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INTRODUCTION

Flow disturbances in a wind tunnel can create an environment much
different from the flight environment. 1In addition, the flow environment in
one wind tunnel may be significantly different from that in another, each
wind tunnel having certain errors in the simulation of desired flight condi-
tions. The differences can appear as premature and unpredictable laminar-to-
turbulent boundary layer transition and as changes in turbulent skin friction
and flow separation characteristics. The cumulative effect of differences
in the boundary layer characteristics on the wind tunnel model can degrade
the accuracy of the prediction of the full-scale vehicle's performance in
flight.

With today's needs for improved accuracy in the use of wind tunnels to
make even better predictions about flight, there has been a focused effort
to study flow quality in wind tunnels to assess inaccuracies in simulation
and to develop corrections to wind tunnel data. One means of study that has
been attempted is to test a standard simple body shape in several wind
tunnels and in flight at matched test conditions and then to correlate the
wind tunnel and flight data; the data acquired in flight would be the basis
of comparison for the wind tunnels. For a valid comparison, the same body
would have to be tested in flight and in the wind tunnel at as nearly the
- same test conditions as possible:  Mach number, Reynolds number, incidence
angle, and heat transfer.



To produce this type of comparison, the free-stream disturbance Tevels
of 23 wind tunnels in the United States and Europe were measured during tests
on a sharp, slender smooth cone known as the Arnold Engineering Development
Center (AEDC) 10° transition cone. The results of these tests have already
been documented (refs. 1 to 7). This same cone and its related instrumenta-
tion was mounted on the nose of an F-15 aircraft and flown at the NASA Dryden
F1ight Research Facility at Mach numbers from 0.5 to 2.0 and at altitudes
from 1500 meters (5000 feet) to 15,000 meters (50,000 feet). As in the
previous wind tunnel studies, the laminar-to-turbulent transition Tocation
of the cone boundary layer was used as the Reynolds number parameter sensitive
to free-stream disturbances.

This report presents the results of the flight tests. The data pre-
sented are transition Reynolds numbers based on length measured from the
cone apex and flight flow disturbance measurements. The data act as refer-
ence data for the previously acquired wind tunnel data and assisted in the
identification of the probable mechanism of instability leading to tran-
sition.

The wind-tunnel-to-flight correlations are presented in references 8
and 9.

SYMBOLS AND ABBREVIATIONS

Physical quantities in this report are given in the International
System of Units (SI) and parenthetically in U.S. Customary Units. Quan-
tities were nondimensionalized whenever possible to show functional relation-

ships.

a acceleration, g
Cp pressure coefficient
Cy side force coefficient due to sideslip

B
Cy side force coefficient due to rudder deflection

ar
D dewpoint, °C (°F)
d probe diameter (fig. 6)

anve
F nondimensional peak center frequency, 5
u
e



nondimensional lower bound frequency of peak
nondimensional upper bound frequency of peak

frequency, Hz

power spectral density function

gravitational constant, m/secz (ft/secz)

1962 standard atmosphere pressure altitude, m (ft)
length of cone, 113.0 cm (44.5 in.)

Mach number

Prandtl number

pressure, N/m2 (1b/ft2); barometric pressure, mb (1b/ft2)
. 2 2

fluctuating pressure, N/m“ (1b/ft%)

average static root-mean-square fluctuating pressure,
N/m? (1b/ft%)

average impact root-mean-square fluctuating pressure,
N/m? (1b/£t2)
heat transfer rate, W/m2 (Btu/ftz-sec)

dynamic pressure, N/m2 (1b/ft2)

end of transition Reynolds number
onset of transition Reynolds number
Reynolds number based on length from cone apex

relative humidity over liquid water, percent



RHO

atmospheric density, gm/m3 (]b/fts)

temperature recovery factor (0.88 for turbulent flow, 0.84 for
laminar flow)

aircraft wing area mz, ft2

temperature, K (°R), atmospheric temperature, °C (°F)
wind direction (table 4), deg from North

time, sec

velocity, m/sec (ft/sec)

unit Reynolds number, per m (per ft)

windspeed, m/sec, knots

aircraft weight, N (1b)

end of transition location, cm (in.)
onset of transition location, cm (in.)

distance along a cone ray from the cone apex, cm (in.)
geometric altitude, m (ft)

cone angle of attack with respect to airstream, deg
angle-of-attack offset angle (eq. (6)), deg

cone yaw angle with respect to airstream, deg

angle-of-sideslip offset angle (eq. (7)), deg

total incidence angle with respect to airstream (eq. (11)), deg
ratio of specific heats for air, 1.4

differential or increment

rudder deflection, deg

cone half angle, deg

kinematic viscosity, mz/sec (ftz/sec)




¢ cone azimuthal angle relative to cone top center ray (fig. 1(b)),

deg
Subscripts:
ac aircraft
aw adiabatic wall
b radiosonde balloon
e boundary layer edge
i impact
ind indicated
min minimum
max max imum
) traversing pitot
t total
W at wall
X Tongitudinal axis through aircraft center of gravity
y yaw axis through aircraft center of gravity
o in pitch plane
B in yaw plane
0 zera incidence and zero heat transfer

at forward microphone on cone surface (x = 45.7 cm (18 in.))

N

at aft microphone on cone surface (x = 66.0 cm (26 in.))

o free stream




TEST APPARATUS

Cone Description

Two cones were used in this flight experiment. The 10° transition cone
(fig. 1) was used for all in-flight transition measurements. This was the
same cone and instrumentation that was used in the wind tunnel tests of
references 1 to 7; it is described in references 1 and 7. A second 10°
cone, the facsimile cone (which was used earlier in the wind tunnel tests
of ref. 10), was instrumented for the flight tests with static pressure
orifices, thermocouples, and heat flux gages. This cone was used for cone/
aircraft envelope expansion flights and in-flight static pressure distri-
bution and heat transfer measurements.

Both cones had a semivertex angle of 5° and an apex bluntness less than
0.10 millimeter (0.004 inch) in equivalent diameter. The surface finish for
both was 0.25 micron (10 pin.) or better. Each cone was 91.44 centimeters
(36.00 inches) in length, with the cone extension increasing that length to
113.0 centimeters (44.50 inches).

Instrumentation
Transition cone. - The principal instrumentation used for the 10°

transition cone consisted of a traversing pitot probe, microphones, and
temperature measurement instrumentation.

Traversing pitot probe: The traversing pitot probe shown in figure 1
is shown close up in figure 2. The probe was a 0.051-centimeter-
(0.020-1nch-) inner-diameter hypodermic needle flattened at the tip to an
opening height of 0.015 centimeter (0.006 inch). A close-coupled
0.238-centimeter- (0.094-inch-) diameter differential semiconductor strain
gage pressure transducer was located inside the probe head. The probe
traversed fore and aft along the surface of the cone on the top-center ray
over a distance from the cone apex of 41.4 centimeters (16.3 inches) to
87.3 centimeters (35.3 inches) (x/L = 0.37 to 0.79).

Microphones: On the knee of the traversing probe mechanism (figs. 1
and 3), a 0.238-centimeter- (0.094-inch-) diameter temperature-compensated
semiconductor strain gage microphone was flush mounted in a tube to measure
free-stream impact pressure fluctuations. The microphone was added for the
filight experiment; it was not used during the wind tunnel tests.

Two microphones were mounted in the cone surface (figs. 1 and 4), one
at x/L = 0.404 and ¢ = 225° and the other at x/L = 0.584 and ¢ = 180°, to
measure the cone's boundary layer pressure fluctuations. Because of the
cone's curvature, the microphones were slightly depressed at the leading and
trailing edges to be flush at the lateral edges. Two different sets of
microphones were used. Condenser microphones 6.35 millimeters (0.25 inch)



in diameter with preamplifiers close coupled inside the cone were limited to
microphone temperatures of 325 K (585° R). These microphones were used for
five flights (flights 349 to 353); they were the same as those used in most
of the wind tunnel tests. Semiconductor strain gage sensors with temperature
compensation from 222 K (400° R) to 367 K (660° R) were used for most of the
flights (flights 327 to 348). The frequency response of all the microphones
was limited by the frequency response of the recording electronics to 20
kilohertz.

Cone temperature measurement instrumentation: An iron-constantan
thermocouple was mounted at x/L = 0.80 on the bottom center ray of the
transition cone (¢ = 180°) to measure the cone's wall temperature. The
thermocouple junction was flush mounted in a small hole and epoxied in
place.

Facsimile cone. - An array of 0.51-millimeter- (0.020-inch-) diameter
static pressure orifices and an array of thermal sensors were installed in
the facsimile cone. The thermal sensors were heat flux gages and thermo-
couples. The heat flux gages were 0.2 millimeter (0.008 inch) thick and
6.35 millimeters (0.25 inch) in diameter. The thermal sensors were inter-
changeable with the static pressure orifices in the facsimile cone. A
drawing of the facsimile cone showing the locations of the static pressure
orifices is given in figure 5. A normal and a transverse accelerometer were
mounted approximately 5 centimeters (2 inches) behind the cone extension on
the sting. These accelerometers were ac coupled and monitored during the
envelope expansion flights.

Instrumentation common to both cones. -

Fixed flow-sensing probe: The fixed flow-sensing probe (figs. 1 and 6)
contained an impact pressure orifice and a ring of static pressure orifices
4.7 diameters back on the cylindrical portion of the probe for the measure-
ment of airspeed and altitude. The probe required an in-flight calibration
to correct for the influence of the aircraft's forward flow field. The data
used for the position error curve (fig. 7) were obtained from the following
two methods: (1) Pacer flights (for subsonic Mach numbers) (ref. 11) and
(2) radar tracking (for subsonic and supersonic Mach numbers) (refs. 12 and
13). True free-stream Mach number, and indirectly pressure altitude and
ambient, total, and dynamic pressures, were determined by using this position
error curve.

Two pairs of orifices located 40° from the stagnation point of the
hemispherical probe head in the pitch and yaw planes were used to measure
angle of attack and angle of sideslip. Calibrations were determined in the
NASA Ames 11- by 11-Foot Transonic and 9- by 7-Foot Supersonic Wind Tunnels
and are given in appendix A.

Reference pressure instrumentation: Four mutually perpendicular
orifices on the cone extension at x/L = 0.940 were manifolded to a precision
13-bit altitude transducer to provide a reference static pressure for the
traversing pitot probe, the semiconductor strain gage microphones, and the
facsimile cone static pressure array.



Total temperature probes: Two probes mounted on the aircraft nose were
used to determine total temperature. (They are not visible in the figures.)
The use of these probes is described in appendix B.

F1light Test Configuration

The flight test configuration was identical for the transition and the
facsimile cones; both were mounted on the nose of the testbed aircraft as
shown in figure 8. The nose boom could be pivoted vertically between flights
to allow changes in incidence angle relative to the aircraft centerline.

This was necessary to keep the cone near zero angle of attack for different
combinations of aircraft speed, altitude, and weight. The distance from the
apex of the cone to the apex of the aircraft nose was 2.13 meters (7.0 feet).

DATA ACQUISITION AND REDUCTION PROCEDURES

Flight Test Procedures

Each flight test point required that the cone be at a zero angle of
attack, zero angle of sideslip, and zero heat transfer (adiabatic wall)
condition simultaneously for approximately 2 minutes. With the cone incli-
nation angle fixed before flight, the pilot centered the angle-of-attack and
angle-of-sideslip needles by adjusting velocity and trimming the aircraft at
the predetermined altitude for zero cone incidence. On several flights,
intentional sideslip angles were flown to check the fixed flow-sensing probe
calibration.

To achieve zero heat transfer on the cone at the designated test points,
the target cone temperatures were computed for the test conditions using
ambient air temperature data from a morning radiosonde balicon. For Mach
numbers above approximately 1.2, this required that the cone be heat soaked
on the ground at the end of the runway to a temperature between 104° C and
116° C (220° F and 240° F) before takeoff (fig. 9). After takeoff the
cone's temperature was monitored and the flight schedule was adjusted so the
cone would reach the target temperature at the test point. For test points
for which the cone needed to be cooled, the pilot took the airplane to a
higher altitude than the test point and cold soaked the cone until it reached
the target temperature. The pilot then flew the airplane to the target
altitude and Mach number.

For monitoring test conditions during fiight, data from the airplane
were transmitted to the ground station, processed in real time, and dis-
played on cathode ray tubes (CRT's) and strip charts.

A time history of Mach number, altitude, Reynolds number, angle of
attack, and angle of sideslip for a typical pitot probe traverse is shown in
figure 10. The figure shows that flight conditions changed very little
during the traverse.



The test points at which measurements were made in flight are shown in
the Mach number/altitude envelope in figure 11. The various symbol shapes
distinguish between data acquired at different nominal dynamic pressures and
nominal aircraft trim angles of attack. For each preset nose boom angle of
the cone relative to the aircraft, the aircraft was trimmed to give zero
indicated cone angle of attack at a particular M_ for a given altitude, thus

defining a trace of nearly constant unit Reynolds number across the envelope.
The same symbol shapes are used later in the data presentation for the same
test conditions. As figure 11 shows, many of the test points in this program
were repeated to investigate the degree of repeatability of the measurements
in the flight environment.

Data Recording

Data were recorded on a l4-track tape recorder at 30 inches per second
(IPS) using the standard Inter-Range Instrumentation Group (IRIG) wide band I
technique. Data from the cone microphones, free-stream impact probe micro-
phone, and cone accelerometers were analog signals each recorded on a separate
track of the recorder. The remaining data were digitized at 200 samples per
second and recorded on a single data track. The digitized data were also tele-
metered to a ground station, formatted in real time, and recorded on magnetic
tape.

Data Reduction

Free-stream Mach number and altitude were obtained by applying the
airspeed corrections shown in figure 7 to the values measured at the fixed
flow-sensing probe. Values for total pressure, static pressure, dynamic
pressure, and unit Reynolds number were determined by using the information
in references 14 and 15.

The boundary layer edge conditions, Me and Ue/pe, were calculated by

using the surface static pressures measured during the facsimile cone flights
(app. C). Onset and end of transition Reynolds numbers were computed at zero
incidence as follows:

RetO = (Ue/ve)XtO @y
ReT0 = (Ue/ve)XT0 (2)

where Xt and XT were onset and end of transition locations defined from

measured values of x by the traversing pitot probe. Onset and end of transi-
tion locations, which are apparent in figure 12 (a typical pitot probe
pressure trace), were defined in exactly the same way as was described in
reference 7 for the wind tunnel tests.

- T



Some of the flight data had to be corrected for small incidence angles,
and most of the data had to be corrected for slight variations of the wall
temperature from the adiabatic wall temperature. Corrections for nonzero
incidence were based upon the wind tunnel data and the procedures of
appendix D.

To correct the data for nonadiabatic wall temperatures, a turbulent
cone recovery factor, r, equal to 0.88 (ref. 16), was used to determine the
adiabatic wall temperature using the following relation:

_ (y - 1) ,2
Taw B Te [1 T 2 Me ] (3)

The placement of the Tw sensor at the aft 1imit of the pitot probe survey

range (x/L = 0.80) assured a turbulent recovery temperature for cases when
complete transition could be detected. The fairing of the flight temper-
ature data discussed in RESULTS AND DISCUSSION was used to determine Ret
and ReT .
0

0

The influence of atmospheric turbulence on the flight data could be
isolated only when the pilot considered the level of turbulence to be
moderate. Such encounters with turbulence were rare. The atmosphere over
the flight test range appeared remarkably stable for most of the flights.
The weather data recorded by the radiosonde balloons for each day of flight
are presented in appendix E to document the atmospheric disturbance environ-
ment. When the pitot probe made a traverse during moderate atmospheric
turbulence, the transition location became difficult to define and, as
indicated in figure 13, flight conditions became unsteady, invalidating the
test data.

Measurements by the cone surface and free-stream impact microphones of
the flight disturbance environment were recorded on magnetic tape and proc-
essed to obtain power spectral density. Data at frequencies up to the upper
recording frequency 1imit of 20 kilohertz were analyzed using a Fourier
analyzer. The data were ensemble averaged for the 36-second interval pre-
ceding pitot probe traverse from the full-retract stow position (x/L = 0.79)
and had a frequency resolution of 24.4 hertz.

The in-flight vibration measurements from the cone accelerometer package
revealed the only significant vibration to 1ie below approximately 200 hertz.
In addition, the cone/aircraft fuselage bending natural frequencies were
found to be 5.6 hertz in the lateral direction and 7.0 hertz in the vertical
direction during ground vibration test. Accordingly, the cone microphone
data were high pass filtered during the data reduction process at 200 hertz,
giving an overall bandwidth from 200 hertz to 20 kilohertz. The free-stream
impact probe microphone data were analyzed without filtering from 0 hertz
to 20 kilohertz.

10



RESULTS AND DISCUSSION

Effects of Cone Temperature

During the flight tests it was possible to control the transition
cone's temperature within *6 percent of the adiabatic wall temperature, Taw’

for about 90 percent of the test points by using the method described in
Flight Test Procedures. Even this small deviation in temperature had a

large influence on transition location, however, as shown in figure 14. The
data have been grouped by Mach number and nondimensionalized by the adiabatic
wall temperature transition Reynolds number. The adiabatic wall temperature
transition Reynolds number was determined from fairings of the flight data :
for each nominal Mach number. The sensitivity of transition Reynolds number '
to heat transfer appears to have been essentially independent of Mach number ’

and proportional to the temperature ratio Tw/Taw‘ The trend of the data in ;

figure 14 shows a strong heat transfer influence on transition, delayed
transition occurring when the boundary layer was cooled (Tw/Taw < 1.0), -
earlier transition occurring when the boundary Tayer was heated (Tw/Taw > 1.0).
Also shown in figure 14 are data obtained during a rapid excursion of total \
temperature at M = 1.2 in the AEDC 4-Foot Transonic (4T) Wind Tunnel. These :
data show the same trend as the flight data. According to the theoretical

flat plate e9 method from reference 17, transition onset for a Mach number
of 0.85 also follows the trend of the flight data. A curve was fit through
the flight data and used for correcting nonadiabatic data to adiabatic condi-
tions.

Transition Reynolds Number

The transition Reynolds numbers measured in flight corrected to adiabatic
wall temperatures are shown as a function of local Mach number in figure 15.
This figure includes 82 test points (39 of which were acquired at supersonic
speeds) gathered from 27 flights over a 2.5 month time period. The data
form a nearly linear band. Transition Reynolds number was a function of

6

Mach number and ranged from about 3.5 x 10~ at a Mach number of 0.5 to above

9.0 x 106 at Mach numbers above 1.6. Actual measurements of Xt’ XT’ and the
corresponding flight conditions are tabulated in table 1 together with the
corrected values of end of transition Reynolds number, ReT , and onset of
0

transition Reynolds number, Ret . Figure 16 shows that the ratio of onset

0
of transition Reynolds number to end of transition Reynolds number is inde-
pendent of Mach number and dynamic pressure and has a mean value of 0.86.
Most of the data are within %5 percent of this mean value.

11

e P e e T



Transition Reynolds number was plotted as a function of unit Reynolds
number in figure 17 for nominal Mach numbers to determine whether the present
data had the unit Reynolds number effect shown for higher Mach numbers in
references 7, 18, and 19. Even at Mach numbers where there were a substan-
tial number of data over a wide range of unit Reynolds numbers at adiabatic
conditions, the data are inconclusive.

F1ight Disturbance Environment

Indications of laminar instability were found in the microphone spectra.
For purposes of illustration, the spectra obtained during two flight test
points from all three microphone signals (free-stream impact, forward cone,
and aft cone) are shown in figures 18(a) and 18(b). In figure 18(a), the
forward cone microphone was under transitional flow, and the aft cone micro-
phone was under fully developed turbulent flow. In figure 18(b), the forward
cone microphone was under laminar flow and the aft cone microphone was under
transitional flow. In all cases when the boundary layer was laminar or tran-
sitional, there was a broad peak in the pressure fluctuation spectra similar
to those shown in figures 18(a) and 18(b). The nondimensional frequency at
which the peak occurs is denoted in figure 18 by F; the subscripts 1 and 2
refer to the forward and aft cone microphones, respectively. The nondimen-
sional frequencies for these peaks are documented in table 2, where F denotes
the peak center frequency and Fmin and Fmax denote the lower and upper bounds
of the peak. When the boundary layer was turbulent, the spectra were character-
istically smooth, with higher power over most of the recorded bandwidth than
for the laminar spectra except at the peaks.

Spectra recorded in several flights at the same nominal Mach numbers
are shown in figures 19(a) and 19(b). The variable between spectra in
both figures 139(a) and 19(b) is the Reynolds number based on the cone
microphone location. The dominant feature in these cone boundary layer
spectra is the peak, which decreases in frequency and increases in power
as ReX increases at a given Me' Finally, at the location near the end of

transition, X;, the peak disappears into the smooth, broadband spectrum

T’
characteristic of a turbulent boundary layer.

The spectral peaks appeared to exhibit a prescribed behavior in terms
of the variation of absolute frequency, f, with Me’ as shown in figures 20(a)

to 20(d). The center frequencies increase as Me increases. A ratio of the

frequencies fl/f when peaks occurred in the spectra from both microphones

2’
at a given flight condition, was approximately the inverse of the ratio of
the distance from the cone apex, (XZ/L)/(Xl/L), and therefore the microphone

Reynolds numbers, ReX /ReX . Hence, the peak frequencies are functions of
2 1
both ReX and Me' This relationship was not as well defined at the highest

dynamic pressures (fig. 20{d)).

12



The nondimensional center peak frequencies are shown in figure 21 and
show a clear dependence upon Reynolds number and Mach number. The data
agree well with recent calculations by Mack since his publication of
reference 20 adjusted by the usual cone-planar similarity rule (where the
Reynolds number on a cone is three times that on a flat plate). The cal-
culations by Mack are for the first mode laminar instability, that is,
TolImien-Schlichting waves, and the calculations agree with the character-
istics of the spectra; thus, Tollmien-Schlichting waves are probably the
cause of transition. :

Naturally growing Tollmien-Schlichting waves can be detected only in a
Tow disturbance free-stream envircnment. As shown by the free-stream impact
microphone overall pressure fluctuations (figs. 22(a) and 22(b)), the level
of disturbance in the flight environment was very low compared with that in
most wind tunnels. The flight disturbance level varied from about 0.005
percent to about 0.03 percent (fig. 22(a)) when normalized by the free-
stream total pressure. When the free-stream impact overall pressure fluctua-
tions are normalized by free-stream dynamic pressure, 4, (fig. 22(b)), the

data collapse better and the values range from 0.16 percent at the lower
Mach numbers to 0.017 percent near Mach 2. The different flags on the
symbols, which denote flights made on different days, indicate the
day-to-day variations in the atmosphere. The disturbances did not seem to
be dominated by engine noise, although some discrete tones appeared randomly
in the spectra, and some of these may have come from the engine inlets,
fans, or compressors.

The amplitudes recorded by the cone microphones only under laminar flow
conditions are shown in figure 23. When the cone boundary layer was turbu-
lent, the cone surface microphone recorded pressure fluctuations in the
near-field turbulent boundary layer. When the boundary layer was transi-
tional, the amplification of the low end of the frequency spectrum during
transition produced large overall values of indicated pressure fluctuation.
Only under laminar conditions could the cone surface microphones measure
disturbances imposed from the free stream, and this measurement was altered
by the laminar boundary layer receptivity. As the spectral data in figure 19
show, the laminar boundary layer selectively amplifies certain frequencies
in the spectrum, increasing some of the values sensed by the microphone.

The cone surface static pressure fluctuations, \/ggi, are shown‘norma]ized

by p, and q in figures 23(a) and 23(b) as a function of Me' As a percentage
of p,, the laminar pressure fluctuations seem to increase with increasing

Me; as a percentage of q_, (fig. 23(b)), they decrease with increasing Me' A
comparison of figures 22(b) and 23(b) shows that at the highest Me the cone

surface pressure fluctuation is essentially the same as the free-stream
impact pressure fluctuation. The differences between the cone surface and
free-stream impact pressure fluctuation amplitudes increase as Me decreases.

13




As before, the different flags on the symbols (fig. 23) denote flights
on different days to indicate day-to-day variations. The open symbols
denote data acquired with the semiconductor strain gage microphones used at
the higher Mach numbers and higher temperatures. The solid symbols denote
data acquired with condenser microphones 1ike those used in the wind tunnels.
The data from both types of microphones agree well. The laminar and transi-
tional spectra measured by both sets of microphones had the same character-
istics, verifying that the peaks were associated with the boundary layer and
not anomalies introduced by the sensors.

Data Comparison

The corrected end of transition Reynolds number at zero angles of
incidence and adiabatic wall temperature conditions is plotted against the

normalized cone surface pressure fluctuations, ,/Bgz/qm, in figure 24(a).

It should be noted that 1}5;2 is the overall level (200 Hz to 20 kHz) of

disturbance measured by the cone microphone under a laminar boundary layer.
The fiight data show good agreement with the wind tunnel data from reference 7.

A similar plot of end of transition Reynolds number with the normalized

impact pressure fluctuations, /B{ 2/qm, is shown in figure 24(b). The data
2

scatter about a fairing was within £20 percent, as in figure 24(a). The
fluctuating impact pressure probe was not installed on the traversing probe
during the wind tunnel tests, so no comparable wind tunnel data are available.

CONCLUDING REMARKS

A flight test program was performed during which in-flight measurements
of boundary layer transition and atmospheric disturbance measurements were
made on a 10° transition cone tested previously in 23 wind tunnels. The
data were acquired in flight at Mach numbers from 0.5 to 2.0 and at altitudes
from 1500 meters (5000 feet) to 15,000 meters (50,000 feet) to provide a set
of reference data for wind-tunnel-to-flight correlation.

Transition Reynolds number was a function of Mach number and ranged

from about 3.5 X 106 at a Mach number of 0.5 to above 9.0 X 106 at Mach

numbers above 1.6.

14



The wall temperature ratio, Tw/Taw’ had a strong effect on transition

Reynolds number. Transition was delayed when the boundary layer was cooled,
and early transition occurred when the boundary layer was heated.

In a laminar or transitional boundary layer on the cone, the microphones
detected a broad peak in the spectrum. The nondimensional center peak
frequency agreed well with calculations by Mack for first mode laminar
instability, that is, Tollmien-Schlichting waves, identifying Tollmien-
Schlichting waves as the probable cause of transition.

The disturbance level was low in flight as determined by the free-stream
impact and cone microphones.

The comparison of flight transition Reynolds number to cone surface
pressure fluctuations was in good agreement with the same comparison using
the data from the wind tunnels.

Ames Research Center
Dryden Flight Research Facility
National Aeronautics and Space Administration
Edwards, California 93523
May 28, 1981
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APPENDIX A
FLOW ANGLE MEASUREMENT

Cone incidence angle was derived from the measurements of flow angle
using the orifices in the fixed flow-sensing probe. Before the flight tests,
the probe was calibrated in two wind tunnels at the NASA Ames Research Center;
during these wind tunnel calibrations the probe was mounted on the sting in
the flight test configuration. The differential pressures in the probe were
calibrated for sensitivity during the transition asymmetry calibrations. The
resulting differential pressure coefficients, ACp and ACp , were calculated

as follows: o B
ap
Py Qs
and
Ap
ac. =L (5)
Dﬁ G
The sign conventions were positive AC_ for positive cone angle of attack
o
and positive ACp for flow from the right (looking forward). Linear approxi-
B
d ACp d ACp
mations of the sensitivities were defined in terms of daa and )
d(ACp ) d ACp
The data defining duu and 3B are shown in figure 25, the wind

tunnel flow angle being measured by the tunnel sting support system.

The theoretical curve shown in figure 25 was obtained using the method of
Hsieh (ref. 21). The deviations of the measurements from the theory are
beljeved to be due to the combined effects of the cone's flow field, the mis-
alinement of the probe relative to the cone, and probe manufacturing toler-
ances. The equations used to reduce the flight data were

— do !
Ol_ind —W—)Acp + o (6)
pu a

B. . =-—B _ac +p (7

ind ~ d<ACpB> Pg
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do dB o I

d(ACpa)’ d(ACpB>’ ?

calibrations.

where and B' were functions of M, as defined by the

An appreciable misalinement of the probe in the sidesliip plane was
indicated by the cone measurement of sideslip when ACp equaled 0. The data

showing the offset angle, B', are given in figure 26. Data are included
from tests made in two other tunnels as well -- the Langley 4- by 4-Foot
Supersonic Pressure Tunnel and the AEDC 4-Foot Transonic Wind Tunnel. The
B' data scatter was about +0.15°. A constant value of 0.57° was selected
as a mean misalinement value. ’

When the cone was carefully positioned at zero angle of attack, the
angle indicated by the fixed flow-sensing probe in the four wind tunnels
was as shown in figure 27. The data scatter was about #0.2° from a theoret-
ical inviscid solution for the velocity vector at that location given by the
method of reference 22 for subsonic flow and by conical flow theory for super-
sonic flow. The theoretical solution seems to provide a good fairing for
the data, indicating no appreciable misalinement of the probe in the angle-
of-attack ptane. In-flight checks of cone angle of attack and angle of side-
slip were made as a check on the wind tunnel calibrations. The accelerometer
method of reference 23 was used to check angle of attack. According to this
method, if the aircraft is held stable at a constant altitude and velocity,
the aircraft longitudinal acceleration can be expressed as a function of
aircraft angle of attack, where

sinad__ = a (8)
ac Xac

Correcting for small constant rates of change in altitude and velocity, the
equation becomes, after solving for angle of attack,

AU
_ . _ e . AH
a . = arc sin (;Xac gAt) + arc sin (U;Zf) (9)

The cone angle of attack was determined using the preset inclination angle
of the cone relative to the aircraft longitudinal axis (which was known);

the results are shown in figure 28. The subsonic data agree well with the
wind tunnel calibration. The supersonic data are inconclusive because of

the limited number of suitable data points.

Two methods were used to check the cone angle of sideslip. The first
method used the equations of motion simplified for steady state test
conditions where

q.S

o

ayac = — (Cy6 Gr + CyBBaC> (10)
r
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Aircraft angle of sideslip was calculated from this equation, and the cone
sides1lip was determined by correcting for the misalinement between the cone
and aircraft axes. The results are shown by the square symbols in figure 29.
The data for the open symbols are for flights 327 to 344; the data for the
solid symbols are for flights 345 to 353. A shift of about 0.5° in angle of
sidesTip occurred between flights 344 and 345 and was sensed by the pilot.

Facsimile cone data from a sensitive differential pressure transducer
across diametrically opposed static orifices in the yaw plane at x/L = 0.40
during flights 358 and 359 confirmed the shift in sideslip angle, as shown
in figure 29. The data for differential pressure and indicated angle of
sideslip were faired, and the intercept of ACp = 0 was chosen as the true

zero angle of sideslip. The data from flights 345 to 353, 358, and 359
were corrected accordingly.
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APPENDIX B
TOTAL TEMPERATURE- MEASUREMENT

It was necessary to know the free-stream static temperature of the
atmosphere, T, at all flight conditions in order to compute airspeed, U,»

unit Reynolds number, Um/ »e and the adiabatic wall recovery temperature on
the cone, Taw’ The direct measurement of T during flight is not practical.
Hence, total temperature, Tt’ was measured by using two independent tempera-
ture probes installed on the aircraft fuselage.

The readings from these two probes differed by an average of 1.5 per-
cent -- a significant amount for experimental research in transition. Two
methods were used to ascertain which probe gave the better reading. The
first was to compare the value of T computed from the measured Tt with the

radiosonde weather data discussed in appendix E. The second method was to
measure the rate of heat transfer, Qw’ on the surface of the facsimile cone

together with surface temperature, Tw' A check showed that Qw approached

zero as Tw/Taw approached 1.0, which verified the accuracy of the measurements

of Tw’ Qw’ and Tt’ since Tt was used to compute Taw' This check also verified
the accuracy of the computation of boundary layer edge flow conditions Me and
Te and the accuracy of the laminar and turbulent recovery factors, r, used in
computing Taw‘

The first total temperature probe (probe 1) was installed on the side
of the aircraft nose. The second probe (probe 2) was installed beneath the
nose. Both probes were sufficiently large to place the temperature-sensing
element outside the aircraft boundary layer. Probe 2 was installed about
hatfway through the flight test program (for flight 339), after readings
from probe 1 were suspected of being in error (the readings were suspiciously
Tow compared with ground weather data on the runway before takeoff). Typical
comparisons of the in-flight temperature data with the radiosonde data from
appendix E are shown in figure 30. The second probe (probe 2) showed better
agreement with the radicsonde data at all airspeeds and altitudes. The
apparent error in the probe 1 readings was not a simple alteration in recovery
factor, r.

Because of the error, a correction to the probe 1 readings for all
flights prior to flight 339 was devised. The method of doing so was to
continue to record the probe 1 readings after flight 339 to establish a
basis for estimating the error before flight 339. The corrected value of Tt

was cross-checked against a theoretical Tt for the radiosonde measurements
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each day. The accuracy of the Tt measurements from probe 2 is estimated to
have been within %0.3 percent. With corrections, the accuracy of the Tt
measurements before fiight 339 is estimated to have been approximately 0.4
percent.

The facsimile cone with thermal instrumentation was flown before the
first flight test of the 10° transition cone (flight 327). The thermal
instrumentation in the facsimile cone was a second source of temperature

measurements and actually verified the accuracy of the Tt corrections applied.
Shown in figure 31 are Q, versus Tw/Taw at ¢ = 135° for two of the heat flux

gages (those at x/L = 0.40 and 0.67) at different times of a selected period
of transient flight conditions. In figure 31, the fairing of T /T__ approaches

w o aw
unity as Qw approaches 0.
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APPENDIX C
CONE STATIC PRESSURE MEASUREMENTS

Cone static pressure distributions were measured on the facsimile cone
at Mach numbers from 0.55 to 1.68 during two flights. The static pressure
orifices were connected to a single transducer using a Scanivalve. The
static pressure orifice locations are shown in figure 5.

Typical data showing the axial surface pressure distribution are
presented in figures 32(a) to 32(e). The data were recorded at near zero
cone incidence. At subsonic Mach numbers, the flight data are compared with
the theoretical pressure distribution for zero incidence from small pertur-
bation theory (ref. 24). The axial surface pressure gradients were all
essentially zero, favorable gradients having been expected by theory for the
cone alone. At supersonic Mach numbers, the cone surface pressure distribu-
tion agreed reasonably well with the conical theory of reference 15.

In figure 33, for M = 0.6, when a portion of the forward fuselage was
included in a theory using the Euler equations, the theory agreed well with
the flight data.

The nearly constant cone surface pressure at each free-stream Mach
number was used to derive the relationships for local Mach numbers, unit
Reynolds numbers, and dynamic pressures used in this report and shown in
figures 34(a) to 34(c).
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APPENDIX D
TRANSITION ASYMMETRY AT NONZERO INCIDENCE

The data that were acquired to define transition asymmetry (transition
at nonzero incidence) are compiled in table 3. It was considered important
to perform transition asymmetry calibrations on the actual transition cone
because of the possibility of body-peculiar geometric imperfections (the two
surface-mounted microphones, for example). No other such data are available
for the Mach number range of this flight test program. There are data for
Mach numbers of 2 and higher, however, so data were acquired on the cone at
free-stream Mach numbers up to 4.5 to permit the results of this investiga-
tion to be compared with the results of other investigations. This appendix
represents the only complete compilation of asymmetry data for this cone.
Some of the data were presented in references 6 and 7 to illustrate the
importance of controlling incidence angle in wind tunnels and to show that
the sensitivity of transition to small incidence angle varies with Mach
number.

The calibrations for asymmetry were obtained in several NASA Ames and
Langley Research Center wind tunnels. When possible, data at the same test
conditions were acquired in more than one wind tunnel, since it was recog-
nized that wind-tunnel-dependent characteristics might affect the observed
sensitivities. The data presented in table 3 were all acquired using the
traversing pitot probe. The most complete set of data, which also appeared
to be the most self-consistent, was acquired in the NASA Ames 1l1- by 11-Foot
Transonic Wind Tunnel and 9- by 7-Foot Supersonic Wind Tunnel.

The transition asymmetry data were acquired by pitching the cone in
increments through a range of angles of attack; the pitot probe trace was
along the top center ray, as it was in the flight test program. The yaw
angle was held at zero while angle of attack was changed so that at positive
angles of attack the pitot probe trace was along the leeward ray (¢ = 0°).
At negative angles of attack, the pitot probe traced the windward stagnation
ray (¢ = 180°). The cone was then yawed in increments through a range of
angles of sideslip at zero angle of attack, placing the pitot probe at
¢ = 90° for positive angles of sideslip and at 270° for negative angles of
sideslip. Transition asymmetry was thereby defined on four rays circumfer-
entially about the cone.

The procedure used in correcting the flight data for nonzero incidence
was essentially the same as that used in references 25 and 26 for cones in
free flight in an aeroballistic range, except that references 25 and 26
used four measurement points at the cone edge rays as viewed in the silhouette
by two shadowgraph cameras oriented 90° to one another. The total incidence

angle, T', is given by

r= (GZ + B2)1/2 (11)
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In the present experiment, the location of the pitot probe trace relative to
the windward stagnation ray could be defined by the expression

¢ = tan L g - 180° (12)

Since ¢ and I' can occur in any random combination in flight, a rationale
was developed for interpolating between the four ¢ data points of the present
calibrations. In reference 26, data from several supersonic and hypersonic
sources were collected, some detailing variations in ¢ as fine as 10°. The
family of curves shown in figure 35 was derived for transition onset, Xt'

Reference 27 showed generally good agreement with these curves for free-
launched cones in another aeroballistic range for 01/6C > 0.3 and M_ = 4.5.

The present calibration data, which were acquired after the data in
references 25 and 26, are shown in figure 36. The present data are in reason-
ably good agreement on the leeward (0°) and windward (180°) rays with other
published data (refs. 26 and 28 to 30) at Mach numbers at the boundary layer
edge, Me’ of approximately 2.0 and from 4.36 to 5.15 (figs. 36(a) and 36(b),

respectively). The sensitivity of transition to angle of attack seems to be
about the same for values of Me from 2.0 to 5.5, but, as will be shown in

figure 37, changes dramatically as Me decreases from 2.0 to about 0.4, and is
approximately constant for Me = 0.4 to 0.9.

The curves in reference 26 were used to create a rationale for interpo-
lation, and the data from table 3 were used to develop the curves shown in
figure 37. The method for correcting Xt and XT to zero incidence values was,

therefore, to find the curve for the value of Me closest to that of the

flight data point, to obtain the ratio of XT/XT from this curve for the known
0
values of I and ¢, and to divide the measured value of Xt or XT by that ratio.

The ratios (X,)/(X, ) and (X;)/(X; )} were assumed to be identical.
t tO T T0
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APPENDIX E
WEATHER DATA

Radiosonde data for the atmospheric conditions of each day of flight
were provided by the USAF Flight Test Center Ground Weather Monitoring
Station at Edwards Air Force Base. Data were acquired at regular intervals
from the surface to an altitude of 15,000 meters (50,000 feet). The data
included barometric pressure, atmospheric density, temperature, relative
humidity, windspeed, and wind direction, and are tabulated in table 4. The
sources of measurement uncertainty are discussed in reference 31.

The significance of the radiosonde temperature data to the present
investigation was mentioned in appendix B. The windspeed and wind direction
data are important because these disturbance environment data may be cor-

related with the turbulence encountered at various test altitudes on particular

days.

Week-to-week or season-to-season changes in the atmosphere could have
affected the results presented herein. However, the data in this appendix
show that the atmosphere was remarkably stable dur1ng the part1cu1ar days
when flight tests were made.
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x 100 % 100 x 100 x 100
FLT 334 9= 1=-79 AIKCRAFT TRIM ANGLE = 1.00 CEG
dU35 1426 4uB7D 1145 139.12 thef 7649 L1aGUS  T434 9419 33241 32046 22344 22447 203 =-,07 «0393 0267 +0439 0279
10339 1441 G2e% 1247 U494 b3e1 SLel 1a004 6498 €402 32441 31444 231eF 234,11 =,04 =-,08 «0299 0129 01221 G178
10143 1,33 TOLS 1345 44,24 **%k¥d  wakes W976  ¥x¥k  Ax¥x 330,08 312,7 244e4 245.6 =,02 «,0¢ «0371 0150 426G «604C
FLT 335 9~ i=-78 AIRCPAFT TRIM ANGLE - 1l.00 DEG
43149 1471 11647 1le4 42404 bie3 L XY 2 GH4  Be4b G422 35043 329.4 22140 22143 =4(5 =404 +0251 0102 <0487 0267
13153 1450 14039 lue9Y 3558 S2ea 6342 14041 7257 Q423 32443 325.,0 22347 224.0 <«.1C =,07 0249 «0107 0573 1777
13336  leab 7733 Nze4 30687 kxkks  wkdxd 1,015 Rk adkk 3]19,1 314,44 24749 24742 =482 =~,11 20477 «0198 4820 o EET0
FLT 336 = 6=78 BIRCRAFT TRIM ANGIEt - 1,00 CEG
14169 JeTt 1a7id L) e8  4Atetd  kk¥kk  kks¥k L ,yfi4  kkkk  kk%kx 353,88 338,88 21fe4 22143 =415 =-,03 00543 «0218 «C430 21021
FLT 337 9= 2=78 AIR(RAFT TRIM ANGLE - 1,00 DEG
11233 Le57 1lu*l pLe3d 3B459 il T8t 12012 8425 GeBL 22840 318,% 21947 22146 =,0:7 «02 «L330 «0140 o4l3 «CH2¢
#1339 1469 Lu5T77T Lled 374235 buek 767 «990 7033 6438 3221 307.1 223,1 222.2 =-,08 (.00 «0323 «0139 0345 o264
11142 1433 9682 10«5 33,32 L8e2 6640 14017 5488 7481 310,48 20443 22943 224.9 211 =,06 «0366 «0156 0426 «CHB5
FLT 338 G=13=78 AIRCKkAFT TRIM ANGLE = 14GC TEG
19:10 Tt OLIGE9 dlec  4leBD AR¥ER Exdad J CLl0 #dkk wkkk 353,88 341,0 21844 21FeB  =oCS 01 00512 o207 «0551 «1984
Llotls Y G765 jle® db04kc el 6746 «JET  Ba93  Te13 323,6 30E.8 23344 231.1 =.14 o01 20308 «0133 «0386 «£21C
FLT 339 3=25=-78 AIRCRAFT TRJF ANGLE =~ 1.00 DEG
13t 8 1460 al3qb  sled 3teav 5947 AGal 1,020 T7¢B6 2,10 331,4 324,64 21Ge2 **¥¥k =,07 -,07 «0313 «0132 «0E54 01434
138513 lett 11139 1Uet 344l4 577 66e5 14023 7420 Bel0O6 3173 31247 22342 #*¥¥XXx  —,(67 =,0¢ (0230 «0099 o404 ol GEB
1381 L3t GuLh  Laeb 37473 rEEdx wkhAxk «995  ¥EdE AR dd 222,3  310,5 233,8 kkrks <, ]f =,12 « 0295 «C127 «3620 o« 4460
reeed NNUT MEALULRLEQG

UJrING FLIGHY
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H, m; Um/um’ per m x 106;

oo ?

kN/n?; X, and X

TABLE 1.-Continued

(a) Continued

I 0

cm; Re, and Re; , x 106; T
tO T

¢

Tw‘ T

w?

and T°° , K;

b

o and B, deg; <\/§€;§/qm)100, <\/%€;§}ptm>100. (;/%Z;E}qm)loo, and (;/%Z;§>qm)100. percent
. - 2 - 2 - 2
}33“ i " l:_: “ R W T | o | T | T T o | Ty | @ P ::2 :z zil
x 100 |, 100 100
FLT 34¢ 9~28-73 AIR(KAFT TRIM ANGLE - 475 CEG
143 5 2403 11837 1345 357,17 ##kkk  kkkid 955  kAk¥  k¥X% 394,66 35643 21644 2147 «C8 «02 0162 #0057 0328 «C236
FLT 34i 0= 2-78 AIR(PAFT TRIM ANGLE - 475 DEG
12126 183 10677 1442 55454 2343 6240 14003 7492 9428 36749 351e4 22046 22064 =ol5 0,00 20429 «0167 «089C 1.4180
FLT 362 10- 2-7% ALRCRAFT TRIM ANGLE - 475 CEG
14149 1,57 Gbué 13.3 47.02 4664 5544 14023 7426 8486 342,0 33641 22941 22748 =¢26 =405 «0277 0118 140040 1.5650C
FLT 343 1N~ &-78 ATR(RAFT TRIM ANGLE - 75 DEG
12132 1,92 11276 134E 35459 5347 69,9 e9F4 7454 Ee62 37546 35048 21647 21lbe4 =402 003  HRkkEk  ANkkEE  FERXER  RERXEE
12336 1e54 19657 1149 39404 4242 51eB 14045 6493 856 32742 32846 22149 220Ge5 =19 e06  HR¥RXE  RREEEF  RFFEEE FREFEE
FLT 344 1)- 4=78 AIRCRAFT TRIM ANGLE = +75 DEG
14350 1Bl 10724 13.9 54.006 513 58 14001 7437 6043 36444 34746 22003 22Cel =o18 =~,01 «N308 «0121  1.C€29C¢ 1.527C
14:54 1.64 10873 2241 4282 4845 5L49 1,026 7014 8433 33403 32845 22042 2161 =431 «04 «0289 «0122 +9480 e 7540
FLT 345 10- 5=78 AIRCRAFT TRIM ANGLE ~ L7% DEG
14320 1447 9357 13.%F 44.00 4447 536l 14021 46482 belé 33104 3264l 2314& 230eb6 =ulD =oC4 «0290 G125 « 758C + 4960
L4124 Lot 10472 12,7 4heb6 4845 5446 «96G 6430 Tel5 339,9 325,66 22344 22247 =438 =410 «0252 «C1CH  14315¢C o770
FLT 346 10~11-76 AIRCRAFT TRIM ANGLE - 75 Df€
233640 zeto 1157 144 ale2h  FRERE  FRE¥E 0932 k¥ warx 403,8 355.7 21941 21Fe2 ~.CE o3 «C575 (169 oCH8E  14431C
**xk*d NOT MEASURED DURING FLIGHT




43

TABLE 1.~Continued

(a) Continued

w? T, and T, K;

o and B, deg; < ’Eizz/qm)loo, < fﬁizz/ptw>100, < ’Eglz/qw>100. and < 'E;zz/qm>100, percent

H, mj U /v, per m x 106; Qs kN/mz; X and X, cm; Reto and ReTO. X 106; Tt’ T

2 P 2 ) 2 = 2
Time M Uy X X /T Re Re T T T T ptZ pt2 ps1 pSZ
of H e 9% t T aw 1 T t w o ® o B
day ® Yo 0 0 b ™ ptm Ay Ay
x 100 x 100 x 100 x 100
FLT 347 1:=-12=79 AIR(KAFT TRIM ANGLE = 475 OFG
l49833 1479 10723 3¢5 5249l 4047 5346 0999 7,87 Be52 369.6 35068 22447 22349 =427 49 «0472 «0186 «5130 +4250
FLT 348 1u0-12=78 AIRCRAFT TRIM ANGLE - 75 DEC
14346 1455 9731 46459 43,42 49,4 ¢990 5469 €450 34545 328,49 2329 2307 =~,30 040 RERERE  kkkRF R kkkkEk KRR KkE
FLY 349 1)=74=78 AIRCRAFT TRIF ANGLE = 2.5 CEG
131 5 oth 3110 lbelB %k Heasd «G95 kkk  kkkk  2Q06,6 29246 2781 273.7 05 048  wEAkdk  hkkkkk  kdddkd REkdkkk
13317 1.16 12102 alafiu 57.2 04ef  1a00Z 4456 5426 279«8 27342 22042 22141 =420 065  kEERRE Rk RRkkRE  kRhkkE
43%3¢ «87 lucul L3atl fae 5609 Le00T 3,95 4Ae34 26343 26lad 2284f 22644 =o(E e 4E  RERAWEE AR EREE AR EhEk  kEREEE
13:33 «BE ilibe Laogtis 4943 56e% 14073 3465 4el5 26448 26144 22943 22648 =ol5 b5 HRAFAE  EREREE  RARERR dEERR
13t39 ety 9589 L4417 4345 5744 0984 3,56 4417 26741 26144 233,6 23(,0 <=,08 o5T7  MhkdEka  dokkkkhk  kkkrkE  kEEXEX
13147 ] 8135 1374 513 5844 «985 346G 4408 27244 26445 264443 24Ce2 ~oCO o560  EdkkER  kkkkEkE  kkkkRk  khkokEkx
13104 it bebo L3450 £led Haed 099D 3,54 4417 27049 26449 24345 239,9 =07 o24  REEEEE  RRAREE  EREEXKE  A¥REEE
13:57 15 2230 lis5y  #xdsx 4742 3G  k¥Xd 3,66 27049 2644 24346 24040 =401 oEE  ARBERE  kddddE  HNRdkE mREEEE
143 0 75 €213 13,74 S2e5 5844 0992 3,60 4,05 27049 265.6 24343 Z4C.D =~,11 oGl KEkkdkk  pRkkxk kkkdkk R EEEEN
143 9 ohe 5673 L3¢ 5ued 57e2 0972 3430 3,73 26248 27246 26248 2591 «C5 046 Rdokkkk kpkkkEk kkokkkk kokkkkaR
14311 W03 L6y 13.69 “B o€ 529 «9T8 3431 3,79 265345 2T4e9 26247 25849 =~a)3 W26  wEEEEE Rk Rkkdkk  wkRbAE
14013 b3 z702 liets Bakws L1 «9TFR kA% 3,29 208442 ZT7545 206344 25€49 =417 ¢T3 wEk Rk dddwkF  mwEk¥k  kRRkEK

axe¥d NGT MEASURLD

CUR NG FLIGHT




TABLE 1.-Continued

(a) Continued

H, m; U /v, per m x 106; 9, kN/mz; X, and Xq, cm; Reto and ReTO. X 106; Ter T T,

W' and Tm . K;

b

o and B, deg; ( Eézz/qw>100, < ’Bizz/ptm)loo, ( ’B;lz/qm>100, and < ,E;zz/qm>100. percent

o’

= 2 - 2 = 2
Tine | u, N w e | ke, | re T T T 1 Pty Psy Psy
of H —_ Q,, t T ® [ B
day © v t T W Taw 0 0 t W ® b Py q, q,

FLT 350 10-25-73 AJRCRAFT TRIM ANGLE - 3,50 CF6

133 7 52 2309 9e3 14475 kkerk  KkREN 0999  k¥k¥  kkkk  302,4 30Ce2 2866 28549 ~-o42 060  kkkkk  ddkxde  kyrkdkr kEdEen
s 13:13 33" 2502 647 13402 #dktx  dukik 1,000 FREx  kdk¥  20G,5 297,9 28543 285.7 =~.06 2054  kedkkE  kkkdyd  kkpkak  kkkkEk
' l3sz2 o7 5291 Tett 1La97 *dmd% 4940 14006 *¥¥%x 3,00 28345 28340 26540 26442 +405 LA EL AL B L LI LRl L AL
o 13837 1.CY 14207 542 11444 5749 6801l 14043 4410 6496 261e1 26641 21046 26843 =~e39 049  kkEkkk  odokkk  kkkkkd  ERRkkk
X 13144 066 8453 045 1Us34 49,8 58e2 14014 3462 4019 260e3 261e4 239.7 23642 19 050  AkkEk  kkdokd  kkdokkd  kkkkkk
13157 «86 12591 et Fe4b 6768 7567 1324 4002 445C 25148 25347 21842 2171 =,04 PERELLALLENLLLLLL I AL L L I LG i L
13159 87 L2493 Se2 Geb2 6340 T4e9 14022 3478 4447 25049 25245 21747 2174 =411 Wl6  REFKEE  AERkEE frddud AbAskk
) 148 3 o0 126422 5¢3 lue3a 6242 T6e2 14004 3424 4413 25644 25341 22044 21744 =55 =402  #¥dkkk  dkkdkd kkshkk  fédokkx
! 14341 «77 Jube? 5.8 991 559 6440 0959 3425 3479 25441 25047 22743 22148 =26 o488  EE¥dkxk  hdkdokk  kkpkkk  kkgokkk

FLT 351 10-31-78 AIRCKAFT TRIM ANGLE - 3,50 DFG

914 57 2412 ToB  4le68 xdkbd  Fdkek 1,021 FF¥F xR¥k 272.4 27641 25547 25740 28 «89 «1093 «+0200 bbb 22240

i 9:17 o 60 5573 6al LZeu9 Rkwkd kkx¥k 1,015 kkkv  gdkk 272,4 27443 25441 25641 -~el4 49 «1054 «0208 ¢3270 22100
B 9125 1.16 14442 HeU L244U *d¥d¥ kxR Ek #9GC  #FE% kEkkE  278,5 27048 21943 2171 ~e53 056 00643 00263 <0528 «0632
} 9129  Lel7 1l4tb1 e LLeB7 kb  wdad 1,002 kéeF ¥hek 276,1 26946 21be4 21662 =o5 029 R¥EENEk kkpiobk kkokkkd kkRdkk

93131 1418 L4570 Hel 12459 #xk¥k  kkk¥¥ 1,002 4¥¥x  kkkt  273,0 27042 21664 21669 ~o79 o0E dkkkk¥  ddkkEkk  kkkkkk  mkkkk¥
R 9144 108 14363 4.8 L{.8¢ 6443 HENXF J,GCY  Akkk  kxkk 269,4 26342 216846 21743 =430 48 00746 00262 «C615 20762
9154 e92 13499 446 Gel> t846 7867 14021 3476 4440 25644 25742 21942 219.3 =428 52 «0903 «0309 +0838 1057

cm———

FLT 352 10-31~78 ATRCRAFT TRIM ANGLE -~ 3.50 DIG

; 13139 450 4266 74T 10eE3 tA%ed 4848 o995 KAt 3,72 279,1 27641 245.2 26349 =¢01 (5T HRIEEE AREER KREEEE kP EEER
- 13100 o6L  T211 646 10Ul 4742  56e4 14001 3420 3482 26643 264e3 24846 24668 =eO0l (57 k¥Rekk  Rkkbk  kkekkk  bhkEkd
v 14346 o71 13093 544 Be43 5664 6445 La005 3421 3468 264642 24447 22346 22326 ~alT 452 kERkhk  ARkbrk  Aekbhk dEhkkk
243154 W71 10691  Se4  Gedl  £2e5 6909 997 3430 3471 24642 24248 22345 22346 medf 427 AREEVE RREREE  KakEE% adbEHd
14156  o71 10736 543 €438 5541 6240 4991 2470 3406 247.8 262.8 225¢0 22346 =022 12 KEREEE RRREAE KESREd RREHE

xxkk NOT MEASUREL QURING FLIGHT

€t




¥e

H, m; U /v, per m X 106; Qg kN/mz; Xt and XT’ cm; Reto and ReTO, x 107

TABLE 1.-Continued

(a) Concluded

, and Tmb, K;

o and B, deg; < B;zz/qm>1oo. ( 'Bizz/ptw>100, ( ’B;lz/qm>100, and < 'Egzz/qm>100| percent

2 2
Time 1) —— ——
of M H o % X Xr Reey | Rt Py s,
day ® 100q,, 100q,,
FLT 311- 1-7& AIRCRAFT TRIM ANGLE - 4,50 [EG
13t 8 044 2047 6e3 10473  ¥F¥EEE xfokkk ALL LRSS 113¢€ 02450
L3116 62 1954 643 Qeb7  HEERX  HEXEK TT T TY 2 LZSYIT kR ER
13:2¢ 14 4327 Ted luedd #rstax 4640 ke 3,40 #1211 «1630
13125 50 4326 Teb LTelD #héde 47.0 wrer 3,33 Rk bk R RAE
13327 «49 4169 Te5 AbLeah b4e2 5Ls1 3,04 3449 «1181 02590
13848 le2Q a5E10 4ed Qeld ¥EERE  kERRX LA AL L AL 0753 «0891
23155 57 7203 Cat J419 23.3 9944 3409 3,51 ¢ 1067 «4720
14117 «E2 12727 4.5 9,14 7442 84,1 3.1 3,81 FAkkkk kX
14127 o7 1u?5l T8 8409 £2e1 6147 4¢21 5402 «10699 4060
¥¥édkx NOT MEADURED CURING FLIGHT




TABLE 1.-Continued

(b) U.S. Customary Units

Hy ft; U /oy, per ft x 105 q , 1b/7t2; X, and Xq, in.; Rey  and Rer . x 10%; 7., T, T, and T+ R
) - 2 - 2 - 2 = 2
o and B, deg; Py /qw 100, Py /pt 100, Pg /0, }100, and Pe /q,,]100, percent
2 2w 1 2
' - 2 ] 2 ] 2 a1 2
; P: P P P
Time U tz tz 51 52
. of M H = X X T/T Rey Rey T T T T o 8
' day = Ve e t T voaw 0 0 v v . b Pt % L™
X x 100 x 100 | X 100 [ x 100

FLY 327 8-14-78 AIRCRAFT TRLM ANGLE - 2.50 DEG

K 8154 1,20 40175 2.27 390 20.8 24e6 1e035 4,96 5490 50340 506645 390¢5 388e6 =024 ~o04 #¥RERE 24 EE XXVAED FEENIN
i 9t 0 1.08 37155 2426 379 2049 24¢4 14012 4417 4494 49946 49440 40541 388.,5 =e22 =03 «0670 <0278 «£590 «106¢
3 ar 7 86 31490 2.21 304 19.9 2242 leUl4 3494 4e4U 4EDe5 4bAhed 42249 421e0 =402 =~4C4 «0970 «0306 2240 04350
919 W66 19802 2445 303 2046 278 0G69 3427 4e4) E1Te0 49641 47546 47745 «01 -.01 «1070 0243 «1460 *dnde
9124 55 10288 2.79 308 *swky  Eaksk 0G73  %ed¥  x#¥% 533,1 5149 50247 509.0 =407 020 «1590Q «0275 245220 143780
ERELY o744 268l 2.2 277 ¥w%s  weddk 1,036 sse¥ k¥ 492,8 504e4 44442 443.6 «03 216 «09840 «026) 11,1220 «EE80
9136 56 9869 2.74 296 ¥¥rky 20.0 0976 ¥ 3,74 53341 51649 50347 51049 «05 =403 «1520 «0253 1.6410 1.7150

FLY 328 8-16=78 ALRCRAFT TRIM ANGLE -~ 2,50 DEG

11113 1.52 48849 2.08 416 24,1 2849 14071 8428 9407 53465 55UeT 3€546 36Eel =,44 27 0397 + 0170 «C530 «0630
1020 1.3% 46870 1,68 362 2349 2840 14068 6.30 7,38 510.0 52742 372.3 370¢e3 =419 -=.C5 «0413 0177 +C800 20818
1123 117 39934 2,21 377 19¢9 2247 14046 4488 5474 50341 51246 395.0 389.7 =439 =409 20517 «0213 «068¢C «1170

FLT 329 8~18-78 AlkCRAF1 TRLh ANGLE ~ 2.50 DEC

17:11 1.39 45921 2.15 396 2667 3048 14036 6414 7.08 51102 51l1le7 36847 37743 =416 0.CC «030¢€ #0132 U481 «0493
B 13108 142 40367 2.28 395 26e2 29.8 ¢999 4491 5e62 50448 49045 39149 390.7 =el6 =oC9 0487 « 0204 «C498 «C478
10822 112 38292 2.25 372 21.0 2505 1eUOL 3491 4487 49840 4bbe?7 398e1 36644 ~e31 *15 «0613 00245 «c708 0613
101:28 «96 32077 2.15 294 2048 2342 14005 3,76 4420 4B8%5.3 48043 422.8 423.8 -=.02 203 0934 « 0296 01224 «C275
11137 «85 32110 2.12 288 2le5 24e3 14005 3479 4033 4843 47943 42342 42346 =01l =o01 0953 «0300 »1098 «22%0
13136 75 26900 2423 284 2242 253 ¢986 3468 4020 49343 4B8Le4d 44344 44542 «08 «ge «100¢ 272 2 Q6€9 «€11¢
: 1142 «hR 19983 2.46 299 22.0 26406 0967 3446 4419 51247 490G 469e3 47204 =410 <~,Cl «1057 «C244 «C654 «35C0
. 11148 54 9667 2.82 305 #xdke wédwy «G70  A%ks #4242 530,2 510.7 501.0 503.9 0.00 o1l +1080 «0179 146600 1.¢C7C

Akve® NOT MEASURED BURING FLAGHT

113
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TABLE 1.-Continued

(b) Continued

H, ft; Uy, per ft x 10% g, 10/ft%; X and X

T

o and B, deg; < /Egzz/qm>100. ( Eézzlpt )100. < B;lz/qm)1oo, and ( /Eézzlq”>1oo, percent

n. 6.
in.; Ret0 and ReTO, x 107; Tt‘ T,

W'

T

, and wa, °R;

= 2 =i 2 = 2 il 2
P P p p
Time U 1 ‘2 t 51 52
of M H = X X T /T Re, | Reg T T T @ a B
day ® Yo % t T Yo 0 0 ' " i b % ptm = o
x 100 x 100 | * 100 | x 100
FLY 33¢  6-23-78 AIKCKAFT TRIM ANGLE - l.5v DEC
Q1315 1,44 39832 2479 5764 2746  32e3 o587 5696 6497 5491 523,1 386.1 38b6et  oC4& o1l L067C  oC262  +C440  JCh40
9139 1,35 37805 2,685 555 2445 2664 14005 5459 6455 533.7 519,00 35l.1 393.6 LC6 <10 40621 40267 €820 L1€70
9143 1,23 34946 2.86 530 20.7 2445 14008 5.21 6416 52546 514.9 403.5 404.8 407 405 0417 0175 <1430 1.2%30
9147 1417 32185 34,00 544 1849 2243 4599 4468 5,53 52547 5lle7 41247 41€eh  «€3 0T 0355 40145 L3660 L2560
9152  J89 24203 2.90 449 17,2  19.7  .995 3492 444b 52340 5ile7 451a4 45045 401l 405 L0905  LC300 .7Cl0  .£320
FLT 331  8~24=78 ALKCLRAFT TRIM ANGLE - 1.5u DEG
9134 1,57 42065 2467 595 Feskk  sakk¥ (G433 Rk wexk 57644 522,1 386.1 386.6 =.20 =,(3 L0165 0083 .C254  ,0317
9141 1,27 35046 2,94 562 21e5 2445 4996 5413 5,84 533¢7 515,65 403.5 402.3 =,02 L0l L061z ,0262 <1039 .7¢%50
2147  ,R4 18578 3,27 505 ¥0skd 19,0  ,97B ke¥f 4,40 388 519,0 472.2 472.0 -e13 <10 40972 €302 45820 .5€10
9151 72 11971 3,46 495 eeEsd 18,2 971 M#%¥ 4,15 55042 52843 458.5 501.3 =.09 C.C0 L1026 L0266 1.4690 4440
9153 72 11874 3,44 489 ehwas wEdwk 979 A¥e&  edwk  549,9 532,4 49843 50le4 -—el6 ~403 1102 ,0282 2.2610 L5060
FLT 332 8-25-78 AlkCRAFT TRiH ANGLE = 1.50 CEC
191 6 1,71 46566 2,646 584 *rkRd  waesk 1,002 *4E¥  Bk¥E 602.5 57740 380e2 38iel =413 L1 40218 40089 4048 ,0351
10317 1,49 42674 2,54 536  24.9 2845 1.042 7.U7 8,15 55842 599,9 386,5 386.8 =~,16 404 L0375 L0161 L0472  L04%2
10129 (93 26233 2,86 455 1940 22.5 1.008 467 5,23 521e3 515,95 44444 441.4 =407 0.00 40822 <0287 41650 1,24%50
FLT 333  8~25-78 AL«CKAFT TRIM ANGLE - 1.50 DEG
13134 1,54 42333 2,72 593 2645 3346 14018 0e99 8,81 S56T«7 555.8 385,1 38648 =,13 €4 0439 L0187 0435 ,0344
12143 1.2) 34939 2,77  5U& 294 3344 14001 0499 7T.68 523¢3 £09,7 406.3 403.,0 .38 =-,07 .0488  ,0202 ,C408 L0B87¢
13146 1,29 34893 2,99 586 2848  32.4 4976 64UE bebd 54145 51246 40643 40342 401 =-,05 40424 €181 JC3E9  .0224
13151 .93 26382 2,83 450 2047 244U 4956 4.64 5,38 5210 509.7 444.2 440.7 = 04 =.06 L0784 40272 L0713  ,20662
13156 LR9 24287 2,88 448 19,7 224 4993 4,41 5,01 52348 511.7 452.1 449,95 <01 =.,10 L0873 L0289 1049 5590
13159 73 18224 3,08 454 L8346 216 4980 4404 4469 £35.8 518.0 4T€¢3 47€.2 =09 =4G7 40982  .0282  L,1A%E  2,2440
12159 ,79 18318 3,09 456 1642 19,8 4984 3463 4443 53548 520e0 47€e3 475.& =o05 =409 L1013  .0292 .2226 LESIC
«&ust YOT MEASURED DURING FLLGHT
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o and B, deg; < ’Bizz/qm)lﬂo, < 'E{ZZ/pt )100, ( ’Bélz/qm>100, and ( ’E;ZZ/QQ>100, percent
[

TABLE 1.-Continued

(b) Continued

: (]
H, ft; U /v, per ft x 106; a, 1b/ft2; Xt and XT' in.; Ret0 and ReTo, x 107, T

w’

T, Ty and ]mb, °R;

- 2 - 2 - 2
: Py P P
Time 1) t t s
Re. T T 2 2 1
of M m = N X X 177 Rey T T, T " - o 8
day ™ v, t T w o aw 0 0 W b % pt‘, Q.
x 100 x 100 % 100
FLY 334 9= 1~78 AIRCKAFT TRIM ANGLE - 1,00 DEG
1013% 1,56 35683 3.5l 817 26.0 3uel 16005 7494 9,19 59748 577.0L 402.1 404.5 «€3 ~,07 «0392 «0167 «0438 +0279
193139 1,41 39398 3.86 855 2049 €hel 1,008 €498 8402 £EIe3 5655 41743 42163 =.06 ~-,08 «0299 «C125 01221 0178
10163 1,33 26017 4.13 Q24 SNk ENas 2976 #ste  d3¢d £505,5 562.9 439,9 442.0 =-.C3 -.06 «0371 +C159 «&26C «£C40
FLY 23% 9= 1-78 AlkiLkAFT TRIM ANGLE -~ 1.C0 DEG
131490 1,71 33214 3448 878 3240 3¢.9 0GB84 8445 9422 0630e5 593.0 3G7.8 39Be4 =05 ~=,.C4 +0251 «C102 <0487 0267
1333 1,50 36218 3.31 743 2Ue5 24e9 14061 7,57 9423 5B3,7 5850 402.6 403.2 =,10 =,C7 +0249 « 107 «C573 «1277
13158 1,19 25372 3.77 770 swwss  2enes 1,015 snex  e¥k  £72,6 56549 464€,2 44540 =82 =,11 <0477 «€198 «482C «tE70
FLT 336 9~ 6=78 AIRCRAFT TRIM aNGLE - 100 DEGC
14149 1,76 38428 3,¢€u 919 astesx gy 1,004 #2kd  k¥wk 63649 609¢5 35342 39Bek ~.15 =,C3 0543 «0218 «C430 «1021
FLT 337 9= 8-78 AIKCKAFT TRLMN AMGLE - 1.00 DEG
11133 1,587 36259 3.45 8ub r4. 13" 3usd 14012 8425 9481 59044 57440 395.,5 3984& =,(7 «02 20330 «C140 +C4C2 €926
11299 1,43 34704 3.45 780 27.1 31.0 «G90  Te33 be30 57948 5524E 401e5 39%e9 =408 0,00 «0323 «0139 «C345 «C2€64
11142 1,33 32424 3,31 696 2285 2640 14012 6488 TeBlL 55848 54747 412.8 4C4.9 «11 =-.0¢ «036¢ «015€ «C42¢ .Cees
FLT 338 9=13~78 ALKULKAFT TRIM ANGLE - 1.00 DEG
LO1UN .75 39336 3441 874 wwwkk  a¥skx 1,010 *$%*  K¥%  €£36.9 613.& 363,2 363.5 ~ou9 o1 «0512 «0207 #0551 1984
N3 1.39 32042 3450 769 22.1 2640 987 5,93 7413 5825 59548 420e1 415.9 =,14 «C1 «0308 +0133 «0369 «5210
HT 239 9-25=-78 AJIRCRAFY TR4M AMNGLE - 1,00 CEG
131 8 1,50 37233 3,44 802 2345 2742 14020 7486 9410 59646 58440 394,6 ##¥%¢ -,07 =,07 G313 00132 «0£654 01424
13113 1.4°% 36547 3,22 713 227 2544 14023 7420 8406 571a2 562.9 4ULleE ®t#8¥ ~,(7 -,(8 «0230 « 099 ALK «CGEE
131146 1,23 31215 3,.¢€l 788 suser  29ene 2G5  #awe  k#ék 500el 558.5 420,08 *¥¥RR =16 =412 «0295 «0127 «3E20 «54€0
“eves NOT MEASURED DUKIMNG FLIGHT
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TABLE 1.-Continued

(b) Continued

2
Hy ft; U/, per ft x 20% g, 1b/ft%; X, and X, o T

o and B, deg; ( ‘Sizz/qm)loﬁ, ( ‘Eizz/pt >100. < ’B;lzlqm>100, and ( ’B;ZZ/qm>100. percent
(-]

. 6
in.; Re, and Rer , x 10°; T,, T., T, and T_ , °R;
to T0 © @

= 2 = 2 = 2 - 2
Time " u, X ‘ T Re Re . . . T Ptz Ptz p51 pSZ
of H — q t T ® o B
dy | D A T af | Te] v " - b % Pe, o N
x 100 x 100 x 100 x 100
FLT 340 9-28-~78 AIRCPAFT TRIM ANGLE - .75 DEG
149 5 2.N3 38836 4410 1194 #*v¥x  newse «955 ®u¥t  dwxk 710,33 641.3 3I8G5.6 3EES «(8 .02 0162 <0057 <228 €238
FLT 341 10- 2-78 ALRCRAFT TFIM ANGLE - 75 LEC
12126 1l.73 35031 4.33 1162 21,0 2404 1,U03 7492 9,28 662.2 6325 397.1 396.8 <~,1% 0.00 0429 « 0167 «€890 1l.4180
FLY 342 10- 2-78 AIRCRAFT TRaM ANGLE - 75 LEC
14149 1.%7 32167 4.05 982 18,1 21e8 14023 T7¢26 8486 6196 60445 41243 41CeC ~o026 =-,0% 20277 «C118 1.CC4C 1.%¢%0
FLT 343 10~ 4-78 &IkChAF) TRLM ANGLE - ,75 DEG
12132 1432 36997 4.22 116l 2345 2745 «984 7454 Be82 &76el 631e5 350.1 389.5 ~,02 R AL LU LA LL LA LI L N Ll L
12134 1,54 34998 3,¢3 628 16.6 2Nsh 1,045 6493 Be56 58940 5924u 3994,4 397,46 =419 o006 ®hRhRE  BhddRe  BEeekd  KER¥AK
FLT 344 10- 4-=78 AIRCRAFY TRIW ANGLE - 75 DEG
14150 1.7} 35185 4.25 1129 20.2 2249 1e0ul 7437 B443 655.9 €25¢F 396,06 39€e2 =olf =,C1 «0308 00121 1,€290 1,%270
14154 1.H1 35673 3,7¢ 874 19,1 224V 14026 Talé Be33 6Uls7 59240 39644 3G4e4 =431 oG4 «G28¢ «0122 «5480 «7540
FLT 345 10= 5~78 AIRCRAFT TRiM ANGLE - 75 DEC
16220 1447 30699 2,59 919 17,6 209 14021 6482 Belé 59646 58740 416,68 415.1 ~,1( =.C4 «Q290 o125 « 7580 » 65390
14124 1,51 36367 3.88 937 19.1 2145 0999 6430 7415 611e3 58640 402.1 4C0e€ =~-,38 =410 «02%2 o010¢& 1.315C «5770
FLY 34¢ iu~41-78 ALKCRAFT TR1M aNGLE - .75 DEG
L3140 2,76 37960 4427 1279 kEskd  xxdxx 0332 wBud FeX¥ T726.9 0640e3 394,4 39247 ~,06 €3 «0575 «0199 0286 144310

Sebta NOT MEASURED JURING FLuGHT
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TABLE 1.-Continued

(b) Continued

H, ft; U /v, per ft x 106; 9, lb/ftz; Xt and XT, in.; Reto and ReTO, X 106; Tt’ Tw’ T, and Tmb, °R;

o and B, deg; ( fiizz/q,)1oo. < 'Eizz/ptm)loo, < ’B;lz/qw)IOO. and ( 'E;zz/qm)loo, percent

Tine Y AR N TG B T B
S s

of M H = q, X Yt | T/ Taw | Rey | Reg T T T T, a B 2 2 1 2
day i Yo t y 0 0 ¢ " ® b % Pty % %
x 100 | .00 | x 1200 | x 100

FLT 347 40-12-78 AIRCKAFT TRIN ANGLE - 75 CEG

14237 Ue7Q 35198 4410 1105 1540 2lel 0999 T.87 8452 663,5 6315 40445 40341 =,27 o4 «0470 +«018¢ +513C 4250
PLT 348 10-13-78 AIRCKAFT THIN ANGLE = 475 DF¢C

V4346 1,55 31928 3.9 973 17eu 19.6 0590 5469 6450 621,65 59240 41543 415.2 -39 k0 HEEEEE  HRRERE FEERNE 0004
FLY 346 10-24-78 &AXRCEAFT TRIM ARGLE - 2,50 LEG

13t 6 o5 10205 2,94 338 ®Exsx  &kdw «99%5 s¥sw  sxd% 533,59 527.0 500e5 492.¢ «0E ol MEbBRE  gBddkd SRR ERdARE
13t17 1.16 36708 2,21 376 2245 25¢4% 1002 4459 5,26 50347 4917 39644 398,00 ~.20 €5 SREREE  FHURES  G200EE 04NN
13132 .87 33470 2,12 285 203 22¢% 14009 3,95 4434 474,00 479ve5 4lle5 4u7e5 =aC6 o488 SHBEBT Rk NRd  FRNNRY Kbl
13133 .88 33399 2,15 293 1944 22¢2 14003 3465 4415 47647 4705 412,7 40802 =~o0% P45  RHEREE  Sadrdt  AE0eE  SNNINS
131390 3% 31463 2.20 296 19.% 22.6 0994 34%6 4Geul 480ed 47065 4204& 4155 =408 57 RS FRBRES ARndE RN
13247 «75 26690 2,27 287 16.8 23.0 e85 3449 4.08 490,33 476.9 439.8 432.3 =,C9 o506 HFREE  WRINEE AR08 RRPREE
13134 7% 27102 2,24 282 2044 26,1 0990 3454 4el? 4BT7,6 47669 43843 431,65 =,07 e24 SEREEE ANt 04SN NNES
13157 75 27ud2 2,25 282 sswee 18.6 «590 %2 3,66 487.,6 4765 438.5 432.0 -.Cl «B8 He¥Bad &MUt 3004 R  KFIBNX
1&1 N W75 26947 2,27 287 20.8 23.0 0952 306U 4405 4ET,6 47600 437,9 432,C =411 o1 #¥nkss Binukr dREdnd  IRRNS
tht 9 «h? 1Bb614 2,40 274 1969 2245 ¢972 3430 3.73 S509.0 4904t 473.C 46Co4 oG5 «hG BeEERE  PRRAR%  PR4NEE  RAPNER
14111 +h3 18670 2,45 286 19,2 22.0 «978 3Je31 3479 51043 49448 472,86 46€€el =413 W26 REEERE B0I43% 290408 PRPNS
1413 o6 18709 2,44 285 wxsmn 1861l 978 *8k%x 3,29 EBll.b 495.5 47441 46E.Q0 =,17 Pt I T I T I LIS T T T2

$¥sed NNT MEASURGD DURING FLiGHT
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TABLE 1.—Continued

(b) Continued

M, ft; U /v, per ft x 10°

w' ot

o and B, deg; ( fﬁizz/qm)loo, < fﬁ'tzz/pt )100, < {E;lz/qm)loo, and ( (Eézz/qw)loﬂ, percent
]

I 1b/ft2; Xt and XT’ in.; Ret0 and ReTO, X 106; Tt’ T, T, and T, °R;

- 2 ot 2 Py 2 o 2
: Py p p p
Time U t t S s
2 2 1 2
of M H Ll 9, X X T/T Rey Re; T T T Te o B
day ” Yo t T v 0 0 t v ® b %, Py % %
x 100 x 100 x 100 x 100
FLY 350 10-25-78 &lKCK&FT TRINM AMNGLE - 3,50 CEC
131 7 =2 7577 2.84 U8 ReEdr  seeee «GG9 ®eek  kdE¥  544.3 54043 515.9 514e7 =442 «EQ0 WREEES  FAtREE  ANIURE KNdN
13:13 5 8209 2.65 272 ewadkd  weamar | ,000 #¢v¢ wRsr 539,1 53042 51345 51462 =406 054 WEEEEE  BANNER RN S kEAIIN
131222 «57 17360 2.32 250 *xvd¥ 19¢3 1,0ub6 *##3 3,90 51043 509¢4 478.8 47%5.5 =-,05 e49  HEERER  BRBARE XA NAP EERINS
13137 1.09 46612 1458 239 2248 2648 14043 4410 4498 4699 479,0 37G9,0 483.0 =-.39 s 49 SehRAd  RENARR RHNNNE AN NNR
13144 «6% 27736 1499 216 19.¢ 229 1e014 3,062 4419 46845 470e5 431eé4 42E.8 19 o500 ¥Rk ARdAkd  ARANS SRR
12187 «88 41310 1.56 198 2646 2948  1eU24 4402 4050 45342 4566 39249 39047 =04 e1l3  #akEdk  ARNRRE FEAANE RRNVRE
13159 «37 40858 1.59 201 2446 295 14022 3478 4447 45147 4545 391.9 391.3 =,11 olf HREREE  ANREE  HEAERE SRN IR
14t 3 «90 40755 1,63 216 2445 30e0 14004 3424, 4013 461e5 45%5¢5 39646 3910k =o%5 =,02 ¥esetd 29040 ¢  FRN4%0 SRNR
14111 «77 348uN 1,76 207 2240 2542 ¢999 3,25 3479 457.4 4512 4U942 369.3 -,26 «hB  FBNEED  ASARID AeiNkd RN
FLY 351 10-31-78 ALRCHAFT TRIM ANGLE - 3450 DEC
9114 «B87 17757 2.39 244 *savd mikyd 1,021 #EEF kx&¥ 490,43 49649 4€Qe3 &EZeb «26 «E9 1093 «020C o b440 «2140
9117 AN 19286 2.47 263 %% E¥0s 1,015 *HkE #¥%E 490,43 49347 45744 46045 =414 49 01054 «0208 «3270 2100
9125 1,16 47384 1,53 259 #¥%dkx  wAEER +9G8  #%%d  3d¥s 501.3 4874 39447 3908 =43 «E6 0643 « 0263 <0528 «0832
9129 V,1\7 &4B725 1,48 248  #%eEn  s688E 1,002 #4%F  #¥EE 4GT7,U 485,37 38945 3892 =457 «29 wendRs  BhEsks SN BESRNA
9131 1.1% 478)5 1l.56 203  #%a¥n sR¥Es 1,002 #eee  EmheR 491 ,4 4B6.4 36945 39044 =,79 208  WHRERE WA RkE RANRAE ARAIRN
9144 1,03 47125 1l.45% 226 33e2 S¥¥¥% 1,000 *¥¥¥  kkk%x  hE4,T 47347 39344 3G6l,1 =,30 48 «074¢ «0292 oCELS «07¢2
9154 «?2 44290 1,41 189 27.0 3lev 1G22l 3476 4040 461e5 453,00 39448 394,7 =-,28 «52 +«0903 «0309 +0838 1057
FLT 352 19-31-78 AIRCRAFT TRIM aNGLE ~ 3,50 CEC
13139 ¢S50 13997 2434 222  kEEwx% 19.2 695  w¥sk 3,72 50243 49646 441e3 475.0 =01 o 57 Houttd  SEAAES  wEdRNd  AeNPAK
17151 «hY 23659 2.02 209 1646 2242 14001 3420 3482 47944 4758 44745 64442 =,01 «57 FuEAxd  wedRgE BRI xRN
14146 «71 35093 L1l.65 176 2242 22¢% 14005 3421 3468 44342 44044 40245 402¢4 =417 o52 #%isds  Riddss  Setind  kEdBNR
14154 «71 35073 1l.66 177 2406 275 «997 3430 3471 44362 43741 40243 40244 =416 027 $Rkksd  skdkAkE  AxisEd PG
14156 «71 35232 1.63 175 21.7 2444 «991  2.70 3406 A&46.1 437.1 405,00 402.4 -,22 12 *0RRe SRERF ARANwE KNGS

*exvr ROT MEASURED WURLING FLIGHT
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H, ft', Um/u

o and B, deg; < /Eizz/qm)loo, < ’E£22/pt )100, ( ’E;lz/qm>100, and ( ’E;ZZ/qw)IOO, percent
(-]

s PET ft x 107

6

o *

2, i 6.
Tb/ft=; Xt and XT‘ in.; Reto and ReTO, x 107, Tt‘ T

TABLE 1.-Concluded

(b) Concluded

W’

T

,and T, °R;

= 2 = 2 = 2 = 2

e M Yo X X T /T Re Re. T T ptZ ptZ ps1 psz

f — T T
dgy » H v % t T W aw to To t w ® ) “ B Uy th 9, 9
x 100 x 100 x 100 x 100
FLT 353 11= 1=~78 ALKCKAFT TFIn ANGLE = 4.50 DEC
131 8 e 6715 2454 224 e#v¥¥E SR «G89 ek wxxx 522,72 51l4eC 50267 49048 =,31 31 «1136 «0135 «3€70 «24650
13116 .62 26031 1,93 202 #%exk  £2xdk 1,053 #668 #0ER 474,00 49408 44042 420,41 -,04 (54 #E0ERE RSN 220040 000
13:22 «50 14197 2.28 214 senas 18,1 0992 #we% 3,40 503.7 49665 479.9 47842 =18 65 «1211 <0178 «4750 «1€30
13125% «57 14196 2.28 212  skeEd 1845 0995 eoes 3,33 E02.4 496e5 47848 &765.2 ~o09 022 RAMABNE  FUPREE FRERE KRNRNg
13127 b9 13744 2,29 212 17.4 20.1 ¢9G92 3404 3449 50347 49645 4EDDH 4802 =415 05 <1181 «0169 22650 2560
13342 1,19 51232 1.24 192 *#edt  &¥%er 1,012 #¥%x  kE¥%  478,]1 4T2.¢ 385.3 385.6 =43 «59 0753 <0298 «C735 «C891
13158 A7 23632 1,94 192 21,0 23.4 0983 3,090 351 47647 46542 447.3 435,0 ~-.21 €2 1067 «0195 «1149 «4720
L4117 32 41758 1,38 17v 29.2 33.1 «986 3415 3481 45744 44447 64029 394.€ =-,39 e€2 ¥HEBRF  4HdAEE  FRNNNE BERGNR
L4127 «7Y 35273 2,30 169 20«5 Z4e3 14008 4421 2402 44004 439423 4Clel 3698640 =422 «51 «2099 <0271 «1074 «4CEC
*e2se NNT MEASURED DURING FLLGHT
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TABLE 2.-LAMINAR INSTABILITY

6
Units for Ue are m/sec and ft/sec; for Ue/ve, per m X 106 and per ft x 10,

2 4
for 'Re and ’Re , x 10%; for F , Fo, F , F , F,, and F , x 10
X ) 1m n 1 1max 2min 2 2ma
Time Re F F Re F F
of M, Mo Ye Ue Ue/% | Yo/ % | Lpin P Loax X3 1 Znin Fa Zmax
day
FLT 327 8~14-78
9t 0 1410 1.05 308 1011 T.9¢ 2443 19.1 «192 0364 o461 225 «103 «256 #3551
9 7 6 «82 244 801 Tei b 2.,1€ 18,1 «289 o454 0595 21e? 180 «310 0433
9:18 oh6 064 201 660 Te74 2438 18.8 322 447 o544 2246 181 0326 0443
91 24 %5 %53 173 569 8.72 20 €€ 2040 #333 0457 0540 24,0 *23%% ¥R Sh9NE
9t 36 54 «52 169 553 8455 2461 19.8 «305 «hb6 «567 2346 #2482 BINEN ¥RV
FLT 328 8-16-78
10013 TeB2 1.47 421 1382 Tedt 2016 18.0 158 353 o483 2147 168 o246 273
10t 20 136 1. 32 382 1252 671 2404 1745 «196 0376 o467 21.1 «197 273 363
10073 1.18 le14 335 1100 Te38 2425 1844 «203 «37¢ 532 22.1 «165 0276 355
FLT 329 8=-18~78
10111 1430 1e 34 335 1270 7404 2415 17.9 0267 «376 o426 21,6 #3¥%%  Rikde 4408
1n:22 .12 1,07 318 1042 Te22 2420 18.2 «205 ¢392 o493 21.8 137 «260 0258
10126 36 « 81 245 802 6.84 2408 17.7 282 «470 613 21.3 0124 «338 « 489
1031 15 «81 242 794 6477 2407 17406 0207 e468 o613 2le2 «123 337 oh45
10t 36 75 « 72 220 722 7.03 Celé 17.9 «305 496 «630 21.5 163 «3%8 o524
10142 57 o b4 202 661 779 2427 18.9 216 s 440 «348 2247 « 220 «320 +« 400
101 47 54 o52 1686 344 9.05 2476 2043 272 0448 o545 FATEIR AL AL R L1 T S P 1L L

ek sk NOT MEASURED DURINE FLIGHT
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2
for ’Re and 'Re , x 10%; for F , Fiy F , F , F,, and F , x 10
X1 X2 1min 1 1max 2min 2 2max

TABLE 2.-Continued

Units for Ue are m/sec and ft/sec; for Ue/ve, per m x 106 and per ft x 106;

4

Time Re. | F F Re. | F F F
of M, Mo Ue Ue Ue/ve | Ye/¥% 1 Lain 1 Lnax X2 | Zmin 2 Znax
day
FLT 330 8-23-78
91 35 1ot 4 1039 410 1347 9.32 2464 2046 +209 «304 +378 24,8 ®%dex 2209 etk
9:'29 Te34 1,30 388 1272 9.28 2.83 2046 o134 0311 402 2448 el22 0225 «309
9143 1.25 1.21 365 1199 9431 2484 2046 «148 «329 425 26.8 «139 «231 316
9147 T.16 1.12 338 1110 74 2057 21.0 0221 326 o419 25,4 #Rd0%k  BdREE  dgRRe
9 52 «99 84 276 906 9,27 2.83 2046 +160 «361 «479 24.7 S35 Hdki% SR
FLT 331 8=24-78
91 41 1.27 1.23 367 1205 9.73 2497 21.1 «132 308 «405 25+4 ¥6%%8 0220 #Rtde
9t 47 B4 « 80 252 826 10,42 3.4€ 2148 olé4bk «347 +459 2692 FEBAE  FARRE  NREkE
Q1 51 «73 «69 223 731 10.9% 3435 2244 «154 339 467 26,9 #3688 E9%EE  SERED
FLT 332 8-25-178
10112 1,49 le45 429 1409 837 2455 19,6 «108 «313 «397 23,5 «129 o224 +306
10120 94 «88 270 887 9.19 2.80 2045 o187 «354 «460 24e& wRid% 0283 k%
FLT 333 8-25-18
13134 Y,55 1.50 447 1468 8497 274 2043 #%Rd» 0324 %¢dER 24e3 ®¥REN KUKEE SN
13143 1.70 1.16 347 1140 916 275 20,5 #5ess «365 #Edee 24.¢ «162 «273 0365
13t 51 «03 88 270 88% 9.14 2.76 204 0199 +37C k64 244t el53 0278 «339
13154 «89 .84 260 854 9432 2.84 204,46 «205 «371 o 4T4 2408 «161 «277 « 345
13158 «78 « 75 237 780 9691 2.02 2143 213 » 349 «480 25¢6 E¥REE  x4s0E Seiis
13t 59 .79 « 75 239 783 9,87 3,01 21.3 «173 «352 o485 255 #3%%%  S4RE% S34E8
#2344 NOT MEASURED DURING FLIGKT
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TABLE 2.-Continued

Units for Ue are m/sec and ft/sec; for Ue/ve. per m X 106 and per ft x 106;

2 4
for 'Re and 'Re , X 10%; for f , Foy F , F , F,, and F , x 10
*1 X, 1min 1 1rnax 2min 2 2max

] ]
Ty:e L Mo U, Ue Ue/% | Ue/%% Rexl Flmin F Flmax Rexz Fzmin F F2max
day
FLT 334 9- 1-78
10:39 1.41 1.36 421 1380 12.56 3,83 24.0 «151 «222 Hatug 20,0 #es%s «155 #keen
FLYT 338 9~ 1-78
13153 1.50 lebb 44] 1447 10,94 3.34 224 «171 0245 ¥nbes 2649 #¥%%k% bk ShNRR
FLT 336 9- 6-~78
14149 1.76 1.71 516 1694 12,35 3.76 23.8 «148 «202 Sk¥*R 28,6 SEERE AREE RS
FLT 337 9~ 6-78
11133 T.57 1.52 462 1515 11.38 3447  22.8 #3885 SRS ks 274 120 «182 #ddex
11242 1.33 1.29 394 1291 10.94 3.34 2244 F%¥%% «261 k%33 27.0 0122 «2C0 0254
FLT 338 9-13-78
1010 1.75 1.70 509 1669 11,73 3.58 23,2 «134 «213 sesn 27.8 133 e163 »219
10:1% 1.39 le34 4l2 1352 11.72 3.57 23,2 *¥kee 0229  *k&x 2748 #E¥RE RdkE AdkE
FLT 339 9-25-78
13t 8 1460 1.55 466 1528 11.5%5% 3,52 23.1 «153 0219 k43 27.8 115 «1€7 213
13:13 1.49 Leb4 433 1420 11,04 3,36 22.5 «168 «240 «299 27.0 «108 o175 0236

#2464 NOT MEASURED DURING FLIGHT
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TABLE 2.-Concluded

Units for Ue are m/sec and ft/sec; for ue/"e‘ per m x 106 and per ft x 106;

2 4
for ,Re and fRe , X 10%; for F , Fyy F , F , F,, and F , x 10
X1 X2 1min 1 lmax 2m1'n z zmax

Time

Re F F Re
of " My Ye U U/ Ue/ve *1 Lnin F Lnax g | Znin F2 Znax
day
FLT 345 10- 5-78
14320 147 le42 438 1436 13,21 4.03 24,5 o168 «223 #¥%%x% 2945 FdEE FREF 2ERSF
FLT 351 10-31-78
9117 «50 57 178 583 TeB7 2440 .19.0 fE2 1] 2409  ShbEx% 2248 RBdit  S3¥R% e kiE
FLT 353 11~ 1-78
13122 «350 48 152 499 7425 2.21 18.2 «205 «507 «758 219 Rk Fdsdd FekEx
13127 49 47 150 492 724 2.21 18,2 &drd o481 o660 22,2 934 kdRE% wRkEk
13133 57 5% 176 577 6.19 1.89 16.8 «312 «528 «710 2042 HEnig «375 #Es%xk
14127 <70 67 194 637 5.15 1.57 15.3 h27 <628 « 798 1844 *5¥%2 k40 *i%n

#%2¥% NOT MEASURED DURING FLIGHT
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TABLE 3.—SENSITIVITY OF BOUNDARY LAYER TRANSITION
TO CONE INCIDENCE ANGLE

(a) M_ = 0.40; U_/v

~ 9.8 x 10° per m (3.0 x 10

NASA Langley 16-Foot Transonic Dynamics Tunnel; test medium, freon

6

per ft); source,

a, deg B, deg ¢, deg XT/L Xt/L
2.0 0 0 0.449 0.283
1.0 0 0 0.463 0.292
0 0 0 0.454 0.301

~1.0 0 180 0. 407 0.328
-2.0 0 180 0.404 0.335

(b) M, = 0.60; Um/v°° ~ 10.8 x 106 per m (3.3 x 106 per ft);
source, NASA Ames 14-Foot Transonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
2.0 0 0 0.335 0.238
1.0 0 0 0.324 0.240
0.5 0 0 0.315 0.243
0 0 0 0.308 0.243

-0.5 0 180 0.299 0. 267
-1.0 0 180 0.267 0.236
-2.0 0 180 0.272 0.247
0 2.0 90 0.202 0.178
0 1.0 90 0.288 0.229
0 0.5 90 0.310 0.254
0 0 90 0.308 0.243
0 -0.5 270 0.281 0.240
0 -1.0 270 0.252 0.202
0 -2.0 270 0.195 0.171




TABLE 3.-Continued

(c) M, =0.80; U /v, = 9.8 x 10° per m (3.0 x 10° per t);

source, AEDC 16-Foot Transonic Dynamics Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.279 0.189
0.5 0 0 0.283 0.198
0 0 0 0.283 0.213
-0.5 0 180 0.267 0.218
-1.0 0 180 0.258 0.216

(d) M_ = 0.90; U /v = 9.8 x 10° per m (3.0 x 108 per ft);

source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.427 0.294
0.5 0 0 0.425 0. 308
0 0 0 0.413 0.324

-0.5 0 180 0.411 0.328
-1.0 0 180 0.402 0.333
0 1.0 90 0.328 0.270
0 0.5 90 0.387 0.315
0 0 90 0.402 0.319
0 -0.5 270 0.378 0.303
0 -1.0 270 0.328 0.261
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TABLE 3.—Continued

(e) M, = 0.90; U /v, = 12.5 x 10° per m (3.8 x 10% per ft);

source, NASA Ames 14~Foot Transonic Wind Tunnel

o, deg . B, deg ¢, deg XT/L Xt/L
2.0 0 0 0.283 0.171
1.0 0 0 0.276 0.202
0.5 0 0 0.274 0.220
0 0 0 0.279 0.227

-0.5 0 180 0.263 0.222
-1.0 0 180 0.263 0.231
-2.0 0 180 0.274 0.247
0 2.0 90 0.187 0.164
0 1.0 20 0.283 0.213
a 0.5 390 0.288 0.236
0 0 90 0. 308 0.249
0 -0.5 270 0.301 0.236
0 -1.0 270 0.222 0.189
0 -2.0 270 0.182 0.155




TABLE 3.—Continued

(f) M, = 0.95; U /v = 9.8 x 10° per m (3.0 x 10° per t);

source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
2.2 0 0 0.373 0.211
1.7 0 0 0. 387 0.267
1.2 0 0 0.391 0.274
0.9 0 0 0.391 0.279
0.7 0 0 0.393 0.290
0.4 0 0 0.389 0.297
0.2 0 0 0.384 0.297
0 0 0 0. 387 0. 303

-0.3 0 180 0.384 0.315
-0.5 0 180 0.384 0.317
-0.8 0 180 0.382 0.317
-1.3 0 180 0. 387 0.326
-1.8 0 180 0. 396 0.346
0 2.2 90 0.261 0.218
0 1.6 90 0. 265 0.220
0 1.1 90 0.308 0.243
0 0.8 90 0.333 0.261
0 0.6 90 0.360 0.288
0 0.3 90 0.382 0.301
0 0 90 0. 389 0.303
0 -0.2 270 0.387 0.301
0 -0.4 270 0.373 0.292
0 -0.7 270 0. 364 0.281
0 -0.9 270 0. 339 0. 265
0 -1.4 270 0.288 0.225
0 -1.9 270 0.272 0.222
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TABLE 3.—Continued

6

(@) M, = 1.10; U /v_ = 9.8 x 10° per m (3.0 x 10° per ft);
source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel
a, deg B, deg ¢, deg XT/L Xt/L

2.2 0 0 0.344 0.198
1.7 0 0 0.382 0.263
1.2 0 0 0.418 0.321
1.0 0 0 0.427 0.326
0.7 0 0 0.436 0.330
0.5 0 0 0.434 0.337
0.2 0 0 0.434 0.348
0 0 0 0.431 0.353
-0.3 0 180 0.431 0.357
-0.5 0 180 0.427 0.362
-0.8 0 180 0.425 0.364
-1.3 0 180 0.427 0.378
-1.7 0 180 0.438 0.382
0 2.2 90 0.290 0.236
0 1.6 90 0.297 0.236
0 1.2 90 0.328 0.272
0 0.8 90 0.362 0.299
0 0.6 90 0.391 0.315
0 0.3 90 0.413 0.335
0 0.2 90 0.422 0.360
0 0.1 90 0.429 0.342
0 -0.2 270 0.425 0.344
0 -0.4 270 0.413 0.333
0 -1.4 270 0.291 0.218
0 -1.9 270 0.283 0.227




TABLE 3.-Continued

6

6

(h) M, = 1.30; Um/v°° 2 9.8 x 10” per m (3.0 x 10° per ft);
source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel
a, deg B, deg ¢, deg XT/L Xt/L

2.0 0 0 0.337 0.247
1.5 0 0 0.353 0.261
1.0 0 0 0.387 0.288
0.75 0 0 0.404 0.315
0.5 0 0 0.404 0.317
0.2 0 0 0.404 0.321
0 0 0 0.404 0.324
-0.3 0 180 0.404 0.326
-0.5 0 180 0.404 0.326
-0.75 0 180 0.411 0.346
-1.0 0 180 0.416 0.355
-1.5 0 180 0.431 0.371
-2.0 0 180 0.449 0.382
0 1.9 90 0.261 0.216
0 1.4 90 0.258 0.206
0 0.9 0 0. 306 0.231
0 0.7 90 0.360 0.258
0 0.4 30 0.378 0.281
0 0.2 90 0.398 0.317
0 -0.1 270 0.400 0.319
0 -0.3 270 0. 387 0.294
0 -0.6 270 0. 360 0.267
0 -0.8 270 0.301 0.231
0 -1.1 270 0.279 0.218
0 -1.6 270 0.252 0.200
0 -2.1 270 0.247 0.204

51



TABLE 3.-Continued

(i) M, = 1.50; source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

U,/v,, per m (per ft) a, deg B, deg ¢, deg XT/L Xt/L
8.2 x 10° (2.5 x 10°) 1.0 -0.2 0 0.593 0.404
0.8 -0.2 0o | ----- 0.474

0.6 -0.2 0 0.724 0.564

0.3 -0.2 o | ----- 0.587

0.1 -0.2 0 | ----- 0.609

-0.2 -0.2 180 0.730 0.602

-0.4 -0.2 180 0.719 0.596

6  J 6 -0.7 -0.2 180 0.699 0.542

9.8 x 10~ (3.0 x 10) 0.1 1.1 90 0.272 0.182
0.1 0.8 90 0.373 0.209

0.1 0.6 90 0.490 0.281

0.1 0.2 90 0.591 0.436

0.1 0.1 90 0.631 0.485

0.1 -0.1 270 0.618 0.488

0.1 -0.4 270 0.562 0.429

0.1 -0.7 270 0.492 0.342

Y 0.1 -0.9 270 0.434 0. 306
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TABLE 3.-Continued
(3) M, = 1.60; U /v, = 9.8 x 10° per m (3.0 x 10° per ft); source, NASA

Langley Unitary Plan Wind Tunnel (low Mach number test section)

a, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.458 0.171
0.75 0 0 0.512 0.211
0.5 0 0 0. 564 0.245
0.25 0 0 0.587 0.252
0 0 0 0.582 0.256

-0.25 0 180 0.555 0.276
-0.5 0 i80 0.571 0.254
-0.75 0 180 0.551 0.261
-1.0 0 180 0.548 0.283
0 1.0 90 0.438 0.187
0 0.75 90 0.490 0.209
0 0.5 90 0.539 0.261
0 0.25 90 0.578 0.288
0 0 a0 0.582 0.285
0 -0.25 270 0.566 0.274
0 -0.5 270 0.508 0.227
0 -0.75 270 0.438 0.202
0 -1.0 270 0.342 0.191




TABLE 3.-Continued

(k) M, = 1.60; U_/v_= 9.8 x 10° per m (3.0 x 10° per ft);

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
0 1.0 90 0.315 | 0.227
0 0.75 90 0.384 | 0.274
0 0.5 90 0.526 | 0.378
0 0.25 90 0.598 | 0.436
0 0 %0 0.620 | 0.503
0 -0.25 270 0.589 | 0.418
0 -0.5 270 0.501 | 0.373
0 -0.75 270 0.422 - | 0.301
0 -1.0 270 0.371 | 0.274
(1) M, = 1.70; U /v, = 9.8 x 10° per m (3.0 x 10° per ft);

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
0.2 0.9 90 0.324 0.227
0.2 0.6 90 0.402 0.263
0.2 0.4 90 0.542 0.362
0.2 0.1 90 0.598 0.458
0.2 -0.1 270 0.587 0.476
0.2 -0.4 270 0.537 0.407
0.2 -0.6 270 0. 449 0. 346
0.2 -0.9 270 0.407 0.315
0.2 -1.1 270 0.360 0.263




(m) M, = 1.80; Uoo/v°°

TABLE 3.-Continued

IR

source, NASA Ames 9-

9.8 x 10°

per m (3.0 x 10

6

per ft);

by 7-Foot Supersonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
0 0.9 90 0. 369 0. 283
0 0.65 30 0.422 0.328
0 0.4 90 0.530 0.413
0 0.15 90 0.604 0.492
0 -0.1 270 0.602 0.481
0 -0.35 270 0.537 0.416
0 -0.6 270 0.434 0.344
0 -0.85 270 0. 389 0.301
0 -1.1 270 0.355 0.272

(n) M = 2.00; Uoo/u°°

=9.8 x 106 per m (3.0 x 10~ per ft); source, NASA
Langley Unitary Plan Wind Tunnel (low Mach number test section)

6

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.366 0.162
0.75 0 0 0.440 0.193
0.5 0 0 0.515 0.256
0.25 0 0 0.535 0.290
0 0 0 0.544 0.303

-0.25 0 180 0.557 0.404
-0.5 0 180 0.564 0.407
-0.75 0 180 0.562 0.413
-1.0 0 180 0.564 0.422
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TABLE 3.-Continued

(o) Mm = 2.00; Um/vm
source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

= 9.8 x 10° per m (3.0 x 10° per ft)

6

s

o, deg B, deg ¢, deg XT/L Xt/L
1.5 -0.1 0 0.234 0.162
1.2 -0.1 0 0.243 0.180
1.0 -0.1 0 0.267 0.191
0.7 -0.1 0 0.337 0.227
0.5 -0.1 0 0.449 0.272
0.2 -0.1 0 0.535 0.382
0 -0.1 0 0.566 0.461

-0.3 -0.1 180 0.587 0.485
~0.5 -0.1 180 0.598 0.501
0.1 1.0 90 0.317 0.247
0.1 0.75 30 0.373 0.288
0.1 0.5 90 0.452 0.333
0.1 0.25 90 0.544 0.409
0.1 0 90 0.578 0.454
0.1 -0.25 270 0.546 0.398
0.1 -0.5 270 0.445 0.339
0.1 -0.75 270 0.384 0.274
0.1 -1.0 270 0.328 0.225




TABLE 3.-Continued

(P) M, = 2.00; U /v,

6

6

= 9,8 x 100 per m (3.0 x 10" per ft);
source, NASA Langley 4- by 4-Foot Supersonic Pressure Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
~-0.25 0.75 90 0.387 0.267
-0.25 0.5 90 0.483 0.316
-0.25 0.25 90 0.580 0.443
-0.25 0 90 0.631 0.488
-0.25 -0.25 270 0.616 0.458
=-0.25 ~-0.5 270 0.528 0.321
-0.25 -0.75 270 0.407 0.270
~0.25 -1.0 270 0.355 0.254
=0.25 -1.25 270 0.310 0.227

(@) M, = 2.20; U /v,

6

6

= 9.8 x 10° per m (3.0 x 10" per ft);

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

2 1

, deg B, deg ¢, deg XT/L Xt/L
1.0 0.05 0 0.252 0.180
0.75 0.05 0 0.288 0. 207
0.6 0.05 0 0.413 0.272
0.25 0.05 0 0.555 0.425
0 0.05 0 0.587 0.488

-0.25 0.05 180 0.600 0.508

~0.75 0.05 180 0.616 0.519
0 1.0 90 0.270 0.196
0 0.75 90 0.333 0.256
0 0.5 90 0.416 0.317
0 0.25 90 0.499 0.396
0 0 90 0.542 0.449
0 -0.25 270 0.503 0.373
0 -0.50 270 0.402 0.299
0 -0.75 270 0.337 0.234
0 -1.0 270 0.299 0.213
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TABLE 3.-Continued

(r) M, = 2.50; U_/v_ = 9.8 x 10° per m (3.0 x 10° per ft);

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
1.1 0.15 0 0.222 0.137
0.9 0.15 0 0.252 0.191
0.6 0.15 0 0.351 0.252
0.4 0.15 0 0.485 0.357
0.1 0.15 0 0.534 0.438

-0.1 0.15 180 0.564 0.461
-0.4 0.15 180 0.589 0.485
-0.6 0.15 180 0.591 0.494
-0.9 0.15 180 0.591 0.490
-1.2 0.15 180 0.569 0.485
-0.1 0.9 90 0.310 0.220
~0.1 0.6 90 0.342 0.254
-0.1 0.4 90 0.427 0.324
-0.1 0.1 90 0.506 0.402
0.1 -0.1 270 0.490 0.393
-0.1 -0.4 270 0.431 0.328
-0.1 -0.6 270 . 0.355 0.265
-0.1 -0.9 270 0.299 0.229
-0.1 -1.1 270 0.274 0.207




TABLE 3.—-Continued

6 6

(s) M_ = 2.86; U,/v, & 8.2 x 10" per m (2.5 x 10" per ft); source, NASA
Langley Unitary Plan Wind Tunnel (high Mach number test section)

o, deg B, deg ¢, deg XT/L Xt/L
0.75 0 0 0.294 0.196
0.5 0 0 0.402 0.270
0.25 0 0 0.479 0.339

~0.25 0 180 0.544 0.387
-0.5 0 180 0.578 0.440
-0.75 0 180 0.598 0.485
0 1.25 90 0.339 0.245
0 1.0 90 0.353 G.256
0 0.75 30 0.389 0.290
0 0.5 90 0.431 0.317
0 0 90 0.515 0.404
0 -0.25 270 0.503 0.373
0 -0.5 270 0.440 0.321
6 6

(t) M = 3.51; Um/vm ~ 9,8 x 10" per m (3.0 x 10~ per ft); source, NASA
Langley Unitary Plan Wind Tunnel (high Mach number section)

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.222 0.139
0.75 0 0 0.267 0.178
0.5 0 0 0.335 0.234
0.25 0 0 0.418 0.315

~0.25 0 180 0.494 0.418
~0.5 0 180 0.584 0.436
~0.75 0 180 0.566 0.456
~1.0 0 180 0.598 0.490
o 0.75 90 0.353 0.263
0 0.5 90 0.375 0.297
0 0.25 30 0.411 0.330
0 0 90 0.465 0.389
0 -0.5 270 0.400 0.308
0 -0.75 270 0.369 0.274
0 -1.0 270 0.317 0.216
0 -1.25 270 0.301 0.166




TABLE 3.-Concluded

(u) M_ = 4.60; U /v_=.9.8 x 10° per m (3.0 x 10°

Langley Unitary Plan Wind Tunnel (high Mach number test section)

per ft); source, NASA

a, deg B, deg ¢, deg XT/L Xt/L
0.9 -0.1 0 0.301 0.211
0.65 -0.1 0 0.371 0.265
0.4 -0.1 0 0.429 0.324
0.15 -0.1 0 0.483 0.364

-0.1 -0.1 180 0. 566 0.373
-0.35 -0.1 180 0.548 0.438
-0.6 -0.1 180 0.602 0.470
-0.85 -0.1 180 0.634 0.501
-1.1 -0.1 180 0.654 0.515
-0.1 1.1 90 0.452 0.326
-0.1 0.85 90 0.456 0.353
-0.1 0.6 90 0.470 0.362
-0.1 0.35 90 0.492 0. 380
-0.1 0.1 90 0.519 0.409
-0.1 -0.15 270 0.524 0.407
~0.1 -0.4 270 0.503 0.384
-0.1 ~-0.65 270 0.479 0.373
-0.1 -0.9 270 0.452 0.335
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TABLE 4.-ATMOSPHERIC CONDITIONS FROM RADIOSONDE BALLOON AT EDWARDS, CALIFORNIA

H, P RHO, T, D, RH, v, THETA, Z,
m ft mb 1b/ft2 gm/m3 H:./I‘t3 °c °F °C °F percent | m/sec J knots deg m J ft
MONTH 8 DAY 14 YEAR 78 HOUR OF RELEASE 90012

7274 73854 9289 194UeU 110949 « 069039 18.3 64.9 T.6 4547 49.7 €7 13.0 235.0 124 2375,

9211, 2989, 90845 1897.4 108l.6 «be7522 18.3 64.9 7.3 45.1 4846 6e? 13.0 249,C Gl4, 3000C.
1233, 3948, 87648 183i.2 1043.8 « 065162 18,3 6449 6.8 4.2 46.8 (%4 13.0 270.,0 1219. 400C.
1494, 4901, 846.2 1767.3 1008,1 « 062934 18,1 4ot 6.0 4247 44,8 12,3 2640 274,0 1524, 5000.
1734, 5853, 8l6e5 470543 97748 0061042 l6.7 6201 3.5 3844 414 18,0 35.0 273.0 1829, €C0C.
2073, 5800, T8748 164544 94B.4 «059207 1544 5947 1.0 33.8 37.6 15.9 31.0 281.0 2134, 700¢C.
2342, 7744, 759.9 1587.1 91946 « 057409 L4.uv 572 =le6 29.1 3440 8.2 1640 293.0 2438, 8000.
2650, R693. 732.9 1530.7 891.6 «055661 1246 54.7 =443 2442 30.4 €2 12.0 315.0 2743, 9¢€0C.
2937, 9637. 706.7 1476.0 B864.3 «053956 11.2 5242 -7e2 lveU 26e7 €7 1740 35140 3048. 10C00.
3224, 102579, 6B8le3 1422,9 840.0 «U52439 8.9 48.0 -8.3 17.1 2847 9.3 18.0 4.0 3353, 11000.
3513, 11527, 65645 1371.1 817.3 + 051022 642 43.2 ~8.9 15.9 32.9 -T%4 13.0 341,0 3658, 12000.
3877,  12473. 632.5 1321.0 7950 sU49630 3.6 3845 -9.8 14.3 3648 9.8 19.0 281.0 39¢2. 1300C.
499% 13419, 609.2 1272.3 769.3 «(48C26 2.3 36,1 ~11.0 11.2 35.0 10.8 2140 262,0 4267 14C00,
4177, 14365, 58646 122541 T44,2 s U46450 lel 3460 -13.4 7«6 33.0 G.3 18.0 267.0 4572. 15000.
4665, 15306, 564.8 1179.6 719.9 « 044942 ~el 31.8 =15,2 4.6 30.9 8e2 16,0 273,0 4877, 1¢£C0C.
49%2, 16245, 54347 1135.5 69643 2063469 ~1le3 29.7 =17.1 1.2 28.8 842 1640 292.0 5162, 17000,
5237, 17182, 523+.3 1092.9 673.3 « 042033 =245 275 -19.1 ~243 26.8 9.3 18.0 303.0 5486, 1800C.
5523, 18120, 503.5 1051.6 651.0 «04C€4) =3.8 252 -21.0 ~5.9 2449 Ge8 19,0 299.,0 5791 150CC,
5%17. 19053, 484.4 1011,7 6314 «039417 =549 2leé -2247 ~B8.9 25.1 Ge8 19.0 300.0 6096, 2C000.
$M93. 19991, 465.8 972.8 61247 «038250 =8,3 17.1 -240 4 =120 2640 Ge8 19.0 298,.,0 €401. 21000.
6377. 20923, 447.9 935.5 59445 «037113 =1lue? 127 =26.1 =15.1 2649 10.8 21.0 296.0 6706, 22000,
6564, 21864, 430.4 898.9 57607 « 036602 =13.1 8.4 -27.9 -18.2 27.7 10.8 2l.0 288.0 7010, 23000,
59%). 22802, 4135 86346 559.3 «03491¢ =156 349 =297 =21e5 2848 10.8 21.0 281.¢C 7315. 24000,
7237, 23743, 397.1 B29.4 54243 «033855 -18.1 ~eb =3l.6 -24.9 296 1C.8 21.0 279.0 7620, 25000.
7525, 24694, 381.1 79549 526.0 « 032837 =2Vs7 =543 -33,9 =29.1 29.6 11.3 22.0 278.0 792%. 26000.
714, 25635, 36547 7638 510.1 »G31845 -2343 -9.9 -3643 -33.3 2905 10.8 21.0 278.0 8230. 270CC.
3101. 26580, 350.2 732.7 494.6 .03C877 -26.0 =14.8 -3846 =37.5 29.7 1048 2140 278,0 8534, 280CC,
9371, 275304 33643 70264 4794 « 029928 -28,7 =19.7 =4l.0 =41.¢ 29.8 11.3 22.0 283.C 8839, 29000.
3681, 28487, 322.2 67249 464.6 «029004 =34,5 =24.7 ~43.4 -46,1 30,0 11.3 22,0 287.0 9144, 2GCOC.
9974, 29443, 328.6 644,45 450.1 028099 =34,2 =2946 ~4%.9 =5u.5 29.9 11.3 22.0 288.0 9449, 31€00.
9257, 30404, 295.4 617.0 43545 027187 ~36,8 =34.2 -48.1 =54.¢ 3042 11.8 23.0 288.0 9754, 2200C.
3%1, 31369, 282.6 590,.,2 420.5 « 026254 =38,9 «38.0 «5040 =57e6 3063 1243 24,0 285,060 10058, 33000,
PS5, 32331, 270.3 56445 406.2 «02£358 -41,2 -42.2 =54.1 ~6543 23.9 12.9 25.0 282.0 10363. 3400C,
17149. 33296, 258.4 539.7 392.4 024497 -43,6 =-46.5 -59.6 -75.2 157 13.9 27.0 277.,C 10668, 25000.
17441, 34255, 247.0 515.9 378.8 «023648 -45,9 ~50.6 =653 -85.6 Seb 15.4 30.0 271.,0 10973. 36000.
10735, 35223, 235.9 492.7 36540 022786 -47.9 ~54,2 -66.9 -88.4 9.7 17.0 33.0 26640 11278, 370CC,
11031, 36192, 22542 47003 351.6 «021950Q ~49,8 =-57.6 -6845 =-91.3 Seb 2041 39,0 262,0 11582, 13800C.
111325, 17157, 215.0 449.v 338.6 «021138 -51.8 -61.2 =701 -94,2 Se? 23,1 45,0 259,0 11887. 29CCo.
11424, 39138, 205.1 428.4 326.0 s 026352 =-53.9 -65.0 -71.8 =97.2 9.8 257 50.0 257.0 121692, 400GC.
11925, 319124, 195.6 408.5 313.4 «019565 =55.6 -68.1 -73.2 =99.8 9.8 28.3 55.0 257,0 12497. 41000.
17231, 47127, 186.4 389.3 390.8 «01€778 =57,1 ~70.8 =The4 =10240 98 3049 6040 256.0 12802. 4200C.
12534, 41121, 177.7 371.1 28847 018023 ~3846 =73.5 =757 =104.2 9.8 3l.4 €l.0 257.0 13106. 4&3C0C.
12941 42129,  169¢3 35346 277.0 +017293 =60.1 =76e2 =769 =-106.4 9.8 31.4 61s0  257.0 13411. 44000.
13152, 43149, 161.2 336.7 26547 «016587 -61.7 =794 =78.2 ~108.7 10.0 C.0 0.0 0,0 13716. 4500C.
13442, 44167, 153.5 320.6 254.8 « 015907 -63.,2 -8l.8 -7%4% =111.90 10.C 0.0 0.0 C.C. 14021, 46000,
137319, 45209, 14640 30449 243,2 «015162 ~63.8 =52.6 -80.0 -lil.S 9.9 Ce0 0.0 0,C 14326« 4700C.
16191, 45231, 139.0 290.3 23443 +0146440 -63,7 -82.7 -79.9 ~-111.8 9.9 Ce0 0.0 0.0 14620, 48CCC,
14495, 47259, 132,3 27643 220.1 «01374C ~63.6 -B82.5 -79+8 =lil.¢ 945 Cev 0.0 0.0 14935, 49000,
16719, 49291, 125.9 26249 209.4 «013072 -63,5 -872.3 =79.7 =-111.5 9.9 0.0 0.0 C.0 1524C. 5CO0C.
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TABLE 4.-Continued

H, P, RHO, T, 0, RH, v, THETA, z,
m 147 ft mb Tb/ft2 gm/m3 ‘ 1b/ft3 °C \ °F °c 4J7 °F percent | m/sec knots deg m ft
MONTH 8 DAY 16 YEAR 78 HUUK OF RELEASE 90Q12

729 2362, 929.7 194147 1097.8 «068533 2ls4 70.5 =346 2544 18423 &keb 9.0 225.0 124, 237%5,

992, 2959, 909.5 1899.2 1072.4 « 066948 214 70.5 3,2 37.8 30.1 Te2 14.0 243.0 94 360¢C.
1192, 31911, 878.0 1833.7 1U39.7 « 064906 19,9 6746 5.8 4244 39.86 1Ce3 2040 27040 1219, 400C,
14R3, 4866, 84743 17696 10427 e CGb3221 173 63,1 3.8 38.9 40.7 Te7 15.0 278.0 1524, 5000,
17713, 5817, Bl7.6 1707.6 98l.2 o 061254 16.2 61,2 2.1 35.8 3846 93 1840 27C.0 1829, 6000,
20h3. h167, 78848 1647.4 95045 +059338 15.1 59.2 o3 3246 36.4 11.3 22.0 260.0 2134, 700¢C,
2352, T, 76348 158940 920.7 0574717 14.0 51.2 -1e5 2944 34,3 1349 2740 26060 2438, 8000,
2543, 9661, 73348 15326 691,7 «055667 1249 5542 =343 26,40 32,1 14.9 29.0 261.0 2743, 9G0C.
2927, Y604 70746 1477.9 86346 »055913 1.7 3.1 ~5e2 2246 30,2 1444 2840 266.0 3048. 10000,
1214, 10545, 68242 142448 83644 e052215 1ve5 5049 =77 1842 2741 13.4 2640 272.0 3353, 110600,
1439, 11481, 6577 13736 81041 +056573 G9e3 48.7 -10.5 13,1 23.% 11.8 €3.0 275.0 aes8. 12000,
1795, 12417, 633.,9 1323.9 786.3 + 049087 743 45,1 -ice? 91 2245 1143 2240 27640 3962. 1300¢.
4N7), 13353, 61048 127547 76342 « 047645 543 4.y -14.9 5.2 2147 11.3 2.0 27¢€.0 4267, 14000,
©1%5, 14289, 58844 122849 740.7 . Cht240 3.3 37.9 -17.1 1.3 20.8 10.8 21.0 275.0 4572, 150040,
4641, 15227, 56046 118344 718.8 e 04464873 1.3 3¢.3 -19.3 =247 1949 1G.8 21.0 272.¢C 4877, 1600¢,
4927, 16164, 54505 1139.3 697.3 « 043531 -7 30,7 -21.5 =647 19,0 113 2240 27240 5182, 17000,
5213, 17103, 52540 109645 67644 « 042226 ~2.8 2740 ~23.7 =-10.7 18,2 1243 240 270.0 5486, 1800Q.
5499, 19038, £05.2 10%55.1 65549 « 040947 -449 2342 ~2640 -14.8 17.4 13.4 2640 267.0 5791, 190GC,
5785, 18979, 485.9 1014.8 636.6 « 039742 =72 19,0 =27.9 =-18.3 17.4 1444 2840 268.0 6096, 20000,
5172, 1992y, 46742 975.8 617.9 +038574 -9.7 14,5 -29.8 =216 17.8 15+ 4 30.0 268.0 6401, 21000,
534N, 27865, 449,0 937.8 599.7 « (37438 -i2e3 9.9 =31.6 =2449 1843 1840 35.0 268.,0 6706, 220600,
5647, 21809, 63144 901.0 58149 036327 ~14,8 Set =-33.5 -2843 18,7 216 42.0 269.0 7010. 23000,
6935, 22757, 414,.3 86543 564435 . (35241 ~17.4 o7 =35,5 ~31.8 19,2 2201 43.0 26640 7315, 24000.
7224, 23702, 397.8 830.8 54743 0341867 -19.9 =38 -37.4 =-35,3 19.6 2246 4440 264.0 7620, 2%00Q.
T51%. 24655, 381.7 797.2 52945 . 033056 -21.9 ~Teb -38.9 =38,1 19.9 23.1 45,0 26240 1925, 26000,
7874, 25604, 36642 76448 512.1 0031969 =240 =11,2 -4045 -40,9 2044 23.7 4640 261.0 8230, 27000,
8094, 26554, 351.2 733.5 495.3 030921 -2640 -14.8 -42.1 -43,.8 2047 23.1 45,0 26240 8534, 26800C.
9393, 27504, 33647 703.2 478.9 « 029897 -2841 =18,06 -43.7 —46.1 211 21eb 42.0 26440 8839. 29000,
2672, 23453, 322.7 6740 46249 .028898 ~30,2 =224 —45.4 -49,7 2le4 23.1 45.0 263.0 9144. 30000,
8963. 27407, 309.1 645.6 447.4 £»027930 -32.3 -28.1 -47.1 -5247 21.8 2748 5440 26040 9449, 31000.
37544 33360, 29640 61842 43244 « 026994 =34e6 =30,3 -48,8 -5548 22 44 31.9 62.0 258.0 9754. 22000,
7545, 31316, 283.3 991.7 41844 026120 -37,1 ~34,8 -50.7 -59,2 23,2 3540 6840 2%8.0 100%6. 33000,
%35, 32268, 271.1 56642 4U%e6 «025258 -39.6 =39.3 =528 -63,1 2344 38.1 T440 258.0 10363. 34000,
12126, 33222, 2593 54166 39043 «024366 ~41,6 -—42,9 =-57.8 =72.1 15.8 4Ge6 790 258.0 10668, 35000,
13417, 34178, 24749 5177 37645 0023504 =43,7 48,7 ~63¢5 -8244% 9.6 43.2 840 258.0 10973, 3€C00C.
17712, 35143, 236,.8 49446 363.3 2022680  ~45,9 =-50,.6 -65.4 ~83.6 9.6 41.7 81.0 259.0 11278, 37€C0C,
11793, 35100. 22642 47244 35045 «021881 -4842 ~54,8 ~67e2 ~88.49 9e¢b 40.1 78.0 260.0 11582, 38000.
11294, 37060, 21649 4511 338,1 021107 =5045 ~58.9 -69,0 -92.3 a7 3946 77.0 26l.C 11887. 1239000,
11592, 33036, 20641 43044 326.0 «020G352 =52.8 -63.0 -70.9 =95.7 9.7 40.1 7840 261.0 12192, 40000,
11893, 39018, 19646 41046 314,0 « 019602 =5449 =6646 -=T72.7 -68,8 97 41,2 B0.0O 26140 12497. 4000,
12197, 47015, 187.4 39144 301.8 «018841 -5647 =70,1 =761 =10l.4 9.8 4247 83,0 261.0 12802, 4200C.
12572, 41016, 17846 373.0 29041 018110 =5645 =73.3 =756 =~106444 9.8 4448 §7.0 26d.0 13106+ 43000,
12397, 42018, 17042 35545 27847 «017399 ~6043 =76.5 =771 =106.7 9.8 468 91.0 259.0 13411. 44CCC,
121217, 43046, 162.0 338.3 267.7 «01€742 -62.2 -80,0 =786 =~10944 10,0 [PY] Va0 Ce0 '13716. 45C00.
131433, 44072, 156,42 32241 297.1 016050 -64.0 -83,2 ~80.1 ~112.2 10.0 0.0 0.0 G.0 14C21. 46000,
13749, 45110, 146.7 30664 24644 «015382 -69.6 ~86.1 -8le4 ~114.5 10.1 Ge0 0.0 0.0 14326« 47000,
140h46, 45142, 139,6 29146 23546 «014708 -66.7 ~88.1 =8243 ~1llb.i luel 0.0 0.0 Ce0 14630, 4B00G.
143R5, 647196, 132.7 277.1 225.1 2014053 -67e6 ~89.7 =831 ~117.5 10.1 0.0 0.0 0.0 14935, 4900¢.
14774, 49241, 12642 26346 214.6 «ui3397 =-tRe2 =90,.8 =8346 =llbe? 1001 060 040 C.0 15240, 50€0C.
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TABLE 4.-Continued

H, p, RHO, T, 0, RH, v, THETA, Z,
m ft | b/t o e o o ° o
gm/m 1b/ft C F C F percent | m/sec knots deg m | ft
MONTH B DAY 16 YEAR 76 HOUR OF RELEASE 16307

7. 2353, 930.0 1942.3 1082.,0 067547 2544 7.7 3.0 37.4 23.4 1C.3 20.0 230.0 124, 2375.

a7, 2944, 910.0 1900.6 1063.7 «L6E4L05 24.0 752 342 3740 25¢b 1Ce3 2040 264440 Gl4. 3000.
1184, 3890, 87347 1835.2 1034,9 20664607 2147 71.1 3.3 37.9 2G.8 10.8 2140 263.0 1219. 4000,
1475, %838, 84842 177.45 100640 062840 13.4 66.9 2.9 37.3 33.5 1¢.8 21.0 269.0 1524, 5000,
1763, 5785, 81846 1709.7 976.2 « 060942 18.2 6446 o5 32.9 30.3 12.3 24,0 269.0 1829, €C0C,
2051, 5730, 789.9 1649.7 94645 « (59088 1649 6244 =240 2844 274 13.9 27.0 271.0 21234, 70C0.
2339, 7672, 762.1 1591.7 917.5 057278 1546 6004 ~4e7 2346 2443 1449 2940 273.,0 2438, 800C.
2625, 3615 73541 1535.3 889.4 «055523 4.3 57.7 =745 1844 21.3 14,4 2840 271.0 2743, 90G0C.
29712, 9553, 709.0 1480.8 86149 «+053807 13,1 556 =1046 12.9 18.1 14,4 2840 268.0 3048, 10000.
3197, 17489, 68347 1427.9 83642 052202 11.3 5243 =12.8 B9 17.1 l4.4 28.0 267.0 3353, 11000,
1493, 11626, 65941 137646 811.8 «05C¢79 94 48.9 ~14.5 5.0 1€.9 l4.4 28.0 266.0 3658, 12000,
1769, 12365, 635.2 132646 76840 « 149193 Teb 4543  ~=lbel 3.0 16.9 13,9 27.0 265.C 392, 13000,
6054, 13299, 612.1 1278.4 76447 «047739 55 41.9 ~17.8 -.1 16.7 13.9 27.0 264,0 4267, 14000,
4149, 16238, 58946 1231.4 74240 «04€322 3¢5 3843  =19.5 =341 1647 13.9 2740  265.0 4572. 15000,
4525, 15175, 567.8 1185.9 719.9 « 044942 145 3447 ~21.2 =642 1646 144 8.0 267.¢C £877. 1e0CC.
4917 15110. 564647 11i41.8 698.3 «043593 “eb 31.3 -22.9 =943 lée4 et 30.0 269.0 5182, 170004
51964 17047, £2642 1U9940 67742 042276 =243 2745  =244T1 =12.4 lé.4 1.9 31,0 26840 5486, 1£000C.
5482, 17985, 50643 10574 65646 « 040990 =645 23.9 =26.4 =155 16.2 17.0 33,0 266.0 5791 1900C.
5768, 19624, 487.0 4017.1 63648 «U39754 -6e7 19.9 -28.4 =19,y 16.0 1.9 31.0 26640 6096. 20000,
60%4. 137863, 46843 97841 617.6 «038556 -9.0 15.8 =30.4 =2ceb 15.8 17.0 33.0 268,.0 €401, 210CC.
5349, 21802, 450.2 940.3 598.8 2037382  -11.2 11e8  =3245 =265 1544 1745 34.0 268.,0 6706, 22000.
6623. 21744, 43246 903.5 58046 «03624¢  ~13.5 Te17 =34,6 -30.3 15.1 18.0 35,0 267.0 7010, 23000.
5914, 22084, 41546 86840 56247 2035128 ~15.8 3.6  =36.7 =34,.1 1448 1945 38,0 265.0 7315. 24000,
7203, 23632, 399,0 833.3 54543 0034042 -18.1 ~eb =38,8 =37.% 14.5 2l.1 41.0 2€4.0 7620. 25000.
7491, 24577, 38340 799.9 52842 « 032974 -20.4 -4,7 -40.6 -41.0 14.7 2241 43.0 26240 7625 2600G,
?779. 25523, 36745 76745 5lie5 eU31932  =22.7 =beY  ~4244  =44,2 1540 23.1 45.0 259.0 8230. 27000.
IN66e 2hhbh, 35246 73644 4£95.2 «030914 -25%5.1 -13.2 -44,2 -47.5 15.3 23.7 46,0 259.0 8534, 28C0C.
9357, 27417, 33840 T705.9  479.4 0029928  =27.4  ~17.3 =460 -5ue? 1545 2467 48,0 2%59.0 8839, 29C00.
9645, 283363, 32440 67647 46440 028967 =-29.8 =21l46 =47.8 =54.1 15.8 €0 Q0.0 0.0 9144, 20000,
393%., 239315, 310.4  648.3  448.9 028024 -32.1 =258 ~=49.7 =57¢¢ 1549 0e0 00 0e0 9449, 31C00,.
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TABLE 4.-Continued

H, P, RHO, T, D, RH, THETA, Z,
m ft mb 1b/Ft2 gn/m’ {Ailb/ft3 °C ]7 °F DCAAAT °F percent | m/sec knots deg m ft
MONTH 8 DAY 15 Yiae 78 HOUKk OF RELEASE 150CZ

634, 2283, 932.4 1947.4 1125.0 «07C231 15.0 59.0 =le?7 2940 3146 Cel 040 0.0 124, 23754

B3a2, 2393, 911e7 19041 1098.1 068552 1545 59.9 =2.7 2741 2844 3.1 6.0 20.0 94, 300C.
1179, 31845, B79¢5 183649 1956.4 « 065949 1644 61.5 4.7 23,5 23.1 8.2 16.0 $1.0 1219, 4000,
1471, 4825, 64846 177243 4016.9 + 063483 17.1 6246 -7.3 1849 1842 1243 24,0 55.0 1524, 50CC.
1743, 5785, 81846 1709.7 988,0 2061679 il 59.2 =745 18.5 2043 13.9 27.0 €0.0 1829, €CaC.
2954, 6740, 78946 1649.1 959.7 «059912 1340 5544 ~T+9 1747 2245 1449 29.0 64,0 2134, 7000,
2744, 76964 76l.4 159042 932.2 2058195 11.0 51.8 =845 16.7 2445 14.9 29.0 7440 2438, 8000,
2637, 9657, 733.9 1532.8 9C5.3 «05€51¢ 849 48,0 -942 1545 2648 13,9 2740 81.C 2743, 9000,
2931, 7615, 773 147742 879.0 0054874 648 4442 ~10.0 14,0 29.0 8.2 16.0 70.0 3048. 10000,
3222, 17571. 681le5 142343 849,0 « 053001 6.2 43,2 =13.4 Te9 23.0 4.1 8.0 145.0 3353, 11000.
1512, 11523, 65646 137143 810844 0«051(91 642 43,2 =1945 ~3.1 13.8 €.7 13.0 23240 3658, 12000,
3800, 12469, 63246 132142 793.0 2+ 046505 4.6 40.3 -2244 ~B.& 1240 10.8 21.0 226.C 3962. 13€00.
4089, 13415, 60943 127245 76942 2048020 247 3649 =244l =1ll.4 1l.8 11,3 2240 261.0 €267, 14000,
4377, 14361, 58647 122543 74549 +04€565 .8 33,4 =254 =14.5 11.6 11.8 2340 273.C 4572. 15000,
466%, 15396, 564.8 117946 723.3 2062154 =11 3060 =2745 =1746 1le4 11.8 2340 27140 4877, 16000,
%953, 15250, 54346 1135.3 701.2 « 043774 -3.0 2646 =29.3 =2u.7 11.1 11.8 23.0 271.C 5182. 17000.
5241, 17196. 523.0 1092.3 67946 «042426 =540 23,0 ~31.0 -23,8 11.0 12.9 2540 26840 5486« 18000,
5527, 18139, 503.1 106507 658.6 +U41145 -7.0 19.4 =3248 =27.0 1048 13.4 2640 27340 5791s 160GC.
581%, 13088, 45347 10102 63748 +039817 =849 16.0 =33.9 -29.0 11.3 13.9 270 273.C 6096. 2000C.
5104, 219032, 455,0 9712 617.4 +038543 =10.7 12.7 =34.9 -30.8 11.7 14,4 2840 274.0 6401« 2100C,
5394, 20976, 44649 933, 4 59746 « 037307 -a1246 Ge3 =35.9 -32.7 1243 18,0 35.0 271.0 6706, 220004
5681, 21918, 429.4 896.8 578.4 036108 =1445 5.9 -37.0 ~34.7 12.9 20.1 39.0 268.0 7010, Z3C00.
5963, 272864, 412, 4 861.3 55946 «v34935 =16e3 247 =~38a2 =3647 1363 2le6 4240 267.0 7315. 24000,
72564 23807, 39640 827.1 54145 .033805 =16843 =6 =394 -39,0 13.9 23.1 45.0 26640 7620, 25000,
7544, 24752, 380.1 793.9 524.5 « 032743 -20.0 =5.1 =410 =4l.8 1444 £s2 49.0 267.0 7925, 26000,
7833, 25698, 36447 7617 507.8 V31701 =2248 =%.0 ~4246 =4447 1447 27.3 5340 269.0 8230. 27000,
3119 256398, 349.9 7308 491.6 » 030690 =251 =13.2 ~44,2 -47.6 15.2 29.3 57.0 269.C 8534, 28000,
14n3, 27584, 33545 70047 47548 #029703 =274 =173 =4549 ~50.b6 1546 31.4 €1.0 269,0 8839. 295000.
3699, 28536, 32145 6715 46044 «028742  =29.7 =21.5 ~47.6 =53.17 l€.0 33.4 65.0 26840 9144, 3000QC,
3987. 29486, 309.0 64343 445.4 « 027805 =32.1 =25.8 =493 =5648 1646 35.0 68,0 26640 9449, 31000,
32764 374344 29540 616.1 43044 «02¢8€9 =34,3 =29.7 =510 =59.8 1E.9 3&.5 1.0 264,0 9754, 32000,
9565, 31385, 282.4 989.8 415.4 2025933 =36.2 =33.2 =5246 -6247 170G 3€45 1.0 262,0 10058, 33C00s
1857, 12339, 270.2 56443 400.9 025027 -38,2 =36.8 =554¢5 ~6745 1447 3645 1.0 260,0 10263, 24000,
17146, 33238, 25845 539.9 386.8 sU24147 ~40.2 ~4ues4  =59.0 ~T442 11.8 3645 71.0 259.0 10668¢ 35C00.
11434, 34237, 24742 51643 373.3 1623304 -42.3 ~44,1 -6244 =80.4 G5 365 71.0 258.,0 10973. 26€00C.
19728, 135188, 23643 493.5 360.7 « 022518 ~44.8 =4846 ~6he4 =8440 96 3645 7140 25740 112784 37000,
11017, 361464 22547 471e4 346 .4 «021750 =47.3 =53,1 =6645 =87.6 Seb 3640 70.0 257.0 11%582. 3800C.
11311, 137108, 21545 45041 336.5 «0210C7  =49.9 ~57.8 -6845 =-91,3 9.7 37.0 72.0 257.0 11887. 39CC0.
116056, 39077, 205.7 42946 32448 ev20277 =524 =623 =706 =95.1 9.7 3846 750 257.0 12192, 40000.
11994, 39061, 196.2 409.8 312.9 019534 =54,5 ~66.1 =723 -98.2 9.7 3846 75.0 257.0 12497. 4100C.
12287, 47049, 187.1 390.8 300.3 cULETGT =56eu ~6bek =7345 =100.3 94 3bel T4.0 257.0 12802, 420CC.
17512, 41051, 178.3 37244 28842 «017992 =574 =-71.3 ~7447 =102.4 9.8 37.6 73.0 258.0 13106, 43000.
12819, 42055, 169.9 35448 21645 «0L726] =5849 ~7440 =759 =104.6 9.9 3645 1.0 259,08 13411, 440GC.
13124, 43058, 161.9 3384 20542 +C1655¢ =60.3 =765 =77+1 =106.7 9.9 35,5 69.0 259.0 13716. 450CC.
13433, 44072, 154,.2 322.1 254.3 «V1%875 -61.8 =79.2 =7843 -108.9 9.9 3440 6640 26000 14021 460CCe
13745, 450964 14646 306e0 24343 0eGa15169 =629 -8l1.2 =79.2 =-110.6 9.9 31.4 61.0 26C.0 143264 47000,
140%9, 46127, 139,.7 29148 232.3 2014502 =6346 -82.5 =797 =~1ils5 10.0 29,3 5740 2€1.C 14€20, ° 48COC.
142376, 47165, 132.6 27746 2z1.8 « 013847 ~6442 =83.06 —8U.3 =112.5 10.0 2648 5240 263.0 14935, 4900C.
14689, 43192, 12645 26442 211.7 «013216 =b4e9 ~84.5 =80+8 =-113.4 luel 237 4600 26€.0 15240. 35QCOQC.
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TABLE 4.-Continued

H, b, T, 0, RH, v, THETA, 1,
m ft mb 'Ib/ft2 gm/m3 /1t °c °F °C °F percent | m/sec knots deg m ft
#OnTH @ DAY 18 YEAR 78 HuUR OF RELEASE 22002

71, 2333, 930.7 19%3eB 406249 «UbE323 31.3 88.3 1.2 34.1 14,6 5el 10.0 €0.C 124, 23715,

ans, 2905, 911.3 1903.3 1019.5 «063€4E 3ceb 97.9 11.2 52.2 21.7 £.1 10.0 77.C 914. 300G,
1154, 3786, 832.1 1B42.3 9%3.5 «059925 44,9 11246 24e7 7645 3246 446 9.0 105.0 1219, 4G00C.
1e12, 4633, 854.7 1785.1 8BB.06 «055473 5248 127.0 3646 97.9 43.4 5.7 11.0 1C¢.0 1524, 5C0C.
Thh4a, 5459, 828.7 1730.9 B8E5.5 « 053407 53,7 128.7 38.6 101.9 4E.9 7.2 14.0 114.0 1829, 6400,
1913, 4275, 803.6 1678.4 83v.0 «051815 534 127.6 39.0 102.2 4847 7.7 15.0 G9.0 2134, 7000,
2161, 7089, 779.2 1627.4 805.3 «05€273 525 12645 39.1 102.5 50.5 8.7 17.0 89.C 2436, E8C00,
7498, 7900, 75545 157749 Tela3 s 048775 51led 12%.2 3943 102.7 5246 8.7 17.0 82.0 2743, GCOCe
2653, 2703, 732,6 1530.1 75600 «047320 51.2 124.2 39.4 102.8 5444 7.7 15.0 7640 3048, 100CO0.
2897, 9505, 710.3 1483.5 73544 «045910 50.6 123.1 39.4 103.0 5643 4ol 8.0 101.0 33%3., 11000,
3139 117298, 688.8 1438,6 698.4 « 043600 54,0 129.2 43.2 109.7 58.2 4.1 8.0 217.0 3656, l2€CC.
327y, 11057. 66d.7 1396.6 6500 «C4GE28 604 14G.7 4946 121.3 5946 792 14,0 24040 3662, 13000,
1575, 11796, 64946 135067 63045 «039361 6043 140,5 49,8 121.6 60.5% 7.7 15.0 244.0 4267, 14000.
3913, 12529, 631.,1 1318.i1 610.9 .»038137 6V, 2 14044 50,0 122.0 6le4 7.7 15,0 246.0 4572, 15000,
4040, 131254, 613,2 1280.7 559149 WU3EGEL 60.1 140.2 5042 122.3 6243 7.7 15.0 25240 4877. 1€0CC.
4259, 13972, 595.9 1244.6 573.5 «L3£802 6u.0 140.0 504 122.7 63.1 8.2 1640 257.0 51682. 17000,
4474, 14686, 579.1 1209.5 555.6 0034685 5049 139.8 50606 12340 64e0 €7 17.0 260.C 5486, 1200C.
45692, 15394, 56248 1175.4 53843 «033605 59.8 139.6 50.7 123.3 64.9 9.8 19.0 263.0 5791. 19C0C.
4904, 15097, 5470 1142.4 52143 +03255¢ 59.8 139.6 IV 123.6 65.4 10.3 20.0 26€.C 6096, 20C00.
5117, 15798, 531.8 11193.7 50542 +031539 59.7 139.5 51.1 124.0 6643 11.3 22.0 267.C ¢4C1. 21C0C.
5327, 17477, 517.0 1079.b 489.4 .030552 29.6 139,13 1.3 124,13 6761 5942 1i5.0 26340 67064 22000,
5535 19163, 50245 10497 47441 «026597 5945 139.1 51l.4 12446 68,0 21440 416.0 248.0 7010, 2300C.
5743, 18841, 488,7 1020.7 45846 .028629 59.6 139.3 517 125.1 6Bes6 145.6 283,0 25440 7215, 24C0C.
5243, 13513, 475,2 99245 443,06 2027693 59.7 139.5 5249 12546 69.3 15.4 30.0 265.0 7620, 25000,
5149. 21171, 462.3 965.5 429.1 » 026788 59.8 139.¢ 5243 12641 70.0 17.5 34.0 2€2.C 7925, 2600C.
5343, 27828, 449,7 939,.2 4l5.0 » 025508 5949 139,68 52e6 12647 7Ce7 5340 103,0 311,.0 8230, 27€00.
5565, 21473, 43745 913.9 401.4 . 025059 60.0 140.0 5249 127.2 Tle4 102.4 199.0 22.0 8%534, 28C0C.
5717, 27111, 425.9 88945 388.2 s 24235 60e1 140.2 5342 127.17 72,1 11l.1 21640 33.0 8839, 29000.
5933, 22746, 4l14.5 865.7 37544 «U23435 w0,.2 14044 5345 12842 72.8 78.2 152.0 341.0 9144, 3C00C.
7124, 23372, 403.5 64247 363.0 022664 bueé 140.7 5348 128.8 73.1 45.3 88.0 28840 9449, 31000,
7112. 23989, 392.9 82ueb 351.9 s021568 60,2 164044 5348 12848 73.9 2843 55.0 261,0 9754, 3200C.
7529, 24607, 38245 75849 341.8 +021338 59.9 139.8 53.7 12846 TheS 3044 59.0 261.0 10058, 33C00.
7695, 252195, 372.5 778.0 331.9 «02C72C 59.6 139.3 3.6 12844 75.2 31.9 62,0 2€2.0 103¢t3., 34000.
7R3, 25817, 362.9 7577 322.3 «02C121 59.3 138.7 5345 12842 75.8 C.0 0.0 0.0 10€€8, 2%CCC.
3051, 2h413, 353.4 738.1 312.9 «v1G9534 59.0 138.2 53.4 128.0 T6e5 GCe0 0.0 GeG 10973, 26000,
3232, 27008, 344,2 718465 303.9 «01E972 3847 137.7 5342 127.¢ 77.1 0.0 0.0 0.0 11278. 2700C,
1412, 27597, 335.3 700.3 295.1 svl8422 5845 137.3 53,1 127.6 775 0.0 Q.0 0.0 11582, 38C0C,
3591, 23185, 326.6 6682.1 28646 2017892 58.2 136.6 53.90 127.4 78.1 0.0 0.0 0.0 11887, 2900C.
375% 2?9765, 318,2 66446 27643 «017374 57.9 13642 5249 127.2 78.8 C.0 0.0 0.0 12192, 4C0CC,
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TABLE 4.-Continued

H, 0. RHO, 1, D, RH, v, THETA, 1,
m ft b 44] /¢8| gn/n’ 1b/ft° o¢ of °c °F percent | m/sec I knots | deg m ft
MONTH 8 LAY 23 YEAR 78 HOUR GF RELEASE  90C2

739, 2394, 928.6 1933.4 Llll4sl 069551 15,9  60.6 9.2 4845  64.3 742 1440  240.0  724.  2375.

915,  1000.  908.1 189646 1082.8 +067597  17.6 6347 G4 4B.B  58.4 Be?7  17.0 244.0  914e 3000,
12040 1957,  B876.5 1830,6 106344 4065137 8.2  bhoE Ted 4543 49,3 11.3 22,0 250.0 121G, 4000
1699, 4917, 845.7 1766.3 101648 .063477  i5.7  60.3 2.1  35.8 39,9 12,3 24,0 254.0 1524,  £000.
1730, 5873, 815, 1T04,0 97648  .060980  17.3 63,1 4.3 2442  22.5 1344 2640 258.0 1829, 6000
2179, 6820,  787.2 1644.l 94B.6 4059219  15.4 59,7  =5.6  21e9  23.0 1349  27.0 257.0 2134,  7C0C.
3353, 7769 75943 158%5.8 921.0  .U57496 1346 5645  -6.9 1945 23,3 13,9 27,0 25440 2438, 8000,
2657, 8717, 73262 152942 8946l  o055817  Lie?  53.1  —8,3  17.1 23,8  13.4 26,0 252.0 2743. 9000,
2944,  96b6s  735.9 1474.3 B67.8  .054175 9.8 49,6  -9.7  1het 24,3 13,4 26,0 250.0 3048. 10000,
1215, 17613, 6804 1421.0 842,7 052608 7e8  46eu  =ll.y 1242  25.0  13.9 27,0 249.0 3353, 11000,
35264, 11562, 655.6 1369.2 B818.3 ,051085 5.6 4241 -12.4 9.7 2640  13.9  27.0 246.0 36%8. 1200C.
3913, 12509,  631.6 4319.1 794.5 045599 3.5 38,3 -13.8 Tel 2646  l4ek 2840 24240  3962s 1300Cs
4107, 17460, 60342 1270,3 771e2  .U04Bl44 1.3 34.3  -15,3 405 2748 13,9  27.0 236.0 4267. 14000.
4391, 14408, 585.6 1223.1 T48.5 046727 -8 30.6 -16.8 148 2846 13,4 26,0 234,0 4572, 150CC.
4681, 15359. 5636 1177.1 726.4 4045348  =3.U 2646 18,3  -1.0 2945  13.4 26,0 234,0 4877 16000,
4971, 16309,  542¢3 113246 T04s7 4043993  =5.2  22.6 =19.9  =~3.8  30.4  14.46  28.0 235.0 5182 17000,
5261, 17261,  521e6 108944 66346 4042676  =Te4 1847 =2145 =68  31.3 15,4  30.0 235.0 5486. 1BC0C.
5557, 18216. 50Le5 1047.4  663.0 .u41390 =947 1445 -23.2 =947 32,4  L16.5 32,0 229.6 5791. 1900C,
5944, 19473,  482.0 100647 662.2 4040091 =-11.7 1049 =-24.9 <=12.5 3245 17,0 33,0 22640 6096. 20000.
5134, 29130.  463¢1 967.2 62240  <03BB3u  ~13.8 742 =2647 =16.0  32.9  17.5  34.0 230.0 6401 2100C.
5426, 21082, 444,90 929.2 602.4 .037607 =-15.8 3.6 =28.4 =19¢2 32,9 1840 35,0 24640 6706e 22000
4719, 27039,  427,2 89242 56342  +036408 -17,9 2.2 =30.2 -22+4 33,2  15.0  37.6 263.0 7010. 23000,
7009, 22995, 41041 856.5 564¢5 0035241 -2Ge0  -4.0 =-32,0 =25.7  33.4 19,5  38.0 251.0 7215. 24C0C.
7799, 21948, 39346  822,1 54644  ,034111 -22.2  =B.0 -34.0 =29.1  33.6 2347  48.0 259.0 7620. 250C.
7397, 24903,  377.6 768.6 52848  .u33012 ~24e4 =11.9 -36,1 =-33,0  33.1  26.2  51.0 260.0 7925, 2600C.
7992, 25860, 36241  756.3  51i.7 4031944  =2€eb =15,9 =38e2 =364b 3246 2648 5640 255,0 B230. 2700C.
3174, 26819,  347.1 724.9  495.1  .03CS08  =28.8 -~19.8  -40.4 =40,7  32.0  30.4  59.0 255.0 B8534. 28000,
1467, 27778,  332.6 69446 47849  o02989T  =31.1 =24e0 =42,5 =k4eb  31.7  31.9 62,0 258.0 8839, 29000,
A7Al, 28744,  319.5 66542  463.1  o0ZBSLU  ~33.4 28,1 =44.7 =48.5 31,3  33.4  €65.0 259,0 9144, 3000C.
3053, 29702, 3u5.0  637T.u 44747 4027949  -35.7 =32.3 =46.9 =52.5 3048  34e0 6640 25640 9449, 2100C.
9347, 37665, 29149 60946 43246  o027006 <3540 =3644 =50e0 =56.0  27.5  34.0 6640 25,0 9754, 22000,
9661, 31632,  279.2 58341 41840 026095 =40e4 -40.7 =53,9 =64,9 22,5  34s5 67,0 251.0 10058, 33000,
9935, 32%95.  267.0  557.6 40346 4025208 =42.7 =64,  =58,1 =72.5  1Te2 345  67.0 248.0 10363. 3400Q.
19232, 33570, 255.1  532.8  390.0 .024347 45,1 —49.2 =63.0 =8l.3 1240 3445 6740 245,0 10668, 2500Cs
19527, 34530, 24347 50940 37642 ¢023485 =47.3  =53,1 —66e5 ~—87 & Geb 3440 66,0 24440 10973. 3£00G.
10923, 35509, 23247  4B6.0  362.6  .022636 -49.4 -56.9 —68.2 -9047 9.7 34,0 66,0 242,0 11278, 3700C.
11114, 16471,  222.2  4bbel  349.4  ,021812 =51a5 =60.7 =69e9 =9347 Ge7  34e0 6640 241.0 11%582. 38000,
11414, 37449,  212.0  442.8 33645 021007 =53.6  =64e5  ~T1e6  ~96.8 Se7 34,0 66,0 239,0 11887. 29C0C.
1719, 39444,  202.1 422.1 3241  ,C2G233  =55.8 -6B8.4 =73,3 =100,0 Seb 3445 6740 23840 12162, 40000,
12027, 33635, 13247 402.5 311.6 015453  =57.6 =717 =T4e8 =10247 8.8 33,4  65.0 240.0 12497. 410CC.
12327, 47442,  183.6  383,5 299.3 018685  =59,4 =74.9 =76.3 =105.3 9.9 3244  €3.0 242.0 12802, 42000.
12634, 41452, 17449  365.3  267.5 «017948  =ol.2 =78.2 =778 -10840  10.0 31«4  €l.0  244.0 13106, 4300C.
12947, 62476, 16645  347.7  275.1  o017174 =622 =80.0 ~T8.6 =109.5 945 30.9 60,0 24640 13M11. 4400C.
11259, 43%00. 15845 33140 26142 ¢GlE30E =b6leb =7545 =761 ~-l0Bab $.9 2548 5B.0 247.0 13716, 45000.
13570, 46522,  150.9 31542 24840 o0L5482 —6140 =77+8 =776 ~10747 9.9  29.3 57,0 249,0 1402, 4€COC.
11899, 45560, 143.7  300.1 23644  40GLl&758  =61.2 =78.2 =778 =10Be0  1ue0  27.8 54,0  249,0 14326. 470GG.
14199, 44548, 13649 28549  225.4 014071 =61.4 ~78.5 =78.0 =-10B8e4 9.9 5.7 50,0 250.C 14£30. 4B00OC.
14531, 475760 13043 272.1  214s9  oGLl34i6 =61.7 =79.1 =78.2 ~108.8 9¢9 2442 47,0 25040 14635, 45CG0,
16810, 43591, 1244l 25742  2U%e8  oGL27B5  —-62,0 =79.6 =7Bs4 =-10942  10.0  22.1 43,0 249.0 15240, *C00Q.
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TABLE 4.-Continued

H, 0, RHO, 1, D, RH, v, THETA, z,
m ft mb 1b/ft? gm/m3 1o/ft3 °c °F °c °F percent | m/sec r knots deg m ft
MCNTH 6 DAY 24 YEAR 7Tt HOUR OF RELEASE 90017

3. 2324, 93140 1944.4 1122.4 2070069 15.1 59.2 o0 32.0 3%5.6 4ol 840 205,0 T24, 23715,

A4, 2332, 91044 19014 108644 067822 17.8 6440 3.9 3846 36,5 Te2 14,0 229.0 914, 2000,
11395, 38913, 87846 183540 1v48.4 « 065449 179 6442 2.8 37.0 It 11.3 2240 25740 1219, 4000,
1471, 4850, 847,93 1770.7 1ulb.b 063464 16e6 61.9 =5 3l.1 311 11.3 22.0 24€.0 1524, sC0C.
1779, 5808, 817.9 1708.2 98644 «061579 1541 59.2 -2.7 2742 2942 11.3 2240 243.0 1829, €£00C,
2941, 6763, 783.9 1647.7 95648 «059731 1345 5643 =449 23,42 274 10.3 2040 249.0 2134, 7€00.
21352, 7717, 760.8 1589.0 928.1 «057639 12.0 53.6 =7.2 19,1 255 8.7 17.0 258.0 2438, 8000.
2643, 2671, 733.5 1531.9 900.0 «05¢€185% 10.4 5047 -9,5 15.4 23.7 842 16.0 26040 2743, 9000.
2933, 9622, 70741 14760 B72.6 « 054475 8e8 47.8 =11.8 10.7 21.8 7.7 15.0 29440 3048. 10C0C.
3223, 19575, 68le4 1423.1 845.8 «052802 7.2 45.0 =-13.5 7417 21.3 1.7 1540 244,40 3353, 11000,
1512, 11523, 65646 137143 dl9.6 «051166 S5¢7 4243 ~14.9 542 21.1 Te7 15.0 23¢.0 3658, 12C€0C.
1802, 12473, 63245 1321w 791.6 «049418 4.9 40.8 =15.9 3.4 2045 Te 15.0 233.0 39¢2. 1300C.
4083, 13415, 6N9.3 1272.5 76643 « 047839 3.6 3845 -17.1 1.2 203 7.2 1440 23240 4267. 14000,
437he 14357, 58648 1225.6 745.3 «04€528 5 33.6 ~18.9 -2.0 2le1 €e7 13.0 23C.0 4572, 1%500C.
4664, 153932, 564.9 1179.8 7247 «065242 -1.7 268.9 «2067 =542 2148 Ce7 13.0 2274C 4877, 16000,
4953, 15250, 54346 113543 70445 « 043980 ~4.4 2401 -22.7 ~8.8 2246 €e7 13.0 229.0 5182. 17000,
5263, 17201, 522.9 1092.1 684.8 «04275i =72 19.0 =24,6 -12,3 23.5 Te7 15.0 23640 5486, 18000,
5535, 13158, 502.7 1049.9 66545 041546 ~10.v 14.0 =2646 =15.9 2443 943 18.0 243.0 5791. 1900C.
5826, 19113, 493.,2 1009.2 64445 .040235 =12.0 104 -28.4 -19.2 2441 11.3 22.0 24840 €096, 200Q00.
5117, 2N063, 46443 969,47 623.8 «038943 =138 7.2 =30.2 =22 .44 23.6 11.3 22,40 25040 6401. 2100C.
5409, 21024, 446.0 931.5 603.6 037682 =15.7 3.7 =32.0 ~2547 2343 10.8 2140 252.0 67064 2200C.
6699, 21979, 42843 89445 58349 «03¢452 =17.6 .3 =33.8 -2649 2249 11.3 2240 25440 7019« 23000.
5993, 293¢, 411.2 858.8 564.8 «035259 -19.5 =3.1 -35.7 =32.2 2245 11.8 23.0 2%6.C 7315. 2400C.
7731. 23839. 294406 824.1 546.6 V34123 =2isb -6.9 =3746 =35,6 2243 1249 2540 2574C 7620, 25000.
7572, 24842, 373,6 79067 529.7 «0330¢€8 =24.1 =1l.4 =39.,7 -39.4 2245 13.9 27.0 257.C 7925. 2600C.
7963, 25804, 363.0 758.1 513.3 «032044 ~2607 =16s1 =4l.3 -43,2 2248 St 30.0 25840 8230, 27000C.
3157 26761, 34840 72640 497.2 «031039 -29.2 =20.6 ~43.9 -47.¢0 2249 lbe5 32.0 258.0 8534, 2800C.
345% 27725, 333.4 69643 48146 « 030065 ~31.9 =254 ~46.1 =50.9 2344 18.0 35.0 2%8.0 8839, 29000.
8744, 27688, 319.3 666.9 466.3 «029110 =34.5 =30.1 -48,3 -54,9 2346 19.0 37.0 258.0 9144. 20000C.
2047 29659. 305.6 638.3 451.4 «028180 -37.2 -35,0 =50.5 -58.9 2440 2046 40.0 25740 9449, 310¢0.
9335, 30627, 29244 610+7 43645 027250 -39.,7 =39.5 =53.4 -64,1 2241 2l.6 4240 257.0 9754+ 32000,
263%, 31601, 279.6 584.0 421.7 «026326 =42.1 -43.8 =56.,9 -70.4 1846 2246 4.0 256.0 10038+ 33000,
9923, 32571, 26743 55843 40744 «025433 -4445 =48al =6047 -77.2 15.1 23,1 4540 255.C 10363. 3400C.
13224, 33545, 25544 53344 393.4 «024559 -46.9 ~52.4 -64.9 =B4.8 11.3 2hed 47.0 2%4.0 10668, 35000,
11522, 34521, 24349 509 .4 378.9 « 023654 -48.8 =556 -67.7 -89.8 946 24e7 48.0 254.0 10973. 36000.
13920. 35500, 232.8 486.2 364.1 022730 =50.2 =584 ~68.8 -91.9 9e6 257 50.0 254,0 11278, 3700C.
11114, 36471, 22242 464.1 349.7 .021831 ~51.7 -6l.1 -70.0 -94,1 9.7 2648 5240 2540 11582. 3E00C.
11414, 37449, 21240 42448 335.9 020970 -53,2 -63.6 =71.2 =962 Ge8 278 5440 2%54.0 11887. 2900C.
1IL715. 33434, 202.2 422.3 32246 «020139  =54.46 -6643 ~72.4 -98,.4 9.7 28.8 5640 255.0 12192, 40000,
12017. 33424, 192.8 402.7 308.9 «01G284 =55.6 =68.41 -73.2 -99.8 9.8 29.8 584y 257.0 12497. 41000.
12329, 40419, 183.8 383.9 29546 «018454 =5be4 -6945 =73.9 =101.0 3.7 30.4 59.0 259.0 12802. 4200C.
12626, 41416, 175.2 365.9 2B2.9 «0176€1 =57.3 =T1.1 =The6 «102,2 SeS 3144 6140 2¢C.0 13106, 4300C,
12927, 424113, 16740 348.8 270.6 «01¢893 ~58.1 =726 =75¢2 =103.4 Ge8 31.4 61.0 26C.0 13411, 4400C.
1323%, 43421, 159.1 332.3 25849 «0161¢€3 -58.9 ~74.0 =759 =1l04.¢ 9.8 3le4 61.0 2¢0G.0 13716+ 4Z000C.
13541, 44426, 151.6 31646 247.6 V15457 =59.8 =756 ~7646 =105.6 9.9 30.9 60.0 260.,0 14021. 46G0C.
13857, &5438. 14444 301.06 236.2 «014745 -60.1 =76.2 =7649 =106.4 9.9 26.8 58.0 258,0 14326, 47000,
16167, 45457, 137.5 28742 22542 e 014059 «60e3 7645 ~T7el =10647 Ge§ 2643 57.0 257.C 14630, 48000,
14467, 4T465. 131.0 273.6 24447 «013403 -60.5 -76.9 -77.2 =i07.0 9.9 27.8 54.0 25€.0 14935, 49000,
14797, §9490. 12647 260.4 205,1 «0128C4 ~61s2 ~78.2 -77.8 =108.0 9.9 2648 520 256.0 15240. £0000C.
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TABLE 4.-Continued

H, D, RHO, T, D, RH, v, THETA, 7,
m fL mb 1b/ft2 gm/m3 Ib/ft3 °C ATi °F °C °F percent | m/sec knots deg m ft
MCNTH 8 DAY 25 VYEAR 78 HUUR OF RELEASE 9007

M7 >313. 93142 1944,9 1lli.8 + 069407 17.% 6343 Tot 4544 51.9 Sel 10.0 28%5.0 124, 237%,

91, 29213, 910+7 1902,0 1088.1 « 067928 1744 63.3 Sel 4lel 4440 7.2 14,0 282.0 G914, 2000,
1196, 3890, 87647 163542 1lu5l.2 «UBE624 17.3 63.1 oh 32,7 31.8 10.3 20,0 278.0 1219. 4000.
1477, 4847, 84749 17799 1015.9 «C63421 17.1 b2.8 ~5.8 21.5 20.3 10e3 2040 26640 1524, 5000,
U787, 5804 El3e¢0 170844 9649 e 061465 1548 60e4 =7.3 18,8 19.6 8.7 1740 26640 1829, 600C.
2059, AT57. 739.1 1648.1 9b4.8 «059606 14.4 57.9 -8.9 16.0 19.1 1.7 15,0 26540 2134, 7600,
21351, 7710, 76140 1589.4  925.¢ 0577171 13.v 55¢4 =1044 13.2 1845 67 13.0 27%.0 2438, 8000,
2633, 3657 733.9 1532.8 89648 «055985 11l.6 52.9 =12ev 10.5 17.9 5.7 11,0 281.0 2743, S00C.
2929, 1607, 707.5 1477.6 869.0 054250 10,42 50.4 ~1345 Teb 1743 Sel 10,0 2687.0 3C48. 1000C.
32164 19553, 68240 142444 843,2 «052639 844 47.1 -15%.3 445 1€.9 4.6 9.0 293.0 33%3. 1100C.
31575, 11500, 657.2 1372.6 8iB.6 «051104 be3 43,3 -17,1 1.2 16.8 41 840 293.0 3658, 1200C.
3774, 17449, 633.1 1322.3 79445 046599 4o 39.7 -18.,9 =2.1 1646 3.6 7.0 288.0 3962. 1300C.
4083, 13394, 60948 127340 771.1 «G428138 2.2 3640 -20.b =544 1€.4 3.6 Tl 280.0 4267. 14C00C,
4372, 14344, 58Tel 122642 TéBaid « 048702 ol 32.2 ~2246 847 1€e2 441 8.0 27€.0 4572. 15C00.
466%, 15289, 56542 118u.4 725.8 «045310 =-1.9 2846  =24,5 ~12.1 1549 4.1 8.0 28340 4877. 1€0CC,
4950, 15241, 543.8 1135.7 704.0 « 043949 4.0 248 =26.4 =15.5 157 4e0 9.0 28640 5182. 17000,
5239, 17187, 52342 109247 68247 +042620 ~bel 2140 —=2843 =18.9 Sed te2 12,0 287.0 5486+ 1800C,
3529, 12139, 503.1 1050.7 661.9 044324 -8.3 iTel =3042 =223 1543 €e2 1640 265.0 5791, 190C0.
582% 17093, 483.6 1010.,0 64147 «GalOby =10,.,5 13.1 -32.0 =255 15.3 1C.8 21.0 279.0 6096, 20CO0C,
5109, 270413, 46448 979%.8 6c2.1 «038836 ~12.8 9.0 =-33,4 ~28,8 15.5 12.3 2440 275.0 6401, 2100C,
51393, 20392, 446.6 932.7 60340 + 037644 -15.1 4eb -35,6 =32.0 15.7 13.4 26.0 271.0 6706, 22000,
5439, 21946, 42849 895.8 584.4 «U36463 =174 o7 -37.4 -35,.3 15.8 lé.4 28.0 271.0 7010, 23000,
5981, 22906, 411.7 85943 56602 0035347  =.19,7 ~345 -39.2 =38406 1549 1549 31.0 27240 7315. 24C0C.
7272, 23860, 395,1 82542 34804 034235 =-22.1 -7.8 -4lel  -42.0 1£.2 17.5 34.0 273.0 7620, 25C00.
7543, 264818, 379.0 791.6 531.0 « 033149 =244 =1l.9 -42.9 -4542 1€.5 1840 35.0 273.0 7925, 26000,
7854, 25773, 36345 7592 51l4.0 432088 =267 -16.1 ~44,.7 -48.4 1647 18.5 36,0 273.0 6230. 276CQ.
31469, 75735, 34844 12746 497.5 «031058 =29.1 -20.4 -46.5 -51.8 17.1 1845 3640 27240 B5234, 2£800C,
U442, 27698, 333,46 69742 481le4 e036053 =31l,.4 =24.5 -48.4 ~55,.1 17.2 19.0 37,0 273.0 8839. 26000,
R735, 29661, 31947 66747 46547 029073  ~33.,8 ~28.5 -50.3 =5845 175 1945 38,0 273.0 9144, 300GC,
1029, 296213, 306.1 63943 450.4 «0268118 =363 =33.3 =52.2 -624G 17.9 19,5 38,0 273.0 9449, 321000.
7324,  3)590. 29249 6117 435.4 «027181 =38.7 =37.7 -54.8 ~bbeb 1649 20.1 39,0 274.0 97%4. 2200C.
9623s 31562, 280.1 58540 420.9 «026276 -4l.2 -42.2 =57.9 =72,3 1449 21el 4160 27640 10C58s 33000,
7915, 125131, 26748 55943 40648 «02536¢ =43.7 4647 -6l.42 ~78a2 12.6 22.1 43,0 279.C 102363, 34000,
17212, 33503, 25549 53445 393.0 « 024534 —4642 *51e2 ~64e7 ~84,5 10.7 2347 4040 28140 10668. 2500
17509, 34478, 24444 Slu.4 376.9 023654 ~4B43 ~54.9 =67.3 -89,1 946 2842 4940 282.0 10973. 26C0C.
17997, 15455, 233.3 48743 36446 0022761 =50.1 =58.2 =68.7 =917 [T%4 26e2 51.0 284.0 112784 27C00,
111142, 36425, 22247 46541 35048 2021900  =51s8 =6le2 =704l -94.2 Se? 2648 5240 285.C 11582. 3ECCC.
11400, 37400, 21245 443.8 337.3 «£21€57 -53.6 6445 -71.6 =%6.8 GeT 27.3 53,0 286.0 11887. 39000,
1N, 333913, 20246 423.1 324,% e0L20252 -55e4 -67.7 -73.0 =99.5 98 27.3 530 28640 12192« 40Q0Q0.
12003, 37381, 193.2 4u3.5 310.5 «019384  -56.3 -69.3 -73,8 -100.8 9.8 273 53.0 285.0 12497. 4100C,
12309, 47385, 18441 384.% 296.7 «C1852¢ -5648 —-70.2 =T4,2 =~101.¢ 9.8 2642 5160 .283,0 12602 42GCC,
12617, 41380, 17545 36645 28346 ¢017705 =57.4 =71,.3 ~T4,7 =-102,.4 Ge 8 2542 49.0 28l.0 13106+ 430CCC,
12914, 42376, 167.3 349.4 271.0 «DLEILS  =5B.0 =72.4 -75.,1 -103,2 949 2347 4640 279.0 13411. 44000,
13223, 43382, 159.4 332.9 25849 ebléle3d -28.5 -73.3 =7546 =1lU%.1 9.8 2246 44,0 27640 13716. &5000.
13529, 44385, 15149 31742 247.3 «01£438 -59.1 -74.4 =T76s1 =104.9 9.9 21lai 41.0 272.0 14021. 4€C00,
131925, 45395, 144.7 302.2 23646 «014770 =600 =7640 =Tbe8 =10643 9.8 19.0 37,0 267.0 14326, 47C0C.
1l4146s 45412, 137.8 28748 22646 «014146 -61.2 -78.2 -77.84 =108.C 10.0 1%.9 31,0 260.C 14630. 48000,
14452, 47433, 131.2 274.0 21649 «013541 -62.3 -80.1 ~7847 =109.¢ 10.0 13.4 26490 252.0 14935, 4500C.
14777 43457, 12449 26V.9 20745 eU12954 -3 4 =821 -79.6 -=111l.2 10.0 1444 28,0 253.0 1%240. 500CC.
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TABLE 4.-Continued

H, P, RHO, T, RH, v, THETA, Z,
m ft mb [ lb/ft2 gm/m3 lb/ft3 °C °F °C °F percent | m/sec knots deg m ft
MONTH 9 DAY 1 YEAR 78 HOUR OF RELEASE 9uoz

743, 2438, 927.1 1936.,3 1105.0 068983 1841 64,6 642 43,2 45,7 3.1 6.0 235.0 124, 2375,

925. 3036, 906.9 1894,1 1065.0 + 066486 2243 7244 7.2 4449 3746 4.6 9.0 241.0 Gl4. 3000.
1214, 3982, 875.7 182849 102445 « 063957 2346 7445 4s2 39.5 28.2 [-P%4 13.0 249, 1219, 4000,
=31, 4920, 845.6 1766.1 99245 «0619€0 2249 7342 =3 3le4 21e3 5l 10.0 223.0 1524, 50C0.
1735 5856, 81644 1705.1 96547 060287 207 69.3 -1.3 29.7 22.8 7.2 14,0 203.0 1829. 6000,
2071, 6794, 79840 1645.8 939.4 «058€45 1844 65.1 -243 27.8 2443 10.3 200 208.0 2134, 7000.
2356, 7731, 75044 158841 91347 « 0570490 1641 61.0 =344 2548 25.9 1249 25.0 214.0 2438, 800C.
2643, 8671, 733.5 1531.9 B888.6 « 055473 13.8 5648 ~446 23.¢ 27.4 1404 28.0 211.€C 2743, 9000,
2931, 9615, 73743 147742  d6440 2053936 lie5 5247 =549 2143 29.0 15.9 31,0 205.0 3048, 10000.
3218, 197556, 68149 1424.2 836847 «052358 9.6 49.3 -8 17.7 28,1 15.4 30,0 200.0 3353, 11000.
35%., 11496, 657.3 1372.8 81345 «u50785 79 46,2 ~10.3 13.4 2642 13.4 2640 197.0 3658, 12000.
3791, 12437, 633,4 1322.9 768.9 0 049249 be2 43.2 -~12.7 9.1 2443 G.8 19.0 19¢.0 3962. 1300C.
4177, 13378, 610.2 1274.4  764.9 « 047751 4e5 40.1  ~15.2 LRy ] 22.3 7.2 14,0 199.C 4267+ 14000,
4364 14318, 53747 122744 74145 «G46290 247 3649 =~17.8 o0 20.4 4e6 9.0 20240 4572, 1%000.
4651, 15258, 56549 118l.9  719.5 044917 o7 33,3 ~20.0 =-3.9 19.6 246 5.0 201.0 4877+ 1600C.
4936, 16196, 544.8 1137.8 698.8 «043625 -1.6 291  ~21.7 =7.1 19.9 246 5.0 2C4.0 5182, 17000.
5223, 17135. 52443 1095.0 67846 2042364 -4l 2446  ~2345 =10.2 20.5 3.1 6.0 207.0 5486, 1860C.
5%11. 13081, 504¢3 1053.3  658.9 «041134 -6¢5 2063  ~25 =135 2049 3.1 640 21240 5791. 19C00.
5798, 19023, 485,0 1012.9 639,56 «039929 =-9.0 15.8 ~27 -17.0 21.3 3.1 6.0 217.0 6096, 20000,
5087, 10971, 46642 973.7  620.7 0038749  =11.5 1l1.3 =«29,2 =~20.5 217 1.5 3,0 241.0 6401. 21000.
5376, 20916, 449 .0 935.7 6vl2e3 037600 -14.0 68 ~31.2 =24.1 2240 1.5 3.0 2€9.0 6706, 22000.
6hhbe 21869, 43043 89847  564.3 036477 ~1l6.4 2.1 ~33.,2 -27.17 224 246 5.0 327.C 7010. 23000,
5957, 22825, 413.1 B62.8 56667 0035378  =49.1 =244 =352 =3la% 2241 246 540 334.,0 7315. 24000,
7247, 23778, 39645 828,11 54944 2034304 -21.7 =Tl  =37.3 -35.2 23.0 3.1 5.0 341,0 7620, 25000.
7539, 24733, 380e4 79445 532.4 2033237  =24,2 -11.6 ~39.4 =39.0 2342 4al 8.0 347.0 792%. 2600C.
7831. ?2%691. 364.8 761.9 515.8 032200 =26.7 =16.1 -41 -42.6 23.3 bol 840 3530 8230, 27C00»
1125, 25657, 34946 73042 49945 0031183  =29,2 =206 =~43.7 =46,7 234 4,1 8.0 35€.0 8534, 2800C.
2419, 27617, 135.0 699.7 483.7 «03ul96 -31.8 -25.2 ~45,9 =-50.6 2346 4al 8.0 2.0 8839, 2900C.
3712, 24584, 32048  670.0  468.3 2029235  =3444  =29.9 ~4Bel  ~54.8 23.7 66 9.0 6.0 9144. 30000,
7037, 29551, 307.1 64le4  453,2 0028292 -3740 -34.6 ~50.4 -58.7 23.8 4.1 8.0 7.0 9449, 21¢0C.
7193, 11523, 293.8 613.6 437.8 027331  ~39.3 =3B.7 =53,0 =63,3 2243 Jei 600 3.0 9754 32000.
1593, 31493, 2Ble0  5Bb6e9 42242 «U26357 =4lel =42.0 ~56.0 -68.8 1847 3.1 6.0 347.0 10058, 33000.
893, 32459, 26847 56le.2 407.0 ,025408 -43.0 -45.4 ~59,3 =74.8 15.2 246 50 31€.C 103€3., 34000.
17179, 33428, 25648 53643 392.2 «U24484 =450 -49,0 =~63,0 =8l.4 11.8 3.6 7.0 293.0 10668, 35000.
19495, 34401, 24543 51243  377.5 023567  =4646 =519 =65.9 ~=86.6 9.6 5.1 10.0 277.0 10973, 26000,
11773, 253664 23443 489e3 36246  #02263t  =4749 =542 ~66.9 =88.5 9.6 642 12,0 26§.0 11278, 37000.
11074 356331, 22347 46T+2  348.2 0021737 -49.2 -5646 ~68,0 -90.3 9.7 Ta? 15.0 270,0 11582, 380GC.
11367, 37293, 213.6 44601 334.3 + 020870 =505 =58,.9 ~69,0 ~92,2 9.7 Ue0 0.0 C.0 11887, 39C00.
11665, 33270, 203.8 425.6 320.9 « 020033 -51.8 =6l.2 ~70.1 =-94,.1 947 0.0 Q0.0 C.0 12192, 4C€0CC.
11951, 39242, 194.5  406.2 3u7.9 2019222 =53.0 —£3.4 =71 =G640 Se? 0e0 0.0 0ol 12497, 410004
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TABLE 4.-Continued

H, , RHO , T, 0, RH, v, THETA, 1,
m ft mb 1b/ft2 gm/m3 lb/ft3 °C4| °F °C —[ °f percent | m/sec knots deg m ft
MOHTH 9 OAY 6 YEAR 78 HOUR OF RELEASE $007

757, 2485, 92545 1932.9 1096.7 « 068465 i8e7 6547 1549 60.5 83.5 1.5 3.0 210.0 124, 2378,

951, 1087, 905.2 1890.5 1075.9 «06T7166 il.9 6442 153 59¢6 84,8 4ol 640 22%.0 Ql4, 30040,
1233, 404b, 873.6 1824e6 1045.2 «065250 1641 61.0 13.8 5646 Bb.4 o2 12.0 244.,0 1219, 4000,
1527, RG09,. 842,8 1760.¢ 1U15.6 « 063402 i4.1 57.4 12.4 53.8 87.6 4ol 8.0 241.0 1524, 500C,.
1817, 5967, 813,0 1698.0 98546 «061529 12.5 5445 1045 51.0 87.8 3.1 6.0 232.0 1829, 6000,
2112, 5928, 78440 1637.% 35643 « 059760 lue 9 51.¢ 8e9 48.1 87.7 3.6 7.0 218.0 2134, 7000.
2 4%, 7886, 7559 1578.7 927.6 «057908 9e3 4be7 Tot 4542 8746 57 11,0 221.0 2438, 8000,
2636 U646 7286 1521.7 899,.7 «05€166 Te7 45.9 57 42.3 87.4 Te2 14.0 235.0 2743, 900C.
2987, 9801. 702.2 146646 872.5 «U544¢€8 6.0 42,6 4ol 39.4 87.8 8.2 16.0 241.0 3048, 10000.
3277 11757, 679.6 1413.1 64341 «052633 549 42.6 ~6.8 19.8 39.7 Be2 16.0 239.0 3353, 11000.
3569, 11710, 65le.8 1361,3 8l6.8 «€50991 47 40.5 -20.8 -5.4 1347 Geb 19,0 237.0 3658, 12000,
3352 12661, 6278 13lae2 79246 s U4G460 2e7 36.9 ~2543 =-13,¢ 10.6 11.8 23,0 235.0 3962. 13000.
4147, 13605, 604¢7 126249 757.7 «047302 4.8 40.6 -23.9 ~-11.0 1044 1344 26.0 227.C 4267, 14000,
4432, 14540, 582+5 121646 73442 « (42835 3.1 37.6 ~2%5.1 ~i3,.1 10.5 13.9 27.0 217.C 4572. 15000,
4718, 15478, 56049 1171.5 T12.7 + 044492 9 33.¢ -2646 -15,.,8 107 12.9 25.0 210.0 4877. 16000,
5A03, 14413, 540.,0 1127.8 69146 «043175 Ll ¥Y'4 29.8 -2841 ~18,46 10.6 1249 2540 212.C 5182, 17000,
529%, 17355, 519+6 1085.2 671.1 «041895 =344 2549 -29.7 =21,5% 11.0 13.4 2640 21%.0 5486, 18000,
5526, 13294, 499,9 1044.1 651leu W U4GEL] =56 219 =313 ~24.4 11.2 14e 4 280 2170 5791. 19000,
3842, 19232, 48048 1004.2 631.8 e V39442 -840 17.6 =33.0 =27.5 11.4 léet 28,0 215.0 6096, 20000,
4143, 217171, 46243 96545 613.0 «0382¢8 -10+4 13.3 -34.8 -30.6 11.¢ 14.9 29.0 212.0 6401, 21000,
h436., 21T14%. h&4443 927.9 594.6 «037120 ~12.8 S.0 =3646 -33,.8 11.8 15.9 31.0 211.0 6706 22000,
AH724. 22061, 426,48 991.4 57647 « 036002 -15+2 4e6 -38e% -37.1 11.9 17.0 33,0 210.0 7010. 23000,
012, 23006, 409.9 85641 95942 « 034510 =177 el -40.2 ~40.4 12.2 18.5 36.0 211.0 731%. 2400¢,
7301, 23953, 393.5 82l.8 541e5 2033805 «19.9 =348 =41.9 =43,43 1244 20.1 39,0 211.0 7620, 2%000,
75%. 24903, 377.6 78846 523.3 «032669 =-21.7 -T.1 -43.2 -45,7 12,6 20.6 40,0 212.0 7925, 2¢000,
7R7%. 25848, 36243 7567 50546 2031564 -23.4 ~10.1 =445 46,1 12.¢ 216 42.0 212.¢0 8230, 270C0C.
167 26793, 347.5 725.8 4684 «u30499 -25e2 =13.4 -45.,9 =5045 12.8 2246 44.0 211.0 8534, 28600
3455, 27738, 333.2 69549 471.7 e 029447 -27.0 ~1646 -472 -%53,0 13,0 23.1 45.0 211.0 ae3g9, 26000,
3742, 23681, 319.4 66741 45545 0028436 -2848 ~19.8 ~48,.6 -55.9 13,2 23.7 46.0 210.0 9144, 30000,
2029, 27623, 306.1 639,3 439.8 «U27456 -30.6 -23.1 -50.0 -58,0 13.3 242 47.0 209,0 9449, 31000,
73117, 11567, 293,2 612.4 424.9 «026526 =32.7 -2649 =51.06 =6U.9 13.5 252 49.0 209.0 9754, 32000,
606, 31516, 280.7 58643 410,9 « 025652 ~35.0 ~3l.0 =53.4 -t& 42 13.7 26.2 51.0 208,0 10€%8., 3300C,
7893, 312459, 268.7 56l1.2 367.2 «024796 =37.4 -35.3 =5543 =6745 14,0 2642 5140 20840 10363. 34000,
17191, 33404, 25741 53740 383.9 «023964 -39,7 =39,.5 ~57e1 -70.9 1441 26+8 52.0 208.0 10668, 235000,
17472, 34358, 245.8 51344 370.4 «023123 -41.8 ~43.2 -6240 -79,71 9.5 27.3 53.0 207.0 10973, 26000,
19760, 35303, 23540 490.8 357.7 «022330 -44.1 4.4 -6349 ~-83,0 9¢5 2608 52.0 207.0 11278, 37000,
11049, 34248, 224.6 469,1 345.3 «02155¢ -464.5 =517 ~65.8 -86.4 96 26.8 52.0 20¢.0 11%82. 38000,
11%%% 37205, 21445 448,0 333,.3 + 020607 =4849 ~5840 -67.7 ~£89,4 9.7 2648 52,0 205.,0 11887 390G0.
11637. 39178, 20447 42745 32146 « 020677 =512 -60.2 =697 -93,.,4 96 26.8 5240 204.,0 12192, 40000,
11925 39156, 195.3 407.9 309.8 « 019340 =53.4 =641 =71l.4 96,5 9.8 257 50.0 2020 12497, 41000.
12234, 47138, 18643 389.1 297.9 018597 ~5542 =674 ~-72+9 ~99,2 9.8 23.7 46.0 211.C 12802, 4&200¢C,
17537, 41133, 177.6 37049 28644 « 017879 =57.0 -7U.6 -74e4 ~101,.9 .8 1640 3740 23340 1310¢, 43000,
12345, 42141, 169.2 35344 2753 «0L7186 -5849 ~74.0 -75.9 -104,¢ 9.9 15.0 37.0 232.0 13411, 44000,
13152. 43149, 161.2 336.7 264.6 «016518 -60.8 =174 -7Te%  =107,4 9,9 23.1 45,0 210.,C 13716. 45000,
114K2. 45167, 153.5 320.6 25442 «U158¢9 =6247 -80.,9 =790 =110.2 1uel 26.7 48,0 202.0 14021, 46000,
13775, 45195, 14641 305.1 243.8 « 015220 ~64e3 ~8347 -804 -112.¢ 10.0 24.2 47.0 202.0 14226, 470C0.
14091, 44231, 139.0 29943 233.6 «U14583 =6548 8644 =8le5 <«lla,€ 10.1 276 54,0 1S7.0 14630, 4eCCC.
14433, 417275, 132.2 276,1 223.7 «013565 =572 ~89.0 -82.7 =116.9 10.1 33.4 65.0 1870 14935, 49000,
14729, 49324, 125.7 262.5 214,.2 «013372 -68e0 ~91e5 -83,9 ~119.1 10.1 309 60.0 189.0 15240. £0000.



¥

TABLE 4.~Continued

H, 5, RHO. T, 0, RH, v, THETA, Z,
m 1 ft mb /ft? | gn/md 1o/t3 o of oC of percent | m/sec | knots deg m ft
MONTH 9 DAY 8 YEAR 78 HGUR OF RELEASE 9007

747, 2435,  927.2 1936.5 1123.6 .070144  13.1  55.6 7.5  45.4 6846 o5 1.0  195.0 724  237%,

929, 3948,  906.5 1893.3 1093.7 068277 1445  58.1 6.3 4343 5748 iev 2.0 130.0  914.  23000.
1225, 4019,  874.5 182644 1u57.1  .065993 1441  57.4 3.7 38,7 49,6 1.5 3.0 £.0 1219,  4€0C.
1521. 4990, 84344 1761.5 1023.4 063889  13.1  55.6 1.3 3443 4445 3.1 660 3940 1524,  £0GO,
1915, %956, 81344 169848 95641  o06156U 1345 5643 -5 31.1 38,1 €e2 1240  52.0 1B29.  6000.
7107,  5914s  T78B4¢4 163843 95649  <059737  11.8  53.2 =442 24,5 3244 8.7  17.0  €2.0 2134,  700C.
2400, 7872, 75643 1579.6 928.4  .057958 1042  50.4  ~Ba2 1742 2645 9¢8 19,0  £7.0 2438, 8000,
2697, 9831,  729.0 1522.5 900.6 056223 8.6 4745 -12.8 9.0 2045 7.7 15.0 72,0 2743. 9000,
2983, 9787, 702.6 146T.4 B873.4  .054525 6.8 44.4  =1B842 —e5  lée? 4ei 840 8740 3048. 10000
3275, 10745, 67649 141347 84248 .052¢1l4 6e5 4347 =18.3 -5 1540 2.1 4,0 204.0 3353, 1100C.
3564, 11694,  652,2 1362.1 812.9 .050748 6e2 43,2 =1T.7 1 1641 41 8.0  265.0 3658. 12000,
3852, 12637, 628.4 131244  784.0  +04E944 5.9  42.6 =17.2 Lew 1741 62  12.0 267.0 3962, 13000
413, 13576,  605.4 126444  762.0 047570 344 3841  =1B.6  -1.5 1841 7.2 14,0 257.0  4267. 14000,
4475, 14518, 583.0 1217.6 740.6  +066234 o9 33,6 -20el =442 1§41 Be? 1740 247.0 4572, 150CC.
4718  15464e  561.2 117241  T19.7 044529  =le6 2941 =2147 =740 2040 9.3 18,0 238.0 4877. 1600C.
5073, 15413,  540.0 1127.8  699.2  +G43650  —4el 2446 —2343 =949 209 10,8  21.0 243.0 5182, 17000,
%201, 17360, 519.5 1085.0 679.2 <0424G1  =-6¢7  19.9 =25.0 -12e§  21e9  13.9  27.0 240, 5486. 1800Q,
5582, 18313, 499.5 104342 65946 <041177 =943 15,3 =26.7 =16.1  22.6  17.0 33,0 2390 5781. 19C0C.
5871 19262¢ 48042 1002e9 639,2 035904 =1l¢4  11.5 =291 -20,3  21s7 1745 34,0 235, 6096, 20000,
6162 20218, 461e4 96347  619.3 038662 =136 7.5 -31.4 2445 2048 15,9 31,0 237.,0 6401, 21€00.
5453, 21173,  443.2  925.6  599.9  ,037451 =1547 3.7  =33.8 ~-28.5  19.6 £.9  31.0 241.0 &706. 22000,
67%%s 22127, 42546 BB849  581.0 4036271 =i749 =42  =36.3 =-33.3 1845 1645  32.0 243.0 7010. 2300C.
7018, 23080, 408.6 B53.4  562.6  JU3E122  -20s0  =4.0 =3847 =3747 1743 1745  34s0 245¢0 7315« 24000,
73%h, 240364 39241 6lde9  544,7 034005 <-2243  -Bel <-40,9 -4l.b6 1649 18,0  35.0 247.0 7620, 25000,
7A18, 26994, 37641 78545 527.4 4032925 -24eb =12.3 =42.7 44,8  17.2 19,0 37,0 249.0 7925. 26000,
7909, 25949,  350.7  753.3  51ueb 031876 -2740 -16.6 =44s5 =4B41 1746 2041 39,0 250.0 8230, 2700C.
9207, 25910,  345.7 72240 494.2 4030852 =29.3 =20.7 -46.3 =51.4 17,8  2l.6 42,0 250.0 8534, 28000,
3495, 27873,  331.2 691e7 47842 4029853 =31s7 =25.1 =48e2 —-54.8 1841  23.1 45,0 250.0 8839, 25000,
8789, 28835, 317.2  662.5 46246  <02E879 =344l  =29.4 =501 -58.2 1846  24e7 48,0 249.0 9lé4, 30000,
3082, 729796.  303.7 634.3  44T.4 627930 3646 =33.9 =52,1 -6le7 1848  26s2  51.0 24840  9449. 31000,
9376, 39762, 29,6  606.9  432.4 026994 -3849 =38.0 —54s8 -b0e7  17e2 2748  S4s0 24T.0 9754, 3200C.
9672, 31733, 277.9 55044  417.8  +U2E082 ~41,3 =42.3 =58.0 =72.3 15,0  25.3 57,0 24640 10056, 33000,
9967, 32700  265¢7 55449  403e5  +025190 =4347 =46e7 -6le3 -78.3 12,8  30.9 60,0 244.0 10263, 34000,
19263, 33670, 253.9  530.3  389.7 024328 —46s1 =51.0 —b4eB =B4.7  10s4  31.9 62,0 244.0 10668, 35000
19559, 34643,  262.5 50645 375.4  .U23435 =4840 =54e4 =67.0 =88,7 9.6 3244 63,0 242.C 10973, 3€000.
12856, 35617« 231.5 483.5 361.2 022549 =-49.7 =57.5 =68.4 =91, 9e6 32,9 640  239.0 11278, 37CCC.
151, 34584,  221.0 46l.6  347.5 +021694 =5145 =60e7 =69¢b =9347 Ss7 3249  64¢0 237.0 11582, 3800C.
10450s 37567, 210,8 440,3  334,2  ,02UB63 =53.2 =63.B ~-T1.3 -96,3 9.7  33.¢  65.0 235.0 11887. 3900C.
11749, 18547. 201.1 4200  3il.3 020058 =55,0 =67,0 =72¢7 =988 948 36,0  €6.0 23440 12192. 40000.
12053, 9563, 191.7 40D.4 307.7 019209 =55.9 =68.6 =73.5 -100.2 948 33.6 65,0  233.0 12497, 41000,
17354, 47532, 182.8 381+8  ¢94.5 +01€385 —56.8 ~70.2 -Tée2 =101.5 9.8  32.4  €3.0 232.0 12802, 4200C,
17660, 41535,  174.2 36348  26Let  o017592 =5746 =7LeT  =7449 =-102.8 9.8 31.9 6240 233.,0 13106, 43600,
17966, 42518, 16640 34647  269.0  +016831 =58.5 ~73.3 =75,6 -104.0 9.8 3049 60,0 234,0 13411, 44COC.
13271, 43539, 158,2 33044 25749  +GLEIGO <5944  =74.9 -T6s3 =-105.3 5.9 2846 5640  235.0 1371&. &%000.
13579, 44550, 15047 31447  24b6.7  +015401 =60.2 =76.4 =7740 -10646 949 2648  52.0 235.0 14C21. 4€00C.
13980, 45569,  143.5 299.7  235.9 014727 ~61.2 =78.2 <7748 =10840 9¢9  2%e7  4B¢0 23540 14326, 47000,
14202, 44594 13646  285.3  225,7  o014090 =-62¢1 =79.8 -78.6 <-109.4 9.9 2246 44,0 233.0 14630. 48000,
14511, 47608, 130.L 271.7 215.8 4CL3472 =631 =B1.6 =79.4 =110.8 10,0  21.1 1.0 230,0 14935, 49000,
14826, 48641, 123,8 25846 20644  +U12885 —64sl =B3.4 -Bus1 =-11243  1C¢0 19,5  38.0 227.0 15240, £000C.
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TABLE 4.-Continued

H, D, RHO, T, . RH, v, THETA, z,
m r ft mb 1b/ft2 gm/m3 lb/ft3 °C °F °c T °F percent | m/sec knots deg m ‘—r ft
MONTH 9 DAY 13 YExR 78 HOUR OF RELEASE 11002

T44, 2441, 927.,0 1936.,1 1119.4 «065882 1442 57.6 7.1 44,8 6243 1.5 3.0 295,.,0 124, 237%.

929, 3048, 90645 1893,3 1077.8 «067285 1849 66.0 4.2 39,5 37.7 2.1 40 344.0 914, 3000.
1229, 4003, 875,0 1827.% 1037.0 + 064738 201 68,2 -:b 30.9 24,8 3.1 6.0 54,0 1219. 4000,
1509, 4952, B44.6 1T764.0 1005,0 « 062740 19.v 6642 -3.5 2547 2ie5 4e6 Ge0 64,0 1524, 5000
1899, 5905, 8l4e9 1702,0 97943 «061136 1642 6l.2 =3.6 25.6 255 5.1 10.0 76.C 1829, 6000,
2099, 6857, 786.1 1641,.8 954.2 « 059569 13.3 55.9 ~440 24.8 297 - 10.0 97.C 2134, 7000.
2382, 7814, 758.,0 1583.1 929.6 . ,058033 104 5047 ~4.8 23.3 33,9 he b 9.0 112.0 2438, 8000.
2674, ATT4. 730.6 1525.9 905.6 «056535 T3 45.1 =5.1 2248 40.8 3.6 7.0 123,.¢C 2743, 90C0.
2043, 3739, 703.9 1470.1 882.7 «055105 4e0 39,2 =-4e3 2442 94e5 2e6 5.0 164.0 3048, 10000,
1264, 10707, 6779 1415.8 857.9 «053557 1.4 34,5 -2.3 27.9 7645 3.6 7.0 228,.0 33%3, 11C00C.
35%7. 11674, 652.8 1363,.4 825.4 «051528 262 36.0 ~17.0 1e4 2246 5.7 11.0 277.0 3¢58, 12C€0C.
3949, 12629, 628.6 1312.9 79643 «049711 1.7 35,1 =18e5 «le3 2067 9.8 19,0 303,0 3662, 13000.
4139, 13580, 60543 1266,2 768.1 2047951 1.2 34,2 =20.0 -4.0 16,8 13,9 27.0 314,.0 4267. 14000.
4429, 14527, 582.8 1217.2 740,.8 + 0646247 8 33,4 -21.,7 -7.0 16.8 15.4% 30,0 313,0 4572 15000.
4715, 15469, 561lel 1171.9 714.5 « 044605 3 32.5 =235 -10.2 14.8 14.4 28,0 312.0 &B877., 16000.
500, 16409, 540.1 1128.0 692.8 + 043250 ~-1le6 29.1 -24.3 -11,.8 15.8 13.4 26.0 316,.¢ 5182, 17000.
5287, 17346, 519.8 108%.6 67240 «041952 =347 2543 =2542 =1344 170 13,9 27.0 321,0 5486, 18000,
5573, 18294, 500,1 1044,.5 6517 + 040684 -5.8 2leb -26.2 -15,.1 18.3 1449 29.0 322.0 $5791. 19000.
58617, 19227, 480,9 100444 631.8 +039442 -840 17.6 =282 -18.8 17.9 1645 32.0 321.0 6096, 20000,
6147, 29166. 46244 96547 61244 «03€231 -10.1 13,8 -30,3 -2245 174 18.0 35.0 321.0 6401. 21000.
ha3lse, 21109, LI TRy 928.1 593.5% +037051 -12.2 10.0 -32.4% -2643 1649 1865 3640 32240 67064 220004
5721, 22050, 427.0 69148 57540 «035896 ~-L4.4 6al =34,5 -30.1 l6e5 1945 38.0 323,.0 7010, 23C00.
7007. 22989, 410.2 856.7 557.0 «034772 -16.6 241 =36.6 =33.9 16.0 19,5 38,0 322,.0 7315, 2400C.
7296, 23936 393,8 82245 539.9 « 033705 -19.0 =242 =386 =-37.4 1601 195 38.0 321.0 7620, 2%C00.
7583, 24879, 378.0 78945 523.,9 «032706 =21.7 =7.1 ~40.3 ~40,5 17.0 20.1 39.0 320.0 792%. 26000.
7873, 2%829. 362.6 157.3 508,.2 «03172¢ =24.,5 12,1 -4241 43,7 1841 2041 39,0 319,0 8230, 27000,
Blh2e, 267804 347,.7 72642 492.9 «030771 =27.3 =-17,.1 -44,0 =47.1 19.1 20.6 40,0 319.0 8534, 28000,
36%%5, 27738, 333,2 69549 477.9 +029834 =30,2 =224 =45,9 ~-5046 20.3 2066 40.0 319.,0 6839, 29000.
BT45, 28695, 319.2 66647 46343 +028923 -33.0 =27+4 -47.9 =-54,3 21.2 20.6 40.0 316940 9144, 30000.
9% N, 295659. 3056 63843 449.1 «028G236 -35.9 =32.6 -50.0 -58.0 22.2 21.1 41.0 320,0 9449, 31C00.
73315, 1627, 29244 610,7 43445 0027125 =36eb =3745 -52.8 ~63,.1 21l 21e1 4140 32¢C.0 9754, 32000.
7630, 31593, 279.7 584,42 419.9 « 026214 -40.9 —-41.6 =563 -69.3 17.7 20.1 39,0 319,0 10058. 330Q0.
9975, 137563, 26744 55845 405,.6 25321 -43.3 =45,9 =-60.0 =75.9 14.5 19.0 37.0 317.0 10363, 34000.
12219, 33528, 255,6 533.8 391,.8 0024459 ~45.8 =50.4 -6440 -83,2 1le3 21.1 41.0 31%5.0 10¢¢8, 25CCC.
17517, 34504 2h4,1 509.8 378.1 « 023604 -48,1 =54,.6 ~67.1 -88,.8 Seb 22e6 hao0 313,06 10973, 3€00C.
19812, 35673, 233,1 48640 36448 2022774 =505 -58,.9 -69.0 =-92.3 9.7 23,1 4540 310.0 11278, 37000.
11111, 35453 22244 464.5 351.9 021968 -52.8 -63,0 =71.0 -95.7 9.7 23,1 45,0 307.0 11582, 38C0Cs
11412, 137439, 212,.1 44340 337.7 +021082 =5%e2 =65,.6 =72.1 -97.7 9.7 23,1 45,0 303,0 11887. 39000.
11711, 138424, 202.3 422.5 322.5 «020133 5445 -6b6.1 ~72.3 ~98,.1 S8 23.1 45,0 299.0 12192, 4000C.
12013, 39413, 132.9 40249 307,2 «019170 5442 =6546 -72e1 =-97.8 Se? 23,1 45,0 294,0 12497, 4100C.
12313, 47396, 18440 384,.3 292 44 «018254 =53.6 ~64,.0 -T.7 -97.1 9.7 2241 43.0 290.0 12802, 42C00,
12613, 41384 175.5 16645 280.6 «017517 =55.1 -67.2 -72.8 -99,0 9.8 2046 40.0 2B6.0 13106, 43000.
12916, 42376, 167.3 349,.4 26944 «046818 ~56.6 -69,.,9 -74.0 -101.3 948 19.5 3840 282.0 13411. 4400C.
13219, 43369, 159.5 333.1 25846 « 016144 -58.2 -72.8 ~-75.3 =103.5 9.9 15.0 37.0 277.,0 13716, 450CCe
13529, 44385, 151,49 317.2 24842 201549% =597 =75¢5 ~76.6 =105.F 9.8 18,0 35.0 272.0 14021, 46000,
13938, 45395, 144.7 302.2 237.6 +014833 -60.8 =774 =775 =107.5 9.9 15.4 30.0 227.0 14326 47000
16144, 46412, 137.8 287.8 22742 «014184 =618 =79.2 -78.2 ~-108.8 10.0 11.3 22.0 337.,0 14630, 4800C.
14453, 47433, 131.2 27440 217.3 «013566 =627 =80.9 =7%.0 =110.¢ 10.0 Te2 16,0 15,0 14925, 490CC.
16779, 48457, 124.9 26049 207.8 «012973 -63. € -82,.5 =79.8 =111,6 99 6e2 12,0 2440 15240, 5C000e
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TABLE 4.-Continued

H, D, RHO, T, D, RH, v, THETA, Z,
m ft mb 1b/ft? gm/rn3 ib/ft3 °c °f °C °F percent | m/sec knots deg m ft
MONTH 9 DAy 25 VYEAR 78 HOUR QF RELEASE 9007

699, 2295, 932.,0 1%946.,5 11l20.3 « 069938 1640 60.0 «8 33,5 3547 201 4.0 275.0 124 2317¢.

R4, 2899, 911.5 1903.7 1077.0 «067235 20.9 69.6 1,3 34,3 27.1 246 540 334,0 Sl4, 3000,
1171. 3841, 839043 183845 1023,3 2063863 2508 78.4 =.l 31.9 18.3 246 5.0 57.C 1219, 4000,
1455, 47175, 85042 1775.7 990.1 061810 25.3 77.5 -5 3l.1 18.3 246 5.0 61.0 1524, 5C0Q.
1749, 5707, 821,0 171447 964.9 « 060237 2246 72.7 -1.8 2847 19.5 3.1 6.0 61.0 1829, €00C.
2024, 6640, 79246 165544 94042 «:058¢€95 19.9 67.8 =342 26.2 20e7 3.1 6.0 .o 2134, 70C0.
2399, 7576, 764,9 1597.5 91640 «057184 17.2 63.0 —4e7 2345 2149 beb 9.0 8640 2438, 8000,
2594, 85164 73749 1541.1 862,.3 «055704 lé.4 57.9 -6.3 2046 2342 €42 12.0 83.0 2743, 9000.
2842, 9454, 711.7 1486.4 869.1 «U4256 11.7 53.1 -840 1746 2443 77 15.0 79.0 3048. 10000,
3171, 10402, 68640 143207 84644 052839 8.8 4T.6 -9.6 14.4 257 G.3 18.0 74.0 3353, 1100C.
3459, 11349, 661.1 1380.7 824,2 «051453 5.9 4246 =-11.6 11,1 27.1 Ge8 19,0 7%5.0 3658. 12000,
3769, 12297, €36.9 1330.2 802.5 « 050098 340 3764 =135 Teb 28e 6 9.3 18,0 71,C 39¢2., 13000,
4047, 13254, 613.2 1280.7 7681.0 « 04756 ol 32.2 -15.6 3.6 29.6 847 17.0 61.C 4267. 1400C,
4329, 14204, 59).4 1233.1 753.1 « 047014 -2 31.6 -19.5 ~3.1 2le7 8.2 16.0 44,0 4572. 15000,
4619, 15153. 5683 1186.9 72642 « 045335 -5 31.1 ~24.8 -12.7 13.9 8.2 16.0 23.0 4877+ 16C€0Q.
4906 15097, 5470 114244 704.9 « 044005 -2.8 27.0 -26.9 ~16e4 13.7 9.8 19.0 S0 5182, 17000,
519% 17042, 52643 109942 66444 « 042726 =52 2246 -28.7 ~19.7 13.8 10.8 2140 2.0 5486, 18000,
5483, 17990, 50642 1057.2 66443 « 041471 =7.7 1841 -30,6 -23,1 14.0 10,3 20.0 359,0 5791« 190CC.
5773, 18939, 436,7 101645 64442 « 040216 =9.9 14.2 =-32.3 =2642 14,1 Ge3 1840 35840 6096, 20CC0.
6062, 19889, 467.8 977.0 624.3 038974 -12.1 10.2 =34.0 =29.3 14.3 Te7 15.0 360.0 6401, 2100C.
63%3. 21844, 4649.4 938.6 60449 «0377¢3 ~-16.2 6ol =35,8 =32e4 1443 142 1440 36C.0 6706 22000
6642, 21793, 431,7 90146 58640 «036583 -16e4 245 ~37.5 -35.3 l4.4 T.2 14.0 356.0 7010. 23QCQ.
5933, 22746, 414.5 865.7 567.5 +035428 -18.6 =ie5 -39.3 -38,.7 14.5 77 15.0 349,0 7315. 24000,
7223. 23696, 397.9 8310 54946 V34310 -¢0.9 =546 -4l.1 =41.9 l4.6 842 16.0 345.0 7620. 2500Q.
7515, 24655, 381.7 797.2 532.7 033255 =23.4 =1lv.l -43,0 -45.4 14.9 8.7 17.0 341.C 7925. 26000,
7806. 25610, 366.1 764.6 516.1 0032219 2849 =14,6 =4540 =4846 15.1 S8 19.0 338,0 8230. 2700Q.
3098, 25567, 351,0 733,.1 500.0 «031214 =2845 -19.3 ~-47.0 =525 1544 1C.8 21.0 336.0 8534, 28C00,
8391. 27530. 336.3 702.4 4B4,2 «030228 -31l.1 =24.0 -4G.,0 -56.2 15.6 12.3 24.0 336.0 8839, 29000.
A685. 28494, 322.1 672.7 468.9 «029272 =337 -28.7 -51.1 -59,9 1549 13.4 26.0 335.0 9144, 3CCCC.
3979, 29457. 308.4 64441 453.9 «028330 =36.3 =-33.3 -53.2 =-63.7 16.1 14.4 2840 335,0 9449, 3100GC.
I127he 30426, 29561 616e3 439,2 0027418 =3940 =-38,2 =5%.6 -68.2 15.7 1449 2940 334,40 9754 32000,
3571, 31400. 282,42 589.4 424,.8 «026519 ~4l.6 =42.9 -5847 -73.7 14,1 14.9 29,0 3323.,0 10058. 23300C,.
71867, 32371, 269.8 563.5 410,7 « 025639 -44.2 -4746 -61.9 -79.5 1244 1449 29.0 33140 10363. 34000.
1)164s 33346, 257.8 538.4 367.1 «024790 =469 =524 -65.2 -85.4 10.8 l4.4 28.0 32B.0 10688, 3500C.
17464, 34332, 246.1 514.0 382.9 «023904 =49.1 =56.4 =679 =9062 97 1349 2740 32640 10973, 36C00C.
17750, 35303, 23540 490.6 367.7 + 022955 -50.4 -58.7 =69.0 ~92.1 9.7 13.4 26.0 323.0 11278. 27000,
11057, 36276, 224,.3 468.5 353.0 022037 =51.7 -6l.1 -70.0 =94.0 9e7 12.9 25.0 319.0 11582, 28000,
11355, 37254. 214,0 44649 338.8 «021451 -53.0 =63¢4 =71.1 -95.9 9.7 12.3 24,0 313.0 11887. 239000,
11655, 1382139, 204.1 42603 325.1 020295 ~5443 =657 -72.2 -97.6 9.7 11.8 23.0 305.0 12192. 40000,
11953, 39231, 194,6 406, 4 31165 eUL9446 =554 -67e7 =73,0 =-9944 9.8 11.3 2240 296.0 12497, 4100C,
12258, 43216, 185.6 387.6 29842 «018616 =5642 -6942 =73.7 =100.7 9.8 11,3 22.0 287.C 128€2. 42000,
12562, 41215, 176.9 369.5 265.4 «017817 =571 -70.8 ~T4eé =-102.0 9.8 11.8 230 278.0 13106. 43000.
12867. 42215, 168,.6 352.1 273.1 « 017049 -58.0 =72.4 ~75.1 -103.2 9.9 12.9 25.0 269,0 1341le 44000,
I3175. 432264 16046 33544 26162 «016306 =5608 =73,.8 =75.8 =104.5 9.8 13.9 27.0 262.0 13716. 45000,
13493, 44235, 153,0 319.5 249,9 0135601 =59,7 =75.5 =76¢5 -105.8 9.9 13.9 27.0 261.0 14021, 4€00C,
13788, 45238, 145,8 304.5 239.6 «0146958 -6lal -78.0 =77.7 -107.9 9.9 13.9 27.0 26140 14326. 47000,
14103. 46261, 138.8 289.9 229.5 « 014327 -62.4 =803 =78.8 ~109.8 10.0 13.9 27.0 261.0 14620. 4800C,
14414, 47291, 132.1 275.9 219.3 013690 -63.2 -81.8 =79.4 ~111.0 100 1344 2640 26140 14935, 45000,
14729, 48324, 12%,7 26245 20946 e013085 ~64.0 -83,2 -80.1 =-112.2 9.9 12.9 2540 261.0 15240. 50000,
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TABLE 4.-Continued

H, P, RHO, T, RH, v, THETA, Z,
m _441 ft mb Y7 1b/ft2 gm/m3 lb/ft3 °c °F °c °F percent m/sec knots deg m ft
MONTH 9 DAY 27 YEAR 78 HOUK OF RELEASE 9007

695, 2280, 93245 194746 1107.1 « 069114 18.9 66.0 9.3 §8.8 53.7 o5 1.0 210.0 7124, 2375,

ar7. 2878 91242 190542 107047 ¢ 066642 2245 7245 6.8 4643 3643 5 1.0 268.0 914 3000.
1164, 1819, 881.0 1840.0 1026.2 064004 252 174 oh 32.7 19.46 .5 1.0 334,0 1219. 4000,
1450, 4756 85048 177649  994.3 e062072 2444 75.9 ~343 2641 157 lev 240 29248 1524 5000,
173% 5691, 821e5 171547 96845 « 060461 21e7 1. ~3.5 2548 1842 1.5 3.0 2%9.0 1829. 6CQ0C,
2029 A627. 793.0 165642 943.5 « 058901 19.1 1103 ~3.9 2540 2047 2el 4e0 204,0 2134 7000,
2375, 75664 76542 159842 Y190 «057371 1643 6143 ~445 2348 23,5 246 5.0 160.0 2438, 800C.
2593, 3509, 738Bel 154146 895.0 «055873 13.6 5645 ~5.4 2242 2642 3,1 6.0 133.¢C 2743, 9Q00.
29431, 9451, T11le8 148646 87145 e U24406 10.8 5144 ~6e5 2043 29.0 3.6 Teu 129.0 3048+ 10000,
3177 17399, 686.1 1432.9 84849 «052995 79 4642 ~7.0 1945 3401 3.6 7.0 130.0 3353. 1100¢C.
3459, 11349, 66lel 138067 8272 «051640 4e7 40.5 =743 19.0 415 3.1 640 143.C 3658, 12000,
3749, 12301, 63648 1330.0 79745 + 049786 heB 40.6 ~15.6 3.9 21.1 246 5.0 183.0 39¢2. 1300C.
4N36, 13242, 61345 1281.3 769.7 « 048051 45 40.1 ~30.,0 -22.0 641 3.1 6.0 228.0 4267. 1400,
4323. 14183, 590.9 1234,1 74646 «046€09 Zeb 3.y =27«7 <1749 8.6 41 8.0 238.8 4372, 1500C,
4611, 15127, 56849 1188.2 724.1 « 045204 o5 3249 =265 =1%5e6 11,1 te6 940 24040 4877, 16000,
4997, 14065, 5477 114349 703.5 «G43918 -1.9 2846  =2842 -1847 1l.4 4eb 9.0 244.0 5182, 17000,
51R%. 17010, 527.0 1100.7 683.4 2042663 -4e5 23.9 =30.1 ~22.1 11.6 4o 9.0 255.0 5486s 18000,
5473, 17957, 50649 1058.7 663.8 041440 =71 1942  =31.9 =~25.5 11.8 S.1 10.0 2€3.0 5791. 19000,
5762%. 19905, 487.6 1018.0 64402 040216 =95 14.9 -33,8 -28.8 11.9 62 12.0 262.C 6C96. 20000,
5051, 19853, 46845 97845 62447 «03€6999 =11.8 10.&§ =35.6 =32.0 12.0 Te7 1540 260.C 6401, 21000,
5340, 27802, 45042 94043 605.9 2037819 -14.2 6.4 =374 -35.3 12.1 948 19.0 259.0 6706 22000,
6631, 21755, 43244 903.1 58743 «0366€4 -16e6 2l =39.2 ~38.6 12.3 10.3 20490 25940 7010« 23000,
4921, 22706, 4152 86742 56943 «035540 ~i9.0 ~242 ~4l.1 ~4240 1244 11.3 2240 260.0 7315. 2400C.
T214. 23667, 398.4 832.1 5516 «V34435 -21.4 =65  =43,0 =45.4 1265 1243 2440 26146 76200 25C00.
7%5N4s 24619, 38243 79845 53440 0033337 =23.7 -1047 -4%%4.6 —48.2 1249 1349 27.0 261.0 7925« 26000,
7797, 2R579, 35646  T63.7 516.8 4032263  -2%¢9 =lbeb =%642 =511 13,2 14.9 2940 261.0 8230, 27000,
snNe’, 25535, 35145 73441 500.1 «031220 =2842 =18.8 =47.8 =54.1 13,6 1€.5 32.0 260.0 8534« 28000,
8381, 27497, 33648 703.4 483.8 2030203 =305 =22.9 =~69,5 =57.1 14,0 17.5 34.0 259.0 8839. 290C0.
3672, 29453, 322.7 67440 46749 e029210 <3248 =2740 =5142 ~60e2 14,3 1€45 3640 257.0 9144, 3000C.
3966, 29415, 309.0 645 .4 452,.5 « 028249 =352 -31l.4 =53.0 -63.3 14.8 19.0 37,0 257.0 9449, 31C00.
9263, 32382, 295.7 617.6 43744 «027306 =37.6 =35.7 =55,1 =67.1 léet 20.1 39.0 25640 9754. 32000,
I554s 31346 28249 59048 42249 eU28401  ~40e0 =40.0 ~57.9 =T2.2 13.2 2046 4G.0 25640 10058« 33000,
2%50, 132315, 270.5 565.0  4uB.8 0023521  =42.5 =44.5 -60.8 ~77.5 11.9 2146 42.0 25640 103634 24000,
10146, 33288, 25845 539,9 39540 0024659  =45,0 ~49.0 =63,8 -82.5 10.6 23.1 45,0 25840 10668, 35000,
10441, 34255, 247.0 51549 38145 0023816 =47.5 <335 -66.6 =87.9 9.6 2442 47.0 259.0 10973, 36000.
19739, 135232, 235.8 492,45 367.9 «0229€7 =49.7 =5745 —68¢4 -91.2 9.6 2602 51.0 261.0 11278+ 37000,
11034, 16202, 225.1 470.1 35448 «022149 =52.0 ~61.6 =T0e3 =94.5 9.7 283 55.0 262.C 11%82. 28C0C,
11334, 37186, 214eT 44844 342.0 0021350 =54¢3 =65.7 -=T2.2 =97.§ 97 29.8 5840 263.0 11887, 39000.
11637, 13178, 204.7 42745 32946 «020576  =5647 -70.1 ~74.1 =-101.3 949 3044 59.0 264.0 12192. 40000.
11941. 39178, 195.1 4uTe5 317.8 «019840 =59.2 ~74.6 -76.,1 -105.0 9.9 3044 59,0 2¢4.0 12497, 410CC.
12251 47194, 185.8 388.1 30645 2019134  ~61.9 ~=79¢4 =78,3 =109.0 10.0 268.8 56.¢ 263.0 12802. 42000,
12562, 41215, 176.9 36945 293.4 2016316 =63,0 =Blek =7943 ~li0e? eV 2703 5340 2¢2.0 13106, 43000
12879« 42252, 168.3 351.5 279.9 «0L7474 -03.5 -82.3 =79.7 =11ll.% 10.0 24.7 48,0 2600 13411. 44000,
13101. 43278, 160.2 334,6 267.0 «01€6¢€8 -63.9 -83.0 =80,0 =l12.1 9.9 226 4440 25940 '13716. 45000,
13504, 443)3, 152.5 318.5 28446 2015894 -64.4 =83,9 ~BOs& =112.8 10.0 21e6 4240 26040 14021. 46000,
13819, 45338 145.1 303.0 243.0 0135170  —05.0 =85.0 -80.9 =113.7 10.0 20.6 40.0 26040 143264 47600,
14137, 4h382. 138.0 288,2 231e¢9 4014477 =65¢7 =8643 =Ble5 ~114,17 10.0 2C.1 39,0 261.0 14630, 48000,
14453, 47417, 131.3 27442 22443 «013815 -66.4 =B87.5 -82.1 =-115.7 10.1 19.0 37.0 261.0 14935, 4&9CC0.
16775, 4R 474, 12448 260,77 211,.2 «013185 ~67.1 ~BB.8 ~B82¢6 =11647 10.1 1845 36.0 262.0 15240. %0000,
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TABLE 4.—Continued

H, D, RHO, T, D, RH, v, THETA, Z,
n | o mb | bset? /m® 3 ° ° ¢ | °
gm/m 1b/ft c F o F percent | m/sec knots deg m ft
MONTH 9 DAY 27 YEAR 78 HDUR OF RELEASE 17302

648, 2257, 93343 1949.2 1092.0 «068171 23.5 T4.3 5.8 42.4 31.7 2.1 4.0 30.0 124, 2375,

R613, 2849. 913.2 1907.3 106648 « 066598 239 75.0 bel §3.0 31.7 2.1 4.0 33.0 914, 3008,
1154, 3792, 881.,9 1841.9 1027.9 +064170 2445 7641 6.7 44,0 31.8 2l 4.0 4240 1219. &Q0C.
1447, 4725, 851.8 1779.0 990.5 .061835 25.1 77.2 7.3 45.1 32.0 3.1 640 65,0 1524, 5000,
1724, 56556 82246 171840 96544 060268 22e5 725 5.8 42,4 33,7 4ol 8.0 7640 1829, 6000.
2019, 4590. 794.1 1658.5 94l.4 +« 058770 19.6 67.3 4.0 39.3 35.7 heb 9.0 79.0 2134. 1000,
2294, 7525, 7664 1600.7 918.0 «057309 1607 62.1 242 36.0 37.7 4.6 9.0 84.0 2438, 8000,
25873, 9463, 73944 1544.3 894.9 « 055867 13,8 %6.8 .3 32.6 39,6 4ol 8.0 90.0 2743, 9000,
2867, 2407, T13.0 1489,1 8723 e 054456 1048 5le4 =17 29.0 41,7 4eb 9.0 97.0 3048, 10000,
3156, 19354, 687.3 1435.5 848.4 «052964 Be4 47.1 -3.9 2540 41.5 4.6 9,0 100,0 3353, 11000.
3444, 11299, 66244 1383,5 823,4 +0514C3 €e5 43,7 =6e3 2046 36.3 bel 8.0 104.0 3658. 12000.
31732, T2245. 63842 1332.9 798.9 « 049874 4e7 40.5 -8.8 16.2 36.8 3.1 6.0 115.C 3962. 13C00.
4021, 13193. 614.7 1283.8 775.0 «048382 2.8 37.0 -11.3 1l.6 34,5 246 5.0 151,0 4267, 14000,
4309, 14136, 5920 123644 75147 0046927 8 33.4 -13.9 7.1 32.4 3.1 6.0 195.¢C 4%572. 15000,
4597, 15083, 569.9 1190.3 729.0 «045510 -1.0 30.2 -1645 2e4 29,8 48 9.0 210.0 4877. 16000,
4895, 16029. 54845 1145.6 7068 2 U4h4124 =249 26.8 -19,1 ~244 274 Se1 10.0 214.0 5182, 17000,
5175. 14978, 5277 1102.1 66541 « 042769 =4.9 2342 =21.9 =73 2%.1 4.1 8.0 208.0 5486. 1800C.
5463, 17923, 507.6 1060.1 664.0 « 041452 -6.8 19.€ =2407 =1244 2246 5.1 1040 207.0 5791, 19000,
5752, 18870 488e1 1019.4 643,9 «04C197 -9.1 15.6 =27.2 -17.0 21.5 Sel 10.0 207.0 6096. 2€000.
5040, 19818, 469.2 979.9 624.7 «038999 =11.5 11.3 -2945 =21.1 21.0 €e2 12.0 205.0 6401. 21000,
6331, 20770, 450,.8 94145 6L6.0 «037831 -13.9 7.0 -31.8 =25.3 2045 6.7 13.0 203.0 6706, 22C0C,
6619, 21717, 433.1 90445 587.7 « 036689 -16.4 245 =34.2 -29.5 20.1 8.2 16.0 199.0 7010, 23000.
6911, 22673, 415.8 868.4 569.8 «035571 =lte9 =240 =3645 «-3347 1646 Ge3 18.0 196,.0 7315, 24000,
7201s 23626. 399.1 833.5 55244 « 034485 =21l+4 ~645 -38,8 -37.9 19.2 9.8 19.0 196.0 7620, 2%C00.
7493, 74583, 382.9 799.7 535.4 0033424 =-24.0 -11.2 -40.3 =40.6 2047 10.8 21.0 194.0 7925. 26000,
7785, 255424 367.2 766.9 518.9 «032394 =265 =15.7 -41.9 -43,.5 2240 11.8 23.0 192.0 8230, 2700C.
8078, 26502, 352.0 735.2 502.8 031389 -29.2 -20.6 -43.6 =4645 23.6 1249 2540 188940 6534 28000,
3373, 27470. 337,.2 704.3 487.0 «030402 -31.8 -25.2 -45.4 -49.7 25.0 13.9 27.0 186.0 8839, 29000,
3hbh, 208432, 323.0 674,46 471,0 « 029441 =34.5 -30.1 -47,2 -53.0 2645 Ced 0.0 .0 9144, 30000,
3963, 29407, 309.1 64546 45607 «028511 =37.2 -35.0 =49.1 =56e4 28.0 0.0 0.0 0.0 9449, 21€00.
2260, 30382, 29547 617.6 441.5 «0275¢€2 -39,7 -39.5 =525 -62.5 2446 0.0 G0 0.0 9754, 32000,
9557, 31354, 282438 59046 42549 «026588 -41.7 -43,1 -6l.2 -78.1 10.5 .0 0.0 0.0 10058, 33000.
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TABLE 4.-Continued

H, P, RHO, T, RH, v, THETA, 7,

D,
m ft mb —[ H:)/'ft2 gm/m3 J ]b/ft3 °C l °F °C °F percent m/sec knots deg m L ft

MCNTH 10 DAY 2 YEAR 78 HOUR uF RELEASE 9001

nr. 2353, 93040 194243 1115,7 + 069651 1741 6248 -16.0 3.2

5.0 1.5 3.0 2C5.0 T24. 2375,

910, 2953, 909.7 1899.9 1065.9 « 066542 23.9 75.0 ~10.9 12.4 9.0 1.5 3.0 207.0 914, 3o0C.
1188, 3899, 8784 183446 10281 « 064182 24,2 7546 =10e6 12.9 S.¢ 1.5 3.0 214.0 1219, 4000,
L1474, 4835, 8483 1771.7 995.2 «062128 2345 T4.3 =11.2 11.9 9.0 1.0 240 263.0 1524, 500C.
1759, 5772 819.,0 1710.5 967.4 «060393 21.5 0.7 =126 9.2 9«0 2ol 4s0 328.0 1629, €000+
2045, 57106 7905 165140 94042 0050695 19,5 67.1 -l4.2 645 9.0 3.1 6.0 325.0 2134, 700C.
2331, 7648, 76248 1593.1 913.6 «057034 17.5 63.5 -15.7 3.8 9.0 1.5 3.0 311.0 2438. 8600,
2616, 8583, 7360 1537.2 BB87.7 «055417 1545 59.9 =17.2 1.1 9.0 «5 1.0 228.0 2743, 900¢C,
2902, 95204 709.9 148247 862,3 053832 13.5 56.3 =187 =1.7 9.0 2.l 4.0 1C4.0 3C48. 10C0C.
3187,  194%9,. 6845 1429406 83749 «052308 113 52,3 =20e4 =47 9.1 1.5 3.0 44.0 33%3, 1100C.
3475, 11399, 6598 137840 8l4,.2 «050826 9.0 48.2 =221 ~7.8 9.1 2.6 5.0 28340 3658, 12000,
1740, 12337, 635.9 1328,1 791.1 « 06492387 648 4442 =23.8 -10.9 9.1 5e¢1 10.0 283.0 3962+ 13000.
4047, 13279, 6126 127944 T768.5 e 047976 445 40.1 =25.6 ~14.1 9.1 5.1 10.0 208,0 4267, 14000,
4333, 14217, 590e1 123244 T4645 00460602 2ol 3548 =2Te% -17.3 Sel 3.6 7.0 304.0 4572. 15000,
6621, 15162, 56841 118645 724.9 2045254 =l 31.8 -29.2 ~20.5 9.1 3.1 6.0 318,.,0 4877, 16000,
4909, 14106, 54648 114240 703,8 « 043937 =244 27.7 -31.0 =23e8 90 3.6 7.0 322.0 5182. 17000.
5196, 17047, 52642 109940 6683,3 0062657 =48 23.4 -32.8 -27.1 9.1 5.1 10.0 334.0 5486, 1800C.
5485, 17995, 50641 105740 663.1 041398 -7.2 19.0 -34,7 -30.4 9.1 6.2 12.0 335.0 5791s 19000,
577he 18949, 48645 101641 643 ,4 + 040166 =96 14,7 =36.6 -33.8 9.1 6.2 12.0 34240 6086, 20000,
60h4e 17894, 46747 976.8 624,3 «038974 =12.1 10.2 -3645 -37.2 9.2 6e2 12.0 33%.0 6401, 21000.
6355, 21849, 44943 93844 6U3.5 «037800¢ =145 5.9 ~40e4 -40e7 9l Te2 1440 33640 6706« 22000,
6644, 21798, 43146 901.4 587.2 «036€58 -17.0 lob —4243 ~4442 9.2 8,2 1640 336,40 7010, 23000.
6936, 22757, 41403 86543 569,44 o U35548 =195 =-3,.1 =443 =47.8 9.2 9.3 18.0 335.0 7215« 24000,
722B. 23714, 397.6 83044 551.9 ¢ 034454 -22.1 -7.8 ~4643 ~5l.4 9.3 9.8 19.0 334,0 7620, 250004
7520, 26673, 381.4 796086 534.9 «0323393 ~24.6 ~12.3 -4843 =55.0 963 10.3 20.0 332.0 7925. 26000,
7814, 25635, 36547 763.8 51842 «032350 ~27+2 =17.0 =5043 -5846 9.3 10.3 20.0 329.¢ 8230, 27000,
1107, 24599, 350.5 732.0 502.0 « 031339 =297 =21.5% =5244 =6243 943 1646 2le0 326.0 8534, 280004
8401, 27564, 33548 70403 486.1 +030348 -32.4 ~26e3 =5445 =6640 944 11.3 2240 323.0 8839, 29000,
8696, 29529, 32146 67147 47046 « 029379 =35.0 =31.0 ~5646 =698 904 11.3 2240 321.0 9144, 30000,
2992. 29500, 307.8 64249 45546 «028642 =-37.7 -35.% -5847 =71346 9.5 11.3 22.0 320.0 9449, 21000.
9230, 137478, 2944 61449 440.7 027512 =40.3 -40.5 -60.8 =77.4 95 11,13 2240 318.0 9754 32000,
35874 31454, 28145 58749 42549 ¢ 0265886 -42,8 -45,0 -6248 =810 9.6 11.3 2240 317.0 10058, 33000.
98R&, 32427, 26941 56240 4li.6 + (25695 ~45,3 =495 ~6448 ~B447 9.6 11.3 22.0 315.0 10363, 3400C.
19184, 33412, 2570 53648 397.6 «024822 ~47.8 =54.0 =669 -88e4 946 11.8 23.0 313.,0 10668. 135000,
10493, 34392, 24544 51245 383.9 «0239¢€6 ~50.3 =58.5 -68+9 =-9240 9.6 11.8 23.0 311.0 10973, 36000,
13792. 3%375. 234.2 489.1 370.3 « 023117 =527 -6249 «7048 «9545 97 12,3 2440 306.0 11278, 37000.
11:085. 36369, 223.3 46644 357.1 «022293 =55.1 -67.2 -T248 -39.0 9.8 11.8 2340 309.0 11582, 238000.
11348, 37361, 21249 44447 344,2 «021488 =575 =715 =74¢8 =102.4¢ 9.8 11.3 22.0 310.0 11887, 39000,
11693, 38362, 20249 423.8 331.8 026714 ~60.0 -7640 ~7648 =106.2 9.9 10.3 20.0 312.0 12192, 40000,
12003, 391381, 193.2 40345 317.1 «G19796 -60.8 -17.4 =774 -107.4 9.9 8,7 17.0 32440 12497, 41000.
12313, 47396, 18440 38443 302,1 +018859 =60Ge8 =TTk =77¢5 =-107.5 9.6 7.7 15.0 337.0 128C2. 42000,
12624, 41416, 175.2 36549 2B7.7 «0.7961 =60.9 =77.6 =775 =107.6 9.9 6.7 13.0 350,0 13106, 43000,
12931, 42426 16649 34846 274.1 e 017112 =-60.9 =776 =77¢06 =107.6 9.8 6e7 13.0 4.0 13411. 44000.
13243, 43448, 158.9 331.9 26l.1 «016300 -61.0 =77.8 =776 =10747 9.9 Te2 1440 18.8 13716, 434Q00.
13554s  &4467. 1513 31640 248.7 «01£526 -61l.1 -78,0 =77«7 =-107.8 949 Te2 14,0 30,0 14021, 4600C,
13863, 454826 144 301.0 237.4 + 014820 =6le6 -78.9 -78+1 ~108.6 9.9 8.2 16.0 3640 . 14326, 47000,
14174, 44303, 137.2 28645 22648 «014139 -6243 -8U,1 -7847 =109.6 10.0 8,7 17.0 4140 14630. 48000,
14487, 47528, 13v.6 27248 21645 V13516 =629 -81.2 =79¢2 ~11l0a5 9.9 8.7 17.0 39.0 1693%. 49000
14807, 43557, 12443 25946 206.8 «012919 -6346 -82,5% =79.7 =111.5% 10.0 €.7 13.0 11.0 15240. 20000,
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TABLE 4.-Continued

H, p, RHO, T, D, RH, v, THETA, z,
m fi mb 1b/ft? grn/m3 1b/ft3 °C °F °C °F percent | m/sec knots deg m ft
MONTH i0o DAY 2 YEaR 78 HUUR OF RELEASE 18001

699, 2295, 93240 1946,5 1072.3 + 066942 28.3 82.9 8.7 47.6 29.1 241 40 115.0 T24. 2375,

878, 2881, 912.1 1905.0 1055,7 065905 2607 80.1 645 43.7 27.6 201 4.0 79.0 914. 3goc.
1154, 1819, 881.0 1840.0 1029,% « 064270 244l 75¢4 249 3742 25,1 1.5 340 27.0 1219. 4000.
1451, 4759, 85047 177647 1003.6 « 062653 214 7045 =8 30.6 22.7 2.1 4.0 356.0 1524, 5000.
1719, %5704, 821,1 1714.9 975.8 « 060917 19.4 6649 =27 27.1 22.2 26 5.0 339.0 1829, 6000,
2026, 5647. 792.4 1655.0 94846 «059219 17.3 63.1 -4.7 23.6 21.9 1.0 2.0 347.0 2134, 7000,
2313, 7590 T6he5 159647 922.0 «057559 15.2 59.4 -6.6 2061 2leb 1,0 240 27.0 2438, 8000,
2601, 8533, 73744 154041 89640 0055935 13.1 55.6 -8.6 1646 213 1.5 3.0 133.0 2743, 9000,
2#%88, 9476, 7ll.1 1485,2 8705 « 054344 11.0 51.8 -10.5 13.0 20,9 246 5.0 134.0 3048, 1000C.
3178, 11425, 68544 1431.5 84546 « 052789 Be9 4840 ~12.3 9.9 20.9 3.1 6.0 114.0 3353. 11040.
3465, 11368, 660.6 1379.7 82143 «051272 67 h4.1 -13.9 7.1 21le 4 3.6 7.0 9%5.0 3658, 120CC.
31754, 12317, 636.4 1329,1 797.6 «U49793 4.6 4063 ~15.4 held 2147 246 540 10040 3962. 13000,
4062¢ 13263, 613.0 1280.3 T74e4 +048344 244 3643 -17.i le3 22,2 7.2 14.0 351.0 4267. 1400C.
€332, 14212, 590.2 1232.7 751.8 046933 o1 32.2 -18.7 -1.7 2247 10.3 20.0 313.0 4572. 15000,
4621, 15162, 568.1 118645 729.7 + 045554 =240 28e 4 =20.4 4.7 23,0 €6e2 12.0 294.0 4877. 1€000.
4910, 15110, 54647 1u461.8 708.1 0044205 -4e2 Q4.4 -22.1 =7.8 23.3 4.6 9.0 294.0 5182 17C00,
5299 17061, 525.9 1U98,.4 687,0 e 042808 ~be5 2043 =23,8 -10.9 23,8 742 1440 306.0 5486, 18000.
5489, 1%009. 50548 1056.4 66644 «041602 -8.8 1642 -25.6 -14.1 24.3 7.7 15.0 303.0 5791. 19000.
5782, 18969, 486.1 1015,2 64640 «G4C328 =11.0 12.2 =276 =17.7 24.1 6.7 13.0 299.0 6096+ 20000,
6072, 19920. 46702 975.8 626.1 «039086 -13.2 Be2 =297 =214 23.7 €7 13.0 298.0 6401, 2100C.
5363, 297876. 448.8 937,.3 606.7 «037875 -15.4 403 -31.8 =25.2 23,2 Te2 1400 299.0 6706 22000,
6654, 21831, 43140 9U0,2 56748 o U3E69E =17.6 o3 -33.9 -29.0 2246 7.7 15.0 299.0 7010, 230€00.
5945, 22785, 413.8 86442 56943 « 03554y -19.9 -3.8 =364V =32.8 22.5 1.7 15.0 300.0 7315, 240C0.
7239, 23749, 397.0 829,2 551.3 «034417 -2242 ~B840 -38.2 =36.7 22.1 Be7 17.0 301.0 7620, 2%00C.
753% 24703, 380.9 795.5 534.1 2033343 -24.6 =12.3 =40e b 40,8 21le7 Ge3 1840 302.0 7925. 26000,
7823 256660 365.2 762,7 51744 «032300 -27.1 ~16.8 -42.7 ~444G 21e4 10.3 20.0 305.0 8230, 27000.
8115, 26625, 350.1 731.2 501.0 «031276 =-29.6 =21.3 =45.0 -49,0 21.1 10.8 2le0 30€,0 8534, 28000,
3419, 27591. 335.4 70045 485.v «u34278 -32.2 =26.0 =47.3 =53.2 20.9 10.3 2040 308.0 8839, 29000,
879, 28557, 321.2 67048 469.5 «029310 =34.7 -30.5 -49.7 =57.4 20.5 10.3 2040 308.0 9144, 20000,
2009, 29529, 307.4 642,0 45443 « 028361 =37.3 =35,1 =5240 =6le7 20,3 11.3 22,0 309.0 9449, 31000,
9297, 130500, 294.1 6l4.2 439.4 «027431 ~39.§ -39.8 -54.8 -6647 19.0 10.8 21.0 310.0 9754, 32€00.
9594, 31477, 281.2 58743 424.9 «02€52¢ -42,5 —44,5 -58.2 =72.8 1645 Qev V.0 0.0 10058. 33000.
7891, 32451, 268.8 56le4 410G.7 «025639 =45.0 =49.,0 -61.8 -79.2 13.8 0.0 0.0 0.0 103¢3. 234000,
11189, 33428, 256.8 536.3 396.9 +024778 -47.7 -53,9 -65.6 -86.1 11.3 C.0 0.0 0s0 106868, 35000,
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TABLE 4.—-Continued

H, P, RHO, T, D, RH, v, THETA, 1,
m ft mh /el | gn/m’ 1o/t °c | oF oc of percent | m/sec | knots | deg m ft
MONTH 10 DAY & YEAR 78 HDUR OF RELEASE  900Z

715, 2347, 93042 194248 1105.4  ,069008 1940  66a2 5.1 4lel  39.8 2.1 5.0 215.0 724, 227%.
897, 2044,  910s0 1900.6 1060.7 .06E217  24e5 7641 6e9  4he5 3244 346 7.0 241.0  9l4e 3000,
1193, 3880, 87940 1835¢8 1021.5 063770 2544  77.7 642 43,2 29.3 6.2 12,0 282.0 1219, 400Q.
1467, 4813, 849.0 1773.2 990.1 .06181u  24e4  75.9 4.9 40.8  28.3 5.7  11.0  289.0 1524«  5000.
1751, 5746, 81948 1712.2 964e7  ,060224  21.9  7le4 3.4 384l 29.7 €.2 12,0 283.0 1829,  6000.
2036.  6680. 7916 1652.9 939.9  .058676  19.2  66.6 1.9 35,3 33.4 5.7  11.0 274.0 2134. 7000,
2372, 7617,  763.7 1595.0 915s5 o057153  16e6 6149 W2 3244 32.9 5.1 10,0 269.0 243B.  8000.
26089,  8558. 73647 153846  891.6 4055661 139  57.0  -1.5  29.4  34.6 4.1 B.0  245.0 2743.  90C0.
2895, 9498, 71045 1483.9 868.2 .054200 113  52.3  =3.2  26.2  36s0 246 5.0 220.0 3048, .100GO.
3193, IN4hée  684.9 1430e4  B44s3  ,052708 8.9 48,0  -5.5 2241 3546 2.1 4.0  184.0 3353. 1100C,
3471, 11388. 660.1 137846 8203  ,05121C 647 44,1 =Bsl  1T.4  33.8 2.1 40  12C,0 3658, 12000,
3759, 12333, 63640 1328s3 79669  «045749 45  40el =108  12.6  32.0 3.6 7.0 97.¢ 3962. 13000.
4047 13279,  612.6 1279.4 T73.9 068313 2.3 36,1 -13.4 7o8 3042 4ot 9.0 98,0 4267. 1400C.
4337, 14229,  589.8 1231.8 751¢5  .G4£915 G0 32,0 -16.2 2.5 2844 4.1 8.0 101.0 4572, 15000.
4625, US175.  567¢8 1185.9 729.5 045541 =241 28,2 =1849 =240 2643 2.6 5.0 100.C 4877. 1£00C.
4916, 16128, 54643 114140 708al  .064205  —4eh  24el =217  =T¢1  24¢5 2.1 4,0 85,0 5182. 17000.
5204, 17075 52%¢6 1097.7 687.1  .042894 =647 1949 =246 <-1243 2246 2.6 5.0  61.0 5486. 18000,
R49%, 18029,  508.4 105545 66646 041614 =940  15.8  =27.5 =17¢5  20s7 3.1 6.0 43,0 5791. 19000.
5788, 13089, 43547 I0l4e4  646sl  +u40335 =11e2 1148 =2946 =-21.3 2043 4.6 9.0  33.0 6096. 20000.
6A79, 19940, 46648  974.9 62640 039680 ~13.3 Bol =31.3 —24.4 2004 602 1240 2740 €401, 21000,
5369, 29897,  44Be%  936e5  00be3 037850 ~—1545 4 -33.1  ~=27.6 2046 7e7  15.0  29.0  6706. 22000,
6661e 21853. 43046  B99.3  587.2  .036858 ~17.6 e3  -3449  -30.8 2046 9.3  18.0 36,0 7010. 2300C.
5952, 27808, 41344  B63.4  56Beb  oG35457 =198  =3.6 —-3b6e7 =34el 2048 9.3 18,0  38.0 7315, 24000.
724k,  23766. 39647 82845 550e6  .034373 =221  =T.8 =38+6 =3745 210 S.3  18.0 39,0 7620. 25000,
753%, 24721 38046  T94¢9  533¢7 4033318 —26e?7 =1245 -40e7 -4l.3  21.2 943 18,0  40.0 7925. 26000,
7820, 25685, 36449  76Zel 51743 4032294 -27.3 —17.1 ~42.9 —45.2  21.4 8.7  17.0 38,0 8230, 2700(.
3121, 26644s 34948 73046 50lez  .G31289 =299 -21e8 45,1 =49.0  21.6 6.2  16.0  35.0 B8534. 28000.
B4l6e 27611,  335.1  699.9  485¢5 2030309 =32.6 =26.7 —47e3 =53.1  21.8 8.2  16.0 32,0 8839. 29000.
3712, 295844 32048 67040 470.2 029354 =35.3 =31.5 ~49.6 =57.2 2240 Be2 1640 2746  9l44, 300600,
3007,  2955le 30741  64led 45543 4026423  =38ul  =36.6 =51e9 ~b6le3 2244 F.2 1640  23.0 9449. 31000.
9306, 10530 29347 61344  440e6  .027506 —40s8 —4le4  -54s8 =B6ef 21,0 7.7 15.0 19,0 9754. 220G0.
9604, 31508, 28048 58645 42642 026607 -43e5 ~46e3  =58.4 =73.2  17.9 7.7  15.0  16.0 10058. 33000.
9003, 32491, 26843 5604k  412e2  ,025733  —4be2  ~51e2  ~62e3  ~80+2  14.7 €.7  13.0  14.0 10363, 23400C.
17702, 13470, 25643 535.3 39845  .024878 =4940 =562 =66e6 =5748  Lla5 642  12.0  12.0 10668. 35000,
17504  344ble 24446 51349 38405  .024006 =5lek  -6045 —69.8 -93.6 9.7 5.1  10.0 9.0 10973, 3£000.
13898, 35446,  233.4  487.% 37043  ,023117 =53,5 =64.3 =71.5 =96.6 9.8 4eb 9.0 5.0 11278. 137000.
10105, 36434, 22246  464e9 35605  .022256 =5545 =67.9  -7341 =99,7 9.8 4.1 8.0 360.0 11%82. 38000.
1477, 374300 212.2  443.2  343¢1 4021419  =5Teb  =T1.7  =74.9 -102.7 9.8 a1 8.0  354,0 11887, 29C00,
10718, 39444s  202¢l 42201  330el (026607 =597 =7545 <=T646 =1054& 5e9 406 9.0  347.C 12192, 40000.
12076, 39457, 19245 40240 31409  ,019659 -60e0 ~=76.0 =76.8 =106.3 9.9 5.1 10,0 343,00 12497, 4100C.
12333, 40464, 18346  383.0 29947 .O0L8710 =5948 =75.6 —76:7 =106.0 9.8 5.7  11.0 2343.0 12802. #2000,
12662, 41475, 17he? 3649  285.2  .017804 =59.6 =75.3 ~=76.5 =105.7 9.8 5.7 11.0 341.0 13106, 43000.
12050, 47488 166.&  347.5  27ie&  oOLEI43  —=50.4 =74.9 =76e3 =105.4 Seb 5,7 11,0  332,0 1341ls 44000,
13259  43500. 1585 331e0 258.8  .O0LE156 =59.6 =75.3 =7645 =-105.6 9.9 602  12.0 324,0 13716, 45000,
13564, 44509,  151.0 315.4 24746 o0L15457 =60¢5 =76.9 =77e3 =107+1 9.8 5.7 11.0  316.0 14021. 46G00.
13876, 45525, 14348  300.3 23647 oOL4777 —=6le3 =78.3 =779 =-108.2 949 5.7  11.0 307.0 14326. 47000.
14189 45548  136¢9  205.9 22642  .0l4121 —62.1 =79.8 =78.5 =109.4 .9 €.7  13.0 299.0 14€30. 480CQ.
16496, 475500 13044  272¢3  216.1  oGL3491  =6248 =Bie2 =79¢2 =11045 99 7¢7 1540 290.0 14935, 45000.
14910, 48591s 12441  259.2  206.5 .0L2891 ~63.7 =82.7 =798 =111.7 1040 8.2 16,0 288,0 15240G. =0CCC.




6L

TABLE 4.~Continued

H, 0, RHO, T, 0, RH, v, THETA, z,

m ft mb /62 | gnm® 1o/ft o¢ of o of percent | m/sec | knots | deg D ft

AUNTH 10 UAY 5 YEAR 76 HGUR OF RELEASE  §002

7N, 2324, 931.0 1944.4 1103.3  .C66877  20.0  6B.D 3.0 37.3 32,3 1e5 3.0  225,0  724s 2375,
939, 2920,  9lued 1902,2 1062.4 066323 2445  T6.1 448 40.7 28,0 2.1 4.0 209.0  914.  3000.
1175. 3856,  B879.% 1837.5 1021.1 1063745 26,0 7846 4.0 39,3 24,2 2.1 4.0 223.0 1219.  4C00.
1459,  4787. 849.8 1774.8 991.7 .061910  24.5  76.l 1e6  34.E 22,2 2.6 5.0 306.0 1524. 5000
17440 5723,  B820.5 1713.6 967.4  .060393  21.5  70.7 o7 33.3 25,1 4.1 8.0 1310.¢ 1829.  &ocCC.
2011, 46600 792.0 1654.1 943.6  <0589C7 1845 6543 -3 314 28,0 346 740  271.0 2134,  70C0.
2317,  7600s  764.2 1596.1 92043  ,057452 154 5947  =1.6 2941 3140 4.1 8.0 232.0 2438, 8000,
7874, 9564,  T37.1 1539.5 B897.4 056023 12,3 54.1 =341 26.5 34,1 3.6 7.0 219.0 2743. 9000,
2894, 9494,  713.6 164841 8750 4054624 9e2  4Be&  =4s7 2345 37.0 4.1 8.0 211.0  3048. 100€0.
1194, 1244T.  684.8 1430.2 852.1 4053195 602 4342 —5.6 22,0  42.¢ 4.1 8.0 202, 3353, 1100C,
3475, 11399,  659,8 1376s0 82942 4051765 345 35e3  =6al 21,0  49.3 3.6 7.0 169.0 3658, 12000,
31766, 12357,  635.4 1327.1  804.0  «u5019¢ 1.8 35.2 ~-12.8 9.0 33.0 2.1 6.0 190.0 3962, 1300C.
5057, 13312,  611.8 1277.6  7T78.9  JC4se2s e2 3244 -15.3 405 30.1 3.1 6.0 190.0 #267. 14000.
4369, 14267, 588.9 1229.9  754e5 4047102  =-le4  29.5 =-17.9 -3 2%.z 2.6 5.0 193.C &572. 15000,
4639, 15219 56648 1183.8  730.8 045622  =3.0 2646 ~20e6 =52 2442 2.1 8.0 193,C 4877, 16C00.
4923, 15169, 545.4 1139.1 70Teb 044174  =4.7  23.5 =-23.5 -10.3  21.4 1.5 3.0 177.¢ 5182. 17€00.
5219, 17121¢ 52446 1095.6 685.0 .042763  —6.6 2045 =26.5 ~-15.7 1846 1.0 2.0 118.0 54B6. 18GGCe
5608, 18072,  504.5 105347 663e1 4041396  ~B.1  17.4 -29¢7 =215  15.7 2.1 4.0 32,0 5791. 19000.
5799, 19023«  485.0 1012.9 68343 040160 =—lUe5 1341 =32,0 =25.5 15,3 2.6 7.0 17.C €09, 20000.
4089, 19976,  &6b.1  973.5  624eb  JU3E993  -i3el ok =33,9 =2940 1547 4.1 8.0  11.C 6801, 21000s
5379, 20928.  447.8 935.2 606.2 1037844 =15.8 3.6 -35.9 -32.5  16.1 4.1 8.0 8.0 6706, 22000,
5471, 21896,  430.0  898e1 58843 036726 1844  =lal  ~=37.9 =36.1  l6u4 4ut 9eu 4.0  7010. 23000
4054, 22847  412.7 861e9 570.8 (03534 =21e2 =642 =39.9 -35.8  17.0 4at 9.0  360.0 7315. 24CCCe
7259, 23813,  395,9  826.9  593.5 034554 -23.9 —l11.0 -42.0 -43¢5 1743 5ol  1Ue0 35E.6  T€204 25C0Ce
TER2, 74776, 379,7  793.0  53b6.4  JU33486 —-26.4 -15.5 —44,0 —4T.3  17.4 te2 12,0 354.¢ 7925. 2600C.
7945, 35741 364.0 760.2  5i9.7  +032444 -29,0 =20.2 -46.1 <51,0  17.7 €e2  12.0  346,0 B230. 27000
9141, 26709.  348.8 72845 5034 2031426 =317 —25.1 <4843  =54s5 1840 €47  13.0 337.0 8534, 2B00C.
8439, 276B4e  334.0  697.6  487.4 030427 —34e3  =29.7 =50.4 =58,7  18.2 €.7 13,0 33¢.0 €839, 290CC.
3716, 23661 319.7  667.7  471.9 029460  =37,0 —34e6 =52e6 —6247 1844 €e2 1240 33640 9l44. 3C00C.
1033, 29637,  305.9  638.9 45648  .u28517 =3947 ~39.5 =54.9 —66.9  18.4 5.1  10.0 2331.0 9449, 31C0C.
9131, 27620  292.5  610s9  44leb 027568 <6243  =4hel  —b2.4 ~B0.3 5.5 4.6 9.u 32600 9754, 32000
7632, I1601s  279.0  584.u  4Z6.1 (026601 —44s3 =484l  =64e2 =B3.5 9.6 %1 8.0 345.,0 10CE8. 33COCa
9933, 32687,  267.1 557.8  4llel (025664 k6.6 =51.9 =65.9 —B6.7 9.6 3.1 6.0 5.0 10363, 2400C,
1123% 33570,  255,1 53248  396e%  JU24746 =4be¥  =5640 =67¢7  =6945 Gu7 3.1 6.0 356,0 10668, 35000
19533, 34556. 26345 320646  381e7  <023829 -50.8 =59.4 —69.3 =92.7 9.7 2.6 5.0  345,0 1€973. 13600C,
13931, 35536,  232.4 48544 367,00  JC22911 =52.4 =6243 =70.6 =95.1 9.7 2.6 5.0 3£2.0 11278, 37000.
11131, 74318,  221.7  463.u  352.8  .02202> -54.1 =-65.4 -72,0 =~97.0 9.7 2.6 5.0  354.0 11582. 28C0C.
1432, 37508, 2114  441.5 339.0  .021163 =55.8 =684% =73.4 =1006.1 9e7 3,1 640  330.C 11887, 13500C,
10737, 19506, 20145 420s8 325s0 020339 =57.5 =71.5 -T4.8 =-102.6 9.8 3.1 6.0  310.¢ 12192, 40000,
12047, 39511,  192.0 401.0 311.5 <0L9446 =5843 =72.9 =75.4 =103,8 9.8 3.6 7.0 299.¢ 12497. 41CCC.
12351, 47521, 182,90 38240 297.7 +ulB585 <=5849 =T4s0 =75.9 =-104.7 9.6 4.1 8.0 29040 12802, 2CCC.
12656, 41523¢ 17443 36440 28444  .0L7755 =5946 =75.3 =7644 =-105e¢ 9.9 €e2 12,0 28£.0 131C6. 43000,
12088, 42538, 16640  346.7 2717 1016962 =6042 =T6eh =T6¢9 =106045 949 707 15,0 2B3.0 13411, 44C00.
13275, 43553, 158,01 33042 25945  ClE200 =~60.8 =T7e4 =7Te4 =-107.% 9.9 8.7 17,0  281.0C 13716 4500€.
13593, 44564,  150.6  314.5 247.9 4015476 -6l,4 ~78.5 —78.0 =10B.3 9.9 943 18.0 279.0 14021, 46000
13R94, 45583,  143.4  299.5 237.2 +014806 =02.5 -B0«5 =789 =110.0 9.9 9.8 19.0 2BC.C 14326, 470004
16790, 45609,  136.5 285.1 227.1 .014177 =—63.7 =82.7 ~-79.8 =-111.7  10.0  16.3  20.0 282.C 1463Ge 4E000,
14524, 47656,  129,8 27141 217¢3 013566 ~—64e¥ =846 =BOec =-113.5  10.0 Ge8 19,0 285.C 14935, 4500C.
14041, 49691,  123.5  257.9  207.9  <G12979  -66.1 =BT.L ~-51.8 -115.z  10.1 9.3  18.0 268.0 15240. 50000,
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TABLE 4.~-Continued

H, b, RHO, T, D, RH, v, THETA, Z,
m ft o | /e | g’ b/t °¢ oF °c oF percent | m/sec | knots | deg m ft
HONTH 10 DaY 11 VYEAR 78 HOUR OF RELEASE 9007

K77, 7222, 934.5 1951.7 1133.2  .07G743 1343 5549 2.5 3646 4840 140 2.0  355.0 724, 2375,

862, 2828, 913.9 1908.7 10Bl.3  .G67503 2044 6847 3.5  38.4  32.8 1.0 2.0  2321.0  914. 3000,
1153, 3783,  882.2 1842.5 1046.0 .065300 19,8 6746 2.4 3642 313 1.5 3.0 300.0 1219, 4000,
1443,  4734s 85145 177844 101148 063165 19,2  6beb 1ol 34.1 29.8 2.1 4.0 12.C 1526. 5000
1733, 5684. 82147 171642 954.8  oC61479 1648 6242 -8 306 30.2 3.6 7.0 84,0 1829, €000
2973, K637, 79247 165546 95847 059850  14e2  5Teb  -2.8  27.0 3048 4,1 8.0  70.0 2134 70008
2314, 7593, 76444 1596.5 93340  .058252  11.7  53.1  -4.8  23.4 31,2 4.6 9.0 44,0 2438, 8000
2605, 8567,  737.0 1539.3  90B.0 . 056685 9e1  4Bek =648  19.7 3147 4ab 9.0 13.0 2763. 5000,
2897,  3505. 71ue3 148345 BB3.4 055149 6.5 43,7 =8.9 1640  32.2 46 9,0  1%.C 3048. 10000.
1190, 10466. 6843 1429.2 856.9  .053495 407 405 -11.0 1241 3049 3al 640 2940 3353, 11000,
1493, 1164260 659a1 137646  829¢5 051784 3.3 37.9 -13.2 B2 2845 3.6 7.0 26,0 3658. 12000,
31774, 12381, 63448 1325.8 802.9  .050i23 2.0 3546  =15.5 4.1 2640 4.1 8.0 41,0 3962, 1300C.
4065. 13336, 61Le2 1276.5 777.0  ,0485u7 o7 3343 =-i7.3 -l 2345 446 9.0  48.0 4267. 14000,
4355, 16289, 58844 122849 75340 .047008  =1,0 30,2 =1948  -3,7  22.4 41 8.0  59.0 4572. 1500C.
8585, 15240, 56643 118247 73043 4045554  =3ed 2644 =215  =b.6 2247 2.6 5.0  46.0 4877, 16000«
©936, 161964 54448 1137,8  707.7 +044180  =5.0  23.0 =23.2  =9.8  22.5 2.1 4.0 3.0 5182, 17000,
5276, 17145, 524l 1094.6 685.7 .042807 =649  19¢6 -25.0 =12.9  22.2 4.1 8.0 353.0 54B6. 18000,
5516, 13096 50440 105246 b64e2  o041465  =8.8  16.2 =26e7 -1641  21.9 5.1 10,0 3%&.0 5791. 19C0C.
3807, 19053, 484.4 101l.7 644el  .046210 ~1lel 1240 =28e5 =19,3 223 6e7 1340 3.0 6096, 20000,
5098, 20007, 4655 972.2 626.8  ,039005 =13.5 747 -30e3  ~22.6  22.8 €.7  13.0 2.0 6401. 21000,
5389, 70960,  %47.2 934.0 605.9 .037825 ~16.0 3.2  =3242 =26.0  23.4 €o7 13,0 353.0 6706. 22000.
5681, 21918, 42944 89648  587.4 036670 ~18.4  =l.1  =34el =29.4 23,9 €.7 13,0 339,0 7010. 230CC.
5977, 27875,  412.2  860.9 56944  ,035540 —20s9 =516 =36.0 32,9  24.4 €2 12,0 322.0 7315, 24000,
7755, 23836,  395.5 82640 55l.6 4034435 <=23¢3  =9.9 =38.0 =364 2448 742 14,0 315.0 7620, 25000,
7559, 24870,  379.3  792.2 53346 4033312 =25.% =13.7 =39.9 =39.7 247 842 1640 310.0 7925, 26000,
7852, 95760, 36347 75946 51640 4032213 =27.5 =17.5 =41e8 =43,2 24,6  10.3  20.0 306.0 8230. 27000.
A16%5, 26722, 34846  728.1  498.9 031145 =-29.7 =21.5 —-43.7 -46.6  24e&  12.3 24,0 302,0 8%534, 28000,
3438, 27684,  334.0 69746 46243  4u30109  =3led =25s2 =4546 -50.1 24,4  15.4  30.0 300.6 €839, 26C00.
3734, 2R654. 31948 66749 46641 029098 3440 -2942 —47¢5 -53.6 244 20,1  39.0 299.0 9144, 30C00,
9027, 27615. 30642  639.5 45044 028118 =3642 ~33.2 <4945 =57.1 2443 2442  47.0 299.0 9449. 31000.
9372, 39582,  293.0  611.9  434.7  .U27137 -38.3 -36.9 <=52.0 —bl.t 2245  25.7 5000 299.0 9754, 32000.
9515, 31547,  260.3  385.4 41943  .026176 -40.2 ~40.& ~55.1 =67.3  18.9  26.B  52.0 3000 10058, 33000.
9911s 32515, 26840 55947 40he3 02524y =424l <4348 =5B8.5 =73.3 15,3  28.3  55.0  297.0 10363s 34000,
11206, 13478, 25642  535.1 38947 026328 —46sU =472 =62¢3 =B0.2  1ls6  29.3  57.0 295.0 10668. 35000,
11499, 34644, 24448 51143 375.7 023454 =460  =50s8  =65.4 =858 9.6  29.8  58.0 293.0 10973. 3£00C.
19797, 15410,  233.8 48843  362.2 4022611 =6B,1  =54e6 =6741 —~BD.B 9.6  29.8 58,0 291.0 11278. 137000.
11999, 15378, 22342  466.2 349.1 o02179¢ =50e3 =5645 ~=68s9 =914 947 2948 58.0 290.0 11582, 38000,
11135, 37351, 21340 44449 33644  o021001 =52.4 =~62.3 =70s6 =95,1 9¢7  29.8  58.0 269.0 11887. 39000.
11683, 38331, 20342 #2404 3241  .020233 <5446 =-66e3 =T2.% =98.3 9.8 2648  58.0 2B8.0 12192. 40000.
10984, 17317,  193.8  4U4e8 31146  oul9453  =5644 =69e5 =73.9 =100.9 9e8 2843 55.0 291.0 12497. 4100C.
12289, 47317, 184.7  385.8 299,2 ,OLBE7B —-58.0 =72.& =75.2 =103.4 946 25,7 5040 293,0 12802, 2000
17539, 81333,  I75,9 36744 26Te3  ¢0a7936 =597 =75¢5 =765 =-105.6 9.9 23,1  45.0 295.C 13106 4300C.
12005, 82339,  167.6  350.0 275.8  .0L7218  =61.3 =78.3 =77,9 =-108.2 9¢9 1945 38,0 298.C 13411, 44C0C
11219, 43369, 15945 33341 264e7  +0L6525 -63.0 <—8laé =79.3 =~110,7 949  15.4  3ue0 30040 13716. 4%5CCO.
13533, 46399, 15148  317,0  253.9  .0i5B850 =~64a7 =84s5 =80e7 =-113.2  10.0  13.9  27.0 301.0 14021. 4£COC.
13959, 45438,  lékeé  301.6 24246  oULE145 =65+6 =B6el  <b8lek =il4s5  10s1 1243 244D 30340 14326, 4700C.
13165, 85472,  137.4  287.0 231.4  .014446  =b6.2 =8742 -B1e9 -115e4 10,0  1C.8  21.0  304.0 14630, 48000,
16482, 647512, 130.7 273.0 220.8 «wl3784 =66e 6 -88,42 =82+.4 =1l64%4 1ue 0 9.8 19.G 302.0 14935, 4600C.
16903, 49557, 12443 25946 2lveb 013147 —67¢4 =8943  =82.9 -117+3 1040 943 18.0 299.0 15240. 5000C.
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TABLE 4.-Continued

H, P, RHO, T, D, RH, v, THETA, z,
m T ft mb n;/ft2 gm/m3 b/F3 °c °F °c °F percent | m/sec knots deg m ft
MONTH 10 DaY 12 YEAR 78 HOUK OF KELEASE 9007

713, 2239, 93045 194344 112145 070013 15.2 59.4 o8 33.4 37.4 1.0 240 35040 724, 2375,

R97, 2944, GlU0 19UVeb 1lUT72.4 «VOEG4E 2le3 Tuel beb 4347 3842 1.5 3.0 3.0 G914, 3C00.
1185, 3893, 878.06 1835.u 1032.4 «G64451 2201 71.8 6.5 43.8 3¢€.5 206 5.0 15.¢C 1219, 4C00,
1473, 4832, 848e4 177149 994,45 e 0b2VES 2246 7340 1L 43,6 34.7 LY 9.0 15.0 1524, 5000,
1754, 5769 819,1 1710.7 96840 «U6L430 2065 6849 4.6 4.3 3542 Ee? 11,0 50.0 1829. €00C,
044, 5707, 790,6 1651,2 942,90 +05688C07 l8.2 648 248 37.0 35.7 7.7 15.0 58.0 21364, 7000,
21331Y. 75645, T62.9 1293.3 91646 «057221 15.9 0.6 .9 33,6 3€,1 8.2 16.0 €7.¢ 2438, 8eCC.
2417, 8586, 735.9 1537.0 891.6 2 (556¢€1 13.6 5€e5% =1.0 3042 1T T1e7 1540 7600 2743, 9000.
2994, 9527, 7037 146242 66742 «054138 11.2 52.2 =249 26.8 37.1 6e7 13,0 92.0 3048, 100CC.
319%. 17474, 684.1 1420.8 842,5 052596 9.1 4844 -4.% 23,2 3647 72 1440 1€7.0 3353. 1100C.
3473, 11415, 659.4 1377.2 81749 «U51Utuy 7.1 44.8 =7.0 19.5 3€.0 7.2 14.0 108.0 36%58. 1200C.
31769, 12361, 635,3 132649 793.9 «V495¢2 2.2 4l.4 -9.0 15.b 35.0 7.2 14.0 97.C 39¢€2. 13000,
4085, 133)4,. 61240 1278.2 T70e4 e U4EGYS 342 37t =1llel 12,1 3442 762 14.0 7.0 4267, 14000,
4362, 14246, 589,4 1231.0 747.5 «U4t6ES 1.2 34.2 =1i3.1 8.4 33.4 be2 12.0 75.¢ 4572, 15000.
45621, 195192, 56T.4 118540 72542 V4273 -8 30.6 =15.2 4et 32.6 4e6 Sev 5.0 4877. 1€¢00.
4919, 16137, 54641 114046 Tuies «043506 -2.8 27.0 =17.3 b 31.7 3.6 7.0 43.0 5182, 1700C.
5206, 17090, 5255 1097.5 682.0 « 042576 -4.8 2344 -19.5% -3,0 30.7 4,1 8.0 3640 54864 1E0UG,
5494, 19024, 505.5 10540 6€le2 0041277 ~645 a9t =21e6 —6.5 30.0 4.1 8.0 2¢.C 5761, 16C0C.
5783, 19974, 486.0 101540 64145 040048 =-9.3 15.3 -23.6 =13.5 3042 3.6 7.0 19,0 6096, 2C00C,
5072, 17920, 467,2 975.8 62245 «03¢t8¢€l -11.7 10.9 =256 =l4.1 30.5 3.1 60 1€.0 €401. Z100C.
53h1. 23870, 448,9 937.5 604.0 «037706 -14.2 [PL] -27.7 «17.0 3140 Ceb 540 124C €706 22000,
5651, 2182ue 431,42 9uleb 565.9 «03E577 -16.8 1.8 -29.8 =216 3147 2.1 &.0 4.0 7010. 23000.
4941, 22774, 4l4.9 864.7 568.2 « 038472 -19.3 =27 =31,9 =25.3 32.1 1.5 3.0 oG 7315, 24000.
7233, 2?3731, 397.3 829.8 25048 ELFL-Y] =218 ~7.2 =34.,0 -29.2 3244 1.5 3.0 14,0 7620, 25000C.
75%h, 24691, 38l.1 795.9 533.7 .033318 -2443 =11.7 ~36.2 -33.1 32.¢ 1.5 3,0 17.¢C 7925, 260¢C.
TR17. 25648, 355.5 T63.4 517.0 032275 =2te8 ~16e2 =36e4 =374C 3247 1e5 3.0 19,0 8230, 270CC.
3111. 246124 350,3 731.6 500,.8 0031264 -29.3 -20.7 =4046 -41.1 32.8 1.5 3.0 347.0 8534, 2800C.
3448, 27577, 335.6 7039 484,9 «030271 =-31.9 -25.4 -42,8 =45,.1 3341 201 4.0 318.0 883G, 250GQC,.
A7 23543, 321.4 671.3 46944 «029304 =345 =-30.1 -45,.1 -49.2 3344 4ol 8.0 305.0 9144. 3CCCC.
2994, 23508, 337.7 64240 45443 028361 -37.4 ~34,8 4744 =534 33.5 7.2 14.0 297.C G449, 21C0C,
1909, 313478, 294,44 61l4e9 438e7 27387 =393 =38,7 -50,1 -58.1 31.2 1¢,3 20,0 29640 9754, 32000,
9587, 31454, 281 ,5 JB7.9 422.5 «V26376 ~40.9 ~4leb -53.3 ~63.9 25.3 l4.4 28.0 29¢.,0 10058, 3300C,
1821, 32419, 269,2 26242 406.8 «02539¢ -42.5 -44,5 -56.9 =7de5 19.4 IR 35.0 29640 10363. 34000.
17176. 33387, 25743 537.4 391.7 « 024453 -44,1 ~47.4 -6l1.3 =75.3 13.4 22.1 43.0 29¢.,0 10668,  3%0CC,
17677 34349, 245,9 513.6 377.1 « 023542 -45.9 =50.6 =6543 ~B545 96 2642 51,0 20540 10673, 26000,
13763, 35312, 234,9 49046 363,.2 « 022674 -47.8 =b4 .U -66,.8 -86.3 Ge? 2G93 57.0 295.0 11278, 270CC.
1057, 35276, 224.3 468.5 34v.8 021837 =-49.7 -57.5 -6844 -9l.1 947 31.9 €2.0 295.,0 11582, 28C0C.
11355, 37254, 21440 44649 336.8 021026 =51.0 =6ue9 =70.9 -93,.6 947 31.9 62.0 29€.0 11887+ 39000.
1165%. 133229, 204.2 42645 324.1 020233 -53.5 -t4.3 =71.5 -96.8 9.7 31.9%9 €2.0 296.0 12192, 4000C,
11 9%4, 13221, 194,47 4Ube6 311,.7 0019459 =5544 ~6Te7 =730 -G9,.5 9.8 2G.8 58.0 298.C 12497. 41CCC.
17254, 69235, 185.7 387.8 29946 «01€703 =572 -71.C -74¢5 =102.0C Ge9 213 5340 299.0 12R02. 42C00,
17542, 41215, 176.9 369.5 287.9 +U17973 -3849 =-74.0 ~75:9 =~104.7 S.2 2447 48.0 301.0 13106. 4300C.
12871. 42227, 16845 351.9 27645 sUl7261 -60.7 -77.3 -77.4 =107.3 Ge9 22ed 43,0 3C3.C 1341], &4QCC,
13179. 431239, 16045 335.2 265.6 «ClEb81 -62.5 -80.5 ~76.9 =210.C %9 2146 4240 30240 13716, 4500C.
1349%, 44276, 15247 31549 25549 «015919 =b4e4 ~83.9 -80.4 <-112.7 1040 20.6 40,0 302.0 14C21. 4¢0CQ.
13913, 45309, 145,3 3u3es 246.7 «012276 -66.2 -87.2 -8l.9 -115.4 10.1 20.1 39.0 304.C 14226, &70C0C.
141°9, 45352, 138,2 28846 234,7 » 014652 ~67.9 -9¢.2 ~83.3 ~118.0 1041 19.5 38.90 305.0 14630, 4800C.
14453, 47417, 131.3 27442 22240 «014046 =69.7 =93,5 =84.8 =12047 10.1 17.5 34.0 305.0 14925, 49C0C.
14775, 43474, 124,8 260.7 214.8 «ul3410 -70.7 -95,3 «3546 =122l 10.2 1e45 3240 30640 15240, 5cCCOC,
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TABLE 4.-Continued

H, P, RHO, T, 0, RH, v, THETA, z,
m fL mb Al 1b/ft2 gm/m3 417 ]b/ft3 °C °F °C °F percent | m/sec AJ knots deg m ft
MONTH 10 OUAY 13 YEAR 78 HuUUR OF RELEASE 901

591, 2265. 93340 1948.6 112640 « 070294 15.0 59.0 b9 23.1 24.9 2e1 4,0 285.0 1240 2375,

876, 2875, 9123 1905.4 1092.5 «06€203 17.2 63.0 ~3.4 2548 2401 346 Te0 33840 9i4, 3000.
1149, 3834, 881045 1839,0 1041.6 « 065025 20.7 693 “lel 2945 23.0 6e2 12.0 49,0 1219. 4000,
1454, 4778, 850.1 1775.5 993.6 «062028 24el 7944 l.l 33.9 2149 8e2 16,0 590 1524, 5000.
1741, 5714, 820.8 171443 968.7 « 060474 213 Va3 =e5 3140 2342 9.8 19.0 6500 1829. 6000,
2027, 4650, 792.3 1654.8 94404 2058657 1844 65,1 =242 2840 2445 10.3 20.0 €67.0 2134, 7000,
2314, 7593, Tbhaeh 199645 92045 (574065 15,5 5949 “4e0 2448 25.8 1C.3 20.0 69,0 24384 8C0C.
262, 537, 7373 19%39.9 897.1 «05€0C4 1246 54.7 -5.8 2Le5 27.1 93 18.0 73,0 2743, 3000,
2901, 9483, T10.9 1484.7 8741 « 054568 9.7 49.5 =78 18.1 2844 8.7 17.0 80.0 3048, 1€0CC.
318% 12432, 68542 1431.1 86842 «052951 7.8 46.0 ~9e5 14.5 2842 147 1540 8640 3353¢ 11000,
3459, 11380, 66043 137961 82047 0051235 6.8 4442 -1l.1 12,1 264t €e? 13.0 94,0 3658. 12000,
3757, 12325, 63642 132847 793.9 2 04956¢ 5.7 42.3 -12.7 9.2 2542 5.7 11.0 974C 3962, 13000,
4048, 13267, 61249 1280.1 768.7 «L47988 443 39.7 -14.6 5.8 23.9 5.1 10.0 1C5.,0 4267. 14000,
4331, 14208, 5903 1232.9 T49.0 +04¢759 1.2 34.2 ~18.0 =4 22.3 246 5.0 188.0 4%72., 1500C.
462% 13157, 56842 1185647 T728.1 « 045454 =143 2947  =20e4 =4,8 2167 1.5 3.0 25640 4877. 16000,
%972  14106be 5468 1142.0 70648 «084124 =347 2543 =2243 -Bel 2241 3.1 6.0 286.0 5182. 17000,
5197, 17052, 526e1 1098.8 68640 042826 -6+0 2le2  =2642 =11.5 22.3 346 T.0 321.0 5486, 18000,
5489, 19005, 50549 1uS6.6 665.7 2041558 =8e4 1645 =2640 ~14.9 2246 3.1 6.0 357.0 5791« 19000C.
5777. 1995¢. 486e% 1015.9 bhbeh «040353  ~11.0 12¢2 -2B.1 -~184¢ 23.0 3.1 6.0 345.C 6096. 20000,
5048, 19999, 467.4 976.2 627.7 0036186 =13,7 7e3 =303 <=2245 2343 3.1 6.0 320.0 6401, 2100C.
53504 27865, 449.0 937.8 6074 «038044 -1645 2¢3 =32e5 ~2645% 23.8 3.6 7.0 369.0 6706. 22000,
5652, 21826, 431.1 900.4 591.6 003€932 ~49,2 =246 =34.7 <3045 2441 Sel 1J.0 297.0 7010, 230040,
6947, 22791, 41347 864eu 3741 2035840 ~22,1 =7e8 =370 =34.6 2447 €e? 13.0 298.0 7315 24000,
77642, 23760, 39648 82847 55648 «034760 -2448 ~12.6 ~-39.1 -38.3 Sk 8.2 1640 209,C 76206 25000,
7537, 24727, 380,5 797 53608 0033636 ~2741 =168 =~40.3 ~4045 27.7 10.3 20.0 302.C 7925. 26C0C.
74933, 25698, 364.7 7617 521.3 2032544 =29,3 =20.7 -4l.6 -42.8 2948 1243 24,0 3C3,0 82320, 21700C.
3123, 256670 34944 729,7 50445 +031495 =31.8 =252 -41.9 ~4344 36.4 14.9 29.0 303.0 8534, 28000,
B4260 27644 33446 69848 46849 «030521 =34.6 -30e3 -39¢4 =38.9 61.8 17.5 34.0 303.0 8839, 29€00.
A721. 23612, 320.4 669,.2 470.4 2029366 <358 =3244 =43,5 ~46,3 4541 1645 3B.0 30340 9144, 30000,
2018, 23587, 30646 640.3 45348 «02€330 37,7 =35.9 =44.4 ~48,0 4945 21.1 41.0 304.0 9449, 31000.
31315, 33560, 29343 612.6  437.7 0027325 =39,6 =39.3 =4beB =52,2 4€e5 2201 43,0 304.0 9754, 32000.
9611, 31531, 28045 585,8 h22e2 026357 =4leb  =42.9 =508 ~59.4 3645 2246 44,0 303.,0 100%58. 2300C.
990hs 32499, 26842 956041 407.1 025414  =43.6 —46.5 =5%.4 -67.8 26.1 2246 6.0 303.C 1C363. 34000,
17207 33470, 25643 53543 39245 0024503 ~45,6 =50.1 =ble6 ~7845 1545 22.1 43,0 303.,0 10668, 3%5000.
12498, 34444, 2448 511.3 378.3 «023616 -47.8 -53.7 -bb.7 ~88.0 9eb 2leb 42,0 302,0 10973, 26CCC.
10793, 35410, 233.9 48843 36445 0022755 ~49.,6 =57.3 -68.3 ~91.0 9.7 21.1 41,0 302.0 11278. 237000,
1rn9l., 34387, 223.1 466ev  351.0 0021912 =51,6 =609 =70.0 ~93.§ 9.7 211 41.0 301.C 11%82. 128C0C.
11388, 137361, 212.9 444.7 338.0 «022iul =53,7 <«64s7 ~Tlet «9649 9.8 20086 4040 301,0 11887« 39000.
11637, 13352, 20340 42440 36506 ¢C20314  ~55.7 ~b6Be3  ~73¢3 ~99.5 9.8 20.1 39.0 300.C 12192. 4000C.
11994 19349, 193.5% 4041 312.9 s Ud953%  ~57,6 =7le? =T4e9 =~-10247 9.8 2041 39.0 300,0 12497, 4100G.
12299, 40351, 180444 385.1 300.7 «018772 =594 ~74¢9 =7643 ~=105.4 96 19.5 3840 302.0 12802. 42000,
12409, 41368, 175.6 36647 28849 «018C35 =H1le3d «T7843 =776 =-108.1 10.€C 18.5 36,0 303.0 13106, 430CQ.
12927 421788, 16742 34942 2774 «U1l7218  =6341 «Bleb =794 <~110.8 Ge9 17.5 3440 305.C 13411. 4400C,
131235, 43421, 159.1 332.3 26644 «01€631 -65.4 ~85.0 =80.9 =113.6 10.0 16.5 32.0 306.0 1371b. 45000,
135540 44467, 15143 316.0 255.7 «UI59E3 —66.9 =88.4 =9244% =-11644 10.1 1544 30.0 308.0 14021. 46000,
13872. 45511, 143.9 3u0.5 24540 + 015295 -68,5 =91.3 -B8348 ~-118.8 10.2 l4e4 2840 311.0 14326, 4700C.
14197, 46579 1367 285,.,5 234.6 ¢01464¢ ~70.0 =940 -85.1 =121.1 1041 13,9 2740 31440 146304 480CC,
14%21s 47640, 1299 27143 22446 0014021 =7146 =G6e9 =B6e¢3 <~123.4 10.3 12.9 25.0 316.0 14935, 49C00.
15944, 49708, 12344 2977 214.9 «013416 -73.0 -99.4 =B7.5 =125.5 1043 11.8 23.0 319.0 15240, 50COC,
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TABLE 4.-Continued

H, P, RHO, T, D, RH, v, THETA, Z,

m ft mb 1b/£t? gm/m3 Lﬁ]b/ft3 °C °F °C °F percent | m/sec knots deg m ft

MCNTH 10 DAY 24 YEAR 78 HUUR OF RELEASE 5007

"7, 2353, 93040 194243 1l4le2 «07.243 10,3 5065 —4e2 2445 35.6 2.1 440 225.0 124, 2375,

9%, 2971, 909.1 18987 109646 « 068459 15.1 59.2 =1.6 29.1 316 346 7.0 302.0 914, 3000.
1290, 31936, 877.2 183244 1048.6 e U654EL 1746 63.7 =3 31.4 29.6 6e2 12.0 44.0 1219, 400C.
1492, 48954 B4644 176747 1019.0 « 063614 15,5 59.9 =1le0 30.3 3243 8.7 17.0 54,0 1524, 5000.
1795, 3856, 816.4 1705.1 992.2 «G61941 12.d 5540 =162 2940 3749 9e3 1840 6040 1629, 6000,
2079, 55200 78742 1644.1 96641 «06C312 10.0 30.0 ~1.8 287 43,0 9.8 19.0 €1.C 2134. 70ccC.
2374, ?793. 75847 158446 940.5 «058713 7.2 45.C =247 27.1 4943 Ge3 18.0 59,0 24384 8c0¢C.
25670, 39760, 73140 152647 915.2 «U57134 LI} 39.9 =249 2649 59.2 9.8 19,0 Z6.0 2743, 90C0.
2965, 9732, 704¢1 147045 89044 « 055586 1.7 35.1 =34 25.9 69.0 Ge8 19,0 52.0 3048. 1CcCOC.
3764, 11707, 677.9 1415.6 865.0 054000 -7 3047 =349 2449 7847 96 1940 49,0 3353, 1l1ccc.
31561, 11683, 65245 136248 83845 «052346 =245 2745 -643 20.7 75.3 10.3 20,0 47.0 3658, 1200C.
3A58, 12657, 627.9 1311.% 810.7 « 056610 ~3.6 2545 -1Ue9 1245 57.1 11.3 2240 47.0 39&2. 13C00.
41%%, 13630, 604¢1 1<¢061.7 783.8 « 048931 =4.8 2344 =15.1 417 4.2 12.3 24.0 47.C 4267, 1400C.
4453, 14600, 581.1 1213.7 757.7 «047302 =b.0 21.2 =2044 =446 31,1 1349 2740 46,C 4572« 15000,
474%s 15566, 55849 116743 733.06 045797 -7.8 18.0 =2244 =B 268 13.9 27.0 43.0 4877. 1600C.
%079, 16532, 53T7.4 1122.4 710.4 « 044349 -9,7 l4.5 =237 =10.6 31.0 13.4 2640 39,0 5182. 17000.
5334. 175J1. 51645 107867 687.8 « 042938 ~1l1l.6 1liel -24.9 ~12.9 3242 12.9 2540 34,0 5486, 1800C,
5629, 13468, 49643 103645 66640 «U41577 =13.6 745 =26+ 4 =15.5 33.2 12.9 2540 32.0 5791, 19000,
3923, 19433, 476.8 995.8 645.9 0040322 ~16,0 EIYd =2805 =19,3 3344 13.4 2640 34,0 6086, 20000,
5713, 20404, 45748 9561 626.2 «039092 =184 =i.1 =30.6 -23.1 33.5 l4.4 28.0 37.0 6401, 21000,
5351%., 211376, 43944 9L7.7 607.0 «637894 -20.9 =56 -32.8 ~27.0 33.8 1645 3240 40.0 6706. 22000,

6012, 22349, 42146 8805 58843 sU3E726 =2344 ~-10.1 ~34.9 =30.9 34.0 18.0 35.0 37.¢ 7010. 2300C.
7133, 21320. 40444 844006 570.0 «C35584 =-25.9 -14.6 -37.1 =34.8 34.2 1945 3840 3440 7315, 2400C.
T4NS, 24296, 39747 BU9e7 55145 0034429 -28,2 -18.8 -39.9 =39,.6 31.7 2146 42.0 32.0 7620. 2500C.
T7%. 25276, 371.5 7759 533.4 033299 =30.4 -22.7 -43.0 -45.4 28,2 2647 48.0 30.0 7925. 260GC.
20N2, 26253, 355.9 743,3 51547 »032194 =32.7 -2649 =4642 =512 2448 28.8 5640 2840 8230. 2700C.
337,  27232. 340.8 71148 495.0 «030602 ~33,2 -27.8 ~4843 =55.0 2046 32.9 6440 27.0 8534, 28000,
3595, 23199, 32644 6817 477.1 «029764 -34,7 ~3045 =503 =5846 1940 37,0 7240 2840 €839 2500C,
3892, 2?2173, 312.4 63245 46142 « 028792 -37.1 =34.6 ~5243 =621 19.3 39.6 17.0 28,0 9144, 3000C.
7183, 146, 29849 62443 44547 «027824 -3G,4 =38.6 =54e3 =65.8 19.2 41.7 8lev 29.0 9449, 31000.
3437, 31125, 285.8 599649 4301 WU2685v =44ie5 42,7 =5%.2 =71.0 1648 42,7 83.0 28.0 9754, 22C0C,.
9782, 12093, 27343 570.8 44240 «022508 ~43,6 ~46,5 -60.3 =7645 l4.4 42.7 63.0 28.0 10058, 32000,
170%1. 33074, 26141 94543 4003 «024$90 =458 =5044 6345 =B8243 12.0 43,2 84,0 27.C 10363. 24000,

17379, 34050, 2494 52049 38640 « 024097 -47.9 -54.2 =669 -88.5 946 4247 83,0 27.0 106¢(8. 35000,
11676, 35319, 23842 49745 371.4 023186 ~49,7 =57.5 ~6844 -91.1 9.7 4242 8240 28.¢ 10973, 36000.
1)973. 35999, 22743 47447 35644 « 022249 =5u.9 =59.¢ =69+3 -92.8 9.7 4001 76.0 27.C 11278. 27C0C.
11270. 35974, 216.9 453.0 340.3 + (21244 =51.0 -59.8 -6%.4 -93.0 9.7 38.1 T4.0 2640 11582, 3P0O0OC,
11563, 37936, 20741 43245 32540 0020289 =544l =60e0 -6945 =93.1 9.7 36.0 70.0 27,0 11887. 29000.
11861. 39913, 19746 41247 31045 019306 =51.3 -60.3 ~69.7 =93.5 9.7 3344 6540 28,0 12192. 40CCC.
12156, 37883, 18846 393,9 297.3 «0185€0 =52,1 ~tle8 =70.3 =9%.¢ 9.8 29.8 5840 29.C 12497. 41000,
1245hs  4)8065, 179.9 375.7 28446 2017767 -52,8 =-63.0 =70.9 -95.6 97 25.7 500 30.C 128C2. 42C0C,
12755, 41848, 171.6 358.4 272.4 « 017005 =53.5 -64.3 =T1le5 =9647 Se7? 21406 4240 3440 131060 43000
13054, 42828, 163,7 34149 2€047 016275 =54,3 -65.7 =T2.1 ~97.8 .8 1845 3640 40.0 13411. &4&QCC.
131354, 43818, 156.1 32040 26945 «015576 =52.0 =67.0 =727 -98.9 97 15.4 30.0 46,0 137164 45000.
136%9. 44816, 148.8 310.8 23848 sU14508 =-55.9 -6846 =-73.4 =1l0U.2 9.8 11.8 2340 51.0 14021. 4¢€000.
139569, 45802. 141.9 29644 229.0 «014296 =57.1 ~7C.8 =745 =102.0 9.8 8.2 16,0 57.C 14326, 47CCOQ.
14267, 46698, 135.2 28244 24945 2013703 =5844 ~=73,i =75¢5 =10349 Seb 6e7 13,0 50,0 14630. &E00C.
14575, 47817, 124,08 26940 21044 » 013135 -59.7 =75.5 =76.5 =-105.8 9.9 5l 10.0 43,0 14935, 4900C,
14392, 43827, 122.7 25643 20146 «0GL2585 =6l.0 ~77.8 =776 =107.7 9.9 4ol 8490 27.u 1524C. 5000C,

€8
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TABLE 4.-Continued

. H, D, RHO, T, D, RH, v, THETA, Z,

m T ft mb 1b/ft2 gm/m3 [ lb/ft.3 °c °F °C °F percent m/sec l knots deg m fr

MONTH 10 DAY 25 YEaR 76 HGUR OF RELEASE 9002

7372, 2400, 92844 1939,0 1117.2 « 066745 15,1 59.2 Ta7 45,9 6l.4 4ol 8.0 22%.,0 T24, 2375,

915, 3ud6. 90749 1896.2 1085.0 o L7734 17.6 637 1.3 Jhe4 3344 - T% 4 11.0 243,.0 9l4. 3000,
1210. 31969, 876.1 1829,8 1047.0 sU653€2 17.9 64e2 =Te3 18.9 17.3 Te2 14.0 273.0 1219, 4C00.
1%92. 4929, 84543 1765.4 1015.4 + 063369 16¢5 61.7 -10,0 14.0 15.2 Sel 11.0 305,0 1524, 5000,
1794, 5886, Bi545 170362 ¥65e2 « 061504 14,9 5848 -1245 945 13.€ 501 10.0 328.0 1829. 6000,
2095, hB844, 7885 1642.6 355.8 « 059669 13.3 55.9 =-15%.1 4.9 12,5 57 11.0 329,.,C 2134, 70C0.
21377, 7800 758e¢4 156440 924.0 +057¢83 1246 5447 -17.3 o8 10.8 4eb 9.0 331.0 2438, 8000,
2666, 3746 T3l.4 1527.6 891.6 «055661 1244 56.3 =17.% 5 10.8 3.6 740 341,0 27143, 9cce.
2959, 9695, 705.1 1472.6 86842 «C54200 946 49,3 =1Te4 o7 13,1 341 6e0 343,0 3048, 10000,
3244 10643, 6796 141944 8441 «052695 7.2 45.0 -~1845 =163 14.0 3.6 7.0 332,0 3353, 1100C,
31%34, 11593, 654.8 1367.6 820.2 «051203 4.8 4046 -19.8 =347 14,8 €2 12.0 327.0 3€658. 12000,
3825, 12549, 630.6 1317,.0 79648 s U49743 2o 363 =21.3 ~6e3 1%.5 Be? 17.0 336.0 3962. 13000,
4115, 13501, 60742 120842 773.9 » 046313 ol 3242 =227 =848 lée2 1C.8 21.0 341,0 4267. 14000,
4476, 14454, 584.5 1220.8 751.0 046883 =2.1 2802 =22e6 -be? 1961 1146 2340 341.0 4572« 15000,
4597, 15414, 562¢4% 117446 72846 sU45485 =443 2443 -2249 =9.1 2240 11.8 2340 343%,C 4877. 1¢600C.
4989, 15368, 541.9 1i129.9 70648 «04412% =6e5 2043 =23, 4 -10,0 2449 11.8 23,0 44,0 5182. 17000,
5299, 17322, 520+3 108647 68545 « 042794 ~8.8 162 =241 =11.3 27.9 1243 24.0 344,0 5486, 18000,
5571, 18284, 500.1 1044.% [1.L¥%: «041502 =11.1 12.0 ~24.9 -12,8 31.0 14,4 28.0 342,0 5791. 15000,
5945, 19242, 480.6 1003.3 6451 « V40272 =1346 745 =261 =15,0 34,1 15,9 31.0 338.0 6096+ 20C0C.
5158, 21202, 461,7 36443 62549 «C035074 =162 2.8 =274 -17.3 37.4 18,0 35.0 338,0 6401. 2100C,
5452, 21167. 443.3 925.9 6UT.C « 037894 —=18.8 -1.8 =-25,4% -13,7 S6e2 19,90 37.0 340.0 6706. 22000,
5765 22133, 425.5 86847 58846 « 036745 -21le% -6e5 -2542 =134 Tl.4 19.0 37.0 339.0 7010. 22G0Q.
7042, 23103, 408.2 85245 570.5 «C35615 -23,9 -11.0 -27.6 -17.8 71.6 16.0 37.0 337,.,0 731% 24C00,
7337, 24071, 394,.5% 81747 5524 ¢ 034485 =26e3 -15.3 =29.9 -21,8 T1.6 16,5 38.0 335,0 7620. 25000,
7633, 25043, 375.3 783.8 53445 «0333068 -28.,5 =19.3 -32.2 =259 70.5 19.5 38.0 333,0 7925, 26CCC.
7930, 25018, 35946 7510 51740 «032275 -30.8 =-23.4 =34.5 =3v.l 70.0 1945 38.0 329.0 8230, 27000.
92%6, 25989, 34445 719.5 50040 0031244 -33.1 =276 =38.8 =34,3 69.3 19.5 38.0 325.0 8%34. 280CC.
8 %24, 279548, 329.8 688.8 483.5 «+G30184% -35,4 -31a7 -39,2 «3845 68e 4 2046 4040 324,.0 8839, 29000,
AA2t, 2?3940, 315.7 659.4 467.3 2029173 377 =35,9 =-41,5 -42.7 67.5 22.1 43,0 322.0 9144. 3000GC.
9119, 29919, 302.0 630.7 45149 . (28211 -40e2 -404.4 =53.7 -b4e7 2244 2246 4440 321.0 9449, 210400,
3412, 39897, 28849 603.2 43643 su27237 ~42.5 ~4445 =625 -80.6 9.6 23.1 4540 320.0 9754. 32000.
9717, 31881, 27640 5764 420.9 « 0206270 ~44.6 ~48.3 =643 -83,7 9.6 24.2 47.0 320.0 100%8, 33000,
19016, 328542, 263.7 550.7 40640 00253406 whbeB =5242 =6640 =66¢8 9.7 2547 50.0 320.0 10363, 34C00.
13314, 33847, 251.8 525.9 39445 « 026441 -48,9 -56.0 -467.8 -90u.0 9.6 25¢2 49,0 320.,0 10€¢€8. 25CG0Q.
10615. 34826, 240.4 502.1 377.7 0023579 -51.3 =-60.3 -69.7 ~93,5 9.7 2442 47.0 319.U 10973, 26000.
1)917. 23%817. 229.3 478.9 363.8 «+ 022711 =534 =644l -7l 4 ~96.6 S.7 2347 46.0 320.0 11278, 2700C.
11217, 35802, 21847 456.8 347.4 + 021687 «233.7 -64.7 =-T1.6 ~97.0 Ge® 2442 4740 322,40 11%82¢ 28000,
11517, 17786, 20846 £35,7 331.8 « 020714 -53.9 =6540 -71.9 -97.3 Ge? 23,1 45.0 326.0 11887. 3900C.
11916, 33766, 199.0 415.6 31649 «019783 =542 -65.6 -72.1 -97.8 9.7 2046 40.0 331.0 12192, 4C00C,
171146, 39751, 1898 3964 4 Jvi.l «018922 -54.9 ~46e8 =727 -98.8 97 18,0 35.0 337.0 12497. #1000,
12417. 40738, 181.0 378.0 289.9 «018098 ~55.6 ~68.1 -73.2 ~99,8 9.8 17.0 33.0 342,0 128C2. 4200C.
12722, 4%739, 172.5 360.3 277.3 «017311 5643 =69,3 =7348 ~10046 Seb 1549 310 347,0 13106. 43000,
13023. 42727, 164.5 343.0 26542 «01¢€556 -57.,0 =70.6 =74.3 =101.8 9.8 14.9 29.0 352.0 13411. 44000.
13331, 43738, 15647 327.3 25345 «015825 “57.7 =71.9 =74.9 <=102.8 9.9 13.4% 2640 355,06 13716, 4500C,
13634, 44730, 149.4 312.0 2424 «0121233 -58.4 -73.1 =755 =103.8 9.9 11.8 23,0 3%58.,0 14021, 46000,
13943, 45743, 142.3 29742 23240 0014483 5944 =749 «7643 =105.3 GeS 10.3 20,0 354,0 14326, 470CCs
14247, 45747, 135.6 283.2 2224} «013865 -60.4 -76.7 =771 =-106,.8 10.0 Ge3 18.0 350.0 14630, 48C0C,
14%50. 67769, 129.1 26946 21245 ¢ 013266 ~61l.% =78.5 =779 =1uB,2 10.0 842 16.0 34¢.,0 14935, 49000,
14272, 49793, 122.9 25647 2v3.3 «Cl2692 ~6244 -B80.3 “78e7 =109,7 1v.0 7.7 15.0 341.0 15240, £Q00C,.
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TABLE 4.~Continued

H, D, RHO, T, D, RH, v, THETA, 7,
m ft m | /et | gn/md 1o/fe °c of oc of percent | m/sec | knots | deg m ft
ACNTH 1y DAY 25 YEAR HOUK OF RELEASE 19002

799, 2327, 930.9 1944.2 1099.9 068665  21.5 70,7 =13.7 7.4 8.3 1.5 3.0 125.0  726. 2375,

992, 2926,  910s6 1901.8 1078.8 067347  20.7  €9.3 =12.2  10.0 9.8 1.0 2,0 93,0 914, 3000,
118¢, 3883, 87849 1835¢6 104546 4065275 1944  66.9 =-10e4 1342 1243 1.0 2.0 50.0 1219, 4000,
Y476, 4861, 84841 177143 101346 .063277 18,0  64e4 =943 15,3  14e7 1.5 3.0 49,0 1524,  500Ce
17660 5795 81843 170941 985.8 4061541  15.7  60e3 =10s2  13.6  15.8 4ol 8.0  57.0 1€29.  &000.
2057, 6750,  789.3 1648.5 95H.6  .059843  13.4 5641 -11e3  11.7 1.8 642 12,0  49.0 2134,  7TCCC.
2349, 7707, 76l.1 1589.6 932.0 .056183  11.0  51.8 -l2.4 947 18,0 Te2 1440 4340 2438 8000,
2h61,  I66ke 73347 153244  906.0 056560 Be7 4747 =136 7.5 1941 €42 12,0 32,0 2743.  9000.
2034, 9625,  707.0 1476.6 880.6 .054974 6.3 4303 -14.9 5.2 20.2 5.7  11.0 24,0 3048, 10GOC.
3227, 10587, 681.1 1422.5 850.7  .0531u7 5¢5  41.9 <=15.6 3.9 20.1 5.7 11,0  35.0 3353, 1100C.
1517, 11539,  656.2 1370.5 82041 4051197 5.6 4l.7  —16.2 2.5 19.4 €.7  13.0  34.0 3658, 1200C,
1805, 12485,  632.2 132044 79046 4045356 502 4ieh  =1647 1.9 1847 Be2 1640 24,0 3662, 130CC.
4093, 13427, 609.0 i271.9 762.1 .041576 5.0  41.0 =17.3 9 1841 9.8  19.0  15.0 4267. 14000.
4377, 14381, 58647 1225.3 T34.7  G4E3E6 4.8 40.6  =17.9 el 1745  1ueB  21.0  22.0  4572. 15000,
4640, 15289,  565.2 1180.4 70B.2  .044211 4.7 40.5 -18.5  -1.2 1648  1Ce3 20,0 34,0 4877. 1¢0cCC.
4941, 15209, 544.5 1137.2 682.6 042613 405 40,1 =191  -2.3  16s1 9¢3 1840 43,6 5182, 17¢CC.
5220, 17126, 524e5 1095,4 658,0 041078 443 39,7 -19.7  -3.4  15.5 948 1940  43.0 54B6. 18000,
5698, 19038, 505.2 1055.1 63443 4039598 40l 3944  =20s3  —4e€ 1449 1249 25,0 351.0 5791. 19C0C.
5776, 17949, 486.5 1016e1 61941 4038649 ed 3247 <2005 449 19,1 175 3440  337.0 6096, 20000,
4056, 19869,  468.2  977.9 6UTe3 037913  -4eb 2347 =2leb  =7.C  25.0  19.0  37.0 2331.C €401, Z10€0.
5319, 20796, 45043  940.5  595.7  .03718b =949  l4e2 =237 =i0e7  3le4 1243 244G 35C.0 €7C6, 220CC.
4676, 21738y  432.7 90347  5Bhed 036483 <-15.2 406 =26e4 ~15.6  37.7 1243 24,0  15.C  7010. £3C0C.
5916, 22689,  415.5 B67.6 57343 4035790 2047  -5.3 2947 -2le5  44eé 1243 24.0 23,0 7315, 2400C.
7212, 73661 39345 832.3 561e8  oU350T2  ~26.0 ~=l4eB  =33.3 <=28.0  50.3 12,9  25.0 5.0 7620, 250CC.
7508, 24631, 382.1 79840  543.5  .033530 -2B.2 ~18.6 -35,8 =32.6 4842 13,6  26.0 353.0 7925, 26GCCe
78%, 75604,  366.2 T64et 52547  ¢0326i6 =3Ue4 =2247 =3843 =36e9 4641  lhek 28,0 352.0 £230. 27CCC.
9101, 25580, 357.8  732.7 508.3  .031732 -32.7 =-26.9 —40.8 -4l.5  44.3  15.4  30.0 348.0 B8534. 28C0C,
8399, 27557, 335.9 T01.5 491.¢ 4030677 =-34.5 =30.8 =43.4 =46.1  41e9 1745  34eu  341.C BB35. 290GC.
8698, 28536.  321.5 671.5 474.9  .029647 37,2 -35.0 =46.0 -50.7  39.8  18.5 36,0 337.C 9144. 20€CC.
8994, 20515, 307.6 662.4  458.9  .028648 <3945 —39.1 =4B.6 =55.4 57,7 1740 33,0 248,0 G445, 31C0C.
3207, 30500, 2944l  6l4.2  443,0  .027656 —41.7 =43.1 <=51,6 ~-60.5  33.6  15.¢ 30,0 3£0.0 G754, 220¢C.
%04, 3477,  281.2 58743  427.4  +026682 ~43.8 <468 —55,3 6746 27,0 1ok 2840 9.6 10C56. 23000,
2893, 32459,  268.7 56le2 412.2 4025733  ~45.9 —5usb  =59.5 =75.1  20.4  13.4 26,0 18,0 10363, 240GC.
10104, 13445, 25646  535.9 3974 024809 <~48.1 =54eb —-6ke5 =B4.1  13.7  14eé 28,0  30.0 10€€8. 350C0.
19493, 34426,  285.0 S511.7 38244 023572 =4946 =57¢6 =6te5 =91a3 947  14.9  29.0  42.0 10673. 260CC.
10790, 15401.  233.9  488.5  367.1  «022917 -5lel =-60.C -£9.5 -93.1 9.7  14.9  29.0  46.0 11276. 37CCC.
11079, 35378,  223.2 46642  352e3 021993  =52.3 =b241 =705 =449 947 1449 29.0  50.0 11582. 28000.
10399, 37361,  212,9  444e7 33840  <021101 =-53.6 —64e5 —-Tleb =96.8 9.8 S.4 30,0  45.C 11887, 396GCC.
11686, 13341.  203.1  424e2 32402 4020239 <5448 6646 <7246 =-98.6 947 1645 3240  45.C 12192, 4GCCO,
11997, 13338, 19346 4043  308e?  o0L6286 54,7 66,5 ~T2.4 =GBek 9.8 15.4  30.0  41.0 12497. 4100C.
12299, 41317, 1847  385.8  293.5 .018323 =53.8 —64.8 =T1.7 =-97.1 9.7  léek 28,0  3E.( 128C2. 420CC.
19597, 61297, 176.2 3680 2788  .L17405 =22.9 —63.2 ~=7l.0  =95.§ 9.7 1344 2640  32.0 13106. 43CGO.
12886, 42277,  168.1 351,1 265.0 016543 -52.1 ~6le8 =70s3 =94.6 9¢7 1249 25.0  28.€ 13411. 44C00.
13193, 43252, 18044  335.u  254e2  <ULEBES  —=53.2 6346 =T1e3 =943 97 1148 23,0  27.C 13716, 45000,
13477, 46248, 15249 31343  245¢1 4015301 =55,7 =68.3 =7343 =99.6 9¢8 108  2l.0  26.0 14C21. 4&G0C.
13788, 45238,  145.8  304¢5 235.8 014721 =57.6 =71.7 =748 =-10247 948  1Ce3 2040  25.0 142264 47CCCe
14096, 45266,  138.9  200.1 22643  4LL4127 =59.2 =T4.6 =T6s1 =-105.0 9.9 1048 21,0  24.0 14630, 48C00.
16405, 47259, 13243 27643 21742 4013559 -60.8 -77.4 ~7T.4 -107.4  10.0  11.3 22,0  22.C 14935. 4500¢,
T4, 47274, 12640 263.2 2084  oG13GL0  =6244 =B0e3 =78s7 =109,7 1060  11.8 23,0  23.C 15240, %000C.
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TABLE 4.-Continued

H, P, RHO, T, D, RH, v, THETA, I
[ ft mb 1b/ft2 gm/m3 | lb/ft3 °c °f °c °F percent | m/sec knots deg m ft
MOMTH 10 DAY 31 YtaR 76 HOUR OF kclEASE 10002

697, 2263, 933.1 1948.,8 1162.3 «07256u 5.8 4244 2.3 36.1 78.2 246 5.0 305.C 124, 237%.
ra1, 2896, 91l.6 1903.9 1138.4 «0710¢€8 540 4la40 242 3bel 8Zel 2eb 540 32440 914, 3000,
1191, 3905, 878.,2 1834,.,2 1101.2 20668746 3.9 39,0 249 35.6 875 Zeb 540 323.0 1219, 4000,
1497, 4910, 84549 1766.7 1065.5 « 066517 246 3647 leb 3448 9248 4ol 8e0 248.0 1524, 5000,
LRJ4&, 5918, 8145 170l.1 1033.9 064544 .6 33.1 ~e3 31.5 93.7 €e2 1240 2C4.0 1829, €000,
2119, 65921, 784.2 1637.8 1001.9 2062547 ~e9 30.4 -6e3 20.¢6 6€.6 Te2 14.0 187.0 2134, 7000,
2414, 7928, 75447 157642 37067 « 060599 ~2e4 2747 -14.5 6.0 35,0 6.7 13.0 205.0 2438, 8000,
2122, 9931, 72642 151647 939.0 « 058620 -3.7 25.3 =22.6 =846 21.5 Be2 16,0 21940 2743, 900¢C.
3027, 9930, 69847 1459,.3 907.7 «C5E666 -4,9 23e2 =3le3 ~24.3 10.6 8.7 17.0 228.0 3048, 10000,
3332, 11931, 672.0 1403.5 880.2 054949 =7.1 19.2 ~31.8 =25.2 12.0 Be2 1640 237.0 3353, 110CC.
31636 11929, 64642 1349.6 853.3 «05327¢ -9.3 15,3 =32.4 =—26.3 13,4 87 1740 25040 36580 120004
1942, 12932, 621lel 4297,2 8271 +051634  -11.5 11,3 -33.2 -27.7 l4.8 11.3 22.0 261.0 39¢2. 13000,
4267, 13934, 59648 124604 799.5 «04991L  -13.0 8.6 =34,1 ~29.3 1543 1449 2940 26440 4267, 140CC,
4551, 14931, 573.4 11976 76944 « 046032 ~13.4 7e9 =350 =-31.1 l4a4 1645 3840 257.0 4372. 15000,
4853, 15922, 55049 1150.6  740.5 « 066226 ~13.9 7.0 =36.0 =32,8 13.6 2442 47.0 249.0 4877. 16000,
5152, 16904, 529.3 1105.5 712.6 0644486 -14,3 643  =3Tedl =347 1247 2943 570 245.0 5162, 17000.
5451, 17885, 508.4 106l.8 685.7 «06428C7 -14,8 Sk =38s1 =36.6 11.8 32.9 64.0 237.0 5486, 1800C.
5749, 13860, 43843 1lui9.8 662.3 ¢ 041346 =16+2 248 =39,3 -38,8 11.7 35.% €9.0 234.0 5791. 19¢00.
5045, 19833, 468.9 979.3 641.5 «U4U048  -1B.4 =lel =40.7 =4i.2 12.3 38.1 74.0 233.0 €096, 20000,
5342, 27807, 45041 94041 62i.2 «038780  =~20.6 =5.1 ~=42.0 -43.¢ 12.9 37.6 73.0 233.0 6401, 2100C,
5639, 21782, 43149 9U24u  60le4 0037544 =22,49 “942 w4344 ~46.2 13.6 37.6 73.0 233.0 6706, 22000,
4739, 272763, 414,2 86541 5821 038339 =25,1 -13.2 -44,9 -48,8 l4a1 3846 75.0 232.0 7010, 23000,
723% 23737, 397,2 829.6 56342 0035159  =27.4 ~17.3 -46.5 =51.¢ 14.7 3846 7540 231.0 7315, 240004
7538, 24721, 3806 79449 544,06 033998  <29.6 =213 ~48,2 =54.8 14.8 39,41 7640 230.0 7€¢20. 2500C.
7833, 25698, 36407 7617 52046 0032875 =31.8 —~25.2 -50.0 -58.0 14.9 3946 7740 22940 7925, 2600C.
3131, 25677, 349,3 72945 50940 sU3L1T76  =3440 ~29.2 =51.8 -6l.2 15.0 40.6 79.0 22G.C 8230. 27000,
8431, 27658, 33444  69Be4  491.9 « 030708 =362 =33.2 =53,6 -64.5 1561 42.2 8240 22940 8534, 2800C.
A729, 23640, 320.0 6683 475.3 « 029672 =3B45 =3743 =55,5 =67.8 15.3 43,2 8440 229.0 8839, 29000,
9031, 29639, 396490 639.1  458.8 « 028642 =40.6 =4lel =592 ~74.5 12.0 4442 86.0 23C.0 9144, 20000.
9331, 3612, 292.6 6ll.1 442.0 2027593  -42.4  —44.3 =0245 =80,5 95 4448 8740 23040 9449, 31000.
2637 31593, 27947 56442 425,5 «026563 =44.,0 -4742 -63.8 -82.8 Se5 45.3 88,0 230.0 9754. 2200Q.
3924, 32571, 267.3  558.3 #V9.5 025564 -45,6 =50.1 =b65.1 =85,2 95 43,7 85,0 230.,0 10058, 33000.
13227, 133553, 25543 533.2 39440 2024597 =47.3 =53.1 -66.4 =87.6 9.6 4147 8l.0 230.0 10263. 234000,
17525, 34530, 243.8 509.2 379.2 2023673  «49,0 =5642 =67¢8 =90.1 96 4001 78.0 230,0 10668, 350C0.
10823, 3%509, 232,7 456.0 365.0 2022786 =50.9 =59.6 =69.3 ~92,8 9.7 38.6 7540 230,0 10973, 3£000.
11119, 34481, 222.1 463.9  349,.8 021837 =51.9 =6le& =70s2 =~94.3 Se? 3841 740 232.0 11278+ 370600,
1tal4. 37449, 21240 6%2.8 330.9 «020057 =49.8 =57.6 -68.5 =91,3 9.6 38.1 7440 233.0 11582, 38000,
11711, 33424, 20243 42245 317.2 e0198G2 -50.8 =59.4 -69¢3 =92,7 97 39,6 77.0 235.0 11887, 39C€CO0,
12037, 13392, 193.1 40343 30442 oGLEGSL =519 =6leé& =70e2 =94,3 9.7 4046 79.0 236.0 12162, 40C00.
12318, 47374, 184.2 38447 291.8 «01E216 =53.1 ~63.0 =71.1 -96.0 9.8 39,1 76.0 236.0 12497, 41000,
12605, 41357, 17547 367.0 279.8 e0l74€7  =5442 =656 =T2.1 =97.8 9.7 37.0 72.0 235.0 12802, 42000,
12905, 42339, 167.6 35040 2€843 0016749  =55.4 =b67.7 =731 -99.5 97 37.0 7240 237.0 13106, 43CCC.
13217, 431330, 153.8 333.7 257.2 «01605¢ 5646 =69.9 =7440 =101,3 96 36e5 71.0 264040 13411, 44000,
13%51%. 44330, 15263 31941 24645 «015388 =57.8 =72.0 ~75.0 =-103.0 SeE [2YY] 0.0 0.0 13714, 4500C.
13819, 43338, 145.1 303.0 235.5 e014702 -58.4 =-73.1 =75.5 =103.8 949 0.0 [y 0.0 14C21., 46000,
14123, 4h337. 139,3 268848 2247 ¢014028  =58e6 =735 =75.7 =-104.2 9.8 0.0 0.0 0.0 14326. 47000,
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TABLE 4.-Continued

H, P, RHO, T, D, RH, v, THETA, Z,
m ft mbj 16772 gm/m3 1o/t °c °f °c °F percent | m/sec knots deg m ft
MONTH 10 DAY 31 VYEaR 76 HOUR OF KELEASE 22302

577, 2222, 934.,5 1951.7 1127.4 «070381 14,7 58.% 3.2 37.7 4548 1.5 3.0 295.0 724, 23175,

55, 2837, 913.6 4908.1 41076 « 069145 13.4 5¢e1 2s6 36,7 47.9 1.5 3.0 312.0 914. 3¢00.
1143, 3816, 881.1 1840.2 107644 67197 1l.2 5¢+2 146 3445 5l.6 1.5 3.0 306.0 1219. 4CGC.
1463, 4809, 84%.4 1774.0 1046.8 «065350 Beb 47.¢ -9 3Ue3 5064 Zeb 540 2€2.0 1524, 5000.
1763, 5795, Bl8.6 1709.7 1018.6 « 063549 6.3 43.3 =542 2247 43.¢6 3.6 7.0 228.0 1829. €¢CQ0,
29565, 5773 738.6 1647.0 990.9 « 0618860 3.7 38.7 ~9.06 L4e7 37.0 el 8.0 203.0 2134, 7000,
2367, 7765, 75944 158640 6347 «060162 1.1 3440 =lbet 6.0 3043 €l 10.0 182.0 2438, 8¢oc.
2459, 3757. 731.1 1526.9 932.8 «056233 -2 31.6 -17.% -2 24.9 e 10.0 182.C 2743, 5C0C.
297, I746. 70347 146947 902.7 «05€354 =lsb 2941 =217 -T.0 19.5 5.7 11.0 166.0 3048+ 1000C.
3272, 13734, 6772 141444 87442 «054575 =3.3 26,1 =234b -1l0.4 19.1 7.2 14.0 22440 3353. 11c60¢C,
31572, 11718, 65146 1360.9 84646 « 052852 =540 23.C -25%.1 -13.2 18.9 Ge3 18.0 245.0 3658, 120C0.
3273, 12706, 62647 13uB.9 81¢.8 «051178 -6,8 19.8 =26.7 -16.0 18.8 10.8 210 253.0 39¢2. 120C0.
4173, 13492, 602.6 125846 793.6 245543 -F.6 1645 -28.3 =18,49 lée? 1249 2540 24640 4267+ 1400C,
4672, 146173, 5794 1210,1 76842 e 047657 ~10.4 13,2 -29.8 ~21.7 1846 “lbeb 28.0 232.C 4572. 15C0CC.
4773, 15659. 556+8 1.62.9 743.5 « 0466415 -12.2 10.4 =3le4 =-24.4¢ 1845 1645 32,0 22840 4877, 160CC.
5072, 16641, 53540 1117.4 719.4 + 044611 ~14,0 6.8 =33.0 =27.5 1843 18.5 36.0 227.C 5182+ 17000,
5372, 17624, 5139 1u73.3 695.9 « 043444 -1%.8 3et -34.7 -30.4 18.2 19,5 38.0 226.C 5486. 18C0C.
5671, 19605, 493.5 103J2.7 672.9 «042008 =1746 o3 =3642 =331 1842 21leb 42,0 219.0 5791, 16COC.
5971, 17589, 473.7 963.3 65042 844591 ~-19.2 =2eb -37.5 -35,¢ 18.2 2542 49.0 217.0 €09¢6. Z0COC.
5253, 7?9566, 454,7 949.7 62841 0439211 =20.9 =5.6 -38.9 -37.6 1844 29.8 58.0 220.C €401. 21G0C,.
A%h5. 21543, 436.3 911.2 606.7 «u37875 =225 =be5 =40.2 -40.4 18.4 3€.0 70.0 221.0 6706, 2200C.
68hk%, 22521. 4£18.°% 874.1 58249 « 036577 -24,2 =1l.¢ -41.6 ELTAY 18.6 3846 75.0 22140 7010s 23GCGe
7161, 23493, 40144 93843 56547 + 035315 =¢549 =14 .6 -4249 ~4543 1€.7 4G.1 78,0 225.0 7215. 2400C,
T45%, 24469, 384.8 803.7 547.9 V34204 ~2844 ~19.1 ~44.8 -4B47 15.2 40.6 79.0 232.0 7¢20, 25000,
7757, 254649, 36847 77040 5307 «033121 -31.0 =¢3.8 -4648 -5242 19.8 417 81.0 234.0 7925. 26C00.
3055, 25432, 35341 7375 513.9 0032082 -33,7 -2847 ~46.8 -55.6 20e5 4247 83,0 234,0 8230, 27C0C.
3355, 7?7411, 338.1 706.1 497.6 «0310Q64 =36.3 -33.3 -50.9 =594t 2140 4362 8440 23446 6534 ZECO0OQs
36%6, 29398, 323.5 675.6 461.0 «03u028 -38,7 ~37.7 -%645 -6ba.1 17.5 4442 B6.0 234.0 8839, 2900C.
3057, 22386, 309.4 645.2 464.7 « 029010 -41l,1 =42.0 =59.,1 ~74.3 1249 4%.3 88.0 231.0 9144. 32000C.
1258, 30374, 295.8 617.8 44844 2027993 ~43.2 ~-45,8 -63.2 -81.7 Ge% 4.8 89.0 225.0C 9449, 21CCC,
7559, 21362, 282.7 5904 431.7 +026950 4449 ~bbeb =-64ed =644l Ye & 4643 90,0 221,0 9754, 220CC.
3853, 372347, 270.1 56441 41545 025939 =46,45 =51.7 ~65.8 -8645 96 4548 89.0 221.0 10(58. 33000.
17159, 33329, 258y 538.8 399.8 + 024959 -48,2 -54.8 -6742 -88.9 9.6 4448 87.0 221+C 10363. 2400C.
13453, 34315. 24643 51444 3b63.7 «U23954 -49.4 -56.9 -68e2 -90.7 9.7 4242 82.0 221.U 10¢68. 250CC,
10758, 35294. 235,.1 491.0 36604 «C22874 -49,5 ~57.1 -6842 -90.6 9.7 39.6 77.0 2210 10973, 2600C.
11051, 6257, 22445 46de9 35040 «021850 ~4946 =5743 “6843 -90.6 Se7 37.0 72.0 223,0 11278, 37CCC.
11346, 17225. 21%4.3 447 .6 334,.2 020863 -49,7 =575 -68e4 -91.1 9.7 34.5 67.0 226.0 11582, 38000,
11641, M188. 20446 42763 319,2 « 019927 -49,8 =57.6 =684 4 -91.2 9.7 32.9 64,0 227.0 11887. 39¢ul.
11935, 39156, 19543 407.9 30543 « 0190359 =502 =584 -68.8 -91l.b 9.7 31.9 6240 228.,0 12192. 4CCCC,
1222}, 49127, 18644 389.3 29243 « 018248 -50,.8 -59.4 -69.3 -92.8 .8 3¢40 700 209.0 12497, 4100C,
12527, 41094, 17749 371.6 2790 e 0174067 =5145 -60.7 -65.9 -93.8 9.7 4C.1 78.0 188.C 12802. 4200¢.
12822, 42067, 159.8 354.6 267.8 «016718 =32.,2 -62.0 =-7u.5 -G4,8 9.7 42,7 83.0 179.,C 131C¢. 420CC.
131120, 43046, 162.0 33843 25643 s GLELOO =22.9 =632 =71.0 -95.8 Se7 43,7 85.0 177.¢ 13411. 4400C,
13421, 44v32. 154.5 32247 24543 «015314 ~53,6 =645 =71t =968 947 44,8 87.0 175.0 13716. 4500C.
13719. 4%011. 167.4 307.9 234.7 « 014652 -54,3 -65.7 =72e1 =-97e5 968 LLTY4 €640 1724C 14021, 46000,
14023, 4h008. 14945 29344 22445 «014015 =55,0 -67.0 =727 -98.8 9.8 43,7 85.0 172.C 14326, 47CCC.
143%4. 46994, 134.0 279.9 21l4.8 « 013410 -25.7 -68,3 =-73.2 -99,8 9.8 3%8.5 E9eu 189,C 14630, 4BCUC.
14624, 47979, 127.8 26he9 20544 .012823 ~56,43 -69.3 =73.8 -100.8 9.8 27.8 5449 2Ct.0 14925, 46(CC.
14929, 47984, 121.8 254.4 196.4 e L2261 =570 =70e6 =The4 =101.8 et 247 48,0 212.0 15240, ECCCC,
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TABLE 4.—Concluded

H, P, RHO, T, D, RH, v, THETA, z,
m ft mb ]b/ft2 gm/m3 l 1b/ft3 °c l °F °¢ °F percent | m/sec r knots deg m ft
MLaTH 11 OawY 1 YEAx 78 HJUUR OF RELEASE 119007

673, 2207, 935,0 1952.8 1174.6 +073328 3.5 38.3 el 32.2 78¢5 2e1 LIY/] 265,C 124, 237%.
LLT. 2840, 913.5 1997.9 113%5.6 «07¢893 642 43,2 208 37.0 78e¢ 1.0 20U 26740 914, 3Co0.
1171, 36461, 68043 1538.5 109245 +06t2C3 ba7 LLPY Jeu 7.4 773 0.0 0.0 286.,0 1219, 400C.
1475, 4838, 848.2 1771.5 1060.4 « 066199 47 40.5 1.0 33.0 7649 5 1.4 244,0 1524, 5000.
178% 5840, 81649 1706601 1031e5 «064394 cod 35.6 -e3 3le4 84.t 1.5 3.0 219.0 1829, €000,
2085, 5840, 78646 1642.8 1003.1 « 062621 ~eb 3049 ~1e8 2847 91.4 LTS 8.0 213,0 2134, 70¢¢C,
?3a1. 7845, 757.1 1581.2 Yebe4 «C6C33¢ —at 3163 =1248 Fel 3847 Te? 15.0 224,0 2438, 8C00,.
267, 3639, 7288 15221 93444 +05€6333 =145 2943 -17.8 «0 27.7 11.8 23.0 232.0 2743, 9cCe.
29945, 7831, TOled 1464.9 FuS.Y « 056497 -3.3 26,1 =17.5 oh 32,3 13.4 2640 237.0 3048. 10000,
3209, 13825, 6748 140963 877.1 + 0547586 =52 2246 ~1Be4 ~1.2 3446 1%.4 30.0 238.0 3353. 11C00.
1693. 11820, 643,0 1355.5 849.9 +053058 -7e2 19.0 -10,4 ~3,0 3740 18.0 35.0 239,0 3¢%8, 12¢€0C.
2905, 12810. 624.1 13¢3,.5 81Be4 sU5109. “1e5 1845 =2242 ~Tev 2948 21le1l 41.0 235,0 3962, 1300C.
4206, 11792, 60042 1253.5 790.1 + 046324 -845 1647 =24.7 =125 25.7 22.6 44.0 229,.0 4267. 14000,
4%0%. 14790, £7649 120449 767.8 « 047932 -11.4 115 =25.5 -13.6 30,1 23,1 45.0 223,0 4572, 1500C,
48d5. 15765, 55444 1157.9 74549 « 046562 ~14.2 6ot ~26e5 -15.8 34,3 2246 4440 222.0 4877. 1600C.
5109« 14761, 532+4 11il.9 72446 0045235 -17.1 1e2 ~27.9 -18.2 3846 221 43,0 2264C 5182, 17CCQ.
3611. V7752, 5112 106747 70347 ev43931 =201 ~4e2 -2944 -20.9 43,3 21.1 41.0 234.0 56486, 1800C.
5716 18752, 490.5 102444 661.7 « 042557 -22.5 =845 -31.5 -2het 44.0 E3.7 4640 241,0 5791. 1900C,
50%0. 19751, 470.5 98247 65846 eL41115 -2442 =11.6 =3440 =29.2 4040 273 53,0 243,0 6096s 26000,
5324, 20749, 451.2 942.4 636sL «039710 -2640 =14.8 =36.6 ~-33.9 360 28.8 6,0 241.C €401. 210CC.
A62Be 21744, 432.6 903.,5 614.2 «038343 =-27.7 -17.9 =-39.,3 -38.7 3243 268 58,4v 264G, 0 €706, 220CQ,
5931 22740, LT Y.} 86549 59340 «037C20 -2Ge5 =-21.1 -42,1 -43.8 2Ee5 2G.8 5840 239,0 7010, 23000,
7235« 23737, 397.2 82946 573.1 35777 -31.6 2449 -45,0 -49.0 2546 2943 570 239,C 7315, 24600,
7539, 26733, 3804 79445 5575 «034804 ~35.¢3 =31.5 -47.6 =53.¢ 2747 2648 5840 241.0 7¢20. 25000,
7846, 25741, 364.0 76062 54241 «033842 -39.1 =38e4 ~%0e3 =585 29.8 3l.4 61.0 244,0 7925, 26CCC.
3185, 26754, 343,.1 727.0 5¢340 «C3265u -41.2 -42.2 =533 -bh,0 2601 3244 €3,0 248,40 €230, 27C00.
34434 27765, 33248 69541 50349 «031457 -42.9 =43,2 =-56.6 ~-69.9 2140 34.0 6640 251.0 8534, 2B000.
2770, 23772, 318,.1 66404 48544 eU34 303 -4447 =4845 ~60.4 ~7646 16.0 3540 68,0 255,.0 €839, 29000C.
2077 27781, 303,.,9 634,7 4675 «0291835 ~4bet «51.9 -64.8 ~B4, ¢ 11.1 3t.0 70.0 2¢C,.0 9144, 30000,
2215, 31792, 299.2 60641 44944 «C2ELES =4840 =5444 ~6Teu ~EBe? 9.6 3445 670 240,0 G449. 2100C.
V6H31e  3ILTY5, 277.1 57847 43146 « 026944 -4943 -56.7 =686l -90.6 9e 6 3249 €4.0 221.0 9754, 22C€0C.
1997, 27137, 264.% 55204 4lbeb « 025870 =5046 -59,1 -69.2 -92.5 9eb 3440 66U 217.0 10€56. 33Q00.
19299, 33788, 25245 5274 397.9 « 024844 -52ev =8leb =-70.2 =-94.4 P67 3545 €9.,0 212.0 10363. 340G0.
12692, 347382, 240.9 Sulel 379.8 +023710 =-52,1 ~-61,8 ~70.3 =-96.¢ 97 36,1 76.0 20¢,0 10668, 3500C,
13993, 35771, 229,48 47949 36249 e 02259y ~51le8 =b6le2 -70.1 =94 ,2 Se7 Ce0 0.0 C.0 10073, 2£CGCC,
1M20% 36745, 219.3 45840 34541 «021544 -5l.6 =609 -69.9 -93,9 9.7 040 0.0 Ce0 11275. 1370(C.
11494, 37716, 209.3 437,1 32849 « 020533 -51le4 =tueb 694 R -93,.¢ 9.7 00 UeQ 0.0 11582, 23BCCO.
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Figure 1. Transition cone and instrumentation.
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Figure 2. Pitot pressure probe. Dimensions are in centimeters (inches).
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Figure 3. Probe for measurement of fluctuating free-stream impact pressure.
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Figure 4. Microphone installations.
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Pressure Instrumentation 0.360 0
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) orifice locations 0.404 90
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x/L ¢, deg 0.404 270
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0.382 0 0.584 0
0.404 90, 270* 0.629 0
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Figure 5. Facsimile cone and instrumentation.
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Figure 6. Fixed flow-sensing probe.
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Figure 7. Fixed flow-sensing probe position error
"determined by in-flight calibration.
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Figure 9. Transition cone being heated at end of runway before flight.
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Figure 10. History of cone free-stream conditions during a typical pitot probe
traverse.
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0 0.75 53 (1100)
A 1.0 38 (800)
o 1.5 26 (550)
o 2.5 14 (300)
P 3.5 12 (250)
& 4.5 10 (200) Ui,
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10 x 106 6
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with 10° transition cone

Figure 11. Transition cone flight test matrix.
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Figure 12. Typical pitot probe pressures as a function of probe location.
At onset of transmon (X ) M_=1. 44 H=13,074m (42,894 ft),
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p

p

Ipt

> =]

=9.45X 10 per m (2.88X 10 per ft), a = -0.30°, and B = 0.12°;
at end of transition (XT) M_=1. 44 H=13,071 m (42,884 ft),
=9.42X 10 per m (2.87 X 10 per ft), a = -0.28°, and B = 0.13°.

.14

.10

.62
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3

4 5 6 1 8
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(a) Pitot probe pressures.

13. Data history during moderate turbulence.
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(b) Cone free-stream conditions.

Figure 13. Concluded.
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MOO
A 1.9
a 1.8
¢ 1.6
v 1.5
D 1.4
a 1.3
o 1.2
v 1.1
(N 0.93
1.6 — o 0.86
S 0.75
° 0.66
14— X ) 0.5
\\ Open symbols denote flight data
\ Closed symbols denote transient
1.2 — N AEDC wind tunnel data (M =1.2)
Re./R . Flat plate theoretical
T eTo 1.0 transition onset variation
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8 (ref. 17)
/— Curve fit through data,
6 — - -1
ReT/ReTO (TWlTaw)
P N | L]
.88 .92 .96 1.00 1.04 1.08 1.12
TwlTaw

Figure 14. Variation in flight-determined transition Reynolds number
with wall temperature and comparison with theoretical and wind
tunnel results.
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A 1.0 38 (800)
u] 1.5 26 (550)
o 2.5 14 (300)
4 3.5 12 (250)
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2 I I I I |
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Figure 15. Transition Reynolds number as a
function of Mach number.

100



Aircraft ~ Nominal g_,
trim angle,
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0 0.75 53 (1100)
a 1.0 38 (800)
a 1.5 26 (550)
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1.0 —
*5 percent deviation
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.8 —
Ret
_0 7
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0
61—
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4 | | | |
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Figure 16. Ratio of onset of transition Reynolds number to end of transition
Reynolds number as a function of Mach number.
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Figure 18. Microphone power spectral density distribution.
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Figure 18. Concluded.
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Figure 19. Effect of Reynolds number on power spectral density distribution.
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Figure 19. Concluded.
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Figure 20. Variation of laminar or transitional
spectral peak with Me'
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Figure 20. Continued.
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Figure 20. Concluded.
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Figure 21. Variation of nondimensional frequency with Rex.
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Figure 22. Fluctuating free-stream impact pressure as a function of Mach
number at boundary layer edge.
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(b) Normalized with q_, .

Figure 22. Concluded.
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trim angle, 9 9
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A o 0.75 53 (1100)
A 1.0 38 (800)
a 1.5 26 (550)
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(a) Normalized with p__.

Figure 23. Fluctuating static pressure as a function of Mach number
at boundary layer edge.
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Figure 23. Concluded.
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(b) Free-stream total disturbance measurements.
Figure 24. Concluded.
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Figure 25. Fixed flow-sensing probe calibrations for sensitivity to flow angle.
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Figure 26. Fixed flow-sensing probe data on misalinement angle in
sideslip plane.
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o AEDC 4-Foot Transonic Wind Tunnel
o NASA Ames 11- by 11-Foot Transonic Wind Tunnel
and 9- by 7-Foot Supersonic Wind Tunnel
A NASA Langley 4- by 4-Foot Supersonic Pressure Tunnel
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Figure 27. Fixed flow-sensing probe data for flow field affected by cone.
Cone a = 0°,
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Figure 28. Comparison of angle of attack using the accelerometer method and
wind tunnel calibration. Aa = aircraft angle of attack - aircraft trim angle.
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Figure 29. In-flight calibration of angle of sideslip.
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(a) Aircraft trim angle of attack = 3.5°. All data are for 10/31/78.

Figure 30. Comparison of in-flight temperatures with radiosonde data.
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(b) Aircraft trim angle of attack = 1°.

Figure 30. Concluded.
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Figure 31. Heat transfer rate as a function of Tw/Taw at selected locations on

172 1/3.
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Figure 32. Comparison of in-flight pressure distribution on facsimile
cone with theory.
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Figure 32. Continued.
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Figure 32. Continued.
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Figure 32. Continued.
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Figure 32. Concluded.
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Figure 33. Comparison of cone pressure distribution from flight,
wind tunnel, and theory. M_ = 0.6; zero incidence angle.
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(a) Mach number at boundary layer edge.

Figure 34. Influence of aircraft forward flow field on cone at
zero incidence. Theory and flight data are for x/L = 0.67.
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Figure 34. Continued.
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Figure 34. Concluded.
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Figure 35. Location of transition onset as a function of total incidence
angle, I", and meridian angle, ¢, from reference 26.
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Figure 36. Movement of data on cone windward-leeward transition with
changing angle of attack. Wind tunnel data.
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Figure 36. Concluded.
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(b) M_ =0.80and M = 0.90.

Figure 37. Location of end of transition as a function of total incidence angle,
I', and meridian angle, ¢, from present wind tunnel tests (table 3).
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(d) M_=1.30and M__ = 1.50.

Figure 37. Continued.
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Figure 37. Concluded.
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