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NATTONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

FORCE AND PRESSURE MEASUREMENTS ON SEVERAL
CANOPY-FUSELAGE CONFIGURATIONS AT
MACH NUMBERS 1.41 AND 2.01

By A. Warner Robins
SUMMARY

An investigation has been conducted in the langley L- by L-foot
supersonic pressure tunnel on canopy pressures and canopy-fuselage forces
and moments under conditions of combined pitch and sideslip. The canopy
configurations tested varied in windshield shape (flat, vee-, and round),
location on the fuselage, and fineness ratio. All configurations were

tested at Mach numbers of 1.41 and 2.0l at Reynolds numbers of 1.7k X 106

and 1.4b x 106; respectively, based on fuselage major diameter.

Drags of the canopy-fuselage combinations varied from lowest for the
flat-windshield configuration to highest for the vee-windshield configu-
ration. For comparable canopies, the configurations with the forward
canopy location produced less drag than those with the rearward-located
canopies, regardless of windshield shape. The effects on drag of wind-
shield shape and canopy location were diminished with increase in Mach
number from 1.41 to 2:01.

INTRODUCTION

Because of the high air loads and temperatures associated with super-
sonic flight, the best compromise of aerodynamic, structural, and visibil-
ity requirements in the design of canopies for military aircraft is criti-
cally dependent on the accuracy with which loads and aerodynamic
characteristics can be predicted. Since practical methods for the
calculation of pressure distributions and forces on such arbitrary shapes
are limited, experimental data are required. A few papers showing experi-
mental results are at present available, among them references 1 and 2
which deal with pressure distributions of two rather specialized canopy
configurations at supersonic speeds. Reference 3 is concerned with
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transonic and supersonic drag comparisons of forward and rearward locations
of a canopy on a finned test vehicle. A free-fiight drag investigation of
windshield-shape effects at transonic and low supersonic speeds is reported
in reference 4. Reference 5 deals with the location of a canopy in order
to improve the longitudinal development of cross-sectional area for a wing-
fuselage combination at transonic speeds.

The present investigation is part of a program of the National
Advisory Committee for Aeronautics to determine some of the effects at
transonic and supersonic speeds of windshield shape, canopy location, fine-
ness ratio, pitch, sideslip, and Mach number on the aerodynamic character-
istics of several canopy-fuselage configurations and on the pressure dis-
trivutions on the canopies. Reference 6 reports the force and moment
characteristics at transonic speeds of some of the configurations of the
present investigation. The present tests were made of models with flat,
vee-, and round windshield canopies in forward and rearward locations on
the fuselage. The fineness ratlios of the various canopies were approxi-
mately 7.0, 10.0, and 12.0 (based on the ratio of the diameter of an
equivalent body of revolution to the length of the canopy in the plane of
symmetry). All configurations were tested at Mach numbers of 1.4l and

2.01 at Reynolds numoers of 1.74 X 106 and 1.44 x 106, respectively, vased
on fuselage major diameter. Two canopy-fuselage configurations and the
fuselage alone were tested for angles of attack from -6° to 12°, and all
configurations were tested at 0°, -4°, and -8° sideslip at coth 0.4° and
6.50 angle of attack. In all tests, boundary-layer transition was fixed
1/2 inch behind the fuselage nose point by means of a roughness strip.

SYMBOLS
M free-stream Mach number v
q free-stream dynamic pressure
P, free-stream static pressure
p local pressure
L. b =P,
P pressure coefficient, ———
q
a angle of attack, deg
B angle of sideslip, deg
X distance from foremost point of canopy in plane of symmetry in
an axial direction
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distance from fuselage nose point in an axial direction

canopy-profile length in an axial direction

fuselage length

lateral angle measured from plane of symmetry (see tables X, XI,
XVII, and XVIIT

area ot base of model

maximum cross-sectional area of canopy or of a body of
revolution

normal -force coefficient, —=-

g4y,

axial-force coefficient, .
qAp

lateral-force coefficient, -
Ay

pitching-moment coefficient, M
qAb lb

N

yawing-moment coefficient,
Uply

rolling-moment coefficient,

Ay iy

drag coefficient,

drag coefficient, —

D - Dr

incremental drag coefficient,
Ay

D
QhAmax

drag coefficient,

D - Dp

incremental drag coefficient, ——m———~
hpnax
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X force along body axis, positive when rearward
Y force along lateral axis, positive when starboard
Z force normal to XY-plane, positive when upward
Dr force on fuselage alone in streamwise direction, positive
when rearward
D force in streamwise direction, positive when rearward
M! moment about Y-axis, positive when tending to 1lift nose
N moment about Z-axis, positive when tending to produce a right
turn
L moment about X-axis, positive when tending to produce a right
bank
K longitudinal location of maximum cross-sectional area,
percent of length
P.L. designation of canopy-fuselage parting line

MODELS AND INSTRUMENTATION

Basic Model»and Canopies

The canopy shapes were tested on a drooped-nose-fuselage forebody
having an elliptic cross section. Drawings and dimensions of this body,
and the base plug which was used to minimize base-pressure corrections,
are shown in figures 1 and 2. The various canopy configurations are
described in figures 1 to 5. A family of six canopies of approximately
the same size, fineness ratio (7.0), and profile was tested. Canopies
with flat, vee-, and round windshields were tested at two longitudinal
locations on the fuselage. Two smaller flat-windshield canopies of lower
windshield slope having fineness ratios of about 10.0 and 12.0 were
tested in forward and rearward locations, respectively, on the fuselage.
These configurations, which are described in figures 4 and 5 approximate

existing supersonic designs. Photographs of all the models are presented
in figure 6.
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Instrumentation

The forces and moments on the models were measured by means of a
six-component strain-gage balance mounted within the fuselage. Moments
were measured about a point on the model axis 14.81 inches from the nose.

Pressure instrumentation was provided in each model. The pressure
orifices, which were encircled with ink prior to being photographed, may
be seen in figure 6. This instrumentation was provided on only one side
of the plane of symmetry s¢ that both positive and negalive sideslip
angles were tested in order to determine the pressures on both the
upstream and the downstream sides of the model for a given sideslip angle.
The locaticns of the orifices for each model may be determined from
tables X to XVIIT.

Small prisms were mounted on the surface of the fuselage so that
either angle of attack or angle of sideslip might be measured by a
spectrometer head.

TESTS

Test Conditions

Mach numbers . . . . . e e e e e e e e e e e e e e v« 1.41 and 2.01
Reynolds number per foot at M = 1.41 . .. . . . . . . . 4.18 x 10°
Reynolds number per foot at M =2.01 . . . . . . . . . . 3.46 x 106
Stagnation pressure, atm . . . . . . . .. o . . 0. .. 0.95
Stagnation temperature, °F . . . . . . .. . .. . . .. 100

Corrections and Accuracy

Although force and moment data were taken at both positive and nega-
tive sideslip angles, the subsequent tabulations and plots show only one
value for forces and moments and, essentially, only negative sideslip
angles. Both sets of values, however, have been used; the data for all
positive sideslip angles greater than 0.3° have been folded and averaged
with data for negative angles.

Where angles of attack or sideslip could not be measured optically,
the calibrated deflections of the balance under load were applied to the
no-wind calibration of the angle mechanism so that the estimated angle
accuracy was within +0.15°

Base-pressure measurements were made and axial-force data were
corrected to correspond to a Lase pressure equal to free-stream static
pressure.
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The force and moment coefficients are believed to be correct within
the following limits:

Cp + » ¢ = =+ e e e e e e e e e e e e e e ... .. t0.0080
Co v v e o e e e e e e e e e e e e e e e e e e ... .. 10.0040
CH « « =+ o o e e e e e e e e e e e e e e e e e e e ... . 10.0020
g v e e e e e e e e e e e e e e e e e e e e e e .. .. #0.0015
Cp v+ = ¢ o e e e e e e e e e e e e e e e e e e . ... . *0.0040
CY « o o e e e e e e e e e e e e e e e e e e e e e e o ... 10.0095
Cp + « + & s e e e e e e e e e e e e e e e e e e .. .. . 0.00k0

RESULTS AND DISCUSSION

Force and Moment Data

The six .force and moment coefficients based on the body-axis system
plus the drag coefficient based on the wind axis are tabulated and
presented in tables I to IX for all model configurations. Because of the
large amount of data and because drag considerations appear of greatest
general interest, incremental drag coefficients (difference between the
drag coefficients for the body alone and those for a canopy-fuselage
combination) are the only force data discussed.

Figure 7 shows incremental drag coefficients plotted against sideslip
angle for all canopy-fuselage configurations at various Mach numbers and
angles of attack. Drags of the configurations with the three windshield
shapes varied from the lowest for the flat-windshield configurations to
the highest for the vee-windshield configurations except for the configu-
rations with the forward-located canopies at M = 2.01 where the differ-
ences were about the same as the estimated possible inaccuracies of the
data. For example, at M = 1.41 and a = 0.4° for the forward-located
canopy, the incremental drag coefficient for the flat-windshield canopy
was avout 75 percent of that for the vee-windshield canopy. For the large
canopies, the configurations with the forward-located canopies produced
less drag than those with the rearward-located canopies, regardless of
windshield shape. The effects of both windshield shape and canopy loca-
tion were less at M = 2.0l than at M = 1.41.

For the small canopies, the effects of location are not readily
apparent in figure 7 because of differences in fineness ratio and size.
In order to obtain an indication of the effects of position and fineness
ratio for the flat-windshield canopies, incremental drag coefficients for
zero angle of attack and sideslip were based on the maximum cross-sectional
areas of the canopies themselves and are given in the following table:
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Flat-windshield canopy Ap, at -
Size Location Fineness fmaxs |y _11 | M= 2.0t
ratio sq in.

Large Forward 6.91 2.59 0.360 0.436
Small Forward 10.04 1.49 237 .312
Large Rearward 7.06 2.46 .535 543
Small Rearward 12,06 1.0% .351 .381

It is apparent from this table that the forward location was also the
more favorable for the small canopies. Reference 3 which presents
transonic and supersonic drag comparisons of forward and rearward loca-
tions of a canopy on a finned test vehicle indicates that in the low
supersonic range a rearward canopy location produces less drag. This
is in contrast to the indications of the present investigation.

The M = 1.41 values from the preceding table have been plotted
for all the flat-windshield configurations in figure 8 which also shows
from reference 7 some M = 1.40 drag values for bodies of revolution
having various locations of maximum cross-sectional area and various
fineness ratios. It should be noted that the data from reference 7 are
concerned with drags of bodles alone; whereas, the present data relating
to canopies include mutual interference effects. Figure 8 seems to
indicate that interference effects for the forward-located canopies were
small compared to interference effects for the rearward location. Fig-
ure 8 also appears to show that the drag differential between the large
and small canopy configurations is principally a fineness-ratio effect.
The location of maximum cross-sectional area (K in fig. 8), which would
in most cases be closely related to windshield slope, would be governed
largely vy visibility requirements. It would appear that an efficient
canopy shape on a canopy-fuselage combination would require a low wind-
shield slope and a fineness ratio of 10 or more.

Pressure Data

All pressure coefficient data for each configuration are presented
in tables X to XVIII from which plots of pressure coefficient may wve
readily made along longitudinal meridians or radially about a particular
station. Plots of these coefficients along longitudinal meridians (see
tavles X, XI, XVII, and XVIII for description) are presented against
axial location for various angles of attack and sideslip and for Mach
numbers of 1.41 and 2.01 in figures 9 to 17.
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Figure 9, 10, 11, and 12 show the pressure-coefficient distribu-
tions for the large canopies at Mach numbers of 1.4]1 and 2.01 and indi-
cate that pressure distributions over the aft portions of the canopies
were generally not significantly influenced by windshield shape. Local
peak suctions were generally highest for the vee-windshield configura-
tions although the large flat-windshield configurations began to show
appreciable peaks as sideslip angle increased.

Figures 13 and 14 show pressure-coefficient distribution for the
small canopies and for the fuselage alone. These, in addition to fig-
ures 9 to 12, show that suction peaks in pressure-coefficient distribu-
tions at M = 2.01 are generally smaller than those at M = 1.41,
although the character of the remainder of these distribtuions at low
sideslip angles, especially for positive coefficients, remained much
the same. Figures 15, 16, and 17 show the effects of angle of attack on
pressure-coefficient distributions for a forward-located round-windshield
canopy, a rearward-located round-windshield canopy, and the fuselage
alone, respectively. The variation of pressure coefficients over this
range of angle of attack (-6.0O to 12.0°) appears to be systematic for
these configurations.

Force and Pressure Correlation

A comparison cof force and pressure-measurement results was made
where there existed identical conditions of pitch and sideslip near zero
angle of attack for voth force and pressure data. Measured fuselage-
alone axial-force data were diminished by the axial forces integrated
from the limited pressure data on the fuselage within the area which
would be covered by the canopies. The axial forces from pressures on
the canopies were added to these corrected fuselage axial forces so
that integrated configuration drags for the canopy-fuselage combinations
resulted. These integrated values are compared with drag coefficients
from force measurements in the following tatle:

Drag coefficient, Cp

Canopy configuration M=1.41 M= 2.01
Measured | Integrated | Measured | Integrated

Large forward flat 0.1695 0.1719 0.1900 0.1813
Large forward vee- .1879 .1883 1971 .1900
lLarge forward round L1781 _—— L1954 .1800
Large rearward flat .1927 A772 .2034 .1831
large rearward vee- .2178 .1893 .2160 .193%
Large rearward round .1982 .1802 .2087 ———
Small forward flat 1328 | b1 1475 Jdhok
Small rearward flat L1342 .1289 .1420 .1365
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The appreciable difference between measured and calculated forces for

most of the rearward-located canopies gives credence to the supposition

of larger fuselage interference effects for these rearward locations in
the previous discussion of force data. In the tabulation both force and
pressure-measurement results indicate that the flat-windshield canopy
configurations produced less drag than the vee-configurations. The

lower chord force for the flat-windshield canopy is associated with the
expansions around the edges of the windshield resulting in lower pres-
sures over the remaining two-thirds (approximately) of the canopy frontal
projection. This effect is seen in figures 18, 19, and 20 which show
pressure contours on half the frontal projections of the forward-located
large canopies, the rearward-located large canopies, and on the small
canopies, respectively. In contrast to those for the flat canopies, it

is indicated by the vee-canopy contours that the expansion arocund the
edges of the vee-windshield has little effect on forces in an axial direc-
tion. 1In reference 4 the drag increments for the flat-windshield canopies
of comparable windshield-profile slopes were higher than for the vee-
windshield canopies, in contrast to present results; however, the frontal-
areas of the flat windshields of reference U4 contributed nearly all of the
total canopy frontal-area so that expansions around the windshield edges
could not produce reductions in canopy drags.

CONCLUS IONS

Force and pressure measurements have been made on several canopy-
fuselage configurations which varied in windshield shape (flat, vee-, and
round), canopy location on the fuselage, and fineness ratio. All configu-
raticns were tested in pitch and sideslip at Mach numbers of 1.41 and 2.01

for values of Reynolds number based on fuselage major diameter of 1.T74 X lO(

and 1.44 x 106, respectively. The results of the tests on these configura-
tions indicate the following conclusions:

1. For canopies which varied only in windshield shape, drags were
lowest for the flat-windshield configuration and highest for the vee-
configuration. ’

2. For comparable canopies, the configurations with the forward can-

opy locations produced less drag than those with the rearward-lccated
canopies, regardless of windshield shape.
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5. Both the effect of windshield shape and of canopy location were
diminished with the increasing of Mach number from 1.41 to 2.01.

Langley Aeronautical Laboratory,
Naticnal Advisory Committee for Aeronautics,
Langley Field, Va., August 11, 1955.
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TABLE IV.- FORCE AND MOMENT COEFFICIENTS FOR CONFIGURATION WITH

FORWARD-LOCATED ROUND-WINDSHIELD CANOPY

M a,deg B,deg Cy Ce Cn C; c, Cy Cp

1.2 Ooly 0 =.0128 ,1782 -,005) L0001 =,0024 L0083 L1781
1.4 0.4 =L 0167 L1860 =,005h 40003 40737 .2316 L2016
1.1 O,y -8 =e0256 L1881 =006 «,2012 L1l 5206 L2572

1.1 6.5 0 02170 L1886 L0425 L0001 «¢D075  L,0031 L1921
ok 6.5 =L 02158 L1704 LOLL2 40025 L0666 L2860 .2132
Ll.la 65 =8 203 L1743 L0502 =004k L1262  ,6301  .2321
lohl 605 o 02195 01696 00,425 .0002 -00075 00010 0193h
1.l 0 0.3 oOlA0 1812 =,0052 =,0002 =,0113 «,0073 L1812

1l.la 369 0,3 00693 1768 L0187 L0001 -,0131 ~,0094 1802
1.l 640 0,3 01925 (1707  LJOLLI7 40006 =40152 «,0125 L1900
L.la 9.9 003 03286 L1655 L0627 L0010 =,0153 =,0405% L2151
1.la 12,9 03 05032 1Ll L0779 L0015 =,0136 =,0750 L2511

1.3 «3,0 0e3 =e1489 1850 «,0291 ~,0003 «.0089 =e0135 .1926
1.41 =549 03 =e2596 (1857 «,0533 «40002 =,0063 =,0125 L2129
lohl o 003 - 003 85 .1805 "oocsl -.000?. -.o]lu -.0156 .1806
2001 Ooh o -00’!399 01957 '002)49 -.0001 ‘000‘-31% -00038 0195}-‘
2.01 Oy =L «DUBE  J1958 =,0252 L0008 L0701 42071 42136
2,01 Cet =8 =a06857 L2059 =028  ,0028 L1322 L6021 L2872
2001 OQh 0 -002@7 01957 ‘002h9 '-0001 -.OOhlt ‘00038 0195’1
2,01 645 0 2531 L1766 012l «,000] =,0063 =,2132 20l
2,01 6.5 =L 02640 L1791 L0105 =,0041 L0603 43385 L2310
2,01 6.5 -8 «2U06 L1850 L0112 =,0060 L1107  L,7u59 3128
2,01 645 0 02593 1775 0125 =000l =,006l =,015l <2057
2,01 0 0.3 ®s0593 1952 =,0257 =40002 =, 0100 «0216 L1953

2,01 3.0 043 00781  (1B56 =005 40000 «=,0126 =,0317 L1896
2,01 6.0 0e3 02281 L1770 L0118 L0003 =,01h3 - =0l 2001
2,01 902 0¢3 U125 1706 L0216 0006 =o0lhl =,0672 233k
2,01 12,0 0.3 WBL0E 41625 0219 L0006 =e0110 =,1005 2926
2,01 =302 Oe3 201337 2055 =q0U75 =0001 =,0068 =01l 2154
2.01 -600 003 - 33)-13 02187 "00705 00001 "'00037 -00076 92525
2,01 0 0e3 «a0593 (1942 =40257 =,0002 =,0100 =,0229 1943
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TABLE VII.- FORCE AND MOMENT COEFFICIENTS FOR CONFIGURATION WITH

REARWARD-LOCATED ROUND-WINDSHIELD CANOPY

M a,deg PB,deg Cx C, C, c, C, Cy D

1.1 0.y 0o =e0179 <1983 =,0109 =,0001 =001l L0062 #1982
1.4 Ok -4 =e015 2048 =,0116 L0017 L0732 ,2433 2212
10’-&1 ooh -8 -.0359 020h3 "0011’4 00055 1397 05503 02787
lohl 00 h o "00153 [ ] 1973 -.0110 -00001 "00015 00062 01972

lou 6.5 0 02380 .1870 .0271 .le -.005'0 .0083 02127
1.2 6.5 -U 2418 L1896 L0271 =,0041 L0603 o3217 L2377
lohl 6.5 - 8 02277 01901 .0288 -.0057 o111l 069’46 03093
10’41 0 003 ‘00332 01975 -00102 "00003 -00105 "00177 01976

.l 3,0 Oe3 00870 41917 L0104 L0000 =,0015 =,0218 ,1961
lohl 6.0 003 021,&9 .1863 .0268 .0003 -.0116 -.0280 .2079
1.1 9.9 03 03633 L1810 L0385 40006 «,0111 =,038L ,2358
ld 12,9 0.3 oS577 1700 L0418 ,0009 =,0099

l.Ja =340 03 «e1509 41993 =,0319 «,0006 =,0092 «=,0156 L2070
lohl "600 003 bt 2635 02007 '00537 -UOCX)6 "00071 -001145 02272
1 * 0 003 ‘00332 01975 "00101 "00003 -00105 -00177 01976

2,01 0.k 0 =0U69 42090 =,0334 =,0004 =,0040 =,0039 ,2087
2001 Ooh - h -.0&69 02103 "'0357 <0021 00635 02898 02297
2.01 ooh - 8 -00766 .21&8 -0037)4 0006).8 .llh2 .6669 .3051
2 .01 0 Y ,«l 0 -.0u06 ° 212 9 -.033h -.0005 -.00).11 -00063 .2126

2,01 645 0 0272l 1898 =,0069 =,0002 0132 =,0203 2194
2,01 6.5 L 02662 1896 =,0066 =,0024 L0LSS 3683 2437
2.01 6u5 - 8 .2301 01928 -00021 -.0019 00802 0807 7 03279
2.01 0 003 -.0596 .2076 -003‘*1 -.0005 -.0068 -.020’4 .2077

2.0 3.0 Oe3 08UT 41996 =,0183 =,0003 «,0079 =,0293 ,2039
2,01 640 Oe3 2415 188l «,0064 «,0002 =,0083 =,0420 ,2128
2001 900 003 .h078 .18&5 00015 -.0&1 -ow7h -00585 02h63
2,01 12,9 0e3 6055 L1830 L0072 «,0001 =,0045 =,0815 3053
2,01 =340 Oe3 -el977 e21hli =,0523 =,0004 =,0051 =.01l1 02245
2,01 =640 0e3 wo3UB3 42258 =40719 =e0003 «,0031 =.0089 2610
2,01 0 0e3 «00565  o20U47 =,0340 =,0004 =,0068 «,020k4 L2048
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TABLE X.- PRESSURE CCRFFICIENTS POR FUSELAGE ALONE

(a) M=l4}
T T
‘ N W10 4200 L2W0 L3 60 W00 GO JUB0 p520 560 L600 L6W0 680 L720 L7600 L800 LBWO L8800 920 .90
el b
a=04°,8=0°
] «223 JATL bl 089,058 028  LOLh  .00] «,02) =036 =08k w08l =000 =080 =070 ~.057 «Oh8 =039 =030 =02
30 D212 G166 133 076 058 J025 (008 w003 =030 =052 =055 =070 =08k =072 =059 w052 ~O0hY =Gh7 =03k =02k
a=04° ;33'40
[} W209 1SS 128 016 (OU2  JOLl G080 =yL3 =U36 =035 =075 mI00 =OFF 02 =00 S OT9 ~68 —u04d oG it
» 223 G187 4162 L107 086 LOSL 030 (015 =400l =039 «OUT =063 =083 ~O71 =865 =063 =061 =061 =~0b8 =036
-3 6T 19 082  L02h 008 =02k =03k =Obk =070 =088 =09l =097 =106 ~OFL =076 ~005 =060 =053 ~OUS =035
©
a=04°; B:-8
. AJT W17 099 0L2. 00k 2,000 =QU) =056 =08l =097 =122 = liB =156 =o160 =lk9 =138 =126 =115 =M05 =1
0 W15 95 LAT2 W23 L1083 (O O (022 =006 =036 =050 =070 <092 =009 =088 <093 =097 =099 ~000 ~OT5
=30 J07 (0SB JOlh =036 =052 =08l =09% =09 =122 =137 =139 =139 =lhh =122 =100 =087 =077 =069 =058 =95
- o °
=65 ;B’o
° 129 089 LOTL 026 ,000 =019 =028 «,035 =05k =06k =.081 =093 =085 =080 =060 <O =037 =00 =019 <0l
» 29 088 076 4026 0Ll =01 =025 =,038 =.058 =072 =077 =090 =096 =,081 =.069 =05% =051 =0kl =030 w012
o
a=65°; B=-4
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» 128,092 079 03L 018 <00l =029 =0lS =086 «085 w096 =113 =127 =10 =112 =108 =101 ~O91 =869 =863
-3 W01 4062  (OUS =301 0Ll =031 =,0k2 =,0kY =068 =075 =000 =086 =088 =071 =057 =045 =038 =032 =020 =01
)
a=6.5° H B'-B
° 072 4026 017 =031 «,06k =087 =098 =,003 =123 <133 . =151 =267 =160 =152 =125 =105 =087 =072 =061 =05l
¥ J12 088 LOT7T 4030 (016 =018 =038 =061 =082 =109 ~=a127 aclhli =168 w170 =lT0 =15 =IT5 =olbh =elh? =128’
- OLZ 013 =008 =uOUS w051 =00 =u076 =078 =:093 =096 =099 =099 =095 ~082 =069 =062 =059 =060 =05k =05k
a -—6.0°; B'0.3°
° 320 .269  .235 W70 13T J097 079  J066 036 Ok ~018 —,0U5 =051 =,059 =05k =050 =0kl =03 =020 =015
» W01 J2uh J195  W125  L103  L061 037 025 013 =039 =049 =063 =082 w077 =069 =060l =056 =056 =08 Ok
a=-30°;8=03°
] 0266 .2l 186,127 096 .057  ,OMl  ,032 4005 0Lk =.0US «.068 =OTL =076 =068 =058 =0L7 =038 =826 =020
0 <281 198 (188 096  .OT6  .039 020 007 =025 =OU? =056 «,070 =086 =079 =068 @055 =050 =08 =039 =0%
a=30°;8=03°
] l.ns 130,108  0& 031 004 =007 =00k ~.033 =0k =063 -, 084 =081 -.080 =08l =0U8 =039 =030 =020 =015
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TABLE X.- PRESSURE COEFFICIENTS FOR FUSELAGE ALONE - Concluded

(o) M=l4l
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30 SLi5 L103  L099  JOS8  JOLS 015 006 =012 w026 =050 =08k =078 =097 =10k =111 =120 =127 <134 =039 <13
-30 o050 4025 006 =020 =29 = Chl «yCUB =4052 @059 weC65 @067 w.069 =eCTL =i066 =058 =056 =u056 =060 =062 =065
a=—-60° ; 8=03°
L] @327 W273 L2599 J19B G169 W13T W11k L2100 LOTL  L052 L0355 4008 =uCl0 =sClY =301k w015 =013 =010 =008 =00S
30 0299 4255 4215 LA5L WA W095  LO77  L059  W03L 009 =u006 =018 =03} =.032 =03 =033 =031 =030 =02 =02
a=-30°;8-03°
. o27C .220  ,210 W15k J12h 4099  JOB2Z  L068 LOLS 4026 00U =0l =u025 =i033 =027 =e026 =023 =022 =015 =010
2 W25 L2213 L180 125  JIOh  JO76 4059 LOUS  ,023 =002 =u012 w022 =03k 035 =,03h =033 =C3L =,031 =025 =023
a=3.0° ; B=03°
| ——
o JAL L126 L1016 072 L0851 032 L020 009 =009 =020 =035 =4050 =uC55 =055 ~0UB =05 =035 =u030 =i022 =017
30 W54 G126 J10h G066 W0S1 G029 017 J00L =,Cll =e028 =C3h «eOL =e055 w4053 ~0U8 =e039 =035 =033 =026 =s021
a=6.0°; B=03°
0 20 087 079 O3 W025  ,006 weCO3 =00 =424 =e033 woll6 =s057 =,C57 =,056 ~,0l6 =.CU0 =o033 =4026 =019 =016
30 W1 (091 07k WOU3 4030 (010 400k =iCl3 =,023 =CIT w0U2 =052 =062 =058 =051 =,0L5 «,0l0 =036 =030 =023
- ] - el
0-9.0 “8-03
o OBF ,057  LO51 021 00k =Cll w09 =4023 =03 =eOUD =.D5) =o059 =058 056 =,0U6 =039 w031 w026 =020 =017
3 083,062 LOhY  W021  WOL0 =,009 <.CLT «,026 =,036 =CLY =05k =,063 =070 ~,066 =,057 =050 =eCL6 =sOLl =035 =028
a=120° H B =0.3°
L] $062 4036 G031 2006 =008 =¢022 «,026 @,027 =,038 woCh?2 =4052 me060 =057 =056 =s0US =2038 =032 «4026 =019 =016
30 059 JOU2 022 006 =00L =022 =iC28 agC3E =p0LT =eCST =eC83 =e0T0 ~,C79 =072 =064 =059 =053 =.051 =06 =0uS
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TABIE XI.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED FLAT-WINDSHIELD CANOPY

{a) M=14l
x/q [s000 001 J00k L006 L0017 OB W02 LA6h  L206 L238 20 L2600 WML 356 WD 600 828 o988
?,deg
a=04°;B=0°
Pole 497 o25h  Jb9 o156 «104 «039 =092 -025  L0bs
574 497 obsh 216 a7 =039
s =001 =059 092
30 +801 o565  WW32 G313 «100 ~159 =122
15 oSUT 207 0176 027 =121 =172 ~4183 =025
10 «50%
7 o33
3 556 2l Ul o160 =188 ~u1ST =102 4002
[ +820 #6335 220 =180 .09 06
a=04° ,8=-4°
Pola 632 I61 240 J2u6 163 023 =,039 10y ,022
578 +632 570 S0 272 023
s 4017 $017 -.039
30 «8L4 U3 4563 k22 o151 =089 =.072
15 616 19 L322 «138 =059 =126 =-,155 .10k
10 568
7 ol
3 SN .276 020 =48 =205 «.204 =168 =,032
o 818 #626 W23 =200 =156 022
-3 531 #2312 087 =152 =236 «e152 <,1M8 ~4023
-7 +250
=10 S
-15 Jsh L1510 023 “ell3 =207 =226 215 002
=3¢ <782 A76 0257 ,186 =005 5220 =161
u5 2008 =232 «e135
=1 305 321 J107 4073 =4095
—Pele «305 #1565  L063  JOTh .030 ~095 =135 =002 ,017
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TABLE XI.- PRESSURE COEFF ICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED FLAT-WINDSHIELD CANGPY - Cuntinued

(o) M=14

3| +000 4001 00k L006  LOLT  WGud  LU¥D edOi WllS W33 LZu0 L2000 LJ11 (336 W0 (600 L328 L9688

a ;;)‘4" B =—8; 7

ol o738 ob66 3B G305 «270 D93 .02 =251 =020
st .18 6T Jas 4385 993
14 =028 #099 2l
%0 815 o6 662 .57 281 1L =006
15 656 (532 LD 236 =003 -,07h =12 ~25
%) &9
7 50
3 575 .25 OTL =l =282 =310 =343 -,088
0 827 607 234 228 =354 «4020
e 512 .20 =095 =157 =330 =315 -.296 =10k
- an
<10 365
-5 352 =023 09 -2 =313~k =253 037
- 780 M8 -l 056 ! ~o115 269 =19
&5 923 =19k =17
=518 $057 o150 «202  -018 ~li?
~Pole 057 059 =013 4003 ~935 ~27 =67 037 =02
a=65°;8=0°
P.LL 166 2 anm a0 108 08 w03k w122 =05 k007 |
7% 66 a7 Ja99 4168 ~03k
s R 170 -0l -a122
E 683 Jb6 368 26 084 15 =l
15 L4320 2212 k2 W003 =161 =213 =206 =053
1 #3270
7 200
3 W05 3 127 =227 -.236 =168 =,092
o 69U 493 2107 -213 -.088 —s0S2 007

a<65°,8=-4°

Pule +570 S 233 W23 W77 W2h 022 -0Th =120 003
574 570 512 4285 L2589 022
1t 857 #251 £027 -7l
30 «687 oS3h W4T L3588 «158 =099 =10k
15 A 326 L2600 92 =137 w179 =201 120
b1 227
1 J2
3 <420 «162 D76 #4223 =277 =236 =138
o +6%0 188 25 =273 =116 =036 003
- 383 2103 wATL =293 =269 =a212 =119
~7 o2
<0 «297
-5 L3 085 -,005 =ol13 =y216 =242 =,211 =026
-3¢ 668 a9 L2285 a5 +006 ~21 =172
<45 <619 090 =202 -0159
<14 o313 »313 22 088 ~,083
-PoLe 2303 76 077 088 WOL2 000 =083 =159 ~4026 =4011
a=65°;8=-8° ]
Pule 636 L2002 a2 W38 W17 L085 =017 =209 =.0k6
574 #636 SR 2373 .35L +085
LS 656 #336 «098 =017
2 680 o579 555 L 237 =033 =252
15 518 b0 L355 59 =360 L0 =159 =209
10 50
ki 369
3 427 2179 =027 =202 =320 =408 =u257
o #6956 58 220 303 2232 =435 =,0hb
-1 «367 +091 =0180 =369 U39 =e3lh =212
-1 <083
-0 «233
-13 #7239 =066 =ulil 22 =285 =282 =237 =256
-0 555 «320 =089 038 =277 =256 =,152
-u5 589 o1 =153 -9
574 o125 £195 025 005 =127
—Pole a125 #088 L0155 026 Ut w049 =127 =191 -356 =0T
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TABLE XI.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-IOCATED FLAT-WINDSHIELD CANOPY - Continued

(b) M=20t
x/y | 000 001 L00L L,006 037 LOLS L092 .16k W206 L2386 L0 260 (301 (356 W40 W600 JB28  .568
Foceg o
a=04°;8-0°
Pols 1380 .221 o2 115 093,039,002 -012  L0uS
ST #350 A9 W211 157 <039
us 27T #1686 #022 2002
B 278 W25 a5 5% 123 =025 =047
15 o565 W30 4233 o116 =007 -,051 =075 =012
10 Shly
7 =138
3 603 4365 Q16 =056 =081 =065 =,065 015
0 +508 657 «349 =456 =061 015  LOUS
a=04°, B=-4°
Pole o450 o319 216 <165 J156 097  LO51 =096 4021
F143 40 512 W306  ,2UB 097
I o725 +253 £087 4051
30 .852 «680  L5h9 Lo 218 J022  ,002
15 #6363 L33 €200 JOU9 ~,003 =,0L8 -:096
10 »59
7 Bt
3 «609 «362 ellily =026 =084 =08k =101 ~,027
[ «£91 652 o3k =075 0099 =0l 4021
-3 o591 o347 «095 =O09U =llli =090 =409 =2010
-7 379
«10 %0
-15 485 255 L135 2023 =073 =109 -.115 L9
-30 o874 STk 73 228 038 =086 ~,09
<45 o778 #081 =032 -0kl
ST «237 533 Q18 075 =010
~PolLe 237 <129 07k «051 4033 =010 =,0ll 019,012
a=04°; B--8°
Pl 579 o420 299 W26 W226 A58 101 =5122 =4076
ST} 519 580 399 a3 A58
s 652 347 153 101
30 +784 6 LEUT L537 +306 075 051
15 696 519 W30 $285 409  LOUO =017 =122
10 629
7 539
3 612 39 167 L001 =080 =4139 =u194 =09
] 864 658 k2 069 =e195 =409k =,076
=3 +586 30 $087 =107 =0173 =o160 =179 =115
-7 «350
-0 A55
s 8 =935 0% =018 =121 =358 =158 -0
=30 869 o562 =037 L152 ~495% =139 =137
45 o770 =002 =085 «4285
-5Th 078 189 028,000 =053
~PulLe #078 oOU7 «01L 003 =016 =,053 =4085 =00 =g055
a=6.5°; B=0°
Pele 337 o2l W3 2108 L081 .022 =027 ~0b§  =,022
513 4337 k2 W66 WS 022
us «61L 152 01k =027
30 «687 A9 3l 262 $102 =050 =,06l
1% Ji2k o 200 a5 4059 =050 =087 =11k =03
10 «398
7 305
3 35 .232 2025 =121 =138 4,105 w076 =02
¢ «697 whB7 $215 =126 <071 =,023 =4022
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TABLE XI.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED FLAT-WINDSHIELD CANOPY - Concluded

(b) M=20
x/1 [000 001  L004 L006 LO17 WOhS 092  G16h L2156 L.238  L2U0  ,260 G311 L356 LU0 L600 828 988
#,ceg
a=6.5°; B=-4"

PoLs 120 297 1% 168 L1368 L0858  L011 =16l =060
ST% «420 o107 o262 W27 +068

8 o562 #22} «069 +OL1

30 655 £528 0 L350 #170 =008  =,029

15 JUB5 o322 G2U7 0137 =011 =054 =,09 =16l

10 ol39

7 357

3 <438 o2kh OUS =096 =oli5 w153 =.131 =273

[ 681 o479 21 «s137 108 =105 =060
«3 oli2h .213 W00L =158 =p167 @130 =101 =083

-7 .2l

-10 0339

-15 346 155 4058 <027 =111 =137 =,133 =020

=30 +686 b0 L151 L164 022 =099 =,106

=hs +618 #073 =039 -4068

-57% 220 +250 02,067 =502k

~PoLe o221 o134 071 O3 4025 =02k =4068 =020 =,091

a=65°,8--8°

Pele «500 «386 #278 W28 L210  L135  L066 =163 =076
574 500 46l W351 4305 135

u3 o499 2314 o139 #066

30 «583 W550  L522 Ll «254 #O5h 4026

15 0536  JM05 338 216 034 =018 =059 =163

10 o6k

7 o394

3 oli50 +263 0077 =e062 =¢133 =190 =,202 =113

0 #5662 ol9L »21h =125 =e195 =109 =076
-3 o9 209 01 =o168 =221 «,207 =198 =158

-7 2210

<12 297

<13 0300 =4097 =,052 =082 =4163 =4186 =,160 D60

«0 666 M22 ,06L  L083 =054 =138 =134

-5 +570 <004 «s083 =100

-7% OTL £247 W027 L0068 =063
~PsLs 0T £057 2017 =e00l =4022 2,063 =,100 «060 =083
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TABLE XII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED VEE-WINDSHIELD CANOPY
(@) M=14l
x/y | «0C8  LObl 4076  J12L W10 W16k 4212 J2LL G260 4295 o311 W32h  W3U5 4356 GLhO L600 o828 .988
Foceg .
a=04°; B=0°
PeLo W63 LuOk 4380 G390 G376 L367  L217 181 +061 2038 =073 =.012 =s0L3 069
573 #2367 «038
51 JLog 228
L8 #250
us 350 o173 =C71 =073
la «258
3 231
30 360 368 a2k -,262 @266 =,227 =012
15 ook ol Wu2s 26 318 0195 =e3Ub 24295 =064 =oCl3
9 +299
3 W63 JuS6  WhiS0 o493 olTL 186 J1L =06l =a186 =165 =e022 069
1 513
° =0155 =4020
a=04°,8=-4"
Pele oSUE  JL30  JUBT  LUSO  GU69  WUS3 4303 «258 #133 €105 =014 4303 -149 O3
573 o453 «105
8 O NPT
] o349
Ls 490 o289 .282 06 -0lh
K 2356
3it =130
30 87 Ul W67 =226 150 =161 ,003
15 b0 2527 519 o9l 37U =17k =329 =.206 =,050 =149
9 36
3 oSUB 526 W527 o575 488 085 ,028 =e093 =200 =210 =260 ,L0l3
1 «559
o «s2l0 =,050
-1 «353
-3 o345 4351 W3k 383 o383 4205 .21 =076 =4199 =.2US =40k3 4033
- 3
=135 #307 #338 324 #3045 256 =e226 =366 =335 =408l =001
=30 «271 #282 070 =316 =e367 =288 =03k
=30 =313
-2 158
45 +26 «08L 4066 =150 =130
-8 o1h3
~£1 o276 o123
-1 254 4926
~Pole W3B3 307 L2TL L26h 4252 W25k .126 095 =009 026 =,130 =33 =001  ,033
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TABLE XII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED VEE-WINDSHEIELD CANOPY - Continued

{a) M=i4l
x/p (4008  SOLL  W076  L12h  L1L0 W16 4202 L2uh L260 4295 G311 W32 L3U5  W356 L0 L600 .628 9688
#,deg
Q=O.4° H ﬁ_=-8°
PuLe 606  J5B2 o588 o582 J566 o538 L391 2243 209 D178 050 G012 =205 =uCl2
574 538 o178
51 o583 Lh25
LB olih6
s «582 07 L350 088 050
L o463
3L =4C19
10 588 528 0210 =123 =050 «,090 .02
15 582 +617 596 +560 16 =)S2 =210 =195 =eCl0 =e205
9 77
3 o606 579 .567 612 LSl =,083 =2k =172 =231 =271 =o113 =012
1 #S54
o =316 =106
1 $015
=2 A77 207 2006 -sC0L 229,093 L0l3 “e135 =236 =348 =13k
-9 224
<15 197 230 $210 257 164 =252 =380 363 =.129 =Ci3
«30 #158 «195 006 «a256 =132 =348 =052
«3h =359
Ay $065
=I5 #1146 =020 =,036 -e227 ~167
he #036
51 255,015
7% «130 =088
~Pale o177 W197 G158 G1k6 L135  L130  L033 #013 =075 =s088 =187 =.052 =0L3
a=65°,8=0°
Pele G341 G316 W16 L3330 328 G329 212 o176 068 0LO =069 =031 =.070
5713 0329 #0b0
51 W36k 4229
L8 #2043
W3 333 202 191 -0l =069
Ay 239
bXY 153
30 316 $316 $062  =,255 o195 =,196 =.081
15 316 .362 o345 an 217 =358 =27k =416 =070
9 »213
3 ML 38B 339 L362 375 347 LO7h ,007 130 =247 =113 =,0bk
1 +385
[} =11l =y0l2
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TABLE XII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED VEE-WINDSHIELD CANOPY - Continued
(a) M=1.41
x/y [ o008 WOLL  J076  L12h  JAWD W16k W212  J2Wh G260 4295 WILL L32h  J3WS  .356 LLUO 600 o828 988
§,deg
a=6.5°;B=—4°
Pele L6 L399 W06 W12 Llae W05 L2968 2Ll «128 4099 =019 =ell3 ~167
57} o405 2099
51 ol .315
u8 330
us Jaz $295 o274 031 «/019
Ihy «330
3h =061
k] <06 »388 #105  =0162 =107 =12 -1l
15 399 k3 o401 313 =202 =u354 =266 -,122 =167
9 o261
3 Jas k2L W05 428 «li50 o35h  ~Oh6 =087 @170 =268 =e2u2 =005
1 o1
° =178 994
-l 266
-3 2223 W26 W23k L2589 $277 227 077 019 =147 =262 =141 =4095
-5 ol7%
T 22 «269 27 210 w250 =389 w355 =,089 =0W3
30 211 +240 017 =322 =29 «,252 =,08k
-3l =253
EAS 2150
48 .238 W1l 201 113 119
48 #1258
51 «283 i3
57 o249 N6
=Pole 0223 4221 L2101 L2388 L2W0  L249  L1k6 o <006 016 =119 =,084 -.0k3
a=65° ;8=-8°
Fule Sh63 k87 kS5 k95 Lh9S 91 .28h 32 19k 62,03k =119 -.265
o L9 262
5 2519 Jhok
48 BAL)
15 hiss 2% 262 2113 03k
L1 a6
34 .C32
30 .Lg5 -L66 WS4 =065 =01k =083 =.119
15 87 25 L7 2351 —186 =2l =.267 -.125 -,285
9 +291
3 L6 k63 438 k63 .79 2225 w054 -.218 ~283 =26 =266 137
1 .10
® =2l =157
- =026
-3 $063 =049 =216 ~.C65 -.052 0Ly -002 -7 “0200 =29k =254 =,247
-5 58
-15 218 180 205 158 —265 <06 -.292 =092 -,G90
-0 105 266 =243 =286 -.296 =091
-3k
<L <067
s 132 026 Wl -177 -.166
-8 LN
51 2182 L060
=74 64 ~073
“Pul. WC63 L118 LI05 132,129 L16L  .OT3 050 -.052 =073 =166 =091 =00
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TABLE XII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED VEE-WINDSHIELD CANOPY - Continued

(b) M=20l

x/l $008  JOWk 4076 W12k W10 L16L G202 W24l L2600 4295 W3LL G324 L3U5 356 LUl L600 o828 .988

#,d0g
@=04°,B=0°
P.L. 0398 o379 W3Ub 3127 4297 W90 163 77 2065 018 =,028 =049 063
57% #297 #065
51 o335 G201
48 $227
43 o325 167 =00} #0138
(L o253
34 =056
30 o3Uk o354 «217 =257 115 =105 =,028
15 379 399 37 418 #395 050 2,072 =162 =4020 =40k9
9 380
3 o398 WJu31 L439 WUSS ohb9 66 226,163 oOU8 =015 «o115 o001 L063
1 oh92
) «113 4006
a=04°;B=-4

P.L, o507 Ju7h WbhS W13 L397  L281 «2U3 o149 o133 072 =021 =079 .03k
573 0397 o133
51 Ju39 3%
48 327
45 o2k 238 +068 2072
Al o345
I #00L
30 ohilis ol «277 =023 =0LT =.0h6 =021
15 o7k 492 «h63 #4590 o160 081 «,050 =41lL5 =e005 =079
9 oll?
3 507 o503 o503 W52k 510 W94 G152 ,103 2003 «e0h2 =.096 =078  O3L
1 oShb
] =103 =047
=1 «325
-2 W271 G328 L3hh G361 375 397 4235 L170 $O34 =e02h «.130 =,036 =.022
- «310
-5 »279 +283 ~286 0332 0322 $009 24107 =158 =.100 009
«30 #2465 o268 o159 =4095 =17 =173 =s025
3L =098
-d «168
-5 $217  J068 =075 =039
~h8 «137
51 0225 L2108
57 19k «001
~Fal, 271,279 W2hE W20T W19k G102 £085 «£10 D001 =039 =,025 o009 =022
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TABLE XII.- PRESSURE COEFFICIENTS FOR

L o (1 24 9909 006 O00e OO
* O L ] [ N 4 [ ] L4 [ 4
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CONFIGURATION WITH FORWARE-LOCATED VEE-WINDSHIELD CANOPY - Continued
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(b) M=20I

2/ | $008  L0u 076 a2 WO W16k 212 2hh 260 k295 G311 o32h W34S 0356 .4lO  .600 828 o988

#ydeg
a=04°, B=-8°
PeLs «590  W577 o554 512 W98 o377 0333 «229 0207 o136 4023 =,CB9 =4050
57 kot »207
SL o553 Jl07
18 oli33
Lg 527 34 J1L8 136
i llis
3k «089
30 o554 531 342 J02L W036 4023 023
15 o577 581 o5k «567 533 o119 =4023 =¢127 =,005 =4089
9 «507
3 o590 566 #552 4561 599 o513 051 =,006 =079 =108 =116 =142 =,050
1 »572
o 13l =121
<€ 077
-3 o159 4210 LU0 .256 #220 o166 4158 411k =001 @062 =139 =123 =,049
-9 248
-15 o192 +220 .20k o242 o246 =027 =132 =146 =4185 =0U6
-30 168 o182 #105 <4117 =202 =,211 «,054
<3k =132
- ) 2095
45 121 =018 =132 ~s08L
=L8 $051
51 26,022
=74 4099 «e053
-Po1, o159 o192 4168 2108 099 L026 016 =0l6 =053 =e08k =405k «,0u6 =,0L9
a=6.5° ; B=0

Pule 277 281,267 265 4270 L1194 165 079 - (055 =007 ~.081 =082 o015
57% «270 355
51 301,202
L8 o219
hs 0268 4169 #007 =207
a o224
34 4050
30 4267 «291 o157 =,082 099 =,086 =,081
15 .281 +309 «290 319 +296 o004 =4109 =185 =,051 =,062
9 «280
3 o277 #3135 w319 o334 343 «333 W10 L0357 =02l =¢D71 =126 =,033 o015
1 #35h
0 =0129 =027
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TABLE XII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED VEE-WINDSHIELD CANOPY - Concluded
(b) M=20I
x/y | J00B  WObls 4076 W12k G1L0 W16k G202 L2 260 G295 W31 o324 345 .356  JLWO 600 L8286  .988
Fodeg ™
a=65°,8=-4°
PoLe o367 W26 G357 QU9 4353 #4270 o234 o1bk e116  JOU3  =oOll =413k =a007
57% 353 o116
51 2391 4288
L8 «3C5
LS 2352 J2u8 o072 #O0l3
AN «305
2h 021
30 $357 365 «207 =040 =035 =039 =40lk
15 #3686 390 #365 «380 35k 6033 @087 4175 =a077 =ed3h
9 o338
3 367 W380 4376 W390 JliC2 o357 4032 =006 =010k =g100 =e115 =078 =007
1 #359
0 e128 =076
-l «208
- OA7h 4222 J23L 4254 +256 W64 L12h 4076 =029 =077 =sdili =063 =081
) «226
=28 o193 «223 «216 249 #237 =eC26 «,128 =.196 ~.060 =022
30 »180 »218 «107  «4d12 ~152 =130 =,089
Al -103
-h «150
U5 #1E7 L0k weQll -0l
=48 W2
51 o219 Wd26
7% o152 +008
=Pele oQ7h 293 L1680 W167  L192  L129 #107 «031 o008  =gOlk  =eC89 =4022 =081
a=65°,8=-8°
PeLe L 65 L& 128 L35 358 313 s T.180 4200 003 =15k ~.C91 |
513 o435 #1680
51 W77 W382 ~
B «398
L5 437 W345 o1kS #1600
AN *396
3k #1035
30 Jli60 50 270 031 037 J019  L003
15 1165 477 s W52 o9 o069 =061 =132 =083 =15k
9 $391
3 W36 L6 k2 WM39 hu2 0260 =055 =073 L3 =od7h =e163 =138 =oC9L
1 oL16
[\] =Sk =173
2 ~s31)
-3 D57 023 NNl W06 o007 Ou6  $N32 005 =089 =152 157 w21: =10k
-5 7
a3 201 #1140 127 o159 «170 052 w155 =207 =112 =064
=10 «283 136 #9355 =138 =202 =181 ~085
=2y =147
IRy 72
<5 «293 916 102 ~.087
-8 #059
<3 o125 40iS5
578 <4107 -0
~B,1, o057 W101 GOFF 098 4107 060 «Obly =426 =0UT =087 =4005 =064 wa10L
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TABIE XIII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED ROUND-WINDSHIELD CANOFY
(a) M=14l
xfy 1,002 036 088 .12k .60 L212 .260 WU L3560 L600  .828  L988
¥deg
a=04°;8=-4
PoLe 28 G512 WB27 366 331 L275 L131 W059 030 =050 =02 =gllb 4025
51% 1 JS1 4026 4030
"1 27 $332 4255 (AT =00 =u06L =050
30 o512 JUBO  JUSK 370 W35U  J1B6 =028 0119 =066 =023
15 L o576 JSu6  WH9T k26 1228 056 =oLUB =0167 =053 =6
2 61 S48 1220 =.206 193 =211 =162 -.060  L025
o o728 o602 #5717 189 =217 =180  =a047 026
-3 569 0369 J126 =adSk =e2bl =222 =157 =050 4003
-15 o2 W37 G310 L257  L180  L026 =200 =053 ~o2W0 =4061 =031
=30 $2i3  W227 L0 WL w004 =167 =it =487 =030
S «198 $120 G103 =017 =152 =.199 -.152
7% J131 =008 =106 =,095
~Pele 0683 W2U3 G198 L1W8 131 089 015 =071 =095 =152 =030 =031 4003
ﬂ=0.4°;ﬁ='8°
Pale W21 L6299 W50 WMTL W32 W3Th 178 G130 W01 G007 L00L =,229 =038
st 32 W21 099 a0
s o5l 3k 4391 4226 06 L028  ,007
30 629 W596 550 JUB3  JMh9 1269 07 -.0U8 =201 001
15 60 6L W19 o583 W513 W302 (007 =0d02 =124 =057 =229
3 602 W51 4222 —l13 4,205 =273 -3l ~ 119 =,038
0 T 539 527 L8 =265 ~335 =il =017
-3 79 W20 OUS =220 =312 =326 =Ll =159 =y037
15 2297 2192 WAU6 G107 L033 =i101 =290 =320 =287 =u10L =,047
=39 o100 073 083 L2  L003 =089 =237 =303 =200 =042
&3 089 017 4008 =409 =216 =s257 <4190
574 037 =077 =159 =16
=PuLe W627 100 L089  JOUS G037 JOIO =0k =el2h aelhb =u190 =0h2 =047 =,037
a=65°; B=-4°
PoL. W603 LUl 389 359 371 .27 085 J059 .02k =088 =099 =176 =400
51 32 Q0L 030 W02
Ls 4369 0310 ,283 Lk =004 =.0L2 ~-,088
) AL LA26 397 330 JIIL 158 -39 =132 <4096 =999
15 499 W463 W39 0L L3S J16L -108 =e203 =u179 =-4203 =176
3 80 o375 G105 =o185 =4265 =p26L =y181 =089 =4005
o 603 57 35 071 —279 “dl6 =093 =405
-3 oi2l 0282 016 =219 =296 =u2UT =139 =129 =075
=15 W21 G273 W238 4200 13k =007 =225 =4277 =s228 =054 =.058
-30 2203 L1968 L188  L133 L1027  L00h -u266 =2U1 =186 ~071
<45 »181 Q128 L118 4000 =132 «e16) =173
-1 U 015 =090 =,088
Pole WS51 4203 G161 G165 WS G111 036 =402 =488 =173 =071 <058 =4075
a=65° B=-8°
Polo 579 WSL LL91 LUSE L0 360 L2082k 4083 ~uG37 ~.G7u =310 =.GhY
12} L0 £L£07  .095 O3
s .Is1 296 L2360 L206 WOAL 023 —uC37
30 oSl .525 +LB0 A6 W396 L0230 225 -,C7h -.Clh «G7h
15 WSEI 523 W95 LW6B A6 216 —uCE2 —.168 -.150 =.126 =210
3 JLl2 <262 096 =207 =.297 =262 =.39L =156 -,Ch7
o .79 386 376 025 ~o3Ul -120 -,201 -.0Lb
- 332 W18 -,06L -.289 <371 ~.25h -,235 -,29% =,C8L
-15 W202 L3125 L6096 L0l =003 -J21 =206 ~.325 =.261 =063 =.C58
=30 +C67 +C72 <07 O3 026 =076 =222 =,207 -.218 =055
L5 +080 +0l:3 #0368 =066 <1k =211 =.206
=73 066 -002 -,135 =133
-Fole W50L LCET 08B0 LT W0H6  uDH2 000 =08 =133 =.206 -,C55 =,CS6 -.c8l
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TABLE XIII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED ROUND-WINDSHIELD CANOPY - Continued

(@) M=14l
x/! W002  L036 L088 o124 L1600 L212  ,260 L311 o356 LU0 L,600 ,828 ,988

¥deg
a=—60°;8-0.3°

PeLe o830 JUSL  .329  L265 L217  J150  Ll6u ~=s030 =e0u3 =0073 033 -0X6 G079

5% $217 159 =078 =,0L3

us 329 217 o195 0Ll =119 =182 =073

30 W51 392,363 279 248 .09 =,101 =185 -.153 038

15 WUl WSTL 519 U6l 363 L1755 -.094 -.161 -.138 .,018 =,006

3 «762 o581 o301 ~4020 =,130 ~,135 =155 L009 079

0 .830 J786 #735 o324 o119 227 L017 4095
a=-30°,8=03°

Pole 75 DB W312 257 4217 4157 o163 w029 —.Oks -.09 .007 ~.031 .058

57% »217 W58 =066 =,0ldly

i1 o312 215 W193 OUS =107 -6l -.09%

30 W08 4366  W3U3 o265 J2h1 4086 =4106 =.189 «,1L3 007

15 o582 516 WATL WLk o328 L1hB =118 w085 =162 <004 =031

3 688 o513 4239 =070 =u172 =267 =.153 =011 4058

0 <TTh +708 $661 «257 -,162 =135 «,003 4070
a=0°;8:03°

PolLe W19 o375 4301 o253 W215 G165 167 =024 =043 =112 =021 =CL7  JOLk

578 219 16l =056 =40L3

1S +301 21k G192 L052 =4097 = AL7 =212

3¢ 375 W3k 325 .25k 234 W083 =009 e192 -k <021

15 2529 JW63 W32 381 .351 o125 =13 =205 =181 =021 =.0h7

3 «619 W52 G183 =010 =420h =190 =138 <02  JOLk

1} 79 «635 «592 +158 =197 =012 =018 ,057
a=30°;8=03°

PoLe o666  J3US  L289  L250  ,222  L173  L152 «.021 «,QUb =126 =.053 =06k 029

57% $222 o145 =,Ch9 =.Clk

us #2689 $212  ,192  ,056 «.088 =133 =,126

30 o3L5 0326 308 J2U0  ,225  LO77 =el12 welSh =¢1L7 =,053

15 W77 AT W3%2 W3US W272 W10k =351 =223 =058 =.CL3  ~.06L

3 «553 0393 o132 =01h9 =236 «e208 «,122 =035 L029

0 666 «569 +526 oLlth =226 =110 =,031  LOhb
a=60°;8=0%°

PeLe 2609 o319 4278 246 L2201  L17T  W1SL =0l =,0k6 -2 =,087 -.082 L013

574 0221 J1L8 =0l -,046

us .278 2208 167 057 =082 =121 -.1h2

30 @319 2307 4290 G224 .213  JO70 =116 =,157 =,156 =.087

15 W27 0370 350 L308  L2h1 W09 w069 .23 =0213 =062 =,082

3 487 2330 J082 <87 o262 =,223 «,108 -.0L9 .013

0 609 «502 sk 090 2260 =300 =043  L035
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TABLE XIII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED ROUND-WINDSHIELD CANCFY - Continued
(a) M=l4i
x/U [4002 036 L0838 W12k L160 L212 260 G311 356 JUMO  L600 J828  .988
#,deg
a=90°;8-03°
Pele o553 L2977  L267  L243  .220 181 156 =008 =s0US =151 =124 =098 =009
513 220 Q351 =036 =,0lS
ks #267 o208 o183 4057 =077 =olll =153
0 297 251 L27h J212 201 062 =116 =197 =165 -.124
15 $383 .329 W31S L273  L213 L0856 =85 =260 =222 -.080 -.098
3 oli2s @275 L0396 =217 —.2Bh - 230 2,000 082 =305
0 +553 438 392 o0l2 =283 =091 =054 4009
a=120°,8=03°
PuLe U96 4276 L25h 237 W216  L1T9  L159 =002 =043 =152 =16k «,106 =037
ST $216 15k 2,025 -.0l3
us «254 0199 178 057 =071 «,102 =152
30 276 o276 4256 LA9B  L192  W057 =yll7 =196 =170 =164
15 U5 294 L2800 L2B1 189 LOUO =alSh =270 =,229 =09k w.106
3 «367 0229 000 =20 =296 0230 =09 «077 ..037
0 k96 382 334 00k 257 =087 =068 «,011
(b) M=20I
a=04°,8:-4°
Fale SIS W66 4390 350 .305 237 JTh J00  .089 033  .020 020
513 ¢ +305 079 4,089
s «350 #302  L283  L1B6 L0686 L007 .933
30 466 JLbB W18 G360 L330  .232 085 =007 .027 L020
15 o603 o551 .528  Wh93  JA3L  #293 4063 =021 =039 003
3 +635 o555 o304 4038 =06l =400 w103 =057 L020
0 oT5 «632 «598 #2279 -072 =102 ~4036 0L
=3 Sl L2686 =4036 ~a125 =0l =192 ~li2 =060
25 OUT 263 L216  L185 4129 4032 =117 =157 =150 =136
=30 JU3 L083  JO79 050 039 =016 =107 =153 =.156 =405k
-5 +063 0032 024 =035 =slll =150 =.105
=573 #032 =088 =073
~PoLe o628 L3 4063 W056 o032 GO0k =023 =u06h =073 =105 =,084 =060
a=04°;8=-8°
Pole o709 o579 4502 Lh66  WJU19 338 L2601 176,158 090 L061 273
574 o9 o152 L158
bs +502 M08 383,273 L139 LO79  LO0%0
30 o579 o566 4528 LU6S  J439  .320  L155  L055 o104 L061
15 665 $636  W6lh J578  L52h G377 L1210 L023  L001  .028
3 «633 570 o322 $OL3 2,058 =411l 158 =a123 =,073
0 +709 576 »572 +26b =090 =181 =ll2 =061
-3 636 0555 o304 $037 =e063 =090 =102 =358 4020
«15 o605 4552 4530 WU9L  LU3S 4295 406} =.021 =038  L005
=30 W47 450 Jh20 W36k 4332 4234 JO8T =006 029 LO22
=48 3% o30U  o2Bl 4109 SUGT 4009 033
=574 +309 #0680  L091
~Pole oT2h AT o391 4352 4309 G238 L176 o103 L091 4033 .022 +020
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TABLE XIII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITE FORWARD-LOCATED ROUND-WINDSHIELD CANOPY - Continued
(b) M=2.0)
x/1 [4002 4036 008 Jl2h 160 G212 L2600 L1 L3556 W0 600 L8208 4988
#,deg
a=65°; B=-4°
PoLe o557 %6385  W3U0 o315 4298 4235 G177 096 G072 002 =033 =150 =033
57k 298 076 072
L5 340 W21 G261 G173 L0680 011 002
30 o385 L38L 357 L3056 G284 4193 J057 =027 0Lk =033
15 479 W3k W13 G361 332 (21h (009 «4D66 =4082 ~,J6L =150
3 69 0399 G18L =eOU3 =4122 =10 =,125 =078 =4033
o #557 +h55 <l3l #159 =129 =116 =428l =.056
-3 o425 0327 G115 «@p0B0 @l =10 =g12h =1l =115
=13 o328 256 4229  J20h G159 059 =096 ~ell2 =134 =054 =035
-0 W81 o162 L1365  JQ2h 4106 L0U3 =e059 =s117 =094 =07
i35 «148 o106 L1000  ,035 =052 =089 =083
574 2119 =034 =032
~PeLe WS17 o181 L1U8 G128 G119 086  LOUS =016 =u032 =083 =071 =035 =.115
a=65°,;8=-8°
Pele 530 JUT8  WLL2  Wh23 39T 4325 4255 L16h G136 050 (003 =ellB ~o068
573 397 A3 W36
us Jlli2 o379 3L G249 4126 075 L050
30 W78 GUBT  JuSU G395 375 4270 G116 024 LO7S  L003
15 W527  oS01  GUB2  Wbk9 U6 (279 G055 =4033 =.050 -0k =.lhB
3 olsSS L0S 4193 mgOU2 =e121 =77 =226 =,dk9 -.068
0 4530 13 02 2138 =154 212 =161 =086
-3 «378 270 W00 =112 =,180 =4196 =218 =410 =408L
<5 W234 4169 2129 G101 4056 =g023 = IhT =179 =4163 =068 =y0Lb
=30 o087 4052  L065 O3 4028 =,024 =e107 =154 =¢130 =,068
<45 4061 2035 4036 =019 =095 =4125 =112
573 «0kL9 =071 =069
=PeLe U0 4087 W06  JO5k  JOUY 4032 =003 =053 «e069 ~ell2 =406 =0l =408k
a=-60°,8-03°
Pul. 2900 LWLS L2321 L269  L219 J5L L1000 W00 LCh2  ,002  LOLS =,002  .O77
s73 .219 L0857 LOk2
Ls 2321 0231 L2LL J117 =u002  =lC67  L002
30 ALUS L2860 L2710 L3130 W276 L1770 W033 ~.CU8 -.C57  LOLS
15. W679  W587  WSWT L5123 W386  LOUT =030 =,C32 «,027 =,002
3 .508 689 4396 102 =020 ~.030 -,C55 L025  LO77
o 4900 811 .801 .Los 02 ~clh3 .30 .087
a=—30°,8-03°
Pele o80L o390 291 243 L203 L1LB  ,096 L0356 ,033 =009 ,020 =022 060
514 203 W010 033
ug «291 o210 L197  L108 L0001 =061 =,009
kY ¢390 W34 W335 .278  2hh L155  L025 =056 =056 ,0%20
15 W£00  L517  WUTT WUbE L379 L2U3 022 =,0l8 =055 016 =,022
3 o710 610 o337 L6 =a038 =4U55 =,067 L010 060
) 8oL 2723 +698 «351 =028 ~C57 01T 4069
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TABLE XIII.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH FORWARD-LOCATED ROUND-WINDSHIELD CANOPY - Concluded

(b) Mm=20I
x/y |+002  ,036 L088 L12h 160 .212 .260 WLl .356 LU0 .600 828 968
#ydeg
a=04°; 8=0°
Pele o715 o357  L281  L2LS  .207  J156 L1095  JOkh  L033 -,012 =004 SOl
574 «207 022,033
us #2681 0207 o154 J212 G005 «,0L7 =012
30 $357 4322 316 W260 4233 L1500 023 =05k =0kl -,00L
15 o536 G462 W31 W02 G345 W21k J007 =063 =071 012
3 o2 529 218 W25 =406 ~4082 =p086 =010 .0kl
o 7S 628 604 +285 =066 =079 =,005 40L9
a=3.0°, B-03°
Pole o628 L306  L2k7 213 L190  JLS 092 L0300 018 =033 =030 =045 026
5% «150 069 01,018
us o247 J185 175 W097 =003 =048 -,033
30 0306 0285 L2755 4225 G201 L005 (126 «4067 =046 =,030
15 W6l 2398 (368 UL 287  J169 4020 =08l =4087 =-.026 =,0k5
3 «536 WSO 4216 =010 =090 =092 =,088 «0LL 4026
0 «628 o546 o523 »226 =4085 -081 =011 L03k4
a=6.5°; B=0°
Pole 0555 o202 4235 o233 o201 o155 W10l 4035 Ol =eOU6 =406l =408 4009
573 «201 KOTING TN
us «239 0186 o175 4098 =e002 =,0L5 =06
30 0282 4273 4258 4212 L1922  L116 =e00k =076 =, OLT =06k
15 W12 W351 329 L300 L2U9  J139 =02 =105 =112 =057 =-,081
3 olS7 0373 J15h =056 =4128 =1l =4098 =s0LO «,009
o 555 <466 <l38 «158 o322 =095 =037 =000
a=90°; B=03°
Pole ML 243 L2001 L196  L187  LAUS J098 4030 006 =058 =,081 «,082 «,030
ST¢ 187 075 O 006
us 210 W71 G157 J08L =0l =,0h9 =,058
30 W2k L2400 ,226 183 L168 =019 4097 =4086 =.053 =.081
15 O3Sk 4296 277 L2501 L2207  o10h =06k =21 =,)27 =070 -,082
3 +3689 W11 G110 =082 -1l =028 =090 -,0b6 -,030
0 A9 00 377 o117 =l 089 =0l =,028
a=120°;, 8=03°
PuLe A3 218 198 L1901 L185 L1LB  ,102 o033 o006 =062 =097 =089 =.0LB
57% 165 078 J017 006
s #198 170 L152 o083 =008 =o0L3 =s062
0 o218 4226 4210 L170  ,158 =025 4088 =e089 =,05L =,097
15 308 L2600 L2l 215 L177 082 «.078 we133 «.137 «.090 =.089
3 «327 0255 o068 =010 «4159 =135 ~e08L4 «,062 =,048
[} oli31 339 o316 071 =157 =eCB5 =063 =.0b6
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TABLE XIV.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH REARWARD-LOCATED FLAT-WINDSHIELD CANOFY

(@) M=14]

x/)] =002 L006 4035 072 W37 W81 W206  J210 4228 W26k G306 o365 Wbl 606 LB62 .90
#yde;
a=04°; g=0°
Pole TR 2059 027 L0035 =082 =119 PV 8T |
b3 ] <059 L0l w90 =ll9
n} i3 W29 07 =065 2Ll =175 =0
13¢ oL
12 #704 21 222 003 ~213 198 -1l
9 o594
% 553
6 «525
H «233
3 «789 W519  Lu20 w25k welBS =177 =i228 =4261 =,128 =057 4067
° 611 «209 =205 226 215
a=04°; B=-4°
Pale o720 G556 «159 W1l 086 =016 =,058 =s1k9 053
3% §159  J19 =011 ~4058
224 2556 0O an J031 73 =e)38 =alk9
133 ¥59%
12 «726 o33 25 s 41h =158 ~s186 =154
9 W66k
7% W61k
& 512
s 293
3 #796 o530 L me135 melhfl =230 =¢261 =o24i7 =221 =080 L053
0 «599 +206 228 270 =200
-3 7 W501 4367 0356 =eST 24213 =4261 =4258 =,165 =o121 0L
= 296
-5 @364
7% b58
-9 o455
22 655 2083 =,016 -3 «s269 -233 =118
<224 0323
224 17 77 =076 =267 ~306 =el€) =ell12
-33% =036 =063 60 =177
~PiLe o W7 =036 CUE =069 =plil =e177 -12 0kl
a=04° .,ﬁf=-8°
Pele 0 652 265 299 J170  J053 0L ~130 00k
334 «265 4258 070 01
22 652 bk 292 127 103 =086 =130
14 583
12 o719 o3l 360 #208 110 =173 =238
9 #7106
% «650
6 «550
S 30
3 #789 0532 Ghl =Cl3  =old7 =262 =uIUS m2ld =4257 =plhk SO0k
5 «586 o202 -2l2 =406 19
-1 766 A7 4367 =375 =650 wah3 =e3Ul =4253 =272 =19 4005
-5 an
I3 ¥295
-73 358
-9 W27
2 607 02l we132 0220 312 =303 =167
3% oC29
224 2183 060 -156 -2 =356 =4205 ~.116
-33% =126 =163 =22k =s235
—Pule o265 183 ~126 =122 =1l =,201 ~.235 116 «005
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TABLE XIV.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH REARWARD-IOCATED FLAT-WINDSHIELD CANOPY - Continued
(a) M=14 '
X/ [=002 006 L035 072 L137 G181 206 G200 (228 26k 306 (365 bl J606 .B62 990
[
—
a=65°; B=0°
Pole 49T L3688 081 033 OO0 -07 120 18 104
333 J081  L060 973 =120
22% .388 260 053 =052 =228 =,211 =184
v oilb
12 560 07T 62 0% =026 =23 ~e208 =15k
9 #506
7% olh5
6 3%
s o131
3 633 0397 4293 W65 =303 =\2U9 =228 =e259 =,22h =p186 104
[ o986 o112 =270 =255 -122 =455
a=65° ',B=—4°
PaLe 59 olbE 269 2103 4082 =y019 =y066 =21l 056
»t 269 W8 =009 =068
224 488,360 160 029 176 w173 =l
13% 52k
12 570 392 268 G182 070 205 2k ~s266
9 «569
] 50k
6 388
s o150
3 53] W00 J28L .156 15T =206 =30k =g21T =285 =182 «056
o 486 10k 268 =306 -4186 =051
- 616 a7 W67 4158 0L =303 =26k =e28h =o268 =,1€8 £028
-5 093
4 2k
-1 353
- a7
22 S17 J03 4033 -.057 =138 296 ~209 )22
<133 o273
20} £280 kS 060 -1i3 «s287 =22 =~ .
=333 007 =,032 -0 =273
—~Pela #360 280 =007 =037 =058 =129 =173 -1l 028
a=65°,8=-8
Pole Sli2 o573 «263 W82 60 WOLT =010 -182 J015
»i o263 L2062 064 =,010
224 o573 W55 263 210 18 =127 =182
3% S9l
12 o5kb 9L 360 W28L i =0168 =235 =320
9 597
] 531
6 a3
H o234
3 62U % 4297 159 =11k =195 =339 =k2h ~l07 ~a178 2015
0 470 99 - =ali55 «s200 -0l
-3 «600 SI51 259 G155 woli2l =okl] <« kD =39k =9359 =4185 002
< #0689
-6 «178
-1¢ 4252
-5 o249
22 ] #1393 =0T =178 -o2l? =336 ~248 =131
3% 056
223 JA7T1 L0l =169 -227 =331 =216 =110
=333 =087 ~.118 197 -e219
~Pole Qa9 AN =087 =099 =119 =179 =219 110 =002
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TABIZ XIV.- PRESSURE COFFFICIENTS FOR CONFIGURATION WITH REARWARD-LOCATED FLAT-WINDSHIELD CANOFY - Continued

‘ (b) M=20i

T’/l 2202 L006  W035  J072  L137  L181 206 o210 o228 426k o306 J365  blh 4606 862 .990

#ydeg
a=04°, 8=0°

Pole 532 0L 050 058 OU3 4001 ~02) 083 =

3% 090 065 w015  =4023

223 01315 087 o11 110 =,085 =,083

133 60

» M5 255 182 4105 «u056 =118 =077

9 622

2] oSkl

6 el

5 2362

3 792 o569 o480 385 =0Tl =s360 =,083 =092 =112 =,087 =037 OS5k

0 «626 363 090 =4089 «s091 0l
a=04°;8=-4

PoLe €19 Wh97 «166 #123  LJ106 4053 L029 -,068 #019

3% o266 J1i6 OkT 029

224 L97 Ll 180 4088 «C59 =40U5  =4068

V4 569

12 527 W3h2 L2713 2185 4012 =01 =,103

9 686

% «623

6 +538

S «380

3 o783 ST3 W0 388 =008 =008 4095 =pl3l =136 =132 =077 019

0 630 350 =103 -132 232 ~001

-3 o778 WS5L Ju6Y 0377 =4056 =108 =409 =112 =ylil =13k =409 =,009

-5 «336

3 w15

-4 ol

] «556

a2 $237 W67 .09 023 =103 ~1i2 =080

-3¢ 315

224 . 0288 .23 002 4067 w16L =12 =077

2% 11 =018 =077 =072

~Pule $398 288 Koty =007 =021 =052 4072 077 o009
a=04°; g=-8"

PeLe 6T 585 263 206 J188  L126  ,0% -.026 -Clib

34 0263 J2U7 0125 L09

22% «585 4510 4288 o184 $007 G012 =026

1% +654

12 o623 JWh7  W379 $277 038 -059 =.093

9 o132

% 687

[ «587

s 27

3 «760 0586 J506  LW06 066 o030 =eCT3 =0 @188 =222 =gll§ =4Cbb

o «6Uls <39 =069 169 21l =066

-3 o751 W56 W50 L367 @0lCl w163 =167 =187 =202 =236 = lh9 =062

-5 o216

% 378

-4 W32

- S

-L? 236 G020 927 -y228 =139 =176 =133

134 #0236

=73 275 an ~981 ~138 —207 138 =297

13 =263 4103 =133 122

~Tule 222175 =063 w68 =s079 =el0h eal22 =097 082
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TABLE XIV.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH REARWARD-LOCATED FLAT-WINDSHIELD CAROPY - Concluded

(b) M=201
x/y| =202 006 L035 J072 J137 181 206 .20 228 W26k .306 365 Wbk o606 862  .950
[ N
a=65°; B =0°
Pole o1 332 “08% 2033 038 =008 =028 =113 OLL
1% 4089 .068 =013 =,028
223 332 L266 «073 2007 =10 =093 =115
134 +378
12 o336 290 226 #058 -089 -li2 4108
g +50k
% 429
5 o361
s o2lls
3 «605 W22 33 L259 @118 «lll =130 =130 =133 =077 =042 Obk
o 50 o245 -132 ~a125 =078 021
a=65°; 8=-4"
[ XN 500 L 254 W10 09k .037 LOWk .09 - . |
3 o154  J20 Ok 0l
224 a1 3k 0157 075 =057 =060 =090
134 66
12 426,268 210 2130 =053 =127 =152
9 #551
7% 49k
6 o105
H «268
3 598 oli26 4353 L265 @058 =067 =Ml =178 =173 =123 =096 =,0Ch
[} ] «234 18 =~170 =12k =006
-3 «588 ol06 325 G252 mlbli =15k =l =e152 =263 =4123 =yl =026
= =220
-5 an
=7 o347
-9 <39
a2 JE6 W099 4039 -023 =135 =k§ =4083
<33 o249
224 236 A7 =013 =065 «150 =131 =116
-33% 017 =4008 066 =073
—Pule a1 .236 +4017 =005 =s019 =eC55 =073 =116 =026
a=6.5°; 8=-8"
O Le o522 LU0 «225 o7l G160 098 069 =059 ~$319
33 225,218 W08 069
22} W40 k22 o2ul 53 =07 =017 =395%
134 «S27
12 U965 0353 L29h ¥203 013 =196 138
9 «565
KE] 535
: é 39
[ 3 300
3 «560 SOl L363  L276 =02 «0US =13l =192 235 =4207 =118 =019
2 493 226 129 231 ~e207 -027
-3 «557 W00 0315 L2uh = M7 2,203 =214 =207 =231 =u231 =lik =4032
% «20l
.
< «255
-1 W15
-2 o6
-12 =065 =,038 =,035 -3 =169 176 =10
34 «209
223 W36 4081 086 ~127 =187 =156 =4097
-33% Ol =,073 =195 =199
Pyl J260 136 =l =051 =062 -9 097 ~032
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TABLE XV.- PRESSURE COEFFICIENTS FOR CONFIGURATION WITH RLARW/RD-LOCATED VEE-WINDSHIELD CANOPY

(a) M-=14]

X/ [+010 4030 L083 L133 .76 W22k 251 0260 o269 4293 o300 G360 LW 600  L856  .992

#ydeg
a=04° H B=O°
PeLe D26 L3L7 .352  W318  L30L  L092 =401k =0b5 =411k a015 090
333 -.078 ~114
30 «304
29 024
273 o212
24 =085
223 #3138 o186 «.076 =e293 @330 =e2hb =¢013
12 0352 4393 Jh21l L2 €391 0209 @06l =ph25 «,266 =176
RS ' .295
3 o3h7 19 «507 .282  ,078 @061 =13k =293 +0%0
13 o165
1 o373 W37 W78
) #130 =033 =176 #077
a=04°;B8:-4

PeLe o535 LJU5S  LJUu66  Ju2h W02 L1685 062 o026 =051 =301k #062
33% 015 051
30 o402
29 o140
273 #2956
2i =128
22% o2l 0230 =4039 =184 =236 =,198 =,0Lk
12 W66 JL92 L5000 W479 o3k o234 =045 =425 =211 =186
u 315
3 oli55 o511 «573 «259 =,100 =134 =216 =4269 #062
13 480
1 oU76  #510  o5uLT7
) 2094 =047 5203 083
< o234 4287 L3217
<23 o371
-3 0221 4306 o391 271 L1k2 =053 =195 =310 U6
-3 203
«12 0226 4275 L313  .335 323 0162 =.095 =430 =4359 -.148
-22% 204 U2 =113 =353 =4i26 <4276 4009
=24 ’ -126
-27% 0139
-29 =098
=30 o191
-31% «e187 =176
~PeLe 0273 4221 L2226  J204 G191 =,009 4097 -s120 =4176 4009 «Olb
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L X ] L ] L ®0e 000 o e o0 [ XX ] e0oe o *ee 0000 OO
(@) M=14l
/1 4010 4030 «C83 133 L176 422k o251 4260 4269 4293 4300 o360 LU0 4600 856 ,992
#,deg
Q =04° ;B =-8°
PeL, «629 o570 o589 o525 L5000 287 ~153 0105 G022 a0 #006
33% o126 $022
30 500
29 026
27% o392
2L =097
223 525 #290 033 «sC78 @g138 =13l =,00L
12 #589 o597 o585 o538 180 0268 =020 =4382 «,2L49 =189
u3 338
3 o570 583 617 o2U5 =273 =300 =26l =4258 +006
14 oS
1 #558  4SW8 o560
0 ~4C19 =113 =2i3 «085
-1 =eC70 =078 =4051
2% °086
=3 092 4109 =001 «057  oOLk =109 =42h6 =317 =4002
=l =03k
a2 W01 G155 L196  .228 o2l 0127 o118 =03 =e39k =202
228 078 o087  ~o154 =383 =oli9h =e271 4039
-2l -.133
273 «060
<29 217
«30 065
=333 299 ~235
~PoLe 079 092  o1C1  LO78 065 =,110 =174 =el92 =235 «039 =002
a=6.5°; 8=0°
Pole 2321 J268 288 L2B5  .308  L118 016 =025 =105 221 *102
33% 937 105
30 308
29 084
27% +208
24 =121
223 +285 «180 =101 =238 =249 =4253 =o221
12 «288  ,335 4350 W3l 2321 o159 =087 =kl =254 =4199
i «198
3 0268 4327 «392 J193 =041 =139 =251 =4335 «102
13 363
1 0288  W3L0 G381
0 #0U0 «o1l10 4237 =117 <139
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(@) M=i4l
x/y] 010 030 L083 W33 L176 224 W23 260 o269 4293 4300 30 WO 600 LB56 992
#,20g
a=65°, B=-4°
Pele W26 L377 0396 369 G392 W196 $092 JOll  =e0Ué =269 +068
9% 053 =0l
30 392
29 0192
213 ¥295
24 =455
2% #369 W247 =037 =olh2 =167 =200 =269
12 #396 W3l Lu31 G398 360 0185 =071 =.l38 =.286 =,247
u§ 212
3 377 W6 <l66 2180 =235 =e196 =4275 =a285 «068
bt 362
1 2388 07 L436
0 017 138 =4268 ~l7h 068
L Wkl L2000 G187
<14 o222
- Jakk G221 »297 #187 025 aul28 =254 =4351 033
i} o151
12 W76 W27 J258 L2617 +262 122 =118 =U70 =p331 =sli0
22} 183 ST IS 17 =e3b3 =e3US =e29h =402
24 w1kl
27% 2126
29 -e032
=30 25
% =125 -~160
~Ple W7k Lk G176 L83 L206 L032 =061 095 =160 «s202 #033
a =65° ; B=-8°

Pole S1T  JuBL o500 W31l LJuEL 4259 «166 $123 019 232 029
b3} 53 019
30 #lb
29 307
273 «3%0
2h 4023
22% 431 o304 4055 —eOUT  =g0Bl =gl =e232
12 o500 o530 JSO0L 4SO ool 0213 o0UB =271 «o32h =4260
Ik 238
3 o8k L85 «50k o151 =o3Ub —l09 =ab28 =317 #029
1% 0328
1 67 W36 JW38
(<] =130 198 =309 299 <034
o) o171 =elk9 =112
2% 08
-3 019 =0l =103 =025 =102 =193 =318 =o3Uls 2025
Iy ~15k
2 WO6L G116 o158  L182 4202 097 =0125 =ok73 =.lilh =158
-22% 4088 ‘ €107 =,185 20390 =35 =4322 =176
<2l -147
274 «0hB
29 -135
=30 29
332 213 =711
~PulLe @009 4019 061 4088 o119 =oC5L =13k 168 =211 =176 4025
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LY ] ® L] eeo® @000 o o oo [ X X} o000 o eoe® oS00
(b) M=20I
x/1 | 6020 L030  J083  L133  J176  J22h L2501  L260 4269 4293 L300  J360 LU0 L600  .856 .992
#ydeg
a=0.4°; 8=0°
PoLe #3688 329,320 L286 4297 L103 Olly . 017 =018 104 <077
334 =408 =018
30 #297
29 -079
27% «287
24 073
22% #286 «289 L1085 =068 =ell3 =113 «.104
12 €320 L35h  W379  .396 <433 375 o183 =172 =168 =060
" o362
3 329 W06 46l o346 0129 0030 =,007 «,078 =120 077
1% o473
o370 3 W77
o #2181 «006 =.126 «09%4
a=O.4°;B=-4°
P.L. $520  Ghk2 W32 ,385 WOk L2001 o133 <10k 055 -.085 «036
334 2091 055
30 ok
29 +189
273 #381
2k 2126
224 385 0362 L159 =021 @069 =—o03L4 «4085
12 W32 467  JBS  Lh93 519 Wli2 4237 =elS0 =)l =4059
L3 k22
3 k2 .508 557 ) «C71 =016 =4080 =091 «C36
13 513
1 Wl73 o521 W550 .
0 o152 01k =116 «030
-1 268 317 33
% 363
-3 $228 L2111 #3684 318 I9 060 =009 ~,085 =,125 =.027
-1 +286
12 o220 257  L287 4306 «340 0295 2127 =ol65 =4150 =,105
223 «197 $220 056 *J01 =163 o170 =.090
24 23
2% «201
-29 =e0C6
30 o194
=33% - 086 =s0BL
~PeLo o259 L228  L220 L197 194 o022 =026 =050 =484 =4C50 =027
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33 #1269 123
30 92
29 «305
27% 4n
2k o1Th
22¢ <450 oli23  L206 OUF  J008 (027 w=eOLL
12 oSl o581 J590 G587 «603 o505 4280 =119 =12k =086
ki o475
3 S .59 +640 S2 =012 “109 =il =ll3 =all3 4035
1% 532
1 #552 4566  o5BL4
o #0L5 =104 -elli2 =009
-2 091 J031  L050
3 «143
-3 o125 4227 o232 152,108 0030 =4068 =¢1L0 w=ellk =03k
<4 0197
=12 o126 W165 L1295 .23 o245 o2Lh  J069 =172 =248 =1k9
224 2101 J1U8 4009 w127 2,202 =196 =136
-2k =023
-27% J122
29 -sCT2
«30 +095
3% -1L9 ~179
~PolLs o2l L1255  ,126 L101  L,095 =.056 4095 =111 ~,179 ~136 =e03l
a=6.5°; B=0°
PolLe o287 0252 .25 4239 L2254  L113 <05l #030 =,016 =123 «029
33% #022 =016
3l #25h
29 «095
27} «251
2 $033
22} $239 0230 ,067 =086 =122 =087 =123
12 o23L 4299 o316  J32h o347 #298  L130 =187 ~el75 =.09
% +266
3 0252 L321 #2361 +253  L029 =49  =e054 =109 =.091 £029
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(b) M=20i

/) |00 030 L0B3  L133 G176 .22k 251 .260 269 0293 4300 L360 L0 600  LB56 .992

[
a=6.5°; 8=-4
Pele S0k W35k 36 30k L3368 79 12l 2103 ,0k3 =089 $037
3% o3 0l
30 «338
29 »20
44 1 o346
2i 092
223 304 o251 109 =030 =056 =437 =,089
12 o3U6 398 406 406 #4120 #353 W173 «d70 170 =,1k2
L JSee
3 W35k W07 oLl o294 065 =340 =188 =181 =116 +037
1 o384
1 0378 W07 G422
[ 2076 066 128 £029
-1 o158 4195 203
-1k «257
-3 W50 225 «279 219 0% =003 =4055 =gll6 w=el22 023
i £203
2 o167 W203  .229  L2h2 €270 0235 G083 =192 =4196 «4079
=<2d o165 77 403 1S =172 =4135 =13l
=24 «003
21 o186
29 2016
a0 o281
34 053 =059
—-Polo o165 4150 G167 4165  L181  LO0L9 -4001 =s023  =y059 =131 =023
a=65°; B8--8°

Pols W93 WWSL WW23 L3300 L379  L230 a7 167 102 4050 -.031
33% +203 o102
30 379
29 o304
274 36
2l o154
22§ 30 28 159 $053 012 ,013 =,050
12 oh23 450k Jh97  JuBL o9l W02 0209 wall2 =4133 =131
it 366
3 olish  h62 #504 3o =067 =e135 =173 =u169 w175 =031
13 389
1 W50 W39 LLk2
o =045 =185 158 =015
- =023 =06l =4I50
2% o040
-3 Ol6 4089 564 929 =016 071 wel63 =207 =,151 02l
3 06
-2 073 G112 L139 G159 #1836 261 031 =195 = 155 110
22} 4082 o119 =009 =0 =197 =199 «,117
«2ly =0l
273 o111
29 =953
-1 «100
-23% =113 =101
—Pole W022  JOUS W73 LOB2  L100 =015 4056 =78 =y101 -7 =s02ly
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Pole BB7  JU9L 372 308 (237  J12F <017 =e081 =e095 =:157 =:152 =138 =069 <073 |
333 J24 -,026 =139 =157
223 +308 W63 007 =199 =238 =o16L ~4156
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333 «233 4057 =469 =997
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(a) M=14l
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#ydeg
a=65°;8--8°
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a=—60°8=03°
P.L, $827 U557 395 W31L 4226 095 ~0US =089 =106 < 148 =118 =096 =038 L101
133 2095 -.030 ~e166 =148
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12 #3557 o493 4399 275 063 035 =156 =255 =216 w=elll wa038
3 o827 o754 #7153  W696  W48L .158 - 120 =203 =,148 2101
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Pelo W10 516 373 W29h 42200 G101 =037 =u077 =103 =157 =,13h =,123 =350 090
333 W01 =,023 ~156 =157
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Typical section in X-Y plane

(a) Method of development of flat-faced canopies from basic or round-
faced canopies.

Typical section in X—Y plane

(b) Method of development of vee-faced canopies from basic or round-faced
canopies.

Figure 3.- Method of development of flat and vee-windshield canopies from
“the basic or round-windshield canopy. All dimensions are in inches.
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(a) Body alone.

Forward-located  canopies Rearward-located  canopies

(b) Large flat-windshield configurations.

(¢) Large vee-windshield configurations.

L-89387

(e) Small flat-windshield configurations.

Figure 6.- Photographs of models.
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Figure 7.- Incremental drag coefficients for the several canopy configura-
tions at various angles of sideslip for M = 1.41 and 2.01 and a = 0.4°

and .59,

Tailed symbols are check points.
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Figure 8.- Incremental drag coefficient CDA (based on canopy maximum

cross-section area) for flat-windshield canopies compared with drag
coefficients CDA for bodies of revolution having various locations

of maximum diameter (ref. 7).
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Figure 9.- Effect of windshield shape on pressure-coefficient distribu-
tions on large forward-located canopies at M = 1.4,
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Figure 10.- Effect of windshield shape on pressure-coefficient distribu-
tions on large forward-located canopies at M = 2.01.
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Figure 15.- Pressure distribution on round-windshield canopy in forward

location at M = 1.41 and 2.01 for various angles of attack and
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Figure 18.- Pressure coefficient contours on one-half the frontal projec-

tions of each of the large forward-located canopies for M = 1.1
and 2.01.
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