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SUMMARY

The over-the-wing (OTW) Quiet, Clean, Short-Haul Experimental Engine
(QCSEE) was tested at the NASA Lewis Engine Noise Test Facility. A boiler-
plate (non-flight-weight), high-throat-Mach-number, acoustically treated
inlet and a D-shaped OTW exhaust nozzle with variable-position side doors
were used in the tests along with wing and flap segments to simulate an in-
stallation on a short-haul transport aircraft. All of the acoustic, test
data from 10 configurations a,re documented in tabular form. Some selected
narrowband and 1/3-octave-band plots of 4ound pressure level are presented.

INTRODUCTION

As part of a broad-based NASA program to provide a technology base for
future propulsion requirements for powered-lift aircraft, the Quiet, Clean,
Short-Haul, Experimental Engine (QCSEE) program was begun by the Lewis
Research Center in 1974 (refs. 1 and 2). Both an over-the-wing (OTW) and an
under-the-wing (UTW) experimental engine were designed and built under this
program. The OTW design was reported in references 3 and 4. The initial
buildup of the OTW engine was tested at the contractor's test site. Initial
OTW test results were reported by the contractor in reference 5. The OTW
engine was inspected, refurbished, and delivered to the NASA Lewis Research
Center in June 1977 for further testing. Results of QCSEE testing at Lewis
were reported in references 2, 6, and 7. Reference 6 compares NASA and con-
tractor results of aeroacoustic tests for the engine alone. Reference 2 pre-
sents the powered-lift system noise results for two configurations of the OTW
engine. Reference 7 compares the powered-lift system noise for the UTW and
the two configurations of the OTW from reference 2. This report documents
in a consistent format all of the acoustic test results from the 10 configu-
rations obtained during the OTW experimental program at Lewis. These data
are thus available for further analytical study or for comparisons that are
beyond the scope of this report.

The 93 408-N (21 000-1b) thrust engine incorporates many low-noise de-
sign features. In addition to a "hybrid" (high-throat-Mach-number, acousti-
cally treated) inlet, it has wide rotor-stator spacing, frame treatment and
treated vanes, stacked treatment in the core to attenuate both high-frequency
turbine noise and low-frequency core noise, and removable fan exhaust wall
panels and a splitter. The fan stage was designed with 33 relatively long-
chord stators that were large enough to be structural members. The vane-
blade ratio therefore was 33/28, which was insufficient to produce acoustical
cutoff of the fundamental blade passing tone due to rotor-stator interaction.
The loss of this acoustic feature was to be compensated for, at least par-
tially, by the large rotor-stator axial spacing. Details of the acoustic
design are contained in references 8 and 9. The QCSEE in-flight noise goal
of 95 EPNdB (fig. 1) at a 152-m (500-ft) sideline required all of the afore-
said treatment for a four-engine aircraft operating o«t of a 610-m (2000-ft)
runway.



The engine was tested at the Engine Noise Test Facility with wing and
flap segments simulating an installation on a short-haul transport aircraft.
The engine was also tested alone in order to separate both the jet interac-
tion noise and the wing shielding factors from the total noise with the wing
and flap.

The engine configuration was varied in a number of ways. The engine
was tested with a bellmouth inlet and also with a boilerplate high-throat-
Mach-number (0.79) inlet that could be acoustically treated to suppress
forward-radiated fan noise at lower than design inlet Mach numbers. The
acoustically treated fan duct splitter was removed from some tests. Wall
treatment was taped and the stacked core treatment was removed for some
configurations. A D-shaped exharas r nozzle that had variable-position side
doors was used for all of the tests,

The engine was run over a range of power settings from flight idle to
takr:off rating at two exhaust nozzle side-door positions of 11.5 0 and 250
open for the engine-alone tests and at 35 0 opQn for the wing and flap
tests.

The results are presented as narrowband spectra and 1/3-octave-band
plots for selected microphone locations at some test conditions and as 1/3-
octave-band sound pressure level (SPL) tabulations for all of the test
points.

APPARATUS AND PROCEDURE

OTW Experimental Propulsion System

The OTW experimental propulsion system, shown in figure 2, features a
high-Mach-number (accelerating) inlet; a gear-driven fan; a composite fan
frame; an acoustically treated fan duct with an acoustic splitter ring; a
variable-geometry

'
D-shaped, confluent-flow exhaust nozzle (detailed in

fig. 3); an advanced (F-101) core and low-pressure turbine; an acoustically
treated core exhaust nozzle; top-mounted engine accessories; and a digital
electronic control system.

The fundamental criterion that established the engine design approach
was the fan engine cycle required to meet the noise objective. Acoustic
design parameters are presented in table I. The fan and core exhaust pres-
sure ratios were dictated by jet-flap noise constraints and by the powered-
lift requirements of an OTW installation. Further details of the engine
system design are given in references 3 and 4. Nominal conditions for the
engine as tested are given in table II.

Facility and Test Configurations

The configurations were run at the Engine Noise Test Facility of the
NASA Lewis Research Center. A photograph and schematic of the engine and
wing-flap on the test stand are shown in figure 4. Details of the facility
capability are given in reference 6. Ten combinations of engine acoustic
and wing-flap configurations were run during the tests. Test configuration
details are tabulated in table III and shown schematically in figure 5.

The OTW used a Whitcomb supercritical airfoil design (fig. 6). The
relative dimensions corresponded to the inboard engine mounting of a four-
engine aircraft. The wing-flap system was tested with two flap-angle set-
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tings: a 340 trailing-edge angle for 300 of flow turning at takeoff, and a
740 trailing-edge angle for 60 of flow turning at approach. The wing-flap
length from the engine nozzle to the flap trailing edge, measured in multi-
ples of the engine nozzle height, was 6.2 for the takeoff flap setting and
6.6 at approach. The span length of the wing segment was 7.1 engine nozzle
heights. The acoustic treatment design details are presented in figure 7.

INSTRUMENTATION AND ANALYTICAL PROCEDURES

Microphone Systems

Two microphone systems were employed in the test program: a ground-
plane system, and an overhead system. The 15 ground-plane microphones were
positioned at 10 0 increments at selected locations on a 45.7-m (150-ft)
radius arc (fig. 8). Microphones located within 10 0 or 200 of the deflected
jet flow line during the engine and wing tests were severely buffeted and
were moved to other locations outside the flow stream for these tests. The
ground-plane microphones measured flyover noise data, simulating the case in
which the aircraft flies directly over an observer on the ground. For a
limited portion of the testing, three engine centerline microphones were
mounted on poles at 600 , 900 , and 1200 from the engine inlet. These
microphones were not used after some data comparisons indicated that the
ground-plane microphones yielded more reliable (no ground reflection prob-
lems) indications of the flyover noise.

The flyover plane is shown in figure 9 as the plane AA'B'B. The angle
e F is measured from the flight path AA' to the line OFP, defined by
the position of the flyover observer at point O F and the aircraft at

point P. The QCSEE in-flight noise goals, however, are specified for a
152-m (500-ft) sideline flyby, as shown in figure 1. The sideline plane is
the plane AA'C'C in figure 8. The angle O S is measured in the side-
line plane from AA' to the line O SP, defined by the sideline observer at
O S and the aircraft at P. To obtain sideline noise data, five micro-
phones were hung from a cable suspended from two towers, all lying in a
plane 900 to the engine axis at the nozzle exit as shown in figure 8. The
microphones were spaced to provide proper angles relative to a ground obser-
ver for an aircraft at altitudes of 0, 30.5, 61, 91.4, and 122 m (0, 100,
200, 300, and 400 ft; table IV). A sixth microphone was located to repre-
sent an observer at 120 0 from the engine inlet with the aircraft at 61 m
(200 ft), the altitude of maximum sideline flyby noise.

Bruel and Kjaer 1.27-cm (0.5-in.) diameter condenser microphones
equipped with windscreens were used. The ground-plane microphones were se-
cured to 1.2- by 1.2-m (4- by 4-ft) hardboards, with microphones pointed
nominally toward the noise source. The paved asphalt test area surface was
painted white, except for the region within 15.2 m (50 ft) of the engine
center, to minimize acoustic distortions due to convected heat waves rising
from the black asphalt surface.

Data Acquisition System

The data acquisition system utilized a minicomputer (to control the
noise) and aerodynamic data scanners. Noise data from each microphone were
analyzed on line by an automated 1J3-octave-band spectrum analyzer. Sound
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pressure level spectra (referenced to 2x10- 5 Pa) were determined for each
microphone over the frequency range 25 to 16 kHz. The digitized noise data
were transmitted to the computer. Each of three samples for a given correc-
ted fan speed was reduced separately. The arithmetic average was then ad-
justed to standard—acoustic—day atmospheric conditions (770 F, 70 percent
relative humidity). The analog noise data were also recorded on FM tape for
later off—line data reduction. Aerodynamic an d environmental data were sam-
pled periodically during the noise data acquisition scan and also transmit-
ted to the computer. Data from the multiple aerodynamic and environmental
scans were averaged and used by the computer in the calculation of engine
operating parameters. At the conclusion of each test point, the noise data
and calculated engine operating parameters were outputted on a line printer.
Data stored in the computer were transmitted on command to the central data
collector for storage and detailed analysis.

Perceived noise levels (PNL's) on a 152—m (500—ft) sideline flyby with
the aircraft at different specified altitudes were calculated by using data
from the overhead microphone system and the method of reference 10.

The measured ground—plane microphone data were corrected to free field
by application of a —6 dB correction to each 1/3—octave—band SPL value. For
the overhead microphones a nominal —2 dB free-field correction had been pre-
viously determined from both analytical and empirical studies. The ground
reflection characteristics of each of the overhead microphones were unique,
and a spectral correction for each was empirically determined aiiu applied in
cases where precise absolute values were desired or where comparisons between
overhead microphones were to be made. The ground reflection correction is
discussed in the next section.

GROUND REFLECTION CORRECTION FOR QCSEE OVERHEAD MICROPHONE SYSTEM

The overhead microphone array (table IV and fig. 8) is the key QCSEE
acoustic measurement system since it provides the basic input for the calcu-
lation of QCSEE in—flight sideline noise levels. This overhead array was
also useful in determining the noise asymmetry of the complete engine—nozzle-
wing system. The QCSEE engine noise spectra also included very significant
low—frequency noise contributions from the combustor, jet, and jet flap,
with jet—flap noise peaking well below 50 Hz. Thus spectral distortion due
to ground reflections for very low frequencies could not be ignored.

Initially a computer program of the analytical model of reference 11
was employed to correct the overhead microphone data for a variety of source
distributions. This model assumed a perfectly reflecting ground plane.
These calculations indicated that the net effect of the reflected signal
wc ,ild be an increase of 1.9 dB for the entire spectrum. However, for de-
tailed spectral comparisons made in reference 6, data were available from
tests with the UTW engine and thus an empirical correction could be made.
This engine is axisymmetric with the possible exception of the four—flap,
variable—exhaust nozzle and an inlet slip—ring strut, neither of which
should have more than a slight effect on symmetry about the engine axis of
rotation. Corrections derived from these data include complicated effects
that might be due to the engine itself, to the engine test stand structure,
or to the presence and location of peripheral support equipment (fig. 4).

The pertinent acoustic measurements during the engine—wing tests were
made at five overhead locations in a plane perpendicular to the engine axis
at 90 0 from the inlet (eS = 900 ) and also at 90 0 from the engine
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inlet in the ground-plane array (©F 0 900 ). In addition the 1200,
61-m (200-ft) overhead microphone and the 120 0 ground-plane microphone
were important since the UTW engine was aft-noise dominated. A free-.field
spectrum was arrived at by subtracting 6 dB from the measured ground-plane
SPL values over the entire spectrum. The spectral correction for each over-
head (OS - 90 0 ) microphone was then obtained by subtracting each 1/3-
octave-band SPL value from the corresponding free-field value obtained from
the 90 0 ground-plane microphone, or from the 1200 ground-plane micro-
phone in the case of the 120 0 , 61-m (200-ft) overhead microphone.

From UTW engine-alone acoustic tests, six representative test points
were selected in which engine power settings varied from approach to takeoff
conditions and for which postcalibration tests indicated high-quality data
for the overhead system and for the 90 0 ground-plane microphones. Correc-
tion values for the six overhead microphones that are given in table V are
the arithmetic means of the'corrections from the six test runs. These cor-
rections are to be added to the tabulated values in table VIII. Also listed
is the probable error of the mean values. The measured correction values
above 1000 Hz for the 61- and 91.4-m (200- and 300-ft) altitude microphones
are larger than the expected average correction of about -2 dB and may indi-
cate the presence of additional reflection paths.

Tabulated corrections are given in table VI for PNL and OASPL for rep-
resentative takeoff and approach power settings. As can be seen, the ground
reflection corrections vary from -0.2 to -2.8 for OASPL and from 0 to -3.7
for PNL. These corrections are not incorporated in the data tables in 'this
report.

NEAR-FIELD EFFECTS ON TOWER MICROPHONES

Although it is desirable to measure far-field acoustic data at a dis-
tance of some 50 source diameters, it is not always possible. Interpreta-
tion of acoustic data obtained for widely distributed sources in a limited
test area where this criterion cannot be met requires some caution. In the
engine-alone case the ground-plane microphones were 24 engine exhaust diam-
eters (45.7 m, 150 ft) from the source. The overhead microphones ;}t 900
from the engine were typically some 25.3 m (83 ft), or about 13 diameters,
from the source; and the 1200 , 61-m (200-ft) overhead microphone was about
17.7 m (58 ft), or only 9.3 diameters, from the source. However, in the
powered-lift mode the high end of the trailing-edge flap was a principal
noise source and was relatively close to the overhead microphones, with the
1200 , 61-m (200-ft) microphone of the overhead system less than 12.8 m
(42 ft) from the high end of the flap trailing edge. The edge was approxi-
mately 12.1 m (41.7 ft) from the engine inlet. Considering this inlet-to-
flap-trailing-edge distance as the characteristic length of the powered-lift
source, the overhead microphones were only one or two such lengths away.

Because it was impractical to locate all of the microphones in the far
field, anichoic chamber tests were conducted on a 1/17 scale model of the
QCSEE UTW wing-flap configuration to determine corrections to the "far

1 Even though the tests were conducted with a model of the UTW wing, it was
felt that the general geometry of the OTW engine-wing-flap system was simi-
lar and that therefore the general conclusions could be applied to the OTW
case.
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field" noise associated with "close in" measurement of jet-flap interaction
noise. Data were obtained in the flyover plane at radiation angles OF of 900

and 1200 from the engine inlet (fig. 8). In addition, similar tests were run
at radiation angles OS of 900 and 1200 , simulating the 61-m (200-ft) altitude
sideline condition.

These tests indicated that very small corrections were required in the
flyover-plane microphone data with either engine alone or with takeoff or
approach flaps. Somewhat larger variations were measured for the sideline
flyby microphone system. Small spectral corrections were determined for the
low-frequency jet-flap noise portion of the e S - 900, 61-m (200-ft) side-'

line microphone (y = 68.2 0 ). These corrections amounted to an increase of
0.5 dB for the approach flap and 0.3 dB for the takeoff flap configuration
and were within the normal accuracy (*1 dB) of the data. At OS - 1200
and 61 m (200 ft) in the sideline plane (y = 68.2 0), however, a very
large increase of more than 7 PNdB was required for the jet-flap noise with
approach flaps and about 5 PNdB with takeoff flaps.

The data tables in this report contain all of the data as recorded (un-
corrected). The corrections presented herein are based on the author's con-
sidered judgment derived from experience with data analyses and the particu-
lar sound arena. It is recommended that the additive corrections be applied
wherever detailed sound measurements are required, except for the microphone
at es - 1200 and 61 m (200 ft) in the sideline plane (9 = 68.20 ) for wing-
flap configurations because of the large magnitude of the corrections. The
readings for this microphone should not be used in those instances.

PRESENTATION OF DATA

The narrowband data plots and the 1/3-octave-band plots selected for
presentation correspond to the parametric variables presented in table VII.
All of the figures presented herein are representative takeoff and approach
engine power levels for the engine alone and for the respective power level
to match each wing-flap configuration, that is, approach power for the ap-
proach wing-flap configuration, and takeoff power for the takeoff wing-flap
configuration. For the 30-Hz narrowband spectra, uncorrected noise data
from two sideline-plane microphones and one flyover-p l ane microphone for each
configuration are presented in figure 10. For the 1/3-octave-band spectra,
30.5-m (100-ft) radius lossless data from as many as four sideline-plane
microphones and as many as five flyover-plane microphones are presented in
figure 11. All of the data taken during the OTW program at Lewis are presen-
ted in tabular form in table VIII, which is included on microfiche at the end
of this report.
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APPENDIX — SYMBOLS

A18	 exhaust nozzle area, cm 2 (in2)

BPF blade passing frequency, Hz

C chord (fig. 6)

DISTANCE distance measured from engine axis directly to microphone

(fig.	 8),	 m (ft)

F.S. fully suppressed engine

FGK gross thrust measurement corrected for ambient wind

velocity and direction, N(lb)

FRED. frequency for 1/3—octave band, Hz

MIC microphone number

OASPL overall sound pressure level

PHI angle from vertical flyover plane to a sideline (figs. 8

and 9)

R radius measured from directly over engine to tower microphone

(fig:	 7);	 m	 (ft)

RAS reduced aft suppression

SPL sound pressure level, 	 dB

THETA (es) angle from flight path or engine centerline to observer in

sideline plane (figs. 8 and 9), deg

THETA (6
F )

angle from flight path or engine centerline to observer in

flyover plane (figs. 8 and 9), deg

XM11 average inlet throat Mach number

Z vertical distance measured from ground to tower microphones

(fig.	 8),	 m	 (ft)

a flap	 trailing—edge angle	 (fig.	 6)

OF
fan blade angle measured from reference design angle, deg

Y angle of flap tangent point from vertical reference (fig. 6)
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TABLE 1. - ACOUSTIC DESIGN PARAMETERS FOR OTW ENGINE

[412-m/ iec 
(60-knot) aircraft speed, 61-m (200-ft) altitude! takeoff

TABLE 11. - NOM INAL COND ITIONS (AS TESTED) FOR OTW ENGINE

Condition Takeoff Approach

Corrected fan speed,ernt (nominal)
J

95 181
Tota l exhaust area,	 in ) 1.577 (2444) 1.901	 (2947)
Cor	 .cted gross thrust (installed), kN (ib) 90.3 (20 300) 58.0 (13 042)
inlet throat Mach number (one dimensional) 0.79 0.63
Fan pressure ratio 1.34 1.22
Bypass ratio 10.3 10.4
Fan exhaust velocity, misec (ft/sec) 219 (720) 180.4 (592)
Core exhaust veloLity, misec (ft/sec) 328 (1077) 1	 229.8 (754)

TABLE 111. - QCSEE OTW ACOUSTIC TEST CONFIGURATION

Data
tabulation

subset

Test
config-
uration

Inlet
type

Inlet
treat-
ment
type

°rame
treat-
ment7

Fail
treat-
ment7

Acoustic
splitter7

Core
treat-
ment7

Wing-flap
configur-

ation

D-nozzle
door angle,

dog

10-12,20-22, 303 Hybrid Bulk Yes Yes No (RAS) No (RAS) None 11.5
1-8,13-19 absorber 25

82-92 100 Bellmouth Hard Hard No (RAS No (RAS) Approach 35
(constant

area)
53-59 103 Hybrid Bulk Yes No (RAS) No (RAS)

absorber
23-32 112 Hybrid Bulk Yes Yes Yes

absorber
i'6-81 114 Hyybrid SOOF Yes Yes Yes
53-99 200 Bellmouth Hard Hard No (RAS) No (RAS) Takeoff

(constant
area)

40-52 203 Hybrid Bulk Yes No (RAS) No (RAS)
absorber

33-39 212 Hybrid Bulk Yes Yes
absorber

66-75 214 Hybrid SOOF Yes Yes
60-65 216 Bellmouth Hard Yes Yes

(constant
area)

Number of fan blades	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . 20
Fan diameter,	 OF,	 cm (in.)	 .	 ..	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 180.4,(71)
Fan pressure ratio 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 . 11 34
Fan	 speed,	 rpm .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 . 3730
Fan tip speed, misec {ftlsec)	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 350.5 (1150)
Number of outlet guide vanes , 33 (32 + pylon)
Fan weight flow (corrected), kglsec^(lbmisec)-	. 405.5 (894)
Inlet Mach number (throat) 	 .	 .	 . .	 .	 .	 .	 . 0.79
Rotor OGV spacing, rotor tjp aerodynamic chords 	 . . . .	 .	 . 1693
Total exhaust area	 mG	

,a
in 1. (2794)

- (lb)iGross thrust (sea-hovel sts uninstalled), kN. 3.4 (
802 2

. 93480(2 000)
Blade passing frequency,	 Hz	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 . 1744
Core exhaust flow, kg/sec (lbmisec) 	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 35.7 (78.6)
Fan exhaust velocity, m/sec (ft/sec) 	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 219 (720))
Core exhaust velocity, misec (ft/sec) 	 .	 .	 .	 . .	 .	 328 (1077
Bypass ratio .	 .	 .	 .	 . 10.3
Ratio of inlet treatment length^to fan diameter, LTi1, .	 .	 .	 .	 . 0.74
Vane-blade ratio 1.18

'rI{
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TABLE IV. - OVERHEAD (SIDELINE PLANE) MICROPHONE PLACEMENT

Sideline Altitude Distance s Ground plane Height above

rte- ,	 _	 ..

Angle from verti

.

cal
angl), a
as,

radius,a
R

ground piane, a
x

flyover plane to
microphone,am ft m ft

dog to
m ft m ft d.;

90 0 0 .	 6 90.6 '0 ` 0 32.3 106 0
90 30.5 100 25,C 84.6 6.2 17 29.9 98 11
90 61 200 24.9 81.8 9.4 31 27.7 91 22
90 91.4 300 25.2 62.6 13.1 43 26.2 86 31
90 122 400 26.1 85.6 16.5 64 24.7 81 39
120 61 200 17.7 58.1 10.4 34 19.2 63 36

aSee fig. 6.

TABLE V. - MEASURED TEST AREA REFLECTIVITY CORRECTIONS

FOR 0C5EE OVERHEAD MICROPHONE SYSTEM

Frequency,
Ht

Sideline angle,eS, deg

90	 120

Altitude, m (ft)

0 30.5 (100) 61,0 (200) 91.A (300) 121:9 (400)561.0 (200)

Corrections to be added to measured values (table VII)

adD PC' ad8 PE ad0l PE ad8i PE adD PE edB PE

26 -2.1 0.7 -0.9 0.6 1.3 0.3 -0.7 0.3 -1.2 0.4 0.3 1.7
31.5 -2.1 .2 -1.2 .4 .5 .2 -1.5 .2 -1.9 .6 -0.3 1.1
40 -1.3 .3 -.6 .5 .7 .5 -.3 .4 -.8 .4 -0.2 1.3
50 -1.2 .4 -1.3 .5 .6 .4 .3 .4 -.9 .3 -0.3 0.9
63 -0.9 .2 -1.1 .4 -.2 .5 -.7 .4 -3.0 .4 -1.4 0.8

80 -0.9 0.3 -0.9 0.5 -0.5 0.4 -0.6 0.2 -1.8 0.3 -0.5 0.6
100 .5 .4 -.1 .4 -.0 .4 -.6 .3 -1.0 .2 -1.2 0.8
125 -.4 .2 -1.0 -.6 .3 -1.3 .3 -1.5 .2 -0.2 0.7
160 .5 .4 -.4

1
-.6 .3 -1.0 .4 -2.2 .3 -1.0 0.6

200 1.7 .4 1.0 .9 .4 .3 .5 .0 .4 -1.7 0.9

250 -0.5 0.2 -0.5 0.3 -1.5 0.4 -1.6 0.3 -2.2 0.4 -0.3 0.3
315 -.4 .2 -.5 .1 -1.7 .3 -1.8 .3 -2.6 0.0 1.1
400
500

.6
-1.7

.1

.2
-.1
-1.5

.1

.2
-2.0
-2.7

.2

.1
-1.8
-3.3

.2

.3
-2.6
-3.9

0.5
1.1

0.6
1.1

630 -.9 .1 .2 .2 -1.2 .1 -2.0 .2 -7.4 .1 0.4 0.8

800 0.9 0.2 0.1 0.2 -1.0 0.2 -1.1 0.2 -2.3 0.3 -0.6 1.3
1 000 -.7 .4 -.7 .5 -2.4 .4 -3.2 .4 -3.3 .5 -0.4 1.1
1 250 .6 .2 -.1 .1 -1.5 .2 -2.3 .1 -3.1 .2 -0.1 0.6
1 600 -1.4 .3 -2.0 .2 -2.9 .2 -3.5 .2 -4.0 .2 -1.0 0.7
2 000 -1.8 .2 -2.7 .2 -3.9 .3 -4.4 .3 -4.9 .4 -0.3 0.9

2 500 -2.2 0.2 -2.8 0.2 -3.3 0.3 -4.6 0.4 -4.8 0.3 -0.6 1.1
3 150 -1.3 I -2.6 .2 -2.7 .2 -4.0 .3 -4.6 .3 0.1 0.5
4 000 -.8 -1.9 .3 -1.8 .2 -3.8 .3 -4.3 .4 0.6 0.2
5 000 -1.3

1
-3.0 .1 -1.9 .1 -4.2 .2 -4.6 .1 0.6 0.9

6 300 -1.2 -3.4 .2 -•1.6 .2 -4.9 .2 -4.6 .2 1.4 0.5

8 000 -0.8 0.2 -3.8 0.2 -1.3 0.2 -5.5 0.1 -4.9 0.2 1.1 0.5
10 000 -.4 .1 -4.3 .1 -.3 .2 -5.7 1	 .1 -5.5 1	 .1	 1 0.4 1 0.4

aProbable error.
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TABLE Vt. - EFFECT Ot +ROUND REFLECTION CORRECTION ON MEASURED

OASPL AND PNL OVER A RANGE OF POWERS FROM APPROACH

TO TAtEOFF POWER

[Corrections are to be added to measured values (table VII).]

r^

1detino Simuloted Correction Correction
angle, altitudo in OASPL, in PNL,

0 5 , of overhead adD adD

dog microphone
system

nr ft

90 0 0 0.2^ --^-0.9
90 3010 100 -1.1 -1.0

90 51.0 200 -1.3 -210
90 91.4 300 -2.2 -3.3

90 121.9 400 -2.0 -3.7
120 51.0 200 +.2 0

TABLE VII. - CONDITIONS FOR NARROWBAND AND 1/3-OCTAVE-DAND PLOTS

Data
tabula-
tion
subset

Test
config-
uration

Suppressions Wing-
flap

configur-
anon

Fan
speed,

percent of
design

D-nozzle
door
angle,
deg

Narrowband
plots

113-Octave-
band plots

Figure

12 300 RAS =— 95 1t,5 ala	 ,(hl i 51 IOli,	 Sb1

22 300 RAS --- 01 11.5 B

(

Zd

gg

^,^eST(f^ 10(c ,(d)

IO
3 300 RAS --- 01 25 9(h; 10(!;

(
101;,(1^25 112 F.S. Approach 81 35 9( 

1:
('

47 203 RAS Tikeoff 95 35 9(o),(p),(p) 1O(k),(1)

54 103 RAS Approach 81 35 9 r , s „ t) 10(m),(n)

aF.S. denotes fully suppressed engine; RAS denotes reduced aft suppression.
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ORMWII'`AL C°a^' ,L', R3	 MAXIMUM-NOISE

OF POOR QUALITY	 ALTITUDE AT

I*PERCENT Fn

	

,^^^,.	 .^•^''^ 95 tiPNdB
(TAt;EOFF)

^•

MAXIMUM- Nl'dSE	 ''^ .•^
ALTITUDE 
65-PERCENT  Fn ^f

X152-m (500.10 SIDELINE

95 EPNdB

(APPROACHW

Figure 1. - QCSEE In-flight nolse goals. Number of engines, 4s Installed thrust,
Fn, 400 kN (90 000 Ibis runway length, 610 m (20001%

u

^a

r- REMOVABLE	 ,-VARIABLE-DEPTH
FRAME TREATMENT	 ACOUSTIC	 TREATMENT
AND TREATED VANES- \	SPLITTER

HYBRID INLET
TREATED, LTIDF • 0.74	 .h.

t	 ^-

REMOVABLE STACKED
CORE TREATMENT

1. 93-ROTOR-STATOR SPACING
1.18 VANE-BLADE RATIO

'-350.5-misec (1150-fUsec) TIP SPEED
1.34 FAN PRESSURE RATIO

Figure 2. - Acoustic design features of OTW engine.

DIAM
--	 1	 -	 100 INTERNAL SIDF.

SECTION A-A	 DISCHARGE ANGLE

230 30'

30'

4

x ^`•-WING

TRANSITION
JOINT

I

Figure 3. - D-shaped confluent exhaust nozzle.
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BLACK AND WHITE PHOTOGRAP14

41 QCSEE OTW engine and wing at Engine Noise Facility.

tbl Illustration of instali4tion at Engine Noise facility showing D-nozzle position on surface of wing.

Figure 4. - QCSEE OTW engine and wing insiallahon.
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OF POOR QUALgTY

ACOUSTIC TREATMENT

ta ►

la)

340

(c)

(a ► Configuration 103 (partially suppressed engine with approach flaps).
(b) Configuration 203 (partially suppressed engine with takeoff flaps).

(c) Configuration 300 (partially suppressed engine alone).
(d)Configuration 114 (fully suppressed engine with approach flaps);

configuration 112 (fully suppressed engine with bulk absorber Inlet
treatment).

(e)Configuration 214 (fully suppressed engine with takeoff flaps);
configuration 212 (fully suppressed engine with bulk absorber Inlet
treatment).

Figure 5. - OTW lest configuratlons.

a	 '

N

y

h
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e1►

^--- —	 .—. ACOUSTIC TREATMEN4

Ill	 --. jam'

740

lgl	 _^^

(h)

340

(f1 Configuration 100(unsuppressed engine with approach flaps and
untreated bellmouth Inlet).

(g) Configuration 200(unsuppressed engine with takeoff flaps and untreated
belimoulh Inlet),

lhl Configuration 216 (fully suppressed engine with takeoff flaps and untreated
Uellmouth Inlet).

Figure 5. - Concluded.
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0. 8125 C

0. 305 cm (0.12 In.)
TO ALLOW FOR REAR-
WARD-FACING STEP

W	
y	 c... TANGENCY POINT

a	 RADIUS — 50.8 cm (201n.)
STRAIGHT SECTION

FOLLOW WING CONTOUR 0. 80 C
FOR THIS LENGTH TANGENCY POINT
0. 305 cm (0.12 in. l 0.0. 305 cm (1112 In.)
REF. AS SHOWN r TO ALLOW FOR REAP-

_ WARD FACING STEP

a	 y 	 TANGENCY POINT

RADIUS	 50. 8 cm (20 In.)
STRAIGHT SECTION

(a) Takeoff flap setting. Y -120 311; a - 340; R n 1.05 C, 6.257 m
(246.33 In,). 

(b) Approach flap setting. y ° IA, a - 74°; R - 0.35 C, 2.086 m
(82.11 In.).

Figure 6. - OTW wing-flap design.
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OV poOR Q4JA1 *ty

TREATED LTIDF - 0.74

161	 166

STATION: 1111	 158.751

MISSING FOR
ENGINE TEST- 

THROAT	

14 r

38.1 cm	 63.5 cm	 19.05 cm cm

1151n.1	 1251n. l	 L7.5 In.)	 151n.1
SECTION 3	 SECTION 2 SECTION 1

LR^
ENGINE CENitRLiNE

SECTION HOLE SIZE POROSITY,
percent

CAVITY DEPTH FACEPLATE
THICKNESS

cm I	 In, cm In, cm in.

1

2

3

0.1589

.1589

.1589

0.0625

.0625

.0625

9.89

9.89

9189

1.27

1.91

1	 3.82

0.50

.75

1 1.50

0.0813

.0813

.0813

0.032

.032

.032

SECTION DESIGN FREQUENCIES

REVERSE THRUST, FORWARD THRUST,
Hz Hz

1 3150 2000

2 2500 1600

3 1600 1000

tai Inlet treatment,

Figure 7. - Acoustic design details.
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M),

	

^.rer ^a sk̀ ^.lr r.	
^	 ..

cif. Mat Q;SALiTy

TREATED LT10F - 0.74

	

STATION: 111	
158 75

161
^—Z 54-cm (I-In.

	^ ; CONSTANT-DEPTH ,	
1166

KEVLAR

THROAT	 ^T	 I

	

:	 /

	SECTION 1 
1 

SECTION 2-'+	^

SECTION 3, 1.27-cm ( (L 5-In

	

SDOF HONEYCOMB —^	 I
=ROTOR

'__ENGINE CENTERLINE

SECTION LENGTH FACEPLATE
THICKNESS

POROSITY

percent

HOLE SIZE TUNING
FREQUENCY

Hzcm in. cm In. cm In.

1 38.10 15 0.127 0.050 14 0.159 Q 0625 1600
2 82. 55 32 5 .127 .050 22 .159 .0625 1600

3 12.7 5 .0813 .032 10 .159 .0625 2000

(bl Bulk absorber inlet treatment.

Figure 7. - Continued.
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ORIGINAL PAGE 19
OF POOR QUALITY

STATION: 200 	 246	 261
- 27.94 cm

ll, 5 In, l

	3,81 cm	
,ill in.) 55.9 cm
	 i 38,1 cm

38,1 cm	 (22 In.)	 (15 In.)
t151n,1-I^ ^»-^^--I—

2 
I

2	 3 4	 5

SECTION; 2" j 	 -'° 1, 02 m (40 In.)	
3	 5

, 1	 2	 3
12.7 cm (5 In.)

	

7.62 cm( Ind-	 22.9 cm
35.6 cm 12.7 cm	 (9 In.)
(14 In.)	 (5 In.)

'^-25.4 cm
STATION: 204	 (10 In.)	 256

n

DEPTH POROSITY, TUNING

In,cm percent FREQUENCY,
Hz

FAN FRAME TREATMENT

SECTION1' 1.90 0.75 10 1600
SECTION 2' 5.08 2 10 1000
TREATED VANES ,76 Q 3 10 4000

FAN EXHAUST TREATMENT

SECTION 1 5.08 2 22 1250
SECTION 2 2.54 1 15 2000
SECTION 3 1.90 .75 15 2500
SECTION 4 1.27 .5 11.5 2500
SECTION 5 Z54 1 15.5 1600

(c) Treatment for fan exhaust dud showing removable acoustic
sputter.

Figure 7. - Continued.
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0; 1
E„ f

4UAL17-Y

. o4A

COMBUSTOR TURBINE

INNER WALL OUTER WALL BOTH WALLS

TUNING FRE- 315 400 500 315 500 630 -1600 3150
QUENCY, Hz

NECK LENGTH 6.99 5.72 4.45 6.99 4.45 3.56 -2.54 0.08128
(FACEPLATE (2.75) (2.25) (1.75) (2.75) 11.75) (1.4-1.0) (0.032)
THICKNESS),
cm (In.)

CAVITY DEPTH, 10.2 8.89 7.62 7.62 4.32 4.06 -0.51 1.905
cm (In.) (4.0) (3.5) (3.0) 13.0) & 5.08 (1.6 - 0. 2) (0.75)

(1.7
&2, 0)

POROSITY, % 10 10 10 7 7 7 10

TREATMENT 20.32 20.32 20.32 20.32 15.24 20.32 60.96
LENGTH, (810) (8.0) (8.0) (810) & 5.08 (8.0) (24.0)
cm (in.) (6.0

& 2.0)

HOLE 1.52 1.52 1.52 1.52 1.52 1.52 0.1575
DIAMETER, (0.6) (0.6) (0.6) (0.6) (0.6) (0.6) (0.062)
cm (In.)

(d) Treatment for core exhaust

Figure 7. - Concluded.
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or, POOR (^UALITY

30.5 m

61	 ^^t
m f t)-.,^.	 0	 ,—SIDELINE-PLANE TOWER MICRO-

(200 ft)-..,,,	 , R ^`{	 PHONES SET AT ANGLES CORRL-

, 4 m	 r	 SPONDING TO 15Z 5-m (500.0)
91
91.I()	 (	 SIDELINE FOR VARYING FLYBY

ALTITUDES FROM 0 TO 122 m
(400 ft)

122 m
(400 ft),

f ENGINE	
IOs

-^
 CENTERLINE	 b

MICROPHONES

	

;r	 F

	

l	 "^	 a.

	600	l 	 45.5-m	 It	 ..
goo 	 ^  (150-I0 R

^	 •

FLYOVER-PLANE	 ^^	 r_	 `
GROUND MICROPHONES^^^^ %	 120o	 1500.	 CD-12095-07
TAPED TO 1.2- BY 1.2-m
(4- BY 4-1t) HARDBOARD
PANELS ORIENTED ^^^'^
TOWARD ENGINE

Figure S. - Sketch of Engine Noise Facility showing microphone locations,

itt

'f

s

Figure 9. - Flyover and sideline flyby geometry.
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600	 1	 - 2	 3	 4	 5	 6	 t	 8	 0	 1	 2	 3	 4	 5	 6	 t	 8
FREQUENCY, kHz

(a) Engine atone; takeoff paver; 11.50 door position; microphone 900 from engine Inlet in sldeline plane al W -31 0 191.4-m altitude on
152, 4•m sideline).

W Engine alone; takeoff power, 11.5 0 door position; microphone 900 from engine Inlet In sideline plane at rp • 220 (61• m altitude on
152.4•m sideline).

(of Engine atonei takeoff power; 11, 50 door poslllon; microphone 90P from engine Intel In flyover plane,

idi Engine alone, approach power, IL5 0 door position; microphone 900 from engine Inlet In sideline plane at 9) - 31 0 (91,4•m attitude
on 152.4-m sideline),

lei Engine alone; approach power, 11.50 door position microphone 900 from engine Inlet In sideline plane at f a • 220 (61 •m altitude on
152.4•m sideline),

(if Engine alone; approach power; 11.5 0 door position, microphone 90 0 from engine In' 01 In flyover plane.
tg) Engine alone; takeoff power; 25 0 door position; microphone 90P from engine inlet in Ilyover plane. (No sideline-plane Microphone

nslailed for this run.)
(hi Engine alone; approach power; 250 door position; micro phone 900 from engine inlet in flyover plane. (No sideline-plane microphone

installed for this run.)
Figure 10. - Narrowband spectral filter bandwidth, MHz.



I

if

I",

ORIGINAL P
OF POOR QUALITY

110? -V 4	

1

100 ..	 _	 s	 100

90	 — 	 90 A
	

OIPI F
2OPF

80 	 _	 80

110

100

90

811

70

60

50

A

BP

28 P

VY i

^1.

Ikl
^._ _

7	 F0 1 2 3 4	 5 6

et

FREQUENCY, Idle
(i) Fully suppressed engine with wing and takeoff flap, takeoff powers microphone 900 from engine Inlet In sideline plane at {o • 310

(91.4•m altitude on 152.4•m sideline),
ID Fully suppressed engine with wing and takeoff flap; takeoff powers microphone 90 0 from engine Inlet In sideline plane at V • 220

(61•m altitude on 152,4 •m sideline).
(k) Fully suppressed engine with wing and takeoff lisp; takeoff powers microphone 90 0 from engine Inlet In flyover plane,

U) Fully suppressed engine with wing and approach flap; approach powers microphone 90 0 from engine inlet In sideline plane at
C • 310 191.4•m altitude on 152.4•m sideline).

(m) Fully suppressed engine with wing and approach flap] approach power, microphone 90 0 from engine Intel In sideline plane
at 9) . 220 161 •m altitude on 152.4-m sideline).

in) Fully suppressed engine with wing and approach flap, approach power, microphone 90 0 from engine Inlet In flyover plane,

Figure 14 - Continued.
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60

V, 4A

ORIMNAL	 ";
OF POOR QUALITV,

T, 1	 110 1 T

10D
IDD

90

apt + 4	 4

20PI

213PI,

so +

IV

ro

+

+ 4
101	 t

+

+

fl +

10

+

60

50
U,

Tj
	 110

	

+	 +	 + +

100	 +	 i	 too	 +

+ +

	BPF, 	
+	 +

	

go	 t	 +	 +

	44 	
+	 I

t	 +

so	 +	 +
213PF	 t

	

♦ 	 t +	

28PF

10
70

+

60	

60

+

50
3	 5	 6	 8 50 0

FREQUENCY, kHz

(0) Engine with wing and takeoff flap, takeoff Power, microphone 900 from engine Intel in sideline plane at (o • 31 0 191.4-m altitude on
152.4-m sideline),

(PI 

Engine with wing and takeoff Ilap; takeoff power i microphone 4 from engine inlet in sideline plane at V • 220 161 •m altitude on152.4-m Sidellnel.

fill Engine with wing and takeoff flap; takeoff Powvr; microphone 900 from engine Inlet in flyover plane.

In Engine with wing and approach flap, approach power; microphone 
goo IroM engine Inlet In sideline plane at q) • 310 191.4-maltitude on 152.4^m sideline).

is) Engine with wing and approach flap; approach power, microphone 90o from engine inlet in sideOne plane at to • 220 161 -m   altitude
on 152.4-m sideline)

III Engine with wing and approach flap; approach Mveri microphone 900 from engine 1. 1 101 In 11yover plane.

Figure 10. • Concluded,
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1
0

W, dog

0 22
A	 31
0 39

=

(a)

lu	 T

1D

aO

30	 OF. di
a 30

'0	 0 60
A 90

(e1	 0 120

110

100

90

80
OF, d,
a	 30

70 0	 60
A	 40

if) 0 120

i U --	 T

1 )0

7 P. d

o p
p	 0 22

A 31
4 39

90

80
	 OF, deg

0 30
0 60

A 90
Ih1	 0 120

ffi

c^a

a
a
0

1

1

iu

00

80	
OF, deg

a 30

70	 0 60
A 90

60 Ibl	
0 120

.W

90u

80

70
W' deg

a	 0

60 0	 22
A	 31

C^ (cl of 39, _

iu

90
'	 ou

80	 '	 OF, dog
0 30

700 60
A 90

60 (d)	 0 120
10	 102	 103	 104	 16

(a)Engine alone; takeoff paver; sidellne-plane microphone; 11.5 0 door position.
(b)Engine alone; takeoff power; flyover-plane microphones; 11.5 0 door position.

(c)Engine alone; approach paver; sideline-plane microphones; 11.5 0 door position.
ldl Engine alone; approach paver; flyover-plane microphones; 11.5 0 door position.

let Engine alone; takeoff power; flyover-plane microphones; 25 0 door position.	 i
lfl Engine alone; approach paver; flyover-plane microphones; 25 0 door position.

(g)Fully suppressed engine with wing and takeoff flap; takeoff power; sidellno-plane microphone,
(h)Fully suppressed engine with wing and takeoff flap; takeoff power; flyover-plane microphon

Figure 11. -113-Octave-band spectra. Lossless data at 30.5 m (100 it).
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11U	 =	 _-

110
d

loo	
a	

ICS'	
.,	 -

40	 0F. dog	 Al
0 3084	 0 60

0 40
111	 O 120

70	 , _.... 111—L
6
'p- 120 1

110 q

100._s, s 8

40 . _^, t OF, deg rN a	 30

!!I	 Al 0	 60 <
.6-_ a	 90

V

t)) 0 150
70. 5
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r^

E I'
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0 3^9

qjj

0

110	 T -.^ .. 	 _ . ..	 -	 120

100

90

	

}I

^(i i + :{ ,	 110

.°er _ .	 k	 _m	 100

80 _ _	 V^ deg	 _	 _	 90	
BF, deg

a 0	 0 30	 ,2
0 22
	

80-.0 60

A 31	

go
10 -	 __^

60 Ik
►
 o. 39	 --	 3:	 1	 70 Inl 0 150	 ., _	 3

10	 102	 10	 104	 l05	 to	 lot	 10	 104	 105

BAND CENTER FREQUENCY, Hz

(1) Fully suppressed engine with wing and approach flap, approach power; sideline-plane microphones.
(j) Fully suppressed engine with wing and approach flap, approach power; flyover-plane microphones.

Ik) Engine with wing and takeoff flap; takeoff power; sidoline-plane microphones.
(I) Engine with wing and takeoff flap; takeoff power; flyover-plane microphones.

(m) Engine with wing and approach flap; approach power, sldellne-plane microphones.
In) Engine with wing and approach flap, approach power, flyover-plane microphones.

Figure 11. - Concluded.
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OATA ryE 417. SUBSET ,H(' • 1. I< EAn I ,~G5 2 

~ "'-,= ",.~ .~~J 
TABLE Vllt -oTW DATA TABULATld 

3 4 J 

SIX rf(I~ElS ~AVF ~EE~ SU8TRACTED f~C~ THE O'IGINAl DATA. 1, 

C(Sff cn~ ENG! ~....;:JE,--l.....;;,E...;.::.S_T _______________________ ----, 
fULK AeSOP~f~ INLET 
3000 FT. RUN~AY ([~F. 
f~GINE ALONE TEST 

01 .... PME IS .SPL- l 0 S S l E S s ~~E-.!~~ 
OF POOR QUAUTY fl·tcyrA. n..~'I)A!A AT lOfJ.O FT ;R.A'DIU5 WITH NO ~T"CSPHfPJCJ 

IF(I~ P;O'WER AND DIRECTJ'VITY 0C~PUT AT f!4 
l 

A~Gl~'~30. 6C. '8,0. ce. 1,0,0. 1.2'0. ] 

! rOJIIPUlTEC OAS;?l 96.3 91.9 -q3.4 -94.3 96.1 QS.s 
1 

~A<ND fRf'CIUlf. ~C Y 
I 
A 

1 50 11.3 13.7 11.3 17.1 1.8 .. 2 81.0 
1 2 63 19.8 7,8 •. 2 S3.5 ;83.3 ,83.7 3:e.,o 

3 ~o 77.'0 113.7 ~4. 7 ~3 .. 2 85 .. 1 '81.7 

-1 4 IDa 79.2 14.1 82.2 ;81.3 83.1 -85.0 
-5 125 19.2 11.,0 1:8.4 8,0.4 79.5 '84.0 
6 160 '7-6.2 1,6.9 7e.2 11.'5 79.() ~.2.2 

l . 

f ; 
t I 

l ~ 

! ~ 
I • 

1 20iO 15.9 Bl •. 2 6,0.0 ~,.o.9 B1.0 :85.7 ; 
:8 2510 11.2 1·4.2 1.6.7 11.9 8D.-5 81.'9 ! 

9 315 75.6 15.2 78 .. ,6 7S.7 81.4 <33.2 
to 400 13 .. ,6 76.4 71.1 7.e.l ;82.6 82.9 
11 500 72.'9 1.6.1 1B.6 79.9 .al.4 80.9 
12 630 15.1 7t: .. 1 19.9 19.q 8,0.1 81.6 
1 ~:oo ;8q.l :83 .• 1 ~82.,8 ~3.8 ,84.3 :8~.3 

14 1,000 .83.7 17.7 79.7 :8\0.8 81.,a ~5 .• 8 
15 1250 .80.1 14.6 7:8 •. 6 aC.7 81.2 81.9 
It ll:lOO 84.,5 17.1 1.6.1 78.3 79.,8 :81.0 
17 2·IJlCn R,O.5 73.1 73.1 75.1 77.1 7,9.3 
18 2500 63.4 7-4.2 14.2 7t.O 77.5 19.8 
19 315D ~!ll.8 1.2.2 13.2 15.4 77 .• 4 78.5 
20 4000 7~.'9 13.,9 13.4 7f:.l 71.-4 17.9 
21 5·000 1~ • .6 13 .• 9 15.3 71.1 79.10 19.3 
22 t300 85 • .1 713.1 1,8.2 ·8\0.5 83.0 ·~3.3 

23 !ODO aa.7 ,al.5 1t.5 17.13 8·0.,0 8C.7 
24 1.0,000 81.1 :80.1 77.:) 77~9 .80.2 aO.5 
25 12500 7~.3 77.13 :J31.4 ,84.7 87.4 ~1.2 
26 ItO,OO 81.9 7,6.4 75.3 18.3 82.9 85.7 
21 200')0 81).7 77.4 13.1 15.3 1~ •. 2 ,81.1 

i 

I 

I DATE: 417. 11. RPM : 1~22. 

I , 

CDNftGURATl.cH ,NUM,BER:a 300. PERCENT SPEEO :a 50 

eA~O,METfll: 29.45 

,- . 1 
. - -' 

L~, 



l
IED FRO~ THE OPIGINAl OATA. 

CO~FIGU~.TION NO 300 
~r. ----------------------------------------~S~P~E=E=O-----lB22. ~p~ 

PERCE~T SPEEO = 50.0 

LOS S L E S S A R RAY 

) FT RADIUS WITH NO AT~GSPHEPIC ATTENUATION 
[eWER ~ND DIRECTIVITY CC~PUTATIONSl 

---------------------------------! 

l 
5 

C 
7 
b 
p 
2 
7 
9 
2 
9 
9 
6 
3 
8 
:9 
:0 
3 
8 
;5 
.;9 
,;3 
,,3 
,7 
\5 
(2 
,:7 
i1 

. := 11. P.PM= 11322. 

PE~ceNTspeED s 50. TE~PERATURE. ~5. 

o. 

I 

~- - - --- -_._--- -- --- - -'-'-'- ---.------ --- ------ _ .... - - - .. ,. 

: 

I 
! 

~ 

f 



k. 

# i Ie ~ aa a 

,"-------,,---------------
___ -DATA OFU 7. SUfi SET ·"If'!. 

s [X C f( I PEL S 
QCSFE OTW E~GINE TEST 

~Ave eeEN SUqrRACTEO FRC~ THE ORIGINAL DATA. , i 
eULK APSOR8ER I~LET 
~OOO FT. PUNWAY CCNF. 
ENGI~E ALONE TEST 

-.. - .. ~ ---; 

S P~ __ J-_ 0 __ 5 _~Lf __ ~S A R R.AL 

n.,ya'l~~ eM,.¥' DAT~- __ rr,l')".!_Q __ E_T_R~QIUS WIT~ 140. AT-"OSPHJRj 
(FOR POwER A~O DIFECTIVITY CC~PUTA~ 

ANGL)~ 30. 60. 80. '<;0. 100. 1 2,0 L_--_~_ _ _______ , __ .... >" .. 

I 
I -'---1 

COMlP1JTEO DASPL 101.4 97.8 99.4 1C'j~.102.1 105.4 
--~.-...,..-~- .. _-_ .. _._-! 

BAND FFEQUE~ICY j 

1 50 80.2 ,80.0 83.2 ~3.3 ,87.0 87.7 1 2 63 81.3 A2.0 84.2 .84.2 88.1 9 O. 3 
'3 ao q6.2 ~4.3 Be.7 QC:;.7 91.A 94.2 1 

I 

4 100 81.5 86.0 87.8 88.8 92.0 93.0 1 

-------I 
5 125 .A4.5 85.4 85.4 85.4 1313.9 93.2 
6 160 .82.4 Al.O q5.5 B4.7 ~7.7 91.9 
7 2,00 86.5 84.5 ,86.1 81.2 .e.e. <; 95.1 
8 25,0 84.2 84.2 86.0 85.9 88.4 97.9 I 

9· 315 81.1 83.4 88.4 B.e.9 91.2 93.4 j 10 40~ 80.6 83.6 85.9 88.6 92.1 92.9 
11 5,00 79.6 8l.~ 88.1 87.1 89.6 89.~ 1 
12 630 78.8 81.9 96.8 86.4 87.6 87.9 1 • 13 .800 81.3 81.8 85.8 86.1 87.3 89.5 

I 

14 1,000 88.1 A4.2 '36.0 85.7 88.0 91.0 
15 1250 93.7 81.1 87.6 88.7 91.1 92.4 
16 1600 I! 6 .• 5 ,eo .0 81. 1 ,82.0 ,84.8 85.5 
17 2000 88.0 81.0 QO.8 81.3 85.6 e4.~ 1 18 2500 91.2 84.5 A2.5 8~.7 87.0 86.8 , 
19 3150 se.l 82.5 81.5 82.1 85.5 85.0 1 
20 4000 ,87.1 82.1 91.8 82.2 86.0 85.0 j 
21 51)00 ,86.6 81.3 81.3 82.3 134.9 84.9 • 
22 f300 87.1 81.6 a 1.6 83.0 84.9 85. ,8 I -23 P'I)OO 88.4 82.3 32.2 83.~ 85.4 85.1 

1 24 1.("1)0,0 89.8 85.1 .83.4 84.1 !!f.5 87.9 
25 12500 86.2 84.1 83.5 8l.S 85.'9 81.1 

1 26 If 000 81.8 82.0 82.6 84.C 81.2 91.0 
27 2001)0 81.3 ta2.2 79.2 78.3 82.0 85.9 1 

1 
, . " . 

i AVER AGED PPEDATA DATE .' ~17. PUN NUMBER 2 17. RP~ = 2439. 
I 

CO.NfIGURArrCN Nu~eER 2 300. PEPCENT SPEED = 6, 

IOIJ)OU1! lUMI !E1.~IlllE J-W-"IOITY, • 7.1- • eAR~~ETE~ • 29.~_~ 

&1(' Wj1 

t!1iAl.fl ' J C 
. .. - ........ "- . ".. . -

~ ,.- --"',""'-""".--~- .... "'-,.,-"'-~~,==-''''''.p.' __ ....,.-~=:~::::=;"-.-";IO-:z:~::L=, :~ ,.:.. :-.t""~, ,--10; -'~ - """ ~ 

~--= ._ ..::.-.:.:::~~::;as;;zc~ 



-.. _. ····-··--·--~------------11111111111-.... ___ -
- - ------------- ._----- _ .. _----

-~ ... _------------_ ... _._- .. --~- .. ------

~- .~:--:::--::=-----'"::-:-:::-:-------------------------------
FRC~ THE ORIGINAL DATA. 

__________ C=O~~IGURAT(O~ Nq--1~ ________ _ 
SPEED • 2439. pp~ 

____ ~ ___ . ________ --'-P_=E:.:..R'_"!C'_"'~"_"NT SP~EO .. • 65.0. ________ ._~ ~ 
~---- •. , 
~ 
'-

-~--.-------------.--- .............. -.-- ._ .. -- .. - - .. . 

i 
Fl RADIUS WITH NO AT-"OSPHERIC ATTf:=.c_Nc.:.U.:;..A_T::....:I:.....;O::.c,N.:.-__ _ fER ANDCIPECTTv lTV C C~PUT AT loii"s''-
r --------------------------
! , r---- --------------- ---.---- -

! 

-- --.------------_._- ----------.. -

--.----

~---------- -------------------------
.---.--------.------------------------. 

:m==: ..... -

~ 17. 

o. PEPCENT SPEEDc __ =_---=~5. TE~PERATUPE • p,,- looK 
46. 

FOw.ouT. FRAME 
-.--- .---

L .. ~ ... ~·~~ .. Ij 



! 
\. 
i 

I 

I 

~, __ '_' __ ~. _...----~~.......---,-., __ ---. iiiiIIIii _iIIIiII!IIIilIIlIiilIIiOiIIIIi_,~Z __ IIIIIIIII!IJIlI.' 

------------------------- I 
__ -"O.u!A....,Tc..:::Ao.........;.,(ju.· f_......I4'--"1",..._7".._~S ..... U~B .. S .... E .... I --'~'-'-~ " ...... ",-' __ ~3L.Z.,---,-,R-......:;E ~Cl~~.¥.GoLS _--"e,--_9~. --.io. ---'-'-' .. - ---l 
-----------~S:-:I-:-:X~C-=-E~r. ':"'"( I3:-:E:-::l~S~f_4~A~V~E~P =-E ~E~~s:-::u~e:-::T::p,~A~C-::T-::E-=D--=f ~RO::-~~, ~T:'-:-,.,; :.~ OP I G I ~ A l " A T i1 

CCSEE OI~ E~GI~E TEST 
~UlK ASSORBER INLET 

_____ 31)"0 FT. RUNWAY CC"JF. 
ENGI~E AlO~E TEST 

hYrJl/£~ 8.~1f DATA AT 100.0 FT RADIUS WITH ~o AT..,asp' 
(FO~ PCWER A~D DIRECTIVITYCCttfpe 

1 
i 

AN Gl E" &,. 30. te. ao. 90. 100. 120. 
~ 

1 -- l 

CCMPI}TED OASPL 1t)~.3 ll)~.~ 11)5.1 105.6 108.6 111.2 -' 1 

BAND FPEt:;UE~f;Y 

1 50 85.7 ~5.8 87.0 ~7.5 139 .. 7 95.7· 
2" 63 136.2 87.3 af1.o 89.8 91.3 96.2 1 
3 130 36.8 89.7 92.2 92.5 94.15 9 a.5 
4 100 '36.2 89.1 92.5 92.0 96.2 9".3 
5 125 88.2 90.0 91.2 91.7 95.1 99.4 
6 160 98.0 89.4 91.2 91..e; 95.0 99.4 
7 200 ~8.5 (l0.0 (H.2 92.1 95.4 100.9 
a 2~1') 87.9 88.9 91.9 93.9 e;7.4 103.2 
9 315 87.1 90.4 94.7 94.9 c;a«2 100.1 

10 400 86.7 89.6 93.2 915.2 98.1 99.6 
11 500 65.8 89.1 9 3.9 94.6 f16.f1 98.lt 
12 630 '84.8 P8.9 92.1 92.8 94.9 96.4-
13 900 85.6 88.,6 91.0 92.0 94.6 95.3 
14 1000 81.5 87.7 8<1.3 90.0 93.0 94.2 
15 1250 93.2 ~9.6 91.1 9(1.4 414.6 95.6 
16 1600 97.0 91.5 <n.o 91.3 95.1 97.8 
17 2000 90.13 86.9 87.1 87.9 90.4 90.1 
18 2500 94.7 90.7 89.5 89.3 91.6 90.8 
19 3150 96.0 93.6 91.5 90.3 93.5 92.6 
20 4000 94.8 90.8 90.3 89.8 92.3 90.1 
21 5000 93.5 89.9 89.5 89.4 91.4 90.4 
22 6100 91.6 90.2 8e.8 89.0 91.2 90.7 
23 eooo cH.O 90.3 8(:.3 87.2 89.5 88.1 
24 leooo 90.6 89.9 86.6 81.0 90.2 S8.5 

\ 

25 12500 89.6 86.6 
26 Itono 90.4 86.5 
21 20000 90.3 85.7 

86.1 87.2 
86.0 87.3 
84.1 81t.1 

90.3 
90.6 
ae.o 

89.1 
91.9 
91.0 

1 

! 
1 

AVEP,AGEO'PREOATA DATE.= 417. RUN NUMeER • 17. 
~ 

P.PM • 3039. \ 

CONflGURATICN Nu~eER • 300. PERCENT SPEED 
! 

• j 

FOLDOU,£ FRAMC I 
RELATIVE HUMIDITY • 76. BAROMETER ~ 

• • - ... • ..... # - ....... -.- .... -- "* - " .... - -- ~ .... - - - - ..... - - .. 
, , ~ '. ,._.'.' .... , ... " .... " .... ,.,_,..,.....,=_w _._ .. -~.~~,.. ,-

-- ----_._- -""'- - - --.........-.- ~ --
---- -;:"~dr~~--- -~--------.------- -- --- - --_ .. _._-



~~ --~~-~~~----.-~~--------------~-;;;;;;---

~lQ ___ ~--~~~_~_'-_-_-_-_-_-~_-~-=-_~_'----- __ ----
J 
JED FRO~ THE OPIGI~Al ~ATA. 
~ CONFIGURATION _~ . ...::O~..:::.3...::.0...::.0 _______ _ 
! SPEED a 3039. RPM 
~!-______ ~ ___ , __ ~~~ ___________ -,-P...:::E,-,-R...::.C...::.E..:...:...:NT SPEED = 

I 
81.0 -----.'-----

LOS S_L~_S .S __ , A~ _ ~_~ Y _______________ .. _~ __ ~~._ 

~ FT RADIUS WITH ~O AT..,OSPHERIC ATTENUATION , ~~~~~~~~~-----
pWER A~O DIRECTIVITY CC~P~TATIONS) 
i , 

, 

----~-.----

---,._--

-~.------.------. ------

----------------------------------------------------------- -------------.--------
-' ------

----------~--- . 

, 
t 17. 
~ 

RPM a 3039. 

to. PERCENT SPEED 81. TE~PERATURE • 45. 

BAROMETER • FOLDOUT, FRAME ~ 

f 

I 

~ 



I 
t 

i ; 
r 

I 
I 
~ 

SIX DE(IRElS 
CCSEE orw ENGINE lEST 
eULK ABS"RPER lNLET 

_____ ........ 3000 FT. RUNWAY CCNF. 
ENGINE AlC~E TEST 

ViiI .. . 

rAVE BEEN SUBTPACTEC FP.O~ THE ORIGINAL DATA. 

O-R-'G-'N-~-"L-P~""G~!f-'P-iiS;-----------------'._~L._~L C S_S_l __ L.S_S.. A Po R A.L_ 

-I'Of)IL-JpOOFV'_BL.1.-"IIQ,,-"-U_~_u_n ______ b.'-=~-L.'h==Vel=7L-'---I.&-"'~~=r~O ~ J A _AI..- t Q.0 .• 1) F.LP A 1)1 U$.JotLII:iNQ_ AT r--C S PHE R J C I 
(FOR POWER AND DIPECTIVITY CCMPUTi~ 

~~~~~~~~~~~~~~~-.--------~ "NGL~S£ 30. 6C. 80. 90. 100. 120. 

(CMPIJTEe OASPl 104.1 105 .~ 101.5 lC7.9 lC9.t 113.0 

BANI) FREQUENCY 
1 50 84.8 88.0 38.S 8~.3 90.2 96.5 
2 63 91.3 88.1 91.0 90.2 92.0 9 e. J 
3 80 81.5 91.13 94.2 94.0 95.0 101.,3 
4 100 88.B 90.1 93.3 93.0 95.5 100.7 
5 125 90.2 92.2 93.4 93.5 95.9 102.2 
6 160 ~9.9 92.2 94.2 94.2 95.7 101.9 

--=---~~~~-----~ 
1 200 89.9 92.9 93.9 
8 250 A9.0 92.1 94.2 
9 315 89.1 93.9 96.9 

10 400 8$1.4 92.1 95.4 
11 500 81.4 93.8 91.6 
12 630 86.8 92.4 96.4 
13 800 81.3 91.6 95.8 
14 1000 81.5 90.5 93.3 
IS 1250 90.9 90.1 92.2 
16 1600 97.8 96.0 96.1 
17 2000 139.3 ~a.8 89.9 
18 2500 91.5 89.8 90.3 
19 3150 95.6 92.6 92.0 
20 4000 91.1 90.0 91.1 
21 5000 91.1 90.7 91.4 
22 ~300 90.7 89.2 90.0 
23 eooo 88.5 81.4 81.9 
24 10000 813.0 87.3 87.1 
25 12500 87.0 86.3 A1.7 
26 16000 87.4 85.9 131.1 
27 20000 87.4 85.1 85.3 

AVER~GED PREOAT4 OAT E:II 411. 

93.9 Gt.7 101.1 
94.9 96.7 103.4 
96.6 91.9 101.1 
91.1 98.7 101.6 
96.8 97.8 100.1 
95.4 96.6 99.1 
95.5 95.6 9 B. 0 
93.0 94.3 96.13 
92.9 94.1 96.2 
96.8 100.0 99.1 
90.8 92.8 93.9 
91.3 93.0 93.2 
93.6 96.5 96.0 
91.8 93.4 92.3 
92.2 93.7 92.9 
91.4 93.7 92.1 
89.4 91.2 90.7 
89.4 91.0 90.6 
139.4 91.3 91.7 
89.7 91.9 94.4 
IJ 7.5 Sq.6 93.1 

PUN NUMPER • 17. RPM = 3221. 

.. 

1 
1 
j -, 
1 
I 
I 

_.----------------------____ ~C~O~N~F~I~G~U~P.~A~T~(C~~~~~U~~~R~E~R~= __ 3~O~O~. ____ ~P~E~R~C~E~NT~S~P~E~E~O~· __ ~. __ ~86~· .~J 
FOLDoUT FRAME I 

RELATIVE HUMIDITY. 77. BAROMETER • 29.45 

L_ .. .;:-=-~._ ....... ----~.-



--- .- ---------~ ~~~~..,.."....p .-,...".----.. _.,,_ ... ---''" ------~ .. 

g 

ETED FRO" THE ORIGINAL DA~T~A~.-------------------------------------------------------
?\ ___ . _. ________________ ~C~O:!.:.;~!.!_F IGURAttO~ .. _NO.~ 39JL ____ ~_,. ___ . _____ . 

SPEED a 3221. RPM 
• __ • ________ m ___ •• __ .' _____________ ..!..P-=-E~R.!,!.C_=_E:..!.N~T S.~E~I) ____ =__ 86 •. O. __ ._~-_ .. ____ _ 

~------------------------------------------------------------------------------
! , 
~ FJ..J! A Q.JU$ .. _WJIJ:l NfL AT"'CSPIiEJ~~C;_ ATT~E:c:.N~U,-=A:...!T~I-",O:.:.:!N!....-____ _ 
IPOWER AND DIPECTIVITY CCMPUTATIONS) 
l 
~ ~.'"--~--------- •.. _._. __ ._---------------- ....... _----- .... __ .. --
t '-' o~ ________ ,~_ . .. ___ . _________________ .... __ . _____ . __ _ 

)3 
i1 
;2 
9 

.---.----

7 
4 -=1:------------------------------------·-·--·---· .. ·-··- -

6 
1 
1 

,2 
1 
9 
2 
o 
3 
9 
1 
7 
& 

l 

too. 

11. RP~ = 3221. 

PERCENT SPEED 

8AROMETER * 29.4' 

• 86 • TE~PER.TuRe • 44. 

:z.r0 f)oOR FO~D.OU~ FRAME .z. 
-------bl+---------",-.~..-..--------.----------------



t. Z) HII , 
OAT ~ Of 411. $UASET NO. S. PEAOI~GS 14 15 16 I 

SIX DECIBELS 
CCSEE OTW ENG[NE TEST 
PULK A8SCPAER INLET 
3000 FT. RUNWAY CCNF. 
f~GINE ALONE TEST 

HAVE BH~ SUBTRACTED HOI' THE OR 1~INAl DATA. l 
____ --=-'-"<-~:.......:;.:.a...:~c...._:.._=.><.._'__ _________ , ______ ._. __ ~ __ .. _, ~ .... _ .... • •• " ____ ~ .• 

ANGLI) 8~ 30. 

COM"UTED OASPl 107.5 

BAND FREQUENCY 
1 50 86.5 
2 63 S8.2 
3 ~o 8~.8 
4 100 89.8 
5 125 90.0 
6 160 91.7 
7 200 92.0 
8 250 90.2 
9 315 90.6 

10 400 8".6 
11 500 89.1 
12 630 68.4 
1'3 ~oo 88.8 
14 1000 90.2 
15 1250 93.1 
16 1600 102.6 
17 2000 92.3 
Ie 2500 93.9 
19 3150 98.7 
20 4000 93.5 
21 5000 94.5 
22 6300 93.1 
23 eooo 90.2 
24 10000 89.1 
25 12500 88.4 
26 I~OOO 89.4 
21 20000 AS.8 

AVERAGEC PREOATA 

LOS S L E S S A R RAY 

te. 80. 90. 100. 120. 

105.4 107.9 10e.1 112.1 114.8 

88 .0 91.0 90."3 «;5.5 96.3 
68.7 92 .. 0 93.0 96.0 98.2 
90.5 95.0 95.0 98.0 101.3 
91.5 93.8 94.7 98.8 101.8 
92.2 94.4 95.5 «;9.0 102.9 
92.9 94.4 94.9 9<:1.2 103.7 
92.5 94.7 <:16.4 100.2 103.7 . 
92.9 93.5 «15.2 9<:1.0 104.0 
94.1 96.6 <:11.6 101.2 104.1 
93.7 96.1 98.2 102.4 104.2 
94.6 96.6 96.9 101.6 103.6 
93.8 95.8 96.3 99.3 101.3 
<:13.0 95.8 95.8 98.1 100.1 
90.7 93.7 93.8 96.2 99.5 
91.1 92.2 93.2 C;5.4 97.6 
94.6 97.3 91.0 98.5 102.6 
S8.9 90.9 92.1 94.1 96.4 
89.5 90.8 92.2 94.0 95.0 
89.1 92.8 94.3 C;1.3 98.2 
81.3 91.2 92.2 95.2 94.8 
81.8 92.2 92.5 <:15.5 95.2 
86.2 91.0 92.3 94.8 95.0 
84.3 88 .. 7 89.9 92.5 93.1 
86.2 ee.4 89.6 <:12.4 93.1 
85.4 88.8 89.1 92.5 93.8 
85.0 89 • .1 90.1 93.1 96.3 
84.1 86.6 88.8 93.0 96.2 

OAT E = 411. RUN NUMBER z 11. RPM = 3364. 

CONFJGU~ATJGN ~U~BER· 300. PERCENT SPEED • 
RELATIVE HU~IDITV. 74. eAROMETER • 29.44 

-
~ - -- ------

I 
l 

1 
! 

J 

J 

1 
j 

90. I 



(: 

I 15 16 
f 

FROM THE ORIGINAL DATA. 

· Awe U 

CONfIGURATION NO 300 
SPEED a 3364. RPM 
PERCENT SPEED = 90.0 

.--~----------------- ._-_.-

lOSSlESS A R RAY 

~-.------.--.---.--- ._- - "---" ._-------_._-- ------- _._---_ ... -
~.O FT PAD IUS WITH NO ATMCSPHERIC ATTENUATION 
~ POW ER A r-.D 0 I R EC T I V IT Y C eM PUT...::.A:..!.T-"I=O:.c..:N~S..:..' _______________ _ 

-ZOe 

.---
~.a 

>.3 
•• 2 
l.3 
l.a 
~. 11 
1.7 
1.,,1 
~. n 
~. 1 
t.2 
~. 6 
,.3 
1.1 
1.5 
'.6 
'.6 
:.4 
.0 
.2 
.8 
.2 
.0 
.1 
.1 
.8 
.3 
.2 

" = 11. RPM = 33~4. 
300. PERCENT SPEED • 90. TEMPERATURE • 

4. eAROMETER • 25'6 [)ooN. 

5 

L 

lim 

1 



CATA OF 

----~--.I.--.-------------~--....... 4·$~l· - - _. - - - - ~ .... - - ...., ... 

417. sues::~ N::mEL:· HA::
A
::::

S 
sue:A~:~=H-::-~GINAL om.=- j 

44 -

CCSEE OTW ENGINE TEST 1 
_____ ~euLK ABSORBER INLET _____ n ______ _ 

3000 FT. RUNWAY ((NF. 
ENGINE ALONE TEST 

lOS S L E S S A R RAY oRIGINAL PAGE IS 
OF POOR QUALITY 

Tt.I'ylR.;a~DATA AT 100.0 FTRAOIUSWlTHHN-O--ATMCSPH-ERIC 
___________ ---------------'(!....!.-:F OR_~_QW ER A~O IHB.f.CJ'I YU'Y (CMPuJ.ArIJ 

1 
J 

6C. eo. 90. 100. 120. 
--------------------------------------_.- ----_._-

COMPUTED OASPl 103.4 106.2 110.0 112.7 113.3 116.6 

BAND FREQUENCY 
1 50 8e.7 90.3 92.3 92.7 95.3 99.3 
2 63 89.7 90.5 96.0 94.7 9~.5 101.7 
3 80 91.3 93.2 96.8 97.5 98.3 103.5 
4 100 89.5 93.5 97.2 96.7 ~8.8 103.7 
5 125 91.5 93.9 96.5 98.0 100.0 106.7 
6 160 92.4 94.4 91.9 99.0 99.0 105.9 
7 200 93.7 93.9 98.4 99.7 100.5 106.4 
8 250 92.2 Q3.9 96.2 ge.5 ~9.0 105.5 
9 315 92.2 95.4 98.2 100.6 100.1 106.1 j 

10 400 90.1 95.9 97.7 101.4 102.9 105.2 i.' 

11 500 89.3 94.4 9~.8 102.4 103.3 105.1 j 
12 630 89.6 94.1 98.9 101.4 103.1 102.9 l 
13 800 88.3 93.5 98.5 101.0 101.0 102.6 
14 1000 88.2 92.0 96.5 98.5 98.8 101.7 j 

___ ~1~5~_~1~2~5~0 __ ~8~8~.~1~~9~0~.~6 __ 9~4~.~9~~9~e~.2~_9~7~.~4~~9~~~.~4 ___________________ ~. 
16 1600 92.0 93.1 96.1 99.6 101.3 102.0 J 
11 2000 87.9 89.8 93.9 97.4 97.6 99.6 1 
18 2500 86.3 e8.5 92.5 96.5 96.0 96.8 I 
19 3150 87.3 8B.2 92.8 98.5 98.5 97.2 
20 4000 85.0 88.0 92.0 91.0 96.3 96.3 1 
21 5000 83.8 87.8 92.0 97.8 ~6.2 95.5 J 
22 ~300 82.6 87.1 91.1 ~1.3 96.0 95.3 
23 8000 79.3 84.9 88.7 94.4 ~3.9 92.9 
24 10000 79.1 84.9 88.6 93.9 93.4 92.4 
25 12500 71.9 84.6 88.3 93.8 93.2 93.1 
26 16000 18.6 84.5 89.8 94.9 ~3.~ 96.1 
27 20000 81.2 83.6 90.5 94.5 93.9 96.6 1 

-_sr 
AV ER AGE C PR EO A T A DATE:a 411. RUN NUMBER ~ 17. RPM s 3551. 

CONFIGURATION NUMBER a 300. PERCENT SPEED 

,FOLDOUT. FRAM1t 
RELATIVE HU~IDITY s ~4. 8AR0P4ETER = 29.44 



PSI P- a a 

'.... - - - --- -. - - ------- -
-------. --- . 

18 19 
~--------------~-- ----------------.. --- -'-

tTED FROM THE O@IGINAL QATA. 

, , ' 

L ,--
! 

CONFIGURATION NO 300 
. ____ ._ .. ___________ -"'S!.!..P-=-E-"'-E~D_=~3~52L_J~.P.~_. _______ _ 

PERCENT SPEED = 95.0 
.... _--,------- -----.--~------------- ------.. -._-- - -- ------.-

lOSSLESS A BRA Y 
-----_______ --=-O=RI!UoGu.tIN""A'H(; -PAGr1:-- ---

LO--FT RADIUS ~oJIiH 'NO ATMCSPHERIC ATTENUATION __ OF_Pp_O_R.~~A.LI'rV_'.S,_.--__ _ 
i P_QWER A~O DIRf.CJIYU .. '\'_.CC"1e_UIAJ.LONS<-!'c--___________ .. _ _ "' ...... 1 ___ _ 

r 
i 

--,-------- ------------------- -_._-------_.-

\1 
'7 ! 

,2 
i1 

7 
,4 

8 

~ .. -----------------------------------------------------------------------------3 
5 
3 
9 
4 
1 
1 
6 

r = 11. 

300. 

f •• 

RPM :II: 3551. 

PERCENT SPEED :II: 95. TE~PERATu~e:l: 44. 

, 
1 
1 

I 

~ 
1 



I 
! 
i 

t 

"----- ~---~~-. -~-----* "'!"'. -'.-:: -,---.,-.... ----; •. _1IiJIIIIIIII •• _IIIWIIII_,..·)C.,'" 

--_ .. _------------------------------_._-. __ . -
D4TA OF 411. SUBSET Ne. 7. 

S I X D EC I BEL S 
CCSEE OTW ENGINE TEST 
BULK A~SOR~ER INLET 
3000 FT. RUNWAY CCNF. 

READI~GS 20 21 22 

~AVE BEEN SUBTRACTED FROM THE ORIGINAL 

I 

_____ ~'=_'_'_N.><.G ...... I =N=:..E _A=La.;O:::..,:N.",.,E=-_ ....."T ...... ELlIoS<...:Tc.-. ______________ - _____ --. ____ . ____ _ 

ORIGINAL PAGE IS 
OF POOR QUALITY 

A·NGl. E.l9" 30. 

COMPUTED OASPL 103.8 

BAND FREQUENCY 
1 50 89.2 
2 63 90.3 
3 80 91.8 
4 100 91.2 
5 125 91.7 
6 160 93.5 
7 200 94.0 
8 250 92.5 
9 315 92.2 

10 400 92.1 
11 500 9t.l 
12 630 90.6 
13 ADO 89.6 
14 1000 89.5 
15 1250 88.2 
16 1600 90.3 
17 2000 87.6 
18 2500 85.5 
lc-J 3150 84.7 
20 4000 83.0 
21 5000 81.6 
22 6300 80.3 
23 8000 77.2 
24 lonoo 76.5 
25 12500 75.6 
26 u:OOO 16.3 
27 20000 81.2 

AVERAGEC PREDATA 

FOLDOUT. 'RAME I 

- . . 

lOS S l E S S A R RAY 

filoY4?~A1A AT 100.0 FT PADIUS WITH NO ATMOSPHERIC ~ 
(FOR POwER AND DIRECTIVITV CCMPUTATtO~ 

60. 80. ge. 100. 120. 
j 

101.2 110.4 111.5 114~ 0 11 7.6 --'--'---1 
J 

90.7 94.8 93.5 94.7 99.2 
92.7 96.2 95.0 96.5 103.0 
94.2 98.2 98.5 99.3 105.0 
93.3 96.8 98.0 98.8 103.7 
94.5 96.7 98.2 100.2 105.9 
95.2 97.4 98.0 100.0 106.5 
<; 5.2 98.2 99.0 101.5 107.5 
94.5 96.1 98.2 100.0 106.2 
96.4 98.2 98.9 102.2 106.6 
96.4 98.1 100.7 103.1 106.7 
96.1 100.8 101.6 103.6 106.9 
95.4 9<1.6 100.1 102.4 104.9 
<15.3 9 e.6 <1<1.6 102.0 104.0 
93.7 97.2 91.5 100. :3 102.7 
92.4 95<01 96.6 99.1 100.6 
92.3 96.0 97.8 101.f. 102.1 
91.4 94.1 96.6 99.6 10~.1 
89.8 92.8 95.0 97.5 97.5 
89.2 93.2 95.7 98.7 98.0 
89.0 92.2 94.5 97.9 97.7 
S8.6 92.7 94.5 <17.8 96.5 
87.6 92.0 93.6 fi7.5 96.8 
85.4 89.5 91.4 95.2 95.0 
85.4 ~9.4 90.6 C;4.9 94.2 
85.6 ~9.7 90.5 95.0 94.6 
85.3 90.4 92.1 96.3 97.6 
84.4 91.7 92.4 96.4 98.1 

J 

OAT E & It 11. RUN NUMBER s 17. RPM = 36U:. 

CONFIGURATICN ~UMBER z 300. PERCE~T SPEED z 

RELATIVE HU~IOITV s 74. BAROMETER s 29.41t 

fiJ( 210)0 

~-~;;;d~~~~ ~ __ o{d": ~~"::~=_-_u~~o~-. 



[1~--21-22--'-------------

kTflTj) 

I CO~fJGURArl0N NC 300 
~_---------------------- _________________ ~S=P~f=E=D~=_=3=626=~.~~~,P~~_, _______________ ___ 
( PE~tf~T SPEED = 97.0 
I 

r 

Ie,. 
l 
[<.06 

lZ .. 
ietO 
i.~ 
,:.7 
r 
i.'9 

~ :.:5 t 
:~5 
.. 2 
.6 
.7 
,.9 
.9 
.0 
~7 
.6 
.1 
.1 
.5 
.1) 
.7 
.5 
~~ 
.10 
.2 
.6 
.6 
.1 

300. PERCeltr S~EfD = 91. Tf~Pf~ATURE s 44. 

1 



----_. ~-- ---_ ... _. __ ....... __ .,-,. 
---~------------------. --~- --------- ------- 1 

nATA Cf 411. S!Ij:BSEf ne. B. ~EtDI~\GS 232ft 25 

-

51:X r; Eel eEl S eAVE BEEN $UeIPAtTEO fPO- THE QBIGINAL 

SPL lOS S l E S S ~ R R A 

te. 180. ~O. 10C. 120. , 
j 

(C~PUTEC CASPL ~6.~ (13.5 '92.5 94.,0 ~5.6 '91.9 -I 

:B.AND fPEQUENCY 
1 50 11.8 13.1 11.5 71.2 18.2 8..Q.,0 
2 63 1~.2 l~.O 81.~8 :8,0.3 B2.·0 86.7 
3 :80 78.2 80.0 :82.1 84.2 85.3 91.5 
·4 100 1;8.0 '1t:.O :81.\0 :80.,0 ·82.2 :84.1 
5 1,25 76.5 IE: .0 15.Q 1~.5 17.5 1=12.4 
6 160 75.1 76.2 77.4 17.0 1~.9 Bl.D 
1 200 11.9 1'9.2 18.9 IS .·0 17.1 ;82.'9 
·8 250 1:8.0 75 .• 1 75.1 11.,0 7.8.5 :84.9 
'9 31'5 71.2 11.6 18.4 81.1 ,81.6 .82.2 

In 400 15.4 11.9 7-6.6 19 .• 2 82.6 82.2 
11 5\0.0 75.:8 71.13 lC;.4 :81.3 81.1 82.1 
12 630 17.ft 11 •. 8 19.9 7S.9 .80.1 82.6 
13 800 89.6 f'5 .• 8 83.5 83.5 .84.1 9,0.3 

I i4 1 'G'OO 82.5 7.e.3 19.0 BO.O 2·0.2 .83.5 

l 15 1250 81.6 1f:.l 17.6 7C; • .Q 8,0.9 8'1) • .6 
16 Ib~:O e'5.8 79.3 15.3 76.3 1«;.0 8,0.10 

i 
17 2000 :80.'9 75 .• 4 72.1 13.4 76.8 11.8 
18 .2500 ,83.7 76.:8 12.7 13.9 77.5 7,8.1 

1 19 31'50 ~1.5 715.1 1 .5 72.7 17.0 77.1 
20 40,00 aO.3 16 .• 4 71.5 12.,8 1t.Cj 71.2 

I 21 5,000 19.9 16.4 73.4 75.4 19.1 1.13.2 
\ 22 ~300 86.2 .80.,0 7f:.4 8,0 .-9 83.0 82.7 

23 :8iOO:0 88.4 B4.0 13.6 7E:.-; 7-9.4 7~.4 
2ft l(CO~OiO :81.8 ;81 .• 8 74.9 11.'9 80.4 79.9 
25 125\00 19.6 79.2 :8,0.6 85.2 81.1 81.6 
26 If:OOO 83.0 743.1 14.:8 7-;.6 83.0 135.6 
21 2COOO 82.9 80.9 14.8 It.2 19.t! 82.3 

j 
! 

t 
~YERA«;EC PP.fOAIA DAIf :: 411. RCN M.:l.MBEA :: 17. RP": 1161. 

CONF IGURATION ~UM.BER a 301. PERCENT SPEED ; 
RELATIVE HUJ'JDITY:: 14 • 8ARC~ETE~ s 29.44 

. 271 



.. ~""'''('''''''-~~~ ___ --''"'"''''''''''''_'~_~ __ <-''_~ __ J- ___ '~"'o~ ., ". ___ ~.~ __ --,, ___ ~ ..... ~- ,,-- "....,.~ _____ ......,.~ ... -,.....,.~ .... _ ... __ *~_ ~ "' ____ ". ___ _ H~ ___ -,-"._~_~_,,, __ _ "'_~ _.r-_ .... _ ..... _» __ ~~~,_~ -'''',-

---- --~------

24 25 

~ACTEDf~(l" THE ORIGINAL DATA. 

!~ __________ ~~. ___ ~ ____________ ~~~~:=:~G~R:~!~~ :~,M 300 
I PERCE~T SPEEO = 41.0 
i_' 
r -----,---'- --' 

I f------------------------------------------------------------------------------
l lOSSlESS ,ARFlAY , 

--.'~---.-.. _------------------
~.O Fl RADIUS WIT" NO Al~CSPHERlC ATTENUATION 
r~ PIJ~ER AND OIPECTIVITY CCMPUTATI0NSJ 
r~~--~·-·-·-~-·----·., ~~.--- ., -~~.---.- ~----------.--. 

! 
t 
\2,0. 
~ 
i-------------- ----------------.-.-.-.~ .. -----------[7.9 
~--------- ----------------------, 

10.0 
~.7 
7.5 
14.1 

-----------

~------------------------------------------~-----------------------------
'1. {) 
2.9 
4.9 
2.2 
2.2 
2.1 
tz.6 
0.3 
3.5 
C.6 
0.,0 
1.e 
8.7 
7.7 
7.2 
e.2 
2,.7 
C;.4 

5,.6 
2.3 

3,01. 

r4. 

11. RP.M :S 1161. 

P£~CfNT SPEEO s 47. TE,~peRATuRE a 

8AROf'lETEIt ~ 

8 -

, 

~ 
1 

I 
j 



) 

-~--~--~~ ___ Wil __ -~----_"""". ______ *iIIII __ C .... ; 1I!II\1IIIII1!IIIIIIII ___ "'. 

LOSSLESS ~ATA AT 1)0 FrCT PADI~S 

CCSEE OT .. ENGH;E TEST 

RULK Aes(p~ER INLET 

3~CO FT. RU~~AY CC~F. 

ENGINE ALeNE TEST 

fOLDOUT, FRAME I ~EftDING NU~6ERS = 55 56 51 

1 
... ---.. -~~-- --] 

--- --I 
C0NFICURATION NO = ~oo SPEED = 3253. RP~ ! 

~- 1 
TE~PER!TU~E = 59.0 F PELATIVE HU~ID(TY = 34.C PC I 

$/f)~1,,/Nr P~e' BOOfoA MIC~OPHCNES - lCSSLESS !)ATA 

~IC , 13 

'J. 

T"'!:T~~.s 90. 

Z 106. 

01 STANCE ~1. -- ,.. - .. 

PHI..; ~ J. 

INOJ;X F~ EO 

14 

11. 

9J. 

98. 

R5. 

11. 

15 1~ 11 

31. 43. 54 • . 
90. 9C. se. 

e 

91. 3~. e1. 

lJ2. 83. 

22. 31. 3S • 

1 50. ~1.5 ~8.2 ~7.€ ~9.0 @9.1 

. - ~--"-~--~",,---_._~"- ---- . 

i 
1 ---- .. -- -- -' - _ .... "" 1 

2 63. 89.6 90.f 89.8 91.e se.1 I 

3 f3~.91.1 92.4 92~9 93.1 C;-3.2--·-~-' - -j' 
4 110. ~1.5 91.1 92.3 91.<; ~1.1 
5 125. 91.3 ql.~ 92.9 93.5 ~2.5 -- .-.-----~---- .. --.. - -- '---'._-- '-l 
6 1~0. 91.3 91.1 92.8 93.1 S3.0 
7 2)0. CJl .. 8 92.4 92.8 94.5 54~5 '- .... - ---1 
8 250. 92.0 93.f 93.6 93.1 S3.9 

.. -- - q 315.-' 91.9 '92:~- 93';8- 94. 4- ~4."5·' '~1 

10 4~O. 91.0 92.~ 91.1 93.f 95.0 I 
11 5JO. 91.5 (H.e; - 93.1 94.7 C;5.1--" -"-----~-'- ... --,"--,.---- .,-
12 t30. 9J.4 91. f 92.7 94.3 <;4.9 _________ ._______ -_J 
13 SlO. 90.4 92.C 93.C~ 94.~ ~4.9 l 
14 10JO. 8~.4 91.5 91.4 92.5 S2.4 

---1"5 ---y2~----~8:2-qO;4-- -9',')':9---92.2 -~-r:-7'-----'---' '1 
16 ItJO. 91.4 95.t 96.0 95.t 54.4 
11 2CO.Q. [86.281. G 88.4 89.4" -- .ec;. 5 - -----.---- _ •. , ----,---- -' ------] 

18 2!)O. a1.1 88.4 88.1 89.4 8~.4 I 
19 3150. 89.4 91.2 9,1.6 92.0 - «;'2;-0---- ----, 
20 4CO~. 81.5 S9.3 ~8.3 89.7 90.6 j 

-- i~ -- ~~g~: ---:!:~- :!::- :~:~ --:~:~:~~-:=:-------------------!i_1 
- 23 eeoc. q5.6 $39.085.1 ~9:eec;-.r- .-------

21t 10COO. 96.2 89.~ ~1t.3 90.t; e9.8_~ 
---25 12 ~JO~--' - 86.9 - 89.1 83.3 <;0. ,- so.r J 

26 16CJO.. 81.1 90.3 82.8 92.0 <;1.2 
.. -_. 2i--·2CE~o.·--i6;O·81.2-8-i.3 88.<; e;-::e~.~o---------- '\ :1. 

CAsol -- _., 11).9-105-;5 r05.5-106~C; lCf:.e 

j 



r 
~. ~-~j------ -----.. _"""'--------_.-
i 
56 
~' 

57 

~ 
~i 

SPEED = 3253. RP~ 
ii 
~L.~_TI~ 

IJATA 
~ , 

HU~ID[TY = 34.C PC 

PERCE~T SPEED 86.0 rr;J( /6".3 
HG __ !' ~ ,/L._ •. 'r; t, __ . 8ARO~ETER = ----- ,,~.--,--

29.ZQ [N 

./J ~ ~.:P_ 00<. 

, 

-~-----.---. ----------- --------~-, -

---_._----_ .. --- --

-----_. __ ..... --------- --

-_ ............... -._-- ----- ----_._------_ ... ------- -------- .. -----.----------

~.-------- -----" .•. - '-.. - _ .... ----_. _ .. ---. '-- -- ..... 

----.------- ------------_ .. _--.------
-'-------------------------.---------------_ .. 

------------~-------------------------------------------------------.-
__ -=~$JO=_ __ 

) 

) 



~- ... -~--~~~ .-~-=-- ~--.....,.-------_~ ___ ;;a __ III/aIIRII __ 

DAT4 OF 427. SUBSET "'IC. 10. ~EACI"GS 55 56 57 
'~l 

CCSEE rTW ENGINE lEST' 
PUlK .eSCP8EP INLET 
30JO FT. J:UNhAY C(~F. 
ENGI~E AlC~E TfST 

-_._-_.- -'- - ~--- .----: 

fi,/o vct2 1'~/JprCA TA AT DO.O FT- I<ACIUS W fT~ NO AT~(SPHEJlIC ATT', 
(FOR PCWER A~D CIPECTIVITV C(~PUTATIO~s'l ., 

9(. - 120. 

CCMPUTEr, (ASPl 106.3 110.2 113.1 

£lAND FFfClJENCV 
1 510 
2 63 
3 ~!O 
4 100 
5 125 
6 160 
7 20:0 
A 25'0 
9 31t; 

10 4J'0 
il 51)0 
12 630 
13 800 

89.1 q4.1 91.9 
~9.C; 95.2 ';<;.1 
92.4 97.0 100.2 
89.9 96.1 98.4 
90.5 96.0 91.7 
86.9 93.2 93.1 
8-;.2 e.9.7 91.1 
81 • 7 9 1 • 7 1 0 3 • 7"- - ~- - - --" .---.. --- ---

93.1 98.1 l04.A 
94.1 101.3 104.3 
93.0 101.0 100.t; 
90.8 96.5 101.3 
91.1 98.5 101.0 

--.---

.J 
_ .. J 

.~ 

14 IJOO --·90~ 9'- 94;;-Q'- "<)q:t------ .---
i5 1250 
l6 1600 
11 7000 
18 2500 
19 3150 

.- 20'-' _. ~JOO-
~1 ~OOO 
Z2 f30C 
23 eooo 
24 lCOOO 
25 12500 

- i6- it-ooo 
27 2eooo 

91.0 93.2 91.0 
~6.5 91.1 QC;.6 
89.3 92.5 93.5 
91.1 92.0 94.0 
96.1 95.3 9t:.1 
91.,2 - 93-.6q3:6~· -.------
92.6 92.2 94.1 
94.1 93.793.1 
89.3 9Q.4 90.4 
92.1 91.1 90.9 
90.7 92.2 91.2 

. - 90~6' 93-'Y--Qr.r 
92.5 97.9 98.1 

_ .... __ .0_-- .. ____ _ 

.---.. -.--------,--------
-~ --.. _. -----... _-

-.. J 
FOLDOUT. FBAMS I . _______ ~I ____ O -' -----'ii 

.. - ... -----~ ----------.- 1, 

--- .--.--".~ --"--'.- ---- -

I ------

J 



6 51 

! 
! i .. -- - ____ " 
rLOSSlESS , 
! FT RACIUS h fT~ NO AT~CSPHEE' Ie ATTENUATION 
OWER A~D CIPEC1IVITV C(~PUTATIO~S' 

[ - -,-,,--. . - .. -, ----_.- - '--- - ... 

i, 2 

CONF iGURA'tTbN-NO- 300 -_. - -.. 
SPEEry = 3253. RPM 
~ER~E~t SPEED =86.0 

-------_ .. -

,----.---.-----.-~--.----

--...,...,.-------------------- '"---_ .. _- -----.. -- - -------------._. ~-- --'-

.---.---- -.-----

----------_ ... ----_. 

10 
S>LnOJJ:£ DAME ---------

--_. ,----------------- ._------- -----

----... _--------------------._--

-~~---,--"-. 



, 
J 

I)AT~ OF 427. 

ORIGINAL PAGE IS 
OF POOR QUALITY 

" 4 e 'ij '--W' V.V -

SUBSET Ne. 10. RE~C[~GS 55 56 51 

____ J 
i 

rS'f'.l lOS S l E S S A R RAY , 

r'-yo~e-/t, I'~ D~l'A AT IJ).J FT RADIUS WITt-! N~ AT~(SPHERIC AT~ 
. . (FOR POWER A~D CIRECTIVITY C(~'OTATIONS~ 

. ~ ... .,. .- . -,~ ,.. -.- - - . ~ _._ .... . ~ .. ----
A"JGlE 4-

/ 
O. 3 C. 50. 60. 70. 80. 170. 100. 11J. 12C. 130. 1~ 

COMP'JTEC fJASPl 104.3 103.7 104.4 104.0 104.8 105.1 lC5.6 108.4 112.0 112.5 111.9 111 
~- ~~ - .. .-. .-.... ~ -. 

PAND FREQUENCY I 
150 81.7 82.0 95.3' 85 ;'0- 8~ ~'-86.~ -]6-~j -' 88:2- q2-",' 9'~C'""9'. ~rrOl 
2 63 94.3 83.5 ~5.Z 8~.2 87.3 87.3 88.5 91.2 175.3 95.5 10C.0 91 
1 ~O 87.A ~5.2 S9.J 8<;.0 ~9~l BC7.8 90-.7-- q3~O <17'-1- ge.C':;C;~9 lC~ 
4 100 ~T.2 85.5 R1.2 88.0 89.9 90.5 90.7 94.4 91.2 98.2 101.0 1°1' 
S 125 96. 1 86 .2 87. C; 8 C; .1 q 0 .0 . 90.4 C; (1 • .;-- C; 4. 5 t; e • 9- - C;t.;. C;" 101. a 10 
6 160 ~S.5 86.2 ~1.C; 89.0 90.5 9).1 90.9 93.5 91.4 100.2 99.9 9i 
7 2JO '85.5 87'.S- 8@.5'-'S<;.C--C;O·"O 9r.;" C;r.7t'94~1"~r.(fOT~T·nlO~2'C;~ 
8 250 86.2 86.9 'H.9 90.1 91.9 92.9 91.9 94.2 lCO.l 102.1 11)C.9 9~ 
«} 315 84.2 86.2 69.1 92~1 92.9' 91.9' 92~4-- 96:t--9q:6-102~2-q8-~9--'C;~ 

10 4)0 82.3 85.q 89.9 90.8 92.~ 93.3 95.8 98.9 102.3 102.3 99.4 91 
11 5)0 81.9 . 85.3 SP.9 9i.3 93.8 - 95.4 9)-.9--96.-'7'-[00-.9 100.:3"' ge.3 - «;1 
12 630 81.8 94.5 89.1 8'7.6 93.5 93.8 94.3 96.6 ICO.S 99.1 91.6 9~ 

'-13" '---800'" , .. 83.-2" 84~O' 89-;:f'-89~g'- t;·Z".1'-9z;·a--·-~'3~2--96.0 c;S~-Cja.5 96~"7"-91 
14 1010 85.6 85.1 ~7.9 88.2 90.6 90.2 90.2 93.4 ~7.1 96.9 95.1 9~ 
15 12t;0 87.888.2 8e.f 88.0~9.3--89~f--e9-.8·-9r~8--C;5;j'--~5.5--'q3;~·-91 
16 1600 95.9 96.3 96.4 93.1 93.8 92.4 93.3 96.4 99.3 97.3 9t.9 9~ 
11210-) 88.5 81.5 fH.6- 81.1 ~6.6 ~6.8 ea.l· 9f'~'o -93-.6' -92.8-'90';8---81 
18 2500 93.4 91.0 90.3 ae.2 88.5 81.8 ~8.2 91.3 93.3 93.1 90.8 8e 

-" --'1 ~--'-"1l50-'-"q1;3 -95.8--95.1-9 2 .~9r.r-9 r:'"3- -ca'. 0 9 1+. 6 . c; 6. 3 ~j • '8 91 ~6 -~ 
20 4000 q2.2 89.1 99.9 88.4 81.9 81.4 88.1 92.4 93.0 91.4 89.5 a1 
21 5000 i92.4 qr-~4 91.1 --90.," 89.«;-8«;-;T- e9~6' -92-;"2- 93.J-9r~2-·8-C;.C;--B1 
22 ~300 ql.1 90.3 90.3 89.3 88.3 ~8.6 89.8 92.1 92.1 91.0 89.5 e~ 
21 80110 ea.9 a8.6 88.4 -81.8 -e~.-3--a6;8- 81:8-(~f0;4-t;O;3--89.3-81~8--8i 
24 10000 88.7 89.0 a8.9 88.2 86.1 87.4 S8.5 91.1 90.9 89.6 88.3 8~ 

"'2"5'-' f2'r;oo'--"'- 81';8--8'r;9"""--98.1-'"87.8 -85.8 8''7;) P.9.19f.'7--qr;r-90.8 ee.1 8' 
26 1fJOO 89.1 88.8 88.4 ee.t e7.2 89.0 90.9 92.3 94.6 ~3.6 91.6 at 
27 ' .. 20000 93.1 9Z;9~'92.8'--92;6--92.4--92;9--q3.0 93.6 HH.9 102XI02-;Tlo; 

.- .. _.- ------_._------ - - ~ ,., -_.,_._-_ ... _---------------------,---

. -----·-~-,F-.. ~-_~-D-OUT-.-F-RAM&--~'I--... -_.-._· _______ .. _._ . .. _____ '---_______ --+-1 ..... 1 ___ .-_. __ . _____ _ 

.---..... --------~--- --_._-_._---. ----------.~ 

. - -- ..... -.----.--------. --------------------------ll 



r 
I 
J 
l 56 57 
t 
f 
~ _ t ~._ _ • ~a",."" __ _. ~ _ '" r ED FPC" THE CR I G I ~A l D A-li:- ------ - -,-- -- --_. 

w ___ I-v- --

f 
~ 

LOSSLESS A R RAY 

CCNFIGURATION Me 300 
SPEED = 3253. RP~ 
PERCE~T SPEED : 86.0 

. OR'G'NAt-p''1(r>~ .--
OF '" \:d: IS 

POOR ~(JA!-rrY ~ FT RADIUS ~ITH NO AT~CSPHERIC ATTENu~rION , - . 

rOWER A~D DIRECTIVITY C(~PUTAT[ONS' 

90. 100. 110. 120. 130. 140. 

1C5.6 108.4 112.0 112.5 111.9 111.2 

--~6·~j ~ 88:2-- 92-;,' 9'~C . -9-7'.9- -ror.2 
8R.S q1.2 95.3 95.5 10C.0 97.8 

'-. 90-.7" 93~O 97.j- 98.0- -«?t;~~ lCO.8 
90.7 94.4 91.2 98.2 101.0 101.7 

- ';O~9'94.5 «;8-.9-- cj9.«;- lor~Ol01.2-

90.9 93.5 91.4 100.2 99.9 97.3 
- ';1:11" cf4."'r-·~r.frOT~T·IO'0;r'C;9·.~-'··-· ... --

91.9 94.2 100.1 102.7 10C.9 97.9 
92.4- - 96~t--9q;6-10;r.2 --9ff.9·"9S.6 
95.8 98.9 102.3 102.3 99.4 91.4 
93-~9-- -96.-9-[00.9- "tOiY. 3' - 9 e. 3 - (;7;t -
94.3 96.6 1CO.8 qq.1 97.6 95.3 

-· ... ~3;T .. ·--96:O- c;c;. 7 -98. ~6~'·-9"5~ycr-_b c. __ _ 

90.2 q3.4 91.1 96.9 95.7 ~4.1 

-------------.- ----
E9. s" -9~8- -<;5; 3 ---t;5~5 ·-Q3-.-9"" - 9T~6· .. - - .. ' .. - .. ----"--- '.' .-_ ..... -.'-
93.3 96.4 99.3 97.3 96.9 93.6 

- 814.1 9r-~-O-·---93-.6· -92".8 ---9-·O-;8--88~.8~ .-- ... -.---~------. "'.'"'--.'"-----.- ... -...... - ...... -. 
f8.2 91.3 ~3.3 93.1 90.8 88.6 

--~-T;o94-:--6- t;6.3 ~~.8 91;6--g.~5'----------·--'------ - .. -. _ .. -
88.1 92.4 93.0 91.4 89.5 87.0 
e9.6 -92-~l- C;3.J~9r~2--8c;.·q-·-86.5~--- .. ~- .-.. ~. --------, 
89.8 92.1 92.1 91.0 89.5 86.1 
87.8 9(rX-~O.3 89.3--87:-8- B).cr- -,-----. --'-"-"- -.. --
88.5 91.1 ~0.9 89.6 88.3 84.6 
P.9.7 91.'-c;r.-7 90.8 8g.1 85.~'--------------'-·----"---·· 

~0.9 92.3 94.6 ~3.6 91~6 99.3 
-C;-3-~'O 93.6 101.9 102.4 -102-;TTo-2-~O--··'--"··'----------" --.---._----

------------------------- - .. -------.. ---------~. -,--_._-

'----'-----~---..• ----
I I ----_. __ ._---- .. -,". -

IOLOOJJX F.RAME 2-
----~-' ----- ---------. ,--' -- .----.----

-------

..... ~ ..... ---
'-~b±..~~_- . ~ .' - . 

j 



CCSEE OTW ENGINE TEST - _._--. -- ._- .-----,-_. --,-------- ~ -------, 
i 

SULK A8S0RBER INLET ------ - ----
3J~O FT. RU~hAY CCNF. 

- ~ -~ ... - -------- ------~.---""'- ... -

I E~GINE ALC~E TEST 

READING NU~BFPS = 58 59 60 _______ . -'.-.. _. ___ J 
1 

CONFIGURATION NO = 100 

60.0 F RELATIVE HUMIDITY z 34.0 PC -------------------------------------
BCO~ ~lcRCPHrNEs - lCSSLESS DATA 

~IC II 13 14 15 1~ 11 .. ----... -----. -_." -

R o. 17. 31. 43. 54. -. -- ---_. -~ .. -- - -- _._--_. --_ .. .. ---. 
90. 90. 90. 90. C;o. 

106. 91. 81. 

I, 15 1250. 88.1 92.1 92.4 93." «;3.8 ---, 
16 1EOO. 92.2 96.~ 91.2 91.3 ~6.4 l 
~!" ~~gg-: --:~:-~-.:~:~ ~~·:·-:-·:~:~-~·~-:·ci-------------------!l 
14----3""150.--· .. --89.'0 ---92. o~-91.9ff3.~-~3. 5 . 
20 4000. 81.4 90.«; 89.6 91.4 «;2.1 J 

--~2rTl-:Cao-~-- '-~7; O··-qo-;'-·lJ-nq-. T6 ~q~2r • .,o..----rt;...,2-."""2------------------;1 
22 63aO. 86.8 91.2 88.9 91.9 C;2.1 J 

- -23·· gCOO._u·-~4-;r-·-qO.3·· 86";S-9r;a--L C;lJ.'B 1 
24 10COO. 85.6 90.4 85.9 91.3 «;0.6 j 

) -'---~5-~ 12'50-0'.--86-;-4--90;'1 --84 -.292;C-~1'.·1;---------------------l1 
26 1~COO. 81.1 91.7 84.2 93.~ ~2.1 J 

----zr<Olr---ZCe ,.O~ '36. 6 -e"1r8 .-2or-"s .. z"!r-...... lr--'WQWO-. 6--,8'"qr-.~2.---------------------'i!J' 

; 

\ ---'-' 

L. ~a"'::-.·::::::"""=~· .... , __ . , ... _ ....... :~ .••. .. ... . . 



r: . 
~-.-----
~ - .~.~ -----~--.----
~ 

-----_._- -------

------- ---.. ~-----

~~---------------------.--.--.-------------- ---~---
t I: 
Ir---- -.. - --------_ .. ----
I 
I ,.... ----_._._. __ .. __ .. 
I, 
i 

160 
----.-- .. - --'--.. -.. - ---_ .. -'-'--- -----

SPEED = 3408. RP~ PERCE~T SPEED 90.0 
~- -- ---~~ --- - ---~~p----------- ... ,- --*,"- -. ---... ----.- .-------
i, 

~IVE HUMIDITY = 34.0 PC BAROMETER = 29.29 IN HG 
i 
~.T A r---- .. ------.--,..'-- .~ ------.-- -~ ..... ~.-------

------------------------------------------

.~---------------

I ..... 

Il. 

L .. ___ ~ _. __ .. 

--'--'--

• 

f 

/-(;/( 17RY? 
.. .. .... -- - + -.--~ -~ ... -- ~ --..- -,"'"" ""--- • -

~Hu ."? 
/ / ~2, 0 l?O~~ ________ . 

---------.. --
------------.-------

-----------------

-------------

s.s. 11 __ 

: < 

o 



1 
t 

CAT4 OF 421.· .. SU~SEJ NC. 

- --. - QC SEE-OT'W "ENG(~E lEST -.------ -------
eULK A~SORBER. I~l Fr_._.___ _~ __ . _______ ~ _____ .... ______ ._ 
3J)0 FT. ~UNWAY CCNF. 
E~GtNE_ ALONE TE~T 

._. __ ._-- ._-. -' - ···----sn 
.. ~'I'(Jf/1;';t!. jI'qNI DATA AT -16J-:o·'FT-RAjH .. tJ"swft-V-NO-AT~CSPHERio 

(fOR POWER A~O CIRECTIVITY CC~PUTATi 
£t1/~/tJfI" C£?/~4'"v~---/'II CJl!4'.#~;;~ ._- ... --. ---- -- ..... -'--1 

- '. __ .-. ---.. - AN'GeE B,;60: _. 9·C. ---12'0. ----------
7 

Co~P'JTErOASPL 108.0 111.3- 115.1 

-""---- ._.- --'-- ---.. ----
FOLDOUT. FRAMB J -----.--. - ... __ .. ----

----------

-~---=l ------- .. _--- .. _------
I ._'_w __ j L-=~ ~.' "' __ """"","",~=-_"""",,=~~_.='_ .. = .. ~. ~'". _---:':'~.~~ .. -...... -... -',----.... :--:-............ _~_ ..... , 



t ~. 

- - - ~-f ____________________ --. ___ --~ ------------
~- - - -- - ----~---------.----------- --.-,-.---- -"----' --

t~ ~~O_~_. __ 

~ 

I r----
~ 
L. 

! 
-. 
" 

--_._-._---

1 ____________ ._. ________ , _____ _ 

ro- -FT-R ioiTI"SWft1i-Nb-AT~(SPHEjfic- -A TTENU~fi ON-- --
[POw...E~_ ~M~ _CI.E!~_! I v IJ.!.._~~~,PUTA~JQ~S 1 .. ____ . _. ___ ._ 
L L-_-___ _ 
I . _' ___ . ___ " _______ f_' __ ..... + ______ • ____ ~ ______ ~_~_ ~ ______ • _______ ._ _ __ __ ...... _ __." ____ __ 

~ 

I r-.-'-.---- ---- .------------- -- -- ------- -.------- --------_. ---- ---------- ------ -----
'I 

~ 
~-------------.---- ._---------------_._-------
~ r 
l 
~ ---_. -..,-. 

~--

,---_._---------.-.- --------

,----------_.- ----- ._--- -----------
,------- - ----------_._-- ,--------------_.--- ....... _-_._----

------- .,~- ._- ,-------------_ .. _--

-------------------------------------~ ----
._--------------- ----_._--

---'--'-- ---------

~-------------------------- ---~--------------.----

---------------------------------------------------

I~ 
FOLDOU,£ FRAMI 2.. 

j 

1 

~ 



r 

! 
k 

\ 

:-T~'~--~-OATA OF 421. SUBSET ~c. -·P._ RUCI~~L~_~~~5~_-'6L a 40£ '-:"1 
.-----, -- -- .------ -- --- . -.--- ,-. -____ -.. ____ -_____ , -_-.. -._-_- _ '---1 

SIX CeC(8ElS ~aVE ~EEN S~BTRACTEO FRO~ THE ORIGIN4l DATA, 
~ CCSEE OlW ENGINE lEST 1 BULl< ABSORBER INLET- ----. - -,-.-- .. ---- ----.---.--~-.------------, 

3000 FT. RUNWAY CCNF. ! 
1 E"4GINE ALONE TEST -- -' .. '--" -.' ., ,-.-- ---.--- ,- --- .. -

---------------1 ORIGINAL '~GI IS--'----" - - .---- ---- -.- -- -'-' -

OFPOQR QU_A~'TY __ .s7't .... __ l .0. ,S_S,l. E~,~ __ A_,~ L~ 
fi..yaV&,/l,Ii~ D~lA.AT 100.0 ~I,BADIUS ~ITH _~Q.~!P;~SP~ 

(FOR POWER AND DIRECTIV[TY CC~P~ 

) 

) 

) 

) 

) 

) 

3C. 50. 6C. 70. 80. 90. 100. 110. 120., 
~---- -.-~ 

CO~PUTEC OASPL 103.9 103~4 104.0 104.~ 105.6 106.1 107.3 111.8 113.2 114.1 11 

8ANO FPEQUENCY 
--'--' -'-1--- -'56'- --~'i: 5' - 83'.-3---13'5.5--' 87;-2 -ff7 • 3 8-1.1-- IT .'193-:-09i:S-Q·s .11 

2 63 85.3 84.3 ~1.5 8e.3 ee.5 88.5 S9.8 95.5 ~5.2 98.2 IE 
-_ ... 3' -- - 80'- ~7.1 - 85:3 - 8e.-A·-~8~7-- CJO~2 --ql~'5--c;i~·Ef'-95.5 S-7.8-lbO~5-IQ 

4 100 87.7 87.2 8e.4 ~S.4 Sl.5 91.5 ~2.2 96.2 ~6.9 100.2 10 
~ .~--+ -5 125 8"8.-" 86':9'~~ 89.7- 8-9-.9 gl:5--9-2~O -Gi~2-91·.5··<;9~·4- I02'-;"~-la 

6 160 86.7 87.2 ~q.O 90.4 q2.4 91.5 CJZ.4 96.5 98.4 101.4 lQ 
---'7----200----86 -;q- -8 'f:-5'--' 90~-2-9C-;-2-qr~9·2_: 1 «;3.9 --·cfr.TT 00 :01 ~3. 5'""11 

8 250 88.2 87.9 89.1 90.7 S2.2 93.1 «;4.2 96.4 100.6 103.4 11 
q-315"-8!f~1- 81:7- -QC;(;"9'3-:Z-94.'6- 93.6-S'4.2 99.2-100.7 i03.f-lJj 

19 . 400 81.4 87.8 91.1 92.4 ~4.1 94.8 «;6.6 101.8 103.6 103.4 l~ 
11 500---~2-: 886.'1 - 91'.4'- 9j-.6-'(f4'.8-95_:6'---95:8"iol.1 i02-:6-i03.4 I'll 
12 630 82.1 86.C 90.3 91.5 94.3 94.1 96.5 99.8 103.0 101.8 1~ 

-,- 13-'- 'a'OO ~ 8Z.-5---S6:Cr"90-:S--92 ."3-94.5 94.5 Cj6:3--roo-.TTC1:5iOT~9l 
14 1)00 e5.1 86.6 a8.7 90.1 92.4 93.1 92.9 91.4 98.4 100.1 ~ 
15 1250 91~0 8S.0" ac;.o ·--ec;.i-<jQ:-3'--9C.5 -i;2.0--9S.8--C;6.8-C;S:r-'9j 
16 1600 96.6 95.9 95.4 93.9 93.6 94.4 95.3 99.2 lCO.6 101.9 9~ 

-17"--- 2000 .. - -81~6-' '87.9 81.-t,-'ee-.--l-S1.5 88.3 90.3 94.5 95.6 96.591 
18 2500 91.5 89.1 S8.3 Se.l e~.5 88.8 C;O.8 94.0 Cj4.3 9~.3 9~ 

---719,- 3150 94.-4- -94:-r'cfz-;-Y-'9'0:-4-cfc.3 90.4 CJ2.6 96.6 96.9 %76"-91 
20 4000 90.1 89.5 88.1 87.8 81.3 e8.3 90.7 94.3 94.3 95.5 9~ 
tl--- 5000- ·--~cH:-l-·-90.~f- e~f.9-8e:-3"'ee.6 Se.8 C;0.8 94.3 93.8 94.8 9J 
22 63CO 90.0 ~9.8 81.7 87.0 87.2 88.2 90.5 94.0 ~3.2 q4.«; 9) 

--"23-'-8000---' 97.8-'-87-:'3-- 95~'3' 85:-i-'85.3 ----e6-;y--ea.6 92.3 91.6 93.6 8Cj , 
24 lCOOO 89.1 87.2 85.2 85.8 S4.9 87.0 89.3 92.5 S2.1 93.6 9~ 

-~--1250(f---'88.5-85.584;7~5;-~'.4 87.1 90.0 93.1 92.9 94.5 91 
26 16000 89.9 86.4 85.1 8t.1 85.6 8~.1 C;1.3 94.6 95.8 96.9 94 

-_-___ -.~~2_1-_-., 2COOO 92-.·6-91:~_~_9_2:_1t_-_~2-:tt· ql.~ 92.1 «;3.6 102.8 102.5 103.1 101 

~-.~---. ~ .. ~--~-.---'. --~----------.~~.--.-=-=-------,J 
FOLD.OUl: FRAM& I 

--.-----,-~--, --.-.--------------------------i!J 

~ 

k:~ " .. _.~::~=~". _~~-:L~-.-~.~_~~.~=tt_" _ _;.,.,"=_. '. _.c,"", ,--



, 
l 

~ ._L P_S_S_L_ f~~ __ A __ it ~f"._ '! __ _ 
ORIGINAL PAGE IS 

.- ------ ~..Qf .POOR QUALITY 
I 

•• ~ FT ~AD!US WIT~ ~o ~l~(SP~tRIC ATTf~~TI~~ 
t :-~li~ A~O DIRECiIIV-iTY-r('''PtUl'"ATict,(S)-

l~O. lIe. 1210. 230 .• 1-40. 
-_. ~ _r- _ -, __ -

- -------
l , 
~;:7f7.t 93.~ ~2.e '95.1'9~-:3fcC3.3 
1.5 29.8 ~5.5 :;5.2 ~S.2 13~.9 102.5 
r:-S--&il-:-fi----:95.5 -S7 .~1~C~5--iJ2.: i-lCii:'O~ ----
l.5 ~2.2 '96.2 S~.'9 13tll .•. 2 1.Jl.4 11)4.5 
~.O--~i-.2-9j.5-e;~.-4 lC2.~--lJ~. 21153",2---
:_5 :;2 .• 4 9~.:5 '98.-4 llH.-4 1,)2.5 UH.-4 
!: 1 S3.t; 97.~ 1e'O.Ol",3.5 1)3. J 1C2.2 --_.,--
I. L _C;~.2_~6.4_1CC.6 lin.~_ 112. 7 ~_~~7 ~ _______ _ 
1.6 ~4.2 99.2 lC~.7 !~3.1 Il1.1 99.2 
I.e ~~.f: UDl.8 1(:3.6 1'03.4 IlI.l ~a.l 
~6--t;5.~ to 1.1 IG2.6 '-1~3 • it- IJO.13 .~-r:s 
~1 ~6.:5 99.8 103.0 191.S 190.1 91.5 

---- ----
---- - ----- ---

--- ------------------
.---~~-.. -- -- --. ------

~S--~6.3 IGO.2 iC1:~la~1~.~3~~'9~~~.~S~~9~1~.~3~----------------------------------------------
'. 1 ~2. 9 97.4 ~8.~. i~O.1 9ce. 195. 7 
f..5 . S2-:n --95.8 --~6.8 '-SB~9f:. 3 <§3:'r 
,.r. ~5.3 9S.2 1':10.6 UDl.S ~7 .. 1C;4.6 
1.3 . ~G.3 9~ .. 5 95.6 '96 .• 5 93 .• 5 89.~ 
1.8 . ~~.8 9~.O S-4.3 '9f:.3 '93.3 ;B:8.3 
.4 ~2.6 -96.6 ~f;.9 91;.£ 94.1 89.::-.;...;9::.------
.3 ~O.7 94.3 9~.3 95.5 91.6 87.5 ----------.---------------.. aSD.8 94.3 93.8 9~ .• ! '91.4 81 .• t, 
.2 90.5 94.0 ~3.2 9~. S 91.-4 fE.2 
.. "3 '!S.6 92.3C;1;6-93.~ aC;.6 B4.--::1'-------

_~ ~9.3 92.5 C;2.1~~9~3~.~f:~~~~s~.~a~~B~3~.~~~---------------------------------------__ _ 
.1 '90.0 93.1 92.9<;4.5 9.0.2 SIt.,t, 
.1 .c;1.39~.6 Ci5.! 96.t; 9--4.0 89.5 
;r-~S3.~ 102.8 lC2.5 103.1 102.~ ID2.9 

- ---------------------------------------------------------~-----------

14:1 



r 
--- ------·--...... , ___ - _____ IiIiiIIS ........ '. __ ~. 

l -------
lQ~SJ_ESS O.!TA 'T_IJOF:C~T_PADIUS _____ __ 

QCSEE CT~ E~GINE TEST - -- ---- ------ - --
_ _____ ~ _____ J 

1 
fUlK ABSCPEER INLET I - ___ - __ ~ _______ . _____________ I 

P'~\GINE ALCN£ TEST j 

61 fl2 6~--1 ----------- --- - -- - --- - -- ------1 
CC"FIGUR~TION NC = 3~O SPEEO = 3593. RPY I 

TE~PE~UTU~E = 59.0 f -~-E_:A~-I\~-~~~IDIT~ ~-;.-C~-----l ---- -- --------------- ------
9CC~ vIC~CPHCNES - LCSSLfSS DATA -, 

13 14 15 If: 17 

Q o. 11. 31. 43. 54. 

9C. 

I --------- ------
DISTA"CE ---- ---- ... 

91. -85. :82_. :83. ;8f:. -- -- - ~~ --- ------ -=------'--- ----
PHI/ )I o. 31. 11. 22. -------.--

- ----------i 

) 

I ~ , 

._- -C'SPL 



~- ----- ----_. -----_._---_._-----_._-- ---

r- ----------- ---~- ---------- -_.' --
I ,---- -- - -.. ------- -----~-.--.-.------

~~ .-.- ,- - --._----- ------_. ---~ --, ,-_. 
1 
;; r ~----_---.... -.. --=-~-----~~-=~ .-=~=-~~- ,,- --~:~LUotiiF~L __ -_-_-_--_-_ -
; 
i 
2 6~ 

r ~2P";fJ=_--_;~~3. R!,_~- --~~~ __ !~~~N,,~ SP~E'D -=-___ ?~~,O __ ._,, ____ &"_'I<''_=___-~=2'__~~·~-_-_·-. 
~~A--T-l-~E--H,-U-"-1-D-lT-.Y--=--3-5-.-t-?-C--.--------8-A-R-O_"_E_T_fA __ = __ 2_9_._28 __ t_~ __ H_G ____ ~Ar~~-LJt~t __ ~.~ ____ _ 
i 
pATA 
;-

~---+-' ---
i --_._--- ... 

---- ----------

- ----.' - --- - --------.---.---

--------.-----

. ---,------

-_.,-------."----- -- - -

----------- ---------- -.--------

s: 5'. I L 

15 , 
£L="' .--.-~_=-----J 
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-----. ~--------______ ----_'_7~ __ N_~ __ ~~ __ ~a .. z~~., .. 
D4TA OF 427. SUBSET NC. 12. ~~-~-~-I~G~-_-_~6-1_~-_62~_!;3 ____________ J 

tCS-EE--CT-W -E,~,GI~~E--1EST-· .---
BULK ~8SCRBER INLET 
~:JJO FT. RUftlWAY (CN':. T ____ ~_ --~ 

ENGINE AlC~E TEST 

1 

g:': ~~:~t~ . -- -"-- ----- --··----cj/rLCfS-:5T""E S S A R R A Y 

n10 Vg-,< ~rDATA AT 1,)0.,) FT- RACIU-SWITh -~O AT~CSP"'E-R~ 
(FeR POWER AND DIRECTIVITY C(~PUTAT~ 

E/Vr9//Vr Ce';V~N~ ~C/Z-~"'~d --------- -----1 
ANGLs,~-60.-·9C. - 120. 

cr~PUT~C CASPl 108.8 114.0 118.2-

eANO' FP ECUENCY 
1 50 94.0 96.0 104.0 
2"~' - --6-3- 94~-9-9A--.2 td-4~O - ----
3 80 96.1 100.5 105.1 
4 100 96.2 100.2 103.9' - --- ---. 
5 125 94.9 99.5 102.2 
6 16) 91.4 97.2 99.2 
7 200 90.9 93.1 102.9 

---8------ 250-- 92. r·-9~1-10r.q -------
9 315 97.1 101.1 109.4 

. 1:0 400 9~-~ 9 105.3 10 p.. e-
II 500 97.6 105.8 105.5 
(2 63if ~6.2 101.5 10~.7 

i --1 

---- ----_._- 1 
l 

13 800 97.0 104.0 105.1 I .. ---. i; ---i~~~ ----:~~ T~~-:~-i~~:~ 1 
16 1600 --94.8 11)0.1-10[:3------- i 
17 2JOO 93.0 99.1 10C.S I 

-Ie' . '-250092~O- 95.8- 9CT.i" - ------------- . 
19 ~150 91.8 98.3 9€.8 ) 
20 4000--- 91.0 . 91.5·~.-,:;3.----__ -_-_-_ -_----, -;;--_ -_ -_.-_ -_ -_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_-_-_-_ -_-_-_~l 
21 ~ooo 39.6 95.4 91.8 , 

-- 22- - - ~3':JO 90;8 q6.5"?jf~""5 

23 eo CO 85.9 93.2 94.1 I 
-- 24 -1COC088~5- 93.6-- 94.6 ._--. -·-----·-·------------...... 1 

25 12500 36.5 q3.3 94.0 
--i6-1fOOO--86;4--·q7t;6--Cjf:.·l-----------~-------------.l] 

27 2eoce 98.0 98.6 108.9 
i 

--- ---- - ------ .- -~-- .. - --- ._-- --------------------------o;J 

J 

---- - ~- -. -. -~'- .. ~ "-- ._--.----------------------------"ij 

-------- ... -- ---- .. _---

---- _J_ _ _ _ ..... _, _...-.....-. ...,."...--... _ _ _ ___ __ ~ _ .. ___ ._ _ _ ~ 
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62 ~3 
....... ------- ---- ----~~- ~--- -~--------- ----

l----- -
I 
...---~ 

" r 
; L-_, ______ _ 
r lOS S l E-"S:--:S--A R ~ A Y 

~J F,- RACiuSWtT-... -~O-ATMCSP.·fER [C-AT'fENU4ffo~ 
~ POWER AND DJRE~~I_~1!_~~~~~PUTAT ICNSJ __ ~ _~ __ 

m 

~ 
~-- . -- -----~ ~-
it , 
l' 
r 

i 
I 

~ --. -.-- ---'-

._------- ------~ ----~----- -.~ .. 

ORIGINAL PAGE IS 
. -- ._{iF -pooF1QUAlITY - --- ~ - ~- - -- ---'--

,-----_.-

~---~------

L~ ___ . __ -__ __ 
-~-- -----r 

-.----~-----------------------, 

-----------------------------------------------------------------

----~ --~ ---------------------------------------------.-------~-

____ ~----- _---.:.--'-________ IO_LDO_~_U_T_FRAiIB_· =--2...,iI:=.....------.-~-.--

---------<l~p~------------------------------ , <: 

o 



.- --- . - ---- ,------
50. 60 • 70. 80. 90. 100. 110. 120. 130. 140. ' 

. 
CO~P~TED OASPL 102.8 102.3 104.6 10~.1 107.2 10~.7 110.5 113.8 115.~ 116.4 116.1 116.4 - -- - - - - ---~ -.--~ ---- -- ._- - -.- --
~ANl)i FREQUENCY 

1 - "50 --- 85."2 - 85-;3 - g-l:.'. '9'e-;I 8"'9-;, g·t:·g---q-Z-;~--9·2"-.2 q4.o--~.-2-rO-Z;,nr_r._Jl 

2 63 86.0 87.2 89.3 a~.5 e~.8 91.8 G5.3 95.8 G7.7 101.~ 103.5 IG5.8i 
1 AO 90. 5 ~G.O 90'.0 91.7 93. 5---94-.-r--c;lJ.1-q1-';S-TOO;.,- IO-3-:2"-(O!". ~ -1 ')~dl 
4 lOO 90.9 88.2 91.4 92.0 ~2.9 94.0 95.2 96.9 1CO.J 101.7 103.5 107.0, 
5 125 90.7 89.4 9r~T-·93.5 (;-4.~-95.2-<;6.9-- 98-;-9-102-.7--10-j~1105;2-·105-.-r 

6 160 89.0 90.5 92.0 92.4 94.0 93.5 96.0 98.2 101.7 105.2 104.0 10~.~~ 
. -----1---- 200-'-- --q8~O-(n-.2-- 9r.q-IT-;O-·-~3~q9S-."5"·-t;r.r-~-rOr.I-TC5.7 1:>5.4 10 • , 

8 250 89.4 90.9 91.9 93.G 94.2 96.9 ~6.9 98.7 102.9 104.2 104.7 102.4! 
9 315 89.2' 91.1 h 92 • 7 96.1'-9~.196.-Z---C;6-;6-10r.-CI0Z-.q10r.rl04.1103.2 

10 400 86.3 90.3 94.1 94.9 C;~.9 ~7.8 ~9.1 104.3 105.6 lC5.6 103.9 102.3i 
1:1 500 84.4 SA.S (n.3 - 95-.6 96.1 --Q9;T---C;Q.4- fo4:r-1CS.3-10-s-;efo2.9 ToT~-9l 

1 
12 630 34.1 88.0 93.1 93.5 95.8 ge.5 99.1 103.8 106~3 104.1 103.5 102.9 1 

'"i3----"--30d-- -cj4'-2'--sW;d-- ~2~8' 94.Z"G-6;~ 98.0 trr.r 102.8 105.2 103.5 T03.5 103.1'1 
14 1000 84.7 86.9 91.6 92.7 94.9 96.0 95.2 100.4 102.0 102.1 101.1 100.21 

.. 1:5 -- 1250 - -.- 8. l' ~-2- 8 7~ 0 - 9 C ; r-- 9 1-. a- «; 2 .;-r9""1.6--t; ~--g-- 9 a-~-T-~. 6 100.1 98. 5 91;01 
16 1600 94.8 90.6 90.9 92.6 92.8 93.8 ~4.8 99.6 101.9 100.4 96.9 95.91 
17 2000 92.9-- 87.13 88.-8- 90.r- qO~5--(n;8 ~3.1 9~lTOO:5~B~95.3---q4.oi 
18 25JO 86.6 85.1 87 • .1 8<;.1 ~1.1 91.6 S2.4 9t:.6 ~e.4 ~7.3 93.8 92.31 

----J11---~150 - --- ~8g. a- a 5-:6"- ~ 7~~4-···~r._g__~·o ;4 "9-1. 9 <;3. 3 97. 9 99.:3 95. B 92. 9 92. Ti 
1 20 4000 87.0 84.5 86.3 88.3 89.3 90.1 94.2 97.2 98.8 96.5 93.0 91.1! 

21 5000 86.2 83.6--'e-5~-1--8--j.6 --e9;4--9~.a-ii4-~-3·--96.6 91.4 94.9 91.9 90.11 
22 t300 84.6 82.5 83.6 86.3 88.1 91.0 G3.1 95.8 G6.7 95.4 92.0 ~9.51 

- - ~2!3 -- 8000· .--- 8'2. i: 80.1 - 80";9- -'~l ;9- E!5"; 4-81'-6" 9 1-.1 --~4;;-r---C;4."'9--~;6- 90~4'" 9r.61 
24 10000 82.3 79.5 81.0 84.2 85.5 87.9 91.5 94.0 <;~.2 93.1 90.2 87.1! 

~25---12~I)O--81:-r-·r8~4-80.2 84.3 84-.1 88-;'0(;[.3 9:3":-3 94.7 94.r90.4 81.71 
26 16000 82.6 19.9 80.5 84.5 e5.5 89.8 ~1.5 94.5 '11.2 96.8 93.3 90.41 
21-" 2COOO 91.5 90.9 91~4- -9-r;;'6--~-r;J-(rz-;t.-To2.0 lOT.'! 102.4 roJ~0102.q lor.zl 

o -------------- - -------------L.-'----------------iI 

---.--- -------- --------.-------------------------~ 

- ---- ---'.-.... ---.----- ------. ----------------~----------_i4 

-.---. -------- .. _- -. ---------------------------------------i 



___________ ~-.......-~-----...-0IiRIlIIR~ ... 
t~63 ~~.----~~;_"'--~.------.---._-__ -_~=_-_~-_=_--_.-_--__ 
I; 

~ffo,- THE CR I GIN4L DATA. 

~- --- -- - -----.-.--------- - _. ---- --.-~~'~~ ~ G~R j~ ~~~ --~-g:_4-~~9--_-
r PERCENT SPEED = 95.0 f.------------------------- - -- ----- '-- ---- ------ ----
i
1r 

_____ _ 

!OSSlESS ARRAY 
I,T RAD~-~; .;; T~- ~~ - A;~-~-;~~~-;~-;---:;T~NU~-;I-O-N----------------· .. -·----------.-- .- ---- -

~R AND DIRECflvftYCOfp-OTAtlo~rsT--" ----~ 

r 
i 90. 100. 110. 120. 130. 140. - ---,.- ----------~---- .. ----.. --.- --- . ------_ .. -- - --, 
r 

lO.5 113.8 115.8 116.4 116.1 116.4 

fr.~--9-2'". 2 94.-0 q<f~"2-nrz.rr(J1. 0 
;5.3 95.8 ~7.7 101.~ 103.5 1C5.8 

---- ----_.------
~6 ~ 1--9-7-.8-[00-;1 --I03-:2~~fO~-~.~· -11r;o----~ _M -- - -~--- .~ ''''~. - ~--

'5.2 96.9 1CO.O 101.7 103.5 107.0 
fl: .c;-- 98~9To2. 7-10-3~7 lOS. 2 10~r.-1-·---------------·------
16.0 98.2 101.7 105.2 104.0 103.4 
:r:~-~-rnr.ITC5. 7 1 :>5. 4 U15. 0 
,6.9 ge.7 102.9 104.2 104.7 102.4 
r6~6-rOr;r-Ioz-.qI05":r 104.1 103.2 
:9.1104.3 105.6 105.6 103.9 102.3 

---- ... -----_ .. - -----

'r Q .:4T(;4·.-flts-.3'-105.8 102.9 101.9 ----------. -- -----------------~ 
9.1 103.8 106.3 104.1 103.5 102.9 
~1:7 102.8 105.2 103.5 103.5 10=3-.~1------------
.5.2 100.4 102.0 102.1 101.1 100.2 
~-g--- 9 ~-y-~~. 6 100 .1 9e.S--9,.;O~----

4.8 99.6 101.9 100.4 96.9 95.9 
3 .1 -9~rTOO-;5-9B.6 95.3 94.·J 
2.4 9f.6 ~e.4 ~7.3 93.8 92.3 
3.3 97.9 99.3 95.B 92.9 92.3 
~.2 97.2 98.8 96.5 93.0 91.1 
"-:-3---96.6 'il-.4 94.<; 91.9 90.1 
~.l 95.8 96.7 95.4 92.0 ~9.5 
[-.1. -~-94_;_1--t;~9-~:f,-9(J.7t-gr.·~ .--------
1.5 94.0 ~~.2 93.1 90.2 87.1 r. ~ 93.3 ~4 • 7 94. :,r-9-i-o':". 47---.,;a"tr ...... 1----------------------
L.5 94.5 <;7.2 96.8 93.3 QO.4. ____________________ _ 
r.O-IlITXT02.4 ror.o102.9 10&2 

11 FOLD.OUT. FRAME 2 r 

!. 

, . 
, 

~--------------------------------------------------;O 

lEe 

.< 

1 
,j 



lOSSlESS - -

ORIGINAb PAGE IS . 
OF POOR QUALITY. 

_ .. - ___ .·.0 _. _______ , __ 

__ .~ __ . __ . __ . __ ._. _____ . _____ -.. J 
DATA ~LJ)O FCOT QADIUS 1 
. ____ ... (J~S~~~CT_W~~~.§J.~;~~-:;---==~-=-=-_-~-=_=- J 

, 
BULK ABSGRRER INLET 

3000 FT. RUNWAY cml~ • . ,-- .. -- .. -- - -- - .. ---- - ---- - -.. -- - -1 

ENGI~E ALCNE TEST I 
- -~~~~-~~G ~~~'BER-S -:: 26 _.~!_. __ ?~ ____ . ____ ._~-~_ -j 

1 

SPEED:: 2069. RPM I 
FOLDOUT FRAME , 

) 

) 

CCNFIGUR~TlaN NC = 300 

TEMPERATURE :: 48.0 F 

.. - ,,' --00- .----. -.--------o-~-.l 

RELATIVE HUMIDITY:: 14.0 PC : 

900~ ~ICROPHrNES - LOSSLESS DATA 
-_. ... - --~----.-... -*- ----- -. -~ - ----_._--, --~.-~ 

13 14 15 16 17 

R O. 11. 31. 43. 54. -.J • __ •• ___ • ___ ~_.. •• _._. _____ • _____ • __ • __ - _0 ______ • __ ,. ___ _ 

-- 1 
THETA fi -'-. -/. ~ 

Z 

DISTANCf 

90. 

11)6. 

91. 

90. 90. 

98. 91. 

85. e2. 

90. 90. 
-" ~--. +----~ ------ _._-0_._-

86. 81. ---_ ... -~-~---- ... ---- ----------

83. e6. 
-'~-'-- .. _- .... , ---.- -- ---.~ .. _-_._----------

-----_ .. _----

L .. ~,..:.-:; ~.~~ .... 



• ! r--.. --
L--~.---.. ---------

------ - -- .---- -------------_ .. _--- - -

.--. ------ - --- ----------------------
L.----____ ._ 
r 
~ 

------- ----- gRIGlNAI.--pJ\6C-IS" .. _u >----- .--
. ____ . _. _____ O~!O~~ QUAlITX._ __ . _____ _ 

~---- ----. -------
i 
i 
~.-- .. - --- _. ---- --_.-- - -.--. 
~ L- .. _. __ _ 
I 

I01JJ.OUT FRAME ~ .-----------------
I 
L .. _?~ ___ _ ---_.-- -.----. - . - ----
~ 
I $iiEED = 206~. RP~ 

~ I .. Y..; H~~;~~'~'~-':: -;-~ ~~-~-.--
; 
~ TA r -~--

, 
t 
i 

-_ .. _---

PERCE~T SPEED 54.0 

A4RO~ETER :: 2q.33 I~ HG ----.---

_~_ • __ • ________ ~ ___ r ----.. _------ ---.. , .. --.-, 

; 

___ .E~K. ~~Jf. __ 

X 1111*-~!...;:;....J_ 
~oDOoA.. 

'--- ------. __ .. .,--- -_.----

---_. __ ._--- ._- .. _--_.-_ ... _-- ----_._-_.- ._-- . '--'---'-
'~--- ----_._-_ .. _-------- -_ .. ---- -- - .... -_ .... _----_ .. _------- ----
f 

~-.-- -_._----------

---_. __ ._---_. __ ... _-----

-_._---_. --.----

- .. --~------- ----------- --------------------------_.---

---_ .. _-------------_.------------------------_._-_. ---

s S, /;1 

\~ 

- .--- .. - ........ -~~: ... -



i 

II 
!. 
! 

, -

& ; " , , 
DAT4 OF 427. SUBSET Nr. .. J_3 .... __ RE_AD_~~G~ _____ }E. ___ .J.7 __ ~~_________ _~ 

--. --QCS'EE- CiW-ENGINE --fEST - -.----
eUlK ~ASORBER INLET 
~OOO FOT. - R"UNWAY ·~t-(·NF~ .. ------
ENGI~E ALONE TEST 

-----~ . 1 
! 

- -- .-.--- -- ---~~---------~----------.------------ ~ .. -~ ~~-

-. . ------------ -.-.- $-pt:: LOS S l E S S A R RAY 

fj.. 'Iovnl- P~DAfA-Af-TIfS-.O -ff-RADIlTs -wli~{ NO AT~-dsPHERICi 
(FOR POWER AND DIRECTIVITY CO~pUTATIm 

1:-').161# r C~jj;r HI chf/Ov~----- --------------, 
1 

________ .-J 

i 
BAND FREQUENCY 

-----------_._---- -----------------

1 50 80.2 83.9 96.7 
~--~ -, 2 - -'~"-"" 0463----85:0 -88~9-q-3.-0-

3 AO 84.1 89.7 93.4 
4 100- 8'J~4 8E:.9--8-7.5-- ---~ 
5 125 80.1 83.9 83.4 
6 160 11.4 - 18~2- 79.7+--- - ---------
1 20080.2 7~.6 86.7 

- ---8-' --250----- -18';-6-1ci~q 92.'-=-1------
q 315 81.4 84.1 90.4 

-- ~-'io 400 8f~4 85~-e-8-q-.q---

11 500 81.1 85.8 85.6 i 
----t}- ~~g :;-:-~ :~:f--~-i:~--------- 1 
---14--iJO~-8e;2-8C; .9-94. o~-----------------------l 

15 1250 '81.6 84.2 81.6 I 
-ff-1~gg---:~~2-~~-:~~:~:----------------------~1 

-----'l:'--~i~g --. :~-:-: -~: :i--:;:!- ---------, l 
--20"-4000-·-;81.2- =8=O~.2=-~-;;8;-::3=-.-:q~--·--------------------"!,.! 

21 5000 i81.1 81.3 83.5 _ 
---22-----6300- ->-8j~O--83--;6-- 88.4 1 

23 80C088.3 83.3 81.4 j 
~:----~ ~~gg .---- ~:~: ~- :~:~ --:::: ---- l 

----Z6-nOOO- 81. 1---=8=-'::1;'-;.:""1<---=-e-:'8";". -=-2----------------------""""1 
21 20000 80.3 81.3 82.4 

~-___ =-_-~~ ----_~-_-----_---_.~~-__ -~ __ -----=_ =-=-------- 1 

-----~ 
---------------- lq 1 

FOLD.ovt: J.l'RAMEc--I-----------

-----------------
-------------------------------------------------j 



- ...... "Pi, t 

1 
21 28 ----.-- ---_._------

" ~~-,.- ._---
~ 

---- ------_._._------
, 
i: r·------------·-------
I 
r lOS S C E:::--::S:---=S--A-=---=R RAY 
L ____ . _____ ._. ___ .... __ . - _____ .__ ~. __ ._. __ .. _____ .. _ ... ____ . ______ . __ ._._ 

f FT RADIUS WITH NO ATMOSPHERIC ATTENUATION 
tOWER AND DIRECTIVITY CO~PUTATIONS' 
~J~. ------ -- --.--------.---
I . 

._--_._--------_._---------._---_._------------._-_.-
i_._ -----.- --------_._-----_. __ . -.-

I 
, 

-------- -- -

~ 

FOLDOUT FRAME ~ 

)9 . 
--~ __________________________________ ~---------------,o 

__ bS.....' __ - ' 



) 

) , 

DATA IJF 

--- - '~ __ ~~~~--~~_J_._. ~~~~~N~.2~.a~~~=.z~~C~~ •. 

SUe~E~--~~-. - -1~~--~-~~~I"~~; .. -~._-2_6-. ,--.. --. 2_~-_ -'-.. 2-8_ ~.---.-------------------~-!1 427. 

- -- --- .-- -.-- 'sIx-cetfBEL'SHA'i'EBEENSUBTRACTEO fROM THE ORIGINAL DATA:--, 
CCSEE CTW ENGI~E lEST 
P.UlK AB SORBER INt ET --.--- ----... --.---.. ------------.-----, 

3000 FT. RUNWAY rCNF. 
E'JG"I".fE ALeNE TeST -~~---~---- ---........ ---- -.--.-. 

. - . -.~- .. - .-.--.---------------- ---------.J 
ORIGINAL PAGE IS 
Of POOR QUALITY 

_ . __ . _________ 9 f~ ___ ~_o s .s_h~ __ ~_~ __ ~ R __ R .. ~~j 
Fiyot/~~).I6ATA AT 100.OFT_R~D!U~_~~!.~_ Nq ~T~C_~PHER_~ 

(FeR POWER AND DIRECTIVITY rCMPUTA~ 

--------------
A~JGt~r o. 3 c. 50. te. 70. eo. ~C. 100. 110. 120. 130 

CO~PUTED OASPl 10C.3 100.0 ~4.2 ~4.3 ~4.4 ~4.~ ~9.8 q7.4 ~~.6 100.2 101. 

BAND FRECUENCY 
------1-·- 50 I 7-6~-8- -76.3- 1s:-2---'t5;-5--U;-~r-1q.5-'-84.5-78:a_83:0 82.;---84ej 

2 63 82.8 80.8 78.8 82.2 84.5 85.2 88.2 85.0 90.3 89.3 88~ 
3 80 80.7 80.0 83.0 83.0- ff4~2 85'-'f---893-81~-2- (;0-:&--8'1.e as.: 
4 100 ~1.2 81.1 81.5 18.7 83.2 82.1 81.3 84.3 86.3 81.0 87. 

~ ~~~ ;j:~ ;~':~-" ~~:f .~::~.--~~:~- ;~:~--- :'~:~---:~:b-~;:r- ~~:~--:~ 
-'---.,- - 200--··

H 

R3."4- 7t;.4 81.4 -S2;C;-8r~C;-80.0 e4.2 ST;rB6.5-89.5 90: 
8 250 .79.7 80.0 76.3 7e.4 1(j.'1 80.0 e3.2 80.5 81.0 8'1.9 92 • 

. 9 315 11.678-~2· 71--',1"~;4' 19.1 Tq;r- A3-:r--er.7-84.7-!f6.2 8t.; 
10 400 ·14.6 17.1 78.2 17.4 78.7 7~.2 86.1 84.6 86.9 85.7 e7~ 
li 500 -73.8 76.3'- 1T;3-71f;6---8b~3 81~-8--e4:-3-82.1t83:_8-82;S - 86-~ 

12 630 14.4 16.6 16.1 71.4 81.4 82.9 85.6 81.4 83.4 B2.~ 86~ 
-- -13'----9cio-'·~-· 8f~-j-8i;8--ar:-~8T.6--8Y.3 82.1 E6.1 83.8 84.8 -81.0- 89~ 

14 1000 93.2 93.7 85.3 85.5 84.7 83.5 86.8 85.8 86.3 88.3 90~ 
is-- 1250 --84:-2--82-.5-' 16.-5-- 77-.2--78.5- 90.5 8~'-~~EH.7 82.1 83.2 85.! 
16 1600 g6.5 85.5 7~.0 76.S 16.6 7B.0 e3.0 80.1 81.6 Sl.l 84J 

~:- '~~gg .. -~~:!-- ~~:~--~:-:T-~~:!·---~~·::-;-f:i~-~:!-~::r_:~:: :~:~ :::1 
-----1'9----"3'1;"0---->-82":'1-85.1- 11.7 76:6'-15.2 7~.7 ST.b 7~.1 ar.-Y-f9.1 a'3":i 

20 4000 82.4 84.7 71.1 76.0 15.4 15.9 81.1 7Q.'1 80.2 79.7 83~ 
'2 i 5;)00"- -'81~-2----84~-C -71-.o-f6:5--- ;is:-8-1T.o-8:f~ 5 81.8 80.8 80.3 83.! 
22 6300 92.5 88.7 Bl.0 19.8 11.1 80.0 81.4 85.5 84.7 83.7 86~ 
23- 8000 93.3-92.8-84·~5"-83.2--78.--cr-18.4 85.-6 82.~ 82-:4'--82:3'84e1 
24 10000 84.9 86.5 82.Q 83.5 7'1.~ 18.3 84.8 82.3 81.6 81.~ 84~ 

--25-Ti500-"-~8Y.3·19-:1~-75.8 16.171.182.489.581.186.788.1 qq-;'i 
26 16000 85.4 82.3 15.5 14.1 13.5 71.1 86.4 84.1 85.3 81.2 S9J 
21'-- 20·000 - ·-84-;8 .. -·86";4----17.4-17:T--~f5;r_~5-e];3--1e.5 83.4 83.8 84; 

) FO~DOUT FRAMEL ___________ _ 

) -
-- ------- ,----- -------------------------~-~~~------------~ 

------------- -,---------------------;!! 

--*- .. -.~. ~-.-~ --~."" 

~.-' .• .......-;;L 



~. 2;._28_._-,=-~-_-__ -,---.-. =--=
I 

~ ____ .. ~~ __ . __ ~ __ --.~_.;----~_4$_.------~-.-'~¢;~~~"J~. 

-------- -----.. --_ ... -''''-
,------------.-~--- -'--'-- --_._--

~CTED FROM THE ORIGINAL DATA. --------.-
t r-' "-'--- ---,_ .. _. CONFIGUR~TION NO 300 ------- --------SPEED·~ io"6-9-~--RPM-'---"-" 

t PE~CENT SPEED = 54.0 I - .. ---- ._ ... --- .,- '-'- ---"--" .,-- -.-- ~~-- --- .. -.---.----- --,-, - .. - - --~ ... - -.,.--

-------------"-----,-----
• lOSSlESS .ARRAY --.. _--_.- -~~-----~.- _ .. -~ - - --- --~ - ...... ----._-

o. 90. 100. 110. 12 o. 130. 150. - ,- ---_.- --'---'-- -- --- ____ -"k,. __ • _ _ ,,~~~ ___ , 

~ 
~9 <;9.8 91.4 <;9.6 100.2 101.6 94.1 

;S-'-84.S-"rA.a-A3:0 82.;-'84.2 83.5 
.2 88.2 85.0 90.3 89.3 88.2 85.3 

- --ORtGINAl-AAGE-tS --_.
OF POOR QUALITY 

.~----",--

---_. '-'----

-------------- ,,- -. -

~;r-' 89. 5 87:-2---90-;~-- 89 .. e '8-S~ 7-~f5:-1---'----- ---. -----.... -----
17 81.3 84.3 86.3 81.0 61.5 84.8 
;-4-- e-):7---81-:-1- -'85. 1-81:~86: 2 -8['.2----· .. ·-·------- --'--'-
.2 82.0 80.0 A3.4 85.2 85.5 80.1 
,0 84.2 81.7 86.5 89.~ 90.5 83.5 
,0 83.2 80.5 81.0 89.~ 92.0 81.0 -:r--s 3-~ ,'-9-2;7--84-; 7 '-!f~ 2 86 • 2 -- eO :'-2"-------'--- ------ '---- --- .. ---- ... - -
2 86.1 84.6 86.9 85.1 81.6 81.2 
~'e4:-3-8 2. 4Efj:a-82~"-'8 6'. 4--~f1=-.-.,9=----------
9 85.6 81.4 83.4 82.9 86.1 81.6 
1 E6.1 83.8 84.8 81.0 89.0 8~O~.~0--------------·--------'-----------------------

5 86.8 85.8 86.3 88.3 90.8 82.1 
,5 85-~68-i.1 82.7 83.2 85.0 18--.4-:---------------------
o 83.0 80.1 81.6 81.1 84.0 16.3 
r-81;1--79~81.6 81.3 84;-1-15.9----
1 81.4 19.8 81.6 81.1 84.6 15.1 
'--eT.6 7~.7 aI.2 19.1 83.2 14.1 
9 81.1 19.9 80.2 19.1 83.0 13.0 
o--83-~ 5 81 • 8 80. 8 eo. 3 83. 8 12 ~~6=-------
o 81.4 85.5 84.1 83.1 86.5 14.9 
~ e 5.6 82.9' 82.4 --82. 3 =8~4-. -=-9-1-2~-.-9.,....---------

3 84.8 82.3 81.6 81 • 9 84;;-:.:..:3~...,;1:.;1:_:._=5:__---------------.-----
~ 89.587.186.788.1 s:Jq.6 72.5 -'--
L 86.4 84.1 85.3 81.2 99.0 1Q.8 
S--S3.3 78.5 83.4 83.8 84.8 12.1 

-----------------------------------------------------------------------

FOLDOUT FRAME 

______ ~~~o--------------------~ 

i 

b ':~+!G VfDti •• ! 

I 
1 

" 



i 
, ! 
. I 
I 

) 

r "- _____ .- --, -......---- ---
~~- -------~-~ --___ W4 .... _~----~-• .,..;:-- --' ...... j'''''''.· .. lii ....... _1bI_.t .. ; -iiIIIIIii!IIi_-IiII!!IIIIIIZIIII.1III

1
. 

SPL 
-~-'--~--l 

.------- '---l 
QCSEE OTW ENGINE TEST _._-- "-- ---- ._- ---- --- 1 

.. 

ORIGINAL PAGE IS 
... OF pOOR QUALIU 

BULK ARSCPBER INLET -------.------------i 

:: ::~:::L :E_N _h :_!_~_: __ Q_~_~_._. ___ - .. - - -- --. _ .... ----.. ·----1 
RfADING NU~AERS = 29 30 31 I -.. - ..... ---- -.- . . .. '-- ---- --- ----l 
CCNFIGURATION NC : 300 SPEED: 2439. RPM ~ 

.-- -~.- - - ~. ---~- - ·-'---1 

TE~PERATUPE = 48.0 F RELATIVE HUMIDITY = 70.0 PC 
-.- _. -- - --'--' - ------ - . __ .- -- - ._----_._-----------------; 

800M ~ICRCPHONES - lCSSlESS OATA 

M IC 11 13 14 15 It 17 ---- --
R o. 17. 31. 43. 54. - .--_.-._----._.---_. __ .... _ ... __ ._---
THETA 9S 90. qO. qO. 90. 90. 

, I -. - .. _ .. - . --- .. --~ .. -~ - -. 

Z 106. 98. 91. 86. 81. - - .-, --- .- .- -.- - -.-.~. -~ ----------- _ .. _--
DI STANCE cH. 85. 82. 83. 86. _._----- ---'-_ ... _ .. _-- ---._--- -_._--_ .. _--_. 

o. 11. 22 .. 31. 39. PHI~ i 
JNDEX FP EQ J 

1 50~ - 80~6- '-8f~(" - 80.-68r:8 -83.2 - .~---'---------- --1 
j 

2 63. 92.6 84.1 84.1 83.0 e4.e J ---! -'-~ ;g: _.- ;;:I'-~~: 7-
1 
-~: :~--:: :-~ --~-:: ~:--------------------....,jl 

~ -. "~t!6: ~~:-;- ~;:~-- ~i:'~~~:'~·-·~·::~-- 1 
~-~--- l' 2Q,). 83. ~--·-85.T -8t;~ 6 87. 5-~8. 8 ----------- -----] 

8 2 I) 0 • 84. 7 85 • ~ 87 • 1· 1-l8. 7 e 8 • 2 j 
93'1'5.-'" ---'S 3-;'7 . 85. It 85 .a--S6. ~-8 8.0 -- 1 

10 400. 83.0 84.6 84.6 85.6 86.9 J 
11 500. - -B2~5 83:4 85;f--86-~~.5-- I 
12 t30. 80.5 83.3 ~5.5 87.2 86.7 

--1!---~1~~~:- ---ri:: :~:~-- ~:-:g"-~~:r- ~-:~..:..:~~_-~_. _______________ -------iJ 
--15--i250-~- q4.1 ""86:0' ~-7.2·-·8-8:'5'-88.1 I 

16 1600. 77.7 79.1 81.1 81.7 S2.7 
17 tel 0 a • 17~ 1 79-.8 - 80.2- 81-::3 --S 2=-.-;;;:2------ ~ 
18 2500. 78.5 81.1 SQ.4 81.5 83.4 J 

----19--· 3'150. 71~ 9 80 .-4-"7cr:cj-·sl-:-4- f!'2-;5--
20 4COO. 71.1 81.C 79.7 80.8 82.1 --rr-5'orrJ.---7T.,--go.T-.......... -----...-r----.,.-~--.,-----------------:!! 

i • 22 6300. 79.4 82.S 80.3 83.2 S4.3 
, -_. 23 - 8COO~-- 19.9-84.-T-80~-94~;---a5-;-9--

. 2~ 10000. 80.2 83.e 79.7 84.9 85.8 

, -~----i!'-f~~gg: ---~~':f-:;:'! ~';:-!-'~;:j ~;:!-l 
---:1.2-7-2-0000. n~15.~ 69.4 1"1.8 ..,..1=-7.;....3=------------------~i 

, --oAspl--' 9S.9-'flf;O-4s-;o 99.~ 1~CO.2 21 1 
---- FOLDOU'f.FR,AME -1----- I 

~ 



__ ~~_~_~~~ ~~~~4~a ~.~ 

--------~----- ---- --~-----~ 

.,-- ~'--~-~--------'---- ---

~!----------------

------~ - .-.---- --~ - .. 

I r- -~-------------, - - -. - -. ----~ .. 

I 

l- 31 

I. 
I 'SPEED = 24343. ~p~ 

~rtf--~~.~TI~~ -= -70.~ PC -. ~ 

i 
)'fA 

PE~CEN!.._~~£E[) ___ ~~.J __ . ___ e:~~ __ e J_Z~ ___ ___ ~_ 
X/1,J .. 103 

r ---- --- --~-~.-- .,-~---- --
[-I ____ ~ _~ ___ .~. ___ ~_ .. 

f 
~ --- ~-.---- ~--- ~----

! 
-I -- ------.---------------- ---'-' 

I 
I -r- .--'--' ---- - --------,--- -- .. ----~~-

------- ~-- -_.,._----- --- -~- ----~--~-~----, 

----~----. --------

.---- -~-----. ---

I 

; 0< 

o 



I 

} 

¥ 

OAT.!. OF 

, 
_1 

421. SU~SET ne.-- -- ~4!-..~_-P-f~t~~~S-_=;~-__ --_3~-O_-_c-_-31--~-_-_-_ ----~-~~----...... l 
- --- '(:SEE CTW £~Gf.f.,jE 1£5r----

~UU( A~SO~J~ER PilLET 
3000 fT. ~UNWAY CCNF. 
E~~J~E ALC~f TESr __ 

"c --------- ------- i 
c __ ~_c~ _______________ _ 

LflSSL£SS ARR.AY 

fiy~vtrlt- ~ nil.A AT l:Q~.O FT l<.A:DIUSWln .. - NoiT~tSPHERIC-l 
(FOR P(,~£.R A~D OIRECTIVITY C(If!PUTATIol 

i!N.UAJICeuJa"",~,.f1!:-" /'1J:CNi;t1~i4- --- - c .. cc ____ c -----------1 

1 
~C~P~TED CASPL 191.4 102.5 101.1 

_c _______ ~ __ .. __ ~" ___ , 
i 

8'!'NO FRE~IUPilrY 
1 50 85.9 ~1.0 92.4 

- __ c_c -2-- -6 j' - . ~ t:: 9- ~.t;. 5 93 :-'9-
3 ao 90.4 94.2 96.2 

--1 
-----.--.---------------""""!i 

________ 1 
- -------

4 100 8a.0 92.1 94.0 
5 125 ~4.5 86.7 9C.2 
e 16:0 au.4 83.4 13f..O- --- -- -----
7 20a 81.6 80~6 93.6 

- :8-- - -- 2'50 83.2 13S~4-9~1-_c-----

------1 .. --------

'9 315 a5.9 90.,9 97.2 j 

Ib 4130 :86.3 91.6 95.8--- - ------- ______ ~_---1 
1] SOJ a5.1 90.3 9t.9 _ 
12 633 1l4 .• 1 :89.6 93-.3- --- __ c____ . --. --- j 
13 sao ~3.~ 87.8 93.1 1 

1~---i1l00-- - -'as.-q--;aij-:9 94.9 """I 

15 1250 90.4 89.6 9t.l 
16 1600 :13j.2 - ~4 .• 5 ~9:'3 --- ---.----------.-------- ----l 
11 20JO S4.3 84.1 39.5 
Ie 2500 86i. -S 84 c.5 91.5 - -. - ----- --- -, 
19 3150 :lJ5~5 84.5 91.6 

----20 - ~,o~6 -- - :SJ5t.-O·· - ~-5.5-1139.r~- _.0 I 
21 5003 aLt.1 :85.6 :aC;.1 I 
22 ~30J :SJ4: •. 2:84. 9 '91.4---' -- oJ 

23 eJOD ~6.2 88.1 91.1 . 
24 lCG:OO -87~4 85.9-- 9l)~·· ._----- I 
25 12500 a6.0 :lJ5.1 ~9.1 . 

--~1~~ ~~5.1 q~~----------------------~l 
27 2CODO 81.1 80.9 89.2 ___ __ - _. _ •• C .~ _ • ___ •• c ______ • ___ _ _ _____ _ _________ _ 

------------------------------------------.---------------------------------------1 
~-- ------------~--------------------------------------~ 



____________ -------~------IIIIIII:.I111111111'4111--... ==-.. 

3..P~~-3L-______________ _ 

[---- ----- - .- ----- ---

C-O~~F I'GUP,AfToN "JQ 
SPEED = 2439. RPM 

·------PERCENT SPEED 

3"00------ -- ~----

65.0 

I 
i 

to R ~ AY LLOSSlESS 

~
. FT ,FlAloiu5W-(n·- NoiT~i::SPHEiffc-ATTtNUATIC~~- ------- -----
~ER A~D OIRECTIVITY CcvPUTATIO~SJ ._--- - -. -- ----- ._--- -_. -----. -.--------------- ------------ --- ---
~ 

f ~ - --------------.--- --- -- ---==-- ---' =--~------
I ------- ---------.-- -------------------. - -----
1- - -------. - .. ------~-
1-_-_=-_-----.-------
I 
\ 

----------------------------.-------

-I ---
----------

r 
I r--'-----------------------
L __ ~ ________________ _ 

.. _-----------------
I r-----·------
! r 
! 
:----~ 

I-
i

-

~ 

-- . .--.------~-- ------- -----------

-._-------

--; -------------------------------------------------

i_: ___ - __ . ________ . _______________________ ~"~OLDO===UT~· ~.F~RAME~ __ 4~~-----------

l, 

) 



I 
I 
I : 
! 1 

) 

) 

1 ... , 

) 

j 

, ,-,- --,----_~~---~_j""'p ---------IIIII1IIIIIIIIIIZIllllllll!lIllll1llllC __ 

DATA ·OF 421. SUBSET Ne. -- - - _. - . 

- ·SIX ,D-ECIS-El-S" J-AVE~BeENS-UBTRACTEOFPO-' THE ORIGiNAL DATA. 
1 ~CSEE OTW ENGINE lEST 

BULKA-SS{lRBEfI (NL fT' 
- ---_.,-, ------ -----_. 

3000 FT. RU~WAY CCNF. 
ENGINE AtO~E TEST 

ORIGINAL PAGE IS S fL ____ '=-O~~_S_~ __ I_S~~._A R_~ __ ~ __ Y~ OF POOR QUALITY .-, 
__ h-'1oV~ 1f#;J~ __ _ 

j 

DATA AT 10C.0 Fl RADIUS WITH NO AT~CSPHEP~ 
--- '-(FOR 'POkER-AND OIREC1IVlTy-tcMP-urAfl 

---- --,_.. - -- ------ -- --,-- ._-------
ANGL),~O. 30. 50. 60. 70. 80. 9C. 100. 

COMPuTEe OASPl 101.8 100.9 91.3 97.0 98.0 98.0 1C2.5 102.0 103.4 104.9 104. --- ~ -.--~=- --- ---- "'---
BAND FPEQUENCY I r 'so t8~8- 80.1--11-:-:r-1-9-:-s---ac.e 82.0 86.8----e4.S- 84.1 86.S 89.~ 

2 63 81~5 80.5 80.3 82.0 83.3 84.3 e8.8 88.0 88.8 89.3 90.: 
3 80 84.0 - 84.7 ~5.r·-86.5 e1-~S- !fC;-~"o - qy;cr-9T~2~-C;~r-92.""-~4~ 
4 100 ~4.0 SliO 81.0 85.5 86.5 86.7 91.0 90.3 91.0 92.3 93~ 
5 125 84.784.0-82.0 83.5~ 83.0 83;9--88.0 88.2 ';O.2-9Y.~- 9·~ 
6 160 18.2 80.9 81.2 81.1 83.5 81.9 81.4 86.2 81.4 90.7 91.\ 

- - =., ·200'--- - 83."4' 85"~U~-5-- 83:-~S4. 9' 84. re-s-;.,.--e1. a <;0. 494~9J.:i 
8 250 81.9 83.7 82.4 84.0 86.4 86.7 88.5 86.<; q2.5 <;1.1 q6. ' 
9 315 ·1<;.7 79.9 8e.4 ----84.2-85~-85~-2-Ef8.6 '8~r -ffq.9-·cf2-'2·~r; 

1 

10 400 16.4 19.4 81.9 82.<; 83.<; 84.9 E9.7 90.1 92.4 92.1 92.: 
11 5tlO 15.6 -17.9, --130.3 ~3.4-- 85.6 ~6.3 88.8 87.6 8(r;tt--88:t;"-~C;.! 
12 630 16.9 18.8 80.3 81.3 84.9 86.9 89.1 86.4 88.1 86.8 88.: 
13- --"ijlfoei:-3---80--:a--8O:S-ai.l 83.6 84.6 e7.5 86.0 87.3 88.1 89.: 
14 1000 ~1.8 89.8 35.8 83.5 85.0 ~3.8 88.0 86.5 89.3 90.5 89.! 
15 1250----~S:4~-q2-.cj-!Hf:2 8~·-.9--e-6.t--8j.4 eQ.Z--81.4 <;1.2 91.189.1 
16 16~0 al.6 85.6 80.5 79.0 79.5 79.3 85.0 83.8 85.6 84.8 85.1 
11 2100 $9.1 87.9- ~;r.i-8-0.4 It;.9~79.-re-3.9 84.3 85:8 e6.1 85.1 
18 2500 91.3 90.1 84.3 83.1 82.5 80.5 e4.8 86.5 eS.J 88.8 89.1 

---19-- 3·150--·-~88.1-8a.382.3 81.4 81.6 19.1 85.0 86.0 88.1 ~6.i 86.~ 
20 4000 81.3 87.4 81.4 ~C.6 81.4 19.5 e4.8 85.8 86.6 86.1 86.1 
21 5000 86.9 87:2-- 8i • .J8C-.-c;--er;t;-'7C;.2 86.1 86.9 86.4 86.0 86.j 
22 6300 81.8 81.4 81.1 Ql.0 82.0 19.9 81.7 88.2 81.2 86.4 86.! 

------ ---23 80JO 91'~-3~ 89.1" -.8-3-.-4-- 81-·~6-8I-;-8-a-C.3 88.7 88.8 87.6 ·8~.9-85.~ 

24 10)00 89.1 89.9 86.1 82.5 83.3 81.2 88.3 89.3 88.5 88.~ 81.~ 
·-·--2-S---1·1"5~O 8~.1 84.7 "82.6 82.381;Z-Sl.O 87.587.481.488.186.1 

) 

26 16000 85.0 82.9 7q.8 18.5 78.2 19.1 87.0 88.8 89.1 90.5 90.~ 
21 20000-- ---S6.98-S.Q-- af;'O--1'1."---";S.1 77.8 84.4 84.4 85.5 85-~-7-86;f 

'----'.--_._, --,---- ---.-----------

--- -'-----_._- ----------.Gl-~--~----~ 
_ .. _______ ~()LJ?QUr F~ I ______________________________ ~ 

~---~------------------------------------~---------_4 

-.-~ 

_ ~-.... • ....M;.~. _ _ , ...... _._-'-. ___ --"',~~- .- .. :L __ "" .. -""-c .. ",,,_,,- ."'_-"'---=_-
.-

... _'~. __ ~. v~. _ 

l -------
.1i;I·t'-___ """"""""""""'"'""""~_=iI:II!!!!_d:'~ci.',. ~~."~~ ... :-: ,-~,--. --



f r -- ---~- -- ---
130 31 . ORIGINAl" PAGE IS 

-----------------

1-----=--------- OF POOR QUALITY 

fED-FPO" THE O-::::"R~I~G~(~N"""A~l-O~~AT=-A-:-.-----

i 
--,-.... -~ ------------

-- --.-------
i 

i 
-~--~ -,- --.---"---~~- --" -- ~----.-- .-~-~ 

I 

LOS 5 L E 5 S A R RAY 
-, ---~------ ---- --- -- ----- ---------------.---~--- -._-----

, ge. 100. 110. lZ0. 130. 150. 
- -- ~.-

---1----__ .. _____ . ________ -___ .~." --- -----~--~- - - -~--- - -

• lC2.5 10Z.0 103.4 104.9 104.8 100.4 
-----:;-=---~-- --- ------------- -----------

r 86.8 84.5 84.7 86.e 89.2 93.---2-------------------·--------
I S8.8 8e.0 88.8 89.3 90.5 ~0.7 
r q~lY- 91:T---C;2. rC;~'-~4. 3 ~l. 3 

91.0 90.3 91.0 9Z.3 93.0 90.2 
,-8-a: 0 88.2 S 0 • 2-92~-C;-- 9 2 '-4-'8" 8-:-9-
, 87.4 86.2 87.4 90.7 91.2 86.0 

----~-.------------

f--~8-;.,.----a1.0 9~94~93.9 ... 8 .... 7-.~O-------- ---~-----
e8.5 86.9 92.5 97.7 96.5 87.4 

~- - 88.6' 88.7-e9.9 -92-.2-9-1.1 86.2 
SQ.7 90.1 92.4 92.1 92.Z 85.9 

-------.. ~------------ ---

ss.s 8~8q.4---88~~9.9-83X--------·--

I 89.1 86.~ 88.1 86.8 88.3 84.1 
87.5 86.0 B7.3~-88~.~1--~8~9-.71---~8=3-.3~-----------------------------------------

I 88.0 86.5 89.3 90.5 89.5 83.8 
- e9.2--87.4 91.2 91.7 89.7 85.2-----------
I 85.0 83.8 85.6 84.8 85.1 80.5 
--83.9 84.3 85.8- 86.1 85.9 81-• .-1-----~--'- ~ 

84.8 86.5 e8.~ 88.8 89.1 82.5 
85.0 86.0 ~8·.1 8~6~.~1~~8~6-.~3--~1~9-.~1---------------------------------------------

e4.8 85.8 86.6 86.1 86.1 78.3 
'-86.-1-86.9 86.4 86.0 86.0--=7-=-6-.--5--' 

87.7 88.2 87.2 86.4 86.5 76.5 
88.7 88.8 87.6 86.9 85.9 15.4 

88.3 S9.3 B8~5 88.6 87.9 ,~1n5r.,9 __ --~--__ --------------------------------137.5 87.4 81.4 88. r86~8 11.1 
87.0 88.8 89.1 90.5 90.3 75.6 

--84.4 84.4 85.5 85.1 86';18~ 

FoLD.OUT. FRAME ~ 



--..--.- ---....- _.- - A 2 ; $ I law 

BUlK ABS(RBER I~lET - ._ .. _- ... - .--.-~- _. -. ---_._-----. ... -. ---- -------
3000 FT. PUNhAY CONF. 

.... 
ENGIN;-A~CN-E-T-E-S-T ------ '--'------ -.-------- ----I 

.-.---- ---- ---.. - .. __ .- ---.. --.... ---- - ---- 1 
READING NU~BERS = 32 33 34 I 

CONFIGURATION NC = 300 SPEED ~ 3039. RP~ i - - -.--- --.- ----- -.--.- ----·---1 
TEMPERATUPE = 49.0 F RELATIVE HU~(D(TY = 10.0 PC 

-_ .. - -.,--- .. ,.,._-------.---------- .. . .-_._-

VIC , 13 14 15 1~ 11 

85. 82. 83. e~. -. -.- --------
11. 22. 31. 

..-- ._-'---,---' 

(~IDEX FPEQ 
- 1 50 • 8 5 • 3 8 '1 • ~- 86 • 9' - 8 1 • e -'/:' e • 0 ) 

I ----------------1i 
2 63. 87.0 90.~ 88.6 89.e e~.5 - [' .. -;gg-:-----:6:-~--'-~r:~-~g:!·- :~:r :f:~;;--'~-·-----·--------_-.~j 
5 125. 89.5- 91.6 (fl.T-9-i;b-c;r:z--- I 
6 160. ~9.0 91.4 90.9 92.2 C;2.5 1 
7 200. 90.0 91.-1- 91.9--·9~-5-- C;3~=1----- I 

. 8 250. 90.0 92.4 92.8 93.4 «;3.5 

) 

) 

) 
---9--- 315; - - qq~2- 91;t - 92;093.2 C;3.4 1 

10 400. 89.5 90.Q 92.1 92.1 «;2.5 
11 500-.- --9b~z--- 89.8-- fn;e-9Z.6 -·<;2:2:::----- I 
12 630. 81.4 89.3 91.1 92.7 «;2.2 1 
13 --- --SOO. 31:z--Qo.r--90.e----9z.1- «;2.1 1 

----f~-I·~~_8-: ---.-§~;; .~. ~~~ ~-~6'~ ~---~l ;: ~-~·::..,~:----------------~-.......jll' 
16 l~OO. 88.2 90.C 90.6 91.3 C;1.8 

. 17 2000. en-.l 85.~ - B-6~0 -81~2"- 86'~'9 .. I 
18 2!00. 85.2 81.~ 87.3 88.4 ee.2 

- i9 - 3150.-- 85;-7 - 88.2--' Ef1.3-- 89-. o-e'1. 0'----
20 40~O. 85.3 ~8.3 86.1 87.8 E8.8 J 

--i-l--S o'ao. ~4. 6 81.6 85 • 6:---::8~8:-.-:2.---::e,-:8-.'74--------------------€!; 
22 ~300. 85.1 88.2 85.7 89.0 68.7 , 

- ~1 - -80JO~- 81.1 - 87. ~·--8~-8T.·r-rr;"'-8-- ; 
24 100JO. 83.8 87.f 82.6 88.@ ea.l J 

25 12~OO. ~3.9 -. 87;0 80;6--81.-r---e7"~ .... 5----i---------- j 
~6 16000. 83.~ 86.1 79.1 88.1 e~.7 _ 

,----2:7--·Z-000-0. i~.4 81.8 76.8 83.0 S2.3 .1~ .1; 
---·OASfJl.-·--·- - ·-iOl-;r104:C--To3-~6[05-;llC5.1 

~.,. _~~.~:.-.. ~ ~~~_"'~~-.. -_._--_,_-._~-"-._-.. -~.-. -,/-.. -.~-::..-.-~,_-. ===~-.----==:=J 



r---r-------------.---_ ... _.. --"----- ----
l 

-----------------

------------------------ --

-----_._---
l_~-- . - ________________ ----
~ 
! 
! r-' ~-----
I 
;-----~------------------------------------------- --------! 
• 34 
r-" - --~- .~'- ---
t 

, SPEED = 3039. RP~ PERCENT SPEED 81.0 /3.Jf3~ ------- _ .. -.- --.--r---· 
J 

lATIVE HU"IDITY = 70.0 PC BAROMETER = 29.34 IN HG XI1// 
~- ----.- ._ .. _-_._--_ .. '-_ .... _-- .r'£.~-.-~---
! 
~T~ .. ___________ _________ . _________________ ~r_ ~EO&_. _____ . __ 

;
! 

-.- --- - ---_ ... _-----------------_ .. ------- ----------- -- ------- -------_. 

-----------.• -- ------ --'- ----
, 
'-- ~ ---, ---

--------------------------_. 
~ _._---.-_._-----------_._-- ----- -- ------_. -.- ...• -----------------------

--~---------------- ----- ---- ---_.-

---- ----------. - ---_._--------_._- ._-------_._---.----

-.---------

---------------------------------------------~~-------------------------

------.---------------

--------------------.-----.. ---~------~ --------_. --------

S,'s, I~ 

.~ 

I 

0:: 



r 
i 
I 
I 
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I 
i 
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I 
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I 
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) 

) 

) 

) 

) 

) 

, 

---- ----- £ Cl , 
I)ATA OF 421. SUBS ET NO. 

1 S. - R-E ~O-I ~~-S----;~- --~~ 34'1 
--- ,----_._- -- - --.- ----. _._-_ .. -- ...• _--------, 

1 -- at-i'SEe -6tw ENGINE ",es-T--- -.--------...
~UL~ ABSO~BER INLET 
3)10 FT. RU~WA~ CCNF. 
ENGI~E ~~nNE TEST 

-- - -.- --.--.---------. --- -------Sj/t.;.--T-O---S-S'"l- E S S A -R-TA-'V 
I 

--- PL,/O Vlfit:.. fMAJFDA r A AT- 100'-0· F f RAbTl.fS w t fFt -NO--AT~CSPHERl 
__ (FOR POWER AND DIPECTIVITY CCMPUTAj 

ViJVftv£ C~~LtI~' ""'C~PJlii;.j~' -----.----_.----.. -J 
.---- -- -- ANGl~S~6-:'f.--~c·. - f20-;-·--·---- -._--

cn~puTED OASPL 10S.8 108.8 113.2 ------------! 
i 

BAND FREQUENCY 
1 50 88.9 95.2 98.2 

.. --- "2-- '--6.3- -.. --'-q(. 2- 9t.4 98.-5-------- ----~.-.----

3 SO 92.7 97.1 100.2 

j 

--'-~l 

4 100 90~1- 9~.7 98 .• 5 
5 125 89.4 95.5 94.9 I 
6 160 86.5 91.5 93.4 
7 200 85.4 8~.2 99.1 

. --'8" - -2 5b 87.1'9 3:-r 105".1- - ..• ---.-
9 315 91.6 97.9 104.1 

----- - -- -- _ .. - - --- -_._-- --.---- ~ 

liO 400· - 93.1 99.B -1J2-;8 - - -. - -.---.--- --.-- ---'--
. ~l 500 91.8 99.6 99.1 I 

f'~ ~~g ~g:~ ~;:~ ::-:~.-- ----------.. ------.-----~-------.-. J 
-- --14- ---U)"00"---·89. 5-- 93 ~9 qEf. 5:--- 1 

t~ ~!5g ~!.:-~ :~:~ ig~~~·----- --.-- -----.------- _1 
17 2000 89.8 89.6 93.1 I 

.-.~: - ;i;~ -- . :.~:.:- :~:~. :;:-~.-- ----- .1 
-. -- -20 -- - 4006----> Q4-;-1' '-92 .~·94-'-1--- -

21 501)0 92.6 (H.5 93.t; , 
- 22---- 6300 -. 91.9 90.j- 95.3-' 'j1 

23 SOOC 90.7 90.4 93.4 

~; i ~ ~g~ :-;::-:_: 4_
8 _~;~~ .. - :-..~;:---_---;;;;:.-.;;r....;.,:7";._-_·--_-_-==~_-_-===_--_-_-_-_·_-· ____________ --!l 

---U--16000 8~.'3 88.0 92.4 t 
27 20000 84.6 90.5 92.1 I 

~._--. '_.~".~~ _-~--. ._.-_-___ ~_~ ____ -_-_-.~_~~-_------ 1 
J 

-------- --------,----_.----
J 

: FOLDOUT FRAME I 
------ ... __ .---------- .. ----~---------~---------_i 

.-~-----'----.----~-------------____iiI 

... ~---- . . -

l.II!'·~'i!II'! ...... ...._--................ - L'_ ;;...... ..... ~~ • ..,..lIIlWixrljli;i-Il;jj! • ....-~~~~. - --=----=-.~~~~~-~-



u 

33 34 
--.---.------.------------~---

__ •• _. __ · ___ ••• 40. ____ _ 

~--" 'CONFIGURATION NC 300 
SPEED = 3~39. RP~ 

----------------··-------PErfcENT SPEED --=-A-f~o L. -+ ---.. -.-

I 
~ 
i r- .~ --_T· -------. 

l 
--.,._., .. -----------------.. _. --- - ---._. -. 

;--C·o-· S--S-l E S S --A--R'R A" .y---.-----._--.. _-
r 
i 
tb--Ff-RA1HlfS wi nCNoirf~cSPHE-RTCATrEN(JAfION-
IpOWER AND DIRECTIVITY C(MPUTATtONS) ! -- .-.-.,.- .-.•.. ----~---. '--"'--'---' " ... - -_._--.. _.----_ ... -. __ ._ ... - ._- ----
r.o~a 
r'~ -----------._- <. ---_. -•. -._.,. 

t~.·~_~=~~=·=---··--.. -. , .... _ .. -- .. ~.- ... ---.--~-.~~~~=-~--~~-~~._-.. -_~- .. 
; 

t--_·_- ,~-~ -- ... -.----~~ ~ .... , -~ ---------

r-"- ---. 
) 

--.- - .. ------ ----_ ... _----------- .-----_.- ... --_.-

_______ .-4 _____ . _____ . 
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---~.---- ------- .-------.. ------
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~~~_~-; ___ c UUJIIIiU4W 14 4 ; ~IMlIIiI'I'l.W 

om OF 421. 5UB~~~- NC. 15-.~-E-~;I~G5~~_Z _-.;~~~34 - - ___ ~~ 
.--- . - . -- .. SIj(DECfsELs'''i'lfvEBEEN 5~BiR-ACn-DFRC"- THE "ORIGINAL OHA. J1 CC5EE CTW ENGI~E lEST 

~UlK ABSORBER INLET ____ ~ _____ .~ ___ '. ___ d_ -- 1 
3000 FT. RUNWAY CCNF. -) ENGINE ALONE TEST .-----" --- - -- ------------ - -.- ---- ----------- -- ----'; 

I 
ORlGINAl-PAGE .. 1S --- -, - ----, - - --- -- .. -- ------ -

)OF POOR QUAUTY. _._ .. _ o-j/,- .. _.l.C 5 _5. lL.55 .. A R R A~.~ 
kJ~t/£1G IA,If#~~A.~_AT 100.9_f!_ RA~J~_S_"IT~ ~o A:r~CS~HER!t;J 

) 

) 

) 

) 

T (FOR POwER AND DIRECTIVITY (C~PUTATI~ 
I -- --- ---.. -- - --.. -- ------- --'-----.. ---, -----,' - ,---

3 c. 50. 60. 70. eo • 

• COMPUTED OASPL 104.6 103.5 102.5 102.t 103.C 103.9 108.1 101.S 110.1 111.1 111.2 
" - - --- "---'-~ -.--- ---- ----- -,----- .. ---

BAND FRECUENCY "- r-"- ---50- - -"8[;,'--82;5 -95:"1 -,fs;z-" 85:2--84-. -8--'<;-0.3 S-B .0 -90.8-·9"3.!: q6;'31 
2 63 84.2 83.3 86.0 87.0 81.8 87.3 ~1.8 91.2 ~2.2 9~.2 96.5! 
3 RO 88.3--- 86 .2-' 81~ ,--- B8~'5 8t; ~ 8'-9-0-; 1-C;-4-'-R"- 94~ 2-<;6:,--c;a.~'Toc.-3 i 
4 100 90.0 8S.S Q9.0 8B.3 91.2 92.3 ~3.S 94.1 97.3 98.7 99.81 
5 --- 125--- --- "-81.-4 --8 1~ 5 -8 7 ~ 9 8 c; ~l- <; f". ,. -89. 1 --- 1;4" ~-r - 93:9--"-<;""1".'--'1-9:4[j O:'Sj 
6 160 85.1 86.4 81.0 88.2 90.0 89.5 ~4.2 92.5 ~5.2 98.2 9~.~ 

-_ ... _._...,---- 200---;--A6.0---ar;4---8r.1~- If~;oe·e-.~ 90.4 ~4.~94.2 97 .Troc .5 IJl • 
B 250 84.9 91.5 86.4 8G.4 91.4 93.S ~6.9 96.0 101.0 103.0 102.2 1 

'cr - 31583.186:2 'S1.1-- 90;6-90-:-6---9-r:-2- «;6-:4--q6.2-~-8.4ioC~I-q8:T 

10 400 80.7 85.7 81.9 88.4 89.6 91.2 <;8.6 97.7 99.6 100.1 98.71 
fl500 --79.4 84.6 81.1 8«;.S- -9-0;4-9-2:9-98:i-'95.6·-9~6'cf8:T--91;41 

12 630 81.4 84.1 ~6.9 R8.6 90.1 91.9 G7.3 94.9 «;7.3 96.1 96.6: 
---r)--- SO a . '-8j-; 8---S'4 • 0-"""96~ --8 e • 0 S-C;-~ 8 9 o. 3 ~~-9'3 • 3 <; 6 ;0-9 5 .3 9 ~ 

14 1000 87.0 ~5.8 85.3 At.l 81.8 88.7 ~2.1 91.8 95.0 94.1 95.2; 

~:--. ~~gg -~~~:'~ :r:~- -~i:6-~r:i ~:::---:~:-r~::~:!-:~-:~:f"~-~-~: ~ j 
---17 - - 2 ()o-o -- -89;-9--89: i- 86. 4 8Ir~-9--8 5 ;6---85 ;-1 -GO-~ 1 8C1.3 <;1).8 90.6 - "8<;--;91 

18 2500 _ 93.6 92.6 90.8 89.5 89.0 81.6 ~2.5 92.1 94.1 92.1 92.1 I 
-.-- r9"--jr50----rq5~3· -"(f4".it---92 ;'4-Qa--;q- '10. 3 88.9 C;3.1 92:-9"' lis. 8 93. 3 93:-aJ 

20 4000 93.9 93.1 91.2 89.6 88.1 88.9 93.3 91.6 ~3.1 91.6 92.2 I 
21:--- 5J-OO ~- 92.1 92.C----gCf;5'-1:fe."3- ~f1~5Be.r-"9-:J;-r89:9 92.8 91.5 -qz-;n 
22 ~300 91.6 91.9 89.4 88.4 81.2 8A.4 ~3.1 90.2 <;2.9 91.~ 92.7 i 
23 --eoOO- -- :89:4- "88 .8-·':f1~ cr' 86.285-;-0 -S6.-Z-C;1 :-188.1 90;-q- 89.4--9"0.4 j 

24 10000 88.4 88.3 86.1 8S.8 84.3 86.1 ~Z.4 89.2 ~1.2 89.0 90.2 I 
25 1250-6--86.-5-~85.9 84.3 83.6 "Sf-;"9 84.6 s2.2 ~O.4 C;O.9 8~.1 90.Z'!i 
26 l~O~O 81.0 85.0 83.4 82.4 81.Z 84.5 ~a.9 81.6 ~2.1 91.2 q2.5 
tl-~2()JOO-- 88.1 81;'f -85.0-S4:-6-eS.2 85.8 ef;8 A@.'4 -';-0.1 94;8-;"-4';.6" 

-- .' ,--------------'.,---- -- -'_'_----'" .. ~.---_._--------------------!I 

--- ------- -, ----, ---- -

--- ._ .. ---- --. ._<----,-------------<--- ------------------------., 

!OLDOUT FRAME I 
----, ----------- ,<._-,,- .... -----------------.-----------~ 
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~ 
b~-- ~4 r"-'- .. ----- --------"--_._'-- ---
~ 

fe'O-FRcTTHE ORIGINAL O~TA. 
J 

'IdA A" " a_ii. . = 

CC~FIGURATION ~,o 300 
r-"'-~ --_._--. .-- SPEED =-'-:fcrfq;-R pp;f"---------.,-.-- ----
! ,- ---' 

PERCE~T SPEED = ~l.O ------------ ._._---- .. - -- ----.- .. -.--- .----- "---' .. _---_. .-._----_. 

r l .(1 ~ ... ~.J_J_ .. ~.S -_._~_ R~.A __ \( ____ . ___ ._ .. ___ ~-]:'~·='-NA-;-.Q-P~--!-E-;fTY-'S-. '--.. -. -___ .. -_~~~ 
l FT RADIUS klT~ NO .AT~CSPHERIC ATTENUATION . i-.::-... . ... _____ ._. __ ... _ --_._, .. _. __ . _. _. __ .• -, _ ,. ___ ._.___ -_ .. ______ ._. . . ___ • 

p~ER AND D1PECTIVITY CC~PUTATIONS) 
I 
roo 0-

f qo. 100. 110. 120. 130. 15l. 
i 
fl08.7 107.5 11 t).1 111.1 111.2 106. '5 
r~'------- ---- --.---, .. --.----- .- .. ---- .----.-.. --------------.. --.-._-. 
, 

~-·GO~8-e.o 9-0;8-93. ~ 96.3 10o.-g------·---
~l.a 91.2 ~2.2 96.2 96.5 100.8 

r-';-4-.--a - 94~ Z-·CJ6-:-r°-C;a.-;-r0Q;3-·96-. 3--------_··- .. '--
t «;3.5 94.1 97.3 98.1 99.8 92.8 
-; c;lt;r-93.9-·-<;1·'--S--99. 4 1 OO;-S-92~ 4-~--
i <;4.2 92.5 95.2 98.2 98.4 92.2 
~4. 5 ~4.Z 9 7:-rro 0 • 5 1 ~-O-;O-IT.""'--

<;6.q 96.0 101.0 103.0 102.2 91.2 
- <;6":4--96. 2T8.4ioo~ 1-98.2 91.2 

98.6 97.7 99.6 100.1 98.7 90.9 
- 98.-1-95.""6-96.6 ~8.1-9-7~9b.-3-·· 

~1.3 94.9 97.3 96.1 96.6 88.8 

. __ ._---------_.---_.- .~----.-

----, - -_.- -----_._---

-~tt:;'"93.3 ~6.0 95.3 95.6 8=8-.=0------------------------
~2.1 91.8 95.0 94.7 95.2 88.0 

-C;4.19-3:6--96~95. 7 95.1 -. 87. Z----
S5.5 94.8 g1.5 95.8 96.1 e1.~ 

-t;' 0 • 1 8 <;l • 3 c; t) • 8 9 0 • 6 's (r. 9 83. 9 
~2.5 92.1 94.1 92.1 92.1 82.6 

-~ • 1 9 2. 8 ~ 5. 8 93 • :3 "3:8 e 2 • 8--
~3.3 91.6 93.1 91.~ 92.2 82.1 

-9-:r.-r" ~ 8 q~~C;Z • 8 91 • 5 92 • 2 ~8 0 ......... 0..----·---·-· 
93.7 90.2 92.9 91.9 92.7 19.9 

-91 • 7 8 B • 1 90.9 8 9 ~ 4""9 0 • 4'·15,.-.-=-6-------
92.4 89.2 91.2 89.0 90.2 73.0 

-C;2.2 90.4 90.9 89. 7 90.2 70- 3 
~0.9 87.6 92.1 91.2 92.5 75.6 
e1.8 88.4 ~O.l 94.8 94.6 84.1 

--- --- ----.--------

'OLD.OUT. FRAME .. L 
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W 1M 

LOSSLESS D~TA AT 19Q FCCT RADIUS 

QCSEE CT~ E~GINE TEST ---
BULK ABSOReER INLET 

3'CO ~T. RUN~AY CONF. 
-~ .-. ~ 

ENGINE AlCNE TEST . -,------------._, ~-.. --,-,-.~-.---------, 

READING NU~9EPS ~ 35 36 31 

o( ; ; as 

-----~, 

l 
l 

'-'~"'--l 

CCNFIGURATION NC = 300 SPEED = 3221. RPM ~ 

TEMPERATURE = 50.0 F ..... - . __ ..... -- -.-.. ~- .-.~.-, -"-- --'-' -- -- -------
R ELA TI VE ~~~~·O I'T~ = 68'.:) ·~~-·---.. ----l 

--: 
BOOM ~ICRCPHCNES -.lC~S~.~S~ O,~.!~ _______ ,_~ ____ ~ __ . ___ l 

1 
13 14 15 11 __ - _. ____ M_~_i_·_· _________ ~ .. __ .. ___________ ._. __ ' 

R .~_~ ____ 11.! __ .. ~_1._., ~~ -.~~~ __ . __ . _____________ . ___ _.__J 

90. 90. 90. 90. <;0. I -, 
106. 98. 81. 

-------~ 

DISTANCE 91. 85. 82. _'""·c'_______ ~ . __ . ___ ... ~ __ .... ..-___ . 

~'"",,_, PHI.J_.i ___ ~_. o.~, 11. 2~~. __ . 3),~_39 •. _____ ------.,----------i, 

INDEX FREe j 
1 50. 9~ij.OBef:4 a$J :9-'-90-~5 C;O~"O---·->--' --.. -~·~------l 
2 63. 91.0 e11 • 5 91.6 9,;:.,1.,;. • .;-e _c,:...:' 1;-.:..:2:,.-__ +-______________ ~ 

---- 3----ab-:----'tfI ;8-93;"194:1---95.5 C;4.2 ] 
" 100. 92.1 92.1 92.9 93.5 S4.0 ____ ~ __________ _ 

~ ~~6-:' ~ ~~:~"-.. :~:~- ':!:-! ~j:'~"" ~j:-~ I 
. - "--r" ~~g: ':~:~ .. -:;':f- :~:~ ~;':r--~-~:;------ 1 
-~9"---3f5:- -cr2-;'7-93:-~-95:O·95.2·- «;5."9"--- l 

to 410. 92.5 92.8 94.0 94.«; C;5.g I t:r- ~~g: ~~:; ~r:; -~~:t--"~:::--~:-:1------ l 
- ---.~,! 1 ~~g: :::~~ !~':-;-':~ :~ . ~j :-f-~::i --~--- --------- I 
---~~--n~6.--'~.8 90.2 90~.~5~~9~2~.~3~~C;~3~.~O-----------------~1 

16 1fOO. 9~.5 94.2 94.4 94.5 «;4.8 
1:1 ~ 2CJO~-' - 86;:6--- 81:fr--tr1;e--8a--,c;'-eq~'1--- . 
18 2500. 811.0 a8.2 88.4 89.4 eg.9 1 

---,.1 ~.~ .- {5~g:--":~::~- -:!:~-~;-:~--- :!:"';-';"~2-0-':":~;;;;--------------------"""j 
-- 2.1 S"CU'"O". 87;. s---8q. e SR. 4 ·g~O~.";'4r-· .c~.O'-."';7r------------------"';'i 

22 6 :3 0 0 • i 811.8 90. 1 81 • 5 91 • C C; O. 5 I 
--2'1-- 8000.---"85;8- 89.-0 ·-85";r--S9-;-1-fr9.1-------------------1 .. , 

24 10 C 01). ,861.0 88. 7 83.6 89.3 e 9 •. :..:2;.-_,..--________________ ----i 
. --"-"2"5-i2 ~OO;- -.. '85:·9-88-: 5 --8 f.6' 88 ~'~e~ 1 ~ 

26 16 COO. 85.3 88.2 a.J .3 89,--. 4 __ -,SM8r-..... 0r------------------~j 
--"'2-7-iO-crOo.--82.6 83. 6 18.1 85. 3 84. 2 ~ 7 I) 

!---OASPl 104:·/t-f05.@10'6.3101.21el.lt_ 

t -----4F~OtDOUT~u~um~· ~I--------------------------------------------; 

L. •• ' -.~ · ....... _W!cl.iiii; ... ~ioiiIi'J'*~.-.iilii.IIlo-e ..... ·~itJieil'.li· ~12--$i=-~ ~i1!!!~iltl~..,...; ..... ----..........,.---.., .... , ._! .. ~~_~~,,~, .. _ ~"+..- ~~~, .~""'"" ._.~.~. '~'''i "_,, ,.'., '~·_'""c.', ., , ,~, '.0.' "'" ~ ,-~ ,~" ' ' • :.1 
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t--.--- , 
: 
I 31 
~.-~ --- - --.- --~---... 
i 

~_ SP~~_D __ =3~27. R.~~ ___________ P~_RCEN! __ <iP_EErl 8~. ~ __ ffK- _/f"}7r 
pVE HUMIDITY = 68.0 PC _.__ 8AROMEHR' 29.14 1111 !!.~¥-,-tt-a.A:/+-I_---a.... '-let-- ___ . ___ _ 
r~---.---- .. ---- ----.----.- . _ .. ___ . ________________ ;25'~~oo~_. 
, 
~l _____ • __ . __ . _____ _ 

[ 
r---
I 
L_~ ____ _ 
! 
L ___ .• ._-----._--
r 
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--------.----------
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) 

) 

p 
4 _ PI 

'i 2, a 4 

"-~- --_._- ------- --......,! 

DATA OF 

--'- -. - .- --------.-----
CCSEE OTW ENGINE lEST 

_euuc APSORBER INLEJ. ____ _ 
300~ FT. RU~~AY CCNF. 
ENGINE ALONE TEST ___ .. __ .. ___ .... 

---_ .. -----------
1 
1 

---- ----fJ~)fJ~z:~- L C sse E s S-A"'R RAT, 
, I 

cj'iliGiNAL PACU:-1S- -- .-~ ~ --
OF POOR QUALITY n,YO V'~,L I~r -004 fA' AT-100-~O-Fi RA oius-lifi~- NO"ATMCSP'HERf1 

(FOR POWER A~D CIRECTIVIT~ CC~PUTATI 

pA/(iI,vc(' C~rF;ti;Nii"H/c~#;Jq---'-"- -- _·----·l 
j 

'-''''--''-'' ·------------1 Cb~PUTED OAS~l -i07.5 110.3 115.4 
1 

B'AND FREQUENCV' .-
1 50 92.9 94.5 101.4 
'2----'·63·--- q). 7-95~. 7 'ioo~ i 
3 80 94.9 9R.9 101.9 

.- 4" 1 00 9 3 ~ 1'" 9 8 • 0 1 0 0-: 9 
5 125 93.5 97.0 100.4 
6 160 90~5 - 95 .0" 96.9-"~--

7 200 89.1 91.2 IJO.6 

_______ -J 

j 
1 -'--l . -_ .... _------

"--'S,' 250 89,.-7""-·9i-.9-tj~.-1--' i 
9 315 93.9 98.4 106.7 

fo, 400 9~. 9 10-L,6 10'5.-9-· .... ·_· 
11 500 94:.8 100.3 102.1 
12 ---630 -·93'~i q6.8 loi.8-~--<-----·~---------

13 800 92'.3 91.2 102.0 
14--1000-- 92. 4--,cf6"'.'4 10 C • 4 
15 1250 92.8 94.4 99.9 
16 .' 160' cj ---- ". "'ij --,: --, - cf -; .0 102'-8"-'" ,-.--" 
11 2000 ~1.1 92.1 96.3 1 
18 2500 - ... - 193'--t 92.5---96.-j---""-!--"'·-
19 3150 ~1.5 94.6 100.6 

--. --'2"0-----4 000' -- - <13 .1 --94:396:-.-=2---
21 ~OOO 93.8 95.0 95.7 

---"22"'-- 6300 . 91:-4'-92.8 - 9f.-a---
1 

23 eooo 90.1 93.1 95.4 
-24-----1COOO- -"88:5- 9-0:-r-- 92.4 

25 12500 88.1 90.3 92.3 
-- '--26-1(:000 88.2 90.0 93.0 

.27 2C90~ ___ ~2 .. ~_9_~,~ _~4 • ..5c-__ 1 
1 

, - ------------'---,-

----JfothOUT.·1:RAM&---7-------,·------·---------------------------it! 

-,,-----' ,-- ----------------------------------i! 
-------------------------------------i 

--------------------------------------------------------1 



.. = = E -;;-------"--- -------_._- --

r -----------=~~-·===---~=--·----~·-·-C~O--~-·F-I-G-L--Ct4-~-I-ri-.-ti-tj-O~~~-O-O----------· ~ -===-
S?EEO = 3227. RPM r- -- -- -PE;tCfNl 5,pEE~--=-a6.o~-----.--

L __ "-- --- -. ------. -- ---' ---. ---_ -__ ~ __ -_-_-_--_' _' 4-ORJ"UI-G~~WI~IaIII~'---I--P'=l':A~GE:=) __ S_--- - -'> ---- o-

ft e 'SS L E S S A;;t ~ ,!. Y OF POOR QUAlITY 

fFi R~nii1ls~Ifj-.- ~OAT"'CSPhERIcATtE~tiATiD-N -- - - - ------.--- ------- --.-.---
D~E~ Jl'O DI~fCTIYIT.., Cr'-PUTATIGNS) r --.--- -
~q r ----
! 
I ,----
r-

----------

--------------------------------

t ________________________ . __________ ._. __ _ --------
i 
I 
!----~ -------"----- - ------- •. ---

---------------------- _._----

---- ----- - --.-- -- ----- - ----

---- -- --.---

-------------
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~ ---' ----~ ........ s=--~-.... 'lIl ... ,-------iiIIIiiIIII-l· 
-----~-.--" ------- ... - ------ ---- --1 

.REACr\~.s _ ~5~_~.?.:.~ ___ 31..J 

l 
s{')( t'ECr~ElS--":.iYE -:BEf~ SUBTRACT-EO F.ROM 

~CSEE Drw ·ENG(~E TEST 
TI-E' OR IGI"Ul--:l5JTA;~"1 

l 
fUlK a~ScpaER INLET 
~QDC Fl. RCN~£Y CCNF. 
fN~INE ALC~E TEST 

ORIGINALPAGE,lS -
OF pOOR QUALITY 

.'?""-!'!!-'--~ 

S _P L __ l 0 _ S _5 _ ~".~ ~ __ ~_ .A~._ A_Y_, 

------------

n."/4Va., ;;Ab/rDAT.~ ~T 1',)J.0 FT RADIUS 'WIT}-!~O Al~~CSPhE~}~ 
(fOR PO~ER A~D DIRECTIVITY C(~PUTAT. 

--------- - - -------- -----
50 .• 10. FJ. ~O. 10l. 110. 120. 130~ 

~- -- - - -~~ -- ~ 

'F-AND f,R.EQIJE~CY j 
1 ~ ~ - 50 ~.- ~:2: 1-~4-'-~-~6':"-8 . 8E .• 'r - -e~6-:-1 !3 7 • 2SD .589.7 9 5. ,0 95.3 99-:1 
2 63 B5.5 85.8 88.5 37.5 89.0 8B.8 94.0 91.8 q6.? ~7.2 IJO.~ 
:3 9,0 ~g.5 86.088.391.291.3 9-1.1-S6 .• 3 94.1 9.8.7 9~9~8"Toi.o 
4 I1D 86.1 87.2 a7~2 90.2 91.5 92.5 54.8 95.2 S8.8 100.3 l02.~ 
5 125 ~7. 2 '8.8 .4gS .• 4 91.2 92;4 ~92:~-'S5:~996~-lfYO .4 -f02.C' i53. J 
6 160 86.0 88~2 89.2 91.2 92.2 92.4 95.9 94.9 S9.5 101.5 IJ2. 
1 2JO 65.189.2 -9T..~O -QC.9-<jr:Z9-:-2-;r- sr;r-'9.6-:2 S9. Tl02.1t 1.03-:-d 
B 250 87.5 88.0 89.5 ql.9 94.0 94.5 ~7~5 95.2 lCl.4 102.9 ID3.i 
9 315 a4.1'EB.~90.1 94.~-r-'94.4-9~;.6- 91'.-~- 9~6;-'r IC.c •. 2- 162' .• 4 101.1 

"' -- 'Ii 

10 400 82.1 88.2 90.1 91.9 93.1 95.4 S9.4 98.7 lCO.6 102.1 1JI.E 
11 500 ~Jl.4 ·13,6.6 9C.4 93.'6- 95';1- 9~.6 -S6-.-~96.9 99.1 101.3 99.~ 
12 63~ 82.9 85.9 88.9 91~~ 94.1 95.3 S1.3 95.4 ~C;.3 99.6 98.~ 
13 ---aoD--'~i.3 86·:~9.1 -90;;8-93'.3 95.0- S6,.5 94.8 S.8 •. 8 98.8 98.i 
14 1000 85.0 87.2 8B.0 89.0 90.8 92.5 S4.8 93.3 9.8.2 98.3 91.~ 
15 125088.9 ,89.1t 89.1- :a·9-.C--8-<;:-~9C;;1--S4~92:-7-S7:6 -S1-;7-S5~ 
16 1600 q1.6 96.~ 96.0 93.1 94.0 92.8 98.3 96.3 100.6 IOI.C 99.~ 
11 2000 aq .188.:8 81. 9 a1.~rt:7~E--ff"<;-:Y-<;2. ·8 --90. 994-:6 -95-:1--9-2;4 

1 

18 2500 92.5 92.8 91.3 89.0 89.1 90.0 93.5 92.0 S5.3 S4.E 92.8 
--19- 3150--'41.1-'-96-:8' 95.~92.6 ~2.j 9.2.6 <;6.194.6 9.8.9 97.695.1 

20 41'00 91.5 91.4 91.1 8~.S 88.9 ge.1 93.9 92.2 95.6 94.9 93.~ 
21 SilOO 92.3 93.2- - 9l-:r-SD • .889 .1-91:~-C;·4.8 9i.8-S5-'7-~95-:S- 94. 2 
22 6300 91.2 92.2 90.5 89.9 88.1 91.2 <;5.2 92.9 95.6 95.1 94.~ 
23 :8JOO ge.989.28~f.4 ,81:5·' :St~O-~89.2 92 .• 9 90.7 92.7 92.5 91.4 
24 10000 SA.l 8~.6 81.1 87.3 ~5.3 88.e 92~B 90.9 92.5 ~1.8 91.i 

---25 . 12500:86 .• -;0:85.1 "e4.9-S5.a:e3.181. 792.2 QJ.4 S2.5 91.,8 .g·o •• • 26 16000 86.2 85.0 83.1 84.6 82.6 86.9 91.0 89.9 93.1 93.1 92.1 
21 2~OOO 1J1~e 87 .2-a~.r a~';~~6~-5-:e6'-TS8~~~r9;y-q6·. r-96~~6;J 

-~ . ----,~--- ---,--------- ------il 

, .. , -.-~, .. - ---,- - ---.- ----------

~.-- -' ---------------"------~ 

~- - - ----- ~ ___ A __ ' 

7' ",""Nm _ m,!!!!!!!d' 7% Li.~ "'"u_ 



l~ ------
136 31 
I-~ ----~--

-- ---- ------ ------ - .. -------

-~~.---- ---------_._--- ------

rED FRO'" TJ-E ORIGltUl--:15~T~;-'---' -_ .. - --------.. ------ -- -- ----_.,---
i 
r--~·--

i~ -- --
- .. _-_.--------.----- -------------

I LOS SLE SSt. R R AY ORIGINAL "AGE IS 1'- ... - ---- ---------.-.- "-"-- - --- -- ~- ----~TrY---- ---
~ FT RADIUS WIT~ ~D ATMCSPhERIC ATTENUATIO~ 
kJIo.ER .A,..O DIRECTIVIT-yt1:MPUTATIONS'---- . -- - ----- - ---- .... _.-----.----------. 
[ 
r~--'~ -------- ._-----.. -- -- _.-
~ 90. 10'. 110. 12~. 130. 150. r .-- -- -- - -_.... .-...... . 
I 

~ IG9.8 108.6 112.4 113.4 113.6 109.6 

~ <;0.589.7 95.0 95.3 99.2 10.2.1 
• 94.0 91.B q6.7 97.2 IJO.2 102.1 

---------- ----,,-------

r- 96.3 94.1 -ciif:-7- 9-9 :e--Toi •. o--r6f;1------~-----·---·-----
~ 94.8 95.2 98.B 100.3 102.5 98.0 
r- '95~9-~6:S'·100.4 -fb2:c 133. 5 ~4. t 
~ 95.9 94.9 99.5 101.5 1)2.4 94.4 
r-S/~·296--;Z- s9.T-lo2.LtTo3.0 s5':5"----

97.5 95.2 1Cl.4 102.9 103.7 95.0 
» S7-.~- 96:--( TCO •. 2--r6r~-4- 101-:1 94-;'6·---·-

~9.4 98.7 1CO.6 102.1 111.6 92.1 

------------------

'-. -S6-.~96.9 99.1 101.3 99.4 93;3---" 
I 97.3 95.4 ~9~3 99.6 98.8 91.4 r- -S-fl.5 94.13 98.898.8 98.1 9~1~.:.-,5::-------------------------

; S4.8 93.3 98.2 98.3 91.2 90.5 
r--94 • 1 9.Z-:-7-s1:6 - s 7-:1-95~4 - 8-a. (,- -- ----- --- ---
I 98.3 96.3 100.6 101.0 99.5 92.1 
r-S2-;8--9..i:5:'9-C;4-:6-95:1--9~2.9 - 87:1----- --t---------
I S3.5 92.0 95.3 94.S 92.8 85.1 

96.1 94.6 98.9 91.6 95.9 85.6 
S3.9 92.2 95.6 94.9 93.4 84.2 

1-94.8 92. 8- S5-:1~9 S-:S-·94.-Z- 8-=-2-. -=-8-------------------------
95.2 92.9 95.6 95.1 94.2 81.1 

r--92.9 90.7 92.1 92.5 91.9 71.8 
I 92.B 90.9 92.5 91.8 91.3 77.1 
, 92.2 q0.4 92.5 91.8 90.8 80.1 
~ SI.0 8S.9 93.7 93.1 92.8 85.8 
r--:es: ~89 ~Z~6-. ,- 9 6:-4~6:5'- 96.6---

--~.-------

-- ------------------
£O~D..OUX FRAME 2 



-----~--- ~*'~~~~~.~~~~~~~ 

----------1 

.J"PL lOSSlESS DATA AT 1)0 EC:C"!.~AQtu~. __ . ____ . __________ , __ ~1 

,,_, _____ .____ _ __ . __ ,;.. __ ~S_~_ GT~ ~,~~INE !fS_T__ 1 ---, 
~lJlK AB~~R~EP_.IN~E..!. ____ _ 

3000 FT. PUN~AV CONF. - -~~.- - -- --- --- ------.---.-
ENGINE ALeNE TEST ------

REACING ~U~BEPS = 38 39 40 I 
. \ --- ---_._. --. _._......" 

, 

CONFIGURATION NC = 300 SPEED = 3377. RPM PI -------1 
TE~PERATURE = 51.0 F R~LATJVE HUMIDITY = 63.0 PC ----.--- ~,-- ~ ----- .----. ~--- ---

900~ ~ICRCPHONES - lOSSlESS DATA 
- .. '. _. - .~- ------

~JC II 13 14 15 16 17 

R O. 17. 31. 43. --"-'" -.- .. ------.- ---.------ --. ----_._------------------: 
T ... ETA ~ 90. 

--' --- J J 90 • 90. ge • 90 • --- -.- --- -~-- -

Z 1 l6. 98 • 91. A6 • Bl. - -"-- ~ =-~--.,,- - --_.-. 

DISTANCE 91. 85. 82. 
,- ~ 

-. ~HI...I I 
INDEX FREQ 

o. 11. 22. 31. 39. -'---- ----- .. _------_ .. _--
j 

- _ .. ,---- .---,~----,----------, 
L 50. 91.0 90.G 89.4 90.2 Sl.2 "--1 } 

~ 63. 92.3 93.e 91.6 91.2 93.3 
3 . ,. 130';-"'93. 5-'93~ q4 .1-'-95;2-S-~r~-e-
4 100. 92.0 93.2 93.3 94.4 S4.0 i 
5 125. 93.0 94·.-7~94.9 95:4'·- C;5~3'--------
6 160. 92.7 93.~ 94.8 95.2 95.5 
., 2JO. 93.3 94.~ -96~1· 9£5 s6~1---->--
4 250. 93.7 94.t 96.3 ~5.~ S6.8 

l --_._-------] 
~, "--9 --[3[ ~f;- -- 92 :-8'-' 94. t 9 s-:if 9-6:'2~ 1 • a 

) 10 400. 93.0 94.1 95.8 96.2 ~6.5 
1t- 5~O. 93~2 9~f.4- 94:3-"96.1-- ~6.4 
12 fJO. 90.5 92.8 94.1 ~6.1 ~t.4 1 
13 SOO • 9 o. 7 93 • 5 9 1;; O-~9 5~ ~- c; 6 .-2 I 

___ ! ~_l_Cl~~ 39.6 9 1 .6 92. 1 ~4:..::... 3;;--C;~4;..;.=-:8::----+----------------!lJ.i 
lSi 1250. 89.8-:)1.2 91.4-93.3 S4.1 I 

16 If 00. 94.3 ~5.2 95.~ ~5.7 S6.8 
-- 11: 2COO. 87.4 88. e~ 8(i.3- 9()".3 'C;1;2-

18 2500. 81.4 88.~ 88.8 89.9 90.7 
19-:-- 3150. f39.9 91.-~- 91.-i- 91-;c;--.;3~·2~----------------
20 4000. 81.1 89.5 86.9 90.2 Sl.3 
21 50JO. ~~.4 90.2 89.~~9~0~.~~~~S~I-.~8-~~~-~~--------~--~ 

22 6300. 88.5 90.7 88.3 91.2 91.6 
-----23-- 8000~-- '·85.if-89~-85;~--'8-9.~O.1 

24 10COO. 86.3 89.3 84.3 90.C C;C.3 

-- -~:-~!~gg: -, :::~'. :::~--:i:i-~::: -~::~--- j 
·~~O~:-P-liC-C-O~-·---~-~:~~-::::~:~~·--l~~~:~~~:~lT:5~8:~:~--------------------------------~.i,. 

IOl,J),j)JIX-FJ*:l, D~~~_'c--II'------------ 30 _ 

L ... ---' _....0.-..-____ . -, -. -.. :I 
. .~~ rl srrae#cir"=$~~ ... _ .. ~ _.~~. __ . ___ ~.~ __ .~ _~ .... ~ _. ~_"""_""'" _. _. ~._ _~ ___ -.< r. 



__ .~ ___ ~ ___ -----_;00_1&----_0_-_--______ .. 
---- -_._------- ---- .----.--. - -

----~--------------------.------------- .. - - -----

r 
! r- -

L--I 

ORIGINAL PAGE IS 
OF POOR QUALITY 

---.-----.-- -- --,._.- .~._---.- ._----- -- --_. -- - -'. ----.-.- .----... --

t~---4-0---.. -_-,----~~~~~~~-----.------.---.-----·-------.--------------.=--.-.. -___ ---_-.-_.-. --_---.-_-_-_-_-.----___ ~-___ -.---

I SPE.~D_::~~rl. RPM _. ____ _ r-
fTI VE Hlj~IDITY :: 63.0 PC 

b , r----- --. 
r 
! r 
; 

PERCENT SPEED 1~2}_' __ 
~ ~ ~.Q~_ET E R :: 29 • !!._(~ HG X rt---'--'/, __ ._6._S1___....Y _ ___ _ 

._----------------

. -.-.---~ 

._.----------_. 

-- ._- - .. ------- .-.- - ----
______________________________________________________________ • ____________ n _____ _ 

--. --_._------------_ ... _- ---------

S,S',. 17 

30 

: 

, 

I 
1 

~ 
I 
I 
j 

I 



, 
I 

" DATA OF 

, 
_._- -- -----------....;; 

RE~C~~G_~ __ 3.~~ _, 3q _ __ 49. _____ ._ .. ___ ...... 1 
1 

QCSEE' O'TW -EFfG'iNE-1EST ------ - ----- -----------------"l1. 
PULK ABSOpeER INLET ___ . _'. " ____ . _ 

-
SURSET NO. 427. 17. 

3000 FT. RUN~AY CCNF. 
ENGINE ~'=QNE_IE.~J_. _. __ . _ ......... _,_. 

ORIGINAL' PAGE IS 
OF pOOR QUALITY 

.----.. -- _ .. _-.-_ .. _- '- -- ._-- ---'" . -- ~I'z::.----·LCS Sl"E' S ·5---" it"R"""T 

;:::-iva I/~ I'"LRA.I¥' DATA Af 100-.-0 -F T RADIUS- WI TH-"fo-- AT-~-CSPHi 
(FOR POWER A~O OI~ECTIVITY cc~pui 

-1::s?J(;JN6'" C~C~IJII' i1lcttoRt-JWe:s----· .. ----. "- ,- ---'l 
'MIGCrf ~;60. -'-- 9 C'. . 120:·"---'" - '" 1 

i 
CO~PUTEC oAspl 10A.I 11~.7 116.4 -- '--", ----.-.. --'~'----l 

i 

--~~-.~-~,. -~,---~-~,--J 

) 

) 

) 

.-------- ... --.. -..• - ---_ ... _-_._--
) 

---.~ .. ~~-__ ~_-==-_._-___ ~~_.-_~. -----3-' -----ft 

] 
FOLDOUT. FRAME I 

---------- ----



-~-~ ~-- .--------------------------------------------~ ~----.-.- .. 
39 40 -- ~--~-----.---- ----------~-- -.----- -.-.. ~----------- -- -

~ 
! 
t-
~ 

cCj~F' IGUP. AT ION NO 3 00 
SPEED = 3377. RP~ 

----.- --- ... ---- PERCENf-sPE·ED---·~·-cfo_:o-

I I --------- ----- --.---~- .. -----~ - .-. ---- - ~---

-! -C-CS Sl·t s -S---~ R -R A Y -----. -ORIGINAL PAG;"~-'--·~-----·-· 
[, .-0 -r: f -R-AD (us· W I TH~~-O---At~-CSPHE-RIC-A TTEt-JUA-TI ON- -- - - --- -DE -Peon--QrJAtfTY -~----.--.~.-
~ POWER A~D OI~ECTIVITY C(~PUTATIONS) 
~ - _._-. -.----- ~ .. ~ -~-~---- .-. ~~.--~ ~--"-- --~~ .• - -- -- -.-- -~--~-- - ._------ - ---.. - --~ - -- . -.- ~~. .._-
L ___ _ ------ -----------.-~. ---,------- '.-- --l _________ ... ___ . ______ ..... _ _ ______ ~ ____ .... ~ ___ ~7 __ • ____ .. ______ ~ __ ._. ~ _ .. ~ ___ _ 

l- .--- -~-- -- .. ---- .. ---------.. ----~---~-.----- .---- ~-- -~- -.- ~-- ------.-.-~ --.. --- -- .-.---
I 
! 

-------.. --

---.-------- - ---------_._-

---- ~-.-~.--- ---------_._------_._------------- -----

------~ ... ---- -- -- - -------

--------

--- ----_.-

---------------------- ---------

J\ 

lOLPOUT FRAME :I 

L~ .. ----
- .~" - ~-"'.------- .. 

_. ~ • f _ . 1 

: c:: 

o 



I 
I 
i 
I! ; 

I 
I 
f 
i 
II 

) 

) 

) 

) 

) 

) 

DATA OF 

'~----.-~ .... 

17. RE~rJ~~S---38~~---4~~=-- L~=4 
427. SUBSET Nf. .---.- -.-.--- .. --- ------ ---~-- 1 

- - - -- - - -s'j i- CE-fifiELS ~AVE REEN Sl:8~TRO:-=-:~C~T::-::ED"FRO" THE OP IGINAl DATA. "J 
QCSEE CTW ENGINE lEST 
BULK ABSORBER INt ET ----- - -.-. ---- ---, ---------.--. ---l 
~OOO FT. RUNWAY CCNF. I 
ENG I NE ALONE TeST . . -- - - - -- .--.------ -.- - - -

.~--'-----. 

ORIGINAL. PAGE IS 
Of POOR QUAUTY 

ANGl~~" o. 30. 50. _6Q. .. __ 70..!..~O! ___ ~~}0~ llO.! 120. __ 130~ 
1 

CO~PUTEC OASPl IJ1.0 104.1 104.q 105.1 10~.8 101.0 111.6 110.3 112.5 114.~ 114.1 
._. - - "- ~--.-. - -. - --.-~---~- ----- .. ---- ----"----

BAND FREQUENCY 
-----·1---:~"5-0--0-83_;3----~r4_;e-~:_o_rr.o 89.1 88.1 "2.5 CJ2.2 94.3 97.1· 99.a 

2 63 86.8 86.5 88.3 9C.5 91.5 90.0 96.2 94.7 95.5 98.5 101.2 --r--- -, 80' aA.~ 8 - 8S".;-- 90.0·' q 1. 5-·- q2.5-·cr~(~8---CJr.3-96:-5-C;·e. s'loy.a r02:1 
4 100 81.3 88.8 88.8 91.2 92.8 92.2 91.3 96.5 ~8.5 101.2 10~.~ 
5 .. 125-

d 

On 88.9 89.t- 90-;-;- 90~ 1- -93-;i+--C'fj-. 2-s1-;Z-cn-;-tTc-o-:-o--DJ2. S I 03. ~ 
6 160 88.0 88.q qO.7 ql.7 q3.4 q2.5 Q8.0 q6.2 q8.2 103.4 Ig;.1 

··----1~--- 2~·-86;9-90;~T:U-91.0 --QZ;,- 93.4 ~S.4 ~A.O 100.0 103.7 1 • 
8 ,250 88.5 89.0 90.1 92.1 94.2 95.0 ~8.0 96.1 102.0 103.9 104. 

------.q----- ~15- - - 85-. cf 88.9 qC-~9- (P;-.-4-q'5.1-(f4-~y--q'8.4 91.6 99-~9 104.1 102.1 
. to 400 84.6 88.6 91.2 92.4 94.9 9~.1 ICO.7 99.4 101.4 103.t 102.] 

--~11 500 83.6 81 ;6--91. 4 94-;3-- ~5-.8-'96.1 9ii:-6-9'8:-~9-;q-nj3-:~rOO~ 
12 630 84.3 ql.3 90.3 91.9 94.9 94.8 ~9.8 98.1 99.9 101.8 99.@ 

-- -13 81l0--S4.i-S6.5 89.3 90.8 94.6 94.3 98.6 ge.0 lCO.5 100.8 '-99-:1 
14 1010 81.2 86.8 ~8.1 89.1 92.3 93.2 91.0 95.8 9S.8 99.5 9~.( 

-~l~f- -1250---93~i---8'8.1~ Scf;7--eq.-t;-ijI:_z--91.6 96.4 94.1 "6.9 98.2 96.1 
16 1600 102.0 96.1 98.2 95.0 9~.O 96.8 ICO.O 97.3 ~9.6 104.C lOC.! 

--17-- 2:)00-·--·9T.6--8B~3·-F3'9;-6-·81f:-3--99-~'8 90.1 SIt.8 9-2.9 94"4-96-~4--9q 

18 2500 95.0 91.0 SQ.l 88.8 90.8 90.3 S5.0 93.5 95.0 ~5.5 94.~ 
.. ,._- iq····_·--3150··_· -99~IH·'95:6-"'94.0-C;2:-5--93.1 92.3 ~7.3 96.3 98.7 98.7 97-:1 

20 4000 94.0 90.5 89.8 88.8 90.5 90.6 ~5.3 94.0 96.0 96.1 95.i 
--- .. 21-' 5')00 95.3' 9T.8 -9r~:3 . 90-:1'-- cfF.3----"91-:-6-~6. [ 94. 4 «;-5;g-"96~3- ~5;i 

22 6300 93.4 90.4 8~.1 88.1 90.0 91.1 96.4 94.2 95.4 95.1 95.1 
"23- 8000 9i.4 81.4 81.2 -86;9--8',-:e--88.8 9it.3 9-2~1 93.1 93.3 93.i 

24 10000 90.4 A6.0 86.1 86.6 86.1 88.0 ~4.3 92.0 ~2.3 92.1 92.i 
25 125()O 8~.4 83.3 84.0 85.0 84.1 81.4 93.8 -90.'9 92.4 92:1 92.1 
26 16000. 88.3. 82.0 82.5 83.9 83.9.81.0 «;3.3 91.2 93.9 94.Li1J 

.,- 2"--- 20000 - -. aQ.1---85-:-rS6 :'z--ar;t;-- 81.4 "88.2 97.1 97. 0 98:Z-q~2 91., 

I 
G~ ----------------------.--. ------------~-----""...=..:=------___iI 

-~--------------- ---,-~-- .. -------.-------------------"!i! 

FOLPOUT. ~RAME I 
-------------.. -. -. ,-.--------.. -----------------'----------~ 

---.-------~-------------------------.--------~ 



f -- -~----- ------
~ 39 40 r -- ---- ---- -.---- --.---- --------- --------------- --------

fie TEO"FRO., THE OP IGINAl OAT:-::A-.-------------" 
f r-- ________________________ ~9NFJGURATlO,.t~O ___ 300 __________ _ 

SPEED = 3377. RP~ 
( PERCENT SPEED = 90.0 r - - ----------- ------------------------- ---
! 
i 
r'~- 0 S S l E S S A R RAY ----ri:':~b~l PAGE IS "0 _____ -· --- -- • 

[-------- ------------ --- -----------------OUAlfJy---- -------- --
p.J FT RADIUS WITH NO AT~CSPHER[C ATTENUATIQN 
R PC~ER- ~N(j 'biRECrfvlty-c (MpT,ffAT IONSr---------- -- --- - ----.------ ---------------------

I 
r 
r 
~o. 90. 100. 110. 120. 130. 150. ---

_._---------- ---._-- .-. ------- -------

r.T n.5 <)2.2 94~3 Cjf-;( 99.8105.7 
l 

~.o ~6.2 94.7 ~5.5 ~8.5 101.2 104.3 
f~8 -q7.3 96:-5--ge:5·lof.-(fTo2:"STc-l.a 
!.2 97.3 96.5 ~8.5 101.2 104.2 98.2 r. 2-- -c; 1-~ 2--9-..,-:-rTc-cr: 0-10-2 • c; 103. 5---~7.-'-4 -----'-.-----------------. - --------
!.5 98.0 96.2 98.2 103.4 104.5 97.4 
r.4 <;8.4 ~a.o 100.0 liB.1 103.5 ~q..--------------~ 

i.O ~8.0 96.7 1C2.0 103.9 104.7 96.4 
f.1 9-~97.6 99:q--fo4.1 102.7-95.6 
:.1 1CO.7 99.4 101.4 103.t 102.1 94.4 
1.1--99.6 9-S:-a=-s c:f~-qT03: f'-To O-~g 5-~3---;-------
;.8 ~9.8 98d 99.9 101.8 99.8 94.3 

----------- ------ ---

1.3 C;8.6 98.0 leO.5 1dc~99.1-93-.-=-8----'--·--------------------
,.2 <;7.0 95.8 <;8.8 99.5 9<;.0 <;2.2 

~~-7--~~---~-------.6 C;6.4 94.7 ~6.9 98.2 96.4 89.6 
.8 1CO.0 97.3 ~9.6 104.C 10C.5 ~2.6 
:Y-C;4:-a-92. 9-94 .~9 6-. 4--CjS:-3--8-8~-' "1' 

~3 C;5_.0 93.5 95.0 <;5.5 94.3 86.5 
:- 3 97. 3 96 • 3 98 • 7 98 • 7 97-:-S-81.5'--' 
.6 C;5.3 94.0 96.0 96.1 95.3 85.1 
.6---~6;'l-94.4 ~5~-96-;395;_6-'-83;6--'---' -----

--------- -,-----,-

----------------------_. .1 96.4 94.2 95.4 95.7 95.7 A2.2 
~8 ~4:T92~1 93.1 93.3 93.6 79.0 
.0 C;4.3 92.0 <;2.3 92.7 92.6 77.7 
.4 C;3.8 ~o.q 92.4 92.7 92.4 8-:-1..;...-=-1-----·-----------'--~------· 

.0 ~3.3 91.2 93.9 94.6 93.6 86.3 

.2 !~7.7 97.0 «;8.2 98-;2 Q7.,,-··-Cj7-.-::-6--- -..... ----~-.-.-

-----------_._-- .-----

, ________ .=3=:::~~ __ _ 

'; i 

I 

o 



... 'J 
- 1 

$Pt... LqSSLESSJ~~TA_~T lqo_ FCCT RAOIUS ______ . ______________________ ._____ ~ 

QCSEE CTw E~GINE TEST -- I 
----.- - - - ----- ••• ---.-. -------- •• -. --- 00 ______ ._ ._- ---- -- --------ii 

AULK ABSOPBER INLET 

3000 FT. PUN~AY CONF. -- ----_., "--- ----~-. i 

_E~~_~~ __ A_~_C~E_~~!_._. ______ ._. _______ , ____ ___'!~ 

READING NUMBERS = 41 42 43 I --------- ---~- -. 1 
CONFIGURATICN NC = 300 SPEED = 3564. RPM Pi 

__ ._ ..• _______ TE"1P_~ p ~TU~.e..= • __ ~.2~~_~ ___ . __ • _R ~LA TI VE hU~~-;~ ~~ .~-~.~.~-;~.- -'- -l 
ollll1Zl/ttIf" I LA1'J£ - BCC~ ~ICROPHCNES - LCSSLESS DATA --- - -- - --.,.., .~ .. -- - --- --.-

II.IC 1# 13 14 15 If 11 

o. 17. 31. 43 • 54. 

, 

______ .--J 
I 
i 
i 

THET~ 0,S 

z 

90. <10. 
.... ----- -------- -----------

90. 9C. 9C. ------------ ---------;1 
86. 81. 

~ DI5TANCE 91. 85. 82. 83. - -- -- -- . -- --- -- - ---- .. ----_. ---- --- ----_._---- - - ----._---------
o. 11. 22. 31. 



--_ .. _---------_._----------
---.----_. --_. - -'---------------

-.... -.- -- .. _-_ .. _-- -.---.-- --_ .. _ .. _ •.. _- ... ---------------

~-.. --.-
t 43 

---- .. ~-.--.-.- -.-_._--
r .---~~------- -~ ------. -.~ - .. ----

~_ S~EEQ.:._?~~.~~ RP~ __ . _ ... ___ ~.~~~E_N_T _~.~.~E2 _____ 9?_ ~ ___ ./d;K._.(tf~7tL_ ~ .. _. __ 
II V E "U~ I 0 I TY = 6 J, __ C_p_C _____ 8_A_R_O_"1_ET_E_~ _= 29 _ 33 (N He; X 1'1 ~! __ ..::...~7J'..;:.() __ 

'.4 r 
I 
I 

-- . .-_ .... _--------,- ----.- - .... -.---. - --". -.- .. 

t r-
l 

---_._---- ---------------
,-.,.-~ ... _-----_._---... _ ... _-_. __ .. - .... _._--

r .---- ._- ----.------.--.-------.---.. -. ---------_. -.,. _. "'--

I ._----------.-----, "---
-_. -_._._------- ----- ---.,.---------

----------_._---

r-------------------------------------.---------------------------------------------------------
--------- ._-----

------

--------------------------- ---_._----

-.--. -----------

-~.-----

-----------------------------------------------

33 
FOLDOUT FRAME ~ 

: < 

o 

1 
I 

I 
I 



I." 
f 
I 

I 
! 

I 
I ' 
~ 
t , 
[ 
t 
I 
f 

, I 
j 

, 

~. 

\ 

--.... ---.-.~_._~----_---: -, ._, -. -_iiiIIM_i __ a_I\IiIa_~IIIIIIIII!II£'IIIIIII'. 
_. __ . ~ - .. --.-.- _._-._----_._---_ .. _._.- ] 

--l n4T.4 OF' 427. SUBSET NO. 

CCSEE C'T'W ENGINE-iesf--- --
PULK A8S0RBEPINlET . 
30CO FT. RUN~AY CCNF. 
ENGINE ALGNE TEST 

43 

---.---.---- ~ .. -~-- ~ 
; 
i 

'---'---_._--_. -----------' 

j OR'=~~ ~~:~~~-... -- --.- .... "- -------- ·------;5-fJz; LOS S L E S S A R RAY . 

OF - . --. nYa vlI7'- f/t..AuC .. DA TAAf-'Too.O-FT RACtOS~ In'-NO-Af~cSPHER 19 
(FOR POWER AND DIRECTIVITY CCMPUTAT, 

~:rr' c~~r MI;/2~.P'I';~;;-- .- . .,'--- -··-·--·-----l 
ANGLe..,~:·-9·C-: . 126 •.•. ------.--. -... _. ______ . ___ . __ .. __ .. _. ____ d __ ~ ! 

COMPUTED OAS'PL L09.0 113.7' 118.3 

-..,.-- ... -- .--~ 

) 

) 

----- .. _ .... -- ----_._ .. -_. __ .------ ---_._----

-'---' ----_._--
__ . __ . ___________ T---____ --=3=--~ _____ ._--l!! 

- .. --.-----.-.-.... ---.--. -.... -------------------.----------------;ii 

F0LDOUT FaAMm I 
-.-.~------.- -_._---_ .. ----------- ----.-~----------------~ 

._ .. -._--_._----.- _._._------



" ~ .,.-. ____ -.---~-_"!"'--------------IIiIIiiIIl-_ .. 
----_.- - .. -.------

42 43 r-- ---. ------_ ... _----.... _- ._----- ._----

r 
r-··-~-· .. 
* !---- -- .. -~~ ---.-.. -.-------.~- ~-.-- .. 

t QRIGINAL PASE IS 
~ LOS C; L E S S A R RAY OF POOR QUALITY 
~Ft RAC-IUS-m-I·CNd-Af~CSPHERtCA-rtENuATf(jN--~--' -.-------.- ... -- ... ---. -.. -' .. --.. -- "'-" -.. , ... 
~WER AND DIRECTIVITY CCMPUTATIONS) b-- --~ -' ~-- -_ ..... ~ -- .. --- -- - -.... -- -~~- ~- . -.-. -.. -~ -.-.- ------.-.- -. -- -' -. --_ .. -- ... ' -----
t , __ ,-, _c# __ •• __ • ____________ • ____ ' __ ,_ -_ 

L_~. ______ ._ .. _____ ....... ,. _____ .. __ .... _ .. _ .. __ ,~ ___ . ,_. _______ .~._~._~ ____ . ____ _ 
f 
i -.- -.. --. _ .. _------_ .. _---_._----. - -'- - --_ ... ------' '-'''--'-'--- .. - .... ~ .... 
I 

-------------- ------------_._----- - .-. -----_.- -' -,- --------, .. 
1_' ______ . ___ .•. ___ _ 

'--"~'--- ------

--------_._------ ----.. .------ ----- .--.----------_._---_. 

-----_ .. _._-----------
-----.- .. --. -----.---.. 

------- ----- ---. -._._--- ..... _------------

----- .--_ .•.. __ .•... ----------

-~------------

---------

------------------._---_. ---

------------------- -_ .... _ .. ---------------------

-------_._-------------------------------------------------------------

_______________ ~~3~ _____________________________ -

FOLDOUT. FRAME 2. -

--,-, .. ----.. -~-. --.-----~-..-.,.-~~--,-.. 



I 
l 
\ 
I 

) 

) 

') 

, 
) 

) 

) 

} 

) 

) 

OA T ~ OF 421. SURSET Ne. 18. RE~CI~J.~_S ____ 4..1_ . __ 4_2 ___ 't~ ___________ . __ _ 

SIX DECIBELS 
CCSEE OTW ENGINE TEST 
BULK ABSORBER INLET 
3100 FT. RUNWAY CCNF. 
ENGINE ALONE TEST 

_ _ . ____ .. . __ . _____ .. ______________ ._ I 
~AVE BEEN SUBTRACTED FRO~ THE ORIGINAL DATA. I 

.. -----.-- .. --- --- .-------.----.- ·---------1 

" :' ~ 
---------------------------------

ORIGINAL PAGE IS 
OF POOR QUALITY 

_ ,S P t- _L __ O_~_$, l,~_ S _S _, __ A,_R_~, ~~_ 

Ft.. '1D Vir(/. :n.~~OATA __ AT 100 •. 0_FL_RAQ1U_S_~JIH_.~() _~:r,..,C_~~J:iERJ 
(FOR POWER AND DIRECTIVITY CC~PUTATl 

. - _.- ._---_.- -----------~~-~------
ANGl~~f" O. 3C. 50. 60. 70. 80. 90. 100. 110. 120. 130: 

.... ...." ~ __ 7_ ---- .. - --. - .-.. _- --~----
COMPUTEe OASPl 102.0 103.3 104.1 106.2 107.8 109.2 113.8 112.7 114.7 111.0 116.~ 

-- -- - ... ----.- ---. ----- ------- ---~-

BAND FREIJUENCY I 

1--" ... 50 -86:-0- a6:"3-ae-:-:f- 8 <i:-89cf:Z--90.0 96.3 94.2 94.3 99.3 102.t 
2 63 ~8.3 88.2 89.2 90.1 91.7 92.0 ~7.0 96.0 «;9.3 100.0 103.l 
3' 80" 90.0 g9.S- 9f.1' 92~~r 93~-1-9t;;"8-t;9~-l'-98~2--C;9-.8--10~3-·n.r5~ 

4 100 89.8 89.3 91.3 92.5 93.5 94.0 99.2 97.8 100.2 103.5 105.] 
c; _ its - 88.9 90.1-- 9-2.4 -9 i:~'- - 94'~ it --9-4": (j---g9 -.-0-98~5-i 02.4 10 S. 7 1'06.1 
6 160 98.1 92.0 92.2 93.5 95.2 93.5 ~9.4 98.2 101.1 105.4 106 • 

.... ---·-f·-- .... zcfo- ·"'-·iH:s- 92:5 92.5 93.-~4-:1 96.4 lCO.9 99.4 102.1 106.2 106.! 
8 250 a8.7 90.7 92.1 93.7 9S.7 96.9 S9.9 98.4 102.4 106.4 106.1 
q 31S r:J6.9 90.4-- 92.1 95.6 97~'2-9-5~6---c;-cf.6-io(r~-2Ioi~106-=-4-T64.~ 

10 400 84.6 90.1 93.9 94.6 9f.4 97.6 lC3.6 102.f 103.1 106.4 1J4.] 
11 500 93.8 88.9 93.C· qS.-9-'96.-r--q(.f.4-Io3~8t"of-:6-rJi~105--:-g loi~'l 
12 630 83.6 88.1 92.3 93.4 91.0 99.5 103.4 102.3 102.8 104.4 102.d 
13----' 800' .--. ~3 ;"3--- 8Y:6'''9"i ~ 6----93 .O---q6-~·1-"··9-8 ;8TbT:5c;9":BTo i:TTtr2:-"f15T. e 
14 1000 ~3.9 ~1.5 90.8 91.8 95.0 96.1 99.0 98.0 101.0 101.~ 100.~ 
15 1250 '81; 4 8'a'.Q--90;2 --9 r~ r- qt~ q-9ii-;-1-~1.1-~~6-"99.1-IO():-2--9/-;4 

I 

16 1600 94.5 94.7 92.7 94.3 94.2 91.0 ~9.0 98.5 102.2 103.2 9~.3 
l7 2300'--"'· QS.4 8A~·4-88.q- qO~1-'·9[~-3-93~o-97;·1--95;-6-98-:3-99.691-.~ 

. 18 2500 81.0 86.8 87.5 88.8 91.3 92.3 ~1.0 9f.O 91.5 91.8 95.i 
---::-19--~3i5-(f'---- 90.-5--89-;6--88:-8- 90.0 91.3 93.0 98.8 98:3 100.7 99.5 '96:1 

20 4000 87 •. 3 86.7 81.2 88.5 90.3-"92.2 91.3 96.5 98.5 98.5 96.1 
215000" 81.3 86-.-3- 81:6- e9~T' -90"-'69'2.8 98.2 97.0 98.1 ~7.5 95.3 
22 ~300 85.4 84.8 85.1 88.6 90.0 92.1 98.0 97.5 98.0 98.0 96.d 
23- 800b 82.5 81.8 ~2.2- 8S.8" ei~'5---89-;9--96~-b-·~f!r;4-95-.1- 96:-i-94-~q 

24 10000 81.2 80.7 81.4 85.3 87.1 89.1 95.6 94.6 95.3 9f.G 93.3 
--ZS-12500----78.9 18.0 19.2 84.3 84.188.3 9S.0 93.6 94.495.292.1 

26 l~OOO 19.2 78.1 78.8 83.2 84.2 87.9. ~4.~_3.8 S5.8 ~~!.!..._9~..J 
--2''--20000-'--- 88.1---aQ.'t-ss:·ff--s9.o---aq:;e-S9.2 99.3 99.1 99.1 100.E 9-;.1 

_ .. _4_'_" __ 

.35 --.. -----.--------------------
-_. - _._--------_.-._-------------------_ .. -

.. _-_ .. --,--- ----.---- ._------------------------------...;;; 
lOlcUO.UX F~ I 

------------ ,._---_._-_._------------------------..;!I 

- _._._---------,----------------------------'-'-----'!'I 

k.-.\fM'_-......-..... __ .. -;..L-~"~, ~·'.~:':m5~t &,.=_"_~_'",~=c,c~,,~.'''' ~c ... 



- " .. - "-" _. ----....---.---.--._-----_ ... -----.... , 
.~ - -- ~ ~.- ... -.-- ---..,._._-.

I --- ----.- --'--- _. - -.. - -"-.-~ 

L .. __ . __ ... ___ .. _. ___ . ____ _ -- -.-._--,--".-.-
':TE:fi FRC·" THE ORIGI ~:Al DA1A. 
I [" -'-~- ----- --. . -

L __________ _ ,----,,--_._,------------, 
ORlG(NAlPAGE ES _ J-_ G _5_S L. E ~_ 5. A~JL-R ~.y -- .- .-.- - --.- - '--'-QFPOOlrO:!AUTY .. 

l m fT !RADIOS 1iITiH NO .AT"CS:PH:E!~.I'C A1TEN1JAT{,O'f 
r~'C~"f,R- .A:N~O!ri~iEtl1VtiY ct1iptJfiTttJ~NSj . - -- .. -

r -_.'--,---
, •. __ 90,. HHl._!1~!_12Q! 13:0 __ .1,2J •. 

,2 113.8 112.1 114.1 111.0 116.6 113.5 r·------ -.-- ---.-~---- -- -.-... -- ... '--
(0 '9,6~3 94-.2 94.3 \q·~.3 10,2 .• :0 l'C'8,.'S---" _ . ..--- ... -- -- ---.-----~?-

~ ~1.0 96.D SS.3 lOQ.C 103.1 le6.B 
~-::'i9:r-:li8: 2--:;~_:_.~-1:cl. 3' 105':8 teL..::2 
~ ~9.2 91.~ 100.2 1~3.5 165.7 100.2 
O--:§'9,.~G- '9:e~5- 102,.4 liC;~.l 106,. 2 ~-:9~ 0" 
~ ~9.4 99.2 101.1 105.4 IJ6.1 9~.2 
lift U:O .. -9 99.4 10.2.1 ,[06 .2~ 106 ..• 5 9'8. 1-"--
9 ~9.9 ~~.4 10l.4 lC~.4 106.1 ~7.9 

-... -----. - _. ----

& - IS'9:.\6 -10b:21 rJZ .. ·4 -i;Q6~4' la.4~:2-~91,:6 - --~-.- .--~.- . ____ '--r._, 

, lC3.6 ID2.~ 1~3.7 In6.4 1~4.1 96.~ 
r;-Itj"3.:B-I0:f,.6-1Ji.~~4-105,,'9 ltjz:-~r- -96.c:;l - ---- ----- -.- --- -'--

---"~---

5 1 'C3. #t 1.02,.3 1 '01,.8 104,.~ 102,.:0 9=-5:.-,.-:;;6:--______________________ _ 
5 11)1,.5 '9'9 .• '8 1~2.1f:6~2 .• f 1'01::6-9.6.'1 
r?9.:O 9~~() l:Ql.'O .!"Ol~! Hl~!''5 __ '95.,? __ .,-.~ __ _ 
L 'S1,. 7 96 .. 6 '99.1 1,0,0 .• ,2 '91,.9 '92 .• 1 
• 99 .• \09 B.5 1 '0.2. 21<03,.29<;,. '3 '93. '5 
• - ..... 91.. ~~95 :-6---::9:8-: 3-9'9 :T-:91:6--;-90 .• 9·-----·" -------- .•.. ----- -- ,-_ .. 

I S7.0 9£.'0 ~1.5 Sl.8 95.7 ae.2 
'98,.=8 i98, .• ~ 1;C'O .• 1 '9S1.-5 -%:~8'B,.·>.2~-------------------- ,----..;...-',. 
~7.3 96.5 9:8.5 98.5 96.1 56.5 

-I -se.2 '91..',0 '~13 .. r-:sl.5 '95.3---'8'(;';9--
91.D 91.5 9!.O 98.Q 96.' ~4.3 

--------,------------ , .. 

- ---t- - -------.-- ...,-, . ----.-'---.----, ... '.f- .--" .-. -.,----' •. -.-.- ----. -_. -. 
I '96.0 '9'5 .• 4 ·C;5.1 ,9.6 ,.19-4,. '0 :a ..• il 

~5.6 94.6 ~5 .. 3 s~., 93.3 19.D 
-=---=-::.-=--=~~--------------------~-95.9 ~3.6 ~4.4 95.2 92.9 81.2 

~'.9 93.~ S5.B 9~.3 95.1 ~6.6 
- '99-.~9Cj.1 '<;9,.1 10\O:E-:9'C;.998,:1---~----"----· 

,35 
r ____ , ____ _ 

I 
J 



.. 

I 

-'~~, ------...---.---------... :S!IIi' _~ __ . , 
SPL If:;SSLE'SS :DATA AI_109_ fr:.9~ ,RA[)!~S __ ,_~""_ ,_ 1 - --' -'-----l 

,R 

T,t-£TA;ls 

I 

:>1 STANCE 

QCSEE OT~ ENGINE TEST ---------- ------ -i 
BULK ABSC~BEP I~LET 1 

----
3JCO FT. RUN~AY CONF. 

- - -- --' ----~,-,"-""-----

E~GINE ALeNE lEST 

READING NU~RERS : 44 45 46 
--.~ "-- - - - - - -- .-~~ ----------.-

CONflGURATICN NC = 300 SPEED : 364~. RPM j ",-, '.--- - --- -- ----- '--"'--i 
TE~PERATU~E = 52.0 f RELATIVE ~U~IDITY = 62.0 PC j ------- . 

BOC~ ~rCRCPHCNES - LCSSLESS OATA 

13 14 15 It 11 

G. 11. 31. 43. 54. , "" ----~----"-------------------____ij 
90. qo. ge. se. 1 

136. 98. 81. 

91. 
_ -~-. -,- :82. __ 8_3 -"_._~_6_. ________________ _s~ 

o. 11. 22. 31. 39. I 



f 

----.- -- ----

[ . --
~~ ---------.------------
II 

-----.-- ---------- --_. 
-----.----~ 

t---_··-- ---.~. -- .,-.. ----------- -----------------.------ --- ... --
Ii 
! 

46 ~ r----.. -
I SPEED = 3640. RP~ PEPCENT SPEED <H.O 

lAT~-:~--:U~;~I~~~-~~~~-;--··---- .. ;~~~~~ER = -;-9-.~~-1~ -~.G Krl'l 
r- .z.zP-_~_. __ 
'ATA 

r I -
i 

L 
l 

--- -~-- ------------- ---

-------------------

,._--_ ... ~----.-- ------ --'--- - --_ .. _ .•.. - - ,,- -

I ------

------------------------------ ----------,. --.~ -- .~.~~-

---~-- --- --- ------- -------_. __ . __ .. _- -- --

._----

..... I 
_.=J 



r 
I 
t , , 
! 
i 
! 

) 

) 

DATA OF 427. SUBSET Ne. 

CCSE~ tT~-ENGI~~ i~~i 
RULK ABSOR8ER INLET 
3000 FT. RUNWAY CCNF. 
E~GINE ~LO~E TEST 

1 C;. R e.aOl r.GS 

- - -.--- --.- -- -.---

44 45 46 --.--

--~.-- .--------11 

- ._" ._- · __ ·-S pz::--" -T-b'-~ -5 - L- E"55 .a P RAY 
. J 

rt.Y6V{ftf. ''-h~ DATA -AT 10(Y~O 'F-t RADIUS" wIrlrNO'AT~CSPHERl 
• (FOR PC~ER .a~O DIRECTIVITY CC~PUTAl 

";./v/rJ~ C~/...I~r /1IC~~f.ID"';.n - - --.- -... --------- -.. 1 
ANGL~ ~"f.O~· - . 9f. ·r20.--- -- ------ -

CO~P~TEO QASPl 109.7 113.8 11S.t 

~AND FRfCUE NCV 
1 50 96.7 98.4 104.4 1 

~ :5 ~~:; l~i:~ i~;:6--' ---.------- .--- -'---l 
~ ii~ :~: ~ l~g:; ~~::~ '''-.. -_-'_' __ ~= __ ._-._-~ ____ ~~~-l 
6 160 94.4 97.7 101.7 --, 
7 200 90.4 93.6 103.7 

- --, 8-- "250 94.2-- 95-'.1 -101.'9------- ...... -.- ._- i 
9 315 99.3 100.4 110.9 ] 

~~ ;gg ~~:-; ig:':~ i.;~:; .... - --._-- - "'--l 
12 630 97.8 101.1 101 ~-5 - ~----- ... -- -----.-. ~-. -----l 
H i~~~ -... :-~:~ ~~tI-m-:!~8--__ .. __ .-_.-.. -.-~-_-_--._-__ -__ .. _______ 1 
16 1600 96.7 99.8 105.~ I 
17 2JOO 94.0 97.0 102.6 
18 2500 <i3.8 95.7 10C.7 -----.------- ... --. ----- 1 
19 3150 93.2 97.5 103.7 . 

_. "20- 4JdO---92~5- 96-~5--101.3:::------------------- --1 
21 ~100 91.9 96.7 9~.8 I 
22 ~30d 89.5- 9'5'.1101.4 --- - --.---.. ~-~---- 1 
23 eooo 88.4 94.9 9~.5 I 
~; l~;gg ~::~--:~:~-- :~:~ .. -------- -----'- --.----~----,!) 

---26 1~ 10'0---e6:a,--9Z-;O- - 96. 7------------------------! 
21 200CO 96.0 9'5.e 105.8 1 _--'-1 

F'!-lJOUTFROO r .------- ~---.~.-.~-.---~-... -.-'-.-.------ 37 --1 
__ • ___ ._. _____ .. __________ • ________________ u __ -__________ ~ 

.. -~.-.-------

.. ------ ~ ------------------------------1 

_~_tIllli7 .... ~~"""_ ___ .. _.!Iio!t:mt1flf~· _.~'!__.~ .. _._ .. __ ". __ .-. __ .~ __ ._. u •• _ • __ ._" .... __ _ 



APR A Y 
i 

~6FT RADIUS WI TtrNO ATMCSPHERfc ATTENUATION 
IpC~ER AND DIRECTIVITY CC~PUTATIONS) i - - ---- ---------. . ----- . -._. -
r 
I , 

i 
I 
I 

r 
, 

r----.--·- -.----
, 

L 

= 

___ ~_>-r-_ --\-_ ~ -----_ .... _ .. __ ._._. -~.-.. - .-.----.--.. -.-~-------.--- .. - .. - ... _-

-- , .. _--_._--_._--- ---.-... ----_._---_._ .. __ ....... -

--------------------------------------
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37 
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£O~D_OUX FRAME .t 
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o 



) 

DATA OF 4"11. SUBSET Ne. 

lk$UL q , 
.. --.---." .--... - ... __ ._.- --- , 

j 
RE6C(~GS 44 45 46 

.. _--- -- .. ---.---

- - .. ----.. - 'six' DECI BETSHAV-E-~E-ENSuBTRAtT-EDF'ROM T"'E ORIGINAL DAT~I 
CCSEE OTW ENGINE lEST 
PU .. lK AeSCR8ER iNLET -+ ------.- -~ ------- -~---·-·----1 

~OOO FT. RUNkAY CCNF. 
PJGINE ALONE TEST ... 

. -- - .. -- .. --.. ---- _ .. ---.. "-' -.- .-. - -. - -_._---
) ORIGINAL PAGE IS 

OF POOR QUALITY 
.. _ S P I.e- . ___ L.J! .S_S L.!=_ ? __ ~ A R. ~ ~ ~ 

{;.y~V~ I{/h/r DATA AT 100.0 FT RADIUS WITt-' NO AT"'CSPHE~ 

) 

) 

) 

) 

... (FO R POW ER Ar-:o-- Ol!< EC T IViTY' CC"'puT'~ 
I 

3C. 50. 60. 70. 8a. «1J. 100. 

COMPUTEe OASPL IJ1.«1 102.9 1J5.3 IJ~.2 lC~.l 110.0 114.~ 114.1 115.1 111.2 IIi 

eAN C FR EQUENCY 
1 '- .--. 50 _.. S 4; 6 86.7 88. S-' ~r<; ~-~-w. ;r-cH ;cr- C;l):~4. 0 <;6. 5 1 C 0.-UT~ 
2 63 98.8 88.0 91.5 «11.5 92.7 93.8 98.0 96.3 98.5 102.5 10~ 
3 130 91.5 90.3 93.0 93.3 94.3 9~'-8 -reef.B "98~8fol:-3--103:'2 10e 
4 100 90.1 89.8 91.0 93.2 94.3 94.3 99.3 100.3 101.0 103.3 10~ 
5 125 91.2 90.5 92.2 92.9 95.7- 94·.2--<;9".2-10T~oI03-;O -105-.-1; 101 
6 160 91.4 92.2 93.4 94.5 95.5 95.0 99.5 101.2 102.1 105.9 101 

-1-- 2Io - --.. Q8.-tj-· 92-.5- ·-94. ;[-93 .S-- <;4. ~9 5-.910 I. " -fO-r.-~"1O'r.rIcr.4 rn 
8 250 R~.8 «12.2 92.6 94.1 9~.t 96.7 lCO.4 99.0 103.4 106.1 101 
9 315. 87.3 91.9- 9:r.l 96.4'- ge'-4·9~91C(:r;6'·100;3--T-C3;;rI06-.C;lj~ 

10 400 85.1 90.1 94.9 94.4 96.1 91.9 lC3.9 104.6 105.1 101.2 10E 
11 500' ~3.8 8<;.4 93.6- 9~.1'-91:;8·-ror;-4-1C4.6-103~6·-[C4:-i-f06~4-TO~ 
12 630 83.4 89.1 93.1 93.3 97.5 10C.8 104.6 102.6 104.5 105.1 103 

... -13'---800 ····S3:q---F3ir;3--92.3--93.3 ge.O 100.1 102.5101.1103.6 103.6 10~ 
14 1000 83.9 81.1 91.1 92.5 95.3 91.2 100.0 99.5 102.2 101.8 102 
15 1250 81. C 87.2 90'.9' qT.6-C;3.2-94~Cj9.2 «;8.6 99.9 100-:-T-9~ 

l 

16 1600 93.5 9~.5 91.5 92.5 94.0 96.2 100.7 100.1 102.1 101.8 91 
17 200d 9~.3 86.688.9 89.8 9f.4-(i3.6--C;-8-~4--98;3--·9C;.8 -99.8--91 
18 2500 85.0 85.5 8e.? 89.5 91.3 93.0 98.1 91.5 9S.1 ~1.6 96 

. ·----1~-· ~r5"O-· -- 97-:0 -~r5--.-r-·'3r.6 ~9-;T-9·i:·o--~3.~c;9-;-6'~-;rl 01.1 "9B .3 9~ 
20 4JOO 84.9 83.6 8~.5 88.0 90.0 92.6 ~8.8 98.3 se.8 91.3 91 
21 5000 83.4 - 83.0 85.9-"ffs-;'j---90.f---9-3:"-C;9-:Z-97.9 98.6 96-:--4- 9~ 
22 6300 81.3 81.1 84.5 81.5 89.2 92.9 99.5 98.0 98.5 96.9 9l 
23 8000 18.0 78.7 81.5--~5~I-el.0---gc~7-G-f~9-5-:-r--C;6.4 --94~'2~ 
24 lCOOO 16.4 11.3 81.0 84.9 86.0 90.1 G1.2 95.6 95.9 93.9 93 

--25·--12500----16.1 14.6 19.3 83.5 83.8 89.0 '16.494.7 94.9 94.0 gj 
26 16000 76.0 16.1 17.9 A2.2 83.6 88.8 96.4 94.5 96.1 95.1 9~ 
27 - 20000 . 'H_~q. 7 .. 8 q. r-~~. ;-s cr.r-q-o.~o. 1 ~r9_q._rroo;rToO";a_-94J 

... ~-.--- ----.-----.--.. -----------------------------iJ 

. - ,./..-~1}[DOUT. FRAME-:;/; ---- -------~-.--------.---------.---.-------~ 

_.c _. ____ ._. __________ ~_. ____ . __ . ________ . ___ ~ __________ ~ 

-------------------

J 



._-- '-·--·-··-....._,............-~ .......... --"""""!'-----____ iiiIiIIIIII .... _ ... IilIIIIIII_ 

------.~---------.. -- - -------_._-----

---------------_.-_. __ ... -_. 
t 

f q J • 1. 00 • 1 10 • 12') • 1 30 • 1 50 • 1--' - .-.... --.. - .------- - --- ... - - ......... -.. -----.--. -- --- -- ... ---- ... . 

I 1l4.~ 114.1 115.1 117.2 117.8 11S.0 
f--- - - .--- - - - ----- - ~ --.- .---. --~ .. -. ----.- --------~- --.---

;- Sli:"j94". 0 G6. 5 1 C (r.-0-102';5--[ Os .. 1- -- .. --.... ~---.. -
: 98.0 96.3 se.s 102.5 103.2 lC8.2 
irCO-~8 --9 ff:-sI cf 1:-3--10'3-;2 16t,~ 5--1 C6-'-1---'- ----- -... -- .... -. 
i Sq.3 100.3 101.0 103.3 106.S 102.2 
lC;cr~2-'10l:0 TO 3-~ 0 -}(;5-;-41 0 1~ 11 C 1.4' - -- ~-,- ------.---- .-_._---.----------- .. _._ ... --- -
, 99.5 101.2 102.7 105.S 107.9 IJJ.4 
--r a 1 • 4 1 0 I. <i rrrr.z-l C"l:4 TO 7 • 4 l'O'·r.zt-·· 
: lCO.4 99.0 103.4 106.1 107.7 100.5 
-1 C-O-: 6"100 .-3--TC3":rnn,··. «;-1 J 5';-9-99;"9--'---
lC3.9 104.6 105.1 107.2 106.2 99.1 

.. _------- ,----------_._-

-rC-4.6-r03-:-6--rC4~1-f06.4·ld4~4-98~r--·--- +----.----.-----------------. - . 
104.6 102.6 1C4.S 105.1 103.5 97.8 

.102.5101.1103.6 103.f 103.1 ~~8~.~O----------------------------------·~--~-
,100.0 99.S 102.2 101.8 102.5 SS.B 
!S9~98.6 C;S.9 10Cr;r--9-S.4 C;4.4 
100.1 100.1 102.1 101.8 9S.8 94.1 
·-<;-8-~-4-q8~3---9C;. 8 99. 8---98~-3- 9[";3-------·---------- ------- -------
~8.7 97.5 ~e.7 C;1.f 96.5 88.6 

~G9.6 QQ.5101.1 98.3 91.1f'--..:8""'S-.'T'6---------·-----·---· -.,------
G8.S 98.3 c;e.8 C;1.3 97.1 86.A 

G cf:z- 'q 7-:-9'- 98.6 96 .4 96. 6-SS:z----
~9.5 98.0 98.5 96.~ 97.0 94.3 

-crt-;t;--r/5.1 ';6.4 94:2 94~9--86-:O---'-' -~------.- .. ----.-.---.-,.---
~7.2 95.6 ~5.9 q3.~ 93.9 19.6 

.=--',,-------
! g6.4 94.1 94.9 94.0 93.1 80.9 
, g6.4 94.S 96.1 95.1 94.6 86.5 
rcrq-;2·~~-1 Oo~T-100";0 -'9'q-~cJrOo.""5-------- -----.-

~-~----------'--------------------.------.-.. --

I 1--' 

l ~ .. '_-.. '-' L;..~ -·'~"'5 m ' 

FOLDOUT FRAME ~ 

------~------ 0 
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---- --------~~-~- _ ---'"'!""""_ ....... ; ---..-;--... -----IIII,qllJall'_ 
lOSSl~~~ -~~ TA ~T ;OO-F'CC~-RA-O ;U;" ---- . --- ---l 
_. _ _ ____ _ . _______ . _~~~.~_E_C~ ~_ EN (; I_N ~ ~ !_E~S_T_' __ '_-_-_.-_.-_-_--_--~_-_-~_---_-_. -------------.--......i!-] 

I 
J RUlK ABSCPBEP INLET 

----------; 

3000 FT. RUN~AY CONF. 

BOOM MICROPHONES - lCSSlESS DATA , , ~/~?4IW6'_ - - .. - ---. ---. -.------.-- -'1 

tollC II 13 14 15 1f 17 

R o. 17. 31. 43. 54. .----.- _._---, - - --- -... "-' ----_. -. -_._-. ------... ----"--
Tt-iETA as 90. 

/ 

Z 106. 

DISTANCE 

o. 

90. 90. c;c. 

91. 8 (: • 

85. 82. e~. --_._----_. 
11. 22. 31. 

- - - nASPL~-------gq.T--~0";4-CjO;6-~/ .. ---c2.6 
__________ ~E.OI~OIJT FRAME_/I--____ ---' 

.....--. ~- -- '"' - -- ...... 

.-.-~. 
~------: 



· ; 

I 
i 
! 
L --_ ... -.------_. - .-._._- -- - -.- .. _.--_ ..• _---, 

L_ . _. ______ " 1:0..- _, ____ _ 

r ---

SPEED = 1682. RPM PERCENT SPEED 45.0 
.. -- --- --.----~--- ~-. -- .. ~- --" 

rIVE HUMIDITY = 41.0 PC 
~ --.-------~--------

~A~OM~!ER =-.. _?9~~._.H~ __ ~ItIL_.2..~2 __ ,. ___ .. _ 
fA ____ /ly~.~_lLC?o~ ..... _. ______ . 
! 

;- _. -'-"-- - . __ .- -_ .. __ ._---

---------- ----------------,---------------_. __ ._-- ._.<' -

-----_.,. __ •. " .. ------------_. __ ._-- ._------------- -_ .. __ .. -'--'--"-
----.. _,--------

-------- --------"----... -----~.-.-.-.-

----- -----------.... -.-~-.-
-------_. ------------,- -_. 

----------------_._------------- ---- ---- -_. 

--------------------------------------------------- ----

8,s. 20 

3q 0 
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,. ____ _ -__ _ __________ '_ __ . _______ ,,_-_.~ _ __ " · 1 
20.!.,_~EAJ?I~GS __ ~ __ 'tL_4_8 ___ 4C; 1 -=~-----------J 

C:CSEE (1i'-w -ENGI N-e- 'lfsr-- ---- --- ------------ ~ 

BULK ABSORBER INLET 
3JOO FT. RUNWAv C(NF~ 
ENGINE ALONE TEST ORIGINAL PAGE IS - -- ---

OF_~O_OR gI!A~!TY ______ -_ ,,_ c _______________ c _____ _ 

A R R AY 

. --n,/W6X- ;:'~6f"" -DA1A AT100.O-Fl RADfus-"'ZTH NO AT~CS-PHER~ 
c ___ ,_ _ _ __ __ tFO~_PQ.~ __ ~~D_~_'3..~fT)_VI~!.._Ci~J..YTA~ 

o-#6--'/#'iI'" Ces')r1"o.l.. I iJlf ~C.e~ - \ 
cic ;-- 1 ib ~ --- -0 

BAND FR EQUE NCY--- -------------_. -. 

J ---, 1 50 15.1 80.5 8C.9 
2----- 63--_c-~'9.i- 84.5---86.2 
3 80 81.0 86.0 B8.0 
4. 100 17.2 81.0 91.7 

_____________________ -__________ ._---.,1 
5 125 72.4 7q.5 11.5 
6 160 71.2 74.2 1t.4 

_.-- ~-,-~----- --------.. ---------.---.--

7 200 71.2 6~.6 1S.6 
"---'S' - 2 5 0- ------12. 1--' t 5 .-4-85-:1-·-·_------.» 

9 315 16.8 19.9 85.3 
.--- - - ------------ -----_. __ . -.--------- ---, . 10 400 78.1 81.4 8~.8 

11 500 16.3 81.8 82.3 
~~ ~;g- - -~~:~ :~:~ ~~:~ ---,--- --------. --------------.------.---- -·-l 
if---- .. ~~~g------~~:-~ ~-~ :~ ._:.;:~c_---__ -_ 1 

~~. ~~gg -- -- ~~:r --;::~. ~~:'r-·-'--·----------- 1 
'-~: ~~;g' ---. ~~:: ~::~ ~~-:~-.. --~-~·----~l 

----ff--- ;ggg·--·-r~:~-;::~ -~~:t ---l 
~~ ~~~~ -"--~::r· ~!:~ ~i-:~---"--·-· ] 
~; ~~~gg -~!:~-' ;;:! :;:~----.---.. ---- .-.. ------. "l 

--- ~;---i~ggg--·~-_;:_:-r-~ !!·:l~~~_~:~_-_-_-__ -__ ---. .,---J 
I 

~o "1 
~_~.---~---_-~-~~~----.~ __ --~_~-._. __ -_--__ -~-_ -~l 

-- ,_-._--- .-- -. ---'- --,-----,._-- .. -----

FOLDOUT. FRAM& I 
--------------- --------------------------------------------~--------~ 

-- -._-----.. ---_._-------
. _______ .. ___ ---0- _. __ ~ ________ _ 

- ,",.~, "It.. ' . I 
--------. '~-' .. ------__ i!>2_tI 1 __ " ......-~~_,:n::;;n::.;-:, ...:~-'.'-~ . _""~ 

_._. ___ ........lIO.... _______ ~ ______ ~-_~~ __ • __ ~_ ." ____ • .::; ~--- .: ••• __ ...L.,_L. - .---~ '--

r· .... ,.; H - • 



--------- - ._- ---- _._._--_ .. _ .. -. 

ORIGINAL PAGE IS 
---' ------ OF POOR QUALlTr·-·-------

L. ._... __ ' .. _ _.. _ . _ ._ _ __ __ _ ___ . ____ .. ___ . ___ . ___ ._ ____ ____ ._. __ ._ _ __ " . __ . ___ . 
FT RADIUS WITH NO AT~CSPHERIC ATTENUATION 
~ER AND DIRECTIVITY CC~PUTATIONS' 

~-~-----.---~-=-=~-=-~~,.-.-.=~~~-=-=-=-"=-=-~-~--~-=-
t~=-________~_=~~_~~~_ -~---~ .. ~~~ .. ~ --: --- --=~- ____ . _~~~~~._~_----~-~-_ .. 
L ______________________________________ _ 
~-.-.-.-~--.--------. -------------._-------- ------._._---
i 
I-! ----.--.------------ ------ .. ---- ----.------ ---.. ------------

I :--- -------- -._. __ ._-------- ----- ---_._- .. _----- ---'--'-

I. __ . __ --~-----~----~-~-- ._.~ .• __ ._. __ __ __ ~ _._ . .. _. ------------._---.--------.. ----- -"-' .--._--

---------_.,--------- -----.-

--- -----_._-- ---~.--------------

~------------~.------.. -~ .--. 

I 1----

I 
i 

Ii--._ 
! 

----------._-----

... --------- ------------

-----------..... ==-...... =;;;;:::;::=c;------------
FOLDOUT FRAME :J 
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1 ----
DAT~ OF 427. SUASET NC. 20. __ JE.ACIliG~ ___ 4.1_~_lt_8 __ 49 __ , _____ -----J 

J 
----- six DEC I BELS-~AV-f-eEE-N- SlJl3TRAC T EO-FR~Cl'-f~E- OR I G INAl 0 AlA.l 

CCSEE OTW ENGINE lEST eUlK ABSCRBER INL ET- --- ---- -------------------,--------------------- -'.' '-1 
30)0 FT. RUNWAY CCNF. ________________ , _______________ J 
E~GINE ALONE TEST 

--- ----.-- -------- -----
Sf7~_l.C S s L_E~~ __ ~~R_B~_:tj 
AT 100.0 FT RACIUS WIT~ NO AT~CSPHER~ 

(FOR POWER '~6-DiRECtI~lf~ [C~PUTAt 

-,---------~ --- -------------
30. 50. 60. 70. '30. '10. 100. 110. 

COMPUTED OASPL 99.0 92.6 91.4 89.2 89.4 90.2 91.0 91.8 S5.9 96.3 95. 

I 
I 
I 

BAND FREQUE~CY j 
, 1 - --- 5(j" --- '12'~8- '7"2.3---1?0 --70:Ef-16:s-' r4-:'O-rs;-S7W 76.1 '-f'7.3 1c;;J 

2 63 75. 5 73 • B 14. 0 15 .2 16 • 3 1 8 • 8 7 B • 5 18 .3 e 2 • 2 82 .8 82 .! 
3 - 80' 17.1 71.1 77.27'5.0 71-:-0---80:2-" eo.z- 81:5---86~-d -s-6-;O--- 8'.; 

-~ i~~ ~~:~ ~~:; ~::~~~:~ ~~:;--- ~~:i- j~:-~---~~:-}-i~~~ ~~:~ --:~~ 
6 160 75.2 10.0 72.4 72.5 13.4 12.9 73.1 76.2 77.5 79.9 7~l 

- 7' '200--' --18.1' 14 :5-- 'f1. 0'-'14- .0·-' 74.'r-15.-7--' 75 .4-'--i'6:z--1"q;'2--82. '7 82-;;. 
8 250 76.1 74.1 74.1 72.9 74.1 74.7 75.7 76.4 80.6 84.2 84.j 
9 315 75.4 72.4 73~6 74.'7 74.2--73~9-'74.1--77:-~-' ... 7cr._-9--8T~6-.. fH.~ 

10 4JO 72.6 6G.q 73.3 73.3 72.8 13.8 74.9 18.8 82.1 83.6 82.! 
11 500 73.1 10.1 72.1 73:3-- 73.4- -15.9-75;C- 76.4-e(r.4--8o~I-81l.1 
12 630 75.0 73.3 73.6 72.8 14.6 76.8 11.0 76.3 7Q.O 81.1 80.1 
Ij- __ n, 800-ij7. i 8';:2~ '~2; 0--7~ .c-eO:'3--'79;-'--79 :080':-3-'84 .1f---ss.2 81.1 
1" 10)0 B 1,4 76.0 _ 1.4. 41 2 •. 9 .. 74._L2~, L J5-,.L7~.lB .2 .. _ .. B.Q..,l _~O'I 
1~ 1~5b 82.9 77.0 74.8 72.6 73.8 73.9 15.4 75.4 79.6 79.6 78. 
16 1600 84.4 79.9 77.4 73.9 73.2 12.6 73.9 73.9 79.7 79.7 77., 
11 2000 81~6- 16.1 12.4---6~~2 - '6-8._7-7-c:-r--l1~4---7r~2-i7_:6----:f6:.6-15_;1 

18 2500 ~2.0 78.5 74.2 70.2 69.8 71.0 71.4 72.1 18.5 18.2 71.1 
--"--191-- , •• 3155·-----79 .. 8---f7-~3-'Tf:_9--6(;.8 - 68 ;-I-'69:-4'7T:'6-11. 9 17.8 75.1 1'S"";1 

20: 4000 80.5 76.4 73.5 70.1 61.3 68.8 71.3 72.1 11.1 76.0 73.i 
2f 5000 80.416.7 74.2'71:-0' -69~5-- .. ,-C.'t·'---74~4---14--.2-i8:_9"t"i;__;7-17~ 
22 630095.5 83.5 80.5 74.8 72.0 13.5 18.4 78.1 82.5 81.0 eo.~ 

.-- ill eooo ---90.5 B4~9 83.0 79-.0' 73.-3 --72:0-f~3--14:-8-sc.0-1e.3--15_;1 , 
2~ 10000 80.3 16.7 71.5 75.9 72.6 72.6 75.5 74.6 80.1 17.8 75.1 

_.- 25'--"12500 ~~·'-83~~73-.6"13';T- 73.1 72:-r-1S;-S·-@2':4"81.687.285.7857 
26 16000 85.5 77.2 74.6 12.7 69.7 72.6 76.6 16~7 85.5 83.1 80. 
2t-- 2COOO'" - --S3.9 83 ~8-92. 8 - 82-.5--'-82.8--8-2:3---8'[-;--6----82.2 83:-1--'S2-;r-az;-

----, ----'-'----". -- ---'---.---.-----------------~ 

------- ---------_. -_._----- '----------------~ 

--_ ... - - '''- ,--,------------,--------------------~ 

--, ---,._--- ---- ----------- -------------

-,-
"-'~-.I..--",... .... ,-,,-,,--~. "'--'" =_ " •. ", .... "-""""---'"'-"" ""--~ ,,-,. 



~.----------I 48 4C; r-- -- ---------------- --- -------- ----, --~----- --

r TED F ffcl'-f t-i-e- OR I GIN A lOA T A • 

t_-_~=~~=__=_- _____ --_--.~_-_---~ ~---_-_.-~ ~~ -__ _ 
-- .. _---

I 
c, 

L--_ --- ------_.'-- _._----_.--,,-- ._---
! 
i lCSSlESS ~RRAY r -- - --.----.--.------ ------.--. -.--.----- -----------
~o FTRA_cl~s.wrT~ ~O~T~C~PHERtc AT.r~NUATIQN _____ _ 
IPOWER ~~D DIRECTIVITY CC~PUTATIONS) 
L--. ----. __ .. _._ -_______ ._ ... ____ . __ , _____ _ 
I 
,. 90. 100. 110. 120. 130. 15u. r- --
~2 91.0 <;1.8 S5.9 S6.3 95.7 90.4 

fO - f5:-5-'15:1--76"":,"T1-:3 7C;.5---79.·3--·---- "-"-'--' -- -

l8 78.5 78.3 e2.2 82.8 82.5 80.9 
12--- eO.2 81:-5" 86-~'d-8-6-;0-'- 84~:f- 8(>".7--- ~-- --- ----,- .. -- ,,-----... -~-.--------.----, ... 
r 
[5 76.5 SO.O 81.3 82.0 S2.0 79.2 
:2-- -74~.-2·~15~-9--·~tEf.98-0·~4- 80". f~ 14-~-5---~e-_T-_----.--.-.-------.---.--------- .. -.--- -.- -.- ----~-

i q 73.7 76.2 77.5 79.9 79.4 73.5 
~t- ., 5.4 -'il; :2-'7'9;"2--- 8 2 • 7 8275--7 5 ;--s--------- -.. -' - -------
7 75.7 76.4 80.6 84.2 84.6 74.4 
~·14.i -~ 77-:·-~·---7<;~~9----8T.6~-·-·· -8~-2'- 74;'4'~' --~-~-.---. --.. -------- ... ------- ._-..,.--- ~.--

,8 14.9 78.8 82.1 83.6 82.1 74.8 
Cj--75;C- 76.4- S(f.4----ao:r---SO-:-4-jz:-a---------------·----,· _.--- -. ,--" ."." -,--.-.~ .. ",' 
8 77.0 76.3 79.0 81.1 80.6 73.8 -r' -"19.080·:r-'S4 .S----SS.2 87. 5 -·8d:-o--'~-···------- -------- ~------,-~'-

2 15.0 74.5 18.2 80.7 80.4 74.5 
975.4 7~f~'+-"19.6 '--79.6 -78:0"74~a"-'--'-'- ---------" 
6 73.9 73.9 79.7 79.1 77.1 73.4 Y---1-1 ;'4----7 1~2~i'7;6-- 76 .675. 4-69~--4 - - .... - --.---. -- --' -----,--,--.. - -'-

o 71.4 72.7 18.5 78.2 77.4 10.3 
~·-71. 6-'7[;9'""77.8 7 5 • 1 '1 r.Q-68-:3· ---, .-
B 71.3 72.1 17.1 76.0 73.7 67.6 
-7~74~4-·-·f4· .. 2--i8;9--.,.6_;7-il:.__468~-9--------------.-----'.------
5 18.4 78.1 82.5 81.0 aO.9 12.6 
)--j-W-' 74": 8 80 • 0 7 e • 3 7 S-:-C;--'6-Q. 1---'----"- ---.------_._---- '--- .. 

~ 75.5 74.6 80.1 77.8 75.9 69.3 ____ , re 2 • 4 8 1 • 6 e 7. 2 '8 5 • 7 85. 4 --'76.1 
~ 76.6 76~7 85.5 83.1 80.4 73.7 
.--81.'6---82.2 S3:1--S2-:-r-sZ-:--a-S2.0·· - .. -----, 

----.-.~.----------------------------------------------------------------------- .. 
'-- --.-~. 

FOLPOUT. FRAME_--'--___ ~Ia:------

- -~ - ~ ... '" . "- .---- -. --'_.-.. ~ ... '.. >. 
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) 
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__ - ____ .~~~~~~~~~~~~~i-~~~-~,~~---~~J;~:;~._~. ~~~ 

--- _.- -- -_.--.-. ------------- ---·-----l 
SPl.. llJSSlESS r~TA.~T_l.~9_fCCT ~ADIt.J5 __ . ____ , _____ _ 

QCSEE CT~ E~(INE TEST 1 .. --. -- - -" --.- -_.--_. --- _.-- .. _- --- - -.. _ .. _- .---_._._----_.- -- '----, 
1 

BULK_ ABSCRPER INl_EJ'__ ____ . ___________ ....., 

OR\G\NA'- PA~~ ~ 
...N\R QU.-'··· {Jf-. rw..-.--_· .----.---- .. --.--

3~OO FT. RUN kAY CONF. ---------- ----_. -. - - - _._----, 

ENGINE ALeNE TEST 
'-R ~~-D-;N'G -~U .. -B-ER-S-~·--~~-- 51 52 i .. . .. ,.-.--- ---- -. --------- -- ----- -------.. -- ---'-1 

SPEED = 2458. RP~ j CCNFIGURATION NC = 300 

TEMPERATURE = -;~~A T-I VE HU~-I~~~-Y--:-- ~ ~.O·· ;~---l 
-.' . ---- .... _--_ ... -------.~---

.0 ~(fJ..I Nil'" p~ #I' BCOM ~ICRrpHONES - lCSSLESS DATA 
-~- - -- ~ -- ---- - .. ~ -_._--- ---------- -

~IC fI 13 

R O. 

!HETA/~ 90. 

Z 106. 

14 

17. 

9Q. 
_ .. -. -

98. 

15 --

31. ----
9C. 

--

91. 

H 11 
. - - ~-.'~ --~ ----'--

43. 54. 

90. <;0. 
-. --- . - ---

86. 81. 
-.~-- -- . -- ". -- ------ ----- --~ ---

DISTANCE 91. 85. 82. 83. 86 • . -_._- .---_ ... -._ .. --------- .. -.. ------_._----_._--

-.. ---oASPL-------96-;r-97. 7 97.7 99. ~ c;e;. 5 

---------- -F0-LD.OUT. F;R.A..M& l--
l 

i.E' ...... j*=ri-:;:;;;;:;;W;~-~-·:":""",,,", _... ¥ 
~~,",~...:.;:---,,--'~~~ ....z..:: ___ , . ..:...:"1:... .... __ ••.• ~~.&.,L ••. '1L-.'.",,"_. 



F-- --- ---... ---~.--" ---. -- -.. -"-
.44 -

--_ .. -- -- . . -- -.- ----

L.~_-, ~. ________ ._~ ___ -~~-_~-_-~~~-~~_~= _ _=_.-~_ -__ ."-___ -.,~-~_., ____ ,. 
l---.. .. -.-----. -,--... 
I r-S2----.. ---- .. -, -- --·-----0- - -"-

r- ._-_._- ~ .. -- - ---- --- -~.- -- _ .. -_ .. -.-.-

SPEED = 245@. RP~ I r 
~TI~e ~U~IOITY : 31.0 PC lTA __ 0-

, . 
-r +. --- ~ --- ----- -

I ,_ .. 
l 

PERCENT SPEED 

r---------------------

i --
I 
i 

-.----------- -------------------- _. 

----- ---- .----- .-.. _-

-I ---------------

- - ___ --------______ 0 ____ -

-65.0 

~--- ._----, .•... -----. _______ •• ___ ._0 ._0 ___ 0 __ .... _'_ ••• ___ ._,-__ • ___ • __ • __ 

------_ ... _-_._. --_ .... _---,,-_._----- -----
- ___ -__ 0. ____ - __ • ____ _ 

------------------------------_ .. _--

;----------------------,---, -_. ,----_._. ----_._--.--

_______________________ ~~" 2/ 

FOLDOUT FRAME ~ ____ ' ____ _ 

, 

j 
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, 

421. 5\.:19 SE r N C. 21. 

iC:CSEE .cn~· ~NGIN.nE-st--·

PULK AB5DRBER INLET 
~OJO fT. qUNWAY CCNF. 
E~SlNE ALeNE TEST 

'1' 

qeACI~~S 50 51 52 
--------.~~--.---."- ~~- -_.-

nY4//ffi -;:?i./;MtIt" DATA .AT 10J.O--F'r·RA~WS ~~fi.F-Ntf Ai-~EsPHERii 
(FOR POhER A~D DIRECTIVITY CC'PUTATi -- ~.. .. ---. --_. - .... -.---. - ---1 

r~,.J~,qK:IJrJ!~~ ~~¥B'QY~ __ 
4~SlE 8,.60. 9{. 12,0. 

,~ 

DASPl 100.0 101~6 105.7 

~.A N D FFEC:U:E~.('Y 

1 50 83.q 86.0 8~.9 
2 - --63-- .-- 94. 4"'SEf:4" 91. 5-~------"------- ------- . 
3 eo 85.5 90.5 92.0 1 
4 lOO 86.9 90.~ 90.9 

.. -. - 0- .---- _ . --.. --- 0'-1 

5 125 85.0 97.5 9f.9 
6 161)8,0.2 a~.2 93.1 
7 200 8C.1 79.7 91.1 
:8 - '-~5J 131.2 ,84.,6-i1t • 9--:- -----------------------
9 315 84.4 90.6 95.4 
.104JO~5.4 91.6' 92.6 ---I 
11 500 33.5 90.3 90.5 
12 63:082.0 81.6 92.2 --- -, ------- --1 

13 ·8.30 93.487.092.5 1 
14 lQOO--·--·,g6:-68g.1~92.t-· i 
15 1250 91.8 8B.3 95.3 J 
16 16j,O~I. 9'32 .• 8 ···Al·. '3 -, 
11 20JO a2.6 83.3 96.8 
I.e 25JO 85.4- 84;4' --9Cf~-:-4~-- --.J 
19 ~150 84.2 ~4.1 ~~.2 _ --- "zO·~· 40jO---·~.~· a4~~~AT:~5~~~~~~~~~~~~~~~~~~~~~~1 

21 ~ooo a2.7 83.088.1 I 
22f310 85.B85 .i- -~.8. 3' --'"-- --~-- 1 

23 ,60,0'0 82.B 84.931.7 I 
~: i;;;g :;:~ '~~;j:~:-; --- ----- .-.--~---- .--·--------------1 

"26' -clfJOO ,"- ~4".5- 87 ;;o---qf;4 ~~--! 
21 2COOO 89.5 88.0 aa.1 I 

- - .-- ---- _ .. _,,-----
I 

-------------~ .. ___ --=_.-_-_--"-l=.3==~ 
--------"- l 

- -----.. --- -.---. 

.. .. -......--------."., 



~----- ------------ - --- -------_._--------

~ ... 5_2 __ _ ----- ------.-.-~----------.--.----------.---

~- ... _- ---

,_.. ---'--- -_. 

IL (f S--Sl 'E-'S-S -/J.--RR A Y ---- .. -.--

I FT R/J.aluS-lirfF-Nb-/J.T~C5PHE-,nC· ATTENUA HON 
D~ER A~D DIRECTIVITY CC'PUTATIONS' 

i 
I r 
f-

CONfIGURAT-ION ·NO"30"0-~ 
SPEED = Z458. RP~ 
PERt-E~i-SPEEO~ - ;;--65 ~(J~----- . 

------.. --- ---------.---

1- --~---_ ... ------------.. -- .. ------ --"-~---
r 
t 

I 
---------- ----------------'._---

-------. ---------------_. 

-------
-------- .----•. -." .. -- ----

- --.------~ - -",--- - .---- -----

-------~.>- .. ---------- -----------.--- -
-- ---------_ .. -------_.-

----.. - '--' - --- ------._---

FOLDOUT. F.RAM& ~ 
----~-----------------

l. . ... :--. ,-.. -5 -.;:S'ai€t'ze6.& 

o 



r 
, 

I 
I 

) 

\ , 

) 

) 

J 

) 

,p , 
. ~----'--------------i! 

- h. 

DAT~ Of 427. SUBSET ~J(,. 21. RE~CI"'GS 50 51 52 
~ ._- - -- -- ~ --~----------- ._------

.. ----.----- ------~-.-- ··_·"Six'oeCI eELS I-fAVE 

QCSEE OTW ENGINE TEST 
BEEN Sl~TRACTED fPC~ THE ORIGINAL DATA • 

eULK ABSORBER-INLET 
3000 FT. RUNWAY CCNF. 
ENGINE ALONE TEST 

-----.-.. ----. "-. -

--- - --.-- -- ... -- . - .. - -_.- -.- -' .-. -~--

.--.-------

ORIGINAL PAGE IS. 
OF POOR QUALITY 

__ . ~ S/~_J-- O._S __ ~_L __ ;._S_s..~~_~ R_ ~~ 
r:..Y6(/~ hff"4rDA1A AT 100.? F~ ~.ADIUS W}T~ fo!O _ATII'CSP}1ERl 

(FOR POWER AND DIRECTIVITY CC~PUTA' 
I 
I ---- ----_._---_. 

3C. 50. 60. 10. 80. 9C. 100. 110. 120. 13C 
. 

COMPUTED OASPl 100.8 98.8 91.7 91.1 qt.9 91.8 S1.6 101.0 104.3 103.9 102l 

BAND FREQUENCY 
- 1 ' 56 --18.-0 15:S1-1:-0 rg;.·o· 19-:3---ao.2 -er:O---iH.3 8~;a-a6~'Tu-g-Sl 

2 63 78.7 76.7 19.7 80.3 81.3 81.5 e2.1 84.8 81.1 88.3 8el 
3 80 7~.8 80.8 gl.5 $31.5' ~f5-:0-~6.0---·135-.3· -i38:8'-c;j:2-'-90~-5 92>1 
4 100 82.2 $35.0 19.0 83.4 85.9 84.2 85.5 88.5 90.9 91.9 91; 
5 . 125 82.0 81.4 81.0 84.0--aC'-S--S2.9-- 133-.7.-88.2-8«;.5 92.0 --91. 
6 160 76.4 18.7 ~C.2 79.9 81.5 81.0 81.7 85.4 81.2 89.2 89j 

-1-"· 200 80.5- . ar;2 -'83. s--a-r;r- e~~tt---eY;-4' €4. 7 '8'1. 5 ~o ;-;-92. c 9~ 
8 250 aO.l 80.9 80.1 81.1 84.6 85.4 84.6 86.4 ~2.7 93.~ 92. 
q 315 79.9 78.7 8C.9 83';/t--a:f.1---S5:4 85."--89.4--91:-4-92.2-88. 

10 400 16.1 11.3 81.4 81.6 82.9 84.3 e5.4 90.1 93.4 91.8 88. lr 500 14.6 16.8 79.9- 8r'.4---93~c; -a-6.T-· 84.9-- ~;.8-c;T;-·9---8c'r;8-861 

12 630 76.1 16.1 79.8 8C.0 82.8 84.5 83.8 86.8 90.5 88.6 861 
13 -.- -"805-"-'-78:'4-78;1 8c:ff-ar:-ZS2-;a- in.1 e2~(J·85.e e-B:'"2's'9;ra61 
14 10~0 q~.o 85.6 84.1 ~2.4 83.1 84.2 82.1 85.2 89.2 89.1 gsl 
15 1250 93.8 91.3 89.6 81; r- ·-8r~·0--86;-O--86. r--8S-.-3-C;3: 8--«;2.5- 8 8), 
16 1600 87.1 84.1 81.4 18.9 78.2 80.4 78.6 82.6 85.1 84.9 83~ 
11'- 21)~O ~9. 0 85.3 B t. 0 ·~c :'6- --1ff.l-- rq:6-· 18-~ 8--83:-3' 86-;:3'-84 ~8 831 
18 2500 92.4 88.6 85.3 84.1 81.6 82.4 81.3 86.3 89.6 88.4 88. 

---lq·~··-·~15()--·-e6.5·--8r.r8·Z;2-8"I.4 79.5 -g'O.1 a\J.~85.0 87.1 e4:1f~ 
20 4000 86.4 84.8 82.1 8C.8 19.3 8C.3 79.9 84.6 81.8 85.1 a~ 
21' ~OOO- -'-85~o- 84.2- 82.2 -8r;z--ec~n4---81.0 8u:4··87t;Y·-ef;o-84.C-841 
22 t3JO 88.4 84.6 A2.4 82.1 79.9 81.4 81.1 85.3 86.9 85.0 8~ 
23- eooo 90~O 86.3 93.0 82·~8_19.f-82·.r_·Ef:·1 __ 8-5~4---s6-:5 __ 85;o_-84l 
24 10000 89.1 88.2 88.9 86.8 82.6 83.9 83.6 81.2 e8.6 8t.4 9~ 

-'--25-'- iZ500'---e6";s-- 84-;"'-·Efs-;s--S5.6sl".s 84.1 84.0 86.6 81.8 8~~., 
26 ItOOO 81.3 84.1 83.8 e~.6 Sl.1 84.5 eS.4 88.1 90.6 90.1 9~ 
27 . 2COOO .- -85.9 86.5 85.4 -·S4:S·-SZ-:-·783-:4---SZ-;4-·SS·;09i-:s-91.0-911 

I 
EOLtPOuT. FRAME L 

~-- "~--- --.~ ---- - - .-.--"'-~ - .. 

.... - - ~~ -.----.. -.... --.--------.--,-.---------------------~ 

..•. _ .... -.------------------------------------~ 



1 ; 

-----.--.. --- --- -----_.,,-

i11f FRC~ THE ORIGINAL DATA. 
r -- CO~F IGURATI ON NO I' ... ------- --- .- ----SPEEO-:: 245S;'P P'M 

~ PERCENT SPEED = 65.0 

300 

~-,~-~. ~~-~~~--~-~.~-~- --_._------~.~~--~-.~ .. ~-~~. -~-~--.~~----.-.~-.~~-.. -~~. ~-~--~--.---'-~--'--
~ 
i LCSSLESS A R RAY 
! 
P FT RADIUS WITH NO AT~CSPHERIC ATTENUATION 
~OW ERAND 0 HfEC TI v Ity·C Ct.1PUT A floNS f - ' ... ---.. L __ _ 
l 
r 

9C. 100. 110. 120. 130. 150. 

• S7.6 101.0 104.3 103.9 102.9 99.1 r-
I 

~--8r;-o ---s·i. 3 8 5 ;a-·a6~(---·g-e. Z-9r;'S-" 
! e2.7 84.8 87.1 88.3 88.8 89.8 

ORIGINAL P 
OF-PO - I1G£ IS-

OR QUALITY 1 
--------. -,--.'-

r~~~:r5-. 3---~ 8--~ 8-'- C;3 :-Z-~~90- ~- 5-92:~2-'3q-'-5------ ~. - .. - ... ------ .. --.- ........ ~ ---.--.- .~---~------ .-- .~---

I 

L_8~ .• ~ ___ ~~~~ __ 90.9 91.9 91.788.9 
\ e 3 .4 88.2 89 • 5 92 • o·-~n-.2---8 6. c;-- ----~-- --.. _-- - .. - ---- - - ------.. -.- -- ... -

f 81.7 85.4 81.2 89.2 89.0 83.5 
e4. 7 '87: 5 r;O-,;-r-9YX-90~8~" 
e4.6 86.4 92.7 93.«; 92.7 83.6 

~ a 5 .4-~ -8q~-4- -91-:4 -92 .2--8-e;t~- .. ·--8~·3-~·2-----~ --..-------"-.--.... - ~---~~--- ----. 
, e~.4 90.1 «;3.4 91.8 88.6 81.6 !- -e4-. 9·- 131 ~8---t;-f ~ 9--'-8C;~;8- 86. 4-"---A-l-; 8~ -.-------.... ~,---. ~--- -- .-------
! 83.8 86.8 90.5 88.6 86.5 80.1 
-'8 2~O-85. -888. i-' "1f9;r-'S 6: 2 80:-3--
f 82.1 85.2 89.2 8~.7 ~5.9 81.1 
~~e6-. r-SS:-j---cf3-;a-Q-Z-;S--- ae:T----S4;r--- "-"--, ------'- ----- ---_._,,--_. ------

~ 78.6 82.6 85.1 84.«; 83.7 78.4 
t 18~~8~- 8-3:-:r-~86;3-~·84 .8-- -8-3.6-71-. 5- -~- ----. .. _-_._---- -----

el.3 86.3 e~.6 88.4 88.1 79.4 
- go-: r B 5 • a 81 • 7 «;"4'" e 1+. 7 fr.(jX"------------·--------'---~· ... - .. ",.,. 
: 79.9 84.6 87.8 85.1 84.3 15.8 
- 80~4-84;2 .. -8 r; 0""84.0'-84. 5 -., 5.2-'---· ----------
~ 81.1 85.3 86.9 85.0 84.9 75.4 
,-- E ~'r- 8!r;4--86~5---ff~o 84: '.--'14-."1- -. - .. --.. --.. ----~--. -~ .- .-- -- .~. - - .... ---.-----. -

S3.6 a1.2 88.6 at.1t 96.7 16.1 
,.. 84.0 86.6 81.8 85 .9 8 5. 5:--..,.1~4-... 9:---------------- ------------

85.4 88.7 90.6 90.1 90.8 19.3 
- 'e2+~485.0--9l.'59T:o--9t:'7- 90. C .. ·· ----.-.---------- -

------------~~---

FO~D_OU1: FRAME 

l., ___ ~ 
~ .. 

• <: 

o 

, 
, 
I 
j 

I 
~ 



r 

') 

i 

) 

LOSSLESS 9~T~~T 100 FeeT PAD IUS 

QCSEE OT~ E~GINE TEST ----------' ----
, 

-- --.~~-'""---- -- -,...~--,----' 

3QCO FT. RU~~dY CONF. 

ENGI~E ALeNE TEST J - '. -_. - -_._-.- - '.------ -- -_.--------- ---------1 

MIC ,. 

R 

THET~ ~ 

z 

o I STANCE 

REACING NU~BERS : 53 54 64 - -_.. - -- - -- .. - - - . --- '1 
CO~JFIGUR~TION NC = 3eo SPEED = 3063. ~P~ 

TE~PER~TURE = 57.0 F RELATIVE H~~IDITY = 35.0 PC 
~_, ____ -.o __ .•• _ . ___ ... _. ___ , ... _~"" _____ " 

Rro~ ~ICRCPHCNES - lCSSLESS DATA 

13 14 15 H: 11 

17. 31. 43. ---- ... -.- - .. - ... ~~ . . _, o. 54. _ •. __ .w ____ ,'-, ... _____ .... '" .. ___ • 

90. 90. 90. 90. <10. ________ . ______ . ____ ,.,. ________ .J 
106. 98. 91. 86. 81. 11 

'T ____ w ___ ~ "_ _ __ __ _ _ ___________ ; 

85. 82. 83. 

o. 11. 22. 
,-~ 8~ • 91. 

,. ,-.-~------

31. --- "."" ----------'-----------: 

--. OASpt ---'--!CH .'6 1 04~ S-l 03--; a-l05. '3 1 C ~. 2 

., -------EOLOOU!£.~- -.----.-

~'ii;" ', ____ $" _ ..... "-t._~~.,~-~~_-~"'~~~."~ __ ,_~_, ~'~ __ "',, ___ ~_~...c~_~ " 



il 

~ _e __ - • _____ ~ ____________ _ 

----- ------- .. _---_._._-- -.-~----~---.---------

ft-_· .... -- .- -.--- --- --' -----=--== __ ~=__-= 
, --------

-- ----------.--------------

I 

I 64 r ~ ---
I 
LSPEED :: 3063~ QP.~ __ PERCENT SPEED 

~VE H~~IDITY :: 35.0 PC BAROMETER 

91.0 / 'T3.;..O_ 

.)~ r-------- -.-----------------------------------~ 

~ 
L __ ._. _______ ._ 
1-, -_.- -- -- ---_ .. - ----.--.-- --------------- - --- ---

--.. _ ... _---_ .. _---

----_._--- ._ .. _---

_._------- -- --.--_._.-._------

------.-----~-- .. ~.--.--- ~--- ------. ---.~-.-.-. 

----------._--------- ----------~-.-- .. ----- --- -----~- ._.-

---------------------------------- ----_.--

--- -,----------------------------_._--- '--- -- -.~----.------

____ ~5 $, 5, 
FOLDOUT. FRAME 

~" Idt 

_S 

1 

o 



) 

) 

') 

) 

) 

) 

) 

i/O' -

DATA OF 421. SUBSET NO. 

- CC S E E-C'TW -'EN G'I NE'- fE's t 
PULK APSQRBER INLET 
3JOO FT. RUNWAY CCNF~ 
ENGINE ALONE TEST 

ORIGINAL PAGE IS 
OF pOOR' QUAU't¥-

-
22. 

-j 
! 

.--=-------_.-lOS S L E S S A R RAY 

n.;yovll7<, /l~ DATA -A-i 100-:0 FT RADI US -W-I TH NO-AT~CSPHER I~ 
(FOR POWER AND DIRECTIVITY rC~PUTA~ 

JT)../crl~(f" C6?/«~k#.)/ /11"~(J;97'~rj~ "-' ... - . '--'-1 
--.----. '------ ~ ANGLE ~ 60:' 

./ 

COMPUTED CASPl 1J4.A lO~.4 112.0 

---.-----

- .. -. - - .. ---

, 

I 
"'--1 

, --1 
.---------- -------1 

... -- ----------- .. ~.-.. -.-..- - --------.------,----- --- ..... - '---J 
l -- .. --. - ----_._--_.-' --'-j 

------ - -' -'--- -- 1 

------ I 
... -- ...... _ .. --'''---'- -_ .. _- -----1 

FOLDOUT FRAME , I 
------------------

----------- ._-- "_." ---·----------------------------------1 
~ ~. -- - ~. _. ~ 
1£' .1IoI-'IfIiiiIlW_-,--,-,_""",,--, ~_=iii'F'~L~" -~. ~' ~-~ .. ~C~ .. -~~-~ .... -'''~~"''~'' .... -- .. ~. ~~-----.... '" 



..... 

------"--------- ---- -------_.""-"- ----

54 .64 [-- .- --------.• --.-----------~----.-- ._-----------_._.- .-

1'---
r---' -... ---
~ r .-
fl--O::O---=-S-=-S -l"--E~S-S--A-R-R-A-Y-- " .. ------

i 
rF i" RAD IUS -WI TH NO-AHtCSPHERTc -A ilE~UA nON 
OWER AND DIRECTIVITY rC~PUTATIONS) r' -- --.--"------ ""-""-" -'--.-" --"--

ORIGINAL PAGE IS 
-_·-O ..... POOR QUALlT\" --_ .. -_. --

r"-- ---._" '---'-' -----"--.. -"---."--.. -------, . 
r' 
l 
'-1 

----------
I 

t 
I 
I" 

--- - ._-. -------- -----~-" ... ".-

-' .---"--- ---_ ... - ._---- ."-_.- ._-"" ----.--~ 

--- -. -------. ---- -----,-""-----
",,--_._---_." ... --"---- ----------_. --- -.. - .-"--

-------------•. ----

---. -"_._------ ----" -"-- --.--

FO~D.OU.t FRAME 

------.--------------------------------------------------------

1 

j , 
1 

I 

1 

J 



I ) 

11 

'I 1 
I 
! 
t 

II 
I 

" 

) 

) 

) 

) 

) 

) 

-

FFR W UI. 

OATh OF 427. 
1 

-" 

'. -- -... --- -. ·S-.--x-fj E"C I-PELS·' ~-AVE 'p EeNStJeTRAcTECFROM "THE -ORIGfNAl DATA. 1 
, CC SEE a T ~ ENG I N f T EST . ,~" ~ .. _,, __ , __ . ___ ' . ______ ------ --,-- _ i eULK ~eSOR9ER INLET 
30aO,FT. RUNWAY C(~E. 
E~GINE ALONE TEST 

S'f/t,. LOS S L E S S A R R A yj 
nyo Vc-~'/44;;;'~~~~ ;~~~~ -;~~".-;_-~~~~~DI~~ wI T~,,~~-"~!~C~~~E~ 

(FOR POW ER AND 0 IP. EC T I V ITY C CMPUT Ai 

,~. _-...._ .. -_ .... - .. - -~-- .. -....... ---- ....... - .. _'"'--- -----. -_._-- .. , --. l 
A NGl E.,. ~ O. 90. 100. 110. 12C. 13j - .- '" ~ .. --- ,-"-"" --1 30. 50. 60. 70. 80. 

CO~PUTEC OASPL 104.4 102.8 103.4 101.8 lC2.~ 103.3 1C4.t 107.4 110.2 111.3 1091 

~AND FREQUENCY 
1 50 8 1 ~ 3 '-80 :2"'-- 8-4'-. 2-' 8' 3 • 5"--a4~ 1--"8"6";"0 e 4.3 87-; 2Se-:y-' 93 • a ~ 
2 63 82.3 91.2 85.0 8t.2 85.5 86.3 81.2 8~.3 ~1.2 95.2 97j 
3 80 aq.o 84.5 86.3 87.8 88.0 88::~-"~d.2-92~5--<f4:1-~7.C-971 
4 100 89.0 84.2 87.2 81.1 88.9 89.9 ~0.4 93.0 ~5.0 97.7 91l 
5 125 86.9' 84.1 86:4"-87.0'-8Cj~O 88~d" e9.5'i:jZ;;7't;s:7-98.0'98l 
6 160 84.9 84.7 ~5.7 86.9 88.2 87.5 89,.5 92.2 ~5.2 98.5 q8j 
7 200' 94'.-1'"- 85 ~-j A6~-5- fft:s 'e-:f:1---8c;-~i"-G f~ 2'-'93-:2 ~5:2Cf9.5-9"!1 
8 Z50 82.2 86.2 85.6 87.4 90.4 91.6 ~1;4 94.4 ~~.4 102.2 98. 
9 315 81.7 84.2 87.T 9C.2-- 91:1" 90~r ·C;3~.1'·-9E;~'98:T--99:9--96; 

10 400 19.6 83.6 88.1 88.4 a~.G 90.3 «;4.4 97.4 lCO.4 100.1 97j 
11 500 79.4 82.4 8f~4" s8.-4 --89'.4 92-;6- ~4.6-· 95:'6-- q~1-9B-:-8-C;4~ 
12 630 81.8 82.0 86.8 87.0 -8G.5 9C.5 93.5 95.3 99.3 ~7.0 941 
13 - ... ,. 800-~-'--B"4;:3' -8~i:f 86:8 a'1'.2 -~f<;-:--2 -90.2---~r~3 "94.0 s·1-;Z-'i6-.2 93J 
14 1100 ~6.6 84.4 85.7 85.9 87.6 8~.2 ~8.2 91.6 94.9 94.7 92j 
IS 1250 92:0" '88.3 8ff"5~'86.1··- ffi"T--8e'~3"'eEf:'89-2~3- 9"S:O--94:59i1 
16 1600 97.3 93.3 92.8 90.6 89.6 92.3 «;0.6 95.4 99.3 98.6 93J 
17 200Q-89.0 87.3 86~O-- 84~6-"84-'-'2-95;f--'86:0' 8cj;i-92.0 90:-5-~f1l 
18 2500 93.0 91.2 90.4 86.7 87.7 86.7 E7.5 90.~ 93.0 92.e 88. 

_. -~., f9---" . 3150 '96":-=;-- "cf5'-.7'· q5~ 5- qt· .4--Cjr:"cr- '8 8":-5-e'9:3--93-;-2-c;-5:-7- 93 .'j--9-0l 
20 4000 q2.2 91.4 90.6 87.4 87.1 87.3 87.8 91.4 93.3 91.3 81J 
21 5000 91.6 90.i· 90-~4-ff;1 87.9 81.6 eB·.3-91:6-~Z:6--'9(5":8'·"88i 
22 f30a 90.9 88.8 90.4 86.6 87.0 87.4 88.4 91.6 ~2.7 91.1 ~8~ 

, 2~ 80JO .. 89.3 87;1'" 88.5" 85~·4"--85:2--lf5. 5--86.1 90~O-(fr:o·89.'O-' 861 
24 10000 ~8.5 87.2 88.9 85.4 84.5 86.1 81.8 90.5 ~1.6 89.3 88J 
2-5 12500· '-"81:t-'lf7~9" 88:'o-Ff4.~ ~3.1 86.2 e7.7 9-0.7 92.0 90.5 81) 
26 ItOOO 88.5 36.5 ~8.6 85.0 84.9 87.3 E8.4 91.3 ~4.2 93.0 90J 
27 20000 92.5' 92.1 92.2 91.2-91.4-91~1;-7-92.5~C;It'-X--102:2 931 

-i ----..... -----' .. -----,-----'--------------------------i! 
-------- -----------

.-- ,-_ .. ' ,---- --,---------

,"- .. -,_. ,-,--- - --' ... -----,-------,-------------------i 
FOLDOUT. FRAME I 

----- -~------------------------------------------------~ 

------'.---.-,- ,--.. ------.'---~~------------------------------~ 
---.--,,--,-----,---.-,-.--.. ,-----------------------------iii 



.' • = 

--- -" ------------------

._---,---.~-- ----~--~----

I 
: lCSSlESS ARRAV 

b Fl RADIUS hITH Na·"~A-T~C~~HERIC ATTENUAT;~~-
rOWEICANb-blP.Ect~IVITY·-CCMPlJTAtloHsr ~. ~-~ 

~ r-'''''-'-'' '--- -----.--.• -.--
~ 90. 100. 110. 120. 130. 150. r - -"_._.- .' ----- ~~--" -" . ~ ~ -.------~- . ~. -- -- -
, 1C4.t 107.4 110.2 111.3 109.J 105.6 r--- -- -_., -.-.-----.. - .. ~-- - ++--------- .... - - _ .. _-_ ...... -_.- -''" 

r-e4.3-81·:2--e~ Q3.0 94.-0"--9Q.1 ~-.. --.. -.",. 

J 87.2 8~.3 ~1.2 95.2 97.0 98.5 
I-·~d. 2~-- -92-;~f--<;4. r-S7-:C--9r:a- C;7.·7---- "',, .----... - - ---
, 90.4 93.0 95.0 ~7.7 97.0 91.3 r·· e9.5-"92~7 C;5~1-98.0 98-:5-91".5 -----.. ----.-" .. '.-.-,' .. --.. ,-.--'---."'----.-.. -~. --- " .... 
~ 8~.5 92.2 ~5.2 98.5 98.0 92.2 
r-Gf:2'--"9~3-:'2 95':2 99;S----9fr:-S -"9Z-:-Q--"'-'--'---" .-.----'"-.---,-.. -.----- - -
I ~1~4 94.4 ~~.4 10Z.2 98~6 ~8.3 
~ -c;3-~-1 - 96-;4-~~·-·98-:T--·99·:9--96·:~6--· 89~2---"----·-.,.·-- ...... -----·'v-* ........ --~-----~ --~--.. -.-- ~----------.,-

~4.4 97.4 1CO.4 luO.1 97.6 86.3 
~ 4" 6' 9 5:~6 .. - ~ ~l- 98-:8 -9 4~-9--' A'5 :-'6 ---~. -_. - -,. ------..... ---- ._- .,,_ .. ----. --" -.. --.. --
~3.S 95.3 99.3 97.0 94.1 84.6 

___ .. __ ," ---------_. _____ .• 1 _____ ,-.------_. 
---'--'--~ ~.,-.--.--

~1.3 94.0 ~7.2 96.2 93.3 86.3 
eS.2 91.6 94.9 94.7 9Z.1 86.1 -. e8~8--9-2::r 9"5--:-O-·-94:5-9i:o-···8~r:5-··-'-·--·---·- .. '----·-·-----·~ --.-.. _- ._ .. '--'.-- .--
~0.6 95.4 '79.3 ~e.6 93 •. 9 88.6 

:---86';0- 89. i- 9t;O-90~5-81:_3-83.0--·---.... -··- .... ·- --------_ .. _ ...... 
e7.5 90.9 93.0 92.e S8.5 83.2 -, -e'9: 3-'93-:2' (f5:'1---93 • j-' 9'0':0 --8-4"73 -~; --,_._-'-'---
87.8 91.4 93.3 91.3 81.6 82.1 - ~r8-.-j- 91 :'6- c; 2 • 6--'90: 8"--"'88:-1'-81-:-3-
88.4 91.6 92.7 91.1 ~8.2 80.6 

-86 .1- 90.0-"9T;o-·a9~o- S6~ 'f- 78·;-8-----;--.. ·-· .. · 
81.8 90.5 91.6 89.3 88.7 78.8 

-8, • 7 9-0. 7 9 2 • 0 90 • 5 8'7. 6 18. 8 
~a.4 91.3 ~4.Z 93.0 90.5 81.2 

-. ';; 'r~ -"--92. '5 .~ It :-ilio 2:_2 . 9 3 .1---q·'7'I-. =9--

------.-- ---_ .. __ .. -

---~-- --.------~-... ---
---_._--------_ .. - ---

----------------------------------------------------------------------------. 
--- ----- ------_ .... _ ... --

[O~D_OUT. FRAME ~ 

-----.. ~'------------------------------------

----------------------------------.-----------~-------

a , 

1 

.j 



... 

_________ ~ __ ~-:-----~~.-.~~~~~~~~"-i~~----~~~---l-~-._~_-; ~: ... _-~-__ .' .. z~a~i.u~$~4.~.-

1 _____ £RL __ --'L~C S S L E S S 0 t\ T A ~T .~1~O O:!!!-...!F'-~C"-"r.'_'_T--..!fl.:.=·A~D ~I U=' S"---________________ ---.! 

I 
~-----------------------------Q~C~S~E~E~C~T~k-E-N~C~I~~~E~--------------------____________ ___ 
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ENGINE WI1H tPFRcaCH FLAPS 
----l / 
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I 

REAC1~G NU~BFRS : t:5 61 _._-----,---- j 
1 

(CNFIGURATIC~ NC = 112 SPEED = 17~5. qp~ ~ 
TE~prRATURE = t8.0 F RFlftTI~E ~U~IDITY = 51.0 PC ---"'----- . ---------------' 

~IC 11 14 15 16 17 

R n • 31. 43. 

-~~-----~--.----- -.-. -----' -. '-'-j 

qo. s c • 

1 lOf.. 91. 

DISTANCE ql. 82. 

__________ --"_': I.#- 1-- _____ ~_.__ ?_~ ~ _ 3 !_~ ___ ~~ ___ ~_~ __ _ 
INDE X FR Er. 

-·--·--~-1---·-·-----5C_;·~+- --·A-2-:6·---83-·~--3- - RS-.-3 -8-9.( --~---~----~--~--,---- .. -
2 6~. 83.1 80.~ 80.7 81.7 
3 8C. gl.0 79.l ~b.c ~0.4 
4 10C. RO.6 7~.~ 78.4 80.~ 

-- -----5-'-~- [2 ~ ~ - 7 S. 5 . 'nf. -4~ -- 7'1'. if --'80 • 2"--
6 16C. 77.7 76.t 78.S pc.~ 

7 20C. . 7A~3 7r.E 80.7 81.~ 
8 25C. 77.~ 78.1 79.2 80.1 

---~-::Q~--=31 ~ • 7 b • 0 7 7 • f7 ''f;-Z;---- -7 G-:'4 
1.0 !toe. 74.4 75.1 76.1 7(;.4 

---~--. -Tl- _._-- 5-C·C-~---- .. 7-1~6- ··72-;~·"" - 72---~6---- 73~~t~·-~--]~-----
12 ~3C. 72.6 70.~ 70.9 11.~ 

-1¥3"··- "a"ce. 7s·~l'- 15.~ 76.,"-- 71.~~-----~·---~------- ----.-------

i ._------j 

i 

1 ---1 

1 --l 

14 lcec.· 74.~ 70.2 71.1 71.1: 
-----.1 ...... 5~lrrr._ 73.11 (-, 9. i 6 q • 8 "7'O,:..-14-~----------------------

16 l(;JC. 70.5 (-8.1 t8.? tR..e; 1 

-g gg~ ~m gJ mr gj- .. -~~--~-----=-~=~-==. ---1 
*._-. 21 'Jeac. ---l)lJ.3 62.<; ozt~5·;·-~r--~----------------------<l 

22 l:.3CC. 73.7 f.6.1 67.S oR.7 
-- ----- 23-' E en c. 71 • ,---E3";~-6 T~ 0--6 fr-; 1-----~----- ----~------

24 locae. 70.1 60.2 b4~2 f4.3 
.. ---_. 2'--1 Z~ O'c.--------, 4-:r- -5 ir; ~-6::r~ :r--6'3~':-

26 ItCOC. 68.4 5~.3 58.~ 59.C 
27 2ccOC. 6S.! 62.3 62.4 63.1 
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CCSEE CTW ENCINE 
..... __ . ____ .. PlJll< !\[l~CR,IER INlEL_. __ ... __ __ ---. -~---.--

FUllY SUPPRESSED ENGINE 
_ .. B'flNE ~lTH ~PPRC#.CH FtAP.5.. _______ . ___ _ 

ORIGINAL PAGE is 
OF POOR QUALI TY L. C S S l E S S A R RAY 

,n..yav~-l1wK DA1A-AT 100.0 F"f R-AO·Iils~I-I·T~ NO AT~(SP·ME~ICl 
(FOR PLwER A~D DIRECTIVITY CC~Pl,;TATIj 

~f/t,4'r C~WJt' H/~ ~tr;..r6 .. . . .' ·1 
~----·A~GI ~·~661' 9C. 120. ~-.-.--- -- .. ---.--.-----.-.--.... --_._ .... - ·---"i 

CC~PUTED CASPl 95.2 94.8 95.5 

BAND Ff1ECLE~rY 
... __ .. _-L .. __ ... _ !:.Q 

2 t3 
3 PC 
4 1 CO 

89 A..Q. _ 9 b .9 __ . .9 1. 9 ....... __ ........ ________ . __ .. _______ .. __ _ 
P6.2 B7.4 ~P.4 

95 • .2 P3.5 P:.4 
83.2 A3.4 81.4 

5 125 7S.S 80.2 7~.7 
~ ltO 77.9 79.4 79.5 

__ .... _. ___ 7 __ .... Z CQ ___ ? P..l!..l_._~l~l ___ 8l!.!t ________ ... _____ ~ __________ ._. ____ . ___ . 
8 2:0 7S.l QO.6 91.6 
9 315 78.1 78.4 7t;~1 j 

H m ;H ~H ;U----------.. ---·· .. ------- .. ·--.. --- III 

_13 ___ .. __ ?,_ C.Q_ ........ 8:;" S, 2 e • I_..l~ . ...s;_. ____ ------------------------i!-
lit lOCO 77..672.773.1 J 
1 ~ 1 2 ~ 0 7 6. 1 7 C • 1 7 1 • 5 __j 
16 16C1 7~.7 6q.5 te.s 1 
1 720 C Q 7 "3 • 0 () 1 • 3 f::. f; • $ _ ... ~._ _ 
1 8 2 5 C a 7 it • 6 6 6 • "3 f: 6 • 8 ···1 

, __ . __ lL~11~Q. ______ I~.2 ... ~~_'-2.... ___ 64 .2.._ 
20 40CO 74.6 70.3 tP.3 
21.. __ ~QCO 75~4 .64.4 6:.9 

1 
.. _____ ._ .. _ .. __ ... _______ . _____ ~ __ l 

22 t3CO 7R.6 61.7 6P.6 
23 ~OCQ'32.5 66.264.8 ~ 
24 lCOCO 78.8 64.6 62:'1 

. ,,_ . __ .2..L_l.?_~ r.Q. __ . .I 1._1.. __ 6 5 ,~·4._. A~. ~ .. ___ .. ________ " __ _ -I 
26 160eo 71.0 70.5 7C.5 
27 2eoca 7R.9 77.5 77.~ 
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CAT~ OF f06. SL8SEI NO. i3. J 

SIX CfelPElS ~~VE BEEN S~RTRACTEO fRO~ T~E ORI~INAl DATA. Ji 

______ -"c ...... c SEe rIlL D1Gl~ .... E ______ -----;-______________________ ---4! 

FilL l Y Slip PRE SSE 0 ENG PJ E _ 
eULK AeSCPBER INLET i' 

I 
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OF POOR QUALITY. nv; LJ ~ . ./ _.J .' '/ OV~ r~,;4J __ Q-A1A-AT lOn.JL£L-.R.A£11U5...Jiltl-'liQ __ ~~~(SEJ:.£Rl~ All! 

(FeR P(~ER AND DIRECTI~ITY CC~PUTATIONS~ 
l 
~ 

1 
~C. _____ 9~LC.D_L-l4~ __ ..L~_l6J _____ ,_ _ -M1G1J.4- o. _" 3C .. ___ 4Q .. ___ ~c _____ fC .. ____ 3C. 

____ ,CQMP'lTE CA5PL-.5_9.....1 _ 95.L_ 93", 2 ___ 92. Q. c; 1. 4 9_h-'--4_.L;~O><_.,;."-7'----_'t_QL2. __ 51.2_.2£L.. C-,-, -.<9,-"2,-",.,-,,,3'-----<-«;-,,<;31 
1 

eA~C FRE~lE~ry J 
1 ~O ~C.3 86.7 87.3 8~.7 85.2 83.5 35.7 86.3 et.5 8~.~ 97.0 8~ 
2 ~3 q«;.~ 133.5 ~1.~ ~C.~ QO.5 7S.3 F?_2 ac.s R2.0 _ e3.13 81'·.5 861 
3 eJ 8S.7 Rl.O 78.5 7~.C 7<;.3 7<;.3 FO.8 77.5 eC.5 EC.C ~2'-5 ~~ 

~ ~~~---~;:; j;:~ ~~:~ ~~:~--~~:-~ -~~:~---~:~~--~i-~i ;~:~ ~~:~~}:~~----~~ 
6 1tO B7~18.e 7R..7 7f;.7 11.0 17.q 77~7 76.2 76.8 74.8 77.0 79 
7 leo 81.0 78.A ~l.q 1E.4 lA.5 7@.9 79.9 7~.O BO.5 80.2 7~.7 80 

____ ~!l ___ 2_c:0_. ___ 84",9 __ 19.2 7t3!4 . .1l.Z_~.!;. __ 1~._!;_1~~_.7.8~':!._ 78.f:: 7t:..1 78.2 791 
q 315 84.476.47';.27'5.615.275.775.1 74.'1 77.7-~i3:1--74-:·1-761 

. __ ._ lQ~. _, _ ,!tCQ_ _ _~.2. 6. 72.4 72. L 71.J_l~.!...l_ lZ.._~?2_.~12_~5'::. ___ 15_._9 _ Tl. .. _8_1.3~J __ J.4 
11 5CO 81.1 71.8 71.) 6G.5 fe.s 6~.6 t~.8 10.5 7C.l 6~.C 71.1 13' 
12 630 _---I_:!---L-U~- 7C.5 1~,2.-2k.Li. __ Q9.7 t7.2 6e.7 69.3 67.2 6«;,l 71] 

---13 3CO 77.785.11 131..4 82.0 78.~ 71.9 7't.0 75.473.2 74.C 76.0 74i 
14 1') 00_ _. __ ? c;. ~_ ,77 •. 7 ___ I'._ •. t __ L4._._t _72,9_ .11. J _____ t5..!_L __ t} !.? ___ c c; • ~ 7 \1 .5_._ 1. 2_!§. __ 7lJ 
15 12~0 73.1 77.8 74.6 73.3 11.f 6~.g 6q.3 6f::.~ 67.1 70.3 10.6 70~ 
16 16CO 71.0 82.4 7~.2 71.5 75.9 12.7 (:;9.3 61.5 t7.0 66.7 68.1 (:;9, 
11 /.a~Q·· otl.4 78.5 74.~ 72.5 7C.'. 68.0 t:5.4 63.4 63.6 ~3.1 64.666: 
1~ 25CO 66.1 A1.5 77.3 15.0 12.0 6e.R (:;5.3 62.6 62.~ 60.4 64.1 65, 

----t9 31~O ·64:.-5-jq:-r-·76--~-9--·~73;4- 70.G 61.'1 t3.9 61.'5-~1.2·-'-60.C 63.0 f4~ 

20 40CO ~2.7 78.9 76.8 73.6 72.4 70.4 (6.5 62.0 f6.3 62.e 64.~ 65, 
---21 ~OCO 61.7 7B--:8-7t.-613.-f.--12~6C;~4 t:4.5 61.962.262.665.265, 

2?, f::3C062.3 84.4 QO.2 17.9 7f:.'1 75.3 (:6.0 62.2 t2.~ ~6.5 69.0 t:.e, 
23 20CO---6-j'.Q 86.2 '33:4 -7~-.2- 80.3 79.0 t<;-;)-'63-:-i 62.3 -63~1-·-6~i-·--6~ 
24 1COCO 66.1 79.6 78.6 76.6 7~.8 7~.5 t6.7 ~1.1 ~9.6 60.<; 65.1 62, 

----~~--~~~--.--~~ ~~,~-=~~~~~-~~~~~~~~~~~~~~~~~~~~~~ 
25 125ca fG.5 14.0 _ 71.1 6e.e 69.2 61.3 fi.2 59.9 5'1.~ ~2.4 66.4 ~3l 
26 1(:OCO 7~.5 73.7 7C.7 6~.S 6G.2 67.6 t4.3 64.4 64.4 64.t 64.5 64j 
27 2COCO Al.S 73.6 72.1· 72.C;--i3.0 12~5- --'72'.T-71.5·· 71.5' 7f~6-··-il~3-- 731 
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:RO~ T~E ORIGINAL DATA. 
CONFIGURATION NO 112 
SPEED = 1795. RPM 
PERCENT SPEED • 41.0 

JSSlESS A R RAY 

5 • 7 86 .3 e (; • 5 e f • ~ 87 ! Q e 7. 5 ·~6. 2 
~._? sc.s ~2.!) e3.13~ __ 8".5 86.0 q7.? _____ ~ __________________________ ~ 
o.e 77.5 BC.5 Ee.c ~2.5 E4.2 85.5 
~.2 __ 7? ____ B 80.0 79.~ ~fl.8 ___ 8J_.!...I!_q4.0 
~.7 7(;.7 7~.2 15.E 78.9 79.9 82.2 
1~7 76.2 76.8 74.8 77.0 79.2 80.5 ___________________ _ 
9.~ 7G.O ~0.5 80.2 7~.7 80.1 80.9 
~~_ }e~~_38.~ __ 7~~1 __ 1_R_!_2_19.6 )9.4 
5.1 74.~ 17.1 13.1 74.1 76.9 76.9 
~.~ lZ.!9 ___ 15_~_9 _Il..8 __ 73_!..:L_]4.8 74.9 ___________________ _ 
~.e 70.5 7e.l 6~.C 71.1 13.0 72.6 
7.2 6e.7 65.3 61.2 6q.2 71.2 71.7 
~.O 75.4 13.2 14.C 76.0 74.9 75.2 
r; ._l __ .E.l.!...~ ___ c~ ._~ __ 10. S 72. 6 ll.~ __ !! !_~ _____ > 

~.3 6t.q 61.3 70.3 70.6 70.9 69.1 
9.3 67.5 (;1.0 66.7 68.7 69.3 68.) __ •• __ ~ ___ "_ ~ __ ~_. _______ .~_ • __ ._~ •• ________ 4 __ ~ •• _______ _ 

5.4 63.4 63.6 (;3.1 64.6 66.1 66.5 
5.3 62.0 t2.~ 60.4 64.1 65.3 65.1 
3 • 9 6 1 • '5 - t -I • 2--6 a • C 6 3 • a t: 4 • 2 64 • 0 
6.5 62.0 (;6.3 62.e 64.S 65.9 64.8 
4.5 61.9 62.2 62.6 65.2 65.1-65.6--------------------
6.0 62.2 t2.~ 66.5 69.0 te.o 69.3 
F;~3- --63~T 62.3 63.1 66: i----6 5 ~1-66 .--=1,.---- ~-------- -------- -------

6.7 f.1.1 ~9.6 60.9 65.1 62.7 65.8 

FOLDOUT FRAME ~ 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J . 
-i 

--,-- ,- --,.->-~- - , - • ' , ~ 

<--'=---~~~~-~~------~--~-~~~-"" _____ . _"d. __ '- ~ ____ ~ ___ ~_= __ :,~~:_"~ _____ <~~_u __ ~~L_.:."'_'_"__~ ____ ~_~ __ L.~C..,..,.,..:....,;._, ______ < ___ ~_~ 



r" -, .. ..-."" ..,~" ----.~-. 
i • --..----
r 

I O~~I ESS CAl 

• 
QCSFE Olk EN(I~E j 

________________ yy~J~~8E~P~I~~~lkE~l _________________ ~1 
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fNGINE WITH ftPPPCACH FLAPS J 

_____ "-'I'-"C~f _____ .L4 ___ ~ __ lL ____ ll ___ . _____________________ ~ 

_____ R~~ ____ ~0~. ___ 31. 43. -_. -

• J H"_El~.;I~ <;0. <;0. oc. 90. 

__ . _____ ~ _______ ~_ _ ~Of)_. _ 

_____ C=--=-I -=-~ _=__T :.....;M,_,_I C;::..E=__ 91 • 82 • 8 3 .8 ~ • 

_____ -'-" r IJ-- tI-_____ O_. ____ ?..f ______ ~J_!- __ ~5· 

_____ 1 NnE X ___ lB.J_~. ----_._- --_._--------- ----, --_ .. _----
1 50. RS.l 88.E 92.0 92.~ 
2 6~ .. ,.!i.e •• ~!J... ___ 86 ___ ~_~ e .• L-f! .. ~_ .. s.. __ __'_ _______________ . ____ ~ 
3 Be. 89.0 aB.t:. 8~.5 QO.2 

___ _1.+ ___ tOJ: .• ___ 38 • 1, 8.11. 4 8 7 • 7 R <;. ~__ _ __ _ .----------'l 
5 12:. ~7.0 86.E 81.1 e8.: 

__ , ____ !} ____ LCt.. ___ . 84.5 ___ B t:. _. t __ 81. CJ 8 c; •. 4_ ~ ___ ,_____ _ _______ .. ______ ._ _ _ _ ___ .. _ 
1 20e. 86.2 86.E SQ.4 89.~ 
9 25C. ~6.3 88.1 qo.o 8q.~ 
q ~ f5-. - -84.9"-- A1 ~'t- f3~-:<;- -8 cf~ 4-

_, .. _ ....... ___ 1 Q ___ ~~.Q.. G.!.__ B ~_._.I __ .. 85. ~ ___ 'E _~ ~_ 8 J~_~_ . ___ .+' __________ _ 

11 ~OC. 81.1 94.C 85.8 e5.~ 
. _____ X~ ___ ~l..C!...... _ 80.2 'H. ~ R 2.4 e 2. E 

1.3 EOC. 90.6- -i9:4 -s3-i~~ ~2.1 ) 
------_._------_ •. _--' 

114 1 coo. . !,!.q~-c;- _1'L!_L.....!L~~1,..::..~2 __ __'-------------------
15 12~C. 83.3 80.1 82.3 P2.4 
16 ll:nc. 11.0 75.4 16.2 77.2 
17 2COC. 76.4 15.C 15.9 16.~ 
lq 2~CC. 11.2 75.2 75.9 76.1 

-.-.~ -~-- ----,- ------. __ . 
19 315C. 16.5 72.~ 74.3 75.2 

! 2 t) 4 C 0 C • 16.5 72 .4 73 .9 14 • ; __ --1--_________________ ----.;1 
I, ~~ ~ ~g ~ :--~~:-:-~-f:-~ 1j: ~ ~::: ___________________ ~ __ ._._._. ___ ~~ 
i 23 ec)c. 77.A (;q~l· 72.9 73.3------ 1 

t 24 1000e. 78.8 68.1 73.: 73.2 I --.---~~-. ~~~g~:.-~~:~ . ~::~ -:::r ~~:~ --------.- .------ I 
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~CSEE CTW ENGINE 

____________ :e~U~l~K~~e~CRnER INLET _~--~------------------
FULLY SUPPRESSFO E~GINF. 

________ --'E:..:.NL.!(.w-I~N'_'=-I=~'rlITH _~P PRe ICH Ft.A I'L _____________ _ , 
---------------_.......l 
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ORIGINAL PAGE IS (5' PL lOS 5 l E 5 S A R RAY l 
-oF pOOR QuAL.I1Y---;ei:.l0 iI~ /~~c AlA'-AT' iOO-:O~T -RA c IljS--~/IH· NO iTMt·~PH-EP. Y': 

(FOR PCWFP f~O CIFECTIVITY CC~PUTAT~ 
I!/JC;;-;;;;:C~~:;;~ ~-~-e~--~---'-~-·--:r.r----·------··-----------1 

.-----...... --_ ... ________ .. __ -_J 
1 

I 

MjGL~~60. ~C. 170. 

COMP'ufE-C--CASPl -i03. t3-10-5·.0--104~2--·- .--------.-. 

J 
RAN C FR EQU:NCY 

1 ~I) 9R.C: 99.') 101.2 
2 ~3 Cj3.4 97.4 S~.g 
3 ~o q4.5 qt.4 9~.4 

------4-- fed- '--g4~-O' 95.'. go.-" 

5 125 91.2 91.~ 8~.9 
6 r~o ---~-"'-;-5"-8C;;1'--87 .rr- --~------.-.. -----.- ... -.... ------- -.--.. '-
7 2eo 86.7 89.1 8S.Q 
8 2~0 R8.4 90.1 9C.9 
9 315 RA.l 8~.1 ~F..4 

--1-0 4co----if6~-8--89.6 8t~5--'--- --.~--------

11 seQ A~.5 RE.O 84.e 
-12--'-630- 8Z~(j 84.9 83-.4" 
13 BCQ 82.2 83.2 82.9 
14 lOCO 83.6 81.8 81.9 
15 12~O 9C.l A2.3 ~~.3 

--16 16ca---.. -r.i~4-- 7i .rf- 15.9--" 
17 20CO ~2.3 1e.3 7~.1 

-------n---2-5CO- 86. C 7 ff~(f-"-7 7. (, ... --- --<---------------------------.. 
19 3150 83.2 16.4 73.8 
20 4QCO 84.1 --n:::7 72.1 
21 50CO ?4.1 14.1 11.0 

---.-~·-22----·- (:3 CO-'- --lr3.·?-··f5.-1--13-~5---

23 ~oeo !J3.q 1'3.06«; .. 8 
.- 24---- 1 coco --"~t'~ C--11t:!)' -7 f ;ff - '---'--'---~--- -'·'il , 

25 12~CO ~2.9 14.~ 15.0 
26 lt 0 CO-- 1 r;. 5 7 c; • A 1 r • 8 
27 2COGO q~.b 86.6 Ai.6 

---'-~---'-=---~---' -.--~ .. ---.------.--.. --------. --------.--.. -----.-. --_-_·-·~_--==~_·_··--_·-_-_-_·-===_--·--·,j~---~---l 
_________ ~ ____________ . __ . 1 -----,---- ---- ._.---------
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3 EO Sl.0 SL.O 94.8 St.C SE.C 9S.2 Sf.e cS.2 S~.J ss.? 1)7.~V 
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1 - - -- --- ------- -FeLOOUT. FRAME -1---- -~- -~~-----------"-------------=1 

------~-- '- - -

, 
-----, 

I 



" F ~.r' •• m!lo11 . .. 
i' -. - . -

" 

75 

F~O~ H·E ORIGINAL DATA. 
CCNFIGlRATION NO 112 
SPEED • 3090. RPM 
PERCENT SPEED - 81.0 

rss_~_S_~ARPAV ________________ ~O~R_~_~=~~L~P~~~:~~R~~----
Of pOOR QO 

,1_ }~A~ IV $." k IT I- f-jQ _~J U C SPE E P J C_ AT T E NU A TI =O-,-,N ___ _ ---------------- -- ---,---
ER A~O DIPECTIVITV CC~PUTATIO~S) "-

J 

_eh ___ 9Q_._1CC_._l~J,59 .. ", 160. 1BO~. ________________________ _ ) 

) 

C8.2 102.5 1C4.5 1Ct.C 111.~ 112.2 110.8 
5<;.3 IOl.? 100.0 103.2 109.7. 111.2 108.3 
«;f.e <;«;.2 C;C:;.J SS.: 1)7. C les.} 106.7 
:5.7.5 __ q·~3 __ , c6.2. °3. 2_ lQ~ ___ 2 LQ7 .~_ 105~5 
«; f. • 2 96.4 <;1.C 9C.S 101.2 105.5 105.0 
-;4.5 9".5 <Z~.S 82.0 ~1.5 L03.0 1Q2.9 
~5.7 9t:.S «;5.C1 <;0.0 96.0 100.9 102.7 
~4.2 C;5~5~._2 el:L._'i~_~~ __ tQ(h4 1:)1.6 
C;2.Cj 92.4 S2.S ef:.7 93.1 SS.l 100.1 
S.2~.l, C;3~~5Z_. 9 , _ !t6.3 91.8 9~~~ __ 98 .8 
c; 1 • 1 «;0. e SO.5 P4.3 90.5 C;5.5 96.3 ) 
Ee.s 88.0 87.5 82.P 99.0 93.8 95.0 
EG.O E6. <1 £17.4 e3.S 88.9 92.9 93.9 
E 7_~_ ~ ~ • ...L __ !!5 • ~ __ .J 4 • ~_~ 7. 7 _2.h.<L_J 2.6 ---,---" ) 
~c.3 ~3.6 84.0 83.0 Q7.1 90.6 91.Q 
~5.7 84 .. 5 Elf:.Q 82.S 86",,-? __ 8~~J 90.5 __________ _ 
E3.5 SC.f: eo.s eC.t 34.0 88.0 89.0 
e4.~ 81.5 81.1 7g.~ 83.4 ~6.6 97.9 
~~-~~--~~--~ 

EP.5 P4.4 e2.2 7S.S 83.3 85.8 ~6.1 
E 5 .0 81.2 eo. 4 7S • 5 82.2 8_4_._5 _..i?-=.c.;:5=---_____________________ _ ) 
EC:;.l 81.1 eO.3 71?1 ~1.5 82.9 94.3 
'1:4. P--_,ft. 5_~F.C.2 79 .4..., _9.1_!'J_,~h~L_8_J ._~, ___ ~_, __________ _ 
€2.5 78.8 17.1 74.8 7g.0 79.0 Q1.0 ) 
fc.g 17.3 7~.7 75.e 78.6 71.3 19.4 
~S.3 7S.0 7S.1 7S.1 78.~ 79.0 1~.9 
~:3 ~~_ ~l. .. 5 __ ~3.Q q3.~ __ ~~.!.~~.!.Q. __ ~4. 3__ _ ____ ,,_ ) 
~C.9 90.g co.q g1.~ 90.~ ~2.5 91.0 

I -- ------,-------

I 
) 

) 

) 

---------------------------'-----------,~-------
} 

-1 
) 1 , 1 

~ _~~ :lti!~,,_~-• "--,._<"~~t:~~~~~_b;...; .;;~.;;.;.;.:"--"~~~::,~i;~.~"..t ... j L 
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t 
~' 
~' 

, 

l 
f 
j, . , , 
I, 

• 

, 
I 

. 

1 

) 

) 

~----
.- --- ---

- - - ~ 

... , 

seL LGSSLESS OJ <: 
• 

OC SEe OJ'" EN· 

1 
- -----.------.- ------ F U ll'C SU PPJ~ E_~ SED ..bEDf\:~GJ.I.'-!N.hE _____________ ~1 

ENGINE WITH ~PPPCACH. FLAPS 
-----------~ i 
___ . . ________ ~E_~C.J!·~§_~_t;.~~EJ~S = 14 75 7t: ) 

J. 
,.CCNF IGUP4_TIC~~( = \J.£. ____ ~~~EED_~~.f!L?·_RP'" --- ---1 

_____ ._Is~~JRAJtJJ~E_=__...1J !.O--E _______ ._ R ELATI VE H.t,;r".I D I JV = 50. C PC 1 

________ -..1!.c. ___ * ______ 1 . ..!..4 __ 1~ ___ . .1!L._.Jl __ ._. __ , . 

R 0. 31. • 4.3. 5~. 

H·ET ~.J8S" :i O. 90. 70. se. 

1 

1 

~~ __ ~ 1 
1("6._ 91. Rt. 81. 

ql. 9Z. 83. 8~. 

.z . __ .. __ ._ 
___ ~- D I ST ~NC t _-'-'~_~"'~_ 

----- ---, .---- '----·------~----1 
o~ __ 2_2. ___ ..... _ 31! ___ .3<; • Ph I "J. .. ------,.~. ~ .. ' V'!_--

I~QE_~ _____ FRJC ________________ , __ ________ ._____ I 
1 c;e. C;7.3 95.e 9R.~ 110.2 ·-----------1 

___ 2 ____ 6 3.L- ._'?~_t._l ._.C? 5 ~5_5 c'! . .l. ... 5_I~. 
3 8C. li6.1 <;6.~ ';6.7 98.C 1 
4 lOC, 56.6 Q5.196.1 t;8.2 _____ . ___ ._______ I 
5 12~. t;6.3 C;F.:.~ '76.11 Q8.~ _." .. --_--_ ...... _-.. ~ 11 

_6 160. <74.29'5.19£-.498_.7 ___ .... ________ _ ___ .~. __ . 
7 2,)C. ';4.2 t;5.4 97.0 ~8.C J 

A 25 C. _2.~..!2 __ <;!!..!_.L __ 'i6 • 2 cn~._:_~------------_--------....Jl 
9 31~. q3.9 Q5.e '76.6 99.2 

__ --"l~O<___ ~~ ~._9 2 .!L __ 5.'J ~J ___ 15.,L_ <;6_~~_ 
11 5CC. ql.9 ~3.~ ~4.4 S5.4 

.12 ___ 630 .... _ ~q.<J. __ 91,.L~51.~.93~. __ .. ~ ______ _ 
13 E~C. 8~.8 ~O.2 ~1.3 t;2.1 

____ ... 14-L' __ lCc~.~.~_.B_efh.]~9_!~ __ 5Q .. !.. _____________ ~ _____ _ 
15 125C. aA.O 88.2 88.7 ~~.l 
Ii? 1.~OC. _ sa.? 87.~ 88.48e.~ _ '-______ ..... ____ .. 
17 2COC. 85.6 ~4.~ 85.4 a6.~ 
1~ 2 ~1C. e4 .5 ____ e3. e. 84.7 .. !J~J_., _____ ~ ___ . 
1~ 315C. 87.2 84.~ 86.1 87.2 
20 4COC. _,~~.4_~?~_B3.L~.E:-____________________ ~ 
ZI 500e. e5.2 82.1 e3.8 85.1 

___ ~~ .. t30C. 85.3 BO. ~ ~n.3 e~!.{ ___________ ._. ._-----'-_. 
Z3 ECOC. 83.4 77.1 80.1 SI.E 

--.-- ~;-_i_~¥~~:-- -~};~-'~~-;}-'-~~:;--.~~:~----4 ,11 
__ --"Z"-'6::.--.....,I:..=t:.C 0 C. 19 • 1 67 • Cj 7 4=--=-. 1~-:7:-:4:--=.~4::-__ ",,",,~~~~-r;"=-;-___ ~ _____ -----!1 

27 2 C C J C • 16 • 1 71 • Cj 12 .6 7 Z • r; fOLD.OUT. FRAME I 1 
61 I 

j 

--"~~~ 
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l , 

s 
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:71;; 

• .. _. 
.. A·· 

~s_p E_E_D_=_3 2e-1!-~p_~ ______ pERC ENT S ,-,PE::..::E:.=.D __ -=-86=-.:.~O=----#-&K~~ __ L ~,-,..? ____ _ 
~E "'fJ~IDITY = 50.C PC BAROMETER = 29.30 IN HG Kltl/ .".,-r: 1---

~---------------------------------------------------.. -------------------------------

---.-----~ .. -------------- -------------------

---- ----- --~-------- --------------------------------

---------------~~-~ - ~-- ---~-----

---~-----.------------

iL ____ _ 
---------- --- _._--- --

I 
r--------------------------------------------------~.-- ---

r- .--- -;-~.- _ .. --' ---.-

fAME I 51 J[OIJ)OUT. FRAME ~ 
:r:----------~~-------------
i! 

t._.~c.~~ 

I 

) 

) 

) 

) 

) 

) 

) 

) 

) 
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.i 



~ 
I' 
I: 

II 
! 

) 

~--------------~-----.---------------------------i! 

DATA OF f06. SIIBSET NO. 26. REACIhGS 14 1S 

C£SFE £'T .. El'1(I~E 1 
eULK APSGRBER _lN~l~E~T _____________________________ ~l 
FUllY SUPPPESSEO ENGINE 
ENGINE WITH APPFOeCH F'AP~ __ _ 

SPc; lOS S t E S S A R RAY 

-- n'/(YVetC-/'c,l'flVr-- CAli AT--100.0 Fl- RADIUS WITH NO ATMCSPHERIC 1 
________ (EO,.R pCK~g_A~JLJURE.C T IY IIY _ c.c~J).t)JAIJPN 

ITp;/,u7-C;;:,v:ra,LM/1' /Y/e,ea/',Ib,c/F.J ~ 
--------"-N-G-I-)--:~ .. ~-6-0-. «; c • 12 0 • 1 

----.-- -.- ----------l _ .. _______ ._.~-_____ . ~_ .. ______ ~ - ____ T_. _._~ __ • ______ ... _~ 

COMPUTEt (AS~l 115.0 115.1 lOG.l 

------~---.--~. ---------------~-! 

26 l~OCO qG.G 8«;.«; 1«;.«; 
.?1 ____ 2.~9_~O_ 16.9 96.q 8t:.G 

._------------ .-----. 

FOLD.OU~ F..RAQ I 
----.-.------------.-.--.------------------.--------il 

i 
~-._~.~~~'__=:~_:.--=_~= :c~~--- ~~.,=. ·'-~,~~"_._'~~-~~,:::~'"4)~~::i~i~:;.~~i~~_ ~_:~~~~-~: ~ ~ ~~ .. ~::..i.~~~_-._r._~. _~~;~L ' . _~,u_~iii 



[ 
~ a 

r Al 
I 

7t __ -U~ ________________________________________________________________________ ~ ___ 

CONFIGURATION NO 112 
______________________________________ ~EE 0 a 32_e_2.L...BJ'_M~--: 

PERCENT SPEED a 86.0 

OSStESS .4 R RAY 

1 RAOIUS kITH NO ATMCSPHER[C ATTENUATION 
~B_~~D_I;UF_E_C T lY 11Y_ C~~PVl~T IP~S )~ _____ _ 

--------------------------------------------------------------------------------
----------- -------- --.-------------

------------------------------------

-----

~------ .. _- ----- ----------------

-- --~.---------------. -------------------------------------------

------,- ----- -----+ ........ --.------------ .- -----------_.-------- ---~-.- -----

--_ .. _-------------_. -- -------------_.- ------

t----~---------------------------------------------------------------

) 

) 

) 

) 

) 

) 

) 

.) 

) 

) 

) 

) 

) 

) 

j 
1 

~ 
I , 
1 

I 

----'-- j 
~ __ . _" _A. ~_ : ::~ ," •• , u·_~~=:~,~~~·~~~, .......... ~~._ ~~LEz~~:~~::·.t.{~3~ ~_~.c.:l;~~ _._~~~ ~ ~:;~:z~_:;~~~~:~1 it: lJi 



• 

DATA CF _~Q6. SU~SET NO. 74 75 76 
• 

SIX DECIPELS HAVE BEE~ SUBTRACTED FRC~ T~E ORIGINAL CATA. 
~ ____ ---""C-=C-... S",,-E =-E~l~_ ENGl,--,-N-,=-E~ ___________________________ ~ 

eUlK AeSCR~ER INLET 
~ _____ fULLY S.Uj>f!RE_SS.ElL_J~tGIN_E ____ . _____________________________ ._---';! 

ENGINE hITH A?FRCtCH FLAPS 

70. ~C. 

i 
c;~....!aa_._14C. 150. 1 

l 

CO~PUTEC CAS~~_~7.q 10S.4 la~.2 loe.2 lCE.5 10~.1 110.4 110.~ 111.1 10~.E 117.2 ~ 
eAND FRE,CLENCY . --,--.,---,----------- -------'-'---l 

1 SO ~1.J 104.7 104.0 103.0 1Cl.C 110.2 lC3.2 105.7 lCf.O lC7.2 112.7 I 
2 ~3 as.5 loa.~ 101.0 S7.3 S7.7 101.2 lel.3 103.7 le3.7 102.8 111.7 _ 

~~,- ----·-·~3-~---~- ---80'--- ~9.R 98.0 16.1 Gt.5 - Sc;':5--·-iol.3 --1-tf.1- -toc~ff 1(:2.-3 c;i;~.2--1fo~-o--' 

4 100 89.8 q4.2 ql.1 QS.7 101.8 SE.3 1CO.5 100.5 S9.5 q4.3 105.7 i 
-----5--' 125 ,.- ~6-; <; --,. 9 4~-'7- Cf~. 9- -S c; .2 C; i. C -98.2-" c; ij·~-4· ' c; R • 4 t;'S-;;s'- - <;3;0 102. 7 _. 

6 If 0 86.7 96.5 ~7.2 94.9 95.4 96.9 <;7.2 97.5 97.5 GO.S 99.4 
7 leo Rt.4 95.7 93.7 94.4 94.9 95.9 c;e.2 99.0 98.7 C;1.9 97.7 i 

8 250 35.2 92.2 q3.4 93.7 93.1 94.4 C;~.4 97.6 S6.9 92.1 96.7 1 
-------::9 --3f5-----'ijt;~'2 -91.9 -C1 i:-q- 9i:-6-C;3'~-2-- 95';4- C;5:-r-~4-:6C;-4-:6- 8cr~"1'- -)i.~·~-~ 

10 4CO 82.8 91.1 90.4 90.4 S3.~ 93.8 94.6 95.1 <;4.3 P6.1 q3.4 
----Tf--'~5CO - ·'-flO. 6---87-':'f- -q-e~3- 8G-:O--E9:-3-'9T:r-- <;3 ~-6-"93. 0--~2-:'~e6:5 -92':5-

12 630 7~.7 ~S.3 86.2 87.2 8<;.2 90.2 ~C.3 9~.~ EG.O e6.7 91.7 i 
13 8CO ~7.2 8S.7 ~~.o 87." eA.C 90.2 C;l.S -~q.~ P9.Q A~.c; ql.O : 
14 lOCO 75.2 86.1 15.7 A6.2 81.G 88.6 SC.1 87.6 87.1 85.<; 89.7 I 

-Is--'l2!:(f-- ~-73: ,j-ifp~5- '8t;5--e6-~6-'-e7:'5- Inr:b-"-E-e-~'~r-P6:r·-8·5:8·-- 84-:t-"ss-:e j 

16 16CO 70.2 98.6 q4.9 91.9 sr.4 92.2 ES.<; 86.2 ~5.5 84.9 ~1.9 ! 
,- _. 1'1--20-(0-·- 68-. 5'-lfr;l-"116~ 6'--8 4 ~'~f "-sE:C- e6·. T-€5 :5'" 83"-:-r'-e2~ '--e"2-. 0 "'~5.8~ 

18 25CO 66.8 91.1 90.0 87.5 8S.0 87.5 e5.8 P3m5 82.1 81.1 35.1 
19 31~0 64.7 96.0 <14.2 <;1.3 C;2.<; 92.0 E8.3 -ff5.2 e3.1 el.5 84.5 
~O 4000 ~2.9 89.9 89.2 86.0 88.7 ~7.0 e4.5 82.4 eO.5 8C.2 Q3.0 

----~21 ~CCO ~1.3 91.8 <10.5 87.3 <;0.8 88.5 te.O 83.8 81.1 ;9.6 q2.8 
22 f3eo 62.2 90.5 R9.6 85.6 88.8 87.6 E~.1 82.3 eO.5 78.8 82.8 

'-~3 eo C1 63. 6-S6;<J-oE:z.- p-z:r' et;r-S4:S- E2 • 5 79.6 71. 3 ,'5. t: 7 s. 8 
24 leeco b5.a 84.6 R4.1 8C.2 84.7 83.3 Ee.9 78.3 76.3 75.7 7~.6 

FOLD.OUT. FRAME I 

- .. - -''''''- - ~- .~- ,- . '- --~-' ~ " ::." _" _d _c.. ..... _" ~_ '-__ " 



r 
t 
[~--------------------------------------------. 

~-21~~ ___________________________________________ . 

FRC~ T~E CRIGINAl CA1A. 
,.---____________________ ..-.:C~O=_:.N_'__'__f JGURAT I ON NO 112 

SPEED a 3282. RPM 
PERCENT SPEED = 86.0 __________ _ 

~SSlESS 

~C. ~O. 100. 14C. 150. 160. 180. 

L 1 O~ 110. 9 _J-.L! ._J~ 0 C;! e 11 7 • 2 1'-'2'--C;...::.._8--=1'-=1'-.8-=-._8 ____________ _ 

lC3.2 105.7 lCf.O lC7.i- 112.7 115.5 113.3 
LC3.3 103.7 le3.7 102.R 111.7 114.R 110.8 rc l.i lOC~8--1-C2:3- SS~2-1To~-oTf3. 0 10=q-. ---2-----
LeO.5 100.5 99.5 ~4.3 105.7 110.0 109.2 
-c;if~-4 - 9A:-4"-- ~ c;. 5 -- <;"3. a 102.-1 1 C 8~"1 108-.-2------------ -------------------- --------- --------
97.2 q7.5 S1.5 SO.S 99.4 106.7 1)6.1 
C;8.Z ~9.0 S8.7 Sl.S S7.1 104.9 106.1 
C;~.4 97.6 96.9 92.1 96.1 103.9 104.1 
95-.--7--- c-4:i, (;4-:-6"--- 8 c; • 7 ~4 .--~-Tda.-r-r)2:9------
94.6 S5.1 94.3 P6.1 93.4 98.9 101.B 

-c;3 .-l:--9-3-;OC;2-:~- e6~S -92-~--5----St:8 - 9q~5----
~C.3 90.3 eG.~ 86.7 91.7 95.7 98.0 
Sl.S BG.S P9.Q 85.S Q1.0 q5.5 97.0 
9C.l 87.6 81.7 85.S 89.7 94.4 95.9 

-EP--~-5---- P6:1---1f5:8·-·8~"t---88~-~~-~O·--~q5·~ l------------~-------·-------------~---~- -------
EG.S 86.2 B5.5 84.9 ~7.G q1.5 93.9 

-E 5~-5 - -8 3-~-r- e r. 5"-- -e 2 -.0-----8? .8- c; 0;1 d 9 2~ 1.----
eS.8 83.5 82.1 81.1 35.1 89.1 90.6 

- fe.} ~5.2 83.1 el.5 84.5 88.2 Sq.7 
,E4.5 82.4 eO.5 eC.2 g3.0 e6.4 88.2 
~6.0 83.8 81.1 79.6 gz.e 85.1 96.6 
E~.l 82.3 80.5 78.8 82.8 84.2 86.0 
~r.~--1S;6---{7.3 15.f 7«;.8 8~-iJh..--5-----------------

ec.9 78.3 76.3 15.7 1~.6 ~5.8 q1.9 
7~.5 79.1 19.0 79.1 7e.9 89.1 AO.4 
E~.9 83.9 83.9 8?9 83.S 93.9 84.0 

i-~o-:a --(ro~1f~-c;-o_:q---q-o: tr--(ic-;-Sl do. 8 -ql.2 
I 

l 
i • 
L-~ _____ ~~~ ____________________ ~ _______________________________________ _ 

FOLUOUT. FRAMt ~ 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

j 

1 

1 



r 

t 
~ . ---S-fl'--- I CSSLESS DATA AT 1 JO F . 

• 
QCSEE a1k ENGI~E 

RUl K A B SC R B E R I t\ ~_-=E-!.T _______ _ 

;Ai __________ ... _. __ .~.~~J!!~~~Jt.;r~J~~~~_~. __ 8Q. __ _ .1! ___ ~L_ .. _ ... __ .. ___ ._. _____ .. ..~ 

_ H~~:::;:~J;n::~Q:; _~_ ~ q E~m V:P:::I: lTV :. 6:~: PC ~ ._---_ ... _j 

R o. 31 • 43. 

<)'1. 90 a 9') • 

. tOt.! 91. 8': • 
---

C I S1 ~NC ~._ 91. '32 • 8: • 

11 __ _ 

5~ • 

9G • 

13 1 · ._-"--.- -~-- -----

Sf. • 

-.- - . -. 

--._- ~---~.-~-~---- -

._ • __ . ______ . ___ . .._._1 

oj -_·_--"--1 
.J 

..---~ 

PH ~ ... ;_. o. 22. 31. ._..3_«; • ________ ._ .. _______ ._ .. __ ._. ___ . _. _____ ._. _____ -l 

1 
----._----' INDex. __ .j=PEq _ ..... _ . __ . _.'._ .. _ ._._ ... __ _ 

1 50. 61.6 65.e; 66.3 62.C 
2 6 J ._... 6 t. 1 £ ~ • 3 __ 5 9_!...~. 63. c; 
3 BC. b~.l 63.~ 64.9 62.«; 
4 lJ 0~_ __ 6 2: • c. 6 6 • E 6 3 • 9 6 1 • 2. . __ .. 
5 12'5. 'i9.9 62.1 62.C 60.1 

---... - ._._._----..... ~ .~--.-- .. -- .~ 
I 

6 16C.6QI.Q 64.f: 60.6 5q.1. __ + _____ _ 

7 200. 5~.4 64.3 62.9 61.2 
... ~_ .. __ ._J 

1 
8 2 5 C • '5 7' • ., 5 8 • C 63 • 4 6 3 • '5 .. - -~-9--Jls:_···-I59~-0·-5q;C--· 62'. ·663.C -_0 

___ -L9. Ii') C. . . '5 8.! 5 5 6. E 59.1 5_7_. _7 ______________ _ 
11 500. 58~7 S7.t 57.7 55.3 

_____ .tg. _____ f3 C._. 53.fL. 55.!.~._ 55. .. \ _51 .... ~ __ _ 
---------.-~.-.-~ . -.. -----

1S eec. 56~9 5S.~ 55.8 54.5 
14 1 C')~. __ 11~.JL22.!.~_ 520_ 53...!.e 
l~ 125C. 'i6.A 54.2 54.7 54.~ 
1 ~. 1 (; 0 C. '5 5 • 2 5 3 • 4 '53 • 7 53 • 1 .. . ___ ... 
17 200C. 56.1 '54.~ 54.4 54.1 
1A 25'JC. 55.1 54.1 54.2 '53.~ . 
~~-. !;6~: ~~:~ ;::~ ~~:~ ~~:~ . ---.. -._------.. ----~ .. ~ .. ---J

I

1 

21 5JJC. S~.2 53.F 55.3 55.S 

-.~}-. ~~g&~- ~:: ~ ~~: ~ ;~: to.- ~~~ ~-- ----.- --_.--.. ------.-. ···· .. -·_-_·-··· .. ·_·-1 
__ --=24 l.tHH)C. t;q.t) ~).c: _57~_5.1..!2._--'-____________________ -4·J 

25 12~OC. 55.2 49.4 54.7 54.7 I 
26 16COO. 55.1 47.~ 55.3 54.2 I 

27 2 C CO C. 5' •• 1 46. 3 55 • 5 -:5::-:3::-·"-:~=----F-O-L-D-O-U-T-. -F-RAM&----/~----------·l 
_______ ~~ __ --~O J 

74.2 OASPl 74.!l 73.2 



r -----~. ~~.--.--.-~-------.-.~~ ......... ~-
. " _ .. -'-'- _ .. 

t_i_. _________________ • __ ~ ______ . 
r ;.-' ______________________ ~O.u!RILlIIIIGI!.!..:IN!!:!A!.!e.L...I.P..J:!A~G.!LE~IS~, ____ . ___ .. , __ ._._ 

OF POOR QUALITY 

---.----.--.. -.-.. -----_~_ $LlCj{~/!r.?J~~1L.AJ(}lJ£ PA12l--_... . .. -.. 
~ _________ i£Ntr/IJ£Ra,.- 6~C~~;.J~-_ 

_ 82_" ._ .. ____ .. __ . ___ _ .£II,,~r _c:OQ.~U£@_.t'I/~ .. (JN __ ... _ . .. _. __ ._ 
.. _ .. ___ ?_E~CJ.t!!_SP_E_~ ___ ,o. 0 ____ ffJ!-- '_'''' 0 

IE HU~IOITY = 6~.C PC BAROMET E~ = 29.25 IN HG ,K11" <L .. ___ " __ .. __ _ 
.---~------

" 
.. --~-------- . 

._--_ .... __ . __ .. __ .. _--_._-------------_._ ...... 

----_ ... ........--~ . __ ._-. __ . ,. 

------.---.-- ...•. 

--:---------------------------'---------~ ..... -

" 

;-- --------- -----.-------~--. ------_. 
i 

r _ .. __ . -..... ---

FOLDOUT. FRAMI t( ~, ~O 
f 

t-----------------------------·--·--.. ·· _. 
- ' .. ~-.-.~ .... ~ -~~~~4~ 
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J 

" • J 
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) 

) 

) 
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) 

) 

) 

) 

) 

) 

J • 

• 
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ac~EE Olk ~NG[NE 
_____ ........ euUL 1..fiSGRB.ER_ UU EL __ , 

FULLY SLPPRESSED ENGINE 
_____ -'E'-'~l-G I NE "-lII:Ll.t>PR.O~CH FLAPS 

-----,----

c5PL lOS S L E S S ~ R RAY i ORIGINAL PAGE IS 
') OF, POOR QUALITY -r~y(}f/8ll--/fiAPlJ:" D~ 1 .4--;l--iO-6 ~o -F-' PACIUS "IT~ NO ~T~CSPHE'Hd 

_,, __ -----r- " __ (fOR 2mH~ .ANn elF. EC T IV"n..'Lr.;~_~.E.UT ~ lU 

___ , ifPcr,ur_<;8JF~'::!.~_~~{J/LO_~ 1 
ANGLE 61. QC. 120. ] 

__ "" __ ._. ____________________ ~l 

-----.-----.- ----,- ,---------J 
SAiD FR~~iNr' i!~! ~~t-~·~:~~_--~--------__ -_~_-_-_-_-_-_-_-_-_-_-_-_~-_~-_-_-~l 

---~ iil- ~~~:=;_-~i~~~-~~~~·~i~~~~~~-----··------~---·----------_-_-_-_-_-. __ -_-_-____ -_-_-_-_--~~_'_-~~ 
8 2~0 54.1 57.6 ~6.1 

COMPUTED CASPL 14.5 15.8 71.0 

) 

___ .-__ , _9 ___ . .21'L.__ .. _.2.1..!.L_ c).h.1 ___ 5.~~____ .. __ . __ ~ , __ . __ .______________ j 

_.-~~. __ ~~.g_ ,_ ~~:: _~~~~,,_.~~.:_i____ _ ___ . _______ ._ 1 
i2 6!0 54.3 54.8 53.5 i 

13 8eo ~5-'JL_5f:.7 5'5.7 1 

___ .__ 1: i ~ ;~.~ ~: ~ . ~ ~ :} ... ~~_:~ ____ . ____ . __ ._____ ________1 
l~ ___ J~~g ~~:-i- ~;~~ __ .;~:~ " _ .. ______________________ . ____ ~ __ ,, ___ .. , ~. ______ ._1 
is 25CO 54.1 53.4 54.4 I 
19 31 ~ 0 D 4.3 53 .8 -::-5-::-3-=-.8:::--______________________ ------i1 
?O 4 Cieo--- 54.-8--S~~.'5--53.0 

___ ~l 50 CO ~ 5.2 52.9=------::5:--:::5:-".-=2 ______ . _________________ ---' 
?2 f3CO $6.~ 55.2 51.2 

) 
23 ECCO S6.1 54.3 54.1 

----"~Z_4 --:Tr,oCo-- --s:f:,f ~-54-:1-5·5:O----·-~·-----~ ~. '-+<~--....,,- - - ~~~ -~ •• - --~ -~~-.---

; 

25 125CO 54.2 50.9 54.1 
-----7~. --~~----------26 160CO 51.0 52.E 5P.1 

_2.? _____ .2_~OC(L 51.2 61.5 ._'?J..!..~__ _,,_, .. __ __ __. ______ ~ _________ __ 
'1 
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__ .DATA OF f09. SlJRSEJ_N.~ __ 21 ... _ll~C.l.u.~ ..... G~S __ !~_,U.8 .. 1 __ ,",-e-,-2 _____________ ~ 

SIX DECIBELS ~AVE P.EEN SUBTRACTED FRC~ THE ORIGINAL D~TA. 
------cr.S.E.f _ ~IJL-EltG.1Nf. __________________ . _____________ ;1' 

,PULl< ABSCRBER INLET 

~~!~~NES~ii~E~~~~(~i~~u.~-.A-P-S-------------------·--···--~··-I 

__________ ~. __ ~ __ ~_ ... _. __ .. _ c:X12t-._~1 1 
o S S L E S S A R R A V I .------.. ----~~- ~- ~ -- --.--~ 

rLYovp:~_.IUJU'-- OA1A. AT lOQ.o_ .. EJ.R~JJ tU~ .. ~tTJ-' _~9AT~C~PHE;PJiJ 
(fOR pn~ER A~D DIRECTIV(TY rCMPUTATIG 

1 

4 Q-~---'-~-:---t C. . .11).L __ 8.o.
L 

_. 9 (h. _ lO()! . ~ 4(}! •. J 5 0. .1 
j 

._ .. _,~lilEIL.CAS.P L~1J). 7_16.!.I. __ Ll. 9. 70._4.. J. c;.!6 6 c;. 2 t9.1 69.8 10. Q f: 8. e 6 e. 2 i 

BAND FREQ~EN()' .... ____ _ __ .~,_~ -.-.--.- ~-=-_.~~._ .. ~._~=-.H ... j 
1 50 62.3 62.0 62.2 63.2 t2.~ 6e.5 t2.0 ~2.2 to.2 to.3 5S.31 
Z ,(:3 63.3 tfJ.O ';3.0 62.1 f.1.e 60.7 cr1.? to.8 (0.8 to.3 59.2J 
3 80 61.2 6P.3 ~2.~ ~C.5 6C.1 57.2 ~8.0 ~6.5 59.R ~7.3 6r..7 1 
4 ,100. "7.8 70.5 C;P.5 58.A C;t..~ 57.2 57.2 58.3 55.3 55.5 55.~~ 
5 125 S~.2 6P.O 58.0 se.8 51.B 51.0 ~h.8 59.S tl.' 54.1 55.~, 
6 ,1f:O __ ._53 . ....L....flL..L 5I~_>3.._._5JiQ __ ~.:..!..z.._2~.Q ~~4 55.7 54._1 5c.O?~ 
7 .2CO 52.0 64.P 58.5 5t.9 54.5 54.0 ~3.4 54.9 ~3.8 ~3.4 51.9 1 

_ .. ,. __ 8__ 2 5.0 . 50. 3 6 1 • :: c ; • 1 5 4 • 5 -; 1 • 3 5 3 • 6 ~ 0 • 3 '57 •. 3 ~ c:l • 3 . '54. 8 5 1 • 2 , 
9315 ';0.1 f2.3 61.6 54.2 51.2 52.e ~l.q 53.9 54.1 51.1 51.6l 

10 .-,.co..~9.!.3 58.J 5'3.~_52.J __ 5,O .• 't __ 5.0 •. 8. __ 45.~¢_4C; •. ~ .. 4S.B .... 48.8,48.61 
11 500 51.~ 53.6 52.1 51.5 51.e 5C.0 ~9.8 51.1 4~.q 50.5 48.3! 
12 £.~_-.2:1._L __ 32..5. _5 2...Q_ .5..1.L1_,2Q .. .!L!t.5_~_'thI-4_~_._.5L.J 48.2 4«;.2 j 
13 aco 51.2 52.7 ,2.0 52.7 53.0 51.0 :0.8 50.3 52.5 51.1 50.0j 
i4 100051.'4 53.2 52.9 52.4 51.

'
, 51.9 57.1 '31.4 52.6 49.1 59.tJ 

15 1250 ~1.6 50.6 50.6 51.1 51.8 50.3 50.6 50.9 ~2.3 4E.G 50.31 
16 1600.. H.5 4'1.'] It S.3 4<;.2 5(,./') , 48.R 4C;.5 49.0 50.~ 4P.5 4<;~g_j 

---(1 20CO ~0.3 49.4 4<;.3 4S.4 50.f 4<;.4 50.'1 49.9 51.1 49.3 4E.6 
18 25CO 50.6 50.6 50.6 5C.6 4<;.6 50.7 51.4 51.2 51.7 49.2 4<;.9 
19 3150 '---53~55-4-.-0--52~-6·---5T:~1-50.f: 52.552.0 '57.553.150.151.5 

_ .. l.<L ... 4)00 .. ??~8 56.!) 53.8 52.3 52.C ___ ?).3 .. 5).Q_ 53.1_53.~ _~L.!. .51.6 
21 50eo 57.2 57.5 55.2 52.7 52.0 53.0 52.5 52.9 53.2 51.0 5f.T 
22 61C9. .27 ... 1 57.3 56.0 53.3 52.9 53.5 53.1 54.5 54.4 51.1 52.4; 
23 E)CO 57.3 55.8 54."t 51.9 52.3 53,.6 ~4.2 54.8 54.3 52.2 52:01 

__ -!!::2,-,4_ tenco 56.5 55. 7 ~3.9 5.1 .•. ? __ . __ ~.1.!.i. 52.e; :3.5 55.2 53.1 52.4 51.7i 
25 1 25 CO .. '-54. 6 - .. ~-4~3-- IH • ~ 4 <1 .3 4 e • 6 '5 0 • C 50 • <; 5 1 • 7 .. '5f:-4-4 q :-S-4 8 • ~ 1 
26 1f:JCQ 53.9 53.1 51.7 50.0 48.8 53.6 ~1.6 ~1.3 51.1 50.E 50.~ 
27 200CO ~4.5 55.0 54.5 54.2 53.8 5~.7 ~3.o '5~.5 56.3 61.1 57.6J 

-~ .••••• --. _ ••• --•••• - ------ - _HUH -I 
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:c FPC~ THE ORIGINAL D~TA. 
CONFIGURATION NO 112 
SPEED. O. RPM 
PERCENT SPEED a 0.0 

_'=Jl_£_~_L~_.s_L_~_B .. ~£t._~---LY ___________________________ _ 

£J_R A Q IJJ_S.2(.Ll~..liQ ~T"~ c:SP 1i~.P. I C_ ~II EN~~ T [eN 
J~ER A~D DIRECTIVITY rCMPUTATIONS) 

~9 • 1 6 c; • 8 7 () •. '2_t_8 • a 69. 2 f; C; • 5 14. 8 

-- ... -------.. =--=----:--:o---:::--~_::___=__-----------------
t2.n 62.2 60.2 to.3 5S.3 eO.1 61.3 
t~.2 60.~ fO.8 60.3 59.2 60.0 60.1 
~~.O ~6.5 59.~ ~1.3 6C.1 59.8 59.3 
57.2 '58.3 5~. 3 5'5.5 55. 8 "'P"_~~_. ~_ .. _5~~ ~_~ __ .... _____ ~ __ ~_~. __ .. _. -.~~~_ 
:&.8 5<;.5 tl.' 54.1 55.2 54.3 55.2 
: 4.4 55. 1 54_._ ') 56 ._0_ 51u.~8"__~6::::.cO:!.;.!!...:8~_5:.L 4~. :=-1) ____________________ _ 

~3.4 54.g 53.8 53.4 51.9 48.8 51.0 
: o. 3 _~ __ 2 ·t~__ ~9. 3 5 4._8~~_ 5 L.~ 2_.~2.~L_5l._2_ 
~1.9 53.S 54.1 51.1 51.~ 4S.8 51.2 

--------_ •. 

__ 4~9~!_¢_ .45~!±.C;. L~~~~ ~_~ ___ ~~8~_~ ~ ._'t§.!..L_S 1. ~L __ . __ ~ ___ ~.~ ... __ 
49.8 51.1 4S.Q 50.5 48.9 50.6 51.5 

_4P,. L-~ __ IS.LV 48 .'--.!!C; • .L.20~ 2 52 •. .::!0 ________________ ~ __ .. _ .. __ .~ __ 
50.8 50.3 52.5 51.1 50.0 50.3 53.~ 
5?1_'H~.4 52.6._'t9.1_ 5Q.~_ .. ?Q.4. __ 54.9 
50.6 50.9 52.3 4E.G 50.3 50.1 55.8 
4 C; • 5 4 <; ~ 0 5 0 • q It_F?. 2. .. _~.2..!.Q __ 4. f!. 5_?!!~ !? 
:Q.<; 49.9 51.1 49.3 4E.6 47.6 55.6 
:1.4 51~2 51.7 49.2 49.9 4q.4 56~.~4~-----------------------------------, 
52.0 rs ?-:-5-S3 .1 50 .1 51.5 52.6 60.5 

L_?)_~ __ 5 ?,.J. __ 53_._! __ ,.~L. 1 5 1 • 6 54. 1 63. 7=---____ _ 
52.5 52.9 53.2 51.0 51.7 54.2 64.1 
~3. 7 54! 5 '54.4 51.!_L,2~ ~'!. __ 2..~. 4. __ .~.6~ .• _2 __ ~_, ______ . 

! 
f 

:4.2 .54.8 54.3 52.2 
53.5 55.2 53.7 52.4 
:0.9 51.7 51.4 49.8 

_: l.§ .. ~~ 1 •. 3_. 51.1... __ 50 .•. ~._ 
~3.Q Sh.5 56.3 61.1 

f--~----~ 

52.0 54.3 63.3 
51.7 ~3.0 65.5 
48.9 50.8 64.0 

~-------.-----------.. _ .. _.- .. - . 

5C.2 52.1 64.1 
5 7'.6~· 60.2 63.-1 
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lOS~I~SS n~IA AT' ]~C FrCT-RAn~(YU~S ____________________________________ ~ 

'(SEE CTh E~G(~E 

--- ---~---------- ______ ~_e.!JlK AeSCR~ER If\lET 

FUllY SUPPRESSED ENGI~E 

~NGI~E WITH ~PFP'CACH Fl~PS 

"_~ __ REA C IN G "(~fiq f:!tS_-=- __ 83 ___ ~~ __ q 5"--_________ ~ ________ ~1 
_ _ 1, 

_ .13- E l A T I V E H ~ to' I 0 ( TV =. 60 • 0 P C 

112 ____ ~S~P~E~Eg = 1715. RP~ 

__ -__ , ____ . ____ ._-.J~~?f_r;.~TJ~RE.:_~ft.!'O F 

lCS~lESS DATA I 
"- -~---.--- ----------------------~ 

SltKrZIAJC P~11"'" ____ Bec", MfCqCPrONES-

i 
J 

j
J 

________ . _R_~ __ , ____ ~_~. , __ ~ l_._.,! 1. 5:...:5:..::.'--_____________________________________ --.l 

1 • 
~C. 

i 
1 

z 106. 91. _ BJ • __ 

Pt' I r ti 
___ INI)EX ___ FE.!=C ________ ______ _ j 

1 Sc. ~1.3 84.1 8~.0 85.7 -------------1 

.) . 31.-._ 3S. 

____ z.. 6~. ~~al.Le.,~1~_..e0,7 j 

3 Be. 91.~ 80.~ 80.0 7S.C 1 
4 IJC. ~0.6 79.~ 7~.5 79.~ _______ . _______ ~______ ' 

_~ i~~: ;~:~ ;~:: ;~:;_ ~~:~ _ __ _________________--1 
------. ~ ~ ~ ~: . ~ ~ :.~-}~-~~---;g :~ -~ ~ : ~ .---------------------------------1 

9 31~. 76.0 18.C 11.6 78.2 
_ --.l.O __ . __ iQC.... 73. ') 75 • C 74_,,1_ ..14.5 ________________ _ 

11 ~OC. 71.5 72.1 72.7 72.4 
12 _fJj;~_ 72.9 71. J 10. R 7C_. <; . _______ . _ 
13 ~cc. 90.1 78.2 16.~ 76.f 

___ ~4 __ 1Q'____. 74,.2- 71.1 7.l.!-0_Il.!-: ____________________________ ....... 
15 125C. 13.1 7C.4 6~.5 69.7 

~~l~ __ lt.!)_C~_. 71.3 69.11)'3.0 6e.4 
17 2COC. 67.4 65.f 63.6 65.t 
18 2~OC. 56.!) 54.2 6~.~ 64.7 

~---------

19 3150. 65.3 62.~ ~3.1 63.~ . 
20 4C~C. 66.0 Q2.~ 61!~~2.~1 ___________________________________ ~j 
21 ~COC. 63.1 63.4 6~.8 64.7 i 
22 630C. 11.1 61.1 68.7 67.~ I 

23 eCJC.11.~1 65~~f--6q.2 61.~ ... -~ .. - ~~-l 

24 lecoc. 11.1 61.~ 65.2 64.7 

1r-~!~gg: !~~!~:ff:~~~-~~~-~~~~!~~~~-----·-------------------_________ ~I 
21 2ccac. 63.2 61.1 61.1 t:2.1 lo~ ~ 

OASPl ----. '9f~T- ~90---:-E-C;O~q--90~--_;OLD.OUT. FRA1_1 . --------1 
--------- .. -- ~ -- ------- i 
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__ DATA Of . to';. SIISSET r-ill_ ~2.!:1a"'._A.R~EAA.u.n+Inb~G~S_---=A3~_8g;4'1--_c.8~5 ________ _ 

CCSE= elw E~GINE 1 
______ EU~B5!Lq8ER IN. ~fT~ _______________________________________________ ~ 

I 

L 

FUllY SUpprESSED E~GINE 
_______ ---'-E-"-'N ...... G~INE_J • .LTJ:L...MPRO/CJ:L flAPS.H~ _______ ~ _~. _______ _ 

S""fJL l G S S l E S S A R R .6. Y j 

n..yo~I'£:;iIiJr-~-oj.1AiTloa.oFl PACIUS WIT~ NO -ATtACSPHERIC j 
(FOR PCWER AND CIRECTIVITY r.(~PUTATIO 

-~ - - - - - - ---- .. -- -- - - . - - ._---, 
__ ~/!V1r' ___ C~£~p~C:: HICA!JRf~ ___ __ _ 

~NGlE 60. ge. 120. I 
-"--- -- -----,- ----- --~-- - - -- ~<-~ ----1-

CO~PUlED CASPL 95.4 92.7 97.7 j 

-- -------~--.~~----~------- .- - -------~. --- - .-.- ----- ~;~- ---_. --- "'""--------~~~----------- ---.---~ --------+----~-j 
BANe: FRECLEt\(V l 

1 50 <10.0 87.2 92.5 -----J 
2 ~3 <Pi. 0 ~ t: • ~ 9 C • ,,~~ ------------------------_... I 
3 ~o 34.4 81.5 q7.4 I 
4 lCO Q3.0 80.5 pc.) 

- ---- ----.-----i 

5 l.Z5 _ ~ ° ._ 4 7 8 ! 7 8 .5 • 5 
6 ItO 76.5 77.0 21.5 

._. ______ L ___ ZCQ.._. _. __ .213 ... L_.7 13~......:x:8 .... 2..1 • ..:1.4 __ ~ _____________ _ 
--~---j 

8 2~0 78.6 18.9 eZ.8 
9 3J?_ 7 B. 1 77.9 _ 7e.4 ________ ~ ____ _ 

10 4CO 76.4 76.g 7t. R 

1. L C; CO _ 13. 0 73 .5 . 74 • L ~ 
12 630 72.5 72.3 72.2 . 

. 1 
------- --------- ------------1 

__ . __ ~1 ___ 3GJL~ __ Q7 •. 0. ___ .75 .L~~~~ ____ _ 
14 lOCO 90.2 72.4 73.2 
15 12~0 75.6 70.0 71.1 
16 16CO 7Q.7 6G.p 7C.O 

j 
-- -- -. -.-- ---, -------------------- -- ----------

17 20CO. 71.3 f;6.'1 6£1.1 
18 25CO 74.3 f:f::.1 67.4 --------- ----- --------- -----------.------j 

. ____ ~ !.1~~_._._2~.7_ l:.4...._5 ___ 'Y.':..7 ______ ________________ ----ll 
20 40CO 73.5 65.2 6t.7 

____ .?l __ . __ ~ P co __ .I,!.g . __ 6_4 ~_~ __ !!J_. ~ ______ _ 
22 t:.3CO ~1.4 68.7 f.9.2 

___ ___ 23 .E 0 ~(L ____ ~ ___ ;:n • t3 6 e .1 cS !..l: __ 
24 1ecco 75.3 65.1 71.A 

___ .2..5... __ J2C5CO __ 7~,.!L~~._f._l~.Q. 
26 ItJCO ?J.7 6q.7 7G.1 
21 2eoco 76.1 1t.~ P.t.4 

FOLDOUT FRAME , 
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CONFIGURATIO~ Ne 112 

________________________ -->LS'-P ..... EE .... OIL....::'8=-._J..1.1·iL,.J ............ R.1,OP-'-".L--___________ _ ") 
PE~CENT SPEED a 41.0 

LGSSLESS ARR.4Y 
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SIX DECI~ElS HAVE BEE~ SUBTRACTED fRO~ T~e CRIGI~AL D~T~. 
______ -='"C;;=C=S=E=E~C_=_T~W_=_=_E~G=-=-.;I N,.:..;'E~ ____ . ____________________________ ~ 

eULK ~PSCRAER INLET 
_____ ---!F-"U_I,.LY_ ~JJ~p~ESS.EO ENr;, __ I.,.c.N~:-"E __________________ ~_. ___ ' ___________ ~ 

ENGINE wITH t?PRcr~CH FLAPS 

---- ---.. --

80. 90. 100. 140. 150. J 
--_.,.......; , 

7 2eo 85.S 7S.5 Al.7 80.4 78.2 79.9 EO.5 78.9 80.4 77.0 7~.2 
8 250 ~O.~ 77.6 77.7 7f.7 76.4 76.7 77.2 71.9 78.~ 13.2 78.2 

-~- -----9' -'- 3T5- - -.-- - 7lt.F -75;7---'4---;9-14 :6-73-.4- 1~r~ 2--74--:-c;-17;;-r--1-;-;c'---6Q. 2-- -12.7 ----i 

10 4CO 71.3 72.6 71.3 72.1 73.3 72.4 71.8 71.9 74.4 67.8 71.4 , 
----. r1- -----5CO-- - 7r~3 -- 72~O--1(j~c- -1C-.--r--10---;-C--·6e~ s--t:9--;a--rO. 3 -10--;5- --66-.'3---6<;-;-3----j 

12 630 72.5 73.R 71.0 70.5 69.0 os.e t7.7 68.5 te.s 65.2 67.8 
13 8eo 87.4 87.9 R3.2 82.9 el.4 7S.0 15.9 74.5 73.7 73.0 74.2 
14 1000 g2.7 79.9 76.4 75.4 73.4 72.2 t~.4 68.9 f9.1 68.4 69.7 
1'5"-- '1-2~0---- - -R3.-3 r;:r~'4-7r;-;fr 73.4- -71.6 10~3--tr:_<1-6t;_8--68-.~61.8 - "6c;.4-i 
16 1600 q5.~ A4.2 qO.O 77.0 75.~ 72.2 t~.2 67.2 66.q 65.2 6f:.5 l 

------ 1'r-- 2-0CC- -.- R":t.-y-- 1Cf;4-1 ~---;-~r ---rr;I-"-jJ-.-C -6 f."o-7:T.---r-6 3.8 -E4;j--l I~-3---6l~ 
18 2500 81.7 82.8 77.R 7~.1 11.~ 68.6 f4.7 63.2 63.1 6C.1 61.6 
19 31 ~ 0 8 0 • rmJ."p.-; 7 • 1 74 II 6 70 • e 6 7 • 6 ~ 3 • 3 61 • 3 ~ 1 • C) 59 • 3 6 0 • 5 
20 4JCO 81.4 80.2 76.3 75.0 71.4 67.9 63.2 61.5 fl.a 5q.4 60.4 

-- -2'1 ~OCO---80~-80;O--f6.-6--1l:-1 ;r2~--1 68.3 63.8 62.3 l:1.Fl 61.5 61.5 
22 t 3 CO C) q • E R 8 • 1 R 1 ... R 84 .4 7 ~ • ~ 73. 8 (: 1 • 6 I, 3 • 5 f: 3 • 3 63 • 4 6 5 • 0 
Z3 -----eac-c--: -.- q I~ lj- 87-;1' A 7;"'----8 4-;J"-~-7<T; ,--. 7~-~e---11.S--6 3. 1 61. zt-l; r.7fb2. 1 
24 lCOCO 7q.4 80.4 80.9 81.0 75.3 71.0 65.3 61.3 59.7 5S.2 60.6 
25 125Cf) 79.1 75.0 7'3.6 13.4 ce.1 61.0 !z.3 60.0 Sti.CJ 61.5 62.6 
26 160CO 7q.4 78.5 75.5 73.5 68.6 65.6 63.4 63.6 63.6 6~.5 63.4 j 

, ________ 27~~---2~~-0-O ___ ~-__ :~-_~-:r~-_:~~~=_13-;O_-~~72;77(j'~~~_~c;-~~ _.10.4 70.4 nf;41C.4 1C.4 j 
I I 
! -------------------------------------1 
t ~.----- .-------.~-'-"----------l 
I! ~ F()lJ)j)UT. FRAME I , 

I 1 
~ _~., ~ .... -_:--~ -.. ""~ ... ~_''''''''''~_~ ...... ~-.. ~:::::::~~:~:::::. :: ... .,.....,,_~_,.,--.. -_::. ::, ~::::::::::::::::~_-.. -,-.. ,-~-.-_~~-._-_-.:._-.::.:::::::::::=======----__ -._,_-u=:l--"!lJ· 



r 
i • 1 

85 

FRO~ T~E CRIGINAl O~T~. 
CONFIGURATION NO 112 
SPEE~D -;;~ 1115. RPM 

______________________ ~PERCEN_T._~_EE_D ___ ~" 41.0 

,CSSlESS ~ R R A V 

T PADIUS WITH Nn ~T~CSPHERIC ATr~NUAT[ON 
1fP. At\O CfPECiTVIfyct~PU-TAf10NSi"--------

BO. 90. 100. 140. 150. 160. 180. 
------------'~---'---='-=--"----=.--"-----------~--" .. --- ~-"~-- - ~"- "-

E9.5 89.3 ~O.O 88.5 91.3 91.4 94.1 

==~-~~--~~~~~~~~~~=--=~~--------------------------------~~----E2.5 83.8 E4.2 83.1 85.8 85.3 86.5 
fl.7 81.3 80.0 Rl.8 Q6.0 84.8 ~9.5 
~79-~8-18~~C---eT. o-~ 79" ~C-~ 31.3 83:-2--85. 5 --~---~ 
78.0 77.8 78.3 76.8 78.3 81.0 84.2 
75~r~~-75. -5- ·t8-~-O~ -73-~-7 -~17. 5 -19-. ~o- 81.0 
76.0 76.9 76.9 73.4 75.a 76.9 79.2 
fO.5 78.9 80.4 11.0 7~.2 78.5 79.7 
17.2 77.9 18.~ 73.2 78.2 17.2 19.2 
74-:'~ 14. 2 lS-;s-- -6q~-2- 7 ... 2 ... .....-,1-----1...,4.-.---6--.;7=6-.... 4-------------------·---
71.8 71.9 74.4 67.8 71.4 12.9 74.9 
~~9-;8--10. 3 1o--'~s ~-66-·.-3--6q·.3 70.3 7 .. 2.--.-.5------------"-"--·~~-~--·-.-·------·-------- ~-. 

~7.1 68.5 68.8 65.2 67.8 69.3 71.0 
75.9 14.5 73.7 73.0 74.2 14.1 75.0 
f~.4 68.9 t9.1 68.4 69.1 69.7 71.1 
rr;r;' 6 t • 8 - -6 8~ ~ ~ ~e 1 '-8'6~~ 69. r-6·9-.-=3-----------·-·---"~ 
fq.2 61.2 66.q 65.2 66.5 66.1 61.3 
~l63. 8 E4:~-~-t r;362-;9~ TI~65~~9""------------------

~4.7 63.2 63.1 6C.7 61.6 63.1 64.7 
~3.3 61.3 fl.~ 59.3 60.5 62.0 63.5 
~3.2 61.5 t1.J 5q.4 60.4 61.2 63.4 
~-..~,....,..---.;-----:;...---,.---;..--.=-----;-..-~-~-..~--, .. ..-.;------------- - -~-~-~------" 
~3.8 62.3 61.B 61.5 61.5 61.8 65.1 
~7.6 63.5 ~3.3 63.4 65.0 64.3 68.5 
rr.-S--63.1 6r.tt~--Tl.4 62.162.466.6 
~5.3 61.3 59.7 59.2 60.6 60.4 66.7 
~2.3 6cr.O 5~.9 61.5 b2.6 62.9 11.2 
:3.4 63.6 63.6 63.5 63.4 63.4 68.2 
rO.4- 70.4 1O:4--;C.4 TC~.~4-~1~O~.~4--~6~9-.4~----------------

-----------"-~--

FOLD.OUT. FRAME ~ 

l 
;..-.-----~----------------------~-----------" "- ---

b~z ~.:.:"'~". 
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t· 
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a.-"" 
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\ 
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>.': 

( 

~ 

) 

) 

, ) , 
ff 

) 

f! , 

. 
LOSSLESS DATA AT 100 FCCT FAOtUS 

• 
QCSEE OTW ENGINE 

_____________________________ BULK ABSOPBER INLET 

FUllY SUPPRE5SEO ENGI~E 

E~GINE WITH ~pPRaACH FLAPS 

READING NUMBERS = 86 87 

CONFIGURATJnN NC = 112 
----------------~---------

. ___ ""--......... _.""-'f ._ ... ____ __ 

, 
., 

88 

SPEED = 3272. RPM 1 
TE~PERATUPE = 64.0 F RELATIVE ~UMIOITY = 56.0 PC ] 

~~onJNL/?~1i' ~OOM M I CRO __ PH_C_'~_E_S_-_l_C_S_Sl=-E.....:S_S_O_AT_· A ___________ ---.,;l 
1 ~JC II 14 1~ 16 17 

R o. 31. 43. 55. 
• 

TI-ETA 6> 90. qQ. gO. gO. ~ __ . ______ . _.~_ '.S. _____ 
--- ------------.. 

Z 106. 91. 86. 81. 

D I ST ANC E 91. 82. 33. 8~. 

PHI 
~ t! o. 22. 31. 3<;. 

INOEX FREe 
1 SC. 101.1 98.t C16.S 9<;.~ 

2 63. 98.0 97.E <;S.7 97.4 
3 8 o. C;7.S C;8.~ 95.2 97.4 
4 IOC. <;7.8 96.3 94.4 C;6.~ 

5 12~. 97.3 97.1 95,,7 96.<; 
·6 16C. "4.8 94,,1 95.1 96.1 

7 20C. . - c; 4 ~'i---q5-.T-·-c; 5~-5·--9j-~-4 

8 25 c. 94.0 95.1 95.5 96.2 
9 31~. 93.9 96.1 <;5.9 97.4 

10 40C. 93.0 95.3 95.9 96.4 
11 ~oo. 91.9 93. e 94.1 94.4 
12 E30. 89.7 91.:: 91.3 92.e 
13 eoo. ---89.6 QO.5 9~~qr.3 
14 1COO. 8S.1 89.2 89.0 90.1 
15 125C. 87.6 88.~ 87.8 89.2 
16 1600. 98.8 88.~ 88.4 88.C 
17 --2 cac. 84.4 84.7 84.1 85.«; 
18 2~OO. 94.2 83. c; A3.5 85." 
19 3150. 87.0 85.<; 86 .1-a7. ~ 
20 4COC. 85.1 R2. e 82.7 e4.2 
ZI 5COe. S5.3 82.C; 83.4 84.4 
22 6:00. 85.2 81.3 82.4 84.C 
23 ECOC. - 83.2 18.2 80.5 81.C; 
24 10CaC. 83.0 16.1 79.4 80.~ 

25 12~OO. 82.0 75.1 76.2 71.5 
26 l~COC. 80.6 78.1t 1R.6 15.~ 
27 2CCOC. 84.3 82.2 82.4 72.1 ' fOLD.OUT. FlW4& I 

"10 OAspl 108.1 107.4 106.6 T08.1 

J 

, 

l 
t 
I 



[

' , _____ '-'--~~--~'-·~~'~-,'--'~-~4'"_.-"i""" _____ 
,,' " '",'- ~-- , 

. ~ _:.#"""'1-- --;--! _, _______ """"""'_~_ ......... __ .__.~-..r,,~ • ..,. _, .... "'._"'----:....a.~_. .. __ . ___ ~_-. _ _ .~.l·,~ ji~*f&t.~.':'. _ .. __ . .-:........:. ____ .. ,..._~ __ .. ____ r_. __ 

~ 
.~--------------------------------------~----------------------------- - ) 
t 
i 

;---------------------------------------------------~-"-----. --

8a ) 

_S_P_E_EO __ = __ 3_2_7_2_._R_P_M _________ P __ E~R~C~EN_T __ S_P_E_ED ______ a6_.~O __ ~~--~)~~~J~~r--__ --__ 
['IE l-'uMIDITY :: 56.0 PC R~ROMETER :: 29.26 IN HG "rtt'l ,~" '7 

) 

1 

) 

) 
i 

) ~ 
I 

) 

) 

) 

) 

J 

) 

) 

) 

) 

'OLOOUX FRAM& L 
) 

) 



r-
r 
I~ " ") ~ 
~ 
r 

~ 
. ~ 
"") 

) 

.1 
) 

( 
,:. 

) 

) 

~ 
) 

) 

) 

) 

) 

) 

) 

,) 

I; 
I , 

) 

---~ ___ ,.- _.r ~ •. ;-------, 

.(j .',,--., 
,.,... ..................... "W-"~ .-- . ...-....-.-..-~ __ --~- ........... .-... - ........ '_ ... - ___ ..... - ........ ~ .................... -.". ~.- ... ....-.---- ... _.- .,...... ... - •. - ....... 

• 

CCSEE CHI ENG INE 
eUlK APSCRBER INLET 
FUllY SUPPRESSED ENGINE 
ENGINE WITH APPROACH FLAPS 

:JPL lOSSLESS ARPAV j 
~~~.r' DATA AT 100.0 FT RACIUS WIT~ NO ~T~CSPhER(G 

~ _______________________ ( ..... F,--"O~B-'---l.P--"o<C . .w.fR AND PI Rft.II 'll Il_c..t.M~Ulill 

~NIf" ~tif"" ~/c,ea/~Ai4l3' 1 
AN G l ~~ 60 • 9 C. 120 • 1 

J 
------ 1. COMPUTED CASPL 111.2 114.1 110.1 j 
---------- --- , 

1 BANe FIHQt:ENCY 
1 50 105.0 lQ8.9 105.5 
2 f3 101.0 106.0 102.9 

. ___ 3 __________ ._ eo ." _ ..1.QJ ._9_ 105.9. laC. 7 .. 
4 100 102.7 104.0 97.9 
5 1 25 __ .1_8. 7 10 2 • 5 q 5 • 7 
6 160 95.2 99.2 94.0 
1 zeo 93.9 97.t 94.2 
8 2~0 93.9 97.6 9?9 

___ -"9'--__ 1~_. 94.9 98.3 93.3 
10 4CO 95.0 ge.8 92.5 
11 5C~ _...5,3. •. £_..9..1..3 91 ..... 5"--__________________ _ 
12 630 SI.2 94.2 89.8 
13 a co 91.2 93.0 8 ~,.L.' ..... 2 _____________________ ----! 
14 lOCO 90.9 91~7 A7.9 

__ ~15 1250 SO.8 89~86 • .:..!..FJ ______________________ __4 

16 l~CO 95.5 QO.4 9C.4 
11 20 C~ _.Jl ~ ._8_ 8 7 .1 8_~ ~3=--__ _ 
18 2500 90.8 A6.5 F.'3.1 
19 31~0 95.2 ag.5 84.Q 
20 40CO 90.7 87.1 aO.1 

86.7 aO.9 21 '; 0 co <) 2 .=-4-'--~~_____':.....o 
22 63CO 92.3 86.1 ~1.6 

___ .23 eo CO , __ ~.Q.o 83.0 79.8 
24 leoco 85.0 82.7 82."1 
25 125CO ~g.8 85.5 85.5 
26 160(0 82.9 90.5 9C.S 

____ 21 2 C J CO 8 6=.:.....;1~_"_'_=_=_~ c; 1.3 97!3 

~----------------------------------

107 

. F.OLD.OJJ'x ~ I 

-- --~ 



'- . ...,...-. .....,.-~ .,---- .......... --~--.:-~- ~----, ---~-~.-... '-... -.... --..... ~ 

f 

.~ . . . ... -..... --.~ --. ..........- - .,.-.--........ ...........,- -- .............,.....- -..--..... -
.> 

f -. 
L-R~8 ___________________________ ~ _______________________________________ _ 

.0 S S L E S S A R RAY 

r RACIUS WIT~ NO AT~CSPHER(C ATTENUATION 

CONFIGURATION NO 112 
SPEED • 3211. RPM 
PERCENT SPEED • 86.0 

:.R--..ANO DIRECTrtlll_c.c.M£UI.A1..l0....,N~Sc.L) __ . __________________ _ 

!S 

to? 

- .. -... ~ ...... 
FOLD.OUT. FRAME L 

) 

) 

) 

') 



i") 
t· 

! 
'. 

) 

i-">-~ - ........ ---~ 

DATA Of fOg. SUBSET NO. 29 •. REACJ~GS 86 81 88 
• 

SIX [(CIBElS ~AVE BEE~ SUBTRACTEO F~OM T~E ORIGINAL O~TA. 
QCSeE CTW ENGINE 
eUlK AeSOR~ER INLET 

____________ F~!I~l_lY~~UDDo~~~~n ~~~r~~ 

ENGINE ~lTH APPRO~CH FLAPS 

OIMINAl IIAClI--ns-' S I'L lOS S L E S S A R RAY j 

_...::::OF=.-=POOR~~Q __ U_A_L_ln ___ &.y~~ AT l<l..Cl.---Q fT RAl2l.lLL1illlLN...a.....~t:..S2hE.Rl~ 
(fOR POwER AND DIRECTIVITY C(~PUTATI0N~ 

i 

l 
____________ ~A~N~G~I~~ Q. 30. 40L---~C. to. 70. 8C. 90. 100. 14C. 15~ 

COMPUTED CAS£L J.O..a.2 10e.L.108.4 1111....9-101.7 10L •. Lll9.1 10<;.1 110.2 101.3 114.811 

~ BAND EF~CLENCY ~ 
1 50 100.0 101.1 101.5 101.5 99.2 g1.3 1Cl.a 103.3 104.5 1C~.2 111.2 1'; 

. ____ . .2..:. . ~3..~2.() .• 2 lQO.ELQC;O!3 Q7._1 .. C;5.~ __ .'!.~._LICl~~ lOJ •. ~. lC3.Q.lOC!C_10G •. ?_ 1..: 
3 eo ~9.5 91.0 94.8 9~.3 SG.5 gS.8 ~C;.1 (JO.2 1CO.2 <;5.0 10f.! 11 

: .-}~~-. -- :::·:;-~!:-}-·~~:t--~~j--~i:~ ~~:.; -~::~ :::{-.~.;:!- :6:; l~~-:H 
6 Ita 94.2 97.0 96.2 93.5 55.4 95.5 56.2 96.5 91.5 PB.2 95.9 ~ 
7 20091.7 9'5.7 G2.G en.e; S4.4 95.5 ~1.4 98.0 98.4 81.7 94.1 1 

) ___ a 250qO.!1_~91.4 92~ 93.1 ~3.1 94.2 «;4.<; CH.4 96.1 85.7 93.4 11 

) 

) 

) 

9 315 Sq.1 92.1 92.6 gl.e; 92.1 94.1 ~4.1 94.1 S4.2 84.4 <;1.2 
10 4CO_86.8 91.38«;.6 e;0.4 C;2.8 92.4 C;4.3 94.3 "4.6 83.4 ~q(t~ 
11 500 8~.O 88.3 ~8.1 88.8 C;O.5 ge.5 G3.1 93.3 "1.8 83.0 88.1 
12 630 .84.5 85.8 96.0 86.8 81.0 90.2 SO.l 8g.S S<;.3 eO.5 A6.8 
13 ~OO R4.8 86.2 ~~.1 81.2 89.5 89.3 Sl.0 89.7 89.1 81.2 87.2 
14 10CO~J. 86.6 85.7 __ .86.1 ~1.5 ee.1 fe.9 87.e; 81.9 81.1 86.6 
15 1250 a«;.6 88.8 81.3 86.5 E1.6 AA.3 81.3 86.4 85.4 80.4 86.1 
16 1600 C}6.5 96.5 9~.!..~_'t.~~~~.5 91.0 E7.7 81.8 e2!} __ JIQ_.}_~e5.~_ 
17 20COSS.8 88.4 87.4 85.6 86.6 85.4 E4.B 83.4 82.3 17.4 83.3 
18 2500 93.6 92.3 QO.8 8~.3 e7.~ 86.8 E5.6 83.6 81.6 76.S 82.4 
19 31~O 98.0 91.2 98.6 94.0 G2.4 91.5 Ee;.4 86.S F3.S 18.2 81.1 
20 40CO .. ~~~_9_4..~.9C.9 88.9 88.1 B1O!1 85.483.480.275.1 eO.1 
21 ~OCO 94.4 93.4 92.7 Ge.5 e«;.o 88.2 81.2 85.0 80.4 14.5 19.3 
22 l:3CO 92.491.192.3 eS.6 ee.l P6.8 E6.4 ~4.3 't,! .• _I_Ih.2._7Jl~ ____________ ~~.,--____ ~_~ ___ ~ ___ ._. _____ • ...--o-_______ ~_._. __ 

23 eoco . SC;.5 8G.0 90.0 86.7 85.8 84.0 E4.0 81.1 76.2 73.8 
24 1eooo 88.5 81.8 89.2 85.0 84.3 83.Q E3.2 80.9 16.0 16.1 
25 12500 ~6.0 85.5 86.6 82.5 81.1 80.6 el.1 7<;.4 79.5 79.5 

~_ .. 2_6 __ L~Q~_._~t5.1 __ ']'_!l __ 9_f.!l_~~_~~~.2 84.3 €~_!3 84.4 A~._~_ 84.4 
21 20000 91.1 91.1 9C.9 91.3 91.3 91.3 ~1.3 91~3 G1.] 91.3 

FOLO.oUT. FRAME I 

16.4 
17.0 . 
7«;.5 ' 
84.4 J 

~r:3l 



-_~.* ,cc= _____ ~ __ 

; 

f· ae 

FROM THE ORIGINAL D~TA. 

OSSLESS A R RAY 

I-PADIUS WITH NO AT~CSPHERIC ATTENUATION 
ER AND DIRECTIVITY r(~PUTATIONS' 

ec. '10. 100. 14(. 150. 160. 180. 

C9.1 10C;.1 110.~ 107.3 114.8 11B.o. 116.9 

01.8 103.3 104.5 10~.2 111.2 112.2 111.2 
U!.../L 1.9J •. ~. 1.C3 ".0_ lQC.!... Lt O~hl_ .. l.l4 .• JL tQ ~ ._I_ .. ~ 
5<;.7 1':10.2 1eO.2 <;5.0 10f.3 110.5 108.7 
2.B.~ 5 99.2 c; 8 .• 1_ 90.5 102.3 107.5 106.7 
51;.7 ge.4 99.4 90.5 99.2 lC6.9 10.5.9 
56.2 96.5 97.5 AB.2 95.9 104.0 104.9 
57.4 98.0 C;8.4 87.7 94.7 103.2 104.5 
;4.9 97.4 96.1 85.7 93.4 101.6 103.1 
54.1 94.7 <;4.2 84.4 91.2 <;8.4 lOl.1t 

-.. _ .. - -_. _ .. -... 
.& 

CONFIGURATION NO 112 
SPEED • 3272. RPM 
peRCENT SPEED ~ 86.Q 

ORIGINAL PAGE 
OF IF 16 

UOR QUALITY 

• 
---- ----------------

;4.3 94.3 94.6 83.4 9.0..1 91.4 99.9 
.-=-'"----"-~..!...-~-"-=-"--------------------

53.1 93.3 <;1.8 83.0 88.1 <;6.1 98.3 
;0..1 89.8 ECJ.3 eO.5 136.8 <33.8 9508 
n.e 89.7 e'1.1 81.2 81.2 93.8 95.8 
e8.9 81.9 81.9 81.1 86.6 92.5 94.9 
91.3 86.4 85.4 80..4 86.1 91.8 93.3 
e7.1 8 "1.8 85 • ] __ ~!h.L_Jl_5 • 8 9~~£..5 
~4.8 83.4 82.3 11.4 83.3 88.6 90.6 
~5.6 ~3.6 81.6 76.9 82.4 81.6 89.4 
eC;.4 86.C; P3.5 18.2 81.7 86.1 87.5 
35.4 83.4 80.2 75.7 80.7 84.7 136.4 
!7.2 85.0 80.4 74.5 79.3 83.5 85.2 
:6.4 ~4.3 7<;.1 73.5 78.9 82.6 9.4.3 
~4. 0 81.1 76.2 73.8 76.4 AO.O 81.9 
:3.2 80.9 16.0 76.1 11.0 79.2 81.5 
H .1 19.4 79.5 19.5 79.5 19.3 80.2 
!4.3 84.4 84.4 84.4 84.4 84.4 84.4 
H.3 91~3 91.3 91.3 91.3 91.3 91.3 

-~~-----------------------------.... ---. 

., 
FOLD.OUT. FRAME ,... 

-) 

) 

) 

) 

) 

) 

) 

) 

) 

) 1 
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) 

) 

) 

,) 

) 

) 
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) 



"" ........ ~~ _____ .... Oi>* ____ • ___ ... __ '" # .. _____ .~ __ • _____ ....... 

LCSSLFSS OAtA U laC FeCI RAe illS 
• 

Qcc;ee CIIi ENGINe 

"} BULK ABSCRPER INlET 

ORIGINAL PAGE IS 
") Of POOR QUAUTY I FULLY SUFPEE(SEQ ENGINE 

ENGINE WITH APPRCACH FLAPS 

) 

( ') 

~f AD ING NU~~~B~E~R~So!-::=--_--!=8w9~_...L9.J=!() __ ....!.9 .... 1 ____________ ~·! 
__________ _ ___ r""-'~ C'N ElG.I)R ~ T-tO N N.!:..C_=~~11~2",--____ -!;S!..!:P--!:E:"'!'E,-",D~- 3lt 24 L-B,-P:...:,.M ___ ----;1 

J TE,"1PEPATURE = 65.0 F RELATIVE HL~[O(TY = 54.0 PC 

) JiIJIJ'ZIIJ¥' &~r B_OO~ P'ICRC'PHCNES ~-:_JJ:SSLESS OATA 

~lC L 14 1 ~. 16 17 

~ ) 
p o. 31 .. 43 .. 55. 

- ________ 'Tt.ETA Jg.s--~Q~-. 

~ __ --~z~--_ 10~6~.~~~_ 

l 
____ --!D~IL.:S ..... TL!A~N~C~E=____!.9~1~._~..to..:._~.:....!!..._~::.....l!!..... ______________ -.--... -.--- -1 

• 
c;o~ _ .~L~~ ---" 90. 

91. .. _3_~ • 81. 

82. 8~. Sf. 

------~p-'-t-J,-~ o. 22. 31. 3C;. j 

INDEX FRE9 1 
1 5e. «;5.8 C;8.S 99.2 102.4 jl 

2 63. 97.A 98.1 97.5 99.~ 
) 

3 8C. 97.8 97.t: 96.q 100.<; J' 

---~5 1 O.c. _____ ~.JL_2.fL.~9 7 • 2 9~.L I 
125. 97.3 97.t: ~8.2 98.S j 

~ }ci-t- --~~: }-~::~--~~ : ~ ~~-~}-----------------------.-.. ----1 
·8 25C. 95 .. 3 96.~ 97.4 99.2 ' 

) 

) 

9 315. 94.7 97.0 97.7 99.4 
___ 1.0 40 C • 9 4 ~_2 «; 5 • e 98 • 1 98 • 4 

11 soc. 93.4 95.C 96.4 91.~ 
____ 1~2~_ t3jlL .... __ 9J,-.~9~J: 94.3 95~ • .Ll __ -,--________________ _ 

13 EOC. 91.3 «;l.~ 92.~ 94.t: ) 
14 1COO. eQ.9 90.1 91.5 93.C 
15 1250. A9.3 90.2 91.2 91.E 

__ ---'1._6 __ 1t 00 .! ______ 2_2._!~_9 t!.t_9_2~.!?3_ !_~ __ . __ ~ _________________ ----; 

17 2eoo. ~6.q 86.1 87.4 88.E j 

___ 1 R 2 ~o C. 85.8 85. ! 86.2 87.4 ---:-------__________ ---i1 

~~ {~;~-:--.--!: :; -::::-- :::-~-=1: r 1 

FOLD.OUT·.t'~ I 
~~~-=~~~~~~~~-------
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SPEED: 3424. RPM PERCENT SPEED 90.0 r~1( 17st.l 
VE HL~IDITY = 54.0 PC B~ROMETER = 29.21 IN HG b1H .671 
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NC 

• 

CCSEE rTW ENGINE 
__________ ~e=U=l=K~teSCRBER INLET 

FULLY SUPPRESSED ENGINE 
E~tINE _ITH JPPRO'CH FLAPS 

l C S S l E S S A R RAY 

OJ1A AT 100.0 Fl RACIUS WIT~ NO ATMCSPHERtC ~ 
(FOR POWER AND DIRECTIVITY C(~PUTATI~ , 

I 

f 
CO~PUTEC CASPl 113.3 116.0 118.6 

BANe FR EQt.;ENCY 
1 so. ID7.C 111.0 111.9 ~ 
2 • E3 104.9 
3 eo. 105.2 
It ICD lO3~G-

tg~~t_i~~~~____ 1 
104.~ 107.8 1 

5 125 10.1.0 
6 lEQ C;6.t: 
7 2CQ «;6.1 

1Ol.4 107.5 , 
~~~~101.2 10~1~.7=---------------------------------------------~ 

98.1 107.1 
8 25;) C;6.4 9S.2 103.6 
q 315 C17 .1 99.6 102.8 i 

10 4CO 97.1 
11 5CO 9~.6 

99.8 1n1.4 ; 
9S.~ cn.9 j 

12 630. q3.7 
13 800 C;3.<J 

95.8 9~.9 j 
94.1 9~.5 l 

14 lOCO. C3.4 
15 12~Q <::3.1 
16 l~CO 9 c .4 
17 20CO cl.5 

92.7 90.l J 
9Q.~ 88". c; 
93.2 8=E~.9~----------------------------------------~1 

18 25CO 91.5 
19 31~0 C;:5.0 

A9.5 el:.o j 

~--~~--~~~----~-=--S17-.6~~8~7~.~8~--------------------------------------------~·l 

89.7 87.2 
20 
21 
22 
23 
24 
25 
26 
27 

40CQ 
~OCO 
f3CQ 
eQCQ 

I'CQCQ 
12~CQ 
ll:QCO 
leQCO 

C::O.~ 81.13 8l:.~ 

91.1 
-<Jri. 5 

85.9 ~37.6 j 
----S .... 6;--.·3-8 r;4.------------------------------------------i, 

Re.o 
83.4 

Al.C; ~c;.c; 1 
--~~~8l.4 9~·~2-------------------------------------------~1 

8l:.1 
~('!.6 

'17.5 

85.6 95.6 
90..6 lQC.l: 
97.5 1'l7.5. 

10 

FOLDOUT FRAME , 
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'c.' ",:,"'.h~~-=...,...---r-"""---:-._~~_,~~·c_c __ ~ __ ~_~ __ ~:,:._::,:.:::::=-::c:.:...· ,====~d 
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CSSlESS A R RAY 

~ RAttUS WIT~ NO ATMCSPHERIC ATTENUATION 
ER AND OIRECTIVITY CCMPUTATIONSI 

1(J 

CONFIGURATION NO 112 
SPEED • 3424. RPM 
PERCENT SPEED - qO.O 

FOLDOUT FRAME A. 
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) 

') 

). 
-' 
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t-

) 
""1 

) 
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i 
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) 

) 
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SllBSET Nfl c1 

• 

SIX OECIEElS ~AVE BEEN SUBTR~CTED f~O~ T~E ORIGIN~l C~TA. 
CCSEE OTW ENGINE 

) ORIGINAl t'QUIt .: ~ , A 1 
• pOOR _f"Ioo

il 
I S",,- lOS S l E S S .~ P PAY I 

) 

) 

) 

) 

) 

) 

) 

to. 10. ec. 90. 100. 14e. '~Ol 
j, - ~ ______ ~~NGl~~0. __ 3C._. _40~._2.(:. 

~ 
__ COMPUTED CASPljJL't....z...~<t~lJ15_ .. .J_.J.Q<;.2 10<;.3 10<;.1 110.7 111.5 11~~~_10~~!.LJ.l~ 

eANC FPEClENCY J 
1 50 101.1 103.2 103.5 103.1 101.5 100.1 102.8 lO~.1 lC1.5 102.E 113.~ 

___ -=2___ 63 1.'1 1..3 102.?~~J.~.!r __ ~ F.~. c;<;~. <l~.19.-?~<LJJ_3.! ~tQ.3~!~~ ~lQ'5 .--,·~_t£Q..!} __ Jl.t.J 
3 EO 100.2 99.3 96.8 9E.8 ICO.5 101.8 le1.3 102.3 lC4.7 ~1.0 l07.~ 

4 100 _._ . .2..hL9~~91!J.~5~:lQl.1 Q9 .• l __ <;9.7 101.5 1017 93 3 lC4~ 
5 125 9f:.7 95.9 99.4 9<;.2 <;9.C 98.0<;C;.9 99.5 l-ci-:2-~'2~10ri:~ 
6 If a 95.0 98.0 97.7 94.4 S6G1 91.9 <;8.4 98.1 <;9.4 89.<; <;7.0 
1 2eo 94.0 96.9 93.5 C;~.4 96.0 96.7 <;9.2 99.1 100.5 88.4 95.0 

_--=8 250_9~~_.9~.2 __ 9_1.4 94.7 __ 5.4 .• 7 9~.4 97.2 98.4 ':)e.2 81.':) 94.~ 
9 315 92.4 93.6 94.2 93.1 93.1 95.9 <;6.6 9t.6 <;E.4 81.2 92.1 

______ 10 400 ._~<?.!..~~~9.L..6 92.4 <;3.<; 94.4 <;5.495.9 «;6.185.6 9.0.j 
11 5eo 81.6 90.3 90.5 91.3 91.E 93.3 ~4.5 95.0 <;4.3 84.f 8g.e 
12 630 86.0 88.0 88.7 90.0 E8.8 92.0 <;2.5 01.1 ':)2.2 82.5 90.~ 
13 BCO 85.5 88.0 91.7 ac;.o 91.2 91.3 ~3.2 91.8 92.0 83.2 90.~ 
14 10~_8.~~.'t __ ~1.~9_f11.7 8':).1 E8.6 90.(; <;1.48<;.9 <;0.1 83.7 87~~ 
15 12~0 «;2.1 89.6 8e.9 88.9 ~Erl 89.8 fC;.9 AA.8 88.8 A2.9 s9.d 
1, 6 16 CO _9 ~. 8 91 .0 96 • 0 9 7 • 8 9 4 • 3 9 2 • 1 «; 1 • 0 8 F< • 8 8 8 • fj 8 3&.. __ !! 7 • 6 
17 2JCO 90.3 88.9 88.4 SE.6 86.«; 81.4 E6.4 85.4 85.9 19.4 S5.~ 
18 2500 91.5 90.5 89.3 8E.S Et.6 87.4 e6.1 84.8 84.6 7R.3 ~5.4 

19 31~0 95.7 95.2 93.1 9!.0 e9.C; 8<;.7 fl.9 Pt.O f5.5 78.4 84.1 
20 40eO 91.1 90.9 89.2 S8.1 86.4 86.2 E4.9 83.4 82.9 76.4 83.2 
21 ~OOO 91.9 92.4 90.6 89.9 Et.9 ~6.4 e5.0 83.4 e2.2 14.9 82.1 
22 f3CO' 90.4 91.1 89 •• 4 Ae.6 P.5.3 85.1 f4.1 82.5 el.3 13.3 82.0 
23 fOCO 87.7 88.2 86.2 85-.41 82.2 82.7 e1.0· 79.4 18.0 73.9 79.0 
24 leOCO .86.4 86.9 85.1 84.4 PO.4 81.2 19.5 78.0 17.2 16.2 78.~ 
25 12500 84.1 84.4 82.3 81.7 79.~ 79.5 19.4 79.5 79.6 79.6 19.' 

) ___ 26 IfOCO R4.7 84.3 ~4.3 84.4 84.5 84.6 €4.6 S4.6 84.6 84.6 84.6 
21 2 CO CO 91.4 en. 5 91.5 91.5 fH • 5. 91. 5 ~ 1. 5 91.5 91.5 91.5 91.' 

) 

71 J 

FOLQOUT. FRAM& L 



91 

FRG~ T~E ORIGIN~l C~TA. 

OSSlESS ,IlPPAY 

CONFIGURATION NO 112 
SPEEO = 3424. RPM 
PERCENT SPEEO = 90.0 

ORIGINAL PAGE IS 
OF POOR QUALITY 

ee. 90. 100. 14C. 150. ~1~6~0~.~~1~8~0~.~ ________________________________ __ 

LO.7 111.5112.9 106.6 1l,6. __ ~ __ 12J __ -!-__ 0 __ 1 __ 16.6 

)2.8 105.7 101.5 102.E 113.3 11~.2 112.3 
:3.3 103.2 1C5.2 lCO.3 111.5 115.5 112.3 

------------------------------

-- -------------- --- -------_. -------- - ~----

:1.3 102.3 1C4.1 ~1.0 lQ1.8 112.5 IJ7.5 
~ • 7 l 0 1 • 5 10 1 _____ "t __ cL3 • 3 1 0 ~ !..I_!J ~~! _ 193 • 9_ __ ___________________________ ~---__ _ 
;~.9 99.5 1C1.2 ~2.4 10C.1 109.4 100.3 
;e.4 98.7 ~9.4 89.~ 97.0 101.4 97.1 
;~.2 ~9.7 100.5 88.4 95.0 106.2 94.9 
n • ? 9 8. 4 Cj e • 2 87 • ~ ___ 9 4.9 104.4 95 .~6~_~--_______________________________ _ 
;6.t 9t.t ~t.4 87.2 92.7 102.2 94.1 
;5.4 95.~ ~t.l 85.6 92.1 100.6 92.1 
;4.5 95.0 94.3 84.t 89.6 99.3 89.4 
;7.5 01.7 92.2 82.5 90.2 97.0 87.4 
i3.2 91.8 92.0 83.2 90.2 96.7 84.3 
; 1.4 8 c; • <; c; 0 • 1 83 .1 8 7 ~_~ __ '!.. • ..!..4 --.:8~3~.~7!..._ __________________________________ _ 
:9.9 AA.8 88.8 82.9 8~.0 ~3.8 80.8 
H.O 88.8 e8.8 83.0 87.6 9~!.L80.8 
=6.4 85.4 85.9 7~.4 85.9 91.3 19.9 
!6.1 84.8 84.6 7A.3 85.4 89.9 81.4 
:7.9 P.t.O €5.5 78.4 84.1 88.7 81.4 
! 4 .9 83. It e 2.9 76 .4 8 3~.~2::_~e=....;7~.~2~....:::8~1~.~I---------------------------.------
!5.0 83.4 e2.2 14.9 82.1 85.9 81.4 
~4.1 82.5 81.3 73.3 82.0 85.0 82.4 
!1.0 '79.4 78.0 73.9 7~.0 83.8 83.9 
'9.8 78.0 17.2 76.2 18.2 86.2 86.2 
'~.4 79.5 79.6 19.~ 1~.5 89.6 89.6 
=4.6 ~4.6 84.6 84.6 84.6 ~4.6 94.6 
,1.5 91.5 91.5 91.5 91.5 101.5 101.5 
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,. ~ J1w". _ __ _- -_ • _ _ __ ... .,- \:,," _ ~ .*"'- ..... - ~_ 

'- --# .-- ~ ---... - ... ~ -..:/.- .... 

"~ 

') ------------------

• QCSEE OTk ENfINE 

BULK ABSCPBEP I~LET 

FULLY SUPPRESSED ENGI~E 

ENGINE WI1H ~PPROACH FLAPS 

READING NU~BERS~= ____ ~S~2~ __ ~9~3 _____ 9~~4 ____________________ ~ 

. ___ . _~~HF 1 GUR A T I 0 N:~N~C~=_~1..!:.1~2 _____ ~S.!..P.!::E.!::E.=.:D--=.=-=3_~6~2~1..!. • .-!.:R!-.P~M ___ --41 
66.0~F ________ ~R~E~l~A~T~I~~~·E~H~·U~M~I~D~I~T~Y~=~5~2~.~o~P~c~ __ ~~ 

] BeCM MICROPHCNES - lCSSLESS DATA 

---------

~------------..:...T-=E.;...;M.:-.;P E RAT U flE = 
) 

~IC N 14 1~ 16 11 i 
) 

R O. 31. 43. 55. 

T"ET~ tJ 90. .. -. ~---" -'r.s ---- - 90 • Ge. <;('. 

1 -_._-------_ .. 

DIST~NCf 91. 82. 83. e l: • 

) 
---wo~~4~_-_~ ______ --_-==~~_-~-----------------------~i 

1 5C~ 9q.8 100.~ 101.5 102.5 1 
2 63. 99.8 99.e 100.0 100.~ j 

22. ) 

3 ac. <;<;.5 99.S G9.0 102.e I 
4 10 C • g 9 .0 c; 7 • ~ Cj~.!_~ 10 l~. -=-: _____________________ ~~ 
5 125. q9.3 99.1 100.7 102.~ 1 
6. lcC~ ____ <;7.3 C;~..!..L.l_Q.9~~_:..I~._'_7_~ ________________ ~j 
7 20C. gA.8 9A.~ 100.2 lCl.l 1 
8 25C. 97.0 97.t 99.4 100.7 . 
9 31~. 96.0 S8.~ 100.1 101.4 j 

) 10 400. <; 6 • o_cLt!~9-=---=-. =.2 --=-1 C.::..O-=--=-. 4-=-_-'-_________________ ----; 
11 ~oo. 95.2 97.2 97.9 99.4 

) 
12 t 3 C. 91.6 95. C 9~_d~,? 7 .~__;l:;__-~----------------------~ 
13 eoc. 93.1 q4.! q5.~ 96.8 
14 1COC. Gl.9 93.5 94.3 95.~ 
15 125C. 91.1 92.1 93.3 94.2 

_____ 1 ~~ __ l_£ 0 C_. ~~_ ,~'.Q-!.~ __ 9.9 "- ~ __ C)J._I _~~~? I. 
17 2CJC. 08.9 88.7 90.3 90.~ 
18 2 ~o_Q.~__ __B.~---.-! 13_ !3 6. F 88.3 _ ,!3~~ ____________________ ----1 

19 315C. 81.5 8~.7 A7.3 Ba.4 
2a 4COC. 87.1 84.1 86.7 P7.1 
21 scoe. 97.1 82.4 eS.4 85.~ 

22 630C. 87.0 ~1.5 85.1 85.€ 
---- 23: e-cOC:--- 85.4 ---,-e.2 --SZ-:(;---S3:--=.c.::S;-----------------------'! 
_--:------'2:::-4-=r1-'I'O CO c. ___ 85.1 15. 3 81~81. € , ___________________ ------.;; 

2~ 12~OC. 84.1 75.6 77.8 78.7 J' 
26 ItCOC. 83.2 78!1f 78.7 79.4 _ 

27 2 ceo C • 84. 2 82. 4 82 • 7 E! 3 • 5 ibLDOUT FRMO£ I ~) 

OASPL 109.3 109.1 110.9 112.4 

I 
'.,'_"' '''''''"''''''1' ____ ....... -,,--'''-.. -.. -~--- ~ 

.• _ ,_ .. ,~~_ •• '~,.:.c . ..:" __ • ~.::" >L,_- jc~~'-;':""""L~_~ ",L; cr· ,-;-,-,~,:i,~ 
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,·A j'" ·~·.;··r,:,".~· 

I 
) 

') 

=ED~=~3~6~2~1.~R~P~M ________ ~P~E~R~C~EN~T~S~P~E~ED~ ___ 9~5.0 6?L If7fr._~- __ u,___. __ 

UMIDITY = 52.0 PC 

[/ 
! 

L 

) 

kIM .7~' B~ROMETER = 29.21 IN HG 

) 

) 

• 
<-~----, .. -----. ) 

) 

') 

) 

) 

) 

) 

) 

) 

) 

) 

{S, 31 
) 

< FOLDOUT. FRAME :J.. ) 

I 
1 
l 
1 
l 

~ 
1 
1 
1 

j 

! 
I 
! 

w 1 
j 

< ) j 

_~.~~.L~ ~_~~~=.~~.~~~ __ ~=_"L;~~~~~~<'::"~~z~;=~:";~~~ii~:4" ,;J 
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) 

) 

l 
/ 

) 

) 

) 

) 

) 

') 

) 

) 

) 

) 

f ) 

I 
r ' , ) 

w _ ; 
--~- ...... _.,., 

". '.- ~ . - :=.. .... __ .... __ ...... .-_ or _ ....... ______ .. __ ~_ ...... __ -" ........ ~ . -" - '---'''''- .---- --------' ---. - --: ... --4 

CATl Cf fOS~ SllBSEr NO. 
• 

QCSEE rTW ENGINE 
ellLl< ABSORBER IN! ET 

31. ,REACXft,GS 

FUllY SUPPRESSED ENGINE 
ENGINE WITH APPRC~(H FLAPS 

A .-' .-.-- '] 

J 
93 S4 92 

1 

aP,- LOS S l E S S A R RAY 

PLY6v~ ~Jr' DATA AT 100.0 Fl RADIUS WITh NO ,aT~CSPHERIC ~ 
(fOR POWER AND DIReCTIVITY CCMPUTATIGN 

4)FffUJr" c.~_ 1!IC&4t'hb~1S j 
ANGt ~8r60. 9(. 120. , 

---C-'-O-t-1-P-U T-e-o-c-A-S-P l 11 5. 0 11 7 .3 127. 1 1 
------- .. --------------------------------~' 

eAND F~ECLENCY l 
1 ~o 101.9 111.0 120.7] 

8 2~0 g7.7 100.9 114.2 
9 315 99.1 101.R 114.4 

10 4CO 100.0 101.f 113.5 
11 500 __ . GA. e 1 OQ'..!L~LJ1 ..... 2_"_. :.L8 ----------------------------,l 
12 630 ~6.8 98.0 111.8 
13 8CO 96.7 97.2 110.2 
14 lOCO 95.1 95.7 109.1 
15 12~Q ~4.6 93.5 lOt.3 
16 16CO 94.7 G2.2 100.7 

__ --'"1--':-7 __ .Z_0~_ _9 Z~, 9t • .L..9.f., a 
18 2500 90.3 89.3 95.0 
19 3150 89.1 87.9 91.9 
20 40CO 87.6 88.5 89.3 
21 ~aco A5.9 85.~ 8E.3' 
22 f3CO 86.0 85.5 se.4 
23 eoco 83.5 _&l.A 9 C. 0 ______________________ ---; 
24 lCOCO 82.1 82.2 92:3 
25 125CO A5.8 85.~ 9~.8 
26 1tOCO 90.8 90.8 100.8 
27 2(OCO 97.8 97.8 107.8 

7~ 

--._,--,------------___ "-'£_._~-JC. ____ -._.,._'- :J:.. _ _ :!" __ :..i._<:. ~~t.::......_"--~_"'~'. 
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f 

! . . 

! 
! r S4 

OSSlESS ~RRAY 

· RACIUS WITh NO ~T~CSPHERIC ATTENUATION 
R AND DIRECTIVITY CC~PUTATIGNS) 

r 

CONfIGURATION NO 112 
SPEED a 3621. RPM 
PERCENT SPEED a 95.0 

) 

J 

) 

) 

) 

) 

j 
·1 
J 

......... ~.~;.,j 
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) 

") 

) 

) 

) 

) 

) 

) 
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SIX DECIBELS ~AVE BEEN SUBTRACTED fROM THE ORIGINAL DATA. 
ce SEE QTW EN NE 

FULLY SUPPRESSED EN~E __________________________________________________ -1_ P.ULK ABSORBER INLET I', 
ENGINE WITH APPRO~CH FLAPS 

SPL L C S S l E S S ~ R RAY 

COMPUTED CASPl 10Q.7 110.6 110.4 11C.7 111.( 112.0 113.2 114.0 114.4 10~.5 117.1 11 
1 
] 

BAND FRECl:ENCY 
1 50 103.2 10S.3 104.8 104.8 102.1 102.7 1(4.S 101.3 109.3 106.7 112.5 f 

. ___ 2 (, L_ __t) J.~.L 1 J l •. 2_l'11._2_ tt] 1_!-2 J Cj!JL~Qi. _U c ~_!-LJ 9 8 • 2~L. 3 _ 102 • 3_ 112 • 7 1 
3 EO 102.3 101.5 ~~.2 Ge.8 103.1 103.8 lC5.2 104.P. 1C5.8 ~9.2 10~.7 1, 

~ i~~ ~~:1-~-~:~l~~~-}mt~~:~ t~~:~-tg~:~-·t~~:~ tg~':-~--l~~:-~ ---~~:~· .. ra-~:~ ~~ 
6 160 QS,9 100.0 Q~.7 91.0 9Q.4 9q.7 100.9 100.4 99.9 92.4 98.2 Ii 
7 200 95,4 98.7 95.4 91.2 S8.2 100.0 1el.S 101.4 101.7 Q1.S 96.1 1 
8 2~0 9~L(I.....-.22.~.2.~" . .!_(L_9~_.9 96.9 97.7100.1 3.0_0.2 ~8.7 90.2 93.811 
9 315 93.2 9S.4 9S.9 96.1 9~.2 98.1 ~8.1 97.7 ~7.9 89.7 93.4 11 

10 . 400 9Q~.94 ~_L93 ~2.~/L 9S. c; 9 ?'! 4 C;1.3 ~1..-L-.57 ._3_1;H ._3_.92_~ 
11 5eo 90.3 92.0 92.0 q~.o ~4.t 95.6 ~6.5 96.5 GS.5 86.1 89.8 1~ 
12 630 88.2 89.7 91,3 91.S 91.7 94.8 C;4.2 93.5 93.S 84.0 86,7 j --.i 

13 aco 86.5 89.2 90.0 91.7 93.5 94.2 ~4,S 93.5 94.2 85~2 89,0 1 
___ --"'1'-'4_ 1000._._.82_~!!~8 .2 __ ~.~~'!.... _ 9~t._~ ____ ?J~~£--..2l • .?~~~._2_~~5~'!..I_ 85, 1 89, 1 !~ 

1S 1250 86,1 86.8 89.1 88.3 GO.I 91.9 ~1.4 90.6 SO.8 83.3 88.6 ~ 
_. _____ 1...",6'---_16J::Jt ____ 90J_ 89,3 q9!5~ __ 89._~ __ 89!.1.-22 .• 8 «;o..s 89.0 89.3 82.2 ._~6.1 

11 20CO 86.8 86.1 87.1 86,~ 81.3 89.9 S8.3 87.6 87.4 80.1 8S.4 ~ 
1B 2500 82.9 83.4 84.4 84.9 85.9 B7.8 E6.4 8~.4 85.8 80.4 84.1 ~ 
19 31~0 85.0 84.5 84.9 84.5 85.1 86.7 E5.4 85.2 84.5 79.G 83.2 
20 40CO 83,1 83.3 33.1 83,3 84.1 85.1 83.9 83.9 83.1 77.3 82,3 1 
21 5000 81.7 82,1 82.0 81.~ 82.4 B3.7 E2,S 82.7 81.6 76.~ 80,7 j 

--,--_-'22 tlCJL __ .. 80.081.1 80 ... 6 80.8 81.1 ~2.8 El.S Al.7 BO.R 15.8 .~Q.!.-LJ 
23 8000 7S.0 77.6 71.9 71.8 78.1 79.9 78.6' 79.3 78.1 13.9 17.4 • 
24 leooa 77.9 77,3 16.6 77.3 76.4 78.5 71.3 77.9 16.4 76.3 11.1 • 

_---L.1~f__--___ l 

J 

,} 

__ "'~_td~ ___ .iI<;_~ ..... , .... - T---"-"~-"""~-~""':~-=:-:,""__~:-:'_-.. -.L,;~"""".~"~.:,;,.., .• ~__~~ 
,~~~~""'! ... "'_._. __ ..Ao!!. .~,< _<~.:.._,,-'--' . .!_.-"_. __ ,,,,-ti.':. __ .. '-.--'- _ ... ~ _ M; __ .Ll'''---''' _. __ ~"_ _~,_:.........o....._ ..::l.L. 
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FRO~ THE ORIGINAL DATA. 
CONFIGURATION NO 112 
SPEED a 3621. RPM 
PERCENT SPEEO _-__ ~9~5~.~O~ _______ ___ 

,CSSlESS ~ R RAY 

:1 RADIUS WITH NO AT~CSPHERI~C~A_T~T~F.~N~U~A~T~I~O~N _______________________________ ___ 
fER A~D DIRECTIVITY CC~PUTATlc)NS' 

80. 90. 100. 14C. 1~5~0~.~~1~6=O~.~~1~8~0~. ______________________________________ __ 

t13.2 114.0 114.4 10S.5 111.1 123.1 116.1 

,(4.5 101.3 leS.3 106.1 112.5 111.3 112.2 
C6.Lj08.2 107.3 102.3 112.7 118.0 110.7 
C5.2 104.8 lC5.8 99.2 10S.7 116.7 101.2 
'--~Z ~_~ lO_ 3-!-.? __ 1 O?_!L_~~JL .to 3"-'."-1'----.:1'-'1"-=3~.'_.::8~1'_"()'_'=2~.__"'8'___ _________________________ _ 
,C2.4 102.4 102.2 94.2 100.9 111.5 96.3 
00.9 100.4 99.9 92.4 98.2 109.2 96.4 
e1.5 101.4 lC1.7 91.9 96.7 lC8.0 93.3 
00.1 lOO.2 sa.7 90.2 93.8 1~0~6~.~2_~9~3~.6~ ___________________________________ _ 
G8.7 97.7 97.9 89.7 93.4 103.7 95.8 
C;7~L~7.3 87.3 92.1101.9 90.6 
96.5 96.5 S5.5 86.1 89.8 101.3 88.5 
S4.2 93.5 S3.5 84.0 86.7 99.7 86.7 
94.5 93.5 94.2 85~2 89.0 99.2 87.4 
S ~_~ ____ 9 2. 1 c; 2 • 7 a 5 • 1 '39. 1 98. 1 86.::..,4"--________________________________ _ 
91.4 90.6 SO.8 83.3 88.6 96.8 85.3 
90.5 89.0 89.3 82.2 86.7 95.2 84.2 
f8.3 87.6 87.4 80.1 85.4 93.8 92.9 
E6.4 8~.4 85.8 80.4 84.1 92.1 81.8 
E5.4 85.2 84.5 78.~ 83.2 91.2 81.4 
'e3.9 83.9 83.1 17.3 82.3 89.8 81.4 
,E2.5 82.7 81.6 76.9 80.7 88.2 81.6 
E 1 • 5 AI. 7 80.8 75 • 8 B 0 .~. 2~---.:8~1~.~2=___::8~2~.~4~ _ _'__ _________________________ _ 
78.6 79.3 78.1 13.9 77.4 85.3 83.9 

i71 • 3 77.9 76.4 76.3 77.1 86.2 86.3 
19.7 79.6 79.7 79.7 79.7 89.7 89.1 
E 4_~.~ 4 • 1 B ~~_._~~ .• 1 8-:=-4.=-. ==-1~9=-4_:_'.=_:7=__=:_:9:__:4:....:.=__:1:__------__ -----~-------
~1.1 91.1 91.1 91.7 91.1 101.1 101.1 

:-, -----------------------------------------_. ----- ~-.- -, 
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BULK ABSC~8EP I~LET 1 

ENGINE WITH ~PPROACH FLAPS 
j FULLY SUPPRE~SED ENGINE 

____________ ~R EAD ING NU~_"'B_=E'_'_R_=S_= __ ~9_'_5 __ 9'-.:6'__ _ __.:.9__.:.1 ____________ ~1 
~1 

____________ --=C-=O-'-'-N~F IGUR AT ION .-:N...:.:C:::....· _=_-..!I~I~2=___ ____ S p f ED = 36 9....c..1-O:.._R-'-P_M ___ _ 
1 

TE~PEPATUPE = 61.0 F RELATI~E HUMIDITY = 54.0 PC 

"IC t 14 1~ 16 11 

o. R 31. 43. 55. J 

_ .. _. ___ LrJJ:A ~ 9s~ __ 90~_90. __ cHJ~ ___ .. 5_C_.~~ ___ . ________ ... _._._ .. _____ . _____ . __ ...... __ .. __ -', 
, i 

____ --=Z'---___ 106. ql. 86. 81. , 

DISTANCE 91. 82. ~n. 8E. 

INDEX 
1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

PH t;,;f--¢-.... o. 22. 31. 3G. 

FREQ .. _ 
5e. 98.1 100. e 102.7 I02.t; 
63. QS.3 100.3 100.8'101.2 
80. qt;.8 100.1 q9.9 101.7 

100. gael 99. 1 100.2 101.7 
12 ~. <J8.8 99.6 100.5 102.r: 
16 c. . _ <; At~_'? 8 • E 99.9 1Ql.5 
200. «;7.7 98.«; 100.9 101.«; 
'5C. 96.8 98. 1 99.4 101.1 
31~. 96.9 99.0 99.1 10l.t 
400. '16.9 98.Q 99.9 190.4 
soo. 96.2 91.0 98.6 99.3 
(:3 c. _.~~ .. 2 95.7 96.6 98.0 
eac. .9' .. 1 95.2 96.-1";- 96.e 

1000. '13.4 '13.5 94.5 95.7 
125C. 92.3 92.1 «;3.8 94.«; 
160~ ... ..3_Cl._~_9J_~~t!I_ .. 9~4 
2 C) o. ~r,.6 90.~ 90.4 91.4 
2~OO. 81J.~~1.! 2 138.1 89.1 
31.'50. 87.9 85.fi 87.3 88.7 
4000. 88.0 84.<; 86.8 81.4 
5 eoc. 81.9 83.2 85.5 A6.2 
6300. .F!a~4 81.9 84.8 85.«; 

1 
. __ 1 

I 
J 
j 

i 
'j 

j 

23 ---e·cfoc-.-· 86.3 18.~ 82.'1 ~~-------------------------------------~ 83.4 
24 lOOOC. 85.9 75.3 81.2 81.1 
25 12~JO. 84.5 15.5 7 -;--: S----=t 8 • t 

6 6COO. 83.3 18.2 78.3 1'1.0 
27 20000. 83.1 82. C 82.2 83.C 

'---OASPL 109.3 110.3 111.4 112.t 
15 
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PS 

91 

,_, S P fED :: 3 6 9~1-=-. --,R...:..:P_-,-M~ ___ ~P=E:..-.RC:::..E,::.:..N;:...:.T~S.c--P.::..E E=O::......-__ q..:..... 1-,--.=-:o,--~&K_---,2=..",.f!::-,,-I.L..?--4t~ ___ _ 
[~E ~UMJDITY = 54.0 PC BAROMETER = 2q.21 IN HG ,712, 
• 

• 
-~. -_ .. ~ .. ~.-.---.-.---.. -.---.--.. ---------~.--- .~--

--- .. --------

---------------_._-----_._--------_ ..... --.--.-.--

-------------------------~- -----_ .. _----_.- ....• -_ .. ----. 
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FOLDOUT FRAME ~ 
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CCSEE OTW ENGINE 
________ ~e~U~L~~~ORAER INLET 

FUllY SUPPRESSED ENGINE 
ENGINE kITH MPRJ}.tQLELA~_. ________ _ 

lOSSlESS A R PAY 

%~·h~ OA1A ~T 10n.o Fl RACIUS \o4IT~ ~O AT-~CSPHEiHCi 
___________ .. __ . _______ .~ __ . _______________ J£QKYQJ~ff!J~(t_J)lRECTlVITY CCfo!.Et.;-IATIj 

~~ ~tf/?tI~/WII'" ""leAd"~/~ 1 
--------A-N-G-L-~-4-::l1.,..--6 0-. 9 C • 12 0 • i 

I 

COMPUTED (ASPL 115.6 118.8 125.5 

) BAND FP ECLENCY 1 
1 ~O 108.9 113.2 ll~.O J 

------~----~~--~~~~~~~~~-------------------------------------------~ 2 t3 1 0 (: • 7 11 3 • 2 11 1 • <; 1 
! ______ . __ ~.-~-_-----.~- .• ~-Q ... --- . !_~) 8.~_~. 1 t 9 _._? __ ._~_l ~ ~?~~_.~ ___ . __ _ ------------ ---

4 lCO 107.4 107.7 114.0 
5 12~ _to2~I .. JQ_~~'<L U3. •. 4:L-._____ 11 
6 ItO 110.5 103.2 113.5 

_______ 1L-__ ~2~C~0L-__ .~9~7~.~1~1~0~1~.4~1~1~2~.ul~--------------------________________________ ~1 
& 250 98.2 101.9 112.4 
q; 315 _ 9«;.J. l_~t? !..L.U2.8"--_______ " _____________________ ~J 

10 4CO 100.5 103.0 111.6 J 
11 5eo 98.a.1Ql.5. lQ5~ ___________________________ ~ 

) 12 630 91.0 99.2 110.41 
13< 8 CO 96. 1 q 7 .7 l..rrlLt!....!7 ______________________________________ ......;1 

14 lOCO 96.4 96.1 10~.2 ] 
) 15 ___ l2 ~ 0 ___ <; ~~ ~_~.~~ 4 .0.. 10 1 • a 1"1 

16 16CO 95.0 92.4 (17.5 
11 20C_Q_~ _ _.2J~_L_~.Z.! :L_..9::a.J~ 

) 18 25CO 90.3 90.1 C;C.9 1. 

__ --=I:..;:q_! ___ ~.1 ~o '3 s .• 0 88 • 7 B e .:~4 _____________________________ " 
20 40CO 87.1 88.9 81.4 
21 =0(0 85.8 85.8 81.3 __ . ______________________ _ 

22 ~3CO 86.0 85.5 a8.3 
23 eo CO 93.4 __ !3 3 -!l_8 __ S~..!!o'"'_'_7 -----------------------------4 
24 1COCO 81.8 Sl.P. 91.9 
25 125CO 85.2 A5.2 9~.2 
26 160CO 90.1 qO.l 100.1 
21 2eoco _9L.Q ____ '!L!O 107.0 __________________ _ 

---.~---.---.------- ------------_.!..-_----------, 

) 

FO~D.OOT. FRAME I 
-~ 
1 

------------------~ 
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CONFIGURATION NO 112 
______ ~ ____________________________ ~S~P~E~~~6~q~1~.~R~P~M ________________ _ ) 

PERCENT SPEED a 97.0 
-------------------------------------------------------------- ' ....... -.. . 

) 

OSSlESS ARPAV 

~ACIUS wlT~ NO AT~(SPHERIC ATTENUATION 
ILA~ILO.IREC TJ \J I T Y C (,.. pt; T A,. ION!..!.; S"'-'L-__________________________ _ 

) 

) 

• 
) 

) 

) 

) 

) 

) 

) 

) 

... 
----" ) 

lOLOOUT FRAME ~ 

llr' ~. - .. -._-.... -~ .. ,-_~-~.--~-~-.-"""-vi:_5_--.. ,-.,;:-.. £------.-.-.. -".:-.. -.. ------------... -_~-. ,,-~.,,-----._.-.. ,.-,,~-.,-.~-._L-.. L·-•. -.... -.. _.---... :~~-.~-.~~.'~~ 

) 

) 

) 

) 

J 
1 
1 

. ~ , 
') . i . 1 
....... ~ 



r ~-~-
~ -, ~, 
l . ----------------------------------------------------------------~ 
I 
i 

i 
I -
, -' 
I 

i ' 
i 

) 

I 

READI~GS 95 96 97 .. 
SIX DECIEELS ~AVE eEEh SUBTRACTED FPC~ T~E ORIGINAL D~TA. 

_____ --"'C=C-"'-S=..E E:-.JJT\i r:N GIN E 
eULK APSORBER INLET 

_____ ,,----'F-"U"-"L .... L ...... y_ ~_~ PES S EO ENG I ~ E 
EN~I~E WITH APPROJCH FLAPS 

---------------.J:A l C S S l E S S A R RAY I 
QRIG\NAl. PAGE! /i,Y~~AIA AT 100.0 Fl RACIUS kITH NO ATM(SPHERIC Al 

- ..... OF,QH~pOO=:-' ~R,--Q-nO-AI(t-1UFliTT:3f---------=---~~"-'-' , FO R -POW fR A ~ 0 0 I R EC T I V IT Y C (PI "UrAT 10 N1 
I 

_____ ,_A_N_'G"-Cl:,.~p O. 3(. 40. se. ~O. 70. BC. 90. 100. 140. 150. 
j 
, 

CO~PUTFC CASPl 109.1 111.2 l1C.4 111.0 111.1 112.4 113.4 114.2 115.1 111.5 117.3.1; 
j 

eANC FREQlENCY,~~~ 1 
1 50 103.8-106.0 104.3 104.8 IC1.7 103.0 1(5.8 108.0 lc~.e lce:~ 112.7 1\ 
2 c3 102.5 104.2 112.7 1)1.0 101.1 104.2 lCf.5 107.0 108.3 108.8 112.5 I) 

------3--~- ro 102.2 102.S-S7.5 <;-~.81d4.rt04.8 fC4-.='--105.8 106~f 10-S.5-10C;~3-r 

4 100 98.5 96.8 99.2 102.5 lC2.5 102.0 1e3.3 102.8 103.7 le7.8 106.8 y 
5 1 25 -'-98 • 4--9 7 • 5 102. 2 --102 • c; 1 CO. cia 1. 7 1 CO. <; 10 --2 -. 2;:--1;-:C;;-:;2--.--;5;---;1.....,.0~f,--.-;;5~1-;;;;O--C-. =9----.i1~ 
6 ItO 95.5 100.2 9<;.9 91.9 S9.4 100.4 lC1.4 101.5 100.9 104.2 97.4 11 
7 2CO 96:0 98.5 95.7 98.4 S8.4 100.9 lC1.2 102.4 101.0 107.0 97.4 11 
8 250 93,,9 95.4 95.9 <;7.2 96.~ 98.1 lCO.1 101.2 99.4 106.8 96.1 I! 

-=~~~~~~~~~~---=-9 315 94.2 9C;.7 96.1 <;5.9 <;5.9 98.<; c:i9.4 98.9 <;8.2103.8 94.2 I! 
10 400 91.8 94.9 93.9 94.6 ~6.3 98.1 ~8.3 97.9 <;7.4 104.4 93.4 Ii 
11 5eo 90.8 92.6 92.0 93.5 <;5.1 96.6 ~7.6 95.8 96.1 102.4 90.6 1: 
12 630 8g.0 90.2 9C.8 92.0 91.7 95.1 <;5.0 91.5 <;4.2 100.4 R9.e 
13 800 87.4 8<;.7 90.4 92.0 94.2 94.9 <;5.2 93.9 94.4 98.S 89.9 
14 1000 85.7 A8.7 a9.2 9C.<; SI.7 93.9 ~3.4 92.6 93.1 96.7 R9.4 
15 1250 9~.1 87.1 97.8 8<;.3 SO.1 92.6 Sl.9 90.8 90.6 <;4.0 87.8 
16 1600 ~7.5 87.8 81.5 ae.7 ?9.2 91.3 ~0.5 89.3 e<;.8 <;1.3 86.5 
1 7 20 CO ~ f:. 1 86 .8 86 • 8 B r. 8 8 7 • <; 9 C. 6 E 8. 8 87. 8 88 • --6 ---,p .... B..-.---,2..---"'8 .. 5~ ..... 9-
18 25C~ ~1.8 82.8 8~.9 85.4 86.6 S8.8 E7.3 e6.3 85.4 86.1 83.<; 
19 ]1~0 ~2.S 83.0 83.2 84.0 ~5.3 87.5 E6.2 85.0 84.2 84.1 82.8 
20 40CO 81.5 82.2 B2.0 83.0 84.0 8f.0 E4.9 83.9 83.0 19.9 81.9 
21 5 J CO . ----rcr;-3 8 1 • 1 8 1 • 1 8 1 • 5--e 2 • ~ 84. 3 E 3 .3 8 2 .6 81 • 5 7 e • e 8 1. 0 
22 t3CO 77.8 80.0 7<;.8 80.5 eC.B 83.3 E2.3 82.0 80.5 71.9 79.8 

----2=3--e a co 75. 1 77 .0 77 .-2 7 ~ • 8 11 .3 8"0"-. 4'---"'''', C;"'.-,2.--,~7 ... g.-• ...,.2.--'1I..,.-5 ~,or.6 .... ---:t!.--~,.-...,.-.-...,.--
24 lCOCO 76.0 76.5 76.3 75.8 75.8 78.8 77.5 77.4 76.6 78.0 76.1 
25 12500 7S.2 79.2 79.2 7~.2 1~.2 7~.1 79.1 1q.t 79.2 19.8 79.2 
2~ 160CO 84.1 84.1 84.1 84.1 84.1 84.1 €4.1 84.1 e4.1 84.0 84.1 j 

27 2COCO 91..0 91.0 91.0 91.0 91.0 91.0 91.0 91.0 91.0 91.0 91.~ 

--~-----
I 

F9L~OUT FRAME I 
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FPCM THE ORIGINAL C~TA. 

;. C S S l E S S A R R A Y 

:T RADIUS ~nH NO ATMCSPHERIC ATTENUATION 
IfR A~O o I R EC T I V IT Y CC.,PUT AT IONS) 

BC. 90. 100. 140. l~O. 160. 180. 

l13.4 114.2 115.1 117. ~ 117.3.123.4 112.6 

lC5.8 108.0 1C~.e 1ce.~ 112.1 116.3 101.8 
Lel-.S 107.0 108.8 108.8 112.'5 111.1 106.8 
lC4 .1--fo5:-S-r06 .'7-Hg-. 5- ioc;:-:r I1t.5 104-:-2-----
lC3.3 102.8 103.1 lC1.8 1\)6.8 114.0 11)0.5 
LCO.9 102.2 lC2.5 10t.5 fOC.9 111.2 91.5 
lC 1. 4 101.5 100.9 104.2 91.4 109.0 93.9 
LCl.2 102.4 101.0 101.0 91.4 101.9 94.1 
LCO.1 101.2 9<;.4 106.8 96.1 101.7 93.2 

C;'1.4 98.9 <;8.2 103.8 94.2 104.6 91.1 
C; e.3 91.<; <;1.4 104.4 93.4 103.1 92.3 
<; 7.6 95.8 96.1 102.4 90.6 101.t 89.8 

"95.0 91.5 «;4.2 100.4 ~9.e 99.1 81.5 
C; 5.2 93.CJ 94.4 98.<; 8<;.9 99.5 81.4 
<;3.4 92.6 93.1 96.1 FJ9.4 97.9 86.9 

' Sl.<; 90.8 <;0.6 <;4.0 81.8 96.4 85.3 
90.5 89.3 e<;.8 <;1.3 86.5 S4.7 ~3.3 
Ee.S 87.8 88 .6FrS;r-85-:-9 <n.3 82.3 
E 1. 3 86.3 85.4 et.l 83.«; <;1.8 80.6 
E6.2 85. 0 A4.2 84.1 82.B <;0.2 90.3 
E4.9 83.9 83.0 19.9 81.9 88.2 80.1 
E3.3 82.6 81.5 7@.e 81.0 87. 1 81.3 
f2.3 82.0 80.5 11.9 19.8 86.0 82.3 
;C;.2 " 79.2 7r.5 76.1: 17.1 84.3 83.7 
77.5 11.4 16.6 18 .. 0 16.1 85.9 85.«; 
79.1 79.1 79.2 79.8 19.2 89.2 89.2 
E4.1 84.1 e4.1 84.0 84.1 Ci4.1 q4.1 
91.0 91.0 C;1.0 91.0 91.0 101.0 101.0 

1.7 

[ 

t 

L -
~";."_ • ..;.;..,-,",-,,:t": .""."*.:~~~~.;;., .. _ 

CO~FIGURATION NO 112 
SPEED = 3697. RPM 
PERCENT SPEED : 97.0 

ORIGINAL 2AGE IS 
OF POOR QUALITY 

--------

-FOLDOUT FRAME ~ 
• 
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) 
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SPL 

~Ie 11 

n .. ETA.Bs , 
z 
D I Sf ANC E 

1 5C. 
2 63. 
3 8C. 
4 1 JC. 
5 12 c;. 
6 16C. 
1 2')0. 

.s 25C. 
9 315. 

10 4JC. 
11 c;oo. 
12 630. 
13 EJO. 
14 1000. 
15 1250. 
16 1l:0C. 
11 2coe. 
18 2500. 
19 3150. 
20 4000. 
21 500C. 
22 l:3CC. 
23 8COO. 
24 1000e. 
25 12~OO. 
26 16000. 
27 2CCaC. 

OASPl 

14 

o. 

9)· 

106. 

91· 

o. 

79.6 
81.8 
80.6 
79.0 
78.2 
76.5 
77.5 
76.5 
74.2 
72.1 
71.0 
12.1 
78.6 
73.9 
72.6 
70.2 
67.2. 
66.3 
66.0 
66.4 
68.7 
13.2 
11.4 
69.9 
15.0 
61;Q 
66.6 

QCSEE or,,- Et\GI~E 

RUlK-ABSfR8ER I~lET 

FULLY SUPPRE~SED ENGINE 

ENGINE WITH T~KE CFF FLAPS 

REACING ~CMAERS = CiS 99 1CO 

CCNF)~UPATICN NC = 212 

SCQM ~.q eRe PH(,NES lCSSLESS DATA 

1~ If. 17 

31. 43. ~5. 

90. 9~. ge. 

91. ~l:. 'H. 

82. ~3 • 8~. 

22. 31. v; • 

81. S 84.8 86.~ 

81.~ 83.2 84.7 
130.4 81.2 80.C 
77.4 79.4 80.~ 

79.4 81.0 81.0 
71.1 7fl.7 79.Cj 
78.3 79.7 79.'5 
78.~ 7~.4 7~.2 

7~.~ 75.G 77.1 
12.E 73.1 73.7 .. 
10.e; 70.7 71.E 
69.1 10.4 70.l: 
75.2 76.E 76.0 
10.C 70.6 71.C 
69.2 69.3 69.5 
68.3 67.Cj 68.4 
64.C; 64.9 6~.~ 
63.4 63.8 64.5 
62.2 63.2 63.7 
61.! 62.9 63.3 
62.8 64.6 64.7 
66.( 68.3 6e.~ 

65." 67.1 67.@ 
59.!. 64.3 63.6 
Sq. e; 64.l: 64.1 
58.4 59.4 59.1 
62.1 63.6 65.3 

«;1.1 91.'i 

1 

, , 
i 

1 

1 
J 

. I 
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I DATA 

!"ERCENT SPEED 47.0 

1~ 

OF PoOR J.1GE IS 
Q(}A'I7)r 

EtZK 

.u" 

l [O~DOUT. FRAME Z. 
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DATa Of f::15. SliPS EI p.'o. "3. 

CCSEE CTW ENGINE 
PUlK-APSCRAER INLET 
FULLY SUPPPESSED ENGINE 
ENGINE ~ITH TA~E CFF FLAPS 

Pt...y Ova 1t:jjjJ~ 

REAClbGS 58 59 

SF'L L 0 

DATA AT 1')0.0 FT 
(FOR POWER 

#}JCrlpJl!' e~ ~,vr HIC~CJ~,v-LS 

AN G L E, ~F 6). 9 c. 120. 

f.OMPUTEe (tSPL '14.9 94.4 94.5 

BMID FPFCLENf.Y 
1 50 139.4 8<;.4 88.4 
2 63 87.!) 88.1 8S.5 
3 eo 8~.2 84.4 84.5 
4 1CO ~2.9 82.<; 8C.4 
5 125 ~2.7 A1.4 ~O.2 

6 1~0 78.7 79.2 79.5 
7 2eo 18.1 78.7 81.4 
8 250 77.4 78.4 8:).1 
9 315 7(;.4 76.9 78.6 

10 4CO 76.3 U: .6 7(;.4 
11 5 CO 74.3 72.1 74.) 
12 630 71.13 71.2 72.7 
13 9CO 83.9 77.'5 7e.5 
14 1aco 7f..6 72.1 73.9 
15 1250 75.6 6S .1 71.9 
16 16CO 78.4 69.0 69.8 
17 2')CO 73.3 66.1 68.1 
18 25eo 74.0 65. ~ 6e.o 
19 3150 73.4 64.4 65.2 
20 40(0 72.8 65.1 63.5 
21 50CO 72.8 64.1 6t:.7 
22 63 CO 78.4 67.4 69.9 
23 eoco 81.3 67.1 66.1 
24 1 COCO 74.3 63.3 63.1 
25 125 CO 71.0 65.7 66.2 
26 l(;OCO 70.3 70.7 70.13 
27 2COCO 78.6 77.6 7<;.0 

iOLDOUT FRAME I 

1 
U"Y .wn ... fl!". ; 

I 
100 

S S L E S S A R p A1 

RADIUS ~ITt-: NO AT~CSp.,e 

AND DIRECTIVITY CC~PU~ 

I 
] 

J 

i 
j 

I 
~ 

~ 

1 
~ 

.1 

19 

J 

J 
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59 100 

L C S S L E S S A R PAY 

o Fl PADIUS klT~ NO AT~CSPhERIC ATTENUATION 
,p G W ER AND 0 IRE C T I V I T Y C C ~ PUT A T IO N S I 

~~----- ~-~--~--~~-~-~ ......... ~---" ..... , -..-.... ' ......... ~ 4",",,",,':,11 _ 

CONfIGURATION NO 212 
SPEED a 1790. RPM 
PERCENT SPEED ~ 41.0 

) 

I 
I 

',~--~-------------------------------------------------------------------------

( 
, 19 

£01.D,OUT. F~v+E 

) 

i 

j 
t 

-~---.--j 
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SIX CECI8ELS ~AVE BEEN SLBTRACTED FPOM THE ORIGINAL DaT~ 
CC5EE CTW ENGINE 
PULK-tPSGRPER INLET 
F fJ LL Y SUP 0 PES SED PI GIN E 
ENGINE kITH T~KE (FF ~LAPS 

ORIGINAL PAGE IS 
Of pOOR QUALt rY 

LOS 5 l E 5 S A R ~ 

I 
OA1~ AT 100.0 FT PAC IUS WIr~ ~O AT~CSP 

(FOR PO~ER A~D DIRECTIVITY CC~p 
! 

M!GLE.6',e: O. 3C. 40. ~C. ~O. 70. 8C. 90. 100. llC • 
• 

BA~ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 

FRECUENCY 
50 
63 
eo 

1 CO 
125 
160 
200 
2 r;o 
315 
400 
5 Or) 
630 
8CO 

lOCO 
12~O 
16CO 
20CO 
25CO 
31'50 
40CO 
50eo 
t:3CO 
EOCO 

1 COOO 
125 C':) 
160CO 
20000 

FOLB,OUT FR.Al\{E 

'3).3 
QO.5 
79.9 
7R.7 

73.4 
70.1 
69.3 
71.0 
82.2 
8 'J. 9 
82.1 
84.3 

. 81.3 
,81.9 

f]J.O 
82.3 
80.9 
98.0 

78.6 
80.5 
78.1 

85.5 
84.7 
9 2.7 
79.8 
78.0 
76.7 
11.2 
75.7 
74.1 
71.3 
10.1 
72.0 
84.2 
77.4 
78.1 
83.0 

79.4 
78.8 
18.1 
82.5 
85.6 
76.1 
71.2 
71.5 

85.0 
9'5.3. 
!l1.5 
77.2 
71.7 
79.0 
~C.2 
75.6 
72.2 
7r.l 
6C;.3 
10.2 
9C.8 
7'5.2 
76.1 
80.2 
75.3 
17.~ 

1t.4 
76.3 
71.0 
RI.3 
86.6 
79.7 
14.3 
75.7 
13.8 

83.5 
84.5 
7e.0 
7t:.5 
7'1.0 
77.2 
77.5 
7';.4 
12.7 
7C .4 
1e.3 
7e.5 
80.7 
73.7 
73.8 
77.8 
12.6 
74.6 
13.9 
74.1 
73.9 
7€.1 
8 C.2 
76.1 
68.8 
70.1 
72.6 

83.8 
92.5 

78.9 
77.7 
77. 7 
74.7 
14.4 
73.8 

78.2 
72.0 
71.S 
74.7 
70.8 
72. 1 
71.4 
72.3 

P.0.2 
17.1 
71.1 
10.E 
72.7 

82.7 
83.2 
7<;.7 
79.2 
77.5 
7 S.9 
78.2 
75.4 
74.4 
72.3 
6 C;. 5 
6 A. 5 
78.0 
70.1 
69.3 
71.5 
66.9 
61.3 
66.0 
66.4 
61.3 
72.3 
73.5 
71.1 
63.6 
64.5 
72.5 

e3.0 
E4.0 

77.1 
71.0 
79.0 
75.2 
73.4 
71.3 
~8.0 

65.5 
13.1 
l:8.2 
66. ·9 
te.o 
64.3 
f3.6 
t2.5 
f:2.6 

fO.S 
64.7 
13.6 

83.5 
83.2 
78.3 
78.0 
11.1 
16.0 
77.7 
76.1 
12.7 
12.1 
67.3 
6t.5 
11.7 
66.5 
64.8 
64.7 
61.1 
61.3 
60.0 
59.1 
59.6 
62.2 
61.6 
57.8 
59.6 
64.7 
71.6 

go 

83.7 
83.5 
80.8 
78.7 
18.4 
76.5 
78.2 
15.6 
74.4 
72.6 
t7.8 
67.'3 
13.1 
61.4 
66.1 
65.5 
t3.4 
62.3 
t1.7 
61.1 

60.1 
57.0 
59.7 
64.7 
72.6 

85.2 I 

84.0 1 
81.7 
79.5 
79.2 
17.'5 
71.7 1 

77.7 
74.C; 
71.4 
69.6 
68.6 j 

13.1 1 

68.0 
67.e 
65.7 
63.4 
63.3 
61.5 
60.6 
61.8 
63.5 
60.4 
58.2 
59.6 
64.1 
72.0 

j 
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59 10C 
'; 

nED fPOM THE ORIGINAL D erA. 
CONFIGURATION NO 212 ') 

SPEED = l1QO. RP~ 
PERCENT SPEED = 47.0 

L 0 S S l E S S A R ~ A Y 
81tIGlNA[ PAGE IS 
Of PoOR 0' 'ALITY 

:0 FT PACIUS WIT:!- NO AT~Cc)PrERIC ~TTENUATION 
PO~ER A"JO DIRECTIVITY CC~PCTATIONS) 

t. 8C. 90. 100. llC. 120. 130. 18~. 

1 e9.9 q9.3 <;0.0 90.9 90.8 <; 1. 1 93.1 

7 E3.0 83.5 83.1 85.2 84.5 Btt.O 135.7 
2 E4.0 83.2 83.5 84.0 83.5 84.1 31.7 I 

:7 fO.5 18.3 80.8 81.7 8C.1 81.2 86.3 
2 76.9 78.0 78.7 79.5 78.3 78.1 B4.0 

~ 5 71.1 71.1 78.4 1<;.2 80.1 80.2 81.1 
9 77.0 76.0 76.5 71.5 78.4 78.1 80.5 
2 79.0 77.1 78.2 17.7 79.0 19.5 30.4 
4 75.2 76.1 75.6 17.7 71.6 18.2 79.6 
4 73 .4 72.1 74.4 14.<; 75.1 16.2 71.6 
3 11.3 72.1 12.6 11.4 74.1 14.9 73.9 
5 ~8.0 67.3 t:1.8 69.6 70.8 71.5 72.3 

< 

5 65.5 6e.5 67.8 68.6 70.3 69.6 11.6 1 
j 

0 73.7 71.7 73.7 73.7 74.8 75.1) 15.1 
I 

1 
7 ~8.2 66.5 67.4 68.0 70.2 71.0 11.9 
:3 66.8 64.8 66.1 61.E 68.9 69.9 10.3 
5 t8.0 64.1 t5.5 65.7 67.5 67.5 6A.7 1 

9 (:4.3 61.1 t3.4 63.4 64.4 63.8 67.3 j 
3 f3.6 61.3 62.3 63.3 62.9 62.4 65.9 1 
:0 t2.5 60.0 t1.7 61.5 61.9 61.2 64.2 
4 f:2.6 59.1 61.1 60.6 61.1 61.3 64.8 ) 
3 63.6 59.6 6'1.1 61.8 62.3 62.3 66.8 
3 t7.4 62.2 62.9 63.5 64.4 65.0 70.7 
P 68.5 61.6 60.1 60.4 60.9 61.4 69.0 ) 
tt ~5.9 51.8 51.0 58.2 5<;.2 59.8 68.1 
6 to.S 59.6 59.1 59.to 61.4 62.4 72.4 
5 t4.1 64.7 64.1 64.1 64.7 64.6 67.8 
5 13.'6 71.6 12.6 12.0 73.6 13.2 72.2 
i 

j 

80 1 
1 

I 
FO~QOUT fRAME tZ 
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SPL 
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I 

R 

l 

CISTM-:CE 

1 5 c. 
2 63. 
3 BC. 
4 l,)C. 
5 125. 
6 160. 
7 2')0. 
8 25C. 
9 31~. 

11) 400. 
11 ~o c. 
12 t30. 
13 EOC. 
14 lCOO. 
15 1250. 
16 ItOC. 
11 2000. 
18 2510. 
19 315C. 
20 4COC. 
21 5C,)C. 
22 630C. 
23 800C. 
24 1001)0. 
25 12~OC. 
26 16000. 
27 2ecoc. 

QCSEE eTk ENGIf'.E 

BUlK-ABSO~BE~ l~lET ! 
FUllY SUPPRESSED ENGINE 

ENGINE WITH TAKE OFF FLAPS 

REACING NUM8ERS = 102 

CCNFJGUPATICN NC = 212 SPEED = 2412. RPM 

TEMPERATURE = 64.0 F RELATIVe HU~IDITY = 51.0 PC 

14 

o. 

90· 

lOt. 

o. 

81.1 
85.8 
8A.1 
84.5 
87.0 
94.3 
86.5 
86.5 
83.7 
82.5 
80.5 
19.6 
80.2 
130.4 
81.6 
16.1 
75.6 
76.2 
16.2 
76.1 
15.1 
16.7 
17.0 
17.7 
76.1 
14.6 
10.0 

~COM ~ICRrpHCNES - lCSSLESS CATA 

1~ if; 17 

31. 43. 

90. 9C. 90. 

9t. 81. 

82. 83. at. 

22. 31. 

90.t 94.0 94.1 l
J 81.B 90.8 92.1 

88.! 89.9 89.1 I 
86.3 88.4 89.0 I 

a7.S 91.2 89.1 1 
85.~ 89.4 88.S . 
86.S 89.0 89.2 j 
a1.4.~8~~~.~4~9~0~.~1~ __________________________________ ~1' 
85.t 81.9 88.2 
83.t 86.2 86.4 j 

81.~ 85.2 84.9 
80.3 81.8 82.3 
79.C 80.3 80.8 
78." 79.8 '30.C 
78.1 81.2 81.1 
14.E 75.576.1 
74.C 74.9 75.t 
14.1 74.5 15.E: 
72.1 73.2 73.9 
71.~ 72.6 13.1 
70.1 72.3 72.~ 
6q.~ 72.1 13.3 
68.1 71.6 11.1 
67.~ 12.4 13.1 
63.3 6R.~ 7C.~ 
59.2 69.1 69.1 
64.3 74.4 75.t 

, 

i 
j 

1 

FOLDOUT FRAM& I 
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SPEED = 2472. RPM PEPCENT SPEED 65.0 

~ATIVE HU~IDITY = 51.0 PC , 'ill 
) 

)ATA ) 

) 

) 

) 

SI FOLDOUT FRAME ~ 
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CAT" OF fo15. 

-~~p=E-a~c -n-c-. S~-1-C-l""""""~1--C-2--~""'O"'3-'-'-""""--~_.!iIiiiIiIIJiII_II;!IIlI!IIIIi\lIIIlCIIII!I!!!!I'_1 

QC SEE f'1TW HIGHIE 
eULK-APSORAER INLET 
FULLY SUPPRESSED ENGINE 
ENGINE WITH T!KE CFF FLAPS 

FLy OVtO.. Pt-,4?.Jg"" CAlA 

SPL L C S S L E S S A R R A Vj 
f 

AT 10J.O Fl RADIUS WITH ~O ~T~(SPI1ERi 
(FeR PCWER AND Clf<ECTIVITY CC,..PUTAR 

r~(///Jc CfI7J~2-;Alei' 1'1/~;VtP 'j 
j 

MJ G L E" "J' f:). 9 C. 120. 
1 

CO~PUTEC CASPL 103.9 104.2 10~.1 
1 

BAND FREGLfNCY I 

1 ':0 '1<;.0 QA.1 11)1.9 
2 t3 94.5 97.7 91.2 
'3 EO 92.9 94.7 9';.4 
4 1 CO Q2.1 93.4 91.5 
5 125 Q2.0 92.2 92.5 
6 1tO 8<;.5 A9.7 817.1 
7 ?CO A8.4 A8.1 91.1 
8 2 ':1 81.4 8 B .2 Q 1.6 
9 315 97.1 SS.R 91.9 

10 400 86.6 88.0 90.1 
11 5 CO 84.5 85.3 ~e.o j 

12 (;30 81.3 83.0 qf:.O , 
13 8.CO })2.2 82.2 8~.9 I 

I 

14 lOCO 83.4 Sl.6 84.1 1 
15 12 ':0 S8.6 AC.l; 83.6 i 

J 

16 16CO 82.7 11.2 19.4 I 
11 2'JC!) 83.1 77.0 1<;.1 j 
18 25CO 85.8 18.2 1e.8 

1 19 31!50 84.4 76.1 75.9 
20 40CO 84.2 1(;.'3 13.2 

1 21 ':0 CO A2.7 74.7 74.4 • 
22 t3 CO 83.1 14.2 14.5 
23 EOCO 83.4 72.8 7C.8 
24 leoco 84.9 15.3 12.7 
25 125CO A4.1 76.2 1t.3 
26 1£OCO 80.8 81.5 81.6 
27 2coca 89.7 89.5 ge.1 

FOLDOUT FRAMb; I l 
-- - ....... -----~----
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r 
I 
U 1C2 103 

LCSSlESS A R R A " 

OJ.O FT PADIUS wITH ~O AT~(SPhERIC ATTENUATION 
CR PCWER AND CI~ECTIVITY CC~PUTATIONS' 

i 
! 
! 

r 

CONFIGUPATION NO 212 
SPEED: 2472. RPM 
PERCENT SPEED = 65.0 

~--~---------------------------------------------------------------------------- ----------
r FOLUOUT. FRAME ; 

t 

--- -_._- -- "~------'- --~-~.- ---- ,--

·1 

, 
, , 
·1 

1 



, i 

i 
I , 
" 

l 
I' 

f 

---..--.,.,.--- ---~-- ... -~ - - - - ""---"~"-"~~---. -~'I'.] 

) 

) 

) 

, 

DaTA OF ElS. S!lBSEI ~IC. 14. READT~r.S 101 102 103 

1 SIX CECIeElS ~AVE 8EE~ SUBT~ACTED fRC~ THE ORIGINAL DATA. 
C;C SF!: OTW nlGI NE 
eULK -A P SOR BER INt ET 
FULLY SUpoPES~ED E~GI~E 

ENGINE ~ITH T4~E CFF FLAPS 

i 

1 
Sf/.. LOS S l E S S 

ORIGINAL PAGE IS 
OF POOR QUAt-lTV 

~ j 
r~y a.;rte ~AIA AT 100.0 FT RADIUS ~lTH NO AT~CSPHERIl 

(Fr.R POWER MlD DIRECTIVITY COf04PUTATl 

1 
ANGL~ 94 O. 31) • 41). c:;,.. ea. 70. ec. <;0. lao. 11 c. 1201 ~ " . 

7- • 

crMPUTE~ CASPL 100.0 101.7 11)C.1 1CC.4 C;<;.8 99.3 «;8.11 99.6 100.3 101.6 101.1 

RANI) FREt:LENCY 
1 50 87.8 94.2 95.7 93.5 Sl.8 92.8 SO.8 93.2 95.0 96.0 95. 
2 f3 131.7 92.5 93.2 91.2 <;0.7 89.2 Sl.2 92.8 C:2.5 93.2 92. G 

3 eo 88.8 9C.7 98.3 87.7 88.2 89.2 <;0.8 90.2 89.3 '11.7 91.1 
J 

4 1 co g9.3 87.13 gf:.2 sf.S 99.2 88.1 86.8 R7.1 e8.5 90.7 90. ' 
5 125 ·'38.2 84.7 86.7 '3e.2 Cja.2 87.2 87.1 87.5 e'1.9 90.5 91. 
6 ItO a6.4 84.11 '36.5 86.4 86.0 87.0 85.9 116.4 87.2 8'3.S 90. 
1 2eo 86.5 85.<) 87.4 86.1 8t.0 87.9 87.1 88.0 e7.9 88.4 91.e 
8 250 8~.1 A4.6 '35.4 84.6 84.6 85.9 E6.1 8t.6 86.9 89.S 8<;.«; 

.9 315 80.9 82.7 83.2 83.6 84.6 85.7 84.6 84.9 85.9 87.4 '37.~ 

10 4CO 77.9 80.6 80.8 81.9 84.6 83.8 E3.4 84.9 85.1 84.9 37.d 
11 '5 CO 75.5 77.8 78.5 8C.8 79.5 81.0 80.8 80.3 81.6 83.f 85.0 
12 630 75.6 16.8 77.8 77.5 79.3 77.6 76.3 79.0 80.5 82.3 83.0 
13 SCO 79.0 78 .3 78.) 78.3 77.7 77.7 78.2 77.8 7<;.5 81.2 32.~ 
14 lOCO 85.2 83.2 R2.1 81 ~6 7et.7 77.9 78.2 77.5 78.9 79.7 13 1 • Q 
15 12 :0 (;1.6 90.1 87.9 87.4 g5.9 81.4 El.8 78.6 7<;.8 80.4 91.~ 
16 16 C'J 86.3 85.8 82.J 81 .0 79.5 16.0 74.1 74.0 75.0 76.7 77.3 
17 20CO 81.3 87.5 83.3 82.8 130.6 77.0 15.0 72.6 75.0 75.3 75.S 
18 25Cf) 37.6 90.5 86.0 8'5.8 82.8 8C.5 77.1 13.3 74.5 76.0 74.5i 
19 3151 95.4 86.t; 13.0.6 8:3.7 82.1 78.2 74.6 71.7 72.9 73.7 72.4 
20 4000 135.0 87.3 90.1 R4.0 ~.q 78.5 75.0 71.3 71.9 72.5 71.3 
21 50eo 84.0 86.5 78.0 82.8 p.;~.<; 78.5 75.0 70.1 70.8 71.2 70.1 
22 63 CO 82.9 35.7 75.6 82.8 82.9 78.9 74.5 69.<; 6<;.8 70.0 6<;.8 
23 Eaca 114.1 137.2 78.1 85.0 82.4 78.4 13.4 68.1 67.4 61.5 67." 
24 10') 00 81.7 87.2 32.1 88.5 86.2 81.7 11.4 70.2 61.6 66.7 66.9i 
25 125CO 76.0 82.4 12.7 82.5 82.7 77.4 15.2 70.1 10.2 10.3 Jo.~ 
26 16000 75.2 79.5 16.2 8C.9 18.6 75.3 75.1 75.5 75.5 75.5 75.6i 
27 2000·) 84.7 84.5 85.5 8':.1 84.5 85.6 83.9 82.9 83!1 83.5 84. 3~ 

j 

) &3 
1. 

FOLOOUT FRAME 1 1 
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r 
i 102 103 

~CTED fRC~ THE ORIGINAL DATA. 
CONFIGURATION NQ 2t2 
SPEeD = 2412. RPM 
P~RCENT SPEeo = 65.0 

, 
lOS 5 l E S S A R R A V ~ 

.0 Fl RADIUS wITH NO AT~CSPHERIC ATTENU4TICN ORIGINAL 
. POWER A~:D DIRECTIVITV CG~PUTATlaNS) o~ POOR PAGE IS 

QUAL/It 

D. sc. <;0. lao. liC. 120. 130. 180. 

.3 9S.9 99.6 1CO.3 101.6 101. R 101.3 104.6 

.8 c;O.B 93.2 95.0 96.0 95.7 94.2 97.5 

.2 e;1.2 92.8 <;2.5 93.2 92.0 92.5 97.5 
,2 <;0.8 90.2 89.3 91.7 91.7 92.0 95.'3 
,7 €6.8 A 1.1 88.5 90.7 90.0 89.2 95.2 I :2 E7.7 87.5 e9.9 90.5 91.7 91.7 94.1) 
0 85.9 A6.4 87.2 88.e; 90.2 89.1 93.0 
9 81.7 88.0 e1.9 88.4 91.0 <;)0.4 92.4 
9 E6.l 8(:.6 R6.9 89.e; 8<;.9 e9.6 90.7 
7 84.6 84.9 85.9 81.4 t31.4 87.9 139.1 
8 E3.4 Fl4.9 85.1 84.9 '37.6 86.8 86.1 
0 80.8 80.3 81.6 83.(: 85.0 84.5 84.6 
6 76.3 79.0 80.5 82.3 83.0 81.3 'n .1 
7 78.2 77.8 79.5 81.2 32.1 81.3 82.7 
9 78.2 77.5 78.9 79.7 81.0 79.5 ·'H.4 
4 El.S 78.6 79.8 80.4 81.1 81.3 81.6 
0 74.7 74.0 75.0 76.7 77.2 75.5 78.7 
0 75.0 7'~. 6 15.0 75.9 75.8 74.5 77.5 
5 17.1 13.3 74.5 76.0 74.5 74.') 76.3 
2"74:'6 71.7 72.9 73.7 72.4 71.4 15.4 
5 75.0 71.3 71.9 12.5 71.3 70.5 74.8 
5 75.0 70.1 70.8 71.2 70.7 1').2 14.0 
~ 74.5 69.9 6<;.8 70.0 69.8 70.0 14.6 
t 73.4 68.1 61.4 61.5 67.4 68.1 13.5 , 71.4 70.2 t:.7.6 66.1 66.9 67.4 14.4 
t 15.2 70.1 70.2 10 .. 3 JO.3 70.3 72.2 
• 15.1 15.5 75.5 75.5 75.6 75.5 75.3 

83.9 82.9 83.1 83.5 84.3 82.9 83.3 

1 
1 

FOLDOUT FRAME 

-----_...j 



) 

) 

) 

) 

) 

) 

) 

) 

J 

) 

) 

ORIGINAL PAGE IS 
Of pOOR QUALrrI 

FUllY SUPPRE~SEO E~GINE 

INDEX 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

104 105 

CC~FIGJPATION NC = 212 

TEMPER~TU~E = 64.0 F 

"'IC #I 14 

R ('). 

l 10~. 

D 1ST ~NCE 91· 

Pt-I. t) O. 

5 C. 
63. 
sc. 

lOG. 
125. 
16C. 
2t) O. 
25 c. 
31 ~. 
40 C. 
~oc. 

t:3 O. 
aoc. 

1 coc. 

2eoc. 
2~OO. 
3150. 
4COC. 
scoe. 
63'JC. 
ecoc. 

lOCOO. 
12~OC. 
16CO C. 
2CCOC. 

Q2.0 
S2.6 
<;2.3 
sl.6 
93.2 
Sl.7 

fl8.4 
~6.6 

87.4 
R6.1 

82.2 
82.7 
8·4. J 
84.1 
9.2. f, 
f:32.7 
8C.9 
90.9 
79.5 
7~.3 
76.5 

BQC~ ~IcRcp~r~ES - lCSSlESS DATA 

90. 

22. 

95.4 
92.t 
S2.t: 
91.S 

91.t: 
92 • ~ 
Sl.E 
90.3 
89.3 
88.C 
86.7 
85.<; 
8 5. 1 
R4.t: 
81. = 
81.4 
83.3 
80.1 
79. 1 
78.3 
75.2 
72.5 
68.3 
f;9.1 
13.1 

16 17 

43. 

9 C. 9C. 

B6. 81. 

31. 3<;. 

<;8.2 IOG.C 
94.7 96.7 
'14.5 174.': 
92.7 94.~ 

9!t.9 95.C 
<;3.5 <;5.7 
92.1 94.1 
92.9 C;4.f:: 
93.1 ~4.t: 
(n.9 92.9 
90.6 91.t: 
AS.8 8R.S 
87.f; 88.1 
86.3 86.8 
85.7 85.E 
e5.7 85.<; 
B2.3 83.C 
82.0 93.2 
83.5 84.7 
81.9 P2.) 
81 .. C 81.t 
81.6 81.1 
79.3 19.t: 
77.8 78.3 
14.7 15.8 
74.0 14.3 
74.1 14.~ 

• 

O~S?l 102·9 103.4 105.0 106.4 

fOLD_OUT. FRAME I 

1 
I 

SPEED = 3J81. RP~ 1 

j 
--~ -. -- - - -~- ~- - - - -"; ..... ~ -- _.-._" ------- ~------=-~j 

: t I b 



SPEED = 3J81. RP~ 

'E ~VMIDITY = 49.0 Pc 

PERCENT SPEED 81.0 

OR\G\NAL PAGE'S 0' POOR QUAUT'I 

e~'7 

IOltD.O.UT. FRAME .t 

'. 

) 

1 

l 



I 
I 

! 
! 
I , 
I 
I 
f 

I 
I 
I 

I 
I 
I 

1 

I 
• 

I 

rATA ce 
[] 

fl 'S. SUBSET NC. 

CC SEE CTw PIGH~E 
BUlK-AeSOR8ER IMlET 

.. 4" 

.,c: .. 

FUllY SuoPRESSED ENGINE 
ENGINE WITH T~KE (FF FLAPS 

ORiGINAL PA(3: is 
bF POOR QUALITY 

COMPUTED CASPL 10S.l 110.8 112.1 

BAND FREQl.E~CY 

1 ~O 104.4 103.Cf lOt.5 
2 63 100.2 105.7 104.7 
3 ea c;e.9 102.0 103.4 
4 1 CO S7.7 S9.<; 100.4 
'5 125 '17.4 q e.4 q<;.J 
6 If 0 '14.0 96.7 '17.0 
7 2eo S3 •. 6 94.2 o ~. 2 
8 250 92.2 94.2 '18.4 
'1 315 '12.6 '14.«; 9<;.4 

10 4CO c2.6 '15.0 98.3 
11 '50') '11).8 93.3 qf:.O 
12 630 88.8 91.3 93.8 
13 8CO 99.5 '10.1 q~.4 

14 10Ca 87.7 89.4 91.9 
15 12 ~o 87.8 87.8 so.o 
16 16 CO 91.0 88.4 88.2 
17 2JCO 87.1 85.1 Bt.5 
18 25CO 90.0 85.5 B 5. ,9 
1'1 3150 93.1 S6.R 84.4 
20 4·JCO <H.2 86.4 81.4 
21 :000 Ag.g 84.4 81.6 
22 63CO 90.0 84.2 82.0 
23 eJCO 8G.O 81.9 77.0 
24 1eoCO 84.'1 80.1 75.5 
25 125CO 85.3 77.2 1~.8 

26 160 C') 82.5 81.G 81.9 
27 200CO ~9.5 8«;.6 13«;.2 

) 

, 
.J 

; 
FOLDOUT FRAME I 

" 

1 
1 C4 laC; lCf: I 

1 
J 

I 
SPL. LOS S L E S S A R R A , 

I 

AT 100.0 FT RADIUS WITH ~O ATwCSPHE; 
(FOR POhER AND DIRECTIVITY C(~PUT4 

i 
1 

1 



~, . 

L ,e; leE: 

LOSSLESS A R RAY 

FT RADIUS WITH NO ATuCSPHERIC ATTENUATICN 
;wER AND DIRECTIVITY CC~PUTATI0NS) 

CONFtG~PATICN NC 212 
SPEED = 3081. RPM 
PERCENT SPEEO s 81.0 

FOLtD.OUT ~ J. 

:l:,=, -.=.:_ ~~-...",.=_-,,=:--... = .. -_ .~--._~~=, =.,.,..~, -, ......... =. -,~, -!;;ii,,-,..-,~-.. - ~~-===~~-=-=-",-",-... -. -. _--.~.~~~~-.,::... .. -_:~_-.. _--,_-_--.-~-z -. -. ~-"-:-:1-.. -,-_.-__ -..• -__ -.. _-_-.-_ .. -, ---

" ._ c, ,,,,,,,-, ,'. 

J 

j 



[ 
I 

i 

i 
I 
\ 

\ 

'0 

) 

) 

) 

) 

) 

. 
j 

DATA IlE S"RSET NC. ~5. REtCIhGS J 04 105 JOt 1 
SIX CECIeELS rAVE BEEN S~9TRACTED FPC~ THE ORIGINAL DATA. 

CCSEE OT~ ENGINE 
eULK-A8S0~BER INLET 
FULLY SUpoRES5ED ENGIr..JE 
E~(INF hiTH T~KE CFF FLAPS 

L C S S L E S S 
i 

A R P A j 

QR\G\NAl- UAUT'I 
Of pOOR Q ~ (FCP POWER AND CIP.ECTIVITY CCMPUT~ 

i 
" 

I 

J 
3 C. 5C. ~tJ. 7) • ec. <;0. 100. liC. 1: 

CO~P!JTEC CASPL 104.7 105. Q 104.5104.5 lC5.3 104.6 le5.1 105.4 107.9 1l0.S IO~ 

BANI) != PEe LH!CY 
1 50 94.3 9 P .e 9F.7 
2 ~3 q4~5 99.2 96.0 
3 erJ 9 'i. 0 96.3 94.5 
4 100 9it.8 92.'3 8<;.13 
5 125 92.7 90.2 91.7 
6 160 90.9 89.0 91.7 
1 200 8<;.9 91.5 en.2 
9 250 r37 .6 89.1 89.4 

·9 315 35.6 88.2 88.2 
10 400 83.8 86.6 96.4 
11 5 CrJ 132.8 85.) '3').1 
12 630 ·90.8 Q2.6 94.0 
13 geo ~n.1 83.3 93.3 
14 lOCO 34.9 84.6 83.1 
15 1250 139.3 R7.9 85.6 
16 16']0 95.3 92.') .qQ.7 

9 E. 7 <;<;.8 96.13 <;6.5 
95.0 9t:.2 95.1 <;7.7 
93.0 '13.0 94.1 S7.2 
9 1.7 93.0 94.7 <;4.2 
92.5 S4.2 94.0 <;3.9 
91.7 92.2 93.0 S2.9 
91. C 91.0 q3.4 <;2.4 
8<;.9 89.4 R<;.9 <;2.2 
ac;.6 SO.1 91.6 <;1.2 
Be.l ~9.9 89.9 E9.9 
A8.O 86.C 87.5 e8.0 
84.'5 95.c Q 5.0 e4.8 
84.7 85.2 85.2 E6.2 
83.5 84.2 ~4.4 85.2 
133.8 84.9 83.4 E3.6 
8 t .5 88.2 R5.2 E3.7 

98.5 102.0 
98.7 100 .• 7 
95.8 se.o 
94.2 97.2 
93.4 <;7.4 
92.7 <;4.5 
94.0 95.1 
92.2 <;2.9 
90.4 93.2 
91.1 92.9 
81.3 88.8 
86.3 e8.3 
85.2 87.8 
84.4 86.9 
82.9 85.8 
83.5 e5.3 

104.8 10~ 
102.7 1 J( 
100.8 1~~ 
99.8 9~ 
ss.s 9 
'77.4 9 
G7.5 98 
97.2 91 
95.1 9E 
93.9 9~ 
92.0 93' 
90.8 911 
90.0 g[ 

88.4 8~ 
87.1 871 
e6. C 96) 
83.8 941 

______ ~----~~ __ --~~~~~~~~~~~~~~~~~~~~~~~~~~~~8~3 .• 0 33 
8 3';-6--"32; 

17 20CO 88.3 88.3 86.5 84.3 84.6 81.8 81.6 80.5 A3.3 
18 25 CO 90.0 (11 .0 8~.5 81.2 81.5 84.3 E3.2 81.5 83.0 
19 3150 91.8 93.4 91.8 93.l SO.9 81.6 85.9 85.1 83.3 
20 40CO (H. q A9.: 8 ~.4 87.1 89.2 g 5.2 84.2 81.2 81.5 80.7 80', 
21 50eO 90.6 88.1 87.1 8f..9 88.4 34.9 ~3.9 80.7 80.2 
22 (;;3']0 89.1 87.1 8'5.2 86.8 88.0 83.8 83.0 79.8 19.6 
23 eoco >34. 7 84.9 B 1.0 94.2 85.2 RO.9 80.4 76.9 76.3 
24 1 COCO 33.1 83.2 18.2 82.4 83.9 7<;.2 79.1 14.9 74.8 
25 125CO 19.3 80.5 75.1 79.3 
26 1 tOCO 78.4 79.7 71.2 18.9 

81.3 76.5 77.0 
18.1 7t.2 7!.9 

72.3 72.1 
75.8 15.7 

80.7 
85.9 

90i 
8sl 

27 2C~O~ 83.1 83.7 82.6 83.4 

FOLD.OUT. ~RAME I 

.-•.. ---.~,--------~--.. -
_"--,=_~~"~........-..~y .... ':':""';H~'~_,,,,,, 

83.6 82.8 e3.9 84.6 83.2 93.6 934 
I 

1 

I 

I 



[ 
\ . 

1 05 JOt 
" , 

~CTED FPC~ THE ORIGINAL DATA. 
CONFIGURATION NO 212 
SPEED = 3081. RPM 
PERCENT SPEED = 81.G 

L L C S S L E S S A R P. A Y 

'.0 Fl RADIUS WITt-f NO AT~CSP~ERIC ATTENUATION ORIGINAL PAGE IS 
t P[1WH~. AND CIRECTIVITY CCMPUTATIIJNS) OF POOR QUALITY 

'J. I:C. so. 100. liC. 120. 13). 180. 

i.6 lC5.1 105.4 107.9 11 0.5 109.9 109.6 113.6 

.~ C; 6.5 98.5 102.0 104.8 102.2 1C3.0 101.2 
• 7 C,7.1 98.7 100.7 102.7 110.5 1 a 1.8 1 )6.2 
.7 S7.2 95.8 S8.0 100. e IOC.S S<1.8 105.3 
.7 <;4.2 94.2 97.2 99.8 99.2 97.7 104.7 

~ .J S3.9 93.4 <;7.4 99.S <;9.5 <;9.9 103.5 
.0 S2.9 92.7 <;4.5 91.4 98.9 SH.5 101.4 
.4 <;2.4 94.0 95.1 «;7.5 98.9 «;7.5 100.4 
.9 <;2.2 Cl2.2 92.9 91.2 97.7 95.7 98.2 
.6 «;1.2 90.4 <13.2 95.1 9t.4 94.9 96.2 
.9 E9.9 91.1 92.9 93.9 96.9 94.3 93.9 
.5 88.0 87.3 88.8 92.0 C;3.5 91.5 92.5 
.0 1:4.8 86.3 e8.3 90.8 91.6 89.0 90.3 
.2 E6.2 85.2 87.8 90.0 91.5 89.3 89.8 
.4· 85.2 84.4 86~9 88.4 89.5 86.5 ~9.0 ) 

.4 E3.6 82.9 85.8 81.1 87.8 85.8 138.3 

.2 E3.1 83.5 85.3 E6.C '36. 1 ~5.2 81.3 

.8 81.6 80.5 83.3 83.8 94.1 82.0 85.8 

.3 E3.2 81.5 83.0 83.0 33.1 81.0 84.5 

.6 85.9 85.1 83.3 83.6 82.4 80.4 83.6 

.2 84.2 81.2 81.5 80.7 80.4 18.9 ~3.0 

.9 E3.9 80. '7 80.2 79.6 18.7 71.6 81.7 , 

.8 83.0 1<;.8 79.6 78.4 77.6 7701 81.3 

.9 P.0.4 76.9 76.3 75.6 14.8 14.5 18.9 ) 

.2 79.1 74.9 14.8 76.S 76.9 76.9 78.4 
;5 71.0 12.3 72.3 80.1 90.1 80.1 80.9 
.2 7~.9 75.8 15.7 85.9 85.9 86.0 85.9 
.8 83.9 84.6 83.2 93.6 93.6 94.6 93.1t 

r 
: 

r-



- 1 
o SPL , .1 CC:QES" DATA AT Joe ECCT PACILS 

CC~EE aTk E~GINE 

FULLY SUPPRE~SED E~GINE 
) 

E~GI~E WITH TAKE OFF FLAPS 1 
READI~G NL~9ERS = 107 108 

CmlFIGURATIn; NC = 212 SPEED = 3212. RP~ 
) 

TE~PERATURE = 64.0 E 

MIC fI 14 1~ 16 17 

R o. 31. 43. 5~· 

Tt-ET ft ~ go· 90. ge. SC. 
) 

Z 1)6. 91. 86. a 1 • ; 

DIST~NCE 91· 82. 83. 86. ~ 
I 1 

PHI o. 22. ~ 1. v; • 
~ 

INDEX FR Ec 
1 5 c. 97.0 97. 1 99.0 100.7 
2 63. <14.5 96. 1 9t.1 98.C 
3 8 C. 94.3 95.9 <;5.9 91.2 

') 4 10 c. C;4.1 93.G 95.7 91.2 
-; 125. 95.3 95.f. CJS.9 e17 • c; 
6 16 c. 93.5 93.C; 97.0 97.5 
7 20 c. G4.2 94.E 96.4 C:7.2 
8 250. <B.7 95.1 96.0 C;7.7 
9 315. 92.2 94.~ 96.1 97.1 

10 40C. 91.9 93.6 95.4 95.4 
11 500. 91.0 93.C 93.1 94.E 
12 63 c. 89.4 91.~ 91.4 92.4 
II EOO. 89.9 e9.E 90.9 92.1 
14 Ie,)'J. 88.4 88.9 89.5 GO.f 
15 1250. 87.6 88. 1 138.7 89.5 
16 160C. 87.1 87.9 88.5 89.2 
17 2eoo. 84.9 85.2 86.3 P6.9 
18 2 ~OO. .q4.9 84.9 85.4 e7.I 

~ ~ 

) 19 315 o. 87.0 85.-; 81.2 88.2 
21 4COC. 85.4 82.E 84.4 85.4 ~ 

84.9 85.7 • 21 5000. 85.0 82.t; I 22 630C. 85.1 81.5 84.3 85.4 ) 
23 ECOC. 82.8 78.C 82.1 82.1 , 
24 10COC. ~1.7 15.2 80.4 81.C 1 

i 
25! 125:)0. 81.7 70.7 76.9 7f3.~ 

26 Hecc. 18.9 69.C 16.0 76.7 1 
) 

27 2eooe. 76.6 72.~ 75.3 75. ~. . "",,-"._-_. gZ l 
FOLDOUT FRAME 1 t 

OASPl 105.4 106.1 101.4 10A.E 

1 
---------- . .,..- - -:-:;:-0-.-~,~. "' ....... '" 4=' "~ 

,,_ v ... ,~. ~<_, _~.~_,l" .... __ ?··_<~ 
'.' .~_~, ,,'~ ~_ ,"~-=-. ~-,:-.~~-'~: -_~~ .l;';"~ . ~ 



SPEED = 3272. RP~ 

i~TIVE j-lU~IDITY = 53.0 PC 

lATA 

: ' 

87 

, ~ -

/,.t@ AtA'wlQ~ G'~'l./CMdJ; IItlIJr:;. . . 

PERCENT SPEED 86.0 £irK /t, z.,z,o 

FOLDOUT. F.RAME A 

'- - ~-~-

j 
I 
i 

I 
1 



') 

) 

) 

.. ~. 

DATA OF tI5. SIIR$ET NC e "lee RE4DlbGS te1 JOA J CS 

CCSJ:7E eTw F~jGINE 

8ULK-ABSCQPER INLET 
FUllY 5UPPRES~ED E~Gi'E 
ENGINE kITH T~KE CFF FL~PS 

S PL LOS S L E S S A R R A Yl 
f1[ia~ ~LCA1A AT 100.0 FT RADIUS wiTH ~O AT~CSPHERi 

(FOR PChER A~D DIRECTIVITY CC~PUTAi 

M'jGL~~ 6). 9 C. 12-). 

r.OM~UTI:D CASPL 1 11. 1 113.0 He .1 

PANO FPEQLEt\CY 
1 ~o 106.0 106.7 lOS.9 
2 63 102.4 l06.t; lOt;.D 
3 e') 100.4 104.2 107.7 
4 100 ~C;.9 101.7 1:);.5 
5 125 '19.7 1')1.9 1 ~)3. 7 
6 1 to 91.2 98.7 10C.1 
7 2eO <;6.2 95.6 101.9 
8 2 ~O q5.1 96.1 1J2.6 
9 315 q~.c «;7.8 103.6 

10 400 96.0 913.5 102.5 
'11 5 C<) 'H.O 96.5 I'JO.O 
12 630 91.1 94.0 9~.0 

13 geo 91.9 94.0 ge.o 
14 I:)CO 91.2 92.4 95.9 
15 12 ~O '7C.6 91.0 93.6 
16 16CO 95.9 92.2 93.9 
17 2)00 "9.3 89.0 91. ) 
IB 25CO 91. 1 88.e ge.o 
19 3150 94.9 89.6 S8.4 
20 4JCO 9J.l 88.1 85.0 
21 :0 co 90.5 87.0 ~5.8 .. 
22 ~3 CO 39.3 86.4 8~.1 

23 E')CQ 87.9 83.5 81.1 
24 lCOCO R3.3 ~H.4 82.4 
25 125CO 83.3 71.t: 86.0 
26 16) CO 30.9 80.9 91.1 
21 2eOCe 'H. C; 88.0 ge.0 

--- ._-. - ---~-

FOLDOUT FRAME I 
I 

j 
1 

------- - .-.. --~,----.--~-. -- ~ 



[ 
! 

! 
110~ )CS 

L CS--S L E S S A R RAY 

o Fl RADIUS kITH ~a AT~CSPHERIC ATTENUATIC~ 
PC~ER A~D DIRECTIVITY CC~PUTATIONSJ 

is 

CONFIGUR4TION NO 212 
SPEED = 1212. RPM 
PERCENT SPEED : 86.0 

~04D.OUT fRAME 2.. 
• 

-., - - -.-~-.----.- . ..- - - ..",. _ ............ -_~~ ____ ~~~..iiiiii..... ____ ....... "'1:; ~.~ 

.~..:....-- .. 

) 



r , 
i 
I 

) 

) 

) 

) 

) 

, 
~ ) , 

l • I 
I 

I 
t 

l 
! '! 

:' ...•... 

., I- R F fl n T "r: C; 1 rl7 1 n A 1 rl C; 

SIX CECle~lS ~AVE BEEN S~BTRACTEC FPO~ THE OPIGINAl DATA. 
C:CSEE CTW ENGINE 
eUlK-Ap.SOR9ER I~LET 

FULLY SUP~RESSED ~~GI~E 

E~GINE ~ITH T4KE fFF Fl.APS 

ANGl E (/)~ O. 
~ , 3C. 40. 50. 

sfJL lCSSlESS ARRAI 

AT Ill.) FT PAC IUS kITH NO AT~CSPHJ 

60. 

(FeR PC~ER A~D DIRECTIVITY CC~PU~ 

70. 8Cc 
! 

so. 100. 11C. Ii . ---'l 
COMPUTED CASPl 106.4 107.6 10~.9 10t.3 le7.3 106.9 1eB.0 108.0 110.6 111.2 11; 

eM-ID FPEQLENCY 
1 ~o 95.5 100.7 101!!2 178.2 1 cc. ~ S e. 8 lCC.7 1 H. 7 103.8 104.3 1 J4 
2 63 96.2 99.8 99.5 97.8 <;7.5 97.5 100.2 100.7 102.5 102.2 10~ 
3 EO QS.8 97.0 95.0 <;5.0 <;5.3 97.0 S8.3 9 0 .0 101.7 102.3 10~ 
4 100 96.8 93.5 91.8 93.3 S6.0 96.3 S7.8 97.2 100.3 100.0 I)) 
5 125 '74.5 91.2 93.5 96.0 'i6.q 95.7 «;6.5 96.5 SS.7 100.2 10 
6 160 93.0 92.7 94.4 93.7 96.0 96.2 S6.4 94.2 98.2 98.9 10 
7 2 CO 92.5 92.9 94.5 CJ3.2 CI:; -J"".~ 95.7 <;6.5 95.4 <;8.4 98.5 10 
8 2 50 89.7 91.7 90.Q 91.6 G3.4 92.9 'i4.4 93.9 96.9 99.7 1')0 
9 315 .1]8.6 90.6 90.9 91.7 <J3.C; 93.6 S4.2 93.4 96.2 C;7.7 9~ 

10 4 :)0 86.3 89.1 89.3 90.3 93.6 93.1 93.3 94.1 95.8 96.1 loa 
11 5eo 'i5.6 136.6 87.6 a9.5 E9.t 90.'3 <;1.5 90.1 92.6 <;5.C 96, 
12 '-30 83.8 85.5 ~f,.8 86.0 89.5 87.6 !?6.4 R S. 1 <;2.6 94.6 95 
13 8CO 84.0 85.3 86.8 87.0 88.3 87.7 89.7 88.3 <;1.5 92.8 9" 
14 lOCO '34.7 85.7 B6.0 AC.C 87.7 86.9 E8.9 87.4 90.1 91 .7 931 
15 125J 88.9 8.9.1 91.3 86.4 e6.S 86.8 E7.3 86.f: e<;.l 90.1 :~ 16 16CO 96.2 98.7 94.5 94.3 '72.2 93.5 89.0 88.2 89.7 91.3 
11 2000 BB.6 88.3 8~.3 85.9 8!::. 1 85. 1 ~5.1 83.6 E6.6 87.1 gT 
18 2500 cn.6 90.S 89.3 BE.:) e7.E 8~.5 86.5 83.6 86.0 85.6 861 
19 31 ~O 96.4 95.2 92.5 92.6 Sl.S 89.9 eA.O 85.7 85.9 86.0 35: 
20 4000 90.8 90.6 96.6 89.0 8.7.1 85.8 E4.6 81.8 83.5 83.3 83 
21 5·)00 92.0 91.8 89.7 91.0 88.4 86.3 e4.3 82.1 83.1 82.S 82, 
22 t3CO 91. 1 90.2 ge.1 8<;.4 85.1 85.4 e2.4 80.7 81.9 81.4 81. 
23 flO 00 88.0 81.7 84.9 86.6 ,92.1 82.2 79.0 77.5 78.9 78.2 78' 
24 1 ceco 85.9 86.3 q3.1 84.9 80.1 81.0 76.8 75.1 77.3 77.1 76\ 
25 12500 79.13 82.9 79.8 81.9 76. e 18.0 74.1 71.8 19.9 

. 
79.9 19; 

26 16') 00 80.9 83.5 17.2 80.1 75.4 17.2 74.7 74.8 85.0 85.0 85l 
27 2eoco 82.4 82.1 ~1.4 81.2 82.0 81.5 82.0 82.0 92.0 92.0 921 

l 

! 
1 

aq i 
1 

FOY',UaU'!' FRAME I I 
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~ ] 08 lOS 

tACTEC FPO~ THE OPIGINAl DATA. 

'L L c S S L E S S A R RAY 

I') • J Fl PACIUS kITH NO AT~CSPH~RIC ATTENUATICN 
!R PC"ER A~D DIRECTIVITY CC~PUTATIONS' 

70. 8C. qo. 100. 11C. 120. 130. 180. 

6.9 1C8.0 l'Je.O ll0.f. ill. 2 112. q 111.5 111.2 

E. 8 lCC.1 IH.7 It.J3.8 104.3 IJe.O 134.7 111).5 
7.5 100.2 100.7 102.S 102.2 103.0 104.2 110.7 
7.0 GR.3 90.0 101.7 102.~ 102.9 102.5 108.5 
6.3 «;7.8 97.2 100.3 100.0 1 H. 7 101.5 11)1.5 
5.7 <;6.S 96.S <;<;.7 100.2 102.5 101.0 106.9 
6.2 <;6.4 94.2 98.2 98.9 101.9 9'3.9 105.2 
5.1 C;6.5 95.4 <;8.4 98~5 102.0 «;8.9 104.2 
2.9 <;4.4 93.9 96.9 99. "r 100.6 <;7.2 102.6 
3.6 <;4.2 93.4 <;6.2 '17.'1 99.6 <;6.9 101.1 
3.1 <;3.3 94.1 95.8 96.1 100.1 96.6 99.3 
0.'3 <;1.5 90.1 92.6 95.C 96.8 94.0 97.0 
1.6 E6.4 R C;. 1 92.6 94.t 95.1 91.5 95.8 
7.7 E9.7 88.3 <;1.5 g2.E 94.8 gl.B 95.2 
6.9 B8.9 81.4 90.7 91 .7 93.2 89.0 93.7 
6.8 E1.3 86.6 e9.1 90.1 91.1 88.1 93.3 
3.5 89.0 8B.2 89.7 91.3 92.2 91.0 92.3 
5. 1 E5.1 83.6 86.6 87.1 g1.6 84.6 91.1 
~. 5 86.5 83.6 86.0 85.6 86.3 82.8 89.6 
11.9 eA .0 85.7 85.9 86.0 85.2 82.0 89.0 
5.8 84.6 81.8 83.5 83.3 83.3 81.0 88.3 
~. 3 e4.3 82.1 83.1 82.8 82.1 80.1 86.8 
) .4 P.2.4 BO.7 81.9 81.4 81.6 79.6 8S.6 
~. 2 19.0 77.5 78.9 78.2 78.4 76.9 83.2 
L.O 76.8 15.1 11.3 11.1 16.g 71.0 82.7 
!.o 14.1 11.8 79.9 19.9 19.9 79.9 80.9 
'.2 74.7 74.8 85.0 85.0 85.0 8S.0 84.9 
l.5 82.0 82.0 92.0 92.0 92.0 92.0 92.0 

aq 

CONF IGURA TI ON NO 212 
SPEED = 3212. RPM 
PERC ENT SPEED = 86.0 

ORIGINAL PAGE IS 
OF POOR QUALITV 

"== 

FOLDOUT. FRAME 2.. 

'I 

). 

I 
1 

) 1 

~ 
I 
j 

I 

.~ -.--" .. :~.,:j 



- IFHi 

.r<:cqF<:S DATA H 100 FrCT PACII'S 

CC S f E C n. E" G 1 ~ E -

FUllY SUPPRESSED H!GINE 

E~CINE WITH TAKE OFF FLAPS 

READING NUMDEPS = llO 111 112 i 
CO~FIGUPATIC~ NC = 212 SPEED ~ 3628. RPM 1 

) 
TE~PERATUPE = 66.0 F P.FLATI~E HUMIDITY = 57.0 PC 

) SIIJ{jf.,JJ.J If LLJ;.I~ 9CO loll ~lr.Rrp .... rNEs - lCS~LESS DATA 

~~ Ie II 14 1 ~ 16 17 

R 'J. 31. 43. 55. 

) T~ETA,;S qo· 90. 9C. 90. 
F " 

Z 1C6. 91. 86. 81. 
') 

--------==------=-~-=---~=----'~=----=:-:...::..--------------------,-, 

CISTAr--1CE 91· 82. q'l 
< J • 86. 

) P ... I J , i o. 22. '3 1 • 3~. 

INDEX FREe 
) 1 5 c. 94.8 C;C;.<; 104.5 103.~ 

2 6::! • SS.5 r;7.I; 101.3 100.7 
3 9 C. 97.5 C;9.~ 102./) 101.2 

) 4 10 c. 97.0 96.f S9.7 100.2 
5 125. 99.2 98.1 100.0 100.: 
6 16 c. <;6.3 96.<; 99.7 99.4 

) 7 20 c. 96.8 96. f 99.2 100.C 
8 25C. r:;6.0 97.4 9q.2 98.7 
9 31~. '14.5 r,6.5 913.9 98.<; 

) 10 400. QS.2 96.1 97.4 S7.f. .. 
11 50 C. 94.7 94.E 96.9 '76.«; 
12 63 o. 92.6 93.7 95.4 95.f. 
13 EO C. 93 .. 1 <;2.t; S4.l: <;4. E 
1,4 1 coo. 92.4 91.7 93.5 93.~ 

l5 125 c. 91.1 90.l: 92.7 91.8 
) 16 1600. 8<;.8 QO.€ 91.0 91.1 

l 
17 2eoc. 88.6 88.5 89.3 89.3 
18 2:0 c. 81.3 86. " 81.7 88.2 

) 19 3150. 97.5 84.<; .131.0 81.3 
20 40,)0. 88.2 84.2 86.0 86.7 
21 5COC. 37.5 83. t 85.0 85.5 

) 22 l:30C. 87.7 a1.S 84.8 85.~ 

23 80:)0. q6.1 18.1 82.7 83.1 
24 loeoc. 94.8 15. 1 81.~ 81.3 

I ) 25 12500. 83.7 10.t: 17.0 78.<; 
I 
I 26 1tC:JC. 82.1 t;7.E 18.2 75.1 

I 27 20COO. 78.2 71. e ~2.0 72.3 
) 

I CASPL 101.8 108. t 111.4' 111.1 I 

I 
I 

FOLDOUT FRAME, l-I 
J 

r l 
L - .. -.~~- ---~---""-'= ...,." ~ - -~~ r:.. 

--~- .. -------'" 
-~ .. "-----.-~ . 
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[ 
I 

, 

lINE I 
I 

I FLAPS 
! 

11 112 

SPEED: 3628. RPM PERCENT SPEED 95.0 
I. 

:lATI~E HU~IDITY = 51.0 Pc 

iCATA 

) 

) 

s,s. J 7 

FOLDOUT FRAME ~ 



o 

) 

) 

) 

) 

) 

) 

) 

) 

j 

l: 1 5. $IJI:\')FT NC. 

CCSEE CTW ENGI~E 
ElUlf(-~ eSCq~::R INl ET 

.~ 7. 

FUllY SU~PPESSED ENGINE 
E~GINE ~ITH TAKE CfF FLAPS 

PFACH.GS J 11 

ifQW. ; ._, 
I 1 ) ! 1 J 2 

1 
1 

SPL l C S S L E S S A R R AI 

~LYDV~R;t}..JI'DAT~, AT 100.0 FT RACIUS wITt- NO AT,..CSPhiJ 
(FeR PC~ER AND CIRECTIVITY CC"'P~ 

MJGl~ep 60. S c. 120. 

(OMPUTEe (~SPl 114.9 115.6 11<;.4 

BANe FRECLEN[V 
1 5) IJ9.4 1:)S.9 113.4 1 
2 t3 lC6.7 109.4 112.9 
3 PO 106.4 106.7 11 C. 2 
4 1 CJ 1 )4. :J 104.9 1) 7.5 
5 125 105.0 103.2 10e.7 
6 160 10C.9 100.7 104.2 
7 2 Cf) 11:).1 09.6 114.6 
8 2 :0 <;7.7 SB.l 10 Co 1 
9 315 99.1 99.e 1Cc.6 

1 J 4C1 99.5 100.1 105.5 
11 5~0 <;8.3 99.5 102.8 
12 630 96.5 97.7 10 1 .0 
13 8e) S6.7 S6.C; 101.0 
14 lOCO t;4.7 95.4 co c 

"" '-. ~ 

15 12 ~O 93.1 93.~ 97.1 
16 16 CO 92.4 92.0 95.7 
17 20t;O <;0.5 q 1.8 94.5 
18 25CO 88.1 90 .. 1 9~.4 

19 31~0 e1.0 88.5 90.8 
20 40CO CJS.1 88.0 88.2 

i 

----~--~~--~~~~~~~------------------------.--------~ 
21 5~ Cf) 83.3 87.6 8e.6 
22 t3CO 83.0 84.1 89.0 
23 EDCO 81.0 83.5 84.4 
24 10JC) 81.7 81 .6 B 2.4 
25 125CO 85.0 85.0 85.0 
26 160CO 89.8 89.8 89.8 
27 2C'JCO 96.5 96.5 9~.5 

9\ 
OR\G\NAl ::,~ 
Of PO~ 

J 
FOLD.OUT £R.A1v1t I J 



r , 
! 

6 III 1]2 

L C S S l E S S A R RAY 

)0.0 FT ~ACIUS ~IT~ NO AT~CSP~ERIC ATTENU4TICN 
CR PC~ER AND CIPECTIVITY CC~PUTATICNS' 

q \ 
l 

CONFIGURATION NO 212 
SPEED = 3628. RP~ 
PERCENT SPEED = 95.0 

ORle'NAl PAGE IS 
OF POOR QUALtTy 

FOLDOUT FRAME- 2. 

I 
I 
I 
i 

1 

~ 
I 
1 

1 
) j 

I 



t 
~~~~---~-~--- -- - ---~----- ---~.~--.. l4""""!!i"" A4 NjI11!' 'IiL iT. I 

( 

I I 
I 

[J 
[JAI~ Cf f 1 5. SIJE S EI Po.le. '71. BEACI~GS 1 1 Q 1 1 I ]]2 

SIX CECIeclS I-AVE BE E~ SliRTR ACT ED FRC,. H-E O~IGINAL DATA. 1 \ r:C SE E C'TW ENG I "JE 
eULK-AESC~qER INL ET 1 
FULLY SUPPRESSED ENGINE 
E~C;INE ~ITH T~KE (FF FLAPS 

I 

SPL L c S S l E S S t. R R A yj 

EZ'IOv~ J'UMJC 
1 

CATA AT 10,).0 FT RADIUS WITH "JO AH'CSPHERI 
(FeR PCIoIEP AND CIRECTIVITY C(~PUTAl 

1 

A"JGL c: _ 8r:::- o. 
I 

3 C. 40. 50. f:0. 70. 80. 90. 100. 11C. 12e 
IV ) 

1 
CO'1PUTEC CASPL 10f:.9 '109.7 1CG.2 109.1 lCC;.~ 11 c. 3 Ill. 1 112.2 113.7 115.(; 11 7 ~ 

BAND FPEQLENCV 
1 50 97.8 103.2 103.2 1C3.S lC?3 102.8 lC2.8 104.7 lCt.2 107.7 109J 
2 t3 99.5 103.7 113.2 10C.8 SS.1 102.2 103.7 105.2 104.8 106.0 10f.lJ 
3 F.O <;<;.2 101.3 9'1.8 C;7.5 lCe.3 101.5 le2.7 104.0 104.2 101.0 107~ 
4 1 CO 9f3.3 99.5 96.0 97.8 <19.C 99.0 1CC.2 101.0 102.5 105.7 11)0. 
5 125 97.2 96.2 96.5 <;7.9 se.5 99.0 '19.4 100.9 104.0 105.7 101' 
6 ItO 95.2 95.5 g(;.5 S7.9 <;7.5 99.2 99.2 99.4 1 C1.9 103.4 106 
7 200 9S.0 96.7 97.0 97.2 97.«; 9 e. 9 «;9.0 100.0 101.7 103.2 1J~~ 

8 250 91. '. 94.9 94.7 95.4 95.6 95.1 97.4 91.9 1 CO.l 103.9 10 S. 
9 315 C;0.2 93.1 93.1 9':.1 Sf.4 97.2 <;7.4 91.7 1CO.l 103.1 103 .. 

-10 4 :)0 i3q.l 92.9 91.9 93.9 St:.4 9t.t: '1t:.4 98.3 lCO.4 101.8 103~ 
11 seo 89.5 91.3 91.1 93.1 <;2.8 94.3 c; 5.1 94.6 <;7.3 100.3 100. 
12 630 87.2 89.8 91.S 91.S 93.3 92.5 <;2.2 94.3 91.2 99.C 9 e~ 
13 8']0 85.4 89.2 8<;.9 91.0 91.5 92.2 "4.2 93.7 <;6.2 S7.5 ge~ 

14 1000 94.1 ~7.2 8P.7 89.<; <;0.2 91.6 S2.9 °3.2 SS.4 96.2 C;6~ 

15 12 SO 133.8 86.3 8f.8 87.3 SE.f: 8<;.8 C;1~3 Gl.9 <;4.3 9S.1 95i 
16 16 CO 86.0 86.3 8f-.0 87.0 87.1 8<;.1 e9.8 90.7 <;3.0 94. e G 4~ 
17 20CO !J2.4 83.8 83.9 ~4.c e6.4 81.8 E8.4 89.6 92.1 92.<3 92_ 
1A 250:) 13!).4 81.9 82.6 82.t 84.<; 85.8 E1.1 88.4 <;0.4 Gl.4 90J 
19 31150 92.2 82.2 81.7 81.7 83.e 85.0 e6.2 81.1 P9.5 89.8 88J 

\ 20 40CO 79.8 80.8 8C.S ~C.8 82.8 84.3 E4.8 85.8 88.2 88.3 81 J 
21 5)00 79.4 79.7 7<;.7 7<;.8 Sl.6 82.9 83.9 84.4 86.6 86.7 ~5i 
22 t3CO 7A.1 78.8 7~.6 79.3 80.3 81.9 83.1 83.6 85.3 85.6 84J 
23 8000 7~;.1 7S.9 75.6 76.1 11.3 78. t; EO.1 80.6 82.<1 ~2.8 8U 

1 

24 l':)CO 73.3 75.7 75.1 .15.7 75.9 76.7 78.2 78.5 81.1 81.5 8el 
25 125CO 69.9 79.0 19.0 1<;.0 79.0 78.9 78.8 18.8 19.0 79.8 18l 

) 26 160CO 73.6 8'3.7 83.7 83.1 83.1 83.7 e3.1 83.1 e3.7 83.7 83j 
21 2COCO 80.5 90.5 90.5 90.5 90.5 9 C. 5 90.5 90.5 90.5 '10.5 '10l 

1 
-; J 

) 1 
j 

) 91L J 

i 
FOLDOUT fRAME l j 

i l I , 
j 

! 1 

l' ) 

:-- '--
' ... _ ...... '",_.¥- --. ~-~:~~j 



.,_._._-_ .. 
r 
! 

! ] ] ] ]12 
I 

CT EO FRC" T~E ORIGINAL DATA. 
i CONFIGURATION NO 212 ) 

SPEED :: 3628. RPM 
PERCENT SPEED :: 95.0 

) 

L C S S l E S S ~ R R A Y ) 

.0 FT RADIUS WITH '10 AT~CSPHERIC A TTE ~UA TI ON 
PCwEP AND CIRECTIVITYCC~PUTATIONS) 

, . 80. 170. 100. llC. 120. 130. 180. i 

;3 111.1 112.2 113.7 115 .~ 11 7.1 115. <;I 121.6 

,8 lC2.8 104.7 106.2 101.7 109.5 109.2 115.3 
.2 Ul3.7 105.2 104.8 106.0 10P..0 109.0 115.3 
,5 1e2.7 104.0 104.2 107.0 107.3 lC8.3 113.3 
,0 lCO.2 101.0 102.5 105.7 106.3 106.) 111.7 
0 «;9.4 100.9 104.0 105.7 107.5 1C4.9 110.5 

.~ 2 99.2 9<1.4 101.9 103.4 106.0 102.0 109.0 
9 S9.0 100.0 101.7 103.2 1J6.9 102.2 11)7.7 
7 «;7.4 177.9 1 COel 103.9 10 5.2 100.9 105.2 
2 <;7.4 97.7 lCO.l 103.1 103.6 101.1 104.6 
.t; <;6.4 178.3 1CO.4 101.8 103.6 100.3 101.6 
3 SS.l 94.6 <;7.3 100.3 100.3 98.1 100.5 
5 <;2.2 94.3 97.2 9<;1.C 98.3 95.7 98.3 
.2 '14.2 93.7 96.2 97.5 98.9 95.9 97.4 
6 <;2.9 03.2 «;5.4 96.2 96.7 93.2 96.2 
8 Sl.3 91.9 <;4.3 95.1 95.3 91.8 95.4 
7 89.8 90.7 17 3 .• a 94.8 94.2 170.3 94.2 
8 E8.4 89.6 92.1 92.9 92.1 89.1 93.8 
8 E7.1 88.4 '1 C:. 4 <;t .4 90.1 86.7 92.1 
0 e6.2 137.1 P9.5 89.8 88.6 85.5 91.0 
3 E4.8 85.8 88.2 88.3 87.0 84.2 90.0 
c; 83.9 84.4 86.6 86.7 B5.6 83.8 88.9 
9 83.1 83.6 85.3 85.6 84.6 83.1 q8.5 
.t: EO.1 80.6 82.9 A2.E 81.8 81.4 96.8 ) 

7 78.2 78.5 81.1 81.5 8e.8 7<;1.5 95.8 
9 78.8 78.8 79.0 79.8 78.9 78.8 89.0 
J E3.7 83.7 83.7 83.7 ~3.1 83.7 93.7 
5 '10.5 90.5 90.5 90.5 90.5 «;0.5 100.5 

I 
L _ ----91-.>01:9.., ________________________ _ 

I 
FOltD.OUT. VRAME 
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[J 

) 

) 

) 

) 

) 

) 

~~' 

__ ~. , __ ~~-,_""""", __ ~--____ :"' ____ ""i""""".' _. ---....... _ .. ~,_. 

LCSSlFSS O~TA AI 10C FCCI PADIL~ 1 
CCSE~ eTk E~(INE 

BUlK-ABSCRBE~ I~LEI 

ENGINE ~ITH TAKE CFF FLAPS 

REACING NU~qERS = 113 114 115 

CCNFIGUR6TIC~ NC = 212 SPEED = 3438. RP~ 

RCCM MlrRCP~CNES lCSSLESS DATA 

ftllC " 14 1 ~ If: 17 

R o. 31· 43· 5~. 

90. 90. ge. 

l 106. 86. e 1 • 

91. 82. 83. et. 

'). 22. 31. 3 c:; • 

INDEX FP EO 
1 5C. 92.~ 96.<; 102.3 99.S 
2 63. '74.0 96.1 1~1.2 99.C 
3 ac. 95.8 97.~ 101.2 98.C 
4 100. 95.5 9~.1 98.4 q8.2 
5 125. 96.8 96.E 98.2 99.2 
6 16C. q4.q 95.t Sg.2 98.2 
7 20e. 95.8 95.e 91.2 98.2 
8 25C. ,94.3 96.~ 97.0 97.2 

------~9~--~3~1~~~.----~9~~~.~2~~~5~.~:~~q~6~.~9--~9~7~.t~--------------------------------------~l 

10 400. ~2.9 93.6 95.9 96.t 
11 :OC. 92.5 93.C 94.9 94.8 
12 t30. 90.4 92.! 93.6 93.4 
13 810. 90.9 91.0 92.4 92.3 
14 1COC.90.6 E9.S 91.3 91.5 
15 1250. ;99.8 89.1 90.3 90.2 
16 ltOC. 92.2 88.6 93.2 91.4 
11 2000. ~6.9 86.C 87.3 87.t 
18 2 :0 o. 36.3 85.2 86 .-::-2_-::8 6=-=-. 7=--_____________________ ~ 
19 315C. 87.5 85.4 86.3 87.0 
20 4000. a1.5 83.1 85.4 85.~ 

21 5COO. ~6.6 82.1 84.5 85~2 
22 6300. 36.6 81.7 84.5 85.1 1 
23 eeoc. 85.0 19.1 82.8 83.C 
24 lCC~C. a3.8 15.2 Rl.6 81.S 
25 12:0C. 83.2 70.6 76.8 18.e 
26 16COC. 81.2 t8.C 18.4 15.? 
27 20Cl~. 11.3 72.0 82.2 12.7 

FOLDOUT FRAME I 

j 
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! 

, 
, Fl.APS 

14 115 

DATA, 

\ 
\-

ORIGINAL PAGE IS 
OF POOR QUALITY 

8~RO~ETER = 2~.54 IN HG 

s,J', .J~ 

FOLDOUT FRAME 2. 
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-

DATA OF f.15. SlIP-SET f\C, "l8. RFAClt\GS 113 1 14 )]~ 1 
CC5EE OT'" !:.~JGI~E 
eULK-AeSGRRfR INLET 
FULLY ~UPPPESSED ENGI~E 

E~GIME ~IrH TAKE CFF FLAPS 

!tya V~ fl,/Wg' CA1A 

3PL L C S S L E S S A R R j 

1 
AT 100.0 Fl RADIUS ~IrH NO AT~CSP~ 

(FOR PC~ER A~D DIRECTIVITY CC~PU 
G:!7JVI~CIJ?F17;l'~/Jif,J1~/l)~N.rr -, 

1 
~NG L Eft ,r60. ge. 120. I 

COMPUTEe CASPl 113.7 113 .1 11 7. C 

BAND Fo.E~LEN(Y J 

1 50 1J7.5 10A.4 11 c.q J 
2 1 )4.7 

I 

63 106.'1 110.!) I 3 eo lO 4. 5 105.4 1')7.9 
4 1CO 11)3.0 101 .7 105.2 

1 
5 125 IJ3.S 101 .5 184.4 ~ 
6 1 to lal.S QS.2 l'H.7 t 7 7CO c;9.7 96.4 10:3.1 
8 250 S7.2 96.2 103.'1 
9 315 c; 7. 9 97.6 104.3 

10 4']0 97.8 98.6 1)3.3 
11 5CO 9S.8 96.6 100.6 
12 630 93.3 94.8 98.2 
13 SCO 93.7 94.2 99.1 
14 lOCO S2.t 93.2 97.1 
15 125a 92."3 q 1 .3 95.1 
16 16CJ S7.7 90.7 CJ4.0 
17 20CO 90.5 89.0 92.0 
18 25CO 90.1 88.0 91.1 
19 3150 92.9 B7,S 89.2 
20 40CO c; C. 1 81.2 86.1 
21 5000 89.8 87.1 87,2 
22 63 (I) A8.2 e4.2 87.4 
23 EOCO 86.S ~3.3 ~2.C; 

24 1 COCO '32.5 81.8 81.8 
25 12500 9,5,2 85.3 B5.3 
26 lioeo SC,2 0 0.2 <;0.2 
27 200CO 97.0 91.0 97,0 

1 

FOLDOUT FRAME I ] 
1 



--"- --.'"~---------------...-~ 

114 l1 c 

CO~FIGURAT[ON NO 212, _ 
'-, _______________________ ----"S!.!.P-=E:...::E:...::D:.......-=~3..;.4..:::.3..::.8..:...__=.:.R~P....:..~ __ ~ • .....,..... _____ _ 

PERCENT SPEED = 90.0 

- LCSSLESS A R RAY 

0.0 FT RADIUS hlTH NO AT~CSPHERIC ATTENUATIC~ 
~ POWEP A~D CI~ECTIV[TY CC~PUTATI8NS) 

FOLDOUT FRAME 2 

j 

1 



SIX CECI~ElS ~ftVE BEEN SLBTR6CTED FRe~ T~E CRIGIN~L C~lA 
C;r:5EE en. PJGINE 
~ULK-AeSCRe[p INLET 
FULLY SUPPRESSED E~GI~E 
ENGINF ~ITH T~KE (FF FL~PS 

I 

ORIGINAL PAGE IS 
Of pOOR QUALITY 

) 

CSPL L C S S L E S S A R R A 

5-ya~ /i.tf;.fr DA 1 A AT 100.0 Fl RAC IUS wIT.., MJ AT~CSpJ 
(FeR POWER A~D OI~ECTIVITY c(~pe 

1 

) 

) 

) 

) 

) 

) 

) 

3 c. 40. 5C. to. 10. 8e. 90. lCO. 11C. , 

COMPUTED CASPL 106.9 10 C .3 10P.4 108.0 10B.t 108.4 1CG.4 110.0 111.9 113.5 1 

PANe FPEC~ENCY 

1 50 96.5 103.0 103.7 
2 63 97.0 102.0 100.2 
3 eo 9q.2 lJO.7 96.7 
4 1 CO 98.3 95.3 94.2 
5 125 96.5 95.7 9~.9 

6 160 95.0 94.0 95.2 
7 2CO 93.5 <15.4 95.7 
8 25() 9O.t> 93.6 92.6 
9 315 139.7 92.1 91.7 

10 4CO q7.B so.) q c. It 

11 5CO 86.5 89.0 e9.3 
12 630 534.5 87.0 89.0 
13 AIJO ~3.4 137.4 87.9 
14 1 J 00 86.1 86.7 87.2 
15 1250 90.1 89.8 ga.6 

16 1600 QS.8 95.7 g4.8 
17 2 laO 88.1 88.1 86.9 
18 2500 80.4 90.0 131.6 
19 3150 93.0 94.8 91.7 
20 4000 90.'1 91.2 88.4 
21 50CO c; C ~·s 92.0 se.6 
22 t3 C,) 99.0 91.Q R 7.5 
23 eoc') 85.4 87.9 84.0 
24 leoco 85.4 A6.6 B2.'; 
25 125CJ 81.6 83.7 80.7 
26 u:oco 79. R 83.7 '34.0 
21 zeoco 79.8 91.0 91.0 

FOT.DOUT FRAME I 

100.8 101.7 10 C. 2 lCl.2 
100.8 9P..C 9>3.0 101.5 

9£:.1 9F.2 9<;.2 lco.e 
95.0 98.2 97.7 <;8.3 
96.0 91:.5 97.9 S8.7 
9t.5 S6.9 96.9 c; 7. 2 
Se.2 S6.C 97.5 <;7.7 
93.<; 94.2 93.4 <; 5. 7 
92.9 95.2 95.6 <;5.2 
'12.1 95.1 94.4 <;4.8 
91.6 <;0.8 92.5 S2.6 
8<7.2 90.2 90.2 E<;.S 
8E.5 89.9 89.9 Sl.5 
87.9 ee.c; 89.4 <;0.4 
137.4 88.1 88.6 89.4 
93.2 C;3.~ 95.0 C;2.7 
86.1 8t.8 87.1 €6.9 
Pe.8 86.'! 87.1 P,5.9 
9C.5 91.5 9<7.8 E7.3 
87.9 8:1 .9 86.7 85.2 
88.5 88.0 8~.6 e5.0 
87.5 86.7 86.0 E3.8 
84.9 84.1 82.9 ~0.9 

82.8 82.6 80.8 79.4 
8C.0 8C.l 7<;.0 19.1 
84.0 134.0 84.1 84.1 
Ql.O cH.C 91.0 <;1.0 

103.0 1 C 5.3 
102.2 103.2 
100.8 1')2.5 

9<1.0 101.5 
98.2 IG1.0 
97.2 <;8.9 
913.0 179.4 
97. 1 97.9 
95.7 S1.6 
96.1 S1.8 
GZ.B <;5d 
92.0 95.2 
91.0 94.4 
<;0.4 <;3.1 
89.1 S2.1 
89.7 91.9 
86.4 aG.l 
A6.1 eg.4 
8e.7 6e.2 
84.2 86.0 
83.8 85.1 
82.7 1:4.0 
79.7 81.4 
77.9 19.8 
19.2 7<;.0 
84.1 84.1 
91.0 cH.O 

95 

1C~.~ I 
10S.5 j 
104.C I 
102.3 1 
103. (j 1 

l 

101.0 
10C.4 .. 

101.1 ~ 
lCO.4 1 
9q.1 J 
C:7.3 
«;6.5 
95.4 
<;3.6 
92.8 
92.0 
89.8 
88.3 
87.5 ' 
Ee.C 
84.8 
84.0 
81.C 
79.1 
79.1 
84.1 
91.e l 

] 
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;CT EO Ff(C" T...,E CRIGINAl rnA. 
CO~FIGURATION NC 212 '\ 

SPEED = 343~. RP~ 
PERC E~T SPEED = 9a.o 

.'\ 

l C S S l E S S A R R A Y ORIGINAL PAGE IS. 
OF. flOOR QUALITY 

.0 Fl RACIUS wITt-' ~('J AT~CSPI-'ERIC ATTENUATION 
powEP Af'..O CI~ECTIVITY CC~Pl.TATIONS' 

o. 8C. 90. lCO. llC. 120. 130. 180. 

.4 lCQ.4 110.0 111.9 113.5 114.4 113.~ 118.9 

.2 lCl.2 103.0 lC5.~ lC~.~ 106. 7 lC7.0 111.5 

.0 101.5 102.2 103.2 105.5 106.2 107.7 112.2 

.2 1 CO. e 100.8 IJ2.5 104.C 1)4.7 105.2 ill.7 

.. 7 C;8.3 9<7.0 101.5 102.3 i03.3 102.,q 1~9.~ 

.9 <;8.7 98.2 1 C 1. a 103.9 104.2 102.9 108.4 

.9 <;7.2 97.2 S8.9 101.0 103.0 101.0 106.4 

.5 c;7. 1 98.0 99.4 100.4 103.5 100.4 105.4 

.4 <;5.7 91. 1 97.9 l~ 1.1 1)2.6 93.6 1)3 .4 

.6 9S.2 <; 5. 7 S7.6 100.4 101. 2 <;8.2 101.6 

.4 94.08 96.1 97.8 99.1 101.3 91.9 98.9 

.5 S2.f: C;2~e 9S.1 ~7.3 98.1 95.3 97.3 

• 2 89 .• 5 92.0 95.2 «;6.5 q6.5 S3.3 95.1 
.9 C; 1..5 91. a 94.4 95.4 96.2 93.4 94.9 
.4 SO.4 <;0.4 93.1 <;3.6 94.4 91.6 94.1 
.6 89.4 8 <;.1 «;2.1 92.8 92.8 90.1 92.6 

• 0 '72.1 89.1 eH.9 92.0 92.1 90.5 92.1 

• 1 €6.9 86.4 8 C;.l 89.8 89.8 86.4 90.8 
.1 AS.9 A6.1 8~.4 813.3 91.<; 85.3 S9.1 
.8 E1.3 8e.1 EP.2 87.5 86.2 84.2 88.3 
.7 85.2 84.2 86.0 E6.C 85.0 83.4 81.2 
.6 ES .. O 83.8 85.1 84.8 83.6 82.3 86.1 
,0 E3 .. 8 82.7 84.0 84.0 83. 'J 82.6 85.9 
.9 80.9 79.7 81.4 81.C 80.9 81~2 ~4.0 ') 
.8 79.4 77.9 19.8 79.1 79.4 79.0 86.3 
;0 79.1 79.2 79.0 79.1 79.1 19.1 89.3 
fl 84el 84.1 B4.1 84.1 ~4.1 84.1 94.1 'I 

iO S 1. 0 91. a Sl.0 91.C 91.0 91.J 1 Jl.O 

95 

~--~---------------"---------------------------------------------------------------

F.OLP.OU1~ FRAME L 
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f 
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sPL I GC::C::! r:ss DAT.C. AT 1'"11' I=rrT PAr TI c:: 

OR\G\NA\. PAGE ~ 
oeR QUALI OfP 

,""Ie # '14 

R o. 

) H .. ET!l~&S c;c· 

Z 1)6. 
) 

DISTANCE Sl. 

1 5C. <;3.3 
2 61. 94." 
3 8C. 94.,1 

) 4 100. 92.6 
5 12'5. 95.6 
6 160. 93.5 

) 7 200. 93.R 
g 25 c. 93.,5 
9 :315. 91.2 

10 40 c. 91. I) 
11 5 oJ c. 9').7 
12 ~3 c. 89.2 
13 EOC. 99.6 
14 10')0. qa .6 
15 12'5 C. 88.0 
16 1600. 88.7 
17 2 CO c. 35.1 
18 2 Sf') o. Q5.0 

) 19 315C. .97.1 
2Q 4 COCa 95.8 
21 5coe • ~5.A 

.> 22 630C. 85.5 
23 ECOC. 83.9 
24 lCCOC. ~2.6 

) 25 125,)C. 81.3 
26 1tCOC. 79.7 
27 2ecoc. 75.6 

OASPL 114.9 

"FOLDOUT. FRAME ., 

Cr:SEE lHi E~IGINE 

FUllY SUpoRE~SEC HGI~E 

E~GI~E ~ITH TAKE OFF FLAPS 

REAOI~G NL~~FRS : ll~ 1113 

CO~'FIGURATI'J~! Ne = 212 

Bcr", ~ICR('P"'CNES - lC5SlcSS CATA 

l~ It: 1 7 

31 • 43. 'S 5. 

<;in. c,.. , v. ge. 

91 • e6. B 1. 

82. 83. 86. 

22. 31. 3<;. 

S6.: 101.8 S8.S 
94.E g9.7 98.C 
174.<; '18.4 95.9 
C; 4. 1 <:;£:.5 96.2 
94.E <;;7.5 '17.4 
S3. C; 97.0 96.2 
'13.4 95.<: S6.7 
94.3 96.2 '17.2 
C; 3 • ~ 95.7 96.1 
92.C 94.4 94.2 
91.3 g3.1 93.3 

t 

1 
j 
1 

I 
1 

89.E 91.9 91.6 
88~C; 90.6 90.1 .~~~~~~~-------------------------------------- j '-: --, 
37.7 89.5 e9.5 
87 •. 2 8~.3 88.5 
87.~ 89.4 81.S 
84.2 85.3 85.6 
A3. t 84.8 85.1 
35.~ 86.9 81.(: 
82.'5 84.1 84.5 
81. E 84.1 ~5.2 

81.3 83.9 84.E 
78.3 82.4 82.1 
14.G 81.3 81.1 
70.2 76.5 78.0 
67.' 77.7 74. E 
71.2 81.4 72.E 

105. 2 108.5 lO7.l: 
q~ ] 



-----------------------------------------------------------------------------
ORIGINAL PAGE 
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iLA PS 

118 

SPEED = 32gS. RP~ PERCEPH SPEED A6.1) &K /Gi2~ 

tAT A 

I 
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) 
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) 

) 

) 

I ) ~ , 
t 

r 

'I ) 

! 

l 
f , 
i LL 

DATA OF clc;. Stl3S~r NC. 

C(SEE CTh ENGI~F. 
PUlK-A8S0o~ER INLET 

'29. BEACI~GS 

FULLY SUPPRESSED ENGI~E 

ENGINE "ITH T~KE (FF FLAPS 

) ] 6 ] ] 7 1 
Ilk 1"'~1 F 

] 1 e 

1 
1 

spz. lOS S l E S S I~.R P i 
Tt. 'lOy v-/C PlIfIV £'" 0 A 1 A A T 1 0 a • 0 F T RAe IUS wITt- N a ~ T M C S P ~ 

______________________________________________ ~(F~C~-R~P~O~~~.E.R A~D DIRECTIVITY C(~P~ 

~N{}I;.JV Cd}J'7'it7ZL/Nr-IY)C~6I')Io~· . 1 
At'iGl E 9 6n. 9C. 120. 

~ F 
CO~PUTED CA SPl 113.2 111. q 114. Q 

eAND FREQLE~(Y 

1 ';0 109.@ 10t.5 10E.9 
2 (:3 104.7 104.4 107.5 
3 80 1)4.~ 103 .7 1) ~. 2 
4 1 CO 100.7 101.0 103.0 
5 125 103.4 9<;.4 102.4 
6 1~O 99.9 98.1 99.4 
7 2CO <;6.«; 94.t 101.6 
8 2~0 '16.9 95.1 102.1 
9 315 95.S 96.4 101.8 

11) 4CO C;6.0 96.6 100.B 
11 500 95.3 94.8 99.1 
12 63C 92.0 92.8 9f:.5 
13 8CO 'H.9 92.2 C:f:.7 
14 lOCO <;0.8 91 .6 94.6 
15 12 ~O so.~ 89.5 92.8 
16 16CO 95.0 89.4 91.7 
17 21CO 8 Q .3 87 .0 8<;.8 
18 25 CO 91.6 86.S 89.1 '1 

I 
19 31 ~O 95.8 87.3 81.6 j 

20 40ca 1']0.8 86.2 94.1 
21 ~OCO 91.5 81.: A!:.O 
22 t3CO 90.8 84.3 9~.5 

23 eoco 89.5 83.6 81.2 
24 1COCO 84.2 81.2 131.3 
25 125CO 94.6 84.4 84.4 
26 1 t·,) CO 8P.9 8<;.0 89.0 
27 2eoca c; 5. 5 95.5 95.5 

q] 

'[O~D.oU-'I~ FRAME. J 

-_ ..... _-1.-... 
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1 I 1 UP 

"L LOSSLESS ARRAY 

0.0 FT RACIUS wIT~ NO ~T~CSP~ERIC ATTENUATION 
,R PCI-!ER At\D DIRECTIVITY CC~PuTATIO"JS) 

CCNFIGURATION NO 212 
SPEED = 3285. RPM 
PERCENT SPEED = 86.0 

--------------------------~~------------------------------------------------------

L r ---------------------------------------------

r 
t 

L 
I. 

l-·, 
i.o~~u.x £RAME 2... 

--~~~--------

) 

i 
I 

) j 
I 
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DAIl ce f 1 5 • S ! III S ET e: r • '20. RfAOnc:<: }]6 111 11F 

1 
SIX CECleELS ~AVE BEFN SleTRACTEC FRO~ T~E CRIGINAl 

C:(SEE CTW Et-IGI"JE 
eULK-AeSCReEP INLET 
FUll Y SUPPPfSSEO PllJPIE 
E~GI~E "ITH TAKE CFF FLAPS 

L C S S L E 5 S t. R R j 

!ira vcll P~DAT/' AT 100.0 FT F1ACIUS wIT~ NO liT~CSPI 
( FOR pew E R Ii N 0 C I P. E C T I V IT Y C c,., pi 

3C. 40. 5e. to. 10. 80. 90. 100. 11C. 

CO~PUT~D CASPL I1t.9 11~.J 117.7 lC7.f 1~7.~ 1J1.4 107.8 108.3 lC~.9 111.0 

~ANC 

1 
2 
3 
4 
5 
6 
7 
f! 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 

FREClENCY 
51) 
63 
80 

1 CO 
125 
160 
200 
250 
315 
4CO 
500 
631) 
8CO 

lOCO 
1250 
1600 
20CO 
25CO 
~1 ~O 
4100 
S()CO 
f:3 CO 
f!100 

1eoco 
12500 
16JCO 
200eO" 

b-

94.3 
95:.3 
91.3 
~6.3 
t;4. 7 
94.2 
92.1) 
90. 1 
88.2 
86.4 

P4.0 
84.4 

97.6 
91.8 
93.2 
92.0 

82.8 
SO.8 

~ 

FOLOQu-r F.~ 1 

9~.~ 1)2.) IJC.5 
98.2 99.8 98.5 
99.3 9t.O 9t..7 
99.5 Q2.'J 94.7 
95.2 93.5 ~~.8 
93.1 94.2 94.5 
94.5 94.7 94.2 
92.t 91.7 92.7 
90.4 91).2 91.9 
88.9 88.3 90.4 
87.5 Cl1.5 9C.5 
~5.5 at.? 81.0 
85.9 8f-.0 87.4 
86.2 86.1 8~.7 
8~.1 87.3 ~7.3 
94.8 94.3 94.7 
87.9 81.9 8~.4 

92.4 91.1 90.6 
97.1 C;~.8 C;S.3 
90.6 89.9 90.3 
92.5 91.3 92.0 
91.3 89.9 ge.9 
88.5 Bt.8 ee.2 
86.7 q5.2 R5.~ 

83.6 92.1 B2.2 
83.0 83.3 82.6 
89.4 8~.4 8«;.5 

--

lCO.5 
98.8 
';7.2 
<;t.5 
C;7.8 
C;4.7 
94.C; 
'72.7 
<;3.1 
93.6 

87.1 
~1.5 
8t.e 
89.8 

91.7 
89.8 
87.2 
85.6 

82.6 
89.5 

9E.3 
97.0 
91.3 
96.7 
96.3 
95.9 
96.4 
94.1 
94.4 
93.4 
91.1 
88.0 

87.3 
94.8 
85.4 
87.1 
92.3 
8'7.3 
88.8 
87.4 
84.5 
82.4 
7e.4 
82.9 
89.5 

1CO.2 101.5 103.0 1~3.~ I 
100.3 100.0 102.2 102.C i 
se.c 99.5 C;9.1 101.e ~ 
~7.2 97.0 99.0 100.7 
S5.8 9t.5 C;S.9 100.3 
S6.0 96.0 S7.7 98.7 
96.2 97.2 c;e.s 99.0 
S3.9 94.9 96.4 99.4 ~ 
S4.6 93.9 95.7 98~ 
C;2.9 94.3 ~5.4 97.1 
GO.l: 90.8 92.~ 95.5 ! 

E7.7 90.0 92.2 94.0 i , 
89.4 8~.2 ~1.4 92.7 I 
E8.6 88.2 90.6 91.2 I 
E7.3 87.3 eS.3 90.3 i 
E4.t 84.8 €t.9 87.4 ~ 
85.8 84.4 85.6 8t.4 I 

E7.2 Fle.8 <;0.3 C;0.5 . 

EP..1 86.3 8f:.5 85.81 
E5.5 83.1 84.') 83.f: 'I 
86.3 Fl3.7 83.8 83.0 1 
E5.1 82.8 82.3 81.9 
e2.7 79.8 19.7 78.€ ~ 
E1.l 77.8 71.8 77.2 i 
78.3 78.3 78.3 78.3 ] 
82.9 82.~ 82:.9 82.C; 
E9.5 89.5 89.5 89.5 , 

q~ 

.~ 
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·~ ii_PiMA , 

c 
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~---···-'-l 

,s--P'- LOSSLESS DATA 4Llt~lQ.._fJ;lOT PADIVL-__ ~___ j 

QC SEE or W~E=-:.N~G::!-'I~N~E=--_________ -==_-=~_·-_-__ -._·_-·_·--~l 
., _____________ " __ ... ______ . ___ ".eULIt-ABSORBE~.:JNLI;..!...r __ _ 

1 
I 

___________ . _____ JQI)UT._.B~~'~4"_'v_"C<..:.n~N~F_'."__ ____________ . 

ENGINE WITH T4KE OFF FLAPS 
~ 

.... 2 __ ....,3L--_---=:J4L-_ ... __ . __ ..... ___ " J 
1 

--______ C ONF IG\)J:t!_ll~~Z Ox..3~ ____ SP EEll...=.-llZ.!t,. - R PJllt -. -----1 
) 

RELATIVE HUMIOITV = 66.0 PC J . ... _-- - . - --- .. ···--1 TE~PERA!URE = 7~.0 F 
-----------------~-=-~. 

) 

_____ ... ~IL .. !. 
) 

R o. 31. 43. 54. 35. 

) '--___ ---'-'TH'-'-'E=-T_4, e; .J-.--~ 0 .• __ _ 90. 90. 90. ~,-l~O =-=-~-----,----.-----.-~ 
91. ____ .~ ~ ~___ 8_1.~ __ . 6_5. 1 .---."--- .--...... -·-1 ____ ----"zo...-______ J :J 6,. ___ .. 

I 

DIST ANCE 91. 82. A3 • 86. 61. 

____ -J!JtJ/-¢ _ , . .9 •. _. 22. 31 ...... 3~_. ___ ~~ • 
.-~ .. - ..... ,".- _··----··---·1 

! 

) 'TX ~~;E~~::::·-9-9~·::-~;-:-i -:~:~--.-~~~:~---- ---- - -. 1 
) 

) 

) 

23 4000. a5.1 81.7 82.6 82.6 81.5 
2 It 5000. Bit. 7 80. 0 8;,..;1~.:....;8:---:8,.::;;2:..::..-;1_-:81;-• .::...:3~ _________________ -'l!I 

..,----=2=-=5.,.---6' j I) I) •. --8"5:-1--19-;8 8 2 • 6 82. 6 82. 5 
26 800~. 83.9 78.2 81.3 a1.2 eO.6 
27 10000. 85.1 15.8. 80.6 80.5 77.5 
28 .12501). 84.8 73.9 7~.1 18.5 75.1 
29 '1600~. 84.5 75.8 76.8 16.6 74.1 

OASPl 1~3.6 105.1 105.0 106.2 105.0 
. FOLD.OUT l!.M.ME I --------.~--.,-. 
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FOLDOUT FRAME ~ 
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--- -____ '---------~..,~I~~I-.. I-_. __ 'P_'W _______ II!'. 

2 3 4 l 
1 

QCSEE DTW ENGINE 
_______ ~l'UU~-A8snRBER INtET_~_ ". ' 

30')0 FT. RU~~AY erNF. 

--'] 

_____ -=E=N.!..::G~I NL ~I1J1 T A K.E_Of~ ,E!-AP ~ + ____________ . ., _______ • __ _ 

) 

-;rp,:.--t----L-O-S-S-l-E-S-s--i-·R-R- A Y 

I 
pr-Ya vr~- I'~~ DATA AT 100.0 FT R'ioIUS--W--ITH NO ATMOSPHEP~ 

_________ ~~ __ . ___ . _, ______________ . ___ JfO.lLPQWfF ,.~o OI~ECTIVITY CO~PUTA~ 

f#r;IIJr- CtO//1r,t!UNr /'1lc~a,P'/-Io;<Jcr.s - 1 
")-------.\NGL~~ 66-~---90~-- . ,-.----- ---~ 

.----.----~ - I - -
COMPUTED OA~PL 112.3 112.9 

) 

) 

) ------,------ -
______________ ~/OO~~ 

) '------ ----------------------------------.-------iJ 

POLD.OUT. FRAME I 



"_ "".~ .. _. ___ . ___ ......... __ .... __ ......,. ___ T _' ____ ;;;;111 ___ '==�����. !!IIII!II, =_: _,1 .. 
1;--------_._-- - '--'- .. -..... " ... " ---------------

--' ... - -.---

l!----------------.----_ .. _-----. ---- CONF I GURATTONN02~')=3-----------
_. SPEED 2 11~41!. . .BP~ _~_-::-___ _ 

PERCENT SPEED = 81.0 
r.---------"- .. - ..... - -- "'-".-----.'----

i"----:---:---~----... --.. - - .. - - -.. . . ,--_., - -- .-.. -----
lOS S l E S S A R RAY 

--- .- - .. ----.~--.-.-----
FT RADIUS WITH NO ATMOSPHERIC ATTENUATION 

fIL.ANJ2 OIRECTIVITY COMPUTATIONS' -- .,~-- "' .. -.. _-""----_ .... _"-- '"---

t 
~ .. 

i 
L, , , 
l 

r 

.. -- - .. ,.----

---, .. _--

-----_. -.---.".-,.-----.. ~---------------- .------
'---.~ .. ----.-~ ,_.-----.. 
t 

-_.-----------"_._ .. - .•. -- _ ...... -.. _---

---------

._-- ... _' ,"",,-,---_._-------------------

---, -- .. -- .. -.-.•.. ----.... ~ ._--_ .. -"-_. 
__ ~~ __ ~lOO~ ___________________________ _ 

FOLDOUT. FRAME 

I 

I 

I 
j 

1 
1 



itldilllJjlJJliIiii' Ni i§ a a , 
a ----.~-- -- .. -l 

SIX DECIBELS HAVE BEEN SUBTRACTED FRO" THE ORIGINAL DATA • 
_____ -"'Q=( Sf~OTW E'i G(~ ~ . _ . ___ .. __ _ 

eULK-ARSORBER INLET 
1 -------------_. __ .-... - --, 
I 

.. ) 

_____ 3Q'(LEI~_~UNWAV.. CONF.~___ _ ________________ ~. __ .... __ ... ___ _ 
) ENGINE WITH TAKE CFF FLAPS 

r ) 
~ 

l 
t ) I 
! 
! 

~,: =~ ___ q ___ .__ .__<![£'- L (L5.5o LE 505.. .. A R R A. Y 1 
_____ . ____ . _ ~1,.y.o~~_._fi,fNtrDAJLA.LlitO.Jl. FLRAOIUS WITH ~o ATMOSPHERIJ 

(FOR POW ER AND DI REC TI V I TV C O~PUTATI 
! ---------------_._--.-. 

t ) r 
1 
~ 

! 
! ) 

l FREQUENCY 

) 

I 
f~ 
Ii: ,"" ·0 

'<:I 
Z 
I;:: 
,Z 

if .. 
) 'Z 

!,.. 
12 
:1 
'w 
> 
0 

.> <:I .. 
,:i 
(r 

') 

) 

i ) 
I 
t I ) ______ , _________ . 
! r--,.----- -----=---------.--- , .. __ .... _-

------------------------------~---------------------------------------------------. 

.~'.------------~---------------------------~"" ... ,-
FOLD.OU. 



It···· ... 0 ••• ~----__ ~--___ ;: __ 6 ..... mo_.---Iil/IiIII!III_iiilIIII;lIlIaIIIlll!llllllllIIIIIa __ .=_!IIJIIlII1!!lII'-j 

f!'-[--"----- ----.-~.----.- .. ----.. ---,--- -------------- I 
JFROM THE ORIGINAL D4TA. 

~ _ .. ' .. _ . __ .. CQNJI ~UBAI lQ1L ~NO~_!2~0!..:!3~ __ _ 
SPEED = 3124. RP~ 

.... ____ .~BJ;ENT SPEe~O'--_ _==_:::!.8~1.!!....~O _____ _ 

~RADIUS WITK NO ATMOSPHERIC ATTENUATION 
~ AND DIRECTIVITY COMPUTATIONS' 
~! ------_._-- ---_.-
i 
! 

. 
~ •. 1_101.0.108.4 111.9 110.7 109.0 111.2 .... -----------.~ ..... --.----- ') 

17.7 97.5 97.3101.8---9S.-a-99:·3·97.f 
e.7 99.7 98.7 105.3 101.2 ... 98.7 101.1 
~~-5·'·9A·~0-·'·99~-3100.7 1')1.5 99.3 1')3.5 
~.o 98.0 100.3 103.7 101.0 100.7 104.5 ,-.. -~- ---'.- . -~ 

~.B 97.2 99.3 102.8 101.3 99.3 101.7 
6.0 96.0 97.8 99.0 99.8 97.8 101.5 
:3. i--cn:-3-96--:a- 98.8 98.0 97.:3 98;1"-"- I 

~.~ ____ 2.3._) ___ 96.8 99.1 98.?. 97-,2 ... 97.8. _____ -. -. 
------ -----"----

2.0 91.7 93.7 97.1 97.9 95.7 96.7 
hl_.92 .It.._ 93. 7 97 • 5 9 8 • 9 95.7 96. 7 
1.4 90.9 92.2 95.9 96.5 94.0 95.0 

-----.------,----.--- ",:1 

0.4 89.6 91.7 9~-!L ... 9~~.9_~2.~9.3.] 
9.6 88.8 89.9 93.8 95.6 92.6 91.4 
~._fLJ!6.JLJ~9.Q __ 9.~.'. ' .. 93.6_.89.3.~._89.A ___ .L-. ______________ . ____ _ 
5.9 85.4 87.9 91.2 91.7 87.8 A7.5 
&.1 85.1 87.2 90.9 91.4 87.4 81.6 
;;:-684:586;388~ e-- 88-.8-- 8S. t"- 86.8 -"-.. , 
~.2 83.4 85.2 88.0 87.7 84.0 86.4 
".3 84.3 84.6--·87.4·--87~"6-84~4·-'a5·:6--··'··-

L.5 aO!.?_.~!!~8_5 .• 4 84.5 81.0 A3.7 
!.3 80.8 82.8 84.8 84.0 80.8 83.5 
~ .~_.fJ~!<L 8 3. 0 84. 3 8 3. 6 e 1. 1 83 • 3 
!.9 80.4 81.2 82.2 81.7 19.2 81.9 

....... "- ... _-------

.. - -_ .......... _-_ ... _--------_._----_.- ) 

~. 6 79. 9 80.4 80.9 80.6 78. 3 ~ J~.!-4!--_---, ___________________ _ 
~.7 79.7 79.8 80.0 80.2 18.2 81.2 
t.2 77.5 77 ~.4 77 !.6 __ .71~-'_7.6.!..~78_._Ct_._._._. ________________ _ 
).1 75.7 76.1 78.0 16.6 15.0 19.3 
r.2 72.3 73.2 76.6 76.1 76.2 18.3. __ _ 
J.Z--69.4 69~·179.1-79~·119-~ 7--79.6 

'-' --' .Lll\----___ _ 
-----------_._-_. __ .. - --_ ... _---_._ .. _ .. __ .. _------------------

2 



L 

IlUlTilii sa: 501; 

________ ' __ . ___ ., _. ____ -c~.· __ •• _ • __ • _________________ . ___ •.•.. 'I ····l 
...s1'L lOS.S_l~SS._O_~I~ ALlD(L~OQLFAruus .... __________ . _____ ... _~ _____ ._ 

ac SEE OTW ENGINE 

_____ BVt.It.-A.B_SORe EILJ_~l-=E-,-T ____ _ 

____________________________ -=E~GINE WITH TAKE OFF FLAPS 

1 

-----.. ~-- ---- C ONF IGUP~TI g.N_N.<;L~_ ._. 203 s PE_~_9_=._31.24 •. RPM ~ 

TEMPERATURE = 79.0 F RELATIVE HUMIDITY ~ 61.0 PC j 
.... _,, __ c_~< __ "'~ b"'_~ 

SIDC7.~.~r-.BOO~_JoHC~QPHO~EL.::...lOSSLES-~..D.~TA_, __ .~~ __ ------.. ---- -- .. - --- .--- "--1 
i 

R O. 31. 43. 54. 35. 

90. ---- ----- ---,--- .. 
1 

1 
! 

.-------. ----.. -.---~ 

i 

Z 10.~!_~_9J.!_. ___ .~~ 81. 65. 

01 ST ~NCE 91. 82. 83. 86. 61. 

PHI i~ ____ O. 22. 31. 39. 35. -- -;.,I- ~ .... - -

21 2500. 84.0 82.6 83.0 83.7 58.0 
22 3150. 81.0 85.1 85.0 86.3 58.0 
23 4000. 85~82.0 82.3 83.1 58.1 

___ ~2~47-~5~OOO. 85.8 80.9 82.6 83.0 58.3 
25 630~. 86.0 80.3 83.1 83.3 58.5 
26 8~0'. 84.6 78.6 81:6 81.6 58.9 
27 10000. 85.1 76.4 81.2 81.1 59.5 
28 1250 O. 9 50 It 13. 8;.--::1:,...:8=-=.:...;5~_=_1-=-9...!:: • ..:0~..::::6-=-0=-. -=-4 ____ .... : ____ ~_,,__--------._ •• -

__ ...,..2.,...' 9"..."....._1_6_0_0_0._· _--==--=8-=-4-_. 9-=--=c-:1=-=5:-.-=-8~7:::.-:6=-.-=9~1-=-6_._9_-=6=1_. 8::--. __ 'OLOOUX ~~ I 
OASPl 103.9 105.1 105.5 106.6 90.2 

10:1. 

-
____ .. ="""""._ . .,,,.. ... ,.. "''''~, :;'.-.- ,. .......-- .. " .. , '~·I ~ _'.-._ 



r 
~. 

j,----------_. __ ._-------- --.- .. -----_.- _. --------------

l 
:;-~- -_._-_ .. - .. --- --_. 
~ , 
i r- .---- .-.. --------
~ 
~ 

.-.-----~--

--------

b -------------------------------------------------------------------
---------_.-.. -------... -- .--. - - ._-.------ -

'----

-_ ... ---.~ ---. -_._-----_._---~------- .. ---. 

-----------------------. -----

----.-. . _ .... 

I OJ.. 

) 



I 
~ 
\i 

! 
r 
I 
t 

t 
~ ! 
! 

I TiT ----.-'.""'l'!-------'-............... II'!!IiRI~ ____ .s.t ___ ,. 

---DA-T-A-O-F-~ft~~~-_~-S~~~;~_~N-O .-_--4-1.=~-~-.~-~D 1!'4«iS 5 6 7 ------------ ------- -- ---l c --"'----=-- -~, .--. -- '''- ---l 
i OCSEE OTW ENGINE 

_____ .e.yl~~.AASO~AefL INLET ________ _ 
3000 FT. RU~WAY CONF. 
ENGINE WITH T'\K~ __ QfEu t:l~P.s._ 

~qPL LOS S L E S S A R RAY 
j 

rJ.,yjf\/~ pJ.JfiJr--DATA AT 100.0 FT RADIUS·WITH- NO-AT~(JSi:)Hi~'t 
__ .__ (F:OIL~QJo!ER ,~MLDlRECrTIVITY COMPUTAT~ 

~ ) I 
____ e;_~--=-~-=-_ ~~!d4' /1IcttIt)P,J/(J,J4;I" _, ____ ---1 

~ 
: .. 
t.l 
il: ... 
o 

" z 
;:: 
7: 
i 
'" ... z 
'" ~ z 
ffi 
> o 

" '''' ::i 
{I 

ANGt~g, ~O. 90. 1 
-. -- -..--~ --- ,,- -- -._- , -.---. -- -- -." ,--------.- --..... '1 

COMPUTED OASPl 111.7 114.1 1 

, ... _'.--------.- -- - - ---,--- --...----. --'-'-' J 
) ~AND FREQUENCY 

1 25 101.0·103.~.~5 ________________ ~~----------------------------~j 
---.;..2--....... 32 103.9 106.0 J' 

). __ ---'3=--__ -'4,=0 __ .lQ5.4 106~.5"---_~ ______ ._________ ------- _ .. - .. _- 1 

4 50 103. 9 105.7 I 

=~~~~:..;..~= __ -......:-·~;...;-g::;..::-g=__-----H:! iH:~ --'----------1 
B 125 97.2foo.9 ~ 

____ 9~_ 1~<L _ 9~..!.L9r.4 1 
1:> 2)0 91.9 94.4 ----.--------------] 

_~1.~1 _~50 91.4_ J5.l ____ ~____ . J 
12 315 92.3 96.6 . 1 

____ ~1~3----~4~Q~0~ 92.6 96.~1~----------__ --------------__ --__ --------------~ 
14 500 90.7 94.7 J" 

.:--_-.11.5"'-__ 630_ . __ 69.2. 93.7 __ .__________________ _ _____ __ 
f6 800 89.8 92.4 
1 7 1.QgQ_. ___ ~8. ?_ . .91.3=--___ _ 
18 1250 88.4 89.1 
i 9 1600 90.1 89 ~.~l-----------------------------. ____ _ 
20 lJJO 86.1 87.7 
21 2.51)0 8~~8 88.2 __ ------------------------------.-. ---I 
22 3150 94.2 88.8 
23 40~0 91.6 86.2 
24 50-'0 93.4 87.1------· I 
25 6300 91.8 88.3 1 
26 80 00 89. 1 83 .5 '_ ~ 
27 10000 89.6 84.0 ---2:8 125JO 86.3 8f.-a---------------------;-- .---~. 

29 16000 84.6 79.2 

) 103 . 
------------------------.- -----

FOLDOUT FRAME 

---~-----

";,~'- ,. -i%!iii5i: ; ;-;; t . "',#fieibt~,,~~~,_· ;c'.olV_~,,""" ...... .-.~ --' .,- ;., -, .......... ~'"-=:< ., 



I!.-------.----------- --.---~, --.--.. ,---. - .. - ------~- .. ---- ,---------_._----
,6 1 r-='---'--------- ---- -, ... --.. -""-'-', .. --.-.-~------.-. 
t----------------'--- -----. ~--- ---------~-----------

CO~fIGUR~TION NO 203 

I 
1 
I 

A R RAY 

. SpeEO .. . ~ __ ll.2~,J,P.~· __________ _ 
PERCENT SPEED • 

---~-----. -----

~-----

~ 
i 
r-----~-·-· 
, 
L 

.' "_-' -.--- - -.--_. __ ._.,.---'._-

-._ .. --- ---- - .. -.-"" ----.---------

--------- --------.-.~ ". -,,--.. - - -. . .,-' .-.-..... - --. ---' -----_._._----' 

-------_. -----

--,----- ---_._--. 

.---, .... --~----------------------

- ._---'-_.-._--_._--,._----------

---------------- -_._._-------------------------
-----.-- ._--_ .. "' .. _---

---------, ------ .------_.----.-.. _- -------------------------

_._-_._----------=:::---=--:--._----
FOLDOUT FRAME J.. 

~ I 
1 
1 

) 

\ 



iii lilts 

c 
SIX DECIBELS HAVE BEEN SUBTRACTED 

1 ______ QCSEE OTW ENGINE 
BUlK-~BSOR~ER INLET 

)·-----f~~1-Nrr;lf~N~:~E C~=·FLA"S --~~~ -------------- ---~-, 

i 
.-----~-- --~ -- -- -»~~-1 

) ------- ____ " ________ ~ _______ ._~ __ ~~L. L_Q __ SS LI;_~_~~_ .. _A ILR A~ Y J 
ORIGINAL PAGE IS 
"OF pOOft QUAUTY-- riy(}V~~ro~TLf!T--100-.0-FT PADIUS ~IT~ NO ATfo10SPHERIJ 

(FOR "OWER AND DIRECTIVITY CC~PUTAT[' 
~ 

-------------------------------- --.-.--~-, , 
) 
--- 50. __ 60.L_7QL..~_80. ___ ~OL-.100. 110. 120.j 

j 
i 

BAND FREQUP~Cy ___ .__ ' 
1 25 98.~ 90.0 96.3 97.0 97.2 97.7 97.7 98 .. 7 98.2 i04.2·-·99~-·3j 

) __ -----=2"--'-, _----'~.~~ 89.8 95.2 ~I.~~_100.2_9<J.5 ___ ~8._~_!OO.~98. 7 100.2 102.5 lOO.~~ 
3 40 A9.8 98.7 97.1 100.8 101.2 98.3 99.5 98.8 99.3 103.7 101.~ 
4 50 92.7 98.5 99.8 100.2 99.8 97.2 98 .. !_ 97~.ILJ.91.0 104.2 102.3J 

~) 5 63------ 93.2- 97.5 97.3 97.7 95.5 96.3 97.2 97.8 99.8 103.3 102.1' 
w 6 80 94.0 96.5 95.0 94.5 94.0 96.0 96.3 96.0 98.3 101.2 99.8 '0 ______ ~----~~-___ ; 

.~ 7 '100 cf5~.2 .. -92~5-91:5--'-92:-3 92.7 94.0 94.2 94.3--96~-8-- '98.8 99'~3 

:i ) 9 ~L25 _____ , 9.3~O_ 90.5 91.8 93.? __ ~3_~L_9_4.3_~~_"_~ __ 94.0 97.2 98.2100.0J 
:~ 9 160 91.090.492.092.992.7' 93.292.992.994.597.2 98.7j 
f 10 200 89._5 __ 92.2 91.7 91.!l __ ._9~.!~~2~_9_2..!_?_ 92.7 93.7 97.5 98.5~ 
~) 11 250---- 87.4 89.2 88.9 91.0 90.2 92.2 91.9 91.0 92.9 97.0 97.51 
~ 12 315 35.6 88.1 88.1 89.9 90.7 92.2 91.2 89.9 92.7 95.6 96.9j 
~ 13 400 83-~-6-a6:9--8-6~4 .. 88.4 88.8 90.4 90.8 89;9-·90~8-·-94:·S-·96~·41 

I g) 14 ~_ OQ.___ 81 .. ~ 84.8 ____ ~_4..~~ ___ 8~~3 __ J:Hh_L._~L8. 0 86. 6 _~~~ 6_~.9_._ ~ __ 9~ •. 6 _ 93. ~ 
;~ 15 630 80.2 82.5 83.9 85.5 85.2 87.0 86.5 86.5 88.5 92.0 92.~ 
~ 15 8_Q..2. ____ 83~4~.83._~~~8_4.J ___ 8_~.4 86 ... 2 87.7 ~~.!..1_t!5.1.~ 88.1_91._r __ 9~ 

) 17 10JO 84.1 84.0 83.6 85.5 85.1 86.0 85.3 84.8 87.0 90.0 89.3 
18 1250 ~9!2_.86.9 85.4 86.0 84.7 85.4 83.5 83.4 85.5 88.5 88.2 

-----=1-=-9----7176=-0'=0---9:6.8 92.4-·-96~-3- 88.7 87.6 81.1 83.6 84~6-·B5.3-·B8.3 88.9 
) 20 20Q9 ___ ~~~L,!._B8.5 86.786.084.084.081.280.983.085.785.2. 

21 2500 90.5 90 .. 2---89.-8--8-9.5-8-6.-786. 7--8i~3-81.1 33 .• '3-85.0 84.11 
,----"2"-!::2'---,-"'3'-"1,.::::50---2~ .. 1._ 94.5 ~. 95.1_~4.8 91.6 90.3 85.8 .83_.6~4.5_85.0 __ 84.5J 

) 23 4000 92.4 92.8 90.0 91.4 88.0 88.2 83.0 80.7 81.4 82.5 82.21 
24 5000 91.4 92.9 90.!..L-.9.1.9 89.1 88.6 83.3 81.3 8Q_.7. __ ~.1.3_ 81.JJ 
25 6300 90.0 93.0 89.8 91.5 87.8 8A.1 83.3 80.3 80.1 82.1 80.8 

). __ --==-2-=-6_ 8000 87.2 90.9 88.4 89.5 86.0 86.4 81.4 78.7 78.0 78.1 78.2 
27 -Toooc5---86~'4'90-;6---e 1'.9 ---8 8 .4-8~5.1 85.2 eO. 2--11~'2- 76'~ 9---78 .~4 .- 71.6 
28 12500 83.6 87.6 85.8 85.5 81.9 83.3 77.8 73.8 13.6 16.8 16.0 

)--~-~29-=-----=1=--=6::.::.000 82"~i 86.483.0 83.779.9 81.6 75~-5-71.0-10.8---79.5 79.6 

----"""-------------------------------------------_ ..... -
)-------------------_ .. _-----

::---------------------------------------------,.-~-.~---.... 
). FOLDOUT FRA...\tIE I 

<., .. ~ 



• U'ill 

---::---_.-_ ... --- .. --., .... ~---~---
b FRO~ THE ORIGINAL DATA. 
~------,--,--- -- .- --_._----""_. _ . '.'""' ___ C.ONE IGUR4~ION NO 203 

SPEE~ = 3124. RP~ 

i\--------------- ,------.--, PERCENT SPEEO = 81.0 

[lOS S l E S S -A-~-~-:·~·- --... -.---~"< .... 

• 

r--- .-- --"--' --... ." .. - .... - --.-~. -----.--- ._------
~J .. PAQIUS ~Il~ NO AT~OSPHERI~ ATTENUATION 
FER AND DIRECTIVITY CC~PUTATIONS) 
!. ._---- ~ 
f 

l-~QL ___ ~O .. _lOO •... 110. 120. 1'30. 18". 
! 
q 

~07~J_I07.3 109.0 112.4 111.3 109.1 112.6 

i __ .. _ _ _ ._. ______ _ 
197.7 98.7 98.Z 104.2 99.3 9'7~5 96.0 
!lQQ~~_.98. 7 100.Z 102.5 100.8 99.3 1')0.5 

\
99.5 98.8 99.3 103.7 101.0 100.3 104.-' 
98.7 97.8 101.0 104.2 102.3 101.0 105.5 
r97:~9i~ 8--99.8 103.3 10Z.0 100. ~ 1'4.2 
i 96.3 96.0 98.3 101.2 99.8 97.7 103.2 
1 94.Z 94.3 96.8 98.8 99:'3' 9.6.7 101.3--' 
. 94.1 __ 94.Q._97.Z 98.Z 100.0 97.5 100.8 .......... _. 
i 92.9 92.9 94.5 97.2 98.7 96.0 99.5 
L..~2..!..? __ .?2_ •. ? . 93.7 97.5 98.5 96.0 99.2 
: 91.9 91.0 92.9 97.0 97.5 94.0 96.2 
! 91.2 89.9 9Z.7 95.6 96.9 92.9 94.4 

90.8 89. 9 90.8-~94:·8-%~'4-' 92.1 - 93. f 

... _ .. _---
ORIGINAL PAGE IS 
OF PooR QUALITY 

-----_ .. _-- -.-

. 86.~86.~~9.~.,_<!~ ... 6_ 93.8. 89.8 91 •. 6. '_' . __ . _ .. _. __ _ 
86.5 86.5 88.5 92.0 92.3 87.0 89.3 
~L!~._1.._88.1 .. ~l~L_9J . .!.L. 87.1. 89.6 ... ~ __ . ____ . __________ _ 
i 85.3 84.8 87.0 90.0 89.3 84.8 ~8.5 
83.5 83.4 85.5 88.5 88.2 ~l.5 81.4 _________________________________ ___ 
83.b 84·~~85.j- 88.3 88.9 85.1 87.9 

~t~..? ___ 89~~83.!LJ!~ .. 7.~ 85.2 81 .• 0 .. 85.4 
·82.3 81.1 83.3 85.0 84.1 80.3 84.6 
85~~3.6 84.5 85.0 84.5 80.8 85.Q_ ... _~ __ .~ __ .. ______ .. __ . __________ _ 
83.0 80.1 81.4 82.5 82.2 78.7 83.9 
83.3 81.1 80.7. 8J. 3 81.1 __ .78. 3 _~.~! .. 4:.__, _____________________ _ 
83.3 80.3 80.1 82.1 80.8 78.3 83.8 
81.4 78.7 78.078.7 78.2 75.7 81,.9 _._ _ __ ... _______ - _____ _ 
-8·0~2-17___.-2- f6~-9-j8.4 77.6-15.1 82.1 
17.8 73.8 13.6 76.8 16.0 76.1 81.} ___ ._. _______ .. 
75:5 -71.-070.879.5-- 79.6 19.6 81.~ 

--------------_ .. -... --~ ----------------------------~ 

------ ----... -.. - -._-----==--~----:----- ---,-----
FOLDOUT FRAME 2. 

• 
,...-----------_._-------- ~--.------ -.--

, 

-



J__________ _ ______ _ 

) 
31)01) FT. RUNWAY_ CONF.w-______________ ~ ____________ . ...., 

_. ____ J 
),----- ~EADt~G NUM~ERS_= I 
)______ ________ : ONF IGURA T! ON NO = 203 _____ SJ?~EIL.~1808. RP"'___~ 

TE'4PERATURE = 6'3.0 F ~F=lATIVE HU~IOITY = 90.0 PC I -------- ----- --~ - - - ----------------------- ------,-- --------~ 

14 15 16 11 18 __________ ~ __ 

. O_. __ }.l._ ._4~!,_ .54,. ____ 3~ • 

) ____ rHE!~ 9...s_ 90. 90. qO. 90. 'PI' /3() ~ -- ... ------ - -

_1.. _______ _ 116. 91. B6. 81. 6.5 • 

---_ .. -_._-_._---------, 

---'---"-' -,. 

FOLDOUT FRAME I 
-=~~~~~=-~~~--.----

. OASj)l 91.9 91.5 92.4 93.7 90.2 

lA-~::;;"E'H-_;;;;J5jj ttl-":"- T' - - ,- -. __ ~.-::;~:::-,~.:.~==._.:~:::::.-~~_~_.=__. _ --~---..... --.. -, _u~,_~_ .... -.. -

______ 105 

~---



PERCENT SPEED 41.0 ~K 

= 29. ~8 __ .P:t~HG A I'f// .27,2, 

'-,--

------~--.,- ------ .-'----------------------_.-.',,-., 

--------.-----------,--'--"'- .---- ,~, -------,---
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. ....,_~D:ATLr)L,_.830 .. _ SUBSET NO..4Z. ___ REAOINGS . __ 9_~9L.-_l.O. _____ .o __ ~ •.•• 0'" 

L.....J 
-----::+:.1 .~ .. -. --- .. _. - ... - -. --

QC SEE OTW ENGI NE 
I ~l)lK.~Af3S0ReER INLET 

3)00 FT. RUNWAY CQNF. 
) _____ '._. ENGPle.. WI T.H...r~ KE CEE. r:=l~PS 

---- -'--' - . 

I 
'-SPL lOSSlESS ARRA1 

'----- FL-yot/k7(. j7L-AlJC DATA AT-·lO·O.O·_·FTRADIUS WITH NO ATMOSPHEI 

)-_. '-.'. -tf-;..rc;:4,.rtf'" C~~u~Y'H/c;e:~ ANDQJREtTlvtTY COMPUT' 

. __ "'_. _ .. ___ . . ..... ____ .. __ ._ .... _____ l 
.4NGlE 60. 90. 

CO~P~TED OASPl 9A.4 97.8 

) 

-_. __ ._----_.-.... -.. _---

) 

--_ .• __ ._-_._---_.-

---------- -.-.... -

----------l..~ __ ..ifiI 
------- .... ~-. 

--------------- ._-_ ... -.. 
FOLDOUT FRAME I 



I. ¢[ • 

.. -
CONFIGURATION 
SPEED = 1808. 
PERCENT SPEEO 

--------- ------ .- .. -.----.. -.. -. 
OSSlESS A R RAY , 

~ RADIUS WITH NO ATMOSPHERIC ATTENUATION 
R ANP __ DIREC TJVtTY COMPUTATIONS, 

14ft 

NO 203 
RP'f 

ad 

= 47.0 

------, .---------------.. _------ .----- -------- .-.-

I 
l-r -------.-

L 
! r--
~ , 
---------------

, 
-.--~--~.-- --_._-----..- ..,..----

c 

---~------.--.--,,-,------ --_._-" -~--.---

--------" --. 

-----_. __ ... ~-- ------------- -

--_._------------._- --.-,,-

'------------ . 

_--.---__ 1.010 

FOLDOUT FRAME' L 
----------_.- -_._--.---. 

___ f 'tat' 

- _ : i 

-~.-~ ... ~"",-,-~..'.-~-~-~'~--------~-"'""'-~:'""'--""-~~---'" 

I 
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I 

~-~ -, ~.--~~ ~ __ --4 ......... -. _; IIIIICIl'!"",--,..,.-qUI!l;jIiIIIIIII--__ -WIll.il'lliIlZ __ llti.' a1'-__ ,_. 

-.. -.--.---------~--.------ "1 
I)AT~ QF e3Q_. _ SUBSET NO •. _42. READINGS. __ ~ ___ q __ l~ ___ . _____ .. _._._J 

I (] __________ . --.---- . __ .- __ ... __ .J 
SIX DECIBELS HAVE BEEN SU8T~ACTED FRO" THE ORIGINAL DATA. I 

··)------~e~~:A~~~R~~~l~~lET ~---- -.--------- _._-_ •. -·---------l 
_____ .3000 F.r .. RUNWAY CONF.. __ ~ .. __ .. _._.~ ____ _ 

) ENGINE WITH T~KE OFF FLAPS 

),---- ANGlEfo o.~. 30... 40. 

) 

~ ) 

--- -_ ... --- -- - i 

S PL LD-.S-S-L£ s. s. A R R A Yl 
_ DATA AT lOO .. LLET RADIUS. WITH NO ATMOSPHEPJ 

(FOR POWER AND DIRECT(VITY COMPUTAi 
1 

... _-------
50. 

----------_._--_ .... _._.- .. _------------------:--------.jjI 
}--_ .. ------------- __ JQ7. ___ -.-
---_ ....... _---......- -- ... ----. -----~------.--------------- --. 

)----~-----~~~~= 
FOLOOU't F.RAMI-r 

---- ------------------------



¥ .. • 

t-10-----·--~-~~~--~-'-. -.-.. 
t FRON T~E ~R·i~~~A~ D~T~:'~_-~~-- .-'------. '~~F I-~:;~-; I~~- ~~-. 203. __ _ 

~ SPEED = 1808. RP~ 1--.------.--.. ... . -. -PERCENT SPEED 
~ 
l .- .-. -_._-..... _--

47.0 

_.- .. -- ... ----_._--------
i 
L.CL~5.._ L£ S. S A R R A- Y. .• _ .. ___ • ____ . __ .. 

~ RADIUS. WITH NO ATMOSPHEPJC ATTENUATI~~. :'GINAl PAGE, 
iER AND DIRECTIVITY COMPUTATIONS' PoOR QUAl,r: 
L._ "' __ '-'_0' __ . _ •. - .-. - .. -.'-... • • .•• - ..•• _." 

r 
~ 80 .... __ 90. 100. 110. 1 ?O. 131). 1 !30. 
, 
• 
L<12.5 .93.3' 93.2 93.2 93.5 92.7 94.2 , 

185.7 87.5 83;7-83'~-5-' 84.8 81.8- 86.5 
~3.5 84.0 84.0 81.8 80.8 81.8 84.~ 
~2.8 82.0 81.5 82.2 83.5 83.2 82.8 
~4.0 .. _ 85.7 . 87.3. 87.0 35., 84.2 84.2 
~3.2 84.0 83.0 84.3 84.8 82.1 ~5.3 
!80.8 ~9~J. ___ 82 •. ~. 82 .• 2. __ 81._~ ... 79 •. 5_ 85.? ____ . ___ . ________ .. 
77.8 77.8 81.2 80.2 78.8 78.0 ~2.8 
17._8_17.8 __ 79.8.79.5 80.3 80.5 79.5 
76.0 76.9 76.0 78.4 78.7 78.4 77.9 
77 1 0.. .. 71.7 .. _ 71.2 __ 78.4 79.7 80.9 78.1 .. _~ ... 
76.5 11.5 71.9 78.2 79.0 19.1 78.0 
75 ___ LJ,2!..l __ .1l?!~. __ 76.6 76.1. .. 71..! _ _ .75._~ ___ m_. ____ _ 
71.7 71.9 73.2 13.1 76.1 16.9 12.6 
~9.8 69.3 11.6 13 .l~ 14. t 73 • .4_ 12.5 . ~ .... ____ .. __ .... 
69.0 69.1 10.0 11.8 72.8 72.8 10.8 
!,5 .. .i.._J4.q, 73 ... 2_._.15.2 7I.} 76.4 74.5 
70.1 69.4 10.1 11.6 74.1 74.4 72.1 
&8.1 68.8 69.3 71.1 73.5 74.5 70.6 
&8;7- 68-'-~68.cj--70-~4 --il:-i- ~·72;5- 68.9 
~ 5 .!...~__ 64. 1 66. 6 61 • 8 6 8. 1 6 8 • 9 .. 6 7 ~ ~ .. _ .. __ . _. 
~4.9 64.1 66.2 61.4 68.7 68.1 67.1 
~4~~~ •. 5_, 65.0 66.5~ 61.5 61.2 66.7 
~4.1 62.9 64.6 65.8. 61.3 66.4 66.6 
~~!.L~.!...L.~§.~_?_. 66.8 68.0 61.5 67!.5 ___ , _______ ,, _____ . ______ . __ ... 
~9.2 68.9 69.~ 10.5 12.2 71.2 71.5 
rO.1 68.2 68.3 69.3. 70.0 68.5 68 .• 1 
'6.8~"~64.5 64.5 66.4 67.4 66.1 67.8 
~3.9 64.1 66.2 69.~ 70.9 70.0 73.9 
~~3-58.3·~ 60.5 64.0 66.·2-"65·;6-"70~3·----·--·---'··--·-·--------··· 

... T '" 

'-'-'" ..... ~~-~ -. '. ,,, 

'-ITZwrt"'mat' ,,- !F".=+~trtitJtJZ'!frm-,i'i!-~--'-_ ... ~ .. L--~ .. ..u:....:..--~~--.I"~...:d~-~-' 
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O_--"';£""""~~ ___ LOSSlESSOATA __ AT 100 FOOT RADIU~ __ ~ ____ .. _______ .____ _ ___ • j 

__________ ._. __ . ___ .QCSEF: OTW ENGINE~ •. ___________ , .• __ . _.-~ 

3 

-) ____ , ___ BULK-ABSORBER INLET_ .~_ ...... , __ ,__ ! 

ORIGINAL PAGE'S 
Of pOOR QUAL,TI·- -~ 

30~0 FT. PUNWAY CO~'FL _____ . _____ .. _. _' ... _, 

ENGI~E WITH TAl(e_Q!Ul,!~S _____ ... __ , __ _ 

)----- READING NUM~ERS = 

-----~ 
CONFIGURATION NO =,,203_. __ . S~EED =3600. RPM 

) 
TE~PERATURE =-_ 6B.0 F 

)_S!Q.8?1/lfl ~8'" BOO~ MICROPHONES - LOSSLESS DATA ___ . ____ . 

MIC • 14 15 16 11 18 
) 

p 9· 31. 43. 54. _.-.-...... _,. 35. . .. _._. _______ ~ .. ____ . ___ ., __ ''''0 I 

) TH_~T t-"S 90. 90. 90. 90. 'Jtl.1),() _ ___ , __ .. 

i 

~ ~ 
~ 

I 
G 
t 
c 

I " 
! ! 

i 
i I ~ 

I i I ... 

I 
~ 
z 
« .., 
> 
0 
, " 
'" I ~ i 

! 
! 

l 106. 91. ~6. 81. 
) 

65. ____ .. _ .. _ .. ___ .. ____ , .. __ ... ___ , 

8}!_ 8~.! ___ 6,!.!.- .. ___ ' .. _ 

), ____ , _~H~ ,_ .. O. __ ~ 22. 31. 39. 35. _______ ..... ____~'_j 
______ l.~"-OE~ ___ FP EQ . . j 

) ~ ~~.: __ .:~:.~ __ :~:~_ :::~ 1~~:~ :i:;._ ... __ ----· - ~-- .. - "'1 
) ____ ;_. __ ." ;g:~;:! ~::: 1b~:: 16~:~ ~;:~ _. ___ .. ·~=_-~.~_~~_~-.-~"l 
) __ --=io.- ~~:. 1ci~:~ 16~:~ i~~:~ ~g~:~ 1~~:~ ________________ ..... ~ ______ ... ] 

~ ~~~: .!6t_~_i~~:~ ~6~:: ~g!:~ ~g~:~-- --w----J
1 ~ 160. 96.2 97.8101.9102.1 99.7 

) ___ ,lO __ 100! __ . ___ 96 •. 7 99.3 99.9 100.2 190.7 ___ .. ____ _ 

:~ jf~;: __ :::~ ~::~ ig~:: ~gi: ~ 1~~:~ .. -------.-.--. 1 
'l,,!'! :------.. -.. -'. ~::..=~:;-:-..~g~-- mI-!U ~~m ~~mg }----.. ---- ,-- ,~-- ... -. ,--,-----1 

17' 100tl. 94.3 97.4 98.0 98.8 96.3 ---I 
iI 18 __ 125?L 93.3 96.9 98.5 99.3 94.3 ______ .___ "' __ .'_"_ 
t) 19 1600. 95.4 96.0 91.1 96.9 92.9 
, 20: 2000. 91.9 95.0 96.1 95.9 91-=-.-=-4 ________________ ~ 

21. 21500. 90.0 93.1 -95:6'- 94.5--89.9 
) __ 22: 315,). 89.1 91.1 93.2 92.6 a9.0 

23; 4000. 88.7 89.3' 92~~ 92.2 88.6 
__ -=-2=~ __ 5000. 88.988.5 90.6 90.9 __ 88 •. 7 

) 25 6300~---88. 3 86.8 88.9 89.1 89.5 
------_." -, ._--- .. -. 

__ --:2:-.;6=---=-801) o. ]~ ! 8 ___ 8} • 2_._8r~ _~... 88.2 86.3 
27 10000. 81.2 80.5 86.187.0---80.8-

} __ ..::..28 12 5_0~~ ___ ,~\7.~_.-11~ t. 82.7 __ 84.2 79.3 
29 16000. ~6.9 73.8 81.6 82.0 80.2 

-------- -- .--- ----,-

FOLOOU'I F~ I .. /0 
OASPL 

. _. - - - ---'>---.---~ .. --...- -~--< ... ---' ...... -......... ---, ..... --,~ ---
L.· IfiIlvllIiiIv.'· • .. isiiolo>&.a.'::ti:::"';-'~_'. _______ ... -.. ~_F4""'Ti-m--.. IT ..... z z_n .... 7_-· .... CfJ __ rLr~~ __ · .-i" _ ... ..,.,-'J!!It_, .. __ "'~':£t"..J!!"~ !SJZteA7 •. :;&:::;... •. _... ,.~U'- .:1-8.3_ .L . .. _:l&.~"t':1.:_., .............. , -, --
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k£»E EO = 36.QO.RP M 
I t. HU~(QIJJ_.: _8~ .~1!..f;._ 
'J t . r .. 
~ r-' -- -'--' 
! r -----------. _. -- .. --- ... .o-

f , r--
L __ ._. . .. _~ .. ~_ ..... -,.._.~ __ ~ ~-_. 
i 

PERCENT SPEED 

.. -.------_. _.. _.' -.. -..• ,'" 

i 
--~-- --.--~.-'-.--,,----.. _. 

-------~-- ,_ ... -- .. ~ ~..,~-_.- -~-, 

.-------.--. ---, '-'"'''''' 

.-_._. __ ._-----

.... _ .... _ .. _-, 

._ .. _ /2/1~.,S--I1'~ :/8~rZJ(./A!/,v~. _.,. -JfPlO/l'-"v G~/AJG--AJ(.);,.JY 

95.0 -H~ /'7.17 

ORIGINAL PAGE IS. _ 
OF POOR QUALITY 

.,.7;;/ 

---------------_. __ ... _--- ----, .. -

_____ ..t.s..._'t~ __ ~ 

-_._--------_.- -,--.--~--------
:F~ I ~ ____ . ._. FOLlioui F~ A.--
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Q ", .. --. lJiIi!lj £ ! a a , 
1 0_-~==O __ A_J_.L_Q_E __ 8_3_0 .. ' ._S~8S_ E~_NO~ ____ ~3 • __ :_::D_I_NC_S_ .. ___ l_l_.~=_._ L-__ -_K_._--_-_~._ .. _" ._~~.-~~~ -. __ '_~_-J 

)----
QCSEE OTW ENGI~E 
8V.l-~ -:~ eC;OR BER.I Nl ET 
3000 FT. ~UNWAV CONF. 

_____ E!!GIltE WITH TAKE OFF FLAPS 

-------- ---_ .. ---_.,. - ... --

.-.-.----- -- -.. -._---- ._- -. 

---~---

lOS S l E S S A R R A V 
)-----

. F)..,Yovn ,4~ DATA AT--IOO~()- -FT-;UO[US WITH NO AT"'OSPHE~i 
__ tfOft._POW e.!LM~Q[)1 REC T I V lTV C O~PUT A~ 

1 

) 

) 

) --------_.- ----

) 
---...... ----, 

) ._----,----_. --.--
- ---,-,._--------------------------- ..•. -- . ----- , 

I 

'" 

) FO~POUT ,RAMIi..i _ _______ _ 

lj ----------------------------------------------------------------------



10------.,,- ----- --- -----.---- -"--

~------------.----.---.--... >--~-
S L E S S A R RAY 

~.-

.OIU. SW .. IT .. H NO A.T"'.OSPHEPIC ATTE~UATION 
~NQ PP~ECJ JV ITY C O~PUT AT IONS' 

@i!---J--------.---.. -.-
! 

I 
1 
~ 

r
~ , 
t r··-----· ---.... -- "--
~ -._.- .---

w: --

CONFIGURATIO~ NO 203 
_SPEED = 3600. RPM. 

PERCENT SPEEO = 95.0 

. : 

-------4I~Qq~------------, ... --.--· -----.----------
__________________ . ____ IOUlQUl: ~ ~ 

. 

) 

) 

) 

-_.-::;::--::..----.. -...... --------.~ .. ~:---.. ---

c 

1 



..... .,",,~i~;U~_ .i = a _ 2 tU , 
I 
i 

--"---' 
-1 

SIX DECIBELS HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. 1 
} QCSEE OTW E~GINE _____ ~~~~-:~: 0: ~:A ~Ni ~F. . __ ~ __ ~-. __ -~-~-__ -_~_.-~~. -_.-_-_.-.. -.. ~._~~~-.-. ... .. -1 

) 

) 

ENGINE WITH T~KE OFF FLAPS 
._- '--"' ......... ~----, _ .. _---- ------.. .. ------j 

. -. __ ~ I? ~_ ,L.QS .. S L E S, S, A R R A 1 

~r DATA AT lOO •. ~f_I. RADIUS WI. TH NO ATMOSPHEJ 
(FOR POWER AND DIRECTIVITY COMPUTl 

1 
'1' 

40. 50. 

_~C=0!1PUJED OASPL 101.5 110.Z 111.8 111.7 11Z.Z 1L2.8_l13~3 114.3 11S.7 116.5 III 
) 

BAND FREQUENCY 
1 25---91.S--(f6'~O-'98.-j--99'.O-99-:5-98. a 100.5 i03':O-Q9;S---- 99~O -10~ 

) Z 3Z 93.5 91.0 10Z.5 10'.5 105.0 1)3.5 101.5 103.0 10Z.0 105.0.10~ 
3- 40 96.5100.5105.0 102.5102.0103.0 103.S 103.0 104.5 106.0 10~ 
4 50 91.5 10Z.5 114.0 104.5 10Z.0 1~1.0 103.0 103.0 106.5 101.5 10~ 

~ )-----5-··· 63 Q8.(fl01.5 102.5 101.0 99.5 1Jo.s--i03.0 103.0 106.0 106.0 10~ 

~ ~ l~g . ___ .~:~g_1g~~;-, -::~a ,~=:g .. ~~:g-i8-g:},-tg-~:~ ~~~:~--tgr:g---~g~-;g,{g~ 
1 ) e 125. _9.1~Q. 95.~_ 91.0 98.0 100.5 99.Q. 100.5 103~q 105.Q 105.0 10~ 
~ 9 160 96.0 95.0 ')6.5 98.5 <H. 5 99.0 100.S 101.0 103.5 103.5 10~ 
;: 1 0 Z 00 95. 0 91 .0 96 • 0 97 .0 91 • 5 9 8 • 0 98 • 5 100 • 5 1 0 Z • 0 104. 0 1071 
§ )-~. 11 250 9Z.0 95.0 95.5 96.0 9-7~5--9-8.-0- 98.5'100.5 102.5 105.0 10l 
I 12 315 9Z.1 94.6 ')5.1 96.1 98.1 99.1 99.1 100.6 101.6 103.6 10~ 
'i~ 13 400 91.1" 94.1-~95-~6-- 95·~.6 ~ 96:6-~q8a~97.6 l04~;lt64~i--t04~i~'·16~ 

i~ l ____ lit 500 90.1 92.1 ')~.1 96.6 98.6. 9.1.1._38.,~~.100.1 10Z.1,103.1 101 
~ 15 630 89.2 91.7 ')3.2 93.2 95.2 98.2 95.7 91.1 98.2 100.1 10, 
~ 16 80088.7 94.2 g4.2 94.Z 96.2 91.1 96.1 99.2101.2 99.110: 

) 17 1'00 85.890.892.895.8 96.3 9-i~-8-·-96:3"9i:a"98.3 98.89 
18 1250 84.8 89.8 90.8 ')0.8 ')4.8 98.3 97.3 96.3 96.8 97.8 9 
19 1600 86:9-' 89.4 9Z.490.9- -93.4-Cr6~4----qit~9-5.9 96~-4"96.1t 9 

) 20 2000 83.4 81.9 89.9 90.4 93.4 98.0 97.0 93.9 95.4 95.9 9_ 
-~'2f"-- 2500 82.6 8~.1 89.1 90.1 90'-5--'96~595.'6-94:-6-94:5--94~"6-91 

22 3150 82.2 85.1 ')0.2 91.2 88.2 94.2 94.7 92.2 92.2 93.2 9j 
)---z'3- -4000 80.9 84.4 88.4 90.9 8'6.99-2.9--92-:9 89:9-~ 91.4 90.9-- 9Q 

21t 5000 80.3 83.3 85.8 81.8 86.8 91.8 90.8 88.8 90.3 89.3 8. 
25 63'ijO---- 18;8'-"8j~j--84~3-'86:3 -S4. 8 89.3 88:-8-87:-889.3--8'8.4 8 

) 26 8000 76.1 19.7 81.7 83.Z 82.Z 86.1 86.2 85.2 87.2 86.7 8 
27 100i)0'--'-15;r- 18.5 19.5 80.5 81.0' 85.0--83.5-'83~--S-8S.-5·86~ 1.'- 8 
28 12500 15.8 75.7 16.2 1!.2 18-.1 8Z.1 80 •. 6 80.1 83.1 84.1 8 

T---Z9--f6000---" 79.379."3'79.2 79.0---79~O~-80';3-~-Y--78~8···80.2 , .. 82.8 8-

---------------.-.. _-
______ l ilL .. ,., 

... ------.. _-------------------- -----' 

ow.oUT. FRAItfi , 
___ .....L-_________________ ._ ... _ -- - _____________ _ 



.... s; , $ . ' 
, ____ __'__ • __ ~_. __ ,. _ 7 

D FROM THE ORIGINAL DATA. 
CO~FIGURATIO~ ~O 203, 
SpEED = 3600. RP~ 

~__ _ -=_~ ~~ ~ __ ~:=~_ =~~ __ -= ______ ~ __ . ~: __ = :-ERC~~~_~P :~~__ _ 2_ 

~LQ_ S, S L E S_ 5.,. A R RAY 
! 

LET RADIUS WITH NO AT MOSPHER Ie ATTENUATION 
tWER AND DIRECTIVITY COMPUTATIONS' r r-- ---- -.. -
L,801L. ___ 90.. 100. 110 •. 120. 130. 180, 
fr, 

'-
1113.3 114.3 115.7 116.5 111.5 116.8 121.2 . 
! ' 

I fIoo. 5103:0-99~'5-'- 99'~O -1"03.5 103.0 1')2-.-0'" ---"--"---' 
\).01.5 103.0 102.0.105.0.102.5 105.5 106.5 
\103.5 103.0 104.5 106.0 105.5 108.5 111.0 
l03.0 103.0 106.S 101.5 106.5 107.5 115.0 
~03.0 103.Q 106.0 106.0 106.5 107.5 114.0 
~02.0 102.5 104.S 103.0 101.0 106.0 113.0 

95.0 

ORIGINAL PAGe: IS 
,,-OF POOR QUALrTY 

~01.5 locf~-5-16f.(fl03·;0-Ios~-o'-rf'-3-:·5-"-li6~o------·"-- ,'--' --" 
lpO.5 103~O 105.Q.10S.0 106.0 105.5 108.5 
100.5 101.0 103.S 103.5 104.0 103.5 103.5 
,-98.5.100.S 102.0 104.0 107.0103.5 105.' 
98.5 100.5 102.S 105.0 107.0 102.0 104.0 
99.1 100.6 101.6 103.6 105.6 101.6 102.6 
-~n.6 104-;lt64;1-·164:i-·106.6-iol~·6·101.i ----~,- ---" 
_98.6190.1 102.t 103.1 104.1 101.6 1".6 
95.1 97.7 98.2 100.7 100.2 98.7 99.2 
96.7 99.2 101.2 99.7 100.2 99.7 99.2 
-96~3·97. 8" 98~j 98.8 98.3 96.8 98.8 
~.3 96.3 96.8 91.8 96.8 95.8 98.3 
94.4 95.9 96;4'"96':;;- 96.4--·-94".4--'cn':t.-
97.0 93.9 95.4 95.9 94.4 93.4 96.9 
95.6-9"it;6 94:S-94 ~6-9-3~ 1 91.5 96.6 
94.7 92.2 92.2 93.2 91.7 90.2 95.2 
9i:-9- 89;9--- 9i~'4 . 90'~9-- 90~-4---8·7.-9~94~-4-"-----" . 
90.8 88.8 90.3 89.3 89.3 86.3 92.8 

: 2 

88:8-87:-8- 89~"3- 88.'4"" 88.3"- 86.-4- 91.8'" ,--.-----".--'---------.-~-" .. --. -_. ----

~6.2 85.2 81.2 86.1 86.2 84.2 ~9.2 
8:f.583~-5-8·5~-5-86·~C 84."---82.0 - 8cf~I-·~--'----- '. 

J , 
j 

I 
\ 

! 

80.6 80.1 83.1 84.1 82.6 80.1 81.1 
79~3·"-7(r~8·-80.2 82.8 132.4 19.4 86.9 

... -~ ----.... ) 
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----- ---,------'--,_._--

'--- "- .. _--- --------..-'"' .<-------.- -. "- --~----.--~-
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[; ..• -:!~ .... ~~~, !;~-~-,,:.~~:~-"-.,--=------.... ,~-.~--.,,'" :,~_....._.. __ ~::.._:=:~=_~_:_:::::_:_-:--J.:._:~.~~_.':"" ..i~"....,._ .Si..---...__· .... ··.. ,,,," ._-
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~9 93.1 95.4 97.7 08.9 91.2 92.7 
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90.9 
92.2 
90.7 

P6.1 
84.8 
84.7 

95.7 
80.6 
70.2 
AO.l 
77.4 
76.9 
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[7':-5 -- 7 8. :3 8 d • 5 79 • 5 B 0 • 2 
i8.2 7A.J 79.7 79.5 81.2 
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;3 • 9 "74.. 6 73.6 74.4 7 i. 6 
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El.2 75.1 76.9 16.1 7 0 .4 
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51 X rECrflF?lS HIIVF AEEN SU~T~ ACTED F~O\1j THE OR IGINAl D .• rA. '" 
, ______ ~Q~C-lSc!ooE"'"E~O.IlLE~r.I "~ __ . 
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~6.2 05.2 83.7 90.2 8~1 1 25 q 2. ') 8 C; • 7 ~ R. ') B g. 5 88. 3 A 5. 8 _ ~ c 

) 2 3L ____ ~~B.--31-~L~·g C;~.~ __ 86..2~ __ 8 5_~ahO"___.-'-~4~~2_. 81!L7.J2 .• _6 .. 90.Q 89j 
~ 40 32.2 8~.~ q4.7 87.2 ~~.~ 81.2 q1.8 81.7 82.7 88.7 89l 

) 
4 5') _____ 13.~!~. _.p 5 .• q __ ~5 .. 2.. ___ 84.13.. __ Po ~. 3 ~ 2. '5 84..3 84._Q....-.8.5.3 8 9_. e~fu 
5 63 14.5 p".9'l2.7 80.7 PO.8 7~.7 '32.381.') 81.0 ~7.8 86j 
S 30 32.~ 78.R 7R.3 7R.q ~O.O 79.0 79.2 7R.) 80.0 _lL6.~~~ 
1 100 8~.3 90.3 30.8 92.J 7q.8 8J.S 79.5 80.2 79.0 84.0 81l 

) . ___ ....:~.:::.· __ --!125 q'L1~' _7Jl.J_~80~~. ___ q_·J.~:L---1B.:J 77.7 77.2 77.3 77.7 81.0 79..J 

) 

i 
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q 160 77.7 7~.7 72.7 7f.2 ~6.2 76.0 75.9 75.J 76.5 78.4 76. 
°10 :2 ~_O __ ._.1.~:.1L IF/. "_. __ 7.Jt~_1)_77 .~ 77. 5 76. 9 77.9 77. 2 79. 5. __ 1J.~ 2 __ 7.6J 
11 250 77.7 16.5 76.4 76.2 76.7 77.5 76.7 77.0 79.5 76.9 75J 
12 31~ 76.1 76.2 76.1 76.1 7f.2 76.6 74.6 75.4 7~.7 74.4 72J 
13 41J 12.474.173.1 72.q 7 4 .374.673.873.175.4 74.3--'7iJ 

) 

') 

14 500 7~.1 7q.6 70.f) 71.0 71.671.170.1 70.3_7l._6 __ .1J.l 7Q~ 
15 630 71.7 72.~ 70.9 71.4 70.4 70.2 68.5 69.2 69.4 71.9 701 
16 80,) ~n •. B 134.1 91.4 ql).8 81.3 76.6 72.4 73.1 72.9 76.3 76. 
17 1 t))') 'P,".5 78.,) 75.3 75.074.671.769.268.8 69.5 74.774~ 
18 125J Al.1 77.4 75.4 74. 0 72.1 70.2 68.2 68.2 68.2 75.4 74J 
19 161a·~S.0 e2.S ~o.o 7~.6 7';.672.568.5 66.8 6·~6--·72~5·-·74.j 
20 2,)1~ 81.4 7 R .7 76.2 74.2 7~.6 68.7 65.4 64.4 65.1 69.2 70~ 
21 2500 q1.5 81.5 79./) 75.R 71.8 68.8 65.0 65.0 64.7 69.5 73~ 
22 3 1 5 I) ~ o. 2 8 Q..!':- .,. B. '3 75 .• 2 70. ~ ~ 7. 8 63. 8 6 3. 3 ~ ~ 't 8 6 9 .~~-I 0 ~ 
23 4J10 31.6 RO.3 77.6 75.6 ~O.9 67.8 63.8 63.1 63.8 68.8 71~ 
24 5'~~ ~9.0 @0.2 77.4 76.4 72.2 69.4 64.9 64.5 6~.7 70.2 71~ 
25 63)0 q7.8 85.2 31.7 84.3 77 .9 74.4 67.6 67.1 66.8 74.515:-; 
26 8010 ~~.9 89.4 ~6.7 ~3.6 81.3 79.1 67.5 67.4 64.270;1 70~ 
27 100'10 19.6 81 •. 3 81.4 83.6 81.4 76.5 65 •. 6 63.9 62.0:6ff~4-·~67~ 
28 12510 76.13 7~.2 73.375.0 71.7 68.1 62.8. 6r~5 61.9 79.0_·_7J~ .• i 
29 16000 g1.9 ~"'.2 72.7 74.6 69.4 67.0 59.8 59.6 59.6 ~9.8 69. ) 

L ~; ):....... ______ ~ __ ~.,--_~_---------
t. I 

,. r----~------------------------------------------~~----------~--~ 
J I 
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.----------- ------------------

~. 2 7A.) 80 .. 0 __ IL6._!JL.J~2.3. __ ~3.5 .. _8~.5 _____ --______________________ _ 
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~~ 7 7 • 3 77 • 7 8 1 • 0 r9.~ .. z... 19. 5 8 2 • 7 
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' .. 9 11. 2 19. 5 77_~2. __ 1}:}. 2 79.7 .. ~O. 9 
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I. 1 7q.!..1..-.l.1.._~ . .13.1 70.5 12.1 74.5 __ .. __ . __ . ______________________________ _ 
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dCSEE rTW E~GINE 
1:.-, _____ ...!.~;:.2.I,)L!L.A~. ~C~ o,£..;F,--J~tLrr __ , __ _ 

3,) 00 FT. Q, IJNWA vr C~IF. 
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CQ~PUTED OASPl 11R.3 120.2 
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--,----------------- -----------,._-_ .... ' ..... _'" 
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92.9 94.8 
92 ... ~_ 9~~a._ 
90.8 °3. \) 
813.5 q 2.1 

24 50~O a9.8 88.7 89.8 
89.6 91.5 25 63JO 89.7 j 
85.1 qq.3 26 811)0 84.6 --, 
84.1 ~q.2 2-7 10000 R5.q 1 
81.8 91.1 
83.9 <:;3.9 

28 1 2500 82. I) . ~------,-- 1 
,~-_2=-9~-.=;1...=.6.::.0...::)=O !B .~8~_"_=__.::.. __ ..::....::.._'_ ________________ ...... -1 
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) (FO~ DCWER AND DIRECTIVITY CO~PUTATl 

""'-'--'-' '" -~ 
) .. AtLGL E., g,-:) .. 

BAN!) FREQUENCV 
1 2~ 96.9 101.4 1')1. 4 1')3.4- 1J2.1 D3.~ 104.5 l04.f 104:s-r6f:4105.1 
2 32 lOO.L\0.~.~~,.101!-~_1'l4.~ 11)6. 4 104~.l.Q~.2..._t04_~~. 105.4 105,.3. lOC?~ 
1 40 111.6 lO~.5 IfJ'3.5 104.;) 1:l5.1? lr)3.0 IJ4.0 101.0 109.0 107.8112.; 
4 50 Ii 4_._LJ_O ~_. 6 1 ') 5._~_J,O 5.!_~_J ,)4. 0 1 ') 3!_1_LOJ~.d l.Q_9 ._0 __ 1.09. L 1.9~.!.;_tL5_~ 
5 " 3 1 0 2. 9 1 0 4 • 4 1 ') 3 • 9 1 0 1 • '5 1 0 2. 0 1 0 3. 8 1 0 5. 8 1 0 6 • 4 1 0 B • 3 1 05 • 5 11 '5 .~ 
6 80 101.3 102.1 99.9 lO).~ 104.4 1')4.5 10~.8 105.8 106.5 100.6 114~ 
1 111') ~A.3 96.R q~.0 102.5 1:)4.5 1:)2.8 102.8 102.4 102.3 95.3 110.1 

'_1 __ --:.q_ .J2~_,9.~.~ __ ,9I .• Q._ll.2_.J_1.1J 2.L9 .. J.9.f .• 0 11) 2.5 102.9 10 2.2_1._01 "'~ ___ ~!+. Q1'J_~~ 

) 

9 160 95.6 9~.R 99. q 9R.l 99. 4 100.8 101.5 101.3 100.9 91.0.1J3. i 

___ .... 1 ...... o __ ,_?-"lQ~ ___ 24!1_"._9?J __ .. 9.~.!5". 9~~O __ 2~,-LJL9_t-!L..LOJ.3 101 ... fLI01.3 . 92.1 102~1 
) 11 25:J q2.9 94.8 95.7 91."': 97.9 9R.9 99.1 100.1 98.4 91.4 99.1 

12 315 03~6 95.3 a6.~ 96.q 9 7 .q 9~.4 99.4 98.3 91.8 90.6 9a.l 
13400 'H.3 9!:).2 95.C; 95.5 95. Q· 91.6 99.2 91.7 97.1 90';O-Qa., 
14 5:10 9"~_5'2",,5_9; •. L_<!~2 ~.1 96.7 97!.,7 96.2 C;5.1 88.4 95.~ 
15 630 ;'39.9 92.2 93.1 93.<:) 04.9 95.5 95.9 94.9 94:7'87.9- 95":] . , 
16 'no 'H.6 91~7 __ "92 ... ? ___ 93~!3~_.1 95.2 9'5.2 94~.~_~9p-..t;,_,88.6 94.1 
11 1:)10 ---90-:4 91.5 91.2 92.2 9~.3 94.7 04.4 93.0 92.9 89.8 94~1 

) 

1~ 12~O 98~1 91.5 90.3 92.0 92.1 93.1 92.7 91.1 91.3 8~.2 9~J 
1 9 16 .) ) ~ 6; 5-- 8 0 ~ 4-- --~ I'). 5--9r;-; 0 91 • 9 92. 5 91 .4 9 1 • 1 90.4 89 • 3 9 5;1 

), 20 21)00 q4.8 88.5 ~~.~ ~Q.1 91.0 91.6 90.4 89.6 88.4 88.0 92., 
21 2cfoo 88.0 86.6.~8.1 88.6 90.2 90.6 8~.5 88.5--87.2---96:'5-9"1.; 
22 3150 a~.9 8'5.5 q6.r; R1.6 ee.6 89.2 87.4 87.1 85.9 85.6 90.!1 

) 23 4030---~Z:9--'8''4~j·-8·5. q 86.-1- 1=17.4 A 9.4 96.1 86 •. 3 85~2-·84-. i--s'c;;i 
1 

24 51'0 Al.6 e3.5 R4.6 8~.~ 86.0 ~7.0 ~5.1 85.1 84.9 83.9 ~8~ 
2 t; 6 3 o~ 7 9. 2 82 • 1 8 3. 2 84. 2 P. '= • 3 B 5. 8 B 4.2 84. 2 8:3 • 1 82 .6 if e .~ 

) 26 8000 71.2 79.2 ~O_.!L ~1.1 A2.~ 8~.4 Pl.4 82.2 81.8 80.1 85.) 

----f:--iY~gg·---~;:f'~~! -: ~ ~ ~: ~ ~; :~-~: ~ ~ ~: ~ ~~ : ! ~ ~ : ;-~~: ; .. -~~ : ~--. ~-;-j 
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____________ • ______ "' ___ .. _"' ___ ~ CO~,F (r,!J~Ar_I!)~ N..Q.-.l.Q}, _________ _ 

SPEED = 3650. RP~ 
r------------------,---,,--,-" ~~'IC ~~'t_~PEe.O __ ______=_ 9,..:.~~.~0----- ____ _ 
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--,.-, .. --~~.'~.------------
.5 104.3 104.5 102.4 105.~ 106.8 11JS.3 
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---~ --~ ------
.0 107.0 109.0 107.8 112.0 113.9 113.1 
:.0_ 10~~1j)_9.~L 108. 5 115~ :3 .. JJ 6. Qll_4!q_.~ __ .,._,_" , . .,_ ~ __ . 
~8 106.4 10~.3 105.5 115.0 116.8 1t7.6 ) 

.8 105.8 106.5 100.6 ~14.0_~J.f?,.!_'LJ1.;.5=-.:;-3----____ --------------

.8 102.4 102.3 95.3 110.1 114.5 113.4 
'. 9 1C2~Ql.!l~~ ~!t.Q_J:J.l:.~ 113.4 112. ~,_._ ~ ______ _ 
.5 101.3 100.9 91.0,103.5 111.3 111.8 
~O_t...6._lQl. 3_ ~_ 92 ~ L 102.5 110. 9~ 1 t 2! 3. ___ _ ----- .. .- -------------'------
.7 100.7 98.4 91.4 99.4 108.0 110.7 
.4 98.3 97.8 90.6 98.8 107.1 109.::.3 __ 
•• 2 97.7 97:"l90';Cr-Qff;3'Tcf5:0-1J8.5 
~7~~LL~!,J_~~_~_......25 .• _9. 1,03.!..£.,J06 .• ~ ____ -:--_________________ _ 
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i 

rO~D.OUX FRAME 
f 



-i~-- ~ __ ~_. " -----·---'·-~----~---_N __ ----_Jt _____ -__ , 

\------~----~----------------------------------~----------------------------~i 
SEt- lOS'SlESS DATA AT 100 FCCI PADIUS I 

OCSEE rlw ENGINE 

l ______________________________ ~B~E~l~I~MuOulJLlnH_DH~d~P~DW~ALlL~LI~~H~F~IL_ __ _==_ ______ _ 

___________________________ --'-I R'-'--'-T_~!..!.l =..>o<A C--,-SP l I I IE P. I R I CO R E J 

\ 1 

ENGINE WIIH 1.0. Ft ADS j 
~ , 

·] _____________________ ll..R E~O Il!G __ l'lll~~EPS. = 61 62 _63. _____ ._ .. ______________ . _____ ~ 
i 

___________________ -"'-c-'-r-1.~4 ... F_~I""G"'_'_'_URAI leN NO = 216 
') 

TEMPEP§IURE = 51.Q f 
i 

i_~/)f/7..I#r/LA2!L~-8 DfU .... __ ~ 1 C-RC' I?l:lcr; E,_~...::::...LJ!_S.sU; S_LJ1~ I A 
I 
I 

, 
i ----] 

~LL!J. _____ ~ 1 c:; l~ 11 18 
) 

----··-----i 
i 

R O. 17 • 31. 43. 54. 

) IHEI ~ (,)..$ 90. 90. 90. 90. 90. 

Z 106. 98. 91. &_~_JH. 
) 

f) J STANC E 91. 85 • 82. 83. 86. 

1) . PHlrP-_- o. 11 • 22. 31. 39. 
" 

INDEX FREQ -. 
-' 1 25. 80.5 76.7 76.9 80.7 80.2 

2 32. ~H .1 77.2 80.6 8] .1 83.7 

:) 
3 40. 82.3 79.2 79.6 el.7 82.0 
4 I) ')~ 82 1 6 82..5 8.3.4 85.3 87.7 

I 

j 
5 63. 81.3 85.6 82.6 83.5 85.2 

:) 
6 B). ~,.o 81.6 80.4 80.e:; 81.3 
7 100. 80.0 78.1 77.4 18. 'J 80.3 

_9- .1.2 I) ... 72.5 78.4 78.":1. 79.1 8Q.3 
9 16 '). 77.2 76.1 76.3 77.0 78.2 

') 10 200. 18.3 78.2 78.4- 78.7 79.8 
11 250. 76.8 75.6 76.1 77.'J 77.8 
12 315. 75.3 73. <; 74.1 75.2 76.2 

i) 13 400. 13.4 72.3 71.5 72.7 73.0 
14 5'J~!I 71!11 70~a 71.0 71 .. 6 72.4 
15 630. 73.2 70.9 70.3 11.2 71.6 

i) 16 800. 80.1 18.8 1'8.2 P.O.l 78.4 
17 1')')0. 7t.1 74.6 73.2 74.6 74.4 
18 1250. 74.3 73.2 12.1 71.8 72.1 i) 19 1600. 15.2 74.2 73.8 73.7 74.0 
20 i 2000. 71.3 70.8 70.4 71!11 71.3 
21 2500. 10.1 71.1 69.2 70.4 71.4 

D 22: 3150. 6 A. ') 67.9 66.~ 67.3 f:8.0 
23 4000. 68.1 66.5 64.7 66.2 66.3 
24i I) 000. 10.0 68.5 65.1 67.0 67.2 

I) 2Si 6300. 74.3 73.4 69.0 71.1 71.0 
1'-

26 9000. 73.6 75. a 67.7 71.0 71.1 
21 10000. 72.8 72.5 64.1 68.6 69.1 
Z! 12500. 77.9 73.9' 62.2 67.0 66.8 
29 16000. 71.3 67.8 59.5 62.1 62.2 --_ .. 

FOLD.OUT. FRAME J 
OASPL 93.4 91.8 91.1 92 .• 4 93.6 

1 



______ ~ _________ . ____ ~------------------------' 
, 
• liEf ED = 1 8 5 ... 2 ..... -lRCLI:.-P ~~ ____ ~R5:E-"JLS.P E FO 41, 0 
n 
ii 
~ HUMIDITY = 53.0 PC 
tl 

~\RQMETF8 = 29.59 r~ HG 

BK-___ !frl't_ . 
.~jtf 

"----;------------------~--.-~-

) 

) 

) 

) 

) 

, 
J 

) 

\ 

~ 

~~----------------------------------------~--~----~-w ; I~ 

I 
,~ 
.~ , 
j 

J 
i 

1 



! 

1 

.OATA OF 1,017. StJASET Nfl.' 60. 

QqSEE OTW ENGINE' 
__________ ~B~E~l~l~M~C~lJT~H~H~RDWAII INLET 

TRT NAC, SPLITTER, TRT CORE 
ENGINE WITH T.O. FlAPS 

-----------------

READINGS 61' 62 63 

LOS S L E S S 

J 

ARRAY~ 
1 
.i 

·~--·F~a.~AT101-.0 FT RADIUS WITH NO ATMOSPHERi 
______ ----,---------L.( F,-,-,OR . .P.OW ER ANO . ..nIREC T I V I TV COM PU1Al '\ ·--------w~7-c~ P'//C/UrP/IOF1S 1 

j 
COMPUTED nASPL 96.8 97.5 

-----c-.----..L..-______________________ _ 

) BANO FREQUENCY 
1 25 ~M. ..... 9.L-_9LloOL.J.L...05~ ___________ _ 

2 32 18B.1) 88.0 
". ___ -.l- Ita. .. . _l.E6 ... 4_a6.. L _ __ . __ _ ----... --.-----... --.-.. ---~-... 

4 50 ! ~ 7 • 2 8 9 .9 
__ 5 .. 63. ___ 85. .. L .. 8.9 .• .L __ . ___ ._ .. _____ ._ --- ..... - ...... 

6 50 80.7 86.0 
7 100 79.2 83.4 
8 125 7R.O 80.7 

) 9 i ~O 7'3 ... 9_7ft.2-
10 200 74.2 77.6 

)--{{-.---.~ it·-~~:{_--it:}_ I 
13 400 1~.~3 __ L75~.6L_ _________________________ ~-----------11 
14 500 ~9.6 74.1 I 
15 630 70."3 13.~.=-6__ j.' 
16 ROO 84.7 82.3 1 

)---~~--t};g·---;~~~· ;~:~ ----.---- ------.~-.----.------.--. ------~1 
19 ~00 83.2 ~~.--------------------------------------------__4 
20 2000 80.5 72.9 

) 

) __ ~.2_1 25 00 . _~Q_~6 7 3'!.'~H ____ '_ 
22 3150 77.9 70.0 
23 ~~g~ __ 1~~67.~.~4 _____________________________ ~ 

) 24 5000 74.6 69.0 , 
____ -25-__ 63..00 8.0. ..... c...8 -1L.!4L..a.Jl----~---------------------------""'ll. 

26 8000 87.2 72.2 
j 

~: t g~·~~---~i :~-. Z ~~:-}_----.-.- ------------- 1 
29 l~QOO 77.4 ·73.,._1________________ j 

;,~ ___________________________________ -,J 
-- t 
--=----------J.~b~--____\ll 

) 

J 

------------

1 

l FOLDOUT FRAME ., 

~.' .~.-' -",:~ •. .:.-,: ••.• .; .•.•.. ;:<".--... ..,. .. =:;;:;", __ ·.b .'. . ... -_. '.-=;:::---:---:-:--=c--~ .. ~~~~= .- ... -.... ~~~-- . - ..... '>L • _. " .• _=~~_.~= ... _ •• ~~~. ____ . _ ............... -----"~~ ___ "_ 



·- -~-~~~·~ ____ -' ... -r", ___ rsr_ .......... ·_-...... -I':il ______ '_ .. ~- If.·~~ 

":; •.. ', ~,~, '\'",- • ..... -·-....,"~-:-"'~·,~~.~}t( •. ,.:... •• > ........ ,.~·-~.~J:!,f"1..,.'\ -" . .#' , __ ~"".,--. _.... • -1 
","', • ~.'~.t.\. •. ;.';l!''',''"!'" ~~~_7.'-'----:''''-'''l'jj'''' _. ___ ..... '-:~''!.,~ .. <"' ___ ~ 

CONFIGURATION NO 216 
SPEED = )852. RPM 
PERCENT SPEED = 47.0 

~.----------------------------------------------------------------------------------------~s S l E S S A R R A V 

~AOIUS WITH NO ATMOSPHERIC ATTENUATION 
~ND OIPECTIVITY COMPUtATIONS) 
fi 

A 
'.1 

, 
" 

-- - ---' ----_._-- --- -------------------------------------

i ----_ ......... 

i[ --'----JJl"b~ _____ ~ ___ ~_~ _______ _ 
~-I

[, 

i' 

) 

) 

--------------------------------~----------~ 
FOLDOUT FRM$ 

. . 
_is!i!;~ ...... ''''"' ... c",rl.~£W.A;J.$,;:~=ii~ .'.~ ~ ~~._.~~_~~." 

~ 



, ! 

- --
1 

____ ~D~A~T~A~OLF~1~Q~1~7~. __ ~S~tJ~B~S~E~T-llN~O~. ____ u6uQL. __ R~E~A~O~lnNG~S __ ~6~1L-~6~2~~6~3L-___________________ j 

SIX DECIBELS HAVE BEEN SU8TRACTEO FROM THE OPIGINAL DATA. 
-\ 

! ___________ ~O~C~S~E~~~Q~T~W~E~N~G~I~N~E ________________________________________ ------------~ 
BEllMnUTH HAPDWAlL INLET 

__________ ~T~R~T~N~A~r.~e SPLITTER, TR! CORe 
, ENGINE WITH T.O. FLAPS 

. ____ . ___ . _______ &-P'-__ lOS S L E S S A R R A , 

_ .. ___ ._ Puy4l/~.P~P4C_J2AIA_4LiQO.O-.E.LRA1ll11s..1HI.t:L.NQ~AJM.OSPHd 
(FnR POWER AND DIRECTIVITY CQMPUT~ 

) ____________ ~A~NGLE,~~~O~.--~3~O~.--~4~Q~.--~5~O.~. ___ 6~O~. ___ 7~1~.L_~O~.~ __ q.~Q~.L__l~O~O~.L__l~l~~~.L__l~l 

'-___ 8AW1.ERE.Q.U~E.aN'"'"C..LY _______________ _ 
1 25 78~A R1.7 R4.0 86.3 R6.5 ~5.7 85.2 86.2 A5.8 A4.5 ~ 

. ___ 2 ___ 32..... _ .. ,1.9 .... L __ 8.5_ •. a __ 85 .]. 8..I..L1_....a1. .. _~8..6JL2 ___ 86 .. 3 __ 8.1 ... 3 ___ 83.5_ . .83 .• ..5 ... s.; 
3 4080.083.884.887.8 B8.5 85.784.784.083.784.08; 

) ------~ ----.~~ ------~:t-{~ :.~--~~-: }-!}~~-: }-~ :-;-.. ~~:. ~ -- ~ ~:~--~i:: -!i: }--.~ 
6 80 82.1 83.0 83.0 80.3 81.8 80.8 82.3 81.7 83.0 83.7 ; 
7 1 00 81 • 7 80 .2 79 • r; 17 • e 90. 0 8 1 • 2 17. 8 79. 0' 79. 8 81 • 2 8': 

) 8 125 82.577.7 '30.4- 80.480.018.079.4 18.479.580.4 8J 
9 ~-~--~·-i60·-----80:.-7-·-7-7~79-~5----7i~9--7i.7 76.9 71-~O--76.9 76.q 11.9 7i 

____ lJ)!_. ____ .~.OQ ... _J16,'!1. __ .. 78 !.1_ .~1.1 .. _1Jt!.Z __ . 79.2 __ ..76.,,~_._.1a.'! l_~7 •. 1 ___ L1.~I9! .. 2.._6i 
) 11 250 8Z.2 77.1 77.0 76.2 76.1 16.6 7~.2 76.1 76.6 77.1 1 

.. _~,1.Z-_315 ----.16 . .&.1 75.6 74.q 74.4 7~~15.LJ!i:.2 l!i:.4 75.7 75.!i: 1 
13 400 74.9 73.6 73.1 72.7 73.9 72.6 71.2 71.4 72.1 73.2 ~ 

,) .. 14 500 _11t ... 9_._12.A 12~.9. .. J.~6........1.2.8 71,,_L._.6Q.9 6'h..9.--Il~.1.2.4 l 
15 630 71.0 75.3 75.1 13.8 74.0 11.3 69.8 69.8 10.3 70.9 ~ 

__ ~1~ __ . it'O 92._"L .. B .. 9~._e.6_.~L8_1.L.~1. ... ~ . ...E 1.1 __ 19._fL.....I5._6_16J_._JJ~LfL._1l 
) 17 1000 A7.5 ~3.8 R2.4 ql.8 81.3 77.4 75.0 72.4 72.2 72.5 1 
' _____ .l..8......... 125.0 85.1 8] .4 .82.3 81.1 19.!i: 76.1 71.9 10.3 70.1 70.6 1 

19 1600 8~.2 86.0 86.5 84.5 84.7 80.0 75.2 74.0 71.9 71.0 1 
) 202000 .. as.'" 82.1 82.....5...._B.z...Q ___ JU.8 11 •. 812.170.76 .. 9.5 b..8...2. __ .-6 

2~ 250085.6 82.1 83.1 82.4 A3.1 78.8 73.8 69.8 69.4 61.6 6 
22..ll.'lQ.._._.8'3....L_ 1tQ .. ~81.,-L 79.6 79 .• 1 15 •. 1 69. 3 6...6_L..L6.!L ... L-6~_..5..._ .. fI 

.) 23 4000 ~4.4 79.Q 80.1 79.1 18.4 13.4 68.3 64.1 64.4 63.1 ~ 
24 _--.50_QO 84.1 80.6 8:1.8 79.3 18.6 74.a.!t-_68.2 65.0 63.9 63.5 6 
25 63 00 Q'3 • 6 8 5 • 2 A q. 3 q 6 • 7 (13. 2 7 q. 2 71 • 3 67. 3 66. 6 65 .6 E 

) 2~ 8.QQ.Q ____ .5.~ ..... 1_9.0.0 94,.3 .. 81 LI_a5~_8_1 •.. 2_r3..iL_~B .. ~66_3~3_..L_.~ 
27 10000 86.0 83.1 84.0 85.1 84.3 79.0 73.9 65.9 64.4 61.7 ~ 
28 12t; QQ.~_. _~H. 5 7.J;Je4 qO.l 16. q 76.1 71.8 65. 6 62~Z.3 63 .1 ~j 
29 16000 93. 8 19 .7 8 5. 1 18 • '3 75. 2 72.4 66.6 61. 1 61. 0 61.0 " 

-------------~-----------------------------------------~----~ 

- .. -. " 

. FOLDOUT FRAME ,. 



P FROM THE OPIGINAl DATA. 
~ CONFIGURATION NO 216 

SPEED = 1852; RPM 
PERCENT SPEED = 47.0 

j 

I 

_ 1 

~OSSLESS ARRAY 1 

~~~~USWITH~Q_ll~~aK_~~uIJaAT~luO~~~ ___ ,O~R~I=G~W~A~L~P~A~'G~E~m~ ________ ~ I 
~ER AND DIRECTIVITY COMPUTATIONS' OF POOR QUALITY "\ 1 
. 
, 

:~:. _8.0. 9Q. 100. 11'1. 120. 13Q. 180. 

L9.3 ..... 8 94.3 9~.3 9lt..3 9~.~ 94.0 97.6 

-_._---
: 85.2 86.2 A5.8 84.5 84.7 ~3~2 ql.8 
L 86 IL~_ .• a7 IL.3 __ 83..5~.--S . . l1Z---L-82. ..... L.5 _~8.7~. '-/..:J _____________________ _ 

; 84.1 84.0 83.7 84.0 83.8 84.8 98.8 
~B2 •. 5 __ 8 5._JL_U.JL . .8J .• L._.8.1.2..-e..L..<L .. B'-'-'8-lL.--'J.O __________ ~----------
. 85.2 81.0 86.8 86.5 86.3 84.7 ~O.2 

82.3 81.7 83.0 83.7 84.2 82.8 88.5 
11.8 79.0 19.8 81.2 80.3 79.5 85.8 

_79.~ 18.4 79.5 80.4 8L~1~~8~1~.~7~~8~2~.~9~ ____________________ ~ 
77_0 76.9 76.9 77.9 19.2 19.9 ~1.9 

:... .1f.i" Z._..rL...7 17. 9 7t:'c~~~..O. 4 81-~ .B2 .L...7L...... ___________________ . __ _ 
'75.2 16.1 76.6 11.1 11.9 18.4 ~0.9 
-I~L2 14.4 75.7 75.4 76.6 77.4 78.4 

11.2 11.4 12.1 13.2 14.9 15.4 16.1 
~69.9 6..9..L9 11~12.4 13 .• 9 13~.7.L5 .......... 1 __ __'_ ___________________ _ 
. 69.8 69.8 10.3 70.9 12.8 12.1 14.4 
_ 79 •. 8_7 ~ __ 6_If2..J ___ l.6LfL._19 .• .1L..IlltJL_ 18 JL.~6 _____________________ _ 

75.0 12.4 12.2 12.5 15.2 14.0 75.4 
71.9 70.3 70.1 -10.6 12.2 71.9 73.1 
75.2 14.0 11.9 11.0 11.1 11.9 11.5 
72.7 10.7 69.5 ~6.2 68.2 68.3 1Q.3 
73.8 69.8 69.4 67.6 68.1 66.9 69.1 
69.3 6...6~b.6.. .... 1-6.~..5.._ .. 6....4...JL... .... 6t.::J4:.e. • ..J.3 __ .l.l.6..L1.L • ..L1 _____________________ _ 
68.3 64.1 64.4 63.1 63.9 63.3 61.6 

____ 68.2 65.0 63.9 63.5 65.1 64.7 69.3 
71.3 67.3 66.6 65.6 68.1 61.9 13.9 

~ll .. L_6_8. 5 6_6...J~'__..L_U..!L.....~6. __ L..12.. • ...,3"__ ____________________ _ 
73.9 65.9 64.4 61.1 64.6 64.2 72.6 
65.6 62.062...3 63.1 ..M...""-'5=--'6:..>6~lt"__:5:__-'1~1~1 • ...,,8<---------------_______ _ 
66.6 61.1 61.0 67.0 66.5·66.5 75.8 

.1 'WL.~--~------------------------~ 

1 
) 1 

f 
1 
j 

J 1 

1 
. j 

j 
t 
~ 
I 
1 

~----~----_-------_--.FO-L_D-O-U-T-F-RA-ME-· ----a~ .. ------c----:l .. 



f
,·-' ., 
:' 10, 

" I 

l-
~ 1 

f, 
? 
~ 
.~. 
\ 
f 
~ 

r 
~, 

~ 
~ 
;; , 

! - .-+: 

- - -- -.---- - -
-~ 
'--------------~------------~~---

. '.. SJ!?t.. LOS SL E.ll 0.\ T A AT 1,.1l0~O~ryO!..:(1.LT_R~AB.!0!.LuI Ut,t;SL-______ -------------j 

QCSE~ CTW ENGINE 

") ________________________ -'B:lJEc..LL.LwM~OU!ULLILlH!1.__IH:::LABJPt:i.l-DUJWILABJLl.Jl'-----JILlr..1IIIwE;;.JIL..-~ ____________________ _ 

j ________________________ ~ __ ~TwR~TL_~~A~C~t~S~P~t.lTIf~, TRY C~ ___________________ ~ 
) i 

1 E~GJN~ WITH T.O. EI APS 

J -.. _------ ---j 
SPEED = 2 4't:.ft~_J~J~ M .-- - .--- P; 

1 

_---:.TEMP..ERI\TURE = .5.2.0 E R.~LATIVE HUMIDITY = 48.0 PC 

)_$rDr.~~~J1.00~ MICROPHONES - JJ2.S_SLliS __ QAt~ 
_______ ......:~.I C N 14 15 .. lQ __ l .... 7~_--'1"-"8"----__ 

, 
-.;. i 

_._.~ __ . __ ~_ -.0,--_12.. _3~1.1L______=4L3..!..c' 'IL.-_ 5..4.. ..... -------.,----,-------------1 
I 

-._. ____ ... THE.TAJ 6)._90.-.-.9 0 t. 9(1.. qlJt._qQ. ____ . ____ . 

___ ----+ __ ~. _. _1.06. ____ '!8.. ___ ~1..'! __ 8,(,.,L ..... ,q1..._ .. ___ . __ ._. 
)' 'i : 

" , i I DISTANCE eH • A 5 , q 2 , R 1 .R l:l. 

L .. Pl:t~ t--. Q •. __ 11 .• __ ?_~. ____ 3.1 ..... __ .Jq ... 

INDE X _FR,EQ 
) 1 2 5 • '~-8 5 • 8 82 • 0 8 4 • 1 8 5 • 2 sa. 2 
___ 12.... ___ ......l.2 ______ 85 .• 8 85 .... L7-.18:l56;L.Ll8:l.,--...J8:lJ8:L.L52-~9:t...1L..,.u2L_ __ __r_---_------------__i 

3 40. 87.1 84.<; 85.6 90.7 90.8 1 
4 5 O. 87.3 88.2_ 89 .. 3 ____ 22 !!_5 __ 23 ___ 8~ ______________ -------""1' 

i 5 63. 81.1 85.9 88.8 89.9 89.5 
, 6 B? ~ 7_ .. .6~j..LL .ft9.!!_.9_.a~.2.._. g.<iLI3 ~ 

) 7 100. A~.5 84.186.187.1 8R.3 j 
___ ~ 125· 87. Q 85. 4 86.3 8 7....9..-.~e8~.L<2'__ ______ . __ ____. ________ ___l 

9 160. ~4.3 ~3.4 84.1 85.1 86.8 
) . 10 2_QQ ___ ~,,85 .. 5 ____ a4...t._4.._85._:L_116_~8_6___5. --.----- 1 

II 250. 85.3 84.4 ~4.1 85.9 85.9 I 

) t~ !~5:-----~i:-~- ~~-: .. ~.-.~~-:~ -~~-:}-.~~~' .... ~~-- -~-l 
1 4 5 ~ o. 79. 9 79.) 8 -) • Q 81 ;" 2 9 2. QioL___ ~ 
15 630. 79.4 77.9 19.6 79.4 79.9 1 

) ~~ 1bgg-: --~·f:i-~g:1---~g:~ ·ri:~-~·i~~---- 1 
. __ ....!!1~8~._1.22.9.!. __ S~...!~4~ __ ~.4.L_J~6 •. ~2__'q~-6~.~6~ ________________ ----;~l 

,! 19 1600. 78.0 77.3 76.8 77.4 78.2 
20 2000. 78.8 18.0 77.9 78.5· 79.3 

27 10000. 80.0 79.0 71.5 16.0 76.2 
___ ~_12 5Q.Q. 7 q t.LH2.l!t .. ~ J~J~ .. 1 __ .1!!......~ ___ .1~!t._""8~______ ___ , 

.~_~,l":O~_O.;:~ •.. ~;:: ;:~, ~:: l:~~ FOLDOUT FRAMB __ ." -!/~ ___ ._-,_-_".... __ .... ~~ 



,~_......--"_ "'. ____ .... ' ..... _-_-W""""lf.~~"""""~~ 
"'~~".~'~':;:;;;:'-'''''::~~''''''~':-'~'''=''''''''Y~~=~'''''''''''N~':;''Ii}.I!i1'I~''.''''''IIII.'''iIIIlt''-Hi!:!J.~''~~"!r'!!!!'""!"""'!iIIZI'~"_I!!""'.!9'1: .. :OO"-.-."-"""""''''''''' ___ ~_,,~ ~ __ .... 'W" .. ~ .wr.r.....,..._ ..... _.g't~.... 14 "'I L=U:~ ..... lIIi'!iC':1 ~i. Ii.'" 

J 

--
. I 

1 , 

~-

6? .!) EfiJ(--6.:.?!-7-" ~2,~k ___ ---<-__ _ 

LMIDITY = 4A.JL~P~C~ ______ ~a~A~~~O~M.EIwE~R~=~2~9L.~5~~~I~~~H~G~~AL~~J~~'_r~jf~~~ ______________ __ 

-, -" -~~,------------------------------------

-----!--------------------------------~----------
----~----------------------------------------------------------------------------------

,....---------------'---------------------------------------------,"-'--

----~-------------------------------------~----------
) 

----~-------------~---------------------------------------------------
) 

----------.....;--------, 

.3,.l'~ ,I 11 ______ ~------------__ --~-~~ ____ ~. J 

IOLD..o.U.'I FRAME 2. 

I 
I 
I 

i 
, ' , 



~. 
~-

" 

t 

,· ••. !"" ...... l'.,,- ' .. - :' "'·~~r.;,·~.~.:<X~y-'!;:?:;J1 ... " " ::.::...."..-..-,,-, ".,.,... 'l:Ju;-Kx-:t~I);;ztl'l!!I'h&S ",J.t· e~;·-".';"'~-··"'~""'~'_lM _ ... _j' __ .w...........,,' ......... ' , .• ) ____________________________________ ------------~1 
J 
• . ' ,DATA OF 1017. SUBSET NO. 61. PEAOINGS 64 65 66 

i 
\ OCSEE OTW ENGI NE 1 
__________ ~B~E~L~L~M~O~UwT~H~H~AwR~D~W~A~L~L_ru~~JluE~TL_ __________________ ~--------~--------~l 

TRT NAC, SPLITTER, TRT CORE 
ENGINE WITH T.O. FLAPS 

LOSSLESS' ARRA~ :IGINAL PAGE IS
POOR QUAUT'I P~)l4Vj1e; ~ DATA AT 100.0 FT RADIUS WITH ~Q. AT~gSP~ 

.,_________________ (FOR POWElLANO DIRECTIVITY LDMP'1 

, _~~Il"_ ~.c' !t,oAo~l 
ANGt E,,~O. 9 O. I 

CO~PUTED OASPL 103.8 107.5 
! 
I 

') BAND FREQUENCY 1 

j 1 25. q{t.l 10l.Q 
2 3Z 95.7 99.5 i 
3 40 ____ ~,~"_~ .9 9 .. .'L~ _" , i 

------.--... ~.--- ._---- --- '~-'" 

~ 
4 50 95.4 99.4 
5 63 _.9Q~ 4 Q6.5 ._--

) 6 AO 88.9 94.5 
1 1 QQ 131.2 22.2 
8 125 86.0 92.2 

) 9 160 83.4 _~2.J 
10 200 82.4 86.7 1 11 250 82.4 R7.4 

) 12 315 ql.1 97.8 1 .J..1I ~Qa ' 8fil. ~ 85.2 " 

14 500 78.3 84.6 I 
l~ 630 7t;~8 83.6 t1 

l~ 800 79.7 83.2 
, 

It 1000 R 5_,,-L_fi 4.! 9 ; 
. ..---. "-_._---- -- -- - ~ -.-- ~ ·-+_~__''"· __ r __ ~...,.._.·"'__ 

18 1250 ~1.5 R9.8 1 _ ........ _~_12 ,l.6..QQ __ £Jt....ll 80 .Q 
20 2') 00 A6.1 A 1.6 I 

!. ?l 251)0 ,<10. d e 5.2 t 
22 3150 86.1 80.4 i 

23 4JOO 84.6 78.1 I 
) 24 5000 8·2.778~4' 

J 25 6300 AZ L 4 79.1 
26 8000 86.6 75.6 1 

j --~_,?.!_ .iQ<tQ.Q 8«;1.4 80.4 
28' 12500 - 85.0 79.3 
29 _t6000 83.6 83.4 

) 

)----------------------

'; iOl.OOUT FR..UfE J ' 
~~"j,):l!i;~"t1i';=".!'l#1!i :~iiiiiliiii,.1.l6c~'L~.L_,1!"'~'ta.~~''_c'a,:~' ,::....~:"_~:""~=";;, .Jc~"~==',,,Lfu~.,;.;;,.~' .... · ~~~~~~~~L'_f:~~~~!'i!!!!iI 
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t RADIUS WIT~ NO ATMOSPHERIC ATTENUATION 
~ND DIREUIVITV COM.[)UIATJQ"J--..5 ...... ) __ . 
~ 

r 

----------

PERCENT SPEED· = 65.0 

ORIGINAL PAGE .. 
OF POOR QUALITY 

--------------------------_.-._----

l_ , , 

-------------------- -'-----,"-._-----

) 
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w 

~-~--------~--------------------------------------------------~~ 
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FOLDOUT. FRAM'g A:. 
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I~' __ ~ _______________________________________ ~ ______ --__ --------__ ----____ --__ ~----~t , 
-OA;TAQE 1017. SURSET NO. 61. READINGS 64 65 66 

SIX D~CIAELS HAVE B~FN SUBT~ACTED FPO" THE ORIGINAL DATA. 1 
-) l_ 

OCSEE nTW ENGINE ----------~~~~~~~L~----------------------~~--------------------------------~1 
BELLMOUTH HAR1WALl INLET 
TRT NAC, SPLITTER. IR! CORE 
ENGINE WITH T.O. FLAPS 

) 

COMPUTED OASPL 103.3 103.6 105.0 104.4 104.3 102.1 101.2 102.7 103.1 102.9 103.6 1t 
) 
__ -'31\ fit ~ F R EQ.!lE.r~LY _. ~ 

1 25 1

, 8~.a 89.7 93.5 91.8 95.7 92.0 91.8 95.7 95.0 93.3 93.0 1 
' ______ 2 3.2.. _____ .Pf: .. 7 92_.5_~9_3.,5 __ 9-3 ... 0 ;f..2._ .93.8 90.e 94.294 •. 0 92.3 94.1 S 

~ 40 87.7 92.2 94.0 94.7 95.7 92.8 93.0 92.3 92.8 93.8 95.7 < 
4 50 9tt.5 95.0 96.2 93.0 94.2 9.0.L_92.5 __ 2..4~.95.8 96.2 95.1) S 
5 63 a9.S 92.2 93.0 91.7 8~.7 89.0 90.8 93.2 93.2 92.3 92.7 , 
6 AO 80.0 90.7 9Q.2 87.0 89.2 89.8 89.8 91.3 92.3 92.7 93.0 ! 

I 1 100 S8.8 87.5 85.9 86.5 88.3 88.0 81.2 88.3 90.0 89.8 89.8 ~ 
) __ --=8 125 88.484.987.088.5 89.4 87.28~_ • .2~_AA.2 89.2 90.2 92.2 ~ 

9 160----e6.4 '84.-7-8-6~5--85.9---86--:--5a5. 5 86.4 86.0 87.4 -88-~2--- B9:O-~~ 
1 0 2 QO 87. :) ~2. !.~_J~ 6 • 5 __ ..Jt2..d_ 86. 5 q 6 • 5 85 • 2 86 • 2 8 7. 5 8 fJ • 0 90 • ~ 

) 11 250 84.2 83.6 84.2 83.7 85.6 85.9 84.9 85.1 86.1 86.7 q9.l ~ 
___ ......12 315 Bl~1U.1 81.9 82.2 134.4 8~.9 83.9 84.2 85.1 85.9 87.9 .~ 

13 400 7~.1 80.2 81.2 80.9 83.1 82.T 82.1 81.9 82.2 84.2 86.4 ~ 
14 5)0. 78.3 77.9 79.3 78.9 81.4 79.6 79.3.80.3 82.1 82.8. __ .84,8 _e 
15 630- 78:~- 79.1 79.8 ·79:0·---136-~-3--79-'-1-18~·6-·7q.-6~8ij:a8i~9 83.~3- e 

" ... _ .. _l..§' _____ ftOQ~ __ 82 .• 8_ ~n.5_._A~.O 81.0 P'1.? .8_9!2 78.3.78.6 80.1 Sl .• p ~2!6 .. ~ 
) 11 10)0 89.1 89.2 ~9.0 89.~ 96.2 85.0 80.2 79.780.4 81.5 82.4 e 

.,.."' __ 18 :l.Z..~~Q -.9~~~...L __ 5.~.9 95~ll ... L .. 5.2_.6 91. • .8-.6..5.6 84.1 83.8 8.1..8 83.9 ~ 
19 1600 88.7 87.5 81.9 A6.2 ~5.4 ~3.0 78.2 77.4 77.2 77.2 77.5 1 
20 20jlO __ .~.!.L __ 8~89 • .L._.~~_!1. __ ~.1.!1 A~_!.LJ~0.7 __ 1Jh_'t._·n.9 77~ .. 1 76.7 1 
21 asoo 90.3 90.7 93.0 92.0 90.5 87.1 85.2 81.3 79.8 17.8 77.1 1 
22 ~150 AB.1 A7.6 ~9.0 A8.4 A6.1 84.6 79.1 17.2 76.1 74.4 73.9 1 

) --- 23 4000 -8"i~'6-'A7'~-1- R 8-:-18-~'-~2" 86.0 83.5 -19. 4 -76~275y'7i:7-'-'72-;7'-, 

) 

) 

24 5000 86.9 86.5 81.~ 86.1 84.9 82.3 18.2 76.2 13.3 70.1 11.4 1 
25 6300 86.8 86.9 87.4 86.5 84.1 80.9 77.1 74.4 71.6 69.4 11.1 l 

)~ __ ~~ __ ~_ . .8_QjJ.Q..._ c-- cH,.2. __ A ~.ti... __ ~.9. 2 . It], ~ ~. ___ 1l~.!.L __ 8~'-.!.L_7l?_!.CL-._32 v. _6 ~.! .• 9._.~_1. ._?:. fJ9._'!._j 
21 10000 01.7 87.9 91.9 ~~.6 qA.1 85.2 80.0 15.3 71.0 68.9 10.8 e 
28 12500 ~9.1 86.4 89.3 89.2 85.8 82.6 19.3 15.1 72.1 12.8 72.7 1 
29 16000 A8~9--84.6 81.2 84~5 go.s------re~9--.,.f;r--7f~i~ 71~5·--""il.5 17~5-·1 

~ lb-~--.--- .. ,,---j )~------------ --------------------------~--

) i 
i 

~ .. 
___ ~~_. __ -,..;.,: •.. _.I_ . .:_-:..~' • .2. :C:riL ., :::::... 



r· " '" --=~.~~, ... ------
~ 
~ 
~~---~.-~-~-~--~-~----~~~~---------------------------------------------------------r 
~-

~ 

frTHEotHGINAl DATA. 
~ 

L E S S A R RAY 

CONFIGURATION NO 216 
SPEED = 2448. ~P~ 
PERCENT SPEED = 65.0 

ORIGINAL PAGE IS 
OF POOR QUALITY 

t.u.s-WITH NO-llMQSPHER ..... I ...... C--"'-A-LT-LT .... E.u.N.w.U""A.LT .... I .... O.uN ________________________ _ 
,- DIRECTIVITY COfw'PlJTATIONS) 
,a 

~Q2.1 103.1 102.9 11)3.6 103.1 .1~8._.J ___ _ 

;95.1 95.0 93.3 93.0 94.3 99.5 
_9~. Z, __ 9_~._Q __ 92.~_~ .94~A._._~Z_L1... __ <t.9 .. ] __ _ 
:92.3 92.8 93.8 95.7 93.2 91.3 
;94.8 95.8 96.2 95.0 96.2 99.3 
93.2 93.2 92.3 92.1 94.7 98.3 
91.3 92.3 92.7 93.0 93.2 98.3 
88.3 90.0 89.8 89.8 91.1 96.2 

----.. ' .. _,-------------------

BA.2 89.2 90.2 92.2 ~~1~.~1 __ ~9~5~.~2 ___________________________ __ 
86.0 81.4 88.2 89.0 90.4 94.5 
86.2 87.5 88.0 90.0 91.4 93.7 

· 85.1 86.1 86.1 ~9.1 87.9 91.2 
~84.2 85.7 85.9 87.9 87.4 8~.6 

,81.9 82.2 84.2 86.4 85.4 86.9 
80.3 82.1 82.8 84.8 ~B3~-~.=6 __ ~9~5~.~1~ ___________________________________________ _ 

· 79.6 8~.8 81.9 83.3 81.4 84.0 
c..18 •. 9. _)30 .1~. 81~ ~~~Q ____ 8 ~_~ .. ,._(t4. ? __ 
79.7 '80.4 81.5 82.4 80.0 83.4 
~.1 83.8 83.8 83.9 83.3 83.6 
77.4 71.2 17.2 17.5 16.0 80.5 
78.4 77.9 77.1 76.7 75.7 80.0 

.81.3 79.8 77.8 77.1 76.8 19.0 " 
11._2 _.16. 1 74 .4 73 • 9 ....:.1-=2'-"'.-'q __ -'7--'7-'.~9=__ ____ ~~ _______ ~ ______________________ _ 

· 16.2 75.0 72.1 72.7 71.9 71.4 
16.2 73.3 70.7 71.4 71.0 76.7 
14.4 71.6 69.4 71.1 70.3 17.5 
~~.~_~~~~_~74_~.9 68.8 _~~7A.~1 __ ~ _______________________________ ~_ 

75.3 71.0 68.9 70.8 69.3 78.4 
_75 .• l~_ 72,. 7 72.8 72. 7 7:-::2:--".'-"8:---'7:--7:-'."'--'3~----------------------------
:.77.'2 77.5 77 .S--Y7:S"77. 5 80.1 

\ 

) 

1:"2~1--_-_"-----------__,__--~----- ~ 
I W 

-' --.------------------------~--------------~--- --.. 
r· 

\oJIJ 
~--~--------------------------------------------------------~-----------------. 00 IOLDOUT FRAM& J...,. 



J i. 

If 
r 
~ 
!1 
i, 
r 
" ~ 
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r 
i 
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r'" 

\ 

-~-''9'I~_-'. -_ .. ,_ ...... -..,.. 1~'_F ~ __ "f1'~. ....... ~""fj~~fi.i[ sza::;;ww:; 

""'-"-~~-~-"~"""".- ~ ",' ., --,~,--.. -.-~-, 1 
\ 

lOSSlESS DAIA AI 100 FOCI RADIUS 
'I 

QCSEE aTW ENGINE 

') ; 
BELL MOllT H H A RDW AlwLL--ILJ"::tJJLwEc--TL-_____________ _ 

TRY MAC. SPLITTER. TRT CORE 
I 

ENGINE WITH TAO. FlAPS 

'j ____________ .llR"""E=.cA 0. I NG N UMR FR S = _ ._6" ..... 7_-->6"-'08<--' _,6.,.92-______ . __ -----,-___ ---"1 
i 

) 

) 

; 

. ________ , ____ .. c..ON£lGURAI1DN NO = 2ll'--____ S"'_PLJEo....JE"-'DL-.:=::...-~1. RP14 ______ -'--"P, 

TE"1PERATlIQE = 73.Q F RFLATIVE 'HUMIDITY = 46.0 PC 

, 

1 

j 
---1 

I 
____ --'~ ..... I_"'C'--"#'___ __ ---""1=4 __ ,1 .... .£5 ___ _"'_1""'_6 __ _*_1-L.7 __ ,.lB_. _______ .--------------i 

J 
R 54L. ___________________________ ~j 

• ). __ .---- _TliE_T A" B~ n.9~ ___ 2..:t •. _n_H2.2"_._ .2..0____. . gO.. -------.--.. --.-- .. '-J 

0 • 11. 31. 43 • 

l . ,tn~, • '31 • 

__ --=.:.[l-LI 5T A!!li 9,.....Il ....... _---!!A,25 .... __ RQ-"...2 .L' _....:~L3iLJ.L-----f8!£6!.J1.i__ ________________ ___"!!~ 
) ____ -..!P-!.HJ,-_' O. 11. 22. 31. 3~. 

INDEX FREQ _ .. __ __ 
1 2 5. q 2 • a 86. 5 9 t) • 1 <; 1 • 7 93 • 2 
2 32. w.. 3 90. 4 93 .3 93 • 7 s.'t~a... 80--__ '--___________________ ---, 

3 40. 90.~ Q0.5 92.3 94.1 95.0 I 
.) ----!.:---~~: ~Z: ~ -- :}~g-~-i: 'i--~-j~ ~ ~:: .::::...~ -- .----'---.----j 
: ) ---- ; ---'-1;6: ---- ~~~;~ ~i: ~ ~-i: ;---~i ~-; -~{-:} -.. -.. ----, .-- -' .. ,. --.-----.- --'--1 

! ; --·--~-~----t-}~: ~i':-;--~~:-Ht~ ~i':-i'- ~i~-'-'-'-- i 
') 10 21)0. 92.·') 90.4 90.4 92.0 9.23.!.. • .2.8---------------------il, 

11 250. 90.2 99.6 90.6 91.7 92.2 
12 315. 89.4 87_.9 90.1 90.7 c:i2.2 

,) 13 400. R~.5 A7.l B~.6 89.6.90.2 .----j 
j : - __ ~ __ ll.1.. 9 ~ .1 8f: • a 8 8 .,..:;2_-Cl8LC8U1 • ....:.9L-...r:P:..::29'-a.J.7 ________________ ~ ______ ....._..: 

15 630. R6.4 R5.3 A6.7 81.1 ~7.9 ! 
' ) ----~.~-+-- --i'~\~-~.: .-~ :f:i· ~!: g ~~-:.~- ~I:k--·~r:~·--·-·---·---·-------------·-·--·-·--·-l 

; ') , 
-~~:::.!.;.. . t~~g~--- .. -~~:-}---~i:!-~:: .. r· ~f-~'~--~i: }'-_._ ...... _- .. -.---------.-... -...... --.----,,---. --l 

20 2()f)O. 93.8 83.1 83.C; 83.9 84.8 .~ 
. 21 2500. 84.7 A4.6 A4.4 85.7 86.2 I 

I ; ) ___ 2 2 __ ~ 15()_~ ~ 8. 0 fl~ 4 87. 7 B 9. 8 8 9 • 8 -1 
i 23, 4000. A4.9 84.783.184.485.0 

____ .24' 50..QQ. __ .JL~ __ F!4_ ... __ 1 _ A l._~ __ J~].~14. 2 ~ 
,) 25 63JO. 83.6 83.4 AO.4 83.4 ~3.4 J 

261 8000. 81.1 80.7 76.8 AO. S en.3 -j 
,~ 

27 10000. 80.9 80.5 74.1 79.0 79.1! 
28 12 sr,p. ~ 1.3 1 A. 4 70 .. L-.1.§ • 8 _ . ..1~_!.... 9-=-____ :--~= ____ -'-_____ ------i~ 

:? 9 1601) O. R J • 4 7 A. 2 6 R • 9 16. 5 76 • 2 FOLl)OtJT FRAME J ' I': 1 

, , 

. l~;,) , 
~ OASPl 105:3-103.-4104.4T05.7 117.0 ------- i 
L~""'=~~_ .................. __ · _'" _.~.~~~~ __ ~~~ ...- _ .. '~ ... -~- .-. ~ -.. ,. , -... · _<=~ 



p = 30151. RPM PERCENT SPEED 81.0 
'\ 

~IDITY = 46.0 PC I31\ROM!;TFR = 29.58 IN HG 
s.. 
f , 
'-..-------- ------------ -------

~----~----------------------------------------------------------

) 

'--,--~-"-------------.--------------------------------------------

s:.s~ "2-,-----------------------------------------------=..!..~--'------ ..... 
l\l 

~--------------~----~~--~----------------------------------------------cn 

~J :~~ __ ~Lk1 IOLDOUT FRAME 

r 
" ~_~~ ... .A..,. 

<. --~- . . -. ~ .-'.' 
. .. . 

i!I!!!!'!IL.;l;i~Ii;;io;i~~iII'iiit-' ~." ~.lU<~'~' 

i 
! 

t 

j 

! 



j 

i 
I 

QCSEE OTW ENGINE 
e eLL MeUTH H AR DWAl L I N .. L.l1:.E.LT_~ ________________ ~ 

TRT NAC, SPLITTER, TRT CORE 
_____ -'E...,.N.LlG .... ILUN.E-jtI TH I. o. Fl A P S 

\ 
---------_._----

~1 

----
LOS S L F S S A R RAY 

: i 

-.--- ,eC)hv~ p~ DAT~ --AT-il)o.o FT-·P.1,OIUS W,ITH-NO-AT",osPHErq 
. __ 1£0.8.. PO~ EB.. AND. _.DIRECII'LlIY .. cm-.PU.IAl 

~tr" \C~u#e---~/r/bJ~~.-:3 I 
90. ANGLE, ~60. 

,---- - ... _--------------
CO~PUTED OASPL 10Q.9 112.1 

---- .. _---------- - ... _---_ .. _---------
') 8A~1D FREQUENCY 

1 25 9Q.O 1.00.5 ___________ ._. ___ .. _______ . ____ ~, 

2 32 100.0 102.5 , 
3 ~Q _. __ 10.1.._5 104....1__ __. .. _'''' 
4 50 11')0.7 1)3.q ,j 
~ ~~- ~~: ~ ~b~ :~---.-. --., .. -' --.--- --------- .. --1 
7 1 OQ91t..L __ 2. q. 5 --l 
8 125 9~.2 98.9 

16 ~~g -.~~:~-- ~~:~------------- ,,----.. ---.. ----.-.. ----... --.--.. --- --.- .... ·----·--·-l 
__ -=-1 J 2 50_~I. ~ ... 9. 2_!9 -.--.~ '--'-- -- ---.. ---. 1 

) 12 315 87.8 93.9 i 

13 ~.QD--. ___ 8 8 • 3 93 .3 I 

14 500 36.3 93.0 I 
f~ --~-;g -;{:~ .. -~·i:i--···-· -'-----'_ .. -.--- -.-.-.. -.... -----.-----.- --j 

__ --=17 _______ 1.220 . ~6 .• _~ 9.0 !~ •. -.--- ----.---. -.------ •. ---.-- ..... -.- ... ---- 1 
) , 18 12 50 91. 7 9 3 • 2 I 

1 9 _~6 00 96 • .9-J..O.L...6.. _____________ ' _________________ 1, 
21) 2;)~O 87.5 86.6 

) 

)......,--~,_21._ ._2.5..QL __ ....9_Q.5~ .. .8.a~ ____________ . 1 
22 3150 94.1 92.1 1 
23 4.J.:'JQ ___ ._:Jictd ___ fi6... ... L....._______ I,' 
24 5000 g7.0 86.4 , 
25 ._6.3..Q0 8Sa..i..-B.:.9-¢ ..... .L.7----------------------------i1 
26: 8000 .87.0 R2.I 1 

) __ 27: l..QQOQ 'Bit. 0 .. BQ... .... L......._ ... ______ . __ ._._ ... ____ . __ ._ .. _______ ~_._... _____ ---! 

, I 

28 12510 79. 7 77 • ~ 1 
__ =2..!:..9_ 1l?OO~_. __ . .8.1.~_7_O".,~9__ i 

I lot, j 

I --·-.. ·-·-------·~------l )--~-

) .~ 

[ J'OLOOUTFRAME~ 

~.;. ...:-.,;,-~~--,,~-.'"~_~-'-'-"---r- ff'~ ,Cc' -
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:0 S S l f S S A R RAY 
L-__ .~. ____ _ 

l PAD[US WITH NO AT~OSPHERIC ATTENUATION 

CONFIGURATIO~ NO 
SPEED = 3051. RPM 
PERCENT SPEED 

216 

= 

~ .. AND._QIRECiIVITY C_O~P-'u.IAllONSL.)_~ __________________ _ 

~ .. 

--_ .. , 

0 •• 

------- --... -_.,_. __ .,-,-------------------------

--- .-_ ...... '-" 

~ .. -------

______ 0 _____ 0 .. ___ .-

J 
l 

l 
I 
1 

IOr.POl1T FRAME ~.' 11 J ________ . ____ . ____ ~~ __ ~~~~_-------.• J ~ 

I 

... c~J 
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DATA OF 1 011 • SlIBSET NO. 6'. READINGS t1 68 69 I 
SIX DECI~ELS HAVE BEEN SUSTRACTED FROM THE ORIGIN~L DATA. 1 

~ ___________ ~Q~C~S~E~E~CiTW~LE~lUG~IrrN.~E __________ ~~ ________________________________________ --;I, 
BElL~OUTH HAPDWALl INLET ~ 

_________ -JT..!.:lRwT--'-'N~A~C. t-S1!LI T lEE. IS T Cf1RE~ ___________________________________________ ~ 
ENGINE WITH T.O. FLAPS 

_______ -..e'lAN GL.E,.,'F~Q""'.L----~3~0",-,."--..,."-..--:4LO'''''.L-_5~),,,~.'----"6"'O ..... '----'7--"Q~. __ _"'80. 90. 100. 110. l~ 

_/ ; 

--.~.N.ILE.RE.QU5~lL'Lf_ ! 
1 25· 89.B 94.1 q6.5 95.2 9q.J 91.2 91.7 91.7 100.3 104.7 110.~ 

) .. ___ .L-.. .... _ ... 32._. ,._.59.!15. 96.7. qa.o, 9.th..L..~.O 98.'3 _98.5.100.1 .99.3 . .1Q2....11Q2 •. 3.1 
3 4~ 91.5 98.8 ~q.1 100.5 101.2 98.5 91.A ge.s 101.7 104.5 103.3! 

__ .. _ ... ~. ,.._ .!jQ_. 9~ ~_')_'t.9 .• 5 i'lO.·z.. ... ~2..!,-~ ... _ 9ct. '>. __ 2 ~. 0 91.8 99.1 102. '3 10ft-. 3 
) 5 63 9~.3 Q1.2 98.5 91.0 96.0 95.1 97.8 99.2 98.1 102.2 

6 ao 9.6.3..2.'" • 7 9 4 .. ~ .92...L-~~~ • ..L-...95..LL-9~-2.8. 1 10 1. 5 
1 100 96.0 92.0 91.5 92.5 94.8 95.5 94.2 96.0 98.0 99.1 100.~ 

.) I __ ..-.-:.;~~ J,.Z~ __ ._.9~. 2. __ 9~~92 .2 . .9.~_.4 _9.~ .• ~_4.!' .. 1_ .. 9.2 .• 9 __ .9~!..9_.~H.!I'~1.()J'-..!..~1.Q.0 .1 
9 160 92.4 91.~ 92.4 92.2 93.4 92.1 93.9 93~9 94.1 91.1 98.9. , . I • 

. ___ .1 0 __ ~ 20~ ___ ~1.~-2 Le_<L._ ~ 1 •. L.2.1 .•. ~_ 9.1~9 2 • a . .9l.!.~. 94 .• 2....._.9 6 ~.Q.... __ 98 ~.2.._ 9.~ .. .5.: 
) 11 i 250 88.2 87.9 88.9 88.6 90.1 90.9 91.2 92.4 92.6 95.4 98.6i 
____ ~1~2 __ ~15 a5.7 86.7 8~~8P.] 89.7 90.6 90.7 91.4 53.1 94.9 97.1; 

13 . 400 ~4.8 R5.3 ~1.1 B1.8 R8.q A8.6 88.9 89.A 90.4 93.4 96.1! 
__ --"'-.14~_! 5 co ~_8_~ •.. Et ... 8!t.~ .. ~.~. 0.. . .8~6 .l. __ !i7._5_.":'8~6 .• ~3_61 •. L .. 8~. ~J) •• l .. 92.. 3 __ 9~ •. ~ 

15 630 A2.8 83.1 135.0 85.2 86.2' 85.7 86.5 81.8 88.8 91.3 92.8j 
_____ .. l{? _____ ~hlO __ ..9.~._9 .. 8~~.!2 _~5._5 ... 8..5 .•. ~ ... R.7~7_.86!1.. .. _86 •. 5_ .86 __ 3 __ 88 .• 0 __ 90.5_ 9Z.o.! 

) 17 1000 af.1 85.8 96.6 8t~1 86.9 85.9 85.1 8f.l 81.9 89.3 90.1! 
. .18 12..5.0 .L.9.1. 6 9.~ .. U ~ .. 9..2 .. .cL-9..L..i_1l9 .• ~.....B.1 .• L-B.6...L_a8 • Q 88 • 5 89 • 11 

19 1600 i91.1 96.2 96.5 98.0 91.5 9B.1 92.2 90.7 91.4 91.0 90.~ 
) _. __ ._ .. ~o .~.fl.2'1_.-:.~. i9'Q. 3... __ ..8 9 •. L.~~!I' L 8 8...! 8_-.B_8..!...0_J12 ... 1_ .J3~ .. ~_.84Ll._~4 • .6 __ 85 .~ .. 8.5.L.L 

2125QQ 1'93.0 91.8 92.3 91.B 92.2 81.1 85.5 85.5 85.0 84.6 84.1 
22 '315L ;96.0 _~~~96.4 96.0 96.1 91.2 81.9 88.9 81!..L_a~,L __ ~~.LI): 
23 4~OO 193.1 91.7 91.1 91.6 91.9 86.6 85.9 85.182.9 81.6 80.~ 
24 ... 5.1100 :9..l .. 390.3 9'1.590.3 90.3 86 ... ~M.a..3.-.e3.8 81.3 79.379.01 

) 

25 6300 90.6 89.0 89.4 88.9 89.6 85.4 82.9 83.2 79.9 76.1 11.~ 
.' ___ 26 8qOO 8ft • .JL.J3.5.!~ __ .Ji6 .. tt.....Jj ~,L_8L._I-ID!!L.u:lli •. 2._.80.1 . ...JQ_..!t---..D .• 1 14.51 

27 10000 81.6 83.3 q4.1 84.5 85.2 81.517.2 11.1 13.8 16.0 16.~ 
____ z8_._..1.~.2_'12_ .. _~ __ _ 8_~ __ 2-.aQ.L_.iz~~~4_.B_~~fl2. A 7-2t.L.1_4 .•. 9 __ 1.~_. 10 • .11. 19 •. 't._.J.~ 

J 29 16000 81.3 81.2 83.1 82~1 81.3 77.3 75.2 15.0 14.1 84.3 84. 

)----
, I ~1' 

---------.~. ------.... ---c!i 

----------------------------------------.""".-.-.. ------------- .------......;i 
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j 

_..._.__- ---~-~ .. ,~q 4P.~~''''' ..... i$-~_Oi;1_;tlo"' ......... -___ ';' __ """-.,.""'""!"' __ "_n., .... w~FiI";!;!i1O_~ ___ --...,_~._ 
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I 

216 I ~ROM THE ORtGIN~l DATA. , 
!'-!, _____________________ ---kCClME~GlJ!UT I ON NO 

! t SPFEO = 3051. RP~ 
, PERr.ENT SPEED, = 81.0 . 

[L S - 5. __ L ~~ __ L.R~R--1:!.-A -yL---------------=O=R=tG ..... IN..,.A .... Lo--PP.-A~t'GE IS 

~AOIUS WlJH __ ND __ AI1iOs.eM£JUC AI1EN1JAllON OF POOR QUAl_ITY ________ _ 
~ AND DIPECTIVITY COMPUTATIONS) . 
~. 

ao~ 90. 100. 110. 12..0. 131. _ . ...I.l.!.J8l!..10~. ______________________ _ 

L~108...5 lQ9La. 112.~_112--L.1 ... 1 .... 1 ..... .25....-J..l~lL1 ___ .;L3 ______________________ _ 

, 
~.1 97.1 100.3 104.7 100.1 100.5 111.2 
B. 5 _ 100.7 .99.3.--l02--1 LQ 2 .. 3_ L0'1~LQ6oLl.LJ2 _____ -----------_ 
1.A ge.8 101.1 104.5 103.3 102.8 110.3 
1 • 8 99 ,,7 102. 3 10.4. 3 104 .. Q_ 1 03..._3.. 11 0 ._~ _____ _ ____ _ 
7.8 99.2 98.7 102.2 100.5 101.3 108.1 
~7 97.2 98.7 101.5 ~~3_~9~9~.~5~1~1~7~.~Q ____________________________________________ _ 
4.2 96.0 98.0 99.1 100.0 100.0 105.0 
~_. __ 9 __ ._9~!.._9 __ 91.~lO_Q~'L1Q_QJ __ 99. 5 _1'-"'0'--"5'-".-"'50--_--'-__________________ _ 
3.9 93.9 94.7 97.7 98.9 97.9 1~3.4 
~!t __ 94_~_2-..~qLQ.. __ ...2B_.!.L_92.~._9L8~.LOL.-1.L1L3"L:.L:O>L-_________________________ _ 
1.2 92.4 92.6 95.4 98.6 94.2 100.4 
0...1 91.4 53.1 94.9 97.1 94.9 98.0 
s.q 89.R 90.4 93.4 96.1 92.9 96.8 
1 •. L_a~. ___ .5~OL1. __ 9 2.3 __ 9~ •. 6_ 9Q.~8'____<9'_'4 __ .__'_'8'__ _______ . _____________ . ____ _ 
6.5 87.8 88.8 91.3 92.8 89.3 93.3 
6._5. 86_.3 __ 88.J)_.90.5_.92 ... tL. .. . 89.4 q 2 __ ...... 9L-.. ________ _ 
5.1 8~.1 87.9 89.3 90.1 86.9 92.1 
1 •. L-B.~...tL_aa.&_:L 88.5 89.1 86.3 9Q. 8 
2.2 90.7 91.4 91.0 90.4 A8.7 91.4 
l~6_J~4.1 84.6 85..L..._85_L_L 62 __ .... 1_8;L:8!L.L:6"'-____________________ _ 
5.5 A5.5 85.0 84.6 84.1 81.3 87.6 
7.9 88.9 87. 4 6~,_2 _~.~~2... .. "'-.82""-.!L. 7-,--_~:..!...7.~. 0"----_____________________ _ 
5.9 85.182.9 81.6 80.9 78.7 35.7 
~~83.8 81.3 79.3 79.0 77.0 84.3 
2.9 83.2 79.9 76.1 77.5 75.6 83.6 
2,,2._ 80.1 7.6.4 71 .• 7 74.5 73.7 ~1.3 
1.2 17.1 73.8 76.0 16.0 76.0 80.4 
~.9 __ u~h.Q.._IO_ .. JL __ 19 ... 't.. __ I9.4 79.4 ~, ____________ ._~_ 
5.2 75.0 74.1 84.3 84.3 84.3 84.2 

IlDt __ _ 

__ -'--_____________________________ . ______ :l 
iOl(pouT, FRAMg ;z, 

.. 
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'~'--~~-'jI!O~!l'!"fiiP"""-'''''''''_-'_!t5-''.,,,,,,,,-,,,,,._,,,,:."''I''"~;a!I_"",.OW!oe"'''_171I~.'# hit W$J.ifWiiJt!j~ ih*:, :-~_.~'~_ ~';,7~'~ 
<' .. 7 - -~..L -, ,-,.". ,,1 .. ,'" ""'''~<C1''''''''''''''''''''''''''~''-'''''''''''''''''-'_'~"C''''~''''"' ".' ',- u - -, -,. -- ... ----. '1. 
------------------------------------------------------~~--~~----,·r----------~l 

lQSSLE S5 DATA AT 100 FonT RAO IUS 

QCSEE rrw ENGINE 

, 
'; ~ 

i 

1 
l 

' __ ~--------------------------~8~~LILl~~O~l~JTuH~H~AruP~DnW~A~lu'~luNlll~E~TL_ ______________________ --~; 

TRT NAC. ~PlITTEP. TRT CORE 

'i - ORIGINAL PAGE IS
O, POOR QtlIdJFI~ ENGINE WITH T.O. EI APS 

~EAD [NG NUMBER,"'S_= __ -----'70 71 72. . 

______________ , ____ ,.C('l~!E.ffiUR~TION NO:: 21..6 __ _ 

TE~PERATURE = 73.0 F RELATIve HU~IDITY :: 48.0 PC 

) 
... 1""""5 ____ ..... 1!J..6 __ lL._._~8iL ____________________ --------""'i 

R o. 17 • 31. '43. '54. 

) 
01 STANCF. 91. 85. A2. 83. 86 • 

) ___ --__ ~P~H~I~siy~--~0~.---11. 22. 31. 39. 

___ ~(NOEX FR,~E~Q _____________ _ 
) 1 25. 89.6 91.5 90.1 94.3 93.8 

Z 3 Z, 9.2. 6 91. 4 q? • 3 q 5,~ <:; 5. 7 
:3 40. 93.1 92.5 93.4 95.8 S7.0 j 
4 5 O. 95. 8 ._~~~ __ 91.~.1._.2Q~.i9 ~ 8 -~--~----------------------_1; 
5 63. 95.1 Q3.4 94.6 94.8 <;6.5 I 

-----"~"---f~3·~-- .. ·-·~~:~--~-~~}_~~=~ .. ~'2:~-~~: ;>L-__ -+-__________ .. ----l 
.. _., -.. __ 8 __ .~e 1.2.5 • __ ~.5_ . .5.._..23. 2 9.3~ .9.6 a..O __ 9.1~ __ .________ i 

9 161. <B.2 91.4 93.3 94.9 C5.8 ! 

-, 
J 

10 2QQL. ___ ~'t!.Q.._92 .• E 93.1 . 95. Q_...!.C;.::!.4~.d.3 __ ~ ____________ -------i 
11 250. 93.2 91.6 92.1 93.4 G4.2 1 
lZ .:n 5. 9]..2 89,. 8 9 .. 1 .3 9 2 • 4 q-~ .!.,5~~-'--------------.---'4i 
13 400. QO.9 89.3 91.8 91.7 C;2.4 1 
14 5 Q. Q.B 9. 6 89. 1 9 'J • 2 9) • 4 (H • 4 J 

15 630. '88.1 87.S 88.5 89.3 89.6 l 

) 

;. ) 16 8elO.39,.l 97_!, S __ !!!l!.4._~9_!.L 89.3 ___________________ -4J 

17 l~JO. 81.Q 8E.1 87.9 R".5 BB.3 j 
___ ....!!1!..:.:8~ 1250. '87.8 86.6 «37.6 87.7 aq. 2 -.---~,.- -~--l 

19-r6(fo.-~·-93.9-- 93~-9·f:3-9tj-.-6"--q4-.6----"-· i 
__ --""--ZO.,:.' _ 201.9~ ,84:.9 ~4. 5 85.2 85.4 85.4 11, 

Zl 2500. 84.9 A4.~ R4.4 A5.2 gS.4 
22 3 L~.9 ~ i~ 8. 7 8 ~..!L ~l.!.L _~~_!L 8~ .• 8'---_,.- ---------1 
23 4010. 84.7 83.6 82.7 83.8 34.0 

__ ---=24 500). ;84.9 Q4.4 1-12.9 84.5 R4.~,---~--------_ 
25--'; 3.(io-:--'i4~-83_:78If.-3-'- Ft2 :'8-s 3-; 2 I 
26 8000. 81.4 81.1 76.9 RO.~ 80.6 

i : 

) 

i 
, , 

•. ' 27100)0.81.080.574.479.078.81 
. 2 A 12 5f) 1). 8 'l- 6 78. 9 71) • 7 76. 2 76~. ::!.4 ___________ -;-1 ----+---i_~ 

',29 16000..90.4 78." 6Q.1 75.7 75.8 __ -------'~LJ 

OA S P L 1 f) 5. 9 1 '0 ~ ,0 1 os: ~ 07. 0 108 • 0 FOLD~UTFRAME J _, :.'_" _,.;jl 
.-<-".,~~-.--- ~ -. - ~-- .. .'-~-'- "., ,,;.-, .-~-



r---=: -~ --'~"""'-.""'",(.j""';; !£ii_'''''"~_ U i 'iI'd~~~~' ~~,:=~~==~~--:-~------~'----~7~' 1(.. , 

tr----' '-= --~-~--=---.- -;, -1· 

t 

, QUALITY 

:2 

PEED = 32~O~,~M~ ________ LP~ERCENT SPFEO 86.0 
t 
i 
tHU"1IDITY: 48.0 PC \ BAROMETER = 29.51 IN HG XI'1 H 

) 

\ 

------~----------------------------------------------~---------------------------------

-----_.,---

~----~--·-----------'-------------i----------------------------

,--------_.'- ._-----:----------------------_---.:.._-

i 
1 

.. J 

...... 
___________________________ ~s.~.~J~.~.~:3~-___ ~ 

~-------------------------------------~----------------~~---------------~ 



, . . 

QCSEE OTW ENGINE 
'~ 

i _____ -'B~E ... L .... l..wM~r ..... U..LTLLH-'HLU~B DWAL l I NL ET 
TRT NAC t SPLITTER t TRT Cf'lPE 
ENGINE WITH T.O. fLAPS 

lOS S l E S S A R RAY 
)-----

.-~----- FJ.. YOvctCPI,.'f~irDA·TA--AT·I-00-'O F T RADIUS WITH NO ATMOSPHEPICj 

---. ENr;,'J.J7 C~~/U./~r h/e~r::~';!::~mLfllR.Et.I.lY-1TY C OMPUIAJ_j ) 

) A"JGl~6} 60. 90. 1 

---C-O-~-P-U-T-E-D-O-ASPl 110.1 114.2 ---1 
RANO FREQUENCY 

1 25 9L5....l'· .... ,)3~.·""-O______ : 
2 32 IJ2.2 104.9 J. 

)~----"! .---.. -~g 'iji·:~ i~ ~:~ -- .·d·_ ---.- m_ -----.-- ---.' .•• _._.-'-. .._-_.-jj 
__ . __ . __ .~ .. _ _ 6~ 9<t!.~_ lQ5 .• ~ ) --..L.1-- t~~ H:rm:~ ------.. ·--·0 ,.".-" -. ___ 0 ---., ..•.• --.---•. ------..•. --- -1 

) __ <!~ __ ,. __ L~O __ . ... 92._7 __ 91.!t._ .. _____ ._. 
10 200 91.1 94.7 
11 ~~ ___ .a9.~_9~ •. Q_ ... ~_, ___ _ 

) 12 315 90.6 96.3 
13 ~OO 9~~-~'-----------------------------------------------~i 
t 4 5 ')0 8 q • 2 q 5 • 21 

) ___ Al.d,5__ ~ .. 30 8.1.._2 __ 9~ •. I. __ -'---'-'-' l 
)--~r...!..:- ~m i:~i--H:i-----,---··-··-----,··- .-.-..... -.---~- .. ---.-.0-·1 
____ l2.. __ ?.l.6.Q.!L- 94~9..5..aL____________ '---' 

20 2000 87.7 88.3 I 
) -.. --~,~ .. -; ~ ~g g.;.~.-~ ~ ~~o __ ...... , ---- ·--·----l 

23 4000 86~ • .29~_"'_8.d.5~.~2 _ ____' _________ ~________ l 

24 5(01) A6.5 A6.8 1 
25 6300 ~3.2 86.3 

) 

)' ___ 0. _____ --_._--

) 

..If-: ------.----

FOLDOOT FRAME I 
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• t ~ CONftGURlTION ~tO 216 i 
~r--------------~~=---------~----------------~:~E~:~~~~LN~;~'~'~~~~:~~u.D-·~R~P~ML=---8-6-.-0~----------------- ,;; ] 
~ ~ 

I 

.... 

bSSlESS A R RAY 

~ RADIUS WITH NO ATMOSPHEPIC ATTENUATION 
~_AN~lRECTIVITY COMPUJUlLUJN~SLJ __________________________________________________ __ 

r~ 
t I 

I 
~---I--I .-. 

I 

, 

~--------------------------------------------------------------------------------------------------

~., -- ~--,---.. --... -------.--... ~-.. -~---.--------------------------------------------------------

) 

-' ---.~-----------------------------------------------------------------

---.--~-------------------~----.----------------------------------------------

___ fJ 
IO~D.OU'r. FRAME 2..r 

... lo"r 

j 

I 
I 
1 

.-- .---- ... --::..- - . -r:a-. --' '" . 
, ~. ( __ ~~:i.t.~~ . .lt::a<~.~J:!:;,,·.r~_~~L~~_.;:J:O'~~~:.t:~ . .,",~:" 



~ I-~,---'''~_:~_'''''''' ·_"'_""7"'''''~_'~'''''''_"'.s,. ,,-... _,~_~~.~--_.-,~~_~~~,~_,'.~.'~~_:.. . _-.~ .•. ,-----.~_~_:~_. ~~.~_.~_':._.:-_':,:_-:~_.~-~_A:7 __ :_ 'J~' ..•. 

t .;)'ATl·Ofl017. SUASETNO. 63. READINGS 70 11 72 '-.J ~. )---=~..!..:1.~-'--~~L-~~Lb..!.~~_--!!;L2JL-....n..!,,-~~~c----'!'~_.J..L._--Lli.--________ ~ 

~ ! 
,ij 

~") _____ ...!OauC,,"S,JjE~E~OLJIUWL...J:;E;!:jN.JJ~u.!~~~E_D_EC_I R_E_l_S_H_~_' V_E_B_~_E_N_S_U_A~TR.,,--AC_T_E~D_F_R...,O_M_. _T_H_E_O-R-I-G-IN-,Al-O-A-T-A-·----j1 

! BEll~OUTH H~RnWAll INLET. ,~ 
~ .. "" TRT NAC, Sl!llTTER, IRT Co.er..;.E~ ... ~ ___________________ ... _.~,-i 
i} ENGINE WITH T.O. Ft~PS 

, 
)---- ------_." S1?L- lOS LLLLS-_. __ A.R.R_A Y I 
.. )...o:-00-=-R,' __ c:!v..-NALftI· =--·ft:t:Ij:.Mi~.E"'~c..I.-_&10 ~C/J. Y"'AAI,,- .!1ATk.AL.lQ.Q .. U-ELRA1l1l1S.. Wll.tLNO ATMns.PHER~ 

ruv" ..... \ (fOR POWER AND DIRECTIVITY COMPUTATI1 
---_._--------------_. __ . 

BANI) ERfQUEN.<:Y... __________ _ 
1 25 89.0 <12.8 97.3 98.'3 C;9.3 99.0 98.8 100.3 105.2 1r)O.5 1'JO.3l 

') 2 ........ _.32.. .. _ 92.8 _ 99.1.100 •. '3 10Q.) 101._2._1.0.0.5 99.2 102.0 103.7 101.? 1Q.3.1 
3 '+,0 9 :3 • 8 9 8 .!) 1 0 1 • 5 1 0 2 • 7 1 a 3 • C 1 CO. 5 1 C 1 • 0 1 0 2. 5 1 03. 3 1 O? • 1 1 ° 5 • 3 j 

) _'_'_-}u ___ !~ ·~r: ~ l~~:~ m:~-~~:~ 1 ~;:;-~~:~ ~:~ ig~:g ~g!:; igi:~ ig~:~ 
6 8.0 ....9.1.3 99.0 97.'3 94.3 97.1 96.1...9.8 ... 3 99.2101.1 102.3 )03.~ 
7 10n 98.2 93.3 92.2 93.2 97.0 91.2 97.3 99.0 101.0 99.7 101.~ 

') ____ 'L.. '. J2._~_._ . .2 2.t..I._9 1~. 4_ .9.4 • .2. .9 5 •. 5_96. ._7_r: 6 .•. 9..._.9.1. Z ... _!l~~Z~ 1_0 (t. ~L 1.90 .... r. lQJ~~Zi 
9 160 94.0 91.2 95.~ 94.4 94.7 94.7 95.2 96.4 9G.2 99.2 10~.~ 

___ 1.0 .. ___ 2 ;JQ.._~ __ ,2~!L7.._2..1.!~ 93.9 92. 4 9~~2.lt~ z __ 94. L_9.5...t..9_.9Jl.!.')_99.,-~_i02, 4i 
..l 11 250 89.7 91).6 90.9 90.1 93.1 93.4 '13.4 94.2 96.9 97.9 100.t 
r __ -...12.... 315. .87.6 88.9 89.4 90.1 9.2...4 9~_~.s.2.a9 94.1 96.1 91.4 9..s......ll 
I 13 400 96.6 86.9 88.8 A9.~ 91.4 91.1 Sl.6 92.3 94.6 96.3 98.~ 
~ 14 C) 00 :t':i.!.~_e..6. •. ~_1l7.Jt __ 88 . .!.1_..2.Q .• 3 8 8.~.L.e9.~~ ___ 21. 1 ___ 94._1 .. .9 5. ~L 96.~ 

15 630 84.1 85.7 87.5 B6.~ 88.7 88.3 88.8 90.3 92.5 94.8 94.~ 
I 16QOOB4.9 86.0~S.1B7.? 89.4 89~O 8~.5 89.7 ~2.4 93.4 94.~ 
~ 17'--10'00'--- 86~O -86~9-'87~4 81.6 8~'-4: 88.1 81.4 8'8.6 e11.1 92.3 92.31 
i ___ 1.8. __ ._ ... l2..5.Q .-9.~ ..8 .. 9.&-.89. 1 9 9 • Q 89 • 5 e 8 . ....6-. 8.1, ... .3.-8J. • 5 8.9. 5 90 .0 90. s: 
I I 19 1600 9~iC) 95.1 9A.7 96.7 91.7 97.0 '15.0 '14.4 92.2 92.2 90.2 
~_:_.~O_ ... ~.UQ~_. _c:n .• IJ_..8~5 99.3 98 &_~8 ..• 5 ~1uLQ. .. __ ~5 •. 3_.a5 ..... 6. ...... e7."O .. _!H ~, __ 6~~ 
I 21 2500 93.6 90.5 91.0 8 Q .8 ~9.6 ~7.6 85.8 85.6 86.6 86.0 86.q l 22 3.J...2.Q. 9~.~z..._ 94 .9~_.95_LL _. 94._L_9.'+~_9..2.J! .. 2_1t~ • .z_._ ~9L:L_~2- 85. e..84 .• _~ 
, 23 41)0 91~5 89.0 89.7 89.2 gS.2 86.7 84.2 83.9 83.9 81.9 81.~ 
I 24 SOJO U';L_9.o...R 91.5 90.589·.1 88.a..l..-.84.8 85.1 83.1 19.a.9.-ao....!tl 

25 6300 91.1 81.8 88.9 88.1 St.9 85.4 83.0 82.1 80.8 17.1 7e.~ 
I 
I 
! 

__ -'Z1L_. ___ .~.90Q... __ ... je. 6 .. _.84 .L...Ji5.~_~]' 83.8 B.l!.a ..... 8.o. l 79.1 76 ~.2_ 73112_._ 7.2...Sl 
27 10.000 87.9 A2.8 ~4.0 83.3 82.1 AO.1 7Q.l 77.1 75.6 75.8 75.~ 

I 
__ --"'-2=e __ lZ20.Q~. __ B~t. L_79. 7 8l_L~L .. _9 ... '-,5 79.1 7L..o ___ 15 .9~.J..4~O .. 39._0 ..... .,9. Q. __ .29 • ..q 

29 16000 A6.6 7Q.9 81.7 AC.q 77.3 78.0 75.1 74.0 83.9 83.9 83 • 

.) 

---~----.----::- .. ---, - - ----~--
lOlJ>.Ot;JX Ji'..RAM£ .J 
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JL- .. -. .":: " -.~".-----.,-"-, ____ ...... :tlt_K ..... tttAli"'"'!"""iI!!!lII!!II!!'I!I.I __ "'IIIIQX •• IIIIIIJA.pirlllll"."'.!!!!IJLIIII[ "'1~ •• '_"I'IIi.l!iIillil •• ' ••• IIiIi').;3 .... er..b1tl!l!!4$~.t11 ... 11"_, ... , ...... _I~_" , ...... 'tit.~_.""~~ ... · ___ .,.. - '1 
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~" 
~ 72 

\ROM THE OR IGIN.4l DATA. 
~ CONFIGURATION NO 216 

, 

SPEED = 3240.-RP~ 
PERCENT SPEED z 86.0 

~LLLESS A- R..1L.8A--I.V _______________________________ _ 

RAnlus' WllJ:L.NO " AT MQS.PHER Ie AIIENUMIOl.-!.JNLL-____ -.O~R..__I~G ..... IN~A ... L~PArrG .... E~IS...__--------
1 AND OIfC.ECTIVITY COMPUTATIONS' OF POOR QUALITY 

P---- 90 • 100 • 11 Q • l2.(l----.13.Q... 18 Q I . __ " _ .. __ _ 

.8 100.3 105.2 1~O.5 1~O.3 102.2 102.3 

.2 102 .. 0 103.1 101.? lO.3_.~_lQ2 .•. 3. LO..1.".9 __ 
~o 102.5 103.3 lO?7 105.3 105.5 112.2 
~5_102.0 103 •. 7 103 .. Q.105 .. 3._1Q3 ... ~ ll2 .• 5 __ _ 
~7 102.0 104.0 101.5 104.2 104.2 112.7 
~3 99.2 101.7 102.3 ):J3.2 un.7 llO.:J 
.3 99.0 101.0 99.7 101.7 102.0 108.3 
!.? .. _!LH..L J O(l~_lJ)Q ... J. __ l.Q~~Z._U)l_d.....LQI!!..Q ___ . ____________________ _ 
.2 96.4 9Q.2 99.2 100.9 100.7 10t.2 
,9 95.9 98.') <;)<;).4 10.2~4 9~. 7 12.5,--".'-'5"--_______________________ _ 
,4 94.2 96.9 97.9 100.2 96.6 102.9 
~9 94.1 96.1 97.4 99.1 96.6 1.)1.6 
,6 92.3 94.6 <;)6.3 98.6 q4.8 99.4 
L~ __ ~_~1 ... 1_2~_~L_5."~ .. ,(L .96 •. ~.3.!L.6=_-<..9..L.7.lL.=!.3---------------------
,8 90.3 92.5 94.8 94.5 91.5 96.0 
l.5,.,. 8.9. 7.~_92 .• 4 .. 93 JI.4. 9.4.~ __ 9z...0 95..d... ___________ ~ __ 
;4 88.6 91.1 92.3 92.3 89.3 94.6 
,3 81.5 89.5 90.,oJ 90.5 81.8 94.,) 
,0 94.4 92.2 92.2 90.2 92.4 93.7 
.3 __ .85 .. .6.. __ EU.A~il!!..3 __ 87.0 84.,,8 91~ ___ ~ ______ ~ ____ __"__ ______ _ 
,8 85.6 86.6 A6.0 86.0 83.3 90.3 
z..._~1i2t.1..._ 89. 2 .a.5.8 __ 8.~.L~_aZ,9.._a.9 .• 9 ___________ _ 
2 83.9 83.9 81.9 81.7 80.2 88.5 
8 85.1 83.1 19.980.4 78.9 81.1 

~~----------------------------------------------------------

\ 

---------------~--~~~------~--~---------~ FOLDOUT FRAME -z..., 



([- ~~~--.-.-~--------.~. ~ ~~....,--' .-~- '-~""""_~~F_'~_' ~·-~,....~--:-_; ... ""'f"'" ,--,""", il'UilO''''~'II\li"ijiiilillijliii''i!O>~ 

~H - > ::;-_,_,,-_ •• _ ... _ ..... _:';:"_.;.d_.-'.::._' -_'_' "~~-:--_'-"" ___ "'_1' _ .. _' _,,,,_.,,;,,,_ .. t"_-~·'.f;_'>:'~"'_""~ ___ ...... a ________ ""_f'"_~~_''''':':_:;'r'I''':_-''''''_'''_.'_'_ik_il4&:ll!!_,_jt'_!WII _"4t_' _.1&+4_' '_t ""_-_"''fIIl_'''".-_ .. -_-__ -_-_.-_--_~_ .• _-_"_-;i 
r 1'& 1 
~ I .SRL lOSSlESS OATA AT 100 FOOT 'UOIUS 
t ) 'l~ 

ac SEE OTW ENGHIE 

i :'\ __________ ~ ____ .....:Bo.:' Et:Jt.~: LL"I::!.'Ou!tu..JI.L;HC1....JHt::LQ;AB~D!.l!\o!!t.ABJIL.Jll--ILlN:uI...lE~TL-__ -:-__________ --' 

________________ -LTR~TL_~N~A~CL._JSLPkl~liTT~E~RL._TLR~T~C~O~R~E~ ___________________ , 
0 j 

ORIGINAL PAGi lS ENGINE WITH Ten. fl APS 1 

TEMPERATURE = 74.0 F RELATIVE HUMIDITY = 46.0 PC 

lC$S~E$S~DuA~T~AL-______________ ~ 

"lIe f# 14 15 19""-__ 1,,,--,-7_--,1,,--,8 

R Q. 17, 31. 43, 54. 
i 

) -----..!i~I:t~IAJ (J $-_ .. ~o ... _9_Q.L~_.9Jt!..~~9~ .. _-.2.0_'---- _____ ~,.~, 
_____ L_ ... ___ -1.9Jl_. _ ... ..2p.. ~_ 91., _ .,,_~~_. ___ .e t~ __ .. ____ .. ___ ~._.: __ ._ 

D I STAN.~.E 91. 85 . - 82. A3, 86 • 

') ,-----_.PH~~ . Q. 11. 22 • 31. __ 39. 

INDEX FREQ ____ ---~-----------------
) 1 2 5.. 9 0 ~ 5 91 • 7 90 • 4 93 • 5 93 • 3 
___ . .-2_' __ .1,2.. 92.:L9...-.92.e...5.. 93. 1 2.5. 2 <;I •. ,,\LO _________________ ~ 

340. 91.892.296.197.398.5 I 
: ~'~~--~Z~i-~~:k--~l:~~·~-~~~ _l_~~:~-------·--.. ---- .. - .'---'.'---1 

___ 6 ___ Jl~ __ ..2~.!.!J_. q~ .• J_CZ~ .. L. _2.I.!..L_?J~..!'_2 _____ , ________ . __ .. I 
) 7 100. 94.3 Q3.4 95.6 05.5" S6.7 -----·---------1 

'8 ._125 .... 96.595 ..•. 2.. ___ 96...897.798.7 J

1 9 16 O. c; 4. 2 <; 3 • 7 94.1 96 • 2 c; 6. 5 
:':) 0 --,-_-J..l. __ .22 .Q.! _._._9_,?~9 __ -.9_1.LL .. ~5 ,_1__2..~..L 4 56 .. _7. ______________ _ 
; 11 250. 94.0 92.1 93.6 g4.7 <15.0 

) 

I 
··_-'O~---·--·--1 

.~ 
12 3l5. ___ ._ ... 't ~ ",_L._cU." ~~_9~_..1L. __ 93. <; .....:9=L::4~.L.;5L........ __________________ ___i 

13 400. 93.2 91.1 92.5 93.1 93.9 
14 .5.O.J. 92 .4 9 O. 1 9 2 • 2 02 • 9 S 3 • 6 
15 630. 90.7 89.3 90.9 91.9 92.1 l 
16 A Q.O .... _-.~ -~Q-... 6- .. - .9_0. __ 0_9 Q.L7 91 ........ 1_~C; .... 1 ....... 4-'---____ _ ..... _ .... _ ........ __ ~ 
17 1000. 91.1 88.9 A9.9 90.3 90.8 1 

___ 1",,-,~-,--- 1251. 89."'-.l......B.7!LL_.8~~~~9. 4 B9.,~'i,--_______ _ ____ . _____ ._,~ " ____ .,, .... _~ __ ~ 
19 1600. 91.1 91.8 91.3 91.f 91.2 l 
20 2000, 86.9 85.8 86.0 86.8 86.9 J 

1 

1 



ORIGINAL PAGE IS 
OF POOR QUALITY . 

'15 

~~ = .33..9.k.JtPM.-'--__ PERCE~T SPEEO 90.Q 

u~E~'H~UM~luD~ILTLY~=~4~6~.~O~p~c~ ________ ~BABQMETER = '29.57 IN 
( 

-------------- ,. 

• ! 

, 

• 1 
i 
~ . 

• ~ 
.; 

! 
I 

t • ! 
~ 
I 

• 
• 

j 

• ,I i 
i 

-----------------------------------------e J 

• 
----------------------------------------------. 

-_ .. - --. -~ .... ----~-----.--------------------------------------- ~ 

-------------- .--.-.--.----------.-------.~---------

) 

---.------------_._----------------_._------- -' --) 
r 

~ 

~ FRAMi , '·1J-.L...I ____________ I_-O_~D_.O~U_=T._=.F..:..::RAME:..=· ~_=_2 ____ ~ __ 

~, .' .. ---.~" ........,....;. L;.;..:,""~~"_,~,,,~:.,,i._~ 

.~ 
I 
I. 



~
.(: ' 

• s ~ , 

-I l ~'----------------------------------------------~~-------------------~~~ 
~ j! 

t OAT\ OF 1017. SURSET rsr.. 64. READINGS 7:3 74 75 j ~ " ---- -- ----- I 
QCSEE OTW ENGINE 1 

~i _______ --1B~'E-,L~I-=I"'CUTH HARD..,.,'!1Aul....lI'--'I..LNLLL.J:E~T __________________________ ----" 
T~ T ~~AC, SPl I TTER, TRT COPE 

_____ ~Eri.GHIE WITH T. C. FLAPS 
'l 

SPL A R RAY 
'\ 

---------;~rLT· Yovtrc-P£.ANr DA TA' ATMQ. OHF T--R-iol,Ts--wi TH-- NO -ATMOSP~E'R IC J 

) 
_____ ._._______ ...JED.R..-enw.efL ,~NQ-OIRE.C,11'l-UY...L01>'PI)T A.T1~ 

CN~/,v1r' Cin/1ikY('-/~r Mlc/top""IJr:,i 1 

MIGt~9F 6'). co. I 
- ._-_., -~ .. ------ ---I 

COa.,PUT EO O~SPl 111.3 11 7.2 

) BANO FRE~UE~CY j 
j _____ .1 2.5. 1 ~n. 0 ...1.ll d.-------.----------------------~l 

)-- ~- --~g- i~:~ m:~ ----------------- .----.. -.-----------.- --~ 
-~~. -.~~----~ 1-S6·:t-i~~-:~ ---- --.--------------.--------.------- - --1 

7 ' J..D.~ ____ . .e.llL1Q4 ...... ·!.LO _______________ · ____________ ~i 
8 125 9~.~ 103.2 ! 

) ____ 9 ____ ,16g_._.~4. 4 _1.Q.9 ..•. ..=0___ J 

) 

10 200 92.6 9A.1 

)---t~·· -~i~ -----~~~·i -~-}:.=~----- ----.. ------------~-----,;l 
13 It..Q.0 92. A 98. .• c6L-_________________________ """'"'I 

14 500 ~ry.8 97.8 i 
15 630 90._L_9] •. 5. ___ . ____ .____ _ ____ ._ .. _ .. ______ ---; 

. ___ t_~_· ____ l_~~g ___ .. __ ~~: ! ___ ;;:; ____ . __ .. ______ .... ____ . ____ . _______ .. __ _ __ ., .. ___ . _______ , ________ ! 
) 18 1250 ~9. 5 q2.A· I 

19 1_6.QQ ____ ... ~5 .. L->94 .6 .---------.-- "'" ".-"~ 1 
20 2t)·)O B8. a 90.2 l 

I )~~~1 2500 :A!~; __ ~t~ • .L_._____________________ ' 
i I ~i !;;g J:~:~ .. __ ~~;_~ _________ _ 

/ ') i ~4 5 .. )00 IA3.6 85.8 I · "':'~.--'.5. 6~O~ 1!il.~_A . .d..5 ....... L5 ____________________________ ___"1 

l' 26
1 

8000 182.6 80.4 1 
I : )-"--1~- ~~~-~~ ~~:~:~:} ----.. ----- __ .... __ .... -.. _--. __ -~_.--_~.---_._-... _ ._--__ .. -.... _.-.-_~-_ -.... _1 

1 ') 29 1_~~.9q ____ -- ~Q .• ~_90.!_L_ .. _____ . __ -._--_-___ -_. __ ._-_-_.-_--_-. _._-_--+-l-,J,-=~ - j 

________ I 
..... _. ____ .. ____ ... -----I 

:) 

; ) 
! -------- ----~ ............ -:--- ----_ ... _-------

I FOLOOU';C FRAQ I 

.---_._------- ------.-- ... _ .... 

.---------------.--~ .~ 

~ -~--~j . .. .... .. 



... 

A R RAY 

~RADIUS WITH NO ATMOSPHERIC ATTENU4TION 

CONFIGURATIO~ NO 216 
SPEED = 3391. RPM 
PERCF.NT SPEED a 90.0 

LANlLl1lRECL1V.llY COMPUT A..llQNS>.L' ________________________ _ 

~ 

.. - .. _-_._._._------------------------

--.~--.--------------------------

--- '--' .--- -.,-- ---------------------------_. 

_._ ..•. _--_._------_._----

--_.,--.. _--_ .•.. ---_._--- ._- .. -.... ._._--_ .. _-------------------- ----
IJ~ , 

t 

l1OLDoUT FRAME z.." 

c - --.~----- -----.~. 

.......-- - - - -

~ 
f\) 
~ 

\..:l 
~ 

1 
I 
I 

.1 

1 
1 

-1 

~ 
~ 

! 
i 
1 
1 

I 
i 
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DATA OF 1017. $URSET NO. 64. READINGS 13 14 75 
k, 

) 

1 

") 

SIX OECIAELS HAVE 
OCSEE (1IW ENGPlf 
~ELLMCUIH HAPDWALL INLET 
IRI NAC. SPLITTER. TRI cnpE 
ENGINf ~tTH T.O. FLAPS 

PEEN SUBTPACTED F~OM THE ORIGINAL DATA. 

)--~---

__ cn~p_'JIED OASe.Li:19..0 10Q .. 4-J.lO..4 110.3 111.3 LLO_.3 110.5 ll2_._!t. __ ll~114.9 _116,A.~ 
.) i 

BAND EREQUE~N~C~Y __ +-~ ___________________________________________________________ ~ 

1 .25 :92.3 Q6.7 98.3 97.7 99.7 99.8 98.0 101.8 99.8 103.3 103.2] 
I . 

2 ~_Z. ___ :92 • .2 __ ~9..!1_1.0_Q'!~_._~QQ.O UB •. l to.Q.~ 100 •. ~lQ2!2 t.Q2.0 102.!I 10';~_lJ 
3 40 Qf.g 99.5 1'2.8 102.1 103.3 1'1.7 102.5 104.n 103.7 105.7 117.0 

) 

___ . _____ ._~ __ . __ 5_Q. __ 97-,t-L-1QJ_&J,. Q2..~_102. 8 103 .•. 2 _~O.Q. 3~_ct2'!.~lQit.._~L lQ~.O lQJL._~_10 8.0 
) 5 63 q7~7 100.3 101.0 100.3 98.3 99.0 101.5 102.5 102.8 105.3 107.2~ 

~. __ ~ 80 1)!J.5 9H.A 98.3 96.R 99.3 99.Ll.Qo....JL100.B lQ2..JL.l.04.8 105.~ 
7 100 98.3 96.3 04.2 g6.5 97.7 98.7 Sa.7 100.7 101.7 103.7 103.A1 

) ___ 8"'-. _..l~5 91.793.996.496.798.2 97.9 «;8~l_Q_Q.~_:J.I)O_ .. 9_J_Ol'!.cz.._1_q2.4 
9 l~O 95.2 94.5 95.9 96.0 96.5 S7.0 96.9 98.5 99.2 101.5 104.5 

. _10 200 94.5 94~L_2.!t.'!.2 ___ ..2.~~~ ___ 9_2..!.~6.0 Q6.'!. __ cLI.9 JQ9_.0 __ J01~l..O~.5l 
:) 11 250 90.4 91.7 92.4 02.7 94.9 94.7 94.9 95.c) 98.1 c)9.1 101.9, 

___ ._~2 315 39.2 90 .• 4 91.7 92.1 94.0 94.lt....-9.A.7 96.2 91.1100.1 101.1: 
13 400 88.3 89.4 90.6 91.~ 93.1 93.3 92.A 94.3 95.9 98.4 100.41 

) ____ 14 ____ 5.1(). _____ ~~ .• .__L. ___ R R ~a 9. L. ~_'J .~_.92 _ _'_Q __ ~t !.6_._~91._t ___ S_:3_~~ __ ~ 5. Q._ 9.1. .. ~_ 98J.lJ 

___ l~ ____ :~_g ___ ;_~::~. :i:_~_~~:~ :~:~ :i:~. __ ;i:_~_~g;_~ _:i.:_~ __ ~~:t __ ~~:_~ ~~:.~ 
) 17 l)~O 88.9 87.4 90.1 BR.9 91.4 90.3 89.1 90.4 93.3 94.4 94.~ 

__ .' .la~~ .. 1.z..5092.L2..._l3q. 7 90.2 ~C? .2- 9Q.') .-'9.8_.8 ... _....BL_L-...e..8 .. _~..L..l __ .9.2..3_-..9.~ 
1q 1600 99~9 97.4 99.4 98.0 9R.9 94.4 93.9 89.7 92.4 92.5 93.~ 

) __ 20 __ 2.0 00 «; h 3 8 R. 5 89." 8 ~!!",-_89!_5 _~_I • .9 ___ ~?!_5 _A6_~ . ..JUt._6_ ~9 _'_~ __ ~9. 31 
, 21 25 ')0 91 • 6 8 8 • () 89. 0 88 .3 88 • 686. 1 A4. 1 8 r; • 5 81. 3 88. 0 88. 01 

22 3151) 95.0 91.9 92.2 91.5 .. 9_Q,LJtI~4 85.4 8';.7 86.5 86.4 85.91 
)--23 4000 91.4 8-7.7 81.6 87.4 87.1 84.1 81.2 82.9 8-4.2 84:i--~4.1j 
i __ 24 5()OO 92.Q... RP.Q 88.1 87.6.86.r:; 84.0 80.6 82.0 82.8 82.1 ..8.z......3! 

25 63~O 190.0 85.3 B6.0 85.3 34.2 81.6 78.3 80.2 80.7 79.0 80.~ 
26, ~OJO 81,.4 Al.5 ~2.~ 82.Q'H.O 18.0 75.0 76.877.315.2 18.0j 

~~ ~ ~f~g-~_-~t~:f_-_~~::I-J!_:f·-~·~:~-_-__ ~::-~-;·:·:if~: ~ i~·:-~_l!:_l--;~-:~~-- _;~:.~ 
2q 16QJO 8'.2 84.1 83.9 ~4.1 84.1 84.1 84.1 84.1 84.1 84.1 3 

---____ 1!3~~' __________ ~ 

FOLDOUT FRAME I 
. --------------------------.---'-----------.--... -~-.•.. --.- ~.------. -

~"'""~ .. . -. ~. 



_ ~ .. _________ "" __ ~~ __ ~ .~~ ___ ;,.~~_.""Qi·"IiIji"'_Rp;;o!:l_"'''''.''''f~'''',lliiiliiil""' .• """'.·WIiiijIi_'iMl!ii!'. !Illli¥"~"jljIiIIlri\11.i'ill!i4!iR1'1I!i!i1."! -_.. "Sf au \ 

r~,~.'" ______ ----'-'-'----'--_' : 1 J:- .. -... "",,-,~, ....... --.-----... -=--,'-'" ".'"'' .'. _ 

f' 
.' ~ ----

75 

fPOM THE OR IGINAl DATA. 
qONFIGURATION NO 216 

CL S S l E s.._~A..JL, P: A Y 

SPEED = 3391. RP~ 
PERCENT SPEED = 

ORIGINAL PAGE IS 
OF POOR QUALITY 

-.F~[ll~ W.llJi ,}JD_AIlmSJ~J:iER I, ...... C~AJ..T_TL.l-E.uN~U-"!.A-'-T.L:1 O""NlJ-. __ --'--______ _ 
'!t AND DIRECTIVITY CO~PUTATrONS) 

!to ___ ClUe 100. 110. 1 2 O, ___ 13..a.L_LJ..:.1~OLJ.L--__________ _ 

~.O 101.8 99.8 103.3 103.2 102.3 107.2 ,.,e. l02!.~ tQ2.0 102_! 7 10r;!-3_.t04!5._109""".~5 ____________ _ 
2.5 104.n 103.7 105.7 107.0 1J5.7 113.~ 
~._~ 194,.5., lQ.Q_~_.tQQ,.,JL lQ8.0 lQ~_ll~,~Z_ 
L.5 102.5 102.8 105.3 107.2 107.7 115.5 
l.JLIOO.8 lQ2---Ll~.8 105.8 105. R 114.? 
~.7 100.7 101.7 103.7 103.8 103.3 111.8 

90,.0 

~10~,12~._~ __ tO.1~105.4 10).9 _~1J',--".,--,7 ______________________ _ 
).9 98.5 99.2 101.5 104.5 101.9 109.0 
).~~.9 ),QQ~lJn~l04.5 log,,Jlll)e.-".c...:9 ______________________ _ 
+.9 95.9 98.1 99.1 101.9 97.6 1.)6.2 
t. 7 96 • 2 91 .1 100.1 10 1 • 1 98 e 4 1) 4 e 1 
~.A 94.3 QS.9 98.4 100.4 Q6.911)2.8 
L._l---..2.1.!.~ __ ~_~L,.6... __ 9} ,~_ ._ 9 8_._L-.-2.~l2.9'_".'-"8'----__________ ~ ___________ _ 
).8 92.5 ~4.8 97.3 96.5 94.0 qQ.3 
~,I __ ,2J.J.9~,_L_ Q5,6 95 •. ,9. __ 93"..1 9A._4 __ . _________ _ 
~.1 90.4 93.3 ~4.4 94.3 91.1 97.4 
~ .1 .?-,8 ... .5 91.1 .9,2. •. 3_-.-9.2...L. ...... 6_:..L.89.L.A-e .... 1_q..:..;6 ........ 6""--________________________ _ 

1.9 89.7 ~2.4 92.5 93.2 88.9 95.4 
~.5 86.6 A8.6R9._~._39.3_~{>,~ 94..:-.=-.3"'---______________________ _ 
~.l 85.5 87.3 88.0 88.0 84.5 92.8 
•• 4 85.1 J~6.5 86._4_~t5~_L,~_3.0 91....,.'--'9"---____________________ _ 
1.2 82.9 84.2 84.1 84,1 81.2 90.9 
1.6 82.0 82.8 82.1 82.3 80.0 Sq.5 
l.3 80.2 80.7 79.0 80.7 78.7 d8.7 
~_I6_!_L17 .~ __ .J.5 ... _~_..1J!~1.~ '2. rJ6 • ...Q. _________ . __________ _ 
f.8 75.7 75.7 75.8 77.2 15.8 A5.B 
~_~9_!..~, ___ lQ ._L __ T~,'_?. ? 9 .• _1 _]J..!.=2_...::~~q~._'=2-------------------
;.184.184.184.184.184.194.1 

____ ~_&3'----_-______________ _ 

IO~DOUT FRAME 2", 

----- - -"'''------,--------------------------------
- .. -- ~,,,. 
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lnSSle~s DATA AT 100 FOOT RADIUS 
.. 

QCSEE OTW FNGINE 

BFll~OUTH HAROWAll INLET 

TRT NAC. SPLITTER. TRT CORe 

ENGINE WITH T.O. FlAPS 

) ________________ ~R~e=A~D~I~=JG~~N~U~MR~ER~S~=~ __ ~'7L,6~ __ 7~7~· ___ 7~8~ ____ ___ 

C ON EI. (i1J PAT 1.r1L_~.:_>O"'___= __ _"2"_"1....,6~ _______ __"s<__"P e ED = 3 578. RPM 
) 

TEMPERATURE = 73.Q F RELATIve HU~IDITY = 45.0 pc 

~IC f# 14 15 H 17 18 
) 

-------. ----_._--_.-.. _-, 
R O. 17. 31. 43. 54. 

THeTA~8s ·90. 90. 90. __ 9o_. ___ 90. 

Z l"Jf '. <; 8. __ .. 91 .• ____ 3~L ... qlL. --. - .-.. ----.>- -
) 

, 

'H STA~LCF 91. ~5! P. Z I! l3~! 8~! 

PHI.., P 0. 11. 22. 31. 39. 

j 
P~iE x 1~:·EQ---9 J-. -8 -'9i~-7-9-0-.-4- c4. R c; 5-.-5 -.. -------. -----------~i' 

___ .2 i 32. 92.3 9L.e 94.6 97.2 S.B .... ~5~ ________________ ___; 
3 : 41}.. 93.5 93.9 96.3 SS.8 99.8 1 

____ 4 2.,J. 95.5 95.4 99_.1. lOll"L 1(;2!_~. --=-_______________ .. ____ . I 
_~--"'~ ___ .. ~~~ ___ ~~.:~._._~;:g ~~:!, ~~:~ ~~:~_ ..... _. ___ .. _ .. _ .. ____ . ___ ... _ .... _ ... ~. __ .. __ J 

7 -10'0.' 96,q 95.796.897.9 qS.1) oj 
... 8 __ 12.,.?e. ____ 9..8 .,.2......_.96. __ 1-.27 .. '(;,_10) 1l.~,.J 011 .. .3. ____ . ____ _ 

9 160. 95.5 95.6 96.3 97.5 ga.s 1 
)_ 10 '?QO. _~6.I ___ 9~~._.96.!.JL. 9.7~_-.-5JL. 3~ __________ . ___ ... _ .. __ . ___ _ 

11 250. 9~.2 94.2 q5.3 96.0 97.0 1 
12 315. ~~~~? __ ,!3~C; 95.1 96.4 <;6.9 1 

) 

13 400. 94.5 93.1 94.6 94.6 95.2 J' 
14 5 1)') .. ____ 9 3 ~L.2z..L5 93. 7 94. 6 ~L..5 ........ 1 __ ~ _____________ ___;; 

15 63:J. 93.,2 ·n.8 92 • .5 93.8 <;4.1 .. __ .-____ . 1
1
' 

) ___ 1::=-6 _800. 9'3.1 .. 9l..!...L_9 2 ._9_5.?'-".'-"8'---'<;:...=:3'-".-'4'---_~_________ ._ _ 

___ t~ ,-~~.~g: ~~::-; - ~g: ~ -.~~-~: ~!: ~._;i: ~--"'-------'-Jj 
19 It1~. 90.4 89.9 89.0 Sq.c; ~9.7 

20 2000. 87.9 87.3 87.3 ~7.g ~8.4 
21 2~OO. 86.4 85.6 85.6 86.2 97.4 j 

.J __ ~~.Jl~ I).,. 86. :) ft't.!..LJn.~1 __ 8~..!...L _!3.~.,"-" 2",--__ ~ ______________ --'i!' 
23 4000. A6.2 84.9 82.9 ~4.0 84.5 j 
24 5000. 85.483." 8.1.1 P.2.9 ~~.t . __ ._ .. __ ~ 

) 25 63JO. A4.8 83.5 79.3 81.9 82.4 \ 
__ ~6 BOl):,). 82.9 ~n.l 76.279.280.1 j 

) 

2 7. lOOO O. 82 .6 en • 0 73 • 2 77 • 7 7 e. 5 
__ ~28i 12500. 92. 98Ch..LJQ.~£,, __ .15. 0 _ . ..16=-,'''-.;0~ __ --,-,::- ~ ____________ ~ 

29 160JJ.83.6 80.4 69.B 75.0 75.0 fOLDOUT FRAME } 

---=O~4SPL 107.8 10'1-;'3 1-)8.4flo.o 110.6 ----=-----



[ 
,.,..---- ".,AM;: v ,. J ~~iqal-::I;tN\ftlL~'lIiliii"'iiin"'IiIIIIIdi~"'iiI:;I.iij!IlP\ililil;mlil$l!.iif4lWl·'iliii"""''''.~e:iWllli.!'!I!II, 

'y'.' ~ 

" 
C·' , . 

8 I 
:PE ED = 35oL7.L.C8\,?j.L-!.Ru.P..LM'--___ --LP_E peE NT SPEED 95. 0 &K-Z~o-.~~z.J1~-=Z==--_____ _ 
" HU~JDITY = 45.0 pc 8A~QMETER = 29.56 IN HG »¥dIt ' ? /-1 

----------- ------.----. ------------------------------------

,---------- --.. --

--------------------------------------------------

i ---...... ------

----t---------------.-. -----

,----- -------------------- ----------_ .. _--_ .. _-

-.-~ 

,',... _. _ •. -..f-__ ,.-.,.. __ ... 
N 
'~ 

La. ......:a ________ ~ ________ ~~ ____ ~ ______________________ ~3~·~~·~·~~~ _____ oo 

__ .11L.J..I.....L...-. ___ ~ __ --_____ l!_O._:L~.D._OU_T~FRAME ___ .a...,... _____ _ 
, 
~--;;b:j4Z~~L, -~"'."- .. '~ 

.--' --

1 
j 

1 

I 

1 

I 



I~.sa, ~ 

,_~~ ... " _ ... ,_,. __ ~.,_. __ ......, __ ~,.._......-__ """",nl""'A_1' h5iiU •• 'iii!iil1n:~ 

,.~~~" , ... --.¥.'""~~" < ••• ,,- .. -, ........ ~." ~ , .. '~.,.-.; ""!I 

¥ 

DATA QF 1017. SUBSFT NO. 65. READINGS 76 77 78 
. '\ 

I 
:- ------------QC-·-se-e--O-,T'-W--E-N-G-I-N-e------------------------------------------~--~·~---;1 

' __________ ~B~E~l~I~M~O~U~J~H~HARO~WAA~lLI_uIN~llwe~TL-_____________________________ ~ _________ _ 

" 

TRT ~A-e,SPlITTER, TRT CORE 
ENGINE WITH T. nL_.FLA~.SoL ____________ _ 

\, 

A R RAY S PL lOS S l E S S 

l-------,-,i---Pi..YWiiii"PJ.N7ir-DATA AT 100.0 FT RADIUS WITH NO AT~OSPHep U 
(FOR POWER AND DIRECT IVI.IY. CJ!M.~utA1j 

EN~rC~J;JNr ~~Il(JJlJMltJI'.r 1 
ANGLE.l4: 60. 9C. , 

i 

C'OMPIJTED OASPL 112.5 11~.7 1 
--·----·-----i 

j 
.--~----

RAND FP.EQljE~CY 
___ ,,1 25 101.4 lQq.4 

2 ~2 lO?9 110.0 
____ .34 :__ .40._ .. _ ... 1:1~_~ 110.I_. __ :. ___ . ____ _ 

4 50 105.5 110.4 
._ 5_. ______ . 63 _Lth.9 10S.2 __ _______ . ____ . ____________ ._. ___ . ____ ._ . __ _ 

) 6 qO 100.7 11R.9 
, ___ .__ 1 ~ l.OO 9.a..9 __ 1Q.6_e.:.4L-__________ _ 

8 125 99.9 104.5 
9 160 96 ... 2._lQ .. "",1 ,"--,.5,,--_ 

10 200 93.7 9q.6 
) 

-----------------~ 
! 

)--..... ~~~1~ ~!:t·ib;:-!---·----------~·--- .. ---.... ------------ I 
l~ 40~ 94.3 101.0 
14 500 93.0 100.5 I 

) __ 15 630 93.9 9~ . ..!t.~q_____ _ __________ _ 

16 800 92.7 98.2 1 ) ----t~----~ ~~g ~~: ~-~-~: ~-------- ---'-'-- --------,,-------- ..... --"- ------i!1 
, __ 1.2 ___ .lf..~O ___ .89.4 q3. . ..L-______ 1 

20 2000 ~6.2 91.8 ~ 
t __ z 1 ___ 25 O!L. ___ .1t4 .•. 7 ___ 91..._Q ________ . I 

22 3150 ,en. 1 81.4, 
23 40Q~--.lLO •. ~_B5!L' 9~ _______________ _ 

) 24 5000 77.0 85.9 
25 .63 JO 15. 7 8 5 • 4 
26 9000 76.9 8C.~ 

~) __ -",2--,-7_ l_QQQQ.c 73. (, _.82, ..... .J...l _____________ _ 
28 12500 75.5 85.6 

__ --"2'-"9'--- 1 ~_O_QJL __ ~11L~ _ _.90.J!!1_ 

1 

1 

>--- .----" -· .. ~----~~t 
t 

,i ________________ .,--____________ ~ ____ _ I 



>-" •. ....--.>:'>."""""""* ."... "'_~ _______ ~R!~~~"""_·'i ... _"",.. ......... rc""wMl"'''J~'''!!i!'!1!1~"1IIc _'iii!~iiiIi_iI1i, IIIlc iIIlI,lIi'. ;oI;lr~ __ "P~I5l':1!li!1,,,.II •• 

""":~~~w:.._~",,.K~·;it'.;-;~~'\'a'¥~-'l.'·''''' :VI'-.';~-' __ ·.·" ...•• ~ ~-_-- .. "V!".,...._~.r~·~_':·:S:;'::!',:. -, l .'-/: -., V·''1,.r __ ~"",,_,,-- > 

bSSlESS 
f 

" 

~ R RAY 

RADIUS WITH NO AT~OSPHERIC ATTENUATION 

'CbNFIGURATI0N NO ~16 
SPEFD = 3518. RPM 
PERCENT SPEED = 95.0 

R-ANI1--.O.l.R Fe T IVI IY-!:..ClMPULo\.TION.5_L ________________________ _ 

,_c _' ___ " __ ' __ _ 

~ 
~ 

--.~--.--------------.----- -----------------------------------

--.------------

------~ 

. , - ... -.-.~-- -~-.---.--~.----------------- .. ------- ------_.-.-----

-'----r---

------+-~--.. -- -~------, 

JJ5 

-----t----~--------

'" , l 

. - - -

~.. ~' -- -~-

FOLDOt;JT FltAME 21;;; 

r 'c' 

"-

1 ;j ... 

-------

~ 
~ 

~ 

j 
i 
i 
I 
! 

I 
! 
I 
l 
i 

.j 

b< 
- - -

.-" ".-' '," ',,- - .,.1'!--,'- ," . - - '4: - • ~.,..4_%_d_~""".~"=,. :..' ::...!.. .• ';"~.'i:"~-. _ • .:._~% 



OA'T4 Of 1011. 65 • R F. AD UJG"S'''__---'7->o6<---._J 7 18\L..------------Eii1 

I i; , 
& 
~,\ 

I f : 
T 

• 
~ 
~ I 
~ I : ~. , 

SIX DECIBELS HAVE REEN SUBTRACTED FROM THE ORIGINAL DATA. 
•. , _____ -'Q ..... C~S ..... E_.E---'-(1.:...;TLJWL-D1GLN.u.F ______ _ 

AElLMOUT~ H~RDWALL INLET 
TRT NtC, SPLITTER, TRT CORE 
ENGINE WITH T.O. FLAPS 

i : 
I 
I 

! i 
a I 

~ i T 

1-1)RIGINALPAGIIa ......... --.. ---- .•. __ .. 6'..E?L ... LQS S L L~L-LB.....JL.A y . 

~ pOOR QUALlT'f H.. n. ... -~~ ~ 1 -=--'-------_____ ._y/lV/OL. r"-'L~eta.. ___ MJ.LAL1.0'O •. Q .. fTRAQLUS. W.lJJLN.Q_AT!-10_PHER1Cl 
\) (FOR POWER AND DIRECTIVITY CO~PUTATII 

__ CDMeJlIE.D..._DAS.PLIJ.B..L..J.Q2. . .1L1U .• Ll.1.0--L.l12L.Llll..5_1.11._~Lll...4.1_ll5....9_.116. .. L.11.B...2 

_....:_ .. BAND....ERE..Q.UE.NCy ______ .. ... _____ . 
! 1 25 93.A 94.7 97.2 98.5 99.3 10r).~ 100.2 102.5 102.8 103.5 1:)3.31 
I' "> ___ .Z ..... _ .. _ . .. 32. ... 35 .• 2_ ~!1.3 .. 101.3 10' •. 3 .. !Ol.3 .102.0 101.5 11)2.8 103.5 102.al')e.J~ 

3 40 96.2 100.8 104.3 103.0 105.7 103.2 102.7 104.2 108.0 106.7 106.8 
... ____ . 4 50 ... 96.~.101.Q.l)4.5.1Q3..]_1.'J4 •. 3 101.3.103.2 104.5 107.2..107.3.10?.~ 

) 5 63 99.0 1J2.2 113.R 110~7 101.) IJ1.2 1e3.3 105.0 105.7 106.2 108.~ 
6 SO It)Q.3 99~lOO.,) 97.3 1Jl.3 101.2 101.8 104.0 ..1.D.b .• 8 106.3 10 7 .°; 
J 100 99.3 97.5 96.2 97.2 98.7 100.0 Q9.7 102.0 104.5 104.7 107.3 

') _____ ... JL_ .. J 25.._9~9. 2 _ q~ !2 .. 9]. '7 91.]_1'10.. ) __ 99.0 <29 • .2 .. _1..Q.1LZ_ lQ4.rl_.1.04 ~JO_7.J! 7; 
9 160 96.7 95.9 97.5 96.9 98.5 913.4 98.7 101.2 102.0 104.4 106.91 

__ .UL~_'?"9Q. ___ 2.~!9 91).7 97 •. L...9.2.~JL .. 91 .• ') 97. 5 ~7_~_9 ___ 99 • ...1~_l..Q.Z~Q3. 7 1:,t6_~ 
.) 11 250 91.7 93.6 94.1 94.1 95.9 95.9 96.7 97.6 100.2 102.2 104.7: 
... ___ ...lL ___ J..1.5. __ .9.Q.L.~22..4 Q2 ... Q 93.~_95.L.L.....96.a..L_.96._4 98 ... L~OO.6 102.6 103dJ 

13 400 9/).4 91.3 C)2.3 93.3 94.4 C)5.1' 95.1 96.6 <;8.8 101.1 112.3J 
) ___ 14 500 89~3 89...L~.1 .. !5 __ ..c!1. • ..!L.. .. 2~.~2_.{L.9.~3_95.8 O~.O 9.2!.fLl:JO .• ~ 

15 630 98.7 9g.5 92.2 90.8 92.1 Q1.7 92.5 95.2 97.3 98.8 99.~ 

___ J..~ _ '~~..2... .. _ .. _.a.6. 7~-=-• .2... .. Sl().!.9 __ 2..h2.._ . 92.L1_91.!t ___ 9Z !~ ___ <t.4.!.L....9 6 .• .2~ 97 .~ __ 98 • .2J 
) ,17 1000 A5.6 87.1 fl9.4 Ag.3 91.1 91.3 90.8 92.9 95.8 96.6 96.3l 

___ ~,le ._..12.50 85.5 8".1 81.9 81.1 68.8 SB.fL-S9.A.3. 90.6 93.6 94.5 94.51 

19 1600 38.7 89.0 88.0 86.5 R8.) 87.2 87.9 90.4 93.2 93.7 92.5~ 
) _. ____ .2.0 2.£2.0.0 ____ 1L4.I!!.Q._M.L .. 1l5,3 __ . g ~.!! L . .8.6 • L_8..5..5..........ftf!. L_6JiL..~.9..2...Q.31 .• ~9.~ 

21 2500 82.1 81.') 83.1 82.3 84.1 83.8 84.0 87.1 90.8 91).1 89.81 
___ .2,2-_.31.'50____ E3~._q-1!l..2..._a2.~._..8L._LB2 .• L_JU • ..2.. __ 8ZL.4:.. _ . ..85 • ...5, __ ~9_ ... Q __ 8. 8.2. __ .81~ 

) 23 4010. AO.6 78.9 90.3 79.3 80.6 80.4 80.8 83.9 87.9 8'5.9 95.31 
__ -t2;..;:4L-. 5()()07.9..1 78.1 79.0 11.4 79.1 79 .• .:1-.1.9..5 82.2 85.9 83.2 83.11 

25 6300 77.R 75.6 77.6 75.8 77.3 76.9 77.3 80.1 84.1 80.6 82.3] 
) 2~ ____ eQQO_._ .~_~L-Il..JL..r.4._2._.I'3 .. ..9 ___ .li.. .. L14. L.74. 4 .. _.Il ... 0_ .. 8<) •. e_3.~ J __ 19~ 

27 10;)')0 76.1 76.1 76.1 76.1 76.1 76.1 76.1 76.0' 78.5 76.0 78.41 
__ .~8._.1l.5_0JL,_. _ _ I9~.7.9.6 79.6 79.6 79. 6 79._EL.J....9.,_t) __ ..1~!t1J.._.1.9 .• _~~,_.19_ ... 6_ .. Iq.~ 

29 16000 84.6 84.6 84.6 84.6 84.6 84.6 84.6 84.6 84.6 84.6 8441~ 

";"-'-_ .... -_ ...... -.. _-------_. __ ._-_._---------_._-----_._------------~ 

It ) 
I T 

11t. 

,------i.t'FHOIbW.H.O~-,---·--··------·---------·----'--------1 

... .... ~.. ..~ ..... ~ '.' . 



1 , , ~ 
, , 

THE ORIGINAL DATA. 
CONFIGt'UTION NO 216 
SPEED = 3518. RPM. 
PERCENT SPEED = 95.0 

,~ , ' ____ ', -----------------------OZ::~~---------------- ,,'" 
ORIGINAL PAGE IS 

Ls S L LL,~----.u.R_RU--<A~YI__ ________ ----"O.,.f__JI::P ..... O"_lOIfllR~Q~UI:f,A..,LHJ>'FTlY.(-----------

ffiAQl.U~JillJLNILAT~OSPHER1L_,A'_'_I_'_T_'_E~N_Uw"""_A_'__T~I·OIoLNL1-____________________ _ 
r AND DIRECTIVITY CO~PUTATIONS) '\ 
~ 

i~L9 113.1 LL~CL_l.lb~L~ __.. Z,,--1~11-1-a-'. 6",,-1 ... Z....,4:L__'. 9L-_____________________ _ . 
.2 102.5 102.13 103.5 1()3.3 106.2 111.1 
:.5 11)2.8 1'J3,t5 102.8 ~,)8L) 1'J'I.7 112~ _____________________ _ 
.7 104.2 108.0 106.7 106.S 108.5 116.') 
;.2 104.5 It)1.l 107.3~10_9 __ 2 L0.9.8 111__..3J-_-,-_______ , 
'.3 105.0 11)5.1 1.06.2 108.5109.7 117.2 
:.8 ]Q4.0 1"6.8 106.3 107.0 ]08.7 ]15.9 
• 1 102. 0 1 0 4. 5 1 04 • 1 1 01 • 3 1 Q 5 • 5 114 • 0 
c_~ __ 9 __ lQl,_Z __ 104.4_JO!t_~L1Q] • ...L_.lQ~lL2.L..5~ ____________________ _ 
.7 101.2 102.0 104.4 106.9 102.9 110.9 
.9 99.7 lQZ~03.7 106~l02.7 LUl.~4~ _________________________ ~----
.7 91.6 100.2 102.2 104.1 99.7 107.9 
__ 4 98.1 10Q.6 10Z.6 103.4 100.1 107.] 
.1 96.6 C;S.8 101.1 112.3 98.8 1,)5.3 
.3 95.8 oq.O ~~.1Ll:JO_ .. 5 97.0 1:)2-I..-'-'S _______________________ _ 
.5 95.2 ql.3 98.8 99.0 96.2 1(H .. 5 
... !+ 94.2 96.~_91.~_98.2__ 95.9 lDO ..... L,5 _________________________ _ 
.8 92.9 95.8 96.6 96.3 93.4 99.1 
.3 90.6 93.6 94.5 94.5 9].5 98.3 
~9 90.4 93.2 93.7 92.5 90.5 97.0 
Ll_~~~l. 0 91_.~9, ... 1 ..... _'LQ_""'_B"'"'_8 ..... =8_",,-96~. ,...l __ ~ _____________________ _ 
.0 137.1 90.8 91).1 89.8 87.1 95.1 
L.4--B5~ __ a9_LQ ___ 8~_._2_.a_~ __ 8.5~ 2 93. .... 9-'---_~ ___________ _ 
.8 83.9 81.9 8';.9 85.3 83.6 92.4 
~5 82.2 85,9 83,2 83.1 82,0 91,2 
.3 80.1 A4.1 80.6 82.3 80.6 90.3 
~ 4 71.Q ___ a.')._e~~.LJ.9 --L.n.~fi11__ .... 9-'---______________________ _ 
.1 '76.0' 78.5 76.0 78.4 76.5 87.1 
Lf;,_~..JL __ J_9.~ __ '-t. __ } 9. ___ lL_~9 .. 4 79 ~-""B~9c:".'-"S;'---____________________ _ 
~6 ~4.6 84.6 84.6 84.6 8~.6 94.6 

11~ 

) 

) 

) 

FOLUOUl: FRAM& 
~--~----~------~----~--------------------~--~----------~ 

I 
~ 
I 

1 

~ 
~ 
1 
• 
. ~ 

~ 

1 , 
~ 

1 

I 

I 
1 

I 
t 

I , 



·n ___ •• ~_~ ___ ~-," ••• ~ 

. 1 
F~ c,:.~ .. ~ ....•........ _ ...... ,,_. 
{ . ./ . sPt.. 
~ 

r 
~ 
~: 

, 
~. 

i 
lOSSLESS DATA AT 100 FOOT FAD IUS 

QCSEE CTW ENGINE 

• "'I SDOF INLET 1 
------------------------------~~~~~~----------------------------------------~l 

I 

FULLY SUPPRESSED ENGINE 

ENGINE WITH T.O. FLAPS 
~' 

t '_I ____________ ~ ________ ~R~E~A~D~I_N~G __ N~U_M~B~E_R~S __ = ______ 79 80 81 

CONFffiURATION Nn = 214 SPEED = 1827. RPM 
) 

TEMPERATURE = 35.0 F RELATIVE H~~IOITV = 67.0 PC 

) 8JQI£l,uJIC f'LA.,..a1l' BOOM MICROPHONES - LOSSlESS DATA 

14 15 
) 

o. 11. 

90. c;o. 

106. 98. 
) 

91. 8':i. 

o. 11. 

81.5 76.2 
~O.O 71.5 
80.6 79.0 
81.6 82.1 
84.8 ~2. 9 
83.1 18.C; 
80.1 71.9 
19.5 78.2 
15.8 75.1 
78.2 11.2 
11.3 15.2 
76.0 72.1 
73.3 10.9 
12.5 69.6 
73.4 10.4 
78.1 1'5.6 
15.8 12.1 
74.3 11.5 

) 11.1 69.3 
69.5 66.1 
6'3.5 66.4 
61.9 65.5 
69.2 65.8 
11.7 68.0 
16.2 13.1 
74.8 73.0 
14.7 11.4 
79.1 13.2 
11~A 66.3 

92.7 90.5 

16 17 18 
~------

31. 43. 54. 

90. 90. 90. 

91. 86. 91. --.---- ---- . --.. ~-----

82. 83., 86. 

22. 31. 39. 

17.4 
19.9 

80 ;-2- ---'81.3- .... -----------

R4.5 '34.2 
81.8 
83.3 
83.3 
80.3 
71.9 
80.3 
77.4 
19.1 . 
11.3 
74.8 
12.5 
11.6 

71.1 11.5 
76.1 15.9 

=--=--...... ,=2;:-.--::9;:-73.3' 

71.5 
15.8 
72.9 
71.1 10.R 71.0 

~ 
1 

-~ 

"1 
1 
1 ------- ~----j 

~ ...... 7=0~~2 70.4 j 
6A.4 68.0 ~ 

69.6 
61.1 
66.4 
f5.0 
64.6 
65.4 
69.7 
6R.5 
64.6 
62.8 
5~.2 

91.4 



[SPEED = 1827. RPM PERCENT SPEED 48.3 
~ 
rE HU~IDITY = 67.0 PC B~ROMETER = 29.36 IN HG J(/111 

--~---- -------------------------------------- -----

------------

~----~--------------------------------~--------------------------------------------~---

_I 

~UT FiwtE I r '- JJJ 

I 
1 , 



~ . 

!. , 

[: 

! ! 
I 

i 

'1~~_O_AT_A __ O_F __ 1_0~2_4_. __ ~S_UB_S~E_T __ N_O~. ____ 6_6_.~~R~E~A_D~1_N~G_S ____ 79 ____ 8_0_· __ ~8~1 ___________________ .. ~1 

'J 

) 

') 

., , 

) 

) 

") 

" I or' , 

:> 

) 

QCSEE OTW E~GINE 
SDOF HILET 
FULLY SUPPRESSED ENGINE 
ENGINE Wl~H T.O. FLAPS 

FLYlvs?t~ATA 
. 

i 

SPi- l 0 S S L E S S A R R A y: 

AT 100.0 FT RADIUS WITH NO ATMOSPHER( , 
(FOR POWER AND 01 R EeT I VI TV C OMPUT A~ 

£;/~r ~"C~lVrfftt:,eg/l#ONd 1 
t\NGL ~P, 60. 90. 

~ 
CCiMPuTED OA~PL 1,)1.0 98.4 

RAND FREQUE~CY 

J 1 25 94.0 91.1 
2 32 93.1 91.9 ] ~ 40 92.5 AA.O 
4 50 91.0 90.0 l 

5 63 88.5 89.0 

~ 6 80 85.5 85.9 
1 100 84.2 84.2 
8 125 82.1 82.4 
9 160 79.4 18.7 j 

10 200 79.2 77.7 
1 11 250 76.9 11.9 

12 3l!5 77.6 78.1 
1 13 400 16.6 15.7 

14 I) 00 73.9 14.9 ~ 15 630 73.6 74.0 

~! l~~~ ~~:; Z~:! I If] 12 ~o 78.0 7Z.r I 19 16 1)0 BO.l 71.9 
20 2000 77.1 69.5 .~ 

21 2500 78.8 10.1 1 
l 22 3150 78.0 6A .5 I , 

23 4000 18.9 67.9 I 
24 5000 78.1 70.5 1 25 6300 87.2 14.1 j 

26 8000 90.2 13.0 \ 

27 10000 A5.9 12.9 I 
28 12C; 00 79 •. 5 67.3 

1 29 16000 77~2 70.4 

L1S 

.. 

•• - DD A.....v • ---. .. . 



--.--.".-.----~- "--·· .... -···.'.~I.~.}"'· ..... ~._. ".. .. __ ~. ____ " -"-_Wi _~~ 

. -" .... -~"-...,,-- .... -.-, ... -".< •. ~~-"+ ----*-. __ ."_111 _!_.WZ_~.w;,c:~~~,~_~- .. " .. , . ''''~''''''''' "- ~- 1 

81 

f 
l 

:OSStESS A R P A V 

~ RADIUS WITH NO ATMOSPHERIC ATTENUAffbN 
ER AND 01 P EC TI VI TV COMPUTATIONS' 

118 

." 

CONFIGURATION NO 214 
SPEED a 1827. RPM 
PERCENT SPEED a 48.3 

• 

1 
l 

1 

) 



79 80 81 

SIX DECIBELS HAVE BEEN SURTPACTED FROM THE ORIGINAL DATA. 1 
)~ ________ ~Q~C~S~EE~O~T~W~E~N~G~I~~~'E~ __________________________________________________ ~1 

SDOF INLET 
FULLY SUPPRESSED ENGINE 
ENGINE WITH T.O. FLAPS 

.)-------::;;~~te--------------==~~. ~ lOS S l E S S A R RAY j 

ORIGINAL PAGE ~ a A 1 
QUAU,. r",Y'dllr/t r'J.llt¥'lI' nATA AT 100.0 F T RAOI us WITH NO ATMOSPHERIl 

~l-~O"f!-PPIOOBlWlR~,pu=~·---.L....:.---=--:::'-:-~=-#-:""""'::"-:'---':=-="'-~--':----=--:-=---:'(';'rO~R=-p=-=O~W-:-:;E'""'R~AND 0 IR ECtTITfv C of·fput A1l 

) 

) 

ANGl~ o. 30. 40. 50. 60. 7il. 80. 90. 

COMPUTED OASPl 101.3 98.1 98.5 97.9 96.4 95.1 93.7 93.5 

BAND FPEQUE~CV 

100. 110. 120; 
1 

95.0 94.9 ~_4.i 

1 25 ur.o 84.3 ~5. 5 85.0 R6. 3 ~6. 0 86.2 84.8 87.0 86.0 83.; 
) 2 32 71.5 8f.5 36.0. 86.7 B1.B 81.3 85.3 85.3 86.7 84.0 83~ 
----=3:'-, -----.4 .. 0..------R'"""'O.-.--.:5:------.:a:->;3.-.-.;a,.---;:;s,.-6-.""7- 8 6 • 0 8 5 • 5 8 4. 7 83 • 1 84. "2- B 3 • 0 8 5 • 0 84. \ 

4 50 80.0 86.7 87.5 86.7 q1.5 84.7 84.5 86.7 89.0 89.5 88.~ 
5 63 --;;8'"'3'-1 ....... 3,.---~" ..... 5,.....-..5~ 8 6'~ 3-' q ~r~ -;- .-. 84-; l' 8 3 • 8 85 • 5 84. 7 81 • 0 a 5 .-8 --8 5 ;i 
6 80 aL.8 82.8 82.2 80.3 80.8 82.7 81.5 A1.5 83.5 R3.3 841 

) 
1 100 81.8 80.8 77.3 78.7 19.5 80.8 78.0 19.3 80.3 81.0 80~ 
R 125 81.2 78.7 19.4 80.5 80.5 80.0 79.7 79.0 19.7 81.4 al~ 
9 160 79 .• 7 77 • 5 78. 7 7 ~.-• ......,7.----...7....,7r-....... 9.---.... 7,...,7r-.,.5~ .... 7 ... 7,..... ...... 0..-.... 7-7,......"""T4-'7~ 78. 7 ;q.' 

10' 200 84.5 79.5 80.7 19.278.218.979.217.278.079.280.' 
) 11 250 80:.577.076.076.0 T6.D 75.976.075."-76.0 1f.4--·7Q 

12 315 7~.3 74.8 74.0 74.5 14.0 74.5 14.0 13.9 74.4 15.0 76.1 
13 4,)0 72'. A 72.3 12.1 12.9 73.4 72.7 11.2 71.4 11.1 73.1 15.1 

., 14 500 71.1 71 .. 8 71.6 71.4 70.9 70 •. 2 69.9 69.1 71.1 12.7 74.j 
'---.1 ...... 5-----.6 ... 3.....,O..---~1 .... 4.-• ......,4r--~1 ..... 3..-.-.1.---7 .... 2.-• ....,.3.----7ro1r-.-..9.-~7 ..... 1;-....... 1;--...... 1.-.0 ... ""-8 6 9 • 6 6 8. 8 69. 6 11 • 6 72 .J 

16 800 85.1 82.8 A2.8 A1.5 18.6 77.1 76.3 73.3 73.1 74.1 77J 
., ---..1 .... 7r----.. 1 .... 0,..,.OC><:0---....S,.,.3-.• """T4-..... S ..... 0,...... ...... O---7......-R • 9 77. 4 TS. Q 73. 9 71 • 9 69. ,-1:;11;,(1-.7- 74.;1 

! 18 1250 A4.4 80.1 80.6 77.4 74.6 72.3 68.9 68.3 68.4 70.3 12.) 
I 

19 1610 36.1 83.4 83.2 80.6 71.4 74.9 70.7 68.6 67.9 69.2 70.~ 
) 20 2000 83~6 AO.3 80.5 7A.3 74.6 71.6 67.4 66.1 65.8 61.3 68.! 
----.2nlr----2'"5"'O"'0..----;S""2r.'6-'8"Zr.-"i!5~"8"'2'--. ~7 9.676. A 73. 0 66. 8 6 5 _ 8 -65;-S--~46"q 

22 3150 8Z.3 81.4 81.6 79.1 76.1 72.5 66.0 64.4 64.8 65.3 65.1 
~23 40JO~4:.2 81.7 81.2 80.~77.4 73.5 66.7 64.5 63.S-~67t·~T-6~ 
24 5000 83.0 82.2 82.8 80.9 78.2 14.2 66.9 65.5 64.5 65.0 67.i 

----~2~5~.--~6~3~O~0~--~9~1~.~5~~A~9~.~4--~91.6 89.4 83.9 81.9 73.7 68.5 67.5 68.8 70~ 

) 26 80 00 q 5 • 2 91 .6 8 9 • 5 9 0 • 3 8 7 • 0 8 3 • 9 74. e 69 • 3 67. 1 6 6. 4 6 8. ~ 

.J 

21 10\100 84.683.886.188.:;--8"3.882.3 7l-;-4"--1)6";O--Q3-;S-03.1 66~ 

28 12500 83.9 7A.2 79.1 79.5 77.6 14.6 65.1 61.3 61.6 63.8 67.~ 

_) ___ 2_9 __ 1_6_0_0_0 ______ 8_5_._1 __ 7_8 ___ 2_. _8_1_._0 ___ 7_8_._6 __ 7_4_._8 12. 2 64. 1 64." ;" ~1 

.. , ,rOI-POUT. F~ I 



t 
~ 

81 

rED FROM THE ORIGINAL DATA. 

! 
[LOSSlESS A R RAY 

CONFIGURATION NO 214 
SPEED a 1827. RPM 
PERCENT SPEED = 48.3 

ORIGINAL PAGE IS 
tFT RADIUS WITH NO ATMOSPHERIC ATTENUATION OF POOR 1\ bw ER ANOOIR ECTW I T Y C OMPuf A T ION S ) . -------------=-=>E&,I..-"I~AUHA"'l:+1ITYJ-¥-~-------
~ 

80. 90. 100. 110. 120. 13~. 180. 

93.7 93.5 95.0 94.9 94.5 94.1 95.6 
------------------~----------------------------------------

86.2 84.8 87.0 86.0 83.2 84.8 qe .0 
85.3 85.3 86.7 84.0 83.7 85.8 85.3 
83.7 84.2 83.0 85.0 84.5 84.2 84.0 
84.5 86.7 89.0 89.5 88.0 86.8 86.5 
85.5 84.7 87.0 85.8 -85-;-1 86.2 88.2 
81.5 81.5 83.5 83.3 84-.2 .q2.5 86.0 
78.0 79.3 80.3 81. C 80.3 79.8 83.2 
79.7 79.0 79.7 81.4 81.9 82.2 81.5 
77.0 77.4 77.2 78.7 ;9.T80.2 90.2 
79.2 77.2 78.0 79.2 80.4 82.2 IH.2 
76.0 75.'-76.0 7-(.7t-78.T-;q;lt 78.7 
74.0 13.9 74.4 15.0 76.0 76.9 16.7 
71.2 71.4 71.1 13.7 15.4 75.6 14.2 
69.9 69.7 71.1 72.1 74.1 14.1 72.4 
69.6 68.8 69.6 11.6 72.9 72.3 71.8 
16.3 73.3 73.1 74.1 71.3 16.0 75.1 

, 71. 9 69.10""9. 7 71.r-T4.0 73.9 73.0 
. 68.9 68.3 68.4 10.3 12.1 12.9 70.9 
·70.7 68.6 61.9 69.2 70.4 70.4 69.6 
67.4 6~.1 65.8 61.3 68.1 61.1 67.6 
66.8 65.8 -65. 5 66.4 66.9 66.3 67.1 

'·66.0 64.4 64.8 65.3 65.6 65.6 65.9 
---06.7 64.5 63 ~-s- 64~ r-55. 4 66.1 66.6 
.·66.9 65.5 64.5 65.0 67.2 68.5 68.2 
73.7 68.5 67.5 68.8 70.4 71.8 13.1 

• 74.8 69.3 67.1 66.4 68.9 69.5 71.1 
(1-;4" --1)6";0- "6T. 5 63.1 '-' 6-;-0--66. 1 70.6 
65.1 61.3 61.6 63.8 61.5 67.2 1~.6 
7i4-;T--~ 4. 4 64.4 64.r--04.0 67+.0 69.6 

Ilq 

j 

1 

j 
1 

~ 
1 

) i 

) 

) 

! 

j 
1 
I 
i 
1 

1 , 
I 

I 
~ 
~ , 



f;'
~ r • ..,..._. .-- "'~-~-~~----"'~' ' ... .......,._PQ_ .. _-u""""'_ .• "':' .. ~_.I11I_1 .-. _t'ltliillli !I!IlIUI\1tI""2H.IiIlO_;::;;i .... _Iii'l"~:L~iI!Jl*liJl1iit BE liiii!i!'!l!l.f~!!I 

:" . __ ~ .. ___ .~_._ .. _'._.~_-___ .. _.-____ •• _~-____________________________ .. +~-_.M_. __ ._._._. ________________ ~ ______ ~, 
I .1' , ' 

~l 5PI.. LOSSlESS D4T4. AT 100 FOOT RADIUS 

i!~ QtSEE ()TW ENGI"lE' i , 
~ " ,1 

) snOF INLET 

ORIGINAL PAGElS 
Of pOOR QUALITY. 

FUllY SUPPRESSED E~GINE 

ENGINE WITH T.O. FLAPS 

') READ ING NUMBERS = 82 83 84 , 
I 

CONF IGUPATION ~O = 214 SPEFD = 2422. RPM PE 
) .'-"--j 

TF.~~PERATUPE = 46.0 F PELATIVE HUMIDITY = 65.0 PC 1 

rUOtCLW< p~ P, OOM "'ICROPHONES - lOSSLESS DATA 

MtC II 14 15 16 17 18 
) 

R Q. 11. 31. 43. 54. , 
) THET A

J 
t9S qO. 00. 90'. 90. 90. I ._--,----_ ... - -"+,._-- -- ---------- --~ -... -.- '---i 

Z 106. 98. 91. 86. 81. 

DISTANCE 91. 85. 82. 8~. 86. ~ 
i 

~f ) PHI o. 11. 22. 31. 39. 1 

INDEX FREC ._--_ .... _-j 
1 25. '87.6 92. 7 8.'+. 9 86.2 Sl. 8 1 
2 32. :85.5 ~4.4 R'3.6 R9.~ 93.8 
3 40. '841.8 A4.5 89.1 91.2 Ci5.3 l 

) 4 50. A6.8 87.7 93.1 94.3 C; 7. 8 1 
5 63. 87.3 85.5 86.6 89. 5 93.R 1 
6 8 J. RA.1 87.4 89.6 89.4 cl1.8 . ..... ___ ... ___ i 

1 7 lOa .. P.4. 8 ~4 .. t 85.4 87. 4 ·-JrtJ.O 
1 8 125. 81,.3 84.2 86.9 A~.2 99.7 

9 It o. A3.5 ~2. 7 84.8 86.2 88.7 1 
') 10 200. R5;.2 83.2 85.9 R7.2 89.2 

, 

11 250. 85.0 83. 4 8C;.1 86.4 87.3 
12 315. 82.2 80.6 83.1 84.2 36.2 
13 400. 81.2 79. 1 81.6 82.6 ~ 

_ ... _ ...... -.. -. 

14 500. 80.0 7A.3 81.5 81.7 82.9 
15 630. 19.9 76. C; 79.1 79.7 80.9 

) 16 810. A ,J. 7 77.5 79.0 79.4 80.4 
17 101) o. 80.6 77.5 79.0 79.4 ~·1'.·,+ 

.... --._-; 
~ 

18 1250. 82.6 7A. e 80.5 80. 5 81.3 i ___ .-J 

~ 19 1600. 76.7 73. 9 75.6 76. 0 76.0 1 

20 2000. 76.4 1'3.5 74.7 75.4 75.9 I 
I 

l 21 2500. 76.7 74. 1 74.8 7S.t: 76.7 j r- 22 315 O. 76.1, 73.2 73.2 74.8 75.1 
23 4000. 77.) 73. 0 72.6 74.2 74. 8 1 
24 500J. 77.0 72.1 71.6 73.1 73.8 I 

/1 
, 

.il 25 63·JO. 78.3 74. 7 72.ll 74.6 74.5 1 
26 8000. 79.4 75. a 71.4 74.4 75.3 

, 
j 

27 10000. 80.4 77.0 71.3 76.5 76.1 ~ 
28 125')0. 80.8' 76.3 69.1 75.3 75.1 j Zq 16000. :::: :::~ :::: I:::: 1:::: J JOJ.QQYT FRMtE 190 oASp( ... _-

..• J.,.'t',. _____ ••. , - .~ ...... - -. TW,._d' "_. - -~ 
'-'--'-~ .. ~.y~..,*·-<w. _,- ."'4...:~"'"~ . .:.. .... _-.L •• _ •• _t.-".:~oL.'~' ..... "'~ '---_ .. ~f ... - __ •• 

. -
I . ....lOC_ l_· ....... • .. ~ .. ~;/L:._~:._ ".. .. ~. ;.·{~C.-L~·'.C ":·;·~.~iB· . ~- .. , . . , . 



i , 
t 

ORIGINAL PAGE '5 
1)F POOR--QUALITY 

84 

SPEED = 2422. RPM ___ PE~C~NT S.PEED__ 65.0 EiK 6a'lQ 
:IVE HUMIDITY = 65.0 PC BAROMETER = 29.'34 IN HG A'1'1" . ~/r 

--------------------------------

- ! 

,- I 

·C·' 
~------------~-----------------------F-O-LD~.Q-~-T--FRAM&--·-_.~.-2~~---;----~--~~-------- 9 



.~,_"' ... '''''''',"" ......... H ..... ___ l>iii ..... , 

.. 1 r. 
,&\ 1 l ~ j 

L. I 
~, I 
l i 

1 L i 
r ! , .. 
i , 
~~ 
F 

, , 
t 
t 

.. 

" 

~--------~--~------------------------------------~--~l 

.. ~\~-=D=A~T~A~O~F~1~0=2~4~.~~S~U=B=S=ET~N~O~.~ __ ~6~7=. __ ~R=E~AD~I~N~IG=S~~8=2 __ -=83~~8~4~··· ____________________ ~i 

QCSEE CTW ENGINE 
SDOF INLET 
FULLY SUPPRESSED ENGINE 
ENGINE WITH T.O. FLAPS 

3"Pz- lOS S l E S S A R PAY 

PLYdVItTl fUJl'OATA AT 100.0 FT RADIUS WITH NO ATMOSPHERICj 
(FOR POWE'R AND DIRECTIVITY CO~PUTATn 

i ANGLE,S, 60. 90. 

----~~-=~~~~----~~~~-----------------------------------------------COMPUTED GASPL 1J6.4 106.9 
._----- .. _------, 

BAND FREQUENCY 
1 25 ryE:. q 9<1.9 
2 32 99.7 98.9 
3 41 90 .0 96.7 
4 50 97.2 99.2 
5 6,3 93.4 97.0 
6 ~O 91.9 06.7 
7 100 <12.0 <14.4 
8 125 91.5 91.9 

) 9 160 ~7. 0 F.lA.9 
10 20,0 85.<1 A7.1 
11 250 85.6 87.4 

) 12 315 ~5.4 87.7 
13 , 400 1)4.9 86.4 
14 I 500 82.4 85.3 

) 15 ' 630 RO.6 84.1 
16 qOt) 82.3 83.3 

) 
11 1000 94 • 7 82.4 
1~ 1250 90.1 82.8 
19 1600 ~2. 7 7R.2 

-=------------_.- -.. - 1 
20 2i)OO 84.0 78.0 
21 2500 87.7 7<1.4 ) 
22 3150 85.9 77.1 ----~~--~r=._--~~=_~~,_----------------------~------

i . ----. -----l 23 4000 
) 24 5000 

25 6300 
26 6000 ., 27 10000 
28 12500 
29 16000 

Q5.0 76.3 
83.2 17.1 
87 •. 9 76.3 
A9 .. 2 75.5 
,99.8 8') .1 
90.3 78.8 
'35.4 82.0 

.. --. --.---

---_._-_. -- --

III 

j 
I 



~. 

r· ' 
I' 

84 

lOSSlESS A R ~ A Y 

rFT RAUIUS WITH NO ATMOSPHERIC ATTENUATION 
I.WER AND DIRECTIVITY CO~PUTATIONS) . 

CO~FIGURATION NO 214 
SPEED = 2422. RPM 
PERCENT SPEEU : 65.0 

-- ----.- .. _.--_. __ .- .-- ---_ .. _-----_._-------

181 

----,--.!f---------

• 
.~ -. 

• 
• 
• 

-• 
• 
• , 
,. -, 
) 

~ 

~ 

• 
• 
• 
• 
• .. 
.I 

J 
! 

,J 

, 

J~ 
I: 
~i 
~l 

11 
11 
• l 
'i 

11 
! ' 

~ '1 
l1 

j 
1 

.~ 
~ , 

d 
~ 

<,; 

1 
~ 
.~ 

~ 
l 

, 

j 
.J 

j 
i , 

, ~ 

"., - 1 

I 
! 
{ 
~ 

1 
~ .< 

-i/ 

" ,1l 

~ 

i 
FOLD. OUT. FRAME. 2. .[J. ~ 

,~ 

, .~.~--~------~--~~--------------------~-~-~=-~ .. =-=-=-~-=-.. ~-~=-----~= 
~";~'J=---.:;'~:~4--.~ . __ u._, ~, 'u .~U~ c .u_ ••• ~" •• " 



f.:.~, r ., -,~ .. ,~" 
~. 

l 
\.. 
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SIX DECIBELS HAVE BEEN SUBTRACTED FROM THE O~IGINAl DATA. 1 
, QCSEE OTW ENGINE J 
~--------~S~D~O~F~I~N~L~E~T~~~~------------------------------------------------------~A 

FU LL Y SlJPPR ESS EO Et-JG IN E 
ENGINF WITH T.D. FLAPS 

) ORIGINALPAQEIS c5P,- LOS S L E S S A R RAY 

OF' POOR QUALrtY EiYO~T/l fJJtJI DATA AT 100.0 FT RADIUS WITH NO AT~OSPHERId 
(FOR POWER AND DIRECTIVITY CCMPUTATll 

ANGLf,~4' O. 30. 40. 50. 60. 10. 80. 90. 100. 110. 120.: 
j 

Cm1PUTED OASPL 102.3 103.4 103.4 102.9 ~02.9~C!?1 101.4 101.9 102.8 103.3 1.J4.d 

BAND FREQUENCY 1 
1 25 85.0 89.8 91.5 93.1 92.8 94.5 94.3 93.8 95.1 95.0 95.~ 

') __ ~~~2~ ____ ~3~2~ __ ~A~5~.~5~~9~3~.~2 __ ~9~4~.~5 __ ~9~4~.~0--~9~5~.~~~=975~.=8--~9~4~.~3--=9~4~.~5--~9~3~.=5--=9~2~.~3--=9~4~.~1 
3 40 87.0 93.3 92.5 ;4.3 94.7 94.8 91.3 91.3 93.8 95.5 94.~ 

____ ~4 ___ -:-:50i__-__:A;_:7~.'__;;;1.____,;9"'4.___.__;;;2~~9 ....... 5....::.... =5_=9 ~3..:....,. ~2 _9=3~.,-;7 __ -=-,,9 2. 5 91 • 8 93 .3 95 • 2 9 5 • 2 95. 
) 5 63 ~9.2 92.0 91.5 90.3 e9.1 90.5 90.1 92.8 92.5 92.1 94. 

6 90 88.2 89.8 89.3 87.7 89.0 89.8 89.1 90.3 91.3 92.0 92. t 

l' 100 8~.3 86.3 85.5 86.7 Sq.3 88.8 81.1 89.0 88.8 90.3 90.2 
) e 125 81.4 83.9 96.5 88.4 88.1 88.2 81.1 81.5 90.2 90.5 92.d 

9 160 '85. 4 84 • i) 86.4 86 • 1 86 • ~ 86. 0 85 .9 86. 2 81. 5 89 • 5 9 o. 2 
10 200 85.1 85.4 86.7 86.0 85.1 86.1 86.0 86.1 81.4 88.5 90.~ 

)--------1"1---------2 .. 5...,.0,-------,;8'"'2:-.--4---=8'"'3:-.-=9,----:::8-=2:-.-=9---:::8-=3,.--."""74---=8~4-.-=1.-- 85~-85 • 0--85:-0--8 s:4--~f1~-1- -8 cr; q 
12 315 79.9 81.4 80.1 82.4 83.2 84.6 83.9 84.6 84.6 86.2 81.1 
13 400 17.6 78.1 79.6 81.4 82.9 82.9 81.1 82.1 82.6 84.1 86.1 
14 500 74.8 17.6 77.8 79.3 79.3 79.8 19.9 80.3 81.6 84.1 85.~ 
15 630 75.176.376.971.3 7'3.1 7~.1 78.6 7R.9 80.382-.4 ~4.n 
16 800 79.3 78.6 78.8 78.6 7q.6 78.8 78.3 77.8 79.5 82.1 83.~ 

) 17 1000 87. 5 8 5 • 7 83. 3 8 3 • b- -81 • 0 79. 0 17 • 2 77. 2 -78 • 3 -eo-:-S8 2 • 3 
18 1250 93.9 91.7 R9.1 ~9.2 95.1 82.2 77.4 77.6 78.1 80.9 82.~ 
19 16~O 87.0 86.3 84.5 82.~ 80.0 11.0 14.2 74.0 15.0 77.5 78.Q 
20 2000 87.5 87.0 85.2 83.2 81.2 77.3 74.2 73.5 14.8 16.5 76.~ 
21 2500 89.4 A9.6 87.2 86.2 83.1 79.7 76.1 73.9 75.0 16.0 15.~ 
~2 3150 87.4 87.9 96.1 83.9 83.2 79.4 74.4 72.1 73.1 14.1 74.~ 

i)~-~2~3--~4~J=0~0--~A~_8-.~1,---~8~7-.~3~~8~6-.=9-=8~4-.~1-=B2-.-8~~7~9~.~6 14.5 72.1 72.5 73.0 13.~ 

24 5000 81.4 87.4 86.3 83.1 82.1 78.9 73.4 71.2 70.6 71.3 72.5 
25, 63 00 89. 6 88 •. 7 87.9 85 • 7 85 • 0 8 1 • 3 75 • 8 11 • 8 10.6 10 .6 72. 11 

,j ____ ~2~6r-~'__;;;8~0~J~0~---.9~2~~.7~~9~O~._9,----_~9~O~.~2--~8~7,.__.=4 __ ~8=5-.~4--=~71-.=1 __ ~7=6-.=2 __ =172~.=2--=6~9-.=5--76~8-.=6 __ =1~1~.~~ 
27 10010 89.5 90.7 91.5 90.0 89.2 84.8 78.1 14.5 70.3 68.5 71., 
28 12500 86.7 89.0 99.3 88.5 81.8 84.0 19.<5 74.4 71.5 71.,6 71.tj 

)'----..2;-;;q:---O----;;1;-;6"O.,0 .... O....--,---."S"'5:-.--;;1r-"S .. 5;-."5;"--,..--,;;8:76~.·6-.. 8;--;4~.·6--.. 9:-.;2:-... 3~ .. 8 .. 0-.71-''7 5 • 2 7 5. 8 16. 2 76 • 2 76 • 

'j ------------------------------------------

roLOOUl: F.RAMII _1 __ _ 



" f 84 

fRCM THE O~IGINAl DATA. 
~ 
! 

OSSLESS 
, 

A R RAY 

JRADIUS WITH NO AT~OSPHERIC ATTEN~ATION 
~ AND DIRECTIVITY COMPUTATIONS) 

BO. 90. 100. 110. 120. 130. 180. 

L.4 101.9 102.8 103.3 104.0 103.4 106.2 

+.3 93.8 95.7 9?0 95.3 94.3 94.3 
r.. 3 94.5 93.5 92.3 94.3 93.5 98.5 
l.3 91.3 93.8 95.5 94.3 93.3 98.2 
L.8 93.3 95.2 95.2 95.5 94.5 97.7 
).7 92.8 92.5 92.1 94.3 92.8 97.3 
~.7 90.3 91.3 92.0 92.1 92.8 96.2 
7.1 89.0 88.8 90.3 90.2 91.2 93.8 
7.1 87.5 90.2 90.5 92.0 92.0 92.4 
;.9 86.2 87.5 89.5 90.2 90.2 90.5 
~. 0 86.7 81.4 88.5 90.2 91.4 91.4 
;.0 -a-5~8s;4--8-1:-1- 8-q:-d--8~- 88.9 
~. 9 ~4.6 84.6 86.2 87.7 87.6 136.9 
L. 1 82.1 82.6 84.1 86.1 85.7 85.2 
~.9 80.3 81.6 84.1 85.4 83.8 83.3 
~. 6 7R.9 80.3 82.4 84.1 81.6 ~1.8 

~. 3 77.8 79.5 82.1 83.3 82.1 82.1) 
, .2 77.2 '18.3-S0.8 82.2 80-;r--~n. 5 
r.4 77.6 18.1 80.9 82.6 80.9 82.1 
t.2 74 .• 0 75.0 71.5 78.0 76.0 78.2 
... 2 73.5 74.8 16.5 76.6 75.·:) 77.0 
). 1 13.9 75.0 76.0 15.9 74.2 76.2 
~ .4 72.1 13.1 74.1 74.4 13.1 75.4 
t.5 72.1 12.5 73.0 73.1 13.0 74.6 
1.4 71.2 70.6 71.3 72.5 72.3 14.2 
i.8 71.8 70.6 70.6 72.1 72.4 74.8 
•• 2 '72.2 69.5 68.6 71.1 71.4 74.5 
1.7 :74.5 70.3 68.5 71.4 70.4 75.6 
1.5 :74.4 71.5 71.6 71.6 71.4 13.1 
i.2 :15 •. 8 76.2 76.2 76.2 76.2 75.9 

CONfIGURATION NO 214 
SPEED = 2422. RPM 
PERC ENT SPEED = 65.0 

ORIGINAL PAU it! 
Of POOR QUALITY 

FOLDOU-r FRAME J..._ 
\ 

) 

1 

j 
1 

I 

,I 

I 
j 

J 
l 
l 
~ 

• j ·c .. __ fi. 
~--------~----------------------------------~--------------~~----~------~-~'------------- , ~ 



··sP' lOSSlES$ DATA AI 100 FOOT RADIUS 

OCSEE OIW ENGINg 

SDOf I~~E~IL-________________ . ____________________ __ 

FUllY SUPPRESSED ENGI~E 

ENGINE WITH I.O. flAPS 

~1 ___________ . __ R_~~QING NU~Jlffi.S~= __ -",8-",,8 __ 89~ __ 9.~0",--___________ --, 

_____________________ =.QNFIGURAII ON _NO =2"'-14--=--__ SPEE.t;;L=-_3Q~~~M.t4 

') 
____ .,_. ___ ~ __ I~E.BAI.!l.RE = __ ltl'-.O F RElAll.Y..E.-HUMIOITY = 58.0 PC 

) .s,o~J"Jdr 1!4ttttLL BOOM MICROPHQ."',--,,-F~_S~~tOSSlt:SS OAIA 

____ ----'--'M._IJL-"'-C--2L#I----1 .. .:L4--... 1.L5--~:!>L6-~1 .... 7-'--__ . _AoC18:L.--__ 
) 

_____ $-_ .,0> ____ 0 • ___ 1.1 • __ --'3~1~."___ __ 4-,-,3=<-:.,,--~54. 
! 

_ !HET ~ ".s _ 90. 9Q.! 90. •. _ 
I 

--_._---_?:_--
) 

DIS! ANeE 91. 85. 82. 83. 86. 



. __ ._~~ _ .. _ ~.~.~.~~~~ -r-- --.--.~ 

~ I' 

~r------------------------------------------------~----------------·------------------------- -', 
r 

~ 
lEJ;D = ~_04 8-LM14 _--...!P--!oEc.!.!R~CE",-,-N.!!...!T~SP~E~E~D __ '~81!!..!!!.~O_~&'K~~/~~~/-!::Z~f.L.. ______ __ 

LHU~lOITY = 58.0 PC 8~RO~ETER ~ 29.30 IN HG 41f~ ft' 

~ ,----------------------------------~-------------------------------------------------

... -... --~.-"------------

i ------+----------------------------------------------------------------------

----+---._---_._--.-,-_ .. --------------------------------------------------

------_._--. 
, 
i---'-- --.~I.....-----...,-----. - _ .. ~_. - . ..--

~ 
....... 
~ 

S.S, "a u 
N 

t 
~~I- -,'. ~'llUfi ~ 
t-~-_-*=-.. ;:;-l .. :--~,-,:~-,'~=,=.~::_"...,.,.-.. ___ ~_........o_ __ -.:..........-

j 

1 
t 
1 

i 
I 

t 
I 
I 
j 
i , , 

t 
1 

1 , , 
1 

j 

I , 
I 
l 
j 

"i 
I 

l 
; 
! 
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I 
" 

j 
j 

~ 
,.I 
-~ 

.~ 

i 
Ii 



. "~'~_., ... :~~ ... _" ... ""~_._ ... ,., -"'~~-"'-"""",Mi!""""""-""'!,,,,~~. ~WQIlIl'iO;;;i'!!I!.~ •. _= .. !IiII!' _"_'."'; 

- "-.'"'' -". ~~. -~---'- l""a"'>::'~1;I<""""'I~'.~':-~"""""""'---- - - ...... . ';';"1 --
.. ) ) 

'----------. ----------------------------------8=8--=8-9---9-0---------------~---it 
.' O~T\ :IF 1024. SUBSET NO. 68. READINGS 1 

QCSEE OTW ENGINE 
" _____ -"'S ..... O""'OF'---!IL!.N ..... l ..... ET ______ ---:-______________________ ~ 

FUll Y SUPPRESS ED ENG INE 
______ EK.GJ NE WUH T. O.L£LAfi- __ 

) 

LOS S l E S S A R RAY 

1 ___ . __ ··---'-------------rL YfJV/r/l."fo.AJA' DATA Ai 100.0 FT RA-oi'us"WI"'"" NO-'ATMO'S"PHERI 
____ . __ ... ____ ..... tE.O~. P.OWEf!-.AN[LQ.lRE.C..IIVlly_.c.O~l 

) C-iVf;p..J1r" c¥}Jf'1£"IUJ~I""1 C~A'ON&J' ~ 
--. ---ANGlE.I~60-.--·-90. l 

-----------.- ----.J 
COMPUTED OI\SPl 111.6 113.2 j 

___________________________ ._ .... _______ J 

) B~NO FRiEO~JEN('Y . __ ~ 
___ L __ . ___ .2.5.. __ 1.QlJ. lO~.L5~ ___ . ______ . ! 

2 32 104.5 105.0 1 
3 4') 1')5,.2 105.2 __ --.. ,1 

--.---~-----;~_l :i: ~ m:} ------... -- -. --"-- ....... ---... -. . .- .. --.-. --' --i~ 
. __ -L1 1..0.0 91;..L.LM..a.,;e5L-__________ . _______________ ---i' 

g 125 91.2 99.2 
") __ .9:_... .1~Q. ______ q4.~ ... 9~~cL .. __ .. ________ ~~ 

, , 
._, __ .... -___ . ________ ........ _ ....... ..J 

lQ 200 92.1 93.6 
11 2_~Q-___ J.1.~.2.3 .1 

, 
12 31591.6 94.4 J 
13 4. QO_._--.9_1~9.3.t 4 i 

) .. i: ~~g::i: ~ :::~ ___ . ___ " . _._ ...... ____ ~ ____ .. __ .. _. _ .. __ . __ . ___ ._ .. __ J ' .. -- --16"---' _ .. s'ijo .--- 8 cji. -2- --9 i .2---'-' '-

) t ~. ~~~g----- -~~':l-'~~:'~"-' ,--.. - .. -----.--.-------.. ---.---.-...... - ." ... --- .... --.... _--J 
._~. __ i1L_._.l.6..QL_ 89,1 Q 8 ~_. ; 

:20 2000 86.2 85.2 
·21. 2 ~OO .. _._. __ .89.~5. ___ .e.~ •. l.. __ .. _. __ . ________ . ___ .. 
22 3150 92.8 '36.F! 

) 

. ____ J 
---- j 

__ ._.23 4000._. __ .. i~9.9_ a~ • .3 __ .. _ " .. ~ _______ _ ] 
, ,) 2 4 5000 ,81. 1 8 5 .4 

._. ____ ,_2.5· .. 63..0.0 n.,fL_8_6u..&.l>e6L-~_ 
.j 

26 8000 ~1. 5 82.0 
) _ 21 10000 'F!5. ft .. 8.3 ~.l._. 

28 12500 87.1 80.6 
.------_ .......... --.-. -----,. ------- '-------'1 

i 
2 9 __ .jJ~gJ)IL ___ ._. __ 8~ .•. 'L_tt~ .t,~3 ___ ._._._ .. _______ _ 

--------·----·-taq----l 
... --. ----.---.--J 

J 

._--_ .. _- .. -...... _-------_.!.-.-

FOLD.OU~-~=-;-~·=·~I-·----~-----· 



-
-~~""ioli'lF'lll WWF'T ~ .... _ .... -'oaaiMr a_,,,,,,,,""'1ii ~ ..... IiIlliHiF __ IG,.iIiI. ",IA'l~~~j~~'.IOl:I •. iiiliiS2Il!1 .• iB .. R.!i!ilIlUlilhj=tii:a'.!.iill¢~-~z;;::t_ . ..,III!!,,!!II .• 

,', ~.' ... " .. ~.-.'.-"-~-_-. ":"'~~ _ll!.!!.-, ~~;~'<_. ,II.NII ;o?~~ ... ," __ .. <,..- ... ".. ,.0"",.* _ ,_,_n _ • -. ·1 

90 

iL 0 S S l E S S A R RAY 
~-- - -- - --------------,--

CONFIGURATION NO 214 
SPEeD ~ l048. R PN 
PERCENT SpeED. = 81.0 

lFT RAPIVS WITH NO ATMOSPHERIC ATTENUATION 
l.wEf!_AN1LJURE.t.Il\lllY __ C OMPUIA.TLILlO.nNLoiSU)_~ ______________________ _ 
r 

~ ------

--------------------- .----------

.------ •. - .. _-

------------------------~.-.... " .- -... - .... ,.,,- ", , 

--_.-_._--_ .. _--_ ... -... , -- -'-- --" - "-' -----_ .... ---------------------------------------------------._--

.----------------- .... -._. 

-, ---~.------------------------,---------------------------------------------------------------------------

.---_._. __ .-_.-----------------------------------

... ~ .... ~~---... -. ------------------------------ ------_._._-
:- ~---.-'-. 

~, -----------------Ij~~-----------------------------------------------------------------
i 
; --!-- -~--~--..-~- ...... -----.-,,---------------------------------'.-' .. -' . .::.: ... = ... =:"..:.:. ::.:.:..:=.:...:.:.:=~---.....,;;..,------

~- '. 

) J 

1 
1 

I 
i 

1 
" ! 

i 
IOI.Qou.'p .'RAf4 T. 1 

r---------------------------------------,------------------~--------------~~~ 



SIX OECIAElS HAVE BEEN SUBTRAClE:D FROM THE ORIGI~AL DATA • 
. ,. _____ ~Qc..s_ELr1nt._eN_GJ,__'_'NuoE~ ____________ ~ ~ ____________ ........: 

SOOF INLET " ~ 
_____ FU_lL.'l __ SJ.'-P~Pj~..E.SS.fJL ENG!L."-'-IN.1IE"--_________ ~ ____________ ___"~ 

t ENGINE WITH T.O. FLAPS 

b._A\; pAGE IS .. -.- .. -:.-=- ~--.-.----. ___ . _______ .SJ2L. __ . __ .L 0 S-LLLS S A R JLA-L 

Of p<!oR ~UALI~ ____ . __ £j..'L(JV'~~«' DATA AT .1~._O_f.I_ltAQIJJ.~JHI1LN..Q_AIMO..s_PHERi 
: -, -- , (FOR POWER AND DIRECTIVITY COMPUTATI 

J_ .. _, .-:-_____ ~NGl~BF o. 30. 400 50. 60. 10L--_aO. 90. 100000_-.-l.lO ..... __ lloj 
I , 

_--=.C1~J~JJ.I.E.D OA SPJ=_LQ5tiL.IQ_(,_~4 107.5 107.3 101. 9 l07~. 3 101....2_.1Q1..3_.l09._4._113.LQ 111..1 
) , 1 

e. ___ ..B.!N.D_.F...REQUENCY _____ .. _.. 1 
1 25 88~1 93.5 95.8 96.3 99.3 96.3 98.8 98.2 101.2 103.3 91.~ 

_ ...... __ .Z_. __ . .. 3289.2 _ 96.1 99.0. __ <19 •. .3.100.3.99.2 10Q.298.3 101.3 108.0 lOl.J 
3 40 90~5 99.7 98.7 99.3 100.0 99.3 98.8 98.5 100.0 103.1 l02.! 

__ . ___ ~ __ .. _. ___ ~.O_ .. ___ .~~Q __ .98 ~~_l.OQ.~ __ -2 9. 81~ta .• r_ .. ~a!.L 98.5. 1.QQ .• el 101. Z 103.8 10 3 ~ 
) 5 ~3 94.0 96.5 98.2 96.1 94.8 95.1 91.5 98.3 99.2 101.0 101.: 

6 8.0 93.5 95.093.1 91.7 9.5....8 96.~.95. .• 3 97.~8..L..1Q.L2......1QO.~ 
1 100 93.3 92.2 90.8 92.3 93.3 95.0 94.8 95.8 96.0 98.8 98,1 

) B ___ .125_ __ 93'4_ 8~~9_ 92.4 .. 93.~. 94_._~ __ ~3.9_ 9~~~._.~4 •. ~ ___ ~6.-1_ 99.Q.tQQL2 
: 9 .. - T60·' 90.0 89.9 92.4 92.2 92.1 92.9 91.9 93.5 94.0 91.5 98.1 
10 . 200 88.5 90.1 90.4 90d._ 91~:L_~9~'!'L_~t~L_.9_~.!.L_.24'!'~~_.J._.9~.j 

)---·11--2·50·-·---·86~2-··8·8-:0·88.-0- 88.2 89.7 90.4 91.0 90.9 92.4 95.9 96.~ 
I 

__ .12 .3.15 B_2.~a6..~ ft.5..9 A7.98.a .•. LJ9. •. LJO.-L-2.0.7 91.494.6 96...j 
i3 400 81.1 84.1 86.1 86.4 88.4 88.6 81.2 88.2 89.6 93.1 96.2 

----.J-L-. ':; Q.<t ___ .ao •. ~. e.z !~_ji4..4 ... .-1!4 .• 9 _c82~~_.a6. 6_ 86.1._ '136.9 89._L.92 •. S_94 •. "3 
l5 630 79.4 81.4 83.6 83.1 83.8 85.4 85.1 86.1 87.9 91.4 92.~ 

_____ J~" ___ 80.0 ~21! 1 81.~ &3. ~ 8 3 .1Le., .• _~ ,. 86.6 85.0 8.5.8 87 .t .. 90. ~ 91.!Lfi 
I i1 1000 84.4 81.1 82.1 83.0 84.0 84.5 83.0 84.7 86.5 89.3 89.1 

\
. _____ lL .. _125.Q 90.1 8.5 .... fL_.8.!t...9- .. 8.!t . ..!L..-a5....L-B.3. • ..9--81 ... 1-J32.9 84.9 81...9... aB.2 

19 16)0 95.0 B9.3 B8.5 81.0 88.0 85.2 81.2 83.2 84.0 86.1 87.2 

1)--·-··· -~~--.. -~~.g.g ~Ji:.~-~~ :~-... -: ~: ~- :;:~·-··:t~ ---~~:~--- ~~:: :~~.~-. ~::-~- :!: ~-.~:;-:-: 
I ____ g g ___ .. 315Q_ ...... 9~1!'.lL_ 90. ~_. __ 9~ , .. !t9 .1~3 __ 89 • 8 _~JhL. 83 .•. L_~a.._L_ .. 8.1 .. L .. Jt3..8 __ a 2 .. .s 
~ 23 4000 92.1 88.2 89.2 89.6 89.4 86.9 82.1 81.4 80.4 81.2 81.~ 
I ___ ~~~~_5_0.00 9,0. ... 8 86.5 8~_81.8 81.6 85 .. <>----.aO""'LJ.9....6 18.6 1.9...3 BO.a: 
I 25 6300 90.1 86.8 88.0 88.1 88.8 86.1 81.7 80.1 18.3 11.9 19.~ 
. ___ M--~Qo~t __ .. ___ 8~_I!.Z_.Ji~.-L... .8.7.1 . 86.4 __ eJ_._~ ..... _JJ".~ ... 19!~_ ... I9._.~ __ . 16 .•. 3. .. _75 ... 't.._ 7_6.9J 

21 10000 81.2 82.1 85.9 85.1 86.4 83.4 17.5 76.8 14.1 78.4 18.~ 
__ 28 12500 84.9 80.9 84.8 85.9 85.4 83.1 16.3 16.4 13.2 82.1 82. ~ 

-29--16000·:-" ....... 84;e--80·~4· 84.4·'-'84-.1 84.2 83.0 77~'4--·-78:O-76.5"·86:j· 86. 
-' I I 

i 
) --' -.~. -.---- .. -.-"----~-.... --.. LBS ~ ---- ----_.-._ ~·-----<!!a . ----_ ....... _-----

} 

IOl.ItQUX ER.AM&I - ----.-~ ----. ... -----'-"' ..... -. ... ,- ~- -.. --.~-~., ... -'-"'--------------------~----------.~~. 

.. ~ ~. -.. ' 



.F r<'i'ji-ifGI ....... ·~~'_ .. .i i'FW"'''.'f!.''''''''.'''@''4II:;iii ; .craw." tCl, 

[ROM THE OR IGI~Al DATA. 
l CONFIGURATION "0 2llL..~ ________ _ 

SPEED .. ~. 3048. ~ P~ 
PEBCEQr SPEED = 81.0 

S S l E ~S~--~A~R~R~A~Y-------------------------Ou.NRI~GMINuA"L~P~A~G~E~IS~--------------

RA..QIJJ..LWIJ H_~AI..MJJSP tiE.Rl~ATT ENU"-"'Al-LT-LI.w.ONu....... ___________ O_F_P_O_O_R __ Q_UA_L_I_TY ___________ ~ 
[ AND DIRECTIVITY COMPUTATIONS~ 

.8 9~.2 101.2 103.3 97.7 101.7 99.7 
: •. 2 .. 98 .•. 3 101.3 108.0 101 •. 5 __ 102 .. 2 102 •. ~. __ 
'.8 98.5 100.0 103.7 102.5 102.8 107.2 
~~5_ 10Q .• 0.. 10' ... 2 .. 103.8.. l03 • .2103.5_ .. 1Q7.L7 ___ .. ~ _______________ _ 
.5 98.3 99.2101.0 101.5 101.3 1;)6.5 
.3 97.0 98.2 101.2 100.2 100.0 104.t 
'.8 95.8 96.0 98.8 98.1 98.3 102.8 
~_~_9_~~~€?_L __ 99 .. ~JL1QP~.99_.~L_l).'=-2.!!...~5 ________________________ _ 
.9 93.5 94.0 97.5 98.7 97.5 100.9 
~L_9,Z~ 94.2 96. 7 9~~~a.JL.1JtO"L ..... 4.:L..... _______________________ _ 
.0 90.9 92.4 95.9 96.9 95.0 97.4 
~~~0.7 91.4 94.6 96.4 94.1 95.7 
.2 88.2 89.6 93.7 96.2 92.7 93.6 
~l. 'IH~ .• _ 9 .. _Jtie_L .. 92 __ 8_9.4 .!L-90_ • ..fL.--.2.L~, ____________________ . __ _ 
.1 A6.1 87.9 91.4 92.8 88.9 90.6 
:.0 .. _ 8.5 •. a._ 87,d,. __ .90. ~ __ .2.1.~~8_9....L..L90 ..•. 1 
.0 84.7 86.5 89.3 89.7 86.8 A9.0 
:.-1...-.82.9 84.9 87.9 88.2 85.2 BB.2 
.2 83.2 84.0 86.7 87.2 85.0 87.0 
~.8_61_&..._..83_...LJ35...L~5~8~2 ...... "--3~--",8 .... 5c ... -,-1 ___ ------------------
~8 81.1 82.1 84.1 83.6 81.4 94.6 
~_L_.e..a..l_ Jtt.lL.._83.LB. .. __ JJ2.J.L ... 8lL.l~.J13 .•. 6 ___________________ ~, 
.7 81.4 80.4 81.2 81.1 80.4 82.9 
~~qL6 18.6 ~.3 80.0 79.1 81.8 
.7 80.1 78.3 77.9 79.4 78.8 81.3 
~~!L.19.!L~ __ 1~.,-l. __ 15~~~J6.9 16...-4-J.9.!L.=4 ______________ ~-_---__ 
.5 16.8 74.1 78.4 78.3 78.3 19.5 
~_3 __ .]~b_~_1~.~ .... ~~_'-L_.~Z.Ll_ .. _6Z~L_~.Z~._""O __ _::_-------------_---~_~_- .. 
'.4 78.0 76.5 86.7 86.7 86.7 86.7 

I 

~ I 8S' _-.t-l· 

", 

18U&ta:a: t.JWIIi T.' ________ ~ __________________ ~ ____________________________ ._~ ____________ :l 

r" __ 

I 
~ 
1 

~ 

I 
i 
1 



f-, 
~ 
~ 

t 
r 
! 

~ 
! , 
I 

t 
! , 
l , 
1 

__ " __ ~ ___ ".....,....,.." ...... _~.-~~'_. __ -~.~.r ___ IiI_' __ """""B'~·~-__ 1"S~:;iPlWW~f~ 

\ 
I 
~ 

-l ___ . ______________________ ~----------------------·'-----~-----~--·--------------------__ =_---~~----~t 
• 

" .S-et. LOS5LESS 04TA AT 100 FOOT. RAOI~US>L-______________ ___!l 
ocsee OTW ENGINE 

.... 1 
----~-------------

SpOF INLET 

ORIGINAl P-AGE IS ____ . __ . __ .f:!1.L lY._ SUP..eRfiS E ILEmilN .... E~ ___________ __;l 
Of POOR QUALITY 

ENGINe WITH T.O. FLAPS 

__ q2 . __ ~.3. _____ ~ ____ . __ . ___ . 
j 

SPEeo = 3231 .... _.RP_M _____ J 
_~TF,'1~ERATIJRE = 50.0 F RElAIJ"y~ HUM1.0IL.IL:JwYL-.....:==--...i5w.1..1 • ..loiO--1-P~C __ -; 

!._&J'.4'1£_P~~_fiJJQ'~L.Mu;.P,OPHONES - tQSS~.~SS Q=-a\T~A",--___________ _ 

~ IL __ Il. _____ 14 U __ ._._16 __ ._.13 __ 1,fL ____ . _________ . 
) : ' 

R O. 17. 31. 4~-..!.5=4&-. __ r------------------------.; 
i ~ 
! I 

tHETA 8~ qo. 90. qo.q,J ..... 90. I ) t-~ 

________ L_._. _____ J06!. __ .2J:h __ ~.t_. ___ ~.~_~LIL. __ ..... ! 

) 
o 1ST ANr.e 91. 85. 92. 83. 86. 

)-.-- ... -----~-~Ir¢--. o. 11._. ~~.31~_ 39. ____ ._. _____ . ___ .. _ 

_ ---=t'4ogx ..... J:~f~________ _ ..... ___ ._ .... _._. . ___ ._ .. ___ .. ___ _ 
) 1 25. 9~.3 9Q.O qO.8 q2.3 q3.1 1 
______ ~2~. ___ 3Z. 90.~ Sq.o 95.8 95.3 97.5 ~,'.' 

) 
3. 40. 91.6 Q2.0 94.4 96.5 98.3 ~ 
4 51). _Q_~-, 1 .. Q3.! !L_9.~. 9 _ .. 29 .Q..._l 01)~_3.. _____ • _________ -_~.~_. ____ ___; 
5. 63. 93.5 Q2.9 95.9 96.2 98.0 I 

, ) ~-- *- 1~~::t~ :~:~ :~:~ :~:~ ~!:~ . ------ . . ... - j 
__ -.8...~~~ ___ .~_.l.lSL__ 94. 7 92L2-_9~6 95 ~9L1w.w7L__ __ ._---___________ -ii 

9 160;. 92.3 QO.4 Q3.1 94. Q ~5. 7 
) ___ 10 ____ Z.Q.O.!. ___ 9~ •. 1_ .. 2Q~3 __ 9.2.f,_94 ... 2_96~Q.. ____ '_. _____ _ 

tl 250'. 92.189.7 Q2.4 93.593.8 . 1 
__ -,,1.....,' 2=-. __ ..:~~t5. .•. ____ ~') •. ". __ 88.!1 ._ 91.~_~._~_q_~!..~ en .. l.._._ .. , __ _ 

) ~ 3 40 I). 90 • 5 87 • 8 90 • 6 9 1 • 6 92. 9 
.-.. --.----.. ----~ 

1 
j _----"'I"-'!4~ .5.20. .8.2.9 87.1 82.~90. 7 2~ __ ., 

~5 ~30. 8~.5 85.9 88.8 89.2 90.1 
__ 16. __ ~QO. ._.J~9.~ I_J36!.~ 88~. ~L_ .~8._L .. ~9!.:L_ 

17 1000. 88.1 84.8 89.0 88.4 89.1 
___ !~~_.J2~',)! ___ ~H..!..~_8.1..}_. 8..~_.L 87 .6 e.~7 ':::...;:8=--_ j 

19 1600. 88.7 84.7 A6.9 87.5 87.1 --.-.. -.. ---.~ 

2:0 2000. 84. 3 8J,....-!1_..!£8L3..L.L5_e~4::L.L4~-!8~5~,.L...o3!__.. __ "---------------"'*i-
~~ ._~~.~g~ ____ :::_:_ :;.:_~_ .:!:L ~;: ~ ~j~:-",,~__ , 
2:3 4000. 85.3' 8Q.8 82.0 83.4 84.8 1 
2\4 500 O. 85. I) 81 • 3 81"'-'.~5=__--"8"_'3"-".'-"6~-=8:....:4~.-"'5-_----------_-----_iij 
2i 5 6300. 85.182.280.883.584.01 
'-6 8000. 83.6 80.5 78.2 81.8 82.9 i 

) 

) 

27 10000. 84.0 79.7 75.3 80.J 81.1 I 
_--,!-2.8 12 ~QJ~. __ .Jt~.!I 0.. .. 78 !I.i . .1_2.1 __ ].1. ~. _I~t,. 9<--_E~O ..... Ul.Ou:r_lRAMS_-~- ~ __ ._J 

29 16<)0). 84.0 78.2 70.4 77.0 77.: .;...,~~------lat.~ 



t I 
ORICINAL PAGE IS 

t 93 _____ _ 

k p E£Q_=~"l2.3~~t.:.!..--__ _ f " 

E HUMIDITY = 51.0 pc 
;, 
t! 
; 

" 

OF POOR QtlALfTY 

'\ 

p_EJ~eENT' SPEED 86.0 &K'.---L'S2LO~~-----
AlBOMETER = 29.21 IN HG Kd" . • f~ 

i-- ~~---------~-------------------------------------------------------------------

~ ~-~----~------

, . 
. i - . --'--- "r------------------

------------.-~=--------- .-------~ 
iIOUlOUX .FRAME 

--c~_ 



". OCSEE OTW ENGINE , 
___________ S~O~OdF~I~N~l~EJT ______ . _____________ ~ ___________________________________ ~ 

FUllY SUPPRESSED 
_____ ..... E~NULGU!LWITH T.O. 

) 

ENG tNE 
F=J,.APS 

ANGl E~O .. 60. 90. 
---------------------- . 

COMpUTED OASPl 112.~ 111.6 
I 

sPL lOSSlESS A·R RAY 

--.. ----.-----~-- -----

------ --.-_._---------_.----------. 

-- --_.-..... --_._-----_ ... ---- -. _ .. _----.-.-.-

) 

- .. --.. --...... -... ------------ ._--_._- -----------

I'OUlOti'f f1W& 

-----1--
----- 1 -. .. -.~= ... "-J ~ - -

.".OJ •.••• ,'." __ "_" :r:_~.~~d.. !"' __ r _~~.a 

.~---------- ... -



.1 
~.~--------------------------~----------------~------------------------------------------ .~ ~ rONFIGURATION NO 214 ' 
( . 1-- SPEED = 3231. R P-' ~-- .. 

PERCE~T SPEED = 86.0 

~ 

It 0 S S l E S S A R RAY 
.. ---~---... -------~-------------------.---

~FT RADIUS WITH NO ATMOSPHERIC ATTENUATION 
~J:R_. ~.N!LJllRECl1 V_U_y_C 0!4Pu'TAT1.O,-,-,N~S'-L) _____________ -=--___ _ 
~ 

" i , 
~ 
~ . 
i 
l 

~.-- ---'--'-_._-- - ._-----------------------------------

---.-_._ ..... - ... ------------_._._----_. __ .- -- _._. 

_. -.--------------.- .. ------------------'----

---. ) 

) 

) 

--~--

) 

1 ~ 

~ 
I 
j , , 
, 
1 

} , 
---- • t - ._-.--- -_ .. _._-----._------

i 
~_-, • .,.i, 

- -_. >---- ----.-----------------------------------

----------_. -

): 

, --+,-------- .... --.-.... -----..... -.------ ---------------. .. ... - .. ---- --_. - ---_. ';IJ 

__ ~ .. J.8r.L..]~ ______ ~---_----------
__ ... -1--- .. ----' -_._----_._-------------------------
- \ 

t_. ___ .. ~ __ . __ _ .' _ .. _______ .;c:..:.:.~ _________ ---------.~::..:.:......-------' 

~ 
r 



). 

" '~ ...... -. ....-,..--... ... ,,,. -.... -~.-,.,.,.,...~!"'!.;,-,., .• -~ .. -_ •• -, .. -, ... .,... ......... , --:-"'"IOIIIIT __ ;"""'t n .... ·.~""'.sl'JV_lj _.i¥"._"'i'OWI~ __ ' iililiil¢ii'll!l!l""aoa,_ 
. ' ~ .............. - .... -, .•• ,,"_" "1".' •..• ,.-'~. '.'~,.' __ ........ . 

-----~j,., 
•. ·QUA OF 1024. SUBSEI NQ. 69. READINGS 91 92 23 J 

S I X 0 EC I BEL S HAVE 8EEN SU8TRACTED FROM THE ORIGINAL DATA. 
~) ______ QKC~SEIO...IE'"___lO.L..ITW EN G I NE 

SOOF INLET 
FULLY SUPPPESS EO ENG INE 

\ ENGINE WITH T.O. flAPS 1 
I 

'-"UN~~~A~IGle~tS~ ____ ~ __ . _________________ Z>~~L-~ __ ~l_O~~S~S~l~E~S~S~-JA~R-LR~~A~Y~~ ORIG1NAL ft4l'a - 1 

-"OIlUlF~pO()=--.R_Q_U_AL_rrt_. ___ Ek"iO IIV/l, ~£ _D.=AJ.-"TA::L-· ...,.A..L.T_IQO.O FT RADIUS JU.JJ:LNll. An~.OSPHERu:J 
') (FOR POWER AND DIRECTIVITY COMPUTAT IO~ . ! 

-----------------

COMPUTED OASPJ.._LJi.2 107.8 1]9.1 l08..L.l.09.4 108.JLlll....L.109.8 111.7 112....L1L~..a..LJ 
) 
._ .. B4t-tD FRfQ.Uf~CY ._. ____________________ -..." 

1 25 9Q.5 92.2 97.7 93.7 99.8 98.2 102.5 99.5 102.0 99.3 99.q i 
___ ... _ .. ,~ __ .. _ .. ~2 ___ .. ~8~.~_.94 ... ~_ 9.9.8 99.5 .10l.I .. } 01. 3. l.ol.~,_. 9 .. 9.!.~.lQl.5 Ct9 ~8. 1.9.~.! 1'..1 

3 40 91.7 99.2 102.3 102.0 103.3 100.5 103.3 100.2 101.7 103.5 106.7 j 
___ .. 4 5:1 95,,8 101.5 100.5 99.7 .~9.7 __ 98.0 103.3 101.8 JQ4~I,lQ~.!1L104.!.~_J 

) 5 63 95.2 99.7 101.0 9q.3 97.2 97.5 100.7 101.3 102.5 102.8 104.2 ~ 
6 eo 95.8 97.0 96.3 94.3 ~.~..2~.JL.lOl.3 99.2101.1101.7103.71 
7 100 95.7 94.7 92.7 93.3 94.8 96.7 98.3 97.7 99.3 100~5 101.5 1 

") __ -=8::......:, 125 94!9. 91.9 _.94 •. ~. J~.'!" .9~~.9._~6 •. Q __ ~~.9_.9_~.'!.Q.. 9.8 .• 5 . .100.0_L03.JLJ 
9: 160·--·- 92.9 91.0 94.5 93.9 93.9 94.7 96.2 96.0 96.4 99.2 101.4 1 

) ---t~·-· ---.~-~~-----~~:: .~~:~--~~~~ --~~~6 ~}:g -'~~:l"~~:~ ~;:~--~~:·r:-~:;".l~~~~.J 
...... J 2~._. _~15 8.2.L2_86, • .L.!L!L.L_ .. 8~ .• ~.9.1.1 9Z~.L-2~. 4 93.2 94.6 97.1 99. 1 

13 400 R4.6 86.2 q7~9 88.9 90.6 90~6 90.7 90.6 92.7 96.1 98.4 
') 14 500 83.6, 84.6 86 .. 8 87.6 87.4 88.6 §9 •. 9 __ .. ~.9.~_9.l.6 95.4 96.4 
-- 'T5 63~--81.4--- 83:-4' 85.8 .. 86.3·:8·5.q-B-i~3'- 88.4 88.9 <;0.8 93.9 95.3 

16 800 ~1.3 83.1 86.1 86.5 87.0 88.1 88.3 88.1 90.1 '1,3 ... 1 94.1.~ 
17 1110 81.0 A3.) 85.~ ~~.7 86.0 86.2 86.5 87.0 88.7 91.8 92.8 

.--.... ~.Q.L. __ ~,2?0~ __ .. 8?'!.a_.~5.3 _.~ . .2._2.. .. 1t5.L ,~4.6 84!..I ... e4:,.9_84 .• 9 81.4 89.7 91.1 1 
19! 1600 92.7 91.8 92.3 89.786.7 88.2 85.0 86.8 87.2 89.0 139.7; 
20 i 2-),)0 135.7 83.7 85.3 84.784.2 83.2 8? ~._~~!~_._8~.!.t._, ~,~~_~~~L 

----'2"-1· -250'0 ' 8~: 8 8 "-.3'-87.6' '88 .I· 86-;8-'84:4' 83.3 82.6 84.2 85.7 86.6 
__ ?2 ___ ~J50 ____ .92.~3 .. _9t!.l_.~.~!1_~1..!L . .91.6 89.1 86.4 ~5. L_.~~Ll_. ~~.!.lL....~~~_9 ; 

) 23 40~0 87.2 87.4 86.5 87.7 86.5 84.8 82.2 81.0 82.0 82.8 83.5 j 

___ .,4 5' 00 88 . ...2.... _ 8 9 .8 81. 9 8 9. 288. 1 86. 4 ~.2 • 9 81 • 2 81 .4 81 .5 82 • 1 i 
25 63·)0 37.1 89.1 86.3 8R.l .87.7 86.5 82.7. 80.8 80.380.0 81.8 1 

2.6__.8,O_QQ . 84!~ .. _ 87.4. 84 •. r 85.6 136!(L.A.4!.~._ .~Q.8_ 78.!~ 78.2 ... 77.0. 79.4 j 

---~~- .. ~~~~~ .-- .. -~~:; .. :.1:! ~t:~_~~:t. :;:~ :~:~ __ ;,~.:~_._~~.:,g_.;~:~_ ~::~. ~~.:'.~J 
29 16000 ~O.O 83.6 77.8·83~9 "'132.0 81.8 86.7 86.7 86.7 ~6.7 86.7 

,_llL ____ ". ____ ~ 

-----.----.-----.".--.---------------------.-~----

I· 

·~~.~~,.~~~~,~_-~~~_~~.:~~-_a~ .-
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! FROM THE OR IGINAl DATA. 
, CO~FIGURATION ~O 214 

SPEED = 3231. RP~ 
PERCENT SPEEO = 86.0 

~~A-Y~----------------__ -40MR~IG~lpNaAL~P~A~GE~1S~ ______________ ___ 
i OF POOR QlJALlTY 
U)SSLESS 

UAD~JtllJ:LN11._AL~QSP.HERIC ATJ'.ENI,L;JA:;o-T.w'.....,QL.!.N.L-_____________________ _ 
ER AND DIRECTIVITY COMPUTATIONS) 
; 

: E1Q_. __ gJt .. __ l~.~.1_lQ-L--l.2~OC.!l!._..Al'_"'3~OUl.~_A1~8'...!.OUl!.'--_____________________ _ 

[Ll • Z 109. LL.Ll. 7 112.LLlJ,~----Ll",-.... 13L.LJ. 8\L...-..<1 ...... lLJ1~.L.l5~_~ ___________________ _ 

----.-.--.-------~=--:--:-=--=--:--:-::--=------------------------

02.5 99.5 102.0 99.3 99.8 10Z.0 101.5 
Q.l. 8 __ 9.9 .!_~. 1 Qt,.5 .. 9.9.!, 'L lQ.~_!. L lP"'-4.!.-."'-'5"--!1"-'0"-'6='-'."-'Z"'-___ _ ---_ ..• _._- --- ---.. -.--- . '--._------
~3.3 100.2 101.7 103.5 106.7 104.7 1J8.8 
03. 3 101. 8 ~Jl4:.!..L_1..Q1.. 0104.3 104. R 71-=1-=0~.-=3:---____________________ _ 
00.7 101.3 102.5 102.8 104.2 104.5 109.5 
Ql.3 99.Z 101.1 101.7 103.7 1Q4.7 1J8.~ 
98.3 91.1 99.3 100.5 101.5 10Z.3 106.3 
~6.9 __ ~.~_~Q.. .9_8.!.5.~100~-0--J-Q~~-<LIQZ-.4JQ.2 .• 9-_----------_________ _ 
~6.2 96.0 96.4 99.Z 101.4 100.5 104.2 
96.0 95.0 97!'_~._.g9_ •. Z_1.P_l~LQO.0 ._tQZ.9~ ____________ _ 
93.1 93.7 95.Z 98.J 99.9 97.Z 1)0.4 
9~.!4 93.Z 94.6 97.1 99.1 96.4 98.6 
90.1 90.6 9Z.1 96.1 98.4 94.6 96.2 
~9 •. 9 ___ ~9~~_9.J..6 95.4 96.4 93.1 95.1 
S8.4 88.9 so.a 93.9 95.3 91.6 9Z.8 
88.3 88.1 90.1 93.1 94.J __ 9l-_6 _ _ 9Z~~ _____ ._._. _____ . ___ ~ .. _._. __ . 
86.5 87.0 88.7 91.8 9Z.8 89.3 91.5 
~4 !-~_.84~ft.I.4 89.7 91.1 a7. 9 90.9 
~5.0 86.8 fl7.2 89.0 q9.7 89.Z 90.8 
!l?~ __ ~1~L_~~~~.~~ .. t3_~~JL.3_~. 0 85. 0 .. =-8=-8~. 7~_---------------------_ 
83.3 8Z.6 S4.2 85.7 86.6 83.6 81.6 
86.~85. L __ ~!!.J_ Q~~_ . .::::8_~a~5~._=.9 _ __'=8..:::.3...!:.._=_4. _ _=:'3__'=6~._':::8 _____________ . _____ ._, _____ _ 
82.Z 81.0 82.0 8Z.8 83.5 8Z.Z 85.3 
82.9 81.Z 81.4 81.5 8Z.1 81.7 84.5 
82.7. 80.8 80.3 80.0 81.8 80.6 ~3.7 
!lO.8 78_!~ .. 78!,~_. 17.Q 79 •. 4 .. 7~"'~.'3l!.I __ . 
79.1 18.0 78.1 18.1 19.Z 18.J 81.4 
8 ~ • 9.. __ ~4.!_Q._ 82 .JL. 8Z •. CL. JH_ .. L..~2 .. 'L.. O=-_8=1 .. ~. 8=--_______ _ 
86.186.1.86.1 q6.1 a6.1 86.1 86.1 

._. __ ..... - .-. '-'.-'---'---

i I 

___ --.-_~_____ 1. _____ --------------------_________ ~ 

_. __ . __ 18L ___ _ 01 

~--~-----

~ 

~ ~ .. ~~~ --------.~ .jJ 

.-----.. --------~~-------------- ---- .----

j 
~" .~. . 

<.~ _.:t: ~_x .. , ..... ,4Qt .. :::;a;;& ;~, -...... 1& .... $_. --'-'-""--_~ 
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I i 

,. __ ~"~~.~"""".'--' ,~-~~-~~:~'~~Miifi; )it,.ra~.iWDil'iiWM4~ ... 
"I : .~~ 

·".-1-:-·';:-.............,1 It lao,- ----""" - '" - ... "~ • ~ .• -, 1 

Sh lOSSlESS DATAlT 100 FOOT RADIUS , 
QCSeE OTW ENGUlf 

_______________________________ S~O~O=F~~~T ________________________________________ ~I 

FUllY SUPPRESSED ENGINE 

~NGINE WITH T.O. FlAPS 

.\ ___________________ R-EAO].N~NUM'1E...,R_""S'____== __ _"_9=4 __ _"_9.L5 __ .L9~6 ____________ ___l1 

t.QNF.IGIJ_RAI10N NO =2 ..... 14-'--___ ---"S<.LPllD = 338..8 ..... '---!.:R .... P-'-'H<--____ --' 

TEMPERATURE = 49.0 F RELATIVE HUMIDITY = 55.0 PC 

j 

i 
________ . ...:~ tJ:~_. 14 1_5 16 17 18 

) 
RI o. 17. 31. 43. 54. 

, 
1 

j 

) 



~PEED = 33a8~.~R~PM~ ______ ~PE~R~C=E~NLT~SuP~E~E~D ____ ~9Q~.~0L1~~~~~ __ ~.L~~~~~~~~~~ __________ __ 

~ \\ Hl;JMIDITY = 55.0 PC B~ROMETER = 29.26 IN HG X"HII "702,, 

i. 
-' ---~ -.•.. --------------- .---_._---------_._---- ----_._._--

~--~-----~---- .'- . 
t 

:---- - ~-.--' --~ ~- ~- . ------ ----_.-_ .. --.'-

, 
--·~~-·i-----

.-' -----i---- ---.----------- .. ----- -----_ .. -_. --------

--..... 
m 

-----------------~------------';---- 10 

~--------------~------------------------~------------------------C; 
FOLllOUTFRAME 

~ .. 

f 
lOUT FRAME-, :-.--r 
" 

k.;""~" ~ __ : .. __ ~~ .. ·,.,j;,,~'c~::i.i'" '"",-;-" ".·.A~~:.i"l."·:'.·::;;r_1;;<.'"H "',~" :o,.~"l .. 

i 
1 
! 
j 

t 
1 

, 
.-~ 



f· 
t 

, _'_~ ..... _ -~_'~~'~'~ ___ '-.~ __ ':'II'!OR"i"I'~-"_I" 
'."'.~-,'-=.,="-,, .. ~,.'. ".L - 1 

·\---DA-T-~-O-F-I-0-2-4-.--S-llB-,S=E=T==N~O~.~~~~l~O~.~-R-E-,AO-J~N:G~S~~~~c;l-4-!--_-_-_-9:5~-_-:-,9~,6~~~-~~~~~~~~~~~~~~~~~~:l 
QCSEE nTW ENGINE 

l _____ .-.SO"'OE_UllfT_.'' ________________ --c-_---:,--__ _ -_.-._-' 
FUllY SUPPRESSEO ENGINE 

'"') 
_____ .ENJilJiE:.JtlIH.~.r .• JJ~lA.P..L. _______ _ 

3'PL lOS S l E S S A R RAY 
-_ .. _---- " P'-iO-vm fl,~~ DATA AT 100.0 FT RADIUS W-ITH NO-ATMOSPHERICj 

__ ,_,_'_, ___ . ______ ~ . _____ .' _'_« ______ .. ,_<~ ___ Jl:PR PO~ ER ANIL.D I RECTI 'LltY,.,CQ..M..PUIAT,1l 
~/Nr C¥)Jril:?eJ,-INr /I/e~I'JJfIJN6S 

----,-----'ANGl~·~60~-qo.------- ----
, ____ '1_. __ . ., .. _~ __ . __ .____________________ _ ___ _ 

CO~PUTED OASPl 114.6 118.2 

------·--=:F=O-;-LD=r;O:r,U-T-F~RAME...-r~~~ ... ,---'---------~-------------'-----

--------.-----..---------.-.---- .. _.,. .. ", -- --..- /,.:;...,;...-- ~-----.--,,---'-I ~ 
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CONFIGURATION NO 214 
SPEED = 3188. RPM 
PERCENT SPEED. = 90.0 

r---------------------------------------------------------------------------------------

:S S l E S S A R RAY 

----------------~---.. ------------------------------------------------------------------
tAD IUS WITH NO ATMOSPHER I C A TTF.NI)ATI ON 

· :'\ 

'.' . ~ 

t~NQ._DIJ~-fC1.I~tTY _CJlM..eUrAT .. Irul.5J«--__________________________ ') 

,-
I 

--.. -----... ,,-. --.. ------ --------

,--.-------.. -------~-- ---------- -----

.. - -. ------------------------------------------------------------------

._-----,------------------------------------------.----------------------

------- ---------- ---------------~--------.-.. --

"'-'- ~'- ----

--' ----, .. -r--.. --.. ~ ..----~ 
_____ • ________ •• u~ __ _ 

----. if.OLl)OUT .•. ~ _~_ 

-------------------------~------~~------------------

I 
1 
I 
I 
1 

I 

I 

.-'---.~ .... , --~--------.----~~.-~ J 
i:--~--~ ... ~ ... = .. , ....• ~: .. : .. -... --~-,-------'-----===---~:.-- !:J_'.~'~ 
.IL.::!Ii:'-m: .. '~."7""""-~~' "r,.,.~ . .l:::t...~_,~""'~~: ... ~~,.;:;;"_="".""i:'!.'"""":;;;;, .;;;;d_&OiI1U·:::::::: .~' ~,-:-:C-.~-:: __ =" ... -:-. -:-.. =.~._ .. ~ .i::':::J".':. ".t:;'!,,:':; T_- ____ ,. ;~ .... .., ~~.: ;;::,:..~~ ,.J'" SAx:::;e;a.ALJe::t;:&~·~·::.;~l9;,..· __ ,,_, _. - ......... ~~-~~~~~~ 



E.'.~ ,--~'-- -""";<;liI;<;liI!I!1iU""C -, _-4_:P_qzp"~Q!il"'.t .... i -, ,' .. ' ..... 8"""nw".."'~ .... 'iP! .... ]7_l!.~'Hi S;Ja.iIJ~~ wi: h 'EiI'Q'i&i!]"", r ....., ~ ". \"_A'_' '_-_-_~_.:>_."f'_.'_'" __________________ -.""'_, .• _-.,._.-_"-__ '_.,', .. _"'''-_"",-5.-_'-_' '''_' '_' ___ ---... -' .~_~_-_' ... '-..:...'._~"'-_"_-'_'_. _' '---i

j i .. ,. Dl n OF P~llJ!'S [T NO. 70 .'--..£R~E..."A'_"D'_"I'_'_'~!'_"G .... S'---"9-"'4'---. ._2.5"'--_9.L-6"'_ ______ ----~1 

~,:," SIX DECIBELS HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. t 
i·~ _____ .:s.QC=-·. S~~ItI_W.-EN-'-"G"_"Il...!_N=E"_____________________ I 
, SOOF INLET 

, ; 

_____ .fJlll"f. SU~J~R~SllO ENGI~E .. _____________ _ 
) . 'E~!GINE wt TH T. O. FlA PS 

\ ____ .--,=_ .. _ ,sl? L ,.,', LQ, S_Ll_E .~_~ __ .A...R. __ R.o.A__'Y'_____, 
i 

fl'ifll(q?_~L __ .-.JlATA..AL.l.O"O.O""f T _,P.AOlUS JH.TH.NQ_ATMOSP11ERI.cJ 
(FOR POWER AND DIRECTIVITY COMPUT~TI~ 

_-+-____ ., ANGt,. ~ep-O __ -_.3_0L-._ .. 4.1lL. __ 5D. _____ 6.~_1a.._._, ... 8.0 _____ 91) .... _ l.QIl _____ IIO ___ .12D . .J 
, __ C ~ M~J,LT.eL04 S.el __ 1Q 6, 5_. 1 Oil ~O~.l 0. 9.~~. ,1.11,t..L~lDd _11~_111.L9_...ll3.,.,Ll,~.6...1~5 • ..B,J 

_-,-,B=AW)_EB.fQ.Uf~CY . ___ . __ ... ,_"., ... , ___ ",,___ _ _____ J 

1 2S '89.2 93.5·97.1) 98.0 103.0 101.0 99.8 99.7 99.5 10.~.7 102.5'~ 
, ______ 2_._., ,32: _91,~ .. 98.1 10Q.8 100,5 102."! 10t.7 101.3 102.2 103.3 102.2 105.3) 

3 40 91.8 100.8 102.3 103.5 106.0 101.7 101.5 103.3 104.3 106.0 106.5 j 
__ ----:4 50 97.2 IpZ.0_1Ql.3 103.!2 102.8 lO~.2 101.8 103.8 105.5 106!7106 •. ~j 

1 5 63 96 • 8 99 .5 1:> O. 2 99 • 2 99 • 5 9 9. 5 1 01. 8 102. 8 10 3. 2 1 'J 4 • 5 1 05. 7 4 
... __ , .. _.J2 ____ ~Q ____ ~a.'-'L_9Jt..L_9.6.!.fL _ct~-'-1_9_.S ... ,L...99.a..j_QO~.8,,_l..o..L..5... __ lQ.3.0 lQ4 .. 5 105.3 ~ 

7 100 96.8 95.2 93.5 95.2 97.1 98.1 98.7 100.3 102.0 102.7 103.5 1 
) ___ ~. ___ .l?L_~<!~.,~_, 9.2 .. ~~ .. 95.2 96 .• 5. 99.0 __ ._9.1.!L 9~.,1t_, .9.9.4 100.9 10~.5. 10~.TJ 

9 160 93.4 93.0 94.9 95.5 97.2 96.2 97.2 98.4 98.9 101.2 103.7 1 
.". __ l~L_. .2 QQ, . _, __ ,<l2.!.(L_.~J_.~, ___ 93.it ,~~~~,_ 95 .!"'_.9_6.5, 9~. 49,l ... ~.2.a!.-9_.101 !.it:.t OA!.~ 

) 11 250 88.1 90.1 91.0 91.1 94.2 ~~a5 94.5 95.4 97.2 99.5 101.9 j 

',. ___ 1.2-.,_315. ,87L2 89,.6 98.6 9.0.9 93.1 9 j • ..9_~1 95.2 .9.6.2 9....~Ll.O"a.9; 
13 400 86.1 87.7 q7.9 90.9 92.1 .93.1 92.4 93.6 95.2 98.1 100.2 ; 

\i ___ .l4 __ ._~_QQ:. ___ 84, e 86.1 86.9 .. ~_9~~ .. _90 •. L. 9Q.8 __ 90_!.8 __ 92~ L_ 9.4!.6 .... 91,..,_6...._ . .91,I 9 1 
I 15 630 84.3 85.6 88.4 81.9 89.3 88.9 91.3 91.6 93.4 97.1 97.1 j, 
I i; 

~_,_l~ __ . __ ,_8')0 ._ .. _8?~ .... a~,.!28 5. ') 87.j). __ .90 • .Q 89.6 .. 89.6 _ .91.Q 92.6 95.3 95. 5 . ..J 
ii 17 1000 85.2 84.5 'n.7 86.5 88.8 88.1 88.7 89.8 91.5 9'teO 94.0] 

. __ lL_, __ lZ.~Q ___ ... .9..1. •. L. 85.9 .a.3.LL '3.5..8 81 LL_8..6 •. 4_. 86 .... 8,._.al.9 8.2~92.3 92~ 
19 16~O 94.1 93.2 89.2 89.7 91.7 90.9 88.5 87.9 90.4 92.0 92.2 ! 

,) ZQ 2!)OO_. ____ ~5. 8._e.+~3.ql .• 9. !33_~ ~ .. R.5. 0 ~4. Q ___ .8't~L~2L7_8] .• 7. _89 •. ~, __ a9",.Z_i 
21 2500 87.5 85.6 ~2.5 95.3 85.0 84.1 82.8 85.1 86.6 88.4 88.1 : 

1-- 22 ,J_1.50 ____ ... : 9i~fL 8,~!.0_~5..]. 8~.!..~2~8_6!_8 __ ._Jt3.8_,_~!2..08~&...._ ~7',~_3. .... 136.8 J 
) 23 4010 88.6 85.1 82.3 85.6 84.2 84.1 81.6 82.6 84.1 85.3 84.9 l 

24 ____ 5.1)Q ___ .8.i..L~84.7 .c92Ll_8,5.....!L_~_..L....B_~hfL,81_ •. 2,_._.a2.L,2..._.u.Q 83..5 83.9 ] 
2~ 6300 99.6 83.7 82.1 84.4 83.2 84.6 80.4 81.4 81.7 81.8 ~3.5 j 

-I--__ ~.~ .. , __ .. ~()QO _____ "'fl1~~._._'BQ!.2_ .. '30.2 , 8.1...8. _JU!.2._.82.5._.18 .• ~_ .1fi.L~._.1_9._5_ 78!.a80.~~ 
. 27 110)Q 86.2 77.7. 11.0 79.~ 8g.1 81.1 18.4, 18.4 78.5 78.4 80.3 1 
~ __ .. 2~ __ l~'OQ ._._ ~n~.~ .. 7~~1..].'-•. ~ ,18.l __ 82'..!.~?-.1.:..._8~!1... 82.3 ea!_3.a2 •. ~.~2._~~ 

) 7.9 16000 81.3 78.2 78.9 78.8 86.9 86.9 86.9 86.9 86.9 86.9 86.9 i 

; 1 ~ 

t I ) ~---.-,-.-.~-.. ,- "-.----,,. , .. _._---- - ",,- -, ...... " -

---" ----'---.,-'-------"--------,.-----------

" I 

. ! --------- .---- -- ,-_ .. _-, -.. -" .. "--,----------------."---.. --.-'.----~,~-----1 
FOLDOUT. I'llAMB , 
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FROM THE ORIGINAL DATA. 
[ , CONFIGURATION NO 214 

SPEED': 3388. RP~' 
PERCENT SPEED = 91) .. 0"-_________ . 

ORIGINAL PAGE IS 
~-- s..-Ll~E_ ~-L-~JL.R-A---L.V ___ ----------::;;;O=F---POO.6·=. ;;"iiR--Q-U ..... A .... L ..... ITv.rr--------

LRAOIUS. W I_TH. NO'_ATMo.~Pl:!E.RL~.AllL_~Ulll.O....,NCL.-____ ~----__ _ 
~ AND DIRECTIVITY COMPUTATIONS' 

-------, 

ttO ____ . _9t)~-LLt1--1,.lO __ -lZ,Q.-.="l.3040~, ... _1 ... ,8"""0 ........ ________________________ _ 

I 
L-L.111 .... 9_Jll.Lll.L.fL..ll.5J_U5.6 119."-'-'300--____________________ _ 

. -----.-------------------------------------
9.8 99.7 99.5 102.7 102.5 101.Q 103.3 
l.3 102.2 103.3 102.2105.3 105.3 116LL. ______ . ______ .. ____________ _ 
l.5 103.3 104.3 106.0 106.5 107.7 111.0 
1.8 103.8 105.1) 106~L_106._5._HH!!.2 .. ll4.0 
1.8 102.8 103.2 lQ4.5 105.7 107.3 110.1 
D_~8 .. _101.5.J.it3.0 104.5 105.3 104&-8 110.7 
B.7 100.3 102.0 102.7 103.5 104.3 109.3 
~ •. ~_ .2..9~ 10Q •. 9 102.5 105. J.1Q~!JL108_'<_._'_4 ______________________ _ 
7.2 98.4 98.9 101.2 103.7 102.4 105.9 
~ .. 49.J .. _~_2.~~9 __ 1t)h~L194.0 101~~5=_._'_7 ___ --------____ . 
~.5 95.4 97.2 99.5 101.9 98.0 102.7 
~.7 95~~6.2 ~~LOn~~.9L__9~1w.L9~1uOUOL •• ~4~~ ________________________ __ 

2.4 93.6 95.2 98.7 100.2 96.7 98.1 
o..!!..8_ .. (12~ l __ .~4.!!..6_91...!!..fJ_ .. _(:L7. .• 9 __ .92L4~~6~ ..... 1 _____________ _ 
l.3 91.6 93.4 97.1 97.1 93.4 94.6 
;.6 .. 91..Q 9Z.6 95.3.95.~L_93. __ ;L,,93.8 --".-----_ .. _-._" .. ".-•.. _-----
B.7 89.8 91.5 94.0 94.0 90.7 92.7 
~h. 8.. __ .8..1. 9 89.8 92.3 92 .... 3""'--_8!O.L.9~.1L1"'__.....;9Z_11u.L,I;8'___. ___________________ _ 
S.5 87.9 90.4 92.0 92.2 88.9 91.2 
~. ~_."5. 7 87 ?.7 __ .. a~.~2._".89 • .2 __ 8_f,, __ .~.:L8_8"'__9£.L.. 7-'-____________________ _ 
~. 8 85.1 86.6 88.4 88.1 85.4 88.8 
~. 8 Ji~. 0., .8~_~ . .A'L_l ___ ~.~. 8 84. 2 ~8.. 0 
l.6 82.6 84.1 85.3 84.9 83.3 87.1 
L .. 2_~.a2. ... 2_. __ 8.3..J 83.583.982.786.4 
).4 81.4 81.7 81.8 '33.5 82.4 85.2 
~.~. J6~ ___ 79_~~L.3 __ a !JL80.~_" 79.fJ __ 63.5 ____ '--___________ _ 
8 • 478.4 78. 5 78.4 80. 3 78. 482. 7 
~ • 3,-182.3 . e £. 3 __ Jt~.~_ j;, z. ~ __ 2 _ 6,tLL __ ~ ~ •. ~_ ._. __ 
~.9 i86.9: 86.9 I 86.9 86.9 86.9 86.9 

--------------------------------------. 

_____ . __ . ___________ ro_~_·_~_·_~_' __ ~ ______ ~.8 -J 
1= ..... 

. '.' ''' ___ 2:;'':'''~'H 
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I 

, , .• -~'-" ",", .. ~-,.,---,_~~_am.;.I'!'oI:lIl1m;;;;;;ili!:Lg.iU.i1I11l1~~_.I!!! .. _ r--- -:=;'- '="~'--~ ~- "'- - · ' .. = ....... --- '-----1 
• ···SP'-.-:---!!!Ol=OS~S!U!l~ec!!!.S:!lLs·--,D=A~T~A_A~T"--*l~OO~F....!!:O~O....!....T----"R=A~D~I~U ...... S __ ___'__ _________ . __ ~) 

1 QCSEE nTW ENGINE 

________________ ~SO,OF~l~E~T~ __________________________________ ___ 

______ ~F=_Uk:l:.~. SUP PR E SSED ENG I'"'-N.."E=---_______ "_, __ -------; 
1 

j 
ENGINE WITH T. O. FLA PS 

1--------- R EAD ING. NUMB E~~. == __ 9.7 ___ 9:~ _~9,-,9'--___________ ---i 

. __ ",_, _ C. ON F_I~tl B A I.I 0 ~ N Q _ ==_.~ ..... l"-,4,---____ ----,s...,p,-,e El!-,"-3 57 !iL~ P Ii ;-_' _,_~ 
.. ____ .. ___ . __ ,,~ ___ If1iPERAIUBF. = 2Q...0 F RELATIVE HUMIDlY!....:: 55 L O PC ,! 

) ~!1Ja...I/J/L/?L./t~L BOO~ MIr.ROPHQ~N~E~S __ l~O~~~S~l~c=.S4S~n=A~T~AL---------

_. __ ,_._. __ .~J..c ___ ._ .~. ___ l't __ _ .1_'~ __ ._HL ___ ~_ .lL. ____ _ 
I 

. ___ .•. ,.P.:-._ ... _. _____ 0_._...1.1._. ____ ~ 1_. _ . ~ 3. ~4,.L--._. ___________________ -,;1 

1 -1 
1 

83 • 86. 

.31 .• _. 39 •. _____ • _____ . -----

) ----I'4~~.!·- .. --2~~-E9.-- 9f.s·- 89:-9-- 90~8-' 94.7 93. 5 --------~ 
__ ~. 3a. ___ 9.Z. .. S. 91.2 96.1._.%.0 9~.LI.2 ____ , ________________ __i1 

, __ ._., t. __ .;_;: .. ___ ~i:t. ~!: ~_. ~~:: l~~_:!;_ig~:t__ _____ 1 

, ____ ~ .. __ ... ~;::~:.~~;:i ~~:! ~~:~._~gg:~ __ ,, _____ ... _ ... j 
) 7 lOJ. 97.3 93.6 96.6 98.4 99.8 1 

. __ L~ . .J..z.2... 98.tiL-_<i5..4 91.....L-9..2. ... 1 101.0 J 
9 160. 95.5 93.4 96.1 98.0 99.7 1 

,) _-,,10 __ ... 2JtO. __ .91~.Q_2.~!J .. 96 .1_ 98 .• 0.._ .9-"~..L __ ,. __ ... _ .. _____ ... _ ... _. 
11 25 O. 95.0 91. 1 95.4 96.0 97.2 

__ ....:;1=2'-. 3.l5~ __ 9.4 •. ~ ___ 91 •. ~ __ ~~~_ 9.~~.5~. 7 ___ .~_, __ . ____ _ 
) 13 400. 94.t; 90.3 94.3 95.1 96.0 i 

14 50 Q. 93 ... 1.--2.0. 1 9 3 ~9L::.4Ll.L-9L---,9!C.oo5U1 • ..:J4,--_-.. ______________ -.!~ 

15 631). 92.1) 89.6 92.3 93.2 94.2 1 

__ tL~ -lig~: ~!:LitLHl ~g::L;~:i~- ~-~-=-_-_:===_===J 
19 1600. 90.5 86.7 89.8 90.4 90.2 i 
20 2 00 Q. a 8 .1 8 c; • 2 81. 5 8 a • 3 88. 8 j 
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. DATA OF 1024. SUBSET NO. 71. READINGS ~7 98 99 

OC SEE OTW ENG I ~E ~ 
l __________ .£Q~JHlEL ________________________________________________________ ~l 

FUllY SUPPRESS EO ENGINE 
ENGI~F WITH TLO~.~FuL~AuP~SL-__________________________________________ ~ 

-------.---------- o-----:s~PC"l'L,......---l-Q-S -S-l-E-S-S--A-R-R-A-Y

rZ;YaVCK:-fJt..Ib1ITOA-Ti--ATlOO.O FT RADIUS WITH-HO-ATMOSPHERIC 1 
_____ o~_~~o __ ~ ____ .. _______ ~._._· f. fO.B_--P.QW.ElL.AML D1REC Tl V ITY.C.Of04PUIAllQ 

~fhJ4/;r C¥7.Jr¥I'b~Akr NICMPJfSN"$S 1 , 
~NGl)~ 60. 

_________ ~o.'_.~ o., ____ ~ __ ~ ___ ~,_,oo __ .. _____ ~. ___ ~.~ ______ . ______________ .. _1 
C~MPUTED OASPl 115.4 120.3 

')!3 A N~-'-FRE Q UE ~c Y 
____ 1 a, 104.2 111.0 

2 32 101.2 113.4 
___ 0._._ ... 3 __ , ... ,41) lQ8~9_11,2.2 __ ,. 

- .. -------------- -------.-----------~ 

.- j 
4, 50 107.4 111.9 

._5___ ._ 63._.1 ()4. 9 111,5 
) 6 SO 1()4.7 11)9.0 

.. ____ 3 ___ .. _1'10. __ ._.1.Q.2 . ..2._ 1.0.6_. ___ .9<---____ _ 
8125 103.0 106.0 

) ___ 0 9_.1.6,/L. ... __ 99.~.!_JO_z.J!'~ __ .. ___ ._ .. __ ._._, ___ . 
10 200 97.4 100.2 

: 11 2 50 94., 6 99 .4 . ' . 1 
) --'-~2-'- 315' 95-:1'100~2-"'-"-'-'----'-----'-

! ._. _.J ~ __ ~,.QQ 95.t.!t.._,...I1.!./0c:.!0~'.29 _____________ . ___________ _ 

.-.--~.--,-- -,. - -------j 

I 
, 14 500 94.4 100.3 
__ -,1,,-=· 5 . __ ~.~L. ___ .J~. 5_. _ 9~ !I.8 __ .. ___ .. _' .. _____________ .,0 •• _~ .. __ , .. _ 

l6 ~~O 94.0 9~.0 
17 1000 92.9 Q6.9 

!)·----------ra-"··125()" 91.1 95.1 
.' _ . _l9__ 1600. __ .".91" 2. Q3.J!.2. _"'~ ' .. _ .. N_-' ______ •. _._._-_, __ ••. __ _ 

-.... --_J 
l 

'1 
20 2000 88.5 92.4 

~---~~ ... -- -~i~~' .'-' :~:~- ~~:~-
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1 .----.- ------'--j 

'_. 23 . ~Q~O_' ___ e...?-_~.L_J~]!~ ___ .. ,._. __ . _____ ~ __ 
) 24 5000 81.2 88.8 

.. __ _~5 ___ ~~3 00. .... __ ..6.3 •.. 'L _~.1 .L9!..--__ .,.. _________________ _ 

I ..... -.. --. .. 1 
26 8000 82.0 83.7 

,)._ .. _.2.1 100 00. _ 76.JJ. 8/t!~ 
28 12500 78.4 88.2 

I " .------.. --l 
i .•• __ ?~.:JJ?')JSL ___ 82.9 ~t~.~'_'_9 ____ . ___ . ________ .'_ 
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, l -.. --- ~-.. - --'--l 
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------ - . ____ 1 ~3.__ -------l 

.~ ._--.. ,-.-------. -,-.-------------- o_",_¥,.___ . 1 
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]SSlESS A R RAY 

;RAOIUS WITH NO ATMOSPHERIC ATTENU~TION. 
L AMLtllREC T1 V tTY- _ CDt4e.UIlllOltSL-
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CONFIGURATION NO 
SPEED.3~7~. RPM 

214 

PERCENT SPEED = 9.5.0 
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DATA OF 1024. 

SIX OECIBELS 
____ Q~S££_ Q11L.EN.GINE-

SDOF INLET 

HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. 1 ---- --------1 
________ ~F~~lY SU~~RfS~ED_~EN~G~I~N~E~~--------------- "-------~~-.------.:! 

'~ 
!~ 

) ENGINE WITH T.O. FLAPS 
i~ 

".., 

i 

_~~-HlLE;T~ 0 L_1Q~_40-L.~ __ "~5=0.",--~6'-"<..0,--__ IO!..~ __ .aQ •. __ 90~_lQQ.~. .1.1Q_. _lZ~ 

~ '3ANCt fREQUENCY... . __ ~_. ~ ~ ."~ ~" .. _______ . j 
1 25 90.3 97.0 96.5 101.2 100.2 100.7 101.5 102.3 101.2 103.2 105.0 ~ 
~ ")2 94.3 98.3 99.7 103.~2 101~~ 1,3.7 103.5 102.2103.7 10S.2 106.9.1 
3 40 94.3 101.3 102.2 103.8 103.2 103.0 102.7 103.0 105.7 107.8 109.2 . 

~.----~.-_~,_5.Q___ 99. e lQ~~~3 1 O.'t.Q~ 103.8 102 ._~_10:3. 21 03.0 104. I 1 O}. 7 108. ~ 107.8 ; 
) 5 63 90.2102.0 101.2101.0 100.2101.8103.3 105.2 106.2 106.3 i09~~ 
· _~._ .. ,. 6 8Q _____ 1QO.& lQ2.~.2._.~ 9A.7 99.0 .99.3 101.8 1.1)1.5 104;2 105.Ll07.0 10B.7 , 

7 100 98.0 ~8.2 96.2 97.5 98.2 100.5 99.7 102.0 102.8 106.2 106.7' 
) __ .. __ 8___ 125~. ~ 97. 4 9~.1 9I .. JL 9EJ--.!..l ___ ~.~~_~ ___ ._99._~_lQ9~~ __ lq~Q.~._!~?~4..JO~_._~10}!~ 

9 160 95.0 94.2 96.5 97.5 97.4 98.0 98.7 99.9 100.9 104.4 106.2 ~ 
10 200 93.2 9~.O_ 95~1_"_95.5_ 9~~~_.~_~_9.t!~2._~~.8~.2_lQ~!0 10~~4_1J)~_!_U 

)--1(------250 90~4 93.7 92.5 93.9 96.0 96.0 95.1 91.5 99.7 102.4 104.9 ; 
~ 1 ~ __ .~_3..l;5 .. ~. ___ .. ,q.6 .• -"! __ 9~2..._6 -2..L.!L-.9.2 .9.95.1 9 C;~_9.~. 4 9..1. 7 9~Ll02. 2 103.4 1 

13 4do 87.6 90.2 90.9 92.6 94.4 95.1 94.4 96.1 91.7 101.4 102.6 i 
__ .k4 __ ~_5_1g ._~ 8 7 ~3~ ~ e .6 89.6 91.l _ 21·~~L~Z.~ CJ2. F! 94. 6 96 .410.Q ._-L J 0 1 ,,_~ ~ 

15 630 85.4 A1.3 A9.1 89.1 90.9 90.9 CJl.9 93.9 95.4 99.3 99.4 i 
i 6 800 83 • 6 8 6 • 5 ~. A 9 • 1 89 .3 91 .J_ _ 92. 0 91 ., 6 93. ~ 95. 0 9 8 .l_~_ 9 F! • 8 1 
11 l<)')O·~ 82.9 84.~ 86.381.289.590.290.391.894.096.897.0) 
~R .. ,,". 125Q._. A2e.l 82..6 .. S.!t_".~. 85,,9 .... ftfuL.lt1.o_ .. .B8,J_..6...C! .• 9 9L..9. .. ___ .94.9 95.....LJ 
19 1600 84.0 85.2 86.0 ~6.8 85.3 86.8 87.0 90.2 91.3 94.2 93.5' 

) 20 2000 80.2 81.0 82.2 83.5 84.3 85.3 85.8 88.5 90.2 92.~_.32~3 j 
• ---,_ .. ---)"+. -~---- -,._--, -.- .. - -.- - .• -- - -- .--- -.-- -- ---- ~-+.-------'--.--~-.~ ---~.-.,.-- - -------~-----.--~< 

) 

21 2500 79.9 78.8 80.4 81.6 82.4 83.4 84.1 86.6 88.4 91.1 91.1 1 
__ -=2::...!':2 3150 81.0 7A.5 80.1 81.1 80.6 83.3_e2.~~_85_!.~_.eI.3 89.~_89~~~.J 

:') 23 --4000----7R.7··i6~·O --1"8-:219.4- 78.7 81.6 81.1 84.2 85.7 87.9 87.4 1 
, 24 5000 :!:!J.,,~3. _.73...&..-1.1 .• 5 79.3 .78.0 80.6 ..8Q"..1..-82.5 8itL5_86.3 86.3 i 

~5 6310 76.9 75.0 71.1 18.6 11.3 80.3 19.3 81.6 83.3 84.6 85.6 ; 
I 

211 9000 14.2 76.0 75.5 16.3 7.5.6 77.5 76.6.7.9 ..• 0 80.5 81.1. _EJ3 .• .?J 
27-~ Toooo 73.6 18.4 78.4 78.4 78.4 78.3 79.6 78.6 79.7 80.5 82.8j 

_ .. ~~ __ ?8 125;)0 72.5 82.282.2~2!~._~"8?~_2 __ 8~?.~_ 83.3 82.2 82 .• 1 82.1 _82.~_J 
29 166:;o·--·-~ 76~886;_9 ff6~.9'· 86.9 86.9 86.9 86.8-·-86-;9-86:.·~9 86~-ij~-87.8 

---""-~'---------
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F 99 
~~~~--------------------------------------------------------------------------------~, 

\-----------------------------------------------------------------------------------tOM THE ORIGI~Al DATA. 

; 

CONFIGURATION NO 214 
SPEED = 3515. RPM 
PERCENT ~PEED = 95.~ 

OSSlESS A R RAY ORIGINAL PAGE IS 
OF POOR QUALITY 

~AgJl!S_JtllJi_~CLAr_M .. OS~l:ieJ~JLATTF.NUATIL>O"_'_N"___ ____________________ _ 
~ A~D DIRECTIVITY COMPUTATIONS' 

11.5 102.3 101.2 103.2 105.0 105.0 10e.o 
l3.5102.2. 10:3 •. 7 105.2 l06.Q 101.5 llQ.1 .. _~ _______ ~ .. __ .... __ ~. 
12. 7 103. 0 1 05. 1 101. 8 1 ,) 9. 2 1 08 .0 112.) 
~3.0 104. 7 .. 101 .• 1. l0f3.3.JOl.~ .. _lJQ.!...5_J.1Q!.1 _________ _ 
a.3 105.2 106.2 106.3 109.0 109.0 116.8 
12.5 104.'2 105.3 1..07.0 10B.7 107.1 114.0 
~.7 102.0 102.8 106.2 106.7 105.1 111.7 
9 !...5_J.lH). 9 __ H~.£~ 4 __ 10~_~--,-101_~lQ6. Q_ltl.!~. __________ _ 
18.1 99.9 100.9 104.4 106.2 103.1 110.2 
1..!.~~8-!... 9 .. J.9J!_!.Q_l Oi!~.J'p§_._9 1=-O=..;3=-.=-O=--~1 0;::...8=-."-4-'---_________________________ . _______ _ 
15.7 97.5 99.7 102.4 104.9 99.4 115.5 
~6 • 4 97. 7 99.1 1.0.2. .• LJl2"'--'"1....,,0'-"l3 ............ 4 __ -"9 ..... 9 ............ 1---.1..c.1"'3 ...... 4.9 ________________ . ______ _ 
~.4 96.1 97.1 101.4 102.6 98.4 101.9 
1:2. A 94. 6 96~4100 •. t_19J .• 3. 96. 9 .~9~.~9 ___________ _ 
'1.9 93.9 95.4 99.3 99.4 95.6 97.9 
J.6 4)3. t 95.0 98 .1. ~A .8_-.92tl.. . ..31.L. ____ . __ ---- ----_ ...... - ---_._----
0.3 91.8 94.0 96.8 97.0 93.0 96.2 
B.,.1_6...2L2..----2.h-«L_94.9 95:..a ..... 2~....<.9 .... 1 ......... 2~_L9...e.5 ......... 1 __________________________ _ 
~.O 90.2 91.3 94.2 93.5 90.2 94.3 
~ .. _fL_J!E!~~_~~Q!..L_92...!~ 92.3 88.5 93.2 
4.1 86.6 88.4 91.1 91.1 87.1 91.6 
Z •. ~_8~~_~ __ 8I. 3~. 89. ~ 89_~~_._ 8~! l ____ .~Q.!_~_. ___________ _ 
1.1 84.2 85.7 87.9 81.4 85.6 89.2 
~ 82.5 84.5 86.3 86.3 85.0 88.6 
9.3 81.6 83.3 84.6 85.6 83.9 a8.1 
~. ~ ___ t9_~~O __ ~Q .. 5 81.}. __ ~}_~L~_1!.~.~_.8()_~1 ________ . ___ _ . --.' ... - --~ ... ---
9.6 18.6 79.7 80.5 82.8 79.8 88.4 
3.382.2 82.1 82.1 82.~_·_82 .... L __ ~~..!.2'__ _______ ~ .. ____ . '1 .. 8'-:a6~9-86.9·-·· 86:9 87.8 86.9 96.9 
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I ) ~ .... SR./.. lOSSLESS DlTl AT 100 FOOT RADI~U~S__________ i
l
: 

f _________________ Q.¥.C ..... S~Es: ..... ...JO-.LIL.lWIL-loEa.!:NUiGLAI.!.lIN~E ___________________ ~l 

l '1____ SOOF INl~Eo....!I~ ___________________ _ 

~ 

1 
~ 
! 
l 
~ 
~ 
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~UllY SUPPRESSED ENGINE 

ENGINE WITH TAKEOFF F~APS 

-- ---.------.~- '"-1"'-

214 SPEEO = 3003. RPM i _.,-- ._------- ---------------j 

____ . . _____ l~,~~ E ~A TURE = 36,0 F R El All VE"'--'H'-"U=M..wIL>O"-'I'-'I-'Y_=--"9..Ll ..... ~0--'-P.¥C_~ 

S' lDru~c:._PJ-It~"C ROQM. .~JC~_O_PttQ~t;_s._ -_I.=O",,-,S S".",l...",E,-"-S-,,,,-S --,O=A=-.!.I-'7-~ _______ _ 

MIC " -'--'-------

_____ ~..;....... ___ ---=QL.._,=-11-'-"-. _-",3~1"-".,----__ ~,-",3~.~---,,,5,-,4W1!.i,.-. _________________ -----: 

t _. ______ . _____ ~_ .. __ , ___ . ____ J 

1 

i IHET" 8. 9~). ------ ._- -- ' / "> -- " 
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READINGS. 100 101 1Q2 

oc seE OTW E~GI NE i 
\ _____ S,D',I<l., .!.:f'LF_l4...!.!.N ..... lEIo-T-'--__________________ ~ _________ ~1 

FULLY SUPPRESSED ENGINE 1 
ENGINE WIIH T4KErrLEEL-Eul~A~PwSL_ ____________________________ _ 

.,} 

----------------
SPL lOS S l E S S 

i 

Ft:'liJTtex:;-l't.If~r DAIA AI 100.O·-EY-PA-OIUS WITH NO AI~OSPHERj 
_-:-___ ~------'"(....:...E-""O-'-'R--'-PfJkEfL AND 01 P. EC II VI IY C OMPUIM 

4N~/~~ - CIOJrOlLJ~cr: HICIt·~jIT~ I 
'-- aNGl~~60. 90. i 

. -------. _ .. _-
COMP~TED OASPl 113.1 114.4 

) 

,) 

___ i 

1 

"." __ J 
-------.------_._ .. 

.. - -' .. -------_ ... -._---_ .. - ... -~ ... -
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214-t speeD = 3003. RPM 

~o S S l E S S A R RAY 
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r RADIUS WITH NO ATMOSPHERIC ATTENUATION 
~ANO 'DlRECTIYITY ~U1A~~~O=N~S~) ________________________________________________ __ 

t [, ~- - .... _-.. _ .. -~-

---.. ---_._---------------------------------

._----_. __ . --------_. __ ._--_ . . _----_ .. __ . 
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'-- ... _-------------------------------------
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1\(,«--___________________ ) 
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r-------------.----- __ ._~.~~ ___ j'Q_LDo __ . _U_1:_:_I-·ll.UCI-=·~_:_.III2_ .. ..--_-~---
, 
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f
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,',.......-----:'<"""~-....-- ~.~.~.~~~~ .-.~'-w.~~ .. ~.~~ .. =:~~::.~~.'~.--.-~::"*,:'e~;!I:: p._._. Ti.=-.-~_~; . 
~,it. I""",-_.I.I"" .. -r ~ .. ~ . .;,;~"", ... # .,-',.,-'-:-'":-.~-'<';;r"'''~ 

i 
" 
------------------------------------------------------~------------------~~--~ 

f 1 f DATA OF 1027. SUBSeT NO. 72. READINGS 100 101 102 j 
~l i 
l 1 
t I SIX DECIBELS HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. 
; " _____ -"Q~d5EE OnL..f..~GY..L[ NlJ..E~ __________________________ ~-____ _ 

! SO OF I N LET 1 
~ FUll Y SUPPRESS EO ENGINE , 
~.", ENGI~E WITH TAKEOFF FLAPS 
I.e . • 

-.-~.,.------------------------------------------------~ 

__ c=o",,-' ~~"JLlElLnA SJ? l_.l 06. __ 6._1.0.6..4 1 i) 7 • 3 .LO_L~ lU ... 6-lQJ ~Ll..O.a...Ll.o.8 • 4 1 QCL...L 112 .6 . ll<lt 
') 

8ANIL£RE.~tJ~N,C.Y _ 
1 125 90.3 92.8 97.0 94.7 97.0 97.2 97.8 100.3 100.8 104.8 99J 

_._ 2,- _ ]32 9":).0 94.2. 9.8.5 Ql3.0 9~!.a l~ 0.0 101,,3 .. _ 99.!! 5 99.7 102",5 101j 
j '140 cB.3 9f.1 9q.3 11')').0 101.2 99.0 100.0 98.5 98.7 104.2 lOll 
4 ! 50 Q5 .• Z 98.1_.~9._~ 99!,tL 98~_L.9~_!~_9.1.1_ .... 2.~'LtOl.3 __ 104.3 1021 

·-·i-~·-· .. 5-· 163 95.2 96.1 96.1 97.5 95.2 95.8 99.0 99.2 100.2 101.0 100,] 
6 : 8~ 9~.O 9a;.Q 94.2 92.5 .94.2 96.8 91.2 97LL...98.0 102.2 1001 

", "-1--tOO 95.8 92.3 90.5 91.8 93.7 95.7 94.8 95.8 97.7 99.09tj1 
I , 

) ._--.L--- ~ 2~_ .. __ ~,9~.!~~()~.~_~.91 !.5~~_94.!.5~~.!.~ .. _9~. 7_~~!..9 __ ~~ .• L10Q!JL!g.<r 
9 !160 92.0 89.5 91.7 91.9 91.9 174.0 94.0 94.0 94.9 98.1 97 

10 1200 91.0 91.4 91.5 91.0 90.1 92.1 92.5 93.5 94.5 '98.2 981 
--.~ ··_··_ .. _·· .. 1··· .. ---.• --- - •.. -_ .... --...... --.. -.--- .. --.. , ., .. ----- ".>-' .. -" --

) ~1 e50 88.2 88.5 88.4 88.9 90.2 92.0 91.1 91.4 93.0 96.4 91 
~z ___ il1!i_. 85..L.-6.6.4 86.9 8Ltl-.9Q.4 90.991.091.492.7 96...Q 951 
~3 !400 85.4 85.4 ~6.2 81.9 87.9 88.4 88.6 89.6 90.7 94.7 9~ 

) ~45'10 83.9 83.9 85.6 86.1 87.681.4 86.1 88.2_90_.293.4 9! 
# +---~ --"-l-r~--"-- .. _-,-- .. _-~- .. -_._._-_.". -_ .. _.--- .--.----- - --------.-.~-~ - ----- .. - --'-" ~---- ~ 

15 630 82.6 82.9 ~4.3 84.3 84.9 A6.4 86.4 87.4 88.6 92.3 92 
j , '0 

__ ._,JJ!_ ...... ;130084.4 .. 82.8 84.6 84.~ 86!.J._ .. ,13~.9 86.9. 8f:.9 88.3 91.1; 9~ 
17 1))0 86.1 82.8 83.1 84.3 85.1 85.3 85.3 85.5 87.0 90.1 8~ 

". ~a ,_~_ 12.50 _____ 91. •. 2.. 82...L. ~..1J12 ... e6 __ 2-_ ... ~5.7 M.L-.63 . ..5_S.'t.I..!t-.6.6..I..2-. .....8.1 . ..9. 8q 
\9 1600 94.1 93.0 89.8 89.8 87.0 85.6 83.1 84.3 85.1 87.6 8l 
20 gOQQ. ___ ~Jt.6 JF.4. ~~!Q __ ~.5.:t_. _8~.3 83.L_~1.3_ftl ... __ 8_.~4.1_8.~!..9 ___ A~ 
21 2500 92.8 90.3 91.5 89.8 88.5 86.3 83.1 82.1 83.6 84.8 8~ 
22 3150 94.6 92.8 94.5 92.8 90.6 88.5 85.8 83.5 83.S 83.6 83 

') 23 4000 --95.-f-9-0:;f--qr~y·· -90:6--89.3'87":4"--83.4-·'82.8--'82:8- t31 .9-· as 
_. __ ~4 __ .~.QD9 92.~:L~_~9.d~~ti .. __ ~.'l~, 81.4 85. 0 81.4 80.4 81.2 19.9 sq 

, 25 6300 ~1~3 90.5 90.2 89.7 88.7 86.2 82.4 80.7 80.8 18.5 8~ 
).'-_.,_.2~_ .... _~O.OO. 9g,~. 89.~_ 81!~ .. ~n.~_ .. 87.5 84 •. ~_ .. 81_ • .cL.19.!! .. 18_._~ __ J6.Q. 1~ 

21 10)00 89.5 87.8 86.1 86.0 86.2 82.6 78.4 71.4 17.1 77.0 71 
28 12500 87.2 85.2 85.8 84.8 85.7 81.1 77.5 76.6 75.2 80.4 S" 

) ''''--'29--'· 1600-0---··86-.-,.- -8~4_;r_85.2--84.8 84.9 80~O~16.7·-74-~-8·-f4~o .. ·· 84.6--8 

.... ------.,--,-~-------------~~--------------~--~ 

______ • ___ .. ____ .... _F~ ___ _ .----.. -~--

FOLD.OU~ ~ ,_. __ ~ .... __ _ 
-----... -------!It 

L 
-------.,.-.. -_._-- ... ---------~--------



__ ,_ .. _._ '.~--~-~l'...,..----~~---.~-----;ij _~""!f._"'_" __ ~_''!''''BI'''' •• Il1I'l.,""'_ ... WiIIJ' iiOl!'llll \Ii:=1 tiiiiil!ll.at;iiill· ~"'iiIlIihiO!\lffiidmlii\",a:;::~=~'.;;:\'Imn'7_t' 

~,"_.",-.--tc...~~~-'i:C:lMIUOQ>N~·f lIt-il.'" l ~ .... " .~~.~ ...... ~~-~ ... """,~ .... -----... :-,--- .... , 

• q 
'::, ~ ~. 102 

b FROM THE ORIGINAL DATA. 
~.~ ____________________________________ C~O~N~F~IG~U~R~A~T~IO~N~N~Q~~2~141-________________ ___ 
t SPEED a 3003. 'R PM 
~ PERCENT SPEED : 81.0 j 

" oRlC/NAL PAGE IS , II· 

J. 0 S S_ l E S S A R RAY OF POOR QUALITY 

E.J.~~QIll.LW.ITH NQ_.A~~.t:JSPJ:lE.B.ILAll.ENU_ATIO~N1--___________________ .___ \ 
WER ~ND DIRECTIVITY COMPUTATIONS) '"'. , , 
-, ------------------------------------------------------------~-----------------------

:_. ~JlL_9Q.t..._.l 0~_11 0~-Z-0_L__1.~._ .. 1~ 8"'-0"....'"--______________________________ _ 

lo..8-LL1.O 8. It 1_Q.~1.12 .•. 6. llQL2...111 .• "--'1"'---'1 ..... 1 ...... 5'"-'1.<...;,Qo<...-_________________ _ 

-----_.-------------------------------------------------------------------------------97.8 100.3 100.8 104.8 99.2 101.5 101.5 
! 

\ lot ,3 .. _9.9_, 599. 7 102.~. 101. Z 1 QJ ... 3_102-.!!_~_._ .. _. _______ _ 
bOO.a 98.5 98.7 104.2 1~1.3 102.3 1~6.3 
: 91.1 ___ 99 • ~ l_Q hL_IO 4 ._~ . .lQl .• Q .. l a lLL1Q6 ,~ 
99.0 99.2 100.2 101.0 100.0 101.0 107.5 
~7.2 97.3 98.0 102.2 100.3 100.2 1Q4.8 

~ 
94.8 95.8 97.7 99.0 99.2 99.3 103.0 
~~.~.9J?!,.g __ ~6~.L.~QQ'!Q_lgJL~.10Q_~Z.1??2 
94.0 94.0 94.9 98.7 97.9 98.2 100.5 

------------------_._ .... _-------
9_£.!2 __ 93. 5. 94.5 ·9J!. !..L_~ 84 __ . ~J .9 99 ~. 9:!..-;.______________ ~ ___ _ 
91.7 91.4 93.0 96.4 97.0 94.9 97.2 
~1.0 91,4 92.7 9~~0~~9~5~.~7_~9~4L.~O __ ~qL5,L41_ ________________________________________ ___ 
~8.6 89.6 90.7 94.7 94.7 92.9 93.1 
~~.~l!~.Z __ _2Q~ 2 93_!'_~ ... _9p. 9 9J..!....?~2~._""2'__ _________ ____,--------.--.- ._ .. ' ~._ .. __ 
.86.4 87.4 88.6 92.3 92.4 89.8 90.1 
~A6.9 8~.9 A8.3 91 .• 6. 91.Q 89 .• 3 8.9~9_·_. _______ _ 
85.3 85.5 87.0 90.1 89.8 ~6.8 88.6 
113 ..5._8A ... L...a6. ... 2... __ -.e.I--9.'--.!J.8.5/.8~._"2 __ .... 8..L5 ...... ..2.9 __ ~!U.L..L.' 5.J..--___________________ ~ __ - __ --
83.1 84.3 85.1 87.6 87.3 85.0 Q7.0 
~l.!]_.~ 1_._8 __ '3 4 .l.-..~5 .9_ Q.!t. 2_~1.!...L _~8~5~. ~3 __ ~ ______________________ _ 
83.1 82.1 83.6 84.8 83.6 81.1 84.6 
85.8 83.5 83.8 83.6 83_~~ .. 81.3 84.0. ______________________ _ 
83-~-4---82.-8-··82.8-·8i~9 81.9 79~-4-·8-3~4 

81.4 80.4 81.2 79.9 8Q.7 7'.0 82.4 

1 

~_,..- .. "-Lt7-." ... -+ •• ______ •. __ • ______ ~__:_-.-----~-.~ ..... 
en 

---------------~------------------------------ ~ i 
,..;.a. I. 

l: oj 

j 
-' ----~~"' ........ ,~-----.' .. ,-"' 
~ . 

.-" -. ... ~.-----
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f 
~ 
! ! 

~'=~c,''''' ... , ,'_',,' ,,'~'=-=o=' ;.".=.,'o,.,~,', ~ .. :-.... ----- --'~'~=~==:[:-=:k~_:::·:::::=::.:=1 
--~-------------------------- 1 

i j 

\ . S eL lOSSLESS nATA AT 100 FOOT RI~.AJ.!O.A-IU~SL-_______________ ---:;' 

I QCSEE aIW ENGINE 
J 

,\ ______________________ . _______ S~O~~~E~T ______________________________________ ~! 

_______________________ FL.'U~L"'_!l __ YL_.>.!!SUP PR E.SSE 0 etlG.J.Nf __________ -,--______________ ~ , : 
. ENGI~jE WIIH TAl< EQFF FLAPS ! 

I - ---- .-., 1 103 104 105 

CONF IGURAIION NO = ___ 214 _, __ . _______ iPEEJL~311L9_~_'H!M' 

TEMPERATURE = 37.0 F RELAII VE HUMIDITY = 94.0 pc""--j 
800M. MICRrlPH()NES - lOSSlESS op. TA ___ .. _. ______ .. ___________ ; 

! 
,-.,;1!L..!4~_ 15 _---"'-16=--_ .IL _ ttt ____ . _____ . ______ ._. ___ .. _____ ~ __ . 

) 
_______ ~R___ o. 1~, __ ~3~1~.~~4~3~. __ _£54~. ____ ~--------------------------~~ 

I , __ . ___ ~~. __ IHfI 4)-I9~iQ.!.---,-9J\-.--,--. 9~_~~_9,O....!._. ___ 1 ____ ,__,_ _ .. <,,_ ' ~ 
1 I ____ ,_, 1"6. ___ .- q~~ 91. 8~L_ ' Al. 

I 

) 
, _____ ,_...Q,I ST ANt E 91. 85. A2. 83. A.6. 

0.:-. __ -,1~1::...~ ___ 2_2_. ___ 3 J_. __ 3_....:9:..::.~ __ -+-_____________ _ 

i 
-.. --~ 

.lll!:£G::==L:, ::;;;;;;;.;-.;;--;,;:;~*o,;;;-~",;;;;;;_~""",;;;;_ ~:;;;;. ~-:#!i. iiif~~::::., :::;/"\:::.' :;:. ~-'::"'=~"2==tr-::;:-;'=' ,::. __ ::":<_%:..;:;~:::: .. = .. ,7:"~::::'3=' '==-==~""...-z;, ;'.l'L. ~ i'_~'._ ~~ -~~:_~::~~::·_~~;:-~~=~-=-~""'..:~ ... ~-~""''<.L-~'_''''''''''·T~-~''.3..'-:If.o.-.''~-Z-:1i:-:!'.:u-_ .. ..:.'C'7~-~-;;:;;...,,-~~,..:.~ 
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\, ~I: 
.#0 ' ..... ' 

r--.,--------------------------------------- .'- j 
t 

~ --------------------------------------------------------------------------------------------------
1 

i 
~-----------------------------------------------------------------~----------------------------• 

~ 
! 105 ----------------------------------------------------------------I S~E,fD_=_31~_~_JJ~ __ , ___ ._, _PEB.CJ;_N_Ts..e..f=E-=.D __ =86~ • ....."Q,____~I(r:..t____;---,-A-=-~-().-=:~.....:J~__,_------__ 

.~31 ~VE HUMIDITY = 94.0 PC BAROMETER = 29.20 IN HG ~ 

-----------------------------------------------------------------

'-"-' -,------,---------------------------------------------------'---

-------------------, --' ._------ .. --- -, 

_, _~----_ ...... "t, ~ ~~-_ -~------~ -_. ------.- ""._-- ' ....... ,------------------------.----------------

-' --------._-. ------
~ 
---~- ... ----,--.---.----------- -------~- ; \) 

\D 
----~------------------------------------------------OO 

, _____ ~, __ ", _ .. ______________________ .t~~JL' ....:.7-..:;-'=-.·· ' __ _ 

Pl!~~ , __ -'''" __ ". _ ,1 ~.t ___ , ___ ~ ___ ~:ro_LD.O_,U_l:_lRAM& __ ...:!!!l.....~ ___ _ 

~ ." - . 



. -r~r~r-- ."-' -'''"''' __ '>('''_~' _____ -:-!''~ ,1.,....,..,...~~4'if.i!l!!lS1-il!SfiS!iJiAIWQ!li'#tiliPlfi?J;Ji51GEiIi;a~~, r" ' ... ;:.~;~-~;;, .. ,;,-.... ~.~ ..... ~.= '., ....... ...... .. .,--,. '- .... ,. . ... .... . .' .1 
~ . DAtA OF 1027. SU..B.s..ELNO!.LL._---'7!.....03l.t1.c..,.... ~RJ;.e.!\AOILI...INDlGILSiL----.J1I...!.O~3!.__ ... l.Jl!O:!l4~A:1O!lL5L-_________ ~~ 
I ') I t 
f QtSEE OTW E~GINE 1 i SD~~~T ________________________ ~------------------

FUll Y SUPPRESS EO elG INE 
_E.~ GJNL-'(JJ·fL.t.4.~.EQff _E.LAl'.5 

, 
~ , 

?" S"PL lOSSlESS ARRAY. 
, 

'~"~'l 

; _._-----... --.~----.. ------------; 

! 
1 
j 

I .-----.... _._----_._-_._-, 

---:.....--------------- .... _--_ .. --------------------------

__ ~ .. u ....,._ .. _~ 
--- .-.- -.. '~-"""-'--. --, 

.. , 

. . ---
~.-.~. . - ,- -~'. .', ;':. ~ . ~.. ., ....... .. _~iL.i~'"~~- .. _~)~-··_ -~::sr'£"_.-· __ ~':' .. ~:_-~'t-_ 

.-.;~~.~.......I~IIID/JlI~~~~.i.:.._ <oC.... ~~.:IRi~,.,.;.-,--;... ~ ~ ...... _.~~~_ .. _~~.:~:~...:..:::,:.~.'::.i.....:~_-~::.':...:~~.:, • ...::.....::~::U..:_~y_b...~'~'_,..: .. _.;;. .. :IJ....·:~~~ _ _f...j.~~.¢y~_.l"_~~t:...:..'<:·;jJ' 



CO~FIGURATION NO 214 
__________ 'SPEED = 3189. R~, ____________ _ 

t 
;SSlESS A R RAY 

---------_._-- .--

PERCENT SPEED = ~6.0 

~OIUS WITH NO ATMOSPHERIC ATTENUATION 
!ANt). 0 LB_EU.lVJIY __ ~Q~Ut-A.110~1SL-.-_. ________ _ 
~ I 
f i f _, __ . ___________________________________________ _ 

i 
'I 

'-- --- -,---"- _ .. -.-~-----.. --..... - - -_ ...... _----------- ----
, I 

I 
-- ---·f ...... ----.--.-......... - .. - ... ----.--•• 

1 
I 

I -! -_._--.' .-

--------------------------_.-.. _--

•. " .•. _---,-------------_ ..... _-----------------------------

. I ---- -1----------- ---------_._. -_ ... _---_._----_._---

~-.- .---------------- ---".---

'r" .. --... -.-.. --.-.---.--- -

,,-.~--.-.-.,-. - --_ .... -"'--- - .. -"'''-- _ .. -._----------- --_.---_ .. _------_._-- -.-. 

I .- 'i'-"--I~'-"- -------.-. 

j 

I 
\ 
1 

I 
I 
j 
• I 

! 
£ 
.~ 



') _.' s-p,- . LOS S L E S S A R RAY., 

fiY"f/fOl.~QA.T4. "1 lOl.Q FT RADIUS WITH NO .. ATMOSPHElU 
(Fnp POWER AND DIRECTIVITY COMPUTAT 

-------_._---------------

... _~J:Q}4P'uTeD~.OAsPl 108.5 -108.5 109.4108_!.2.108.t; 109.0 112 •. 2 110~6 111!.~_JJ~~~ U~..L 

__ p.~. A:;.;NO .FJLI~}llJ~. ~c Y_ ._. ____ ._ .. __ .. .. ... _H •• __ _ 

1 . i 25 91 • 8 94 • 8 eH. 2 9 7. 2 98 • 3 99 • 2 1 03 • 0 99. 2 1 00. 3 10 1 • 5 10 2 • ,: 

-...... ~. I!~ ~~:~ 1~;:~ l~i:~ l~~:j ~'5~:~ l~~:; ~g;:~ ~gi:: ici~':-i ig~:~ tg~:J 
____ ._._!.. 50 .9.8.3 101.5 102.2 100.5 98.5 99.0 102.8 102.7 11)3.3 11)3.2 103.~ 

5 63 95.8 99.3 99.5 97.7 97.5 99.0 102.5 100.5 102.0 102.8 102.: 
_. __ 6 .,.~O __ 'Vlt...L_2..L..L __ 97 • .z_-2!t..tL.~I,-2 97 .fL.IQ2. •. Q_ 99 ... 0. lOO. ___ Ll.OZ • .Ll.oZ...] 

7 100 9~.7 92.5 92.2 94.2 95.3 96.8 98.5 97.7 98.8 101.0 101.1 
) 8 125 96.8 91.5 94.4 94.2 91.5 96.5 98 .• .7 _ 98 .• ~._ 98 .•. 2 .10l.2_.10~.1 
-"--9"'-'- i60···--· 9f..Cj- 91.7' 9-4.1 93.5-'" 94:-4-96.0· 95.1 96.4 97.1 99.7100.j 
... ___ 10 __ .21? 92. 5 9~ • .? __ . 9~. 2 _ 92!Q .. 9~. 9. __ 95 .,!_ .. 96.!.-Q_ . ....2~!_9 97 "~' . 99.7 101.J 

) 11 250 A9.0 90.2 ~0.2 90.4 91.9 93.9 94.9 94.2 95.1 97.9 98.! 
.~. _._1.L.~.~~'---... ~7 .2. __ 6P~_.~~.z...._ 90.Q __ ~z...,~Z.".~ __ 9.'t.., 4 9't .... L.3.5. 4 9,1.L9~jiJ 

13 4)0 86.6 87.1 87.7 89.6 90.2 90.2 91.7 92.1 93.7 96.1 91.; 
) 14 500 q6.6 86.1 87.2 87.6 89.4 '89.7 90.1 91.1 93.2 95.6 95~ 

15--"630--" 84.8 . 84.9- 86.3 . 86'.8-' 81.-1:"8-8.6 -89.6-- 89.6 92.3 94.6 93.~ 
_____ . ~6 __ ._ .. 800 __ ._~.~.6 84.8 86.4 86.8. 88.4 89.1 89.8._.~9.6 91.6 93.3 93.~ 

·ft· I)JO 86.2 84.7 86.0-85~5 81.5 97.5 81.5 88.3 C;0.3 92.3 92.~ 
___ HL_.. .12 ~ Q, ____ ~9.0 __ S.1..Z.... 8 e. '!..i} ____ 8 5.~~L. B~ ~..L_81>. 2_ 86 • O_-.B.~_ ... 8 a .. 1 ___ 9..0 .L5.. ..... CJn.j 

19 1601) 96.0 91.5 95.1 qo.o 89.3 ~8.6 89.3 87.3 88.0 90.3 89.8 
, I ! 

1 ... _. __ .2Q_ 2000 90.6.9§.9 87.4 8.';_.4 85,!~ __ .8.4.4 ~3~6_~J!3 .• 6 ~6 • .6 88.3 87 •. ~ 
21 2~00 9~.2 91.3 90.8 89.2 87.7 86.2 84.1 83.8 86.0 81.1 86.1 
22 3150 98.6 96.1 .9·5.5 93.3 92.5 89.3 81.3 85.1 86.1 85.9 85-!j 

) 234000 9~.3 90.4- 90.888:4 ··8i:-8---86.5--83.·8-82~9 84:-'8-' 83.8 83.8 
.2~._._5000 ___ .-9_~.~_9.L.6 91.1 90.2 B.9. ... ~6..7.6.. _ 83 ... .4_.a2L2..._.8..4.2 82.a5._.8..3.a.d 
25 6~00 92.6 91.5 91.5 89.7 89.0 86.1 83.4 82.7 83.5 80.5 82.~ 
26, 80~JO ,_~~,.O ... ~O.Z_ 89.~. __ 81 • .L._JH_ •. l._.~5.182!Q ... 81..1 81~l 78.3 80.d 
27 10000 89.8. 88.6 88.5 85.6 85.3 82.8 7~.A 79.4 80.2 78.3 79.~ 

~ 
_?~ __ .. 1250Q_ .8~!.1. 86~.Q..._~7.Q ~fJ.2!5_~.~.!..~_. __ 8..Q!~ .80.3.8_0 •. 380 • .3.80.480.1 

29 16100 85.6 8~.7 86.5 83.0 83.4 80.2 84.7 84.7 84.7 84.7 84.1 
, il 

oii 

)-_.---_._---_._-- -

.. _._---.. -.-.---~ ..... _-_._-_. __ .. _ ........ -.... -.. ---

... __ .-.--- ........ -- - .. - ... -- -_._ ... -._ ... -_ ... _._-.---



~ACT€O FRO~ THE ORIGINAL DATA. 
~~~ __________________________________________________ C~O~GURATION NO 214 
~ SPEED = 3189. RPM 
[ peRCENT SP~ED = B6.0 
f 
i 
; 

, ORIGINAL PAGE IS r- -LOS S_L __ fS_ s. - - ~h R IL A~ __ ---;---------EOIlrF-IPOaAI'OM!lRI-IQ~U~A.,.[ ...... JT-Yr---------

~l.Q£I.RADIUS WITH_NQ_~IMQ~H~l~~~~~ __ ~~~~~~~ __ ~ ___ ~_~_~~ 
fop pow ER AND OIR EC T IV ITY C OMPUT AT IONS) . 

----- J 
~q9.2 103.0 99.2 100.3 101.5 102.7 102.0 101.2 1 
lo:).3 105.0 102~ 7._.9~JLI.l~1.5 102.0 104. e 105.~_~ __ ' __ " .. _"' ____ '_h _______________ . ______ , 
199.5 103.8 101.8 102.3 103.0 103.7 104.5 110.2 
~99. 0 102.8 102.7 103 •. 3 103.2._ 103.5 106 .Q_ll1_~ __ . ______ ._~ _______ -- .. _. --- .. --------.-i 
;99.0 102.5 100.5 102.0 102.8 102.3 104.2 10e.8t. 
97 •. IL _1.Q2...~ 99 ~o.. 1_OO_..JL1.O~1.O.2.JL1.Q.3 ___ • O""--'11t...!0£..!o8L11 ........ 0'---__________________ ~ 

'96.8 98.5 97.7 98.8 101.0 101.5 101.8 106.8 1 

~ ~'!~ 98 .J~_9.~ __ ~._~8_._2 .10 l._~.-1Ql~5_l.QJ!~2 __ 10_4. -=-7 ________ _ 

96.0 95.1 96.4 97.1 99.7 100.2 q9.9 102.9 
9 5.~ __ ~6~Q_~~.-!_9 _ 9l._a. __ 99.Ll01.(L __ 99'L~_j.j).2 .4 ____ _ 

:93.9 94.9 94.2 95.7 97.9 98.5 95.7 99.5 
~ .2.!,~CJ.~. 4 94.0 95.4 9 7 ~.9ft.L.L-!l5.£.. ..... ..:...7 _9.L.7~. ~5 ______________________ ~ 
90.2 91.7 92.1 93.7 96.7 97.2 94.7 95.4 

, 8 9. 7 90 • 1 9 1 • 1 93 .•. 2 _ 95 • 6 95 • 1 93 • 1 94 • 6 
:13-8.689-:6-89~6"" 92.394.6 93~9'"' <n.:f-9Z-:"3-· 
__ 8.~. L. ~9. 8 __ ~_9. ~_91._ 6. _93.3 93.6 91. ~ _ ~ l!. <!. _. _ ' ___ '_' _______ . _______ -___ .' ________ .. _ "" 

91.5 81.5 88.3 ~0.3 92.3 92.0 89.1 90.8 
_8.9. L._ 86. 0 __ • .8.6---!t ___ .a.a.J_9Jt..L_9.j)Il.~0'___..!o!.8_L7.L_1l 4~_9~Ou.u.O'--_. _________________ __"! 

~8.6 89.3 87.3 88.0 90.3 ~9.8 88.6 90.0 
__ 84. ~.~3 ____ ~ __ 8 ~.!.~ . "6_._~.. 8a~_~ __ 87 ._~ ___ J~4~6_~.ft~ ___ . __ .~ __________ _ 

86.2 84.1 83.8 86.0 81.1 86.1 83.1 87.3 
: 89.3 87.3 85.1 86.1 85.9 85.3 82.9 86.8~ ______________________________ ~ 
-86.'5--8j.882~q-84. 8 83 .i-·- 83-:-a·A'O.9 85-.4 
_8..7.6. ___ 83 ...... 4. __ a2 ... 9.. _8.4.2 82 Il 5 8.3....iL-8~O...,.L.;4:L.--'e_'_'4:J;.J.L...7'---_-.,.-______________ ~ ___ -; 

86.7 83.4 82.1 83.5 80.5 82.2 80.0 84.2 
_8 5.1a2~O ____ 8.1._. t. 81,~1, }8._3_80!O .17 .. 9._ ,~~ .•. J _____________ _ 
: 82.8 79.8 79.4 80.2 78.3 19.3 77.2 82.6 
~8_Q.a .eO!~ __ .80.-3., _ 80~_~ 80 ._~. ,80. 3 ___ 8Q._~ __ .a2 • .l __ _ 

80.2 84.7 84.7 84.7 84.7 84.7 84.1 84.4 

-_._- -.--.-------

~----. -.- ,'--'" ---------

L 

------

- ... -..:.........:,:-

1 
j 

1 



_______ ._--, ___ i~ __ ~¥------~.~--~.~.~·~.e~iNa.5~,~,~sa~h5.,~C~=p==B@~~ •• ~,~ 
··-·----·~c~_ . 1 

1 
1 

__ S-P.L!--~l~OSSl~_SS_D~_TA ~I~~JLO~FOJ]_T_R_AQ~U~S~ _________ _ 
; . 

") ORIGINAL PAGE IS 
Of pOOR QUALITY 

OCSEE aTM ENG~IN~E __________________________________ ~1 

j -----.-.------- ---. ; 
'_. -.-------- ' . .f'J\'lLsvpDRe_SSEO_.!;."!GIN_~ __________________ .. ----1 

ENGINE WITH TAKEOFF FlA .. P~S~ ________________________ ~. 
I 

~E4DING ~U~RERS = 106 107 1 -, 108 ~ __ . __ .... _ ...... ____ . 

___ '_" __ ' ._ .. _______ . ___ CONF IGtJR~TION NO - 214 ____ ._ i 1 
i __ ~ __________ '_'" TEMPERAIURf.: 38.0 F R EL.ArI~~_ti!JltL-'U.TY~~ .. ,9L.CLf!t. __ . ___ _ 

L JitJIIZI14.V-Itb£1I" . BOO!LJilCBQJ)HP~I;S. ~_ LO.s..slE_~Q~J:~ ____ . ___ . 

) 

) .-- .... 

') .----

) 

) 

OAS!'l 

i 
-1 

I 



I 
~ tL---------------------------------------------------------------------- C 

me ___ . ______ .. ~._._._ .. _. 
i 

tSP-EEQ~ .. 3 38.8 __ ~.erL ... _ . PE~.CE~T_.5.J?eEO~__'9.D.. ..... O<L___.:..~_=~!{LZ ~ ?I 
~~-t:UJ1UjUTY _~ __ .~O""~ __ . ___ _"B~~I..!:!Rc!.!.".::!.~ .... ETLJE;J:R~=__'_2 92J.u:2;.!"1"l-JJINLlHn;G!....-.,,jX.!L~!:..CM_'/-~ • .!!6~~~~~--___ _ 
t r .--.~-.~--.--.-~"'~~-~---- --'"' .. *" -~- ~.---'------ -

--- .. _-_ ... -... - .. 

___ .d_· ____ • __ _ 
.- --_._.-._-----

I 
1 

.-~.-----.--.-------------------

---------.. - --

. -... -~.- .--- --~-------"-_._----------------- .-.. ,._- _._---

- ... ----------

--_ ... __ ._------ .".-.------_. -------- ...... . 

---- -. --.-- .... --....• ---_ .. __ ._-_. -------;-------- --- ._-----_ •.. -----

--------.. -.------------------------~-----------.-.. '-

1¢-
'1 , 

------".~ ---' j 
f 



---~'----~_;r_?I!,_-~-...,.....,..,_*. __ iWtt.~'!"' __ """A' __ ''''A ,~~e "" iiiil!!'<il'.Uiiicl7J, ~ii! '*1 
-:t ~.-;:-:~~-:-''':'~ -,.~. " .--~.-~~~--~- t ..--.~~ ... ~~",~~,_ •.• ~.' _~ 1 

\--------------------------------------------------------------------------~1 

I • Q~TA OF 1021. SUBSET NO. 14. READINGS 106 107 108 

QCSEE OTW ENGINE 
: __________ ~s~n~-O~E~J~NuL~~E~T ________________ ~ ________________________________________ ~ 

FULL Y SUPPRESS ED ENG INE 
ENGINE,WITHTAKEOfF FLAPS 

I~IG'NA\' PAGE": . 
. Of jiOOR au'" . 

-, 
-----------------n',.;z..;~y.:-:,o:--v.-UtG---",.---~ 0 A T A AT 101).0 FT R A 0 IUS WIT H NO AT~ OS PHER Ij 

____ ... ____ .. __ lfOR ~Q~efL_ANO DIJ~ECI.lVITY CO",-.p.uT-All 

lOS S l E S S A R RAY 

~~t::r C~~ 1'11c-~/?#0I.J~ 1 
--,i----A-N-G-l-~-~ 60. 90.- I 
'1 _--1 ________ . ------------- . i .••. -----" 

COMPUTED nASPl 115.3 119.3 i 

BAND FREQUE~CY ~ 
1 25 lQ3.9 lQ9u.2~ ______________________________________________ ~j 

!:g m:~ m~}d- ._H .. ---- .. ---- -. 1 
____ o ••• 5_ ,63 1 03.~ 109!_4 .. ___ _______ __ . ____ ._ _ j 

6 eo 101.5 10f..9·--·--------1 .. 
·<>-·-·~t---·-·}~; .. · "--ig~·:: .. ~gf.·""'·~'-----

) _____ ..::.;.9 ____ 1(,9 .98.4 lQ.Q..1.. 
10 200 95.7 98.4 
11 250 94.7 98.6 ) .--- i2----3·15-·-----~9-5. 2--98:6--- - 1 

_ .. ____ -,J.;3 ___ '-'t.!1Q 95.6 9a,u.L!7 ____ ...;..... _____________ =--_____________ ~J 
14 500 q4.3 97.9 1 

._~_.J_5 __ .~_6.3()_. ______ 93.~3~. _q~_~<L_ ."~ .. " __ -____ .. __ . _________ ..... -_J 

------ ------.--------

16 ROO 93.5 95.8 , 
17 1000 91.8 94.! __ . , ______ . 1 
~,f_· .. i!,~g __ .f ;~.:.~ _ .~.i.:L ___ . _______ "·--o.,-_-_-~-----.. ·- ------ . ----.. -0-.. '] 

20 2000 9~.3 90.1 I 
'L~ __ 2.1. .. _. _~C;.QO ~8.8 9_Q~' ___ . ___ - ... _____ ... ____ . __ .. _________ ... __ .J 

22 3150 91.6 89.5 1 

____ 23 4'1)0 90.1 86.6 __ ~_______ j 
) i4----·5~Q()-----... 9d~9--B-8.-1 --- ~ 

~_._ .. ~~ __ ._~.~.Q_Q. __ .Jle'!JL._~8.!!.. • ..!_7 ...... , ______________________________ ___;j 
26 8000 88.3 .83.4 1 
27 10(')00 86.1 83.5 I 
~: I!~gg'-'- :Z:'!" :~:!- ._ ... _- ---"-" ..... ----.-.. - ---.-----,--. --, -1 

-- _.-.----- ---- .---.--- ....... ------------------------~- i 

.J 
li 

--_ .. --.---. -.. ---."-----------.-------~.~------------------_1 

______________ =~aw 
, _.--------' ...... _----

--_·-·_--rOLD.OU~·FlWrIB I 

--- ._----_._------_.- ------.... --.---'l
J 
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____ ~ __ . ~~~~-- --__ --.-sr&:'...-------·--. :i1li .... iiliUO __ · .... ;-$iiiii~iOO~~_ .... ;;va:i:Iilii!il.~_i1'.i'iI1lMlilia;~iii;;.s_:II!l2mZL_, 

a 

SSlESS A R RAY 

~ADIUS WITH NO AT~OSPHERIC ATTENU~TION 

CONFIGURATION NO 214 
SPEED : 3388. RPM 
PERCENT SPEED = 90.0 

~_AND. DtRECUVITY CO_~PUTA.TlQ~S_L. _______________________ _ 

, 

-.,~----------------, 

-. ---- --- ----.. --------------------------------------

-.--~------------------------~----------------------------------------------

c--__ .L. ___________________________________________ _ 

---.--~----------------------------------------------

I---' 
a) 

~-----~-------------------------------------~~----- ,~ 

~~ ________________________ ~~ ____ ~JQ~L~Do~V~~·~~~.~.~~-.--------------r3 

"-~'--- --_._-----'-

1 
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i 
I 
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l~~ __________________________________________________________________________ ~~ 

~! 
l OAYA OF 1021. SUBSET NO. 14. 

ii '"\ 
READ! NGS 10.6 107 108 

; 

I 
:1 
;1 

! 

! 

:1 

SIX DECIBELS HAVE BEEN SURTBACTED FROM THE ORIGINAL DATA. 
'\ _____ --'IIQ""'C-"'S"=E"""E---"'O'--'T-"W"--E"'-!N .... G'-JlI",!",!N ... E _______________________________ _,__----,; 

SDOF INLET l,. 

__________ ~F~U~l~l~Y~SUPPR~E~O~E~N~G~i"'-!N~E ________________________________ ' ___________ ~ 
) ENGINE WITH TAKEOFF FLAPS 

7QL-_8Q ____ 9Jl~_lOO. 11~~,1.2JJ 

__ ~ .. 3~~N]l, FREQ.UENL'L ________ '___ __' 
1 25 90.8 95.3 95.0 97.7 101.3 99.7 101.0 102.0 101.5 103.5 101~ 

'; ,?, _ ,, ____ ~ 2, ,,__ _~~,~ 1 ~" 9,9. L, 29 • .L.IQ Q.Jt_~l Q~_.,L1J 2 • 2J.Q Z~~..J Q 3.!JL 1 03. 2 104 • Q 104 § 

_, __ !: ___ ' _;g _~;::;~ ~~_i:,; __ ~g~: g_~g~: ~ig:: ~ ~ig,~: g ig~;t~g,~:;,jg::~ Jg~:~ ~g~j 
) 5: 63 98.0 100.0 101.2 100.3 100.8 101.2 101.1 102.3 103.S 104.210-SJ 
___ ~" ~~ 98.8' 98.0 98.7 96.L1QO. ~ __ lOO..& 1 00.8 100. LlJt2.3 105.3 lO.3...t 

7 100 99.3 95.0 93.2 95.8 99.0 98.3 99.3 99.7 101.3 102.7 102~ 
) 81 125 98.~,_J~..Q..._25, .. 2,,~7.L 98.5 98.2 98.5 __ 98 .. 3101_~~LJ()~~.~:t~lQ3~ 

91 160 95.9 93.0 95.0 95.5 97.7 97.4 96.9 97.9 99,4 102.9 102~ 
, __ .1_0,- ~,j)~') ____ .9~ .. L~_9!t ... '_,~,4 • .2.~,9~_.L 9'5..!.,9_-.2§!._2_~~~.J_~._98.0 ,_,~_9~,_lQ~ .. -,! lQ~ 
) It 250 89.9 91.5 91.2 92.0 94.9 95~5 94.9 95.5 98.0 100.2 100~ 

_ .. ~ __ ~lZ 3,15__ 89 L l._.9Jt.L- 89.9 2.~_ 94. 9 9~.!L-.2h7 95. 9 !il...z..._l.O_Q~lO.O.tJ 
13 400 88.2 88.2 89.1 91.6 92.6 92.6 92~1 93.1 95.2 98.7 991 

, _____ 1~ __ 5(~Q.._, ___ 81_.~~_,~1 .• ,1 _~9.,1 , 9.0_~,7,~ __ 92 • .l_..2..l!..1 ~,,~1_!-9. _<!~~._L _9.~._2 ~~ ,,98 .L,_9~~ 
15 630 96.9 86.6 89.4 89.6 90.4 90.9 91.9 91.9 93.9 97.3 97. 
~,~,,____ 800 , 8S. 5 86.4 87.9 , 8e .~., 90~!~L, __ 9Q..~~ _.9.0.~_9,l, __ ~ __ ~9~~._~,_9~~4_.9_~ 

) 17 1000 88.2 86.0 96.5 88.0 89.1 89.8 89.1 90.0 92.3 94.5 93~ 
11.8;,_,. ~,~'5Q ____ ,_9., .. ~_ .. 81,4 8...L!L . .M.L_e~..LL"Jt8.A.L_8.1.t...5_8..e_.4 90.4 92...!t 92~ 
i19 1600 97.3 93.1 93.5 91.3 92.5 90~0 88.5 88.6 90.5 92.6 91. 

) :20, 20()L ___ 8a.L_85.~_ 86.2 85.6 86.4 86.185,.6 86.3 ~8~~..Q.4 89~ 
21 2500 91.2 87.8 81.8 86.8 86.5 86.1 84.8 85.8 87.6 89.5 88~ 
22 3150 95.8 92.3 92.3 90.5 88.6 89.1 85.8 85.9 87.3 87.3 86J 

)-----23-, -"~-4o('-6-'---'q2'~4- 88~8'--88~8- 87.8-' 86.3-85;9~--a3~6·-- 83~-q-85.'8'--85:3'-~'-85l 

_____ 14 50Q~_~,_...9..~.!-~ Jt9~89..1 88.6 e~.S 85.983.~_~3.5 85.0 8.3_!~~ 
2S 6300 92.0 89.2 89.1 81.8 86.0 84.5 82.5 82.3 84.0 81.4 83~ 

__ ,, __ 2~:_~ 8JOg 190. •. 5, ~7 til_ 8, 6.~L Jt~.·L_" 83_~~'t,_ 8.? !,~,~, ,,19 .,9 __ ,~ 8Q_.,~, ___ ~l ~3 __ ~.J'9_1t~? .c,.J3J.j 

_._~~ __ ,t~~gg~ ______ ~;:~ _.:.~ :_:~~~:; ", ~~::_,:,~,:~~~;;--;~:! __ ~~:_r __ ~g~~ __ ~~:;~J~ 
29 L6000 86.1 82.2 83.4 80.2 84.1 84.7 84.1 84.7 84.7 84.1 8~ 

-----.. ----- ~ 

---'-.-----.,---~,-,- ----.-.~~,--.---

-------

"'-- '-'--"--- .,--.,--,,,,-, .. _--,--,------,-, ._." -----,~- "--"---'" """, ------.----------

- - - - . 
-----~" -----~.----'".----- .:...- .. ~ 
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-- ---~·-~~-...,;;;I;ii-'''''''~8IiIiIii1ilOi·'''''-~'''''~''''''''. , ..... , _: ... ~w"""''if{ .... ;w, .... 1.~_ ...... lMirn ... PJi,...HIi""' __ "" .... 0f_ ....... r-·""'Iiiil'il •. '¥W!ii!ll!1iJii4 -'."'iiQ..-:rli B:I'.'I;IIfiil#IEllIZ~;;r!Si!llll, ~h:;: •• ''I!II~_ .. 
"' ., .• ""~~...,~"\~ .. ·_ ... til ______ ., __ ~_ ... _"Iil .. _ ... _£ ,,_ .~. _! ", _ .... _~ 

• 

~ 

.RO~ THE ORIGINAL DATA. 
l ,. 

~ 

CONFIGURATION NO 214 
SPEED = 3388. RPM 
PERCENT SPEED = 90.0 

0 __ 5 S l E S_ S,"-_-=A R R '=A'---'-Y _________________ ~ __ -;--______ _ 
t 
r 

i 
1 

j 

~'. RADJJlL!tJ~~Q ATMOS..e.HE.Bl.c~_ATn:N..U~A:L!T_"'I-"'O'-!..lN'__ ____ , ___ ....,...__ ....... =__,__-----______ ._,~ 
~ AND OIRECTIVITY COMPUTATIONS) ORIGINAL PAGE IS 

OF POOR QUAUTy 

1 

1 

'8 0 _____ 9Jl~__.LOJl __ 1.1~ .. 1 ___ 2'-"'0'-"-._-.al'-"'3~O'_"._ ...... 1'_"'8"""0'-Z. ________________________ _ 

--"'--------
ll.O 102.0 101.5 103.5 101.8 103.8 99.5 
tZL3_1QJ~_a 103.2 104.0, 104.~.105.~,.l06~8 __ .--_____ _ 
'2.3 101.8 104.0 106.0 106.3 106.0 111.5 
12 ._~_ JQ!t_.2_l 04,. 0_lO~.JL.l.21~~97. 5 11...,,3~ • ....,3=__----------------------
11.7 102.3 103.5 104.2 105.7 107.0 112.5 
IO.~pO.7 lOl.3 10~~.~10~3~.5~"1~0~6~.~0~I~Q~9~.~8~ ________________________________________ __ 
19.399.7 101.3 102.7 102.3 104.5 1:)7.8 
~. ~ 5 ,._.9J~. 3 10 1 ~8 .. 1.02."L lQ3.!iJg~.!...2_~Jl=_1-=-. -=:-3 _________________ _ 
~.9 91.9 99.4 102.9 102.0 100.9 105.7 
i6 .• 1 98.0 . .9_9_dJ_Q.~_. 7._103. 5 lOQ~j_O._'_4_=._=5 _________________ . ____ _ 
14 • 9 95 • 5 98 • 0 100. 2 100. 7 97. 2 10 1 • 4 
i4. 7 95. 9 21.....z.._l..(t~ l.QQ ..... 2r.__9L.7w.1L.!6"--_9t....<9u.u.6"--_-,..-_______________________________ _ 
~~7 93.7 95.2 98.1 99.7 96.6 97.2 
11 ~9 __ 9.2 .•. 1_. _9.~.,2 .. 98 ".t __ 98!.l __ .95.J_~~.-"'-1 __ ~ __________ , --------_._---.. ' 

11.9 91.9 93.9 91.3 97.1 93.'3 94.4 
10 ._9 __ 9.t~ __ .9~_._~_9.~..! 4. __ .9_~~ ~ __ <!1.J:.,-_~~~8 ______________________ _ 
~.1 90.0 92.3 94.5 93.8 90.6 92.5 
~L5 __ ae..4 90.4 9~~~2~._2 __ ~89~.1L.!0~~9~2~.~Q~ ________________________________________ _ 
18.588.690.592.691.190.091.1 
[5.6 86.3 ~~~~~ •. ~4_~8~9~.~1~~8~6~.~6~~8~9~.~8~ ____________________________________ __ 
~.8 85.8 81.6 89.5 88.1 84.8 88.8 
r5 ~~ __ ~5. 9 . _.~I~.L ~1 !_~~.~. 9 81t. 1 87~._=_9---'---------
13 • 6 83. 9 85 • 8 85 • 3 8 5 • 4 82 • 4 87 • ') 
:3 .4 '13. 5 85.0 83 .,,...,.8'---~8'_'4'_"'.'_'4'__~R'_"1..,..-"5'___""q'_"6uo._"Q'__ _____________________ _ 
12.5 82.3 84.0 81.4 83.5 80.1 85.7 
~9. 9 :8Q~.~ _'_ 81.3_ .. ]9.Z ... ~1_~~._1.~!_8_ .. 8~ . .!.~8--+--------------------
~.1 78.7 80.5 19.8 80.5 17.9 a3.9 
!O .~_!' 0.3 80.2 80.3 80.981). 4 8_2~.=-9:____-------
~.7 ~4.7 84.1 84.7 84.1 84.7 84.4 
! 
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i 
1 
j 

1 

I 
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I 
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t 
I , 

- .. ~ ___ ._.~03_---- ,--.----.---------________ ~ 
mj 

l 

'\l ! 

~~ --------.-------------------------------------- J 
~" ..• : ._~~_:.:.~ --:-~~-.~:-:.: -._. -- - __ "~;'.Z . 



~.:-' ! ...... ~. . ........ ~--,,--- ~_"~~,~ ~ .,~,~~~~~~~::w,.;.:::.~~:~= .. 
i . !"-' •• ,!.tt':'~ -"""i"-~., .• , 

~ ) & . 

f --------~------------------------------------------------------------------------~ 
~ .. . c5f't- lOSSlESS DATA At 100 FOOT BAOIU..-S_______________ I 

" -il 
QCSEE PIN ENGINE 

'\ ---------- ________ ~S~O~OE_I~lE~TL_ ____________ _ 

FULLY SU P PR.~S_ er.t .ftlGJNE ___ . ____________ -----, 

ENGINE WITH TAKEOFF FLAPS 

... _____________ ~R EAf) ING t':IJ,I~ B E"-P""'S __ = __ ---=-1 O=9~---'1~1'"-4!.._____'1"_"1'_"5~ ___ _ 

i 
C ONFIGIJRAI t(,.~ .t'lQ ... =:. .. _21't ______ ~p_e E D __ .=_...352.2LJ:~ p~L_._ _ ___ i 

_ .. _____ .. ____ ... __ ._ IE'1PJR.ATURE = _)9,_0 F P..t~LAlIY~ HUMIDITY = 88.0 PC I 
') _S2~r.p.~£ BPO~. MlCR!'l.PH.ONES - lO$_S.LEs.L.D~JL __ ._ ....... _,,' ____ _ 

MlC 11 lL .. __ .l_L . .. 16 11 ,1_8 ______ . ___ . 
) 

--~---
R o. 17. 31. 43. 54. 

. ___ . ____ ..T HE T A., 6'» .s 90. 90. qO •.. qO. 9Q •. __ . -- '. -- ---- . . 

__ l . ____ .. ___ tQ6~._ qe.
o 

_~l!. .. __ 8~! __ .. 81. __ . 

i 

I 
,~ 
I 

__ .-;D:;..;I:-S,"-T. AN~J ql. 85. A 2. 83. ,86. ~ 
_ .. _._._~!!~.~ ____ Q!. __ .JJ.!.... ... 2~. __ .. Ih._39. ___ . ",_, __ , ___ ._. __ . ______ . ___ .. _ .. _____ ' 

I 

---------.--; 
j 

) 

) 

l,e.," ..04SPC --.--~-fOf~" . (01 ;Yfo9; 1110~·Ol13. 3 

-.'iil'-';- 'iiiiiill'"'~~"--""..k_"""" '" .... '" .:::::.,.,_:~"',"-'" .... ,_~'"';....:" ....:.:...,; ;~._,.'..;"':'.: " 



_. . .~~-,.~,~:,~. n~~.~~~~'.: ______ .~ .. ~ .. F~ ___ ------~:=~.'~:'.==--;, '~t 
"_"*.,<?~"'" ~-''':!!<'O"~''''~''''.-''.'""'!4' .· .... t;·.t~': ,:"",,,,,,,.,, Hi, C'~._ .. 

'. 1 

~ 
~ 
~---------------------------------------------O-R~IG~IN~A~~--PA~G~E~IS~--------------
t OF POOR QUALITY 

! 
~15 
1 
fSP-E~D = 3~22!...~1tP~ __ _ PERCENT SP ~"-,=Ec.=O __ ~95,,,-,.,,-,,0'-----L.&-WC-.!'!!:.lK~_-=-Z.IJ"w...!!!:::. __ ~ ___ _ 
f 

tE HUM'IOITY = 88.0 PC BlROMETER a 29.2Q IN HG ~, .?'Z 

-.----.. , -, .. ----------.-------------------------

--_ .. _----.--------------------

---._-",._-

r-'- - .-. ~ ... '-"-" _.---.. _- ----.-------------------

. ... -.. __ ..•. _ .. --------------------_._----- ...... 
en ---- ----_._._._ .. -_._------------- '\,) 

$.;J~ 7'5'" w 
~--------·----------------------------------------------------~~~-------cn 
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I 
l 
i 
j 
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I 
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; 

I 
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~ 
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) 

1 
OCSEE OTW r-~GINE 

_____ ~SO~O.E_LrtLE,...!_T _______ _ 
FUllY SUPPRESSED ENGINE 

_____ EHGLNf.... .. WLTfi...lAKfOff_ .FlAPS., __ _ 
,', .. ,--,------

LOS S L E 5 S A R RAY 

Fi-/~1/1I'A.r'J..bi.:" OiTA AT·-io'o.o -FT-RAOius WITH NO iTMOSPHERj 
- ______ ._ " _ ' _ "'_ ' ____ 1£O.B. POw~'L_AN.OQIRECIIVlrY COMPUl~ 

! ;J..J6/1J1:' eKN~ M /C/24'p/laNi!f':r . 1 
_ .. _ .. ' .. _ .. _ .... ____ ---, "--'- _., __ . ____________ ---ii 

C} o. I 
; 

COMPUTED OASPL 115.9 118.8 
---_ .. _--------. 

I 
_." __ ~ ____ ... __ ,_, __ .. , ___ , ___ ._. ___ ~J 

1 

l 

)---_ .... _ .. --"" '-"-.'''' 
) 

________ F_O_~~~!~.I 



[
' .. ' ... ~-.- .. . --.~M415:O_~._. ~-·~""'-~-----... -r.--"'_i-~~r~;!JIl!'\l".' "'==, 

.>"----~-.-..... . . = '"1 "; I < 

~ t-jl I5. 
~ 
~ ... 

! 
L---_ .. --- ------.--

[ 
~OSSlESS 
i· 

A R RAY 
:...---~-.. -- <-----_._--_._--

CONFIGURATION NO 
Sl!.Ef.tL~!_35ZZ. RP'4 
PERCENT SPEED • 

214 
>~.-"----------

95.0 

FT R~DIUS WITH NO ATMOSPHERIC ATTENUATION 
~E~~_DlI!KIlU~YCQ~UUlro~N~S~)_'~ _____________________ ~ 
~ ~ 
t 

"--_._----._------------------------------------
I 

L .. H ••• ,,_ •• __ • ____ --_ 

[ 

, .. __ ._._--

r . __ .... - ...... _--- .............. -'--'--- . __ .... _._-_._--

---'-'--- .. -------

-----_._-" .•.. _----------------------------------

:- ~~-.--.--~--.~-- .-.-" .... --.----.............. ----~ 

----.. -------..... - .... -----

_ ........... ---------

-------_ .. -_ ... _-------------

-------... --... ,. __ ..... - ._-_._--------- '---
_dL~~ ________________________________________ __ 

1 
! 

I 

i 

t 

1 

~ 

I 

j 
1 
1 
1 

I 
J 

1 

I 
1 

I01JtoU:I: lMiii %.:,1 
~ ___ ~ ___ :Jj 

I 

.. i1I!I!lfl:~..m;;i;;i;;;;;~~!O!l; .. ~:BliliOiiil· i!l1j',:,:' •• ... !!!'JIi.~;.,._n" • ..".;.;;,;,""~.:....".:..;, ....... ;.:~.c;.;,.;.:;:" L ... .;;~. -.~::;:"~"~:::.:.:".;;'7.:;.; .• : :::;,:;;;-::~~.2;";.~;7~-:-: •• -.~,:.·:_' •. -r. ,"-?,r'"' . .,..,...... "':':" •• -:-., ",,":.~ .• -~ ........ :~ ... rfi. d::r-. ''''''.'.''"': .• ;;.",!~-. -:-,."~.,,.J 



l~ ...... e.-.... -.~'c .. ~,.~~~ .. ~·-"'-- - '44 4 ~~~~C'"'~=~_'.~_'._W.'!,";:U"~*"'.'. " '. 
:r~,,~re;--_", . . 1 

------------~------------------~------------------------------------- 4 

I 
_...!..O _' .~QA!:!..T!...!~~O='-!F~1'-"O,....2w.7-.W.-~S UB_SK .. ~O,u.,"--_-L7JL5 ...... ---,R-,-,E~A~Dl~N~G,-"S,--___ l 0",-. 9,,-__ 1~J.l_5.L __________ ~~ , ~ 

j 

SIX OECIBElS HAVE BEEN SUATR~CTED FROM THE ORIGINAL DATA. 1 
_____ ~~~g~E 1~~~Tf.tiG.1N!..1 .... E--_--_----------_ --.------._- ·.-------l 
_--,-___ ,ElllLY... SUP..PR ES S EIL,.EN.G INE ,. _____ . _______ _ 

, ENGINE WITH TAKEOFF FLAPS r !; 

i: )~ • __ . ___ ....... _.,, __ '. :-.-_ .. __ . __ .-----. _" __ '" SPL.",LO S.S~LS~ __ LB_B_!LYJ, 

f£-Y4.VIf7!.~D~TA._Al.J_Q_Q~O._ET .. R~OIUS. WIT .... NO ATMOSPHeR~ 
(FOR, POWER AND OIRE~TIVtTY COMPUTAl 

ORIGINAL PAGE IS 
Of POOR QUALlT-Y---·-

---------.- -----... ' ._.----- .. ---.... ----.. -- -_._._--" ..... _-----_._--

_--!!.COMPUTED 04 $Pl .lQ9.!-l. 11 o. 't 11 Q .. 2." ;L1J)_t!Ll.ll..O 1...Lh.8..._Jl_2~(L 113_~'t .1_1~_!'~ 11 7~ 1 117 ~ 
) 
, __ , ___ .. ".ANQ. FRI;QtJENt.L., __ .... __ ... ___ _ ____ ..... __ ,_ .... _ , __ . ____ . .. ___ ... _.____ '; 

1 25 93.2 98.2 98.5 97.8 99.0 100.7 100.3 102.2 101.7 104.5 103~ 
I ~:~~_. ____ .. ___ ~~2~_~ 32 92.,"! q~.5 101.8 lOl~2 101.5 l~?~._~ 102.1103.0 104.3 101.8 l05~ 

3 40 96~7 1~~.7 114.0 1J2.3 103.0 103.0 102.8 102.8 103.7 107.2 107~ 
_. __ . __ 4 .. , : 50 _ .100.8 103.8 10~.~ 101 .• 8 101.8.102.2_ lQ~.O 105",Q 107.2 108.2 106~ 

5 63 101.2 102.1 101.8 101.7 100.8 101.1 103.8 104.5 106.3 105.8 ig;J 
.. 6 ... .110 lQ.l~.lQl .... 5 99.() 98.3 92.d....l..Ql .•. .2..._1'O'h7 .. J..Q.~JJL 106.2 106.8 

/' ) .. _~~ ____ ... L~~ ___ .. l~~:g_ 1~~:~ ~~:~ ~;:~ .. _. :::~_lg,~:~ ~gg;!~g~;_~. ~g!:!. ~g;_:~_t~:: 
9 160 96.7 9~.4 97.0 97.4 97.9 9~.9 98.7 100.5 101.1 104.4 104~ 

___ l9 ___ ,_,_",.~go 94.1. 96.2 _ 96.Q_96.~2_. 96._? __ 98~Q,_, ~1.9 99 •. g lQl._~, 104.5 105. 
) 11 250 90.7 94.0 93.4 94.5 95.7 97.2 96.9 97.4 99.0 ioi~7-i63~ 
___ 1_Z--___ 11' ___ e. 2 t. 9~92_t.L_..'Ll .• ~.9_ 4 .L-9. ' .. t.L .. 96 .•. 6... _.9.6." 2. __ !HL ... LLOO .1 lQZ. 4 10211 

13 400 88.9 91.6 91.9 93.6 92.9 94.4 95.4 96.1 98.2 101.7 102J 
) ____ 14 ___ . ____ ?!Jp. __ . 88~.6 89.7 _ 91.6. 9.1.9. 93_._~_9)!...6_ 9~.!6 __ .9~!1 __ <!7~1 .. 100~l_0~ 

15 630 86.9 ae.3 91.1 90.9 91.1 92.8 93.1 94.1 96.3 99.6 98~ 
___ .. J~ ____ 8/)0 85.5 88.0 90.5 91.3 91.5 92.8 93.0 94.0 95.6 98.1 9RJ. 

) 17 1010 85.0 86.8 88.1 89.5 9/).8 91.2 91.7 92.3 95.0 96.7 -9~~ 
~. ___ lJL...., __ ,.12..5_L_,_ .. _8lh,CL. __ 85.. •. ~ _ a1L!t 87.5 .8B..L-.8..9 .. D-..90. Q._..9.1. .. Q........93 .2 _.9.5.0 94~ 

19 1600 88.6 89.1 87.8 90.0 87.5 88.3 88.1 90.1 92.5 94.1 93~ 
) ___ ... ~L_,2Q.OQ . 82! 4 _ a3 !.~_....a2!!1_.8~_.~_. _ 8.6 .1..8 6.9 __ 67 ,,3 ~.a~ 9_. 91_!!~~._ 9?~~_...9Z~ 

21 25~0 81.6 82.0 83.8 84.0 84.5 85.5 86.0 87.6 90.0 91.8 90~ 
22 ._.3~1._~Q. .. _ .. _. 83.5._ 82.~._ .. 83o~ ___ 83.~~ .... 84 •. Q_,e5!_1 __ 85.Q.....~u~j). 88,,8 .. 89 •. 'l . ...e~ 
23 4000 81.5 80.6 81.5 82.3 A2.5 84.0 83.A 85.3 87.8 87.8 87~ 
24_ ... ,50J)j) __ .81.,4_ ,. 8Q~LJn~.8.1.6 al....JL...B2.1_.~e.2.L9._M~. 86.7 86.2 86~ 
25 6300 79.5 79.7 80.1 81.0 8/).9 81.2 81.8 83.0 85.9 83.7 86~ 

) 26 8000 77.7 77.5 77.7 77.3 78.5 79.2 18.5 80.7 83.0 81.1 84~ 
'-----21·- --10000 76~5 ·i7;3-·i1~i-·-ii:-1--i7.-2-···77.5 77.7 79.1' 8i~4 82:0- 83 .. 1 
___ 28 ____ J.2~0(L 73 •. 8_._.,,80.6E!9,!...6. .. _8Ch~_89!~Q.~._,8Q.~ .. ~Q.~80._6__ 81.~ __ 81~ 

29 160)0 75.4 84.9 84.9 94.9 84.9 84.9 84.9 84.9 84.9 84.8 84 

FOL.D.Otrt FRAQ f 
: -- .--.. ---.----..... ----.. --..... ------ .. --_._._-,---_ .. _-_,,_.,,_._--,'-'-' .... ---.. -~---. ,---_._-_ ..... _--



,; :::; 

t FROM THE O~IGINAl DATA. 
r~'''-~-'-' 

__________ ~C~O~N~F~~IG~U~R~A~rlON NO a.~14~ __ ~----------
SPEED .z 3522.R PM 

~ 
L---~------- _________________ J~f.RC EN t SPEED =...25_~OloL_ ________ _ 
~ 
t 

\ 0 S .$ l E S S A R R A Y r= . - "'---'~~"--'-' -----------------------------------------------

lr j!AI)IU~ WITH_ ~O ATMOSPHER LC ATIENUu.lmL._--"--__ -jORlO~~I= ~~:~,~~ 
reR AND DIRE~TIvtTY COMPUTATIONS) 
L-_. ________ . 
? 
~ 
~8 O!.__ 9.0.!. .. 100 ... __ 11() ____ 12~_1'-"'3'_""0'-"._ ...... 1~8'_>o!0'_". ______________________________ _ 

--_. ~ '" -- .... ~-. ,-- -
tOO.3 102.2 101.7 104.5 103.7 102.7 105.~ 
~02.7 103.0 104.3 107,8 105.210';.3 110.3 .. _' __ " _____ .. ___ ._._. 
102.8 102.8 103.7 107.2 107.7 106.0 113.0 
[04!O 105"Q 107.2 108.2. 106.2. l08"l..l15 •. 8__ __ . ___________ .. _____ _ ----_._--
~03.8 104.5 106.3 105.8 108.5 107.7 114.7 
lo..~ ... 1....l.<L't.......Q......L06. 2 106.8 101.2 106.8 112.3 
tOO.3 101.7 103.5 105.8 105.7 104.5 110.7 
~OO~ 4 10C;>~3_ 104!~_lQ5.!.·LJQ6 •. ~JJ}?_ •. (L.1.1)9=_.~7 ________ _ 
98.7 100.5 101.7 104.4 104.9 102.5 197.2 
~t~9_ .. 99·_£_tQ1..~.JQ~_·.2...1Q5~lQ.1.J.._1..'1)7 .• _2 .. _._. ______________________ _ 
96.9 97.4 99.0 101.7 103.7 99.2 105.0 
~q~i __ ~~~~~Q~lQZ~.~4_1~0~2~.~7L-_9L9u.u2~luO~3~.~2~ ____ ~ __________________________________ __ 
95.4 96.1 98.2 101.1 102.1 91.1 100.4 
L.9~.6._9~ .• 1 ... 21..".J. 100~l.QO~.9.5 .• _L __ 19'!4 
,93.1 94.1 96.3 99.6 98.6 94.8 96.4 
~93.0 94.0 95.6 98.1. _9~.1 94~p_. 96~~_ 
;91.7 92.3 95.0 96.7 96.3 92.2 94.1 
:...90. Q._2.1 ... <L-2.3 .. --2-_.95. 0 94.9 90.5 94.0 
88.1 90.1 92.5 94.1 93.8 90.3 93.1 

------------------------.-- . 

JH.,38 a.9 .. 91.~.~ __ 9 ~ .!.L...92 ._'L_JH"L!6",--_9~1""'L!8",--__________ . _____________ ._ 
'86.0 81.6 90.0 91.8 90.5 86.0 91.1 
85.L .87!..Qu. 8&,".!L_ 89 •. C! .. _. 89. 5 84.8 90 L _5 _____ . __________ . __ .. _. ___ . _______________ . 

. 83.R 85.3 87.8 87.8 ~7.6 83.5 ~9.3 
:.s.Z

L
9 e4~._e6.1 Bb.... .... 2_~8~6 ..... .:::I4c___"'8 .... 2 ..... _"""4 _ _""8.Jo18 ..... .:::14'-______________________ _ 

81.8 83.0 85.9 83.7 86.0 82.4 87.9 
_18.5 8Q.1 8.3 .•. 0 81.1_ f3~._~_ . 12 , L86.=2 ___________ . 
77.7 19.1 82.4 82.0 83.1 19.0 87.1 
80.5 80.5 80.6 81~5 81.9 80.5 90.6 
-84-'-9'-',84'.9 ·'84:9 84.S·· 84~-i 84.9 94.9 

--------.. --'--" ..•. _-_._-_. 

~--:_.~-. d..lJt. ........ _ ._. ____________ _ -_._---_._--

, 
-' .-~----.:.-. ----------=:.~~. -'_.'-,. 

r 
~ 

b;~~ -.ij·N,i~~~"""j; .....-. ..... ; ......... ,;."._ ....... .;, _~_c.-.iio.. • ...i.o .... _. _.i"""-~~:.':..;· .•. ~: .. , ... ~ .. =: .•. ~ ...... =.,~ .• >,'.::. •. •. J -.;->,!;.-'U.r·,,··'~ .. ---.---~~ 

......... 1 

'1 
1 
I 

1 

I 
1 
I , 



I 
.... t-.... ~ , .. 

--~ --~" _4"~ ___ " , - ..... or .. -.. _':ii 11- = -Hi_ ..... " ..... __ S ¥ Ai ¥Ii ..... ..,::we:;;;;:r.., 
__ . ___ ._ ••••. _.:-:-.--:-'. _______ .••• ___ •• __ ••• _ •• ______ "n_.·_, •. _~- .. _. '11 . .. ."., "1 

j 
\ . 

J set. ll1SSlESS PAIl IT 100 FO:.;;O~T_q~A..=;.D..:.I.::.tJ::::...S __________________ ---:~ 
• 

QCSE~ OTW ENGINE 
~ 

1·\ 

I~ 
~' ', _______________ ~S~D~O~F---!.I..:..!N~l_=E-=.T ______________________ ---= 

PAGE \S FUllY SUPPRESSED ENGINE 

F~IG HJE W I TH APPPOACH Fl ~.PS 

READING NUMBERS = 117 11~ 119 

CONFIGURATION NO = 114 SPEED = 182~. QPM 

TF~PFRATU~F = 3J.O F PElATIVE HU~IDITV = ~1.0 PC 

",IC II 14 15 16 17 18 ., 
R O. 17. 31. 43. 54. 

<)0. 90. 

93. 91. 86. 81. 

DISTMIf.E 91. 85. 8 ?. 83. 86. 

1 

PE~ 

) ____ --=-P.;.;H:..:I7~~?~--..:.f)..:.·---=1-=1-=.~--=2'-=':...::.----=:;3-=1:...:.----=:;3....:.9..:.. ___ . ________________ _ 

INnE X FRFO 
1 2~. ~1.3 78.4 80.6 81.2 92.0 
2 32. 79.6 Rl.4 81.1 83.3 E2.S 
3 40. AO.5 AO~~ 80.4 R2.5 83.0 
4 50. 83.1 85.2 A~.9 A8.3 e~.8 
5 63. 83.3 P,2.4 81.6 81.5 84.5 
6 8J. cn.3 81.1 RO.l 80.0 80.8 
7 100. 80.0 79.1 78.3 79.7 e2.0 
8 125. 713.0 79. 1 77 .8 78 .9 7 q. 7 
9 160. 77.3 76.7 76.4 78.5 80.0 

10 210. 7R.8 79.7 78.3 79.5 A1.S 
11 250. 78.0 77.2 77.6 78.4 79.3 
12 315. 7~.5 74.7 74.6 76.2 76.8 
13 401. 74.7 73.4 72.6 73.7 74.7 
14 50Q. 7'.8 71.3 71.Q 72.4 72.7 
15 630. 73.9 71.8 70.3 72.1 72.7 
16 AOO. 78.9 77.8 74.6 77.2 76.4 
17 1000. 75.1 73.1 71.0 72.6 72.6 
18 1250. 74.4 72.7 70.4 11.6 71.3 

) 19 1600. 72.3 70.7 68.9 70.2 70.5 
20 2000, 69,1 ~7.~ ~~.O ~7,3 ~7.8 

21 25'0. 6P..3 67.2 6~.4 ~6.8 67.8 
22 3150. 6Q.1 66.~ 64.4 65.G 66.9 
23 4000. 69.1 61.3 64.1 66.1 ~7.4 
24 -;019. 72.4 69.2 65.2 67.3 68.5 
25 6310. 76.9 74.6 69.9 72.2 72.8 
26 8000. 75.1 74.1 68.5 73.5 73.4 

·i 
1 

l 
• 

,
.• 27 10000. 76.1 73.2 65.4 70.1 70.5 I 

28 12500~ 81.0 77.3 65.1 69.9 70.4 t 
. 29 1601)0. 73.3 69.3 !:) B. 7 64.0 63.4 FOLDOUT FRAME I .~ 

l=:., O~ ~~_-----.~~~~ __ 92~ ~~. ~ ~3: ~ .~4~ "l,~.~ ~_.::~-,;:~ •. ; ..• "~~ .• W,~~~~,. "] 



c 

I HU~IOITY = ~1.0 PC 

_ ......", __ ~ __ '-""-"'"".-...... -..-I 7T$··........,.'·~'ro:U!SIi'·-IIIl'l'IilI' _aT;m'a .... iIIII'i¢R!I'l!I'ililli5.1!IIl¥&;~ri6li11iwij=dl!;l'iWili_.i\!IliUli ••• !!IIIi4CiIII!¥u::eztiiiIl!!l!ll!._ 
'........ ;_fji ... ____ -~ 9/fIIIiII , 

'i!_'ll"c~>r:~~~~_~-"'"'f ... • ....... '..-_""::ilJ~F~-·-·~.,."""','.. , ~ .,;...._ .. '1 
... , ... -----,,-- ....... ------ .... -----........... 1 

ORIGINAL PAGE IS 
OF POOR QUALITY 

i: , 
I, 
~ 
\ , 
1 
I 
I 
'), 

~ 

PERCENT SPEED 41.0 'f7J! 
BAROMETER = 29.29 IN HG ,('111 

) 

) 

I , , 

) l 
I 
1 

1 

) 

) 
'I 

I 

) I 
J 
; 
) 

) 
I 

') 

} 

) 

) 



;1 
, 

q 
J 

. 

.; , 
< 

: ! 

.1 
'I 
1 
! 

'2 

'';; 

tI 
;ti . 
: ~: 

n 
~ 

~I 
," 

._. ~- '--~'~' ___ ""'~''''':~'J~'' '"'-· .... -~ .. ~~-·'~,~_~_··._".Iiiii_Hr_~"""""'; .. oa""""lIIIl"'!iIiIII2lIll!l¥;:;aiIl •• Sli\Q!!ll!l_ S_iih!ll4_;=W_:4!lI!lZIl!; !!!II,_. 

);_ .• _.A..o.-_. -_ .• -_-_-____________________ '_' __ .. _. ~-~l 

) 

) 

) 

) 

) 

OAT a n F 1 J ? A. - S IJR SET N r • 76. REApI~GS 117 11R 119 

QC SEE fn"" Et\I GIN E 
sorE PH ~T 

.. 

FUllY SUPPRESSED ENGINE 
ENGINE WITH dPPRCACH FI ~Ps 

SPL LOS S L E S S A R RAY 

FJ-toV/rA.,./l;;ii'OATA AT 100.0 FT PdOIUS WITH ~O AT~OSPHERIC A~ 
(ErR POWER AND DIRECTIVITY CCMPUTATIONS 

ANf;l ~g, 60. <; c. 

COMPIJTE=D OASPl 1JO.0 98.3 

BAND FREQUENCY 
1 2 5 9":1,0 92,4 

2 32 92.0 oO.'J 
3 40 Rq.7 88.5 
4 50 89.9 91.0 
5 63 94.'i g~.Q l 
6 80 84.r; 84.5 t 7 1 10 84·5 84,:1 

8 1?5 79.7 80.7 
9 160 78.2 79.0 

10 2 -')0 78.2 80.4 
11 ~ 50 7A.l 7R.9 
12 315 76.2 77.9 
1 3 41Q 71i.4 77.4 
14 500 73.3 74.'"J 
Iii 630 72.4 73.9 
16 800 82.3 78.3 
17 10,)0 76.3 74.2 
18 1250 76.8 71.9 
J 9 16 '10 70,1:; 7J ,2 

20 2100 75.5 68.7 
21 251)0 77.3 6 0 .7 
22 3150 77.1 69.6 
23 4000 18.9 6A.9 
24 50 )0 80.3 68.6 
·'5 63QQ 3].7 75·3 
26 8000 ~CI.3 14.9 
21 11')1) on A6.9 71 .6 
28 12500 79.6 70.:) 
29 16000 79.~ 69.'1 

! 

i 
FOLDOUT FRAMEI 

~~4:-'_~~_-_-.. ~-_-_-···-._-~-"' .... :~·,-·~_ .... _ ....... · ......... :---....... ~~,-'.~-.. :-_.-_-.. ~,~-_:-_ .... ,:; ..... ~ .... _ ...... ~.~-: ....... ,-... -"-___ ,":'"'._.~".-c,.'":','_-__ .: •. ,, 



-~~---~'~----- .... ,.".....,. _- ~".' __ '~'_"~'-'-" ~~ __ -.r __ '-.~ . . ' .. ,. • ~."""",zgJ~~''!'''''4'~:51 
- .• -. -'.' - ••.• - - • - . . ..~ . . • . • ... . 2 "1 f.c '··. . . ~ . ~ .. 

! 

";'If' 'w,,,'-~'''r:'fP~"":'~'''ll'"''~·~r;"·__:·- ~ ~;' .. ~"': - '--'''--~~ ;~ 
• _ ..... _ > ... _, .K 

. . . & ·)1 
r~1_9 ____________________________ ~~ __ ~~~~~~ _____________ , Ii 
E...t ____________________ -->Z.~°J::_P~-.;:~Q~IG..,..:~=_R~:~~~!~~~~--....D.~.!...~.;.,.:.~-1-1-4:_=__=_--------- :')1 
~-r PE~CENT SPEEO 

SSlESS ARRAY 

~ADIUS WITH NO ATMOSPHERIC ATTENUATIO~ 
t ~NO DIRECTI VITY CO.4PUTATIONS) 

L 

clot 

._ .. ". 

:I: 41.0 

• 

"1 , 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

j 

j 
1 
I 

1 
l 

'I 

I , ; 
'1 , 

j 
J 
J 

t , t 
J 
, .. , 

FOLDOUT FIW4£ 1... .Cj 
i-
f 
-----------------.....o----------:-----------:--,.....9~ I 

1i!lL:~ .. -.. -.->...,. .... -.. ~-.... -_."""7 .••••. -,..~ .. ~ .• -_ .-.. ,.~-~ .••.•. -•• ",1._-... ~ ... --.. --.~-:-~--=,-· -:,.t-_ ............ -........ _.-........ _ ................... _~ ... -...... ........ . .... . .... :. - •.. -.. ~ '-- .~ ;'1 Ii::~ __ .. ",,~~~_-,,"';~~.~. _. _~ _._ _.,.'~ .... .;.f~.}:.':'.· .... ~:.:,,~_5;.:; •• ~~"L~.:::;-;;?;~~~;,~,,;,j>.:.:;;.C;:n±"-i';;;·d~~~l;-~~it~ 



- -~--. - - - - -- - - - ~ . ... 
I :.a. i¥J , ____________________ ~ ____________________________________________________________ ~l 

~ 
OAT! OF 110A. $!J~$ET ~'O. BEADINGS 117 11e 112 1 

• 
- , 

SIX DE~IPElS HAVE REEN SUBTRACTED FRCM THE ORIGINAL DATA. I 
··l_.--_______ Q ... Cw-LS ..... F ... E __,Q~; T ....... WD--F:...;N"""r.OL71~NE""'--__________________ ...,..... _______________________ ....;",.;....:-...-___ ----ll 

SOCF I Nl=T 1 

) 

FIILl Y ~lJPPPI=SSED ENGINE 
ENGINE WITH APPROACH FLAPS 

l 0 S S l E S S A R RAY 

Of POOR kYOYII"IlB.iflHJI!'QATA AT 100.0 FT RADIUS WITH NQ ATMOSPHERIC; 
.(FOR POWER AND nlPECTIVITY CO~PUTATI1 

Af:.!GI 54t Q. 30. 40. 5 '1. 60. 71). 80. 
l 

90. 100. 140. 150.~ 
1 , 

CnMPlITEn GASP' 113.6 9~.7 9 0 .6 97.9 97.2 04.8 53-.3 93.6 93.1 96.9 91.91 

BAN n Fp EQIIPJcy 
1 2S 
7 32 
3 40 

A4.7 84.2 91.0 88.7 
R~.Q q~.~ 89.J 97.7 
q~.~ 86.5 86.2 
q6 7 ~ 8 86 

go.s 88.5 87.0 ~~.2 
q5.3 34.R 93.7 
82.7 81.7 81.8 
g 6 84 7 8 R. 

90.5 91. el 
90.8 91.7; 

7 100 82.5 80.7 81.2 81.5 81.2 81.5 79.5 79.580.3 79.7 80.7' 
) ____ ~8 ____ _=1=2~~ __ ~q~0~.~7 __ ~79~.0~_8~1~.2~_g~1~.2~-7~8~.~5 __ 7~8=.~7~-7~8~.~9~-7~7~.~5~--7~9~.~7~--'7~6~.~9~~7~9~.~7~ 

9 160 78.0 7e.7 78.7 79.7 78.4 77.5 76.2 76.5 .71.7 75.2 16.4{ 
10 2JO P.7.2 80.5 A2.5 79.9 80.0 1~.5 18.1 18.0 19.5 81.0 19.9 ~ 

) 11 250 So.O 77.9 77.4 78.4 77.4 76.4 76.1 17.0 19.5 11.2 71.9 
12 315 74.7 7'>.1 74.7 75.4 74.9 74.4 74.2 14.2 15.2 72·.5 74.5' 
13 400 72.6 13.6 73.9 13.1 72.2 71.6 70.7 71.2 73.9 72.9 72.91 

i 
14 51Q 71.7 72.6 71,9 72.2 72.2 71.4 69.9 10.9 69.9 10.6 71.1 ~ 

15 630 73.4 73.6 73.1 72.Q 71.4 70.9 68.9 69.6 69.1 69.8 69.31 
____ ~1~6 ____ ~3~OO.~ ____ p~~~.~1~~~~6~.~6~~~~4~.~~~~8~5~.~3~__'7~g~.~0~~7~9~.~O~~7~5~.~~~~7~5~.~5~~7~3~.~3:-...-~1~1~.~1~~7~5~.~8~! 

11 1·:) on R2.5 7 0 .7 7~.7 11,5 75.0 72.8 70.7 10.3 70.2 75.0 15.3 i 
18 '250 94 • 2 81.1 80.2 77.4 75.1 72.2 68.9 69.1 1;9.1 73,7 73.9\ 
19 1600 86.8 84.8 83.7 80.5 77.1 74.8 71.3 10.3 68.8 10.7 72.0 ~ 

~ __ ~2~Q:-...-__ .2~Q~Q~9 ____ ~8~3~.~7 __ ~8~0~.~4 __ ~7~9~.~7 __ ~7~7~.4 __ ~7~5~.~O __ 7~1~.0~-=61~.0~~6=6~.9L-_6=6~.~J~~6~1~.~0~~6~1~.~B~' 
21 2500 83.3 Q3.3 81.3 79.B 76.3 72.3 61.5 66.5 66.1 66.1 67.1 
22 3150 83.2 81.7 81.2 7B.7 16.1 11.9 65.6 65.2 64.6 65.2 66.9 

) 23 40JO 84.2 82.0 80.7 -79.9 17.1 73.2 66.9 65.2 64.2 66.9 69.6 
24 "JOO 83,8 81,1 81,8 61.Q 77,8 73,6 61,8 6b,4 65.1 69.6 73.2 
25 6310 111.) 8~.9 89.7 89.3 R4.5 81.6 75.6 72.1 69.9 13.5 16.1 

} ___ ---S=.2~6 ____ .... 9~O..;;,!,l)~,., ___ ~9.,.;.5~. ,.;:.5 __ °...:..-=..2~ • ...:..7_.::..9 =..2~. 7-=-, _;.:;:..8 9~. 4-,-_8~~,-,-.. ~. -:-q ---,A~. 2=-.~1.!:--_7~6~.~2~_1~2"'-'.~g~~6"-9~. 5~-'1~J~.!!...!e~_7!....!2i:...!.!....:3y 
27 10000 P~.6 85.4 83.7 84.8 84.1 79.9 72.5 69.6 66.6 69.0 70.1 
28 125'1() P1.r; 81.6 80.'" 79.0 1R.1 73,5 67.0 65.2 65.5 72.9 13.9 
29 16000 87.1 A1.2 82.1 79.3 71.1 73.4 65.1 63.6 63.6 13.8 68.2 

~'QLOOU'£ F.1tAM& I 
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I 
1 

~CM THE OPIGINAl DATA. 
~ 

, S S L E S S A R R A Y 

RADIUS WITH NO ATMOSPHER IC ATTFNUATION 
, AND nl~ECTIVITY COfo1PUT AT IONS) 

Q. '10. 1QO. 14Q. 150. 160. 180. , 

~. 3 93.6 93.7 96.9 91.9 102.1 100.5 

i.O ~~. 2 85.2 90.5 91.8 97.2 94.0 
'. p 83.7 85.3 '10.8 en .1 96.8 92.0 
:.7 81.8 83.1 87.7 89.2 91.5 90.2 
.7 8~.0 86.1 89.0 89.8 93.3 91.7 
.0 83.5 83.9 85.8 86.2 89.7 91.2 
~. 3 6Q.l ~1.3 82.3 83.1 81.2 SCI.B 
'.5 79.5 80.3 79.7 80.7 85.0 88.0 
.9 77.5 79.7 76.9 79.7 83.7 96.0 
[.2 76.5 .77.7 75.2 16.4 81.2 84.0 
.7 78.0 19.5 81.0 79.9 82.2 84.0 
,.1 77.0 79.5 77.2 77.9 78.5 82.5 
~. 2 14,2 75·? 72',5 74·5 16,2 79,9 
1.7 11.2 73.9 12.9 72.9 76.2 78.7 
'.9 71),9 69.9 7').6 11.1 73.9 16.1 
1.9 69.6 69.1 69.8 69.3 73.6 16.4 
i .6 75.5 73.3 77.1 75.8 76.3 17.9 
,.7 70.3 70.2 15.0 75.3 73.2 75.3 
! .9 69,1 69,1 13,2 13,9 12,1 13·2 
.• 3 70.3 t8.8 70.7 72.0 11.0 71.7 , 
.0 66.9 66.0 67.0 67.8 68.1 10.2 

'.5 66.5 66.1 66.1 61.1 67.5 69.0 
i.6 65.2 t4.6 65.2 66.9 67.4 67.9 
1.9 65.2 64.2 66.Q 69.6 67.9 67.9 
'.8 66·4 65,1 69.6 13.2 1/).4 69.6 
i.6 72.1 6Q.9 73.5 76.1 74.7 73.5 
,.2 72.C; 69.5 70.8 12.3 72.0 11.7 
~. 5 6Q.6 66.6 69.0 70.1 71.2 72.3 
r.O 65.2 65.5 72.9 73.9 74.4 77.5 
i .1 63.6 63.6 73.S 68.2 73.1 73.8 

~ 

CONFIGURATION NO 114 
SPEED = 1825. RPM 
PERCENT SP§ED z 41.0 

aRla'NAl PAGE IS 
OF POOR QUALlTY 
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') 
SPL l OSSI ESS DATA AT lOa FCOI RAoUJS':";·-.. ---_---------------l 

t 
' )~ ~-

f 

• __ ------~------------------__ ~QC~S~EE~O~T .. W~E~~I~G~JN~E ________________________________ ~----
1 

saoe INI.,ET , 
~. 
-( • 
~ 
~ ') t:. , 
f~ 

F'Jll Y SUPPRF=SSED ENG JNE 

QF pOOR ,QUAL' ENGINE WITH APPRcaCH FLAPS 
I. 

~ ') 
" 

READING NUMRERS =" 120 121 122 
t, 

r ") 
CONftGtJRATlflN NO = 114 SPEED = 2991. RPM 

TEMPERATURE = 3'.Q F RELATlyE HUMIDITY - <;Z.O PC 

"ire , 14 15 16 17 18 
) 

B o. ] 7. 31. 43. 54. 

91). 90. 9Q. 90. 
• 

" THETA;)~S ") 0..,. 
Z 1.)6. 9A. (H. ~6. 81. 

!JISTANCE 91. 85. AZ. R3. 36. 

11. 22. 31. 39. PH"I,' , o. 

INOe:,( FREQ 
1 Z 5. RA •• J 92.4 9'1.3 95.2 SB.7 
? 3 2 • 9 J .3" 91. 5 95.3 94.' 57.3 
3 4:). 02.5 94.0 94.6 96.7 57.5 
4 50. 94. A 96.C 95.1 97.~ SA.3 
5 63. 94.3 <;5.5 94.3 94.3 S4. e 
6 !3 J. 93.3 95.1 94.3 94.0 S5.7 
7 100. 04.0 <;2. <; 91.6 95.1 95.1 
R J 25. 04.,) 92.9 92.8 C4.2 56·3 
9 160. 92.7 91. c; 91.8 93.7 94.8 

10 200. 92.9 92.1 <;2.9 9' ... 4 95.5 
11 251). 91.8 en.6 91.6 93.9 94.3 
12 315. 80..8 qo..c; <;':).8 93. I) 93.2 

) 13 400. 80..1 88.7 89.1 ~ 1.4 S2.4 
14 C:;QO. 

15 630. 
69.0 86.4 R8.3 90.' 91.4 
87.5 A7.3 87.1 Rq.q 89.7 

, j . 
16 800. 
17 1000. 
~ 12 O. 

~7.7 R7.1 87.0 R8.6 P8. 9 
86.4 86.1 85.7 87.9 88.1 
Q6.3 85.2 84.7 86.3 ~6. 8 

, ) " J 

.~ 

j 

;1 ) 19 16,,)0. "';35.2 84.1 83.4 85.4 86. a 
,~.l 

p A 
~ 21 2500. 83.4 82. e 82.0 8'3.4 84.8 

) 22 315Q. 94.Q 8;.2 82.5 83.3 85.6 
23 4000. 84.2 84.0 81.7 83.1 84.3 '-

~-.; 

:;.~ 24 5000. 82.9· 81.7 7R.S; 81.3 82.5 
25 6300 • 84.2' 83.3 19.4 82.2 83.2 

i 
'I .I n: 
; 

27 100f)O. 
Ii, 

A3.1 81. e FO~X-UAM& I 
29 16000. 82.5 80.3 70.9 71.4 78.2 

OAS·Pl 11)4.6 104.9 104.7 106.5 107.8 
'-.-- - . --

~."'7;.\.. ... ---i'iFiiii.~".~---"::...~~.:..~:J:--~.-~ ..... _-i ...... -"~-~ --~-.----- - ----. -' 
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f~----------------------------------------l 
~ 
~ I 
~~--------------------------------~----------~gBR~IG~Ir.NA"L~P-~G-E--~--. --.-----------r- F POOR QUALITy 
i 

~ . 
r, 
i· 
~PEED = 2991. RPM PERCENT SPEED 81.0 /..If..] y 
~-

HUMIDITY - ~2.Q PC RAROMETER = 29.29 IN HG Y'61 

~~--------------------------------------------------------------) 

) 

) 

I. 

j 
, 
j 

) 
I 

--;: 

) 

) 

) 

) 

~--~-----------------------------------------------------------) 

) 

) 

) 
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DATA OF 1108. SU~SET NO. 77. REAOINGS 120 121 122 

QC SEE OTW ENGI NE 
SPOF INLET 

• 

FUllY SUPPRESSED ENGINE 
E~~ GINE W I TH AP pp n ACH FlA PS 

lOS S L E S S A R RAY 
'I 
------------------------~~·y~D~~=-~~~~~~D-A-T-A--AT--l-O-O-.-O--F-T-P-A-D-I-U~S-· -W-I-T-H-~-I-O--A-T-M-O-S-P-HE-R-I-C~. 

(FOR POWER AND DIRECTIVITY CO~PUTAT[O J 

) 

~ 
.... ~ 

I I 
I : ~11 I 
I, ~~---------------------------~---------------~; j I FOLDOUT .FRAME 

l~'.'.·T.'j"'''''H''' """",·.·'""i"U.S .•.•... , 



~ ---. ----~,.....,...~--~ ...... ";'n"'7-~:"'-l.~·~~~;;:'1~~~~~'~~, .... ""''''''''''''''-~1IIIID~~ __ 
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, 122 
~ .. 

~o S S l E S S 
f 

A R RAY 

, PADIUS WITH ~o ATMOSPHERIC ATTENU4TION 
FP AND DIRECTIVITY CO~PUTAT[ONS) 

CONFIGURATION 
SPEED = 2991. 
PERCENT SPEEO 

NO 
RPM 

.. ) 
-~ 

-~ 
) -, , 

114 ~ 

-) i 

= 81.0 
I 

") 
j 

i 
l 
l 

'J J 

) 

) 

) 



"~~ ...... ; rmz-i;."ctl#"l7"'t"b'~~£ , :; _____ e~WAam' - .~-.-.-

, .~. -~--
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OAT 0\ OF 1 lOB. S IJAS ET NEl. 77. READINGS 120 ' 121 122 , 
~ .. 1 
! 

SIX r) EC I ~ El S HAVE B'EF;:N SUBTR ~CT ED FROM THE ORIGINAL DATA. 
~' Or:SEE nTW ENGp.!E 
~ 
~ ~ Sf) OF I NLE'r ~ , 

r FlJl1. y SUPPRESSEn FNG I~E 
':' EN GPJE WITH All PRO ACH FL.A p~ 

t.,.' 
~ SRI-) ORIGINAL pAGE IS l 0 S S l E S S A R R A Y . 
t;i OF POOR QUALlTY Ii yf/V~ ~lrf) A T ~ AT 100.0 FT RADIUS WITH Wl ATMOSPHERIC A1 ( (FeR POWER AND DIRECTI ~ITY CO~PUTATION! . 
~ ~, 

" 

~ E 
.~ 

ANGl r-..91 o. ':\ c. 40. 50. 60. 70. 80. 90. 100. 140. 150. - ~. 

iJ ,. 
~ ~ 

It CO~P'JTED OAC:;PL 108.1 110.6 110.0 110.0 109.8 109.7 109.6 110.1 111·0 110.3 116.4 1 j 

~ ) 
R~~!::l F B E Q LJ E ~~ C! 

~--
( i 
r ~ 

1 25 95.8 101 .3 100.2 100.7 101.8 10 0.7 101.0 100.0 99.2 100.3 101.7 U :t , 
') 1) 1.5 1'12.7 103.2 , 

2 32 'jq.O 10 1 • R 101.5 100.2 10n.5 100., 103.0 106.2 1C 
3 40 9R.0 I·)? .3 1)3.2 1,) 4.3 1)0.3 9R.8 C;9.8 102.2 104.3 11)3.8 11 0.2 q 

z 4' '50 99.2 102.5 :) 2.0 99.3 913.3 99.2 101.3 102.8 1C4.7 104.3 111.0 1 I 
5 63 99.7 100.2 97 • .'3 95.7 96.5 99.5 101.0 100.3 101.5 100.0 108.2 1 

~ I 

~2 97 .13 98.2 q4.1 95.2 99.3 9 9 • 7 97.7 98.8 99.3 <;7 .0 1~6.7 l~ 'i ~ :, 7 100 94.0 93.5 95.3 97.2 98.7 q7. I) 98.0 97.5 97.5 92.0 102.5 10 1 ) 8 125 91.7 9';.4 96.7 97.9 9'i.7 96.7 <;6.5 96.4 97.5 90.7 99.') 1d 
9 160 91).5 95.4 9'5.2 93.0 94.4 95.0 94.9 95.5 95.5 88.7 94.4 10 

10 200 .gq.'5 93.0 90.2 93.4 92.9 04.2 93.2 94.9 95.0 91.3 92.5 10 
) 11 2.5') 89.0 89.5 9) .q 91.9 93.7 92.9 93.4 94.0 <;4.5 91 .5 91.5 9 

12 '315 P6.5 90.0 A 9.0 90.7 9Z·0 91.2 92.2 92.4 <:JO .9 87.<1 A9.0 «; 
13 400 8 /+.2 A8.1 87.6 88.7 88.4 89.7 90.4 90.2 90.7 84.1 88.2 ~ 

14 5 ')1) Fl2.6 A5.6 86.2 87.2 RA.'? 99.9 90.1 89.9 87.6 84.6 86.6 ~ 
15 610 91.4 85.1 A5.1 86.9 ~6.9 B A.4 87.8 87.t 86.4 82.3 85.9 9 
16 9C>O .~ 1. 6 85.4 g5.1 9f:.4 87.4 88. 1 87.6 87.1 86.9 83. e 86.1 9 

I 17 1J·1() B5.;' 85.2 84.0 85.3 A6.0 86.7 86.3 85.7 85.3 83.7 85.7 9 • ! lA l' 2J q J.4 90., 89.4 A8.1 1',6.7 97.1 84.0 84.6 84.2 83.1 q5.1 9 
19 1600 92.5 92.7 91.5 89.3 87.3 87.0 84.8 84.3 83.8 81.7 84.2 8 
20 2000 P,7.7 88.2 87.2 85.5 85.5 84.5 83.0 82.3 80.9 79.5 '32.2 8 
21 25 00 92.1 91.8 91.6 89'.8 89.3 86.9 83.9 82.7 81 .3 79.4 81.2 8: 
22 3150 93.5 93.5 93.6 92.2 90.8 a8.3 84.1 82.8 81.5 78.8 80.6 8; 

) 23 4000 94.4 93.0 1 91 • 9 ·92.0 90.2 87.5 85.2 83.6 80.4 79.1 80.9 8 

Z!t 5QQQ 91.6 9Q.9 90.1 89.;;' 88.0: B~. !t a2.t 81·3 78.4 77.8 80.6 81 
25 6310 c:lt.2 91.9 91.2 90.9 A9.8 86.6 83.6 82.4 79.2 77.2 79.5 8i 
26 AOOO 9<;.4 90.3 '39.-) 89.1 qR.5 85. 1 R2.6 81.3 77.3 76.6 77.2 ai 
27 10000 9').2 89.q AB.,) 87.5 97.2 83.5 8'1.7 7q.7 77.7 77.9 77.9 81 
28 12500 89.0 8 A • e; 86.8 A6.2 R6.9 83 •. 4 80.9 AO.8 80.j:J RO.S AC.S ~ 
29 16JCO QS.6 87.0 9~.6 13f...l SCj.7 A4.2 84.4 A4.4 84.4 84.4 84.4 

. 
) . 1 

FOLDOUT FRAME I 
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1 
j 

122 • 
~~~------------------------------------~~-----------------------------------~ j 

P FROM THE ORIGINAL DATA. 
l 

lOSSLESS A R RAY 

FT RADIUS WITH NO ATMOSPHERIC ATTENUATION 
WER AND OIRECTI~ITY COMPUTATIONS' 

80. 90. 100. 140. 150. 160. 180. 

1.09."6 110.1 111.0 110.3 116.4 118.6 120.3 

101.0 100.0 99.2 100. = 101.7 103.9 107.8 
100.2 10(').5 100.5 103.0 106.2 107.8 109.3 
, C;9.8 102.2 104.3 1'13.3 11 O. 2 Ill. ~) 113.5 
l 0 1. 3 102.8 lC4.7 104.3 111.0 112.3 112.0 
1 C1.0 100. :3 101 .5 100.0 108.2 111.2 112.2 
,97.7 98.8 99.3 97.0 106.7 108.5 109.5 
, 98.0 97.5 97.5 92.0 102.5 106.8 111.5 
· 96.5 96.4 97.5 90.7 99.1) 11)4.5 1~7.) 

94.9 95.5 95.5 88.7 94.4 102.7 106.4 
.93.2 94.9 95.0 91.3 92.5 102.2 105.7 
· <;3.4 94.0 94.5 91.5 91.5 99.4 113.7 
92.2 92.4 90.9 87.C1 89.0 97.2 1·)2.2 

· 90.4 90.2 90.7 84.1 88.2 96.6 101.1 
· 90.1 89.9 87.6 84.6 86.6 93.9 99.4 

87.8 87.1 86.4 82.3 85.9 92.9 97.9 
87.6 87.1 86.9 83.8 86.1 92.4 96.6 
86.3 85.7 85.3 83.7 85.7 92.2 95.7 

.84. 0 84.6 84.2 83.1 R5.1 90.6 94.1 

.·84.8 84.3 83.8 81.7 84.2 89.7 92.7 
83.0 82.3 80.9 79.5 B2.2 88.2 91.0 

, 83.9 82.7 81 .3 79.4 81.2 96.9 89.4 
84.1 82.8 81.5 78.8 80.6 85.3 98.0 
85.2 83.6 80.4 79.1 80.Q 84.9 ~6.4 
82.~ 81.3 78.4 77.8 80.6 83,6 84.6 
83.6 82.4 79.2 77.2 7C;.5 83.2 R4.1 
82.6 81.3 77.3 76.6 77.2 81.0 135.3 

, 8 '1.7 7g.7 77.7 77.C1 77.9 80.6 87.8 
80.9 80.8 80.Q RO.f! 80.9 80.7 90.9 
84.4 84.4 84.4 84.4 84.4 84.4 94.4 

~'9w 

• 

CONFIGURATION ~O 114 
SPEED = 2991. RPM 
PERCENT SPEED a 81.0 

ORIGINAL PAeE 19 
OF POOR QUALITY 

) 

) 

) 

) 

) 

J'OLD.OU.i:,EJl.UII:o :" - -'. 
"''-Q&YUc :! 4 W• , ~l --_______________ ~ ______________ __A_It_.. _______ , '. 
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f" 

) 
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_ .-_ , _ .. _ . __ - --, --,.'"". ". -"--~_,_c __ ".,-'"-'~:"--=",--."--:-',~.-~",:y~~~--- . .. .. ---::_.--- --.' _ ~ "." , .. , ,,_. '_''':'.''.' .• ____ ' .. ,. -:.t"." 
- -"-~-""'" .'- ~~ •.• -~-......-~-... ~- ..... ",~-~ •. ~ .. ·.-.w·, .. - _. - - "- ~i 

.~ 

SPL. lOSSLESS D~TA AT 1')0 FOOT RADIUS 
• 

Qt;SEE OTW ENGINE 

SDOF INll=T 

FULLY SUPDRESSED ENGINE 

FNGINE WITH APPROACH FLAPS 

~E,~DING NUM~ERS = 123 124 125 126 

CrNFIGURATION NO = 114 SPEED = 3513. ~PM 

TEMPERATURI= = 32.0 F RFLATIVE HUMInlTY = 92.0 PC 

~~tr'''~ ~CCM MICROPHONES - lOSSLESS DATA 

'-1IC II 14 15 16 17 18 

R '1. 17. 31. 43. 54. 
• 

rHET~ gr 90. 90. 91. 90. SO • 

Z 1 l'6. 9g. 91. ~6. q 1. 

n I ST ANC F 91. 85. q 2. 83. Bt. 

PHI ~ 
71 

o. 11 • 22. 31. 39. 

INDEX FREQ 
1 2 ':i. 94.5 95.3 94.9 <;9.7 101').2 
2 32. 94.4 96.5 93.5 10a.1 101.3 
3 40. 96.6 9.9. 1 99.9 102.1 102.5 
4 5 (1. C')9.3 11().1 99.3 102.8 103.4 
5 63. 100.8 99.0 9'3.3 103.1 101.1 
6 ·'10. q 9. 9 q9.3 98.1 100. «; 1 02.5 
7 1 '1:). 97.6 97.6 96.1 100.6 101.3 
8 l' 5. 97.'1 98.7 97.0 100.2 102.0 
9 16 o. 97.8 (11. 7 96.9 100.0 101.3 

10 200. 97.8 97.3 91.1 100.7 101.4 
11 250. 96.) 96.2 95.6 99.5 100.8 
12 315. 95.7 95.4 95.7 98.(j 10Q.4 
13 400. 95.2 94.6 94.9 98.1 99.4 
14 S()O. 04.7 94.3 94.2 97.4 c;e 1'6 
15 63 O. 92.9 93.5 92.5 96.1 97.2 
16 800. 93.0 92.7 92.3 95.5 96.1 
17 1000. 92.1 92. 1 91.0 94.6 C;4.6 
1~ 1251. cH .1 91.2 89.6 92.6 93.4 
1 0 16')0. 9 J. 3 <H.6 88.2 91.2 <;2.8 
20 2000. ~8.4 88.3 86.8 89.9 (j').8 
21 25') O. 37.3 87.2 85.4 flB.l e(j.5 
22 3150. ~7. :) R6. <; 84.4 87.5 PB.S 
23 4000. 87.4 86.9 83.3 86.4 88. ') 
24 5000. 86.7 85.7 81.8 85.3 86.8 
25 6300. 86~8 86. 1 81.3 85.1 86. a 
~6 81)')0. A51~ 84.3 78.1 83.2 84.0 
27 10000. . 85.2 83. c; 76.2 81.8 83.8 
28 12500. <J5.1 83.2 73.5 78.8 BO.f: 
29 16'))0. 84.4 81.9 72.4 78.6 79.0 ~vLl)0U 
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i~\----------------~--------------------------------------~------------ -) 
~ 
" ~ ORIGINAL PAGE IS 

OF POOR QUALITY 

25 126 ) 
~--~~-----------------------------------------------------------------------

SPEED = 3513. RPM PERCENT SPEED 95.0 
~' 
E HUMIrJ[TY = 92.0 PC BAROMETER = 29.3') IN HG Ahll 

) 

) 

) 

) 

'I 
/ 

) 

) 

) 

) 

) 

) 

) 

) 

) 

• • 
..... ; ~"Mrn~ _______________ F_OL_D_O_U_T_F_RAME __ ' __ :2..~_--=.t_~==--• ---..1,...,cl_' ___ 4[J. 
r l!'RAME I ' 

~'5 , 

I 
j 

1 

I 
! 
I 

l 
I 
4 
! 
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DATA OF 11Q8. SUBSET NO. lB. 

QCSEE OTW Er.JGINE 
saOE INt ET 

• 

FUllY SUPPRESSED E~GINE 
ENGINE WITH APPROACH FLAPS 

1 
.~~ 2::;,_:::"'~ *'" ... " ......... ~-"""""' ........ "."..~." -'. "':' 1 

BE AO.U;GS 123 124 125 126 

l (l S S l E S S .4RRAY 

-1 
~ , 
j 

') 
----~~~-----------.A2~~7.~~Y4-~~·~~~~·~D-A-TA--A-T--I-O-O-.-O-E-T--R-~-D-I-U-S--W-IT-H--N-'O--A-T-~-O-SP-H-E-R-I-C~A' 

(FOR PO~FR AND DIRECTIVITY C?~PUTATInN~ 
) 

) 

\ 

) 

1 . 

V}J~ e~m? MIC/(tJI!I,lfdA./~ 1 
, 

ANGl E", 6.# 6·:). 9 O. 

cnM!,'JTED OASPl 117.9 120.2 

B.ANf) 
J 

2 
'2 , 

4 
5 

" 7 
8 
9 

10 
11 
12 
] 3 

14 
1e; 
16 
17 
19 
J 9 
20 
21 
22· 
23 
24 
25 
26 
27 
28 
29 

EREQUE~ICY 

25 , 08.4 109.C; 

32 111.3 10 0 .6 
40 , Qq. 9 11 ., .0 
50 1,)8.3 113.9 
63 lQl.0 112.5 
80 lOR.? 109.5 

) 00 1 Jf·. '2 lQ7.Ii 
125 103.9 105.3 
160 100.3 103.0 
20') 98.0 100 .'J 
250 97.6 1')0.2 
315 98.4 101.8 
4QO 98.~ 1 Q 1 .8 
5 'JO 9R.7 99.7 . 
630 97,0 97.7 
sao 96.4 97.3 

1000 95,9 95.1 
12 «;0 94.4 03.4 
16 0 Q 52 • 7 91 .5 
20')0 91.4 90.Q 
25:)0 89.6 89.8 
3150 88.2 89.6 
4000 AP.O Q7.6 
5')00 ~7. 6 86.1 
630Q 86.1 A 7 .1 

8000 84.0 83.3 
1 )') 00 ~3.7 33.7 
125,)0 036.9 86.9 
16000 90.5 91) .5 

FOLiJUUT FRAMJiC I 

, . 
j 

, 
'-~ 

t • 

l 
J 
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~---------------------------------------------------------------------------------------------- t 
Ji%--~~I...------------------------------- )\ 
,; ! r -1 
~ CONF IGUR I\T ION NO 114 ") 1 
~~ ________________ ~ ______________ ~ ______ ~~S~P~E~E~O~=~' ~3~5~1~3~'-nRLP~M~ ____________________ _ 
~ PERCE~T SPEED = 95.0 

r 
LOSSlESS 
~ 

_~RRAY 

FT R~DIUS WITH NO AT~OSPHEP.IC ATTENUATIO~ 
~EP. ~NO DIRECTIViTY CQ~PUTATln~s) 

~ 
~ 

~----~----------------------------------------------------------------------------------------b-, , 

\ 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

6 
FOLDOUl: .FRAMi; . %. ·0· , 

'\ 
r' 

i 
! 

! , 
j 
", 

~ 

4 
1 
1 
I 
" 

1 , 
J 
I 
1 

t 
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1 
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;. 
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PATA OF 110Q. SUBSET NO. 7~. REAplNGS 123 124 125 126· 1 
SIX OECIBEL5 HAVE AEEN SUBT~ACTED FRO~ THE O~IG(~Al DATA. ; 

) __________ ~O~C~S~E~E~r_T~W~F~~~G~I~N~E _______________________________________________________ ~' 

) 

SDOF INLET 
FULLv SUPPRI=SSED F=NGI'\IE 
E~GINF WITH APPROACH FLAPS 

L 0 S S l E $ S AP..RAY 

Of POOR QU~LlTY n...yavn ~ATA AT 10).0 ET RADIUS WITH NO ATMOSPHERIC I 

(FOR prwER AND. DIRECTIVITY CCMPUTATIOi 

t'.~Jr,L'7" 'l. 30. 40. SQ. 60. 7Q. 80. 90. lOC, 140. 150. 

COMPUTED Q~SPl 111.0 112.5 11~.' 114.' 114.0 114.9 115.5 11~.8 116.1 115.2 121.9 

RAND 
1 
2 
3 
4 

EPEQlJf~IC Y 1 
25 9?.3 99.8 104.4 102.9 105.6 1C4.4 103.8 104.4 105.4 108.9 1 
32 11~.1 IJ3.t 10~.q 115.6 104.5 lO~.O 106.9 106.4 106.6 111.9 1 
40 10C.8 104.R 106.3 105.6 104.6 1J5.3 107.6 107.9 109.1 112.9 1 
50 04.R 105.4 05.~ 103.3 104.9 1~7.4 10P.4 110.3 lJ9.4 115.5 
63 lJ3.6 lO~.l 102.5 102.3 105.5 107.6 106.8 106.6 105.5 115.4 

6 ~ Q , Q 2 • 3 1 :""\ 1 • 5 9 9 • 1 1 Q' • 0 E) 5 • Q 1""'. 1 1 04 • 9 1 D 5 • 0 , 0 5 • q 10 1 • 1 11 3 • 61 
7 110 97.9 97.4 1)0.9 1)3.4 103.5 103.5 1C4.1 102.8 103.0 97.6 108.6 1 

) ______ ~8 ____ ~12~5~ __ ~9~R.~.~3~~9~8~.~5~1=O~1~.~g_LI0~3~.3~1~O~1~.~4~1~0~3~.~5~1~0=2~.=0~10~2~.q~.~1~0=2~.6~~9~6~.~6~1~0~5~.~5~J 
9 160 95.~ 99.9 99.3 98.5 99.9 100.6 1C1.1 101.9 101.6 95.0 102.4 I 

10 200 94.0 98.5 95.4 98.9 99.2 100.2 100.0 100.7 99.5 94.8 1~1.4 j 
11 250 Q2.4 93.9 95.9 96.9 98.9 99.7 100.4 100.0 98.7 94.5 99.7] 
l' 315 92.0 95.? 95.Q 96.5 97.5 98.3 S8.7 9A.2 96.7 94.2 97.9 i 
1~ 400 8G.7 93.6 93.6 94.4 94.8 96.4 97.1 96.2 95.9 92.6 96.3 I 
14 5JO 9~.6 9l.~ g?? 93.3 95.9 06.1 91.4 95.9 93.3 90.2 95.3 ~ 
15 630 R7.3 9).8 93.1 93.5 94.3 95.5 ~5.0 93.3 92.3 89.0 93.8 E 
16 800 85.9 90.5 91.4 93.0 94.5 95.4 94.5 92.9 92.7 89.1 93.7 I 
17 1000 85.0 89.4 ~9.4 91.7 93.0 93.1 93.2 91.1 91.2 89.3 93.7 i 
l~ 1'50 R4.2 87.7 Q8.Q 89.1 91.6 92,2 91.3 90.0 89.0 88.8 92.2 
19 1600 86.3 QO.5 89.0 ~9.l 91.a 91.8 91.6 89.6 89.1 87.6 91.5 ' 

)~--~'~O----~2~0~00~----R~1~.~6~~8~~~.~4--~~~6~.~4--~8~7~.9~-9~0~.~0~~8~9~.~7 __ ~8~~~.~1--~8~1~.~7--~87~.1~~8~6~.~1~~9~0~.~2~ 
21 2500 Pl.l 8~.7 84.9 36.6 88.2 88.5 81.7 86.4 85.5 84.6 88.4 
22 3150 81.9 83.8 Q4.3 85.4 87.1 87.0 86.2 85.4 84.6 83.9 87.6 

) 23 4000 ~0_2 p2.0 92.6 &84.2 85.7 85.7 85.0 84.2 83.0 82.5 86.7 
24 5QQQ 7~,6 81.? 82.4 R~,7 84.6 85.Q R3.6 83.5 82.5 82.0 86.4 
25 63)0 78.1 80.5 81.2 Q2.5 93.9 83.5 82.7 82.6 82.2 81.1 85.1 
26 Q100 75.9 77.8 78.5 7g.9 81.2 81.7 79.9 80.1 79.2 79.3 85.3 
27 10000 77.A 77.8 77.Q 7R.7 80.3 80.0 78.9 79.2 77.6 79.3 87.8 ~ 

~ 28 2~O 80 8 80.8 ~o ~ 80.8 80.7 81.0 8.8 80.8 80.8 80,8 90.8 
29 16000 84.4 84.4 34.4 84.4 84.4 84.4 84.4 84.4 84.4 84.4 94.4 

. f J 
FOLDOUT FRAME , 

: ; 
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r,----------------~,.---------------------........ ------ ~ r i 
hZ5 126· ~ 
I } ~ 
~.P.O~ THE ORIGl~~l DATA. I~ 
j CO~FIGURATION NO 114 

,
r----------------------------------------=S~P~EE~D~=~3~5~1~3~.~R~P~M~~-------------------

. PERCENT SPEED = 95.0 

--------------------------------------------------------------------------------, 
S ORIGINAL PAGE IS, ~ S L E S S A, p. R A Y 

. I OF POOR Qultt:t'f'a 
~BAnIUS WITH ~Q ~TMOSpHERIC ATTEt-IUAT ION 
t AN~ DIRECTIVITY CCMPlJTATIONS' 

10. 90. 10e. 140. 150. 16(}. 180. 
i 
i.5 11 -;.8 116.1 115.2 121.9 124.5 125.4 
f 

• -
~.4 103.8 104.4 105.4 108.9 105.~ 106.0 
it.O 106.9 108.4 106.6 111.9 109.6 110.4 
5.3 107.6 107.9 109.1 112.9 113.0 114.9 
r.4 It)A.4 110.3 1:)9.4 115.5 117.5 117.3 
r.6 106.8 106.~ 105,.5 115.4 111.3 111.6 
t.9 105.0 , 05.9 101 i.l 113.6 115.8 116.0 
•• 1 102.8 103.0 <;7.6 108.6 115.3 114.4 
~.o 102.9 102 .6 96.6 105.5 11Z.9 114.1 
L.1 101.9 101.6 95.0 102.4 111.3 113.0 
).0 100.7 «;9.5 94!.8 1')1.4 110.5 113.5 
) .4 100.0 98.7 94.5 99.7 108.2 111.9 
,.7 96.2 96.7 94.2 97.9 105.5 110.3 
'.1 96.2 95.9 92.6 96.3 105.9 108.8 
r .4 . 95.9 93 .. 3 90.2 95.3 102.7 106.7 
;.0 93.3 Cj2 .3 89.0 93.8 101.6 1)5.3 
•• 5 92.9 92.1 89,. 1 93.1 100._~ 1.)1.9 
S • .2 91.1 en .2 89.3 93.1 99.4 102.2 
L.3 . 90.0 89.Q 88 1.8 92.2 98.2 101.1 
L •. 6 ' 89.6 89.1 Si.6 91.5 96.7 99.1 
;.1 87.7 87.1 86.1 90.2 95.9 98.2 
, .7 86.4 85.5 84.6 88.4 94.1 96.6 
;.2 85.4 84.6 83.9 87.6 93.0 94.7 
; •. iJ 84.2 83.1} R2.5 86.7 91.7 93.5 
t.6 i 8:3.5 82.5 82.0 86.4 9Q.5 92.1 
!.1 : ~2.6 82.2 81.1 85.1 89.4 eH .0 
~.9 I 80.1 79.2 79.3 85.3 87.3 88.5 
~.9 I 79.2 77.6 79.3 87.~ 87.7 ~R.2 
).8 80.8 80.R 80.8 90.8 90.8 90.8 
~.4 84.4 84.4 84.4 94.4 94.4 94.4 

'~J!l 

FOLDOUT FRAME 2: ..• ··· -

) 

) 

"' 

) 

) 

) 

) 

) 

) 

, 
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~ , 
i 

j 

~ 
,. 
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~,' I 
-'--~--~ -----. -"'*,,..-*""" ... _-_--____ .,.,_...- ... l4iM1AlO" .......... ,, *'*. ,j fi't"";;;;1 

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

. 
lOSSlESS D~T~ AT 100 FeOT PADIUS 

• 
QCSff OTW ENGINE 

-. SDOF INLET 

FUllY SUPPPESSEO ENGINE 

gBIGINAL PAGE IS ENGINE WITH AppBnACH fl APS 
, . ORQUALIT'f OF PO ., 

') R EAn ING NUMP. EP S = 127 128 129 130 

CONFIGURATION NO = 114 SPEED = 3175. 

n:~"E R ~ TlJ PF = ~!tIQ E R EL AT 1 Vf HUMIDITY = 

cQtJK4t~r BOOM ~ICPr.PHN.lES - lOSSL ESS !)~T~ 

MIC 11 14 15 16 17 18 
) 

R o. 17. 31. 43. 54. 

THH A, 4- 90. 9',) • 0,). G() • 90. 

l 1 ]6. 9A. 01. 86. 81. 

!:2ISI~~~r;E 21. B";. ~2. B ~ I fJf,. 

)---- PHI 
)I' I o. 11 • 22. 31. 39. 

INDE )( FR!=Q 
) 1 25. 92. 1) 91.~ 93.0 95.8 97.3 

2 32. q?:l 9!t.S 9'5.Q q1.3 <:;13.1 
3 40. 93.1 91..<; 94.9 97.7 99. 0 
4 50. 95.4 96.8 9C; 6 99.0 1CO.3 
5 63. q~.) 96.5 94.8 'i7.5 97.9 
6 80. 05.13 96.1 94.8 96.5 C;7.~ 

1 100. 94.3 94. -; 93.5 95.2 en. ~ 
a lZ ~. cC:;.:2 2~ I Z 94.Q 9:2.7 97.!t 
9 160. 94.0 93.4 92.6 95. 7 97.3 

10 '0 I). 93.8 q4.1 9?9 95.7 97.4 

I 
11 250. 92.3 93. 1 92.1 <;5.5 96.6 
12 315. 91.1 91.8 92.2 95.0 9'5.1 

) 13 4)1). 91.9 90.7 90.8 Q3.C: 94.1 
, qn ~ 9 9 
fi 15 63 o. Q '\.7 89.1 91.0 92.1 
j ) 16 J:DO. qq·l 89.2 c;O.7 91.3 ! 
Ii 

17 10')0. p. 7. 7 87. c; 87.5 8Q.6 SO.l 

I 1~ 1250. 87.4 87.4 86.Q 88.5 Re.7 
19 1600. Ra.1 89.5 86.7 87.4 81.7 

fi 2Q ZQQC. A~.' Q4.!; tP .3 a:2d~ e~.~ 
~ 21 251) I). ~4.1 R4.5 82.9 85.1 p~.2 [1 

n Z~ 31501 8Ci.1 86.4 83.6 86.0 87.5 
oj 

tl 23 4000. 8~.0 84. c; 81.4 B4.4 85.1 
~ 24 5000. 84.7 83. c; AO "8 83.8 1?4.6 
~, 

25 6300. q~.2 85.5 80.5 84.0 84.6 
" ~ Z" ~QQn. R~11 83. ~ 78.!l 8Z.1 j:t3.5 

I 27 10000. 84.1 83.5 75.1 80.8 B2.8 
28 12500. 84.4 83. 1 72.9 79. C AO.9 , 29 16000. 83.4 81.6 70.7 78.6 78.9 FOLDOUT FRAME I ~ b OASPL 105.9 106.5105.5 108.2 109.5 

. _ .. 
- -.'- ~";. A •• ~ _". :;. 
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Ir------------------~~--~------------~~--~OQ~~G~~M~~L~pn~~G£=---------------") 
~ OF POOR IS 
i ~~ 

2~--~1~3~O--------------~--------------------------------.--------------) 
~fED = 3175. RP~ PERCENT SPEED 86.0 
~ 
~ HUM IDlTV - '39.0 PC BAROMETE~ = 29.30 IN HG ~, 
\ :, 
~ ~----------------------------------------------------) 

) 

• 
) 

) 

) 

-------------------------------------------------) 
) 

) 

) 

) 

) 

) 

) 

l 
i 

1 

\ 
i 

I 
1 
I 
j 



) 

DATA OF 1108. SU~SET N~ • 79. READt~GS 127 128 129 130 

QC SEE 0 T.., E~ GIN E 
SOQF I NL;T 

• 

FULLY SUPPREsseo ENGINE 
ENGINE WITH APPROACH FLAPS 

LOS S L e s S A R RAY 

r'LY4V11p. f'L(JiIIr DATA AT 100.0 FT RADIUS WITH NO AT~OSPHERIC· 
(FOR POWER AND DIRECTt~ITY COMPUTATIO 

1 

) 1 
~--~~--~~~--~~~~~~--------------------------------------------------~ 

) 

"1,_, ____ .;...:;. ____ --=-~------::-:~~_=_=__=__;_-----------------------------------------------_;_-~.~ 
1 

1.1 

) 

.\1 

FO~OOU~ F.RAME 

. ." .- .,,_. ~.---.~ ,'. 



~OSSLESS 
f 

A R RAY 

fT RADIUS WITH NO ATMOSPHERIC ATTENUATION 
~ER AND DIRECTI~ITY COMPUTATIONS) 

./ 

.\1 

CONFIGURATION NO 114 
SPEED = 3175. RPM 
PERCENT SPEED ~ 86.0 

FOLDOUT FRAME 1... . 

) 

") 

') 

... 
) 

) 

) 

) 

) 

) 

j 

j 
i , 
i 
J 

J 
~ 

_ . . 

i 
l 
~ , 

.~ -, 
-1 
j 
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~ 
" t i , 

~ 

SUBSET READINGS 
,I 

CAlA Of llQS. Nn. 19. lZ1 lZ8 129 130 .~ ) • 
J 

51 X DECIBELS HAVE B'EEN SUBTRACTED FROM THE ORIGIN4l D4TA. 
OCSFE nTW E~Gl~E 
SDOF INLET 
FllLL Y SUPP~f5SEO ENGINE 

'f ENGINE WITH AP PRQ·.ACH FLAP5 

"\ eRlG'M"- i!AGE '~ r5Et- . L 0 5 5 l E S S A R R A Y 
. OF pOOR QUAL" E.,Y'o~ P"'~ATA AT 100.0 FT .RMHUS WITH NO ATMOSPHERIC A: , 

" (FOR POWE~ A~D DIRECTIVITY C CMPUT AT [QN~ 

i. ) ~NGt f,S,# I). 3Q. 40. 50. 60! 7J. 80. 90. 100. 140. 150. 

I CO~p UIEIl CAsel 1::.19.4 11Z .Q 110.2 11Q.6 111.2 11',).9 110.9 111.5 11Z.1 111.5 111.1 l' ~ 

\ 

) 

SA tlI [J EBEgw=~a:::! 
1 25 96.5 101.5 1~0.3 101.3 1·B.~ 1'.) 1. 1 1~1.6 101.0 100.4 1')3.5 102.0 H 

") Z 32 98.~ 112.9 l) l.A 1°2.5 10 1t.1 10 1. ~ 101.~ 101.5 102.1 103.3 1)7.4 1C 

i 3 40 If)0.4 104 .~ 102.6 102.6 102.3 100.9 1 CO.6 102.9 104.9 105.3 109.1 1. 
4 50 1 ')1. tJ 104.4 1·)2.3 1.H .4 99.4 101.5 101.8 103.8 105.6 104.5 111.1 1: 
5 63 101.1 103.4 98.5 98.0 9R.9 101.6 102.0 102.9 102.8 101.4 110.1 1 
~ 80 99.9 Ion 11 94.8 96.8 100.4 101.9 lQQ.1 100.1 101.5 (H.5 1 :)9./) 1 ] 
7 100 9~.0 94.9 96.9 98.8 100.0 98.8 100 .0 99.3 98.4 95.0 1 '33.1 lC 
13 125 95.0 96.5' ·,98.6 98.8 97.1 97.9 98.q 98.9 99.1 93.6 100.1 U 
9 160 92.1 97.1) 95.6 93.9 95.5 96.1) 96.9 97.6 97.1 90.5 9'5.8 1~ 

10 200 90.4 94.7 91.4 94.3 94.9 95.3 95.0 96.8 96.2 93.3 94.0 1C 
11 250 Q9.'5 90.5 91.5 93.8 94.7 95.3 95.1 96.2 95.5 94.9 93.0 1C 
lZ 31~ 9R.9 21.2 2Q.8 9Z .Q 93.4 q 3. 7 94.4 93.9 92 1 J 91·8 90.7 1~ 
13 400 85.7 89.9 !19.2 90.4 90.3 92.1 92.1 92.3 91.13 89.7 89.6 1C 
14 500 85.4 81 1 2 81.8 88.6 91.6 92.1 92.4 91.6 89.1 ~5 .1 138.2 ~ 
15 630 83.3 86.2 81.0 88.3 88.8 90.1 89.8 89.2 87.1 83.6 86.1 ~ 

16 800 .'34.1 Q6.0 86.6 8q.1 89.5 9 /').5 89.~ 89.0 89.0 85.6 87.5 ~ 
17 1000 84.3 R6.2 85.8 36.9 88.2 88.3 88.4 81.4 81.4 85.0 87.3 ~ 
IB 1~ 5Q BZ.7 RS .2 81.4 a 7.Z 81.1 88.0 86. 7 86.0 85.Z 84-1 86!8 c; 
19 16 :)0 ···93.4 93.8 89.8 91.2 89.<; 89.3 88.6 91.1 85.2 83.4 85.8 9 

) 20 2000 A8.1 87.4 86.4 A6.5 87.4 86.5 85.3 84.6 83.8 BIl.8 84.3 c; 
21 2500 93.0 92.4 89.8 90.3 88.6 87.1 85.0 83.1 82.5 80.1 83.0 e 
22 3150 (')5.5 95.9 94.5 .94.6 92.'5 90.1 86.6 8 '5.5 83.4 80.1 133.0 a 

) 23 4000 92.5 90.9 90.3 90.2 89.3 86.8. 84.0 '82.8 81.4 18.7 82.1 e 
Z4 50JQ 9Z.Q 91.6 90.9 91.0 90.Z 81·1 83.1 83!Z 80.t, 16.5 81.~ 9 
25 6300 92.6 91.7 91).8 91.3 89.9 86.8 84.5 83.3 80.8 15.5 .90.4 8 

.26 8000 91.2 A9.6 88.8 89.7 88.1 85.2 82. P IH.7 78.9 16.3 79.0 a 
27 10000 90.6 BR.9 91.1 88.1 81.4 '33. 7 81.2 80.0 71.6 18.1 78.4 8 ., 
28 12500 ~9.6 81.7 85.8 86.3 86.4 82.8 81.0 80.8 80.9 80.9 81.4 
29 16000 139.0 86.6 86.0 85.4 85.1 84.5 134.1 84.1 84.7 84.1 '34.8 

.1. 1, 
_n l 

~ 

iOLDQUT. FBAM& 1 
" ~ , J,. , j 

.. 

. .- --- _ ... - -.. - _. ,- .-.. 



tFROM THE ORIGI~4l D4TA. 
~ CONF[GUR~T[ON NO 114 ) 
~--------------------~--------------------~~~~~~~~~~~-------------------i SPEED = 3175. RPM 

PERCE~T SPEED = 
) 

LO S S l E S S A R RAY 
OF POOR QUALITY 
O~'G'NAl PAGE IS ) 

r RAnIUS WITH NO ATMOSPHERIC ATTENUATION 
~ AND DIRECTIVITY CCMPUTATIONS) ) 
!' 

, 
:BO. 90. 100. 140. 150. 160. 180. ) 

10.9 111.5 112.1 111.5 117.1 121.2 120.7 
) 

11.6 101.0 100.4 1')3.5 1-:)2.0 1JQ.3 11)6.1 
11. !3 101.5 102.1 103.3 1)7.4 109.5 109. 1 
1.0.6 102.9 104.9 105.3 109.1 111.7 111.3 
11.8 103.8 105.6 104.5 1l1.1 115.0 113.3 
',2.0 102.9 102.8 101.4 110.1 114.4 112.4 
0.1 100.1 101.5 (n.5 1 :)9.0 111.5 llO.4 
0.0 99.3 98.4 95.0 103.1 109.9 11)9.1 
s.q 9R.9 99.1 93.6 100.1 108.1 108.6 
6.9 97.6 97.1 90.5 95.8 105.1 117.6 
5.0 96.8 Cl6.2 93.3 94.0 104.4 107.9 
5.7 96.2 95.5 94.9 93.0 10.2.8 106.4 ) 

4.4 93.9 92.3 91.8 90.7 100.4 135.4 
2.1 92.3 91.8 89.7 89.6 100.1 103.7 
2.4 91.6 A.9.1 .el5.7 88.2 97.9 101.9 ) 
9.8 89.2 87.7 83.6 86.7 97.0 1 )0.3 
9.t- 89.0 89.0 85.6 87.5 95.2 99.1 
8.4 87.4 87.4 85.0 87.3 94.8 97.7 ' ) 
&.7 86.0 A5.2 84.1 86.8 en. 2 96.6 
B.6 97.1 85.2 83.4 85.8 91.9 9';.3 
5.3 84.6 83.8 80.8 84.3 90.3 93.3 ) 
5.0 83.7 A2.5 90.1 83.0 89.0 92.0 
~. 6 8 C;. '5 83.4 80.1 <33.0 88.1 90.7 
•• 0 . 82.8 81.4 78.7 82.1 86.7 89.2 ) 
•• 7 83.2 80.~ 76.5 81.2 85.8 81.9 
•• '5 83.3 80.8 75.5 .<30.4 84.8 36.7 
~. p ~n. 7 78.9 76.3 79.0 85.2 95.4 
L .• 2 80.0 77.6 78.1 78.4 81.8 81.7 
l.1) 80.8 80.9 80.9 81.4 90.9 90.9 
'~. 7 84.7 84.7 84.7 84.8 94.7 94.7 

-"f i 

j, .. FOLD.OU): IRAMI k ) 
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SPL lOSSLESS O~TA AT 100 FeOT PAD IUS 

• 
QCSEE nIW ENGINE 

'; snOF INLET 

FULLY SUPPRESSED E~GINE 

ENGI~E WITH APPROACH FLAPS 
1 Of pOOR QUAl-IT . 

') READ ING NUMBERS:: 131 132 133 j 
------------------------~~~~~~~.~~~~=---~=---~=---------------------~--~ 

CONFIGUR4TION NO:: 114 SPEED = 3324. RPM 

TE~PEqATt'RE = 34.0 F RELATIVE HUMIDITY = E9.0 PC 

LOSSLESS DATA 

MIC ~ 14 18 
') 

B 2. 54. 

1 
PE 

-) _____ T:...:.H.!..!;;E...:.T...::~TO'~Sr---~9 i~) .:.------':...:::...::---'~.;:..:..._-=....:::...:....._-'-9_=_O_=_. _________________ ---j 

Z . 106. e1. ~ 
DISTANCE 91. 86. 1 

)~ __ --__ ~PH~r7~~~----~O~.--~~---=~--~~--~3~9~.~----------~------------_~~ __ ~ 

., ---) 

FREQ 
25. 
32. 

63. 
A') • 

100. 
125. 

91.8 91.9 
93.5 95. Q 
94.6 95.7 
(H.5 98.4 
97.'; qA.4 
97.8 97.4 
95.8 95.7 
96.Q 

92.9-
96.1 
96.1 
97.9 
97.4 
95.8 
95.6 
94.9 

98.3 
99.7 

10 1).3 
100.5 
100.0 

98.5 
97.0 
9A.9 

104.4 
104.5 
103.8 
102.3 
101.3 
10').7 
100.7 
101. 7 
101.2 

00 5 j 

FOLDOUT FRAME 
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.
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I r,' 
I ~ 
~f----------------~--~----~------~ ________________________________ --_________ ! 

" ~ 
b ORIQINAb PACE IS ) 

OF POOR QUALITY 

'33 ") rt~------------------------~--------------------------------------------~-----
~, 
~SPEED = 3324. R!>M , PERCENT SPEED 90.0 SK 

) ~ 
,E HUMIDITY = E9.0 PC 

; 
R~ROMETER = 29.30 IN HG ~ 

r----------------------------------------------------------------------- ) 
r , .' , 

• 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

1 I, 
i 

I 
I 
I 
] 

~ 
i 

1 

I 



:i 

"' r--" 
2 

.... 1 
~ 
~ 

1 
') 
------------------------------------------------------------------------------~ 

) 

DATA OF 1108. SUBSET N~. 90. READINGS 131 132 133 ~ 

QCSEE OTW ENGINE 
SDCF INI ET 
FULLY SUPPRESSED ENGINE 
ENGINE wITH APPPQACH F! APS 

LOSSLESS 

-5 .. 
~ 
I 

A R RAY 3'Pt... 
OJ 

----------------------I1=~~y~~=v,~~~·~~~~~~-DA-T-A--A-T--1O-O~~-O--F-T--RA-O-I-U-S--W-IT-H--N-O--A-T-~O-S-P-H-E-R-IC--A-~ 

( FnR PCW~P AND OJ P EC II \II TY C QMPtJIAT I ONl 

ANGl)~ 60. ge. 

CO~PIJTED OASPL 115.7 11 A. 5 1 
j 

BAND FREQUENCY 
1 '5 1Q6.0 1 Q7.4 
2 32 108.4 109.0 

i • 1 
) 

'3 42 117,<; 111.5 I 
I 

4 50 11)6.2 111.9 
5 63 10 / .. 4 111.0 
6 B,) 1)6.7 1') 7.9 
7 1 QO J 14.2 1Q4.9 

, 
8 125 101.2 103.9 
9 160 9R./) 1Q;J .9 

10 200 95.6 9A.9 
11 2 C;O qc;.q 98.2 
12 315 95.9 100.1 
13 400 95,6 99,6 
14 500 95.H 9R.3 
15 630 94.1 96.1 
16 BOO 94.1 95.5 
17 1000 93,0 93.7 
18 1251) 92.1 91,4 
1Q 16?0 94. R 92,7 
20 2000 89.3 89.3 
21 2500 88.8 88.9 
22 3150 90.3 qO.l 
23 Ita 00 QQ.2 e 7.5 
24 5000 90.1 86.4 
25 61 ;)0 .0 a9, ~ 87,8 
26 8000 ° Rf.8 R 4.0 
27 10100 ~6. 7 83.7 
2R 12500 86.8 87.0 

I 



:::'-'.::,-~-'"' "" "'--''''1'' - ;.: " ,~'<, r··,. ';c,._ 

2 

bSSlESS ARRAY 
~. 
;.... 
f RA!1IUS WITH NO AT~OSPHERIC ATTENUATION 
P MIO OIpr=CTIVITY COMPUTATIONS) 

• 

CONFIGURATION NO 114 
SPEED = 3324. RPM 
PERCENT SPEED a 90.0 

)-

") 

") 

") 

) 

) 

) 

) 

) 

) 

------~------------------------------~-----------) 

) 

) 

) 

) 

) 

) 

) 

) 

, 
r, __________________________________ ~FO~L~D.O~U~X~~~~~~~--------~·D· , 

"~f , 

l 
l 
·1 

I 

I 
1 

" ~5~:~ __ .·_~~~>ij~~_~~-~:~~)!_~L~~::~:>~'iK{~:~·;~"~t,::;.±.~.~-~ 



· ___ .. ,~~~aat' 
) __ -. ___ '_. __ ._._._,, __ -_.H_.--_'.~_-_ .. _~-_._:_.-_ ... _ .... _.-_--_---_-____________________________ ._'_ .. _-'_._.,. __ r_' ___ ·~l 

t 
DATA Of 1108. SUBSET NQ. 80. READINGS 131 132 133 t;o 

) • 

SIX DECIBELS HAVE BEEN SUBTRACTED fBO~ THE ORIGINAL DATA. 
OC~FF OT~ ENGINE 
SDOF INLET 
EIIII Y SI!epBESS EO Ft.JG (ME 
ENGINE WITH APPROACH FLAPS 

') __________________________________________ ~ ___ ~ __ ~ ____ l~O~S~S~L __ E~S~S~~A~R_R~A~y __ 

) 

i , 

) 

); 

30. 40. 50. 60. 70. 80. 90. 100. 140. 150. 

111.9 111.6 112.2 112.4 112.8 113.3 114.1 114.3 114.6 119.8i 

102.5 
102.Q 

102.3 10 1.~ 104.8t 101.3 103.3 lC4.0 102.5 103.5 107.8 
103.2 103.8 109.2: D3.8 103.8 103.3 104.8 103.7 10~.O 

104.3 103~7 102.1 104.2 105.3 106.5 
A 2 5 3 01.8 01 5 07 0 

100.2 103.0 103.'8 104.8 101.3 104.5 
103.3 103.2 102.1 102.8 103.0 102.3 
102.5 101.0 101.8 102.3 100.8 95.5 95.2 91.8 100.2 107.0 i 

Cl9.4 101.5 101.5 101.4 100.1 98.2 96.5 99.9 101.2 104.0J 
9A.2 97.7 t;9.t) 100.2 99.4 94.9 
97.5 97.2 98.0 98.9 98.2 94.9 
97.2 96.'. 91.4 97.5 97.9 91.9 
95.4 96.t) 96.7 96.9 95.0 92.0 
92.9 94.4 95.2 94.7· 9/ •• 2 89.9 
93.9 94.1 95.9 93.7 91.1 88.1 
91.6 93.3 92.4 91.1 90.8 86.6 
91.9 92.8 92.3 91.3 90.9 86.9 
90.8 91.5 en.3 A9.7 89.0 86.7 
90.1 90.1 89.6 8B.1 87.1 85.6 
93.3 91.8 89.8 8S.0 81.3 85.5 
89.1 88.3 81.5 86.1 85.6 82.0 
88.2 91.1 Q6.1 85.2 84.2 81.9 
cH.1 88.8 85.6 85.1 84.1 80.9 
88.0 86.5 84.2 83.5 82.2 78.1 
88.2 86,4 83,7 83.2 81.9 11,2 
88,,0 85.8 83.3 83.0 82.0 16.3 
85.9 83.4 80.9 80.4 19.'J 15.8 
85.0 81.8 80.9 19.4 71.6 71.9 
83.1 90.9 81.8 80.8 80.9 80.9 

i ) 84.5 84.1 84.6 84.1 84.1 84.7 
f .. i 
, 

..1L\ 

~. 

j 



lW, 
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~ 
.... ! 

I ! 

:1 
~ 1 I~ 

" Ij 
r I 
~ FRO~ THE ORIGINAL DATA. I 
~' ________ ~ ______________________________ ~C~O~N~F~I~G~UR~A~T~luO~N~N~O~~1~1~4 ___________________ ) .1 

t SPEED • 3324. RPM ~ 

!~ ____________________ ~ ____________________ P_E_R_C_EN __ T_S_P_E_E_D _____ = ___ 90_._0 ________________ : 'I' 

I Q S S l E S S A R RAY . : ORIGINAL PAGE IS J 

~ OF POOR QUALITY J 
~ RADIUS WITH NO ATMOSPH~RIC ATTENUATION 1 fR AND DIRECTIVITY COMPlITATlfJNS) ") 

~ 
I 

. 
; 80. 90. 100. 140. 150. 160. 180. 

,1 
) 

~ 

13.3 114.1 114.3 114.6 11'~. 8 123.6 123.0 , ) . ..;. . 

-04.0 102.5 103.5 107.8 104.8 1 ~8.3 11)6.7 
)3.3 104.8 103.7 10~.O 109.2 112.8 110.7 
02.7 104.2 105.3 106.5 112.2 113.8 113.5 
:>5.3 107.8 107.5 107.0 112.7 116.0 115.3 
)3.'8 104.8 107.3 104.5 113.8 116.3 115.0 ) 
lZ.7 102.8 103.0 102.3 111.5 116.0 112.8 
H.8 102.3 100.8 95.5 107.0 112.2 110.8 
H.5 101.4 100.7 98.2 10/t.O 110.5 111.5 ) 
;9. I) 100.2 99.4 94.9 99.0 108.4 109.9 
~8. a 98.9 98.2 94.9 97.7 107.9 110.5 
H.4 97.5 97.9 91.9 96.5 106.0 109.0 
U,. 7 96.9 gs.o 92.0 94.5 104.4 107.7 
~5. 2 94.7 . 94.2 89.9 93.7 103.2 11)6.6 
~5. 9 93.7 91.7 88.1 92.4 100.4 104.2 ) 

~2. 4 91.1 90.8 86.6 90.8 99.4 102.8 
~2. 3 91.3 90.9 86.9 91.3 98.3 101.8 
n.3 R9.7 89.0 86.7 91.3 97.5 100.8 ) 
19.6 88.1 87.1 85.6 89.7 96.2 99.1 
19.8 88.0 87.3 85.5 89.7 95.0 97.1 
!7.5 86.1 85.6 82.0 87.5 93.5 95.8 
16.7 85.2 84.2 81.9 A6.4 92.1 94.6 
15.6 85.1 84.1 80.9 85.9 91.3 92.8 
14.2 8~.5 82.2 78.7 84.8 89.8 91.2 ) 
13« 7 83.2 81.9 71.2 84.7 89.0 89.9 
13.3 83.0 82.0 76.3 83.4 88.1 88.8 
10.9 80.4 79.'J 75.8 81.2 85.8 A6.3 ) 

10. q 79.4 71.6 17.9 80.1 81.1 81.1 
11.8 80.8 80.9 80.9 81.8 90.9 90.9 
:4.6 A4.7 84.7 84.7 84.6 94.7 94.7 ) . 

.!leA:,\ ) 

FOlJ>.OUT FRAME 1: ) 

-- --.-~-- ----
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~ 
r. 
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~ 
~ , 
~ 
n 
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') 
'--~----------------~----------------------------------------------------

.~ 

) 

s?'EI.- tnSSLESS P4TA AI 100 FOOT RAPIUS 

ORIGINAL pAGE'S 
QF pOOR QUAL,n 

PC SEE nIw ENGINE 

SQOF tNL ET 

FIJLLV SUPPRESSED ENGINE 

ENGINE WITH APp~nACH FI APS 

~EADING NUMRERS = 134 135 136 

CONFIGURATION NO ~ 114 SPEED = 2400. RPM 

TI=MPFR~TlJPE - 35,Q F R EL A T I VE HUM I D I TV = 96. Q PC 

RQO~ ~ I r RO PH(l~IE S lOSSlESS DATA 

'1IC , 14 15 16 17 18 

B Q. 1 7 • 31. 43. 

THFT4~ ~ 9n, 90. 90. 90. 90. 

l 1')6. 9R. 91. 86 " 

85. 82. 93. 86. 

Pi 

11. 22. 31. 
d 1 

) ________ ~P~H~I;/~~~----~o~.--~~--~~---=~---=39~.------------------------------________ ~l 

" 
) 

) 

) 

INDEX FREO 

? 

3 
4 
5 
6 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
19 
19 

27 

29 

100. 
125. 
160. 
200. 
250. 
315. 
400. 
51)0, 
630. 
800. 

1000. 
1250. 
1600. 

16000. 

85.3 87. c; 
86.6 89,5 
87.8 89.4 
Q;).1 R9,7 
P9.0 90.e; 
89.3 90.4 
'lR.a ~6. 7 
81,3 8t.4 
85.0 84.2 
86.1) 85.4 
~6.'3 85.9 
84.3 .'33. 6 
82.3 81.4 
Rl.2 BCL 4 
90.4 80. 1 
81.0 79.9 
81.2 19.5 
~n.l ~O. 5 
71.1 76.1 
7 7 

76.1 
1 7 .3 75.2 
77.3 74. e 
78.1 74.7 
79.4 77.3 

79.6 

86.1 
89.8 
89.9 
90.4 
81.6 
87.8 
86.1 
P5.3 
84.6 
8Ci.3 
85.3 
83.1 
81.3 
80.6 
79.0 
79.8 
7'3.8 
79.4 
74.8 
7 

63.9 

90.8 
CZ2.~ 

92.0 
C)3. B 
90.0 
.99.7 
89.0 
e8,? 
88.2' 
89.2 
88.2 
86.5 
§5 •. 0 
82,4 
82.2 
81.4 
81.3 
81.3 
77. a 
7 8 

76. c; 
75 5 
71.2 

90.3 
«;iO.5 

93.2 
<;3.8 
e9.3 
9;).0 
90.3 
~9,7 

88.8 
"'<).2 
88.3 
R6.7 
85.9. 
8C;,2 
82.9 
82.4 
81.9 
'32.1 
77.7 
77 

76.5 
75.'5 
76.2 

79.0 
77 7 
71.7 ~eLDOUTFRAME J . -

--------------------..------------..----------~~--..-----99.4 99.4 98.6 101.5 101.8 OASPl 
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') Of POOR QUALITY 
ORIGINAL PAGE IS 

l36 ") 
j 
c 

! ~ 
~SPEEO = 2400. RPM PERCENT SPEED 65.0 
f' 
YE HUMIOITY = 96.0 PC 'BAROMETER = 29.3() IN HG l'I'1n .H7 

) -\ 
, 

) 

) I 

~ 
) 

i 
._j 

1 
i 

) 

~ 
l , 

) 

i 

~ 
) I 

1 

) 

) 

) 

) 

) 
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• ·0· ~$. II 
tr FRAME J 
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-~ 

OATA Of l10S. SU~SET NO. 

QCSE E OTW E~ GI NE 
SnOE INlFT 

81. 

FUllY SUPPRESSED ENG[~E 
ENGINE WITH APPROACH FlAPS 

P.EADINGS 134 135 136' l2f' 

lOSSlE'SS A R RAY 

• I 
-~ 

)--------------------~~~M7~r_,~~~~~-~~~~~~--~--------------------------~ FLyavCIG Pi.Oiji.ij?O.ATA AT lOO.O FT RAOIUS WITH NO AT~OSPHEPIC Al 
(FOR POWER AND DIRECTIVITY COMPUTATlaN~ 

COMPUTED OASPl 108.0 107.4 

) BAND FREQUPJCY 
1 25 101. 7 10O.Q 
2 '32 101.9 9R.9 1 
3 40 100.2 QR." 
4 50 97.9 101.0 
5 63 en.2 97.2 
6 gO 94.4 9'5.7 
7 l1Q Q~.4 94.,., 
8 125 ~!).o 91.2 
9 160 R6.4 R.B.O 

10 2,)() 85.9 87.9 
11 250 86.9 A7.4 

) 12 315 86.1 87.9 
13 4')0 84.4 38 .? 

14 500 j:n.6 R6.6 
15 630 81.6 133.6 
16 800 82.5 84.'J 
17 1000 83.A 83.0 
18 1250 87.e; A 2.1 
19 161)0 R2.0 78 .5 
20 200') A2. R 78.2 ., 21 2500 84.8 78.6 
22 3150 R5.0 78.8 
23 4000 8~.6 77.r:, 

85.3 75.8 • 24 5000 
25 63')0 RA.3 7R.9 
26 8000 87.9 77.2 

) 27 lOt) ')0 91.1 . 79.9 
28 125 )0 ~O.1 BO.a 
29 1601)0 AS.S 81) .5 

) 

FO~DOUT FRAME 

) 



il ass l E- S S A R RAY 

!FT RAOIUS \oJ ITH NO AT~OSPHEP IC ATTENUATION 
~ ER AND 01 RECTI VI TV COMPUTATIONS) 

, , 

• 

CONFIGURATION NO 
SPEED = 2400. RPM 
PERCENT SPEED 

114 

65.0 

~: . :t;,;Gu~,;;;~ ..... ,-=c '~.;:;';:"".L . . ~ ',~ .•.•• ].;,:;,~~~,;:;,~J""'Er-, .. ,-, --.:---...-,;.........,..,....-.-~~ 
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I 
I 
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DATA OF 1108. SU8SET Ne. 81. READINGS 1=4 135 136 

SIX DECIBELS HAVE BEEN SU~TRACTED FRO~ THE ORIGINAL DATA • 
QCSEE OTW E~GINE 

SOOF INLET 
FULL Y StJPPR FSS ED ENG INE 
ENGINE WITH APPROACH FLAPS 

ORIGINAL PAGE 15 n _ ~ 
OF POOR QUALITY EL'/tJVVJt, ~f'ATA AT 100.0 f=T PAI)IUS WITH NO ATMOSPHER Ie l 

.sPL lOS S t E S S A R RAY 

(FOR POWER A~ID DIRECTIVITY COMPlITATtOj 

ANGl f Or I). 30. 40. 50. 60. 7). 80. 90. 10:). 140. 150. 

CO~PUTED OA$Pl 103.4 104.4 114.7 104.2 114.0 103.3 102.3 102.8 103.4 107.5 108.0 

BANI) FPEOUPH:V 
1 25 92.R 94.3 97.2 96.8 ~~.3 97.3 ~5.~ 97.0 G5.5 99.0 98.7 1 
2 32 92.2 96.0 G7.? 96.7 97.2 96.2 94.7 94.5 G5.3 100.8 101.~ j 
3 40 92.8 96.2 95.2 96.0 94.0 93.0 90.5 93.0 95.3 102.0 101.0 l 
4 50 92.2 95.3 94.9 93.2 91.B 92.2 91.8 94.0 95.7 100.5 99.8 
5 63 91.7 91.7 92.3 8~.7 A9.0 91.2 92.0 91.3 Gl.5 93.5 99.3 
6 80 91.0 B8.A 86.5 88.3 92.3 91.8 .8 89.5 90.2 93.2 96.7 
7 1)0 89.3 88.3 A9.2 90.3 91.289.7 89.5 89.2 89.5 90.5 92.7 

). ______ ~8----~1~2~5----~8~4~.~9--~B~7~.~5--79~9~.70--78~q~.77--78~7~.~4--78~8~.~7--~8=R~.74--7878~.79--7879~.79--787~.~9--879~.~7~ 
9 160 ~4.0 88.2 87.4 84.9 9t.4 -87.4 87.2 86.9 88.4 88.3 86.5 

10 200 86.5 87.0 A5.0 86.9 86.5 87.0 86.2 86.9 87.5 86.4 85.0 
) 11 250 83.0 84.2 84.0 85.4 86.4 86.0 86.9 87.2 89.4 85.0 85.2 

12 315 RI.7 83.4 83.0 83.9 84.5 84.2 €4.7 84.0 85.2 82.5 82.7 
13 400 77.9 81.4 AO.9 81.6 AO.7 82.2 82.2 82.6 83.9 80.2 Al.1 
14 500 75.7 77.9 78.2 79.6 ~1.6 81.4 81.9 81.4 81.2 79.1 79.9 
15 630 74.9 77.8 77.8 79.1 78.9 80.4 79.1 79.4 78.6 76.1 78.3 
16 800 70 .1 79.0 78.~ 7Q.5 RO.O 79.6 79.3 79.5 78.8 77.6 79.3 
17 1000 86.7 84.8 82.0 81.5 81.7 79.7 78.8 7A.5 78.8 78.5 30.2 
18 1250 91.7 89.6 86.2 85.7 84.9 81.7 78.6 78.2 77.9 78.9 80.6 
lq 1600 86.8 85.2 84.2 81.8 79.8 78.3 76.7 76.0 75.2 74.1 76.5 
20 20'0 87 .2 85.5 84.5 83.0 A1.2 78.5 7t.2 75.3 74.6 72.8 75.1 

---~2~1---:i:2~5-::J:-=O----J (.;":7:--9=-:. 7=-.=-=7=- 85. 9 83 .9 82 • 7 7 9. 9 76 • 9 76. 1 74 .1 7 1 • 9 74 • 4 
22 3150 87.1 86.6 85.6 84.3 83.3 79.6 75.9 74.3 73.3 71.4 74.6 , 

) 23 4'01') 87.2 86.0 85.5 4 84 •4 83.2 80.2 75.9 73.9 72.0 71.4 74.~0 
24 5000 86.8 A6.3 85.4 83.R 82.9 79.4 74.~ 72.9 71.6 72.1 75.1-1 
2~ 6300 AQ.5 ~7.6 87.3 86.5 85.3 81.9 16.9 74.4 71.9 73.4 74.3 

} 26 8000 92.5 90.3 90.5 R8.5 8t.g 81.3 78.5 75.4 71.2 75.3 73.7 
27 10000 qo.o QO.9 Q2.4 92.2 89.0 85.1 81.9 76.8 72.6 77.8 73.7 1 
28 12500 87.R 8~.2 89.5 89.0 RB.1 R3.7 eo.7 76.8 71.0 81.0 72.4 I 

) 29 16000 R6.7 Q4.a 84.9 84.3 ~3.6 79.1 75.9 74.3 74.9 84.9 75.2 -

FOLD.OUT FRAME I 
-



r:=-=~'~:=:-::~:-~--~=~===~~'~:=::'~':;::~l 
1136 ~. . ) I 
t 1 
;FRO~ THE OR IGINAL DATA. 1 
I" 
I r-
I , 

~OSStESS ARRAY 
, 
~. . R A 0 JUS WIT H NO ATMOSPHERIC 

CONFIGURATION 
SPEED = 2400. 
PERCENT SPEED 

A TTENUA TI O~ 
~ A~!D o I R EC T I V IT Y COMPUTATIONS' 
\ , 

:80. 90. 10·3. 140. 150. 160. 180. 

f2.3 102.8 103.4 101.5 108.0 111.1 111.0 

5.8 97.0 <;5.5 99.0 98.7 103.2 1Cl3.5 
:4.7 94.'5 <;5.3 1<10.8 10 1. ~ 104.3 102.8 
~O. '5 93.0 95.3 102.0 101.0 103.5 103.0 
t.8 94.0 95.7 100.5 99.8 105.0 101.5 
:2.0 91.3 en .5 93.5 99.3 102.2 101.5 
Q.8 89.5 90.2 93.2 96.7 101.3 99.2 
9.5 89.2 '89.5 90.5 92.1 97.3 98.7 
8.4 88.9 89.9 87.9 aq.7 95.0 96.4 
7.2 8~. 9 88.4 e8.3 86.5 91.7 96.0 
6.2 86.9 87.5 86.4 '35.0 91.1 95.5 
6.9 87.2 89.4 85.0 85.2 90.0 94.5 
4.7 84.0 85.2 82.5 R2.7 87.7 92.9 
2.2 82.6 83.9 80.2 ~1.1 137.9 QO.9 
1.9 81.4 81.2 19.1 79.9 84.7 ~9.2 
9.1 79.4 78.6 76.1 78.3 84.3 87.6 
9.3 19.5 78.8 77.6 79.3 84.0 86.8 
8.8 78.5 18.8 18.5 80.2 83.3 86.2 
8.6 78.2 77.9 78.9 80.6 82.9 84.9 
6.1 76.0 75.2 74.1 76.'5 79.8 83.0 
~.2 75.3 74.6 7'.8 75.1 78.6 81.3 
6.9 76.1 14.1 71.9 74.4 11.4 80.2 
5.9 74.3 73.3 71.4 74.6 16.6 18.9 
5.9 73.9 72.0 71.4 74.5 75.5 71.9 
't.~ 72.9 11.6 72.1 75.1 75.8 76.9 
&. <; 74.4 71.9 73.4 74.3 15.9 76.9 
8.5 75.4 71.2 75.3 73.7 75.4 76.2 
L.9 76.~ 72.6 77.8 13.7 77.8 78.1 
).7 76.8 71.0 81.0 12.4 81.0 81.0 
5.9 1(+.3 74.9 84.9 75.2 84.9 84.9 

.:t~Lf 
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·"'~ ." _. ~,,,,~,,~,,,,,,, ... ~.r~" 

• 4> •• _a_._. , ___ ._-..-: ______ .. _--.- _____ ------.-,..-._~ .... _ ..... ___ ~ .... _; ~ ..... _. __ c'~--.-:--~= -. ~. ~ " . ~ .. l 
A • ) ________________________________________________________________________________ ~i 

I '-, 
6 8 PL lOSSlESS OATA AT 100 FOOT RADIUS ) 

'oD·----~~~~--~~~~~~~·~·~~~~~~~~~------------------------------------~ 
.J , 

ORIGINAL PAGE IS 
Of pooR QUALITY 

QCSEE OTW ENGINE 

BELLMOUTH HARDWALL INLET 

HARD CORE, NO SPLITTER 

ENGINE WITH APPROACH FLAPS 

) __________________ ~--~R~E~A~D~I~N~G~N~UM~B~E~R~S~=~~1~3w7--~1~3~8 __ ~1~4=6 ________________________ ~ , 

CONFIGURATION NO = 100 SPEED = 1848. RPM 
I 

1'1 

TE~PERATURE = 34.0 F RELATIVE HUMIDITY = 75.0 PC 
------------------~~~~~~----~~~--------~~~~~~~~~~--~~~~-------

BOOM MICROPHCNES - LOSSlESS DATA 

MIC , 14 15 16 17 18 
) 

R O. 17. 31. 43. 54. 

) _________ TwH~E~TwA~7~6>~S~~9~O~.--~9~0~.---9~0~.L-~9~O~.~~9~0~. ____________________________________ _ 

Z 106. 98. 91. 86 • 81. 
) 

o I S TAN CEq 1. 85. 82. 83. 86. 

) __ ------~P~H~I~J~~~----~O~.--~1~1~.---=2~2~.---=3~1~. __ _=39~. ____________________________ ----____ ~{ 
INDEX FREQ 

, 

) 1 25:. 81.3 79.5 80.6 83.3 84.3 
2 32. 81.0 82.5 82.9 83.8 85.2 j 
3 40. 80.8 82.4 82.6 83.2 84 .• 5 1,' 

) _____ ~4 __ -=5_""0.:... ___ =~_=2.:.. • .:<,.5_.;::.8-,-4.:.. • .=.0 __ ;.<..8=5 ..... -=-4 __ =8::,.c.A~. 3~ __ 8=9.:..:.'"_'0~ _________________________ __iil] 
5 6 3. 9 4.5 84. 1 82 .6 84 • 7 83. 3 1 
6 80. 82.1 82.7 81.8 82.5 81.3 j 

~ 7 10~. ~2.3 81.1 79.3 81.4 84.0 l 
8 125. 79.7 79.2 79.6 Al.0 Pl.2 ~ 
9 160. 78.7 78.6 77.8 79.5 8'1.5 

~~ __ ~1~O~ __ ~2~O~0~. ____ ~30~.~3~~8~0~.~2~~7~9~.8~~8~1w.u2~~8~2~.~0 __________________________________ ~ 
11 250. 82.5 80.7 78.8 81.2 81.2 
12 315. ~O.3 77.6 77.4 ]9.2 79.7 
13 400. 77.8 76.7 75.8 77.0 77.7 
14 5~0.76.9 75.8 74.6 75.9 76.4 
15 630. 7~.5 76.3 74.0 75.2 75.5 

) __ ~.~-~1~6----=8~0~O~.----~1~9~.~7--~7=8~.-""O--~7=6=.~0--~7~6~.~4 __ ~7~7~.2=-----~------------------------------~ 
17 1000. 78.9 76.8 74.7 75.3 75.3 
18 1250. 78.0 76.4 73.4 74.5 74.0 
19 1600. 75.0 73.4 71.3 72.2 72.2 
20 2 00 0 • 74. 2 71. 7 69. 9 71 • 3 71 • 1 
21 2500. 73.8 71.2 69.2 70.8 70.6 
22 3150. 72.6 69.5 66.8 68.6 68.4 
23 4aOO. 73.2 69.7 67.1 69.1 68.8 
24 5000. 74.5 70.8 66.8 69.2 68.4 

) 
I 

25 6300. 78,5 75.1 70.2 72.9 71.6 
26 8000. 76.8 74.3 68.1 72.9 72.0 
27 10000. 79.1 75.6 61.7 73.1 

J ____ ~~~~~£----=~~_=8~O~--~8L7--~74~.~_7~~--~~~~~~~~~----------------~ 
74.1 63.0 68.8 

OASPl 
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~S PEED = 1848. RPM 
f. 
" rE HUMIDITY = 75.0 PC 

ORIGINAL PAGE IS 
OF POOR QUALITY 

PERCE~T SPEED 47.0 

BAROMETER:: 29.18 IN HG ¥dl/ .2(7 
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~'. ___ ~-='_~_~~ ~.u~~~--"' ________ ·- '-""""""'''i.1III1 ••• ", •• ,n,&":e;;;;;,,,*,'''''''*'W'&l ;;: .;iL~ 
'" -t"<'.·~,·, "~'_-'.-#"---:.~~'-',;:"':::--':"':'"-=--""""~"""""~~-,";'T7'<":"r··,,-' ~:::-::::'-7""'~--::;;,_~~, .. _.~,_.", ,_~_ ;"'·._-_7 ...... '""""""'_",,....4'..,..,~-··-l·'· .' . .. ~ 

••• _._-,-. ___ ...... ~ , .. _~_ .... '"'_.- ______ • _____ ~_~_ .. _ _ ___ • __________ ~ ..... ____ " • ___ • ,. __ __ r __ ........ __ "~ -_-_--~-. • .... _:_~. "~. ___ ~ 

" .~ 

~ 'J ------------------------------------------------------ ): 

-l 6 ____ D~A~T~~~O~F~lu2wQ~1~.~~5~U=B~S~E~T_uN=O~. ____ 8==2.~~R~E=A~D~I~NuG~S~.~1~3~1 __ ~1~3~8 __ ~1~4~6 ______________________ ~ 
~<>O· • 

9 

QCSEE OTW ENGINE 
; __________ ~B~E~L~L~~~O~.U~T~H~H7A~P.~D~W~A7L~L==I~N~L~ET~------_________________________________________ ~ 

HARD CORE, NO SPLITTER 
ENGINE WITH APPROACH FLAPS 

LOS S L E S S A R RAY 

Fz;ytIl/VC PL/i1t.n?.. DATA AT 100.0 FT RADIUS WITH NO 'ATMOSPHERIC, 
(FOR POWER AND DIRECTIVITY COMPUTATI~ 

ANGlE,8,e 60. c; c. J , 

t 
~ 

) 

" c 
r' 
1 r 

)----~~--~~~--~~~~~=---------------------------------------------------~ 

) 

! : 

j: ' 

l: .,\";..; .. ".i;1;:Ojt~~~.~:,... . ,_.:... _ ._.~".'..:.<./~:;., •.•. ',~_, 1:":," ". ~i;""; c°':';'-,: ;.:}·:d.~:-~ .. ~·~;;7~~!J.~~~';j~+.;;d;f~,:; <~ ;;';:;>i', 



~. 
': 
i 
tOSSlESS A R RAY 

FT RADIUS WITH NO ATMOSPHERIC ATTENUATION 
It ER AND OIR Ec'll "ITY COMPUTAT IONS) 

\ ~ 

1::-----------,------.. -... -.-. 

CONfIGURATION NO 100 
SPEED = 1848. RPM 
PERCENT SPEED = 41.0 

FOLDOUl: ~ 4\: 

,,:~ ,,,!,-.. '. 

~- __ ~ :!_ ,;...~-=';: :'o.:..':'~ ',_ 

.,-~--~---,...- .... 
'~.," ~:" ;; ;};,t;::·~.~~_t:~ 7·;'::.i.:.: '-7..r~1.t:·E.:~~-b.·~ -~'.~' ~' 



'" ..... 'l~'''';:IIJII·'' _,-----:::u:, .. ,.,..",;$ ..... ""W~1OiG4;.!14, 

,~ ....... - - , .. -. -.. ~ 
'),_. -----------------------------~! 

~ 
6 __ ~O~4~T~4~O~F~1~2=0_1~. __ ~SU~B~s~e~T~N~O~.~--=82=.~~R~e~A=D~I~N=G=S __ =13~7~~1~3~8~~1~4=6~ __________________ ~1 

~[~ . 
-" I 

~ ......... _. - ,.... -' ~ ---- .................. .. 

" SIX DECIBELS HAVE BEEN SU8TRACTED FROM THE ORIGINAL DATA. i 
) -ot SEe OTW ENGINE. i 
----------~B~E~l~l~M~O~,U~T~H~H~A~R~D~W~A7l~l~I~N~l=ET=-------------~------------------------~----~i 

HARD CORE, Nfl SPLITTER ~ 
ENGINE WITH APPROACH FLAPS 

) __ ~O~RxlG~l~N~~L~PA~GD'E~I"S~--------------------~~~f?-=L-=-~l~O_S~S~l~E~S~S __ ~A~R~R~A~Y~ 
OF pOOR QUALItY. 

&'14Vo.~ATA AT 1(1).0 FT RADIUS WITH NO AT~O$PHERrC 
(FOR POWER AND DIRECTIVITY COMPUTATIO 

ANGl L6t; Q. 3 O. 40. 50. 60. 70. 80. 90. laC. 140. 150., 

COMPUTED OASPl 103.6 101.5 100.3 99.1 99.5 95.9 95.1 94.3 94.6 98.3 1)0.1) 

__ .:;:8~A~N:.;:;D....;..f..;.:P.:.:;;E;.;;:Q~U;.;E..;.;N:.:;;C..;.Y-~__::~~__::~~__=_-~__=_-~__=_-~__=_-~~-~__=_-~~_~~_~. .j 

1 25 ?'4.5 87.7 90.5 90.8 91.2 88.3 89.0 87.7 85.3 91.8 92:7 
2 32 85.2 P8.5 90.8 88.7 aQ.3 88.2 86.2 86.0 85.5 91.8 93.5 
3 40 ~3.3 87.' a9.0 88.0 86.5 83.8 R4.2 83.5 84.2 89.2 91.8 j 
4 50 85.3 88.7 88.5 87.5 86.5 84.8 85.5 85.8 87.7 90.3 91.5 1 

5 63 84.8 85.5 84.2 83.8 84.5 84.2 85.2 83.3 84.7 87.0 89.7 
6 80 84.3 83.8 81.5 81.2 82.7 83.5 82.5 81.2 83~ 85.3 87.3 
7 100 84.3 83.3 84.3 82.7 83.8 82.5 83.2 81.7 81.7 82.0 84.0 I 

9 160 79.7 81.5 81.2 18.0 79.0 78.9 78.9 79.0 78.1 17.2 19.7 i 

10 200 8~.4 82.0 82.7 80.5 79.5 80.0 81.4 79.0 80.7 81.2 82.0 l 

8 125 83.0 82.2 82.7 82.2 80.4 90.4 80.2 79.4 80.9 80.5 82.4 \ 

11 250 83.5 81.4 79.0 80.2 79.2 79.4 79.0 80.0 80.9 79.7 ~0.5 j 
12 315 79.2 19.9 77.5 77.2 77.7 76.9 77.0 J6.7 77.5 76.0 78.0 ' 
13 400 76.9 76.9 75.6, 75.2 75.2 74.2 74.7 74.6 75.9 77.1 16.9 1 
14 500 76.4 75.6 75.1 74.6 74.6 74.6 72.9 72.7 73.2 74.4 15.9 , 
15 630 76.8 76.9 76.3 75.8 73.8 73.4 71.8 72.4 71.8 72.8 74.1 
16 ~OO 85.6 85.0 86.0 83.1 79.0 76.3 73.5 74.0 74.0 77.0 78.1 
17 1000 85.0 84.8 85.2 83.2 79.2 75.7 72.8 12.1 73.0 71.5 80.0 
18 1250 83.4 84.9 82.9 80.8 79.1 74.9 11.8 71.6 70.8 76.8 78.8 
19 1600 85.2 86.9 B5.6 83.9 82.1 76.7 71.7 70.7 70.4 73.2 75.9 
20 2000 82.6 85.9 85.2 83.6 82.1 17.1 71.2 69.6 69.1 70.6 72.6 
21 25 00 81 • 4 85 .5 84.9 84 .9 83 .2 77.5 71 .0 69. 2 68 .5 70. 5 73 • 41.

1 
.. 

22 3150 80.3 83.1 ~2.0 .81.5 79.6 74.1 61.8 66.6 66.5 67.8 72.5 
) 23 4000 80.4 83.2 81.3 81.7 7A.8 73.3 67.2 66.7 61.2 69.4 74.4 I 

.~ 
24 5000 80.9 84.5 81.3 81.4 79.1 73.9 66.4 65.7 65.7 71.1 74.5 I 

25 ~300 100.490.085.885.683 .. 578.270.267.667.514.076.11 
: ~ }.~--,-=2~6;,__~....;:8'_":O'_":l')~O~--__:::9~6:_"'._=7:___::9:_:::4-.,,;:.~3-_::8_=9-=.._=_6-_::8_:::7:-".-=3~_=_8_=_9-=..-=0-_=_8_::_0..::..._:_8-_=1,.::.2..;;.._=1-_::_6~7..::...~5-....:::.6_=8..::..._=_0-_=7~2-=-.~1_=7-=-3..::.... -72~! .. 
. \ 27 10000 85.5 93.1 qO.3 88.7 93.5 84.4 73.7 69.3 68.371.2 72.6 1 \& • 
:. t; 28 1 2 500 87 • 9 8 7 • 4 ~ 5 • 1 84 .9 83 • 0 7 7. 9 68. 5 6 7. 8 l: 8 • 5 76 .2 79. 6 ~ 

:i .,<;~~~~.~~:~-.. __ 2_9 __ 1_6_0_o_0 ___ 9_0_._3 __ 8_9_._4 __ 8_5_._8 __ 8_3_._5 __ 8_2_._0_7_3_. _1 __ 6_4_._8 __ 6_4_. _0 __ 6_4_. _7 __ 14_. _1_1_~ 6_. _. _2 ----! ... 

,.' ~ ... ..... ~7 
(ji·-.i:~~:!.~~·':'" ---------,--.......-.;,;;,..-...;;....;-------------
: 1~ .' 

fOLDOUT. FRAME I 



_:<~~:.='~_~W~~§i.'iM4A' 
. . . 1 - - -- .' .. ....l.._ ~. 1 r- -~ -. -.-:..:-:-~. ~ 

~~----~~------~-----------------------------------------------) r • ~~~~1~4~6~ _______________________________________________________________________________ 1 

~ FROM THE OP IG INAl DATA. 
~ 

;0 S S l E S S A R R A Y 

If RADIUS WITH NO AT~OSPHERIC ATTENUATION 
~R AND DIRECTIVITY COMPUTATIONS) 

i 80. 90. 10C. 140. 150. 160. 180. 
, 

95.1 94.3 94.6 98.3 100.1) 101.1 101.2 

• 
B9.0 87.7 85.3 91.8 92.7 95.7 94.5 
B6.2 86.0 85.5 91.8 93.5 93.2 94.2 
~4. 2 83.5 84.2 89.2 91.q 92.0 91.0 
B5.5 . 85.8 87.7 90.3 91.5 91.7 90.7 
B5.2 83.3 84.7 87.0 89.7 91.7 91.8 
B2.5 81.2 83 .3 85.3 87.3 88.5 90.3 
93.2 81.7 81.7 82.0 84.0 86.5 88.5 
BO .2 79.4 80.9 AO.5 82.4 84.9 86.4 '8. '3 79.0 78.1 17.2 19.7 82.0 84.7 
H.4 79.0 80.7 81.2 82.0 84.0 83.9 
'9.0 80.0 80.9 79.7 80.5 81.5 82.5 
r7.0 ,76.7 77.5 76.0 78.0 7B.4 80.1 
r4.7 74.6 75.9 77.1 76.9 77.9 79.2 
r2. q 72.7 73.2 74.4 75.9 16.4 16.9 
rl. B 72.4 71.B 72.8 74.1 75.8 16.9 
r3 .5 74.0 74.0 77.0 78.1 77.3 76.5 
r2.8 72.7 73.0 17.5 80.0 77.7 15.1 
rl.8 71.6 70.8 76.8 78.8 77.3 74.3 
'1.7 70.7 70.4 73.2 15.9 74.5 12.2 
rl.2 69.6 69.1 10.6 72.6 73.1 71.1 
rl.O 69.2 68.5 70.5 73.4 72.2 70.7 
,1.8 66.6 66.5 61.8 12.5 70.5 69.2 
,7.2 66.7 67.2 69.4 74.4 70.2 69.0 
16.4 65.7 65.7 71.1 74.5 71.6 70.8 
'0.2 67.6 67.5 74.0 76.1 75.3 13.5 
[2.1 67.5 68.0 72.1 73.2 73.3 72.0 
~3. 7 69.3 68.3 71.2 72.6 72.5 73.9 
:8.5 67.8 68.5 16.2 79.6 77.2 82.4 
,4.8 64.0 64.7 74.1 76.2 74.6 80.7 

a47 

CONFIGURATION NO 100 
SPEED = 1848. RPM 
PE~CENT SPEED = 47.0 

ORIGINAL PAGE IS 
Of POOR QUALITY 

'OLD.OUX.EB..A.M& .2.. 
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• _ •• __ •• , __ .,, __ ~o ___ .. ___ _ ,- -----'- -,--~ .- ----- -' ,- .'.' 1 .. --: . .:. 

1 

6 SP'- lOSSlESS DATA ~T 100 FOOT RADIUS 
,-~O·--~~~~~~~~~~~~~~~~~--------------------------~ 

, 9 QCSEE OTW ENGINE 

ORIGINAL PAOE IS 
BELlMOUTH HARDWALL INLET 

Of pOOR QUAUTY., HARD CORE, NO SPLITTER 

ENGINE WITH APPROACH FLAPS 

~ R EAD I~IG NUMI3EP.S = 147 148 149 t 1 
\ 

t C f1NF IGUR A TI ON NO = 100 SPEED :: 2397. RPM PEl 

i TE~PERATlJRE = 34.0 F R El AT I VE HUMIDITY = 72.0 PC 
" re 

r SltJIfl./~IJtt/£ 
t ;r 

Ii ) BcnM '1IrROPHONES - lOSSlESS DATA , 
'1 I MIC " 14 15 16 17 18 

') 

• R o. 17. 31. 43. 54. 
r' • i 

~..s: (.1 THETA7 90. 90. 90. 90. 90. 
~i 

t
i 

Z 106. 98. 91. 86. 81. t { 
·1,1 

~ t 

DISTANCE 91. 85. -32. 83. 86. 1 

I 
1 
i 

') PHI;I o. 11. 22. 31. 39. , ,. 
j 

INDEX FREO ~, 

) 1 25. 87.1 86.7 87.4 91.0 92.7 ! 

2 32. 90.3 87.0 86.9 94.5 92.7 1 
87.6 • 3 40. 89.0 87.6 91.8 92.5 ~ 

) 4 50. 90el 90. C 90.6 93.8 94.2 ~ 
~ 

5 63. 89.6 8q.2 e8.8 90.5 e9.2 .~ 

6 80. 90.) 90.1 88.9 90.2 89.3 
7 100. R7.1 87.6 85.9 88.7 91.0 
8 125. 87.3 87.2 85.9 88.9 89.2 1 

1 

9 16 O. 85.5 85. " 84.6 88.5 89.7 
, 
j 

10 200. 86.8 85.1 86.3 88.4 89.0 
" 

11 250., ~8.3 81.7 86.3 88.7 88.8 ~ 
12 315. 85.8 ,Q4.1 84.3 87.4 86.7 .~ 

) 13 400. '34.0 83.4 82.6 85.2 86.0 1 
1 

14 500. B 3. 2 82.1 82.0 84.1 84.2 \ 
! 

15 630. P.2.4 AI. 1 80.1 .q2.4 82.7 
'~ 

t 
16 BOO. ~2.6 80.8 79.7 Rl.C; 82.4 J 
17 1000. 82.4 80.3 79.0 81.3 A1.4 

,~ 
~ 

lR 125 ~. 82.13 AO. 7 7q.1 80.7 80.5 ~ 

) 19 16)0. 79.2 77.1 75.5 77.4 77.2 
20 ,2000. 78.7 76.1 75.4 76.8 77.2 
21 250G. 79.2 71.1 75.2 77.0 71.3 

" 22 3150~ 78.6 75. A 13.5 75.8 75.6 M 

23 4000. 78.2 75.6 72.6 75.2 74.8 ,~ 

~ 24 5000. 78.9 75.3 71.6 74.4 74.1 iJ 

25 6300. 80.3 77.0 72.3 75.2 74.5 ~ 
~ 

26 8000. 82.3 78.3 11.8 76.6 75.2 ~ 
" 21 1000 O. 83.3 79.6 11.6 77.1 76.3 

28 12S00. 85.4 80.0 69.2 75.C; 75.4 , 

,29 16000. 83.8 71.0 66.2 72.9 71.9 FOLDOU:r FRAME 

~ . 100.3 .99.'>·911.7 102.0 102.2 . 
- ,......:..:~..... . ----~-.''''~ 0·': . ,.0_ .. " ... , . -.,..---:~,-

" ' 
' . .. ..... ~.,'~::,~ , ' . £,.:"'.', ,c .... 

.,:, , .. ,'~'~..,J.i4_~.~~-" - .. ~~--'-,~.---"--.-,"- .Jc~~" .~. ~.....: • 
_.'"~~ __ ,.L. .... .••• 

,,' 

.-~ :. .:~. ~" 
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49 

iSPEED = 2397. RPM PERCE~T SPEED 65.0 
~ e HUM I D IT Y = 72. 0 PC BAROMETER = 29.17 IN HG 
, 
~ 
~ 1 
~!:------------------------------------------------------~------------------------------
t 
~ 
~. 

FOLDOUT FRAME 1..,... 
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A ----------------,.---------------------------~ 
~ • 
; 6 __ ~D~A~T~A~O~F~lu2~Oulu.~~S~U~~~S~E~T~N~O~._~8~3~,~~R~E~A~Dwl~N~G~S~~1~4~7_£1~4~8 __ £14~9~ ___________ ~ 
;;°0· • 
:. " 
K __________ ~~~~ __ ~~~-----------------~---------------------------.----~ ~J QCSEE CTW ENGINE 
!~ " ' BELLMOUTH HAROWALL INLET 
r HARO CeRE, NO SPLITTER 

ENGINE WITH APPROACH FLAPS 

LOS S L E S S A R RAY SPL 
1---------------------,~~L~Y~~=V.~~-AC~~R~~=71*---D-AT-A--A-r--1-0-0-,O-'-F-T--R-A-D-I-U-S-W-I-T-H--N-O--A-TM-O-S-P-H-E-R-I-C-A~~ 

(FOR POWER AND DIRECTIVITY CO~PUTATION~ 

ANGl)~ 61), qa. 

COMPUTED OASPl 109,7 107,1 

) BAND FREQUENCY 
1 25 102.9 100,4 
2 32 102,7 100,0 
3 40 J -)1'. 0 07,5 
4 50 qg.5 99.5 
5 63 94.5 9C; .7 
6 ~o 96.0 94.9 
7 100 95.4 93 .q 
8 125 91.7 92.2 
q 160 <3R,3 8R.7 

10 200 89.7 88.2 
11 250 89.7 87.6 

) 12 315 R7.7 87.6 
13 400 At:.7 87.4 
14 500 85.1 86,,3 

) 15 630 83.a 84.4 
16 800 85.3 83.6 
17 1000 88.0 83.0 
Ie 1250 91.3 82.6 ! ) 
19 161)0 AA.1 78 .1 
20 2000 90.5 78.8 
21 2500 91.9 79.8 
22~ 3150 89.6 78.6 ;;\ 

) 

23 4000 8q.l 77.3 
) 24 5000 R9.5 75.6 

.. 
25 63'0 91.1 76.6 
26 8000 ~8. 7 76.1 

) 27 10000 96.9 79.1 
28 12500 95.4 77.2 
2C) 16000 93.4 '30.4 

~q. 

) 

FOLDOUT. FRA!ti& 

~ 
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1 

I 
los S l E S S 
\ 

A R RAY 

PT RADIUS WITH NO A1MOSPHERIC ATTENUATION 
tER AND DIRECTIVITY CO~PUTATIONS' 
~
i 

CONFIGURATION NO 
SPEED ~ 2391. RPM 
PERCENT SPEED 

100 

65.0 

FOLDOUX EB.AMB 2 



6 ____ ~DA~T~l~O~F_41.2~O.1~. __ ~S~U~R~S~ET~~ul~Q~. ____ ~83~.~8~E~AD~IN~G~SL-~IL4~7~~1~4~8~~IL4~9L-______________________ ~ 
\-o[).. .~ 
9'1 

--------------------~S~I~X~O~E~C~I~A~E~LS~H-.A~V~E~A~E~E~N~SU-B~T~R~A~C~T~E~D~F~R~O~M~T~HE~O~R~I~G-I~N-A-l~D-A~T~A-.--~ 

l 

t 

I 
I: 
I: 
L 
:[; 
~ . 

~ ___________ QsC~S~E.E-O~T~W~E~~r.~~~I~N~E----~~------------------------------------------------~ 
SELlMOUTH HARDWAlL INLET 
H~RO COR~, NO SPLITTER 
ENGINE WITH APPROACH FLAPS 

) _________________________________________________ ~~}'~Z-____ ~l_=O~S~S~L~E_S~S~~l~R~R~A~Y __ ~ 

DAT4 AT 10Q.0 FT RADIUS WITH NO AT~OSPHERIC A 
) , (FOR POWER 4ND DIRECTIVITY COMPUTATIO~ 

) ____________ -=A~N~G~I~~~~~~0~.--~3~O~.---4~O~. __ ~5~O~. __ ~6~O~. ___ 7~O~,~~A~0~.~ __ 9~0~. __ ~IQ~O~, __ 1~4~0~. __ 1~5~0~.~ 
~ 

j 
COMPUTED OASPl 102.6 105.1 105.0 104.4 104.6 103.2 101.7 102.1 103.2 106.3 110.4 ~ 

~AND FREQUENCY I 
1 25 90.3 ~4.2 95.7 95.8 98.5 95.8 95.5 94.7 94.8 97.7 110.2 I 

) _____ .... 2 ______ ~3_2 ____ ~9 ... 1.&.. ,,3 __ 9~4~. =8 _9~4"'-'. 3~_9.:....;fl~. 5"'---_9-"-7"-'.!L5~~9<_'6,....,.L_7c___9"_'2 ..... L..3'__9"__1L..,.....7~_C;_'_'6"'__"_'. O~1...,0>L...1L..LJ2'__1~~"_'2....,.L.o3 ........... 1 
3 40 92.2 95.3 95,5 95.3 94.2 92.8 91.3 94.3 95.2 99.2 104,3 1 
4 50 92.0 92.8 94.0 93.2 90.3 91.0 92.3 93.8 95.2 97.7 104.3 ~ 

7 100 88.2 87.0 90.8 89.2 89.7 88,8 88.8 88.2 89.3 89.3 95.5 I 

) ______ ~8 ____ ~1~2~5 ____ ~8~5~.~7 __ ~8~7~.~7 __ =8.~9~.~7 __ =8~9=,=5 __ =87~.2~~A~A~,~.5~_=A6~.7~_8=6~.=5 __ =8~9=.0~_8~7~.~5 __ 9~1L.~5~ 
9 160 84.2 88.0 88.4 86.2 86.0 87.4 86.2 87.0 87.5 85.9 89.5 

1Q 200 85.7 87.7 86.2 86.7 86.2 87.4 87,0 87.4 87.5 87.5 88.9 
11 250 87.4 B4.2 87.4 85.4 86.0, R7.4 85.1 81,0 88.2 90.0 8A.1 ; , 
12 315 83.9 B4.4 85.0 83.5 84.9 B5.0 84.0 83.7 84.4 84.4 86.4 1 
13 400 81.1 82.6 83.1 81.9 81.7 81.9 82.7 83.1 83.2 84.6 85.2 I 

)~. ____ &1~4 __ , __ ~~~0~0 ____ ~1~B£.~7 __ ~7~9~.~6 __ =8~OL.=6 __ 8~OL.4~_8~0~.6~~8~1~.u2~~81~.1L-~8~0~.4~~8~0~.6~~8~2~.9~~B8~31~ •• ~41~', .. 
15 630 78.6 79.8.80.4 79.8 79.3 80.1 78.8 80.1 78.8 79.4 . 
16 800 80,5 80.6 ql.1 80.1 AO.1 79.3 78.1 79.5 79.6 80.6 83.0 ! 
17 1000 84.0 86.5 85.4 85.4 83.7 80.5 79.4 78.8 78.3 81.7 ~4.0 

___ 1 ~8 ____ ~1.:::.2 ~50~ ___ ~8 ,;;;;,".:.' ~9--9~O~.3~....;8~8,:,... 9~....;8::-8::-=-:. 8~"fJ....:6::...;.:....;9~....;;8:..::2::..:.~6~-'7~9:...:.:..;:6~....;7:....;8;:;...:!.:.....:1:..--7~8::.....1.L;:3~....:8::...::2:....:.:....:1:.._...::8:.....4:.,.:.:....:;6:.-.......; 
19 1600 86.1 A8.4 86.6 85.2 84.2 79.7 76.9 15.4 74.1 77.2 81.2 

) ____ -=2=0 ____ =2=0~0_0 ____ _=8~5~.'~8~B~.~4~~8~7~.~6~~8~7~.~3~~8~6~.~9~~8~2~.~6~~7~7~.~1~~7~5~.~3~-'7~4~.~6~~7~5~.~4~~7~8~.~6~ 
21 25 00 86. 1 8 8 .6 8 9 • 2 8 9 • 1 8 8 • 6 8 5 • 2 78 • 9 76 .4 75 .2 75 • 7 78. 6 ~ 
22 3150 84.0 91.0 87,4 88.0 86.~ 82.0 16.0 13.1 73.0 14.2 78.1 .~ 

) 23 4QOO 82.8 86.6 86.1 -86.9 85.6 81.4 75.1 72.6 71.9 74.1 77.9 
! 24 5000 83.0 86.3 85.3 A5.8 85.1 80.8 72.3 71.6 70.8 74.8 78.5 

25 6300 87.6 88.7 88.7 85.4 85.9 80.4 72.3 71.0 70.6 75.3 78.3 
)i 26 ~000 92.9 93.0 89.7 86.0 85.3 81.2 72.6 69.9 69.8 76.9 79.3 

27 10JOO 90.2 96.4 95.0 92.5 90.5 87.5 76.0 73.0 71.2 77.6 80.1 
28 125.00 Fl6.5 94.(') 93.:) 90.7 90.7 86.5 75.6 72.8 71.4 74.6 79.7 

) i 29 16000 87.4 91.0 91.0 87.8 87.8 82.2 74.3 74.3 74.9 76.5 81.0 

" , 

n 
H 

l'~ ) 
~ ~------------------------~--------------------------------~----------~---------~'~. 
jl---FoLDOUT FRAME , 
!f )---------------------------------~---~~-------------------!II 

;~~ " ' 

, ) . ,,'''-,.,. 
-'ubl£i.NS.mvd1Wt1;i:R!i5'k.,:,o;.i ._ .. ,; ,,"';'cc~·,', " 



;OSSlESS A R RAY 

T RAD1US WITH NO ATMOSPHERIC ATTENUATION 
feR £\NO OrR ECT I VITY COMPUTAT IONS) 

, 
, 80. 90 • 100. 140. 150. 160. 180. . , 
.. 
01.1 102.1 103.2 106.3 110.4 114.3 108.7 

95.5 94.7 ~4.8 97.7 1~0.2 103.8 99.3 
92.3 91.7 96.0 101.2 11)2.3 111. Q 101.5 
!H.3 94.3 95.2 99.2 104.3 105.0 100.8 
92.3 93.8 95.2 97.7 11)4.3 105.0 99.5 
92.3 91.5 '='1.5 94.5 100.2 103.5 97.8 
BQ.O 91.2 91.3 91.5 98.7 102.0 98.2 
B8.8 88.2 89.3 89.3 95.5 97.7 96.3 
~6 .1 86.5 89.0 87.5 91.5 96.5 95.0 
B6.2 87.0 87.5 85.9 89.5 93.7 94.0 
~1.0 87.4 87.5 87.5 88.9 93.0 93.0 
~5. 7 87.0 88.2 90.0 88.7 90.5 91.5 
~4. 0 83.7 84.4 84.4 86.4 88.4 89.9 
~2 .1 83.1 83.2 84.6 85.2 87.9 Q8.2 
n .1 80.4 80.6 82.9 83.1 85.7 86.2 
r8.8 80.1 78.8 79.4 81.4 84.9 85.3 
rs .1 79.5 79.6 80.6 ~3.0 134.5 85.0 
r9.4 78.8 78.3 81.7 S34.0 83.8 83.8 
r9.6 78.1 78.3 82.1 84.6 83.4 82.6 
'6.9 75.4 74.1 77.2 81.2 81.2 80.4 
'1.1 75.3 74.6 75.4 78.6 79.8 19.4 
'8.9 76.4 75.2 75.7 78.6 79.4 79.2 
'6.0 13.7 73.0 74.2 78.1 77.5 17.0 
'5.1 72.6 71.9 74.1 77.9 76.8 76.4 
'2.3 71.6 70.8 74.8 78.5 77.2 77.3 
~2. 3 71.0 70.6 75.3 78.3 78.1 7fo.3 
'2.6 69.9 69.8 76.9 79.3 78.7 77.4 
6.0 13.0 71.2 77.6 80.1 78.9 81.1 
'5.6 72.8 71.4 74.6 79.1 81.3 81.5 
'4.3 74.3 74.9 76.5 81.0 84.4 84.4 

.:430 

CONfIGURATION NQ 
SPEED = 2397. RPN 
PERCENT SPEED = 

100 

65.0 

ORIGINAL PAGElS 
OF POOR QUAU'f\' 
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, 6 ____ ~~~~~Z __ ~~L~O~SS~L~E~S~S~O~AT~A~A~T-Al~OO~.~F~O~O~T~PA~O~I~U~S~ ________________________________ ~ 
·';..,n· 

;, ! 

~ l' 

:- L 

I' 

• 
-9- ________ ~ ____________________ ~Q~r.~,S~E~E~O~T~W~f~N~IG~I~N~E~ ____________________________________ ~ 

RELL~OUTH HAROWALL INLET 

OR\G\NA\; QUAUTY 
of POOR 

. pAGE \S HARD CORE, NC SPLITTER 

ENGINE WITH APPROACH FLAPS 

) ______________________ ~R~E~A=D~I~NG~N~U=M~,R~.E~R~S~=~~1~5~O~-&1~5~1 __ _&15~2 ________________________ ~ 

CONfIGURATlnN NO = 100 SPEED = 2988. RPM 
) 

TEMPERATURE = 36.0 F RELATIVE HUMIDITY = 68.0 PC 

800M ~ICROPHONES - LOSSlESS DATA 

MIt • 14 15 16 17 18 
. ,~ 

, I 

R 0. 17 • 31 • 43. 54. j 

,; 

THETA~ ~ qa. 90. qQ. 90. 90 • 
• j 

~ 

Z 106. 98. 91. 86. 81. 

DISTANCE 91. 85. 82. 83 •. 86. 
, 
, 

PHI" ? O. 11. 22. 31. 39. 

INDEX FREO 
) 1 25. 90.6 92.7 92.3 95.7 96.7 

2 32. 92.6 94.8 95.1 97.0 99.0 
3 40. 93.0 94.7 94.8 95.2 96.7 i 
4 50. 97.3 96.4 95.4 98.2 100.5 ~.J _____ ~ ____ -'~ ____ ~~ __ ~~ __ ~~ __ ~~-L~~ ____________________ ~~ __ ~~~ ____ ~j . . 1 

J 

) 

5 63. 
6 81). 
7 100. 
8 12 C;. 

9 160. 

. 27 101)00. 
28 12500. 
29 16000. 

96.3 
94.3 
94.1 
93.7 
91.8 

95.4 94.1 95.7 
95.4 93.6 96.0 
92.6 92" 9 94.2 
93.2 92.8 94.5 
92.1 92.4 94.4 

95.7 
96.2 
96.2 
96.5 
95.7 

78.8 
76.6 
75.8 

FOLDOUT FRAME . 

i 
j 
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[152 ) 

)' 
~ 
t SPEED = 2988. RPM PERCENT SPEED 81.0 

~VE HUMIDITY = 68.0 PC 84ROMETER = 29.15 IN HG ACctv .37'1= 
)" 

) .~ 
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FOLDOUT FRAME .1.. 
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6 ____ D~A~T~A~O~F~I~2~QAl~. __ ~SU~B~S~E~T~N~O~.~--~84~'L-~~UE~A~D~I~N~G~S __ ~15~Q~~lw5~1~_~1~5~2~. ____________________ ~ 
~C· · 

9 

OCSEE OTW ENGINE 
BELLMOUTH HARDWALL INLET 
HARO CORE, ~O SPlITTE~ 
~~GINE WITH APPROACH FLAPS 

SPL LOS S L E S S A R RAY 

fiy4V~ fUi1JrOATA AT 100.0 FT RADIUS HITH NO ATMOSPHERIC ~ 
(FOR POWER AND DIRECTIViTY COMPUTATIQ 

M1Gl~~ 60. 90. 

CO~PUTED OASPL 114.2 116.9 .J 

BAND FREQUENCY 
1 25 .105.9 11 0.7 
2 32 1)7.0 107.3 
3 40 1'17.4 108 .9 
4 50 103.4 109.2 
5 63 102.4 106.5 
6 80 103.4 106.0 
7 100 HH.5 105.0 
8 125 97.5 100 .5 

) 9 160 95.2 97.5 
10 200 93.4' 96.1 I 

.1 

11 250 93.4 Q4.9 
) 12 315 92.7 95.4-

13 400 91.6 96.' 
14 500 91.4 94.9 
15 630 90.1 Q2.5 
16 800 90.3 92.3 
17 11)f)0 ~q.2 89.9 

) 18 1250 94.3 88.5 
19 1600 97.9 97.1 
20 2010 89.6 85.1 
21 2500 92.0 85.1 
22 3150 93.4 86.1 
23 4000 92.4 84.7 
24 5000 92.5 A2.0 
25 6300 94.1 82.9 
26 ROOO 90.3 82.1 
27 1. 00 00 91.5 84.7 

) , 
J 

.~' ~~~~~~----+~~~~-----------------------------------------'----~j 

28 12500 99.5' 87.6 
29 16000 90.5 90.9 

} , 

-)-' --------------------------
1 

FOLDOUT FRAMIi; I 
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OSSlESS A R RAY 

tRADIUS WITH NO ATMOSPHERIC ATTENUATION l AND DIP EC TIY ITY C OMPUTA·TJONS' 

CONFIGURATION NO 100 
SPEED • 2988. RPK 
PERCENT SPEED a 81.0 

~) 

) 

) 

~--------------------------~-----------------------------------------) 

) 

) 

) 

) 

) 

) 

.) 

j 

) 

... 

,) 

.) 

FOLDOUT FRAME "..., 

. , . .. " 

1 
1 
i , 
1 
~ 
i 
; 

i 

1 

.~ 
1 
' . . 
l 

1 
I 
I 

J 
'1 
1 
I 

~ 

I , , 
! 
1 

) 

i 
J , 
1 
j 
.~ 
! 
.1 



'-

f. 

,. 

, 

, 
, 
! 

t 
! 

.. § 

, )----t"c .. mitfiSHf .. 'tf'I~ .... l ..... P ..... "=G"="'E:..'S ___ ----------=~"--$-P~'-_-=l~O-=-S ....",S,,---=l_E=--:=;S,--=-S _....:..;;A'--R'-'--'-R~A_Y'--~ 
Of. ftftt\R QUALm r= 'D ~ ___: 

rv- r~-:it£"1fit. p,JPI& DATA AT 100.0 FT RADIUS WITH NO ATMOSPHERIO 
(FOR POWER ANO DIRECTIVITY COMPUTATV 

• ) ___ -:--___ ...:;;A:..:..N....::G'-'=t-.:=:E~(J~-~0....:.---=-3....:::0;...:..--·....:.4..:0...:..---=:.5....:0....:.._--=6..:,0..:.._---=-7..:,0..:,._--=8-=0'-"'._--:;9...;:;0-=.._ ..... 1...:::0-"C:..::.. ___ 1....:.4-=0c..:.. __ 1.:;..5..:;0..:.,. 
;I ,. 

) 

i , 

;-, 

;J 

:> 

\) 

~ 

) 

) 

) 

) 

CO~PUTEO OASPl 106.3 111.0 109.3 110.0 109.9 108.8 110.5 109.4 109.9 111.3 

BAND FR~QUENCY 

1 25 94.7 99.0 98.8 
2 32 95.2 104.8 100.2 
3 40 96.5 102.8 102.:1 
4 5Q 99.0 103.5 100.·:) 
5 63 97.2 100.7 98.0 
6 8O- 95.8 97.7 93.8 
7 100 93.2 93.3 95.5 
8 125 92.7 93.5 96.5 
9 160 90.5 95.4 94.9 

10 200 87.9 93.4 <10.9 
11 25O 8~.4 89.4 90.5 
12 315 A6.5 . 90.9 89.4 
13 400 83.9 88.4 87.2 
14 5<)0 8'2.2 85.2 85.9 
15 630 80.9 84.9 ~4.8 

16 8 ()O 82.5 85.1 85.3 
17 1000 Rl.2 84.9 84.4 
18 1250 86.6 90.1 91.1 
19 1600 89.2 92.2 <13.2 
20 2000 86.8 89.6 89.3 
21 2500 87.4 91.1 92.6 
22 3150 89.4 93.7 95.0 
23 4000 88.9 90.7 91.7 
24 5000 87.3 S9.3 90.5 
25 6300 87.9 89.6 90.7 
26 8000 81.2 81.1 89.0 
21 11)1)00 88.0 R8.3 89.5 
28 12500 '36.5 88.1 89.6 
29 ,16 00° .. 81'.8' 92., \ ql.? 

FOLDOUT FRAM& I 

99.8 
103.5 
102.2 
99.5 
96.3 
95.7 
97.0 
96.7 
92.2 
91.5 
91.0 
90.0 
88.4 
36.7 
85.9 
85.8 
85.0 
92.1 
94.4 
89.1 
92.4 
94.4 

·93.1 
90.9 
91.1 
89.8 
8<1.0 
89.6 
91.3 

102.5 
101.3 
10l.J 

98.1) 
96.8 
98.5 
98.7 
95.') 
93.5 
92.9 
92.2 
90.4 
88.1 
88.6 
86.9 
87.1 
86.4 
89.6 
91.6 
87.9 
90.8 
92.6 
91.4 
90.8 
92.3 
<10.5 
90.3 
90 .. 0 
90·,.9 

99.3 102.7 
100.8 101.7 

9R. 3' 102.8 
98.2 101.5 

100.2 100.5 
99.0 99.7 
96.2 91.5 
96.2 97.0 
93.5 94.4 
92.5 94.0 
91.9 93.2 
91.4 <H.7 
88.1 90.6 
88.1 88.1 
87.9 87.6 
86.5 86.3 
86.0 85.5 
88.3 86.4 
<10.1 87.2 
85.3 82.6 
86.3 83.1 
81.1 83.9 
.86.4 82.9 
87.1 81.8 
88.3 82.2 
86.2 80.3 
84.2 80.5 
83.2 81.8 

100.5 101.8 99.0 
99.7 99.7 103.5 
99.8 100.1 105.2 

102.2 103.2 105.3 
9<1.3 99.8 102.5 
98.2 98.5 98.8 
96.5 96.7 94.2 
96.2 97.0 93.2 
95.0 95.2 91.0 
95.2 94.2 91.0 
94.0 93.9 91.5 
91.4 90.5 88.7 
90.9 89.6 81.1 
88.4 88.1 86.1 
87.4 85.8 83.9 
87.6 86.6 85.5 
85.2 84.8 84.8 
84.8 83.4 84.3 
85.4 83.6 83.6 
81.4 80.9 79.9 
81.6 ,79.6 80.9 
82.0 80.2 19.4 
79.4 78.1 78.9 
78.6 76.9 78.6 
18.4 76.6 78.4 
76.4 76.1 76.7 
78.1 18.7 78.6 
82.0,- -81.6 81.6 
a6.2 84-.8 84.8 

Ql3; 

1 

119.0: 
1 
~ 

103.51 
109.0 

107.3, 
1')4.51 

99.91 
99.2; 
96.11 
94.9j 

91.4 l 

91.1 1 
91.4 i , 
91.1 ; 
90.6 J 
86.3 1 
86.4 .1 
85.9 1 

84.1 'i 

~;:~ 1 
85.3 i 

.. .1 



-'~~_-___ --==:c~:::-~c==~:-:-~~-"- :,~::=,= ~---:-------:-~:-'-:-~~ ::,=:' i~~,'l 

~~-----------------------------------------------------------------; ~ 
~OM THE ORIGINAL DATA., I ; 
~~ ______________________________________ ~C~DN~F~IG~UR~A~Tul~O~N~N~O~~l~OO~ _________________ ) I 

i SPEED = 2988. RPM 
~ PERCENT SPEED = 81.0 

A R RAY 
~ 

~AOIUS WITH NO ATMOSPHERIC ATTENUATIO~ 
~ AND DIRECTIVITY COMPUTATIONS) 
f 

ORIGINAl PAGE IS 
OF POOR QiJAlITY 

--) 

"") 

~--~~--~~--~~--~~--~~~~~---------------------------------------------
) 

) 

) 

~~~~~~~~~~7-~~~~~-------------------~~-------------) 

) 

~~~~~~~~~~~~~~~~---------------------------------------) 

) 

-------------------------------------) 
.) 

I 
I 
I 
~ 
J 

1 l. 
'I 
I 

11 ,I 

il • ~ 
--'I 

-; 

J 

..... . .,)4 
~ .;~~_.~. ;.~-.2.~~~~:.~;~;>_.,;d 'Jb~~'~.~:_ ,~ .• ~ '_~~ ~5<ij.r-:~;l-:;,·~~~~~rj~~~;t~I1~~;:: 1': 



, ..• '""""'!i~~-'~-' -- " .....,. • ...,.."'''''!r'I,........~ ""-.--~IIij!""!(lW"'-""" __ iil1Ci_ ...... WJC .... "" ... ~ ... "''I!li.,.tWll\IIIjli!!!ll(z:;:&_I ...... ~_~_IIlli'JJI!w.SWi~1iOiW'Zl'!iiI.IllI!i •• 1I~4a=fi!:Il'lI;;;!'1'\!."*""'==m;III.' _, 

- .. ".-~-,-.. ~,' ~"'''''-''''''~~''!:!''''''~:~~''''''~-~",:'''''':'~:'':'.--::' .... ~ 

~ , I 

!-------------~-- -----------,---.-------------_--il 
6 SPt.- lOSSlESS DATA AT 100 FOOT RADIUS 1 

'. ~~.~--~~~~~~~~~~~~~-~~~~~~~------------------------------------~ 
. l 9 • QCSEE OTW ENGINE , 

,",' 

~ AELLMOUTH H~RDWALL INLET 
t 
~< 

! 
\ , 

~. 

~ 

HARD CORE, NO SPLITTER 

ENGINE WITH APPROACH FLAPS 

) READING NUMBERS = 153 154 155 

i v. ') CONF IGURAT ION NO = 100 SPEED = 3504. RPM P~ 

f TE~PE~ATURE = 37.0 F RELATIVE HUMIDITY = 64.0 PC ", ----------------~~~~~--~~~------~~~~~~~~--~~~------~ 

i : ) 
MIC , 

THETA IJJII!. 
>rIT 

z 

01 STANCE 

14 15 

o. 17. 

90. 90. 

106. 98. 

91. 85. 

L05SL E 55 DA TA 

16 17 18 

31. 43. 54. 

9Q. 9!,). 90. 

91. 86. 81. 

82. 83. 

PHI., ~ 
. , 

o. 11. 22. 31. 

INDEX FREQ 
1 25. 93.5 93..4 94.1 101.2 101.5 
2 32., 94.8 95.2 98.6 100.3 100.7 
3 40. 95.3 97. C; q9.4 102.7 103.5 
4 50. 99.6 101.1 100.3 104.3 103.7 
5 63. l"O.() 1 00. 4 q8.9 100.5 101.8 
6 80. 9q.6 100. 1 97.6 100.4 103.3 

) ... 

7 100. 96.5 98.1 96.1 100.2 102.2 
8 125. 99.8 98.7 91.8 101.1 101.8 
9 160. 97.3 q6.1 97.3 100.7 102.2 

97.0 q7.1 98.3 100.9 101.7 
96.2 96.4 96.1 99.0 100.8 

) ____ -I~O~--~2~Q~0~.----~~~~~~~~~~~~~----------------
11 250. 

,. 
I 

Ii 

I' 

12 315 .• 
13 400. 
\4 500. 
15 63 O. 
16 8')/). 
17 1000. 
18 1250. 
19 1600. 
20 200). 
21 2500. 
22 315 o. 
23 4000. 
24 5000. 
2S 6300~ 
26 8000. 
21 10000. 

29 .16000. 

OASPl 

95.3 95.7 96.4 99.1 100.5 
96.2 95.4 95.5 '98.0 99.2 
95.7 95.3 95.1 q7.9 98.9 
94.4 93.4 93.8 97.1 97.7 
95.1 93.8 q3.7 96.4 96.4 
97.1 q5.1 94.9 98.1 97.1 
95.0 q4.0 93.4 95.8 95.8 
qq.7 q6.8 95.8 95.q q5.6 
92.0 90. ~ 89.9 q1.1 91.7 
89.5 88.6 87.6 90.2 90.5 
89.8 88.4 86.q 89.8 89.3 
89.3 87.8 85.4 88.0 81.7 
89.3 87.2 83.8 87 .• 1 87.0 
88.8 87.0 82.8 86.4 86.2 
87~1 85.0 85.0 84.5 
88.4 85.6 84.0 83.9 
89 85 8 .0 
90.0 85.0 81.4 

FOLDOUT FRAME 
, 

110.5 110.3 109.9 113.0 113.8 

... -_ .. ';:, ~-

~,--~.- " -

j 

• 

1 , 1 
) ~. 

-------.- ,-----.; 

I 
~ 
J 



~~; ____ --------------------------------------------------------1 
~~!=..E ~ED~==__.:::.3.:..5.:::!.O...:..4~ • .....!R.!..!P..:..M-=---___ -..!.P~E~R.:::!.C.:.;ENT S PEED 95.0 ~P/J'" 

.Pt.1 
') i, 

~ 

~;....: H:....:.l::;..JM:...;..;.:ID;..:I:..;T....;V_· _=---=6;...;4...:; • ...:;O~P..;;.c ____ ___.;e;;.;..4.;.;.;f:OMETER =2q.15 IN HG 
J.-

) 

) 

• 
) 

) 

) 

--------------------_._-_ .. ) 

F , 

.----) 

) 

,---------------------------,) 

.~--~-------------------------~ 
•..•... ~ ,._-----------.-.. --~-.-.. 

) 

) 

r-__ -r __________ -. ________________________ ~F~ouoo~·~ut~m~ju~~·~Aw~--~ 

~FRAME , , :' .,.;l" lo.J ~~,.,~ 
t .. ---,---'- , 
~.~.i .. i;i;~~~;;;j;;.~=.:,··~:;1,~,,~'-=~·.~~~~, ~, .. "~~,~.; 

I 
1 

j 
I 
~ 
1 
i 
i 

J 
~ 

11 
i, .. 



~ 
~ 
~I 
~I 

~ 
8 d 
't 
~ ! 
i' (.\ 

i 
~1 
~I 
t; 

~': 
11 
I' 

~ , 

f 
, 
" 
~ 
" 
11 

h 
li 

" q 
~I 

~ i 
;1 

1 

) 

• 
) 

, 
) 

) 

) 

) 

) 

i 

y 

QCSEE ~TW ENGINE 
BELL~OUTH HAPDWALl INLET 
HARD (~RE, NO SPLITTER 
ENGINE WITH ~PPROACH FLAPS 

LOS S L E S S 

a -<-

- - -..... " ._- '-'" ~ ... 

J 

A R RAY 

~ )la~~ ~~ DATA AT 100.0 FT RADIUS WITH NO ATMOSPHERIC J 
(FOR POWER A~,ID DIRECTIVITY COt-4PUTATIOI 

ANGLt;~O. 9 o • 

CO~PUTED OASPL 118.9 120,.4 

6AND FREQUENCY 
1 25 108.4 108.4 • 
2 32 1'1A" 4 110.4 
3 40 110.4 11' .2 
4 50 109.9 114.0 
5 63 106.7 112.4 
6 80 109.9 110.0 
7 1 )0 107.7 107.4 
8 125 105.2 106.5 
9 160 100.7 103.9 

10 200 Q9.2 100.7 
11 250 9A.4 99.7 
12 315 98.9 101.7 . 
13 400 99.2 101.7 
14 500 9C?3 100 .4 
15 630 99.5 9A.5 
16 800 100.5 99.0 
17 1000 1(15.0 100,0 
18 1250 102.0 96.6 
19 1600 105.7 97,4 
20 2000 q9.9 93.0 
21 2500 97.6 92.1 
22 3150 97.1 92.1 
23 4000 9".2 90.6 . 
24 5010 96.3 88,4 
25 6300 96.1 SR.5 
26 ~000 91.4 86.1 
27 100JO 93.1 85.5 
28 12500 90.3 87.7 
29 16000 91.4 90.9 

s£:25 
, ~ 

:"",,', ------'--'--~=----------------------------~--------~~ 
~ 

i ! 1 

FOLDOUT FRAME 



~ ____________ --~ __________________________________________ l 

CONFIGURATION NO 100 
SPEED = 3504. RPM 
PERCENT SPEED • 95.0 

) 

rSSlESS A R RAY 

~~~~~~~~~~~~~~~----------------------------------) RADIUS WITH NO ATMOSPHERIC ATTENUATION 
r MID DIP EC TI VI TV CO~PUTAT IONS' , ~r ~~~~~~------------------------) 
, 

~--------------------------------------------------------------) 

) 
. 

~------~~----------------------~------------------------------) 

)' 

) 

-------------------------------------------------------------------.~----------

L-____ --------------------------------------------~-------------) 

) 

----~--------------------------------------------------------~ 

) 

~--------------------------------------~~~------~~---) 

.. ) 

FOLDOUT FRAME ~ 
~----------------------------------------.------~------------~ , 
~ . 

i 
j 

j 
1 

~ 
1 
i 



ELS HA ve eEN SUBTRACTED FROM THE ORIGI~Al DATA. 

'\ RI INAL PAGE IS 
OF POOR QUALITY 

7 . 7 

4 
5 
6 
7 
8 

9 . 2 
95 . 9 96.1 97 . 4 9P. 5 
93 . 9 94. 9 95.7 97.6 96 . 6 
9 1 4 9 3 . fl 96 1 S5.7 93 . 6 

15 92 .1 ge.4 95 . 9 <; 4.9 9 4. 3 
16 q l. O 9R . 9 S. 0 9 3.q 94. 5 
17 92 . 4 101. 5 98 . 0 94. 2 95 .1) 
18 9 1 . 6 94 
19 93.6 94 6.1 
20 7.7 92 - 4. 1 
21 9 4 .4 9 1 ~ .6 
22 94.9 88 1 
23 93 . 6 8 . 8 
24 93 . 0 R4 . 5 
25 9 1 . 5 q7 .1 

6 8 9 .6 84.8 
2 9 . 7 A~ . 5 84.8 
'8 89 .4 86 .8 83 .5 81.6 
29 89 .3 87.3 86.2 84.9 

~~l, 

fOLDOUT FRAME I 



,', 

, -

I ::e. ,f:l 

~1 
--------------------------------------------------------------------------------~J 

.~ 
6 _· __ ~DA~T~A~O~F~1~2~0~1~.~~S=tJ=B~S~E~T~N=O~. ____ 8~5~.~~R~E~A=D~I~N=G=S~~1~5=3 __ =1=5~4 __ ~1~5~5~ __________________ ~~ 

.o~. ~ 
, ,I 

SIX DECIBELS HAVE eEEN SUeT~ACTED FROM THE ORIGINAL DATA. 
QC SEE OTW E~IGI NE 
BElL~CUTH HAROWAll INLET 
HARD Cr.R~, NO SPLITTER 
ENGINE WITH APPROACH FLAPS 

-,' 

\ ORIGINAL PAGE IS l 0 S S L E S S A R RAY 
i OF POOR QUALITY 

DATA AT 100.0 FT RADIUS WITH NO ATMOSPHFRIC j 
(FOR POWER AND DIRECTIVITY CO~PUTATIOI 

ANGU;,~ O. 30. 40. 50. 60. 70. 80. 90. 100. 140. 150. 

COMPUTED OASPL 111.8 113.0 113.9 114.3 11~.3 115.8 115.5 115.2 116.0 117.3 1Z4.6 
) 

• 1 25 97.7 99.2 104.0 105.3 105.3 103.0 105.0 102.7 103.7 109.z1 
2 3 , 99. '1 1 a 2 • 8 1 0 4 • 7 1 ,J f, • C; 1 0 5 • 3 t.Q. .. ~,,-,. 'L...J7~1,"""O-",3-L. • ..><..8 .-..1 ..... 0 ..:....5 ",-,' S"--'1....,,0'-'7-".'-""5___.1 ...... 1 2"-"L-'Q~i 
3 40 11)2.5104.8 1()4.3 1J6.0 1')4.0105.2105.3107.2110.7114.8 I 
4 50 113.7 10~.0 04 5 103.3 104.3 08.' 107 5 11 3 lIZ. 8 a 
5 63 102.8 103.J 101.A 102.8 105.5 106.7 106.5 107.5 108.8 117.9 
6 8 Q 1 02 • 5 10 1 • 8 9 8. 0 1 0 1 • 8 ~:_:0:-:5:_=.'-:0~1"=0~5...:... ~8~1 "70~4.;;..' -=-2 _17-0~~=-,' .:..;0:-:1~0:-::6:-=-:3~1:...:::0~6~.~2~1 ~1 7,:...!..;3::......J1 
7 100 98.8 97.0 100.5 103.3 103.8 103.3 103.5 103.0 102.8 100.5 113.2 J 

) ______ ~8 ____ ~1~2~5~· ____ ~9~q~.~2~~9~8~.~9~1~)~2.~4~1~0~3~.~S~1~0~1~.~7~1;~)~2~.7~1~0~1~.~9~1~0~2~.~4~1~0~3~.~0 __ ~9~7~.9~1~lulu.GO~1 
9 160 97.0 99.7 99.5 97.9 99.7 101.0 101.4 101.9 100.4 97.Z 107.5 ~ 

10 '?O 94.7 97.4 95.7 98.0 98.0 99.9 100.9 100.9 98.9 97.4 106.4 I 
11 250 93.2 93.2 95.7 97.2 97.7 98.9 99.9 99.4 97.4 96.2 103.9 ~ 
12 315 92.9 95.9 95.2 96.1 97.4 99.0 98.5 97.4 95.9 95.5 102.7 ~ 
13 400 90.7 93.9 94.4 94.9 95.7 96.9 97.6 .96.6 95.4 95.2 100.7 ~ 
14 500 90.4 91.4 93.2 93.6 96.1 96.1 95.7 93.6 93.7 93.6 99.1 ~ 
IS 630 90.3 92.1 93.3 96.4 95.9 97.3 94.9 94.3 93.1 92.6 97.8 U 
16 800 90.5 91.0 94.5 97.8 9B.3 07.5 95.0 94.6 93.Q 94.~ 97.a ~ 
17 1000 93.7 92.4 95.2 100.4 101.5 100.5 ga.o 94.7 94.2 95 .. ''; 97.7~, 
18 1250 91.3 90.5 92.4 96.1 99.6 98.1 94.9 93.1 91.6 94, 96.4 0 
19 1600 99.7 99.2 99.2 100.1 102.2 106.9 100.1 98.6 93.6 94 96.1 

) __ ~~20~--~2~0~0~0~--~9~2~.~1--~9~2~.~1--~92~.~6~~9~3~.~1~~9~6~.~8 __ 9~7~.~7~-9~2~.~8~~9~1~.71--78~8~.3~-9~2 .94.1 
21 2500 91.8 91.3 92.6 93.8 95.3 94.4 gO.4 88.3 86.4 91 ':1'3.6 1 

) 
22 :H50 93.9 94.1 93.8 96.4 96.9 94.9 91.1 87.4 86.6 88 ~-=- ~_.~ 
23 4'100 91.0 91.5 91.0 93.0 94.3 93.6 89.1 85.8 84.0 8J •. : 'i0.'1 ! 

___ Z ~4 ___ 5..:..0=..O~0~ _ ___.:9~2;.:.._:I~~9..1:;.2-=-• .&1-~9~1.=-9~_:9:_:4:_=.:....:4~-:-9-::-4...:.. • .::.2 _9:-:3:'-'.~0:-.....:8:_:8:_=.~0:.....-..;;::8~4-=-. -=-5 __ ~8 Z~. 7~ 81'. " 9 a • 9 j 
i 25 6300 91.7 91.8 90.8 92.5 92.6 91.5 ~7.1 84.0 82.0 86c ~ 90.2 ~ 
i) 26 8000 90.1 90.3 88.5 9J.8 91.1 89.6 84.8 81.3 79.6 84.1 88.5 ~ 

21 100CO 9~.4 9').3 tJO.4 90.1 90.7 gQ.5 84.8 81.5 78.9 84.1 88.9 ~ 
, 8 5 00 89 89 3 8 A 5 8 <; • () 89.4 86. 8 83. 5 81. 6 81.7 84.0 91. 7 
29 16000 90.0 90.4 90.4 90.4 89.3 87.3 86.2 84.9 84.9 85.4 94.9 

:) 

IfOLDOUT FRAME I 
1 t 

---------~--,------------------------------------------------------------~ 

'~ -----------~------------------------~~--------~---=~---------------I 
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" . 
h ~ 

FROM THE ORIGI~Al OATA. 1 
C ONF I GUR ATlO~ NO 100 ) 

~ SPEE D • 350ft. RPM ~ 

PERCE~T SPEED :: 95.0 ~ 
~ 

-- _. ---- ,- I ~ 
vnl~"1I"" .- "Ula , ... 4 

OSSI FSS A R RAY OF POOR QUALITY ) 

,. RADIUC; ..:ITH Nn ATM nc;.PHERTC A TT ENUaTION ~ EP AND DTPEfTTVITY CO~PUTATI NS) 

80 QO 10 0 .. 140 .. 1 1)0 _ 160. 180 .. ) 

15 .. 5 11'5 .. 2 116 .. /) 111 ~ lJ !. .. 6 125 .. 5 1.l4.9 
) 

C3.0 105.0 1 02 .1 103.1 109 . 2 104 . 3 111.3 
o 5 ___ .T 1 Q :: • e 10~. 5 101.5 112. ~ 101.5 102 .3 

I 

05. 2 10~.3 101.2 110.1 114. 11 3 ,1 114 ~2 
,08.2101.511 0 3112.211 8 . 01, ,11.8 11 81~ 

~ 06 .. 1 106 .5 107.5 108 .8 111. f3 118 . 5 116.3 
04.2 lor;. 0 106.3 106.2 111.3 111.8 114.3 
03.5 103.0 102. 8 100.5 113.2 116.0 11 3 . 0 \ 

01.9 102.4 1 03 10 91.9 111 . 0 11~!0 lE~. Z ) '~ 
01.4 10 1.9 100.4 91.2 101.5 111.1 112.9 
00.9 100.9 98.9 91.4 106.4 110 .1 112. 5 ~ 

99.9 99.4 91.4 96.2 103.9 109.2 111. 0 ) ~~ 
'1fl.5 91.4 95.9 9 :J.5 102.1 106. 5 110 . 5 'I 

9 1 .6 .96.6 95.4 95.2 100.1 f06 .1 108 . 2 ~ 
~5.1 93.6 93.1 93. 6 q9.1 104.2 106.4 ~ - -
<;4.9 94.3 93.1 92. 91.8 102.6 104.9 ~ 
9 5 .. 0 q4.~ 93.q 94. 5 91 . 8 101 . 1 103 . 5 

94.2 95 I) - ) 9 8. 0 94.1 91.1 99.9 1')2. 2 
94.9 93.1 91.6 94 96.4 98.9 100 .4 I . - ; 

~o .1 9 9 .6 93.6 9 4 9 6.1 98.2 99.4 
<;2.8 91.1 88.3 92 94.1 96.3 91.4 :) I 

9 0. 4 88.3 86 .4 91 "') 1.6 95.1 96 - - , 

en .1 87.4 86.6 88 1 93 . 7 94 .1 
eg.l 85.8 84 .. 0 8J . 'i - - 9 2 . 5 . 93.0 ) • 
8 8 .0 A4.5 82.7 81' . . ] 0 . 9 9 1. 7 92.2 

@ 

q7.1 84.0 82.0 86 . 90 . 2 en .2 91 .5 
84.8 81.3 19.6 84.1 8P .5 Q .3 89 ·1 ~ 
84.~ 81.5 78.9 84.1 88.9 9 .5 99 .7 
8 3 .5 81.E- B1 .1 84.0 91.1 91.1 91.7 
86.2 84.9 84.9 85.4 94.9 94.9 94.9 -) 

~ 

~, ~~l, ) 

I~~ 
,. ) ~ 

FOLDQUl: fRAM£ 2 
.( 
~ 

"' .l 
~ .,. 

L • -7-' c ~' _, . ~. ,~'" .~~=' -~"-" -~" 
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SPEED = 350 •• RPM 
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6 __ ~~~a~~~_~~~~~~~~~~~ ____________________ ~·.1 ~_ ~ LOSSLESS O~TA AT 100 FOOT RADIUS . 

. y. !.' ac SEE (lTW ENGINE, 

~ELLMOUTH HARDWALL INLET 

ORIGINAL PAGE IS 
HARD CORE, NO SPLITTER 

Of pO()RQU~ ENGINE WITH ~PP~OACH FLAPS 

READ ING NUMI3Ef~ S = 156 151 158 

CONFIGURATION NO = 100 ___ SPE._EO = 1905. RPM 

TEMPERATURE = 25.0 F R ELATI VE HUMIDITY = 74.0 PC 

SrPItZ/"v£ I?Uhif~ '3fOM HIf ROPHf1NES - lOS Sl t=~ S DATA 

~lIC f# 14 15 16 17 18 19 

R QI 111 31. 43. 54. 35. 

THET~ &$ 90. 90. 90. 90. 90 ____ ~ /2..0 

l 106. 98~ ~1L-_ ~6. ~H. 6 c;. 

~ [JIST ANCE 91. 85. A2. 83. 86. 61. , 
PH (:I o. 11. 22. 31. 39. 35. , 

I'JDF~ FREQ 
1 25. 33.1) Al.0 82.8 [12.2 86.2 E1.4 
Z JZI '82·1 132. c; R 2 • 9 _. __ dJ • 3 e5.7 c:q .2 
3 40. 79.5 81.0 83.3 ' ~. q !:I3.5 P,2.0 I 

4 5~. 84.5 83.4 87.~9.3 89.5 87.0 I 
5 63. 84. 'J 132. 4 83.9 83.5 83.7 S:4. J 

---
I 

F- 90. 91.8 al.9 ~33 ~9 81.1 82.5 P5. i) j 
7 1 )0. 32.J 81.2 Al.8 81.0 82.1 83.5 ] A 1 Z 5. 18.5 79.4 80.6 80.9 80.1 eo .1 
9 161. 78.2 11.C; 81) .6 79.5 79.7 1e .9 1 

iO' 20". 78,. 2 1B.7 80.1 AO.2 81.1 79.1 I , 
11 250. RO.7 79.2 19.8 80.0 RO.3 79. 1 I , 

I 

12 315. 79.3 77.2 78.3 77.9 79.2 77.2 j 

13 4)0. 77.2 75.9 76.3 76.4 77.2 77.4 j 
14 500. 75 1 9 74.3 16.0 75.6 76.0 7t..6 ! 

15 630. 11.5 . 75.6 14.6 15.2 75.0 75.6 j 

1 
16 AOO. 79.1 76.6 15.8 16.1 16.4 _76~_ I 
11 1,)1 'J. 77.~ 76.8 75.9 75.6 75. c; 76.6 \ 
18 125J. 76.8 75.2 13.8 73.1 74.0 _.74!~'L ___ 

l 
l 

19 1600. 74.3 72.3 71.7 11.8 71.9 72. (, 
20)1). 73.8 71.2 10.8 71.1 72.3 71.5 

21 250,). 73.5 70.7 10.1 70.5 71.0 70.5 
ZZ 3150. 12.2 6R.7 67.2 68.1 te.7 t9.6 
231 4000. 72.6 69.0 61.2 68.0 68.1 ~9.3 ~ 

2~ 5()Q 'J. 7~.1 71).'5 61~8 69.4 68.3 68.4 II 

~ 
25 63 )''l. 78.1 15.1 10.5 72.5 71.5 72.1 :~ 

26 8000. 77.2 74. 1 69.3 73.0 71.6 12.4 i1 
"' 21 10000. 79.5 76.7 69.5 74.7 73.1 72.5 1i 

5 P.4 7 9 9 9 75 72.8 14.3 
~ 

29 160)1). 78.2 73.3 63.8 70 •. J 67.2 l.1J.8 

OA"SPL 94.3 93.0 94.1 94.5 95.3 C4.1 
l' 

~ FOLDOUT FRAME J 
.. ~~ .,,-~-. --.. ;.-.;;:.:;r..; ....... "*~~~~~ .. _c . ..c_c~~_ . .:..~_~ .:::"::'- :.c __ . .'~k .... .1..:.. ___ :-:_'.: ... ~...:.,: .. ~" ~·::~_5"· ~~.:..:L~~:.:.:: ... ,-;.::-:..: ''''-.£.~ _.' ._~ .. r:-:~ -::; ~ i :;-: ;~~-.'. :;-~:~.:-.J\::i·l ~_;! .~~-.~: ,~~:£I'~,~:. :L~":~ .~_~-~?'!i}:.i~·:'f£. 
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r j 
~ET ORIGINAL PAGE IS 
~ OF POOR QUALrN 
t 
~ 

FLAPS 
, 
r 158 

~_SPEEO = 1905. RPM 
r 
tATIVE HUMIDITY = 74.0 PC 
(. 

PERCENT SPEED 47.0 

BAROMETF.R = 2Q.50 IN HG '. 

~TuA~-------------------------------------------------------------------------------
r 
~ 

J 
1 
1 
1 

j 

i 
1 

1 

[/2.0 j 
~~~---------------------------------------------------------------------------------l 

1 L-__________________________________________________________________________________ __ 

~. ------------.~ 
• 

4 
2 

~ 

b • 
~o--------------------------------------------------------------------------------------J g -'- , 
-=-5-------------------------------------.~ 

1 j 

2 j 
7-------------------------------------------------------------------------------~~~~ 4 I 
6 j 
6 i 

~ 

.L .. ~ .... ______________________ J 
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ORIGINAL PAGE IS 
'\ OF POOR QIIALlT{ SRl LOS S l E S S 

i 
; 

A R PAY; 

EL'Itiva. ~OATA 
1 

AT 100.0 FT RADIUS WITH NO ATMOSPHEPI 

ANGI r- 9, J 
. ). 3 O. 40. 

COM01JTED GASPI 107.1 101 .9 101 .4 

BAND FREQUENCY 
1 25 86.5 89.8 92.5 
2 32 88:.0 SQ.2 ClO.8 

(FOR PO~EP AND DIREC TI VITY COMPUTAl 

50 • 60. 7(k BO. 90. 100. 14fr--l5£ 
\1 

9a.3 91.3 95.5 9!t.2 93.1 95.1 96.5 la2~ 

90.3 91.5 89.1 88.2 85.8 81.1 90.5 98~ 
8~.0 87.~ 87.5 85.8 84.0 85.5 90.8 94~ 

3 40 ~f..5 89.2 ~9.0 
4 50 88.0 88.1 89.3 

88.7 86.2 84.5 83.1 82.8 85.3 81.1 92~ 
__ ---'::L-. __ ----L'IoL-_ ___'~L.:.L.___'"'_'_'_'L..L__,L.LJ~ __ B ~ 8fuL- ~,."__"0'____=84.J~1L_ .8.1 ..2 .. __ BB_.~JU ... A __ 9.zJ 

~ t.3 81.1 86.0 85. A 83.2 83.1 ~4.8 83.1 85.5 85.0 90j 
7 ~4 81 3 83 0 8 3 81,; 

, 
9 160 80.1 81.5 aO.9 18.5 78.4 11.7 11.4 11.4 19.1 16.4 80': 

]0 200 88.4 81 .9 79.4 80.' 18,.Q ____ ~~ __ ~~L-__ ~~~~~~~8~]~.~1 __ ~8~O~.~2 __ 2B~.~9 __ ~7~B~.~5 __ ~7~8~.~5 __ ~~ __ ~~ __ ~ 19; 
11 25!l 83.4 8:) .9 
12 315 19.5 79.0 
13 400 18.4 16.9 
14 5 )0 18.1 75.4 
115 63:) 18.3 16.9 . 16 800 8'5.1 84.2 
11 1 JOI) 86.6 86.4 
18 1250 85.5 AS.3 
19 1600 87.9 86.9 

78.5 19.2 78.4 11.5 11.1 
76.9 16.5 16.~ 16.4 7e.2 
15.4 15.1 14.9 13.9 13.1 
74 .. 4 74.2 13.1 72.1 11.1 
75.6 75.4 73.9 7i.9 11.8 
84.8 84.0 19.8 76.0 12.1 
81.6 86.1 82.4 11.4 13.6 
83.3 Rl.7 18.3 15.0 11.~, 

18.1 
16.4 
14.1 
13.1 
12.1 
13.3 
13.4 
10.0 

80.0 
11.1 
15.1 
13.6 
12.4 
14.5 
14.6 
11 .0 

85.9 84.5 81.5 16.5 11.2 69.0 69.7 

11.2 78j 
13.2 75~ 
12.2 14,i 
11.4 731 
10.8 131 
12.2 1~ 11.2 1 ' 
68.3 761 
61.0 731 

20 2QOO 81.3 86.4 64.1 68j __ ~W--_~j,L:J.""--__ ~~ __ !.L.\L___=__lo!.8, ~~Ji~~JL...In II 5 1~~1.L 4 ----'6"-'1'-' • ...,,8"---"6...,8'-' • ..,.3'----"'-''-''-'''--~ 
2li 2500 8 ':i. 3 85.3 
2' 3150 84.1 82.4 
23 4000 65.1 83.3 
24 ~QOO 86.«; 8«;.6 

'S; 63')0 104.2 91.8 

84.~ 8~.8 82.3 17.0 69.3 63.1 64.6 
82.3 81.1 18.2 71.4 63.2 55.5 59.5 
A2.9 81.2 16.9 68.0 58.6 52.2 56.2 
84.0 79.1 76.15 65,9 54.1 53.9 56.5 

.A6.8 78.679.410.954.554.958.7 

61.3 
60.4 
51.9 
51.1 
56.5 

681 
66: 
6~ 
64 
61 , 76 BO ):) 1')1. a 95.4 56.0 6~ __ ~.w-._--->.!"""--'CW-____ .>LIIo..L.loL __ .L-L--=--'J.91.L9 19~ B O. 1 _ .11.L • .L3 __ .L5-"!.6,L' .... 1_.e:...5-"'.6,L. 2k-~5~9~. Z __ .....L.:~!L......~ 

21 10000 91.9 93.1 
28 125JO 90.2 80.5 

57.7 61 
61.5 6~ 

91.8 an.l ~3.3 18.1 60.3 57.7 58.8 
____ U--__ -4-&..~ ____ ....... ______ >LW..a.-!---'8 ..... 5 ... .LJ. 2 __ --lIa..L~ 68 • 4 6 1. 3 60. 1 60 t-1-~,,,,-6,,,,-Q .L.4.L--"<..,.........,"--~ 

29 161)00 89.5 115.0 82.8 l~.Z 10.1 64.8 60.9 60.9 60.9 60.9 1 

--------,----------------- ._---

FOLD.OUT. FRAMi I 

tLl ', .•.• ~ .. '"_~c~:~. -.~"-- .. ~-'-' ~""'''':~:.::.~,,::''''~'" '... "'" :~ .... ~.n.' ""'_ • ~h_~ . C 



-
~ -= RPM ! 
1~ _________________________________ ~ ____ ~~~U-~~ __ ~=~~~··1W.~Q~ ____________ 'J 

t""" 
~ 

~ LOS S l E S S A R PAY 

fa FT RADIUS WITH NO ATMOSPHEPIC ATTFNUATION 
',PO\IJEP AND DIREC TI VITY COMPUTATIONS' 
t , 
i 
~ 
~ 

\. 80. 90. 100. 140. 150. 160. 1BO. 
I 

~ ~2 93.1 95.1 96.5 102.2 100.3 1)0.9 
I 

r 
~7 88.2 85.8 81.1 90.5 98.13 93.8 92.8 
'5 85. a B~.O 85.5 90.8 9!t.0 93.2 9!t.3 
[5 83.7 82 .• 8 85.3 81.7 92.8 91.8 g2.') 
lCL __ R~ .. _R _ a 7. L2. _.aB~JUJL1L_92. .• 5 9;).7 90.7 
11 84.8 83.7 85.5 85.0 90.<3 90.5 9'3.0 
;~ 8l.B 81.3 83 10 811 3 87 1 2 88.3 90 1 5 

ORIGINAL PAGE IS 
OF POOR QUALITt 

i , 
~ 81.3 82.0 81.8 80.2 Q3.7 85.0 97.5 

~ i!t 19.2 18.2 80.2 18.1 81.2 B4.a 84.2 
'7 77.4 17.4 79.7 76.4 80.3 83.9 83.0 
~18.5 19.!t 80.' 18.0 19.5 83.9 82.5 
5 ,'7.7 18.7 80.0 71.2 78.5 81.7 80.7 <] 

4 Is !Z 7~14 77,,7 73., 75.2 79.9 79 1 7 I 
9 73.7 74.1 75.7 72.2 14.7 11.7 71.6 ~ 

1 11.1 13.1 73.6 1].4 13.9 75.7 16!4 
1 9 7l.A 12.1 72.4 70.8 73.6 75.3 75.3 

0 72.7 73.3 74.5 72.2 76 !'J 76.5 15.7 
~ 
~ 

4 73.6 13.4 74.6 71.2 75.9 76.1 75.7 ·t 
Q 7l.~, 70.0 71 .0 68.3 76.3 74.8 13.3 i 
5 71.2 69.0 69.7 67.0 73. :') 71.5 71.3 ~ 
e 7l.A 67.8 68.3 64.1 6R.9 6A.6 70.6 11 
0 69.3 63.1 64.6 61.3 68.0 67.3 69.8 ~ 

.' ,. 63.2 55.5 59!5 60.4 66.1 64 .• 4 67.6 ~ 

0 58.6 52.2 56.2 57.9 65.7 63.1 66.7 
2 54.1 5~.9 ~6.5 57.1 64.3 ' 63.2 66.8 i 

! 

9 54.5 54.9 58.7 56.5 67.3 64.5 67.5 t , 
~ 56.1 56.2 59.Z 56.0 66!3 66.0 66.0 ~ 

1 60.3 57.7 58.8 57.7 67.7 61.7 61.1 t 
L-60.1 60.1 6Q.4 61.5 69!'3 69.3 71.JJ '/; 

B 60.9 60.9 60.9 60.9 71.0 71.0 11.4 ~ , f 

i 
~ 
~ 

J.~~ 

~--~--~---------------~-------------~--' ---.~~----------------------------------------

------i--~------~~----___;;.----.-. ___ F(_)_LDo_U_T_·..;;.F;:;.;:RAME~IiL-4.2 ... ~-= ________ _ 

, . 



6 SPL 
,.~ .. ' 
. ' ... LnSSLESS D~TA AT 100 FOOT RADIUS 

QCSEE OTW ENGINE 

8ELL~OUTH HAROWALL INLET 

HARD CORE. NO SPLITTER 

ENGIN~ WITH APPROACH FLAPS 

READING NUMBERS = 159 160 161 

CONFIGURATION NO = 100 SPEED = 2967. RPM 

TE~PERATURE = 25.0 F RELATIVE HUM'IOITV = 74.0 PC 

S/PI!ZI4C /4f7J1' BOOM MICROPHONES LOSSLESS DATA 

MIC f# 14 15 16 17 18 19 

R o. 17. 31. 43. 54. 35. 

THETA,..-8s 90. 9J. 90. g.). 90. ~.,20 

l 106. 9A. 91. 86. 81. l', C;. 

fH STANCE 91. AS • 8'2. 8~. 86. 61. 

PHI 
~ i O. 11. 22. 31. 39. 35. 

I~!)E l( EBEQ _. 
1 2 5~ 88.8 91.7 93.1 96.0 C;6.3 92.2 
2 32. 91.5 92.2 93.9 95.7 97.8 95.0 
3 40. 92.3 92.9 94.4 95.2 <75.5 94.2 
4 50. 96.0 95.0 95.8 cn.3 <;6.8 Ct.2 
5 63. 95.5 94.2 95.8 95.9 <;5.2 C;6.5 
6 8 O. 94.6 94.9 94.3 93.9 <;.6.5 96.0 
7 10·). 93.3 93. 1 92.A 93.7 <;5.5 ~5.0 

a 125., en.5 92. 1 93.6 <:13.9 <75.2 °5.6 
9 160., 91.5 91. 1 92.9 93.7 94.3 92.9 

1? 2;} ). 91.0 91.2 92.1 93.5 93.8 <72.9 
11 -250 .• 

I. 
91.5 90. 1 91.8 92.5 93.8 <;2.9 

12 315. 90~7 89. f: 91.3 92.5 93.2 cl.7 
13 400. 90~2 88.4 89.8 91.4 <;1.7 99.9 
14 50Q. a9 • 4 89. 1 89.5 89.7 91.0 89.2 
15 63.J. :88.5 87.1 88.3 88.9 eC;.2 88.4 
, 6 800. aa.4 81.3 87.7 aB .• 3 88.1 A8,Lt. 
17 1000. 87.3 85. e 86.4 87.0 87.3 A7.1 
18 125]. A8.3 87.1 86.1 87.0 88.3 e6.1 
19 1600. ~7~9 , 84.3 85.0 86.0 e~.1 AS.8 

8 0 9 ~3. 3 fl 9 
21 2 C;O 0. 83.9 81.7 82.2 83.2 83.3 82.7 
22 3150. 84.4 81. 5 81.5 A3.3 a~.J. _.t'2 • '3 
23 4)) ). 84.2 81.5 81).1 81.9 ~1. 6 81.7 
24 5000. 83.4 80.6 78.2- 80.4 79.9 78.5 
25 6300. 84.3 81. 7, 18.1 80.9 80.2 79.1 
26 800 J. 83.3 79.9 75.4 79.8 7e.5 7Q.4 
27 10000. A5~ 6 81.8 74.5 19.R 78.8 78.8 
28 12500. 8'6-.5 82.0 7?2 78.i __ J~L2.Jq. 2 
29 1600). 85.2 Al.O 70.3 77.1 74.8 74.1 

1 

~ 
I 

i 
1 

1 
I 

.1 



·.; 

! 

~ 
f 
~APS 

161 

SPEED = 2967. RPM PEPCENT SPEEr) 81.Q IJtl' 7 
~. 

~TtVE HUMIDITY = 74.0 PC BAROMF.TER = 29.49 IN HG X'd', . .J~.2-. 

lTA 1 

J ., 

, 

~--------------------------------------

I 

j 

\~ 

~S'. 87 

.- -

FOLDOUT FRAME 
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6 ____ O~4~T~~~n~.F~1~2~1~1~.~~S~U~8~S=E~T~N~r~. ____ 8~7~.~~R~E~A~D~I~~='G=S~~1=5~9 __ ~16~0~~1~6~1~ ________________ ~ 
~[]. l 
91 

SIX DErIBElS HAVE 8EE~ SUBTRACTED FROM THE ORIGINAL OATA. 'I 
QCSEE OTW ENGINE 
AELl~CUTH HARnWAlL INLET 
HARD CORE. NO SPLITTER 
ENr;INF WITH APPfHJACH FLAPS 

. AGE IS I I SEL .1 0 S S l E S S A R R A , 
ORIGINAL P rrv 

£'l'dVTIl PL.I.!!r OA.JA-AL_l'?_~)_,-~LfJ RMH!JS Of ~OOR QUA~ WITH ~g~TM9SPHEF 
(F~R PflW ER ANO DIRECTIVITY (OMPUT' 

--' . 

ANGl Ffip 
I? • 

O. 3 O. ___ ~Q ,---_5..). 60. 70. . .a _0 !... __ <; 0 • 100. ___ t~O. U 

rOMptJTEO OASPl 108.4 109.8 1 09....L_ll..O !.CL 111.4 L?_8.2 1 1)<;.0 1')<;.6 112 •. 1 110.5 lU 

BAWl EBEQUEf'j(V 
1 25 96.B 98.5 99.7 100.B 103.3 111.0 101.8 118.7 102.5 100.5 11)~ 
2 32 21.1 lQl.Q tQQ.] J..Q2-.t.L!_Q.3.J __ 9_ 9~_9J3 • 5 100 • 3 J...O_l.~Jt 104 • .1_l..oJ 
3 4() 9Cl.3 101.3 1)2.7 103.5 104.0 95.2 118.3 101.3 104.8 102.B 10~ 
4 50 99.2 lQ 1.2 1:1] .... 2- IJ)() • -LJ. Q_1J!.~ __ .<t7 -,3. lQO !.~_l.QZ~ 104.8 104.5 _ll~ 
5 63 99.5 98.5 97.7 95.7 101.0 99.2 100.2 100.3 103.1 99.8 IDe 
6 80 91.7 95.2 91.7 95.3 99.8 98.2 9B.7 97.3 100.1 97.2 10] 
1 1 JO 93.5 91.B 93.7 96.5 gS.2 96.0 97.0 97.5 99.8 94.3 10~ 
8 125 93.5 93.5 __ 96....4 96.9 96.9 9 5 • .!L.._2.~~~ __ ~6. 0 98.2 92.5 100 
9 160 90.2 94.9 94.4 91.4 94.4 92.1 93.5 94.4 96 •. 5 91.4 9S 

LO ZQQ 89.7 9l.5 90.4 91.7 93.9 9 Z.~]._ 9~.9 95.5 95,,1 90.~_9~ 

11 250 89.7 87. "' 90.1 91.0 93.0 91.4 93.1 94.4 94.1 89.5 9-4 
12 315 87.9 89.4 88.9 89.5 91.4 91.2 90.9 92.5 93.2 87.5 93 
13 400 85.2 87.2 86.9 87.9 88.9 89.2 91.2 91.7 90.1 R6.6 9< 
14 C; ')0 84.2 85.6 815.7 86.2 8S.4· 88.1 88.6 90.2 89.9 85.1 9~ 
15 630 83.4 84.3 84.8 86.4 86.9 87.3 ~n.9 89.8 88.6 85.3 8~ 
16 AOO R5.5 A4.A 8.5._~6.1 87.2 f:J6.1 85.0 85.0 87.0 86.2 8~ 
11 1000 84.4 8C;.9 94.9 85.4 95.7 95. 7 94.9 81.6 85.7 85.4 8~ 
lP 125') 90!7 93.7 <14.5 94.2 93.0 89.3 86.0 86.2 85.8 83.8 Rl 
1.9 1600 93.0 ~C;.3 95.5 95. q <14.2 90.0 86.0 86.7 85.8 82.0 R~ 
20 2000 90.4 92.6 89.3 88.4 87.4 85.3 eo. 1 79.6 B1.3 18.8 85. 
71 2500 91.4 94.7 92.6 91.1 90.4 81.9 81.0 75.0 17.2 19.2 ~1 
22 ~150 92.'.> 96.3 93.A 92.5 91.4 AA.6 RO.1 72.9 11.1 16.7 81 
23 4000 92.9 94.9 92.2 92.9 90.2 83.5 71.9 64.0 72.5 74.7 143 
24 C; Q OQ 91. f! 94.J 90.5 89·2 87.6 80.8 66.5 65.5 73.1 13.3 1@ 
'25 6300 92.3 94.8 91.0 81.0 86.1 82.3 65.0 65.7 14.5 14.5 75 
2~ B'),JQ 92.1 91_~.?B.9 _8 1 !_6_~n • 5 19.6 - 66 ~Q_~6!" 0._ 16.0 76.0 7~ 
21 10000 92.6 91.0 87.9 76.9 78.0 77.6 61.1 61.1 77.1 17.1 1~ • 2B ill Q~ ___ 9Q..!..~ ~ .' 1 At..5 .. _L3..!_2_I9-..!.~"y~6~~Q_69. 3 19.3 79.3 7CJ 
29 160JO 86.9 75.8 84.8 78.4 81.0 73.1 11.1 71.0 81 .()~--8i--:-08i 

~A./D 

. ~ .. ,,'" , 
Flo JJ .Ulo '~A. ~ _, 

~~rl.;;d ·';;;;ii:,":""",,:?!-..erii;;So __ ,.. ~~~ ........ _ •.•• " _, ~., __ ~~ ~_~."._~_~~ .,.:n. ~ . 



i 161 
~ 
~ 

i FROM THE ORIGINAL OATA. 

A R RAY 

iOl.8 98.7 102.5 100.5 11)3.1 101.5 
;9J~ .2 100.3 101.8 104.3 lO6.S - 107.3 
: 9 8 • 3 101. 3 1 04 .8 102.8 108.8 110.A 
lQ·') L3 _102~ 11)4.8 104.5 tl~~10.8 
;00.2 100.3 103.1 99.8 108.5 111.2 
:98.7 91.3 100.1 91.2 107.'3 !.O9.0 
;97.0 91.5 99.8 94.3 104.1 106.7 
: 95.~ 4 96.0 98.2 92.5 100.5 104.2 
.93.5 94.4 96.5 91.4 98.2 102.7 
~.3 .9 95.5 95.7 90.4 96~Q2.0 
:93.7 94.4 94.1 89.5 94.7 99.2 
'90.9 92.5 '13.2 87.5 93.2 97.5 
,91.2 en.7 90.7 ~6.6 92.6 96.1 
'88.6 90.2 89.9 85.7 90.7 94.6 
: 87. C; 89.8 88.6 85.3 89.3 92.8 
'85~O 85.0 87.0 b6.2 89.0 92.0 
84.9 81.6 85.1 85.4 ~8.2 91.1 
86.0 86.2 85.8 83.8 A7.2 89.2 

: 86.0 86.7 85.8 82.0 B6.'3 AR" 1 
eo. 1 79.6 81.3 78.8 85.1 85.9 

l R1. 0 75.0 17.2 79.2 ~H. ~ 83.0 
·80.7 72.9 71.7 76.1 81.3 83.1 
! 71. 9 64.0 72.5 14.7 79.1 80.7 
,66.5 65.5 73.1 13.3 18.9 79.1 
65.0 65.1 74.5 74.5 75.4 77.1 

_66.0 66.0 76.0 16.0 76.0 rr~_5 
67.7 61.7 11.7 17.7 77.1 77.6 
~9. ... _3 69.3 79.3 .-79.3 79.3 79.3 
,71.1 11.0 81.0 81.0 fH.l 81.0 

'i 

~~D 

1)4.2 
1'17.fJ 
111.3 
119.8 
11)9.8 
101.2 
103.8 
1'13.4 
1')2.0 
l 02.0 
1(JO.2 
98.7 
96.9 
95.4 
92.8 
92.2 
91.2 
90.2 
89.2 
R7.3 
96.0 
83.9 
82.0 
19.6 
17.2 
16.0 
11.1 
79.3 
81.0 

CONFIGURATION ~O 100 
SPEEO = 2967. RPM 
PERCENT SPEEO = 81.0 

FOLD.OUT. FRAM.£ d.... .. 

i 

1 
,j 
I 

i 
i 
1 
I 

I 
~ 

I 
1 

1 
j 



_~~~'~, """"'_'~ __ ~_"""~'~.T"""" ... , ...... 1If •• ,s, "AU% ."1 .... ik .... ji ....... it' , 
" .". "'".""-~-.~ ........ ------~"' .. ,.. 1,.-,· ~-;~-.... ---~ -N-t,..,,.. -- ~ ...... ,... ,. - "-" 1 

l OSSLESS D4TA AT 1')0 FCOT RADIUS 

QCSEE OTW ENGINE 
. 

8ELLMOUTH HARDWALL INLET 

HARD CORE, NO SPLITTER 

ENGINE WITH ~PPROACH ,FLAPS 
1 

READING NUMBERS = j62 16J 164 I ~----"'.~~~ ~-------------'1 

__ ~ ______________ ~C=O~N~F~I~G=U=RA~TION NO = 100 SPEED = 3479. RPM 

TE~PERATURE = 26.0 F R~LATIVE HUMIDITY = 74.0 PC 

BOOM MICROPHONES LOSSlESS DATA 

• ., IC II 14 15 16 17 18 19 

R O. 17. 31. 43. 54. 35. 

THET&\/ Bs 90. 9Q. 9QL- __ 9..1h.-.- __ ~O_._. __ ~ /2.0 

l 1 )6. 98. q 1 ______ 86. 81. 65. 

Q2. 83. 86. 61. ~ 22. 31. 39. 35. 

bt<;TANCE 

PH~ ft 
91. 85. 

o. 11. 

INDE X FR F=Q 
---~~=--~~=----------------------~------

1 25. 92.6 94.7 99.1 97.7 99.5 c4.2 
2 32. 94.~ 96.4 99.4 100.0 1J2.7 97.5 
3 40. 
4 5') • 

95.1 96.4 101.1 101.J 1)3.5 98.7 
____ ~ __ ~~_~9~8~.=8_~9~9~.~4~1~01.9 10J.5 103.2 100.7' 

I 
j -------------------, r; 63. 

6 q O. 
10}.1 99.7101.3100.7 1Jl.1 11),).5 

___ -"<--__ ~'-L-_ ...... 1~0_"'_')~ ...... 1_~9_'_7~.~C;_1 0 1 !J_39 .• 4 102.2 1 C2. 5 t 
7, 
R 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24' 
25 
26 
27 
28 
29 

100. 
125. 
160. 
200. 
250. 
315. 
401). 
sao. 
630. 

97.8 97.1 99.6 99.5 S9.8 ~9.4 
93.' 97.2 99.1 100.2 101.0 100.9 
97.2 96.6 99.3 99.4 1~1.0 Q9.6 
96.1 96.1 99.1 99.71Jl.7 S8.9 
95.8 96.1 98.1 99.0 100.2 <;8.4 
95.2 95.2 97.9 99.Q 100.0 97.4 

80·). 
100 I). 

9'3.7 93.8 95.3 95.7 <;6.9 <;5.1 1 
_-"'--"''..C.LJ.. ___ .L..9=4 ~ 93. 1 95. 2 9~ ,,-1L_9~.1 __ .. 94 .!L __ ---,-.------ .--1 

96.4 94.8 97.0 96.1 96.3 94.8 ; 
1250. 
1tl) 'J. 
2000. 
2500. 
315l. 
400'). 
5)0 I). 
6300. 
8000. 

t 000'). 
125()~. 

16000. 

_---"9-'4~.0 _ 93..t...~_93 ~94L? .. _~4. 7 92. B ___ .____ j 
96.2 95.0 96.7 96.1 96.1 C14.6 1 
90.6 89.3 90.0 90.A <;1.1 <;O.J j 

8 R. 5 86. 5 R 3. 1 85. 7 A 5. 6 134 .3 1 
87.1 Q4.6 80.1 84.8 83.9 84.41 
88.2 85.4 78.9 84.1 83.4 83.2 :1 
99.185.(: 76.282.7 .')0.9 ~Q.6 j 



i. 

J 1..- •• ' 

I 164 
.-; . 

! SP E ED = ~3....!.,4 7.!....9.<...!.'--!..:R'-'-P..:...;M ____ --'-P=E=RC"'-'. E=N.!..!T----"'S....!..P-=E=ED=---_-.::.9-"=-5~.~t) _ ___<&~QIt(q--~/~f~,~~;J--JL---_____ _ 
! 
~IVE HUMIDITY = 74.0 PC BAROMETER = 29.48 IN HG Jfrt.« ,WJ 

s;.s. " 

t -=="'-'-'-~----------~~--------.---~~--

FOLD.OUT. FRA.ME. L 

i 
! 
i 
; 



, OAT! OF 1 211 • SUBSET NO. 8 B • READ I NGS 162 163 164 
.r"! • 

.. ," . 

\ 

SIX DECIBELS HAVE BEE~ SUqTRACTED FROM THE ORIGINAL DATA. 
QC SEE DTW ENGt NE 
BElLMOUTH HAROWALl INLET 
HARD CCRE, NO Spt ITTER 
ENGINE WITH APPROACH FLAPS 

ORIGINAl. PAGE IS 
OF POOR QUALlT'I ;:z 'j. 41Jqt. PUN..-n AlA 

~e-,. I 0 

.aT 1 no. n EI 

5 S I E S S A B B A ~: 

BAOIUS WIll:! NO AI~OSPI:!EB II 
( FOR POWER AND DIREr T1 VI TV COt-1PUTAll 

j 

ANGI ~6fc o. 30. 4.0. ___ -- _5 t") • 60. 1~. P.O. ....90. 10C. 140. 1 r:o 

C'MPIITEO QASPI 111.8 112.8 113.2 113.9 114.6 11 5. a 114,'1 11 5 .. 8.....1.15.1 116.4 122~ 

BA~O fBEClJE~CX 
1 25 99.5 99.5 101.5 101.5 1 ~2. 3 10 5.0- 102.3 104.8 104.3 102.5 107 ~ 
2 32 100.8 ] 01.5 1 a 3 .5-l.-<llt • 8 ]04..a.J0~.3 1..03.8 10Ci..JLlO5.2 1Q1.3 1LU 
3 40 102.0 104.0 105.0 104.5 10C;.7 ~03 .0 104.5 106.5 108.2 llO.O tl3~ 
4 50 1J3.1 1 <l5.~l4._L8 103.1 103.2 1:'3.1 1 OL.JLl..O 1 •. D-l 08 e.Lll 0 .5 ll~~ 
5 63 1 )3. 7 102.3 101.7 101.7 102.1 106.5 1Cl6.8 107.3 106.5 115 ~ 

~ 
99 0 0 04.0 104.7 05.7 1 .' 

7 100 97.8 96.5 100.7 103.5 104.0 10~.8 103.0 110 
8 125 98.2 99.0 1~ 1.1 11) 3.2 Ull. ~ 102.~ 1Q3. ~ 10l.0 109~ 
9 160 95.2 100.7 9g.5 97.7 g9.7 101.0 100.7 101.7 99.5 1 ~5, 

I a 2QO 9'l.~ 98.2 95.9 91.1 98.2 9~.lJlQ....oJQ3_. 2 96.5 l~ 
11 250 92.2 94.0 96.0 96.9 97.7 98.4 100.7 101.7 g7.9 96.3 1 ()2; , 
] 2 3]5 22.2 2r:;.~ 95.2 26.~ 96.2 cP.l 99.0 10Q.7 91.5 96.~ 1()0~ 

13 400 9:).4 94.2 93.7 94.4 95.6 96.6 98.9 98.9 96.7 94.6 99~ 
14 500 89.2 91 ~..9LL4_....53. 6 95.1 96~2 06._ • ..6...._9 8.1 95.2 ' 9} .1 97 l 

-~ 
15 630 89.4 g2.3 92.8 9 Ii. 9 97.3 95.9 95.6 '18.6 94.3 92.4 96~ 
] 6 800 81..1L.-9Q --B-.. 9.3..f._9.5. 8 9.8 ____ 2... __ 9 _1.3- 93. ~ 11 __ ._9.L~ 1 93.3 215-.0 95J 
17 10-:)0 90.6 93.1 95.7 100.6 101.2 g9.9 96.6 g4.2 93.2 g4.7 95} 
; 8 1250 9Q.5 91.5 92.7 91.0 q8.3 97.1 94.3 94.5 91.3 91.6 93 i 

- , 
19 16).) 99.3 101.2 100.2 101.2 105.2 ~o 5.A C;9.8 100.0 92.8 89.8 94~ 
2Q 20')0 91. ~ 93.1 92--1- 93.7 95.1 96.1 89.9 9.!1-L-81.2 81.9 93l 
21 2500 92.5 93.3 92.3 94.5 93.3 93.5 86.8 81.9 81.8 87.4 AAi 
22 31 50 95.2 2~.9 2~.~ 96.0 2~.2 93.2 BJ.8 7A.2 79.7 85.2 8al 
23 4:)00 92.5 92.9 92.9 93.3 90.8 88.1. 78.9 72.5 73 .6 82.0 85i 
24 5" 1Q 94.0 94.6 93.9 92.1 9Q.7 86.1 73.0 73.1 14.0 80.6 84') 'I 
25 6300 93.8 94.2 92.6 RR.3 87.2 85.8' 74.5 74.5 74.8 78.6 841 
26 8000 92.9 91 .5 90.6 82 L(L-B_3 • 4 83.~ 76.l 16.l 76.1 77.Q ! 

8l:-j 
27 10000 92.5 89.9 89.4 77.9 7g.5 80.7 77.8 77.8 77.8 78.3 87~ 
28 125')0 9q.6 82.2 91.6 1.9._~_J9. 6 79. f< 72.6 19,6 19,6 79,6 a9i 
29 16000 86.2 81.3 85.6 81.4 81.4 81.8 81.4 81.4 81.4 81.4 91,' 

~~:l.. 

FOLDOUT. FR.AM& 1 



~ __ *._w~·_. _____ ' ______ . __ ~-~~~~~_W_j.Q~WW~m~~a!~!;~, =¥;~$~~WM~i~~~ • 

• _% .... " .... ~~<,~'\iC' ... ,-;~,"I1.l'''~..,~'"~_'T.-~'" .• ~.-. ~" ,~:~_~.-:-:~,~ •• p--,.....-......... .,....: .. '";l, ... , ., 

164 
l 
~b--F-RO-M~··-T-H-E--O-R-IG-I-~-IA-l--D-A-T-A.---------------------------------------------------------
~-t CONfIGURATION NO 1QO 

t SPEED = 3479. RPM 
ii.-•. _______________________ p!:.:E!&.lB~CI&..EIoJN~]L· -'Sol.lP~Eo....!ELlQL_____..,;~ __ ._2.:,;'_li .L..l!0'--_______ _ 
t~ , 

~ 
~ 

OS$I ESS 

8ft.C.NAI; PAaE Is 
A R RAY OF POOR QUALITY 

~T RADII'S WITH NO ATMaSPHERIC.A~T~T~E~N~U~A~T~I~O~N_~. ________ ~ _________ ~_~ 
WEB AND DIRECTIVITY COr-'lPUTAT'IGt-lS) 
t 

p, o. .-9.Q. ___ D1.C __ 140. l~O. 1.61'). 180. 

~ ] ~. 9 1] 5 .. tLI15.7 ] 16 • ~ J 22~ 124. 9 123.3 
i ,. , 
\ 

il 02.3 104. B 104.3 102.5 107.3 106.7 1 )4.8 
:1..03.8 IOIi.e ] OS.2 101.3 111.3 11a~B 110.3 
104.5 106.5 108.2 110.0 113.2 ! 15. '5 113.2 
LQL.~7_.JLJ.08 ~1l0 .5 114. S 118.LQ 116.3 
11)6.5 1~6. 8 107.3 106.5 115.5 117.2 114.B 
104.0 104.7 104.7 105.7 114.7 116.7 ·1l4.Z 
104.0 10~.8 102.7 103.0 110.8 114.A 111.8 
1Q2.5 lQ3.~ lQZ.Z 101.0 l09.Z llZ.~ llQ.5 
100.7 10 1. 7 101.0 99.5 1')5.9 111.7 109.7 
1 QQ. Q LQ3.2 100.5 96.5 1;J~.5 11';).2 l.lQ.7 
100.7 101.7 97.9 96.3 1:)2.4 1. 08.0 1J8.5 

99.0 10Q.7 91 .5 96.3 100.7 105.5 1·)8.9 
98.9 98.9 96.7 94.6 99.6 105.6 I1f, .1 

~6.~1L~B.l 95.2 93.1 97.7 102.7 1')4.1 
95.6 '1R.6 94.3 92.4 96.3 100.6 102.9 

~ __ 9 3. .. L_'il.. 1 '.23.3 95.0 95.L~99.1 101.6 
96.6 94.2 93.2 94.7 95.0 Q7.2 1~0.9 
94.3 94.5 91.3 cH.6 93.Q 95.7 99.0 
<;9.8 100.0 92 .8 89.8 94.2 97.3 9A.3 
Act.9 90..2 81.2 !H.9 93.2 94,7 96.4 
86.8 81.9 81.8 87.4 AR t 1 90.3 94.8 
~8 78.5 79 17 8512 88 1 5 90 1 9 931 4 

78.9 72.5 73 .6 82.0 85.7 81.8 90.8 
7~., Q 7~.1 14.Q 8Q.2 841 9 87 1 4 88.4 
74.5 74.5 74.8 78.6 84.5 A5.8 95.2 

_11L.l 16.1 76.1 77.Q 8~.1 86.1 96.1 
77.8 17.8 77.8 78.3 87.8 81.8 87.8 
J~.6 79..6 79,6 79.6 89.6 89,6 89.6 
81.4 81.4 81.4 81.4 91.4 91.4 91.4 

i t:14~ 

FOLD.QU:I FJtAME , 
.-------------------------,-------,~....:.-....,,~~.~ ... ----

~ ... ~. .. , ,'-". . ......... 

, 
I 

1 
i 

1 

: 

~ 
i 
1 
1 
l 
1 , 
j 
-' 

i . , 
; 

1 , 
J 
f 

I. 
1 

1 
! 
i 
i 

I 
I 

.. 1 

j 

j 

·1 
i .. • 
'j 



,...,_~~--~,n ,-: - nrvillt~J ... ~_n.""-ii"_S!g_",_"""u:?,,","i.iiii •• ,jill!l!ij=iiljiik'i1il1:" :;:;ill!!I._a§lIl'Ii¥."2'i;Si.'".FS~._~I!liI!I.iij.='.;~.=.~~.i .... ' 
~.... -..... 1 

1 

, set- LQSSLESS DATA AT 100 FOOT RADIUS 
.~.~--~~~=-~~~~~~~~~~~~~~~~~----------------------------------~ 

'.~ . QC SEE OTW ENGINE 

eEll~OUTH HAROWAll I~lET 

HARO CORE, NO SPLITTER 

EMGINE WITH APPROACH FLAPS 

READING NUMBEPS = 165- 166 167 

______________ --"t:~O"_'_'N'_'_F_'l..,.Gu.U'_'_'_'R.li.IJ)N NO =_ 10 ..... o_-'--___ "'-$ .... P"'-E >=-E D=.. _=----'3"'-*-15~0"'-'.!L._!R_'_'P'--'M-'--_____ _ 

TEMPERATURE = 26.0 F R~LATIVE HUMIDITY =-74.0 PC 

BOOM MICROPHONES - .l..ilSSlESS DATA 

~IC 1# 14 15 16 17 18 19 
1 

O. 17. 31. 43, :i4. 35. 
l 

) B 

90. 90. 9 0 L-_9..0 ____ ~Oa_ __ ~L2.0 
, 

THETA ~...s 
~ 

1 It. 98. 91 __ 86. g 1 _____ 6 I) • 

9t. 85. 82. 83. 86. 61. I , , 
O. 11 • 22. 31. 39. 35. 

Z 

n I STAf-JC E 

PHI" ¢ 

\1 I 
I, • , 

1 

I '. 
I 

INO!=X fREQ 
1 25. 
2 32. 
3 40. 
4 5Q. 

95.1 95.7 96v9 96.7 99.3 95.5 
____ ~~ __ ~~ __ 9~8~.~1~_9~7~.L_9~_9~8~.~1L--S9.0 101.0 c8.4 

I I 
1 
! 
, , 

91.1 QO.2 93.1 96.8 10~.2 0 4.0 1 
93.6 93.7 95.8 98.8 97.8 96.2 I 

5 ~ 3. 
6 80. 
7 100. 
a 125. 
9 16 J. 

10 '200. 
11 250. 
12 :315. 
13 4") O. 
"4 500. 

97.6 95.9 96.8 96.5 <;6.7 <:;7.7 1 
--~---->L!o<.&-----'~'-'-~LJI:'-'-~L.---'~-i:- ~-:~ ~~ --~-~: }.~~ :-}~~~ :-; - -.------ -, 

_
____ ~ ____ ~~--~9~5u.u2~~9D4u.wlL-~9~4u.u8~~9~6u.~9L-~9~8 . ...,.0~_~~6~.9~ _________________________ ~i 

94.9 93.4 94.9 95.5 t;7.0 S5.9 ~1 
___ .......,OL.-__ ...,~ ______ 9L::4:u.L..IL--_9l...~41L.4..._.9_.5~ c; e. 0 0 4--..--<.9 ______________ ----. 

93.7 93.1 94.4 95.7 96.7 ~4.7 i 
92.7 91.4 93.6 94.4 95.0 c3.6l 

,) Q2.5 91.193.3 93.794.9 92.2 i 
____ ;L-_ ........ _L---___ q.:..l ..... L.9L-.._9L.:,Q ...... L..!6"'--_91 • 6 9 2 • 9 9 3 • 9 c; 1 .4 J. 

I \ 

15 630. 
16 8)). 

17 1000. 
18 1250. 
19 It.J'J. 

90.5 e9.f: 90.6 91.1 92.0 90.6 i 
_~-4.J'"--_-""-'~"--__ 9.L-·l.L.J.1I-,6oL-.---'8~9~~<L1) • 0 9 0 • 9 C;lL4-. __ 9 ''1. 1 ____ . ~ 

8~.9 9R.2 89.0 89.3 99.6 89.3 . 
__ ~.L-...~ ........ ~L--_ _18L-c9Ll.ueL-_~e~6L1·.LIL---'8LL.7 ~8 8. 4 .. 88 ---B. e 8 • 2 ! 

91.8 89.8 90.2 90.6 90.3 R8.l I 
B 4 86 AS 2 

21 84.8 83.7 83.2 84.6 85.3 P4.~ 

__ ....... ~-........ .w.uL----.....:.9.L>6Ll.L..')~-'8.L.5LJ.w· 2____..8 ~~_B5.. 3 85. 8 __ B 4 LL..9 -------------------i! 2? 315Q. 
23 400J. ~~.O 82.8 e1.6 B3~1 83.2 P.3.2 

___ ~1-_~~"___~9~4~.~aL-__'8~2~.L..9L--aL.O 82~82.7 a~~.~5------------------i 
~5.3 e3.3 7geS 82.4 82.1 81.1 1 
84.1 81.4 '17.1 81.5 ~0.6 81.1 ~ 

24 50-) J. 
25 63:) O. 
26 8000. 
27 101)0 'l. 
28 1250 O. 

129 16000. 



• RPM 

IT FRAME' 

"----------·-----...~-~·_."._~,~·~." •. ''''''~'"''''''ii.''''''.;_~S~,.".a' "....,.,¥,;i%t4!i;t~$2~!i%iii!!1!¥!i!!€Z!L!L%4CJ;zmJiQ@Z4 .$,', 
~ 

" 

PERCENT SPFED 86.J 

RARO~ETER = 29.4A IN HG 

E- La 

F°LPoUT. F~~ S.S, 



<, 

L. 

CC _ •• ,_~ __ c_._, '-~-,~.-~''''V"'',"-- -':"~f',="",~"i!tl!$!~A"4!i$l",*&t\. S!Wb¥SQ!II!!S-.JI1WlXC.,iW.c '" 

-
\ 
! 

6 ____ n~-A_T~A-=Q~F~1=2~1~1~. __ =SU=B~S==ET~N~O~. __ ~8~9~.~~R~E=A=D~I~N~G=S~~1~6=5~~1~6=6~~1~6~7~ __________________ _ 
,~Oo-

9 

} 

SIX DECIAELS HAVE BEEN SURTRACTED FROM THE ORIGINAL DATA. 
OrSEE OTW ENGINE 
REll'10lJTH HARDWALL INLET 
H~~D CORE, ~~O~S~P~l~I~T~T~E~R~ ____________________________________________ ~ 
ENGINE WITH APPRPACH FLAPS 

S PL LOS S l F S S 

DATA .. ALIOO.O FT RADIUS WITH NO ATMOSPHE~ 
(FOR POWER A~D DIRE~TIVITY rOMPUT~ 

ANGL E)~ 1. 3 D. 40. 5~. 60. 7J. 8 Q. 90. 101). 141). 15; 

C")MP!JIED rJASPL 109.8 113.2 1l0.8 111.1 llO.7 111.3 110.8 112.0 112.5 114.7 119 , 
~ 

~ 
RAND FREQUE~CY i 

1 25 96.7 101.8 100.8 101.3 100.q 102.2 100.2 99.2 100.9 105.5 105 
___ ~2~ ____ ~3 2""'--____ 0-'-', FI:-.1L-2 ___ .... 1 Q,,-,3~. Q-'..-I ... 1"-"".2 ...LJ 0 4 • I) 10 ~ ~_ Q. 1 ') 2 .? 1 0 O. 8 1 Q2. 7 1 03 7 frB. 7 1 ') el 

3 40 1)2.2 107.0 lJ2.3 102.7 1·)3.0 100.5 102.0 102.0 104.2 1,96.7-11, 
____ ---.:4=-____ ~5n::::...-____ Ll O~l.LO~~l OOL5~. ~. 3~1"__!0,L!2"_!.~O~I~O~1~.~3o!___'9~9~.!....CO~1~0~1~ .• ~5~1~0!:!.!2"_!.~5~1!0O~5~.~2~1 05 .-8 108.2 11 

'5 63 99.7 103~9 98.5 98.0 98.2 101.8 102.3 102.3 103.8 104.2 11~ 
6 qO 99.2 99.3 96.3 97.7 98.8 102.0 99.8 100.8 101.3 104.0 11~ 
7 100 95.~ 95.0 97.3 99.5 99.3 100.0 9A.0 99.0 99.5 99.7 10~ 

_____ :.1-'3 ____ ---..1 ~2..LC; ___ __<.9"""6..L. ...... 2 _9.L..6~. ~9 _9L..9.L.LJ2,,--_9L..9~. 9-,,---, 9 6 • 9 <; 8 • 4 97 • 4 9 8 • 9 98 • ~ 99 • 2 10 , 
9 160 92.4 9B.l 96.2 94.4 95.9 96.7 96.4 98.0 98.0 101.0 IOU 

10 
11 

13 
4.4 
15 
16 
17 
lA 
19 
20 
21 
22 
23 
24 
25 
26 
27 ,8 
29 

200 cH.4 95.L;,v<---..L92.0 94. 7 94~.L_9~. 0 96.0 geLL ... ~l!l~ .. _99.tL.J!)O! 
250 90.0 91.5 92.2 92.9 93.7 94.7 96.2 97.4 94.5 100.3 9· 
3 89.4 92.4 90.7 92.4 92.7 94.494.7 96.9 93.2 99.3 q 
4)0 87.6 9a.2 89.2 89.7 91.2 92.6 95.2 95. 0 92.9 95.6 9 
~OO R6.6 87.9 R7.Q 8R.9 90.7 91.~ 92.6 94.4 90.6 94.4 9 
630 85.9 87.6 87.6 88.9 ~9.3 90.9 90.9 93.6 P.9.3 92.9 9~ 
~ )" 8 6 • 0 8 7 .1 8 6. 6 8.~. ~~ 9.J._ .2 Q .. ,30:::.. __ .:::.8..:..7~. ~5_~8 6~. 0~....:8~8~.3===__....:8~9:....:.~1=___'9~~ 

10JO '35.6 ~7.4 86.687.497.9 P9.2 87.682.486.488.791 
1250 A7.8 90.) 90.2 89.0 89.1 89.2 87.3 88.7 84.3 8E.O 
16JO 95.3 98.7 99.2 96.8 98.5 96.8 91.3 93.0 87.8 87.0 
20JO 88.7 91.1 89.4 88.7 88.0 87.4 82.2 82.5 82.1 83.7 
25)0 91.0 92.7 90.2 99.7 a8.2 87.2 81.2 76.1 77.3 82.1 
31 50 94. 6 97 • 1 94. 9 93 • 7 91 • 7 8 9 .'-"5~_'A=-=3::....:.=-7=--_.:7:_=5::...::.:...::0~-.:7=_=7-'.=...:4~-'A:...::1'-".c..:::2~~ 
4000 91.0 92.1 90.5 90.0 86.8 92.4 73.7 72.0 72.0 80.2 
51)10 94.3 95.6 92.5 91.8 88.8 82.8 73.1 73.1 73.1 78.7 8]; 
63)0 94.8 95.2 91.7 8A.O 85.9 ~2.6 74.5 74.5 14.5 78.4 71: 
8000 cB.5 92.3 89.6 82.2~ Jit!..L~.J~. 7~.1 ~.~Q~._1_.l.E~8~!6. 7 76: 

lOOOO ~/t. 2 91.8 38.4 77.1 1e--.6 78.4 71.8 77.8 77.8 77.8 7 
12500 91,,7 83.5 86.5 79 .• 6 79.6 19.6 19.6 79.~ 79.6 19.6 7~ 

160)0 q8.3 81.2 84.6 81.4 81.4 81.4 81.4 81.4 81.4 81.4 SO!, 

" 

~4"-1 
, 

, 

, 

FOLDOUT FRAME J 
-

- J 



[ -- .. -

F.-- - -
, 161 

fROM THE ORIGINAL DATA. 

~ 
t. 
~ 

bSSlFSS ARP.AY 

~PADIUS WITH NO ATMOSPHERIC ATTENUATION 
A~O DrRE~TIVITY rOMPUTATIO~S) 

~ • , .-
i<: 

~Q. 
~ 

gO. lt) '1. 141). l50~ 16,). 180. 

b.a 112.0 112.5 114.7 119.4 122.5 119.2 
~ 
E 
0.2 99.2 100.9 105.5 105.3 107.7 104.8 
g.El 192.7 1. 03.7 PJ3.7 11)8.3 112.3 1 )7.2 
2.0 102.0 104.2 1..96.7-111~2 116.0 111.3 
2.5 105.2 105 .... 8 108.2 113.5 113.R 112.8 
2.3 1')2.3 103.8 104.2 111.8 114.8 110.5 
9.8 100.8 101.3 104.0 110.A 113.3 110.5 
8.0 99.0 99.5 99.1 101.5 111.1 1)6.3 
7.4 98.9 98~J 99.2 105.5 108.4 10C;.4 
6.4 98.0 98.0 101.0 101.9 101.4 104.9 
6.0 9 e~ __ cHd._9.9_. 8 11)0.5 106.5 11)4.9 
6.2 97.4 94.5 100.3 98.9 103.9 102.4 
4.7 96.9 93.2 99.3 96.4 101.9 11)1.9 
~.2 95.C' 92.9 95.6 96.4 101.2 99.4 
2.6 CJ4.4 90.6 94.4 94.2 98.4 9~.1 

0.9 93.6 R9.3 92.CJ 93.1 97.1 96.8 
7.5 86.0 88.3 89.1 91.8 95.3 95.1 
7.6 82.4 86.4 88.7 91.4 93.7 94.5 
7.3 88.1 84.3 8f .0 89.3 91.A 93.2 
L.3 93.0 81.8 81.-) 91.5 93.3 92.3 
2.2 82.5 82.1 83.7 ~9.4 90.4 90.2 
L.2 76.1 77.3 82.1 84.5 86.3 ~9.1 

~. 1 75.0 17.4 R1.2 AS.I) 87.0 .Q7.4 
~. 7 72.0 72.0 80.2 81.7 83.1 85.0 
3.1 73.1 73.1 78.7 81.4 83.1 83.2 
•• 5 74.5 74.5 78.4 77.9 84.5 80.0 
~. 1 76.1 76.8_36.7 7t .0 86.1 76.,) 
r.8 77.8 77.8 77.8 71.8 87.8 77. -~ 
~. 6 7CJ.6 19.6 79.6 79.8 89.6 79.6 
L.4 81.4 81.4 81.4 81.4 91.4 81.4 

a4~ 

- '-_"' __ ==~-'"0"""'f~~=-~--_,hG,li!!!iM_,_ f\'4u!!_;;fA.~.q;;'~WM@S!£fZ4i$;;;&if' 

~ 

J -, - - -- -

CONFIGURATION NO 100 
SPEED = 3150. RP~ 
PERCENT SPEED = 86.0 

~ POOR QUALITY 

FOLDOUT FRAME .{ 



LOSSLESS DlTA AT 100 fOOT P~DIUS 

QC SEE QTW ENGINE 

BELLMOUTH HA~DWAlL INLET 

HARD CeRE, NO SPLITTER 

ENGINE WI TH APP,H)"CH Ft APS 

______________________ ~R~E~A~D~I~~Jr,~3~~~U~~~B~E~R~S~-~ __ ~1~6~8 ___ ~16~9L_ __ ~1~7~) __________________ __ 

CON~IGURATJON NO = 100 

TEMPERATURE = 26.0 F RELATIVE HUMIOITY = 14.0 PC 

MIC N 14 15 16 17 18 19 
) 

R o. 17. 31. 43. '35. 

THET~,~ 

Z 

D 1ST aNCE 91. A5. 83. 8(:. 61. 

PHI" f 
I~OEX FREO 

-------:...---!....~;-J't'!_----~Q.!!.... __ --*..IA-l.!!.... __ ----'2~-~~~ .~_---,3:!...A.1~. ___ 3",-9._. _,~5~.!.--_________________ ~ 
, 
; 
j 

1 2S. 91.6 93.4 94.3 95.0 <;9.0 c9.4 
2 32. 91.8 94.2 96.1 99.2 1 C1. 3 102.0 
3 40. 93.S 96.7 98.8 98.2 1C1.7 99.5 
4 5·'. 98.3 99.2 100.1 98.5 100.1 100.5 
5 6~. 97.5 98. l: 98.6 91.4 <;9.1 S9.9 
6 80. 96.8 96. 7 97.9 .... 91.5 101).2 99.9 ___ 

. .. -~-"-.- ~- ~ -'-
1 100. 96.3 95.6 95.6 97.0 <;8.3 C:8.7 
S 125. 96.5 96.2 96.9 98.2 <79.5 c;9.9 
9 16 J. 95.8 94.9 95.t- 91.7 <;8.2 97.1 

10 200. 95.0 94.7 96.6 91.5 99.2 '77.6 
11 250. 94.3 94.(: 95.6 <U,.4 <;1.8 91.1 
12 315. 93.8 93.6 95.8 96.0 <;8.0 c)5.7 
13 94.4 95.2 C.6.1 c4.6 

93./, 94.7 <;5.5 <;4.4 
15 630. 92.2 90.8 92.3 93.4 94.2 S3.1 
16 ~QJ. 9.2.2 90.8 92.2 ~.z.._ ~ __ <JJ_,,-l_o_~. '3 , ___ 
11 1noO. q ).·4 89.8 91.') (?t.6 <;2. 1 <;1.8 
i8 125J. 8 9.t...L--.M~ 8 9 • 3 89.9 <;0.3 SO.2 
It;l 1600. 96.8 92.2 91.4 92.0 95.3 91.1 
2Q 201) ). 86.9 86.1 86.5 ~1.t. e1.9 FI'7.2 
21 250). q6.5 85.4 85.5 86.5 87.0 fl6.3 
~2 3150. A6.9 86 .. 2 84.1 8/,.6 e6.~ Fl6.7 
23 4'1) ). 86.5 84.8 A3.1 85.1 84.9 F4.9 
24 5000. A6.2 A3.9 A2.2 84.3 ~4.0 R2.0 
25 63()O. 86.8 84.9 81.9 83.<; ~3.6 P2.1 
26 '80:)0. 85.3 82. c; 1a.8 83.0 81.5 1'2.6 
27 1000 O. 86.9 ~3. 6 71.1 82.2 81.4 81.1 
2~ 1 2 5') .1, 88.1 84.2 14.5 81.2 1C;.2 79.3 

: FQ)LDOUT, FRAME 29 16 JOO. 87.6 83.4 12.7 f.l0.0 78.1 7A.0· 

'OASPl 108.0 107.8 108.8 109.3 111.2 110.7 .-

l,~~ W6~"~~~_,~"~:~..:c~",~_-",c'':'', .. ,,,,~,,, ,C ,~c;:,:..: ,-~~~ 

....J 



'-'r'~"-"~-".'-- .. _~~"",""" ..... ,. .... ~-' t' ~*"'.,4$i4:;;:;.~mJ!liSi1i'*"k$iI!ilL?¥'rIi1 

.. - -~- -- .. --

, 

reT 

_S.l'.fE 0 = ~;.",.2-",-9-,-1-"-.---!.!.R~P,,--,M _____ !...P=E,-,-R=C,=-I.:!.!N.-,-T~S!...P,,,,-E~ED~ __ q..:-Q~. 0:,:... _-4~~~--,~~--3I!::AII!~ ______ _ 

TIVE HU~InITV = 14.0 PC o 
TA 

--------------------------------------------------------------------------------------------------------------

--.-----,--~.---,---------------------------------------'-.,;.,;,.. 

.---------~----------------------------------------------

FOLDOUT FRAME 
.1 

>""1 
i 



It 

6 DATA OF 1211. SUBSET NO. ... :1. 90. BE~DtNGS 168 169 110 

,- . 
SIX DECIBELS HtVE BEEN SUBTRACTED FROM THE ORIGtN~L D4TA. 

QCSE~ nTW ENGINE 
BELlMOUTH HARDWAlL lNlET 
HARD CORE. NQ SPlIjIER 
ENGINE WITH APPROACH FLAPS 

ORlGtMAL PAGS IS . 
OF pOOR QUAUTY ~L IOSSLESS A R R A i 

_________ -.-:.fi._, _L-s-'f...=.d~0:.....::'II:..:..Il--=--J1.~Y_M~~'LIiIio>----.lDLLJA~TLI:'A~A..LI-l,L.lO,LJ,O./J'L.\..OO!.-..lF T R A 0 IUS WIT J:LNQjI'-1 0 S PHE J 
(fOR POWER AND DIRECTIVITY COMPUTA 

MJ(il F~&,- o. 3 O. 40. 50. 60 •. 7D. ~O. 90. 1 0 1. __ 1-'1:.'1. 1 C; 

COMPIJTED OASPL U1.4 111.5 112.0 112.2 ll2..3 112.~ 112.6 113.6 11.1..6 U8. ~ 12Q' ., 
~ 
~, 

BANQ ER EQUENCy 
, 
·~1 

I 

1 25 91.8 98.2 11)1.7 11)3.1 102.8 101.5 101.8 103.0 101.3 1 ~ B. 3 1 141 
2 32 99.0 102.2 10?2 1°3.5 1·)3. a 103.2 101.8 103.2 102.9. 11 1 • (L.l.:llJ 
3 40 101.5 10?2 10 5.5 103.8 In3.5 103.5 102.3 104.2 l06.~ 10Q.8 111j 
4 50 103.2 104.2 103.2 1')2.C; 102.5 1·)1.7 l.D3.~L0..6...3.-1 07 • 3.1.12 • 8 ~ 
5 63 1'.)2.5 lOI.!') 1)1.) 100~2 99.7 102.5 104.0 103.7 104.) 109.0 11.3, 
6 80 99.R 9~.8 96.15 99.0 103.5 103.3 102.7 102.2 102.2 106.0 111i 
7 1·)0 91.0 94.8 98.0 100.3 101.5 100.1 101.2 101.5 101.2 103.5 108. 
8 125 97.Q Q6.4 99.9 100.4 9~.? 99.9 <:)9 .9 101.4 101.5 104.5 1Q6~ 
9 1611 95.4 97.9 98.1 96.1 97.1) 97.9 g9.0 101).0 <19.0 100.0 1.)3~ 

10 200 93.9 96.0 93.7 9 s; .1 9f2.tJ) 96.4 98.J2._~4 9.7.9 'rI~JL12Zj 
11 250 90.5 92.7 94.0 9S.4 95.4 96.2 98.2 99.0 96.5 91.0 100J 
12 315 91).9 93.5 93.5 94.4 94.0 96.0 96.0 97.9 95.9 95.5 98 ~ 
13 400 39.1 92.4 91.7 92.4 92.9, 94.1 91.1 97.6 94.7 93.8 91~ 
14 500 88.1 89.2 cw..1 ~ 1.4 92.1 93.9 94 t 2 96 t l 93.6 92.8 9~ " 
1'; 630 87.6 89.6 89.9 91.1 91.1 c; 4.1 9,.8 95.4 91.4 93.9 9·~; . 16 A"l1 ·~6. Q RA.S A8.!3_~~,,1 __ ~~~2~~9_!,~_ 38.0 __ ~~!l_ 9~.1 9~! 

-~. 
1 7' !OOCO ~SJ.9 89.4 A9.6 92.2 91.2 93.2 90.2 84.9 88.9 89.4 92., 
1 8 12 '\0 89.2 89.0 8e.A 9Q.~ 89.8 91. ~ 89.1 90.2 86.5 8R.O ')0 1 . .'. 
1<? 1600 102.0 99.8 98.0 98.5 91.5 9 B. 0 94.2 94.0 92.3 91.3 9':1) - ':. 
20 200!) cH.4 90.9 89.4 ,Ji9,..L. ft9 ,,_LJ~_ 9.LL._ 8_~_-!_7 __ .. 84_ ._9._~ • 5 86_" 7 91~ 
21 2500 92.0 (H .3 91.2 91.8 90.8 q 1.0 84.5 7e.Q 78.9 ~4.3 Q6. 
22 315Q 95.1 9~.1 93.1 23.6 91 .. 15 R9.8 82.3 76.7 78.1 83.2 87. 
23 40 )1) 93.7 92.2 91.7 91.0 88.0 83.9 76.1 12.0 72.0 83.0 84.', 
71. c:;n1.' QI\ A Q4.3 9~.4 90.<1 AR.1 82.2 7~. 1 73.1 73.1 83.8 64.: 
25 6300 94.9 93.6 91.9 87.6 85.2 82. 1 74.5 14.5 14.5 84.8 84. 
26 8000 24.0 90.6 90 L IL. 80. 7--.BO. 4 Rfl~l~!_J~7.£..J..l 76.1 8b.l ~6.· _ . .,-- .- .",-"'-

27 100 ()O 94.1 88.9 88.4 17.9 71.9 78.6 71.8 11.8 11.c:J A1.8 81.1 
26 'lZ5QQ 91.6 Sl .. L_8Q . .2 __ .79.~_~I9. 6 7 9"fL-39. 6 19.6 79.6 89..-!.l:l. 89. 
29 16000 88.4 81.3 A4f.6 81.4 81.4 81.4 81.4 81.4 81.4 91.4 91.1 

~~t. , 
, 

" , 

, 

OLDOUT FRMQl I : 
, j 

F 

- - . - - - - J. i 

k?tti:2::':-:;;~,it:;f'i-(.i: ri!";'.'~""~~~=~h~~2~,,;;,,;. .... ~~:~--,- ;;;;.::.,:;,.7=,c., __ • d~ __ 

.. ... ... ...... _ ........ 



'I 

CiiiI!i'iii!IW_'.Jll&$iiljiIltw§4s,;simu"1 ... 
; , 

j 

tED FRO M T HE OR I GIN A l D A T A • 
r.ONFIGUPATlnN NO 100 
SPEED: 3291. PPM 
PERC ENT SPEEO = 90.0 

, 
~ 
~, 

~ 
~ 
~ 

1---L-0 S S L E ~S S A R RAY ORIGINAL PAGE IS 

~ ET RADIUS W IT!:! NO AI'!JlSl'HEB Ie ~ TTENUAII O~ OF POOR QUALITY 
OWER AND OIRECTIVITY COMPUTATIONS) 

~. 

" ~ 
& 
[ 
i!t P Q. 90. 1 0 ') _____ L~_'). 1 "Q • 16:). 18('1. 
~ 
~ 

~ 112.6 113.6 113 .• 6 U8. ~ 12Q.~ 122.6 12Q.2 
~ 
" , 
~ 

, 
~ 

, 
~ 

5 101.8 103.0 101.3 108.3 1')4.3 104.7 1)5.') 
::£ ., 
~ 

~ 101.8 1Q3.2 1 02 • SjlLJL~:ll. 2 1Q9.7 1Jq.a 
t; 102.3 104.2 106.2 10Q.8 111.1 112. ~ 111.1 
LL03...L..LQ6... 3 107. 3..l12 • 8 liS.3 1l5.g 114.3 

~ 5 104.0 103.7 104.3 109.0 113.0 115.2 113.0 
~ 102.7 1n2.2 1{)2.2 106.0 111.5 114.5 112.2 

'I 

if 101.2 101.5 101.2 103.5 108.8 111.8 109.5 j 
~99.9 101.4 101.5 104.5 106.0 l09.9 lQ1.1 i 

~ 99.0 100.0 99.0 100.0 1.)3.0 1')9.2 1'')7.2 ~ 
~ 

~~e .J)' .. liLO. 4 97.q 91.8 l')2.5 107.7 106.9 i 
2 • 98.2 99.0 96.5 91.0 100.0 105.9 104.9 < 

~ 

0 96.0 91.9 95.9 95.5 98.2 103.4 104.7 J 
!' 97.1 97.6 94.7 93.8 97.7 103.1 1)1.6 I 9 94.2 96.1 93.6 '1_~_ • .JL..-2~~lQ.9~L~'l? 2 
[1 93.8 95.4 91.4 93.9 94.4 98.6 98.8 
L.99!.Q __ .~8.0_~Q_~L_ 9~ •. 1 

-~ 

9;! __ ~ _ ~.9],.~ __ 9~ 0 ~ 
" 2 90.2 84.9 88.9 89.4 92.9 96.1 q6.2 j 

:. 89.7 90.2 86.5 88.0 90.8 93.7 94.7 -~ .. i 0 94.2 94.0 92.3 91 .3 93.0 '14.8 93.7 § 

9 __ 8.~-!1 __ JL4 .9_8...~. 5 86.7 91.2 92.7 q2.1 I 1: 
> 

) 84.5 78.q 78.9 84.3 ~6.6 R8.5 90.6 ] r 
~2.3 76..1 78.1 A3.2 81.5 89.,) ~8.5 1 9 76.1 72.0 72 ",0 83.0 84.5 85.8 86.3 
Z 7J .1 73!1 73.1 83.8 84.1 R5.4 84.1 
L 14.5 14.5 74.5 84.8 84.5 84.6 94.5 
L-1_(hl_~3p-!"L_lJ~.~_fH~!'~t ~6.1 86.1 q6.1 
& 17.8 17.8 71. '3 ~7.8 87.8 81.8 87.8 
L __ 19,!, 6 79.6 79.6 89.!,6 89.6 89.6 89.6 

• 81.4 81.4 81.4 91.4 91.4 <:11.4 91.4 

----~~~-----------------------------------

FOLDOUT F~ :z 

.... '. .- - - ..... 



":t""" ,-,~ = ~ !I_J~~~~*4ZfIiiIIIII! •. !I!!I,!Il!I!_=.~il!!,..&_~il"$a!!llt< •• _UI!IJJI!l2!1t.!IlLlI!l!lU.",_.,_, 

~ 
'~ , 

6 _____ ~ __ ~~_t.~ __ ~LO=S~S~l~E~S~S~D=A~T~A_=AT~~10~0~F~O~O~T~R~A~D~IU~S~ ________________________________ ~ 
.~ .... . '. QCS~E OTW ENGINE 

BELtMCUTH HARDWAtL INLET 

HARD CORE. NO SPLITTER 

ENGINE WITH APPROACH FLAPS 

READ ING NUMRERS = 171 172 173 

CONFIGUR4TION NO = 100 SPEED = 35(~PM 

TE~PERATURE = 31.0 F RfLATIVE HUMIDITY = 75.0 PC 

S//)(.{Z./IV£~ RCOM ~lrROPH(1NF.S - lOSSLESS DATt\ 

R 

z 

D I ST ANCE 

PHI 
'7 ¢ 

INDEX fJ< EO 
1 2 -;. 
2 32 .• 
"lI 40 • . ' 
4 50. 
-; 63. 
6 ~O. 
1 1. ~) (). 
8 l' 5. 
9 161. 

10 'M. 
11 250. 
12 315. 
13 40,). 

Ii 
15 631. 

14 15 16 LL L8 19 

O. 11. 31. 43. 54. 35. 

90. 90. 90. 9.Q. 90. 9')< 120 

1 )6. 9R. cn. R6. '3 L-.-_ .P Cj. 

q1. fl5 • A2. ~3. 86. 61. 

O. 11. 22 • 31. 39. 35. 

----~-----~. 

1 
~ 

---~ 
Q4.1 97.0 96.4 q 7. a; 100.3 97. 1 1. 

96.:; 97.4 09.4 100.2 102.8 9~.2 ~ 

<')8.3 98.6 99.1 100.9 101.5 101.2' 1 
9~. 0 97. 6 2..9....1 __ 10Q~'-4_ lQ2.L5_2..2~2 __ ._ .. -.-----.. ---------J 
96.8 97.4 98.8 100.4 101.3 99.1 ~ 
96.8 97.? 98.1 99 .... 'L 1.OhL.-<-9-'-1 ..... ..L9 ______________ ---.1~ 
97.2 96.6 97.4 98.9 laO.7 91.2 

9 91 98 2 99 4 9A 4 
97.9 97.9 98.5 97.4 ~9.4 91.r 

16 RQ/'). __ -.6."'--_---'-!~ , _____ 9'-"-'8'-1 • . ~9b .l.3 6 .a. 91. !..9 __ .C;.9-L.L~--' __ 6 ----.-_._. __ ~----------;l 
95.6 96.3 96.4 98.1 96.9 ~6.0 .~ 11 1000. 

:8 , 25 o. ~: 

__ ---.cW-...._~~.L_ _ ___L94:::LL. 5L-_ <lit. 0 __ 9. 4 Ll_ _96. 7. 9!? ~ ~ __ 53.~.L ._. __ . ______ ...... __ ._ ...... __ . ___ _ ' 
1 0 16') ,'). Q6.2 93.8 93.3 96.6 96.6 93.4 
""0 2).)0. 91.5 90.6 90.9 92.9 93.0 91.1 
21 25 J 0. 90. 4 90. 1 A 9. A 90. 7 91 • 1 co. 3 
22 3150. _________ ...c.AL~.L__~8 L.9~. 9-",----,8 8. 5: _ B:U.5. _].9. 5 9 O. 5 A9 • .6 _____ .. ___ ~ .. _. 
23 41) ). 88.8 87.9 86.1 88.1 88.4 81.9 
24 5)00. _____ -L-_~_""_"'~'L__~F]_"'8_,.. • .Y.6 _ _"'8~7_'"_._"'1'---8 5 !(l_ e 1 e 5_._ J37 • Q. ~4.~._'_0 _____ .. _. ____ . __ . ______ ~ 
2'; 6300. 88.6 81.3 83.6 86.8 86.5 84.8 
26 AOO O. ___ .-...._~~ _____ ~8.L..L 84@980.Q85.684.585.1 
27 100aO. 87.8 ~5.~ 79.0 84.5 84.0 e4.4 
28 12 51~J. __ ............ ~_..Io.~;,J..,l..L=_~8.L9.L. :J.~_.J.9..L5 .... .Y6_.t~~R.jL __ U....L...BQ....L_~ ___ "' ... __ _ 
29 1600 a. 88.1 8~.3 77.9 82.2 80.4 8a.6 

~. n~SIJL 1l1.1 111.0 111.5 112.7 114.2 112.2 

\~ .. ,.~O.LD .. OU.T.-~~ 1-. . -. -.. ,.. .... . .. ~_._ .. ,._:.. .... .c •• _ •• ~_. - --~ &~~et!Ft'S:? _ =!J,~~,;,,,,;;,,,-"''''''''':'''';''l,,,.,.~.....,c''''';'''~t....,,,,,~_,'fi''',,,,-, __ ,,,,._,,,~,,,,,,,, .... ,,,.-.., ~._"'~ ___ '".'- .,,_ ............ ,. ... ""O<r,.....~."" n<.-"',,' .• ""=~"'-.••• .., • *,_" -~', '-" ,.,"_-. _-•. ,........-~---:-~ • .:.'.T..\I:~::~'~ 



PS 

~-------------------------------------------------------
~~~S~P~E=E=O __ =-=3~5~7~.~P.~P~M __________ ~P=E~RCF-NT SPEED 97.0 ~ 

VE HlIMIOITY = 75.0 PC RAROMETER = 29.41 IN HG 

---------------------------------------------------------------------------------------------------------

,-'----~ 

----- ------.--.. ~- .. - -- ---------------------------------------

, 
L 

_____ . ______ . _________ ~ ________________ s:=,r_;~;.a.__=_9 ..... , __ _ 



---,------.~--"~-~---¥*-.... 1W""'" _1 1i ... 1 .... '_IN'''' .... I1&.'''''~_.~ .• f\I :rm .. m;a:sziiil$i!liii!lUZOJiMt!&t4&1lu_aUSlhAtiGut, 

~ 

6 ____ ~D=A~I=~~n~F~1_2~1~1~. __ =S=UB~S_E~T~N~O~. ____ 9.~1'L-~R~E~A=D~IN~G~S~_1~7~1L-~1~7~2L-~1~7~3~ __________________ ~ 
. ·-000-

.' 9 

SIX DECIBELS HAVF. ~fEN SUBTRACTED FROM THE ORIGINAL DATA. 
QCSEE OTW E~GINE 
AELL~OUTH H~RDWALL INLET 
HARD CORE. NO SPLITTER 
ENGINE WITH APPROACH FLAPS 

~O~81J1.&\G_I,-,-,N7Al=-rPn1Arl\GE+-H'S-'f.¥ _____ ' _______ '_ S PI- lO ~~ 5 l f S S A R R A 'l.: 
~~~~ . 
__________ --'"h_t...'/QIL~.~6.~IA AT _lQlt&-.fT RADIUS W ITH NO_.~TMOSPHEP: 

(FOR POWER AND DIP.ECTIVITY ca~PUTA1 

ANGI ~~ O. 1_0. 4Q. 50. 60. IQ. flO. C1Q. ____ l'-o.Q.L- 14Q. 151 
; 

COMPUTED nASPl 112.3 112.7 11 3 .!L114 • 0 116.f2 116.5 116.0 116.7 ~ .•. 9 l17.7 l241 

BAN D fREQUENCY 
1 25 98.2 110.8 110.8 111.8 103.3 102.7 103.8 104.5 103.8 107.5 113~ 

___ --'2 __ " __ ~3.L102~_ .... 1 ..... 0,....2 ..... -",,0 _____ 1.>.£.0-..2 LfL 104.7 ilH.lJ 06 • 7 1.05 LZ..._lQ..4. 7 ~.lQ2-.] 106.8 107 !.?_J 141 
3 40 102.7 105.2 105.2 105.R 106.0 104.0 1C5.3 108.0 108.9 108.8 116~ 

____ -'-4 ____ ~5'"'-D __ ... 1 ;:£.0 ..:..3 ..... ~3 --"-1· ..... ') ;<...5 .1.' ~5 ~1 0 6 , ~~.l 0 5 _'LILJ 05 • 2 ! 'J ltLELl ,) ~L~ 10 7 .!JL_tl Q !(L lU.!.Q......U 7 i 
5 63 103.8 103.) 101.8 101.2 103.5 !07.3 107.5 107.3.108.8 10a.7 117i 
,., 80 102.3 101.0 99.5 101.3 105.8 107.2 106.2 106.3 106.7 107.3 115.' 
7 100 100.2 96.0 100.8 103.0 104.2 104.2 104.5 103.8 103.3 104.3 I1V 
~ 125 99.5 98.7 103.2 102.9 102.7 104.4 104.0 103.9 103.0 103.7 109j 
9 160 96.7 100.9 100.9 9A.D 101.7 101.4 102.2 104.0 101.9 102.2 106j 

10 200 95.5 97.' .. 96.4 98.0 100.4~_1.JL.J,_02.2 lQl.!_5 _191.4_1Q.z...~lQ~ 
11 2~0 93.2 ~4.0 97.2 97.0 99.0 100.0 101.4 102.5 98.9 101.7 1041 
12 315 93.5 95.7 95.9 95.9 98.5 99.0 100.2 111.0 98.2 99.5 101~ 

1el 16')0 99·.6 94.6 99.9 96.2107.2104.9 97.2 92 .. 9 96.1 93.9 9~'1 
21) 20')1') 93.8 90.1 9~.3 91.8100.9 98.8 92.9 90.6_~.9.0.1 92.6 9~ 
21 2500 92.0 90.0 92.5 92.5 98.6 97.3 89.6 88.6 A4.4 89.3 89i 
22 3150 95.0 90.3 93 1 91.9 95.6 92.4 86.6 80.4 81 4 88.1 89 j 

23 4')10 92'.3 BA.q---qi:s 90.594.388.580.9 73.9 i4~8--"A8.2 87 t 

24 5~JJO 91.6 BR.2 91.9 89.5 92.4 86.4 75.6 72.8 73.8 86.4 8": 
25 630091.5 84.8 91.5 86.3 90.6 86.8 74.2 74.3 75.1 84.9 84 

! __ -..S.2-'=!.6_~,,,,-,8Q.QO 90. L_ A_?-'!L .. e_9A~ao .Q __ ,.8] .Q __ §2.!1. __ .7f>_!.L_I6.J 76.1 82. J __ .f!~. 
27 10000 90'.2 80.4 88.2 78.3 84.1 83.1 78.4 18.4 18.4 80.4 88,' 

___ -'"-2""'8_-"-1~2cHlQ.. _____ ~t:t!._'L. AO!..L .86!.5 ,_~0.c? ___ '1Q~~tQ.!.7 _~O.9 RO. 9 8).9_~Q...!.~~9.c 
29 16000 85.6 83.6 85.7 83.6 83.6 ~3.6 83.6 83.6 83.6 83.6 9~ 

FOLDOUT FRAME I 

.-""---------".-~. ~'"~-.-"""" 
-,~- ... --

-" " •• _ ..... ~_ _ .. _ .. -'!"_~l __ 'L "- __ o •• ~ ~.. • ' .• ' 



fr .. r--

fz 173 

o FROM THE OPIGINAl DATA. 
CONFIGURATION NO 100 
SPEED = 3~71. RP~ 
PERCENT SPEED = 97.0 

~ 
"l. 0 S S f S S A R RAY 

'WER AND DIP,ECTIVITY COMPUTATIONS) ITY 
FT RADIUS WITH NO ATMOSPHEPIC ATTENUATION 

At .n" 
OF Po r'H.GE: i~ 

OR QUAL v 

I RO. qo. 10 C. 140. 150. 16') • 180. 
~. 
~11 0 , __ 6 I_ 
F 

116.7 116.9 117.7 124.6 125.2 123.4 
~ 

¥ , 
~1 03.8 
~ 

104.5 103.8 107.5 113.3 106.0 107.~ 
~ 04.7._105. 7 __ 1Q~ul.IL to_La 5_1.l~_!2_.1 09. 7 109.5 
~C5.3 108.0 l08.~ 108.8 116.7 114.3 113.3 
fl ,J 6 • 5 ~ 0 7 • 8 1 1 Q ~L 111 • 0 11 7. 3 11 7. 3 116.0 
1107.5 107.3.108.8 108.7 117.'3 118.0 116.2 
~l 06.2 106.3 106.7 107.3 115.5 117.3 113.8 
;104.5 103.8 103.3 104.3 111.5 115.3 111.8 
i1 04.0 103.9 103.0 103.7 109.7 113.4 111.2 
(102.2 104.0 101.9 102.2 106.9 111.9 1',)9.7 
m. 02.2 1Q3.5 101.4 102.7 104.9 112.3 110.9 
~ 01.4 102.5 98.9 101.7 104.4 110.0 lOR.5 
100.2 1 :11.0 98.2 99.5 101.7 107.7 107.7 
~ 01.2 99.7 97.2 98.9 101.4 106.9 1·15.9 
; 97.1 98.2 9t.2 97.4· q9.4 104.6 113.2 
~ 97.6 97." <15.3 96.6 98.6 102.3 102.3 
; 98.1 03.3 ~_'t~. _ 94 !lL. 97.3 101.0 101.1 
tOO./) 101.9 95. q 93.0 96.2 98.9 99.5 
· 97.9 99.4 92.R 90.6 94.4 96.4 98.4 
, 97.2 92.9 96.1 93.9 95.4 97.3 96.9 
· 92.9 90.6 90.1 92.6 94.3 97.1 95.5 
: 89.6 88.6 A4.4 89.3 89.3 91.8 94.4 
; 86.6 80.4 81.4 8B.1 89.6 92.R 91.9 
· 80.9 73.9 74.8 88.2 87.7 89.7 89.8 
'75.6 72.8 73.8 86.4 3".9 88.7 87.2 
· 74.2 74.3 75.1 84.9 R4.2 86.1 ~4.5 

~I~!J 16.1 76.1 82.1 86.1 86.1 136.1 
78.4 18.4 78.4 80.4 86.4 88.4 88.4 

;,.8'hL_ 60.9 8).9 80.8 90.9 90.9 90.9 
83.6 63.6 83.6 83.6 93.6 93.6 93.6 

FOLPOtIT FRAME ~ 



-.--""'" -.-.- ~-.- -----=-'-~.,."..",..,...,...''''..............,~~!44i.illIi\ft~W@!$!M1!llS!IS,,$!;4IJ2Z1$$!kSM.$4&;Zr1$i' 

! .. 
lQSSLESS DATA AT loa FrOT RADIUS 

QCSEF. OTW ENGINE 

ORIGINAL PAGE IS 
---..... OF.....-_PO_OrelR,-,Q~U-6A-HLlFlTY:ljf--_---'B~E~L~L"'---"'!OVT Ii ttARQW ALL I N LET --- . -------

H4RD CORE, NO SPLITTER 

ENGI~E WITH APPROACH FLAPS 

174 1 75 176 

SPEED = 23q3. RP~ .- - - .. ------~------- ~--- -' .. _----, r.nNF IGUR~TInN NO = 100 

TEMPERATURE = 31.0 F PELAflVE HU~ln.TY = 73.0 PC l 
rs! 

~/lf!UIJrRt./l7tle:: IH10M MIc~npHrNES --LOSs.Lf~~D~Tl\ _______ . _______ .. _. ____ . __ .... _____ ; 
, 

t.4IC 11 14 15 16 17 18 .19 
; , . 

R O. 17. 31. 43. 54. 3 c;. J 

_______ ~r~H~E~T~Ar~S~_9~O~.~---~L-~~ KIZO 
i 

9'J. 9 'J.L.. 9 'J. __ 90 ___ f 
-- - - . ~.-.- .. ~'r."-_' _____ , " .~ 

~ 
1 

z l06.~~~_~ 98. 9~ __ 96. 131. _22~ ___ l , 

OIST.1NCE cH. 85. 82. e 3. '36. 61. ~ 
11. 22. "31. 39. 35. .Y. 

; 

~ ."DF\( FREQ __ ~___________ _ __ ~ 
,. 

1 25. 86.8 85.<; 86.2 ~ 
Z '3'.87.687.4 e8.0 j 

88.3 88.8 <;6.2 
90.4 89.7 94.2 
A9.4 89.2 93.2 
92..3 92.1 «;4.0 
89.6 88.4 90.5 

21 2501. 7Q.2 77.6 76.5 71.6 77.6 77.1 
22 315J. 19....!t..--..l5ti ___ 11:~.-"1 __ }!)._~L 76. L_-Z6~. 3~. ______________ ~ 

23 4000. 78.) 74.7 13.6 14.A 74.9 75.) 
24 5 00...:1" 78. 3 7~~ 1'~~L_.1!!.~L-~.~3~. ~4_..!-72~. ~9 ____________ ". ___ _____', 
25 63')J. 80·.1 11.C 13.0 75.!i 74.6 73.9 
26 8001. 81.Q 17.3 72.2 76.1 74.1 76.3 
27 1000"). A3.2 78.7 71.7 76.9 75.1 76.3 
, 8 1 2 50 o. 94 • a 19 • 1 1 () • 0 76 .. 4 7 3. q 74. 1 
29 16J»). 92.9 77.6 66.1 73.7 11.3 71.8 



" 

--:-.:;---- ·~····--~'~"'~~~~~~"""""'~-~:!!!!!!!!lI!~'!I!!!!!Ilii!_!!I!lm·~,.!"lJIclll!!~,!I'!I!I!, '~~" __ 

" ':~''';'' 

ORIGINAL PAGe IS 
OF. POOR QUALITY 

: SPEED :: 23q3. RP:....;~~ _____ P=--:Fc....:,P--"CF:NT SPfED 65.0 &I( Q4r 
,E HU~IDITY = 73.0 PC B~RO~ETER = 29.41 IN HG .~ 

--, '-~- ,- .--- .. _,------

-'--- ,~------------------------------------------
~ 

s;s, 92. 
IOLD.OUT. FRAME ~ 

L4;,;;;.;;;;;;r_;Sf'h~'::~~,_:_,;"",,~:;:=:~:_"",,~"= .... ,.~ .. ,.~_ 



DATA OF 1211. SUBSET Nr. 92. READ I NG S 1 7 /t_---'1 __ 7w5"----"lw7u6"---_________ _ 

SIX OECIBELS HAVE BE~N SURTRACTED FROM THE OPIGINAL DATA. 
or SEE OTW ENG! NE 
AEllM~UTH HAROWALL I~LET 
HARD CORE. NP~S~P_L~I~T~T~E~R _______________________ __ 
ENGINE WITH APPROACH FLAPS 

ORIGINAL pAI~E IS 
_~OIFF~PF'-lO .... O .... R~Q...,.u'-!..·A=L=ln:..-:&-, ____________ --"S __ -4P~ ..... L""__ _ __L_, _0 ........ ~S.L..~L_ E S S -LR R A ~ 

_________ --',Fl,'--=_y<----.:::...a--=.~__"'~~&_3_LPL "J.{1t D AT A -ALUlD .... LE LRAlllUS_\ilIlLOO_ AT"4 OSPHE ~ 
(FOR PCWE~ AND OIRECTIVITV CO~PUT4 

, 

j 

_5.w"O .... _-->oL6.Q, ...... _--L.7,w--O • _____ a'O. ___ .9~IL-.JQa... 11.0. d 

(OMP1ITEO OASPI lJ4.] 103.2 1)4~a2.8 102.7 102.8 1.01.4 101.9 102.2 104.8 10J 

BAND FREQlIPJCY 
1 25 93.3 94.3 96.3 94.2 96.5 96.8 94.7 96.3 94.5 96.7 ':}~ 

2 3? 90.1 04.2 97.? 95.0 93.1 96.2 .-9~.~1.8 93.3 97.8 9~ 
3 40 92.5 94.2 96.2 9'3.8 93.3 91.7 90.? 91.3 93.1 97.7 lOC 
:.. 5.1 92.'3 93.5 95 __ L_ 91.a 90.1 92.~_92. ~ __ 9~. 8 9~.1 9.1.7 1Q] 
5 gl.A 90.5 Q9.5 ~8.2 88.0 90.7 90.5 9:).0 91.2 93.8 9~ 

8 9 9 7 9 
7 100 88.0 87.5 88.3 89.3 90.3 88.8 89.0 87.8 89.0 88.8 9\ 
8 1 25 . q6.~ 81.2 8°.0 ~ 

9 160 84.7 87.0 86.9 84.0 85.5 85.9 85.7 86.5 87.2 85.0 8) 
10 201) 85.5 86.2 84.2 84.2 85~ eS.5 Jl.6.--L __ lil_. <1 81.9 85.1 -~ 
11 250 86.0 83.9 85.2 83.4 84.5 86.0 87.0 A6.5 86.9 84.2 8"~ 
1 2 315 83.f) 84.0 82.4 81.7 82.5 84.0 84.5 85.4 84.1 82.5 84 
13 400 QO.4 81.Q ~0.4 80.1 80.9 81.4 83.t 84.2 82.7 ~1.9 8~ 
'4 500 I9.~ 19..' 18~18.1 19..~ 80. ~ 19.2 8 
15 630 79.1 78.6 18.R 78.4 78.8 79.3 78.6 80.1 79.6 79.4 7' 
]6 8JO 80.6 8.2...l_---.8lL.L-7 q~J<i.~J9_LtL __ l't ,l_. 15.:? 79 .3 7e~A 
17 leo·) 86.4 87.1 87.5 87.'1 84.9 82.0 8J.2 82.0 78. ) 7f:. • ,) 8:, 
. 8 1250 89.8 90.'i QO.8 q 7 8 B4 9 8 .8 9 76 4 75. 8 
19 16')0 88.1 87.6 86.3 84.8 82.8 80.8 74.8 14.f, 75.9 16.3 7, 
2:) 2t')Or) 81.1 88.2 81.5 111.3 86A __ 82..._2 __ . 77.2 __ 16 •. 2-~4.1 75-,~7 
21 2500 88.8 P8.5 89.0 89.7 R8.3 83.1 75.1 75.3 70.5 13.0 7~ 
'2 ~1 c:;o 86.5 85.6 86. " 81.5 85.6 80.3 72.1 65.2 61.6 73.7 71 
23 400'1 85.2 84.4 85.2 86.2 84.7 76.9 67.8 62.4 61.7 73.4 1f 
'4 c:: ~ 5 C; 74 7i 
?5 6300 ~1.0 84.7 86.8 85.0 82.4 71.3 64.3 64.3 64.3 74.4 1: 
26 8000 9.6..8 81.2 S 1.1 I1 . .L_"_.flO_~I.Q_~_66·.2. ~66 ._2 66.2 7~ Q 

27 100·:)0 91.9 88.7 92.5 15.1 83.4 79.6 68.4 6S.4 68.4 13.5 
'8 1250·) -ae.~ 82.5 81.3 12.3 lB .• 9. 12.3 1iJ,Q ]Q,9 70.9 70_ 9 
2<? 16000 87.9 72.9 85.3 74.6 72.9 73.7 73.4 73.4 73.4 73.4 

____ .~ .... _~O -? 
••• __ " __ T~~ ____ • ___ •• _ 

., 
r 

---------------------.. -----.---.--. --_. ~-----'" .... --------_5I 
FOLDOUT FRAME I 

. - - . . - . 
---~- -. ~-. ,-~::.. 



· _ , _ ~""""";"";;'i._'>l';'i" ... ,;;".,~,..,...t',W4}M'Hy.a$2 Z;:_W_M$JQLS$Ail.,. 
___ ~_' .... ,~. _____ •• ~~~~~,~,Ifl~ _ • _ . 

75 116 

~EO FROM THE OPIGINAl DATA. 
CONFJGl1!UTJO'N NO 100 
SPEEry = ·~393. RPM 
PE~CENT speED = 6~.O 

ORiGiNAL PABE ~3. 
OF POOR QUAUTY 

[ Pt--.J---'-'-~ ____ ~~-.L......w._--J:;'--"'~"--'''-L-___________ .•• __ . _________________ _ 

LRAOlUS-.1oL1l1:l...NQ_ AT,",OSPHEP Ie to TT!=NIJATI ON 
~bWER AND OIRECTIVITY CO~PUTATIONSI 

-----. _ ... _-----------------

J ------------------------------------------
~~BQ.---9Jl---~OO. 140. 150. 16'). 180. 
~ 
~ 101.4 101.9 102.2 104.8 107.2110.2108.6 

94.7 96.3 94.5 96.7 ~t..1 102.2 98.8 
9~.8 9].8 93.3 q7.8 99.5 103.) 101.7 

~ qo.? Q1.3 93.7 97.7 00.8 l03.n 101.3 
L92.~ .93.8 94.7 97.7 01.0 'J2.e; 100.7 
! 90.5 9J.O 91.2 93.8 98.0 100.0 99.1 

A9.2 89.5 89.8 92.1 95.3 97,7 97.2 
89.0 87.8 89.0 88.8 91.3 95.8 95.5 
87.0 S~.9 88.2 81.0 90.4 94.~ 92.0 
~5.7 86.5 87.2 85.0 87.2 92.9 90.2 

,-_B6 ... L_8.1_~ 87.9 85. 7 8--'5 ..... ~9~ __ 9L1.L.J.L7.l____L9l.LO.L • ..:::J:4:....._ _______________________ _ 
~ 87.0 R6.5 86.9 84.2 85.4 90.2 A9.0 
~ 84.e; 85.4 R4.7 82.5 R2.Q 81.1 87.4 

83.f 84.2 82.7 ~1.9 82.1 87.6 95.1 
~.2 82.7 81.2 81.4 80.4 85.6 84.2 

78.6 RO.l 79.6 79.4 18.n 84.3 ~2.3 
_1~ • .L._ 75.3 __ n..~_.__ll_.1L..._A_~Ll .... ___'R_'_'3~.L...5 _ _.!.~ .... 1_"'.__"8~ _______ ~ _______________ _ 

80.2 82.0 78.1 76.0 91.0 82.2 ~~.7 
8).8 82.9 76.4 75.1 82.0 80.B BO.1 
74.8 74.f. 75.9 76.3 79.1 PO.6 71.9 

'-77. 2 __ 1{;, 2. 74.1 75Jl_1Jl..,--"O"--...j,8"-"Ou,L.3"--.....!7.;,6W!.~6!--________ ~ ____________ _ 
75.1 75,3 70.5 73.0 74.6 75.1 75.3 
~.l 65.2 67.6 73.7 74.5 76.3 12.3 

67.8 62.4 61.7 73.4 73.9 72.7 69.7 
62.8 62.9 62.9 14.2 72.6 72.~ 6~,9 

64.3 64,3 64.3 74.4 70.7 71.7 64.4 
_66.'.2---..6 C •. 2-..66.2 74. q _ 6 9..J,.---"-Q-.-.:6 7 •. :-!.8_-"'6'-"6C..!!.'-'2~ _______________________ _ 
68.4 6~.4 68.4 73.5 68.8 68.4 68.4 
JQ~70_..!L-10.9 70...9 70 .... ...L9..:......._7L:LOL • .L9_7~O~.1L.9L--____________________ ____ 
73.4 73.4 73.4 73.4 73.4 73.4 13.6 

._--- -.---~()"'--------------------------
---------------------------------------------------------------------

~ .. - -------------------~-----------___,..,..,...___,.."..,,.;r_=~~___,,_------

IOLOOUt FRAME L 

~ 



-"._~. __ ~,_ - _~~._"~~~-"'_'l,~~~~-';:::;:Ji,r"",,,\,=~_._m,,,,",,,oaa1'. r>aA"'" .... ""'1"''''''''f'W_JPZ!!!Jl!:zar!!!~ !'!!'!-"!!!!I'&I!!!'!~.-~!'!I!!-:·&!!!!!lLW!!I!!M!II!!!!;#!!!!!~.&!!!'IIa[l!l!l_;$!!I!t!!!!llW .. !III!'i!lJ!l!J.s!lllLIJ!I~;g;_( .. ,.~£_, 

• - ........ - '-•• ~" , : ~. --_ .• 1 ':"'--,-__ _ - • ~ 

it 

~p, lOSSlESS DATA "T 100 FOCT RADIUS 

QCSEE OTW ENGINe 

BEllMOUTH, HARD NACELLE 

ORIGINAL PAGE IS HARD CORE, NO SPLITTER 
OF POOR QUALlrr 

'j READ ING NUME\ERS == 177 1 78 119 
--------------------------~~~~----~----~----~----~------------------------~ 1 

200 SPEED = 1801. RPM ~ 
-----~ 

CONFIGURATION NO': 

TEMPERATURE = 40.0 F RELATIVE HUMIDITY = 49.0 PC 

BerM MlfROPHCNES - lOSSlESS DATA 

MIC ## 14 15 16 11 18 19 

R o. 11. 31. 43. 54. 35. 

\ . THETA~ 90. 90. 90. 90. ;0. ~/20 
l 106. 98. 91. 86. 81. 65. 

DISTANC:F. 91. 85. 82. 83. 36. 61. 

11 • 22. 31. 3<;. 35. PHI. ; , ~ . , o. 

INDEX FREO 
1 25. 82.5 18.4 78.9 79.2 82.8 18.9 
2 32. 19.6 18.5 80.4 82.0 ~n .5 79.2 
3 40. 19.9 1~., 4 81.6 ~l. 3 83.0 1.9 ~4 
4 50. 80.6 80.5 85.1 87. :) e7.~ 83.2 
5 63. 82.3 81.9 83.3 83.S 84.8 83.2 
6 ~ c. 8').6 79. 2 82.1 81.2 82.0 83.0 
7 1JO.- 8).1 19.1 79.1 78.<; f!1.3 -5)';9 --

" 8 125. 73.3 77.7 7R.8 80.4 80.3 7~.4 
9 160. 16.3 75.6 76.9 77.7 78.8 76.9 

10 210. 71 •. ) 71.4 78.8 79. r, 79.5 17.4 
11 250. 79.0 76.9 71.4 77. 5 71.8 71.2 
12 315. 11.8 15.6 16.3 76.4 76. <; 16.1 
13 400. 15.8 13.9 14.6 14.9 14.7 75.6 
14 5JO. 14.4 73.4 1466 73.9 73.5 15.4 
15 630. 76.7 14.3 74.1 73. 7 73.6 14.8 
16 800. 79.2 77. t. 16.5 78.3 76.9 76.A 
11 1000. 76.8 14.E 74.0 73. f.: 73.8 75.3 
18 1250. 16.1 74.7 73 .. 8 72.7 72.3 74.3 
19 160 o. 74.3 12.8 72.5 71.4 71.6 72.4 ! 

20 2000. 71.8 70.C 69.7 68.17 t. 9. 1 t9.0 
21 2500. 12.0 69.7 69.2 69.0 t8.6 69.5 

I 22 3150. 70.9 67.17 61.2 67.3 66.8 68.2 
23 40:)0. 11.4 67.1 66.8 t6.e t6.1 68.1 
24 50JO. 73.8 69.8 67.5 67.8 61.1 t7.6 
25 6300. 77.6 74.1 70.4 11.9 7C.8 72.0 -, 
26 8'),)0. 15.6 12.2 68.8 71.3 11).4 11.2 : 

2.7 100) c. 18.2 14.2 68.3 11.4 71.4 71.8 
2A 12500. 84.7 19.5 69.7 74.2 12.6 76.0 ,. 
29 16000. 77.9 72.6 63.0 67.8 t6.6 69.5 

, 

~I -
---oASPt 93.2 91.2 92.2 93.0 473.8 92.1 " 

QI,.Q9Jl.! FRAME I .... -~ ~ .. 

,', - ' : -.- ."~. ,. ";~ ~'-
~j 
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SPEED = 1801. RPM .. 

~IVE HUMIOITY = 49.0 PC 

~A 
r 
~. 

.~------------.-- ...... .. 

.. . . , 
i 

. . 

. ::R~N4L PA'~i!" 'k 
~ QUALITY 

. 

PERCENT SPEED 47.0 /'ir ~ 
B4ROMETFR -= 29.16 IN HG ~rl~i ~O 

6 

________________ ~ ________________ ~ ______________ S~.£~.~«~~~ __ ~GJ~ 
\I 

------~~_~I---------------------------------------------
FOLD.OUT. FRAME 4 
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l 
DAT4 OF 1218. SUBSET NO. 93. READINGS 177 178 179 

SIX DECIBELS HAVE ~EEN SUBTRACTED FROM THE ORIGINAL DATA. 
QCSEE OTW ENGINE 
BELLMOUTH, HARD NACEllE 
HARD ceRE, NO SPLITTER 

ORlGtNAl PAGE IS 
OF POOR QUALITY 

. , 
SPL LOS S L E S S A R RAY 

fL yaV€f{. rLlt1J~ DAT4 AT 100.0 FT RADIUS WITH NO ATMOSPHERU 
(FOR PowER AND DIRECTIVITY COMPUTATJ 

___ -'--__ .::...:.M~J G=t~. ~Bp O. 3 C. 40. 50. 60. 10. 80. 90. 100. 110. 120l 
l 

COMPUTED OASPL 102.0 98.8 98.7 96.9 96.1 94.7 93.1 93.5 93.2 94.1 93.' 

AUlD, FREQUENry 
1 25 76.2 82.8 84.8 84.7 85.8 86.3 85.7 8~.5 84.3 85.7 83.q 

___ 2 32 75.7 81.5 85.1 84.3 8:...::6:....:.c...:5:---=8--:6~.-'::;2_ 84.3 84.7 83.2 83.3 a2.~ 
3 ------40--7;.,. o-----s4. 3-8 4 ~2·87. 0 -. 85.3 A 3.3 82.7 82: -3--· 82.-r-84 ~-2 ---83. ( 
4 50 79.8 85.3 86.3 85.3 84.3 84.2 83.8 85.5 86.3 87.2 86. 

----~--~~~~--~----------------~~ 5 63 82.2 84.3 85.3 84.5 82.1 82.5 84.3 84.8 84.3 84.8 84.~ 
6 80 79.3 82.7 81.5 19.5 79.2 82.2 82.2 80.7 83.0 83.2 82.' 
7 100 AO.7 81.5 19.8 18.2 90.2 81.8 19.2 19.3 80.2 80.5 79. 
8 125 80.0 78.~ 79.2 18.1 19.9 79.5 18.1 1A.2 78.5 80.4 81.~ 
9 160 18.4 16.5 78.5 18.0 77.1 7.8.2 77.4 77.4 76.7 77.7 78.! 

10 200 83.2 7B.0 79.4 1q.2 77.0 7~.7 76.5 11.4 76.1 78.5 78.~ 
11 250 18.5 76.9 77.4 15.5 14.5 76.5 77.5 76.7 76.5 77.2 76. 
12 315 16.2 76.9 15.7 75.1 74.6 75.7 75.7 76.6 74.7 76.6 76.( 
13 400 74.4 74.9 14.2 73.7 73.7 13.6 71.4 73.4 71.9 75.1 76.' 
14 510 74.8 75.1 74.8 13.1 72.3 72.1 11.1 12.6 72.1 74.8 75 •. 
15 630 76.1 77.3 75.8 75.1 73.0 72.9 70.3 10.3 71.8 74.3-16.; 
16 800 89.8 g7.7 g5.3 85.3 82.0 79.7 76.7 6P.7 15.3 75.2 17.' 
17 1;)00 81.7 82.1 80.l 80.2 77.1 75.1 12.1 69-:4- "'(0-;7-71.-7-15.'. 
18 1250 82.2 83.3 gl.8 80.5 17.5 74.7 11.0 73.0 10.5 71.2 74. 
19 1600 84.3 85.0 86.5 84.0 82.2 78.3 72.8 72.7 70.7 13.0 70. 
ZO 2000 80.4 81.3 82.9 81.2 79.4 75.7 69.7 61.3 68.1 11.1 69. i 
21 2500 81.5 84.5 ~4.5 82.5 81.0 76.3 69.6 71.8 68.0 69.5 70 •. 
22 3150 19.6 81.1 81.2 79.0 77.9 7305 66.2 66.4 66.2 65.9 68.~ 

----~~--~~~----~~--=7~--=7~--==~--==_.--~~--~~--~~_=-23 4000 ~0.9 81.6 IH.l 17.1 71.1 72.1 65.6 61.9 65.1 66.3 64.: 
24 5000 81.5 82.4 81.6 18.7 76.9 12.2 66.3 68.3 65.8 66.2 69.t 
25 6300 99.4 87.9 86.9 82.1 80.9 15.3 68.0 68.6 68.6 69.1 69.; 
26 8)00 94.2 cH .9 91.4 86.4 85.4 81.1 69.8 69.5 66.8 61.2 68.f 
27 10000--' 84.2 8q.3 A9.!) 87.1 97.1 82.3 6q-;a- 68.1 66.6 61.5 68. 
2Er 12500 86.1 83.4 33.4 8J.6 79.3 76.5 66.9 68.6 69.2 11.9 73ii 
29 16JOO 86.7 85.1 84.1 aO.8 79.8 16.3 64.1 64.0 64.2 61.9 69. 

- J.6~ 
, 

N 
l' 
.' . 

1 

FOLDOut FRAMB , 
b=~L.::~~"'#"-'N~~ sL~ ."_,~===.~:L~,,,~~.~., .. ,';;. ..... ~,.;,: .J . ' -; 

'.",_.~: •.• -•.• ".t...:i- .'. L ._.~_~.--=-,,,,,-, '~~!.~ ~._ .... _._L·.' __ ,_. 
." . ...... _. ~.~::... .... ':'.,-
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~o FROM THE ORIGINAL DATA. 
~ __________________________________________ ~C~O~N~F~I~G~U~R~ATJON NO 200 

SPEED = 1801. "RPM 
~ __________________________________________ ~P~E~R~C~E~N~T SPEED = 47.0 

:lOSSLESS A R RAY 

FT RADIUS WITH NO ATMOSPHERIC ATTENUATION 
WER AND DIRECTIVITY caMPUTATIONS) 

I 80. 90. 100. 110. 120. 130. 180. 
\' 
~ 93.1 93. 5 93 .2 94. 1 93. 7 93. 6 93. 8 

84.3 84.8 84.3 84.8 84.5 84.3 95.0 
82.2 80.7 83.0 83.2 R2.2 80.7 85.0 
79.2 79.3 80.2 80.5 79.0 79.5 82.3 
78.7 7R.2 78.5 80.4 81.2 81.0 79.4 
77.4 77.4 76.7 77.7 78.5 78.7 77.7 
76.5 77.4 76.7 78.5 78.7 80.5 77.2 
77.5 76.7 76.5 77.2 76.9 77.7 76.4 
75.7 76.6 74.7 76.6 76.6 76.9 75.1 
71.4 73.4 71.9 75.1 76.1 76.7 73.1 

ORIGINAL PL~/iiE r~~ 
OF POOR QUALITY 

71. 1 72.6 72. 1 74.8 75.9 7 4~.=--;9;-.--::7;-:;1;-;.:....;4;--________ . _________________ _ 
70.3 70.3 71.8 74.3 76.1 75.3 71.4 
76.7 6P.7 75.3 75.2 77.3 77.3 74.J 
72 • 1 69-;4- -,-0;7- 7 [. 7 75. 4--75. 1 71. 2 
71.0 73.0 70.5 71.2 74.2 74.7 69.8 
72.8 72.7 70.7 73.0 70~O 70.8 68.8 
69.7 67.3 68.1 71.1 69.3 70.4 66.1 
69.6 71.8 68.0 69.5 70.6 71.3 66.3 
66.2 66.4 66.2 65.9 68.0 65.5 64.6 
65.6 67.9 65.1 66.3 64.3 67.0 65.1 

_66.3 68.3 65.8 66.2 69.4 68.1 67.0 
68.0 68.6 68.6 69.1 69.5 73.6 70.4 
69.8 69.5 66.8 67.2 68.8 68.7 68.3 

~6-9.8 68.7 66.6 67.5 68.2 68.·~7~~7~O~.~2~-------------------------------------

66.9 68.6 69.2 71.9 73.6 73.9 78.4 
64.1 64.0 64.2 67.9 69.6 69.7 74.4 

: 

6 

o~'J'~ -
~----=---------------------------------------~-PO-LDO--.-U-X--ERAM&------~:C~------------ 9 



, 
i 
~ 

" ) j 

~ 
;~ 
r, • 

I ; 

, 

f 
t 
\ 

I· 

i 
1 
f 
~ 

: 

• _ ~ .. "_"-__ '" ~ --~ "~~""'-~ ____ ~?''''''V'l'-¥.w'~'''''*'''''4;;'''itl&£t:;;;A;::;'';&W!Il§IIili.$4i1t£&$WJti$1£1 

'i 

1 
l 

cSPL lOSSLESS OATA ~T 100 FCOT RADIUS 

QC SEE OTW ENG I NE 

BEllMOUTH, HARD NACELLE 

HARD CORE, NC SPLITTER 

READING NUMBERS = 180 181 182 

CONFIGURATION NO = 200 SPEED :: 3018. RPM 

TEMPERATURE = 41.0 F RELATIVE HUM.lDITY :: 48.0 PC 

SI J)tr"kIN t!" f'LIWC ADeM MICROPHONES - LOSSLESS DATA 

MIC ~ 14 15 16 17 18 19 

R o. 17. 31. 43. 54. 35. 
1 

THETAA 90. 90. 90. 90. 90. 90 • _-~_---1 

Z 106. 98. 91. 86. 81. 6'5. j 

l DISTANCE en. 85. 82. 83. 86. 61. 

t! I 

PHI~ o. 11. 22. 31. 39. 35. 
< 

F 

INDEX FREQ 
01 25. 92.6 90.5 90.8 92.3 93.5 92.2 

, 
f. 
1 

2 32. 91.3 90.7 93.1 94.e C;5.5 93.9 ~ 

3 40. 92.5 92.4 93.4 94.3 C;6.C 93.2 0 a 
~ 

4 50. 92.3 92.7 96.1 97.7 91.5 9S.9 ~ 

5 63. 93.6 92.2 94.9 94.2 95.8 9S.0 '.~ 
6 80. 93.6 93.1 94.9 93.9 95.5 95.1 ~ -< 

7 10C. 93.1 91.6 92.9 93.7 94.2 <;4.6 
~ .. ~-----, 

j 
8 125. 92.8 92. C; 94.1 94.5 <;4.3 ~S.4 t 9' 160. 90.8 90.7 91.9 92.5 94.7 93.1 

~ 

1Q 200. 92.0 90.1 92.4 92.4 '74.3 92 .7 ~ , 
11 89.4 91.3 91.7 92.3 92.9 

-;iii 

2S0. 91.2 -1 , 
12 315. 90.0 88.4 90.4 90.9 92.0 92.2 ~ 

1 
13 400. 89.8 88.4 90.0 89.9 90.4 91.1 ;t 

14 500. A9.4 87.6 89.3 89.4 8<;.7 89.9 ~ 
i' 

15 630. 88.2 86. :3 89.0 87.9 88.7 88.8 ~ 
16 800. 88.4 86.5 88.0 87.6 88.2 A8.8 t 
17 1000. 87.1 85.5 81.0 86.5 86.9 81.8 j 

18 1250. 90.3 90.2 89.3 88.5 &8.7 81.7 ~ 

19 1600. 93.1 91.1 91.8 90.6 90.1 88.9 ; 
20. 200C. 82.9 81.6 83 0.1 83.1 93.2 83.3 , 

21 2500. 84.3 82.5 83.7 83.6 83.6 83.5 
22 31S0. 8S.7 84.4 85.7 A5.) 85.1 83.7 
23 4000. 84.4 82.1 82.1 82.2 82.3 81.6 : 

24 5COO. 83.8 81.C 80.3 80.6 80.6 18.9 ; 

25 6300. 84.4 81.9 80.3 81.1 eO.1 79.8 .-[ 
1 

26 800 O. 83.7 79.4 71.2 80.1 79.2 79.9 e-

27 10000. 85.3 80.6 7S.0 79.6 79.4 79.2 
28 1250C. 86.9 80.7 72.6 71.8 77.4 77.3 
29 16000. 86.8 80.2 70.6 76.7 76.1 76.0 

o<~5'3 , 

OASPl 104.8 103.t 105.2 105.E IC6.4 105.8 , 

FOLDOUT FRAME I .- ,~- .. -~- ~ __ ' _o.'~~," ,""',,,-,,, ':-1 
:~~,-,""~:~i;:;~; ;}$'=st't!!M~' L • 

. -",lj<"" . 
' .. ~~ " .. il.L~._ - • -. > 0 

._ . .-1." . __ ~~L+" ~¥, :. • '" 
:,. o. . .! •. -

_ . . 0 
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182 

SPEED -= 3018. RPM 
~ 
~I 'Ie HUMIDITY = 48.0 PC 
, 

-. __ ."---...........-_- . · ___ - ... ' __ • __ 'I.-.-_i,~_Wi! ... il,a4SS;;:ttt!l:;;a:u:., 

> "";-;:-1.':1!'-. -",:,:;-;'"~='''''''''-'''':-:~7i:r-.t .' '-_T .. ·~n' ~-_:_ .. - ~ •• ' "" 

. 

'" 
. 

PERCENT SPEED 81.0 

BAROMETER = 29.10 IN 

.,. 

. 

&K . 

HG Y#'l~~ 
" .... 

,. -

17f27,l 
3'.3 

. 
1 
1 
! 

~---------------------------------------------------- .. -----

~ s. ''t,£.-_ 



. DATA OF 1218. SUBSET NO. ~4. READINGS 180 181 182 

SIX DECIBELS HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. 
QCSEE OTW ENGINE 
BELLMOUTH, HARD NACELLE 
HARD CORE. NO SPLITTER 

., 
1 

ORIGINAL PAGE IS ~ P 
OF POOR QYAIJ1"I ( L LOS S L E S S A R RAY 

) 

_______ -----L-Ei.......:.t..--!..-'li_O-=-f/,-=tI:..:....~_~'___,~A!J ~ D A T A AT 100.0 F T R A DIU S WITH NO A TM G S PHE R If 
(FOR POWER AND DIRECTIVITY COMPUTAT1 

3 C. 40. 50. 60. 70. 80. 

1 
~ 
j 

90 • 1 00. 11 C. 1 2 OJ 

COMPUTED OASPL 104.6 108.0 110.0 10~.4 10~.6 108.3 101.5 108.4 108.8 112.4 Ill.: 

BAND 

---
1 
2: 
3, 
4 
5 
6 
7 
8' 
~ 

10 
11 
12 
13' 
14 
15 
16 ---17--
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 

FRE9~ENCV 
25 
32 
41) 

5J 
63 
80 

100 
125 
160 
200 
250 
315 
400 
500. 
630 
800 

lOCO 
1250 
1600 
2000 
2500 
3150 
4000 
5000 
6300 
8000 

10000 
,_t250g 

16000 

.I.'VLd.JUlJ'f. FRAME 
• , 

85.7 ~2.8 95.0 96.5 98.0 91.5 9~.2 100.0 9~.2 103.5 100.~ 
8g.5 97.3 98.8 97.7 99.7 98.5_~~.!".!._~9.2 Q9.0 103.7 101.!j 
aq.A 96.0 99.11)1).3==----=9'-=8'-"-.-=1----:98.0 97.3 9~.2 100.2 10"3;2"l·jl.: 
92.3 ~A.5 100.0 ~9.2 98.2 ~8.5 97.3 ~8.8 100.8 104.2 101.j 
92.2 97 .3 q 8 • 2 9 7 .0 94 • 3 <1 5. 8 ~6. 7 98. 8 '98. 5lor:-7-~ 9} 
93.3 95.0 95.3 ~3.2 93.1 96.0 ~6.7 96.7 96.8 101.3 100-
~3.2 ~2.0 92.0 91.5 ~4.2 95.0 94.5 ~4.8 96.7 98.5 ~9~ 
93.0 90.2 92.7 92.5 94.9 95.4 95.0 95.4 96.5 100.0 99., 
~O.O ~O.O 92.7 93.093.094.093.7 93.7 ~4.2 97-"2---·99.~ 
88.2 90.5 91.4 ~0.4 91.9 92.9 91.1 93.5 94.2 98.0 98J 
85.7 89.J 88.4 8~.5 90.2 ~1.2 (H.1 92.4 93.4 96"~2- '97.i 
84.2 88.4 87.9 88.9 90.1 91.4 91.1 92.6 ~1.6 96.2 96~ 

94.0 99.6 1:)2.8 li)2.1 1:)3.1 ~1.2 94.3 ~2.6 90.8 ~0.5 86e; 
87.7 89.9 91.9 88.9 88.7 87.4 82.1 81.6 83.0 87.4 83~ 
90. 2 92 • 5 9 5 .3 93 .5 92 • 1 9 o. 2 a 4 • 0 8 6 ~ 0 83 • 1 8 4 ~ (f~- "8 4 .1 
93.4 95.9 98.5 97.2 96.1 94.0 81.0 81.2 84.0 82.9 84~ 
90.7 92.7 94.5 92.7 92.1 88.8 e2.1 84.2 80.7 --81.2--"'781 
89.4 91.1 93.1 91.6 91.4 88.1 81.1 81.0 80.1 19.4 81~ 
89.5 91.2 93.3 91.7 91.3 89.0 82.0 80.0 80.2 19~9 79~ 
88 • 4 8 9 • 9 9 1 • 3 89_. _<; _8 8. 6 8 6. 1 79 • 5 7 7 • 6 71. 1 78 • 9 . ?_!j 
88.1 89.8 91.4 90.4 87.1 8~6 --t-t.8 16.5 76.51'9-;]"- 19, 
81.1 90.1 91.4 90.0 81.2 86.2 76.2 14.5 14.8 82.0 82' 
88.190.8 92.1 8~.5 88.386.876.814.6 75;Y--S4.e---W 



• 
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P FROM THE ORIGINAL DATA. 
i CONFIGURATION NO 200 
~-~--------------------~S:;';PEED ;;---30fa-:----'-R..:..,:PO-M--=:"":O"'::=-----------

PERCENT SPEED a 81.0 
• 

ORIGINAL PP.GE IS 
F--0=-..;:S=--::S,---=l-=-E _S=--:S"-----'-'A'--'-'-R _R'-'---'A--'----"Y'---_____________ ------.-.OrC-F-IPHOVOllRl-t=lQIl:IUfAA"-UHT-1-Y---------

~T RADIUS WITH NO ATMGSPHERIC ATTENUATION 
~ER AND DIRECTIVITY-COMPUTATI0NSf-o..:...,~-=-:------

~-----------------------------------------------------------~-----------------------------

f 80. qO. 100. 11 C. 120. 130. 18,.;::.0,.;::.. ___ _ 
~ 

t07.5 108.4 108.8 112.4 111.1 111.1 114.3 

f~4.5 94.8 96.7 98.5 99.1 100.2 100.8 
\95.0 95.4 96.5 100.0 99.9 99.9 100.2 
i 93.7 93.7 94. 2 9-7:2--99.(:f--98:Z---98~--:;;7;:----

~91.7 93.5 94.2 98.0 98.7 98.7 97.5 

-------

, 

~ <H. 7 92.4 93.4 96-;2-97~~4. 9 "97"5-.'4-----------------------------
t~1.1 92.6 91.6 96.2 96.9 94.7 94.4 
~e8.6 91.1 90.2 94.9 96.6 93.9 92.2 
;87.6 8~.9 89.8 94.8 94.6 92.4 90.4 
;'86.4 87.6 88.6 93.6 93.6 91.4 89.4 
186.8 81.8 87.8 92.0 91.8 90.3 89.0 
;a5~4--ff3.6 86.6 88.6- 89.6 87.481~9 
i~0.5 89.7 88.1 88.0 88.3 86.8 87.3 
~94.3 92.6 ~0.8 90.5 86.1 87.0 87.3 
82.7 81.6 83.0 87.4 83.6 84.4 94.6 
'84.086.083.184;98"4-;-8--85-.-1 84.0 
87.0 87.2 84.0 82.9 84.3 81.3 82.5 
:82;7 84.2 80.7 "81.2 78.5 80.7 91.0 
:81.1 81.0 80.1 79.4 81.6 79.9 80.2 
82.0 80.0 80.2 79.9 79.1 80.8 79.1 
.19.5 77.6 71.1 18.9 79.1 78.0 18.4 
7'7~';a--7-6:'5---n;5 7-9"-; 7--YCf. 4--·-- 79-; 4- - ff6~ 1--' . -".--- t-

16.2 74.5 74.8 82.0 ~2.1 82.1 ~2.0 
·76.8 14.6 75.3 84.8-- 84. 8 fl4.-8--a4~--8~----·----~--------------·-----

FOLDOUT- FRAME r 1 
____ ~ _~ ________________ L..J. 



lOSSlESS DATA ~T 1)0 FCOT RADIUS 

QCSEE OTW ENGINE 

BELlMGUTH, HARD NACELLE 

HARD CORE, NC SPLITTER 

ORlS'NAL pAGE \5 
Of POOR QUALl1"l" READING NUMBERS = 183 1 84 185 

CONFIGURATION NO = 200 SPEED = 3540. RPM 

TEMPERATU~E = 40.0 F RELATIVE HUMIDITY = 49.0 PC 

SIJ)EZlI/£ PL/b.J er' ~OOM MICRCPHONES - LOSSLESS DATA 

MIC ,. 14 15 16 11 18 19 

R o. 17. 31. 43. 54. 35. j . 
! 

'_. ____ --.!!"f E !!-~.s--~ o. ~ ~~~-----~-
; 

90. 90. 90. 90. l ..,--- -..---...----.-. __ . -~ .. -- -"----
1 

Z 106. 98. 91. 86. Bl. 65. 
-~.---

,~ DISTANCE 91. 85. 82. 83. 86. 61. 

¢-. 
, 

PHI o. 11. 22. 31. 39. 35. 1 
7 -~~ ... ----

1 
1 

INDEX FREQ ~ 
! 

1 25. 92.8 89.8 96.8 ~5.1 1C2.2 96.2 -.--- ---, 
~ 

2 32. 94.3 92.7 99.6 99.0 lCO.8 97.2 i 

3 40. 94.1 94.9 97.8 98.2 1:0.8 99.2 i 
I 4 50. 96.J 96.9 10 1) .6 99.7 lC4.0 99.5 -~ 5 63. 96.8 97.7 100.8 99.7 lC1.0 99.9 

,, __ ~_ -r"_'_"'_~'_ 

~ 
6 80. 97.0 98.2 100.6 99.2 lC2.3 100.5 .~ 

7 100. 96'.8 97.1 99.4 98.2 1:0.7 99.6 
.-,.----"" .--_._--_. - --i 

$ 

8 125. 97.2 97.2 100.1 99.2 lCC.7 100.9 j 
9 160. 96.8 96.7 98.8 98.4 Cj9.7 99.1 ~ 

§ 
10 2:)0. 97.5 96.1 97.9 97.5 S9.3 91.7 i 
11 250. 96.0 94.7 97.4 96.C; <;8.1 98.1 

---....... -~-."-'--------; , , 
12 315. 95.0 93.1 96.9 ~6.2 98.2 91.1 -~ 

400. 95.5 95.1- C; 7. 5 96.4 
-... ~-.-~--

.j 13 93.2 96.6 
14 500. qs .5 93.t 96.1 95.4 'i6.1 95.6 ~ . 

• 15 630. 93.1 93.1 94.8 94.7 96.2 94.9 ~ 
16 800. 94~4 94.C 96.0 95.1 <;5.6 94.9 -~ -rr -- <;6 ~4 "'~.""'--'~-.-<- - -.~ --

1000. 96.1 96.3 97.9 96.3 94.8 , 
1 

18 1250. 94.7 93.1 95.3 94.9 95.0 93.8 ~ 

19 1600. 98.6 94.E 98.5 96.9 <;6.9 93.7 
__ ._. __ • _____ ~_4 ..... ______ •• --""-----i 

20 2000. 92.1 89.8 92.6 91.4 91.-; 89.8 ~ 

21 2500. 89.3 88.C 89.1 89.5 90.1 89.0 
22 3150. 90.0 ~8.1 89.7 8'1.3 «;0.0 88.7 
23 4000. 89.2 8e. E 87.5 87.6 88.3 86.9 
24 500 C. 89.3 86.5 86.3 86.«; 87.3 84.1 
25 6300. 89.1 86.4 85.0 87.2 86.4 ' .- ._----." 84.6 
26 8000. 87.6 84.2 82.1 85.6 84.1 84.9 
27 10000. 88.4 84.6 80.0 84.1 84.1 84.0 
28 12500. 8<).6 84.3 77.3 82.4 e2.4 81.5 
29 160'00. 90.0 83.E 78.4 81.2 81.6 80.6 FOLD.OUT FRAME t . OA.:'PL _-:--~~8.:5. ~1I.3 no. 5 Il2.' 110.8 J ----

""_~7JOiI=""_:.<~,.. ",-,~-" 
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ORIGINAL PAGE 
OF Pnnft -. IS 

-~R:-ITY 

185 . --
, 

SPEED 3540. RPM PERCENT SPEED 95.0 _-_liK--.~ 0 ":1/ = " ._, 
" . 
~E HUMIDITY = 49.0 PC BAROMETE~ = 29.08 IN HG YItp .¥.1" . 

l" 
,... 

" 

.. -... ',_._---- --------_. ~ 

-----------------------------------, 

~----:--.------- ----------------,-------
¥ 

_ .. _-.--------- ------ .. -------------

~D_out FRAME 
" 

J 
___ ~5'_!...:S=__ __ _ FOLDOUT FRAME-

L 
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DATA OF 121S. SU~SET NO. 95. REAOI~GS 183 184 lS5 

SIX DECIBELS HAVE BEEN SUBTRACTED fROM THE ORIGINAL DATA. 
QCSEE OTW ENGINE 

. ~ 

i 

... 
; 
1 

1 
BEllMOUTH, HARD NACELLE 
HARD CORE, NO SPLITTER 

""----------~~~~~~=-~~~~------------------------------------------------

_____ ---=-___________ -"~=......L_P ......... 'L=_--"L=---=-O S S L E S S 

, , 
A R R A yl 

O-::-:R=-1 __ G'_N...,.~&_L4PK_lA .. GE~ .... ~..a.--- h yo Ve:/2 atlrJ£ D A 1 A AT 100.0 F T RA DIU S WIT H NO AT M GS PHE R: 
"OF pOOR QUAY (FOR POWER AND DIRECTIVITY COMPTJTAl 

~ . 
3 O. 40. 50. 60. 70. 80. 90. 100. 110. 12] 

COMPUTED OASPL 108.3 111.6 112.2 113.0 113.8 113.5 112.6 114.1 114.7 116.6 1181 

BAND FREQUENCY 
1 25 8<1.5 <16.3 98.2 98.8 101.0 98.8 101.0 102.2 102.8 101.3 104i 
2 32 91.5 99.3 99.13 102.0 103.2 103.2 101.3 103.7 103.8 103.3 10bl 
-3-"- 40 93.8 IJO.2 102.2 103.0 103.5 11)3.8 102.3 104.2 105.5 105.7 10m 
4 50 96.8 103.5 104.0 103.5 102.3 100.8 102.2 104.8 105.5 i07.8 1091 
5 63 97.5 102.2 102.3 "ioT.5Tc0:-799;z"Tai: 8- [04--;5"1"04. r 106;2 1'68] 
6. 130 97.0 1,')0.3 99.8 98.2 9<;.8 100.8 101.8 103.8 105.5 106.7 lOS:' 
7 100 97.0 9A.2 95.8 ge.o 98.7 100.7 101.0 102.3 103.0 105.2 1~~ 
S 125 95.7 96.5 96.7 98.2 100.2 101.0 101.2 100.9 102.7 105.5 11 1 
9 160 95.0 96.4 97.5 97.5 98.4 98.7 99.0 99.4 10~4 lOT~105i , 

10 200 93.4 96.5 96.7 96.9 97.4 98.9 97.2 99.9 101.0 104.4 105j 
11 2-50 88.4 95.0 94.J 94.4 95.9 96.0 91-:-5-9"7.5 99.9 102.9 103~ 
12 315 88.6 94.1 93.4 93.6 96.4 96.7 96.9 99.4 98.4 103.1 103~ 
13 400 88.4 92.2 92.4 94.2 95.1 96.4 94.6 97.7 97.7 102.6 103j 

", 14 500 87.6 90.9 92.8 93.6 93.8 94.3 94.8 96.2 96.9 101.4 IJO~ .' 

15 630 88.6 91.1 95.8 95.1 94.4 95.6 94.1 94.4 96.4 100.6 

~1 16 800 88.8 91.5 94.2 95.5 96.2 95.5 94.3 89.2 95.7 98.5 98 
) 17 1000 91.1 94.7 95.7 100:'7 102.1 10r;r-98.2 95.7 95.4 96.1 -96' 

18 1250 92.5 94.5 95.5 99.5 101.0 99.3 «;5.7 97.5 94.7 93.5 95Jj - 1 JJ. 7 19 1600 101.5 1!)2.2 103.3 11)5.5 104.3 100.0 101.2 96.3 98.7 9~ 
20 20,JO 93.6 95.2 96.2 97.2 99.0 98.4 93.7 93.6 92.2 95.2 91~ 
21 2500 92.0 93.8 95.j"~:895.6 95.8 90.6 94.3 91.0 91.6 92;j 
22 3150 94.7 96.4 95.9 96.7 97.2 96.4 91.1 91.0 90.7 88.5 91~ 

I 23' 40ca 91..4 93.5 94.2 95.1 94.9 94.4 B-9.49'O~--rrr;-q--g7 .6 8~ 
24 5000 91.8 93.1 94.8 94.8 94.1 94.3 88.1 89.2 87.1 85.6 sa! 
25i 63 ':0 91.3 92.5 93.5 93.8 93.1 93.0 86.8 87.1 86.5 85.5 85 

) 26i 8000 90.0 90.5 92.0 92.2 9').3 91.0 84.4 84.6 84.1 84.3 85, 
27 10000 89.8 90.1 91.8 92.3 -cid.o 91.7 S2.4 8:3.3 2.----94 8 .9 84. C , 
28 12500 88.5 89.0 90.5 90.6 Ae.7 91.4 81.8 81.9 81.7 83.2 81t 
29 1'6000 88.3 89.0 90.3 acr.-q--B"S • 6 91.1 84. S---S4-.-S---"87h-S-' 84.4 .~ 

. f 

.!l !1~ ., 

1-. 

. 
", 

FOLD,OUT. FRAME -, 
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.. 185 

P FROM THE ORIGIN4l DATA. 

. 
~SSlESS A R RAY 

, CONFIGURATION NO 200 
SPEED 2 3540. RPM 
PERCENT SPEED = 95.0 

ORIGINAL PAGE IS 
OF POOR QUALITY 

~T ~ADIUS WITH NO ATMGSPHERIC ~TTENUATION ______________________________________ ___ 
"ER AND DIRECTIVITY COMPUTATIONS) 

t 

101.0 102.2 102.8 101. :3 104.7 104.2 106.3 
101.3 103.7 103.8 103.3 106.0 107.8 106.8 
1,02.3 104.2 105.5 105.7 108.7 107.8 111.2 
1,02.2 104.8 105.5 107.8 109.2 108.5 116.0 
il 02 ;8 104.5 -T04. 7106. i'ToB. 3--1 Olr. ffTf4;O---" . _.' 
lOl.8 103.8 105.5 106.7 lU8.2 107.5 113.7 
1 C1. 0 102.3 103.0 105.2 106.3 106.0 109.7 
~ C 1. 2 100.9 102.1 105.5 1)1.2 105.2 1)8.9 
. 99.0 99.4 100.4 103.g r05.g 103.4 106.9 
~ 97.2 99.9 101.0 104.4 105.1 102.7 106.4 
: 9"7.5 97.5 99.9 102.9 103.9 100.2 103.9 
f 96.9 99.4 98.4 103.1 103.9 100.6 103.1 
f 94.6 97.1 91.7 102.6 103.1 99.4 100.7 , 
,94.8 96.2 96.9 101.4 1JO.9 97.6 98.7 
; 94. 1 94.4 96.4 100.6 99.9 97.3 91.1 
94.3 89.2 95.7 98.5 98.3 95.8 96.5 

; 98.2 95.7 95.4 96.1 96.7 94.4 95.6"'-' 
,95.7 91.5 94.7 93.5 9,5.3 92.3 94.5 
tOO.O 101.2 96.3 98.7 92.5 92.0 93.8 
'93.7 93.6 92.2 95.2 91.1 90.9 92.1 
'90.6 94.3 91.0 91.6 92.1 91.3 91.5 
.91.1 91.0 90.7 88.5 91.0 86.2 89.2 
~e-9.4 9 0--;-9--97" • 9 87.6 95.5 -86;"2-1f'1."9" 
! 88.1 89.2 87~1 85.6 88.5 85.4 87.6 
,86.8 87.1 86.5 85.5 85.3 86.0 86.9 
84.4 84.6 84.1 84.3 85.3 82.9 86.9 
e-~483.3 82.9 84.C 84;5 B2.~q-;-r 

------------ ,---,-_.-._-,--

,81.8 81.9 81.7 83.2 84.5 81.8 91.9 
84; S--e"lt-;S-"-94'; S-' 84. 4 -g-~-·g-4. 5"'--94. 5 ---_._-----------

cM~ 

FOLDOUT FRAME 
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LOSSLESS DATA ~T 100 FeOT RADIUS< 

QCS~E OTW ENGINE 

BELLMOUTH, H~RD NACELLE 

HAPD ceRE, NC SPLITTER 

READING NU~BERS = 186 1 Al 188 ----

CONFIGURATION NO = 200 SPEED = 
TEMPERATURE = 40.0 F RELATIVE HUMIDITY = 50.0 ~ 

800M MICROPHONES - LOSSLESS DATA 

MIC fI 14 1~ 16 11 18 19 

R o. 17. 31. 43. 54. 35. 

________ ~HET~~,~a~s~-9~0~.---9-0~.~--9-0. 90. 90. _~/zo 

z 10e. 98. 91. 86. 81. 65. 

__________ D~I~S~T_A_N~C~E ____ 9~1~.~ __ e~5~.~ __ A_2~. __ ~8~3~. ____ 8~6~.~ __ 6~1~. ______________________ ~( 

PH~ ~~---. o. 11. 22. 31. 39 •. 35. " 
t 

INDEX FP. E Q 1 
~ 

) 1 25. 91.0 92.~ 92.A S5.3 S3.5 S5.2 
2 32. 93.3 91.S 94.3 ~6.2 S4.2 96.5 
3 40. 94.6 92.2 95.S 91.3 ~1.3 G7.1 

1 4 50. 94.5 95.5 98.6 S9.2 leo.s 99.0 
----:5=----..:,.6-=3-=-.--.....:9::-:5~.=-=8=:-. -~94=-=-• ..:;~-...;9-=6-=.-=4=--.--=-C; 7 • 2 c; 7. 5 98 • 5 ~ , 

6 90. 94.1 93.7 96.8 97.7 ~8.0 ~q.5 ~ 
1 10C. 94.0 94.1 94.9 95.~ C;6.5 96.2 f. 
8 125. 94.3 94.S 96.3 96.C 91.8 96.1 ~ 
9 160. 93.5 93.494.1 94.7 S6.8 95.9 1 

~ 
} __ ~1.70 __ -=2 0.;-0~. __ -::9:-::3=-'.-::3:---::9:-:;;:2-=-.-=1_-=9=3-=--. =8 __ =94:::-=-. =4 _S=-5::-.~5;;:--::9=5,-::.-=1 __________ ~~ 

11 250. 93.3 92.1 93.8 93.7 S4.0 95.6 i 
12 315. 92.2 90.4 92.8 92.1 94.4 94.4 l < 

13 400. 92.7 90.6 92.1 92.2 S3.2 93.4 
1.4 5JO. 92.4 89.~ 91.3 91.4 S2.5 92.6 
15 630. 90.5 88.6 90.1 90.2 91.1 91.6 

__ ~1-:;;;6:--.--=-,;8:-::o:·)...,.0,..::.. __ ~9..;:1.::...~1_ ..... 8.;.9..::.. • ..;:3_ ..... 8..,.,9..::.. • .;.1_-=R ..... S..::.. • ...;8_ S;..;O;.-:.:...;2;r--7C;~·I.-:.~4.-______ _ 
17 1000. Fl9.1 81.3 88.1 89. a-ES. 3 SO. 3 ---~ 
18 1250. 8808 86.9 88.3 88.0 88.5 89.2 
L9 1600. 94.3 93.~ 92.2 92.3 91.1 91.1 
20 2000. 85.6 84.f 85~5 85.f 86.1 85.1 
21 2500. 85.2 84.C 84.4 84.8 85.3 85.3 

I 22 3150. 88.2 81.0 86.0 86.4 81.1 65.7 
23 4000. 85.3 83.1 82.8 83.2 e3.4 83.4 

! 24 5000. 86~1 83.8 83.0 83.4 E3.5 80.9 
~ -.... 2:5 6300. 85.8 R4.0 81.8 83.e 132.1 81.6 

~'t~~ 2'6 8000. 84.681 .. 318.182.2 e1.3 81.9 
fO~ \ ----~2~7~71~0~OO~0~.~--~05~.~9~~8~1~.~~~1~6~.~3~8~1~.~2~~8~1.~4~~8~1~.2~----------------~ 

28 12500. 87.6 82.0 14.3 79.3 7~.1 79.2 ;\ 
f 29 16000. 81.9 81.5 12.1 78.1 78.0 17.6 

l !~=~";,~= L~!:~=:~~<"~_~_.~~l~~~4~~~:_:~ ~'_I\ _~~_::.<~':'_~_ '==~i_.~_'~ ~_·~~:~,_~._c_-



__ ~ . ___ ""~ __ ~_~ _____ ~A4I'!?II?~~~t'll2l4WZZ:::i£!i .,QWtJQJ! •. Wit_JZ, 

,. _.,._. _ .. ::~~_"~ ,. _~ .... '-""""', ........ "...'ltd, ..... ' 

• 

PERCENT SPEED R6.0 

B~ROMETER = 29.09 IN HG ¥rt~1 

f 
'-; --------- -----------------------------------------
f , 
! 

S,S', ~ 



" 
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..::0. 1 
~ 

DATA OF 1218. SUBSET NO. 96. READI~GS 186 181 188 

., SIX DECIBELS HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. 
" QCSEE OTW ENGINE 

8ElLMOUTH, HARD NACELl E 
HARD CORE, NO SPL ITTER 

g 
~ 

ORIGINAL PAGE IS ~ .S IZ1- L 0 S S l E S S A R R A Y; f: Of POOR QUALITY 

i ~ it. Yall~ Pl./I?JIrtJA T A AT 100.0 FT RADIUS WITH NO ATMOSPHERI 
f (FOR POWER AND DIRECTIVITY CO~PUTA' 

t 
~, 

~ ANGLE O. 30. 40. 50. 60. 10. 80. 90. 100. 11 c. 12Q 
~, 
::, 
~ COMPUTED OASPL 106.6 109.4 110.9 110.6 111.1 109.8 109.2 110.2 110.1 112.3 113~ t-
r i 

[ BAND FREQUENCY 
~ 1 25 87.3 94.2 97.3 91.3 SS.3 99.2 91.7 100.0 «;9.2 100.0 100~ r, 2 32 90.7 97.8 100.7 100.0 102.0 99.8 99.8 100.8 101.2 101.2 100~; t 
" 1 ;) 6~11 00---; il'o 0 • 8 fOl.7 103.2 103' ~ 3 40 91.2 98.0 1,)1.2 1') 3.3 103.7 , 

93.5 10C.3 97.8 100.2 102.2 102.5 102.5 103' c 4 50 99.2 IJ2.2 101.5 
~ 

5 63 94.5 98.7 100.3 98.3 97.5 97.2 S9.0 99.2 100.5 102.5 103~ , 

; 6 eo 95.8 97.2 91.8 95.5 96.5 97.8 99.0 98.5 99.1 102.2 101~ 
1 100 95.8 95.3 94.3 94.5 96.3 96.5 <;6.8 98.0 98.8 100.5 101e' 
8 125 95.) 91.9 95.0 95.9 96.5 96.1 96.5 97.5 «;9.5 100.9 103~ 
9 160 92.2 91.4 95.7 95.0 95.5 96.5 94.1 95.9 96.5 99.0 101J 

10 200 91.2 92.7 94.4 93.0 93.7 94.1 93.4 95.2 95.9 99.5 101~ 
" 

11 250 87.4 91.0 9).7 91.0 92.4 93.2 94.4 94.4 95.7 98.2 99~ 

12 315 86.4 89.9 90.4 90.6 92.2 93.1 .93.4 95.7 94.1 97.1 99 '1 
13 400 85.4 88.2 89.,7 90.6 (11.2 92.2 89.9 93.6 93.2 96.9 98 
14 500 85.4 86.6 89.1 as.l 89.9 89.9 89.9 93.1 92.1 96.9 96" 
15 630 84.9 81.8 88.9 88.8 88.9 89.1 88.8 90.4 91.3 95.9 95 ,'1 , 
16 800 84.2 8.1.2 88.3 89.2 89.3 89.8 89.0 84.0 90.3 94.3 94~ 
11 1000 85.4 87.6 88.6 88.1 88.4 88.4 -8s-.T- 86.1 89.7 90.7 92~ 

1250 92.0 91.3 81.7 88.3 87.8 
~ 

18 90.2 92.0 92.5 90.0 90.0 90Ji 
.I 

19 1600 99.6 102.7 102.8 102.6 102.5 10 1.0 95.1 95.1 91.0 92.2 88.i 
20 20CO 88.5 90.7 91.0 90.0 89.5 88.7 85.7 84.4 85.9 89.2 86 ~ 
21 25CO 90.2 91.5 91.2 92.2 89.8 88.3 84.3 81.8 85.3 86.6 81' III 
22 3150 95.7 91.9 97.5 91.2 96.5 94.2 89.1 87.1 86.2 84.3 86~ 
23 41)00 89.0 91.1 91.8 91.0 90.3 88.7 e3.6 86.2 82.3 83.2 Sli 
24 50CO 90.7 94.2 94.6 94.6 93.1 91.9 e5.1 84.0 82.7 81.7 84~ 
25 63CO 90.3 92.6 92.9 92.6 90.9 88.9 83.4 83.6 81.6 80.8 81{ 
26 8000 8A.6 90.9 91.l 90.6 89.1 86.6 81.0 81.0 19.2 79.6 81. 
27 IJJO,) 8R.6 90.8 91.0 91.0 88.8 ~6;r-~79.1 79.3 79.2 19.7 aT 
28 125CO 81.6 89.7 90.1 89.2 86.9 85.9 81.9 81.9 81.9 81.9 81-

~ 29 16000 81.8 89.8 90.3 88.2 96.8 86.3 84.6 84.6 84.6 84.6 84, 

~5~ , . 
, 
, 
/. 

FOLDOUT. FltAMit , , , , 
. 

1. -, - ... ~ "-.. ~ .. --
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• .1 i 

SPl- LOSSLESS DATA ~T 100 FeOT RADIUS 

QCSEE OTW ENGINE 

BElLMOUTH, HARD NACELLE 

HARD CORE, NC SPLITTER 

~ 
~ READ ING NUMB ER S = 189 190 191 
, 
~ 

I CONFIGURATION NO = 200 SPEED = 3354. RPM 

~ TH1PERATURE = 40.0 F RELATIVE HUMIDITY = 50.0 pel 
" 

! 

i . SiJ)eZ/p~ P~r aOOft1 MICROPHONES lOSSLESS DATA ~ -
¥ 
~ 
~ MIC N 14 1~ 16 11 18 19 
.~ 

f 
~ R o. 11. 31. 43. 54. 35. 

9S ~/20 
i 

THETA. 90. 90. 90. 90. 90. * 1 1: 

~ , 
~ 

Z 106. 98. 91. 8(:. 81. 65. ---1 
~ , 

DISTANCE 91. 85. 82. 83. 86. 61. 

t PH I~ rJ o. 11. 22. 31. 3<;. 35. 
~ , 

INDEX FREQ ! 
i 

1 25 .• 92.3 91.7 92.4 94.5 <;3.3 96.4 i 
2 32. 92.5 93.C 96.4 96.2 <;8.2 91.2 ~ 

~ 

3 40. 94.3 93.<; 97.1 97.1 C;9.7 99.9 ~ 
4 C; O. 96.5 96. C 99.1 10,).5 1CO.3 100 .5 

~ 

~ 5 63. 96.5 96.2 97.4 96.9 <:9.0 98.9 
6 80. 96.8 96.7 98.4 97.2 <;8.8 1 co. 5 
7 100. 96.1 94.1 95.8 96.9 <;7.7 98:1 
8 125. 96.5 96.2 97.8 98.4 <;8. 8 <;9.6 
9 160. 95.0 94.4 95.9 96.2 97.5 <;7.7 

10 20:). 95.7 93.6 94.9 95.7 S6.8 96.6 
11 250. 94.3 93.4 94.4 95.4 <;6.3 -~-96:-6 ;1 
12 315. 93.0 92.1 94.4 94.2 <;5.9 95.9 ~ 
13 400. 94.5 91.7 93.6 93.4 94.4 <;5.4 ! 

) , . 
14 500. 93.7 91.1 93.0 93.4 9:3.2 94.1 . 

15 (:30. 92.2 90.6 92.1 92.1 <;3.2 92.8 
; 16 soo. 91.9 90.C 91.1 91.8 92.2 92.8 

, 
17 1000. 90.6 89.5 90.9 91.3 ~T'-3-- 9~j-----·--' 

18 1250. 89.0 88.1 89.4 89.9 <;c.o 91.2 , 

19 IH)O. 93.4 91.~ 92.8 91.9 c; 1. 1 90.9 , ., 
20 2COO. 87.1 86.1 87.3 87.2 81.7 87.1 j 

21 2510. 86.5 85.5 86.2 86.6 87.0 87.3 , 

22 3150. 87.5 85.8 86.5 86.9 E1.0 86.7 
23 4000. 86.2 84.5 84.5 85.2 85.3 84.9 

~ 

~ 24 5000. 86.6 84. a 83.4 84.4 84.6 82.4 
25 6300. 86.1 84.4 82.3 84.6 84.0 83.2 
26 8000. 85.4 82. C 79.1 83.5 82.3 83.7 J 
27 1 COOO. 86.6 A2.4 77.2 82.5 82.0 82.6 
28 1250C. 88.3 82.2 74.7 80.2 eC.1 80.2 ~ 

29 16000. 88.6 81.7 12.9 18.9 78. " 
-"79 ;r,--- -~--+--~.-, • , 

! 
1 C c;. 61Iu'~ 0---'" '- ~ 

oASPL 107.6 106. f 1013.3 10B.1 
" , 

~ ...... >-.-----""~~ H ;;,_, __ """"" .... ,~ ~-.' - ~~ -~« _ ........ ~= ,...."T""F"""-- _~" " ---'1 
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-

, 
f91 ... 

SPEED = 3354. RPM PERCENT SPEED 90.0 r?r /21J~9 
r 

E HUMIDITY = 50.0 PC BAROMETER = 29.09 IN HG X/'1,// flv 
, 

I ------------------------------------------------------
~ 
~ 

'---------------------------

FOLDOUT FRAMI .2 
s,~ .. 91C J 

'1 
i 
J. 
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DATA OF 1218. SUBSET NO. 97. 

SIX DECIBELS 
QC SEE aT.., ENGI NE 
BELL~OUTH, HARD NACELLE 
HARD CORE, NO SPLITTER 

READINGS 189 190 191 

HAVE BEEN SUBTRACTED FROM THE ORIGINAL DATA. 

--------------------------------------------------------------------------------~ i 
ORlGlNAL PAGE~ ,<;p,- LOS S L ~.S S A R R A _V_.--; 

pOOR QUAU 
OF EL..Y(Jva PI-AlJr'DATA AT 100.0 FT RADIUS WITH NO ATMCSPHERIC AI 

(FOR POWER AND DIP EC 11 V I TV C CMPUTAT urNl 
1 

ANGl~~p o. 3 o. 40. 50. 60. 70. 80. 90. ~QO. 110. 120. 
~~--~~--~~--~~ 

COMPUTED OASPL 107.5 110.8 110.8 111.4 111.0 110.8 110.5 111.6 112.5 114.0 115.7 11 

BAND FPEQUENCV i 

1 25 90.0 96.5 94.5 99.2 99.0 99.8 99.2 101.0 101.0 101.2 101.0 11 
2 32 90.2 9R.8 100.5 9S.8 101.3 101.5 100.2 101.3 101.S 102.5 104.8 Ii 

-------'3=-------=4:-=0:------:9~1:...:..-==3'-7-1--=-0...:,:.O~.-7-J---;-1 (;...) 27-=-. 3::--l::-J::...,3;....:.:....::O=-----:1~J:...=2:...:::.~2 100. 7 1 a 1 • 2 1 01.8T62 • 7 -1 0 4 • 5 10 5;3-n 
4 50 95.8 102.7 1J1.5 103.2 101.5 99.5 100.3 103.5 104.0 105.8 105.5 Ii 
5 -63--- ---::-9-=:-6"-. 5~1;::-:0:-:O~.=-:2:--1 0 0-. -=-3 -=-9-=-'9-::---'. 3=---'=-9-'9=-.-C~1-..,.0-=0-.-::-0--::-1-=C-=-1-'-. =2--=-1 0~2·. 2 10 2 ~ 5 - 1 C3 • 3 105. 8 I! 
6 80 98.2 100.1 97.5 96.2 98.7 98.7 100.8 100.3 102.5 103.5 105.0 ( 
7 100 97.8 96.7 94.7 96.0 97.0 98.3 ~8.8 98.7 101.3 101.7 104.5 r 
8 125 95.9 94.4 95.9 96.9 97.7 98.2 98.4 98.9 101.2 102.0 IJ5.4 1 

------~--~~~~--~~~-=~=-~~~~~~~~--~~--=- ~~.-~~~~ 9 160 94.2 93.1 96.0 96.0 96.4 98.2 96.7 97.7 99.2 101.4 103.5 It 
_____ 1~0.---~2~O~0~---__ 9~2~.~4~~9=4-'. __ 9--~9~5~.2~~9~4~.~7~~9~5~.~4~=9=6-.~9--=~~5~.5=_~9~7~.~1~~9~8~.~5~1~0=1-.=9_.103~5 Ii 

11 250 38.2 93.0 91.9 93.0 93.9 95.0 95.7 96.7 C;7.2 99.9 102.n 
12 315 87.6 91.6 90.1 92.2 93.9 95.1 95.4 97.2 96.1 99.7 101.7 .~ 
13 400 86.4 89.9 90.9 91.7 93.4 94.2 93.1 95.6 94.9 98.7 101.2 ~ 
14 500 86.4 88.9 90.6 90.6 91.9 92.4 ~2.4 94.9 94.2 97.7 99.4 ~ 

----~15~--~6~3~0~--~8~6:...:..~3----=-8--=-9~.~9--Q~1~.4~-9~2~.~3~~9~0~.~9~~9~2~.--=-9--~~~1~.6~~9~1~.~~9~~9~4~.~1~~9=7~.~4--==98~.\ 

_____ 1::-6=--_~8::cc0=-:0~-__:9:_::5~._:0~--_=A_=_8~._=8--8~9_=__. 8 9 I .0 91. 3 92. 3 91.2 86.2 9921 •• 67 95. 1 9
9
6
4
- •• - 7

5
--_,- i.,., 

17 1000 88.190.990.791.7 <13.692.1---90--:-288.4 91.7- . 
8 250 97.8 90.5 90.7 91.5 g2.2 90.3 sa.7 91.8 90.2 89.3 93.0 

19 1600 99.8 103.2 102.3 102.8 lJ1.J 98.0 ~4.6 95.1 92.1 93.0 90.6 
20 2000 88.5 91.5 92.2~9~2~.~5, __ =9~2-.~5~9~O~.~9~~87.0 86.2 87.1 91.1 88.9 

----2~1 -----,2::-:5=-0::-:0~-----:::8:-=9:-.-=-0---=9-=-2-=-.-=2--9~2~. 5 94 .8 92 • 6 92 • 0 86 • 0 89 • 8 e 7 :-3:----=80-=8-.-=8--9-0. 1 -1 
22 3150 91.9 96.7 95.7 95.5 94.5 93.0 88.5 86.0 87.2 85.0 88.8 J 

---~~--~~~-~~~-=~=-~~~~~--~~~~ -~ ) 23 40CO 89.5 92.3 92.3 92.4 QO.5 89.0 85.0 81.2 84.2 84.8 93.5 , 
24 50eo 91.4 93.2 93.6 94.4 91.7 88.9 85.4 85.2 84.2 82.5 86.4 
25 63CO 90.9 92.6 92.8 93.2 90.6 88.6 83.9 83.9 83.2 82.5 83.9 

j 26 8000 89.4 90.9 90.9 91.4 89.4 85.6 81.2 80.7 81.1 81.1 83.6 
----2=-=7---1.-0::-:0~C;:-::0~-----;:8:-::<;;-.~8~~9-=O~.=8--c=-90-=-.8~-:9::-:1~.~5~;.---88.~. --86;2---=1=9'-.·-=8·---=8-=0-.0".---:8;;"":;0.-.-,;0,.---··81;-4----8-3;5-

28 12500 88.2 90.1 89.7 89.7 86.7 85.9 81.9 81.9 81.9 81.9 84.5 .. 
----==2=-=9,-- 16000 81.7 89~6 89.6 88~1 86.185;9 84.6 84.6 84.6 -S4-;6-1P;;s-1 

I , 

----------------------------------------------------------------------------~~ 

FOLDOUT FRAME \ 



'_. ~~~7_"",,".!,"--""'~~~~~~V~1~~~~~~~~¥44&;;u;;a::;;;w::4Qil!3LlS .... 4!§$lft14ii¢.!444ZiZ',¥M' 
~,"",l,";";;" :;;..:::-_._"~~"~.x,-=:-~ ~ _'...:,:.~~~'~~,:a~·~!!'!1~'~!-"';~~~~:~~'"'1f~~~~'-lt:~ :'"' -- - -. :;:;: .. ~~-: " .. ~-- -,.-~-.-, .. ....-' ;; .... '~ .... ~ 

", . 

,91 

'OM THE ORIGINAL DATA. 
~ 

~ 
~S S l E 5 5 A R RAY 
t ' 
~OIUS WITH NO ATMCSPHERIC ~TTENUATION 
~AND DIRECTIVITY CCMPUTATIONS) 

l r. 90. 100. 110. 120. 130. 180. 
tt: 
~ 

~ 111.6 112.5 114.0 115.7 114.8 118.8 
1 
~ 
~ 

~ 101.0 101.0 101.2 101.0 102.0 101.3 
2 101.3 101.9 102.5 104.8 103.2 106.5 

CONFIGURATION NO 200 
SPEED = 3354. RPM 
PERCENT SPEED = 90.0 

ORIGINAL PAGE IS 
OF POOR QUALITY 

2 101.8 102.7 104.5 105.3 -1 06~-01To. 8 -----'-----------" 

a 1 03. 5 104.0 105.8 105.5 106.7 112.2 
i2 102.2 -102:5 1 C3. 3 105.8 105~8 111.7 
B 100.3 102.5 103.5 105.0 105.0 110.5 
8 98.7 101.3 101.7 104.5 104.3 1)6.7 
~ 98.9 101.2 102.0 105.4 103.9 1 )5. J 
'1 97.7 99.2 101.4 103.5 101.7 102.9 
~ 97.7 98.5 101.9 103.5 100.9 102.0, 
r 96.1 <;7.2 99.9 102.1 <;7.5 1')0.2 
~ 97.2 96.1 99.7 101.7 97.4 98.7 
L 95.6 94.9 98.7 101.2 96.7 91.1 
~ 94.9 94.2 97.7 99.4 96.2 95.2 
) 91.9 94.1 91.4 98.6 95.3 94.4 
~ 86.2 92.7 95.1 96.7 93.3 93.1 
~ 88.4 91.6 91.7 --94;-5--92. 2--93~- <- ~"-- -~-- "- ~ .• -~- -- - ----.-.-.--- --- - ---- .~. ~ .. -.-----.~-- ... ~ ... 

r 91.8 90.2 89.3 93.0 89.0 92.2 
95.1 92.1 93.0 90.6 90.3 91.1 
86.2 87.7 91.1 88.9 88.4 89.1 
89.8 87.3 88.8 90.1 88.8 88.4 
86.0 81.2 85.0 88.8 84.3 86.8 
87.2 84.2 84.8 83.5 84.0 85.7 
85.2 84.2 82.5 86.4 83.6 85.0 
83.9 83.2 82.5 83.9 84.1 83.9 
80.7 81.1 81.1 83.6 81.0 82.5 
80.0 80.0 81.4 83.5 80. 7---83.4--'-----~- "--
81.9 R1.9 81.9 A4.5 81.9 84.1 
84.6 84.6 84.6 84.8 84; 6 B5.0 

~o 

FOLD.OUT FRAME ~ 



' .. 

I; 

_'---_:_'~~:~-_~ ____ 4·_'~~~"~~£~~'==~::::===~~*.U:~~:~ 

____________________________________________________ ~I 
~f?~ LOSSLESS DATA AT 100 FOCT PAOIUS 

,-----7~~~--~~~~~~~~~~~~~~~~--------------------------------~ 

QCSEE CTW ENGINE 

BELlMOUTH, H~RD NACELLE 

HARD CORE, NC SPLITTER 
.------------------------------~~~~~~~~~~~~-------------------------

READING NUMRERS = 192 193 194 

CONFIGURATION NO = 200 =-=--.:=----......---
SPEED = 2422. RPM 

TE~PERATURE = 4~.0 F RELATIVE HUMIDITY = 50.0 PC 

. cS/f)I:fl.I~~ P~t.r' BOOM MICROPHONES 

MIC ## 

R 

____ T:....;. .. ET ~ ef$ 
z 
01 S1' ANCE 

14 

-J. 

90. 

91. 

15 

17. 

90. 

98. 

85. 

16 11 

31. 43. 

90. 

91. 86. 
-..:::.-:..---

R 2. 83. 

LOSSLESS DATA 

18 19 

54. 35. 

81. 65. 

86. 61. 

_______ P_H_I~'~~-----0-.----1-1-.---2-2-.----3-1-.----3-9-.----3-5_. ______ ___ 

INDEX FREQ 
1 25. 85.1 82.S 88.9 
2 32.'36.5 86.2 91.3 
.3 40. ~5.3 87.2 91.1 
4 50. 89.0 88.7 93.3 
5 63. 87.0 88.~ 89.6 

81.5 
88.3 
88.8 
93.C 

E9.7 
<;3.2 

86.2 
85.9 
88'.5 
92.0 
89.5 

_=6 ___ ~8~O~.----~8~1~.~8--~8~7~.~6~90.1 88.5 S2.5 ~1.0 
7 100. 85. A A5. 7 88.1 8 {~ 7---S"C-:289. 6--' -. --------- --.. - --
8 125. A7.0 86.1 87.4 81.5 <;0.7 E8.6 
9 16C. 84.7 83.S 86.4 86.0 E9.0 86.4 

___ ----;..1 ~O ____ -=-20=-0~. __ ---.:8::...::5:....:.~2;---=8~4~.-=2=--..:;8-=-6...:.. • ...:...4~8 6 • 2 8 7 • 8 S 7 • 2 
11 250. 86.3 85. e 86 .6 86 • ee1 • 38"'7"-:-. 47------------~---------~ 

___ ---=-1..;:2~----=3~1~5~.----~8_=4~.__=3,___~8..;:2...:..--=2=--..:;8~5...:..~9_84. 5 Se.9 85.7 
13 400. 82.7 81.4 84.0 83.4 84.5 84.7 ---------"-----

14 5~O. 82.9 79.~ 83.1 82.1 83.5 83.4 
15 630. 82.4 80.1 81.6 81.1 ~2.6 82.8 
16 800. 92.1 79.1 81.2 80.3 81.2 82.8 

----71' 7=----=-17-l.J"O=--0=--.'-----;8:-::2;-:.~6~--:::7=--=9~.--=7---=-87-1..::... • .::::-4-e=.c-~1. ~l flT;4--si'-;-s--
18 1250. 83.8 81.~ 83.8 82.4 82.8 83.0 

----~-~--~~-----.=-~--=~~-=~=--= 19 l~OO. 78.9 76.1 77.7 77.6 17.4 78.4 >-----~ 

20 2000. 78.8 76.3 77.5 77.1 77.6 77.7 
21 250C. 80.8 78.5 78.5 79.1 7~.C 78.3 
22 3150. 79.0 76.C 75.8 76.6 16.1 77.4 
23 4000. 78.8 75.~ 75.1 75.t 75.3 75.9 

~ 24 5000. 19.3 15.5 14.8 15.4 74.5 73.7 
, . 25 63:)0. 80.6 77.1 74.8 16.0 75.1 75.4 

. ~ ~ 26 8000. 82.3 77.1 73.4 76.6 75.0 17.4 
~"I!'" 27 10000. 83.7 7R.~ 72.9 7e.7 76.2 7'3.0 

<Jlv I __ --:;2;...::8_...;.1-72_=_5-=-0 -=-0 .::.--_-:;;~:-:--5...::.. • .,;:..3 --:7~8~.:....,;e=-----:--770..::..... 6.;:---.7;...;;5;-: • ....,:;6;..- 74. 6 7""...:5;--:.:.,;9:--_---.:. _______ ~~ 
\O~ 29 16000. 84.0 77.3 68.4 72.7 11.6 74.1 

-----~~~ 



--~~=::=-:::::=.:;:.:::~::~ 
-.-- " ~ 

----._----
;;;.-~P_E E_D_-=_2_4_2_2 .• __ R_PM ______ P_E __ RC_E_N_T S PE~D 65. ~_. __ .&K. __ t~~_i _______ _ 
, 
i HUMIDITY = 50.0 PC AAROMETER = 29.09 IN HG AI'f~~ .JQ..} 

? 
% r- ---- .. ~- .---~-- .-~--,.---~-~---~-~.~ ~---- ~ ... ~ ~ 

~ 
'--., ------------------- .---------------
~ 
f 
~ 

---_ ... _---_._------- --~-.---.---------------

L-___________________________ _ 

----.-.-~---- --------------

---- _._ .... --_._- _ .•. 

-----_._---_. -.- ----

FOLDOUT FRAME s: f .. '8 
____ ~to\ 

+. .' 
.-.~~-''':'''''''-' 

J 

1 
1 

'. 

) 

L 

1 , 
! 
i 
~ 
1 

~ 
~ 

~l 
1 

i 
1 
i 
! 
I 
j\ 
b 

i 
)~ 
g 

1 
~ 
1\ 
i 
~ 
§ 

1 
I 

: 



! . , 
1 
I 

I 
i 
I 
! 

"', 

) 

-----~-----, 
~ 

~ 

DATA Of 1218. SUASET NO. 98. READI~GS 192 193 194 

S I X D EC I BEL S 
CCSEE OTW ENGINE 

HAVE BEEN SUBTRACTED fROM THE ORIGINAL DATA.l 

BELLMOUTH, HARD NACELLE 
HARD CORE, NO SPLITTER 

ORIGINAL PAGE IS. 
OF POOR QUALh ,. 

~PL 

, 
j 

LOS S L E S S 

&yava PJ.IJ/'InJA1A AT 100.0 FT RADIUS WITH NO ATMOSPHE 
(fOR POWER AND DIRECTIVITY COMPUl 

____________ ~ANGLE~~~~0~.~~3~O~.--~4~0~.--~5~C.~~6~0~.~--7~0~._ 80. 90. 100. 110 •. ...J 
~ 

COMPUTED GASPL 101.4 104.2 104.7 104.3 103.3 102.2 ~Ot.O 101.8 101.9 102.8 1~ 

BAND FR fQUENCY 
1 25 85.0 87.3 92.5 92.7 93.7 92.0 

______ 2~----~3=2~--~8~7~.~5~~9~1~.~7--~9~4=.3~-.9~4~.~3~~9~3~.~O~ 93.3 
3 40 86.7 92.0 92.8 94.7 94.8 92.5 
4 50 89.2 93.7 94.2 93.3 93.2 92.3 
5 e3 86.8 92.591.8 90.E 89.0 8q.7 
6 80 88.0 89.8 S9.7 87.8 88.0 90.2 

;~ : ~ --:,~-=-;-=-: ~~ _~.:..:i,,--,,:~~,-----: ~.:~ _ ._~ 
~2.2 91.3 ~3.2 93.3 q 
~2.7 93.5 94.2 95.8 9 
~1.7 91.2 91.5 92.2-
<;0.5 88.8 <;1.7 91.0 "I 

7 1 00 88. A 8 7 • 7 8 5. 0 86 • 7 87 • 5 89. 0 87 • 8 88 • 2 89. 3 9 a • 7 ~, 
8 125 88.2 85.2 8e.9 87.7 87.5 88.4 88.5 81.5 89.4 90.7 9 
9 160 86.2 84.9 86.7 86.4 86.9 86.1 86.4 81.2 81.i----S-S;2Q , 

10 200 84.1 85.0 86.5 85.5 85.5 86.4 84.9 86.1 86.9 88.5 ~ 
11 250 84.484.484.183.284.186.286.286.5 85.4 88~o-81 
12 315 81.9 82.9 82.4 82.6 83.6 84.1 84.1 86.4 83.9 86.4 ~ 

"'!I 

19 1600 86.6 81.3 81.5 85.1 83.0 80.6 76.6 78.0 76.5 18.1 ~ 

____ ~27_0----=-2=-.) -=-OO=--__ ---:8~5:...:.~2'----_=8_=8-=._=9--_=8_=9-=-. -=-8 _-=-8 -=-1 =-. 8:::---=8=.::6~. 9 8 3.4 77 .4 75.4 76 • 2 79 .4 n 
21 2500 86.4 90.8 0 3.8 92.6 90.5 87.5 80.3 80.5 17.1 77.fr~ 
22 3150 84.2 87.8 88.5 88.0 87.7 82.7 76.8 15.3 75.7 14.5 P 

1-----.;;,2-:;;-3--4-;-O~CO:----~8;,-,4,-::.-.i2;----;;8,....7,:.-.::5,------8"'e-.:.,-4----.,;;8 7 .1 86.8 8-2-:3 76.3 71.0 13. 174 ~5~-71 
24 5000 82.6 81.1 87.9 81.4 85.7 80.1 74.3 14.5 13.2 13.4 ~ 
25 6300 86.3 ~8.4 88.2 87.6 84.9 80.6 73.A 73.6 73.1 12.6 , 
26 eoco 90.5 91.8 89.0 87.0 83.4 79.8 72.3 72.3 12.1 72.5 ~ 

----2-=-7=-----:1,-0=--:0=-0::-:0,------::8,-:;;1,..:...-.;;;1=----=:-9...::.4--"-.·-:-4 ---ij4-~-1 93.0 -ff8:-t~--8 5~-8--- 73-;-6~--t2. 2 71. 8" --~1j -. o'-~ 
28 12500 85.0 92.3 91.6 91,8 89.4 88.6 74.1 11.8 71.8 72.1 ~ 
29' 1 60 CO a 4 • 6 8 9 • 8 8 9 • 3 8 7 • 9 8t: • 3 8 5. '1 74 • 5 14 • 6 14 • 6 ---14.6-'1: 

. FO~~UT FRAME J 

-,---------------------~------------------------." •. ----_"tI 

--- -~.-------.-.---- ~ 

6:..£-.,.;,... .,iiiiiii-~-~~,_,,,,,,,,,",~c:=-.c.h_"-;;;';'''_:", __ ""..;c,o,,-:=,,,,.-~. . 



· ..• ~.~ ____ ~-.....~_.~ ....... __ ._,~i!$!!!!ii!S1 ,,!. in ILJiiW_SSLliiUW.,;¢&J!IJQ!!!,)",¥.,z, 

! , 

93 194 . 
~::::::...-~~---------------~----------~.-----------------

~D FROM THE ORIGINAL DATA. . 
CONFIGURATION NO 200 

... :i----------------------~S~PEED~-~2422. RPM 
PERCENT SPEED = 65.0 

lI' 

lOSSlESS A R RAY ORIGINAL PAGE IS 
OF POOR QUALITY 

~.T RADIUS WITH NO ATMOSPHERIC ATTE::..:.N..:..::U:...:.A.:...;T:.....:I:...::O:.:..N=--_____ . ___ .. ___ _ ___ . _________ _ 
pWER AND DIRECTIVITY COMPUTATIONS) 

~ t'" 1 8 ~ "7 • 

~. Sl.0 r ciZ.2 
~. 92.7 
r 91.7 
r, SO.5 . 
. 87.8 

8a.5 
86.4 
84.9 
86.2 
84.7 
81.2 
80.7 
79.3 
79.5 
79.6 
80.5 
76.6 
77.4 
80.3 
76.8 

I 76.3 
i 74.3 

73.8 
72.3 
73.6 
74.1 

74.5 

94.8 93.2 92.8 93.0 93.0 95.7 
93.2 91.5 92.5_.~3.'~ .. _9~~2 97.2 
91.3 93.2 93.3 94.5 93.8 99.0 
93.5 94.2 95.8 96.J 95.0 97.8 

.-------.. _--.-._._._-----_ .. -_ .. _--_._--. ---

91 • 2 91 • 5 92 • 2 -93. 2 9 2 ~ 3' ----g.5-;8--····-· .. -----~ . 
88.8 91.7 91.0 93.0 92.7 96.3 
88.2 89.3 90.7 90.5 90.8 93.7 
81.5 89.4 90.7 91.9 91.5 90.5 
87.2 87.2 88.2 90.9 89.7 90.4 
86.7 86.9 88.5 91.0 90.5 90.2 
86.5 85.4 88.0 88.7 87.4 87.2 
86.4 83.9 86.4 88.6 87.2 86.4 
83.7 82.7 85.4 88.6 86.4 84.4. 
83.1 81.7 85.1 87.2 84.6 82.9 
79.8 81.1 83.9 85.9 83.6--8~1~.-9---------

74.0 80.0 82.5 85.0 82.5 81.3 
i9-:-t-79. 7-80~O"-' 83-;'-6- 8f~7 cfl-;r-···~-·---··--·-·---

84.2 81.2 78.7 83.5 81.3 81.0 
78.0 76.5 78.7 77.0 75.6 77.8 
75.4 76.2 79.4 77.7 78.4 __ ~7~6~.~7-----__ --
80.5 77.1 77-;"-8 -79.6---·'1'9'.8· 77.3 
75.3 75.7 74.5 77.6 73.5 75.2 
77.0 73.7 74.5 73-;0 74. 4- 74-~'f 
74.5 73.2 73.4 76.2 74.6 14.4 
73.6 73.1 12.6 74.3 75.6 74.8 
72e3 72.1 72.5 75.0 73.8 75.4 
72.2 11.8 73.0----rS.o--14-;0··- 1"(;6-----·------····-----··---··--
71.8 71.8 72.1 74.9 72.6 77.8 
74.6 74.6 74.6 --14.6 74.6-79.-6---·-·---- '--- .. _- - ._.-._---_._---_. 

.----.----

FOLrUOUt F.RA.ME. 2.. 
r ' 

----------------------~-------~ 

j 

1 ; , 



• 

~)?~ LOSSLESS DATA AT 100 FOOT RADIUS 

QCSEE OTW ENGINE 

BELl~OUTH, HARD NACELLE 

HARD CORE, NO SPLITTER 

READING NUMBERS = 195 196 191 

CONFIGURATION NC = 200 SPEED = 3615. RPM -------

TEMPERATURE = 40.0 F RELATIVE HUMIDITY = 53.0 PC 

MIC # 14 15 16 17 18 19 

o. 11. 31. 43. 54. 35. 

THET AJ B~ 
T .." 

90. 90. 90. 90. go. __ ~/)..(J 

Z 106. 98. 91. 86. eH. 65. 
-----~---------~----- ------ -------

DISTANCE 91. 85. 82. 83. 86. 61. 

P~I~~~---0-.--1-1-.--2-2-.--3-1-. 39. 35. 
---------------------.-; 

INDE X FR EO 
---~1-----,,-2-=5-. ---=-9-=-3-. -=5--9-4-. -2--9 "'=-8 -. -6 --=-9 =1-. -=-0--<;6-.-300----9-6,-.--.,1=-------------------~J 

2 32. 93.8 92.9 98.6 99.0 lC1.2 98.1 
3 40. 94.8 95.C 100.4 100.2 102.5 99.0 
4 se. 96.0 9A.4 103.3 102.C lC2.2 101.2 
5 63. 96.5 98.1 100.9 98.9 1Cl.0 100.4 
6 _-78--70-=-. ____ 9::-:7=--=.~6=-- 99.1101.8 100.0 1C2.0 102.7 

----7 100. 98.1 97.<; 9~-99.4~1CO.o-Too~-7-----

8 125. 98.2 99.1 100.4 100.2 101.0 101.1 
9 160. 97.0 97.f: 100.1 99.7 <;9.5 99.1 

10 200. 98.0 95.2 98.4 98.4 <;9.5 100.2 
11 25C. gb.O 95.6 98.6 91.~ se.5 99.6 
12 315. 95.8 94.7 91.6 91.4 <;9.0 98.4 

---=--~-=-=-~---~~-.--------. 
) 13 400. 96.2 95.1 97.3 96.9 <;7.5 98.4 

14 500. 96.0 95.1 96.5 96.6 ~1.2 91.2 

19 1eOO. 94.2 93.e 97.5 96.8 <;6.q 93.7 
20 2eao. 91.4 90.9 94.1 94.2 <;3.9 91.7 
21 2500. 89.8 90.0 91.3 q1.2 91.4 91.1 

~ 22 315C. 98.8 88.1 89.3 89.4 e<;.6 90.0 
_.;;" 23 40JO. ~8.6 81.e 87.988.5 8A.2 88.5 
~~ 24 500e. 88.3 81.4 86.5 87.1 87.2 85.3 

~(;.,. 25 6300. AB.2 87.185.587.286.486.2 
~ " )~ ___ 2~6~~8~0~0~0~.~ __ ~8=7~.~1~8~5~.~1~~8~2~.~6-~86~.~1~~8~4~.~9-~86~.3~---------------------~ 
~ 27 10000. 87.5 85'-5 80.1 85.3 85.0 85.8 

rP ~ 28 1250C. 89.0 85.2 78.0 83.0 e~2~.~7-~82~.~7---------------------
29 16000. 89.1 85.2 18.7 82.3 El.9 82.5 -.~ 
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UMIDITY = 53.0 PC B4ROMETER = 29.09 IN HG 
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DATA OF 1218. SUBSET NO. 99. READINGS 195 196 191 

SIX DECIBELS 
QCSEE OTW ENGINE 
BElLMOUTH, HARD NftCE~lf 
HARD CORE. NO SPLITTER 

HAVE BEEN SU~TRACTED FROM THE ORIGINAL DATA. 

ORIGINAL PAGE IS 
OF POOR Qt:tAtff\'. 

(-:. 0 J 

i 

UJ -- LOSSlESS ARRAY: 
i 

8..y(Jve~ JMNeDATA AT 1;)0.0 FT RADIUS WITH NO ATMCSPHERl 
(FOR POWER-AND DIP EC T I V I TY COMPUT AJ 

ANGlE.9~ O. 3C. 40. 50. 60. 70. 80. 90. 100. 110. 12] 
IF , 

j 

COMPUTED OASPl 109.4 111.8 112.6 113.9 114.9 113.9 113.6 114.8 115.6 111.~ 1191 

BAND FREQUENCY 
1 25 a9.7 96.8 98.5 
2 32 93.3 99.8 1')0. J 
3 4J 93.8 101.5 I,) 3.8 
4 50 98.0 103.2 103.5 
5 t3 99.3 103.3 103.7 
6 80 101.3 101.7 99.8 
7 100 99.2 99.5 96.5 
8 125 98.4 98.9 97.0 
9 160 96.5 91.2 98.0 

11) 200 94.9 91.0 91.0 
11 250 90.9 95.4 93.9 
12 315 89.9 93.6 93.4 
13 400 88.9 92.4 93.2 
14 500 89.1 92.1 93.1 
15 630 91.3 93.9 CiS.l 
16 800 91.1 94.5 99.1 
11 1000 91.5 9r.s 97.2 
18 12.50 9).1 92.iJ 95.0 
19 1600 99.6 98.3 101.0 
20 2000 94.1 94.8 97.3 
21 2500 91.1 93.0 94.7 
22 3150 93.3 93.8 94.3 
23 4000 91.2 92.1 93.2 
24 5000 90.0 91.7 92.4 
25 6300 89.4 90.7 91.1 
26 8010 81.6 88.1 89.6 
27 10000 87.4 88.5 88.9 
28 12500 85.8 87.3 81.8 
29 160 CO 85.6 87.1 87.8 

-

" --
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97.8 
102.8 
104.2 
104.5 
103.0 
99.0 
98.2 
99.1 
98.4 
91.1 
95.5 
95.2 
95.1 
94.4 

102.4 
100.8 

98.8 
IJ3.8 
105.5 
103.5 

100.5 lC1.5 
11) 1.2 103.8 

102.5 
104.5 

102.0 103.2 103l 
102.5 105.5 10lj 

103.2 103.5 104.2 -=--=-:;;:=--=--=-=-"'---=---:1~O::-;5~.-';0;'- 1 0 6 • 8 1 0 7: 
101.5 108.5 110] 101.7 103.2 105.3 

102.3 101.2 104.0 105.7 ~~~-=~~-=~~~~1~0~6~.5 101.8 10 
101.2 101.3 
98.5 101.2 

100.5 101.4 
99.5 99.0 
98.2 98.1 
96.2 91.4 
96.6 97.6 
95.1 91.1 
<;4.9 95.2 

101.4 1.J.J.4 
101.3 100.1 

lC2.8 
101.3 
101.7 

<;9.9 
178.2 
<;8.2: 
<;7.2 
<;5.1 
<;5.4 
<;7.8 
<;8.1 

104.8 
102.3 
102.4 
101.0 
100.1 
99.5 

100.4 
98.4 
98.2 
99.1 
91.6 

106.3 101.5 10 
104.1 106.0 10 ~ 
104.4 106.2 108~ 
101 .9 104.9 T081 
101.4 105.4 10li 
101.0 103.7 105,! 

<;9.9 104.4 105 

10 L.1+Tol-;"9----rol;7 98.4 95.4 , 
101.1 102.8 11) 1. 5 ei1.8 
100.6 105. ~ 102.6 <;1.3 
91.2 101.5 99.3 <;4.0 
97.4 98.1 9 8. 2 92.5 
94.7 96.1 95.1 <;0.6 
94.2 95.0 9.4. 2 89.7 
94.2 93.5 92.9 88,,2 
93.1 92.6 92.4 86.7 
91.3 90.9 9 I). 2 84.9 
91.2 90.189.6 83.2 
88.9 88.<; 89.2 82.4 
88.2 88.<; 89.8 85,.0 

---
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97.8 
98.3 
93.8 
95.4 
90.1 
91.7 
89.0 
87.5 
85.4 
84.3 
82.5 
84.9 

95.6 96.6 9 
93.2 96.0 93 
91.7 93.0 9~ » 
91.1 89.7 9~ 
88.7 89.2 se 
88.0 86.5 9C 
87.6 85.8 8~ 
85.0 85.1 8< 
64. Z---S4-.C;-'-a1' 
82.5 83.8 84 
84.9 84.8 8~ 
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~ OR IGINAl DATA. 
CONfiGURATION NO 200 
SPEED =3615. RPM 
PERCENT SPEED = 97.0 

. OF POO; ~t\GE IS 
QUALIn 

ORIGI"J,41: 
~ 

f E S S A R RAY 

WITH NO ATMCSPHERIC A TTt: NUA TI ON 
I~ECTIVITY COMPUT AT IONS' 

I , 
~ " 

~ 
~ 

fO • 100. 110. 120. 130. 180. 
r • i·i 
~. a 115.6 117 .~ 119.4 118.3 123.3 ., 

Ii 
f il 

l. 5 

,; 

102.0 103.2 103.5 105.3 107.5 ~ ~. 5 102.5 105.5 107.8 108.0 110.0 ~ 
f·2 105.0 106.8 107.7 168-:-8-114.5 -~--- " , 'l 
~. 3 101.5 108.5 110.0 110.8 117.0 ~ 

~. 7 106.5 101.8 109.1 109.8 115.0 
~. 8 106.3 107.5 108.8 108.3 114.8 
~. 3 104.7 106.0 108.5 107.,3 112.5 
~. 4 104",4 106.2 108.1 106.7 110.5 i l.O 101.9 104.9 108.1 103.9 108.1 g 

l.7 101.4 105.4 107.5 103.5 108.0 ~ J.5 101.0 103.7 105.1 101.0 105.5 
•• 4 99.9 104.4 105.2 101.2 1;)4.2 I 

~ 

1.4 sa.9 103.6 lO4.9 100.4 102.6 
~ 

•• 2 '18.6 102.9 103.1 99.1 100.1 
J. 1 98. B 102.3 102.3 98.6 99.4 
\ 

;.6 97.1 99.6 100.6 97.3 98.3 
i. 4 ~cr--96.Z--9-8-'.-q--90.o-9r' .. ~---------
~. 8 96.1 94.1 97.5 94.1 95.8 
t.3 95.6 96.6 93.6 92.1 95.3 
1.8 93.2 96.0 93.4 92.7 94.0 ) 
•• 4 91.7 93.0 94.2 93.0 93.2 
t. 1 91.1 89.7 92.5 86.5 90.9 
;. 7 88.7 89.2 96.9 87.2 !fC1.'9 
~. 0 88.0 86.5 90.1 86.4 88.7 
F .5 87.6 85.8 86.9 86.9 87.9 
i.4 85.0 85.1 86.6 83.9 86.7 
~. 3 84.2-84.9 86.2 83.9 Ir9.3 
!'.5 82.5 83.8 86.2 83.4 92.1 
~. 9 84.9 84.8 86.6 84.9 9S-; 0 .--.--~. 
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