11



MID

FREGs SPLs EXP. SPLy EXP ) SPLy EXPe SPLy» EXPs | SPLy EXPs SPLe EXP.
/3 250 OF SCAT= 280 OF SCAT- 250 OF SCAT=- 250 OF SCAT- 250 OF SCAT- 250 OF SCAT=

ocT M/S VJ  TER H/8 VU TER M/S V4 TER M/§  ¥J  TER M/8  vJ  TER M/8  vJ TER

NUNS 439« 442, MICRUPHENEY 90 NEQGHEES BELOW WINGTIPe

NIKE §, 30 DEw AFT RikE 2, 4b DER HIKE 3, 80 NES #IKE &, 75 OkS HIKE 8, 82,5 DEG AFY OF NoSl
ns A8,1 7,70 31 92,53 7,37 .30 98,4 6,531 .38 97,8 8,49 44 98,4 5,83 28
430 84,7 7,19 L,28 90,0 7.21 23 92,8 7,46 .44 95,1 7,69 L48 4,9 «33
12580 80,0 8,32 ,27 #4,8 A, 78 L8 87,7 9,13 84 88,9 8,85 .38 e, 38
asu0 73,4 7,48 L4V 79,1 7.82 .73 82,3 7,08 &6 84,8 6,834 72 84,7 0%

BOU0  Ad,8 4,58 .40 7140 4,83 .82 76,7 8,07 41 79,6 4,80 72 80,0 2
WASPL 99,5 8,87 L2t 1Ud,2 4,08 L18 108,9 5,94 ,22 107,2 8.64 ,28 107,88 3,96 .29

HIKE 8, 90 DEW AFT HIKE 7, 97,5 Oté MIKE #, 108 DESQ ®IKE Y, 120 DES #ixk 1v, 338 DES MIKE 311, 180 DE®

31% 99,8 8,39 Lis ¥8.2 3.94 19 96,3 0,24 16 98,8 7,98 03 83,7 7,07 ,38 0 40U Lu0
830 94,2 7,46 19 V3.6 7.40 L38O 92,2 7,44 L3¢ 92,6 8,38 18 82,9 7,98 .56 8 s0u L00
1250 88,7 8,12 84 80.0 7.7 .02 49,0 8,28 .52 89,1 A.ds L21 80,7 3,12 .5} .0 00,00
480 88,0 5,18 .04 48,5 8,12 .9 84,8 3,99 ,69 86,2 8,03 L83 77,0 8,18 L4U 0 500 00
010 8,7 4,04 8% BULL 4,40 N0 82,0 5,62 58 81,8 7.80 48 Tiel 7,891 W2 0 4ou LU0
9ssPL 108,0 8,78 ,3U 1u7,3 3.85 .30 107,2 5,58 30 110,85 8,00 .26 10144 7,32 .,28 0 400 ,o00

KINS  4d43= 448, MICRUPHENES 00 NESREES SELOW WINSTIPw

MIKE 1, 30 DEy AFT HixE 2, 4% LEg MIKE 3, 60 DEg NIKE 4, 7% DEg MIKE 8, 82,5 De@ AFY OF NOSE
318 AR,3 7,38 17 ¥2,6 8,76 32 97,2 7,32 .38 97,5 6,08 ,27 98,6 0,75 ,28
830 m4,9 7,13 3t ¥0.3 7,35 .30 93.2 8,08 ,34 98,2 7,41 ,30 94,3 7,00 ,Li8
1290 A0,4 8,70 L2V 84,9 As81 .88 87,8 9,01 37 88,9 9,50 .86 88,7 9,18 ,2%
250 73,5 8,87 L4 78,8 A.48 .81 82,9 9,03 ,5¢4 84,7 9,28 .92 84,9 8,66 L4
b0UD  A3,8 6,91 60 71,0 7,80 .43 75.9 7,80 63 79.2 7.92 .82 79,8 7,89 L83
WASPL 99,7 B,44 13 104,84 8,12 <18 tn7,n S,88 .21 107,2 %462 19 107,4 8,98 .23

MIKE &, 90 DEw AFY MIXE 7, 97,5 NE¢ HI1XE A, 108 BEG MIKE 9, 120 DEG MIKE fu, 138 0td HIKE 1§, 18V DER

315 100,0 8.37 LU ¥8,3 8,26 .41 96,2 5,85 L33 96,8 7,87 ,33 86,9 8,18 L33 W0 400,00
830 04,2 7.07 .19 v3,5 7.27 W31 Q1,6 7,08 48 93,3 3,48 23 84,8 9,Us L33 W0 400,00
1290 6,0 8,87 .21 49,4 8,75 .82 87,7 8,34 .39 89,8 8,37 ,13 81,4 9,33 48 0,00 ,on
2500 85,4 5,61 .4 45,8 2,37 L84 Ra,4 8,35 b4 88,3 8,72 .26 T8et 9,90 L12 U 400 Luo
¥0UD 79,1 7,55 64 /9.7 7493 o809 81,3 8,13 .87 81,8 8,46 .29 7240 1050 .28 40 400 Luo
BagPL 108,2 5,98 ,2¢ {u7.2 S.98 .28 INAA h 40 L34 110,98 8,02 .23 102,04 7,76  ,20 W0 400 LOn

RUNB  4dBe 451, MICROPHINES 90 NEGREES BELEN WINGTIP

WIKE 1, 30 DEW AFT MIiKE 2, 48 0@ “IXE 3, 60 DEG WIKE 4, 78 o8 MIKE 8, 82.5 DEG AFT oF NOSE
3518 81,4 7,07 14 86,0 7,89 .23 88.0 7,88 24 89,8 7,89 ,23 a1 7,99 13
830 79,1 7,72 ,2% 83,6 7,59 .18 86,0 7,83 .28 88,3 8,04 17 88,9 7,70 ,22
1250 78,7 7,76 ,L3b 81,1 A,06 (36 84,3 7,98 32 88,4 7,92 42 86,4 7,82 41
2300 72,1 5,82 3> 7B.0 6id8 .33 A1,9 6,34 B2 83,8 8,01 L6t 85,0 6,08 ,67
BOUC 88,4 4,28 .30 73,8 8,09 .83 78,8 4,48 33 80,8 4,84 .51 22,3 4,78 31

UABPL 96,8 6,21 ;14 100.8 6.852 .1t 102.7 6,51 .08 102,6 8.83 .19 103.2 »,31 2t
MIXE 8, 0 DES AFT MIXE 7, 97.% OEG@ MIXKE 8, 108 DES MIKE 9, 120 DE® MIKE ju, 3135 DES HIXE 311, 180 DE8

318 92,4 7,78 v3.8 8,39 .23 93,1 8,74 13 93,y 8,82 .19 0,00 LOU 20 40U 00
630 90,2 8,07 v1,0 8,42 ,42 1,2 5,33 L34 87,3 7,88 ,08 o L00 00 0 (DU Q0
1280 08,9 7,48 87,8 7,39 26 87,8 7,72 L7 83,9 8,08 .13 off LU0 L00 0 {ou 00
2800 83,2 8,23 ¥8,8 5,45 78 84,0 3,44 B8 81,8 7.854 41 s LU0 L0V 0 {0V 00
sovo B1,8 4,20 82,6 5,18 80 82,4 8,23 ,79 77,9 7,10 .38 o LU0 L,O0D 40 jou 00
vASPL 10%,2 8,19 103,68 8,88 .42 104,3 7,61 34 106.8 9423 ,10 « LU0 00 «0 jou 00

NUNS 452 435, MICROPHONES 90 DEGREED BELON WINGTIPe

MIKE 1, 30 DE4 APT MIKE 2, 48 DEW HIKE 3, &0 DES hIKE 4; 73 DES HINE B, 82,5 Dt AFY &F NeSE
ns K2,4 7,84 21 86,4 8,00 o1 88,3 7,83 .04 90,1 8,32 .18 91.3 8,13 L7
630 79,1 7,71 .01 Bd,4 8:18 .17 88,4 7,88 19 48,1 8,74 28 89,4 8,02 ,08
12%0 78,9 7,83 v 81.6 8,88 .12 84,86 8,38 .39 85,7 8,49 3 86,7 8,36 12
2300 72,9 8,12 78,7 8432 19 82,1 a,06 32 83,4 8,20 ,43 84,0 7,88 18
[1e 1] 88,1 7,37 .00 72,7 7.45 .28 78,4 7,49 30 80,4 7,74 ,29 81,7 7,09 .38
UASPL 97,3 8,44 17 1ut.t 8370 10 102,8 6,8% ,04 102,8 7.19 .04 103.4 7,40 .10

HIXKE 8, B0 DES AFY MIXE 7, §7.8 UEW MIKE B, §05 DEG niKe 9, 120 0£Q HIKE 10, 138 DI6 HiXE 131, 160 DED

313 92,5 8,30 ,0n 93,3 8,41 L,27 93,4 9,14 10 94,1 9,850 20 W0 LU0 L0V 40 400 ,00
630 90,6 8,54 ;27 Vil 8,99 L18 01.8 8,79 v 87,8 8,08 ,24 0 LU0 L0V «0 L0U 00
1250 87,6 8,41 ,L27 88,0 8,48 19 87,8 8,51 19 84,0 8,44 .02 0 LUD L0V +0 L,00 LU0
2800 85,8 7,97 44 48,7 7.8 a4 84,6 8,18 13 81,6 8,88 ,22 0 LU0 L,00 §0 jou  Lu0
8000 81,2 7,36 3% Bl.7 7.44 L0618 81,6 7,59 34 78,1 8,87 L4 o 4u0 L0V 40 400 00
PABPL 103,7 7,856 (S 1U3.7 7476 W81 104,7 8,46 L4t 106,86 9.48 ,20 N Lud O 46 400 L,00

TABLE A-I.- CONTINUED.

A-12



MID

FREGY SPLs EXPe SPLy EXP4 ' SPLe EXP.
/3 250 OF SCAT- 280 OF SCAT- 250 OF
ocT M/S VJy TER M/5 vy TER M/s \

\ .
4UNS 458« 459, MIURUPHONES 90 DEGREES OELON WINGYIP-
MiIKE §, 30 DEV AFT PMIXE 2, 45 DEY HIKF 3, 60
318 83,2 8,04 04 46,8 8,08 79 a8 7,04
650 80,2 8,03 ;24 Ba.4 7,98 ,u4 88,9

1250 77,3 8,28 .28 1.7 8,48 28 84,8
4800 2.7 8,32 2 78,4 8,07 L13 82,4
souo 46,0 8,086 ,28 73.2 8,84 L,89 78,7

_WASPL 97,4 8,31 LU 1U1,2 8,62 .18 103.0 5,82

MIKE 6, 9D UEw AFT WIXE 7, 97.5 0E¥  NIKE 8, 108

313 92,0 7,60 LU 93,3 8,38 .17 93,5 8,84
A30 90,8 8,62 20 Vi.0 4,61 L30 .8

1280 87,2 8,27 28 88,0 8,76 .10 87,8 8,79
2800 85,5 3,78 L2 8.8 8,857 ,¥7 Ad.4 8,48
8008 AL,6 8,88 12 42,0 A, 40,31 1.9 8,55
vABRL 103,58 7,28 17 to3.7 7.82 .15 104,85 8,38
MiNS  480s 403, MICRUPHONES 90 DEGKEES AELEN WINGTIPW

MIXE §, 30 DEY AFT M(KE 2, 45 DEG MIKE 3, 80
S A3 770 M 86,8 .82 (03 B8, 7,76
630  AD,1 7,97 27 4.5 7,90 .10 86,8 7,83

1250 77,4 8,26 Lin 82,2 3,90 07 83,3 2,89
4300 72,9 8,80 L1V 78,8 8,72 ,L38 82,6 9,01
»0U0 AR, 4 N, 43 10 73,4 8,90 07 78,6 8,71
YASPL 97,8 8,68 L1V 101,85 6,86 Lu2 163,1 8,68

MIKE 8, 9f UEH AFT MIKE 7, 97,5 UEW  MIXF 8, 108
318 92,7 8,21 .in 93,4 8,24 L4 92,8 8,32
830 91,0 8,81 ,2b 91,2 A4 33 91,0 A,42

1280 87,6 8,62 .25 88,5 9,04 10 87,5 8,51
4500 88,4 8,77 v 8,1 a,72 06 84,2 8,39
800D 81,7 B,88 ,25 82,1 8,48 18 81,8 8,71
BABPL N3, 7,42 13 103,9 7,69 .26 1042 B.16
HUNS  484= 487, MICRBPHONES 90 DESREES GELON WINGTIPw

WIKE 1, 30 DEW AFT MIXE 2, 48 DEW WIKE 3, 60
318 81,6 6,48 18 5.0 7.31 L33 08,0 5,98
630 78,8 7,08 Liu 83,1 7i60 .22 85,5 7,50
1250 78,8 7,88 i4 79,9 7,78 a8 83,0 7.76

2800 73,2 8,98 b0 78,7 9.19 60 81,6 5,88
BOUD 68,3 9,06 92 74,7 94135 .87 79,8 9.00
WARPL 98,8 B,89 LI 1UD.Y 8,00 16 102.4 8,20

MIKE 6, 90 UEQ AFY MWIXKE 7, 97.8 DE¥  MIXE 8, 108
s 91,5 7,58 L24 91.9 .81 .38 2.1 8,34
830 89,6 7,98 ;30 80,4 7.87 22 L} 8,59
1280 06,4 8,08 3% 6.8 8,18 Lud o8 8,29
2800 04,8 7,98 64 8.5 8.18 .8 84,1 8,43

BOUG 61,8 8,38 69 BR.2 8037 79 82.3 5,87
VASPL 102,09 6,82 ,O08 10,6 Te14  L28 103,86 7.87

SCAT=
TER

<08

SPLy EXP.
250 OF SCAT=
M/ VU TER
nIKE ¢, 73 DEO
88,8 7,82 ,13
s 0,34 ,16
o12
.03
80,4 8,47 19
103,0 7,08 (N3
WIKE ¥, $20 DEQ
94,2 9,48 30
88,3 8,47 33
83,8 7,88 .32
81,9 8,78 28
77,2 7487 .24
306,3 9,03 28
RIKE 4, 75 DEG
90,0 7.97 .08
89,0 8,59 N4
8,1 8,78 318
83,9 9,38 ,36
60,7 9.24 17
103,0 7,12 411
¥IKE 9, 120 DEQ
o8
T
.34
.18
.27
1us,2 9,03 17
RIKE 4, 78 3E0
89,3 7,30 .17
7.6 7,61 08
85,1 8,48 ,29
a2 .87
90
013
WIKE 9, 120 DEQ
93,6 8:81 60
87,5 7.88 24
B35 To81 19
81,0 7.88 .18
77,6 8,00 .38
108,83 8.81 .20

SPLs EXP.

250 OF SCATe

/s W

TER

SPLy EXP.
250 OF
H/S \

MIKE B, 82,5 DES APT OF weBE

Slea 8,04
89,2 8,40
L} .87
»

81,9 v, 08
103.4 7,23

.24
.08
.04
.07
22
oo

HIKE ju, 138 DES

off LUD
o1 LU0
o0 LUD
N LUD
o LUD
ot JUD

U
+0U
«0u
1)
WO
200

SCAT=
TER

WIKE 11; 180 OEG

HiIKE 8, 92,8 DES APY OF NOBE

91,4 8,10
89,7 8,00
86,9 9,02
85,4 9,18
82,5 9,10
1U3,8 7,29

o0
.04
2
ol
obt

MiKE fu, 338 D@

0 LU0
n LUD
W0 L00
o0 LU0
1 LO00
DL

L0u
ou
Ny
5l
.00
200

HIKE 8, 82,8 DRSO AFTY OF NOOE

90,7 7,30
88,4 7,78
85,0 7,94
84,4 8,33
82.5 8,87
103.0 b,08

17
08
el
79
97
08

MIKE ju, 136 DEG

TABLE A=~Ie- CONTINUED,

8 400 00
«0  ¢no ,u0
Y Y I 1
0 jouv 00
W0 400 LUB
+0 40U 0D
HIKE 11, 180 DE®
.0 L00 ,L00
0 L0000
«0 400 ,u0
0 G060 U0
.0 40U 00
.0 400,00
IKE 11, 18V DES
0 408 Lu0
40 o0 ,00
«0 o0 .00
0 480 00
0 00 L00
0 i00 L00

A-13



M10

FREGr SPLe EXPo SPLy EXP. ' SPL» EXPe SPL+ EXPs | SPLy EXPe SPL» EXP,
/3 200 OF SCAT= 280 OF SCAT= 450 OF GSCATe 250 OF SCAT= 450 OF SCATe 250 OF SCAT~
0CT  M/S VU TER M/ VJ TER M/S  VJ  TER M/S v TER M/s  vJd TER M/§ vJ TER

WUNS  474= 477, RICROFHENES 90 DEGREZES BELON NINGTYIPe

HIXKE 1, 30 DEW AFY HIKE 2, 46 DEW HIKE 3, 60 BRO nikg o, 78 pte KIKE B, 82,5 DES APY 8F NaOL
ns 1] 8.7 7.93 28 87,9 7,81 .33 89,3 7,88 ,13 8,18 .i®
30 18 0.8 7,99 13 68,8 8,18 49 7.7 +08 .08 L4
1850 V4.4 7,30 i 78.3 7470 23 13,1 8,88 98 84,6 «08 8,39 .22
g8up 70,3 7,03 ,08 76,2 4,87 .62 20,2 7,04 28 31.8 7i62 ,00 T.98 L83
sous 65,0 8,25 ;24 T1.6 6481 24 »” 34 78.4 698 13 7.98 .20
PASPL 96,8 6,38 04 100.7 ¢i72 ,ud 01 108,86 7.38 .10 7.18 itg

MIKE &, %0 DE® AFY NiKE 7, 97,8 DRV MIXKE 8, 10% DEG RIKE 9, 120 DES NIKE 10, 538 DES  nINE 11, 180 2RO

£ 31 ] 01,8 8,34 84 1.0 Bi30 LUl 92,0 8,02 00 93,4 9,14 14 «0  LUp  L00 40 00,00
30 29,9 4,88 08 9041 8401 .18 $0,7 4 13 87.9 $.33 .14 LU0 L00 40 L0U0 L00
1880 s 31 87,2 8.81 .18 [ 29 ,08 83,8 8,37 .2l +0 LU0 L0U +0 0V ,u0
28UD 84,4 7, 23 84,8 7.84 99 o2 7,33 ,09 47 k4 0 LU0 ;00 40 i00 .00
$000 80,8 7,18 32 80,4 6i84 83 81,1 7,00 L34 18 O LU0 L00 +0 00 L00
BABPL 103,35 7,30 L% 1UR,7 7.8 12 103.8 8,11 .18 W08 0 LU0 0D «0 090 ,00
RUNS 478w 481, MICRUPHENEY 9D DEGWEES BELON WINGTIPe
MIKE 1, 30 DEy AFT MinE 2, 48 LEa MIXE 3, 60 DES FIXE 4, 7% DE8 HIKE B, 32.5 DE® AFY oF NOOEL

318 82,2 8,48 L1 48,7 Ai87 L6 87,7 8,67 ,08 89,5 7,32 .2t 9048 7,24 43

840 79,1 6,32 L14 83,2 7.02 ot 28,9 7,37 it 87,7 788 18 3,6 12

12%0 75,3 5,78 .1V 79,5 A.04 21 83,1 6,94 30 84,7 7.88 ,i8 85,3 ole
PLIT Y2.1 8,33 L4 77,8 8,99 ,30 81,2 7,31 .27 82,7 7.87 ,14 3.8 «03

soun A8,3 7,08 L,27 72,8 7.28% .19 78,8 7,70 ,38 80,2 3.04 .12 81.8 W08
vASPL 98,8 3,45 ,02 1UD.7 B89 ,Lu9 102,06 8,01 08 102,96 0.48 .07 103.0 5,84 L1413

HEXE 6, QU DEB AFT MIKE 7, 97,5 UEG MIXKE 8, 108 DEG rIKE ¥, 120 DES HIXE 1o, 138 Des WIKE 18, 180 DES

315 91,5 7,76 35 91,5 7:62 18 91,8 8,13 .23 93,8 9.07 ,29 W0 LU0 40U «0 400 ,L00
830 80,8 7,84 ,ib 89,3 7,44 U9 90,2 7,72 14U 67,8 7,77 Lt2 o Jue W00 0 00 00
1290  BA.4 7,60 LIV 86,8 7,79 .12 88,7 7,44 08 83,3 7.67 12 oD LU0 LO0U 0 ibu 00
W5u0 84,5 7,94 L2u 84,4 7,33 17 84,0 7,88 52 8,1 7470 412 W0 LU0 ,00 8 {00 L00
BOUD  AD0,9 7,70 .07 81.2 7,38 LUA 81.4 7,91 08 77,9 8,02 .18 W0 N0 .00 30 00 00
VASPL 102,9 6,82 L33 102,8 7,04 L7 103,3 7,64 .18 108,7 9,20 .06 «0 LU0 {00 0§00 L00

KUNS  4A2= 4885, NICRUPHONES 90 DUGREED BELOX NWINGTIP=

MINE 1, 30 OEw APT MKE 2, 43 DES HiKE 3, 60 DES HIXE 4, 78 DG MIKE §, 82,5 DE® APY oF NOSL
318 87,3 7,23 .29 ¥2.8 7,04 L3 96,1 7,02 ,29 96,7 8,18 ,30 98.2 0,72 %0
ssn 84,8 7,88 28 - 89,8 7,40 L2t 92,0 7,38 ,04 93,9 7.39 L34 4.1 7,68 14
1280 79,8 8,85 L18 84,0 8.98 L0 87,1 9,18 37 87,4 0.31 ,12 87.8 8,77 .18
4390 73,8 9.12 L3 ¥0.0 .88 09 82,8 9,34 30 83,7 9,68 ,29 5.3 s
5040 65,9 7,43 .18 73,1 8.29 .90 78,4 7,91 L3 80,0 8,89 L1 81.2 8,88 .22

WASP 99,9 3,68 ,28 1udet Bid6 . t4 1o7.0 5,88 .10 108,7 3,83 .28 107.4 0,408 ,L18
MIKE 6, 90 0LV AFY MNIKE 7, 97,8 ULEY MIXKE &, 108 DES KIKE 9, 120 DES MIXE $0, 138 DEO HIKE 31, 180 DUS

3 98,9 8,38 L,22 V.8 8,29 ,LU2 98,4 6,31 .32 92,3 7,84 .20 35,8 7,16 L% +0 o0 ,00
830 93,7 7,38 LU Y241 7434 L12 1.1 7,857 R4 88,1 8,12 .10 +09 40 00 400
12800 87,7 9,08 Li3 7,2 8.85 ,ue 86,8 8,70 ,08 84,1 8,80 .11 a8 40 400 00
4500 A8,Y 9,88 34 8.3 9.2¢ 17 83,7 9,03 17 81,8 8,88 ,28 .22 40 00 00
OUD 81,2 8,04 37 1.2 8.68 28 80,6 8,31 24 77,7 8,48 23 31 40 {00 4,00
wABPL 107,58 9,904 LIl fus.4 8,88 LUl 108,9 6,29 .11 108,9 8:20 ,38 101,8 7,88 ,00 «0 00 ,00

HUNS 488« 4890, MICROPHOINES 90 DUGREES GELOk WINGYIPe

WIKE &, 30 DEs AFY MNIkE€ 2, 45 DES NIXE 3, 60 nES nIKE 4, 7% DEO MIKE B, 82,85 DeG AFT SF NORE
318 86,9 7,01 L33 92,8 7.04 .23 95,4 6,38 13 97,3 6,485 19 98,3 8,88 L1v
630 23,6 8,81 44 88,9 A,.98 14 91,8 8,99 18 96,2 7.00 20 4.0 7,42 .08
1280 78,8 8,00 ,29 83.9 8.49 ,L,20 88,8 8,92 .22 87,4 8,58 ,19 87.5 8,08 L09
dBU0 71,5 7,74 60 78.8 8.81 .50 81,4 8,20 37 83,1 8.58 44 83,8 8,14 .48
BOUD 82,8 7,40 21 70.1 .66 .47 78,4 7.74 69 77,8 8,04 L3686 78,4 7,87 .32
PASPL 09,0 5,03 .39 1u3.6 5.68 .23 108,1 5,27 .09 107,0 5,68 .09 1088 3,70 .17

HIKE 6, 90 UEG aFY MIKE 7, 97,5 vE9 HIXKE 8, 108 DED KIKE 9. 120 DEG HIKE tU, 5130 DEG MIKE 11, 130 DES

38 98,2 85,48 04 ¥8,.3 .23 .36 95,8 8,32 31 91,6 7431 .42 B4,7 5,72 ,1¢ +f LS00 LUD
&30 93,3 6,38 11 92,8 A.77 .10 91,3 8,78 .27 88,0 7.82 .06 Ba.3 8,34 .18 o) 400 LU0
1250 87,6 8,54 L17 7.8 8,46 19 86,6 7,84 13 83,6 8,24 .14 Bi.2 .48 .47 W0 L0000
2800 84,3 8,37 48 4.8 7.83 .29 83,8 8,19 39 80,8 8,60 .28 7842 105 69 0 Lou LU0
BOBD 78,3 7,88 L4 78.9 782 440 79,3 7.88 .49 74,8 8,18 ,20 7243 1140 1,58 «0 L0V 00
sASPL 107.3 3.54 .17 1us,8 S.88 .14 106,2 6,08 33 104,8 7,88 .28 10241 6,247 24 0 L0U .00

A=14 TABLE A-~I,- CONTINUED.



MID

FREGr SPL1 EXPs SPLe EXP. * SPLy EXPs SPLe EXP. SPLe EXP, SPLr EXP.
/3 200 OF SCAT=- 280 OF SCAT- 250 OF SCAT=- 250 OF SCAT~ 250 OF SCAT~ 250 OF SCAT~
ocT M/6 VU TER M/&8  VJ  TER M/S v TER M/S  VJ  TER M/S VU TER M/5  VJ TER

HUNB  490= 493, NICRYPHONES 90 DEONEES SELSW WINBYIPe

MIXE 1, 30 UDES AFT W(XE 2, 4B DEW KIXE 3, 60 DEG *IKE ¢, 78 DER MIKE B, 82,5 00LG AFY aF NOOE
318 87,1 7,40 L0V V2.Y 7.1 W2 95,8 6,49 10 98,8 8,31 .33 $7.9 0,77 L,1u
630 Bd,1 7,58 L,2% 89,0 7,07 .td 91,8 7,20 14 94,4 7.8 ,04 93,8 7,00 11
1290 78,7 8,23 L12 8d.1 ALT9 .30 A6,8 8,94 ,08 87,2 8,68 28 B87.3 8,98 ,04
28u0 72,4 8.82 ,12 79.0 9,39 .18 82,8 9,38 .11 83,1 9.1 ,23 84,1 9,48 ,00
souD £2,7 6,83 ,00 69,86 7.04 27 78,2 7,60 L8 77,2 7,98 ,44 Ther 8,58 ,21
SABPL 89,1 8,37 L1y JU3.8 8,00 LUS 1n8,2 5,81 .0) 106,9 5,88 ,07 1U6,8 D, 83 ,07

HIKE 8, QU DES AFY MIKE 7, 97,% VEQ HIKE A, 3108 DES MIKE ¥, 120 DEG MIKE ju, 135 Ded HIKE 11, 180 DED

s 99,1 8,3% L2 97.9 8,20 L8 98,5 6,25 .00 91,8 7,12 .13 85,1 0,47 L24 «0 J0U Lu0
830 93,5 7.04 .02 V2.4 894 413 "",% 7,83 .08 87,8 3,02 .12 84,0 7,90 i0 0 JOU  Lun
1250 87,7 8,84 0o 7.9 8.79 LUS 87,2 5,88 0% 83,4 8,3¢ ,29 80,3 8,14 08 W0 §cv .00
28su0 84,7 9,54 ,02 88,1 8.87 .12 83,8 9,52 .n 80,8 8,88 ,17 76,6 8,u8 42 «0 iou LU0
5000 77.9 8,08 L21 79,8 R.b2 30 T9.9 8,78 .48 74,0 8,13 .48 70.4 8,U1 ,42 0 jou Luc
PABPL 107,64 8,73 L1} 1UB.7 B.79 N9 106,6 0,44 .17 104,9 7,88 L,37 101,9 72,952 .14 0 (DY Lun

HUNS 502+ 505, WICREPHINES 90 DEOREES BELOW MINSYIPa

HIKE 1, 30 OE® AFT MIXE 2, 48 DEW® MIKE 3, 80 DES nixe 4, 73 pES MIKE B, 82,5 DEQ AFY a7 NODE
318 81,9 8,04 413 86,8 7.47 30 88,8 7,73 .28 89,9 7,74 ,07
630 78,8 7.83 .28 3.4 7489 14 26,0 7,88 19 88,2 7,88 ,13
1380 TH,2 7,91 L2 80,0 7496 19 84,2 3,88 L1} 88,8 8.50 ,15
a8u0 Tiel 8,48 L33 7 882 L2 1.0 8,73 .02 8 0,38 .27

soud 62,0 7,41 14 [ 7:87 10 8.3 8,28 L4 78,2 44
WASPL 08,7 85,80 ,L04 100,08 6.8 U8 102,3 6.18 .48 108.8 8,83 .02

MIKZ 8, 90 DES AFT NIKE 7, 97,8 DE®  WIXKE 8, 108 DIs NIKE ¥, 120 DES MIKE $u, 138 DES  MIKE §3, 13U DEO

e 0,9 7,92 ,L09 98,1 8,10 U7 o1 .44 13 88,8 7,80 .13 «0 400 L00
630 89,8 8,55 ;04 91.2 8,77 .03 20 7.82 .06 8848 7,77 32 +0 00 ,00
1280 88,9 8,33 ,L14 87,7 .48 LUS - «13 8,28 ,06 79,8 8,18 00 «0 {00 00
asuo 84,8 8,82 ,i» 8.5 8.78 LU® 04,8 8,88 12 8,40 407 78,9 7,86 30 40 jov  Lo00
[ {1174 78,2 8,10 ,07 70.6 8,21 13 50,8 8,82 {8 8,00 ,20 69,7 8.38 .09 40 400 00
®ASPL 102,85 7,04 ,08 13,4 7.40 12 104,3 8,19 ,08 8,80 L11 103,0 7.80 ,08 «0 {00 00
NUNS B06a 500, MICREPHENES 90 DESREES BELON ¥INBY!P-
MIKE 1, JO DE¥ APT M(XE 2, 45 DES HIKE 3, 60 BES RIKE 4, 78 DES MIKE 8, 82,8 DEG AFT 8F NOOE

s 85,8 8,88 44 88.2 8,36 .24 90,1 8,08 ,L32 91,0 8,08 ,38 92,4 0,24 ,20

630 80,6 8,28 24 8.1 8.06 .24 7.2 8,18 ,O07 89,2 8,12 .03 49,6 8,25 .08
1280 76,9 8,486 02 8.6 .71 .23 84,5 7,96 ,32 86,0 8,40 ,23 88,7 8.41 1D
asoo 72,4 8,68 ;07 78.2 .82 10 80,9 7 .20 82,9 8,60 29 B4s1 8,49 38
sguo 64,7 7,74 18 72.3 8.20 .18 76,86 7,04 43 79,1 8.33 .41 79,7 8,38 L20

BASPL 97,8 8,20 09 1U3.9 6,87 ,20 102,90 6,27 .28 103,31 6,77 .08 103,58 7.12 i1
MIKE &, 9O DEe APY MIKE 7, 97,5 DE@ MIXKE 8, 108 DES MIKE 9, 120 DEG nIKE $0, 138 DEG MIKE 31, 180 DEG

318 63,0 8,08 14 95,3 §.80 .40 38 94,7 3.83 ,39 5.5 8,03 ,22 +0 400 LU0
830 90,7 8,37 L23 90.7 8483 .14 + 35 28,2 7,88 ,13 8 8.40 ;28 40 00 00
19850 7.2 8,48 10 87.5 8,88 .27 +058 83,6 7,98 49 78.9 8.38 20 +0 {00 00
FVUD 84,8 B, 40 O7 $8.2 9401 .18 22 81,0 8434 .34 78,9 8,33 L13 $0 (oo ,on
sOUD 78,5 8,01 09 0.3 8.8 .22 o2 77.0 8,37 ,a3 70.8 8,33 .13 6 Jou ,00
SASPL 103,58 7.01 ,09 1037 7,77 .18 .28 106,8 8.70 .16 100,08 7,48 11 o0 00 00
RUNS 510« 513, 4ICRUPHENES 90 DEGREES BELEw WiNGYIPe
MiXE 1, 30 DEv AFY MIKE 2, 45 bEB MIKE 3, 80 DEG MIKE 4, 75 DER MIKE 8, 82,5 Dt@ AFY 8F NBSE

318 87,0 7,03 27 92.1 7,01 .38 94,9 6.53 .14 96,2 6,29 ,32 97,5 ©,47  ,23

630 84,2 7,22 v 89.6 7,25 .27 82,0 7,70 .24 94,0 7,88 ,22 92.8 7,03 ;18

1250 78,9 7,92 Li7 s4.1 R.68 21 86,7 9,11 L3v 88,8 8,70 ,15 87.3 9.ub  L29

48U0 72,8 8,33 37 78.8 B.81 .38 81,9 9,12 .24 82,8 8,83 ,32 83,8 8,97 ,1&

B0UD 84,0 7,17 L14 72.1 8414 (36 76,0 7,83 .48 78,0 7.78 .22 78,7 793 .38

VANPL 99,0 5,31 01 103.4 5079 o118 105,9 8,58 U9 106,2 5,78 ,12 108,3 5,33 .17

MIXKE 6, 90 DE® AFT MIKE 7, 97,5 UES MIKE A, 03 DE® MIKE ¥, 120 DES HIKE fu, §3® DEG HIKE 11, 18U DEG

315 98,1 5.02 1% 2.4 6,07 420 04,8 6,03 29 91,7 8,78 ,a3 84,9 6,82 ,2u FL YT B
630 93,0 6,88 53 V1.7 6,87 08 90,8 7,46 32 87,8 7,28 .20 82,5 0.95 37 o0 {0V L00
1250 86,9 8,02 ;10 87.2 8,50 .19 08,3 8,32 -,04 83,3 7,72 .34 T8.8 7,27 3} o0 00 Lun
2BU0 83,7 8,26 04 83,9 8,48 .40 82,5 8,23 .08 60,8 8,10 ,44 7.04 39 0 00 Lon
B0UD  Ya,? 8,01 ,L22 79.2 8.6 L20 79.7 8,20 .47 76,2 8,04 .4t o3 .08 .38 0 00 Lun
$ASPL 107,0 5,38 22 fus 1 B.84 .10 108,58 6,43 ,08 108,81 7.82 .32 1U6,7 7.30 08 W0 408 LU0

TABLE A-I.- CONTINUED. A=15



MI1D

FREGr  SPL+ EXPe SPL» EXP. ) SPLry EXPs SPLe EXP4 SPLs EXPe SPLe EXP,
/3 200 OF SCAT= 280 OF S{AT=~ €50 OF SCAT~ 250 OF SCATe 450 OF SCAT- 250 OF SCAT=-
0CT  M/S VU TER M/8  vJ TER M/S V4 TER M/S v TER M/8  vJ  TER M/8  vg o TER

RUNS  Sid= 817, NICRUPHONES 90 DEBREES BELSW WINGTIPa

NIXE 1, 30 OEO APT M(XE 2, 45 DEG niIKE 3, 60 dES KIKE 4, 75 o8 MIKE 8, 82,8 DEG AFT OF NOSE
318 T.14  L57 93.4 7,07 .30 Gl 4 5,98 96,1 8.8 ,29 $7.7 6,70 22
630 8,83 1w 9.4 7,40 L2 91,8 7,48 93,8 9,08 03,4 7,14 10
1280 Y74 418 83,8 8,22 .49 26,8 8,71 87,2 9 08 37.3 8,08 .09
a8u0 7,00 4b Th,0 Y.47 .46 81,8 7,88 83,1 7.70 L83 83.8 7,82 ,4v
souo .88 ;1 7143 8,08 .42 75,7 5,91 78,1 8,07 ,29 78,8 6,Uu8  Ju

VASPL 99,0 3,38 58 103.4 5,63 1) 108,46 8,33 20 106,3 3.6t ,08 108,8 6,09 i3
MIKE &, 90 OEB AFT KIKE 7, 97.5 UE®  WIKE 8, 108 DE® RIKE §. 120 DES MIKE JU, $35 DE®  MIKE 13, 15U DEG

318 97,9 85,89 ,23 97,4 6,08 LuS 98,0 5,76 .38 91,7 2.02 a8 85,2 9,8} ,24 +0 40V LU0
630 92,9 $,78 16 90,2 7,01 .19 90,7 7,36 .33 8741 7,36 21 8341 7,30 1Y 20 400 00
1280 87,4 8,38 10 87,4 8.090 L0 88,0 7,84 39 83,3 7481 34 $0.8 8,38 38 +0 400,00
2800 83,8 6,93 .48 84,3 7.48 39 82,3 7.20 .42 80.2 7471 W49 T7.0 8,98 .47 0 400 00
8000 78,1 8,04 89 79,1 6,88 ,59 79,8 7,08 .29 T8.T Yod2 .48 71,8 8,18 .34 40 400,00
PASPL 106,88 8,30 ,0¢ 108,54 3.83 U8 109,41 85,907 .18 108,10 7,44 ,40 100,68 7,11 ile «0 400 00
NiINS 8518w 8521, MICROPHONEY 90 NEGNEES BELOW WINGTIPW
MIXKE §, 30 DEQ AFT MIKE 2, 40 LUFH MIXE 3, &C DES KIKE 4, 7S DEG MINE 8, 82,8 DES AFTY OF NOBE

318 A7,7 7,32 22 ¥2.2 6,98 L3} 98.8 7,22 ,317 96,7 A48 ,12 97,3 8,890 .25

A30 84,5 7,18 21 89,2 7402 L20 92,1 7,63 22 94,1 7.84 20 93,2 0,93 ;29

1280 79.0 4,83 81 83,7 7.08 .58 88,7 7,46 .08 87,8 7,44 ,2% 86,8 0,86 47

28u0 72,9 3,80 34 79,4 3,88 .9 82,7 3,46 ,49 83,9 3.08 L3¢ 84,2 2,77 .28

pnuo 84,0 2,50 L0 73.8 2.42 W7 78,8 2,78 ,28 80,7 2.13 N8 00,7 1,80 L2

BASPL 99,5 5,51 L1 13,9 5.89 .1t 106,53 %.87 .17 108,4 5,53 ,04 106,7 9.72 .09
HIXE &, GO0 DEW APY MIKE 7, 97,8 UEY MIKE A, 108 DEQ MIKE ¥, t2n DEG #IKE 10, 138 DI6 MIKE 11, 180 DEO

318 98,3 8,41 Lt 98,8 7,00 49 98,2 6,01 ,L03 91,4 7411 .29 88,3 7,79 &8 20 L0V 00
A3D 93,7 7,38 ,2¢ ¥2,8 7,23 4 91,2 7,53 ,08 86,8 7.48 ,32 83.1 8,70 MU B s00  ,00
12%0 A7.4 85,90 ,6b 87.4 8,80 .66 A8,4 8,89 L322 82,9 7.48 L33 80,2 8,70 L19 40,00 LU0
4300 88,1 3,27 ;92 44,7 3,00 .78 83,2 4,02 .80 8n,3 6.80 ,49 T6,2 7,33 .84 U 40U ,un
soun AD,% 1,63 8L 80,9 2,08 .30 R1,3 3,46 40 76,5 4,00 .53 70,9 8,74 32 «8 j00 LU0

WASPL 107,4 3,89 20 tue,9 5,14 28 106.0 0,39 .26 tos,0 7,63 .21 100,8 7,99 19 0 40U L00

RUNS  %26e 529, MIULRUPHONES 90 NEGHEES BELEW WINGTIPw

MIKE 1, 3D DEU AFT HIKE 2, 4> UEH ®IKE 3, 80 DES MIKE 4, 75 DEG HIKE 8, 82,5 DE® AFY OF NOSE
S az.s 7,38 52 92,5 8,71 N 98,4 5,22 4t 96,2 5,53 .8 98,8 7,11 42
A0 A3,8 6,78 11 89,1 8,91 ,42 62,0 7,30 18 93,8 6,52 ,30 94,2 7,99 31
1240 79,3 8,30 0% 43,7 a,38 L3¢ 88,7 A,79 890 86,9 8,43 ,23 87.7 8,86 L4y
PLEI] 72,7 8,73 ,22 /9.2 8,97 .1} A2,0 8,81 338 83,7 9,43 ,22 84,7 9,40 1)
5000  AJ3,5 2,83 78 71,3 N80 .78 78,6 3,99 88 78,2 dids 56 79,1 3,28 78
BASPL 99,3 5,39 L17 1u3,6 S.45 L20 106,2 5,33 ,22 106,2 8,38 .14 107.1 95,90 ,20

MIXE &, 90 QEH AFT MIKE /7, 97,5 ufy HIXE &, 103 DE8 niKE ¥, 120 DES MIKF $0, 138 DEd MIKE 11, 18U 0290

316 99,3 5,84 29 ve,8 8,88 41 95,0 5,84 43 91.9 7,38 98 88,2 7,18 19 .0 400 ,uB
A30 93,9 7,61 .4b 91.8 7.0t L23 90,7 5,28 14 87,5 7,58 ,64 83,2 7,74 32 0 00 Lup
1250 A7,7 8,94 L3/ n7.1 A, b 43 86,7 8,18 07 83,3 7,76 40 79.8 7,41 ,0B 0 400,00
yBun A48 9,01 1Y 4,1 R85 ,82 83,7 8,74 13 80,8 8,73 ,82 TY.0 8,70 J19 0,00 ,0n
2000 74,1 5,U3 7> 78,7 5.70 1,16 79,7 5,77 B0 76,1 7.20 ,82 71,7 7,49 47 .0 40U Lu0
YASPL 107,7 6,00 ,t7 1us,.8 3,68 24 165.6 5,06 ,28 105,0 7,49 .42 101.3 7,79 .08 L0 40U Lue

NUNS  330e 333, HICRUPHONEY 90 DEOREES BELSW WINGYIPe

HIKE 1, 30 DEw AFT MIXE 2, 48 DEU MIKE 3, 60 DES MIKE 4, 75 DEG HIKE 8, 82,8 DEJ AFY 8F Nost
318 86,8 6,80 ,Li% 92,3 8,87 ,us 94,7 8,81 .32 96,8 8,02 ,21 97.8 6,838 iU
830 83,4 8,64 ,22 89,0 8,92 .28 91,5 6,07 38 93,8 7.01 ,26 93.7 7.%0 ,2¢
1290 77,7 6,08 ,00 83.1 8,73 ,32 86,7 7,88 ,24 8607 7.1y .20 87,8 7,44 30
2500 T1,2 4,42 74 78,3 5,42 %9 81,6 8,71 .88 83,1 8,93 .54 83,86 5,00 L8U
soun 84,1 1,30 .82 7149 2031 o449 78,3 2,42 .48 79,1 3431 a8 79,8 3.70 .43

¥ASPL 99,0 8,22 L0 103,77 8,87 .02 106,2 5,42 ,08 106,85 B.40 ,18 108,9 5,481 ,0%
MIKE &8, 90 UEY AFT MIKE 7, 07,5 Uk¥ MIXKE 8, 103 DEG MIKE 9. 120 DEG MIKE §0, 135 DE@ HIXE 14, 180 oES

318 98,3 6,00 ,12 v7.3 S.88 ,27 95,1 5,86 ,08 91,9 7.35 ,04 84,8 8,97 .32 +0 (00 ,00
880 93,3 8,74 L19 91,7 6,85 ,L08 90,8 o,81 31 87.1 7.37 .81 82,1 7.3 3 {0 {00 L00
1250 87,3 7,18 51 86.9 4,99 U8 86,4 7,24 L34 83.4 7,83 ,63 79,3 7,88 43 0 400 L00
2800 84,0 85,78 ,77 83,5 5.43 .46 83,1 0,47 29 80,9 7,9¢ .72 TB.8 7,17 .43 0§00 ,00
s0U0 79.1 3,82 .70 79.3 4.18 48 8N,0 4,84 ,35 76,8 6,38 .98 70,2 8,81 ;8% 40 00 00
WABPL 107,2 5,84 Lt 16,1 9,87 Lud 108,88 8,07 {9 108,58 7,83 ,L48 100.4 7,24 10 0 joo 00

A-16 TABLE A-I.- CONTINUED.



MID
FREGr SPLo EXPa

3y
ocT

HiiNg

318 87,3 6,74 0%
63D B4 T 7,34 L20
1280 79,5 8,29 ,27
2800 73,8 8,88 18
BOUD 88,9 7,70 )
wABPL 99,8 3,20 ;02
HIKE 8, 90 DE¥ AFY
316 99,3 8,60 L3¢
830 94,0 7,15 2%
1250 B0.4 9,14 (1
48UD 88,0 9,48 iU
BOLO  A1,7 9,04 22
PABPL $03,0 3,98 ;2%
NN
MEKE t, 30 DE AFY
315 AT.4 7,08 Gt
ASD  Bd.d 8,69 Ldb
1280 79.1 7,89 32
4500 73,8 8,78 22
bOUD  AS,9 7,79 %)
WASPL 89,7 3,28 i&
MIKE &, 90 PEV AFT
318 99,8 6,93 L1
830 94,0 7,37 08
1250 87,9 8,58 L1V
2508 A8,2 9,34 22
SOUD A4 8,64 08
BASPL 0Bt 5,05 LU
NUNS  B82e KNS,
MIKE 1, 30 DEu AFY
355 87,8 7.22 L2y
K30 84,7 7,44 (87
1280 An,D 8,88 L2u
28U0 74,2 9,39 07
000 f5,3 8,24 34
YASPL Q9,8 5,85 Lia
MIKE 8, §D UEY APY
318 99,4 6,80 14
630 93,8 7,89 .15
1250 88,8 9,60 08
2800 R85 IN,s 11
BOUN  R1,7 9,11 L0V
vASPL 10A,D 6,22 0B
HUNRS
318 ay,0 8,50 41&
630 84,4 7,21 04
1280 80,8 7,90 22
2800 78,8 6,87 ,O3
S0U0 89,3 7,58 44
wASPL 99,3 5,18 LO7
HIKE &, $0 DES ary
318 97,3 5,67 41
630 93,7 7.81 L34
1250 90,8 9,44 U
asu0 88,8 9,14 LB82
BOUD 84,0 9.8¢ B2
SASPL 107,0 8,46 2B

250  OF SCAT-
TER

M/ Vo

SPLe EXP.
250 OF SCAT=
H/6 v TER

SPLy» EXPe
250 OF
M/S WY

Sdé= 547, MICRUPHOINEY 90 DESREES RELOW WINOTIP=

MIKE 1, 30 UEW APy

MIKE 2, 45 OfE

va.9
se.0
8,0
80,1
73.3
1ue,3

MIKE 7, 97,8 VE®

v,
V2.4
7.8
.3
1,9
iue,s

8.01
7ida
.08
902
8i24
Si69

8.02

ot 4
«29
U8
.17
29
R

+30
+28
o2
1?7
.28
+2y

MIKE 3, 80

98,7 8,94
0,1 7,34
87,7 9,08
83,1 9,30
78,3 7,88

108.8 8,50

MIKE 8, 105

95,8 8,81
9,2 7,23
87,4 8,78
88,1 9,28
83,1 9,07
108,77 6,36

Bdse 8551, MIURUPHONEY 90 DEGRELS SELON WINGYIPa

HIKE 2, 4 DEU

w34
80,85
.
40,8
73.4
10,7

MIKE 7, 97.,b UEk®

9.2
v2.8
50,3
¥6,.8
42,3
1U8,9

7.08
7ol
L1
9.83
8§13
S.01

8,40
.32
B9
9.80
Q.13
LI3Y4

28
»28
43
22
28
.12

Ry
ol
.18
WUt
U2
o 52

MIXE 3, 80 DEG

97,0 6,83
92,9 7,38
Ag.6 9,87
43,7 9,30
79,4 8,87
107,86 b,98

MIKE 8, 108

8,7 ¥,71
81,8 7,48
87,3 8,88
83,6 9,81
82,8 8,75
106,8 o,32

AICRUPNONES Q0 DEONEES BELOW NINGTIPe

WIKE 2, 45 DEY

v3.6 7,96 33
v0,0 7,82 40
85,2 9.38 .29
40,4 9,48 10
73,8 R.94 28
1ud,8 6,27 ,42
MIKE 7, 97,5 DEG
VO,1 7415 Lt
42,6 7,48 14
8,2 .97 14
86,7 9,74 0B
82,5 0;24 81
107.1 6.44 08

HIKE 3, &0

98,1 0,70
02.2 7,82
87.8 9,17
83,8 v, 54
78,0 8,50
1N6,.8 8,83

®IKE 8, 103

96,0 &,48
91,2 7,62
87,4 8,91
24,5 9,37
82,7 9,28
106,68 8,71

584» 839, MICROPHONES 90 DEQREES BELSN WINGYIPa

MiKE 1, 30 DEw AFT MIKE 2, 48

v2.3
9,3
4,7
1.2
78.6
1u3,.9

mixg 7, 97,8 DE@

¥8,3
v3.0
v0.8
8.5
8.4
1U7.,0

6.74
8,41
V.49
8.89
7.39
%.82

869
7.8
9.43
S.09
9idy
8,10

b€y

o34
78
«31
39
«33
23

o34
88
.87
+80
V88
37

MIXKE 3, 80

5,2 8,718
7.8
8,97
8,31
2,80
5,%0

niKE 8, §08

98,2 b,14
$1,4 7,38
88,4 8,23
86,0 7,898
84,2 8,29
108,0 8,33

38

07
29
314
04

.13

SPLe EXPo

250
/S

OF SCAT=

Vo

HIKE 4, 78

97,3
93,9

.98
8,99
L33
9,34
0.7
S.47

Tedt
7.82
8.28
8,40
.38
7.88

RIKE &, 78

97,6
04,0
87,7
84,0
80,8
107,0

6,38
7,38
.97
2,85
.64
8,84

nIKg 9, 120

92,0
87,7

108,86

T.68

MIKE ¢, 78

98,9
93,8
87,2
84,1
80,0

108,7

6.14
6,92
8,83
9.51
8,50
8.87

HIKE ¥, 120

91,9
87,8
83,8
81,7
77,8
108,7

7.88
8.03
8,45
8,58
8,52
8,1

HIXE &, 78

98,2
'TES )
91,0
88,2
84,6
106,8

5.89
LIEN!
1Uen
9.60
9,81
5,89

HIKE %, 120

91,8
87,2
83,9
81,7
78,3
108,0

7438
V.48
4443
7.78
S.18
7,43

TER

09
.28
2
ot
.18
.08

DES

Wu
W34
27
.56

17

«28
.27
«93
0t
223
19

bre
20
«30
25

»18
227

SPL» EXPs
250 OF SCATe~
w/s  vJ TER
HiIKE &
98,3 6,78 L,
$4,3 7,84 24
s [N TR 1]
? L2
72 L34
107,85 3,98 ,L17

SPLy EXPe
@50 OF S(AT-
H/S W TER

¢ 82,8 DES 4FY OF NOSE

MIKE ju, 138 DE®  wIXE 11, 180 DES

48,4

105,2

8,83
7.14
s
9,08
8,71
7,24

18
U8
o9
24
07
.08

WIKE B, 92,5 DES AFTY OF NOBE

S8
4.0
48,4
3,8
.0
107.8

MIXE §

85,0
81,7
79.4
7648
7847
100,0

7.2%5 3o
7.02 L3
.39 L1
.87 A
8,71 LU
s,up 23
U, 338 010
7.10  L43
n
844
78
+80
JU

MIKE B, 82.5 DEQ AFT OF NOBE

08,1
93,9
88,3
8849
81,8
107.4

wixg |

88,4
82,4
79,4
76,8
71,6
101,.2

0,03 D¢
7,71 L24
9,18 L09
9,99 12
o,uy L28
3,98 .ls
U, 138 DEQ
6,98 07
6,87 L,2v
7.43 09
T.00 30
7.48 31
T7.43 ,09

MIKE B, 82,5 DEQ AFY OF NOSE

97,4
93,9
90,2
88,1
84,7

106,9

HIKE §

88,1
83,9
1.1
78,2
74,0
10847

TABLE A-I.~ CONTINUED.

.88 39
8,16 20
S.82 .70
e.,a8 L7y
9,88 L3
0,99 18
v, 138 D6
4,19 40
9,09 L4
9,38 .22
.00 .21
9,29 18
8.28 47

OOR

W0 00 ,00
«0 400,00
0 400 00
W0 400 00
0 400 00
«0 {00 o0
MIKE 13, 18U DES
«0 100 ,PO
40 400 (uo
‘ iov ,00
40,00 ,00
10 400 ,00
i0 400 ,00
WIKE 11, 180 DEG
‘0 4,00 ,D0
.0 jou Lun
.8 [ou Lun
.0 jov LU0
.0 400 LU0
L0 4nu LU0
NIKE 11, 180 DES
.0 400 ,00
i0 400 .00
40 00 L,00
i0 ,0U .00
+0 ,00 ,00
«0 jov ,on0
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MID

FREGr  SPL» EXPe SPLy EXPs ' SPLs EXPa SPLe EXPe SPLy EXPe SPLe EXP.
/3 250 OF SCAT- 260 OF S(AT= 250 OF SCATe 250 OF SCATw 450 OF SCAT- 250 OF SCAT-
0CT  M/5  VJ  TER M/8  VJ TER M/S  VvJ  TER M/S  vJ  TER H/8 v TER M/8 vo TER

RUNE B67a 570, MICROPHENES 90 DEIGREED BELOH HINGSTIPe

NIXKE 1, 30 DE® AFY NIXE 2, 48 DES MIKE 3, 80 BES HIKE 4, 78 oie HIKE S, 88,9 DES AFT oF nNoOBE
318 87,2 7.43 G40 V8e7 7448 .18 «30 97,2 7.89 ,03 97.8 7,44 LU
630 83,8 7.48 ;80 8.6 803 .10 +08 93,2 8,01 .18 931 8,43 .07
1880 14 4 W9 83.8 84,08 L3¢ 39 87,3 8,82 38 .20
2800 14 e 80,4 8460 38 o8 1 %88 .42 ‘e
BOUO [J 1 L] 78.4 0i24 1t L4 o3 o8 9,82 12 32
BASPL 09, o0 04,0 8408 .14 8,72 .13 108,7 6403 ,00 o0

HIXE 6, 90 DK@ AFY NIKE 7, 97,8 DRS  mIXE 8, 105 DES IKE 9, 120 DEO HIKE 10, 338 pee MIKE 31t) 1850 oEe
318 95,8 7,23 2 4.0 8.2 .18 08,8 6,82 .18 98,0 7.83 00 8.8 7,97 .1t +0 400 ,00
630 3.1 8,00 i 0.7 784 o230 90,8 7,48 87,0 7.93 .00 83,1 8,83 .00 40 00 ,00
ig80 87,9 8,00 2 7.4 8,80 17 86,0 8,03 3.9 8,08 ,18 79,7 .84 ,i0 - +0 400 00
2800 88,7 8.94 (22 .0 8 .13 83,3 8,068 80,9 8,08 16 767 8,77 M1 40 L00 ;00
S000 80,2 8,03 ,ip 8.4 1 0% 79,8 8,72 78,7 888 14 Ti.3 9.48 30 «0 400 ,00
VASPL 107,51 B.94 18 108.0 6402 18 168,3 6,21 108,4 8,08 28 101,3 7.48 .00 «8 o0 ,00
HUNS  S73e 8376, NIURUPHENEN YD DEGREES BELOW WINGTIPa

MIXKE )}, 30 DEY AFT MIXE 2, 45 pEO NIKE 3, 80 BEO miKC 4, 78 pis MIKE 8, ER.5 DES APY OF NOSE
3ts A7,1 7,02 L2u 92,3 7,08 ,23 96,0 7,33 .04 96,7 6.58 11 97.2 8,77 11
830 £3.8 7,26 ,i8 89,0 7it4 LU 92,0 7,56 12 94,0 7,87 .08 3.8 7,89 ,iD
12%0 78,7 8411 17 84,3 9,00 L7 86,7 9,19 36 87,4 9.08 .10 «4 3,88 iR
500 72,0 8,28 ,2¢ 79.0 8,88 ,32 811 8,98 .4 23,8 9.63 38 84,4 9,49 03

bouUn 63,3 7,83 ,28 70,8 8,42 U7 Va4t 7,06 .44 79,2 9.27 .13 78,1 %19 ,04
VASPL 99,1 8,34 L4 1U3,7 8i80 L04 106,2 5,47 .12 100,8 8.86 11 100,58 9,90 ,20

MIKE 8, 90 DEW AFT WIKE 7, 97,8 uEe MIKE 8, 108 DE® ®ikE 9, 120 DES HIKE 0, 138 DRO  MIKE 1y 130 og®

318 98,8 6,66 08 97,6 6419 ,42 95,0 B,74 49 91,9 7,61 a8 88,8 7,84 18 40 400 00
630 93,7 7,83 .21 92.3 780 .14 21,0 7,26 .20 87.4 7.7 40 83.2 7.87 s 40§00 ,00
1290 Ba,2 9,54 ,02 8.1 9,01 19 86,0 8,08 .24 8,87 .38 79,3 7,87 14 0 00 00
4500 A8,2 9,84 LU 48,4 9,35 13 83,1 8,79 .14 80,3 0.88 .37 76,8 8,78 .20 40 400 .00
000 70,7 9,21 07 00,3 8,70 L43 76,7 5,80 ,30 78,0 8,22 .84 70,8 8,81 .1e .0 00 ,00
PARPL 107 .4 8,086 01 1U6,5 6,18 19 108,86 6,13 L34 108,3 7.99 44 101,3 7,74 2t $0 400 ,00
NUNS  S77= 580, NIUCRUPHONEY 90 DEGHEES BELON WINBTIPe
MIKE §, 30 DEy AFT M|KE 2, 4B DEy MIKE 3, 60 DE§ MIKE 4, 78 ols NIKE 8, 82,8 DEG APY OF NeOE

318 RaLé 7,80 10 ¥8,2 6,79 418 90,9 7,30 ,30 93,0 .80 ,22 93,9 7,80 L1V

830 81,8 8,11 L17 8,7 7,37 .46 88,7 7,27 .11 90,1 8,08 L8} 89,7 8,19 ;10

1250 74,2 8,38 1B 0.8 8,33 ,I7 83,8 8,41 L1 84,8 8,78 L13 8,2 5,00 12

2800 89,2 7,92 .17 78,8 8,44 L29 78,8 8,41 18 81,4 9,02 26 81,7 8,38 24

BODO  AA,8 7,33 ;04 °8,0 7,73 .16 72,9 8,48 20 77,3 848y 00 77.8 8,76 08

WABPL Q7,8 4,90 L9 108.5 S.408 ,22 104,.3 8,75 L0 104,7 8ils .17 109,0 0,49 ,00
MIXKE 6, OD DEW APT MIKE 7, 97.8 KV MIXE 8, 105 DES HIKE 9, 130 DKS NIKE 1U, 138 DE8  MIKE 1§, 180 S48

318 '8 V8,5 6,82 19 93,3 6,62 ,24 91,2 8,83 ,24 13 6§00 .00
630 .08 89,9 7.96 .28 90,1 8,14 48 88,6 5,38 18 8 i0e i6 oo 00
12%0 o8 86,0 8,62 ,30 85,8 8,70 08 84,7 8i92 ,08 8141 8,87 28 W& §03 ,00
PEI a7 84,0 9,00 .32 02,4 8402 22 81,7 9,02 09 77.9 8,74 .07 40§09 ,00
BOUG 78,1 8,22 18 79.8 M08 LuS 78,7 8,78 L6 76,6 0,87 12 72,0 8,73 .30 0 408 00
WASPL 108,4 6,19 ,03 108,68 6:32 L04 109,0 5,99 ,08  103,0 8.19 .19 102.2 7,38 ;00 0 <00 400
NUNS  B8te B84, NICREPHENIS 90 DEOKEES BELSW WINGTIP=
WIKE 1, 30 DE® APY NIKE 2, 45 DE® nIKE 3, 60 e nIKE 4, 75 DEO MIKE B, $2.8 DEG AFT @F wost

318 80,0 8,04 32 84,0 7:88 .13 86,6 7,75 ,20 87.4 7.18 10 7,48 02

630 76,8 7.68 N1 80,0 6,81 .28 83,7 7,27 .1t 84,5 7,27 18 0,97 v

1280 72,0 7,43 30U 76,4 7,62 .24 80,1 7.86 .09 81,7 7.88 16 8,u2 13

48UD 68,4 7,56 ;10 72,5 7.89 .10 76,7 8,25 ,08 78,7 8,02 ;13 8,22 L1

B0UD 69,0 8,08 ,21 08.8 7,77 .29 70,7 7,79 .20 78,3 8,55 08 5,40 .02

PASPL 92,7 S.88 12 V7.1 8,62 .17 99,6 5,80 ,Us 100,8 8,94 ,04 5,89 L10

HIKE &, 90 DE® APT MIKE 7, 97,5 DEN MHIKE 8, 108 DEG KIKE v, 120 DEG MIKE tu, 135 DE® MIKE 11, 130 OES

ns 88,9 7,43 LiB 88,8 7,63 ,22 B7,9 7,70 .23 86,9 7.82 ,27 88,4 B,Uy ;08 +0 W00 L,00
830 83,3 7,38 24 86,2 701 .19 88,4 7,80 .10 84,7 7.52 .18 82,3 8,18 ,2u «0 00 ,00
1280 82,3 7,98 L0} #3,8 A.11 LUB 82,9 8,48 .17 82,0 8:18 20 79.2 7.87 L1 «0 §oU LU0
#suo 20,9 8,39 17 52,2 8,73 W09 40,2 8,23 ,23 79,7 B.48 UG 78,8 8,28 .27 «0 L00 LUD
$000 76,5 8,18 2U 77.9 B.i4 14 77.1 8,76 08 74,7 8,320 ,08 71.3 8,43 .21 +0 400 LU0
BABPL 101,.0 6,14 17 101.0 8.34 LU0 100,858 6,51 .08 0,3 8,68 13 97.9 8,98 ,0% 40 400 ,00

TABLE A-I.- CONTINUED.
A-18



MID
FRLOY

/3

ocT

SPLe EXPe
200 OF SCAT-
M/S Yy TER

SPLy EXPs '
280 OF SCAT-
H/8 VJ TER

SPLe EXPe
250 OF SCATw
M/S Vv TER

NUNS 588w B8S, AMICRIPHOKEY 90 NEGAEES QELON WINOTIPW

AIXE §, 30 OES APY
38, 8),7 6,24 L2V
630 AB,4 7,88 L1V
1880, 82,0 77! i1V
28U0 78,86 7,88 04
souD 68,9 7,18 17
PASPL 101,7 8,13 .00

MIKE 6, 90 DEB APY
L] 7,7 8,75 LI
830 93,3 7,30 ,L12
1280 50,3 8,20 .23
FBUO 88,3 8,84 04
BOUD 84,7 R3] L13
vASPL 109,68 3,32 ;08

MIKE 2, 49

V2.9 8,08
9.8 8,13
87,4 8i43
2.9 7.87
f6.% 7.12
1us.8 8,08

MIKE 7, 97.8 D8

V8.2 7418
3.1 7.41
V0.3 8.2¢
.5 Al
5,3 A.32
1U9.9 8.81

vEw

218
+28
18
e
otd
26

10
otd
12
oi7
7
2

HIXKE &,

nIXKE 3, 60

93,7
92,3
80,6
s, 0
78,8
109,85

8,44
7,98
,,87
8,50
7.83
8.60

108

95,8 ¢,96
3.0 7,22
89,2 7,08
86,4 5,03
83,0 7,84
ins.s 5,02

RUNS  S89« 502, MICRUPHONLS 90 DEGREES BELON WINOTIP=

MIXKE 1, 30 DEG AFY NRIKE 2, 48

ns

830
1280
3800
sovo
sASPL

MIKE &, 90 DES APY WIKE 7, 97,8 DR

ns

30
1280
2800
$000
vABPL

RUND

nexe t,

[
sARPL

NIKZ 6, 80 DE® aAFY MIKE 7, 97,5 DE®

L3004
28,9
82,3
78,4
8.2
10t.2

[
s
8,40
7,28
5,09
8,48

97,8 7,08
93,1 7,28
[}

83,4
109,7 8,74

o1
«22

33

92,85 6,92
9.8 8,27

78.3 7437
108.1 610

8.6 SiR4
2.8 7498
0.4 .48
0.8 68
I} 240
18,8 8.73

.12
«33
' 29
ey
+08
28

.20

NIKE 3, 80

8,7 &,03
1.7 8,03
89,1 9,28
84,9 8,78
79,4 7,88

100,2° 6,30

NIKE 8, 108

8,3
",
08,0

o2
83,3
100.8

7.43

}.S- 896, MICREPHONES 90 DLOREES BELON WINOYIPe

A7, 7.10
as T.73

64,2 Ld
100,4 8,48

8.3 6,851

RUNS

ns

830
1250
2800
oo
ASPL

us

&30
1280
#800
000
ARPL

%97« 600,

30 DES® AFY MR 3, 4B

71.0 881
fus.8 Si82

",
”",2
7.0
se, ¢
80,3
107.7

.12
877
Silae
8448
8.07
$.17

p11]

.19
.19
.14
33
48
.12

MIKE 3, 80

96,4 8,02
1.8 7,14
68,8 9,10
81,8 13

.
106,0 §,34
MIXE », 108

MICROPHONEY 90 DEGREES BELONW WINBTIPW

MIKE |, 30 DES AFT MiXKE 2, 4% DE8

83,1 8,88
80,% 8,08
73,9 8.77
89.1 8,10
80,6 7,38
98,3 4,93

MIKE 6, 90 OEW APY

93.4
89,4
8,1
82.7
7.7
167,2

8,71
V.48
8,84
8,45
V.83
L1324

13
23
o1y
oJ0
» 3¢
+08

o1l
26
W21
25
23]
ot¥

68,3 7,37
84,7 7.91
50,5 8447
78,2 8,28
o7.8 7434
13,0 8,39

MIKE 7, 97.5 DEV

8461
A1 3!
a.18
B.4d
8,83
5.89

93.9
8,5
LL1%4
03,4
79.6
197,3

.48
.29
«43
43
.27
.29

18
08
24
.12
28
14

HIKE 3, 60

91,8 7,06
87,7 6,44
83,6 9,08
78,6 8,38
72,7 7,88

108.7 %.84

MIKE 8, 108

7,27

8,03

8,72

.78

8,58

5.59

2.2
88,8
5.7
R2.é
78,5
108,

+08

.18

SPLy EXP.
250 OF SCAT-
M/S VU TER

HIKE 4, 73 DO

5.34
6,99
8,24
S.64
8,10
8.38

98,4
93,2
89,7
87,0
83,8
100,7
NIKE 9, 120
94,4
90,2
88,9
23,7
79.3
106,6

7.83
7.80

niKE 4, 78

6.20
7.08

6,1

8.9

HiKE 9, 130

94,1

7400
793
.28
8.30
J.88
4483

s 78

5,68
.93
8.70
.46
8,23
8.22

KIXKE 9, 320

1,3 .02
[ 7.67
] 8,26
50,5 8,08
78,4 8,48
8,42

MIKE 4, 78

92,4 8,94
8a,8 8,04
84,1 8,38
81,1 8,88
‘76,7 8,08
107,.,4 S.84
MIKE 9, 120
T.41
1,21
8,49
8.5
8,40
S.24

T 90,7
88,2
84,0
81,2
76,2
104,4

«23
+38
+22
o34
07
218

ore

37
oid
18
19
28
.16

[14]

13
36
31
32
23
12

BEQ

2%
26
31
«02
+40
«20

SPLe EXPs
250 OF SCAT=
H/8 v TER

MIKE B, 82,8 DEQ AFT OF Nedt
0

9741 0,84 16
93,3 7.8 .4
90,1 8,84 ,21
87.8 8,48 1B
83,4 7,80 L12
109,8 2,38 ,00
HIKE 30, 138 DES
89,0 8,03 ,0s
88,9 7,08 1]
82,4 /.00
79,8 7.83 .19
8.1 7,77 W43
1041 7,94 L8

MIXE B, 82.8% DES AFY OF woSE

9%.3
",
80,0
87.3
3.0

100.8

o,88
7.3
8,88
8,80
8,74
8,02

1)
17
33
ol
13
00
HIKE 1u, 138 DEO
0.49
7400
7448
7o
T4i0 7,72
104,2 7,18

a0
.08
.10
o7
L2
s 1}

400
00
400
400
00
400

MIXKE B, 852,85 DEO AFY BF WpME

97.3
3.7
87,
Sa,2
78.0
108,7

3
08
.
31
ol
ol

HIKE 30, 31385 DEO

85,1 7,19
7i80
s,us L33
8,46 30
[ Tot T
34 Y

224
87

00
00
{00
400
s00
‘o

HIXE 5, 82,8 DEG AFY 8F NOSE

93.3 7.48 ,L14
88,8 7,98 12
85.1 B.X3 22
81,9 8,7Y ,22
77.1 8,27 .14
107.1 8,03 .19
MIKE U, 1385 DES
88,9 7,83 ,19
88,2 7,83 .22
$1.0 8,14 (27
77.7 8,30 1P
2.2 8,00 24
102.8 9,93 .19

TABLE A-I,- CONTINUED.

KIKE 11,

00U
o
v
«0u
‘o
00

SPL» EXPa

250 OF SCAT=

M/s v TER

HIKE 3§, I8V VES

«0 40U LU0
40 L00 LU0
«0 J00 00
00U 00
«0 LU LU0
40 ,0U  L00

HIKE 11, 180 PES

+00
«00
00
00
00
00

HIXE 13, 160 DER

«00
+00
+00
00
00
00

180 DEe

L)
L]
.00
.00
.00
o0

A-19



MID

FREGr  SPLe EXPe SPLe EXPs ' SPLy EXPo SPLe EXPs | SPLs EXPs SPLe EXP.
1/3 250 OF SCAT- 280 OF SCATw 250 OF S§CAT=- 250 OF SCAT~- 450 OF SCAT- 250 OF SCAT-
0CT M/8 VU TER M8 VI TER M/S  VJ  TER M/S W TER M/ vJ  TER M/s VI TER

RUNS 801= 804, HICRIPHONES 90 NEZGREES SELOW WINSTIPw
WIXE 1, 30 DEW AFT WXE 2, 4B DE® HIXE 3, 60 BES WIKE 4, 78 DES MIKE B, §R.5 DRE AFT OF NOSE

318 78,8 7.89% L0 82,0 7.99 .18 04,2 7,385 .0 88,0 7.98 18 88,7 8,12 ,03
(214 T4, 8 774 08 78.8 7 33 82,0 70,08 83,3 7.41 16 83,9 7.4 ,02
1280 70,9 7,84 L0 78,7 8439 .19 78,3 8,18 ,07 80,9 7,94 .12 81.8 ¥,V .31
4800 68.1 8,00 31 72,4 8,32 .1t 75,8 08 .12 78,4 8,42 ,23 79,7 8,38 ,07
fo00 B8,0 7.9% L1 e6.1 8.20 ,uS 71.2 8,81 ,02 78,3 8,48 17 7847 B.48 L1

PABPL 91,8 6,13 ,L04 V8.6 Side 09 98,86 8,00 L2 100,0 6,88 ,04 100.8 o,¥2 L1}
NIXE 6, 90 DEN AFY MiNE 7, 97,8 OE® MIKE 8, 108 DRSO RIKE ¥, 120 DES MIKE tu, 13d DES MIKE tt, 180 DER

318 87,1 7,78 v 87,8 7,89 ,28 85,4 7,64 03 88,7 7.88 13 85,1 8,38 .09 20 400 ,u0
030 84,0 7,83 ,L23 88,4 7,72 12 8.4 7,08 07 04,7 8,87 ,22 82,0 8,21 07 0,00 00
1380 62,1 8,02 ,08 83,9 7.82 ,ud 2.2 8,07 U8 81,0 8,24 14 79.4 8,28 .08 40 {00 ,u0
28U0 80,4 8,20 L1 #1.8 8450 L7 a0 8 19 79,1 8,28 ,08 76,4 8,32 11 0 40U 00
000 78,3 8,18 .21 77.7 7,72 13 4,09 74,7 8,83 14 7148 8,00 L1V W0 400 ,00
SABPL 10033 8,71 L1 1U0.4 7,08 .16 99,6 0,01 ,09 98,4 6,99 ,06 97,6 7,90 O3 0 00 ,u0
NUNS  80Se 608, MICREPHONES Y0 NEQREELS SELON WINGTIPe
MIXE §, 30 DE® AFY MIKE 2, 45 UEY MIKE 3, 60 DEG RIKE 4, 75 pee MIKE 8, 82,5 DEG AFY OF NOBE

318 9¢,3 7,53 08 V6,0 4,74 ,21 98,6 8,82 ,20 98,1 5.33 14 99,1 8,92 L,2v

630 88,8 7,80 L17 92,7 7.87 .18 03,6 7,43 ,07 94,0 7,11 .24 93.8 7,18 12

1250 81,8 8,84 .22 87,2 9444 415 88,3 8,03 iU 88,4 9,24 21 .08

280D 78,2 9,03 .28 81,7 8,78 413 03,8 9,3% 18 84,8 9.5¢ .09 . .30

500 AA,3 6,00 ,L26 73,8 8,90 L8 76,0 8,80 ,L1% 79,5 8,38 13 00,0 8,80 ;1d

VASPL 101,68 5,73 11 1Ue,1 8,90 10 I07.7 8,53 ,12 107,8 .71 .08 107,3 9,73 14

MIRE 8, 90 DEU AFT MIKE 7, 97,5 vEé NIKE 8, 108 DE® BIKE 9, 120 UEG “IKE tu, §38 DE8 MIKE 11, 150 DEQ

315 98,0 5,66 .0V 95,6 %.94 .12 91.8 8,22 .22 88,0 5,90 .22 84,8 0,41 .08 0 00 00
830 92,0 7,08 11 9.8 7.88 16 89,1 7,27 .11 83,0 7,18 .36 79.4 5,98 ,39 0 40U L00
1280 84,0 8,47 L3b “a,1 A.79 ,18 85,0 5,04 ,26 80,3 2,08 32 78,3 8,33 ,24 W0 00 LU0
24800 85,5 8,80 .3 48,6 8,87 13 A3,1 8,48 40 77,7 9,01 48 70,3 6,42 ,02 .0 400 00
BOUD  AD.S A, 47 38 81,5 8,42 L33 79.6 8,41 16 73,6 8,93 ,38 64,8 6,79 10 W0 400 LU0
wASPL 107,2 5,73 14 1u8,8 5,00 .18 108,4 8,67 ,27 100,2 8,54 ,26 99,3 5,82 ,03 W0 40U 00

MHNS  Btdw £2], MILRUPHENEY 90 NEGKREES BELAN ¥INGTIPa

HIKE 1, 30 VEG AFT MIXKE 2, 4> pEW HIXKF 3, AQ DEG FIKE 4, 75 DEO MIXKE 5, 82,5 DEG AFy OF NOSE
s 1,5 7,77 .4 95,3 A.41 L1 97,4 8,19 ,UB 98,3 5,28 .26 97.5 8,92 ,19
h 30 R7,.3 7,82 18 Y2.8 7.69 L13 93,3 5,98 ,05 93,8 A, 72 2 92,1 6,94 1o
1240 R2,% K,76 09 87.3 9.1 13 88,8 8,79 L2t 89,3 8,22 ,t0 88,8 8,43 19
PL G 74,3 9,16 42 82,7 9,70 12 88,2 9,63 {8 88,2 8,91 ,26 36,3 9,U2 .12
FYit AR,2 8,83 40 74,3 89U L0 7A.3 8,83 29 80,9 A,9¢ 30 81,1 8,73 L
BASPL 01,7 5,48 ,ta 1u8,6 5,859 ,03 106,88 b, 44 ,03 107,31 8,67 ,03 1U6,2 d,80 f‘l

MiXE 8, 90 OEb AFT MIKE 7, 97,8 nEY MIKE B8, 10% DES MIXKE ¥, 120 DES MIKE U, 138 DEG MIKE 11, 180 DEG

318 08,7 3,76 02 V3.3 8,21 .28 8,3 6,83 28 84,1 5,42 .28 91.8 v,84 Be 0 ;ou 00
K30 91,0 7,38 L.2u 9.2 7410 L18 87,6 7,37 .22 80,7 5,43 ,2u 86,9 6,41 ,12 0 40u LU0
1250 88,0 R, 37 Lie BB.4 7,84 L24 8%.2 8,42 it 77.% 6,98 38 82,7 b,88 27 «0 jouv 00
“3yo A8.5 8,87 12 Hé .6 R.B0  L37 82.6 9,31 L1} 74,8 8,99 ,88 77.4 7,146 L3 «0 L0 L00
BOUD  AN,O0 9,14 .20 #0,3 A,60 87 79,9 R,97 .28 66,1 7418 ,28 70,8 7,11 .12 o0 L0U LU0
vASPL 1N8,9 6,18 .14 1UB,0 A.73 L7 103,0 &,83 ,2% 98,0 4,77 07 106,58 7,81 .71 40 L00 L00

KIINS  Blde 625, MIUCRUPHONEY 30 DEORELS HELOW WINGY(Pe

HIKE §, 30 UEL AFT MIKE 2, 43 vkt HIKE 3, 60 DES MIKE 4, 7% DEG HIKE B, 82,5 DEG AFY aF NOSE
1S Ra,9 6,71 LOU 48,9 A9y ,u% Gl,.8 6,88 11 Y2,8 B.74 12 02,8 8,95 ,2u
X143 AN,8 7,14 08 88,1 6.23 L4 A8,2 7,30 ,14 88,9 7.33 N9 BB K 7,480 L1a
21y 78,4 7,91 L2y B1,.2 7.97 Lt} Rd,7 B, 06 ,24 83,9 8,57 L0490 88,1 8,25 L,u7
%00 TN.0 9,43 38 IR.S 4,01 .29 RN, B,R9 14 82,4 8,8y ,26 82,8 8,02 ,09
anyn R,1 7,54 1> HB,3 A,10 L340 74,3 K28 33 77,7 Q.17 2t 78,1 8,22 .10
BASPL 97,5 4,65 09 JUl.0 4,92 .u8 IN3,5 %,40 LU4 103,6 5,47 ,00 103,4 b,22 12

HIKE 6, 90 UEW AFT MIXE 7, 97,5 DE HIXKE A, 105 DBEG PIKE 9, 120 DEOQ HIKE fu, 138 NEQ HIKE 1%, 18U DEG

318 92,2 h.b4 L1} Y06 AeT4  L19 R3S 4,79 50 87,5 5,59 (34 90,4 7,33 N «0 jou LU0
ssn AR, 4 T,B6 1Y #B,3 7,12 .19 R2,5 5,64 LD B3,9 5.77 34 84,9 7,16 L33 «0  J0Y LU0
1250 R0 8,11 0% 85,4 A.89 L18 80,2 6,060 1,08 81,7 7.80 L33 81,0 7,76 .8 «0 40U LU0
PLUTI] R2,4 8,86 L1 82,9 9,07 10 TR.2 7.48% 1,08 77,V B.54 Lt 76,7 8,88 L83 0 {09 LU0
sn00 TA.H B, 61 248 78,8 9i862 .27 755 749 1,1m 65,4 5,29 {,3% 69,3 B,U%  L,47 0 J0U LuO
WASPL 107,% 6,84 LO07 1U2.8 7,28 i8S 99,4 b, 6t LI 99,4 3,64 ,29 102,2 0,96 4% «+0  J00 L00

TABLE A-I.- CONTINUED.
A~20



MI1D

FREQr  SPLy EXPe SPLy EXPo ) SPLy EXPo SPLy EXP. SPLe EXPe SPLy EXP,
3 250 OF SCAT- 280 OF S{AT- €50 OF SCAT~ 250 OF SCAT= 250 OF SCAT~- 250 OF SCAT=
oCcT M/S  VJ  TER M/8 VU TER M/8 VW TER M/8 W TER M/S vJ  TER M/s vJ TER

HUNS  822= 620, "IUCRUPHONEY 90 DEQREES BELON WINGYP=

MIKE 1, 30 DEw AFT NIKE 2, 48 DEU RIKE 3, 60 DEG MIKE 4, 73 DU MINE 8, 2,8 BEO APY oF NOOE
315 29,0 7,01 ,2d v3.8 7.0y L4 $7.2 6,21 .18 90,8 6,12 ,23 v
630 A8,9 7,28 L3 90,3 683 08 94,3 7,78 01 98,8 7,33 04 .29
1280 81,2 8,51 .27 85,5 9401 .19 88,2 9,21 .18 49,1 9,01 14 <04
2500 74,9 9,36 L3u 80,0 9,41 24 83,8 9,70 ,de 84,8 9,88 16 44
BOUD 84,9 8,18 .20 71.3 8458 .34 76,8 8,81 40 239 3

78,9 8,89
BABRL 100,35 3,37 Ob 04,2 8,82 .08 06,0 5,48 ,03 107,8 8,83 ,14 107.7 8.78 00

MIKE 8, DO DEU AFY NWIKE 7, 97,5 UEe NIKE 8, 108 DI® HIKE ¥, 120 DEG WiKE j0, 138 i@ HiKE 11, 180 DEO

s 99,7 9,31 L35 90,0 5,49 L3O L4 6,10 ,07 {0 400 .00
630 93,7 6,08 ,2b 919 8,76 LUB 90,8 7,88 48 0 {po ,o00
1250  A8,8 8,73 ;07 8.9 5,50 ,10 47,2 39 00U L00
2800 88,1 9,70 ,20 88,0 8,78 32 3,8 7 40 §bu L00
B0U0 79,9 9,31 37 80,7 8,82 .18 80,8 .08 .0 oo 00
VABPL 107,4 8,14 11 1U6,8 5,80 10 106.4 5,01 29 0 00 Lo0n
NUNS 822 629, ®ICRUPHONES 3D DEGNEES BELOW W [NOTIPe
MIKE §, 30 0EB AFT M(KE 2, 4> DG MIKE 3, 60 DED MIKE &, 75 Qle HEIKE 8, 82,8 DES AFT oF NOSE

318 B2 7,12 ,17 88,1 7,22 .18 90,1 7,03 382 90,8 6,78 ,10 91,2 0,82 ,02

630 79,2 7,23 07 4,3 7,48 15 86,2 7,84 |3 87,6 7,52 ,18 0,2 W18

1280 73,8 8,17 L0/ vl 4 8,39 .18 23,9 8,73 38 88,0 8,70 ,19 4.3 .28

2800 £7,2 8,36 L13 78,3 9,11 ,20 80,8 0,0 L32 81,4 9,38 21 82,2 22

3000 R7,3 7,02 LU 06,3 7,91 29 73,6 9,23 L,42 78,7 9,02 ,26 7649 9,08 L33

BABPL 98,0 4,88 ,LO0b 99.4 B.54 U7 105,88 5,82 ,13 102,2 8,84 i1 102,0 8,10 11

MIKE 8, G0 UE® APT MiKE 7, 67,8 OEG MIKE 8, 108 DRV RIKE ¥, 120 DEG MIKE §u, 138 DEO NIKE 11, 18U OE®

31 91,2 8,40 LO2 V1.0 6,36 .23 87,8 6,53 ,i2 84,7 6,13 ,49 87,7 sia9 &7 0 {00 L00
LX1d R7.8 7,18 L29 58,7 7,49 ,27 A5,85 7,38 0% an,7 8,02 ,34 82,1 7,98 1,04 +0  $0U 400
128U M4,S 8,90 19 83,9 7,83 LU0 83,1 8,56 12 78,8 7,51 .54 77.0 ¥.18 LB W0 100 LU0
4800 82,3 9,55 L3I 81,7 8,71 .30 80,4 9,10 39 76,2 8,32 27 71,8 8.81 82 0 400 L00
8OO0 76,5 9,68 37 76.8 8,87 .38 77,8 v,28 12 70,2 72,74 48 83,0 $,08 ,6¢9 0 i00 00
BASPL 105,7 6,08 L34 10,2 8431 .22 100.8 7,19 ,18 99.4 To16 ,28 99,7 7,80 43 0 oo 00

HUNS © sdl= 607, MIURPPHONEY 90 DEGREED BELON WINSTYIP«

MIKE §, 30 DEU AFYT MN{KE 2, 45 VEY MIKE 3, 80 NEG KIKE 4, 7% DEG MIKE 8, 82,5 Ve AFT 8F NOSE
ns 7447 8,78 37 F8,.7 7,07 W88 79,6 B,76 L8> 82,2 5,88 ,L43 3Y,2 5,92 L,2»
&30 85,7 3 74,9 7412 435 79,0 7,17 .37 R0,8 7,27 .3y B1.5 0,97 ,3v
1290 88,7 «32 71e8 7,80 449 78,5 7,82 L34 78,2 .82 .39 79,2 7,88 L3¢
2800 60,2 +3V 07,9 7,73 .41 TA4,3 7,92 L3 78,0 7,87 48 Th,b 7,78 L3
s0U0 50,9 odt 80,7 7433 .40 86,3 7,78 Lda 70,0 7,93 .63 71e1 7.97 3o
wASPL 82,8 % L3 B7.3 487 24 Q1,0 0,74 L3¢ 93,2 70,29 S4,1 0,77 L,2v

HIKE 6, 90 QEV AFY MIKE 7, 97,3 NEy AIKE B, 105 BES RIKE v, 120 DEG MIXE ju, 3§38 DG MiKe 11, 1BV UEG

318 83,7 8.97 47 «0 W00 L8O 84,1 s,21 L4 85,6 7,41 ,37 83,8 8,00 ,40 A0,7 Bile 28
650 82,8 7.04 27 +0 40U WU 83,8 7,83 .43 A3,3 7,40 ,32 82,3 8,22 M 78,8 7,90 LA}
12980 79,7 7.33 L4 «0 40U LUO 81,0 8,22 43 80,8 7,72 42 78,6 B,00 L4} 72,7 7475 L3
2800 TT.4 T,72 38 «0 400D W90 80,4 8,47 49 78,7 8,01 .43 TR,3 8,07 48 68,0 7,89 42
8000 71,8 7,64 L3 «0  LOU LU0 75,4 8,89 Ld0 73,2 7.94 43 07,5 /.44 6 89,4 7,63 46
CABPL 94,9 6,80 L34 o0 W00 . 96,1 7,80 L34 98,1 T.18 32 95.9 7,08 30 93.3 8,12 L3t

HUND 840w 687, MICNUPHONES 60 DEONEES BELON WINGYIPa

HMIKE &, 30 DE¥ APY ®IKE 2, 45 LEG “IKF 3, 60 DEG MIKE 4, 75 DEG Mixk 8, 82,5 De® AFY AF WOBE
318 Ba, 4 6,47 L4a N 75,8 6,83 L42 Th,? m.51  Ldy
830 62,3 5,98 L4v 73,7 6,72 .28 74,5 5.87 8%
1250 57,4 8,28 L2¢ 70,9 7.02 .39 Tie? 7413 57
2BUD 30,1 6,77 ,L3IB 67,2 7,33 42 67,5 7,87 B4
BOUD 38,1 §,8% L4V 88,2 7.12 ,39 59,6 7,04 L34
VABPL 78,3 8,14 ,30 86,2 6,54 38 87,0 6,47 3

MIKE 8, 90 DE@ AFY MIKE 7, 97,5 UEY anE’B, 105 nrEs FIXE ¥, 120 DEQ MIXE ju, 13% DEG MIKE 11, 180 UEG

38 7Y.3 6,91 L47 WD DD LU0 78,5 7,17 %% 78,1 2,38 a7 Thed 7,85 88 72,8 W37
830 78,3 7,16 82 o0 L0U LU0 76,3 7,26 .83 76,3 7,52 a4 74,9 7.72 38 58,2 a7
1280 72,4 7,86 48 W0 00 LU0 73,1 7,66 83 72,9 7,83 Ln 69,9 7,70 60 63,7 .38
500 68,6 7,80 L4b 0 L0 LU0 71,9 8,83 74 69,4 7,77 48 64,8 7,49 57 87,8 Ty
#0UD 61,0 7,80 ,B1 .0 .00 Lu0 64,0 B,88 LU 60,8 7,87 .88 S4,U 0,78 .98 43,0 .38
ASPL 87.8 6,83 L8U W0 ,00 LU0 r8.6 7,19 .8 B89 7,01 47 8.3 7,47 .93 85,3 .48

TABLE A-I.- CONTINUED.
A-21



M10

FREGr  SPLs EXPe SPLe EXP. ! SPLe EXPo SPLs EXP. SPLs EXPe SPLe EXPs
/3 250 OF SCAT= 280 OF SCAT- 250 OF SCAT=- 250 OF SCAT= 250 OF SCAT- 250 OF SCAT=-
QCT  M/8 VU TER M/ ¥J TER M/S Vv TER M/ W TER H/s v TER M/8 VW TER

HUNS  64Ne 857, MICRYPHONEY 30 DEGREES BELBW WINGT|Fa

MIKE 1, SU DEW AFT NIKE 2, 4% LkW NIKE 3, AU NEG PIKE 44 75 kG niae b, 82,5 VLD AFT AF NASF
318 89,9 6,33 L3 PRI T B 1 TR0 M40 5 BU.1 8,79 .50
A30 68,6 5,56 3> 00,00 L 76,8 5,78 22 77,9 6,79 v
1290 83,8 6,22 L44 0,00 00 74,8 7,19 .80 7h.m 7,30 88
P00 59,5 6,68 47 0 ,Bu 00 72,3 7,48 .62 T2.0 7,48 ,6U
BOUD 49,7 A,93 L6u PUTRINE D B {11] 68,2 7,22 51 67.1 7,08 48
BASPL  AN,2 8,27 3o PRI T T A9, 7 h50 Lda 90,7 6,47 4B

HIKE 6, 90 DEW APT MiXE 7, 97,5 0Ed HIKE &Ky 1US BEG HIKE ¥, j20 UEG MIXE ju, 135 DeQ MIKE t1, 1BU uES

IS AN, 6,97 L84 S T T AN,5 7,36 b4 A2,4 7,32 47 81,0 7,58 50 78,2 8,10 ,%0
830 79,1 7,12 54 W0 LU 0 AN,7 7,81 82 81,5 7,53 48 79,3 s,u8 L& 73,8 7,82 .09
1250 78,0 7,22 L6U W0 L0 0 77,5 8,08 59 77,72 7,71 .90 Ta.m 7,58 .52 N0 7,48 8¢
W00 73,9 V.88 LSu N N 76,6 8,11 62 78,0 8,07 .82 71,9 7,49 ,8a 66,4 7,38 98
8000 £8,0 7,86 47 0 JUU N0 Ti.7 8,49 84 69,0 7,95 a4 63,7 8,78 88 88,6 7,15 ,73

vABPL 91,6 8,51 40 O W0u 0 02,9 7,23 48 93,3 7.02 88 93,0 7,48 43 9,1 7,085 ,02

.

RiNS  pdNe KB, MICNUPHONEY 0 NEGREES RELON WINGTIPe

MIXE 1, SO UEG AFT MIKE &, &5 ure MIKF 3, 80 BEG FIKE 4, 7% DEB HIKE &, 82,5 DLG AFT 8F NASE
318 89,4 K10 ,5a 18,2 1,02 2240 Bled 7,16 ,1n
AN AT 5,58 L 3a 14,4 21.0 79,1 0,78 .38
1290 AN, 0 5,91 29 13,4 20, 77,0 7,13 .41
¢80 54,3 6,06 3« 12,6 18,0 73,8 7,13 40
anun A%,1 6,78 36 1.t 16, 89,7 5,80 2,47

gh,e 92.1 8,00 L3I

BASPL  AN,T A,32 L34 17.5

MIXE 8, QU UEG aFT MIXE /7, 97,9 JE4 MIKE A, 108 nEO HIKE ¥, 120 DEG HIKE fu, {30 DEO WIKE 11, 180 DES

315 A2,0 7,07 8w «F L0u LU0 at,5 7,32 ,8% 83,4 7,42 42 Y7.4 7.41 80
X1} ANLD 8,87 5y P I T 1) 7,88 62 81,0 7,28 AL 2,7 7430 .80
12%0 77,8 7,27 AU W0 L0D Ln0 7,97 (62 78,8 7,91 ,46 68,3 7,29 ,04
%00 78,0 7,52 ,68 3 G000 LoD 8,07 70 7ot 7,68 84 Ad 4 6,98 48
snnn IN,0 7,72 7u S TR E T T 1V 73,1 8,70 62 70,9 7,91 .43 55,4 7,01 L34
whgpL 07,0 A.88 83 N TN D] 94,2 7,19 B0 94,6 .08 48 9,4 7.79 48

TABLE A-I.- CONCLUDED.
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MiD

FR&Ge SPLe EXPo SPLe EXP. * SPLy EXPe SPLy EXP. SPLs EXPo SPLy EXP.
/3 200 OF SCAT- 280 OF SCAT~ 250 OF SCAT= 250 OF SCAT- 250 OF SCAT- 250 OF SCAT-
ocT M/8 VU TER M/8  VJ TER M/S V4 TER M/S v TER M/8 vy TER L7 TER

XUNS  {73= 202, MIURUPNUNES 90 DEGHEES AELAN WINGY(P=

MINE |, 30 VEG AFT MIKE ¥, 45 uEW FiXKF 3, 60 NEG FIKE 4, 73 DEB MIKE B, 82,5 DEG A7Y OF NOSE
318 £Q,4 3,06 2> 72.9 310 L8 77.3 s,81 .19 78,1 3,94 ,36 78.8 3,49 W
£30 68,1 3,89 17 /3.1 X861 L37 73,9 4,20 2% T7.1 4,39 32 T7.0 4,08 42
1240 A3, 4 3,66 L% 08,4 4,43 ,74 7.3 5,32 .51 73,8 5,67 78 7349 B,A3 67
%00 AN,3 J,41 1,00 P38 428 ,m1 7N.2 4,89 ,Bu Ti.4 8,35 49 7341 0,48 L4
souo 88,6 5,47 .32 Mod 8,79 L14 A8, 4 6,47 L28 67,3 6,27 ,27 70,9 6,356 27
BABPL 82,0 4,22 18 87,0 4423 1} an.s £,%2 Lu7 Vi, 4 4,16 ,14 91,3 a4,u2 24

KIKE &, 90 UEQ AFT  M{XE 7, 97,5 0EY MIKE 8, 108 DEO RIKE ¥, 120 DEG #IKE tu, 139 DEOC RIKE 1t. 130U UEQ

315 8n,1 4,25 28 U6 4,30 L3A R0.0 4,32 L4 79,9 4,79 ,20 77.4 5,uq 13
630 TR,8 5,41 24 79,2 %.47 43 79,4 5,38 4% 78,7 02 1S 76,5 5,80 ,24
1250 74,9 6,34 5U 76,4 8,851 /N 77,0 8,78 7% 76,3 7,04 .22 Ta.n 6,82 39
R0 TaLL 8,19 L8 75,8 4,29 79 76,3 8,37 e 78,9 6,47 48 72.7 5,83 %
SNUN  IN,5 7,31 2% 71,9 7,39 4% 73.7 7,50 .8 73,90 7.5% ,23 bR, 4 6,322 L33

BLYPL 02,3 4,80 L12 92,6 £.31 L3V Q2,4 4,84 4y Bl,4 8.ty L1%° 80,3 5,13 L,

KUNB  {73= 202, MIURUPHONES 80 DEGNEES HELON NINOTPe

MIKE 1, 3D DEs APT M{XKE 2, 48 LEN NIXF 3, 60 DES RIKE &, 7% DEO HIKE 5, 42,8 DEO AFY 8F nNOSE

s A2,3 3,16 ,3a 58,5 3,08 43 AQ,7 3,73 ,3u 78,0 8,92 .26 72.4 3,76  ,4>
630 60,0 3,87 L2¢ 85,9 3,88 .14 68,8 4,77 48 TN,U 4,43 18 Tn,0 4,88 3>
1280 83,4 3,61 5> 89,8 4,49 a4 £3,2 5,41 08 68,3 3,60 .82 66,4 8,77 78
w800 48,6 3,31 1,10 BB 4,25 78 A1) 4,87 78 62,7 5,31 ,48 b4,0 d,45 ,87
#0UD 41,4 8,43 W7 48,4 8,72 L83 58,3 »,82 38 88,5 6,53 .17 BO.n b,44 ,23
BARPL 73,8 4,06 L23 79,7 3491 .27 R2,6 4,21 14 83,9 4,18 L83 Be,1 I, ¥v8 L07

MIXE 6, 90 DEU AFYT NiKE 7, 97,.b 0EY MIKF 8, 108 NEG PIKE ¥, 120 DES nikt ju, 138 UES M{RE 1], 18U QKO

318 72,6 4,20 13 /3.9 442 L44 73,1 4,36 47 73,0 4,88 18 70,5 4,95 L2 87,1 S.48 21
830 T1.8 3,60 21 73,7 8,48 L48 72,2 5,85 .48 71,2 5,93 .16 69,2 d,07 ,23 A5.2 5,84 ,20
1290 87,5 8,27 47 8,3 4,32 ,73 89,0 5,87 A7 68,6 7,08 12 85,5 8,30 42 AD, 6 6,49 47
2800 85,8 6,22 74 Bb, 9 A9 69 A7,% 8,29 G4 68,3 A,23 58 hZ.¢ 2,89 ,29 46,9 8,27 ,9%
#0000 58,9 7,18 L,22 80,8 7,50 .71 A2,0 7,42 BN 81,% 7,64 ,2u 58,2 o,48 ,47 42,3 A,51  L12
VARPL 84,8 4,40 1D 88,1 4,38 L34 A%, 4,80 L4 84,0 8,08 10 82,0 a,mp 22 78,8 853 18

KUNB 173+ 202, MICRUPHONES 30 NEGREES BELOX WINGTIPe

MINE 1, 30 OEY AFT MIKE 2, 48 LEG MIXF 3, 80 DES MIKE 4, 75 DES MIKE 8, 2.8 DEG AFT oF NOSE
ns A7,8 3,51 0 70,7 2i87 .40 78,8 4,08 .29 76.7 3.82 3y
a3n 84,0 3,44 22 7141 3472 413 T4,7 4,70 L33 75,0 4,92 30
t23n "9, t 3,83 48 24,3 4.33 L40 71,0 8,80 ,7% 70.5 8,88 49
2800 83,7 3,80 .87 85,7 4,28 ,v8 88,4 5,53 .64 9.8 5,78 62
snun 52,3 5,41 B8 58,0 8,88 L25 84,7 6,65 .18 68,9 0,80 48
BASPL 70,3 4,12 L19 83,8 3.99 ,19 48,0 €,00 .00 88,3 4,03 33

HIKE 6, 90 DEG AFY MIKE 7, 97,8 0E¢ HIXE 8, 105 DEB FIKE ¥, 120 DEQ wixE o, 138 DES ®iKE 38, 180 DER

348 77,1 4,02 14 7.9 4,22 L48 77,9 4,55 89 77,8 4,88 413 75,8 8,u08 L33 78,0 8i82 Lt
430 78,4 3,84 18 76,1 8,47 88 PO 8,87 L8 76,3 8.98 .10 F3.0 B.40 L33 72,0 6:80 .40
1280 72,3 8,43 38 73.2 6,43 a0 74,2 6,87 66 73,6 7.08 318 7148 8,4 30 48,0 6,80 40
€300 71,2 8,60 B4 72,6 .35 .22 73,4 6,38 86 72,9 6,43 ,77 70,8 73 68,1 $412 81
5000 87,7 7,73 28 68.8 7.37 %54 70,6 7,87 688 70,4 7,80 ,20 68,7 K} 55,3 6.7¢ .20
BASPL  RO,2 4,52 0% 89,4 4.52 L1 89,6 4,74 51 89,0 B.17 ,16 87,2 o4 4,8 8,73 L3
®UNS  {73. 202, MICRUPHONLS O DEGREES BELON WINGTIPa
MIXE 1, 30 DEu AFT MiXE Z, 45 bE4 MIKE N, 40 NFG RIKE 4, 73 DEQ MIRE 8, ¥R.B DES AFTY oF NOM

318 8E,9 3,34 L2b 7142 3448 ,23 75.% 3.91 419 77.6 4,03 L3¢

630 A3,3 2,54 84 58,4 3,25 .24 T4,8 4,62 ,26 T7Het 4,93 22

1250 86,9 3,40 L47 83,5 4,00  L%1 71,2 5,08 31 75+3 3,83 8

4800 83,7 3,55 47 80,2 4,03 ,42 68,6 5,92 .47 70,4 8,08 98

BOUD 49,6 5,28 L3/ S8,5 8,47 L83 64,0 8,57 12 8.8 8,87 L34

BASPL  BO,4 4,18 18 84,1 4,08 o396 28,5 4,04 426 88,0 a,up 24

HIKE 6, 90 DEs AFT HMIKE 7, 97,5 0EQ MIKE &, 108 nte HIKE v, 120 DEG HIXE f0, 3138 Dr@ MIKE 1%, 180 DEB

318 78,0 4,33 .t9 /8.5 4ill W4} 78,3 4,851 45 77,7 4,77 413 78,4 4,77 48
LX1) 77.0 5,83 L11 77,2 8,53 44 78,2 5,67 3s 76,9 5,88 L4 73.48 5,18 ,3®
12%0 73,2 6,37 L3 74,8 6,43 L,8U 78,2 8,61 79 74,1 B,93 21 Tu.7 8,83 33
2500 71,6 6,54 40 73.2 8,37 .48 74,5 5,38 67 73,5 6,30 L68 69,0 4,80 L7
sono 68,4 7,60 22 70,2 7,39 .62 72,1 7,88 81 Ti.6 7,8% L2 6d,6 B,87 20
vagPL  AG,) 4,44 14 89,86 4,43 Lo} 29,8 4,76 40 89,7 N,28 L2 87,8 5,18 68

TABLE A-II.- ABBREVIATED STATIC-TEST SPECTRA, FULL SCALE,
152,4-M (500-FT) SIDELINE OR FLYOVER. TEST SERIES 2.
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MID

FREG? SPLe EXPs SPLs EXP. ) SPLe EXPs SPLs EXPs SPLe EXP. SPLy EXF4
/3 250 OF SCAT- 280 OF SCAT= 250 OF SCAVe 250 OF SCAT- 250 OF SCAT=- 250 OF SCAT-
0CT M/§ VJ  TER L74 T TER M/S  VJ  TER M/8  vJ  TER M/S  vJ  TER M/S v TER

®UNG 230« 239, HIUCRUPHUNES 90 NEGHELD RELGW WINGTY[Pw

MiXE 1, 30 UEy AFT MIKE 2, 4% uEq *IKE 3, 80 NFG FIKE 4, 7% pfg HIKE B, 82,5 ULO AFT A NOSE
31S 89,9 3,23 .0n /3.6 3,23 .39 77.9 .82 2% AR 4,49 19 79.9% 4,45 L13
3N 69,9 3,62 L0U 74,6 4,43 o298 77,9 4,80 19 79,5 4,57 00 RO,1 9.20 ,2%
1250 A8, 8,2U 1S 0.4 A.18 413 78,1 h.R2 L2% 77.5 0,8% ,086 77.9 8,34 19
2%u0 AN,2 S.07 LAY Bh,7 41,88 403 7249 5,8 L,37 73,0 5,38 .3 75,2 9,51 L,2d
8000 53,9 5.51  L0u BZ2.2 %75 1Y 67,9 5,59 19 BAD A ds 13 714D 8,02 20
ASPL  A2,9 6,30 08 46,6 4,4/ .02 ANe) 4,36 L1 Vi 4 4,43 L1} 92,2 4,07 L0
MIKF K, 90 DEW AFT miKE 7, Q7,5 0EY BIKE A, 108 BFG PINE ¥, 120 DEG mixf JU, 135 UEG *IdE 313, 150 DEO
318 An,8 4,02 GtV Bl.N 4,89 .18 A2,1 5,25 U6 80,0 4.7y ,13 78,9 D04 1S 74,0 4:87 19
640 A, 5,20 Lt8 1.4 5,56 419 AL,5 8,56 08 79,8 %.12 ,08 78,3 p,11 0 L00 72.9 8i44  ,10
1250 78,3 8,77 Li8 /9.8 K74 18 79,9 7,14 L9 78,0 8.54 ,06 78,7 7.4% L1y 70,5 6:56 L3
FLUTY TA.8 5.12 L1y 7A,2 S.80 L0 7,8 8,81 L1V 7hLR H.Ud L34 Tan 3,40 1Y AR;7 2,86 .80
BNUD 7,3 8,82 L1 76,0 7,77 419 Thok 7,92 O 74,1 7.0t 08 1.0 7403 18 ANLO 8,03 L1190

BANPL Q2.8 4,00 CE V.8 5,20 LN4 Q3,8 5,35 ,ie V2,1 S.u9 L6 GU.9 P1B L04 46,68 3,87 LUA

HUNS 240« 230, NICROPHENES 90 DEGREES SLLEW WINGTIPs

MIKE 1, 30 DEV AFT NMIKE 2, 43 DEW MIKE 3, 80 NFE KIKE 4, 78 pEQ MIKE 8, 82,5 DLG AFY 8F NOSE
318 68,3 3.96 .23 72,8 4,07 .19 76,3 3,38 ,22 78,0 4,09 49 78,6 3,81 Lav
830 69,1 4,94 iz 73.8 %463 .17 78,1 8,21 28 79,8 B.48  ,21 79,5 5,u8 L0V
12850 AA,8 8,18 .3 72,0 8,98 413 77.4 7,28 L33 80,8 7,27 ,19 79.9 8,70 1o
4800 83,8 5,78 L3 70,9 7,03 .28 77,3 8,04 14 78,8 7,38 ,30 79.0 8,50 L19
BOO0 58,8 8,74 L1t 06,8 7,73 14 71.2 7,18 16 73,4 8,168,285 78,7 7.80 14
VABPL 80,7 5,08 17 84,9 S.18 12 89,3 5,13 32 92,0 378 L2¢ 92,3 9,28 07

HIKE 6, 90 DE@ APT MiKE 7, 97,8 UE¥ MIKE &, 10% DEGC riXE v, 120 DEG KIKE §U, 138 DEG MIXE 1§, 18U DER

318 79,0 4,21 .24 81,2 8,84 ,38 80,0 8,88 .21 79,7 8,44 15 79,9 5,79 L7 78,5 8497 .18
A30 80,0 8,08 10 31,9 6,38 .32 Al,2 5,32 ,27 81,2 8,u8 10 79,8 0,97 L3 et 6,53 18
1280 79,7 8,70 L9 Bleb 7429 .18 Al,7 7,80 ,23 79,9 8,88 ,23 79.3 7,84 38 73,4 8079 10
4800 80,3 8,89 44 42,0 Y.42 ,15 82,1 7,39 2 80,4 6,98 ,26 78,5 7,20 .5 71,0 6,43 48
$0U0 7743 7,43 L34 79.6 8,87 L29 79,6 8,70 ,24 77,6 8,31 ,20 74,7 8,74 8 8446 7477 L33

vASPL 93,0 5,23 ,O7 V4.8 5,98 ,16 94,6 5,96 .16 93,1 8,76 08 92,1 6,80 ,32 47,3 8,88 23

HUNS 240 289, MILRUPHONEY 80 NLOGWEES BELBW WINGTIPs

MIKE |, 30 VEY AFT MIXE 2, 4% bW NIKE ¥, #U NEG FIXKE 4, 73 DEG Mixk 8, %2, NG AFT AF NBSE
315 f1,8 4,11 ,22 A8,9 4,01 L1} ARG S,74 08 71,0 4,48 L40 7143 3,285  L17
ASD 89,7 4,39 L0V he,b 5,02 .29 FN.T7 4,97 .12 72,9 567,23 724% 9,16 07
12%0 56,7 3,80 L2 53,9 7.07 .23 69,7 7,39 .14 73,4 7.33 ,22 72.4 0,21 L2t
800 32,8 6,29 ,L27 Bl.2 7,54 9 A7,9 5,%2 .13 89,9 7.3%7 20 703 5,98 ,0d
5000 41,8 7411 10 83.0 7,82 .19 89,3 7,19 L1} 61,7 8,27 14 Basb /433 08
BAYPL 74,7 6,23 52 17486 4,90 o3 1,7 b,.18 ,un 84,8 %,62 L2 84,9 5,19 18

MIXE &, 90 DEU AFT MiKE 7, 97,> BEY MIKE 8, 195 NEG RIXE 9, 120 PEG MIXE tu, 135 PG HIKF 11, 18U bEG

38 72,7 4,57 2 73,6 8,24 L20 73.9 8,00 ,19 73,4 8,06 14 73.7 7,18 L2¢ 47,8 5,78 2
630 73,2 5,47 L& 74,0 8,03 L1A 7%.2 h,A4 22 73,9 ho35 17 T2.8 7,02 48 AT, 4 6,448 26
1290 72,6 6,58 iU 74,4 7,29 13 Tdok 7,64 L18 72,0 7,00 14 T1eN 7,84 19 64,6 8,950 ,15
#3500 T1.8 7,02 .29 7249 A.71  L23 7342 7.18 .28 Ti.0 H,99  L1S 60,1 7,33 L2 AD.T 6,47 .39
2000 86,5 7,98 .11 AA,2 A,19 L40 A8,5 V,19 .18 65,4 8,18 12 B1.8 8,H9 ,1¥ €9,2 A, 40 LU
VABPL  A%,2 3,22 .O0b 86,5 5,92 o td 88,7 M.E3 L21 88,4 5,87 08 A%,0 6,70 L1® 79,8 5,01 13

KUNS  24N= 230, MICROPHUNEY 30 DEGREES RELOW WINGTIPW

MIXE 1, 30 DEw AFT MIXE 2, 45 o4 MIXKE 5, 60 NEG HIKE 4, 75 086 WIKE B, 82,8 DES AFT AF NOSE
31s aZ,8 edde j2,e 70,5 4552 oUb 75,0 4,43 L44 78.2 S,49 20
&30 =7,7 =439 12,* 72,8 4,92 A 76,9 5.77 L,24 76,3 9,%2 L1}
1250 “h,9 =30 1], 89,9 4,903 .28 77,3 8,88 31 77,0 7,08 L24
450N =A,7 =38e 11, 6A,8 3,41 .44 75,8 7,29 ,38 75,8 7,31 .28
bnoo ~%,4 =32v 9,8} 82,3 7,23 L4 70,0 8,17 37 72,4 7,89 28
943PL  =¢,2 =32¢ 1Y¥,¢ 82,8 5,16 .09 89,0 8,78 ,30 8s,8 3,02 07

MiXE 6, 90 DEG AFT MIKE 7, 97,5 DEY HINF 8, 108 DES HIXE 9, 120 DEG MIKE $U0, 135 DES MIKE 11, 1Bu uLER

318 77,0 4,42 ,28 78,9 5,33 .40 78,5 5,70 31 77,6 8,92 18 78,3 7,U8 (02 74,8 6,21 ,13
30 77,8 5,38 1 79,2 8,22 .20 79,6 6,53 17 78,7 6,20 ,02 Te.0 6,98 L3 Taod 7411 24
1250 77,2 8,49 L1V 79.8 7.89 419 79,2 7,37 .30 77.8 7,18 17 77.8 7,82 .10 71.2 7408 ,18
PLE ] 7.7 7,39 L14 /9.8 8,81 .17 79,8 0,23 30 7.4 7,29 L19 77.0 7,58 .09 68,1 6,38 ,63
Ol 74,4 7,58 13 /6.9 8,48 W27 77,2 8,80 .28 74,0 8,19 ,08 72,8 8,85 18 8104 7,43 17
pASPL 90,3 5,44 ,0b 92,1 8,10 o1t 91.9 6,09 ,Li2 90,4 8,14 ,08 90,8 6,98 i3 089 508 ,2¢

TABLE A-II.~- CONTINUED,
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M1D

FREGs SPL» EXPe
3 250 OF SCAT=-
ocT M/S Vd TER
KUNS  24De 259, MICRUPHONES
MIKE {1, 30 VEQ afT
318 W0 0§ LOU
530 0 L00 L0u
12%0 «0  J00 L0U
2%00 W0 L00 LOU
soon o0 LDD DU
HASPL W0 W00 DU
KIXE &, 90 VEU AFT
318 77,3 4,06 L1
840 TR,4 3,35 L0
1250 78,0 6,04 g0
2500 TR, 8,82 46
Bonn 75,8 7,76 L1V
wABPL  Gn,7 5,22 Lis
NUNS
MiKE 3§, 30 DEW AFY
uns 72,8 4,98 L4
830 68,4 3,82 .60
1280 84,8 4,13 L8
2800 80,2 3,80 ;8
BOUD 52,9 8,80 44
BABPL 83,1 4,84 32

MIKE 6, B0 DES AFT hmIKE 7, $7,b DUV

e
$30
is80
280D
souo
L1 148

SPLs EXP.

280 OF S(AT-

M/8 \ L

HIKE 2, 48

/0.8 3,87
/0.0 5,00
oh,1 6,38
85.9 84.79
oU.5 7.37
82,5 5,31

MIKE 7, 97,5 0T

/8.8 %,2¢
79,7 A 82
19,8 7,73
79,8 7,86
8.4 9,08
¥2.3 4,32

TER

vty

.13
oitd
.12
.22
a1t
.80

.20
L]
13
v18
ohy
otd

SPLy EXPs

250 OF SCAT=-

M/8 A\

D ORGREES BELEN WINBYIPw

TER

MIKE 3, 60 DES

73,7 S, 74
73,7 8,82
Ti.4 0,80
Ti.3 7,29
#4.7 7,18
83,4 4,90

mIXE 8, 108

79.1 5,78
80,3 5,83
79.2 7,28
B0 7,92
78,2 9,00
-92,3 b,47

260« 284, MICRYPHONES 90 DEGNEES BELOW WINGTIPe

88,8 4,04
82,9 8,42
83,3 8,10

i

3

NIKE 2, 4%

76,9 5,88
73.6 4,68
70,6 8,3¢
08,0 8,84
02,8 7.33
7.9 8,00

87,1 7,80
a4 8,83
84,0 8,30
1.3 8,33
8.8 0,29
V8,9 7.04

24

o4l

nIKE 3, 60 DEG

82,2 7,10
78,1 8,32
Y749 7,33
76,1 8,22
89,2 8,82
3.1 6,38

NIKE 3, 3108

86,9 7,58
84,9 6,92
48,0 8,32
01,8 8,37
77,8 8,71
9.2 7,14

NUNS  2860= 284, NIURUPHUNEY 60 DEORELS BELOW WINOT!Pe

318

630
1280
2800
$000
ABPL

318
30
1280
ssuo
soop
[ 11 148

RENS

31

X1y
1250
2%90
shan
wasPL

3.

(X1
1250
a8gn
5nyp
wASPL

MIKE ), 30 DEV AFY

84,9 4,87
60,0 3,37
88,5 3,90
49,4 B,43
37,8 8,74
78,8 4,48

HIKE 8, 90 DEW AFY

78,4 7,12
78,6 6,80
78,8 8,02
70,8 7,08
82,9 8,32
89,8 6,63

26n= 284, HIURUPHONES 30

Mi'RE 1, 30 DEu AFY

Tn,2 8,45
A3,9 3,16
An,7 3,88
88,9 5,03
47,9 8,34
76,8 4,38

PIKE 8, 90 DEG AaFY

R3,7 7,10
Bf,1 8,78
21,0 7.91
A3.8 10,
Tn.8 8,08
84,2 8,64

o4y
.49
89
Yy
3¢
31

.28
o34
17
«33
o1v
wau

o34
Wb
oty
234
s
R}

KT
32
.2t

1490
19
27

MIKE 2, 43

70,7 8,38
68,7 4,%9
0d,) 8,87
9.9 6,99
81,0 7,73
81,4 8,32

NIKE 7, 97,8 vE¥

80,9 7,78
78,9 6,03
77.9 8,39
7i.7 8,08
84,5 8,39
91.3 7.08

MIKE 2, 45

78,2 A 13
7140 4,88
08,4 Ri49
88,1 A.N1
W8, 7.39
89,1 8,25

KIKE 7, 97,5 JEY

64,3 T.41
2.5 7.0%
5241 8413
/8,6 8,36
72.8 B30
YB.8 6,99

vte

48
o84
83
39
.29
.23

81
33
o33
«80
8
o34

DER

<30
.39
o0t
48
+ 43
« 82

.58
K1
15
e dy
o4y
43

NIKE 3, 80

74,1 6,77
70,8 8,88
#§,0 7,03
88,0 8,02
86,8 8,37
88,7 6,29

KIKE a, 108

79.8 7,60
76,9 0,76
77,2 8,20
73,1 8,38
65,6 8,81
91,8 7,08

DEGREES RELBW WINGTIPW

nes

27
A0
.42
32

12

“IXKE X, 60 hES

HIKE &, 10%

84,2 7,41
A2.7 6,99
82,2 8,10
79,2 8,20
74,5 8,50
96,2 7,08

TABLE

PES
42

.38
B4
A
w42

SPL+ EXP.
250 OF SCAT=
n/S v TER
RIKE 4, 78 UL®
78,2 4.5% 32
76,5 3.76 .37
71 727 40
75,6 8,13 .34
70,4 8,89 L33
49,1 5.72 ,24
rikgE ¥, 120 DEB
77,8 83,58 .14
79.7 8,48 .17
78,9 7,49 .09
78,0 7400 o14
78,7 8,24 L1}
91,3 6,01 L07
FIKE 40 78 DEG
82,7 6,68 ,38
80,7 8,99 .82
81,1 7,47 84
27,7 798,32
Ti,4 8,33 L36
94,6 6,09 ,37
HIXE 9, 120 DEG
86,2 7.23 ,26
83,2 6,55 48
83,2 7,98 14
79,7 8,00 ,23
TE,0 8,26 L2
97,9 8,08 ,17
VIKE 4, 78 DEG
75,9 6,87 L34
73.0 5,95 ,86
Y4,1 7,88 36
88,5 8,01 ,32
60,0 8.81 ,13
87,8 6,13 41
HIKE ¥+ 120 DEG
79,6 7.40 19
78,9 8.55 ,45
75,1 7.95 ,16
70,1 7.99 ,28
62,4 8,31 ,2%
91,0 7,04 ,17
HIKE 4, 75 pEe
®IKE ¥, 120 DEG
83,7 7,27 .20
81,8 A, 80 ,29
81.9 8,38 23
76,9 8,04 ,14
72,0 R,48 00
95,8 7,08 ,21

SPLy EXPe
450 OF SCAT~
w5 v TER

SPL
250
M/S

+ EXPo
OF SCAT=-
v TER

MIKE B, 92,5 DEG AFY OF NOBE

7he2 3,86 .20
7849 B.16 L07
77.8 8,76 ,20
78,9 7,50 ,20
73.8 7,88 ,07
90.3 B.11 ,49
HIKE ju, 138 DeS
MIKE B
84,0 O,84 ,20
81,0 8,74 L3V
83,2 7,08 L,27
78,7 7,89 3%
73.2 7,87 L33
98,7 5,98 2%
MIKE LU, 3138 OIS
Mixg
773 0,77 32
74,4 B, U8 L3
78,3 7,48 .3
89,7 7,881 .27
6147 7.8 ,23
88,06 6,02 L,23
MIKE fu, 136 DEQ

LRLE

1.6
7.8
",
67,9
134
8,0

11, 180 oC®
S8 13
[ TE LT
7418 .18
Sil0% W24
8412 L8
6450 .28

s 82,5 DEG AFT BF NOOE

MIKE 11, 180 DE8

S, 82,5 DEG AFTY or NOSE

HIKE

t1; 180 DES

MIKE B, 82,3 DEG AFY &F NOSE

81.6 8,73 ,3¥8
T9.8 6,22 LAC
78.8 7.32 .30
Ta, e 7,38 32
89,8 7,76 L,
93.0 8,04 ,L2¥
nikE ju, 138 DE®

A-II,- CONTINUED.

MIKE 11, 180 DES

9.2
76,3
72.9
87,0
87,6
91.8

7429 .38
7410 .08
7.38 .82
7.09 .82
741 #18
699 38

A-25



MID . . L ’ . . L.
FREGs SPL» EXPe SPLs EXP. ' SPLy EXP, S EXP. SPLs EXP, $PLy EXP.

1/3 250 OF SCAT= AH)  OF SCAT= 850 OF &CAT= 280  OF SCAT~ 28 OF S§CAT- 880 OF SCAT-
0CT M/5 VU TER M/e Vo TER ®/S VW TER M/§ V4 TER A8 W TER /8§ VW TER

NUNE  B68e BE4, NIGRUPHENED O BIGREES SELON WINGYIR
WIRE 3, 30 B0 AFY WIRE 2, 49 BiO MNINE 3, 60 WS wing 4, v pe NINE B 53,0 WO WY o5 A

ns 78,4 6,60 32
030 . .80
1980 [ N1 i .
2800 i 30 |
souo . 38 |
vARPy - . i 33 - -
HIKE 6, 90 BEE APY HIKE 7, $7.5 DR MIRE B, 108 BEG niKg v, iz0 RO RIRL 18, 100 WEG  WIRE $10 100 MO |
B - !
318 | 08,6 7,49 28 88,3 7,49 38 84,0 Vit
830 al.2 84,0 " L09
1980 3.1 o2
4800 : 79,2 N1 [3
¥000 ! 74,1 263 73,3 8.0
naprL %, 40 00,4 6,93 '
; - fl oo [ SRS A :\ i 1
"« P
. .\ *
RUNS 201w 298, MICRUPHENEN Q0 NLGNEES SELBW WINGY|Pa
MIRE §, 30 Ew AFY | HINE 2, 4% phu HIXF 3, 60 NEG PINE 4, 73 pES Wink 8, 52,8 029 4PY 0F wasE
‘
318 | R7,4 7,26 L2u V2.2 7,36 80 98,7 7,26 07 V6,1 2.80 09 "8 5,92 23
Ash | ma,4 7,45 G2b V.S t.28 18 Q1,4 7,88 07 93,4 7,04 L33 VA, 0 7,49 29
1290 | 7a.8 9,13 02 44,5 9,70 41 A%,4 V20 V7 A7,2 9,08 23 88,7 %44 30
esuc | 73,0 9,11 .1 IR.6 10,0 18 AL,3 9,84 ,26 62,5 9,18 L3 BE,3 Y00 16
SNIN | Ai,6 %,22 .21 MG A.4e 28 71.3 8,48 ,2n 73,0 Be11 48 77,9 9,18 L2
vagpL| 09,7 3,80 ,nn 14,2 A8 1in 10%,8 0,00 13 108,2 5,33 13 107,4 o,u7 ,08

MIKE &, QU nku AFT [ MicE 7, 97,8 €4 MIKF A, 108 NEE *IKE ¥, 120 nE8 mixe ju, 138 L8 PR 15, tBU LRE

3 98,5 4,81 L15 N7 .0 B U9 G2 98,5 H,4% i) 91,8 7.8 28 85,8 /7,46 Li8 «f 400 00
L)) Q2.9 8,96 3y 1.8 ALB9 L 48 QUL 8,385 L33 K¥,4 8,22 ,20 84,2 8,44 2} W0 LS00 ,u0
1250 A&, 8 v,24 L0n 47,0 ANt L 50 QN3 ti,.e 1,087 83,8 9,03 L6 0.4 3,74 3y o0 400 Lun
4%un AY.0 9,58 32 Rd,3 m,97 L4n Ré,1 N85 0 80,8 .12 L,23 T7.0 8,76 2% o 40U Gun
shup 78,2 H,84 3 I7.6 A 20 4% 79,2 8,23 8% T8,0 A2 (17 00,7 9,23 W W0 L0U Lun
saspL bina,y s,80  Lue 196,08, 45,25 108,58 8,78 ,38 104,2 A,04 27 101.8 8,08 . 0 sou .ue

#1348 21w PUA, ATLRUPHENEY 5O NEGRFES HELAY WINGTIPa

MIXE §, 30 kG AT JHIRE 2, 4% UEY MIXE N, 80 DEG HIKE 4, 7% p€s HIKE B, 82,9 DEQ AFY oF n8Sf
LT I T30 B 0 ER X An.Y 7o74 G0 AT.7 7,18 .12 88,7 .08 L19% 91.9 7,49 ,2¢
(X1 70,4 A, 71 19 AL EE TS ¥ S ¥ | RE,7? A 00 95 83,1 .78 2,80 +08
1250 71,0 8,02 14 B L,9 9,25 u7 A1,9 ¥,40 L33 LEPL L TE T RS 5 23
PLUGEE BV SC RIS TN ) 8,4 9,99 L1 75,1 9,89 20 79,2 9,u8 17 2
vy NAL 8 M, 78 1Y an,7? R.A2 L 87,7 K58 29 Ti,u 8,39 ,09 3
nasPL] us.n A, A3 e 9N, 2 s.02 17 tno,3 9,82 ,02 14,2 4,97 ,1® 102,7 o,09 19

HIXF K, QU NEY aFT [MIRE 7, 97,5 ury RIKE A, 108 DEG kIXE v, 120 DEG niIKE 1U, 139 DES KIKE 1, 18U OES

" an,n w8t 17 NULT7 A RY 27 r9,8 7,17 81 3,8 7.24 11 79,7 b,48 L33 23,2 7.8% .M
LX18 AALQ 7,30 0B Bh .8 ALY I8 ne,B 7,50 11 84,1 7,95 08 77.4 7,17 77.2 8448 B8
p2an R2,9 R,A2 4y CA3,3 AL32 .17 A3,9 8,75 .21 81,7 8,85 18 13,8 7,80 70,1 8136 8¢
e n 77,2 9,30 30 A, 6 A,81 2t At,8 B, A8 21 78, ¢,08 ,L03 8,7 7,48 8,3 9,33 00
2 72,4 8,88 D4 8.1 8,78 L33 76,7 8,28 .20 72,7 84.%0 L1 59,7 8,48 |, 1u 18,8 9,27 78

IAgFLILOL, 1 A1 iU ’"2:5,"9“ Wty tnn.e 5,30 L4 99,3 7.9% .17 8,9 7,56 L2e 20,3 7,80 08

wNG  29Qm JUS, 11UﬁuPNOﬂ(s Q0 NEGREES RzL8r wiINGT(Pw

MIKE 3, 3U UEG AFY | YIKE 2, 4% uEd FIKF 3, 6U NFL RIKE 4, 7% nEG HIKE 8, 32,8 Dr8 AFY 8F wNagj
s 29,8 7,15 2?0 vl A ARG 14 07,2 8,72 b 97,7 .l L13 99,0 0,43 22
640 ] RELY RTT 27 1.2 7482 o8 Q3,7 w16 Le¥ 93,6 Te2n 27 Q2,8 8,97 Li®
1250 AN,3 4,14 11 Ah,8 .02 42N R7.4 U, 48 30 AB b B.At L35 48,0 8,98 2%
eNun | 73,2 4,72 W47 79,5 4,85 ,1) A2.9 9,77 .2 R, B Vet o8 44,7 v,us 08
50D | A3,0 7,74 L0b 71,0 Rk 22 Ti.6 00 47 78,4 A,27 39 TRot 8,39 09
sasPLiINA,S 3,35 18 18,8 S.81  ,20 104.9 6,10 .14 107,1 %.43 ,2% TUT.0 3,89 L2U
MINE B, GO AFG AFT [ HERE T, 97,5 aiF4 nICF p, 108 NEH rikE ¥, (20 NEG Hink fu, 1385 M@ ®IKE 1§, I8V UEG
3% Q7.4 m30 s .0 S M 4U 91,8 S,44 L3S0 «£0  L0U  Lun
LTINS L LI R4S LN et T8 27 4.2 n,89 L9 U 40U L0080
1290 Ay, 4 9,02 L3O AT .7 hedd LS8 AG 5 K07 L,24 PETRENPY (TR 1. )
ehap | m3,9 9,38 .27 “a,) R,48 LS9 Ad,3 K, 49 L34 b el GO
S0u0 | TA,9 3,A7 42 IP.2 Y90 LA 70,6 7,92 ,?% U W00 L1ID
BAYFLIINA,3 5,90 L17 LR BL TS Y A 1} 14,7 %,04 .74 W0 G0 LUR

ni1:§  2UQe 3h, MICRMPHENEY $D NeGRFES BELER WINGY[Pe

HIKE 1, 30 aFg aFT |MixE 2, 45 utb ®ikF X, 80 NEG HIKE 4, 75 0fQ HIKE %, 82,8 DES AFY OF nesSt !
e K48 7,87 0/ R0 TN L49 Q0,5 7,38 19 4 8,26 .1: ::.g :.:g .::
(X1 L S IS T e B H/e2 Tob) AB,7 7.91 .17 88,2 T.28 .:. . .J '." .“
(LT Ta,R 4,01 38 K2,0 W.72 L84 A3,6 4,20 438 AS,1 8,39 . .:.° q." ."
ivan § AR,y A 36 LUK IR.4 .42 48 79,2 9,84 28 80,3 8,9¢ LY 70.1 o ."
snap A7,9 7,41 L1 87,2 Toun W82 A9.4 B4 47 72,7 8,82 .21 on" a.ll .ll
vaskp | 04,2 5,33 L0 140,% 8,87 3 101,86 5,96 L13 102,% 9,47 ,21 103, . B

VIKE A, 9t ubt AFT fMIKE 7, 97,5 nEW HIKF &, 08 NEE HIXE 9, 120 DE® MIXKE tU, 138 Da8 NIKE 3§, 18U DES

NI 911 A.29 419 135 0,88 .10 -2 .00 .00 ::.: 1e10 .70 - w0y w0
LRI 2,7 7,53 tir 47,0 7,27 23 AT,8 7,82 » 31 . . . . .
voan | atle alee L1y 4408 noun .28 A4L7 8,85 .14 20 .00 .00 787 7443 «0 oy .ug
J na » . . . .
PATI RY,7 9,39 L3 M1 8 AJTT G1N A2.7 v,08 . ° 00 oo
0 on au 62,8 8,93 . . "
nag TALE 3,309 3 79,9 A% LA T7.7 R,67 NS . . .
masst fiaria i tas (1120 482 .12 | tnt.s Jong Lum .6 .00 ,00 99,7 8,28 .41 J6 400 o0

OrusinAL PAGE IS
A-26 TABLE A-II.- CONTINUED. OF POOR QUALITY]



MID

FREGQr SPLe EXPs SPLy EXP. ' SPLy EXPe
73 250 OF SCAT- 280 OF S{AT= %50 OF SCAT~
OLT  M/S VU TER W/6  vJ TER ®/5 Ve TER
NUNS  3Nfe 338, MIUROPHENES 90 NEQGREES dELSW WINGT[Pe
MIKE 1, 3D DEU AFY MIRE 2, 43 VEY MIXF 3, 60 DEG
IR A7 TS W3 79,1 7,84 .22 B2,4 7,74 28
as0 72,8 7,88 34 8,1 B.31 14 81,1 8,30 ,27
1250  AQ,| 8,05 48 74,8 8,80 15 8,2 8,73 ,22
250y A3,7 M1 5 /1.2 AJBE G218 78,3 9,18 ,29
bUD 88,6 8,33 L4n 86§ 4,84 ,10 9.4 8,81 3%
PASPL  R8,8 8,91 L1 Yi.4 Tol8 413 95,1 7,49 LIb
MIKE 8, 90 ULU AFT WINE 7, ©7,b> DES  mINE B, {08 DG
315 85,2 7,53 L08 87,3 A, 81 L4 8T,1 8,7¢ 22
680 A4,0 8,02 LJu 88,5 8,70 14 A8,1 9,28 @8
1250 1,9 8,63 ,io 54,3 9,37 .8 R385 9,00 L33
2500 7.8 8,81 L0V 81,4 9,35 .26 R2,3 9,28 ,2»
BOUO 74,7 8,47 ,07 77,0 9,89 .28 78,3 V.66 L3
vASPL 97,9 7,33 L0V YA,9 A,Va LU 9,2 8,21 {2
WHNE 33t 338, MIUCRYPHONEY 30 NEQRELS HELON WINGTIPW
HWIKE 1, 30 DES AFT NIKE 2, 48 LEG RIKE 3, 80 DES
s 7,4 7,00 L0/ 78,3 7273 428 78,8 7,94 .17
KSO  AY .8 6,85 59 74,8 7,84 428 77,9 8,27 42
1250 83,0 8,79 22 71,8 B.45 21 74,3 8,26 20
%90 SR,4 7,78 3 AT.6 R.49 L27 72.1 8,36 08
EUDT AN,8 7,72 L0b 62,0 A,88 38 #8,7 8,606 ,03
BASPL 82,9 Y.12 Lt7 87,5 7,01 14 90,7 7,38 ,0B
MIXE &, 90 DEd AFT RIKE 7, 97,5 0EG  MIXE &, 105 DEG
3N A2,9 7,98 L1i9 %4.9 B, 30 21 84,5 8,33 L2
LX3 RE,7 7.83 L2y 83.3 A.67 .28 83,3 8,80 ,28
1250 79,8 8,31 ite 81,6 9435 .26 81.8 $,48 30
MU0 77,8 9.02 L12 /79,1 9.8 18 80,2 9,56 .23
5OUD 71,2 9,02 L1Z 74.5 9,62 3% 8.1 9,74 B3
VANPL Q4,7 T7.5¢ ,Ne 96,0 8,20 24 88,2 8,23 ,1i8
NUNS 339« 354, NILRUPHONEY 90 NEGWELS BELON WINGTIPw
MIKE {, 30 QEU AFY W®{KE 2, 4% UEd MIXE 3, 60 DES
315 99,8 6,87 L8> V6.1 5.50 ond 07,0 4,16 .43
830 85,3 5,77 iU ¥2.0 8.84 .18 93,4 7,35 .20
1280 0,7 8,22 434 48,8 A.64 L300 A3,0 8,81 LO09
28500 78,1 9,19 3o 2.7 9,86 .87 85,0 9,96 ,26
s00n £7,0 8,33 L4585 78,4 8,98 o400 T7.1 9,19 48
visPL (00,8 5,52 .08 1UB.0 879 W13 107,1 5,80 08
MIKE 6, YO DEV AFT KIKE 7, 97,5 UEd  NIXE 8, 105 DES
1B 10D,1 T,87 48 YO 4 AB2 W22 97,5 7,34 21
630 94,2 8,07 W2u ¥3.3 TelU W80 92,1 7418 .29
1250 90,7 8,87 .28 80,8 7,90 27 88,8 7.76 .28
2500 A7,0 9.28 .30 6,0 Ri66 .32 86,0 85.50 5%
3000 81,8 9,52 .44 1.1 8493 .48 81,9 8.93 .58
VABPL 1NQ,.1 6,87 L,22 1u8,0 S.80 .24 107,33 &,086 .23

SPLe EXPe
250 OF SCAT=
M/S Vo TER
FIKE 4y 75 DEB
88,4 8,64 L3I0
83,5 8,04 39
81,7 9,16 .34
78,3 9.%0 ,39
72,3 9,40 84
97,3 7,97 .18
rixeg ¥, 120 DES
86,0 8,08 ,L,32
04,7 8,30 27
A2,3 8,92 22
80,3 9.07 L17
78,2 8,78 14
98,1 7.8y ,16
RIKE ¢, 78
41,3 418
40,4 4,14
39,1 4,08
37.4 4,08
34,0 3,08
47,85 4.7%
rixg ¥, 120 Dfe
84,4 8,32 2%
43,6 8,69 18
81,0 $.,97 16
78,8 9,48 L03
73.5 9.40 L1
95,8 7,98 ,07
*iXE 4, 78 DES
98,8 5,08 ,28
93,3 6,28 24
90,3 8,34 ,29
88,8 9,02 ,23
78,9 8,49 33
108,0 3.84 49
MIKE ¥, 120 DEG
93,4 7.01 .32
88,8 8,98 ,29
85,0 8,10 .38
“27
45
58

SPLy EXPa SPLs EXP,
25¢ OF SCAT= 250 OF
“/s Vo TER W/e  vJ

KIKE B, 82.5 DEQ AFY OF N

S5CAT-
JER

84,9 ¥, 04 O3

83.4 8,23 ,1v

81,0 8,48 17

78,3 8,28 L3

73,8 8,08 29

97.2 7,42 17
WIKE fU, 135 DES  MINE 1§, 180 UE®
87.4 9,82 20 81,3 8,14 ,28
8448 9,38 10 14 o8
1] .0 73.8 8408 ¥
7.4 20 02 8,07 a4
T1.8 9,00 ,29 61,8 848U L3I0

8,94 L17 « 31

98.9 94,0 2403

MIKE 8, 82,8 DES AFY OF NoSt

82,2 7,38 .23
80,9 8,U8  LiU
78.9 8,48 08
7843 8,48 21
7i.4 3,93 Li0
3.8 7.48 00

HIKE tU, 138 DEO

RiKE 11, 180 DL

88,8 9,78 19 (LTSI TY TR 3
82.6 9,01 49 7748 si0% .10
T9.8 9,83 LI T2 8497 L40
78,8 9,80 29 07.3 8,32 .29
70,0 1040 31 88,7 8i10 00
6.6 8.9¢ 27 [178 JYVT Bpe T
WIKE B, 82,5 DES AFY 0F west
11,1 6,09 L34
948 7,86 16
V2.2 9,88 19
86,8 9,83 L33
82.0 9,80 B¢
109.2 8,41 L4V
WIKE 1U, 138 DE®  WIXE §1, 180 DES
s ei0 03
80,4 6492 98
78,2 7i88 73
69,3 8i%% 9y
0.4 8488 LA4
96,0 7404 02

TABLE A-II.- CONTINUED.
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MID

FREQ» SPLr EXPe SPLe EXP ! SPLs EXPe SPLy EXP, SPLe EXPa SPLs EXP,
1/3 250 OF SCAT= 2680 OF SCAT- 450 OF SCAT=- 250 OF SCAT~ 450 OF SCATe 250 OF SCAT=
0CT  M/8 VU TER M/8  vJ  TER M/S VW TER M/S VW TER M/S v TER M/s v TER

RUNB 330« 384, AICRUPHINE® 40 DEOREES BELON wi{NSTIPs

NINE 1, 30 DEs APT MIKE 2, 48 DEg NIKE 3, 80 DEe WIKE 4, 78 DEG NIKE 8, 82,5 Db@ AFY 8r noSK
318 84,0 0,77 2 w7 6,01 86 89,9 5,11 82 92,8 5,5¢ 22 98,0 7,92 ,61
630 78,0 7,10 24 6.8 6,83 L4 a8t 6,09 ,22 87,8 230 87.8 7,18 42
[ 1T 79,8 8,58 11 80,1 8,88 .17 82,3 o5 83,8 9,27 L2
5,97 L0 73,5 9,36 .14 76,0 9,73 .19 78,7 W34 T8t 9,78 L13
8,03 ,2¢ »3,9 8,73 ,22 68,1 9,01 ,23 87,0 .38 Ties 9,88 38

8,30 ,1» V7.8 8,82 .14 94,3 5,82 43 100,9 ol 1017 808 11

$0 BE® AFT NIKE 7, 97.8 UK NIKE 8, 108 DES niNg 9, 120 DES KINE $U, 138 DE®  MIKE 313, 180 DEM

7,72 2 v8,3 7,87 .33 02,0 7,28 ¥ 96,3 7.18 10 79,1 s.u8 3V

1 8,78 1t .0 8,8 7,18 18 84,2 6,61 ,00 81,9 7,20 48 77,3 7 .07

[ 82,1 A. 69 L33 80,6 7,64 20 78,1 0,91 41 72,6 8,U8 L34

0,77 .28 77,5 8,907 30 76,7 8,80 ,30 73,3 9,47 58 68,4 ¢,57 37

$000 70,3 9,34 L4 09,9 9,00 .73 69,8 8,07 24 68,1 8,96 ,88 83,7 8,87 i3

PARPL 101.4 6,47 L0V tuo,8 6,12 .20 99,2 3,87 L1V 98,0 7,21 .59 93,7 7.0 Lla
RUNS 339 394, MICRUSHONES 30 DEGNEES BELOW NINGTIPW

MIKE 1, 30 DEG AFT NIXKE 2, 48 DEG MIKE 3, 60 DES NikE 4, 78 DES HIKE 8, 82,8 DES APY OF NOOL

318 87,0 8,81 .38 92,1 8,33 .38 91,2 8,42 18 93,8 .18 38 94,8 7428, L20

830  A2,3 7,00 ;ie 88,3 7.97 L2 89,1 7,16 08 e 08 91,5 7,80 17

1250 7A.0 8,19 L3v 3,3 8,83 .23 84,85 5,55 29 7,78 L8 87,8 9,08 L10

2800 Y04 9,27 .08 79,5 1U,s ,08 81,5 9,78 .08 9,47 413 83,7 104e ,00

BOUD A1, 8,88 o 73,3 9184 .18 73.7 8,77 .48 88 it 79,3 1040 I8

ASPL 97,1 8,41 04 1U5,3 6.37 .18 101.5 8,08 13 80 L34 103.8 7,03 12

MIXE 6, 90 OES AFY MiXE 7, 87,8 UE9@ MIXE 3, (08 BEO niKE 9, 120 DES ®IKE $u, 138 DES HIKE t1, 180 DES

s bs,0 7,81 Li8 98,0 7,68 ,62 94,0 8,78 71 88,2 7,47 L,27 86,3 4,38 N3 88,7 7487 A4S
830 $0,0 7,56 L3 44 88,4 7,09 .20 84,9 7,38 .20 83,1 9.99 43 84,2 533 52
12%0 88,7 9,10 ,01 «27 T.0% 51 82,2 8,18 ,18 79,0 3 W #4048 ,00
#800 83,4 9,43 23 31 8,31 12 78,7 1V L089 73,8 o 43 (I3 LY 1]
souo 78,3 ¢,38 ;3% 776 9418 (44 8.8 02 74,0 tUss 30 o4 $.84 &) viad 80
BARPL 103,33 8,73 .07 1UR,9 8.08 34 8,41 .24 100,9 7,98 ,14 99,8 0,28 BV 8407 .80
HUNB  330e 384, MILRUPHONES O DEGREES BELOW WINGTIPW
RIXE 1, 30 DEW AFPT MIKE 2, 45 DEY MIKE 3, 60 DFQ rIKE 4, 78 yfe HIKE B, 82,5 DLO AFY 8F NORE

s 88,8 3,46 72 ¥0.7 7.62 87 BR.S 5,57 38 9144 7420 26 90.0 ©,90 ,29

430 80,4 7,01 L3 85,9 7,57 .47 A7,0 7,34 ,02 88,2 8,02 ,23 88,0 7,87 49

1250 78,2 8,10 41 81,1 A8 .18 R348 8,73 L1 88,1 9,38 ,06 83,6 8,83 ,4U

%00 48,3 9,08 v 78,4 fu,e  L28 79,4 9,12 ,28 82,2 lU,e ,30 80,2 9,96 4o

LR 80,4 8,88 ,27 80,8 0,43 .23 71,1 8,48 .20 76,1 fLae L19 76,6 105w 89
vAIPL 98,9 8,22 17 1UUL1 8,48 .48 99.1 5,88 .17 100,8 8,72 .17 95,8 5,83 W9

MIKE 8, S0 DEW AFT MIKE 7, §7.5 0Ey HMIKE 8, 108 DEG RIKE 9, 120 VLEG HIKE tu, 335 DEQ MIXE §1, 18U OEG

318 89,9 6,30 37 Yi.3 7,84 .87 Q0.4 7,21 LB1 92,2 6.99 18 93.9 8,27 .18 92,1 8418 B}
830 AS,4 8,83 L11 46,2 7,82 3% 87.1 7.97 07 88,4 7,85 L34 89,3 8,55 14 87,3 8433 L4
1250 81,9 8,34 L2 82,9 8.84 27 A3.4 8,51 .21 83,7 8,34 ,07 84,4 7,21 L18 82,7 8487 L322
2800 M0,0 9.850 L2329 /9.9 9.72 LuB 79,0 8,43 47 79,2 9,01 L09 79.6 7,81 L32 7.8 9,21 .27
BOUD 78,8 9,72 .49 75,0 9.78 .48 74,% 8,72 1,02 73,0 R.62 26 72,2 7,% 18 70,1 9,41 ,39
TABPL 99,2 6,27 LO® 100t 7416 23 100,2 7,21 .21 101,7 7,18 ,0% 103,3 8,58 ,08 101,8 si00 .32

HUND  388e 382, RICRUPHUENEN 90 DEQRELS BELSH WINGTIPw

MWIKE .1, 30 DEV AFY MIKE 2, 4% LED MIKF 3, 80 DEQ WiKE 4, 73 pEO MIKE B, 82,5 DEG AFT oF NOBE
3i3 83,7 7.4) .82 89,0 8,42 .46 8948 7,73 .13 92,6 8,34 L33 94,3 8,97 07
830 81,0 8,00 ,L8¢ 86,1 8,14 L43 87,2 7,44 87 90,7 8,43 64 91,7 8,88 38
1280 77,7 8,07 .67 83,3 8,94 L6 84,7 8,32 48 88,8 8,90 ,63 90,0 9,19 74
280D 74,4 8,71 1,04 80,8 9,46 70 82,8 8,68 41 85,6 9,24 ,88 88,4 9,84 80
BOUD 88,1 9,83 1,42 76,7 9,86 1,12 78,7 8,48 71 80,1 9,29 84 82,2 9,80 ,69
BASPL 98,1 4,77 .44 101,85 841 .28 102,7 8,41 22 104,9 #,45  ,46 108,3 7,10 18

PINE 8, S0 DE® AFT MIKE 7, 97,d UEW MIXE 8, 10% DEO FIXE ¥, 120 DEG MIKE tu, 135 DE@ HiXe 19, 180 DEe

318 94,4 8,81 23 98,8 A48 L38 97,9 9,81 ,29 97.9 9,42 ,25 BY.8 7.00 41
830 92,7 9,10 ;24 93,8 8.88 .80 Q4,3 9,25 18 91,0 A,88 ,22 82,3 7.13 .87
1250 89,9 8,73 .17 V0,5 8,04 ,20 9.5 8,94 ,2U as5,8 8,97 ,29 79,9 7.71 68
4800 A7,0 8,94 L 40 47,2 A.82 .38 87,5 9,03 ,as 82,9 9,01 42 78,7 7.5%¢ 37
s000 82,8 9,02 L4 82,3 A,53 .40 A3, 4 8,48 L34 77,9 A 74 36 89,3 7,n} 68
BASPL 103,3 7.7 L1 1UB.8 7,19 .27 107.3 8,38 L4 08,8 9,03 ,14 1US.e 7,12 28

TABLE A-II,~ CONTINUED.

A-28



MID

FREGs SPLs EXP SPLy EXP. ' SPLy» EXPs SPLy EXPs SPLe EXP4 SPL» EXP.
113’ 250 OF' SCAT= 280 OF S(AT=- 250 OF SCAY- 250 OF SCAT~ 450 OF SCAT=- 250 OF GS(AT-

ocT M/S V4  TER M6 VI TER M/8 VU TER M/S vd  TER H/s v TER M8 W TER
HUNB 3585« 362, WICRUPHONES 30 DESREED BELON MINGYIPe ‘ )

MIKE 1, 30 OEV APT MWIKE 2, 48 DEG MIKE 3, 60 ®ES NIKE 4, 78 DEO WIKE B, 82,8 DI® AFY OF HOSE
s 80,3 8.8 10 5.4 8;81 L33 86,8 7,08 ,43 80,3 8.48 ,0¥ 90.8 8,70 L4
€30 77,0 8,08 20 .9 «33 3.0 8,28 29 ”, 18 .18 88,4 9,04 .40
1280 73,9 8,09 (83 79.3 e .14 OV 08,4 $i28 10 5,8 ¢80 %0
WBU0 69,2 9,00 48 76,3 «30 7 8,88 49 81,0 8,80 R4 83,8 9,08 ;3
BOUD  AR,0 B398 LU 1.9 9416 40 Tie9 8,23 43 78,8 9,06 10 77.8 10i» 30

CASPL 98,0 8,86 .28 1UB.0 838 .28 100.3 5,89 .10 100.8 7418 17 100,33 7.88 ,m
WIKE 6, S0 DES AFT NIKE 7, 97,0 DE®  MIKE &, 10V IEG rIKE ®, §20 BES Hikg tu, 138 dee NIKE 114 180 DES

8 0,5 8,12 .30 91,5 8,07 36 1.8 8,49 84,9 7.9 1,03 20,2 2,88 .81 78.8 8408 1,43
630 .2 8,30 ;33 8.7 7478 L4l 98,0 8,03 REENTERT 78,7 4,90 1,00 73,2 7483 1,38
1280 04,8 8,21 33 3.0 8418 048 81,9 7,09 77.4 0,88 30 7147 7,08 §,00 88,7 0408 1,43
28O0 81,4 8,30 33 S1.d Sias o3 80,4 8,21 78,2 898,38 88,1 7,48 1,41 et 8i48 (00
0D 78,7 S.48 4D 77.0 8491 78 y 70,9 9,33 .40 60,7 7,41 1448 87,3 8483 .80
BASPL 101,7 8,02 f1  1U1.9 7.3 o3 100,4 8477 .43 0,48 .08 MR TS
HUNB  J63e 378, MICRYPHONEN V0 DEOWEES BELSW WINGTIP=
MiKE 5, 30 DEG APT WKE 2, 45 PEG HIKE 3, 60 NEG KIKE 4, 73 DEG MIKE 8, $2,8'Db@ AFY 8F NOSE

318 01,0 8,19 L%7 VB.S 5,83 L0 97.3 6,88 .66 96,5 5,90 08 97,1 7412 A1

830 Be,i 6,19 ,ib V1.7 6eau  o04 92,5 8,98 24 92,6 6,71 10 91,3 s.88 03

1250 , 82,3 7,88 1 8.0 7706 o84 £9,0 7,89 .27 Q0,0 7.87 ,L,23 49,3 8,23 L2t
4800 C 7a.) 7,78 .2 95,0 8,25 .29 88,9 8,50 .33 86,2 7,80 L33 86,4 9,87 13
B0U0 71,8 8,21 23 80,2 8,69 16 80,9 4,92 .42 B1.S 8,38 24 82,8 9,58 13
VABPL 100,2 4,96 (06  1U4l7 85,82 .34 108.3 6,50 L34 107.2 6,21 10 1U7.8 7.41 .20

HIKE 6, 90 DEG AFY NMIXE 7, 97,6 0E4 HIXE 8, 108 DEG RIKE ¥, 120 DEG Mixk tu, 138 DEQ HIKE 11, 3BU VEG

318 92,9 6,07 ,ne 87,6 3,09 .28 S 92,4 %1% LAY Phe BLB4 35 94,0 7:3% .22
830 89,0 5,81 .32 8,4 5,72 .28 92,4 7.2t W30 98,0 7,05 1P .4 8433 28
1250 88,2 6,84 ,3b 83.0 Y.00 <20 88,3 7,%% ,30 9ie) 7,43 e 89,y 9,20 L33
4800 84,5 7,64 4 89,7 8,08 10 84,8 8,28 L4 88.n 7,04 38 A3 0,87 .18
$oUD 80,8 7.83 87 76,5 7.98 13 79,4 7,87 .80 78,5 7,38 3% 78,7 9,45 L24
PASPL (08,1 B.R4 2V U7 8.dy 1@ $08,3 8.3y .27 107.9 8.49 .2y 103,8 7,%% 2%

NUNS 383w 378, WIURUPHONEY AD NLGREES BELSN WINEBT{Pa

MIKE )}, 3JU VDEY AFYT RiKE 2, 45 LEN HIKE 3, 80 DEG MIKE 4, 75 DEG MIKE B, 82,5 DEG AFY 8F NOBE
318 43,3 5,01 L1 87,7 8,82 .47 AQ,S5 h,N8  ,27 90,9 9.99 .21 Vi.4 b,¥9 14
830 78,3 35,88 LIt Bd.4 8,32 .37 Ad,8 0,73 .04 A8,0 6,46 ,21 8544 A, V7 12
1230 73,0 6,95 14 /9.7 7,88 .49 AD,9 B,14 L21 82,1 7.2y L,07 82,2 8,33 L9
asuo 88,5 7,46 00 78,2 8,19 B9 77.1 8,30 .47 77,8 7,98 .15 779 9,40 ,24
s0UD 58,6.7,33 ,21 87,3 8,45 L33 A8,2 8,34 L4 89,8 8,31 ,12 72.0 .08 12
wASPL 92,7 4,86 07 Y4 S.81 28 Q8,58 6,00 ,L23 99,9 8,86 .17 101,81 7.486 12

HikE 6, 90 DEW AFT MIKE 7, 97,.% HhE@ MIXKE 8, 108 DEG FIKE ¥, 120 0EG #IKE ju, 335 DrO HIKE 3%, 150 DEG

s an,8 6,46 34 88.7 5,12 .20 82,7 5,83 .87 87,7 5.64 851 §0.1 5,78 &) R7.1 6418 .24
s30 A3, 5,66 4% B1.9 5,35 32 78,6 5,88 .33 84,2 5,86 .33 86,1 0.31 .81 AJ .4 Bis3  ,43
12%0 80,4 7,23 ,3b 79.1 8.7 W37 749 8,32 24 20,2 4,53 ,5% 82,1 s,81 30 79,7 Bi83 L4
3. 10 ] 7.1 8,18 .82 76,0 7,34 V7 71,3 0,53 .82 78,3 6,881 L33 TE,0 7,01 40 73.3 8,63 ,82
(Y 1] 70,8 8,88 L4 09,2 7,37 a0 hd.8 7,27 .87 47,8 7,08 48 87,0 7,84 L&) 616 9,84 40
PASPL 100,3 6,92 L3¢ ¥8,0 A1) LN9 03.9 5,76 .29 97,8 5.68 30 1U0,4 6.32 ,33 M,y 7i89 .2

KUNS  3A3= 378, MIURDPHUNES 30 NEGNEES RELSR WIMGTIP

MIKE t; 30 VEw AFT MIKE 2, 45 DEG MIKF 3, &0 BES MIKE 4, 79 DEO KIKE 8, #2.5 DEG AFY OF NoSE
IR OAYLG A.16 3V V2.8 7,30 1% 93,7 7,12 38 94,0 8,83 14 96,1 8,084 L84
840 22,0 8,30 L1} 9,0 A, 85 ,L18 90,2 6,71 ,47 90,8 3,87 ,20 91,1 8,10 1,0t
1250 78,4 7,90 ,Gb Bé,7 7,82 ,28 88,2 7,95 ,43 47,3 6,98 ,30 67.8 8,86 1,18
¢80 73,5 A48 (3% 81,6 8,82 L2t 84,0 8,82 .28 83,8 7.38 .28 84,1 9,18 1,11
snan An,q 8,24 4> 77.4 9,31 L3t 77,8 8,83 .8 T84 7,90 33 80,3 9,79 3,19
wadpL 97,6 5,24 .11 102.4 6,31 L30 102.9 6,21 .37 103,7 5,63 .38 104,68 7,08 02

HIKE 6, 90 uEd AFY MIXE /, 97,5 U RIKE 8, 103 DEO nIKE ¥, 320 DES WIKE ju, 130 Dee MIKE 11+ 18D DEO

315 ep,2 7,n3 2% 87,1 5,33 .63 A8,3 6,34 87 94,4 8,97 .33 95,9 0,83 ,1U 91,4 7400 06
K40 A7,4 6,56 08 83,3 8,19 .73 Bl,4 5,41 .74 89,1 6,42 30 91,0 8,38 ,20 87,9 7i97 .38
3200 A4,3 7,45 14 81,6 8,49 LA8 78,7 8,86 L83 83,4 7,06 21 88,7 6,089 13 88i¢ 8484 L35
SN0 AD,1 8,23 18 79,8 7,88 1,19 77.3 7,38 78 83,2 7,93 40 83,7 8,38 L1¢ 8143 8,38 60
B 77,8 9,00 LG8 76,3 7,16 1,18 73,2 7,87 98 77,0 7,99 ,29 7.2 7,83 W Taid 9400 L33
BAUPL 102,58 7,06 18 ve,9 3,10 L83 98,8 8,72 ,87 103,9 8,62 ,22 108,0 8,33 i 10141 7433 .28

TABLE A-II,- CONTINUED.

A=-29



MID
FREGs  SPLy EXPe

SPLs EXP. *

/3 250 OF SCAT~ 280 OF SCAT-
0CT  M/8 VJ  TER M/8 VU TER M/S VW TER
HUNB 389« 378, MICRUPHONES 0 OKONEES BELOx wIKOTIPe
p
Wikg 1, 30 BEW APT MINE 2, 48 DEe WIKE 3, 60 DES
318 88,7 8,81 1w 9vi.8 7,09 43 0,4 5,87 ,29
s30 AN,E 8,27 ,L20 uB,8 A.81 L27 AS,0 6,25 .22
1280 77,0 7,22 L3e 1,8 7.18 17 84,3 8,99 22
4800 71,0 83,28 Q1S 77.8 7,83 ,382 2 7,81 ,L08
s0V0 68,2 8,04 L48 72,9 7470 82 76,0 7,99 13
VAEPL 97,6 5,80 L1} 1Ut 4 #its  ,20 1N1,2 5,80 0
NIKE 6, 90 REU AFY MIKE 7, #7,.% OC #IKF 8, 108 DES
38 29,9 7,62 89 8,7 8,03 1,04 1.8 8,77 2,63
A30 04,7 6,83 ,61 85,1 8,89 1,14 87,5 ©,8%4 2,70
1250 81,4 8,13 7% %2,8 7,30 {,u8 84,3 0,99 2,00
48UD 79,3 9,42 1,20 0,1 8,21 .88 A1,7 7,82 2,08
[ 1.1V 78,1 10,0 1,21 78,2 3.33 .52 T7.1 7,98 1,0
VASPL 100,2 6,87 81 10,8 8,35 ,32 101,8 6,83 1,02
NS 378« 386, NICREPHONES 90 BUGREES BELON MINGYIP=
nIKE 1, 3D BE® AFY WIKL 2, 48 DI *Ixg 3, 60 oC8
31s 00,8 7,00 L4 8.0 8411 L,28 8,4 3,858 ,08
430 88,3 7,40 L4s [1 e ]} Q48 9,04 Li8
1180 82,3 7,91 L3¢ « 38 o8 8,33 09
ssoo T7.9 7.8% 48 <87 86,9 8,70 83
soue 7i.8 0,04 M2 8 80 20,8 8,88 39
SABPL 89,7 4,08 1U4,2 .22 07 106,00 7,33 .83
MIRE 6, 90 BES APY NINEL 7, #7.8 UR¥  WIXKE 8, 108 BDRS
7.7 4,98 48 20,4 0,08
Ted? L20 98,1 8,74
Tid8 .40 23,8 8,98
Tebd 41 $t.2 7,20
7443 88 78,4 7,00
1U8,8 7ile .28 107.4 8,88 37
NUNS  370e 386, MICRUPHONES 3D NEGRELS BELON WINGTIP=
HIKE 1, 30 Uky AFT HIiKE 2, 45 DEV HIKF 3, &0 OES
318 A3,6 6,94 04 90,0 8,20 L4 01,4 8,82 .12
AN AN,9 7,66 L1 58,0 A 7U  L24 89,3 8,87 ,l6
1280 77,9 7,69 Li® 84,2 8i84 27 88,2 9,14 ,L08
4300 73,7 7,88 is 81,7 8,93 ,30 84,0 9,06 ,i0
50U0 A7.t 8,12 L33 773 9407 438 77,7 8,91 ,08
wAYPL 97,5 4,80 L,238 1U2.8 8.2y .8 103.1 6,16 11}
MWIKF 6, 90 DEU AFT MIKE 7, 97,8 VE@  MIXKE A, 108 DU
315 948 9.50 1.1d (LIS T TP Y] 81,6 5,21 .38
K30 RO,4 9,48 151D 79.7 4,60 8% 77.8 8,84 31
1290 88,0 9,88 137 77.9 S.42 98 78.4 6,41 L35
4800 83,2 9,90 1,23 78,0 B.81 1,08 3.3 8,44 29
BOUD 7A.8 9,89 1,08 71,6 8491 1,06 70,0 6,81 .24
VAYPL 06,7 9,17 1,06 1U2.0 8,21 .73 100,4 8,02 .82
NUNS as.; 450, WICRUPHENEN 90 HLONELS BELSW WINGTIPe
MIKE 1, 30 DE AFY NIKE 2, 4b UEY HIKE 3, 60 NEG
318 92,6 6,42 L3U ¥9.3 7.0 48 98,9 8,69 L18
830  AS,% 8,93 L0V VA.6 7,08 .35 04,6 8,78 Lie
1250 83,3 7,63 ,13 V0,2 RBe286 L268 Q1,1 7,69 ,12
2800 78,4 7,18 L3 4.8 7,30 ,L48 AS.5 5,32 .78
BOUD 73,0 8,90 ,22 3079 8,95 L11- AD,5 8,24 OB
RABPL 102,56 S,82 L1/ 1U7.4 8,01 L16 108,58 5,84 ,08
MIKE &, 90 LEB AFY MIKE 7, 97,5 UES  MIKE A, 108 9Eu
SIS 94,9 3,52 L2 92,3 3.54 Lu8 90,1 5,87 12
630 92,2 8,09 L1 V1,4 8,39 03 89,5 5,29 43
1280 A9,1 7,18 L1} 49,2 7.80 L1t 89,7 7.19 .23
FBU0 84,5 6,35 38 84,3 6,53 L44 7942 8,37 88
S0U0 , B1,0 7,81 Li7 81,3 A,08 19 75,9 7.52 .2%
VABPL 107,8 8,84 18 106,7 Ae18 LU 103.8 .68 ,23

$PLs EXPo
¥30 OF SCAT=

$PLy EXPs |
250 OF SCAT=
M/S v TER

rikg 4, 7% pee

03,3
9,2

s,18
8,50
9,01
9,3
filye
.27
PIKE ¥, 120
92,4 5.26
73

78,0 7,43
103,31 8,5

T

KIKE &, 78

98,4 0,82
6,0 8,54
0,1 8,80
8 7

108,89 7.7y
RIKE ¢, 120
84,3 7,84

47,8

08,8 8.30
101,8 §,78

HIKE 4, 73

94,9
°3.1

.
7.23

NiKE 9, 120

8.3 7.42
82,9 8,33
78,8 6,838
78,7 7.04
70,2 7483
103,7 6.6

FIKE 4, 73

98,8 8,28
98,7 7410
95,1 8.7¢
87,6 7,43
82,5 8,78

110,0 8,18

rIKE ¥, J20

96,2 4,20
Q4,6 b,08
90,9 7,68
84.9 h,43
79,1 7,97
197,0 8,22

34

0EB

27
«04
W10
¥ 31
39
oil

nes

«h2
19
85
.1
32
»26

SPLs EXP.

SPLe EXP.

450 OF BGCAT- 250  OF SCAT=

s v TER W5  vJ TER
HIKE B, 8.9 Drd AFY OF NOSE
93,1 8,42 W2
83,8 8,40 L60

.18 L1

52,7 10,0 M2
78,0 10,¢ 23
102,06 7,80 .33
MIKE jU, 138 BE@  WIKE 11, 18U UE®
97,2 7,42 07 1.7 7.48 30
91,6 0,81 ,09 00,9 7,43 43
87,0 0,84 20 08,2 883 28
84,3 8,18 v TREBITENT
78,3 6,58 L18 76,8 .48 L83
108,58 .08 101.8 7431 .22

s.186

it
.

NIKE 8, §2.8 DL& APT OF NeSL

101,35 9,34 26
7.2 iy
92.8 38
8.1 .14
04,1 +88

110.2 .34

HIKE ju, 138 DEO WiKE 11, 190 O¢8

91,9 7,47 20 98,3 9,74 13
84,8 7,07 08 si98 04
79,8 7,34 a8 8402 18
78,8 7,72 34 943t L2
9,6 7,30 44 sigu ,30
106,90 0,31 38 8,48 R0

NIKE 8, 92,8 DEG APY OF NORE

8.4 9,78 §,.0

90,7 9,37 2.4%

88,8 8,93 1,81

83,0 9,80 1,74

78,2 3 i.90

108,85 8,04 1,07

niXE 310, 335 BES  MIKE 13, 180 BRS

3.4 31 2.7 9i82 .26
W2 7,8 07
1313 [ 38
«08 78.0 oM
30 7046 {03 40
197.2 7,87 8 18404 8i0% .2
~
MIKE 8, 82,5 DEG AFT AF NaSE
98,7 0,48 37
98,3 7,11 87
93,4 5,16 L,22
87,3 7,48 80
3,9 8,85 ,12
1U9,3 6,12 .23
MIKE ju, 133 DES MIXKE 13, 18U LES
97,4 5,083 8D 98,1 7,49 L13
V8.0 0,72 L68 93,0 7.91 ,12
91.7 7.858 ,61 89,7 9,05 ,22
82,7 9,49 28 80,2 5,095 1,19
78,% 7,76 .80 75,4 . 34
107, 8,22 ,20 104,4 6,80 ,92

TABLE A-II.- CONTINUED.



MID .
FREG) SPLe EXPs SPLe EXP. ) SPLy EXP, SPLe EXP. SPL» EXP. SPLy EXP.

/3 250 OF &CAT- 280 OF  SCAT=- 230 OF SCAT= 250 OF SCAT~ 250 OF SCAT= 250 OF SCAT=-
ocT M/S \ ] TER M/S v TER L7473 vJ  TER M/S v TER ®/s v TER M/s \& TER
NUNS 48~ 489, MICROPHONES 30 DEOREZES BELOW WINGYIP.
MIKE 1, 3D OE® AFT NiKE 2, 45 DEG NIKE 3, 60 NES HIKE 4, 7S e HIKE 8, 82,8 DEG AFY OF nodE
318 89,7 6,26 ,L3u Va1 A70 419 04,4 6,18 29 96,0 8,84 24 7.5 8,97 ,L32
430 84,3 8,84 ,32 Vi.2 6402 3% 01,6 6,23 ,i0 93,6 6,94 .23 9343 7,83 .84
1250 T7.9 7,03 L,% 86,0 8,02 .22 88,8 7.87 47 0.1 7,01 L24 903 7.73 o3¢
2800 7140 6,47 (74 81,0 7.80 ,30 83,4 7451 o1 88,3 7,852 .17 Bae7 7,47 3
sou0 A8, 8,84 B0 76,0 8.89 .17 78,9 7.68 28 78,8 8,37 ,22 80,4 8,04 89

SASPL 08,7 5,80 32 103.1 8.0 .21 103,4 8,44 L13 108,7 6,13 24 106.1 0.34 3¢
MIKE 8, 9D DEV APT MiRE 7, 97,8 OE9 MIXE A, 108 DEG HIKE ¥, 120 DEQ NIKE $u, 136 DEO KIXE 31, 180 ofe

338 98,7 6,40 24 93.3 8432 .28 08,8 8,47 38 3.9 7,30 .54 96,7 8.97 .20 91,8 si88 L33
830 Gl.4 6,56 ;1 V1,8 7437 .17 88,9 0,18 18 90,2 8,72 4 91,9 8,17 ,08 89,3 7,08 ,a6
i2%0 A7,9 7,37 L7 87,9 8.06 .48 L] 7.83 30 85,8 8,88 ,70 87,8 8,08 L33 85,6 L LS 1]
2500 83,1 8,78 20 43,4 7,38 L35 80,0 0,20 {4 79,7 9.49 98 83,0 0,31 3 80,7 887 .56
U 77.8 7,30 Ll /8,8 Rol7 ,40 8,09 38 V74,2 7,39 .61 77.3 8.18 LI} 74,7 8499 N2

SABPL 108,18 6,04 L20 tus,l a.68 ,22 163,1 #,33 ,i2 104,06 6,69 ,83 108,1 2,37 LU 101.,0 84208 .28

FUNS  4BDe 457, MICREPHONEY 90 DEGREES BELON WINGY[|Pw .

MIKE 1, ‘30 UEY AFY HWIKE 2, 43 DEG KIKF 3, 60 DEG HIKE 4, 75 DEO WIKE 8, 82,8 DEG-AFY oF wosg
318 92.0 7.30 L14 v8.3 7.58 .50 99,9 8,17 L34 99,0 6,28 ,49 101,65 0,89 ,08
830 88,3 7,1t 0¥ 93,7 V.51 .48 94,5 7,08 ,18 98,6 7,17 ,48 90,2 7,82 .20
1240 BN,9 7,85 14 87,3 8,29 .22 89,2 ¥,4%5 L4} 92,8 8,93 .32 4,1 9,32 21
2500 Tie7 8,18 74 79,7 A.46 74 82,3 6,88 1,00 83,0 6,28 ,32 84,8 6,02 ,04
50u0 87,9 8,80 48 77,3 8,97 a4 76,8 8,07 L1 79,9 8,96 59 83,4 5,88 20
BABPL 101,88 3,87 .28 1us,7 .40 37 107.9 B.72 14 109,98 8,04 L4y 110,9 0,74 LU

HIKE 6, 9D DEi AFT MIKE 7, 97,8 g€y HIKE 8, 10S DEG MIKE v, 120 DEQ HIXE Ju, 135 DES MIXE 18, 180 DEO

358 98,9 8,08 ,22 v8,7 3,97 ,us 98,0 8,80 L34 92,6 6,47 L34 84,0 5,99 .22
630 04,5 7,17 L34 93,8 6,82 .18 93,9 5,92 ,52 88,8 6,49 ,2% 81,9 828 ,a3
1280 92,0 8,36 ,22 9,5 7,83 L20 91,2 7.83 L34 A8, 4 7,67 ,28 78,8 7,71 .08
4800 A4,2 8,01 96 42,9 5,03 ,%9 85,2 ©,34 37 79,6 6,00 76 66,7 4i82 1,3
8000 A1,5 8,18 21 82,0 8,03 2% 2,2 8,186 83 78,6 7,67 23 82,8 7,80 ,i8

SAYPL 109,6 3,08 1) 1uB, 6 8,49 29 108,90 6,08 B85 105,90 6,26 ,1% 99,3 8,855 ,13

MiING  d8ne 457, MIURYPHONEY 30 DEONEES SELON WINGTIPw

MIKE 1, 30 DE¢ APT NMiKE 2, 4> DES HIXKE 3, 860 NEE MIKE 4, 75 DE8 HIKE &, 82,5 DEQ AFY #F NOSE
318 87,9 6,80 ,38 Vi,7 8487 LS81 93,2 0,99 ,us 94,3 7.28 14 94,9 7,04 L23
630 82,5 6,58 ,8» 89,4 7,10 L24 A9.4 0,94 25 91,9 7,3t .21 95,3 7.10 ,L,O3
42%0 75,6 7,24 47 43,8 A.28 .3 83,8 7,88 i} 88,0 8,02 .22 88,7 8,40 LU®
éBun Ah,4 5,95 L9 15,4 8,81 .82 Fhh 5,34 00 82,8 7,91 .47 82,8 7,04 02
. d0u0 42,0 8,63 L350 72.8 R, 98 L4} 73,8 8,08 18 76,8 8,88 ,27 78,9 8,86 .40
BASPL 98,2 6,06 27 1u2.0 8,08 L218 102,3 8,72 ,18 104,4 6,32 ,20 tUd,6 0,40 L2V

MIKE 8, S0 UVEY AFT MIKE 7, 97,5 ok MIXE &, 108 pto KIKE &, 120 DEG HIKE ju, 138 DtS MIXE $1, 180 DEG

318 94,2 6,04 L3V 96,2 7,77 .44 Q1,9 ~,B7 L3 A6,8 8,62 13 Su.8 7,18 ,88 88,7 7,05 ,a6
A0 AQ,8 8,8 L43 89,9 7.34 ,Lai Ro.4 7.08 ,28 83,4 6,17 ,15 86,8 7,18 3% 43.4 8,41 L)
1280 RT.d 7,88 iR 87,9 R.42 .38 28,9 8,08 31 81,3 7,32 ,09 82,7 8,U8 4o 79.8 7,08 ,48
2300 B1,8 K94 B/ 82,5 7,45 %0 RO, 4 0,84 ,67 73,4 3,24 ,97 737 5,73 .90 75.3 8,01 77
ahng 78.4 8,32 ,Lio 7943 9,01 .97 Y78 B34 14 69,5 7,36 ,28 69,0 8,33 L3¢ LYPLES FY LI L ]
RAUPL 103,4 6,108 14 fus,t 8,78 ,L30 I1N2,7 6,43 ,28 100.,2 6,43 ,02 102,90 7.83 L3¢ 99.5 6.78 .33

HUNS  d4AB= 483, IURUPHONES 90 NEOHEES RELON WINGY!Pw

MIKE 1, 30 DEY &FY M{KE 2, 45 LEG HiKF 3, 80 DES NIKE 4, 78 pE8 HNIKE 5, $2,5 DES AFY OF MNOSE
315 93,2 7,42 L32 V7.9 6.92 66 1N0,0 6,10 ,78 99,2 5,60 .63 101.9 6,090 L2
650 87,2 6,92 3B V6,0 To17 42 08,3 7,19 .42 98,1 .72 22 96,8 7,73 .25
1240 81,3 8,00 L7 88,9 7.89 17 09,9 5,54 ,35 92,3 8.60 ,18 94,2 9,10 L i1
800 Ti.6 6,02 54 79.0 6,07 L70 A9 5,40 b4 82,4 5,98 L34 85.0 6,00 7D
S0UD 67,4 8,68 &3 /5,9 8,26 .45 76,9 8.18 ,28 78,6 8,44 69 83,4 9,40 22
BASPL 102,7 5,92 26 U, B 5,96 ,L38 108,90 5,86 12 110,0 5,98 ,22 111.2 8,54 ,24

MIXKE &, 90 DE® AFT MIKE 7, 97,5 uEG  MIKE 8, 103 DES RIKE ¥, 120 NES mMIKE §0, 135 DEG  MWIKE 131, 150 DEG

318 88,9 A,01 L21 1dlel AL74 .05 97,7 6,34 ,12 92,6 5.80 .19 A2:4 8437 .73
850 8.4 7,15 L1d 98,6 7,20 .09 94,8 6,96 38 89,2 5,33 ,2A 82,6 6482 43
12%0 92,2 8,32 .28 V2.3 A1y .20 91,9 ¥.12 39 88,5 7,49 .34 77,8 7443 L4y
PLOTY A4,7 3,99 78 Bé,2 Bab) 0D "4, 3,08 ,32 Bn.4 85,87 .63 68,2 3.93 31,88
®00n A7 8,09 L1 82,7 A,48  ,43 82.2 8,03 ,52 76,0 7,59 32 80.2 7:03 48
UAYPL 110.5 3.96 2> 11042 64t1 433 109.,2 H.88 44 108,7 ©.27 il 9902 8By .8

TABLE A-II.~ CONTINUED.
A=31



MID

FREGY  SPLe EXPs SPLy EXP ! SPLs EXPe
1/3 250 OF SCAT~ 280 OF SCAT- 250 OF S(AT-
ocT M/S A\l TER M/8 vJ TER M/S vy TER
MUNS 468w 483, MIURUPHONEY 60 DEGHEES BELOW WINGTVIPe
MIXE 1, 30 DEG APT MIKE 2, 48 DEQ MIKE 3, 60 DES
318 85,0 7,28 14 V0.2 7.2 24 2,3 7,02 L3¢
830  YA,7 6,862 LN 88,9 7,57 L3N 86,3 0,68 .25
12350 72,7 7,81 .38 79,8 8,08 L2t Rt 8,28 L0
2800 61,6 6,23 3¢ 80,9 8,15 97 72,1 8,84 .09
sov0 82,1 8,81 ,1¥ 84,2 A 89 37 A%,0 8,13 38
SABPL 94,1 8,80 ,Li® V8.9 A.2% 22 100,2 8.93 14
MIKE 8, 9D DEV AFT Mixg 7, 97,3 0¥ MIXE &, 305 DES
318 92,1 6,26 L24 93.9 7,16 38 00,8 7,18 39
630 A7,9 7.29 .29 87.9 7.52 ,10 86,8 7,39 W
1290 84,7 8,585 L1 83,0 4,33 ,L32 04,3 8,81 .49
a/suo 78,4 6,64 L6V 78,8 6.84 3% 76,6 6,94 L34
5000 70,9 8,34 i3 70,7 4,37 ,38 71,7 8,88 89
vAgPL 10§,4 5,87 ,L08 1UL,8 6,21 .97 101.2 0,98 .27
MUNS  488e 483, MICRUPHONES 30 DESREES SILON WINGTIPa
NIKE 1, 30 DEw AFT MIRE 2, 45 DEe RIKE 3, 60 DES
316 B84 6,07 3¢ V8.2 7.28 22 2,1 6,71 .08
430 S2.,8 6,87 3 89,1 7.3% W7 29,3 4,98 24
1280 78,1 7,80 B8 o4 To88 L33 88,4 7,88 16
adoo 60,2 8,71 7 74,3 5.93 88 79,5 8,74 43
000 61,1 8,30 47 71,3 8.80 L42 73,2 8,23 L3
BASPL 97,9 4,08 L2’ 1UL.4 6011 L22 104,86 5,88 08
MINE 6, 90 OE® AFT WIKE 7, 7,8 DC4  ®IKE 8, 108 DEG
ns ¢, 4,70 4 .l 7,43 ,2¢ 1,8 6,39 L3¢
430 88,8 7,48 43 89,7 7i47 98 88,1 7,07 .08
1880 28,8 8,88 3 88,8 8400 ,L,20 [ ] .48 L13
asoc 82,0 7, 1) «8 7.82 ,00 8,14 78
souo 78,3 8,30 % 79,2 2.08 ,L39 77,7 8,37 10
eAgPL 102,90 6,23 18 14,1 8.02 10 102,00 8,87 ,L14
WIINS 488« 483, MIUROPHONES O OLGWEES BELAX WINGTIPw
MIKE §, 30 DEG AFT MIXE 2, 45 e RIKE 3, 80 NEG
ns 88,0 7,03 L4 Vi, d AeOb  L27 R8.8 5,72 .13
630  AD,3 6,50 L35 H4,9 8,87 ,2% A7,2 7,34 .28
1280 78,5 7,69 67 79,2 7,80 ,24 82,7 #,08 L18
4500  A3,3 4,41 1,0d 71,2 85,63 .2 75,3 6,10 ,90
2NuD  Sa.8 7,89 L37 58,8 7,69 ,uh 70,2 8,48 41
VANPL 97,1 8,19 ,22 8,7 8,87 07 99,3 6,00 ,13
MIKE 6, 90 UEG AFT MIKE 7, 97,5 dEt  nixKE 8, 108 DEG
315 90,3 6,47 L11 va,1 7.39 L13 Qb1 7,50 30
a3B AS,B 6,40 L2U 88,7 7i19 24 an,s 7,3t L4v
1250 R4,8 A0 18 88,8 8,29 45 A7.6 8,89 42
4800 T77.2 8,92 83 77,1 9,39 ,68 79,4 5,98 1,18
B0U0 75,8 8,84 54 76,0 8,86 ,32 P78 8,79 58
vASPL §0N,1 6,04 ,08 102,85 6,75 ,L30 103,7 6,96 L33
WUNS 484w 491, MICRUPHONES 90 NEGNEES BELSR WiNGT|Pe
MIXE 1, 30 DEY AFT MWIKE 2, 45 DES WIKE 3, 80 NEG
318 91,7 7,40 3 V7.8 7459 .38 99.4 6,80 7%
630  A8,7 6,97 32 94,1 7,61 24 98,8 7,66 ,08
1250  AN,8 8,08 4d 87,8 8,28 L34 89,6 8,84 ,07
2%00 70,0 S,41 1,62 78,7 B.82 t,i14 81,3 5,22 .90
BOUO  AS,Y 6,97 L1l 77.9 7413 .38 7.1 7,25 %9
BASPL 102,1 8,10 L12 107.0 8.38 03 108.9 6,21 L1
MIKE 8, S0 DEW AFY NIKE 7, 97,5 NEY  NMIKE 8, 103 DES
318 99,7 8,35 18 ¥9,9 8.76 ,2% 98,2 8,90 L3z
A30 98,3 7,37 Lis ¥5,7 7:50 26 94,0 8,87 L34
1290 92,2 8,60 .08 3.1 8,87 .24 90,7 7,77 47
4800 84,3 5,81 1,27 83,5 8,09 1,19 83,3 5,06 78
souo 81,2 7,33 L3 83,0 7.99 .48 81,5 7,23 ,78
vASPL 109,8 5,98 ,08 1U8,6 8.05 48 108,86 5,93 08

A-32

SPLe EXPs
250 OF SCAT=
H/S vd TER
HIXE &, 75 DES
93,7 7,10 .38
89,8 7.70 L2t
85,1 8.81 L1
78,0 #,80 ,58
69,6 9,28 ,27
103,0 6,40 ,27
MIKE ¥, 120 DEG
83,8 S.78 ,89
81,0 0,29 ,79
78,0 7,37 .63
69,3 5,81 1,28
81,8 6,94 a8
97.4 8,31 L46
MIXE 4, 73 DES
93,1 4,82 42
1.8 7.81 ,38
08, ide 07
82,4 7,81 48
77,2 9.32 43
103,80 8,43 .28
wixg ¥, 120 DEQ
87.8 818 72
03,9 6,32 ,08
00,8 7,42 ,72
72,8 8,20 ,18
08,4 7,40 ,90
100,4 8,83 16
MIXE 4, 78 DEG
LTS LY TR T
86,7 7,14 L83
82,9 7,97 .8
76,6 6,78 1,38
71,9 8,87 %9
99,8 5,93 %2
»IKE ¥, 120 DEG
94,9 7,47 ,28
90,1 6.89 32
86,3 7,56 ,L30
79,6 3,80 .63
74,7 7.9% ,28
13,3 6,88 18
MIKE 4, 75 pEG
99,8 6.4m .59
97,3 7,83 48
93,0 8,59 ,38
83,0 6,0t 1,10
79,7 8,08 .72
111,0 6,84 .26
MIKE v, 120 DEG
93,1 6,27 .82
89,4 6,78 46
86,8 7,68 ,30
79,5 5.47 1,00
74,8 8,43 16
108,V 6,45 ,27

SPLs EXP, SPLe EXP.
460 OF SCAT- 250 OF SCAT~-
M/s  vJ TER M/5 v TER

HIKE 8, n2.% DES AFY oF nesy

V4.1 b.88  L00
89,6 7,86 ,23
86,4 9,24 L33
76.3 7,01 L0
2.1 9,49 )
102,90 0,48 17
MIXE ju, 335 DEO MIKE 11, 18y DES
TA7 3,41 L84 7.4 8,02 90
73.7 3411 1,10 77,1 7,82 .%2
69,9 ¢,84 1,32 70,8 8403 63
87,1 3,26 .38 86,3 4,49 1,04
80,5 6,77 1,43 46,4 7,89 1,00
93,7 8,23 L% 93.0 6,88 .50
WIXE B, 82,8 DEG AFY SF NoSt
93,8 7,00 .07
L 7,39 1%
88,8 8,04 00
81,0 7,48 .39
T77.9 8,78 .19
103,0 o,290 ,0¢
NIXE 10, 138 DE®  MIKE i3, 180 DES
2.8 7,84 81 89,0 7{it  L08
87.8 7,27 L34 83.5 ¢.82 .17
83,3 8,28 17 80,3 7{8¢ .10
78,0 9,80 38 69,8 4i8¢ 1,01
0.3 B0 L18 63.8 7,84 ,10
04,3 7,08 L3¢ 90,8 87 W
ikt 8, 82,5 DEG AFT AF NOSE
89,1 5,30 AU
84,9 n, 38 L4}
22,8 7,70 49
75,5 8,00 §,14
73,5 8,14 39
98,5 5,43 38
MixE v, 13D DEO MIXE 13, 18D LER
96,7 7,90 ,25 92.1 7,80 38
92,4 7,70 .29 AY.1 7,08 32
89,} 8,88 ,20 23,8 8,15 ,28
79,7 8,78 1,01 71,8 3,61 1,63
75,7 8,81 N 68,6 8,19 ,20
108,1 7,12 & 100,3 6,83 49
HIKE B, 82,5 DEG AFT OF NOSE
100.9 6,83 L34
$7.7 ¥odd L12
93,0 9,95 ,L03
84,0 6,88 1,12
82,9 8,45 34
110,9 8,89 ,Li8
HIKE Ju, §35 DeS  MIKE 14, 180 OZ8

TABLE A~II.- CONTINUED.



MID

FREGr SPLs EXPs SPLy EXPs ’ SPLe EXP SPLy EXPy SPL» EXP. SPLe EXPy
3 250 OF SCAT=- p2 ] OF S{AT= 250 OF SCATe 250 OF SCAT~ 250 OF SCAT=~ 250 OF SCAT-
ocT M/ \ TER M/8 vJ TER 74 v TER M/S \ TER M/S v TER M/S v TER
HUNB 484> 491, MICROPHONES 30 CEOREES BELON NINDYIPe
HIKE §, 30 DE® AFPT HMIKE 2, 48 DEa KIKE 3, 40 DES PIKE 4, 79 DES MIKE B, 82,8 DES AFT oF NOOE
e 87,0 6,78 L3¢ V0,7 s.806 .37 7,01 L2& 93,0 7,21 (24 93,7 7,11 8
830 82,1 6,80 L,4v 87.2 6,71 37 7,30 .18 L] 7,33 .16 %0 7,34 .83
1890 V4.8 7,43 4 $1.8 738 47 7,70 20 46,7 8,01 ,L23 8,32 L33
suo 48,3 5,09 31,38 72,3 4400 1,97 .97 ,70 90,2 6,803,953 80,8 7,80 §,13
sson S,88 29 08,1 6,88 ,L40 5,98 18 78,7 8,02 .36 T7.1 7,91 ,2e
VASPL 97,6 8,17 LU 1U0.3 8,02 ,38 B.78 10 103,3 6,34 23 102.8 0,28 29
MIKE &, S0 DE® AFT RiXEL 7, 97,8 O NIKE &, 106 DES HiKE 9, 120 DES WIKE jU, 138 DE®  MIKE 11, 180 DES
318 93,4 7,28 ;32 3.8 7,08 .19 91,9 6,82 ,i2 85,4 5,97 3 78 864 Sid4 3}
430 ] 7,38 34 9,1 7.8 .12 88,8 6.78 ,Lie 82,7 6,12 ,18 87 43,3 693 (O
1880 88,2 8,80 ;33 B6.8 0.20 L34 87,3 8,28 ,09 78,3 8,67 ,30 8048 7,49 89 79,0 745 ,20
2800 01,8 8,78 1] 80,9 4.89 .97 79.8 8,07 ,89 69,0 J T8 98 71.7 4,30 1,09 80,1 4048 1,13
Bo00 77.8 7,68 00 7846 7.38 413 78,8 8,71 ,08 66,0 85,20 39 [} vy L84 63,2 6i42 L2323
CASPL 102,85 8,20 L17 10B,7 6,44 412 102,68 6,45 07 99,7 6.31 L09, 27 .83 99,9 704 L1
MUNB  492e 307, MICREPNSNES 90 DEGREES SELOW WINBTIP-
MIXE 1, 30 DEG AFT MIXE 2, 485 DEV MIKF 3, 60 N8 rIXE 4, 78 DEG HIKE 8, 82,8 DEQ AFT #F NoSE
318 91,7 7,53 42 ¥6,9 7,49 61 98,7 6,44 64 99,8 6,43 37 101,2 7,18 18
630 84,0 7,20 L4 3.2 7,89 L4 95,3 7,84 09 97,2 8,10 ,34 97,3 5,83 L4
1250 80,1 7,85 48 87,7 8.64 .38 88,5 8,26 26 92,8 9,20 34 94,0 9,87 ,29
2800 80,0 4,98 t,88 77.4 5,87 j,08 an,7 W78 02,2 9,62 1,02 83,6 6,24 1,17
0UD 84,7 6,92 Li¢ 78,9 7,28 .48 78,8 7 0.4 8,81 8% 81,0 8,71 ,18
BASPL 101,9 6,19 ,32 1U8,6 A.B2 ,23 108,6 8,06 i1 111,0 8,68 ,23 111,0 6,808 .20
MIKE &, 90 DE® AFT MiXE 7, 97,5 BEQ FIKE 8, 035 DEG #IKE ¥, 120 DEG nikE Ju, 3138 pEd HIKE 11, 180 Oe
38 99,5 6,77 5 100,2 7,04 L28 Qr,9 6,97 ,09 93,6 6,48 17 87,1 9,88 20 8 400 ,L00
830 98,8 7,73 L2 V8,2 7,80 L4} 94,5 7,44 L83 89,5 8,54 ,L,17 45,1 6,88 ,08 +8 400 ,00
12%n 91,8 6,84 L1V 92,8 8,81 48 Ol.6 8,56 ,38 87,4 8,03 ,37 81,8 7,84 ,38 +0 {00 ,L00
2880 A2,9 B,e8 1,12 B2.6 4i70 79 82,1 4,85 ,8% 78,7 4,98 ,98 7ie1 3,98 4,29 +0 400 ,00
¥DUD  AN,3 7,26 L iB $1,1 7,47 .68 82,0 7,90 ,84 75,9 8,60 L33 68,4 d,U8 ,0U 0 jov ,00
BARPL 109,90 8,17 Li7 1310.2 6,33 .08 108,3 8,39 31 107,4 8,78 07 103,4 d,986 09 +0 {0V ,00
NUNS 402« 807, WIURUPHMONES 30 NEGREES BELOX WINGY[Pam
MIKE 1, 30 DEG AFT MIXE 2, 45 kS MIKF 3, 80 NEG MIKE 4, 73 QUG ikt B, 62,5 DtG AFY OF wOBE
318 A7.4 708 (3 90,8 7,33 L2t 61,7 8,99 ,U8 94,V 7,23 .31 Q4,1 2,27 92
630 B1,6 6,94 [2b 88,9 4,05 .13 29,6 7,64 18 91,1 7.68 35 9142 7,97 ,89
1280 74,0 7,00 B8 82.1 7.95 .40 Ae,% 7,76 28 68,2 8.50 17 89,2 8,97 ,20
2800 #8,5 85,83 ,9v /2.8 K23 1,22 77,9 3,96 ,82 82,2 7.67 A8 80,9 7,14 1,14
BOUD 89,8 6,84 ° 27 J0s8 7438 .29 72,5 8,87 .80 76,8 4,50 ,08 77.2 8,34 10
vASPL 97,3 8,39 18 100,85 8,29 28 101,8 6,41 ,03 104,3 8,79 26 13,7 8,78 ,22
MIKE &, 90 DEW APT WIKE 7, 97,5 UEYU  SIKE 8, 108 DEf® FIKE 9, 120 DEG HIKE JuU, 138 DeO  MIKE 1§, 15U DES
315 83,7 7,32 ,L03 vB.9 7,62 17 94,0 7,56 ,24 86,8 6,16 47 88,2 6,04 ,Sv 88,5 7,16 17
RS0 90,8 7,49 L1 90,8 7,88 38 89,8 7,87 ,39 82,3 5,08 47 84,1 8,70 48 A3.4 6i98 L24
1250 88,7 8,87 L2 89.6 9.13 .30 A8,2 5,78 ,30 79,2 7,24 72 80,2 7,74 12 78,0 7,38 08
28U0  AO,7 6,25 72 82,8 7,10 1,09 A1,0 v,83 {,00 70,7 4,04 1,73 71,2 4,U4 78 60,5 4,36 80
BOUD 77,2 7,64 4o 78,7 R.26 .28 7,0 7,80 ,08 68,8 8,21 ,29 67,8 6,76 24 64,8 6,96 L3
PASPL 103,3 8,48 07 1U4,8 7,01 23 103,8 7,15 ,28 100,58 8,58 ,19 101,06 7,27 38 104.3 7,64 06
XUNS 308w 315, MICRSPHONES Q0 DESREES BELSw WINGT{Pw
MIKE 1, 30 DEG AFY MIKE 2, 45 DEG HiKF 3, 60 DEG MIKE 4, 75 DEG NIKE 8, 82,5 DEQ AFT AF WOBE
318 90,7 7,03 L4z 8,4 6,91 .41 Q7,8 Y,86 86 98,5 5,98 .64 99,4 8,43 10
680 BE,6 7,11 iU V3.8 7,47 L23 98,7 7.45 ,23 96,7 7.58 38 97.86 8,380 LU
1250 An,8 7,84 L0V 48,1 8,87 L2425 89,6 B,40 ,i& 92,3 8,9% 47 93.2 9,19 L 2v
25UD 74,0 7,97 18 81,8 A.08 ,N2 83,5 7,75 ,25 85,8 A,43 2% 87,3 8,88 13
¥NU0 K, 4 8,04 27 75,4 6,39 L92 75,0 8,82 19 78,8 7,04 .88 81,2 7,54 22
EASPL 101.8 8,08 L1 1UE,3 K26 419 108,9 6,05 U6 110,1 4,30 ,44 110,3 8,84 ,24
MIKE 6, 90 DEu AFT HM[KE /, 97,5 #Ed  MIXF 8, 19% DEE HIXE ¥, 120 DEG MIKE U, 135 DEQ  MIXE 13, 15U OE6
31% 97,5 5,98 L22 99,4 5,32 36 Q7.4 n,63 b8 93,k 6,49  L48 88,5 6,46 36 +0 00 L00
630 9R,7 7,50 L4 V6,8 7,72 481 93,7 7,04 58 90,0 8,87 186 87,0 7,03 ,69 0 00 ,00
1280 03,1 A,37 v 92,6 A.45  ,50 90,9 8,07 %8 86,5 7.56 ,L10 83,01 7,84 L34 0 00 ,00
4500 AS,.6 7,95 ,09 87,9 4,08 40 86,7 8,02 ,40 R2,1 7.09 14 77.4 7,81 59 0 jov 00
50N0 ANL,0 8,854 L1 0,8 A R7 44 80,0 #,64 54 75,6 6,07 18 70,2 6,04 27 .0 400 U0
WAYPL 106,0 5,80 L0 109,35 5,96 L5859 108,4 n,07 ,69 107,2 6,51 L1686 1Ua.8 7,16 ,38 20 4ou L0

TABLE A-II.- CONTINUED. A-33



MID

FREQs SPLs EXPs SPLy EXP. : SPLs EXP, SPLs EXP, SPLe EXP. SPLy EXP
1/3 250 OF SCAT= 260 OF SGAT~- 450 OF SCATe 250 OF SCAT= 250 OF SCAT= 250 OF SCAT=
0CT  M/S  VJ TER M/§  VJ TER M/S vy TER M/S W TER M/ Vo TER M/S  VJ TER
HURG  BO8= 515, MILRUPHONES 30 NEGREES BELEN WINGYIPw
MIKE §, 30U OEw APY WIXKE 2, 48 DES KIXE 3, 60 DEG HikE 4, 7% DER Nl!l B, 82,3 OL@ AFY &F NOSE
318 87,7 7.21 %7 91,4 7,63 L84 91,1 6,71 37 94,1 7,07 .34 94,8 7,38 .47
830 83,1 7,34 L2329 89,2 7. o9 A9,4 7,43 21 91,3 7.78 21 b 7,88 87
1250 75,0 7,47 3% 82,0 7.83 .88 84,8 7,800 18 88,3 8.8t 27 88,7 3,00 41
4800 ARS8 7,47 AU 78,7 7.36 .72 80,2 7,37 ,i8 83,8 8,8 L3¢ 82,9 8.93 L4}
snue 59,5 6,43 ,iU 88,2 64,20 %9 Fl.7 8,00 ,08 78,1 7,86 L4} 78,8 7,068 ,73
WABPL 97,4 8,37 29 10,7 8,27 L34 101.8 5,88 ,09 104,0 6,80 ,24 103.3 8,88 L34

MIXE 6, 90 DEV AFT NIKE 7, 97,8 DEY MIKE A, 103 DEB FIKE ¥, 120 DEQ MIKE fu, $38 DeS MIKE 11, ¥8U UES

ns 93,5 7,09 28 ° 98,8 7,38 24 3,9 7,26 ,39 85,9 8,80 .44 88,4 0,71 .44 88,3 7.81 ,90
830 90,3 7,28 L1 90.8 7,68 ,L,3% 89,0 7,10 .82 82,9 6.13 .32 9,92 L3 84,4 7i82 .29
12350 88,3 8,87 L0V 89,4 8,93 38 88,3 8,69 L3 79,0 8491 77 7.08 37 78:3 8429 .8}
2300 A3,5 8,17 LO7 9 8,64 38 83,3 8,37 .62 73.4 6,21 .88 7.83 .17 73,9 .20 .72
snuo 76,8 7,03 12 78.2 7478 20 8.9 7,29 .38 66,8 4,9t 37 9,83 ,43 84,4 7431 .9

YABPL 102,9 6,22 .14 1U4,2 6,72 .29 103.2 8,71 33 100,2 .30 3 7437 20 16047 7488 ,98

#UNS S18e 823, MICRUPHUNEY 90 DEGREES BELOw WINGTIPa .

MIXKE |, 3C DE® AFT MIKE 2, 45 DEG MIKE 3, 40 DEG ®IKE 4, 75 DEG MIKE 8, 82.5 DEG AFy OF waSE
315 9n,0 8,87 L3 IB.8 6,72 L44 97,7 3,78 ,61 98,7 5,63 78 99,4 6,u1 L2
BS0 AT.N 7,18 L0W 95,7 779 .12 96,6 7,50 14 97,3 7.87 22 97.9 8,03 L7
1240 82,3 7,95 13 87,9 8,02 .42 88,7 7,85 it 92,% 8,70 42 3.1 8,81 L1¢
<Bul 78,2 8,28 U4 42,1 R.17 .40 Rd.h 8,08 21 88,8 8,04 17 88,5 9,11 L858
S0 A4S 3,70 L2 76,0 8.40 L14 76,1 6,08 ,26 78,6 6,87 .34 81,7 7.5 22
BABPL 101,8 3,89 L9 fun.8 6.17 ,29 169,2 5,97 ,u8 109,9 6,04 ,L39 110.7 0,83 ,3v

WIXE B, 90 UEW AFT MIKE 7, 97,5 NEY  MIKF 8, 103 TER PIKE ¥, 120 DEG MIKE fu, 138 NE@  MIKE 11, 18U DEO

315 9m,8 3,96 L4v ¥9,6 4,22 .28 96,9 5,06 .83 93,2 5,09 ,24 BA,4 8,06 L34 00U 00
840 94,5 7,82 .17 ¥8,8 7,38 43 94,3 6,97 ,27 90,6 A.04 429 88,8 7,30 ,40 0 L0U U8
12%0 91,7 8,24 Leu ¥2,3 A, 30 38 91.4 8,04 ,63 A8,8 7,42 ,20 84,7 8,14 ,20 +0 40U LOD
2860 A7,0 7,96 2» 87,8 A,02 .40 AR, 7,85 ,28 2,4 7,22 ,27 79.1 8,09 .37 «0 00 00
anun R0,1 8,20 .11 81,8 h,81 47 AD,7 0,82 L3 75,7 5,93 .08 70,08 8,10 L6 «0 00 L00
WASPL 100,88 3,92 ,20 1U9.4 8,80 L4 1N8.5 5,00 6?7 106,86 6,58 L19 109,4 7,48 44 0 L0U LU0

WHNS  S18= 523, MILRUPHONES 30 NEGHEES BELOW WINGT|Pa

MIKE {, 30 DEG AFT MIXKE 2, 45 DEG HIKE 3, 60 NEG HWIKE 4, 7% DEG MIKE 5, ¥2.% DEd@ AFY 8F nOSE
318 AK,7 B,486 34 Vi,3 7,30 L49 91,4 8,39 ,03 94,4 2,98 .29 S4,4 Ut 81
550 R34 7,16 ,lb ¥0,8 7,97 .28 90,4 7,90 .11 91,8 7,78 21 91,7 7.84 58
1290 7%,0 7,07 L3¢ 43,0 7.80 .48 Rd.4 7,32 34 87,9 8.23 40 89,2 8,58 .88
28650 AQ.4 7,81 42 77,7 7,85 61 AG,9 7,43 28 Ad,4 8,74 38 83,7 B84 ,72
SN0 58,8 5,75 41 - 89,8 8,31 (40 71,8 5,62 ,13 77.0 7.99 .33 77.4 7,78 80
pASPL 07,3 6,03 L2u fUf.0 R.08 L29 101.8 8,72 ,12 103,9 4,33 .29 103.3 8,29 37

MIKE 6, 90 LEY AFT MIKE 7, 97,% OEY HIKE 8, 105 DES MIKE ¥, 120 PED #IxE fu, 135 DEG MIKE 1§, 18U UES

ne 93,6 8,82 L1 N6, 1 T 4B LS4 93,5 6,82 ,32 85,9 5,47 ,22 87.4 3,87 31 88,2 7,00 ,93
40 On,4 7,12 32 V1.3 771 .44 28,8 7,27 ,in A48 6,79 ,51 85,0 5,81 L83 Aé, 1 7.4V 1,18
1290 Rg,2 A,74 24 90,1 A,92 L8N A8,% ¥,43 32 80,4 7.40 17 80,3 7,44 ,07 78,6 7,40 1,37
2800 AN,y 8,857 ,3s 8,7 A,81 ,%0 23,5 4,03 8% 74,0 7,08 48 78,6 7,U8 1B 73.1 7,31 1,38
SO0 77,8 7,24 0% 79,2 7.80 L27 V7.3 7,20 49 67,6 5,14 38 67,4 3,82 ,19 63.4 5,90 86
PASPL 1NY,1 6,10 L14 11,4 A,72 L28 103,86 8,79 1Y 100,9 6,358 .21 102,1 6,81 .40 100,2 7431 .78

RINS 358« 563, MILRYPHONES 90 DEGREES BELON WINBTIP-

MIKE 1, 30 DE® AFY MIKE 2, 45 VES MIKE 3, 60 NES MIKE 4, 7% DES MIKE B, 82.% DG AFT 8F NOOE
38 84,9 7,72 ,37 ¥0.1 8,00 .54 91,0.7,41 ,22 94,1 8,28 42 98,1 8,37 .52
830 81,8 7,38 ;43 BT.1 T.76 86 88,7 7,42 41 92,0 8,20 L49 92,4 8,17 ,82
1280 79,1 8,01 %2 84,2 8.37 82 87,1 8,43 ,34 91,3 9,14 L42 92.2 9.,u) L850
2500 75.8 78 82,3 8,95 .94 85,1 8,68 ,29 88,8 9,38 A0 88,1 8,90 ,62
b0u0 69,0 9,23 80 79.8 10, 82 79,0 9,15 46 83,8 1U,e 68 84,7 9,02 .83

BASPL 103,85 7,10 2V 106,2 8,77 .34 107,39 0,87 .18 108,3 7.04 32 107.5 0,98 42
HIKE 6, 90 DE8 APY M{KE 7, 97.5 Of9 #IKE 8, 103 DEG HIKE ¥, 120 DEG “iKE jJu, 5385 DIO MIKE 11, 18U DES

18 04,9 8,00 8 98.0 8,80 B8 99,4 9,235 ,88 98,7 9,08 ,22 88,9 7,94 86 +0 400 L,00
830 02,4 7,79 37 v 8439 .80 08,4 8,79 ,62 93,3 7,44 30 84,1 8,90 62 40 40U 00
1280 91,3 8,80 L3 9.38 L3239 92.8 9,02 .47 86,8 7,84 L18 32,3 8,08 .23 0 40U LU0
2Buo 89,4 8,70 48 .28 ,48 90,§ 9,00 ,B89 83,9 7.83 24 778 7,88 43 «0 400 ,00
s0u0 85,2 9,04 62 9476 38 86,2 9,49 ,89 79,4 V.81 .22 71.3 8,29 .3 «0 40U L00
SARPL 107,88 7,07 L,2u 107,90 7.38 .47 109,0 7,89 .48 109,2 8,10 ,38 108,06 8,26 .33 40 {00 00

TABLE A-II.- CONTINUED.
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MI1D

FREGy SPLs EXPs SPLy» EXP. ) SPL» EXPo SPLs EXP. SPLy EXPe SPLy EXPe
/3 250  OF S§CAT= 260 OF S(AT- 250 OF SCAT- 250 OF SCAT= 450 OF SCAT= 250 OF SCAT-
0CT  M/S  VJ  TER M/8  VJ  TER M/S VU TER M/S  VJ  TER M/8 v TER M/s WJ TER

NN sBhe K63, MIURUPHUNES 30 NEGREES HELO® WINGT{Pw

MIKE §, SU UES aFT WIKE 2, 45 LEG MIXE 3, 60 NEG MEIKE 4, 7% DEB HIKE 5, 82,85 D0Q AFT OF WNOSE
IR OAILB 7,48 88 B7.2 K417 J40 88,5 7,87 .31 LR 8,43 L8l 91.n B,U1 68
han Ri,2 8,27 1,07 B5,4 7,99 %0 AT,E 7,938 .87 90,1 8,5% A2 89,5 8,10 8%
1290 7%,3 B, U4 Sm 82,5 8,91 %1 88,7 v,08 39 88,3 9.11 .84 59,7 9,397 .88
MU0 P1,4 8,83 L85 40,7 9,53 69 A3.D 9,37 48 84,8 9.20 ,60 83,9 8,90 ,8%
snar A4,3 9,41 78 IA,3 1,a  on4 78,4 Y,%9 .73 79,3 9.48 08 79,7 9,350 89
RASPL 89,1 7,17 3t 11,8 A, 78 L85 102,9 6,92 .91 103,3 7,18 L4 103,4 7,37 81
MIYE 6, 90 DEG sFY MIKE 7, 87,5 HEY  MIKE A&, 0% NEG FIKE ¥, $2n DEG WIKE fU, 135 DEO  NIXE 11, 18U DE®
31 99,7 4,37 > ¥2,U 7,73 .nt Q2,9 8,81 ,74¢ 80,8 4,00 ,18 0.0 2,88 88 40,0 7400 ,28
X 13 RB,2 7,33 44 86,8 7,17 .48 86,5 7,39 ,dn 76,3 5,80 B¢ 78,8 8,47 ,62 3.4 6471 L83
1250 A7,2 4,30 09 %6,6 A,18 ,/0 87,2 B,A3 63 P84 0,98 46 74,8 7,80 70 70,2 7,21 .66
PLYT- I VIS B T S £ ) 52,9 A,05 54 A3,9 84,02 ,68 73,8 7,37 42 71,0 8,22 84 84,7 7,18 .89
sHuE 79,1 8,27 L 34 76,3 Aod8  J09 79,8 9,20 B89 88,7 7,78 3% 64,3 8,74 4 87,0 7:84 1,13
BASPL IN2,9 7,17 ,3» 1U3.4 7,43 L38 108,0 8,22 ,87 102,¢ 7,80 3 103,80 7,97 .4 10,3 7,78 48
NUNS  BGém B8, MICRUPNONES S0 DESNEES BELEN WINOTIP»
MIKE 1, 30 DE® APT MIKE 8, 48 DEQ MIKE 3, #0 DEG KIKE &, 75 DE® MIKE 8, 82,5 DLO AFT OF NOSE
318 04,3 7,88 4o 89,7 8400 39 92,4 3,23 20 94,7 8,73 ,48 5.9 5,87 38
830 83,4 7,85 44 88,2 8,00 L7 90,3 8,14 L2 92,8 8,62 49 2,7 8,19 %58
1880 78,0 8,08 B¢ 84,0 8i8e 01 6.7 3,31 39 9f,1 9,02 ,48 92,2 9,07 ,69
WBUD 74,0 B4R G40 81,8 8,901 L38 84,5 8,88 .22 87,7 9,40 ,33 87,7 8,98 .43
000 8,18 8y 774 48 77,3 7,98 8¢ .06 33 «08

30 0
VASRL 12,2 0.87 i $ubet .28 106,85 6,86 .09 100,80 7,20 .28 107.9 7,32 .3

NIXE &, 90 DEB AFT MINZ 7, 07,0 UEG  MIXZ 5, 108 DE3 HIKE ¥, 120 DES MIKE 1U, $30 DEG®  MIKE 11, 180 OR®

518 8,0 8,40 47 .6 916 L6 08,9 9,61 ,B4 98,1 9,00 ,38 7.81 .49 . «00 LU0
830 98,5 7,83 M4 5.1 8089 L12 98,3 8,78 ,80 7.80 82 7.3 40 W0 L00 ,00
1280 91,1 8§,83 ;0¢ 93,7 8,07 .18 03,4 9,38 N2 Tol8 (43 8,24 B2 «0 oV L,00
2800 80,1 8,43 34 90,0 4,02 .1¢ 89,8 9,18 48 7.93 L34 8,13 .8 ‘ 400,00

3.4 8,08 0V 88,1 9,00 ,LU4 84,9 8,01 38 79,2 8,08 ,86

$0U [ 3 8,88 .87 «0 00 ,L00
SASPL 107,02 7,04 03 108,86 771 U8 108,09 5,046 ¥ 108,2 7.80 .39

8,17 33 «0 400 ,00

WUNE  570e 877, MIURUPHONES Q0 DEGKEES BELON WNINGYIPs

WiXE 1, 30 UDEW AFT MIKE 2, 4% yts MIKF 3, 60 DEG WIKE ¢, 78 DE8 HiKE 8, ¥2.U DL® AFY OF NesE
318 87,3 7,53 L7 Y08 7,28 14 83,7 7,28 L,24 98,7 8,18 .48 98,9 8,40 30
530 81,5 7,38 ,3% 87,9 8,14 L33 89,2 7,82 ,28 93.u 8,43 .08 V4.3 8,80 4B
12%0 T7e1 7,72 82 43,6 8,89 42 85,4 8,22 .2 91,8 9,13 38 93,2 9,02 L13
2500 72,9 8,13 3 80,8 907 .30 83,2 8,76 ,18 86,9 8,04 ,19 87,8 9,08 ,24
8nud 67,1 8,98 ,L17 78,7 9442 29 78,1 B33 L1 81,6 9,18 ,29 83,3 9.28 .34
YABPL 03,8 6,46 2} 1UB.3 A, 38 40 IN7,3 6,13 ,13 110,0 8,82 ,2¢ 109,4 6,82 ,2¢

MIKE 5, 90 DEH AFY MiKE 7, 97,8 UESQ MIKE 8, 103 DES PIKE 9, $120 DES MIKE U, 138 DL@ MIKE 11, 18U DEG

s 08,0 7,97 Li7 Y74 To73 L4 97.2 7,86 .59 98,2 8,38 L33 88,8 7,18 37 +0 400 ,00
440 93,3 8,27 47 Y41 8,34 (U8 $5,3 8,34 30 90,8 7,89 ,21 8.6 7,27 .3 «0 o0 ,00
1250 90,9 8,60 Li¥ V1.7 8.94 L34 62,2 8,98 41 86,6 7,90 ,08 80,8 7,88 21 0 400 00
4500 A7.9 8,74 ,L03 86,7 8:32 419 88,8 8,74 48 82,6 7,48 22 76,0 7,71 29 «0 {00 ,00
3000 82,1 8,12 .1d 81,9 8,46 18 82,9 8,30 ,L38 7.8 7481 ,29 68,2 F.2b 31 +0 {00 00
YiNPL 108,85 6,14 18 1U7.4 5,99 L82 108,2 8,43 .30 108,7 7,04 ,28 106.9 7,26 ,32 +0 §0o0 ,00

®IINS  57Ne 877, MICRUPHUNES 30 DEOWEES HELON WINGY|Pw

KIKE 1, 30 UEQ AFT MIKE 2, 4% LEJ MIKE X, 860 DNES FIXE 4, 73 DB MIKE B, 82,5 DES AFT OF NOBE
s R3,3 7,72 %/ 87.9 7.93 .20 K8, 9 7,38 ,29 94,1 8.48 19 98,7 8,02 ,ib
840 T7.5 7,26 ,%a 48.1 8,01 .%2 88,8 8,07 ,45 91,6 8.78 L4} 90,3 8,38 ,B¢
1250 73,0 7,852 L8u /9.7 8,35 .38 81, 8,14 32 87,6 K. 98 .17 89,0 9,11 .3
«%00 AG,0 A, 40 .3y 76,4 8,64 .46 79,3 8,57 .3 83,8 8,98 338 83,1 5,88 38
H0uD Al.2 8,71 .29 7.4 Re92  L,4% 71,3 8,08 ,13 77,0 9.26 L34 77.4 8,43 89
BASPL 99,2 6,94 L1b 1U2.2 8,82 .23 10t.% 6,39 ,08 104,4 8,80 ,24 103.7 8,70 .40

MIXKE 6, 90 OEY AFT *={KE 7, 97,8 uE@ HIXE B, 195 DNES MIKE ¥, 120 BEG MIXKE §u, 138 DEQ MIKE 11, 18U DES

318 94,5 5,40 37 V4.5 8,39 L7 93,3 8,35 L7 84,8 6,41 02 83.7 8,70 1% 70.8 5,44 87
A0 RO, 4 8,14 (38 88,1 ALIU .47 87,8 7,78 .88 8f,U A, 88 51 8C.a 7,40 .84 76,4 8,4% 42
1250 Ar,t A, 76 32 57.8 9.22 .28 A7.0 9,13 .03 77,0 7.67 .33 75,0 8,04 ,58 872;7 85,87 38
PLIT R2,7 8,28 L33 ¥3,0 8,89 ,L38 82,4 8,57 44 73.5 7.5¢ ,40 70,0 [T 1) 82.1 85,09 Y7
sanG 77,9 8,04 36 77.7 2,99 .46 78,7 V.11 .54 88,7 7.61 ,3%6 Uy L3 83,7 8.73 .44
vANPL 103,.3 8,77 .20 104,3 7,37 .38 104,88 7,63 ,3a 103,18 7,33 .21 102.,8 7,27 .13 97.6 6423 .43

A-35
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MID

FREQr  SPLe EXPe SPLe EXP. ' SPLy EXPs SPL» EXP. SPLe EXPe SPLe EXP,
/3 250 OF SCAT- 280 OF S(AT- 250 OF SCAT= 250 OF SCAT=- 280 OF SCAT= 250 OF SCAT~

oCT  W/S VO TER M/8 Vo TER M/S Vo TER M/S W TER uss vy TER M/ vJ TER
KUNG  B78e BAGs, MICRYPHONEN 90 DEGRELS BELON WINOTIPe

MIKE 1, 30 DE@ AFT MIXE T, 48 DLe RIKE 3, 60 IS riXg 4, 73 pRO NIKE B, 88,0 MO 4FT 07 nONE
318 90,8 7,41 L2V $8.2 8,06 429 08,8 7.03 L3¢ 108.4 7,84 71 102,7 8,44 .21
630 86,8 7,84 32 ve.2 .18 97,0 8,17 06 98,2 0,08 97 90,8 8,87 .0
1250 80,1 7,78 L7 8.8 o34 ., 8,30 04 R4 $.88  L4d 33,8 V.9
48U0 V1.9 6,18 r2 78.5 6421 1.0 80,4 5,83 1,08 32,9 4,10 26 84,9 8,88 08

sOUD 87,3 8,48 88 78,9 8494 44 77,1 8,30 LD 80,6 8,79 67 3.3 %,18 ¥
PASPL 102,4 8,00 ,23 1U7.0 6,62 .20 107,8 8,03 .i¢ 110,0 s,10 ,88 110,7 0,72 L2

MIKE 8, 90 DE® APY MNIXE 7, 87, L9 RIKE 8, 108 DEV hiXE v, 120 DES HIXE tu, 138 BRSO NEIRE 11, 100 DGO

318 100, 7,23 28 10,4 7,42 L49 09,1 7,60 88 96,0 7,38 ,28 80,2 0 08
630 87,8 7,70 ,32 96,8 7371 91 (1 .80 0,1 721 L3 87,1 «0 (e
1R800 2,2 3,80 33 8483 .49 «0 g1 82,8 7,77 .t [T 8
I600  A4,N 6,22 L6 U3 24 [T N ] 33 80,8 8,80 .78 73.9 0 408
SOUD  A2,9 8,38 04 a7 8,77 L8 84,8 72 78,8 7470 ,30 70,8 0 400
BASPL 108,58 8,17 L11 1U8,2 8,23 .55 100.9 8,19 .02 108,80 8470 16 10,9 i e
HUNS 578« 388, MIURYPHONES 30 DESREES BELEN NWINSTIPa
MIKE {, 30 DEv AFT NIKE 2, 40 LEG NIKE 3, 60 DE® niXe 4, 7s ote HIKE 8, 82,8:DES ATY OF weSL

318 8A,2 7,04 .29 V0.4 7,48 L84 90,6 0,08 L1V 93,8 7,38 .09 94,2 7,80 41

630 82,3 7,48 L29 87,4 7,37 .47 R8,1 7.6 14 91,6 7,98 ,26 91,0 2,90 L44

1250 74,9 7,30 L4 51,8 7.7¢ .37 83,1 7,68 29 88,2 8,03 43 88,3 8,87 .3
dNu0 87,0 8,26 92 74,2 5,99 78 78,3 6,88 81 81,9 7.47 .88 81,4 7,48 1,48
BOUN AL A 8,82 42 72,3 8,73 32 73,3 8,18 08 78,5 9,19 ,20 78,9 8,84 40

VASPL 08,0 5,12 18 tul,0 8,06 .21 1n0,8 8,77 ,08 103,86 6,41 18 103,1 0,30 ,48
MIKE 8, 90 DEW aAFT MIXE 7, 97,5 0¥ MIKE &, 103 DEG miXE @, 130 DES NikE 30, 138 Dae RIKE 15, 180 DES

318 91,3 8,73 L4 V1.3 A.83 79 90,3 6,84 ,40 86,3 6,34 ,38 87,9 6,99 ,ip 87,8 6477 43
830  A8,8 6,99 88,7 8,98 71 88,8 6,58 84 83,6 6,93 .20 3,08 .14 Rayl 7in8 18
12%0 88,1 7,79 58,6 7,86 88 AS, 8 7,80 .92 77.8 7,06 ,L39 7.7 .0 70,1 731 .10
4500 79,8 5,88 79.1 8,28 .90 78,8 8,73 82 V1.1 4,88 98 4,38 5,40 714 409 .82
v04n 78,3 7,83 76,5 8,32 1,07 o 69,9 7,64 ,24 ® 8,8 N 48,0 3iD® 4

14
ASPL 1N2,0 8,12 1U2,4 8,48 .43 102,6 8,88 L34 101,84 4,84 ,28 ToA3 1 108,00 7i¥?

RUNS  BB6«~ P68, MICRUPNINES S0 NEGREES BELEN WINGTIPe

‘MIRE 1, 3ID DE® AFY MIKE 2, 48 DEW MIXE 3, 80 DEG HIKE 4, 73 o9 WIKE 8, 52,8 DEQ AFT oF nesg
318 6,6 43 20 90,7 6,34 .42 93,0 6,41 49 97,9 7,33 ,07 98,3 7,99 .08
30 I 7, «n 1. 3 .18 9,4 7,84 3} 95,7 8,48 48 95,1 8,88 ,42
12850 78.0 7,08 .43 85,0 8,49 .34 86,8 8,47 17 91,9 §,22 ,1% 92,1 9,30 ,0¢
s8uo Téeh 9,07 30 81,2 9,30 1?7 82,8 8,70 LIt 85,9 4,93 .14 87,1 9,38 L34
sog0e 88,9 9,33 L8 78,8 0,87 .20 76,8 8,83 L1t 20,8 9,.i8 L33 2,8 9,48 L34

VASPL 102,2 8,38 ,1U 108,14 8,00 .17 108.8 8,03 14 109,4 8,25 ,43 109,85 6,581 L1}
KIKE &, 90 DE8 AFY WiKE 7, $7,.b DES MIXE §, 108 DEB rIXE ¥, 120 DEG nIKE fu, 338 DEe HIXE 11, 18U O

38 07,4 7,38 Lla 98,7 7i04 .38 98,3 7,18 76 96,8 7.61 L17 94,0 2,70 2} t,26 L84
830 4.7 5,34 14 Va,4 8031 L64 23,9 7.02 .8 93,7 K19 ,26 91,7 8,43 ,08 7420 L18
1280 0,7 8,81 Li2 41,0 S.88 47 81,5 8,88 60 79,0 8,30 ,04 85,3 8,30 29 7i82 A2
8060 .4 1 L1 . 86,3 Bi88 L3868 87,7 8,73 38 45,6 8,44 2% 81,7 8,48 L3¢ 743 28
L 1.1 A2, 0 3 L08 81,0 8,49 43 82,7 8,83 49 79,8 8,11 L1t 74,3 8,48 30 Ti49 &)
SABPL 108,1 8,07 12 1us,4 8,02 .39 108,41 8,00 70 108,9 v,19 ,08 108,98 6,48 08 90,1 6,88 17
NUNE 590« 897, NICRUPHONES 90 DESHEES ACLON NINBYIPw
MIKE §, 30 DE® AFT MIXZ 2, 48 DER WIKE 3, 60 DEG rIKE 4, 7% pEe MIKE B, 82,5 DEO AFY OF wNoSF

315 89,1 §,72 ,LOb V3.3 6,79 34 96,8 6,37 ,2u 98,3 5,27 43 100,0 7,23 18

#30 82,6 8,28 ;07 49,3 7,03 .43 90,9 7,14 09 93.8 7,88 30 94,0 7,82 .2

1250 78,9 7,78 G20 86,0 8,28 .50 R7,4 8,486 ,29 91,1 8,74 48 93,0 9,27 40

4500 73,8 8,38 L0V 81,9 8,95 .34 83,7 8,71 24 86,0 8,664 38 87.2 9,07 U

8OO0 86,8 8,67 id 77.0 9,17 o3} 77,8 9,00 28 80,8 8,90 41 83,3 9,31 L3

YASPL 102,98 8,13 38 1U8,% A 81 413 108,85 0,235 .04 109.9 6,13 ,43 110,3 6,40 ,18

MIXE &, 90 DEW APT MIKE 7, 97, LEY FIXE &, 103 DES HIXE 9, 120 DEQ MIKE 1u, 138 LE® MIKE 11, 183 DES

e 97.8 8,72 18 V7.8 4,73 L34 $7.1 7.05 39 94,1 #,83 L34 87,7 D, 84,29 +0 .00 LU0
830 93,4 7,46 .3b $3.7 7438 418 94,3 7.81 30 89,2 6,80 ,23 85,0 b,39 ,28 U 400 LU0
1250 Q1.1 8,47 417 90,7 8,31 %! V0.9 B.41 44 88,2 7.6t L11 81,0 7,94 L3I0 «0 fou go0n
28u0 87.3 8,83 L,2v B7.2 8,82 .49 AT.7 8.42 12 82,7 7.53 ,u7 To,s 2,87 O «0  jou ,Un
8000 82,5 8,43 ,23 .4 8,38 L9 83,0 3,43 ,04 78,2 7,71 L08 69,9 /.75 .13 <0 400 00
CASPL 10A,5 3,87 OV 197.7 568 .51 1n7,9 5,88 39 108,07 A. 83 ,17 1US,4 8,986 .0 «0 W00 Luo

TABLE A-II.~ CONTINUED.
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MID .

FRE@s SPLe EXPe sPL» EXP, ' SPLs EXPe $PLs EXP. SPLs EXP. SPLe EXP,
1/3 250 OF SCAT~ 280 OF SCAT= 250 OF G§CAT= 250 OF SCAT= 258 OF SCAT~ 850 OF SCAT~
6CT  M/S  VJ  TER M/6 VU TER /S VU TER M/S  VJ  TER R/8 VvJ TER M/5 VW TER
NUNS +590w 597, MICRUPHONEY 30 DEGHEED BELON MINGTIPw
WIKE 1, 30 OEd AFT MIXKE 2, 48 DES WIKE 3, 60 DES NIKE 4, 7S DE8 MIKE B, 82,8 DES AFY F wNeBt

315 85,7 6,87 31 49,2 7,10 .48 80,8 7,07 39 7.80 ,30 7.02 22

830 AN, 7,12 53 86,0 7,31 48 88,2 7,38 Li1 Te74 37 s,u

1250 74,1 7,62 ,8) 41,1 8,23 .92 83,7 8,80 Li8 8,78 28 wus

¢BUC  AG,2 8,20 BV 77,1 8,78 73 80,2 8,30 .21 8,93 ,2¢ 573

20U0 81,7 A,86 ,3b 70,6 8,81 ,72 73.3 8,30 21 8,08 L3¢ 03

BABPL 97,4 6,38 i1 1U0.4 8,01 82 101,41 8,93 04 6,00 24 .0

HIKE 6, 90 DEw AFT M(XE 7, 97,5 UBG  WIKE s, 308 DG nIKE 9, 1g0 DEG nIKE fU, 138 DEG  MIKE 1§, 180 DEG

318 94,8 7,857 02 Y4.8 7,89 L12 2.1 5,97 .27 83,9 8.82 ,10 80,9 0,79 L6 7.08 40
630 Q0,1 7,85 Li7 28,9 7.69 L12 89,1 7,26 .21 82,4 6,38 3¢ 84,8 7480 79
1250 R&,7 8,91 20 88,7 8ilu 11 87,9 8,46 W7 78,6 7,33 48 70,7 Seil 70
8O0 Ré,B K85 0% 84,5 8,90 L9 84,4 8,87 18 73,8 iR 46 74,0 sit8 32

S0UD 79,9 8,70 00 79.6 9418 428 80.3 4,78 41 89,0 7,28 47 7,1
PAEPL 103,77 8,46 19 fud, 1 4,99 L1t 103,6 6,03 ,14 105,0 8,48 18 103.7 7.34 .60

. e =y -

sigl 76
.82 30

HUNG  Boge 600, WICROPHONES 30 DESRECS BELOK WINGYIP '

HINE 3, 30 BE® APT NIKE 2, 48 LEe NIKE 3, 60 BES RIKE 4, 73 oS MIKE §, 82,5 DE@ APY oF NOSE
1ne i3 ¥8e8 $i79 o34 9.4 #,66 31 100.8 8,81 ,43 23
830 1 +26 3.6 47 R V78 12 20
1880 31 .29 1 «0 93,8 8,40 20 W30
oo oty «20 06,7 524 0,0 $  J18 3.1
soun 13 40,0 ®i4a8 L22 80,2 07 3. 20 83,7 ¢,33 1%

L3 7 1]
GABPL 103,86 5,00 .42 107.7 8.98 .24 108.9 207 150,85 .04 18 10,4 0,87 27

MIKE 8, 90 OEs AFY WINE 7, 97,8 DBV NiKE 5, 108 DR nixg 9, izo DK WIKE $U, 138 BEG  WIKK 1t) 180 DR

318 87,8 6,88 28 Ped G368 74 6.8 0,42 .00 93,8 S.85 ,24 88,0 o,U4 03 +0 00 .00
V4,4 7,99 08 ¥, 8 7,48 L36 94,3 7,44 30 20,3 6,83 ,10 88,8 7,13 8% «0 80 .00
2,6 8,00 07 91,8 8439 .97 M, 8,47 02 88,0 8,17 L3¢ 44,0 3,28 .30 +0 00 ,00
$18 88,1 0.8 ¢ 88,2 8,47 02 84,0 838 ,00 78.4 7,50 ;682 * o0 ,00
38 88,8 408 74 83,7 8,81 48 78,0 8.1y .11 2 .84 +0 00 LU0
+0® 10,6 8,22 ,98 108,0 8,4t 40 107,0 6,43 30 A7 L4 +0 j0u ,00
. - ' . R ' : .
- i | i . L.
NUNS  SORe 805, MIUCRYPHBNES 30 DEGREES RELON WINGTIPe
HINE 1, 30 UEG AFT MIKE 2, 45 bEY HIKE 3, A0 NES FIKE 4, 78 DEG MIKE 8, 52,8 DE® AFY oF NoOSE
318 A7,1 6,44 3D Y04 Be61 L 30 90,5 0,18 ,08 Q4,4 6,78 27 94,3 s, 89 08
830  Aj,8 7,04 44 88.2 7.80 .29 RA.9 7,88 ,29 91,2 7,83 L34 91,2 7,08 48
1250 79,8 8,04 .88 83,4 B, 40 89 AS.8 8,37 ,29 90,1 8,91 L34 [ s 39
2500 70,9 5,80 50 79.3 8,91 49 A3,2 #,73 L)1 86,1 9.21 34 ? 14 3
[Je2¢14] 42,2 8,92 b0 /3.1 9.20 W81 75.2 8,30 .21 79,7 9,21 .83 79,9 9,08 L0
PASPL 99,2 6,14 ,2¢ 12,8 5,99 ,29 102.8 5,76 ,U% 104,48 8,27 26 103.7 0,38 .28

MIKE &, 90 DEYU AFT MIKE 7, 97,8 nEU MIKE 8, 103 DEG rIKE v, 120 DEG@ HIKE jU, 138 DEa nIKE 11, 180 DEG

318 93,0 6,68 L3¢ Y4,8 T.43 .48 93.8 8,78 24 84,9 3,88 ,IA 88,0 5,04 ,08 84,9 6,08 .23

A30 A9,7 7,27 L1t 90,3 7.6% L2606 Q0.1 7,38 L35 83,6 6,42 L3O 83,4 7,U4 L84 822 7,07 L33

12%0 R7,9 8,49 ,21 YU,1 921 .45 80,0 v,18 37 81,4 7.88 ,87 80,8 8,48 .%59 T84S 8417 L34

PLI) 83,7 8,46 L1a 88,2 A0 .49 Bé.b B, 48 44 83,5 9,41 3,89 78.2 8,30 %2 70,8 7i89 .02

S0U0  PALS 8,39 L,2¢ 80,4 0,33 49 80,4 8,86 .82 T1.4 7.60 .30 69,0 8,48 LUy 42,0 788 .88

PABPL 102,88 6,20 .14 1U4,4 6,98 32 104,0 6,953 .28 101,1 &.82 ,1it 105.0 8,91 .33 98,9 $470 .08
»

RUNG  $06= $13, RICREPHONES 90 DESREES BELOX wINGTIP.

next &, 30 BES AFT MKk 2, 4% VEW HIKE 3, &0 DES niKE 4, 79 pEo MIKE 8, 42,8 DES AFY OF wosE
S 01,7 6,03 24 96,8 7,34 L34 100.3 8,36 ,82  100,2 5,93 ,89 99,5 6,30 32
30 87,5 7.10 ,04¢ V4.9 7,28 L3¢ 5,8 7,33 .23 96,5 7,40 ,24 7.2 .17
1960 81,0 7,78 .29 .38 1,1 8,51 L33 83,1 8.70 .42 (Y a8
Tasoo  71.3 8,80 e 1,00 7.13 L84 84,2 418,80 8,7 8
soud 66,3 7,048 ;14 77.8 7 31 78,9 7,65 ,i8 81,8 8,3¢ ,81 83,9 08
VABPL 103.3 5,88 22 1U8.0 B.01 .24  109,1 5,61 .42 110,3 5.95 36 - 110, .2

NIKEZ 8, 80 BES AFT MIKE 7, 97,5 DKV niKeE s, 108 o6 PIKE ¥, 120 DES HIXE U, 138 DEG MIKE 11, 180 DEO

318 [T Y1) 8.2 5.98 .32 97,6 6,16 38 92,7 $,03 ,08 89,0 s,U) 83 .0 00 ,00
830 94,9 7,00 .2 98,4 748 32 04,46 6,97 27 - 69,8 b.858 Lt 48,2 7.31 .21 i6 00 00
1250 92,0 8,34 it 98,3 798 .dé 2,2 8,17 81 87,6 7.82 ,L,07 84,3 3,02 42 +0 {00 ,00
2800 84,2 §,84 1,21 83,3 813 o8 83,8 8,42 .71 70,7 8,49 38 74,9 0,38 1,34 «0 {00 LU0
BOUD 82,3 7,78 L20 88,6 7,99 .46 83,0 7,69 ,67 77,0 8,78 .03 75,9 0,78 L3¢ .0 00 ,00
BASPL 108,7 1 .8 1U9,0 8,01 .37 8,28 38 106,8 6473 37 104,2 0.82 .2 +0 00 L00

TABLE A-II.- CONTINUED.
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MID

FREG» SPLr EXPe SPLe EXPs ) SPLs EXPW SPL) EXP. SPLe EXPe SPL» EXP,
/3 250 OF SCAT- 260 OF SCAT- €50 OF SCAT= 250 OF SCAT= 450 OF SCAT- a50 OF SCAT-
0CT M/S VU TER M/8 Vo TER M/S VU TER M/S  vd TER M/S  VJ  TER #/8 v TER

KUNS  806= 613, MICRUPHONES 30 NEONEES BELAW NINBT|Pe

MIKE 1, 30 DE9 AFT MIKE 2, 45 DEW NIKE 3, 60 DL HIKE 4y 75 O¥Q HIKE B, 82,8 DR AFY ¥F NOSE
318 88,1 8,81 ;27 91,8 6,80 L1 91,6 6,28 27 98,1 6,62 ,28 94,7 8,71 37
830 83,7 7,14 28 89,4 7,31 .47 89,8 7,13 48 91,3 7,48 L20 1,4 7,27 82
1380 T6,8 7,84 B4 84,0 7.902 43 85,6 7,84 30 89,3 8,23 .17 88,4 8,10 ,20
2800 AB,1 8,38 .o 74,8 5,28 1.80 R1,2 5,93 89 84,0 7,87 .68 3 L0
BoUD 81,3 7,21 2 71.3 7412 W20 78,1 7,32 L34 79,8 8,71 29 79.5 8,46 .40

BARPL 98,7 3,83 .33 102,0 3,88 40 102,3 3,48 08 104,8 6,19 ,23 104,0 8,30 .3

MIXE &, 90 DEv AFT NIKE 7, 97,0 DEG nIKE 8, 108 DEQ HIKE ¥, 120 DEG MIKE iU, 138 Die MIRE 1%, 18C DES

s 92.8 6,26 io Va8 7,08 44 93,9 5,70 37 84,7 4,88 L34 86,5 5,88 ,27 7.3 .18
830 0.0 6,78 1B Tel7 438 29,8 0,70 19 83,4 8,90 N 84,3 6,80 it 7.8 32
1280 88,1 8,08 ,i2 4,38 40 88,4 g 79,8 8,88 .97 .7 7.8 N 8407 14
asuo A1.9 6,64 80 7,38 64 2,7 80 7.9 4,33 1,34 V1.4 4,30 §,61 8,00 1.22
soug 78,8 7,70 L1 .37 22 RO.0 8,11 44 68,9 8,74 ,40 88,0 8,78 My 7is2 30
BAgPL 102,7 3,0% 1 6,02 80 103,90 6,78 22 98,7 6,17 101.0 o, 82 23 7i38  L14
o~
HUNS 814w 817, MILREPHONEN 90 DNEGREES BELON WINGYIPw .\
MIKE §, 30 VEV AFT MIXE 2, 45 DEQ MIKE 3, AG NES HIKE 4, 73 DEB HINE B, 82,8 DLG AFY OF NeSE

38 90,2 7,86 ,4e 7.4 7495 .38 08,4 7,10 L,03 102,% 8,18 ,04 100,8 7,94 32

430 B7.1 7,71 L3 98,3 A0 (27 96,5 7,82 .3 100,2 A,88 .29 99,3 ¥,34 L14

1280 Bi,3 7,99 L3 B8.5 8.36 .28 A9,0 8,29 .22 93,0 8,9% .29 93.2 #.87 27

ase0 T2.4 6,47, 62 79,8 4,62 .94 81.8 8,39 87 84,8 7,04 .39 83,6 7,38 .87

8000 87,7 8,88 iy 76,9 8,98 24 7743 8,37 10 82,2 V39,39 82,8 9,386 ,12

WABPL 102,46 8,17 ,07 1us,8 A,31 .1t 108,0 8,17 ,03 110,35 8,80 33 109,06 8,99 13

MIKg &, 90 DEB AFY MIKE 7, $7,3 Nty WIKF 8, 108 pES nIKE 9, 120 DEO MIKE fu, {35 DEQ NiKE 11, 18U DES

318 98,9 7,258 ;0¥ 1U0e1 7.50 .18 99,4 7,88 3 95,4 7,70 20 89,3 7,30 3o .0 ,00 ,00
830 97.8 7,802 ,23 V7.4 7,70 48 4.2 8,97 ,27 89,8 7,12 .2 86.2 7,17 L34 «0 409 ,0n
1890 91,2 8,34 11 92.3 8.38 .30 Q1,2 7,96 B3 86,0 2,57 ,02 83.0 7,70 ,04 o0 §oU  Lun
4800 25,1 8,68 50 83,4 6,80 .20 Ad.6 5,09 33U 79,4 8,58 ,e8 79,2 3,81 83 D L00  L0n
sou0 B2,1 8,44 20 82,3 A,83 .74 83,0 8,39 ,83 78,4 TuB1 N3 73.1 .33 L1 «0 {au G no
PABPL 1D8,2 $,4% ,L02 JUB.S 6.84 L43 108,3 5,68 L35 107,8 7.40 ,2% 107.4 7,91 ,t8 «0 00 .On

NUNS  888= 673, MIURUPHINES 90D DEOREES BLLOW WINQTIPe

HiKe {, 30 GE¢ AFY RIKE 2, 45 DEM MWIXF 3, AU nER PIKE 4, 75 DES MIKE 8, 52,0 DeS AFY BF WOSE
318 84,9 7,82 L3V 49,0 7,89 .37 90,4 7,62 ,23 94,8 8,60 ,42. 4.7 8,06 L84
830 80,4 7,18 L2u 59,3 7.88 60 88,2 7,78 ,0e 90,9 8,23 .17 92,0 8,42 40
1290 Y7.,2 7,7% 27 82,8 A48 83 85,2 8,27 44 90,8 9,20 L4 91,8 9,43 27
2300 73,8 8,83 .20 8.8 8.73 L84 2.8 8,352 .09 86,3 9,08 L18 86,8 9,07 37
BOUD 86,8 6,98 24 7243 8471 o488 A4 22 BG,3 9,48 ,23 B1.7 V,19 19
vasPL 102,9 8,00 3» 1UB.0 8,70 Lu4 108.1 6,87 ,i8 107,7 7,44 ,21 107,4 7,38 ,ip

MIKE 8, 90 DES AFT HMIKE 7, 97.5 nEG MIXF &, 108 L6 FikE ¥, 1260 DEQ MIXE 10, 135 DRG  NIXE i, 1BO DES

s 04,8 8,31 L1} V6.9 A,78 L3I0 98,8 v,21 ,3e 98,3 9,44 .47 8640 7,18 ,29 «0  L00 LU0
630 92,1 8,01 L19 93.8 8,80 .32 94,8 8,64 38 90,2 7.88 ,i8 83,2 5,8 39 «0 400 00
1230 91,2 9,08 L1323 92.3 9,29 .18 9249 9,34 ,25 86,3 8,22 ,14 80,1 7,70 ,29 +0 ,00 ,00
28uo 88,8 8,63 ;04 87.8 8,84 .19 29,5 9,19 ,20 A28 8,11 L1 Té.U 7,88 3B «0 t0u ,O0n
000 AO,S 8,43 L3V 82.8 9.20 .20 83,3 3,00 47 76,4 3,00 L24 70.4 8,Uuy 47 «0 WU 80
BASPL 108,58 5,98 L0 106.8 7,21 L23 107.,6 7,54 L34 1u8,0 8,07 ,18 107.0 8,20 ,2» {0 400 N0

NUHE 888« 873, MICRUPHENES 3D NEOREES BELON WINBTIP.

Mixg 1, 30 DEg AFY MiXE 2, 485 pEw nikE 3, 80 DEg PIKE 4, 75 DEg HIKE 8, 82.5 DEQ AFY OF WOsE
ne an,3 7,82 ;32 8,1 7i%a 82 88,1 7,13 10 90,9 3,44 21 $0.1 7,96 ,i1
£30 75,2 6,81 ;67 42,3 V.48 LS8 AS,.1 7,85 40 87,6 8,14 ,32 87.8 7,08 48
1280 Ti1,6 8,97 L83 78,2 B.02 %0 Bl.7 8,18 ,21 88,4 4,96 L3 86.4 8,54 ,28
2%u0 88,1 8,13 a0 78,4 R.03 L4 78,8 8,18 21 81,7 8,72 ,23 80,9 8,233 L1V
5000 80,1 8,80 L34 08,0 8,77 .22 7i1.2 8,28 ,22 75,0 8.81 ,42 74i0 7,98 L4}

wASPL 97,7 8,98 08 187 6473 14 101,0 8,34 L,37 101,7 8.88 16 10047 B,081 12
NiXg 6, 90 OEu aFY NIKE 7, 97,0 DEW NIXKE 8, 108 DEG KIKE ¥, 120 DEQ nikE ju, 3138 DEQ MIKE 11y 18U LEQ

318 91,8 8,14 L,18 V2.9 A4y 29 9L,7 7.88 38 79.8 5,77 .42 79.4 7,01 28 T84 7447 28
630 87,4 7,48 08 87,0 7421 .38 85,7 6,98 B84 76,0 5,88 57 73.8 6,24 L84 71.8 8,71 02
1250 85,9 8,20 ;28 0.8 8,75 L2% 87,0 8,70 43 78,4 8,88 43 T1a7 7,87 89 68,3 7,80 ,B8
48u0  AL,4 8,10 1V 72,5 8,39 ,24 82,1 3,03 ,22 71,8 6,88 30 68,3 7,94 19 64,5 8i09 .83
U0 73,8 8,10 LU 78,7 8468 32 77,5 6,44 38 65,8 6,80 ,38 1.9 8,23 .82 84,8 7478 .09
PASPL 101,85 &,93 14 1UR.9 Y81 19 104,0 7,83 L33 101.8 7.77 .07 101.1 7,01 .21 99,7 $.20 ,13

TABLE A-II.- CONTINUED.
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M1D

FREG) SPL+ EXPs SPLy EXP, ' SPLs EXPs
/3 250 OF SCAT- 280 OF SCAT= £50 OF SCAT~
ocT M/S \ TER /S Vo TER M/S Vo TER
NiINS  878= 679, MILRUPHONEY 90 DEQGREES BELON WINGYIPw
MNIXE §, 30 DES aFT M{KE 2, 48 DEG HIKE 3, 60 DEG
s 91,4 7,81 L34 97.3 7.82 .87 98,3 6,30 A4
a0 A5,0 6,97 3% 93,0 7,73 .12 04,7 7,60 .32
12%0 78,7 8,08 2V 86,3 8,37 .22 BB, K, 80 14
4300 69,1 3,39 1,48 77.6 4,33 .92 AN,7 8,15 ,L,97
snun Bd,7 7,37  L3b 78,3 7.86 ,36 76,1 7,38 4
VASPL tN2,0 8,28 L17 16,3 6,82 .24 108,7 6,36 ,03
MIKE 6, 90 DEW aFT FMIKE 7, 97,5 DES  mixE &, 108 DES
318 9n,9 A,B0 L1y VB, G A, 84 ,40 97.8 8,80 L34
850 94,7 7,43 L2 V4,2 T,17 4% 93.8 7,23 ,32
1240 AN, 9 A, 48 L1y vi,5 8,81 L% 90,4 7,90 L34
4800 A2,8 5,49 1,19 81,8 d,72 .98 A2,8 B,17 I
BOUN 70,5 7,66 .2y RU,2 7,86 /3 At 1 7,80 %8
wASPL 170,58 8,11 LNy 1U8,.A 6,00 L83 InA,? 6,11 ,61
WINS  AANe 684, MIURDPMBNEY UD NEGHEES HELSK WINGTIPe
MIKE §, 3U DEU AFT MIKE 2, 43 DEW MIKF 3, D NEB
318 3N.0 11e* 38,0 V7.1 7.52 (44 9R.Y h,18  ,68
LX) 20,3 10,0 12, Y3.0 T.87 o981 Q8,2 7,60 .12
1250 29,0 10, 12, E8,8 7,93 .40 AB,8 8,22 ,27
%90 2747 10e% 172.» 78,0 8,00 N6 B1,9 8,33 (,U8
snun 23,9 B,A8 U, 18,0 710,54 76,0 H,91 .29
BABPL  JAL0 Jd.% 1n.w 1UR 4 8,37 18 108,46 6,19 17
HIXKE 8, 0 UVEU AFY MIKE 7, 97,5 nEG niIKF A, 108 NFO
318 Qa,8 6,38 L1V ¥9.5 K76 L 47 89,5 7,32 LV
850 9,1 7,34 i V5,5 7,52 .52 94,0 T2 10
1250 93,8 8,85 ,0n .3 R.21 .64 92,3 8,83 ,1b
2%u0 43,7 5,57 1,10 33,1 5,07 G99 RE,t H,78 1,18
LU AN,E 7,46 22 Bileb 7.28 .79 R2.7 7,82 ,32
wASPL 1N9,5 5,92 L0v 1UBL7 S.88 .45 INg,7 8,40 L26
®UNS  585» A86, MICRUPHUNES 90 NEOKEES AELOW WINGT!Pe
MIKE- 1, 30 VEY AFY M(XE 2, 45 LEB niKF ¥, 60 DEG
318 .0 .00 L0v 88,9 7,86 17 01,4 7,83 24
as0 0 L0G ,0u 48,2 7.53 .88 89.2 7,93 L,
1280 N 00 L0u 2.6 8,22 .84 R6,3 B8.48 24
2800 WD 00 L0u 79,8 A, 73 54 ALLO 8,88 ,23
0] PSS 1 . 1) 74,1 9,08 .90 78,7 8,353 i8¢
BASPL o0 LU0 DU U488 6,25 .23 106,5 6,48 {4
MIKE 6, 90 DEG aFY HIKE 7, 97,5 DEG  WIXF &, 105 DEB
318 98,3 8,18 .20 v7.7 8,81 ¥ 99,4 9,18 44
830 02,7 8,06 44 94,3 8,58 48 98,4 8,76 L83
1230 90,7 8,81 .22 92,7 9,14 ,42 $3,0 9.10 L3¢
4800 A7 ,4 8,43 34 88,9 9,00 .26 89,1 5,73 .32
BOUD  AL,6 8,31 .17 83,3 9,05 .18 A4, 0 8,08 44
vARPL IN7,0 8,77 .12 1U7.8 7.28 .29 108,8 7,72 L32
WIINS  889= 692, MIURUPHENES 90 NEOGREES BELBW WINBTIP-
MIKE 1, 30 DEs AFT MIKE 2, 45 uEU NI1KE 3, 60 DEG
318 0 L0000 ¥0,0 R.04 .28 90,8 7,58 .29
830 +0 00 00 ~88.4 7,88 L350 88,2 7,38 ,23
1250 0 .00 40U 82,7 8,19 .58 89,8 8,16 .20
¢5u0 «0 W00 L00 41,8 9,00 .38 Bd, 4 8,69 L2%
5010 «0 .00 W.NU 74,2 9,02 .43 Y6.8 8,61 .29
WASPL «0 00 LO0u 1US,1 6.81 .28 106,7 6,49 ,16
MIKE 8, 9D DEG AFY MIKE 7, 97,% nfY MIXE 8, 103 DEB
318 04,4 7,75 14 97,2 K.63 .38 99,2 9,24 L33
630 92,3 7.90 .32 Y3,8 R 34 (47 98,4 K,80 ,43
12%0 91,2 8.606 L12 ¥2.6 §.00 .3A 03,6 9,22 .20
2800  A8,D 8,58 11 58,8 8,84 .89 RO, A 8,94 4D
»000 A,9 8,24 18 83,3 8.94 20 A48 9,08 L24
VASPL 10&,7 8,77 08 1U7.8 7.24 .37 108,83 7,82 .31

TABLE A-II,- CONTINUED.

SPLy EXP.
250 OF SCAT~
M/5 Wi TER
MIKE 4, 73 DEG
99,0 6,13 .75
98,6 7,01 4%
91,6 9,08 .40
Al,1 5,53 .63
78,8 8,18 95
109,9 6,35 44
®IKE ¥, 120 DEG
92,7 8.8% 20
29,3 8,92 L1
86,6 7,98 ,09
78,5 5,33 {,10
78,4 7,08 ,24
108,U 6,80 ,12
MIKE 4, 7% NEG
1N0,4 6,88 58
97,3 8,09 13
93,3 9,20 24
A3, 8 4,23 .93
80,6 8,38 ,35
t11,1 6,80 ,23
YIKE v, 120 DEG
94,4 A,UN 87
89,8 8,93 21
86,6 7,70 1A
K02 D82 1,00
[ 2N M TR P
17,5 6,78 ,23
FiKE 4, 7% DES
94,7 8,88 L34
92,1 8,54 ,17
91,0 9,28 2%
87,0 9,14 .27
81,3 9,34 48
108,2 7,04 N8
FIRE ¥, 120 DEG
98,9 9,33 ,20
90,6 7,71 .42
87,0 8,08 ,20
83,9 8,02 50
78,2 5,16 .51
109,0 8,82 ,39
FIKE 4, 78 DEG
98,1 8.88 .36
91,5 8.U8 .45
90,8 9,01 ,13
87,8 9,10 20
81,0 9,28 27
108,2 7,08 ,20
MIKE 9, 120 DEO

SPLy EXP. SPLer EXPa
250 OF SCAT= a50 OF SCAT=-
H/8 v TER 743 v TER
MiIKE 8, 82,5 DLG AFY 8F NOSE
10t,1 7,28 ,1e
98,4 3.1 W7
3.7 9,89 ¥
83,4 0,20 1,23
82,2 8,79 ,1¢
111.0 2,91 ,20
nikE qu, 138 DE¢ nIXKE 31, 18U DEG
86,9 5,34 ,01 - .0 400 00
83.0 8,77 80 +0  L00 LU0
A1,8 7,82 L4p 0,00 L00
71,t 4,27 1,79 00U LU0
69,7 0,07 L3 «0 400 LU0
102,9 0,88 L4z .0 ,00 ,00
MIKE 5, 82,5 DEQG AFY OF NOBE
100.9 7,08 18
87.1 B.20 37
93,1 9,03 ,23
84,2 5,38 1,01
82,0 8,38 L33
110.7 0.89 ,38
MIkE fu, 138 DEG MIKE 1§, 150 vEQ
87.8 8,50 ,4n 0 4uu LO0
85,1 0,83 40 0,00 LU0
E1.3 7.5 3o LY (TR T
T2 4,52 1,47 «0 400,00
69,7 0,16 ,29 & L00 L00
102,45 8,87 38 W0 L00 ,00
HIKE 8, 62,5 DEG AFT 8F MOSE
94,9 8,48 .83
92,7 8,48 83
91.7 o,08 37
87.3 9,07 %7
82.0 9,16 87
107,6 7,03 .23
MIKE {0, 138 DES  MIXE i1, 150 DEQ
B7.4 7,81 92 0 400 L00
82,3 6,93 3,02 i@ 400,00
80,4 7,58 .88 «0 j0u 00
76,8 7,78 69 «0 Jn0 00
69,9 7.7 44 0 40y ,00
107,38 8,07 L3 0 ins .00
HKIKE 5, 82,8 DEG AFT 8F NOSE
4.7 8,20 48
92,1 8,19 50
92,3 9,24 48
87.8 9,12 ,%
82,1 9,07 89
107,86 7,02 39
MIKE JU, 138 DE@  MIKE ii, 180 ofa
87,7 7.59 49 .0 o0 LU0
82.06 8,87 3% +0 {00 ,00
8041 7,48 13 0 00 ,00
78.0 6,97 3,89 0 L00 .00
71.5 8,49 39 +0 (o0 00
10741 7,99 ,28 .0 00 L00
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MID

1 ' PlLe EXP SPLr EXP . SPLr EXPe SPLs EXPs
Fﬁsg' 3@%' L:?' SCAT= g:;. E::. SCAT- 350' OF. SCAT= 250 oF. SCAT= 450 OF SCAT- 250 OF s?e;-
OCT  M/S VU TER Ms85  VJ TER M/S VU TER M/S W TER M/8 v TER M/s W
NS £93e 898, MICRUPHONES 90 DEGKELS GELON WINGYIPm .
MIKE 1, 30 VEG AFY  M(KE 2, 4% DEy HIKE 3, 60 NEG KiKE 4, T8 OES MIKE B, 42,8 DRe AFY aF NedE

318 AoL00 0 0 48,7 7,83 54 90,2 7,22 ,27 94,7 8,83 L4 94,7 8,28 88

LX1 0,00 Loy 85,5 7,68 o34 A8,9 7.8 08 92,2 M43 ,23 V2.1 4,34 32

1250 «0 ,00 00 82,1 A.N2 ,90 88,0 8,17 39 9led 9,14 L,27 #t,0 s,U7 L37

%00 0 L00 ,0u /9.2 8,38 .32 83,5 8,26 ,27 86,9 8,97 29 7.1 8,77 48

anug o0 W00 G0u 72,8 7.88 .48 78,7 7.88 a9 80,0 8,48 30 1.0 &,18 .U

vARPL 0 G000 1U4,3 8,32 .18 1n8,4 8,10 43 108,0 7.1t 17 106,9 o,%0 L3

MINFE &, 90 DEG AFT WMiXE 7, 97,5 N RIKF 8, 103 DNEG MIXE ¥, f20 JEB MIXE ju, 138 DEG MIKE 11, A8U DEG

3185 98,4 3,21 ,Ov V7.4 A28 .82 99,7 9,37 ,32 87,6 7,41 42 W0 400 00
AJ0 92,9 7,86 31 v3.9 8,28 L33 69,9 8,88 B2 82,7 7.u6 4% .0 o0 o0
1280 01,0 8,43 ,1» 92,6 8,94 20 93,8 9,25 ,37 BG.8 7,88 Li® .0 {0u 00
“SUD  A7,8 8,47 3V %8,3 8,78 41 29,9 9,04 40 76,3 7,03 43 0 .00 L00
0U0 81,0 7,68 L2 82,7 A, 40 W) Ré 1 8,77 88 70,3 7,89 4y 0 00 00
BASPL 108,90 8,80 Li¢ 1ur,¢ 7,38 30 108,6 7,88 38 107,3 8,20 ,2¢ 0 JDU LU0

HUNS 807w 700, MICRUPHONEY 90 NEGRELS AELOW NINGTIPm

MWIKE |, 30 VUEG AFT MIXE 2, 45 LW HIKF 3, 80 DEG HIKE 4, 78 pEG RIKE 8, 82.% DG AFY BF NARE
ns .8 Lut 00 88,9 .85 o4 80,7 7.37 Llie 98, 8,58 ,42 98,4 ¥,47 L3V
r30 o0 00 DU 48,9 7,64 (42 08,2 7,4% 46 91.7 8,23 .42 93,2 8,42 40
12%0 PO 3 B 11 82,9 %.31 .49 n5,8 8,Nnt 27 91,1 9,08 13 91,2 8,08 ,23
8300 W0 GR0 nu 79,3 R,43 L34 83,7 8,28 ,2n 47,0 8,88 27 ds,v 8,01 ,L29
s0U0 0  LD0  L0U 73.0 7.88 5N 76,3 7,83 24 a0,6 8,5¢ 42 85,5 8,39 7
AyPL o0 L00  0u 1Ue, 9 A 49 .12 105,58 £,14 14 107,9 8.97 L2t 107,4 7,08 .23

HIXE 8, 90 DEY APT MIKE 7, 97,5 Ny MIXKF 8, 10% DEG RIKE ¥, 120 DEG MIKE 1u, 135 DEQ MIKE 1f, 18U DE®

315 99,7 8,23 24 LTI VRS 1r0.4 ¥,83 (a1 98,2 8,92 37 87,3 7.22 ,8u W0 00 00
s30  ay,2 8,08 5 Y46 K80 43 98,6 8,72 ,Bh 89,9 7,30 13 81,5 6,33 ,92 W0 00 LU0
1250 on,8 A58 e ¥2.7 9.01 32 92,6 ¥,78 28 86,3 7,88 07 78,3 7,46 .63 WU 300 00
2800 A7,2 8,29 34 89,1 9,00 ,28 89.8 9,01 ,13 82,8 7,48 22 78,0 7,99 73 W0 L00 00
oNU0 81,2 7,78 28 43,3 A,73 L45 a4 R0 37 76,8 7,30 (1% 69,9 /,ba B9 L0 0V 00

BASPL 108,7 6,80 Liv ur,% 7,42 .83 108,88 7,78 ,39 IUB,T T .87 43 108,08 7,72 ,¥7 0 ind Lon

HiNE  70ts 704, MIURYPHBNES 90 DEGKRELS BELSW ¥INGT{Pa

WIKE §, S0 DEG AFT MiKE 2, 45 D€8 HIXE 3, 60 DEG MIKE 4, 7% DEG MIKE 85 42,5 0LS AFY AF NOOE
38 D L0000 89,3 7.4 L2 90,9 7,39 34 94,5 8,26 28 98,6 8,81 ,29
830 0 J0U DU 88,2 7.44 ,60 AB,3 7,49 13 92,2 4,38 ,22 92,8 8,54 ,48
1290 0 00 J0u 82,4 8,09 .31 85,8 8,27 27 91,3 9,28 32 91,9 3,99 .08
PLIT +0 ,00 Lou 79,5 A.81 L2 83,4 8,37 1 ay,i 9,01 ,32 87,4 8,88 08
»0U0 0 L00 L0u 73.0 8.81 .42 76,4 8,26 ,27 80,6 9,09° ,22 81,8 8,78 L3
[Z1LI8 20 L00 00 108,33 8,38 L2t 108,2 6,28 ,14 108,1 8,99 ,28 107,.5 6,98 18

nINE 8, 9D DER APY MIRE 7, 97,.,b UE9 MIKE 8, 108 OE@ ®IKE ¥, 120 DES MIXKE ju, $38 D& MIXE 11, B0 DEG

1S 95,7 8,23 L2e 98,4 8,04 L13 99,7 9,12 ,29 98,7 8,98 06 88,0 7,82 ,L39 8 40U 00
630 92,7 7,98 ;80 v8,3 8,90 ,50 95,4 8,88 32 90,3 7.80 L1 82,9 7.12 L34 «0 400,00
1280 81,1 8,70 Lib 93,2 9,29 L2 92,8 8,79 ,32 88,9 7,86 14 Bf.9 8,44 38 W0 J0u Lu0
wBUD 87,9 8,80 19 89,2 9,13 30 29,8 8,85 45 83,3 7.80 33 78,0 8,48 37 0 §ou  Lu0
¥000 82,3 8,46 14 83,0 8,88 .27 83,6 8,686 ,32 77,8 7,97 4 71,7 8,81 L49 .8 40U o0
PABPL 108,83 $,70 L1} 108,0 7,42 Lu2 ing.4 7,50 ,38 109,85 8.10 18 107,2 8,10 40 <0 jou  ,uo0

NUNS  708= 708, MIURUPHONEY 90 DEGRELS BELOW WINBYIPe

MIXE 1, J0 DEY AFT MIKE 2, 4B DEY MIKF X, 60 DNEG MIXE 4, 75 DEO HIKE 8, 52,0 DEG AFT B8F NOSE
s 0 L00 Lou ¥7.4 7.43 .58 98,5 6,20 ,71% 100,7 6.55 ,58 1U0,3 071 L1V
630 +0 L,00 00 v2,9 7.48 U8 98,2 7.49 ,09 97,4 8,08 ,L18 98,9 7,9¢ ,08
1250 +0 00 LO0u 96,6 8,06 ,29 A8,9 8,17 ,23 93,1 9.04 i3 93,1 8,94 L4}
@8u0 «0 ,L00 L00 78,0 8,07 1,09 81,8 5,32 t,04 83,6 6,20 ,9) 83,7 6,18 1,04
8000 .0 LO0D 0u 78,2 7,28 .M 78,0 7,04 15 80,86 8,31 3% 81,4 3,09 L3¢
PASPL «D L0D LOU 1U8,2 6,19 .28 108,9 8,n2 ,08 111,4 6,68 ,230 110,48 8,33 30

MIKE &, 90 VE® AFT MiXE 7, 97,3 DES MIXE a, 108 DEB HIKE 9, 120 NEQ MIXKE jU, §135 DEG MIKE 11, 1BV DEG

ns 98,9 5,40 38 V9,2 8,83 39 98,5 v,885 ,09 93,3 6,356 L35 87,8 8,33 ,42 W0 40u 00
630 98,7 7,88 32 Va6 7,23 .32 94,8 7,20 1 89,3 5,86 18 88,0 8,00 L42 20 400 LU0
1250 91,2 8,24 L12 Vi.8 8,44 L3 91,3 8,04 ,47 88,9 7,80 ,27 81,2 7.80 ,29 0 40U ,00
asuo 82,9 5,37 .8 81,8 4,82 .91 83,9 8,33 81 78,8 3,83 80 72.1 4,88 1,70 0 00 ,00
s0U0 o5 7,38 L23 80,1 7.13 62 82,4 7,84 L43 76,4 8,83 .13 89,4 8,41 10 o0 40U 00
wARPL 109,68 8,88 L 3Y 1Us,8 8,70 .80 109,88 6,17 40 107,2 6,%2 .10 102,7 8,79 39 0 00,00

TABLE A-II,- CONTINUED.
A<BO



M10

FREGY SPLsy EXPs SPLy EXP. ’ SPL» EXPs SPL+ EXP. | SPLe EXP. SPLy EXPo
/3 250 OF SCAT- a8  OF  SCAT- 250 OF SCAT= 250 OF SCAT~- 250 OF SCAT= 250 OF GSCAT-
oCT  M/5  VJ TER H/8 VU TER M/S ve TER M/§  ¥J  TER H/s vy  TER M/S v TER

WUNB  709e 716, MIURUPHONES 90 NEGNEES HelLéw WIHOT|Pw

HINE {1, 3C UEG AFT NIKE 2, 4 LEQ HIKF 3, A0 DEG RIKE 4, 75 DED MIKE 8, 82,8 De8 AFY oF NosE
318 BRI 7,04 L2 V4,2 .49 o1 97,1 6,98 ,21 100,4 2,02 ,29 101,4 7,68 L33
630 R7.9 7,81 27 91,5 7,32 22 Od,4 7,81 17 97,8 A.i1 L1 98,1 8,28 28
1230 B1,3 8,290 L3 48,6 A,8; ,27 AB8,0 8,83 LUN 90,8 4,84 ,07 91,5 o,ue ,L22
%40 T2.6 3,10 47 /7.4 8,15 L3¢ R2,4 8,88 ,2u 85,4 9,14 19 45,3 8,97 29
soup A3, 0 7,44 8} TU.4 7,70 (2] 73,2 7,61 ,24 77,4 8,38 11 80,0 8,71 .39
BANPL 1N2,9 8,21 ,L2v 106,77 8.44 22 108,686 6,10 .12 110,10 6,23 L1512 110,06 8,84 20

HIKE 6, 90 UEW AFT MIXE 7, Q7.5 7fg RIKE 8, 108 nEQ niKE vy 120 DES HiXE ju, $38 DS WIKE 11, 10D DEG

315 100,858 5,48 i 100.3 A, 64 A7 98,9 5,26 48 91,1 8.99 14 88,5 8,88 ,48 78,0 8,48 08
30 08,3 7,42 L1¢ V4,7 7,43 ,n2 03,7 7,44 18 88,1 7.10 03 3.2 0,73 ,Be 8.1 $i30 24
1290 an,4 8,74 22 V0.2 8.55 43 80,2 8,65 ,Su R6,5 8.01 it 80,7 7,02 L2¢ 86,4 888 L10
48UD  AS.8 8,64 24 44,3 .19 (32 R6,5 8,69 20 81,9 7.79 ,30 78,9 7,00 L34 9,1 Bi74 L2
»000 79,3 7,93 .0y 78,9 7.92 .47 Al,3 ¥,83 ,da 76,1 7.84 ,10 69,9 7,50 .2 80,3 8.7 L4
VASPL 10,7 8,03 L14 108,68 5,91 %4 108.3 5,97 2% 104,01 5,90 (88 103.2 7,48 .80 %, 8i93 ,07

HIINS  TOGe 758, MICRUPHENES 30 DLONELS HELAN NINGYIPa

MIKE §, 30 VEU AFT  RINE 2, 4% Lbu #IKE 3, 60 DEG FINKE 4, 7% pEB HIKE 8, 82,5 DEQ AFT 8F noSE

s R3,1 b,aé 50 B8, F.09 14 01,3 0,83 ,0n 92,8 .08 5% 92.9 7.43 .72
ASD 70,4 7,12 64 AB.4 T80 L36 87,3 7,49 18 89,0 7,70 50 87,9 7,80 687
1250 72,7 7,05 k4 B0, 7,98 3% 3,0 8,23 20 86,0 9,08 39 86,8 8,70 48
2MU0 A%,5 7,36 72 /3.2 R.0d 57 7RO B,49 04 82,3 9.30 42 81,3 49
NUN KA, 4 7,U6 BZ 86,1 7,74 49 e9.8 7,71 08 74,0 8,82 a4 76> 43
BANPL 08,8 3,91 L3I0 100,98 8,98 L33 102, 5,89 03 103,2 6,19 32 102,2 0,24 49

MIKE 6, 90 DEG AFT MIKE 7, 97,% nky MIKE 8, 198 vE@ MIKE ¢¢ 120 DES KIXE g0, 138 D18 niKe 14, 180 dge

318 AA,7 8,08 34 YO8 B8 81 01,4 7,46 B2 81,3 8,43 07 03,6 8,04 18 0,0 2i1¢ 0
a30 Aas,7 8,39 ,iv 86,5 4,91 39 AT,7 7,86 49 79,1 5,99 71 77.2 5,88 08 1.3 6493 12
1250 RR.1 8,13 18 87,8 4,70 40 87,2 84,88 28 78,4 7,48 ,30 73,0 8,us 22 74,7 Ti61 18
2800 RY,2 8,22 Lib A3, 4 874 22 83,4 8,87 44 74,0 7,30 81 66,3 8,88 11 68,7 7,07 2
BOUA  YALI A0 1D 77,8 A.62 49 78,0 8,50 ,S1 69,4 7,84 ,49 89,9 8,93 18 87,6 8504 48
VANPL 10N.3 5,83 14 1ULM A3 (84 101,90 8,74 40 26,2 6,24 28 LUOLR 6,80 i1 104,8 7,68 14

KUNS  717m 724, MICRUPNUNEY 90 NEGHELS BELEY WINGTIPa

MIKE §, 30 LEW AFT MIXKE 2, 4% DEW MIKF 3, &0 NEG FIKE 4, 75 pEG MIKE 8, 82,8 DES AFY oF NOSE
318 Ag,4 7,45 25 94,7 7,39 .13 97,2 5,80 ,2u 1N1,4 7,5 59 12,0 7,80 ,07
LX) BT.4 7,73 L2 93,0 7,93 ,2% 98,2 7,87 ,07 98,0 8,24 ,33 Sn,48 8,85 2
1250 81,7 8,31 L4 88,3 A, A9 ,49 AB,4 8,74 3} 91,9 F.390 ,16 92.3 9,386 ,1®
LT 73,9 8,13 38 /8.4 8,40 L300 AZ.0 B, 44 18 48,7 8,96 .08 88,2 9,13 .3
boun f4,0 6,24 L48 71,8 6,79 26 73,4 6,33 ,38 77.4 7.08 ,j0 $0.U 7.71 o33
BASPL 102,8 6,32 L0V 1ub.4 8,42 LU9 108.3 8,18 ,03 110,3 8.57 ,24 110,4 8,81 08

MIXE 6, 90 UEw AFY MIKE /7, 97,5 OEd HMIKE 8, 109 DEB HIKE ¥, 120 DES #IKE fu, $38 DEG MIXKE 11, 180 OEB

It% 100,88 6,78 LDV Tuld B.94 L33 99,4 »,58 8% 90,9 B.93 ,32 87,8 7.U7 L3 77.8 8i08 ,48
#30 Q6,6 7,66 00 V8.4 T.87 .34 03,8 7,36 4% 47,9 6,93 24 84,0 6,¥6 B9 71.8 8,07 33
1250 an,s 8,70 ,Li4 0,2 K57 24 90,0 8,37 ,64 83,8 788 19 Bi.8 7,87 .42 67,0 Bi87 .8¢
2300 R385 8,31 11 48,2 8,27 .48 AB,0 8,42 L3IV 82,0 7.808 31 77.0 7.78 80U 5¢.9 8i77 1 ]
BONG 78,9 H.86 20 78,7 7.06 L3 80,8 7,80 ,37 76,8 7.856 ,28 70,7 7,49 80 49,8 4i88
sANPL 1NS.B 5,23 02 19,3 4,30 .44 108, 6,00 48 14,1 8,08 2% 103.4 7.38 .52 9.t Sies

HUIR  T1Te 724, AICRUPHUNEY 30 DEGHEES HELAW WINGTPw

MIKE 1, 30 UEU AFT  FIXKE 2, 4> LEG RIKF 3, 60 DEG MIKE &, 7% pEd MIKE B, 82,5 DEG AFY 8F NOSE
ns 83,8 7,19 21 A7.8 7,01 28 Q0,4 6,69 ,is 91,6 h77 10 90,4 6,88 L1
LEL] 79.1 8,99 .51 55,2 7,61 L35 A7.4 7,42 .09 87,6 J.31 ,40 88,5 7,08 3}
1230 T4 7,23 58 40,3 A 12 W57 83.8 4,39 .40 B7.8 9.36 ,32 86,2 8,88 47

4500 86,8 7,34 89 TA.H K20 L4 78,8 8,07 ,32 41,9 9.07 ,30 81,0 s, 0 (80
Snu0 KR,7 5,70 .50 "B.2 B,34 A0 89,0 n,46 42 4,0 .28 42 78,7 8,81 L6
BASPL  GA,2 5,96 L4 JUG.Y Adi0 L84 1N1,9 b,91 L1 102,4 6,10 (28 101,38 8,08 ,38

HIKE 6, 90 UEG AFY MIKE 7, 97,5 UEY nIKF B, 108 DEU »IKE ¥, 120 DES ®IKE fU, 138 DIS MIKE 11, 180 DEO

315 A9,9 6,62 L1¥ V2.0 7,38 KO 90.3 6,95 .2 80,2 4.71 .12 3.0 8,41 1,02 ri04 17
K30 BT .4 7,34 L3> B7.8 7,35 ,73 A7,3 7,37 .40 78.1 5.30 ,20 78,2 8,20 .70 7.49  ,08
1250 RALL A2 LD #7.4 RuBS .10 A7.8 8,90 19 78,5 BJT71 18 74.0 7,03 .83 Ye48 28
<800 K{.8 8,36 Lib 53,6 B.AU 43 A28 8,34 ,47 73,4 0,81 L10 67,4 0,89 I8 0i98 34
BOHOD 77,0 7,93 .14 78,1 B, 48 .48 78,1 8,484 14 68,0 6,57 ,33 89,9 o,U8 ,93 Bi7% .04
BASPL 10N,7 5,78 24 12,6 A.80 ,43 101,7 8,70 .28 98,7 8570 W11 100,4 0,88 40 7433 .28

TABLE A-II.- CONTINUED,

A-41



MID

FREQs  SPLe EXPs SPLe EXPs ' SPLy EXPs SPLy EXPs SPLe EXP. SPLe EXPe
173 250 OF SCAT=- 280  OF SCAT- 250 OF SCAT~ 250 OF SCAY= 450 OF SCAT- 450 OF SCAT=-

ocT M/S  VJ TER M/8 vJ TER M/S A\ TER M/S Vo TER M/S vJ  TER n/s vJ TER
NUNS  738= 733, MICREPHONEY 90 NEOMEES YELOR WINGYIPa .

MIKE 1, 30 DE® AFT NIKE 2, 48 DEU MIKE 3, 60 DEG »INE 4, 73 DEG HIKE 8, 82.5 NtG AFT 8F NaSE
38 90,7 7,41 L3S v8.8 7,07 ,L982 98,5 5,64 06 101,7 7,08 .46 101,9 7,42 ,44
830 87,8 7,51 L2 94,2 8,15 L34 98,1 7,59 .18 97,6 B.18  L48 98,4 B,U9 19
1250 81,1 7,98 40 7,1 8,64 ,38 87.8 7,99 ,33 92,0 9,30 ,27 91,2 8,84 19
8O0 74,2 8,21 L34 1.0 8,88 L33 R3,9 8,84 24 86,4 9,1y ,38 86,5 4,10 20
BOUD 68,1 7,27 43 74,2 8,00 48 78,9 7,87 37 80,2 3,60 31 1.8 8,01 49
ABPL 104,1 8,28 3 1UB.8 8,73 L34 1n8,8 5,91 03 $10,6 8,34 L34 109,85 5,42 ,22

WIKE &, 9D DEG AFPT WIRE 7, 97,0 29 AIXE A, 108 OB HIKE Y, 120 NES MixkF ju, 138 D MiXE 13, 180 oEe

38 98,6 3,98 L2y V8.7 8,40 ,2) Sé,8 6,22 15 By,1 2,87 Lla S1.8 7:38 2t
830 93,1 8,92 L1 Vi,3 8,91 .40 9147 7,28 ,09 Bu.2 dU2 L3 AS,4 7i3% .us
1280 29,5 8,10 12 9,4 7,96 48 49,9 8,20 ,27 7843 /7,10 28 79.3 7,48 0%
isuo A8,6 8,11 L27 B4,8 7,82 .22 AV,0 8,43 19 78,0 2,22 .27 72,7 Y70 02
[ 1:1V].] 81,0 7,84 18 80,0 7,39 L42 82,7 8,27 27 A8, 4 b,94 LU ALY 7.2 .22
BAGPL 108,4 3,79 ,07 1Uh,S 5,58 .41 IN7.3 0,49 13 102,85 A, 008 1Y 104,1 7,24 ,07

NUNS  728e 732, MIURBPKHONES 30 DEQGREES BRLEN WINGT[Pw

RIKE 3, 3U VE® APT MIRE 2, 48 DER MIKE 3, 60 OES MIKE 4, 79 DEB MIKE 5, 82,5 DkO AFT BF NOBE
3118 88,5 7,56 ,ivu Vi.1 7,31 .27 f1.4 6,38 ,97 90,8 6,93 ,49 90,8 7,02 L3/
630 79,9 7,09 5» 48,2 7,34 L,28% A7,9 7,38 ,90 47,4 7,87 2% 88,9 7,17 .48
1250 Ta,1 7,32 78 8i.7 8,32 .49 A3.3 A,01 ,b63 AT,1 8,97 ,44 88,0 8,42 L33
a%sun R7,3 7,62 ,87 78,1 8,80 L4l 79,0 8,00 .31 81,7 8,7¢ 22 80,n 8,38 52
souo 59,1 7,11 7o 88,9 7,68 388 71,9 7,63 ,17 78,2 8,86 32 77.1 8,07 L4
vARPL 98,2 8,01 ,L3U 1U2.2 #.t4 32 12,4 8,74  ,4n 102,0 8,07 .3y 101.9 0,25 L33

MIKE 6, 90 VEw AFT MNIXE /, 97,3 OEY KIXF 8, 103 DEO kIKE v, 120 NEG Mikk fu, 138 DEG MIXE 11, LiBU UVEG

318 AB.4 6,23 L1b 59,8 7.08 .28 29,8 7,29 2> 88,6 5,26 37 93,8 7,86 .31 90,0 7,70 L12
830 88,4 8,81 L1V 48,5 7,49 .0k 86,9 0,88 4 79,9 5,80 ,26 86,4 7,41 22 A8,5 8,10 ,US
1290 AS.8 8,24 13 88,7 8,82 ,o2 28,5 7,73 ,i2 78,7 7,03 48 81,4 7,82 ,23 79,2 8:37 .10
4800 A1,8 8,18 L34 ER A NTE R2,2 7,54 24 74,9 7,09 58 76,0 7,81 L3n 72,7 8,39 .22
saue 77,5 8,07 L17 78,0 8,06 86 77,8 7,72 37 76,5 7,20 87 70,1 7,71 42 84,0 7,91 38
vasPL 100,% 5,88 08 1US,8 8,78 .33 1f2,1 7,07 18 101,68 4,90 .17 (04,6 72,48 3% 100.9 .88 .10
KUNS  733e 740, MICRUPHOWES 90 DEGREES HELAW WINGTIPw
MIKE 1, 30 DEw aFT MIKE 2, 45 DEG HIKE 3, K0 NEG FIKE 4, 7% DEG MIKE 8, 52,5 DEG AFT AF NASE

31 85,7 8,97 3¢ v2.1 A.08 .48 93,8 7,46 L1 98,6 6.43 ,22 97.0 0,97 L4

830 81,7 7,14 L48 48,6 A,43 L10 90,8 8,26 L1V 92,6 7,48 08 93,4 8,41 LD

1290 77,2 7,72 LU 43,1 9.34 12 AS,| 8,88 18 A7,1 8,58 11 88,3 8,46 13

@800 70,2 7,70 .19 78,1 9,786 420 R, 9,08 17 82,4 4,28 .31 Ba,1 U8 L1z

BOU0 82,1 7,23 14 72,2 9.6u .24 74N 8,81 30 78,5 7.89 11 79,3 V41 L1/

vABPL 08,8 5,08 ,24 103,86 As84 .18 108.4 5,02 04 108,2 .27 10 LUZ.0 B, 98 1

HIKE 8, 9D DE6 AFY MIXE 7, 97,5 nEY HIKE A, 10% VEG FINE 9, 120 BEG MIKE Ju, 13% bEG HIKE 13, 180 DEO

ns 978 6,72 17 97.4 6.08 38 98,2 5,92 3 Q2,3 4,29 L49 Bh,3 8,49 ,228 77.9 6,33 .2%
430 92,2 7,85 32 Vi.8 Y.40 ,L382 90,5 7,24 28 AT.4 B 18,14 84,3 9,26 L20 72.0 A,87 ,23
1250 87,3 8,93 L3 87,0 A 10 44 AT .4 H,20 L3% 23,9 8,08 N5 B,% Q.58 44 A8.0 8.9 1S
2800 Ré,7 9,50 32 83,9 4,43 42 Md,2 B,24 29 80,8 4,42 L,09 7744 4,09 ,24 A1.8 7,24 28
%000 70,9 8,92 42 79.2 A.22 L4 79,8 8,08 L,29 76,9 8,72 12 778 9,45 42 93.9 7,39 .60
CASPL 108,53 8,77 L17 1U8,0 %, 38 ,3% INS,A 5,80 L2 105,C 3,02 41 tL2.6 8,36 0¥ 94,4 5,86 ,3A

NUNS  733s 740, HICRUPHENEY SO NEGHEES BELBW WINGTIPw

HIXE 1, 30 VEs AFT HRIKE 2, 43 DEW RIKE 3, 40 NEG FIKE 4, 7% DEG Mixe &5, 42,5 DeG AFT OF NOSE
318 82,2 8,23 Lt H6.3 A.20 L29 B7.5 7,44 .19 F1,U 8.7 417 91,8 7,79 28
. A30 TR0 8,57 L1b K2,9 A.40  L48 84,7 8,30 L33 AA & 7,9% ,08 BA,U B, 48 40
1250 71,7 8,24 12 IR,6 Q.38 L26 LI PLIC DY Y 84,1 8,55 09 8%,3 9,82 ,37
2300 65,8 9,02 .49 /3.3 9,52 49 7R, Va4 L,37 80,7 9,32 .19 81,1 10e L3IV
s0VD SR,1 8,73 L3¢ 67,0 2,95 ,L49 70,3 A, 04 19 74,6 8,51 L15 78.9 105e 43
vASPL 99,3 6,10 04 VAL hd2 W28 100,5 5,74 L1} 12,0 8,43 0% 1L2.8 6,98 22
MIKE 6, QU UEG AFT MIKE 7, 97,5 n€d  MIKE 8, 105 DEG FIKE ¥, 130 NEG mIKE YU, 135 DeG  MIXF 1), 150 DEG
318 A9, 3 7,18 68 7.8 A 18 LU4 88,8 7,80 28 83,3 6,90 ,27 80,3 n, 48 ,27 AS.8 8,30 44
AJ0 . AA,8 8,21 L% 24,8 A.B81  L2% A3 b 7,23 L1 At 4 7,29 L9 76,2 7.7 .37 79,1 8.24 ,b3
1280 83,4 9,07 L2y 43,0 A i1 Ltd Bl.b M35 ,21 77,9 7430 14 72,2 8,84 28 71.5 R,02 43
2300 A,3 9,62 L3/ 40,3 8,01 14 79,8 8,86 22 Th.4 7,91 1% 6.8 5,18 L3u 56,3 A,71 .54
(L0 77,1 9,11 G2v 7h,1 A,32 18 78,4 H, 91 ,um 70,8 V.61 (24 b2.,4 8,26 ,29 Sa,1 Al28  ,69
vARPL 101,00 8,52 L3 V9.7 S.88 7 100,3 7,41 14 98,3 7.9 2% 97.9 7,12 L34 99,1 7.86 .30

TABLE A~II,- CONTINUED.
A-42



MID

FREGr SPLe EXPs SPLe EXPs ' SPLe EXPs SPLy EXP. SPLs EXPs SPLe EXP.
/3 290 OF SCAT~ 260 OF SCAT- 250 OF SCAT~ 250 OF SCAT= 250 OF SCAT= 250 OF SCAT~
oCT  M/5  VJu  TER M/8  vJ  TER M/S V¢ TER M/S V) TER M/S  VJ  TER M/S  VJ TER
HUNS  Ydie 748, WICROPHINES 90 DEQREES BELOW MINGY(Pe
HINE §, 30 DE® AFY MIKE 2, 49 DEA WiXE 3, 60 DEG HIKE &, 7% DEO MWIKE §, 82,5 DLG AFT 8F NORE
318 88,7 7.40 32 1.8 7494 23 03,3 7,07 ,23 96.2 8,82 ,21 97.2 7,82 42
630 81,0 7,38 L33 .4 8,84 16 90,3 7,43 18 90,8 V.84 12 03,0 5,20 48
1250 77,8 8,21 ,0e 83,1 0,68 L09 85,6 9,82 ,09 87,8 9,18 ,02 w,n 9,12 L2
2800 71,2 8,49 1V 78,1 9,87 L1t A8 9,16 37 83,0 8.98 14 83,9 9,74 N
soco L I 1t /2.4 8,91 J08 T4, 8,84 48 77,3 789 Lii 79,8 9,32 L3
(IT LN 47 L2e 103,2 6,77 .17 104,9 8,07 .07 108,8 5,68 18 16,4 8,89 28
MIKE 6, 90 DE® AFY NIKE 7, 97.5 UE¥  MIXE 8, 1G% DEG ®IKE v, 120 DEG MIKE Ju, 138 DES  wWiKE 1, 180 DEG
318 97,0 7,27 L13 6,8 8,58 87 96,3 6,43 ,22 91,8 8,00 ,1¢ 88,6 8,45 10 76,9 6,03 49
430 .7 8,72 L11 V1.3 7,24 14 84,0 8,00 ,23 86,9 8,435 ,27 83,2 5,88 18 71,8 7.36 L4y
1280 87,8 8,37 13 87,0 8,38 L28 07,4 8,74 19 83,0 9,08 23 78,5 8.8 L22 84,6 7i88 29
LT I 7] 81 1% 84,2 8,79 .10 04,8 8,48 148 81,2 8.88 ,22 76,0 8,89 30 61,6 7199 81
souod 20,3 70,23 79,1 7,99 L98 80,3 8,80 ,20 76,9 9,02 ,39 71.2 8,80 L33 83,9 7487 1,08
SABPL 106,18 8,20 ;08 1U8,.8 9.41 19 108,9 6,30 ,09 104,7 8,02 ,20 10t,9 7,82 ,07 04,3 6,87
NUNB  74t= 748, NICRUPHUNES 30 DEOREES BELOW WINGTIPw
MIKE §, 30 LEG AFT WIKE 2, 4% DEG MIXE 3, &0 DEG wixe 4, 78 pto MIKE B, 82,8 DEG AFT OF NOBE
38 81,2 7,28 L07 88,4 7,84 31 87,8 7,84 31 89,3 6,28 L4 8,8 8,30 1,03
836 77,2 8,18 ,Cs 02,7 A.80 ,22 88,0 8,47 02 8,8 7,80 L4 05,7 0,80 1,01
1250 72,3 8,04 17 78,86 9,28 .39 29 83,2 8,18 L4} 83,1 8,Us 68
2800 88,9 8,87 L13 73,8 9,37 .83 .24 78,7 4.38 09 79,3 5.08 5
BOUD 88,0 7,89 iU 67,8 8,83 40 a7 74,8 8,41 L4 78,2 8,31 00
SASPL 04,7 6,10 1 98,3 8,49 28 99,8 5,91 ,23 108,38 5,71 4t 100,4 8,70 .60
MIKE 8, 90 DES AFY MIKE 7, 97.8 DEJ  WIKE 8, 108 DES MIKE 9y 120 DES ®IKE LU, {38 DEE  WIKE 11, 180 OC8
318 90,2 7,89 82 09,1 6,81 .91 88,8 7,80 ,18 83,8 7,27 a1 79,3 08,36 83 88,9 8,68 ,27
630 8Y,b 8,43 L8V 8.8 7,43 .38 84,3 7,6% 12 81,4 7,74 42 78,4 7,74 44 78,8 8.88 66
1980 64,1 9,27 22 $3.6 s.48 18 82,0 7,88 42 78,8 8,20 86 71,8 8,07 68 8.4 8.72 92
FBUC 81,6 9,48 L2 81,0 8,48 14 80,8 8,79 32 78,7 7.98 37 67,5 5,42 93 68,7 8,87 .58
BOUD 77,8 8,98 29 76,9 8,84 Lud 78,8 8,04 L35 70,7 7.98 37 81.8 7,986 .76 87.8 8,30 .82
wARPL 101,1 8,64 ,4u 1U0,4 6,37 ,20 100,2 7,23 .13 98,3 .61 ,30 97,0 8,93 49 9,8 7,78 22
MUNS_ 7B7= 784, MICRUPHONES 90 NEGHEES BELON WINGTIP
Nixg 1, 30 DEg APY WIKE 2, 48 iy hIKE 3, 80 DES MIKE 4, 75 DEs MIKE B, 82,5 NEG AFY 8F NASE
8,78 L23 V3.3 7.76 .36 94,9 6,94 20 97,9 8,27 16 98,7 7.28 .7
704 418 90,3 8,32 .32 92.8 7,96 08 94,0 7,04 Li8 92,1 7,98 32
0,31 .13 84,6 9,71 .28 86,2 9,32 19 87,6 8,74 08 88,7 105s 3t
8,24 L19 78,8 tUe 18 82.4 9,48 16 83,9 9,12 .16 82,4 105 ,23
0,93 21 /2.9 8.91 L1 4.1 7,99 L,27 77,3 7,84 .13 775 9,383 L13
8.03 L12 1U4.5 6,65 .23 106,51 85.98 04 107,0 5,49 ,20 105,4 8,70 ,26
MIKE 8, 90 OLW AFPY MIKE 7, ©7,5 DE¢  MIKE 8, 108 DEG FIKE 9, 120 DEG miKE fu, {35 DEG  MIKE ii, 18U 0F8
ns 28,8 $,68 ,L1o 8,3 8,98 .38 96,2 8,31 L38 T 91,2 7.63 ,43 83,8 7,03 ,08 Th,! 6.98 4%
630 93,6 7,63 ;08 92,3 7,00 .48 91,0 7,14 13 A7,4 8,38 27 3.0 8,18 ,28 72.8 7i47 .37
1280 87,9 9,20 11 87,8 8,40 20 87,2 9,30 .47 83,9 4,68 22 80,1 ¥,.82 .17 8741 V.48 I3
IBUD 88,2 9,48 .20 +38 24,8 8,01 L3V 82,1 V.08 38 76,8 9,01 L4 81,9 380 32
© SOUD 80,8 8,88 LI *83 79.8 8,10 38 76,6 8,28 .30 70,7 8,67 L,43 54,0 8428 ,80
PABPL 107,32 8,04 10 10,8 8,40 .20 106.0 3,79 ,16 108,0 8,03 ,28 101,3 7,84 10 94,3 8,10 ,4n
WUNS 787« 784, MICRUPHONEY IO NEGREES BELON wINOTIPw
MiKE 1, 30 DEg AFT WIKE 2, 45 Dtu HIKE 3, 60 DEG MIKE 4, 75 DEG MINE B, 82,5 DEG AFT BF NOBE
NS 82,9 7,88 24 86,8 7.95 .18 88,6 7,13 .23 90,0 8,20 ,29 88,6 7,94 4%
630 79,0 8,11 L3 84,8 8,87 .38 R8,7 8,26 ,27 86,7 7.38 19 85,5 8,76 20
1250 73,4 8,97 .23 80,4 9,41 418 02,8 v, 44 37 83,9 8,58 ,L09 82,8 9,95 13
28500 68,3 8,58 08 78,8 tU,* L40 79.8 v.9¢ ,32 81,2 9.59 ,10 7940 10 Ld0
BOUD 88,2 7,74 20 08,4 8,81 53 V1.4 8,49 L34 74,8 8,40 04 74,2 9,88 33
wARPL 9B, 8,0 L1 90,1 6,33 18 100,86 8,758 18 101,7 5487 L1% 100,48 7,04 19
MIKE 6, 90 DEw AFT MIKE 7, 97.B VE¢  WIKE &, 108 DE@ MWIKE ¥, 120 DEB ®IKE fu, 135 De@  MIKE 11, 3180 DEe
318 90,5 7.38 ;0B V1.8 6,98 .14 81,3 7,75 .28 88,7 7.29 L16 82,6 5.3 ,28 AS,3 8:09 L7
830 87,5 7.81 ,L08 87,8 7,61 .12 87,4 8,30 ,28 84,2 7,85 ,t8 77.8 8.27 .22 78,8 7.97 06
1280 83,8 8,60 22 84,9 8,93 .14 88,8 9,50 2% 82,2 8,54 18 75,0 9,58 ,12 157 8,33 28
2800 81,8 9.42 428 48,1 8,70 18 83,7 10,0 13 80,2 434 413 69,2 9,30 L3V 68,1 9i00 L4
BOUD 77,3 8,78 L34 77.1 8:48 13 FRH 10,0 13 78,0 8.82 08 62,3 8.88 .32 57,6 $.20 L40
BABPL 101,60 6,38 09 1U1.8 8,15 U8 162,3 7,64 ,20 99,8 7,80 ,20 97.0 7.u4 L2 08,2 7:i886 L7

TABLE A~II.- CONTINUED.
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MID

FREQr SPLs EXP4 SPLe EXP. ' SPLy EXPo SPLe EXP. SPLe EXP. SPLs EXP,
/3 250 OF SCAT= % OF SCAT= 450 OF SCAT= 250 OF SCAY=- 450 OF SCAT=- 250 OF SCAT=-
ocT M/S \ TER H/8 v TER M/S \ TER N/S \E) TER /S v TER M/s v TER
HUNS 788« 776, RILRUPNONES 90 NeGNEES SELUW WINGTIP=
MIKE |, 30 DEY AFT MIKE 2, 45 UEW WIKE X, 80 DEO rIXKE 4, 75 DEB WIKE B, 82,5 NDES AFT BF NASE
318 87,4 7,62 ,L3b ¥3.3 7.82 .23 98,4 7,16 20 98,7 7,09 41 $8.5 7,48 1>
830 84,2 7,70 ,21. 89.9 7,99 28 92,1 7,87 19 94,8 B.18 .43 92.% 5,28 14
1250 78,8 8,40 3U 83.9 8,900 L399 86,4 ¥,19 21 88,2 9.21 .20 86,5 4,33 ,37
dBUD 72,1 8,78 31 A,8 9,36 L5% 82,1 9,16+ 53 44,1 9.53 12 82,0 U.A9 6}
500D 62,3 7,73 L26 71.8 8,47 .03 73,6 8,27 42 77,3 .88 ,27 78,9 Uy SV
VASPL 100,31 3,90 ,L27 1U4,8 6,39 L0 106,66 5,99 16 108,1 6,21  L39 1U8,7 0,44 L17
MIKE &, 90 VEW AFT MIKE 7, 97,5 7@  MIKE &, 108 OEw FIRE v, 120 DES wixk fu, 136 DEG  MIKE 1§, 160 DES
318 98.8 8,81 .39 9.1 8,83 .48 97,5 8,48 2% 91,2 /.08 43 88,8 7,37 .83 78.4 6,83 .72
630 94,0 7,78 V2.7 7.33 44 91,7 7,80 2n 87,3 7.72 419 83,0 7,89 ,Tv 72,4 7,01 .42
1290 A7,8 8,68 ,27 48,1 .60 .28 87,8 8,83 1% 84,0 R.dd4 412 80,8 8,57 L83 67,1 7,13 .38
2800 Re,8 4 G20 48,2 & ot a8,3 9,12 ,2v 81,8 A.77 .28 The3 8,5t L7/ A2 7.02 7y
soun 79,8 8,83 .37 /8.7 8.8 L2t RO,0 8,83 ,19 78,9 5.9% 3% 71,0 8,48 (72 52.8 7,10 .82
VARPL 107,88 3,97 L, 1U7.2 8.79 .99 108,7 6,18 L10 104,58 7,07 .54 101,06 7,43 ,47 94,8 8,20 ¥
NUNG  78Se J78, MIURUPHONES J0 NEeGREES belLuw WINGTIPe
MIXE 1, 30 UEU AFT MixE 2, 4% ubl HIKE 3, &0 NEG RiXKE 4, 7% DG HIXKE B, #2,d> DtG AFY 8F wNoBE
.
318 82,7 7.38 Lin 46,3 7,28 ,42 a8,5 6,03 12 9i,4 To17  L3% 88,6 7,20 39
830 78,4 7,48 . ,29 B4,0 7,85 L43 A3,5 7,83 La0 86,8 7,87 ,2% BB.1 7,98 L34
1250 72,6 7,85 .64 73,9 A,80 50 2,2 8,58 33 84,8 8,89 ,19 82,2 8,97 .39
2800 64,0 8,33 ,98 74,1 Be9S .39 79,1 ¥.21 61 80,9 9,32 ,32 78,2 9,28 987
5000 58,5 7,48 3¢ 56,9 A.08 (/8 70,4 8,18 LR 74,6 AR08 27 73,8 9,11 L6131
wANPL 98,8 8,76 14 99,0 5.87 Lé1 1014 5,797 L1 102,85 8,08 428 1U0.Y 8,87 L33
MINE &, 9N DEs aFT HIXE 7, 97,5 WEd  WIXF 8, 10% DES PIXE ¥, 120 DEG wIKE fu, 138 DeG  MIXKE 1§, 18U DEG
316 90,7 5,88 .14 V1,8 7428 .43 91.3 7.5 32 %3,6 8,22 96 79,9 0,29 ,20 27,0 8,33 .23
AS0 87,4 7,61 37 7.4 7.8% oSt A7,5 8,22 2% 81,8 6,83 1,38 75,3 8,41 37 7947 7498 L7
$290 83,7 $.48 1% B4.9 A, 81 24 8,5 ¥,16 L33 79,4 T 48 |, 58 7147 7,29 ,29 72,8 8,29 28
4800 A1 ,8 9,02 L4 82,4 9,20 .22 A3,3 v,50 .29 77,7 7,89 1,87 68,7 7,386 44 68,5 8,24 38
20U 77,1 8,71 L,2¢ 7.7 9.2% L2 78,3 9,41 38 72,2 7.5% 1,37 89,8 7,12 ,%0 s8,1 8,14 36
PASPL 101,9 6,08 ,1e 1U2,1 8,40 ,20 101,58 b,A6 30 97,7 8,37 .48 96,5 6,08 L2V 99,2 7479 L33
NUNS 777« 780, MICROUPHUNEN 90 DEGRELS BELOW WINGTIPe
MIXE 1, 30 OEw AFT MIKE 2, 45 DEG MiKE 3, 60 DEG rIKE 4, 7% DEG MIKE 8, 82,5 DEd AFT OF NaSE
ns 87,5 7,01 .37 V3,0 7,31 .44 98,8 7.62 13 97.5 6,18 23 99,0 7,47 2
630 84,5 7,29 ,2b 89,0 7,44 L37 92,2 7,88 2% 94,0 7412 23 98,3 7,97 .31
1280 79,1 8,84 .04 83.4 8,89 17 A8,6 9,86 ,06 A7,6 KB, 73 2§ 89,4 10,¢ LIV
4800 72,5 9,06 .47 77.9 9,34 W22 A2,6 10, ,28 83,3 9,61 L7 85,8 104 L1
souo 62,9 8,20 ,23 /0,3 8,84 L34 74,1 9,06 L4v 76,0 8,80 L4l 79.6 10,0 ,18
VASPL 100,0 3,385 LU 1U3,9 S.02 .13 108,17 8,24 23 107,0 3,39 ,26  * 1UA,4 8,73 21
MIKE 8, 90 DEw aFT MIKE 7, 97,6 OFEé  MIXKE 8, 103 DEe MIKE ¥, 120 DEG MIKE Ju, §35 DEG  ™IKE 11, 180 DES
318 98,3 7,14 L1v V8,8 8,40 ,29 97,0 5,802 L33 92,3 8.25 3¢ B6,M 8,42 ,20 78,0 6,29 ,69
630 93,8 7.92 .13 92,3 A.84 ,4a3 90,8 8,75 33 A7,8 8.17 .28 83,9 8,80 L38 72.3 6487 76
12%0 88,1 9,74 L2 43,0 8,93 .38 AT.8 8,16 40 84,8 9,01 L20 81,8 9,85 80 68,0 7,62 ,67
FLTT 85,1 1040 ,27 4,8 9,28 ,L94 Ad, 0 8,68 By 42,7 9,58 ,02 7743 9,37 .29 $2.1 8,83 .82
000 79,2 9,22 L3 /8.7 9,08 .64 79.9 8,59 40 77,0 9.27 .22 71,2 B,00 24 53,7 874 L83
VASPL 107,85 6,21 .17 106,9 8,71 .28 108,0 5,88 .3 1N8,5 8,3¢ .42 102,64 8,40 ,32 94,8 8,09 42
VUil TRE='788, HIUHYPHONES 90 NEGHEES Reléx WINGTIPe .
MIKE §, 30 DEG AFT MIKE 2, 43 DEd MIKE 3, 60 DES HIKE 4, 7% EB NIKE K, 82,5 Dtf AFY OF NOSE
345 an,0 7,18 .,.2b 95,8 6,71 41D 97,3 b,A0  ,0¢ 98,3 5.77 W18 99,3 0,17 .28
630 Af,4 5,89 14 V0,7 7.31 Wus 94,4 /.56 12 93,6 8,71 18 93,9 7.14 iU
1250 AN,7 8,44 11 48,3 0,08 ,10 A8,6 9,83 .63 88,0 8,77 22 89,7 9,87 18
d85U0 73,8 8,58 i1 /9.9 9,26 43 Ad,S 10, 58 84,4 9,23 38 65,1 9,49 14
SOUD A48 3,15 1> 2.4 8.8% ,47 76,1 9,13 .84 76,7 8,30 .54 79,7 9.97 12
WASPL 101,2 5,18 1V 105,35 %72 15 107,88 5,94 ,17 §97,2 S.16 L1t 167,7 2,92 1%
MIKE 6, 9N Dtu AFT MIXE 7, 97,5 "EU  MIKF &, 10% nEG FIXE ¥, 120 DEG WIKE fu, 135 DEG  WIKE 11, 130 Of§
318 97,1 6,07 ,0b 5,6 S.47 14 Q3.8 5,13 07 5,2 6,78 L4l 87,0 8,83 57 91,8 7,57 .87
»40 01,4 7,23 ,2b §0.5 7,18 29 89,2 7,30 12 85,8 5,97 41 81,0 6,34 2% 85,9 7:54 .50
1280  A8,4 9,20 43 %7.4 8,04 58 ar,1 8,07 4b 79,4 7,63 L43 77.6 5,03 L4u 79,3 8.13 .27
43u0 85,2 9,14 82 84,4 8,30 .64 88,1 A,83 ,2n 77,5 7.78 94 72,2 71,09 62 73.0 8,30 .58
B0U0  A0,1 9,15 L4y 78,5 2,33 ,49 an,7 8,73 31 72,1 7472 1,00 64,0 7,03 43 AS,1 8,89 40
vASPL 10A,86 5,68 25 1uB,7 5,51 .99 1NS,.A8 b, 44,23 98,0 h,54 16 Ut 9,87 24 13,4 7,56 .20
TABLE A-II,- CONTINUED.
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FREGY
/3
ocT

LOLT )

318

63D
1280
800
000
ARPL

ne
830
1880
2800
[ 310
SASPL

RliNg

318
850
12%0
800
bouo

SPL
250
M/5

EXP
OF SCAT~
vy TER

SPLy EXP.

280  OF SCAT-

M/8 VI

.

TER

SPLy EXP,
€50  OF
M/S WY

Thle 788, WIURUPKENES 30 BEGREES BELEN WINGYIPe

MIKE 1, 30 DEw AFYV

88,6
81,7
T6,.4
49,2
an,b
97,86

Ball B4
7,92 L3
0,72 L8
9,38 ,19
9.47 4y
8,07 22

91,85 7,086 L0¢
877 8,07 20
84,0 9,23 L17
8,0 9,84 L33
TT7.8 9,49 33U
108,85 6,04 L1V
789« 798,

KIXKE §, 30 VEW AFY

a8,8
A8,8
79,7
72,8
63,3

PANPL (01,9

318

8350
1280
48y0
dnuo
saBPL

#nUNS

HIKE |, 30 VEW AFT

ns
[T L]
1240
%u0
»0u0
LEL LN

HIKE 6, 90 NEG AFT

38

30
12450
2500
suun
vigPL

RUNS

"MIKE {, 30 OEG AFY

318

as0
12580
PLIT
snud
vASPL

MIXE 6, 90 DE4 AFT

318

&30
1290
800
LLT
vasPL

HIKE 6, 90 DEu AFY

99,4
93,0
89,4
84,9
A0.0
108,7

MIKE 2, 45

89,7 8.13
86,9 8,32
2.0 9.3
76,3 U,
09,2 9,92
101.1 8.32

V1.9 8,04
8,1 7,83
48,8 9,014
83,5 8,48
77,3 0447
1U3.1 7.08

vEs

23
52
U8
39
' 28
[ 3

MINE 6, 90 DE8 AFY NIXKE 7, 97,b OES

U8
.14
0%
U7
27
3%

RIKE 3, 60

01,8 7,07
27,9 8,04
84,06 9,44
80,8 10,9
72.8 9,17
102,80 ©,29

NIKE ;a 10

81,2 7.82
88,0 ¥,89
88,8 9,46
88,1 10,0
A0ei 10.¢
102.% 7,56

MNIURUPHONEN YO NEGREES BLLONW WINGTIP-

7,34 L4
7,88 L,24
8,12 L8
8,32 LhU
7,42 .3

A1 L28

6,38 L3
7,57 Li8
8,52 ,o02
8,40 27
7.8 Lty
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83,2 7.01
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72,1 7,07
A 4 7,47
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.20
B4
.82
L6t
.88
.21
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ol
04
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.21
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RIRE 2, &b

V4.5 7,80
YU, 8 T8
84,3 R 38
/8,3 8,70
10,7 7,78
1UB,7 A28

MIKE 7, 97,5 vEV

1U0,0 4,39
94,8 7,80
9n.3 A,.82
48,6 8,40
BU.d R,27

118,3 8,89

pEY

.82
i
o8
37
o368
o2t

49
34
49
S
o438
L

RIKE 2, 4> LEY
88,6 5,07 42
a4 7,34 .53
79,7 R0 .44
73,1 8,00 .44
"85 7,31 L46
9.8 %,67 38

MIRE /7, 97,3 NEG
3.1 7,01 L2
48,6 7,37 .13
47,9 R, 77 .42
13,9 A7 L26
8,8 A Re L4
fud 0 A 81 .19

HIKE 3, AD

96,0 6,02
03,9 7,99
A7,4 8,70
82,2 4,93
74,0 7,83
107,86 8,97

SCAT-

TER

9 DES

.38
W42
33
18
.33
+09

nee

e
09
37
29
214
209

WIKF 8, 108 hEy

99,0 »,88
93,5 7,82
81,3 9,18
A7,8 8,89
83.3 A, N7
108,3 n,13

FAQe 796, MICROPHUNEY 30 DEGWEES BEL8h WINGTIPw

' 25
22
«13
w21

RL]

MIKE 3, 60 DEL

"9.2 0,78
AS,§ 5,02
AZ,4 8,03
78,6 8,30
N1 7,41
101,08 5,62

MIKF A, 108

03,2 7,33
AR b 7,29
"8, 1 A,AQ
&85 8,91
an,s #,84

13,7 0,79

HIURUPHUNES S0 DEGREES Brlow WINGYIPe

«27
43
v
56
55
#32

oty
.26
ot1
etl
18
<08

HIKE 2, 4%

RIKE 7, 97.% uE

tuh.g 7,17
48,0 7,84
V0.7 8.93
48,85 A,88
79,2 A,.54
fus.2 8,40

DEQ

8,90

.27
.29
L
o389
odd
.33

mIKE 3, 60

Q96,7 6,92
93,06 7,84
88,6 8,86
a2,z 8,83
72.9 7.71
107,53 6,08

MIXE 8, 105

08,0 0,53
84,0 /.82
V1.4 9,22
87,8 9,14
Bi.? 8.91
108,3 6,25

L]
L
.38
21
.22
» 13

2
28
ei8
W11
W19
oi8

nes

(38}
o9
a3
50
+31
03

nEB

$PLe EXP,
250 oF
H/S  VJ

rIKE 4, 7%

93,0 6,45
00,9 7,51
86,1 9,34

- 82,0 9,48

RINENT

J03,.4 8,84

i

SCAT=~
TER

ots

$34
214
08
07
+08
17

-

PIKE ¥, 120 DE®

81,0 8,12
78,9 5,78
76,2 8,07
73,9 4,08
8,0 85,289
7.2 8,04

RIKE &, 7%

100,2 7,07
96,7 A,2%
90,0 A,83
84,6 8,8n
78,2 8,48
109,9 6,48

a7
Y
1408
1432
1484
.82

*IXE ¥, 120 DEG

91,7 6,44
88,2 7.n4
88,4 8,17
83,5 8,00
77,9 7,9
104,8 6,27

FIKE 4, 73

93,1 7.35
88,1 7,73
88,8 A5
81,8 B8
78,7 3
104,2 6,27

FIKE v, 120

A8 ,2 ho94
85,0 A0
85,5 A, 1}
81,2 7.80
75,5 7,57
100,08 8,60

KIKE 4, 75

100,0 7.4¢
97,4 8,84
90,% 9,12
88,0 9,27
77.3 8,91

109,85 6,98

RIKE 9, 120

92,3 6,33
58,3 7,10
87,0 8,44
83.1 8,16
77,5 8,23
104,7 6,33

31

€6

L04
2
Wt
12
24
W12

nEg

25
3t
W27

s34
W12

nes

63
+13
22
15
«23
+30

DEG

2%
17
«30
34
*13
14

SPLy EXP.
250 OF SCAT=
M/S  vJ  TER

SPLe EXP,
250  OF SCAT-
Ll AN TER

HIKE 8, 82,8 Dr@ AFY WF NOBE

93,2 7,80 ,22

T8e1 10s0 48
104,2 7,13 .0

HIKE Ju, 138 BLA

0.1 8,858 L3V
83,9 7,88 L10
Tae? 3,80 .20
Taet 8,84 20
88,3 8,80 .0
102,0 7.9 .2

RINE 11, 1BV DES

00,9 ¢,03 ,30
48,3 .04 .28
78,8 $i07 ,2e
73:0 9.2¢% .23
64,0 977,43
1002 8434 .10

WIKE B, 82,8 0t0 sry oF xegt

7,00 08
a8
40
40
38
s
MIKE ju, 130 Do
88,7 6,77 80
83,9 7,18 .77
Si,0 7,98 B
77,3 w,u9 L0
To.h 7,87 .73
104,p 7,83 .80
MIKE 8,
91,9 b,94 35
89,2 7,74 49
38,0 8,04 3B
81,1 8,42 48
77.2 8,00 ,41
103,80 8,13 43
MIKL ju, 138 Dt@
79,0 5,081 L19
74,3 .88 ,27
Tie2 6,81 38
84,1 6,97 48
86,5 o.48 ,27
$7.,3 8,84 17

HIKE 318, 18v DE®

82,5 DeQ AFY 8F NOBE

HIKE 11, 18U OES

8744 7,38 L7
81,0 7,38 18
72i6 7,08 L0
86,8 7,27 L17
58,1 6,81 .18
00,8 7;24 LU

MIKE 8, 82,05 DEQ AFY OF NOSE

101,2
87,3
9.2
85,
79.2

10,1

MiKE

88,7
4,8
8p.2
7.9
To.8
103.7

TABLE A~II.- CONTINUED,

7.04 40
8,84 37
9,19 L2
9,28 L,27
8,94 42
6,80 .30
tv, 136 DEG
©,82 ,44
7.88 .98
7.03 L84
8.11 IO
8.12 .57
7.36 ,88

MIKE 11, 18U DEO

A-U45



M1D

FREQe SPLe EXPo SPiL.» EXP. ' SPLy EXP. SPLy EXPe SPLs EXP. SPLy EXPe
1/3 200 OF SCAT= 280 OF SCAT- 250 OF SCAY=~ 250 OF SCAT= 450 OF SCAT= 250 OF SCAT-
0CT  M/8 VJ TER M/8 VO TER M/S  VJ  TER M/  vJ  TER M/8 v TER M/S  vJ TER

RUNS  801e BOB, MIURUPHUNED 90 DROREES BELOM WINGTIPw

MIKE 1, 30 DES APT RIKE 2, 4p DEG MIKE 3, 80 DES nIKE 4, 78 pEe WIRE 8, 62,8 BEO APY OF w9GT
318 8,2 7,17 LUs 95,4 8,70 08 6,83 L1l 99,7 7,37
630 A48 7,28 41 03,0 .21 8,19 .18 98,8 8,01
1250 79,8 7,98 4b 8,7 3 8,97 L2t 0,7 8,08
%00 71,86 7,72 %7 81,9 88 8,8y .20
S000 61,8 8,29 L3¢ 72.2 8,38 .38 7.33 .07 4
WASPL 10N0,7 B,88 ,3» 108,86 8,78 09 23 .18 100,1 8,40

MIKE 8, 90 OES AFT MNIKE 7, #7.b V€S  NIXE 8, 103 DES RIKE ¥, 120 DEO HIKE Ju, 138 DE®  wiIXE 1, 180 aEG

B 09,2 6.47 L13 1004 6,83 11 98,8 $.48 L3 0,9 §.98 L34 87,4 7,U0 38 0 jov o0
630 94,3 7,33 .23 V4,8 7,83 .18 7.40 .52 7.6 6,86 ,20 83,9 7,u8 L0 .0 400 .00
1250 89,3 8,52 ,02 V0.7 R.80 17 ode 45,9 7,98 .26 0,2 7,80 .43 0 00 L08
4500 85,2 8,10 L47 88,7 A.89 L20 24 82,3 7.7% 22 7641 7,44 6D .0 00 00
B0UD 78,3 8,08 ,do 7943 7487 .28 .22 77,0 .77 .38 70.2 7,03 ,7¢ W0 400 00
WASPL 1N8,2 5,83 i1 108,58 8,17 .18 7 103,9 8,97 ,2¢ 103.4 7,34 .73 .0 400 ,00
HUNB  BNte AUS, STURUPHONEY SO NEUKELS HELBY WINGT!Pe
MIXE |, 30 DEG aFf *MIKE 2, 4b hEY nIKE 3, 80 NEG MIKE &, 75 OEG WIKE 8, #2,5 DEQ AFY A7 NOSE

31% 85,5 7,14 3¢ B7.1 6,95 %7 AB,3 H,36 24 91,8 7,31 28 91,1 0,83 N

ASll TR0 8,58 L6/ ANLD F,A0 4R 85,7 7,22 410 R84 7,71 (44 88,7 J.80 L4
1250 72,1 A.97 A8 79,3 7,88 74 22,7 8,23 L34 85,9 4,50 59 88,8 8,88 84
250N A% 7,28 77 /3.1 7482 A0 77.9 7,08 L84 81,5 4,88 ,33 S1,1 8,00 54
SnuR M4, 5,77 1,00 h4,0 6,37 .08 A9,3 A,72 L850 73,1 7,84 54 74,85 7,83 68
BANPL 95,8 5,79 L2V 9,9 8,91 .82 I01,0 5,85 18 103,10 6412 ,2% 102,7 5,98 .38

MIKE 6, 90 Ubku AFT FIKE 7, 97,5 vEy HIXF 8, §05 DES *iNE v, 120 DEG wikg ju, §38 DES MIKE 11 180 oEs

ns 91,3 B,86 07 93,3 7,40 28 92,1 7.24 L3t 8,0 5,80 L1 79.0 d,80 32 A8, 4 7,36 ,28
A3N WAL 7,25 Lin A8,6 7,56 38 AR,S 7,24 ,3b 85,7 8.85 32 Thea 8,30 .58 78.9 8479 L39
1250 A%,8 A,12 L4 A7 .4 8,79 47 AR,2 MR ,27 84,7 .91 L7 73.1 7,63 08 1.9 7433 22
FLUI R1,9 8,18 21 83,0 R,01 L 31 Ré.B K,A8 20 80,5 7,63 .17 68,7 7,186 79 84,3 $:73 80
snng 7R3 TL,60 L3 7h,7 AB2 L48 79,3 8.9 38 74,9 7,78 12 SR.t 8,18 LT 84,1 8,90 92
PAYPL 102,85 8,00 Li¥ 103,2 A.d0 .82 103,1 8,72 3 100,7 8,67 ,29 Sh,8 6,42 L34 97,0 6,03 .5

HUNS  8N9» 818, MICRUPHUNEN VO NELONEES RELBW WINBTIPw

MIKE 1, 30 BEo AFT MIKE 2, 48 UEY HIKE 3, 80 DEG WIXE 4, 7% DEG MIKE B, 82,5 DEG AFY aF NOUE
318 A2,7 V.17 40 «0  J0u Lu0 A8.4 7,31 .29 80,8 7,75 ,36 V1.0 7,87 10
630 78,5 6,82 A1 0 LU0 00 87,1 7,89 ,80 89,8 3,00 L3t 89,0 7,48 ,09
1250 7%.3 7,03 7e o0 JOU LU0 R4,3 8,19 ,09 88,8 4,91 L§9 89,1 8,02 ,07
4BUD 72,2 B,06 44 o0 L0U LU0 82,1 8,22 ,1® 84,6 8,74 42 84,3 8,44 .1b
onUD 63,1 6,83 62 0 00 00 T4.7 7,25 Lin 77,6 5,02 .50 TYN 7,81 a2
BASPL 98,2 8,96 34 W0 00 LuD 12,5 6,87 1% 104,4 7,48 44 103,4 7,43 ,14

HIKE 6, 90 UEW AFT PMIXE 7, 97,5 UEY  MIXE 8, 105 NEG MIKE ¥, 120 DEG MIXE ju, 135 DE@  MIKE 1f, 18U DES

ns 93,0 8,02 LiU B2 8,64 L48 95,4 8,90 ,19 94,8 8,83 ,23 86,4 7,33 48 +0 40U LU0
640 On,7 7,82 L1V 92,2 R, 13 L38 82,1 7,93 .34 88,5 7.48 30 81,1 0,92 .3v 20 40U 00
1290 90,0 A.79 0/ ¥1,2 9,92 .29 90,9 8,83 3% 86,7 8,26 .18 78,9 7,81 s0 ,00 ,00
¢5U0  BA,6 8,40 L1U 87,7 9,09 ,22 88,2 8,94 20 84,0 35,20 ,16 78,7 7.06 0 jou L00
5040 80,9 7,72 L1 81,4 R,54 38 82,7 8,38 iy 77,6 F,87 ,10 70,7 8,93 .0 ;00 ,00

»0 00 ,00

BAYPL 104,55 7,38 ,03 1uB,8 7,92 .22 18,1 7,89 ,24 107,2 8,38 12 108,58 8,31

NUNS  B0Gs 816, MICRYPHUNES 30 NEGREES BELOX WINBTIPa

MIKE 1, 30 UEY APT MIKE 2, 4> DEO PIKF 3, 60 DES ®ixg 4, 75 0€8 HIKE B, 82,5 De@ AFT oF WSk
318 77.3 6,88 L0 #2.7 7.3% .18 84,9 7.32 .28 88,0 7,88 24 88,0 7,39 .28
s30 72,3 5,72 .87 79,2 K71 W82 R2,8 7,21 ,22 B5,6 7.8 ,74 80,1 7,80 L3
1280 89,3 8,36 ,6) 78,8 7,24 .28 79.8 7,87 3 84,7 8,60 Lat 8.1 3,80 L1
2800 AS,5 7,07 .28 72,5 7.82 <42 77,6 7.89 26 81,1 8,68 54 80,9 3 .28
50uD 88,6 9,83 L33 86,1 A.72 19 70,9 7,28 16 74,4 8,33 58 74,1 7,82 L1
vASPL 63,2 6,43 08 V7.6 8,89 L1} 99,3 6,80 ,us 101,7 7,8t ,28 11,1 7,23 ,02

HIKE 6, 90 DEG AFT HIKE 7, 97,5 “EY NIXF A, 308 DES MI{KE ¥, 12n DEG KIKE ju, 138 DES MINE 1%, 180 DES

318 RG,1 7,77 L3 91,8 8,32 .32 91,2 8,39 40 86,2 6,94 ,28 74,1 0,uU9 47 79.8 7,07 .33
630 A8,90 7,64 24 87,3 7.65 28 86,5 7,07 3% 24,1 6,67 ,2% 60,u 8,18 84 71,1 85,48 .80
1240 W%,3 8,27 1B A7 2,71 .8 Ab,2 8,48 18 84,6 7,73 .1 87,0 8,18 24 87,0 8,82 L850
%00 A2,3 8,06 04 82,7 8,81 27 4,2 8,81 32 80,4 7,63 09 t4,1 8,87 48 A3.4 8,30 ,73
B0UD 77,3 7,89 ,2u 77,2 B.bt 27 77,6 8,19 ,42 75.0 7,88 L10 56,4 5,98 14 ] 8,08 40
wigPlL 10t,1 7,08 08 fuz,.4 7,74 .17 103,0 7,94 39 301,68 7,70 ,16 96,8 7,30 ,2v 8.2 7,98 L1t

ORIGINAL PAGE IS
OF POOR QUALITY

TABLE A-II.- CONTINUED.
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MI1D
FREG

/3

ocT

WiING

SPLY EXPo

SPLy EXP,
250 OF SCAT= 280 OF SCAT-
M/ VI TER H/5 Vi

'

TER

SPLy
250
M/s

EXPe
OF SCAT=
Vo TER

817» 824, TIUREPHUNEYN 90 DEGHERS AELOW WINGYIP.

HIXKE t, 3D DEY AFT MikE 2, 48 bEn

MIKE 3, 6U DEG

ns 83,7 7,08 20 PR : S : LU ] AB.8 7,11 L1%
K30 TA,B 8,41 L 6U PSS VR L K8,6 7,48 30
1280 78,1 5,90 kS PLUPS 1R ] A3,8 5,00 39
2800 71,1 7,38 AU W0 LGNy a0 B1.6 8,22 ,i8
BNOD 83,7 7,87 48 P Y. L B b 78,0 7,88 07
HABPL  9R,9 6,58 L1V IS Y T T ) 102,7 8,486 L0
MIKE 6, QU LEU AFY NIKE 7, 97,5 NEU  MIXKF R, 103 NEH
348 94,8 7,24 Lus V4.8 K26 N7 95,4 H,80 43
asn on,2 7,%6 L3 N2.1 ALty L7 92,4 B0 29
1280 A, 8,18 1> F0,9 A, 88 L42 91,2 8.90 3%
4BUD RA,N 3,08 20 R7.0 A8y ,43 A8,2 B.A1 L3
SOud AN,Y 7,78 .35 41,7 A8 Ll A3, 4 8,01 b1
VaUPL 10,1 6, K4 04 1UB, 4 7,47 L4 108, 7,86 40
NUNS  B17e 824, MICRYPNONEY 30 DEONEES BSELSX NINBYIPa
MIKE §, 30 DE¢ AFY MIKE 2, 45 DEO MIXKE 3, 60 nEG
38 TR,6 B.94 1) #3,8 7,41 413 85,2 .21 30
680 73,2 5,73 G40 0.4 6,78 ,26 82,6 7,06 L34
1290 A9,0 3,97 82 75,8 7,02 .40 79.6 7,54 22
48U0  A8,4 7,13 L34 7341 7480 L44 78,3 8,20 ,a8
oNUN 88,9 6,98 L3V 68,0 7,12 .n3 Tiel 7,70 08
BASPL 93,8 3,97 ,0% V8.2 A28 16 99,4 6,21 LI9
MIKE 6, 9U DEy AFT Mixg 7, 97,b UEJ  MIXF 8, 10% DIG
318 BO,8 7,87 L3 V1,8 8,26 .26 Glod §,27 4%
230 &7,0 7,82 ,L,3u BT .7 789 29 87,3 7,38 40
1250 Am,3 8,13 13 86,6 A.88 19 A7,2 8,69 .17
4800 82,0 7.96 LaU 83,3 8,74 38 83,3 8,29 33
pOUD  TALG 7,78 ,2d 77.2 A.8Y  L42 78,2 8,40 28
wASPL 101,7 6,98 i1 102.4 7.39 26 1025 7,49 38
WUNS  A2%e R3Z, MIURBPHENES 90 DEGNEES HElLAe MINGT|Pw
VINE 1, 30 uku AFT  MIKE 2, 4% Utn FIKE 3, 60 DEG
3% V1,2 7,46 LN/ QBT 7,17 08
(X1 AR 4 7,35 24 94,5 7,66 00
1790 AN,% A,22 24 RT,5 B, 46 29
4ROD 73,5 .23 L1/ 3,3 .87 23
LT Ad,6 7,08 34 T4T T .AL 24
BASPL 1N2,5 8,11 31 107,9 H,A8 ,NM
HMIKE 6, 9U DFG AFT MIKE 7, 97,5 BEG  PIXKE &, {0% DEG
315 OR,2 8,22 LIS V7.4 hui3 427 93,8 6,19 1Y
K30 0X,0 7,17 08 V2.8 7.49 17 90,4 7,08 28
1290 89,6 R, 17 N4 0,3 837 L0 6n,0 H,80 32
Z%un RA.D 8,27 N8 AB,7 A3B L83 AAL4 8,27 24
BIB 79,1 7,45 L28 BUL3 8,42 07 A2 H,29 L339
CANPL 107,86 5,80 L,04 17,3 A09  ,23 ING,6 n, 28 ,i8
MINS  R2%e 832, SICRUPHBNEY 30 NEURELS HELOW WINGTiPw
WIKE 1, 30 DEs AFY . MIKE 2, 45 bLed “IKE 3, 40 N¥G
315 BN.4 7,48 L34 4009 7438 J38 90.8 s,78 LI}
K30 AN,B 7,30 L2/ 87,4 723 412 A6,.7 6,90 L3t
12%n 74,0 7,33 L% 81,7 ARL21 L34 A3, 0 F.A6 31
2800 AR,E 7,99 L34 76,0 8,08 39 79.2 8,23 74
snun an,3 7,23 Liv nT.9 T.a1 L2 T0.Q0 7,48 L,27
T EASPL 97,8 5,97 .28 1U2,2 A.32 013 12,8 8,70 L1
MIKE 6, U DEG AFT RIKE 7, 97,b #Eé  WIKF &, (U3 NEG
318 99,4 8,53 L1/ V4,7 A, 08 23 04,3 8,66 ,38
AS0  R&,5 7,17 07 58,7 7,37 .17 0,8 8,34 ,14
1250 A%, 8,07 00 48,2 A.63 .29 9N,2 ¥, 74 51
2%9n A3,3 8,38 0w 83,9 A5 .27 RE,S U .55 Ll4
50UD 77,6 A Ub  L2U 77,7 A48 LS89 A1,3 9,80 LUA
sAgPL 103,2 6,12 08 148,00 7,39 .18 105,48 8,01 ,18

SPLs EXP.

250 OF SCAT=
TER

LT N

FiXE ¢, 75 DEG

1,1 7,50
89,3 7,8¢
A8,0 K,80
ne,3 8,71
77,8 %,57

$04,6 7,12

PIXE vy 120

94,7 4,47
88,8 7,42
85,3 7,52
82,1 7,44
77,6 7.88
(08,7 8,10

4R
49
«34
.35
W40
.36

nea

35
27
$10
a4
« 3%
12

riKe 4, 78 pto

87,6 7,8
88,0 7,47
84,8 8,47
80,9 8,53
73,8 8,24

101,8 7,07

MIKE ¥, 120

88,2 8,60
83,6 6,21
83,8 7.28
79.8 7.14
74,85 7,37
101,1 7.32

PIKE 4, 7%

99,6 5,88
98,2 7,89
A6 3,49
85,2 B,82
77.9 8,40

109,3 0,9

PIKE ¥, 129

88,3 .26
Al E %,89
84,0 7,19
aL,4 7,81
75,86 7,52
103,60 Aoy

FIKE 4, 78

93,8 7,23
Q0,4 7,88
87.4 8,97
82,5 8,87
75,3 8,78
104,3 8,19

V29
1
.28
T
W39
+20

bga

+30

13

20
ol
38
alb
ald
32

nEs

+22
7t
42
A3
W74
.28

o33

rIKE ¥, 120 DEG

84,3 5,39
78,2 5,33
76,3 5,88
71,3 5.42
66,5 5,78
98,7 6,44

.1
77
W50
73
W92
«36

SPLy EXP.

50
/s

\s

TER

SPLy EXP,
OF SCAT~ 250

H/s

OF SCAT=

vJ

WIKE B, 52,% Ded SFY AF NORE

91,7
89,2
8R,2
LY MU
78,3
103,8

Hing §

87,2
81,0
79,4
76,3
70,7
108,4

2,% s
7.8 36
w10 21
8,20 ,04
7,97 v
6,83 0t
u, $3% 0t6
.48 47
8,90 .83
7.44  L8U
7477 W80
7.88 (43
8,33 .29

MIKE 8, 42,8, DK6

88,8 2,08
85,7 7,20
85,1 8,33
40,3 8,00
Té.8 7,92
1014 6,74

MIKE ju, 138 Dee

TER

MIKE 11, 1BU DES
oD L0 ,un
W0 W00 Lup
W0 00,00
Wby 00
N T
W0 Lnu DO
AFY OF NOBE

HIKE 11, 180 DRO

76,0 8,88 70 78,0 808 .1
70,9 5,88 90 68,5 8,08 .10
09,5 0,93 98 5.3 88 .10
68,4 87 81,3 6.2 .18
88,1 Y4 $2.8 6419 .18
7.3 1) it 741 W24
MIKE B, 42,0 Ned AFY NF NOSE
10an /.94 10
YR, 3 B8 29
Yien 9,U1 32
Ad.7 #7832
B0.n 8,92 dp
09,2 0,36 22
NIXE fu, 133 PEG  MIKE 11, 18U DEG
83,2 d.44 29 9,8 7i22 L0
?77.9 5,51 3 4,9 7,21 .10
74,3 5,95 20 77,7 6,82 28
ba.m o,un (27 27 7,38 ,29
62,0 8,10 60 A2,6 8,73 ,3n
100,27 5,94 08 112,4 8,78 L OR
MIXE B, 82,8 DEQ AFT #F wNOdL
92,5 6,08 L6
89,8 7,27 52
86,9 8,37 82
82,2 8,88 60
76,3 8,88 68
1U3,9 811 L33
#ixkk ju, 138 DEG WIKE 11, 1850 DES
91,3 7,86 ,74 90,0 7476 L,12
84,5 7,27 .32 43,5 7.44 214
80,7 7.99 44 77,8 Ti62 LU0
78,8 7,76 40 72,0 7.8 21
66,7 7,38 47 42,6 7.88 ,a8
103,0 7,53 ,6U 101,0 7506 14

TABLE A-II.~- CONTINUED.
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MID

FRLG:» SPLe EXPe SPL» EXP. ' SPLy» EXPo SPLe EXPe | SPLy EXPe SPL» EXP.
1/3 250 OF SCAT=- 280 OF SCAT- 450 OF SCATe 250 OF SCAT~ 450 OF SCAT- 250 OF SCAT=
OCT  M/8  VJu  TER M/8  VJ  TER M/S V4 TER M/S  VJ  TER M/S  vJ  TER M/8 V4 TER

AUNS A3Jw AU, NIURNEHBNES 90 NEeGREES HELOW wiNGY|Pe

N

HIXF §, 30 UkG AFT PIXKE 2, 4% nky MIKE 3, 6U DEG vIXKE 4, 7% DEa MIKE 8, 82,5 Drd AFY OF NasE
S8 AT L2 7,78 ,3b 01,8 7,83 L17 94,5 A2y 17 UB,4 B.24 L3V
&40 R2,2 7,20 b4 AR, 4 7,42 4% 92,1 A,23 40 92,7 A, 04 32
1230 7R3 7,67 %/ Ad.t A,01 19 iU 9,01 L3I2 St.6 8,83 47
4500 TR,7 B384 R4,6 4,45 1B 46,8 8.70 37 B6,0 8,74 42
BNID AR, 5,89 L3 77.0 7,9% L09 an,7 9,19 .20 81,1 8,72 .23
vASPL {1N1,7 8,73 ,3u 104.7 5,88 41 108,8 7.43  ,23 1UA,8 7,48 42

MIKE 6, YU DEuY AFT MIKE /, 97,5 1EY MIXE A, 1US NEG FIKE ¥, 120 DEG #InE fu, 138 DEG MIKE 11, 18U pE@

318 97,3 B,78  ,3a 9.6 9,43 9% 9R.5 8,98 49 89,2 6,74 412 A%5.6 7,62 U9
h30 92,9 7,96 ,37 Y3.7 ALXS 8% 82.7 8,02 42 83,8 5,92 4% 78,7 6i42 L3
1240 91,3 8,20 Lid> V1.6 8,79 .47 90.2 8,53 .27 84,3 7,51 .18 72.9 7,01 U8
4840 A7.2 R te 38 B7.1 8,83 L4 A7.7 B, 68 ,2% 81,1 7.3 L23 AS,7 7.14 L22
EUD Y Aa6 7,97 2% AleB8 R,83 74 A2.8 8,75 32 TALD V.48 29 A0.% 759 17
PAIPL 1N6,9 7,32 M 1091 R.28 L340 109,6 8,22 ,34 108,08 7,84 .18 17248 7,80 03

¥HNS  A33e 840, MIURUPHONEY SO NEGNEES RLLow WINGY{Pe

MIKE 1, 30 DEG AFT M(KE 2, 4b LEY NIKE 3, 80 NeG rIXE 4, 78 DEG MIKE B, 82,3 DEG AFT oF NOOE
318 81.8 7,86 17 AB,B 7,61 ,L48 R7.7 7,48 ,36- 91,2 8,39 ,L37 92,4 8,82 ,8)
830 78,7 6,78 ,7e 52.8 7,18 .70 Ad.d 7,21 L,30 89,0 8,80 ,32 89,7 8,36 L88
1250 73,2 7,09 S8 78,7 7,60 48 82,3 8,12 40 87,4 9,10 ,39 87,0 8,87 38
€500 AQ,7 8,u8 57 8.8 8,07 .32 80,7 8,48 28 13,8 9,00 ,38 83.3 8,77 48
snuo Aled 8,23 ,32 /140 8472 o7 73,6 8,20 ,04 77.2 910,39 77,4 3,89 5%
VASKL 97,8 4,88 0> 1U1,8 6,56 ,28 102,1 #,34 ,07 104,3 7,28 ,20 10441 7,22 L34

MIXE 8, 90 UEU AFT MIKE 7, 97.5 IEY RIKF 8, 105 DEO MIKE v, 120 DEG HINE ju, 138 DEQ WIRE 1), 180 DEN

318 02,4 8,52 L4 94,0 8.4 ,42 93,4 8,46 37 74,8 3.89 ,80 90,0 9,u7 W7 7.4 3i89 .12
A3D  BA,S 7,83 L3/ 88,0 7.37 L4 BR.9 7,71 44 70,8 3,07 1,42 84,8 8,18 70 81,0 782 49
1280 AA,3 3,46 L2u 37.9 A.63 28 28,8 8,78 ,23 69,6 3,82 1,09 70,7 8,14 38 76.3 7488 18
489N AZ,0 7,99 L26 Ha.3 B.82 (44 85,6 8,76 ,29 87,4 4,18 1,42 78,7 o3v 7241 .97 Lt
8OO0 TR, 7,93 L2b 78,2 8,74 J3B A0.t 8,87 ,27 61,8 4,24 1411 88,1 38 83,1 7468 .18
PANPL (03,3 8,97 L3 tud,9 7,88 97 105.3 7,97 34 99,2 8,78 37 104,1 8,47 40 102,2 8423 .16
RIING  Bdtw A%H, MICRUPHUNEY 90 NEGREES Reldw WINGT[Pw
MIXE f, 30 Ubu AFT MIKE 2, 4b ULEH HIKE 3, AU DEG *IKE 4, 7% pEnN nixg &, 82,5 NG AFT &F wadp
s Ay 8 7,U4  L3U W0 LB G1O QN,1 4,08 42 91,7 S.88 42 G127 D.0d 24
Asn 7.8 8,01 L1} P [ O ) BALE B, 4% Lus 88,7 7,80 30 U7 ,4 /.42 .u?
1290 72,8 7,42 L8 oatu Gne A0,9 7,82 03 83,2 8,22 ,22 8X,4 8,41 .32
2%90 AP 0 5,40 5% [ BN [T 75,7 5,85 o0 Th,2 A,60 L4} 77,4 8,83 .82
LI A,S 6,12 L0b WD W U 70,1 B, 46 L UN 73,1 7,85 .12 73.% 7,73 80
BASPL 95,1 5,17 LY P B o TR 1) 10,2 5,38 Uy 101,2 %,6% ,28 106,48 .45 L3

HIXE 6, U 0Eu aFT  M{XE 7, 97,> 9fd MIKF #, 10% DFQ FIXKE ¥, 120 EG sikg 10, 145 o MIKE 11, 15U UEG

3 AULY 5,22 ny VUL & 8,39 47 AQ,s 5,83 19 B, b 5,24 13 Bl.n D01 L48 PRI (S
a;; Asze 5:59 :01 86,7 ALL7 418 AR5 5,74 U8 A2,8 AID L32 81,2 7,uU3 .4? 00400 00
1250 R2.8 7,87 L0 43,2 T.88 2% A3,3 7,73 07 An,0 7,38 L33 A6 8,90 3z O a0U 00
280 7.4 5,97 L%» 8N,2 A28 ,H%% 80,8 h,00 ,77 78,2 h,20 47 78,2 7,343 v o0 g0u Lun
S0N 7AL7 7,52 .29 /8.0 7.8 17 TS K 16 26 74,5 7,13 .42 70,0 7,80 (Au W0 L0000
WASPL IPN,2 S,.18 0 07 1,4 8,23 L4 10,4 5,88 L8 WTL0 H,.64  ,2% 9%,0 7,02 LB LY LY

RUNS  Batlew A58, MILROPHONEY 00 NERHEES BELON WINBYIP-

MIKE {, 30U UEG AFT MiKE 2, 45 DEw MIKE 3, 60 NEG HIKE 4, 75 pEG HIKE B, 52.5 DEQ AFT oF NOBE
h 3.4 5,8y a3 A2,0 %,45% 17 83,7 0,24 .23 8247 B,U2 ,09
ain  mass ecos 37 78,7 8,82 .18 80.4 7.23 .30 79.4 6.70 .23
1250 k4.0 7.61 .28 72.7 7.42 .08 78,8 a.47 .28 7408 7227 i1
2%00 Kd,3 5,34 1,28 87,7 8,07 L,38 70,1 7,060 81 69,1 0.95 +39
5hu0 43,7 5,8% L 3In 5,9 5,93 ,L,32 82,1 7.96 .19 62,3 7,486 ,23
SASPL  Ad.d B.71 .34 1.8 .38 .07 93.4 B.91 .21 92.3 5,21 .08

KIXE 6, 30 UEH AFT HMIiXE 7, §7.8 NEY MIKF 8, 1N% DNEG FIKE 9, 120 DEG HIKE Ju, 135 DES HIKE 11, 150 DEG

3 AZ.8 4,78 §7 84,1 A,U8 L0 82,9 8,17 47 78,2 4,92 .06 71.8 B.Ub 39
asn Tels eie3 oa 79.3 A.be 09 79.5 7,19 .22 76.3 S.78 .37 7001 3.91 .88
1250 7.4 7,75 12 76,0 8,01 02 76,1 8,42 18 73.3 7,22 ,28 66,2 7,34 12
2500 71,2 6,28 58 72,2 £,98 24 ¥3.1 7,30 48 70,4 6,24 .51 39,9 3,71 68
snun AR 6 7,46 1% AB.7 R 11 (NN 87,3 #,17  L38 63,8 6,95 ,21 52.0 8,78 .81
WASPL 92,5 5,28 ,0$ 93,2 S.95  LU% 92.9 6,22 .23 B9,8 B.64 ,16 85,0 0,36 L21

TABLE A-II.- CONTINUED,

A48



MID
FREG» SPL+ EXPe SPLe EXP. * SPL» EXP. SPLy EXP.

SPLy EXPs SPL» EXP.
1/3 250  OF SCAT- 280 OF SCAT- 450 OF SCATe 250 OF SCAT~ 458 OF SCAT~ 250 OF SCAT-
0CT M/5 VJ  TER M/6 vJ  TER M/S  VJ  TER M/S  vJ TER M/8  VJ  TER M/S8 VW TER

HUNB  Bdéte BBB, MICRYPHONES 3D DEOIKEES BELON W{NGTIPa

MIKE 1, 30 DEW APT MIKE 2, 45 DEY KIKE 3, 60 NEG +IKE 4, 78 pEG MIKE 5, 52,85 DE@ AFY OF WOOE

NS 76,2 8,12 L3¢ 1.2 6,88 .18 83,5 6,20 17 84,6 6,18 28 84,4 4,98 17

A30 73,2 6,14 L0/ 78,7 6,30 18 81,3 5,78 LU 83,2 6,71 27 82,7 0,24 81

1250 68,9 6,19 ;08 72,6 6,80 U9 76,8 6,95 21 79,2 7,24 22 80,2 7,84 i3

aBUD 88,8 5,51 48 67,3 8,81 L80 73,6 6,20 (48 78,1 7,09 L84 76,0 7,18 B4

BOUO 53,6 4,95 L34 01,3 5,88 Lif 67,6 8,88 18 70,7 7,83 43 1.0 7,92 20
VABPL 87,1 8,21 12 94,5 8,30 .1t 3,9 5,39 ,07 98,0 8,71 .32 8.4 3,02 32

MIKE 8, 90 DEW AFY HWIKE 7, 97,8 UEG  MIKFE B, 108 DB MIKE 9, 120 DEO “IKE ju, 138 DES  wINE 11, 18U DEe

316 84,3 3,40 ,08 8,7 8,07 €2 83,4 8,32 24 78,5 4,80 L3¢ 7.0 4,80 20 78,2 8,89 12
830 82,8 6,30 L1 82,9 6,87 .48 02,9 6,86 22 77,0 8,77 80 Tdel 8,UF 44 78,4 6,20 17
1290 AD,0 7,45 ,24 [] [ Y L | 00,8 8,16 88 73,1 6,80 90 70,1 0,87 3% 70,7 6i01 28
RBUD  TB.4 8,87 LI 5 8,47 W 7.4 6,03 L4e 70,8 5,79 (.01 68,0 4,43 1,14 e8;1 4,7y 8y
¥0U0 78,1 7,84 2B 78,0 8,82 .98 0.0 3,18 4B 87,3 6,20 1,890 0,8 8,10 B 88,0 8,88 10
vAgPL 98,5 5,39 04 8,2 6,23 27 8.9 8,19 Li2 91,0 5,48 48 88,9 5,88 24 80,2 4,31 .08

NUNS  B41= B8B, MIURUPHONEY O DEGHELS BEL2n NINGT!Pa

MIKE 1, 30 DEV AFY ®iKE 2, 4b DES RIXE 3, 80 NEG FIKE &) 75 DES HIKE B, #2.8 DEO APT oF MaBE
318 73,8 4,24 L3V 78,7 4496 14 M0.1 4,16 ,42 80,8 5,11 14 81,4 8,14 ',23
8630  7§,8 3,51 L2U 76,6 A6 (82 78.6 8,10 ,OF T9.4 6,37 14 70,3 5,92 49
1290 A8.4 6,80 L2% 70,5 6,08 .14 4ot 7,01 36 79,0 7,60 L8 76,2 7,87 0%
4800 89,6 (,98 53 ©8,8 3.41 36 0.0 5,29 ,8) 71,0 8,83 ,82 73,0 7,17 04
OB 82,9 4,88 22 01,0 4448 1% 64,6 5,82 41 67,2 7,19 ,0¢ 68,2 7,30 L4
VASPL 86,4 4,80 Li¢ V0.3 4,87 td S1s7 5,08 .fs 92,3 8,23 14 2.6 8,10 07
KIKE 6, #0 DEQ AFT NIKE 7, 97,5 OEV  WINE &, 108 DEG *IKE ¥, 120 DEO NIKE §U, 338 BES  wiKE 11, 18U DE
318 A{,0 4,88 L0¢ g7 8.08 .23 83.4 8,42 42 84,6 0,87 ,07 84,8 7,82 83.8 $i70 38
630 78,8 5,88 37 0.6 8,30 o34 80,% 6,04 .37 82,4 6,74 26 83,6 7,77 80.1 6487 .87
1280 78,0 8,80 ,2p R TITARTT 77,0 6,70 L339 T8y 728 26 78.8 8,00 848 2477 24
2BUC 7,9 8,16 LN 78,4 8450 78 26,3 4,87 1 74,3 6,01 .44 TR 6,93 0.3 8438 .0y
SOUD  T1,8 8,38 L4z 73,8 2,28 L6 72,8 6,42 1 0,8 8,70 28 80,4 7,00 61,8 Si48 22
ARPL 82,9 4,74 ,03 93,6 8.5 L7 04,2 5,76 .88 94,8 i1 iR 0.0 7,17 oRiB 4i81  Lte

WiNS  BRT. AB4, HIURBPHENEY 90 NEGKEED AELOR WINGT{P.

;
MIKE |, 30 WEG AFT M(xF 2, &b hes nIKE 3, 60 NEG hiKE 4, 73 DEO MIKE 8, 82,5 Dtd AFT AF MesE
2
34 b ve Bhl 00,8 4,28 21 92,1 M 0t W36 Y1,9 v.02
::: ;:': :'if ':3 tnowon Lan AALH n 40 e 87,7 A4y '51 ::': :':g '::
e 7301 7u98 e B A0S 7,30 20 A3, R e yath o7t 20
2500 AALE B.07  L4n Y R L 78,0 #,N2 b9 78,1 8.3 '74 7ot woiB LU
phun  %a.a AL3e Lt> Y LBD 00, A9,5 .86 28 72,8 7,38 -;7 u'-: otee i
sANPL Q3.5 4,08 L1b B N L L L PTa1 9e08

180 uED
MIKE &, QU VEW AFY RIKE 7, 97.b nE4  MIXF A, 105 NE8 FIKE ¥, 320 NED WIKE fu, 138 NeG  WINE 1§, 180 E
,

5 L0 00

AN 90,4 4 AR 2% 1.2 8,38 W7 89,8 5,55 14 p5.1 muis .17 so.e 2.1 a0 0 n0 .00

;ib IA.\ h‘?ﬂ 13 87,0 A.2D 09 A741 A,B0 14 82,9 5.09 ‘il 7,' 1.64 .!u PYURY (L B b

n2ih 7.81 W19 A3,7 7,77 L2 Ad.2 #0821 80,7 7,88 o0 den Ty tar n lno Luo

enn reia siay o 79,6 3,81 .6 RLd 60 o) 78.3 31 W00 1207 s noLne Lun

ann . 7e.z naY .80 AP Thod mo3h L24 744 P14 L9 83,0 /.30 a8 hoato e
:l;’L innes 4ieh 05 1OU.7 .02 Ll 1N0,A %86 L1 97,3 2430 W10 don 00 . *

.

NuXS  887e 864, MICRUPHENEMW 30 QEOREED BELOW WINSTIPw

o APy OF Nest
WIKE 1, 30 DE® AFT WINE @, 48 DEG WIKE 3, 60 oL@ FIKE 4, 78 DEG WIKE B: 92.5 DES &
’
PRTIIAT
76,4 6.01 4 1.8 6.28 28 23,8 5,03 32 cs.: :.;e .;: :;:; 0:u1 :o‘
Yo ane s.en s2s 78.8 8,38 02 81,0 5,72 .08 83,0 6.8 09 s3.0 8,01 .02
0 B.b8 .4 w0887 . s 18,0 0.8 ode
R S aae . $7.8 6,84 16 70.8 7,95 ot 1.0 B,us
HH oo Sl e 04,2 8,19 .07 98,9 85.73 .16 98,0 0,12 .09
o XE 11, 180 OIS
WikE 5, 90 DEG AFT WIKE 7, 97,5 UE@  WIXE 8, 103 DE®  RIXE ¥, 120 DER  MIKE 20, 138 DES  WIKE 33,
' " 79.5 5408 28
09 .2v 85,0 8,50 .63 85,8 5,80 .17 79, 488 .08 J8.0 8,01 20 70:8 Bies .24
HES-LHI #3041 6.68 23 8303 6,87 1B 7808 823 .23 14 e ree sioz 2
seeo Fela Tiie o s e s 9003 000 ke o0 sioe 73 65,0 4.9 .43 e8.1 Bis? .74
87, .
[ e o . 60,7 8,U1 .86 88,6 629 .37
1800 Pee Sele 113 e s 75,6 7,99 .20 668 6,04 19 0.y 8.U1 ¢ eizs .
Vel sane RN wlnie i se.1 si08 17 01,0 814 o18 $9.3 o.84 .14 0oih si1e 12
L1} ] . . .

ORIGINAL PAGE I8
OF PCOR QUALITY

131113IJ3 Ib-:[]:g" (:()IQU?IJQI]IEI)Q
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MID

FREGs SPL2 EXPs SPLr EXP, ! SPLs £
s XP o SPLy EXPs SPL» EXP

/ - P ’

éc% :?g 35 S?e; :50 OF SCAT- 450 OF SCAT=- 250 OF SCATw 254 OF. SCAT= g::' Eéi. SCAT~
/8 \ TER M/S W TER Mm/s v TER /S W TER M/S vJ TER
NUNS  B6Be 808, AICRUPHINES 90 DEGHERS YELEY HINGTIPe
MIXE |, 30 DE¥ APY NIKE 2, 45 LEQ MIKE 3, 40 DES »ixe 4, 75 pES MIXE 8, 82,8 003 AFT 8F NORE

IS 74,8 $,23 L4 0 N0 L0 81,8 B,0¢ ,22 84,2 8,08 L2U Ba.e 2,92 43

430 73,5 8.8 42 0 00 Lu0 81,3 5,01 :li DS:D .:88 :17 Da:? o,u8 :Aa

1280 Tia8 To146 22 8 JOU 00 78.2 7,38 ,2v 82,8 7,8: ,20 82.8 7,21 ,20
RSUD 68,8 3,90 .87 «0  J00 LU0 76,8 8,84 18 9.4 7,78 37 7800 7,41 38
B0UD 89,53 5,89 L& 0 L00 Lu0 1.2 6,67 .17 74,0 8,03 20 78,1 8,20 L3¢
VASPL 91,3 8,07 ,2» o0 00 Lu0 07,6 8,38 ,02 99,1 3.98 .14 98.3 d,67 30

HixXg o, 80 DEY APT MWIKE 7, 97,8 uIV PIKE B, 108 DEV *IXE ¥, 120 DEG HIKE tu, 338 De@ MIXE 13, 1Bu DES

S 844 8,21 L7 €. 8,17 18 87.4 0,08 20 85,4 6,84 16 82,5 v,47 .32
#30  A3.i 8.64 06 86,9 8,64 L18 8.2 7081 .24 82,5 .48 .21 B0 7027 41
1290 2,1 7,18 ,08 3.9 7.82 ,03 83,8 8,17 79,9 7.43 .21 780 7.83 .43
2098 00,2 8,91 L7 $1.8 7,27 .20 2.2 7088 78,4 8,83 .28 78.2 8,36 1.0u
see 77,1 7.2 .00 7801 ) 79.2 8,49 7408 7,61 .16 Tu.4 7,93 .43
visPL 97,9 8,00 .07 9.4 5,08 17 o0 8,37 96,7 6,47 .10 $6.4 7,88 .32
HUMS 669~ 873, MICRRPHINES 90 DESREES AELOW WINGTIPw N
NiXE 1, 30 UES AFT WIKE 2, 48 DEG NIXE 3, 80 DES *iKkE 4, 7% DEG WIRE 8, 82,8 DES AFT OF NeSE
18 74,6 559 .67 L0 W0U U0 M8 4.8 61 83.8 5,99 42 4.8 5,79 .9
630 72,8 8,04 .37 W0 .00 .60 807 6.9 .13 840 7,83 .23 83,4 5,56 .32
1250 9.3 6,08 5% 10 .0u o0 7801 7048 .14 82.3 8,35 .40 82,2 7,08 .48
2800 #S.4 S.71 .88 o .on . 77.0 7008 .41 79.5 7.58 .58 79.8 7,33 .7
B0UC  8e.e 6.64 .38 W0 .00 LU 71.0 8o70 .22 7400 waly .34 7he1 soug .8
VESPL 92,0 E.46 L3P Jo sop .00 R EWT IR 98,7 5.8 .26 va.z v.24 .32

MIXE 6, 90 DEV AFT MIKE 7, 97,8 ntd NIKE 8, 105 DEG *iXE ¥, 120 DES HIKE 1y, 138 M@ MINE 11, 180 DES

38 88,0 %,63 ,i7 86,8 A, 41 U4 A7.0 6,99 ,L22 A8 ,7 #6064 ,28 81,V 6,03 L49 «0 400 .00
830 83,6 6.44 L1 4,7 5,83 it 85,5 7,44 43 82,4 5,808 L33 81,1 0,98 .6 .0 L0u LU0
1250 81,9 7,39 L0% 43,4 7,78 i1 83,8 8,86 19 79,7 8T8 L4 78,3 7,90 L6 {0 00 .un
4500  BO,1 5,40 L66 81,3 A, 0D L4 BI.8 5,93 .38 78,9 B.14 .83 Toe1 .44 89 .0 L,00 ,u0
BOUD  P7,4 7,08 L33 77,9 7,88 it 79,3 8,35 40 78,2 7eld JA8 T2 7,74 .40 «0 .00 LuT
CAPL 97,8 4,80 0V 98,6 8,83 19 99,0 8,20 ,23 96,9 0.28 (34 96,4 7,44 B2 0 L0U Lun

NUNS  873m 878, MICRRPHONES 90 DESREES SELON WINGTIPe

NIKE 1, 30 DEw AFT MIKE 2, 48 DEQ HIKE 3, 80 DEG RIKE 4, 75 DUs MIKE B, ¥2.8 De@ AFY OF NOSE
318 Y48 8,42 4 .0 ,00 Lu0 81,8 5,28 17 83,9 8,80 3t 84,9 5,98 3
030 71,5 6,88 48 0 J00 L00 81,0 8,37 Li8 3,9 $22 83,0 6,79 39
1E80 89,1 8,78 B2 0 J00 Lun 78,5 7,83 .25 02,4 o31 82,5 7,98 18
2800 63,4 5,23 .9 D L0U LU0 76,7 7,14 .48 79,8 37 79,7 7,38 .84
8000 89,8 §,87 48 «0  J0U  Lul 7i.4 7,07 .23 74,0 27 76,0 8,38 .87
PASPL 92,8 6,48 38 o8 LMD LU0 97,8 8,48 L09 99,3 8,82 .18 98,8 5,08 ,29

HIkE 6, 90 DEW AFT MIKE 7, #7,8 ULV NIKE &, 108 DES nixg v, 120 DEO uikg v, 138 0i8 MIKE 13, 1BV DES

ns 24,8 8,31 10 88,8 6,27 .26 A7,1 7,13 .23 88,9 6,83 ,28 82,2 8,54 31 0,00 ,00
630 84,3 6,72 14 4.0 8.9 17 43,7 7,32 .24 3,3 6.83 13 81,4 7,82 8% 0 .00 ,00
1290 02,3 7,72 a1 83,9 4.2¢ B0 43,9 8,76 .08 80,1 T.10 .26 78,5 8,24 83 +8 Jou 00
Ll 40,8 LT IS 1) 61,8 7,82 .26 1,8 6,92 91 79,4 5,03 B 78,1 8,84 09 +0 L0U 00
(1.0 ] b4 4 L09 77.9 8,01 L44 79,8 8,84 ,27 78,8 J.26 .38 Ti.4 8,24 03 «0 .00 ,00
PABPL 08,4 §,10 U8 $8,7 B.70 .24 99,0 6,33 .08 97,0 6,34 .06 98,8 7,%4 49 o0 400 L00

NUNS  $77= 880, MICREPHONES 90 GEGREES SELOW WINGTPw

nixg 1, 30 BEW APT RIXE 2, 48 DEQ NIKE 3, 80 NEG riIKE 4, 75 DEB MIKE 5, 82,5 DEG AFT OF NOS&E
318 74,3 S.e2 L41 +0 00 L0l 81,3 4,79 .40 84,2 6,08 ,35 88,0 d.76 L3
030 « 72,8 B,01 42 0 400 Lu0 80,9 6,08 ,12 84,0 7,08 ,39 84,2 7,14 78
1950 69,3 6,87 80 «0 i00 ,L00 78,7 7,80 Li4 82,6 8,43 18 82,8 7,93 44
200 68,9 S04 49 0 400 LU0 77,0 8,82 L4} 79,8 7.58 34 80,1 7,43 .68
BOUC  BE,P $.84 L4¢ o0 J00 LU0 71,3 6,87 ,08 74,2 8,21 33 78,2 7,81 .68
BASPL 01,7 6,36 LV @ 400 00 07,9 8,71 .07 36,9 3.87 14 98,4 5,88 L33

NIKE &, 90 DEV APY NIKE 7, 97.% OE® MIKE 8, 108 DES »IXE 9, 120 DES MixE su, 135 DEG NINE 1§, 180 0ES

IS 04,8 4,88 14 46,7 9,04 ,28 6,14 .32 88,2 6,81 53 81,6 5,82 ,29
630 84,1 6,28 31 (L ) 6.68 40 83,3 6,55 ,2¢ 81,1 6,97 .92
1280 82,4 T 75 .23 4,4 10 7,88 .33 80,5 7,36 ,28 78,3 7,62 87
4800 80,5 3,34 2 81,9 7,18 L34 8,406 .43 T9.1 8,21 .32 78,3 b.45 94
300D 77,8 7,37 ,29 78,0 7,98 08 7,77 38 76,8 8,08 10 71,8 3,08 81
BASPL 97,9 4,08 04 98,3 9.8 .22 8,68 3 97,0 8,38 ,37 98,2 7,us 49

TABLE A-II.- CONTINUED.
A=~50



MID

FREG:  SPLe EXP. SPLy EXP, N SPLs EXPs
73 250 OF SCAT=- 280 OF SCAT= 250 OF SCAT=~
ocT M/S vu TER “/8 vJ TER M/S W TER
NUNS  891= 894, WICRUPHENES 90 DLOWEES Btlew WINGTIP
MIKE 1, JU DEU AFT NIRE 2, 45 VEW HIKE 3, 60 NEG
318 74,7 8,83 29 0 LJO0U Lu0 Ri.0 5,38 17
630 72,6 5,66 ,L3b .0 L00 0 Lu0 81,3 5,89 34
1280 £8,5 6,89 40U +0 00 Lud TA.7 8,00 ,08
2800 A5,8 5,80 49 o0 J0n  Lun 77.3 7,38 42
8000 59,0 8,71 L27 N L00  Lu0 T1e2 8,99 13
BABPL 92,2 8,80 3 D L0080 98,0 6,00 ,u4
NIXE 8, 90 DEW AFY NIKZ 7, 97,5 DEN NIKE 8, 10% DEG
318 85,3 $,90 LIy 87,0 4,84 L0068 A8,9 6,99 42
830 83,9 6,38 L1} 8,1 7,00 ,26 85,1 7,18 ,2a
1850 82,0 7,47 L2327 83,8 A; 88,20 83,5 8,28 LU
o 80,7 5,90 3 81,7 .13 .22 Bi.8 7,11 .85
ouo 77,7 7,02 L3¢ 78,1 8,37 ,30 79,4 8,71 .38
sASPL 98,1 S.18 L22 V8.8 5,95 .t8 98,6 5,25 20
RUNS 895w 900, MIURUPHBNES 90 DEGHEES BELON WINGTIPa
MIXE 1, 30 DE® aFT Mixg 2, 45 DEV MIKE 3, 60 DES
3t8 82,4 8,49 L4d 9t.6 5,89 ,8n
430 78,4 3,96 1 A7.4 5,82 19
1250 73,4 6,73 ,8e AD.8 7,27 ,33
#800 87,0 5,21 .63 7841 8,33 44
#o00 81,0 6,94 28 70,6 6,87 L19
VAUPL 93,6 5,44 2% 101, 5,43 ,23
MIXE 8, B0 DE@ AFY NIXE 7, 92,5 UE¥ MINF 8, 305 DEB
38 91,5 5,81 3 V1,9 8,10 .28 9049 0,24 ,22
630 87,1 8,88 L22 87,3 8492 L37 A7.2 8,80 38
12350 82,8 7,83 L2 13,90 7.87 .31 A3.8 7,89 43
4800 79,6 5,00 43 80,9 84,20 o508 Bl.4 6,27 48
[ 1.0H] 78,9 7,580 14 /7.0 8,08 ,L30 T8.Y B, 14 4w
sASPL 100,09 5,08 ,22 191,4 8.59 ,26 1N1.1 5,70 24
¥UND  9NSe 008, MILRUPHUNES 90 NEGKEES BELE» WINGT(Pe
HIKE 1, 30 DE¥ aFT MIRE 2, 4> LEY HIXE %, 6U DEG6
ns Ai,3 8,97 L1 P IS VR U A0,0 4,88 28
84D 78,9 5,88 L3/ PL IS TU R A%8.9 n,28 20
12s0 T7e1 7,31 L30 W0 W00 79,3 7,08 .48
“8u0 84,8 6,24 LU o0 SO0 i1 78,2 o,68 .08
poUN Ra,9 8,78 L4y [5 Y IS L) 69,8 5,13 78
wAYPL 03,0 5,83 3¢ PL I L L) in0,y 5,02 ,22
MIKE 6, 90 DEG AFY MIXE 7, 97,5 VEQ  KIKF 8, 105 ne@
31% 89,8 3,21 L1t ¥1.2 .20 93 0.4 0,03 12
RI0 RB,8 6,23 .37 86,7 6,49 47 Rb.4 5,82 ,27
1250 M7 7,44 v 83,6 T.84 48 A3.8 H,17 18
4800 79,2 6,47 32 41,3 7,33 .81 8241 7,06 L1}
2NUD TR .4 T,87  L23 I7.2 Rotl  WN4 79,0 8,48 03
WASPL tNN,1 4,70 L1y 1Uu,.9 5.32 .43 100,686 5,40 L1311
NUNS  9N9e 916, WILRYPHBNEY 90 NEGHEES RELS: WINGTIPw
MIXE 1, 30 OBy AFYT  MIKE 2, 43 LES HIKE 3, &0 DEG
318 78,7 5,72 L34 82,3 5,58 L1
ASD 7X,6 6,20 iV Ri,5 6,185 0%
1250 7N, 7,49 LO® 78,9 7,44 20
2%00  #%,9 5,10 78 77.4 6,56 L1%
BN AN,2 7.43 29 71.9 7,29 .19
GA8PL 92,7 8,53 L2/ 98,5 N,A7 LU0
HIKE 6, QU DEu AFT MIKE 7, 97,5 "f¢ HIKE &, 1085 DES
318 A5.6 A,d4 0B 87,4 6,84 L2 R2,0 8,91 ,27
430 Ra, 4 T,08 v 88,4 7,456 L1B A3,2 7,30 38
1750 A1,6 7,58 1S 83,7 %.28 LA A3, 0 8,21 34
2500 AG,7 6,89 ,22 Bl.6 7.89 L1186 Ri,8 7,51 .31
BOUD  TAT T.7Y 24 77.5 7.99 .29 78,8 8,37 3>
BANPL  §A,3 5,31 Ll 98,9 5,86 .22 98,5 b,08 ,28

TABLE A-II.- CONTINUED.

SPL» EXP.
250 OF
743 W

HIKE 4, 73

84,0 6,25
83,9 7,14
82,5 8,53
79,5 7,43

74,5 8,84
98,9 6,03

rike 9, 120

L 88,.9 6,91
83,0 6,72
80,2 7,68
79.1 6,88
75,7 7,97
97U b,48

SCAT=-
TER

nee

.22
o7
o4l
.38
28
19

nee

04
o9
09
27
224
18

#IKE 4, 75 DES

93,0 6,28
68,1 7,07
83,8 8,12
78,7 5,32
73,2 7,38

102,1 5,98

®IKE 9, 120

85,8 S.68
83,2 8,22
80,2 7,24
78,9 A.%1
7S5,% 7.1A
97,3 8.29

«10

RIKE 4, 73 DEG

91,2 8,00
87,0 6,87
82,7 4,14
78,7 7.53
73,0 7.84

101,48 5,45

HIKE 9, 120

85,7 5,63
83,1 S.6a
80,4 7,18
79,3 6.20
78,2 7,02
97,1 8,22

NIKE 4, 7S

85,7 8,96
83.6 4,88
82,7 8.67
7948 7,71
74,6 6,81
99,5 5,13

FIKE ¥, 120

86,0 6,97
22,8 6,40
78.8 7,47
TR.7 6,11
75,5 7.6n
97,1 4,51

23
o114
«04d
o3
208
07

VES

18
32
«34
23
40
s17

235

» 31
«30
.28
W18

DEG

«39
233

o3
2%
228

SPLe EXP,

SPLy EXP,
250 OF SCAT= 250 OF  SCAT~-
/5 v TER M5 W TER
MIKE 8, M2,5 DLQ AFT AF NOSE
8a,8 5,90 3
B8Y,n 0,71 32
B2,0 8,10 ,Li2
79,9 7,48 L4
78,5 8,22 31
98,6 5,71 L1ID
WIKE U, 138 NE  MIKE 13, 1BU UES
82,1 8,30 L1V
05,1 7.0t 24
78,7 8,08 ,27
Thoa 6,87 62
Ti.7 8002 W2
98,8 7,58 20
HIKE B, 32,5 Dt8 AFT AF NOBE
93,8 5,48 ,22
88,4 7,12 .32
83,7 72,77 .60
78,9 v.23 49
Taol 7,73 B¢
101,9 9,49 10
Ikt fu, 1356 DLO MIKE 31, 150 pEG
81,3 8,28 ,i7 W0 L0U LU0
81,6 0,42 ,30 0 (00,00
79,3 7.30 ,4d 0,00 ,0n
76,3 8.U2 79 W0 L0000
7141 7,08 .62 +0 400 LU0
Vh.s 5,91 .83 0 Lu0 Lu0
NIKE 8, 82,8 Dt APY OF NOSE
92,2 0,33 W7
87,2 8,77 3
83,1 7,98 .32
79,4 7,80 ,24
74,3 8,17 .38
101,2 9,43 ,28
WikE 1U, {35 DEG  MIKE 11, 18y DES
81,3 .29 L2 +0 ,L,00 ,00
82,3 7.14 .22 0 Lou Lvo
70,7 8,00 .20 .0 00 00
77,2 8,93 .40 «0 400 Lu8
72,3 8,43 L35 +0 400 ,v0
98,6 6,91 L32 .0 00 Lup
MIKE 8, 82,5 DEQ AFY BF NoSE
85,1 8,18 14
83,2 5,18 14
81,7 7.38 .20
78.5 8,88 38
Ta.u 7.82 19
98,2 D14 12
NIKE 1U, 135 DEG  ™IXE i, 150 DEG
81,8 5,87 ,14 L0 J0U  Lun
81,3 8,38 ,2) .0 ;00 ,00
78,6 B.3L .44 .0 L0V ,00
78,4 0,95 71 0 40U ,00
71,8 B.U6 LS80 .0 L0U LU0
96,7 7,18 L30 U L0u L0n
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MID

FREQY SPLs EXP4 SPLy EXPe SPL» EXP. SPLs EXP.
: - , SPLs EXP SPLy EX®
3 2 oF scat 280 OF SCAT- 450 OF SCAT= 250 OF SCAT= 280 OF SCAT= 250 OF SCAT~
g R W6 v TER NS vy TER N/S  VJ TER M/S  vJ TER M/S

\ TER
®iNS 900 916, MICRUPHUNED SO NEGKERS BELAN WINGYIPw

MIKE 1, 30 UEY AFY MIKE 2, 45 LEG HIKE 3, &0 NEG NIKE 4, 7% UEG MIKE &, 82,8 DES AFY OF NOOK
28 74,8 3,16 07 35,1 %B,e j4,e 79.8 8,26 20 83,1 6,96 14 02,4 9,42 ,24
640 AQ,u 3,97 ,On 43,2 A%,0 fd,e 78,2 8,21 12 81,6 7,50 ,19 81,4 8,38 21
1250 A4,0 6,47 1> 78,1 S1,.0 13,0 V4.8 7,48 ,07 79,2 8,18 08 7e.6 7,97 08
R0 89,2 5,94 19 74,2 49,v 12,0 7347 7,23 ,L04 78,4 7,47 ,2% 78,1 0,79 ,28
orU 84,8 5,99 31 N8.6 &d,¢ fU,» 87,7 7,36 L33 71,2 8.30  ,44 Tiel 7,41 .18
OASPL  A7.7 5,98 1Y 1U2.9 AB.e 17,0 Q3,3 Y,81 LU 94,6 S.87 26 04,4 9,37 LtU

HIKE 6, 90 NEY aFT IXE 7, 97,5 vEU BIXKF A, 108 DEG MIXE ¥, 120 OEQ MIXE $U, 138 DES MIKE 135, 180 D8

318 A2,7 6,01 U3 34,4 4,49 L10 Bd.9 b,83 LI2 77,5 4.40 .48 72,0 9,16 .18 68(7 4.8
A30 Ry,.6 8,73 .1b 52,0 7,16 .18 81,3 0,69 ,19 73,8 3.86 .89 68,1 8,39 1o $4.8 548
1290 79.1 7.50 20 80,0 7,92 ,i14 79.9 $,34 ,28 71,6 3,08 .78 8.4 0,88 27 40,8 Sivd
PRI TR,2 8,87 i3 78.9 V.87 23 79.0 8,77 33U 71,0 4,47 1,13 2.8 5,49 49 568 408
BRNA 74,3 K08 24 74,7 8,33 .33 75.9 8,89 ,22 67,6 S.84 99 88,4 20 48,8 6i08
PASPL 94,6 5,81 LOb v8.6 A.29 ,12 05,9 8,60 ,p2 92,2 5.92 .2¢ [ 11} o1 07i8 8403
NUNS 917~ 923, HILRUPHONES SO NEGHEES MELEN NINGY{Pa
MIKE t, 30 DEG AFT M XE 2, 45 DEd HIXKE 3, 60 DNEG ®IKE 4, 75 DEW MIKE B, 83,5 DE® AFT OF NOSE
318 88,8 7,58 .28 ¥2.3 7.02 M 927 8,15 .13 94,3 4,886 3 $3.7 0,98 ,i2
840 82,7 7,05 32 48.1 T.i3 41 A8,%5 7,08 ,02 89,7 7.28 .28 29,5 7,48 L3U
1290 78,7 8,23 i1 82,0 R.67 43 83.1 8,12 ,32 88,7 8.2% .1} 86, ¥,04 ,28
48U 71,8 7,02 L07 76,8 7.22 .51 79.8 7,07 4% 81,4 7,39 .21 81.8 7.77 L8V
snun  AS,3 8,28 28 71,0 K27 84 73,8 7,80 ,37 76,4 9,08 ,09 78,8 9,10 44
WASPL 98,8 6,83 41 1U0.9 6.42 L3t 161,7 5,69 ,03 102,80 6,34 ,20 102,4 0,38 ,2¢

MIKE 6, 90 DEV AFT MNIXE 7, 97,5 uEv HIXE B, 108 DES KIXE ¥, 120 DEQ WIKE U, 130 De@ niKe 131, 180 ofs

318 92,1 6,49 B2 90,0 %,20 ,26 88,9 6,32 43 0 JUn 00 88,2 2,50 ,20 7.2 7,28 28
830 B4 8,82 L1 87.4 5,83 L,V 46,8 8,76 ,3U <0 L0n  ,On 83,9 0,22 .4v 48,2 7,08 ,40
1250 84,4 8,10 L1V 44,0 7,39 14 R3,9 7,86 .21 +0 00 Wn0 80,2 6,02 ,41 81.8 8i37 .28
4800 A1.8 6,20 L84 82,0 Kot .48 82,6 6,87 .29 £ 00,09 78.8 6,86 24 B4 Ti07 68
BOUD  TA,) 8,55 L1D 78,3 7,72 Lub 79.8 8,31 .28 WU W00 00 9.2 4,23 L3 86,5 8i30 .44
YASPL 101,3 8,98 ,28 101,2 .08 12 100.9 0,82 ,22 .0 L.0n 00 96,8 &.28 .20 $7.0 8.97 24

HUNS 921« 928, MIURUPHUNES Y0 DEGREES RELON WINGYIPe

WiKE 1, 30 DEG AFT HIXE 2, 45 DEU MiKE 3, 80 DEG RIKE 4, 73 0EG MIKE 8, 82,8 DEG AFT 8F woSE
318 As,0 7,14 W2 9241 2,72 .43 93,7 7,34 .44 93.2 7.82 L18
430 R,6 7,02 S 88.7 7,92 Li4 89,4 8,19 ,414 89,3 7,93 38
1250 V5.8 7,89 L2 . BY.0 8,30 18 88,8 8,48 L3 85,8 8,714 L1
28U0 70,8 6,16 L1V 79.4 7,00 L6 81,2 7,38 .19 81,0 7,48 L8
S0U0 44,7 7,20 40 73,8 7.49 09 76,1 8.62 46 78,8 8,78 13
BABPL  8A,1 8,62 L84 101,4 0,18 ,40 102.1 6,42 ,24 101.8 8,73 .22

HIXE 8, 90 DEW AFT MIXE 7, 97.> 2E¥ RIKE g, 108 DEG *iIKE ¥, 120 DES MIKE U, 3§35 DES MiKkE 1§, 1850 Dea

318 91,8 6,32 .24 V0.8 8,80 L4t 88,7 0,07 42 83,0 6,80 ,40 86,8 7423 .34
830 A7,8 8,81 Li7 nY.8 A58 10 A8,8 6,88 .28 81,4 8,22 40 84,3 7,32 .38
12%0 83,9 7,88 i 45,0 8,28 L1l A3.9 7,72 43 77.8 6,79 LB 0,8 8,80 .28
4800 81,3 6,80 26 82,4 6,78 .99 82,1 6,01 21 73,3 8,18 1,03 74,7 7480 .92
5000 77,6 7,72 L2U 78,4 7,70 Lué 79.7 7,96 48 67,8 0,92 L83 86,9 6,84 82
WASPL 1M79,9 8,04 11 1Ul.3 A.18 10 100,9 6,74 .26 98,2 0,83 .21 96,8 730 .24

HHNB  92ie= 928, MICRYPHUNEY 30 NEGREES dkLB» WINGYPa

MIKE §, 30 UES AFT MIKE 2, 4% LES nIKE 3, 80 DEG KIKE 4, 7% DEG WIKE 8, 82,8 DLG AFT F woSf
318 A1 8,92 .28 R7,3 6,33 ,18 88,1 7.10 .32 86,1 6,19 31
630 78,9 6,84 L3V 83,1 b,66 ,24 88,3 7,19 .47 84,7 5,90 L2
1250 70,0 7,57 L3¢ R0,8 /.18 L18 82,6 8,23 38 82,0 8,Uf .88
4800 K4,0 6,99 L4% 774 8,70 47 78,6 7.6% 47 78,0 8,89 9
5000 N7,8 8,68 L4u Tiel 7412 L1412 73,6 8,00 50 73.8 7,88 .68
wAIPL 91,9 6,75 L32 7.2 b,01 L14 98,2 5.88 ,43 9740 8,18 44

MIXE 8, U OFU AFT MIKE 7, 97,5 DEV MIKF 8, 108 DEG rIKE ¥, 120 DEQ MIKE U, 138 DES ning 13, 180

315 3,3 4,92 B¢ 81,86 4,67 L27 Al.h 4,78 60 87,3 6,87 A8 89,1 7,080 40 8443 6408
Q30 Ap,.8 5,66 29 79.4 8,21 W7 78,9 5,88 .63 83,4 b,24 34 .27 82,4 7i08
1290 7A,S 6,59 37 74,3 %.88 ,13 74,3 6,81 B8 79,0 6,33 .69 .23 77,90 7i68
280N 77,2 3.85  L68 /1.3 8,29 .32 71,3 3,73 .38 77,7 6.71 .89 <30 2.4 8413
LI 73,2 8,79 .34 87,4 A.13 L28 87,0 8,13 43 71,3 7,28 .89 38 3.7 i1
uASPL  9%,8 3,27 L4u Ya,4 %.43 L08 03,5 8,45 .43 96,8 6,62 54 21 2340 4434

TABLE A-II.- CONTINUED.
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MID

FREQr SPLy EXPe SPLy EXP. ! SPLy EXP

éé? 532 OF SCAT- 280 OF SCAT= 250' SF. SCAT=~ g::' Egg. SCAT 325' E;g- SCAT gg:' Eéﬁ. SCAT

vy - : - -
TER M/ VJ TER M/S Vv TER M/S W TER ®/s v TER M/S \ TER
RUNS 937+ 940, HMIURYPHBNEN 90 DEGHEES HELOW WINGT{Pw ’
NIXE 1, 30 DEY AFY MIKE 2, 4% uEW HIKE 3, 80 DEG rIKE 4+ 7% DEG HIKE 5, 82,8 DLG AFT OF NOSE

315 A3, 7,58 L& A9,4 /7,07 04 90,9 7,04 30 U8 7,04 L34

ASD  AD,2 B8,5C ,3b 86,9 7,79 ,36 88,1 8,22 20 88,2 8,04 39

1250 78,3 8,58 33 R2.4 K,19 L2u 88,1 9,28 33 6,2 9,22 28

PLIV] Th,9 7,54 L4 79,5 6,87 2w A1, 6 8,49 L42 81,8 85,20 ;88

S0U0  #4,4 A, 10U L 4b 73,8 7,46 ,1a 75,9 A A 44 76,7 8,090 L4

WASPL  OR,7 6,65 33 100.3 5,54 L§0 101,5 6,27 23 101,41 b,U7 (32

HIKF 8, S0 VEG AFT MNIKE 7, 97,% kY HiXKF A, 105 DER MIKE 9, 120 DEG MIXKE ju, 138 NES HIKE 13, 180 DEg

315 90,8 6,448 L1 H1,8 7,26 L18 00,6 b, A4 12 A2,7 h.le DA RO,4 5i82 ,02
ASD A7,8 7,92 Lt HA, 4 7,93 Lt& AT, 0 7,21 Lu7 AN 4 8,20 ,27 77,8 7.88 ,08
1250 M40 B,26 L1 85,0 A,80 A4 A4, 8,3 23 T7.7 7,30 L2t 71.8 7,81 12
810 Ay.S 7,28 ,on 81,9 7,39 L2t R2,7 6,92 21 77.3 %.9% 84 88,1 6,79 ,22
[JiHy 77,4 7,70 Li7 78,1 B 70 L4 79,2 8,87 52 73,9 7.1 L4 8,4 728 19
wagPL tNi1,N 5,82 LV 11,7 A58 14 101,86 8,71 2% 96,5 b, 48 LID 93,8 6,8V ,12

WIINS 948w G448, MIURNPHUNES Y0 DEGREES HELB» WINGT[pw

HI¥E 1, 30 DEW AFT MIKE 2, 4% DEWX HIKF 3, 60 DEL PIKE 4, 75 DEG MIKE &, 82.,d 0t56 AFY #F NOSE
318 A3,2 8,11 L1/ LD LU L A7.4 5,80 ,L08 R9,2 7.5%9 ,37 89.7 4,49 4>
LR L] 79,7 B,27 L2 o0 Lan g A5,3 7,91 ,ie AT, D 7,9% 18 B7.7 8,37 6%
1250 8,6 8,79 ,27 P L TR 11} R2,6 H,86 2n B, b Q.17 3K RS, 4 0,20 54
%00 71,0 7,36 42 o L N AD,2 6,88 .77 B2 R37 L35 82,0 7,9 ,08
s0un A8,2 8,30 5 PTG 74,7 7,R0 P4 76,7 B,99 L33 77,7 8,98 58
BASPL  OA,3 7,41 38 PALEY L P ) 1001 B,2¢ 1B 110,86 8,858 1% 100,48 6,02 ,47

MIKF &, 90 UEG AFT  MIXF 7, 97,5 oEY MIXKF R, 103 DEG MIKE v, 120 DER MEKF ju, 135 DES . MIKE 11, 1%0 DEG

318 R9,7 7.8 1) Y1.6 7,89 417 99,8 /7,32 19 81,7 5,58 14 o JUU L0U 79,4 Y.14 18
ASD  A7,5 R0 2% 8R.,3 7,75 a4t A7.2 7,89 17 79,7 5,70 (43 oGun 00 74,0 7,4v 18
12%0 AY,8 8,2% 20 45,8 9,11 24 Ra b 8,31 28 77,8 A28 50 PEIETT: I 1) 69,4 7,04 13
4530 A1,9 7,12 47 42,5 7,80 81 a3,2 7,00 L3 77,5 5,390 82 o 00 3,0 7,06 3%
BROD TR0 7,71 28 FE YR N PR 79,5 B, 44 08 74,1 5,82 47 LU L0u 57,0 6,08 ,3§
sANPL 1N9,3 8,30 L2u 191,727 6,96 L1312 102,14 7,32 L2 Uh N b, 48 L10 U GUL 08 3.7 782 24

RUNE Q49w 952, HICRUPHONEY 90 DEOREES BELAN WINOTIPa

MIKE §, 30 OEU AFY MiKE 2, 45 DEG HIKE 3, 60 DEG HIKE 4, 78 DG HIKE 8, 52,8 DiG AFY &F NoSL
318 B8,8 7,22 L6 92,3 6,14 L34 94,2 6,78 48 93.06 0,86 47
830 83,0 7,68 49 A8,6 6,85 L34 89,9 7,73 .53 89,7 7,82 ,ib
1250 77,0 8,23 L3 83,0 7,58 09 85,9 8,11 .54 85,9 s,24 38
@80 1.8 6,87 .22 79,6 8,22 .39 81,8 5,91 L17 81,7 6,85 68
L0100 A8,8 7,25 ,44 73.4 0,39 W 76,8 8,08 .48 78,4 8,41 24
BABPL 06,8 8,40 82 101,6 B,A8 .35 102,6 8,25 .33 102,3 0,93 ,22

HIKE 8, 90 DEU AFT MIKE 7, 97,8 DEG KIKE &, 108 DE@ KIKE ¥, 120 DEQ MIKE fu, 538 DES HIXE 14, i1BU DES

318 91,7 3,94 ,L07 9e3 .37 413 88,9 5,83 ,37 82,3 8,04 19 83,4 0,07 ,Li0 A8,9 6,73 ,02
830 87,9 6,30 ,08 88,4 8,78 L4686 86,6 n,60 B89 80,7 6,07 ,44 B1.8 0,23 L3 Adi7 7401 .18
1280 84,1 7,39 L,0b 85,1 8,04 29 T Rd,.6 7,83 453 76,5 6,96 ,35 78,4 0,38 ,42 81,2 8438 ,28
2800 81,5 8,03 ,L49 82,9 A.83 .1t 83,8 6,31 ,i8 73,9 85,22 .34 78,0 6,87 60 78,9 7421 .47
[1.Ii1.] 78,7 7.16 OB 7841 7,78 L38 AN,E 7,72 43 69,9 5,93 L84 69,2 7,40 30 B7.8 6,3V L83
PASPL 101,2 5,66 ,02 101,9 6,33 .26 10,3 8,27 ,42 95,0 6,20 ,31 95.8 0,82 13 98,8 8,88 18

HUNS  933= 956, MICRUPHONES 90 NLQREES BELOW WINAYIP

KIKE 1, 30 DEU AFY MIKE 2, 43 DEA HIKF 3, 80 DFO MIKE 4, 7% DEG MIXE 8§, 82,8 DEG AFY AF NOSE
Y 8. 81 26 47,5 4,82 43,0 93,3 5,1% 43 98,1 8,60 59 94,2 d,08 22
ﬁ;: l::; 0:7? :SH 48,1 4,83 4),» 89,0 5,76 ,3% 90,6 7,635 43 90,2 7,42 .32
1a%0 77,2 8,36 (1o 41,7 4,48 37, 83,5 7,81 .32 86,7 8.59 ,1i 88,06 8,76 20
800 V1.7 8,97 13 39,0 3,97 3B, 78,8 6,20 L1411 81,8 7.30 L1t 82,7 7,91 44
#000 65,3 8,37 L1 96,1 3.04 32,¢ 73,7 6,97 .19 77,1 8,87 .13 To,0 9,54 L3IV
PARPL 97,0 8,38 48 82,4 %.08 47,¢ 102,3 8,72 ,23 103,4 8,40 .28 103,0 6,32 .09

MWIXE 6, 90 DEw AFT NWIXE 7, 97,8 Nl HIXKE 8, 108 DES ®IKE 9, 120 DES MIKE ju, 138 DEG HIKE 1§, 180 0E@Q

ob 91,1 8,39 L34 89,1 6,11 .38 85,8 6,87 28 88,5 7466 .34
Mo tals aise h 8.9 7:30 .80 a7.4 5,08 B8 85,4 t.ad 22 85,8 7,28 .28
1250 84.9 8.1 OB 45,6 8,85 19 84,8 8,17 18 81,7 7,07 20 '9-: G2l .18
1800 8208 s.e4 ous u3.1 7.28 .20 0307 7.42 .88 77.4 6,00 19 76,4 8,04 21
BOLD 79,1 8,17 L2V 70,3 8,78 .27 79.9 8,74 .18 70,8 8,09 40 88,1 9022 .38
VASPL 101,86 5,93 L0 102,3 6,72 .24 101,56 0,68 L34 97,0 0,03 ,22 9747 7410 21

TABLE A-II,- CONTINUED.
A-53



MID

’

FREQr SPL» EXPe SPLy EXP. SPLs EXP
w3 250 OF SCAT~ 280 OF SCAT=- @50 OF SCAT=
ocr M/S Vd TER M/S wJ TER M/s \ TER
HUNS |021e]1032, MICRUPHBNEY YO NeGNEES BELON WINGY{Pe
WIKE |, 30 DEG AFT MIKE Z, 4> DER HIXE 3, 60 DED
318 55,0 5,57 39, 97.9 5,68 36,0 58,5 8,22 3%,
ASD 52,8 3,56 31,¢ Ih.1 8,85 I, 87,1 5,48 Y4,
1290 49,4 5,26 29,e 83.0 8,72 31, R4 4 5,58 33,
4R00 48,1 5,58 2n,e 30,1 5:83 20, 52,5 5,87 31,
50D 17,5 8,23 2i.¢ 44,2 8,77 26,0 46,6 5,12 28,0
WASAL  AS.S 4,95 4u,e 87,4 3,17 41,0 70,6 4,60 38,¢
MIKE B, 90 UEu AFT MIKE 7, 97,d NEW  MIKE A, 103 DER
315 A9,B8 7,7b  L27 89,6 7,17 L1U 90,6 7,78 38
650 A7,2 A,08 ,L,2U A7.3 T7.82 09 87,8 7,90 ,28
1290 84,4 8,55 36 84,5 R.11 0 L1 8,3 8,40 39
2%u0 Bt,7 B,% 28 8,2 A.31 Lu8 22,7 8,58 L3¢
PRI TR, 8,37 L4 78.0 ®,22 L32 74,2 8,31 .48
BASPL 1N2,3 7,12 .20 101,9 A,04 09 102,86 7,13 .29
HINS (02Ne1N32, HILRUPHONEY SO NEGHELS SEL8N WINGTIPe
MINE |, 30 DEG aFT MiXE 2, 4 LEU MIKE 3, 60 NG
1S Ta,l B0 LU #3.4 7,90 o4 84,3 7,33 .28
63D Td,1 T,A3 08 FU.B A25 .89 2.1 B,28 i3
1250 A8,9 8,26 L1b 74,3 A28 29 T7,.8 K, 18,26
2500 A2,2 8,52 3b 70,2 Ae76 W20 7%.3 8,85 48
000 R4,3 8,80 .3 52,0 9,34 ,46 68,5 8,19 19
vASPL 34,8 A48 00 V.7 6.27 412 07,9 5,90 04
MIKE 6, 90 DEV sFT MINE 7, 97,5 NES  MIKE 8, 105 UEG
315 AS,9 7,41 L0V 7.2 7,99 .29 87,2 7,87 U8
as0 Ra,2 8,1% L0o 84,3 A,31 Li0 A%,1 K,856 ,28
1230 AN,S 8,24 14 52,3 9,27 W41 A2,1 8,23 3%
PLUTONEES Z 9SSR DS RS T IR, A5 89 80,2 8,00 ,45
BAUD 72,1 4,71 L3V 72,3 8,86 42 73,7 9,10 ,b7
vASPL  9m,2 6,36 Lio 99,0 7.53 .19 9.4 7,63 L8
NUNS [D33e1N40, MICRUPHBNES 90 NEGHFES 3tlL8w WINGT(Pa
MIKE |, 30 DE8 AFT MiKE 2, 45 DEW HIKE 3, 80 DEG
315 AN,8 7,31 LAY V0.3 A,65 .58 90,8 v,81 .33
RS0 A2.6 8,11 L42 8.3 V75 .48 89,3 7,09 40
1250 79,2 8,08 L4u 83.8 7,72 .43 A3,0 7,26 L3
2500 72,8 8,800 82 79,1 A.38  ,42 81,8 7,98 M
vonn 41,7 8,58 52 U3 8,34 L4 72,6 7,16 ,i8
BASPL  OR,8 6,45 49 1UL,S Aoy .47 102,3 6,24 ,208
MIKE 6, 9D UEG AFT MIKE 7, 97,5 WEN  MIXF &, 0% DES
318 91,6 7,03 ,24 V2.8 ALTT 44 02,7 8,72 L7
B30 AG.4 7,41 31 88,8 7.21 .47 89,4 7,81 ,60
1250 86,4 8,00 L4u 55,8 7,60 ,80 88,2 7,87 78
2350 A3,7 8,62 L48 82,3 7.86 ,43 A3,2 8,08 .78
BUUD 78,9 B84 50 76,4 8,34 87 77,4 B,52 ,b4
WASPL 103.4 8,71 34 1U3.2 A.51 .89 103,7 8,79 .68
MUNS Jo33eindD, MICROPHENES 30 NEGREES AELOW WINGTIPe ,
MIKE |, 30 VE AFT MIKE 2, 4% DEY MIKE 3, 60 NEG
318 81,8 7,30 94 45,8 7,42 .48 A7,0 0,40 ,20
830 78,4 7.30 JBU 83,2 7.89 .48 AS,7 7,74 e
1230 78,1 7,15 .88 Bu.t 77U o1 83,8 8,09 ,40
28500 A7,f T.A1 8% 78,7 R85 ,7% 81,2 8,59 ,68
soun BA.3 8,37 LBa 67,4 R.,61 91 72.2 7,98 47
VASPL 04,1 6,17 3d Ya,1 h.td4 .53 99,8 5,98 41
MIXE &, QU UkG AFT MIKE 7, 97,% J¢4  MIXE A, 10% DEQ
318 89,7 7,27 L,3b V0.0 B.15 ,48 90,0 7,87 48
ASD AR LE T.43 3D 85,6 7,84 87 AS.2 7,97 .61
1280 A2,4 7,55 L34 82,9 A.dp 72 A3, 2 B.43 .47
2800 AD,1 8,12 24 80.1 9,44 ,82 A1.3 9,23 ,63
shun 74,2 8,34 61 Fa,4 Q.74 74 75,1 9,88 88
wASPL 100,6 7,03 28 101,3 B,01 %8 1N2,0 8,03 47

PAlLSE

A-54

SPL» EXP.
250

/S W

MIKE 4, 78

FIKE ¥

59,5 8,77
87,7 5,78
58,5 5,72
S4,1 5,88
80,0 8,67
67,8 5,89

PIKE 4, 7%
87,8 8,64
84,4 9,01
82,0 9,72
77,5 9,47
89,7 9,86
99,7 7.2n

nIKE ¥, 120

84,9 7,62

82,7 7,98

80,2 A.48

77,6 8,21

71,2 8,40

97,4 7,59

HiKE 4, 73

93,3 6,91
90,4 7,18
87,0 7.99
82,7 8,88
74,5 8,82
503,86 8,96
KIKE ¥, 120
7.49
7481
7.82
7,93
7.88
7.5

1.2
88,2
82,7
R0,2
73.7
103,8

MIKE 4, 78
90,0
87,8
85,6
81,3
73,2
101,3 7.08

wIXKE ¥, 120
81,9
79,9
78,1
75,6 6,81
69,2 7,27
97.8 8.78

5.60
6,23
6,26

OF SCAT=

TER

120 BEO

38,
38,0
33,
32,0
30,¢
4,

14]

o195
o168
«08
.18
14
18

DEG

W18
o248
27
32
37
01

»39
43
4R
352
35
48

pLa]

oEs

62
48
.85
45
87
56

SPL» EXP. SPLy EXP.
450 OF SCAT= 50 OF SCAT~
143 v TER M/s A\ TER
HIXKE B, 52,8 DE& AFY OF NOE
90,0 8,47 37
B7,8 8,83 38
85,4 9,18 48
Bl.6 9,18 ,0U
73,7 9,34 80
102,4 7,90 ,3Jv
HIKE U, 338 DE® MIKE 11, 180 DRSO
58,8 0,18 38, 58:3
86,1 1
83,8 o8 Bi08 3040
51,2 A8 48 37,0
47,3 38,8 0447 2350
67,1 0,11 41,0 68,8 814 I8,
HIKE 8, 82,8 DEG AFY oF nedE
86,0 B, UL 2D
84,8 8,80 ',53
81,4 5,88 . 3¢
77,1 Q.21 A9
69,8 9,17 ,38
99,3 7.0 L3
HIXKE 1U, 30 DES wiKe 11, 180 €8
81.2 7,11 L1 2.8 7442 L3¢
77.8 8.58 L1} 473 .40
V4.8 6,98 L1® Toll 42
7141 7.5%8 09 7408 88
64,0 B,Us 09 448 43
9842 7.,8¢ 14 T2 20
WIKE 8, ¥2,8 DEG AFY OF NosE
93,2 7,28 LU
90,9 7,88 83
87.6 3,34 .8
83,4 9,04 89
75.3 9,09 73
103.8 7,16 .8
MIKE 10, 138 DE®  MINE 11, 18U DES
88,8 7,90 40 400 00
82,6 8,37 +0 ,00 ,00
78,8 8,49 +8 00 L,00
7T4e0 8,78 0 {00 ,00
68,8 8,0} .0 joo .00
101,0 7,74 .8 {00 00
NIKE 8, 82,5 DEY AFY oF neSE
90,9 7,93 38
88,7 8,94 2
84,9 8,34 23
80,9 ¢,13 L 30
73.7 9,08 4}
101,3 7,80 33
MixE JU, §38 DES WIKE 1}, 180 OE8
77.8 8,70 44 8147 8018 49
Ta4,8 6,09 40 78,8 1)
72,8 7,38 9 74,2
68,2 7,36 .47 478 6i28 00
61,1 7,98 48 5848 8402 2
98,8 7,U7 .83 8.4 0414 WY

TABLE A-II,- CONCLUDED.



APPENDIX B

WING/FLAP GEOMETRY

Baseline A

Figures B-1 and B-2 and tables B~I and B-II describe the geometry of baseline
A used in the stetic model test at one-fifth scale, The sketch at the top of
figure B-1 shows how the 2-D wing model was oriented to simulate the same T.E.
sweep a8 the reference airplane. The model nozzle was located half-way between
the inboard and outboard engine positions with the T.E. of the wing model
centered on the jet axis as shown. All of the wing and flap geometric informa-
tion is given at this station. The sketch at the bottom of figure B-1 defines
the wing and wing cove coordinates,which are given in table B-1, Figure B-2
defines the flap locations and geometry and table B-II gives the flap coordi=-

nates,
Baseline B

Pigures B-3 and B-4 and tables B-III and.B-IV give the same type of information
for baseline B, Two differences from baseline A, other than chord length and
contour shapes, are noted, First, the wing T.E. is at 0°, Second, two wing
planes are used, as defined in figure B-3., The wing chord plane (WCP) is the
reference for the wing and wing cove coordinates given in table B-III and is
also the reference for defining flap angles as shown at the top of figure B-4,
The flap angle, @, is the angular movement of the flaps from the stowed (cruise)
position. The wing reference plane (WRP) is used in defining the nozzle loca-

tions (section 4) and in locating the flaps in figure B-4,
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All wing/flap geometric information
/////,\\\\ "////’_ is given at this cut.

N \t 1 2-D wing model

r—— 30,681 in—"

Ap.E. - 16,143

N
\\

91,584 in
/' 0375 in R
U +
7 ! ”
Y, R \
X 60%C
C=28.767 in

All dimensions are for one-fifth-scale model.

Figure B=1,- Wing geometry, baseline A,
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WRP

7

)
B
-t

~

r-

A

N

/. Flap 2
T\‘\ f

]

N
N %
~— Flap 3
Pivot
c

’7 Pivot (center of LER)
LER
|

\(’ Flap reference

D -YL - Flap reference
Takeoff Landing

Flap 1 Flap 2 Flap 3 Flap 1 Flap 2 Flap 3

©, deg 0 20 Lo 15 35 55
A, in -.207 3,607 8.285 -,207 - -
B, in -.103 83 3,359 -.103 - -
N, in - - - - 3'898 -
P, in - - - - - 5,256
D, in . 007 .058 0 .007 .058 0
| LER, in ,187 250 123 .187 250 .123
C, in 4,315 5.753. 6.472 4,315 5.753 6.472
g, in - - - - 432 432

All dimensions are for one-fifth-scale model,

Figure B-2.- Flap geometry, baseline A,
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S

2-D wi model

r Full-scale wing
“—"‘II\ \/—-

] - -

25%C
T1.7%C

53.077%C

C= 24,380 in

All dimensions are for one-fifth-scale model,

Figure B-3,- Wing geometry, baseline B,




Flap 1

T1.7%C
\ WRP
—#f WeE
B —
Plane parallel to WCP
with flaps stowed for cruise Flap 5
let——
+
vl FCP
L y
LER —/_———-—————-X
Takeoff Landing
Flap 1 Flap 2 Flap 3 Flap 1 Flap 2 Flap 3
0, deg 18 28 33 38 55 65
4; in 0 4,915 7.7#1 115 4,220 5.900
B, in 1.110 2.780 4,620 688 4,7% 7.665
LER, in 615 860 335 615 .860 ¢335
C, in 56375 3,455 3,080 5.375 3.455 3.080

All dimensions are for one-fifthescale model.

Figure B-4,- Flap geometry, baseline B,
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APPENDIX C

NOMENCLATURE

Symbols

wing chord length, cm

nozzle discharge coefficient, wﬁeas/wideal

1ift coefficient, L/qoS

surface static pressure coefficient, (p - p..)/a

gross thrust coefficient, FE/qOS

nozzle velocity or thrust coefficient, F___ /F. )

where F, is based on W meas’ ideal
ideal meas

thrust-minus-drag coefficient, Fx/qos

drag in flight direction, applicable to airplane or wind
tunnel test, N

wing/flap reaction force parallel to WRP, applicable to static

test, N

nozzle exit internal diameter, cm

thrust at nozzle exit or flap blowing slot, N
takeoff field length, m

nozzle gross thrust, N

thrust at flap blowing slot, N

accelerating force, thrust minus drag, FE-D, N

1ift normal to flight direction, applicable to airplane or
wind tunnel test, N

reaction force normal to WRP, applicable to static test, N
unit of perceived noisiness

surface static pressure, N/m2

freestream static pressure, N/hz

wind tunnel or freestream dynamic pressure, 5 f V62, N/m2
radius from noise source to microphone, m

unit of flow resistivity, N—s/'m3

wing area, m2

local velocity in wake, m/s

mean nozzle exit veloecity, m/s

relative velocity between jet and freestream, Vj - Vh, m/s

mean velocity at flap blowing slot, m/s

C-1



B/L
BPR

DOC
EBF
EFG
EPNdB
Exp.
FOM

frg.
L.E.
L/S

LSWT
MNHE
MNTE
NPR

wind tunnel, freestream, or airplane velocity, m/s
airflow, kg/s

measured airflow, kg/s

ideal airflow based on measured total pressure, kg/s

angle of attack between WRP and flight direction, rad; nose up
is positive

third-flap deflection angle, rad

thrust vector (or turning)}angle; angle in lift-drag plane through
which jet is turned, relative to WRP, as measured statically, rad

incremental change of parameter

tuming efficiency; ratio of momentum of turned exhaust stream,
in the lift-drag plane, to nozzle exit momentum, as measured
statically, %

azimuth angle from nose of aircraft, rad
sweep angle of wing T.E., rad

elevation angle from source to observer in nozzle exit plane, rad
Abbreviations

baseline

bypass ratio

decibel, referred to 0.0002 dyne/bm?

direct operating cost, cents/available seat statute mile
externally blown flap

enlarged gap between second and third flaps

effective perceived noise decibel

exponent

figure of merit, noise reduction achievable by reoptimization of

‘modified reference aircraft, PNdB

fairing

leading edge

lower surface

Lockheed-Georgia low-speed wind tunnel

24-lobe mixer nozzle with hard (untreated) ejector shroud
24-lobe mixer nozzle with treated ejector shroud

nozzle pressure ratio referred to ambient pressure



OAFPL
OASPL
OWE
PNdB
PNL
PNLM
PNLT
PCM
P.P., PP
RFG

SFG

SPL

SSF

TCF
T.E., TE
TSF

u/s

USF

overall fluctuating pressure level, dB
overall sound pressure level, dB

airplane operating weight empty, kg
perceived noise decibel

perceived noise level, PNdB

maximum perceived noise level, PNdB
tone-corrected perceived noise level, PNdB
pulse code modulation

perforated plate

reduced gap between second and third flaps
standard gap between second and third flaps
sound pressure level, dB

single-slotted flap

tone correction factor

trailing edge

triple-;lotted flap

upper surface

unslotted flap

wing reference plane
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