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INTRODUCTION

Tn 1956, a programme was initiated at the Canadian Armament
esearch and Development Establishment (CARDE) to carry out research
and development on solid propellants. This programme anticipated the
need for a rocket to dynamically test the propellant. The 17.2-inch-
diameter, 1l6-foot-~long Raven Engine from the U.K. Skylark Rocket was
selected for the following reasons:-

a) It provided a useful size for testing propellant grains
exposed to triaxial strains.

b) It had performance capabilities to meet high-altitude research
requirements, that is, to 1ift a 1L0-pound payload to an altitude of 100
miles.

The Bristol Aeroplane Company, U.K., modified the Raven engine's
forward and rear-end attachments to suit CARDE's special requirements.
They also manufactured the engine casing and the fin assembly, whereas
the nose cone was made by Bristol Aero-Industries Limited, Winnipeg.
CARDE retained the design, development and manufacture of the nozzle and
rropellant for the rocket engine., In the initial phase of the propellant
development programme, the engines were statically tested to obtain
internal ballistics and propellant data. This initial work (1, 2, 3) was
completed prior to the dynamic testing of the vehicles. In September
1959 four vehicles, BB I - (01 to O), were flight-tested at the Fort
Churchill U.S., Rocket Range Facilities (USRRF) with the engines condi-
tioned at 659F and 95°F, Following these tests, further development
testing was carried out at CARDE at the lower temperature range (minimum
-20°F), In May 1960 three vehicles, BB I - (05 to 07), were flight-
tested at temperatures ranging from =13°F to +1LCF.

This report describes the flight test objectives, the instru-
mentation, the characteristics of the Black Brant rocket vehicle and the
range facilities. The flight test results are presented and compared with
the predicted data where possible.

FLIGHT TEST OBJECTIVES

General

The object of this test series was to obtain experimental data
of vehicle dynamics, aerodynamic heating and ens¢ine performance with the
oropellant initially conditioned at a certain temperature. Trajectory

information was also required for correlation with the predicted performance.

The body dynamics (which are a result of the interactisns »f the
wind dvnamic pressure profile, the engine thrust, the structural misalirn-
ments, the stability margin and the inertia) are complex and beyond the
scope of this report. This subject is, however, under continual study and
flight information is gathered for later analysis. The most immediate use
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for the test results is to derive representative figures for transient
and cyclic accelerations along with the experimental results of aero-
dynamic heating. The flight measurements were biased towards these
objectives. The range and type of instruments used in this test series
for each vehicle are given in Appendix "B",

The engine performance objectives were to determine the pro-
pellant operation over a temperature range of =13°F to +100°F and to
compare the performance results with previous static firings,

ROCKET VEHICLE

General

The Black Brant I rocket vehicle uses the CARDE 15KS25000 solid
propellant engine for its propulsion unit. It is aerodynamically stabi-
lized by three large, fixed fins and is uncontrolled in flight. The basic
vehicle is 17.2 inches in diameter, approximately 25 feet long and has a
fin semi-span of 39 inches. The launch weight of the vehicles fired in
this test series varies from 2670 to 2820 pounds; the complete launch
details are given in Appendix "A", Figures 1 and 2 are, respectively, a
photograph of the vehicle and an outline of the configuration,

The Black Brant I rocket vehicle is designed to carry 125 to
250 pounds of instrumentation for engine and vehicle testing., It is
estimated that with a 140-pound payload the vehicle can attain close to
100 miles in altitude in a nearly vertical firing. Alternatively, the
vehicle will 1lift a 230-pound payload to an altitude of 60 miles.

The check-out data for each vehicle in terms of the measurement
of the aerodynamic surfaces, the weights and the moments of inertia in
both the empty and loaded conditions are given in Appendices "A" and "C",

Nose Cone

The nose section, which provides space for the instrumentation,
is made up of two major parts: a 60-inch long cone (8° semi-angle) and
a 20-inch long cylindrical bay. The total internal volume available for
payload is 5 cubic feet, of which 2.l cubic feet is in the conical section
and 2,6 cubic feet in the cylindrical bay. The main instrumentation
package is cantilevered at Station 73.0. A secondary mount is provided
in the cone at Station 31.0. Mounting surfaces for the telemetry and radar
beacon antennas are catered for on the cylindrical section. To provide
easy access to the whole of the instrument package, the entire nose cone
ahead of the joint can be removed by disconnecting the clamping ring
(Station 66). The assembled nose section is shown in Figures 3A and 3B.

Rocket Engine

The solid propellant rocket engine, identified as the 15KS25000
propulsion unit; is the main CARDE-developed item in the vehicle. Figure
LA is a photograph of the engine casing and Figure LB, an engine layout.
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The complete reporting on this propulsion unit is covered by References

1, 2 and 3 and general engine data are given in Table II of Appendix "A",
The complete rocket engine, which consists of a filled engine, an igniter
and a nozzle, weighs approximately 2250 pounds. The engine is 17.2 inches
in diameter and the overall length, including the nozzle, is approximately
17.0 feet. The engine casing is manufactured by the inert arc welding of
#12 (.10h-inch) type 1130 steel sheets to the forged end enclosures,

Igniter Assembly

The igniter assembly consists of the main igniter charge, a
flame train and an electrically initiated McCormick Selph M-L5 squib.
The electrical initiator has a resistance of 1 ohm and requires a minimum
firing current of 1.5 amps for satisfactory operation. Figure S5A is a
photograph of the igniter assembly.

Nozzle

The nozzle was manufactured from }340 steel and AGX graphite. The
graphite is used for the upstream portion of the throat to withstand the
high heat flux. The complete inner surface expaesed to the gas stream is
coated with aluminum oxide (Rokide) to resist gas erosion. Figure 5B is a
photograph of the nozzle and Figure 5C is a cross-sectional outline.

Fin Assembly

The fin assembly (Figures 6A and 6B) is fastened to the engine
casing by means of longitudinal bolts. The three fins are bolted in slots
onto the fin support structure which is a magnesium casting (DTD 683)
stiffened to cater for the local loading of the fin root. The basic fin
consists of steel skins, wooden spars and ribs, and an aluminum root attach-
ment., The skins are overcoated with an asbestos phenolic plastic (durestos) ‘
and the leading edge is covered with a stainless steel cuff to protect it
against aerodynamic heating. The planform area of each fin is 5.0 square |
feet; the root and the tip chords are L6.2 and L.70 inches long respectively.

ATRBORNE INSTRUMENTATION

The airborne instrumentation for the first four Black Brant I
firings (i) was selected on the basis that a simple system was required
which would be consistent with acceptable response. This subsequently
required that potentiometer-type transducers be used and that temperature
be measured by means of thermistors to avoid the need of amplifiers asso-
ciated with thermocouples. The allocation of telemetry channels, and the
range, type and function of the instruments for each round are given in
Appendix "B",

The basic telemetry is a 30-by-30 PDM-FM system consisting of
an Ascop DC-ML commutator and a TK-MLi transmitter operating at a frequency
of 226.5 megacycles with a radiative power output of 3 to L watts. With
a total sampling rate of 900 per second from a 30 rps commutator, the
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outputs were transmitted through the antennas (Figures 3A and 3B) located
on the cylindrical section just ahead of the motor. A photograph (Figure 7)
illustrates the two different types of telemetry antennas used in this

test series. Figure 8 is a photograph of an instrumented package.

RANGE

General

The overall range is under the control of the U.S. Rocket Range
Facility at Fort Churchill which provides space, power and support tc the
CARDE firings. In this series of firings, CARDE supplied its own launcher,
telemetry ground station; launch crew and firing officer and used the
range facilities for safety contrecl.

Ground Equipment

The range instrumentation used in this test series consisted of
a) a CARDE telemetry ground station which gave "quick-look" data and
recorded the complete flight test results on a magnetic tape; b) an MPQ 12
radar for tracking the beacon signal; ¢) an MPQ 18 radar unit for skin-
tracking; and d) theodolite-tracked pibals for recording lower wind mea-
surements (upper air and wind data were recorded by rawinsonde and supplied
by the DOT at Fort Churchill), The meteorological data for the seven
test firings are tabulated in Appendix "D",

Launcher

The CARDE Black Brant launcher is an underslung, zero-tip-off
type which was erected at the Fort Churchill Rocket Range Facilities near

the IGY Aerobee launcher., It is fixed in azimuth at 093¢ and its elevation
angle may be adjusted from 70° to 85°, The boom carries one forward and

two rear guide rails; 15 feet in length. The launcher in the horizontal
and the elevated positions is shown in Figures 9 to 11. An end view of
the launcher rail arrangément is shown in Figure 12.

PREFLIGHT CALCULATIONS AND DATA

General

The predicted performances for the Black Brant I vehicles were
calculated using a thrust-time curve derived from sea-level static test
at the appropriate temperature of the engine. The thrust-augmentation,
caused by the reduction in the ambient pressure during the rocket flight,
was added to the thrust to correct for the pressure flight history of the
rocket. Pressure-time and thrust-time curves measured from the static
testing of the Black Brant I engines are presented in Figures 13A and 1A,

The drag coefficient values used in the preflight performance
calculations of these vehicles are shown in Figures 15A to 15D, The loss
in energy due to drag was estimated to be 16 to 18 per cent of the engine's
total energy.
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The vehicles were fired for three different conditions of static
stability at burnout; namely, maximum telemetry condition (1.1 calibres
(body diameter)), minimum telemetry condition (.75 calibre), and maximum
telemetry condition plus a 10-inch forward shift of the centre of gravity
at burnout (1.6 calibres).

The calculated performance data were used to determine the
aerodynamic heating of the skin temperature. The theoretical analysis
was based upon the "intermediate enthalpy" method derived in References S
and 6. The flat-plate, turbulent-boundary-layer theory, corrected for
conical bodies, was used in the aerodynamic heating calculations of the
cone's skin temperatures.

The complete analysis of the vehicle dynamics is a complex pro-
blem and is beyond the scope of this Technical Memorandum, Nevertheless,
the basic equations which are necessary for interpretation of the trial
results are presented. The problem is further complicated during the
engine's burning phase by the lack of knowledge of the mass, the inertia
and the alignment of the centres of mass and thrust.

Drag

The calculated drag coefficients for the Black Brant I confi-
gurations are presented in Figures 15A to 15D. The total values of the
zero lift-drag coefficient versus Mach number (thrusting and coasting)
(5, 10) are shown in Figures 15A and 15B. Figure 15C presents a break-
down of drag coefficients used in the performance calculations. The
effect of the flight environment on the drag coefficient of the skin
friction is shown in Figure 15D. Calculated drag values versus time for
the planned flights are given in Figures 16A to 16E and the effects of
the launch, weight and angle on drag are shown in Figure 16F.

Performance

The estimated flight performance of the vehicles was calculated
by solving the equation of motion of a rocket including air resistance
during the powered flight., A sea-level, altitude-corrected, thrust-time
curve was used with the appropriate engine temperature condition in con-
junction with the following equations.

The basic equation is:-

= T -+ P - - D
a SL * (2116.8 - P3) Ae - gSin 9, g's (1)
My
where a = acceleration; g's
Tgr, = sea level thrust, 1lb.

Ae = nozzle exit area, £t2.
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Pi = instantaneous ambient pressure during flight, 1b/ft2.
D = drag, 1b,

M
9 = position angle,

L]

instantaneous mass of rocket during flight, slug.

The (2116.8 - Pj) Ag term in equation (1) is called the
"thrust-augmentation” and is used to correct for the decrease in ambient
pressure during the nowered flight »f the rocket.

The drag D which is a function of flight speed V, the air den-
sity, the cross-sectional area Ap and the drag coefficient Cp is given
by the following equation:-

D = } ¢V cp Ap, b, (2)

The instantaneous mass Mj of the rocket during flight at any

time is given by:- .

Mg = M- 1 I Tgy, dt, 1b, (3)

where M, = dinitial mass of the rocket, slugs.
Isp = specific impulse, lb-sec/1b,
Tgy, = sea-level thrust; 1b.
t = time; sec.

(Further analysis has indicated that equation (3) gives opti-
mistic results and that more accurate estimates can be obtained by using
the vacuum, thrust and specific impulse.)

Using the above equations, the effects of launch, weight and
angle on the peak altitude and the burnout velocity for the Black Brant I
vehicles are shown in Figures 17 and 18. The calculated performance data
of velocity and Mach number are presented in Figures 26A to 3LE.

Stability

The stability calculations for the vehicles were derived using
from References 7 and 8 the values of the zero lift-curve slope and the
centre of pressure for the nose cone and the afterbody. Figure 194 pre-
sents the calculated variation of the centre of pressure and the product
of the zero lift-curve slope and area versus Mach number for the nose cone
and the afterbody combination. The values of the zero lift-curve slope
for the fins were computed by using );/B above Mach 7». 2, along with the
appropriate interference factors given in Reference 5. Figure 19B pre-
sents the variation of the centre of pressure and the zero lift-curve




UNCLASSIFIED
7

slope with Mach number for the fins., The values of the zero lift-curve
slope for the antennas used on BB I - (Ol to O4) were taken from Reference 5
and the centre of pressure was assumed constant at the centre of area
(Figure 19C). In the stability calculation of BB I - (05 to 07) the
1ift force from the telemetry antennas was assumed to be negligible. The
variation of the centre of gravity and the combined centre of pressure
versus Mach number for the vehicles are given in Figure 20, Calculated
variations of the centre of gravity with time for BB I - (01 to 07) are
presented in Figures 21A to 21E and the variations of the centre of gra-
vity and the combined centre of pressure with Mach number are shown in
Figures 22A and 22B, The values of the static stability margin versus
Mach number for these test vehicles are given in Figures 23A to 23E.

Aerodynamic Heating

The Black Brant I performance capabilities, approximately
M equal to 6.5, subjects it to severe aerodynamic heating conditions.
This prompted an aerodynamic heating analysis of the vehicle. The
calculated skin temperatures were based upon the method given in References
5 and 6, which features the "intermediate enthalpy".

The temperatures were calculated under two main assumptions:
namely,

a) The flat-plate, turbulent-boundary-layer theory, for the
cylindrical section. This theory was corrected for the conical body when
applied to the cone.

b) Thin-skin, heat-transfer conditions, that is, no thermal
gradient across the skin.

The heat-transfer coefficients, calculated from a Reynolds
number evaluated at the intermediate enthalpy condition, were used in
conjunction with the flight history of the rocket (Figure 31E) to compute
the skin temperatures. For a skin thin enough for the thermal gradient
to> be zero, neglecting the internal cooling and the radiation, the basic
equation is given by:-

Gg%*_a{ = h (ip - iy) (L)
where Tw = wall temperature °K.
t = time, sec.
G = the heat capacity of the skin (pg Ts cs)

ps = the skin density
cg = the skin specific heat

Ts = the skin thickness
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i, = recovery enthalpy
iy = wall enthalpy
h = heat transfer

Vehicle Dynamics

Assuming linear aerodynamics and a non-rotating rocket, the
accelerations acting on the centre of gravity because of the instantanecus
angle of attack on the vehicle can be written in the pitch coordinates
as follows:-

:?:cg = Soyax aAp , g's (5)
My

- Sovke g Ag w , rads/sec?. (6)
L
P

From equations (5) and (6), the undamped pitching frequency
can be expressed as:-
a0 l.
w = 1 .

) o )

Using equations (5) and (6), the instantaneous lateral accele-
ration along the rocket can be expressed as:-

Ix = Ecg + Ox, ft/sec?, (8)

where x = the distance from the centre of gravity to any station
along the vehicle, ft.

Equation (8) can be rewritten in terms of the instrument station
as follows:-

Igy = Z ins + 5 (x1), ft/sec?. (9)

where X1 = the distance from the instrument station to any station
along the vehicle, ft.

Plots of the pitch inertia versus time and the weathercocking
frequency versus Mach number for BB I - (01 to 07) are given in Figures
2LA to 2LE and 25A to 25E respectively. The distribution of the lateral
accelerations for various time intervals (5, 10, 15 seconds and burnout)
and a unit g lateral acceleration at the centre of gravity are given in
Figure 25F,

Constant aerodynamic or thrust misalignment errors will be shown
on the records by means of a lateral acceleration displaced from the zero.

Transient thrust misalignments and wind shears will be shown by
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the deviation of the pitch rate from a damped or zero oscillation. The
maximun slope of the pitch rate can be related to either thrust misalign-
ment or wind shear.

FLIGHT TESTS

teneral

Black Brant I - (01 to 07) rocket vehicles were flight-tested
at the Fort Churchill Rocket Range Facilities from September 1959 to
May 1960.

The detailed firing data, the flight objectives and the test
results of each rocket vehicle are described in the following sections.
A summary of the Black Brant I rocket firings is presented in Table I.

TABLE I

CARDE BLACK BRANT I FIRINGS

Launch Engine
Code Launch Angle Temp. @Payload Altitude
Date Degrees i 1b miles
BB I - 0L 5/9/59 70 69 222 62
BB I- 02 5/9/59 70 65 230 57
BB I - 03 8/9/59 70 95 112 82
BB I - OL 10/9/55 70 95 107 80
BB I - 05 18/5/60 80 5 106 60
BB I - 06 2ly/5/60 81 1 140 100
BB I - 07 28/5/60 80 <13 130 103

R Payload values were based upon a BB I nominal launch weight (less
pavload) of 2577 pounds.

BIACK BRANT I -~ (01 and 02)

General

BB I - (01 and 02) were the first two of a series of Black
Brant I vehicles to be tested. These vehicles were launched at an ele-
vation angle of 70° at 09.27 and 16.2L cst on 5 September 1959. The
engines were conditioned to a temperature of 73°F before launch and the
vehicles were ballasted for a 1l.6-calibre static stability margin at
burnout.
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Flight Objectives

The flight objectives for BB I = (01 and 02) were as follows:-

a) To obtain propellant ballistic data by means of telemetered
information when the engine was dynamically fired at temperatures between
60°F and 70°F,

b) To obtain trajectory and dispersion data.

\ .
¢; To measure the temperatures of the nose cone and the engine

liead end during the flight.
d) To measure the longitudinal and the lateral accelerations.

Flight Kesults

Radar skin-tracked BB I - 01 for the first 53 seconds of flight
time. A peak altitude of 32),,000 feet at X+153 seconds and an impact
range of 715,500 feet at X+283 seconds were extrapolated from the radar
data, A plot of this trajectory (11) is shown in Figure 32A. No velocity
was recorded for the BB I - 01 flight.

Radar skin-tracked BB I - 02 during its entire flight. A peak
altitude of 297,000 feet at X+162 seconds was recorded with an impact
range of 726,000 feet at X+295 seconds. A plot of the trajectory (11)
is shown in Figure 338. The comparison of calculated and reduced tra-
jectory data for BB I - (01 and 02) is shown in Figure 3LA.

Telemetry data were received throughout the entire BB I - 01
flight but were lost 52 seconds after launch for the BB I - 02 flight. The
measured temperatures of the skin and engine head end versus time (11)
are shown in Figures 35A and 35B. Figures 36A and 36B present the tele-
metry records »f the engine pressure; the X, Y and Z accelerations; the
skin temperatures on both the cone (Station 1i0) and the cylindrical section
(Station 68). Tabnlated, reduced data on the accelerations and the skin
temperatures for both firings (11) are presented in Appendix "B"., The
maximum longitudinal accelerations were recorded as 13.5 g's at X+13,0
seconds and 15 g's at X+14.5 seconds for BB I - (01 and 02) respectively.
The maximum lateral accelerations recorded in BB I - (01 and 02) were
.68 g and .18 g respectively.

BLACK BRANT I - (03 and 2L)

General

BB I - (03 and OL) were launched at an angle of 70 quadrant
elevation on 8 September 1959 at 09.1h cst and 10 September at 15.L5 cst
respectively. The engines for these rounds were conditioned to a tem-

nerature of 95°F before launch and the vehicles were ballasted for the
nlnlnum)telemetrv condition (,75-calibre static stability margin at
burnout
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Flight Objectives

The flight objectives for BB I - (03 and Ol) were as follows:-

a) To obtain propellant ballistic data when the engine was
dynamically fired at a temperature range of 90°F to 100°F,

b) To obtain trajectory and dispersion data,

¢) To measure the temperatures of the skin and the engine head
end, .
A) To measure the longitudinal and lateral accelerations.

Flight Results

Radar tracking on BB I - (03 and O4) was lost a few seconds
after launch; consequently, no trajectory plot or velocity record was
obtained for either flight.

The telemetry signal on BB I - 03 flight failed at X+15 seconds.
Telemetry data were obtained for the entire flight of BB I - 0O4. Figures
C .and 36D present the telemetry recordings of the engine pressure, the

2 ¥ and 7 accelerations, and the skin temperatures on both the cone
(Station 40) and the rokide patch on the cylindrical section (Station 66).

Tabulated, reduced data on the accelerations and the skin temperatures

for these vehicles (11) are presented in Appendix "B", The maximum
longitudinal accelerations were recorded as 16.7 g's at X+13 seconds and
16.6 g's at X+12,5 seconds respectively. The maximm lateral accelerations
recorded in BB I - (03 and OL) were 1.20 g's and .88 g respectively.

Flots of the measured temperatures of the skin and engine head end versus
time (11) are shown in Figures 35C and 35D,

BIACK BRANT I - (05 and 06)

General

BB I - 05 was launched at an elevation angle of 80° on 18 May
1960 at 15.L40 cst. The vehicle was ballasted for minimum telemetry con-
dition (.75 calibre at burnout) and the engine was conditioned to a
temperature of +5°F,

BB I - 06 was launched at an elevation angle of 81° on 2l May
1960 at 11.4); est. The vehicle was ballasted for the maximum telemetry
condition (1.1 calibre at burnout) and the engine was conditioned to a
temperature of +1L°F,

Flight Objectives

The flight objectives for these two vehicles were as follows:-

a) To obtain propellant ballistic data when the engine was
dynamically fired at the lower temperature range.
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b) o obtain trajectory and dispersion data,
¢) To determine the temperature of the engine's inner surface.

d) To determire the value of thrust misalignment of the rocket
engine and its variation in direction.

e) To determine the launcher effect on the initial vehicle
motion and the interaction of the thrust misalignment with the aero-
dvnamics for the first 5 seconds of flight.

f) To measure the temperatures of the nose cone and the engine
head end,

g) To measure the longitudinal and the lateral accelerationc,

Flight Results - BE I - 05

No trajectory data were recorded for BB I - 05 flight because
the radar beacon failed prior to its installation and the radar was
ineffective in skin-tracking the vehicle, A peak altitude of 320,000
feet at X+150 seconds and an impact range of 290,000 feet at an impact
time of X+290 seconds were calculated from the integration of the tele-
metered acceleration-time curve. A burnout velocity of L,600 feet per
second at X+15,7 seconds at an altitude of 32,700 feet was estimated.
The trajectory plot for this vehicle (12) is given in Figure 33C. The
calculated and the reduced trajectory data are compared in Figure 34C.
The reduced trajectory data derived from an integrated, telemetered acce-
leration-time curve may not be relevant to the actual rocket trajectory.

.. . Figure 36E presents telemetry records of the engine pressure,
the X, ¥ and Z accelerations; the skin temperatures at Station LO, and the
vehicle pitch, yaw and roll rates for the first 25 seconds of flight. At
X+16 seconds a sharp drop-off in BB I - 05 engine pressure was recorded
which coincided with the initiation of high dynamic acceleration on the
vehicle. These results were attributed to either a nozzle, engine casing,
or vehicle tail-end failure. A maximum longitudinal acceleration of 15.7 g's
was recorded at X+15 seconds and the lateral accelerations reached an off-
scale value of 5 g's at the time of failure (Figure 36E). Plots of the
reduced skin and motor temperatures (12) are shown in Figure 35E.

Flight Results - BB I - 06

No radar data were recorded on the BB I - 06 flight because
the radar beacon failed and the radar was ineffective in skin-tracking
the vehicle. A peak altitude of 560,000 feet at X+190 seconds and an
impact range of 260,000 feet at an impact time of X+37l seconds were cal-
culated from the integration of the telemetered acceleration-time curve.
A burnout velocity of 5,770 feet per second at X+20 seconds at an altitude
of 63,h00 feet was estimated from this data. The trajectory plot for
BB I - 06 (12) is shown in Figure 33D. The calculated and the reduced tra-
jectory data for BB I - 06 are compared in Figure 3LD.
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Good telemetry data were received for the first 20 seconds
(Figures 36F and 36G), Figure 36F presents the telemetry records of the
engine pressure;, the X, Y and Z accelerations, the skin temperature at
Station 10, and the vehicle pitch, yaw and roll r%tes for the first 25
seconds of flight time, Figure 36G presents the Z acceleration, the
roll, pitch and yaw rates, the ogive pitch and yaw for the entire flight,
and the ogive pitch and yaw for the first 25 seconds of flight. A
maximum longitudinal acceleration of 15,2 g's was recorded at X+14.5
seconds., Flots of the measured and the calculated accelerations versus
time are presented in Figure 27D, Plots of the skin and the engine
temperatures (12) are shown in Figure 35F. From Reference 12, a
maximum lateral acceleration of 2.29 g's was recorded at X+20 seconds.
A maximum nose skin temperature of 258°C was recorded at X+22.5 seconds,

BLACK BRANT I - 07

General

Black Brant I - 07 was fired at an 80° angle of elevation on
28 May 1960 at 12.27 cst at -13°F. The vehicle was ballasted for the
maximum telemetry condition (1.1 calibre at burnout) and the engine was
conditioned to a temperature of -13°F.

g}}ght Objectives

The flight objectives were as follows:-

a) To determine the propellant ballistic data when the engine
was dynamically fired at a low temperature (-13°F).

b) To obtain trajectory and dispersion data.

¢) To measure the temperature of the engine's inner surface.
d) To measure the skin and engine temperatures.

e) To measure the static pressure.

£) To determine the longitudinal acceleration.

Flight Results

No trajectory data were recorded for BB I - 07 because the radar
beacon radiated a weak signal and the radar failed to skin-track the
vehicle, A peak altitude of 580,000 feet at X+200 seconds of flight and
an impact range of 330,000 feet at an impact time of X+395 seconds were
calculated from the integration of the telemetered acceleration-time curve.
A maximum burnout velocity of 5,986 feet per second at X+20 seconds at a
burnout altitude of 64,200 feet was estimated. A trajectory plot for BB I -
07 (12) is shown in Figure 33E. The calculated and reduced trajectory
data are compared in Figure 3LE.
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Telemetry data were received for the entire flight of BB I - 07.

Figure 36H presents the telemetry recordings of the static and engine
ressures, the b acceleration, the skin temperatures on the cone
?Stations L0 and 58) and on the cylindrical section (Station 66)., Tabu-
lated, reduced data on the accelerations, the skin and engine-head
temperatures, the static and engine pressures (12) are presented in
Appendix "B", A maximum longitudinal acceleration of 17 g's was re-
corded at X+13.7 seconds, Plots of the measured and the calculated
accelerations versus time are presented in Figure 27G. Plots of the
measured skin and engine temperatures versus time (12) are showm in
Figure 35G,

CONCLUSIONS AND DISCUSSIONS

The flight test results indicated that six of the seven BB Is
were considered successful. One vehicle, BB I - 05, was a failure,
probably because of the engine. The theoretical and experimental per-
formance analyses for Black Brant I rockets were found to agree. The
vehicles proved to be aerodynamically stable for all three conditions.
The engine pressure-time curves drawn from the dynamic firings were
essentially the same as the sea-level pressure-time curves determined
from static firings. An engine with a shorter burning time was obtained
in the BB I - 07 test which resulted in a higher longitudinal acceleration
than predicted. Radar data were recorded for one flight only; the
radar beacon units had failed and the existing radar equipment at the
range proved to be unsatisfactory. No radar skin-tracking was carried
out for any of the flights although it would have been possible to about
50,000 feet. The development of an improved beacon unit and an improve-
ment in the existing radar equipment are warranted. The predicted per-
formance data are biased optimistically, but our present studies indicate
that a better correlation can be obtained between theoretical and experi-
mental data by modifying the expression for the assumed mass variation
during the burning phase, Reduced trajectory data computed from the
integrated, telemetered acceleration-time curve are not considered
accurate because of the effect of changes in the angle to the rocket axis.

The telemetry records were generally satisfactory when consi-
dered in relation to the peak design altitude of 60,000 feet. More than
50 per cent of the telemetry records were received throughout the complete
flight and the remaining records were lost before peak altitude. However,
the BB I - 03 telemetry was completely lost 15 seconds after launch |
(Figure 36C). Telemetry recordings of the engine pressure, and the X, ¥
and 7 accelerations during the burning phase were exceptionally good for

all rounds. The skin temperature measurements on BB I - (01 to OL)
flights were rather dubious and erronecus in comparison to the measured

temperatures at the same station along the nose cone of BB I - 07, The
erratic temperature measurements on BB I - (Ol to OL) could probably be
attributed to the type of thermistors used on these rounds. The measured
temperatures on BB I - 07 were found to be approximately 70 per cent of
the predicted temperature.

The measured value of maximum thrust misalignment was found to
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be less than 1 milliradian, of which part can be attributed to wind shears.
The measured vehicle roll rate was found to be less than 1 rps, However,
since only two vehicles were instrumented for dynamic measurements of
vehicle motions - of which one failed at X+16 seconds and the other
encountered a telemetry failure at X+10 seconds -, more flight test data
would be required in order to substantiate the rocket's dynamic charac-
teristics.

The test series showed that the Black Brant I performed satis-
factorily and demonstrated its ability to 1ift a 1LO-pound payload to an
altitude of 100 miles. A reduction in structure weight, a slight modi-
fication of the vehicle configuration and an increase in engine perfor-
mance would make the Black Brant vehicle a valuable, solid-propellant,
high-altitude-sounding rocket.
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APPENDIX “A™

VEHICIE & PERFORMANCE DATA FOR

BLACK BRANT I - (01 to 07)
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Vehicle Data

The nominal figures used for the basic Black Brant I rocket vehi-

cle  are given in the following tables.

Table I
Vehicle Nominal Weights

Nose cone empty whto, 1bo oosccossocsoccosnssccscosssosos
Motor eml’ty wto’ 1b° ODBDO00DUGOUDOUDUOOOQDOOOQOQODHOonn
Propellant Wtog 1b. ©000000000000000000000000000000300090
NOZZle wt°9 lb. 000000000000 Q@00O00000000000000000000CO0COCTOC
Inert thg 1b° 000D 00CO0000DO0OO00ORQO0O0D0OCO0O00O00C000D200QQO0D0DO00O000OCO0
Fin assembly wtﬂp 1b0 000000000000 000000000000Q0Q0CO00000O0OCG0O0O0
A1l up wbe, 1lbe ocecos
Discharge wtoy, 1bo oo
Burnt Wto9 1be coooce

127
367
1,750
45

83
193
2,565
1,766
799

Payload’ lbﬂ 00000000000 0000D0®00000000000CO00000COD00O0O00C 100’250

Table II

Black Brant I Engine Data

Case 00D49 inﬂ 0000000000000 0000C000D000000000DDOD0O00000D0CO0O00D00
Parallel length, INe esenesssesenoonsdssssdoenadessdnsss
Nozzle throat diao., ine sccccoccccsccccescscccccsccccscas
Nozzle exit dime, Ine cocssvecesssccesasossessnsesscasce
Expanslon ratio, 8eCe cscocsocsscsscssscocscsssnsssnssenss
Burning time; 8eCe occcccoccosccccocscsososcscsscscscceanse
Aetion time, B86. ..svereavusvepvovousnostsssssserseesse
Propellant specific impulse, (S.L.), 1b=sec/I1bo scceccso
Total impulse (sea level), " 1b=S€Cc co.covoocccscsccccse
Case thickness; ine ccoccccooosccocssococccscsccessascos

bl I

Vehicle Nominal Dimensions

Length overall, In: ssscccccoesssessscnoanossasaanesansss
BOdy Di&os inﬂ 0000 000000000000 @00000CO00O0000CO00D0O00CO00CO00D0O0O0O0
Cone semi-apex angle,. 3°greRSccccscscsccccsoccsccssososs
Length of conical section; in. cococcccscsescsscoscocssss
Length of cylindrical section; ine ccegccccsscoscsscscse
Gross volume (Payload compartment), ftZc cccecsscoscoocs
Fin aemi-ﬂpan, in. 0000000000000 00000000000000000060G00C0OG
Fin rDot chord, in. 000000P0C000000B0000000000000B00000S0
Fin tip chor 9 INe woovovsoeaneses s sdesssEessss s $85066%

Ein ﬂ.reﬂ., ft o 00000000000 0C00Q00000000000000000000000OCO0O0O0
Fin sweep back angle L:E., 0egrefSicccoccccccsocoscocsoco

17.20
1844
5030
11.50
4070
13.5
17.5
217,
385,000,
« 104

292.00
17.2

60
20
5,0
39
46420
)
5440
557
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Black Brant I - (01 - 02)
Launch Data
Rocket: CARDE Black Brant I - O1 CARDE Black Brant I - O2
Date: Sept. 5th 1959 Sept. 5th. 1959
Time of firing: 0927 =ut 1624 ecst.
Engine temperatures 69°F 65°F
Launch angles 70° 26! 700 281
Azimuths 093° 093@
Leunch wt., 1bt 2,799 2,807
Est. burnt wt., 1lbs 1,019 1,027
Payload, 1bs 222 230

Calculated and Reduced Performance Data for BB I - (01 - 02)

Calculated Data Reduction Data Reduction

Performance Data BB I (01 - 02) BB I -01 BB I - 02
Burnout altitude, ft: 51,950 - 25,000
Burnout velocity, ft/secs: 5,300 - 5,160
Max. acceleration, gs: 13.6 14.2 15.8
Burnout time, secs 19.00 17.11 16.66
Peak altitude, ft: 356,750 324,000 297,000
Time to peak altitude, secs 158 153 162
Impact range, fts 680,000 715,000 726,000
Impact time, sec: 310 283 295

Black Brant I - (03 - 04)

Launch Data

Rockets CARDE Black Brant I - 03 CARDE Black Brant I - 04
Date: Sept. 8th 1959 Sept.« 10th. 1959
Time of firing: 0914 c. . 1548 ...

Engine temperature: 95°F 95°F

Launch anglse: 700 29t 700 27t

Azimuths 093° 093e

Launch wt., lt.: 2,689 2,684

Est. burnt wt., 1bes 909 904

Payload, 1b.: 132 107
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ate Reduced Performance Data for BB I -~ (03 = 04)

Calculated Data Reduction Data Reduction

Performance Data BB I (03 = 04) BB I =03 BB I - 04
Burnout altitude, fts 56,500 No radar No radar
Burnout velocity, ft/secs 5,730 Data available Data available
Max. acceleration, gs: 15,3 16.7 16.6
Burnout time, sees 19.0 16.6 16.3
Peak altitude, fts 434,000
Time to peak altitude, secs 122
Impact range, fts 790,000
Impact time, secs 336
Black Brant I - (05 - 06)

unch Data

Rockets CARDE Black Brant I = 05 CARDE Black Brant I - 06
Dates May 18th,1960 May 24th, 1960
Time of firings 1540 cst. . 1144 cst
Engine temperatures +50F +14°F
Launch angle: 80¢° g1e
Azimuths 093° 093°
Launch wt., 1b.s 2,683 2,M7
Est. burnt wt., 1bs 903 937
Payload, 1bs 106 140

Galculated and Reduced Performance Data for BB I - (05 = 06)
Data Data

‘ Calculated Reduction GCalculated Reduction
Performance Data BBI-05 BBI-05 BBI-06 BBI~-06

Burnout altitude, fts 64,000 32,700 63,450 63,400
Burnout velocity, ft/secs 5,960 4,600 5,812 5,770
Max. acceleration, gis 15.2 15.7 14.0 15.2
Burnout time, secs 21.0 16.0 20,0 20,0
Peak altitude, fts 546,000 320,000 535,000 530,000
Time to peak altitude; secs 194 150 192 195
Impact range, fts 647,000 162,000 531,000 260,000

Impact time, sec: 378 290 374 374
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Black Br -
Launch Data
Rocket: CARDE Black Brant I - 07
Date: May 28th 1960
Time of firing: 1227 cat " .
Engine temperatures: ~13°F
Launch angle: 80°
Azimaths 093
Launch wt., 1bs 2,707
Est. burnt wt., 1b: 927
Payload, 1bs 130

Calculated and Reduced Performance Data for BB I - 07

Calculated Data Reduction

Performance Data BB I -0 BB I - 07
Burnout altitude, ft: 60,500 64,236
Burnout velocity, ft/secs 5,830 5,986
Max. acceleration, gs: 14.0 17.
Burnout time, sec: 21.0 20 1)
Peak altitude, fis3 528,000 580,000
Time to peak altitude, secs 191 200
Impact range, fta1 641,000 330,000
Impact time, secs 373 395

rapt I - O
Without Propellant With Propellant
Items Weight G+ of Gs Weight C. of G.

lb S'togg 1b ghlo

Complete vehicle with

ingtrumentation and 893,.5 160,08
ballast.
After reballasting. 967.5 149.96 2799 165.31

Engine casing, nozzle
and igniter. 416 184.05 2249 176.18

Nose cone assembly

with instrumentation 356.5 41432 356.5 41632
and ballast.

Fin assembly. 193.0 275.95 193 275495

* Nozzle weight of 47 1b. (at Sta. 271.1) was not included in these
figures.
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Black B - 02

Without Propellant
Items Weight C. of G.

Complete vehicle with

instrumentation and 969 150,39
ballast.

After reballasting. 969 150,39
Engine casing hbzzle

and igni‘ber ° 4.13 188.75

Nose cone assembly
with instrumentation
and ballast.

360.75 41.09

Fin assembly. 194 275.92

1b Sta.

With opellant

‘Neight C. of G.
1b Stae
#2760 163.72
#2201.5 174.12

360.75 41,09

194 275.92

% Nozzle weight of 47 1b. (at Sta. 271.1) was not included in these

figures.
Black Brant I = 03
Without Propellant
Items Weight G. of Go
1b Sta,
Complete vehicle with
instrumentation and 949 149.99
ballast. :
After reballasting. #949 149.99
Engine casing, nozzle
and igniters. 400 186,04
Nose cone assembly
with instrumentation  *355 4154
and ballast. '
Fin assembly. 192.75 276,00

With Propellant
Weight C. of G.
1b Sta.
3*
%2753 163.94
3#
%##2195 174.03
* 395 41454
192.75 276.00

* Ballast weight of 110 1b. (at Sta. 24.50) was removed prior to
launch to obtain minimum telemetry condition.

** Nozzle weight of 46 1b. (at Sta. 271.1) was not included in these

figures.




Black Brant I = 04

Complete vehicle with

instrumentation and #9435
ballast.
After reballasting. *94345

Engine casing, nozzle
and igniter. 395

Nose cone assembly with

instrumentation and ¥#353,62
ballast.
Fin assembly. 193.75

figures.

B iy = 05

Items Weight

1b
Complete vehicle with
instrumentation and 849
ballast.
After reballasting 849
Engine casing, nozzle
and igniter. 409,25
Nose cone assembly with
instrumentation and 244 625
ballast
Fin assembly. 193.0

Without Pro
Items Weight

1b.

C. of G.

§‘ta e

150.44

150.49

187.64

41446

275.84

Without Propellant

C. of G.

—Sta.

166.9

166.94

186.89

47.7T4

275 .65
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With Propellant
Weigh't C. of G.
1b Sta,
*
®#27,8 164.26
*
##2198.5 174465
* 353,62 41.46
193.75 R75.84

* Ballast weight of 110 1b. (at Sta. 24.50) was removed prior to
firing to obtain minimum telemetry condition.

. ¥*  Nozzle weight of 46 1b. (at Sta. 271.1) was not included in these

With Propellant

Weight

1b

2683

2683

2242 .5

244,425

193.0

C. of Ge
Sta.

171.35

Y7135

176435

4774

275 .65
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Black Brant I - 06
Without Propellant With Propellant
Ttems Weight C. of G. Weight Cs; of Ge
1b Sta. 1b Sta.
Complete vehicle with
instrumentation and #855 425 168.29 ¥2687.75 171.70
ballast. _
After reballasting. 855.25 168.29 2687.75 171.70
Engine casing, nozzle
and igniter. 415 188.43 2248.37 176.83
Nose cone assembly
with instrumentation %#242 .75 47.67 242.75 L7767
and ballast.
Fin assembly. 193.5 275,71 193.5 275.7

* Ballast weight of 29 1b. (at Sta. 22) was added prior to firing
to obtain maximum telemetry condition.

Black Brant I - 07

Without Propellant With Propellant
Ttems Weight C. of Go Weight Co of G.
1b Sta. 1b Sta.

Complete vehicle with
instrumentation and *#837.5 - 168.05 #2670.5 171.74
ballast.
After reballasting. ¥837.5 168,05 2670.5 171.7%
Engine casing, nozzle
and igniter. 410 186.50 2242 175.95

Nose cone assembly
with instrumentation %232 .62 46.45 * 232,62 L6o45
and ballast.

Ein assembly. 192,75 275.66 192.75 275 .66

* Ballast weight of 37 1lb. (at Sta. 22) was added prior to launch
to obtain maximum telemetry condition.




Vehicles

BB I - 01
BB I - 02
BB I -03
BB I -~ 04
BB I ~-05
BB I~ 06
BB I - 07
Vehicles

BB I -01
BB I - 02
BB I-03
BB I - 04
BB I=-05
BB I - 06
BB I - 07

*

er Check- ta for B Bran
ROLL

Without Propellant
Slugs, ft<.

19.06
18.99
18.87
18.65
18.53
18,47
18.21

PITCH & YAW

Without Propellant
Slugs, £12,

2107.30
214643

2090.85
2083.19
1668.87
1804 446
1764430

These figures were obtained without nozzle.

UNCLASSIFIED
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- (01 to

With Propellant
Slugs, ft2.

3/‘..28

35430
35.03
36.12

With Propellant
Slggﬁ a ft<,

3327.61
#3235.33
%#3236,27
%3247 .66

277717,

2890,61

29,8.28
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APPENDIX wB%

TELEMETRY INSTRUMENTATION AND TABULATED
FLIGHT DATA REDUCTION RESULTS FOR

BLACK BRANT I - {01 %o 0O7).
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Location of Mesguring Devices for BB I = (01 %o 07).
ck Brant T - (01 to O
Ghanﬁol Type Location Range
" Nos
1 Pressure #1 Engine 0-2000 psi
2 "X acceleration - -5g to +35g
3 Temperature #1 Nose cone (Sta. 40) 100°C to 300°C
4 Pressure #1 Engine 0-2000 psi
5 T acceleration - + 5g
6 Temperature #2 Nose cone (Sta. 40) -50°C to 100°C
7 Pressure #1 Engine 0-2000 psi
8 % acceleration - + 5g
9 Temperature #3 Nose cone -(Sta. 40) -100°C to 300°C
10 Pressure #1 Engine 0-2000 pei
i | Temperature #. Cylinder -(Sta. 68) 100°C to 300°C
12 ‘Temperature #5 Cylinder (Sta. 68) 100°C 5 300°C
13 Pressure #1 Engine 0-2000 psi
AVA 0 volt Monitor -
15 + 10 volts Monitor -
16 Pressure #1 Engine 0-2000 psi
17 Temperature #6 Cylinder (Sta. 68) 100°C to 300°C
18 Temperature #7 Engine head end ~50°C to +50°C
19 Pressure #1 Engine 0-2000 psi
*20 Temperature #8 Engine head end 100°C t2250°C
21 Temperature #9 Engine head end 100°C to 250°¢
22 Pressure #1 Engine 0-2000 psi
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Black Brant I - (01 to 04) (Cont'd)
Channel Type location Range
No.
*23 Temperature #10 Engine head end 100°C ¢o 250°C
24 + 5 wyolts Monitor -
25 Pressure #1 - 0-2000 psi
26 Pressure #2 - 0=2000 psi
27 + 28 volts Monitor -
28 Pressure #1 - 0=2000 psi
29 & 30 Synchronize the
decoding ground
equipment
#20 Temperature #8 Rokide patch BB I = 100°C to 250°C
(03 & 04) cylinder
(S'bao 66)
#23 Temperature #10 Rokide patch BB I - 100°C to 250°C
(03 & 04) cylinder
(Sta. 66)
Blac - (0 06
Channel Type Location Range
N0
& Pressure #1 Engine 0-1000 psi
2 X acceleration - =3g to 17g
3 Pressure #2 Engine 0=2000 psi
4 Temperature #1 Engine head end =30°C to 100°C
5 Y acceleration - + 2.5¢
6 Pressure #1 Engine 0-1000 psi
7 Temperature #2 Between casing =30°C to 300°C
and liner
8 Pressure #1 Engine 0-1000 psi



Black Brant I - (05 & 06) (Cont'd)

UNCLASSIFIED
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Channel Type Location Range
No.
9 Temperature #3 Between casing -30°C to 300°C

and liner
10 ‘Z acceleration - + 5g
11 Pressure #1 Engine 0-1000 pei
12 Temperature #4 Nose cone (Sta. 40) 100°C to 300°C
13 Pressure #2 Engine 0-2000 psi
14 0 volt Monitor -
15 10 volts Monitor -
16 Pressure #1 Engine 0-1000 psi
7 Temperature #5 Cylindrical section +100°C to 300°C
(Sta. 68)

18 Pressure #2 Engine 0-2000 psi
19 Roll rate - + 7200/sec.
20 Ogive yaw - + 59
21 Pressure #1 Engine 0-1000 psi
22 Pitch rate - + 509/sec.
23 Pressure #2 Engine 0-2000 psi
24 Ogive pitech - % 50
25 Yaw rate - + 50°/sec.
26 Pressure #1 - 0-2000 psi
27 + 28 volts Monitor -
28 Pressure #2 Engine 0-2000 psi

29 & 30 Synchronize the

~decoding ground

equipment.
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ck Br -
Channel Type Location Range
No.
1 Pressure #1 Engine 0-1000 psi
2 X acceleration - =3g to +17g
3 Pressure #2 Engine 0-2000 psi
4 Temperature #1 Motor head end =30°C to 100°C
5 Pressure #3 Static Pressure 0-15 psia
6 Pressure #1 Engine 0=1000 psi
7 Temperature #2 Between casing =30°C to 300°C
and liner
8 Pressurs #2 Engine 0-2000 psi
9 Temperature #3 Engine +50°C to 300°C
10 + 5 volts Monitor -
11 Pressure #1 Engine 0-1000 psi
12 Temperature #4 Nose cone (Sta. 40) +50°C to 250°C
13 Pressure #2 Engine 0-2000 psi
14 0 volt Monitor -
15 10 volts Monitor -
16 Pressure #1 Engine 0-1000 psi
17 Temperature #5 Nose cone (Sta. 58) +50°C to 250°C
18 Pressure #2 Engine 0-2000 psi
19 Temperature #6 Nose cone (Sta. 40) +50°C to 250°C
20 Temperature #7 Nose cone (Sta. 58) +50°C to 250°C
21 Pressure #1 Engine 0-1000 psi
22 Temperature #8 Nose cone (Sta. 40) +509C to 250°C
23 Pressure #2 Engine 0-2000 psi
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Black Brapt I - 07 (Gont'd)
Channel Type Location Range
—Ne,

24 Temperature #9 Nose cone-(Sta. 58) +50°C to 2500

25 Temperature #10 Cylinder (Sta. 66) +50°C to 25000

26 Pressure #1 Engine 0-1000 pei

27 + 28 volts Monitor -

28 Pressure #2 Engine 0-2000 psi

29 & 30 Synchronize the
decoding ground
equipment,
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at Results for BB I - (01 - 07)
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L)

Time
Sec.

0
2
3
5

VR-20owmsWwNDE

=
(@]

¥ record off scale

BB I -01

<0.01
=0.20

-0.14
"Oolé
=0,16
-0,16
"’0.16
~0.16
-0.16
-0.16
-0.10
-0.04

0.01
-0.01
-0.10
-0.01

0.29

0.10

0.04
-0.16
0.41
=0e43
0.21
0.00
0.04
0.18
0.18
0.00
0.00
0.16
C.00
0.01
0.01

BB I =02
0.15

e * o o
U\

OW-a2 000

o O~

BBI-03 BBI-O4

. L]

leleolololeNeNoNe]
QOO0 000

L3 ]
o
o P
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BBI-05 BBI-06
0.13 0.23 0.2
Ooll - 002

- - 0.02
Ooll - =
O-ll - 0002
0011 - -
0.11 - -
0.11 0.01 0.02
O.11 0.01 0.01
0.11 =0,01 -
0.11 -0.03 0.01
0.13 -0.05 -
0.13 -0.07 =
0.15 - 0.02
0.17 - -

- -0.08 -
0.31 -0.08 0.17
0.51 =0.10 0.003

- -0.08 -
0.51 =0.20 -

- * 0.27
0.31 0.20
1031 et
0.31 0.28
0.51 0.04
1.01 2427
0.81 -0.07
0051 -
0.29 -
0037 -
0015 -
0-31 -
0027 -
0.23 -
0.31 0.07
0627 0.15
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- er cceler - g!
Time
Sece BBI=-01 BBI-02 BBI-03 BBI-0, BBI-05 BBI~06
0 =0.42 -0635 =0.34 -0.23 1.10 -0.08
.2 -0-04 - - - -
o3 - - =0,10 - ~0.27 -
5 - =0.35 = - =0.17 =
l -0-04 -0035 "'0012 0002 - -
2 "0006 -0004 "0014 —0002 - -
3 =0.10 -0.14 -0.14 =0,02 - 0.02
A 0,00 =0.04 =0,04 0.08 -0,12 =0.03
5 0.00 =0.04 0.0 0.08 - 0.00
6 0.00 0,00 0.04 0.19 0.04 0.12
7 0.00 OoOO 0006 0019 - g
8 0.02 0.00 0.06 0.06 - 0.12
9 0010 OoOO OnD6 OGOO - -
10 0.10 0.00 0.06 =C,06 0.04 0.12
11 0,00 0,00 =0.04 =034 - 0.11
12 0,00 0,00 -0.14 =045 0,09 =0,08
12.5 - - - = 0,12 -
13 =004 -0.10 =0, 04 -0,83 0eR2 =0.09
14 0.06 =027 0.16 =0045 - -0,28
14.5 - -0.28 0,02 = =0e25
15 =039 =029 0.19 0.22 -
15.5 0.06 - =0,.38 =047
16 -0.17 "0041 -0038 - "'0064
17 0.19 -0.31 =023 - ~0.60
18 =0.17 -0.21 =0.13 - 0.14
19 0028 "’0010 0019 - -
20 0,50 0.04 - =2 029
21 =0,04 =0,13 - 0.03
22 =0.04 =0,13 = =
23 =004 =0.13 =
24 =0,04 0.19 -
25 =0.04 =0,02 2.40
26 =0,04 0.11 -
27 =004 0.17 -
28 -0904 "0902 -
29 =0, 04 0.02 -0.69
30 =0,04 0.06 0.94
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Temp. # 2 Temp. # 5 Temp. # 7
Time Nose cone Time Cylinder Time Engine head
Sece (Sta. 40) Sec. (Sta. 68) Sec. end
0 10.5 O - 0 7.5
1 10.5 VAL - a5 745
2 10.5 48 110.0 18 8.0
3 10.7 49 e 31 8.0
A 11.2 96 - 32 8.1
5 12.0 97 129.2 23 8.3
6 15.0 102 129.2 34 844
7 17.C 103 129.0 35 865
8 2045 104 129.0 36 8.7
9 27.7 105 128.7 37 8.9
10 35.5 106 128.7 38 9.0
11 Ldye? 107 128.3 39 9.0
12 5045 108 128.0 40 962
13 55.0 109 127.5 41 9.2
14 58.5 110 127.5 42 A
15 61,0 111 127.5 50 10.3
16 62.5 112 127.5 60 11.5
17 64.1 113 127.0 70 12.6
18 6543 120 127.0 80 13.8
43 65.3 80 15.0
bdy 65.1 100 16.2
67 65.1 110 17.3
68 65.0 120 18.5
83 65.0
84 6407
99 64T
100 64.1
119 6.1
120 63.0
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Skin and Engine Head End Temgperatures °C - BB I - O2
Temps # 1 Temp. # 3 Temp. # 6
Time ©Nose cone Time Nose cone Time Cylinder
Sec. o Sec. (Sta. 40) Sec. [(Sta. 68)
0 - 0 = 0 -
45 - 16 - 91 -
46 127.0 17 105.0 92 1175
51 127.0 18 124.5 93 120.5
52 125,.0 19 135.5 9% 122.0
53 133.5 20 95 125.0
54 132.5 96 127.5
55 132.0 97 130.0
56 131.5 98 131.0
57 131.0 99 132.0
58 131.0 100 134.0
59 130.5 101 136.0
60 130.5 102 138.5
61 129.5 103 137.0
62 129.0 104 137.0
63 128,0 105 137.0
64, 127.5 106 133.5
65 127,0 107 133.5
66 127.0 108 133.0
67 127.5 109 131.5
68 127.5 110 129.0
69 127.0 111 126.0
70 127.0 112 122.0
80 127.0 113 120.0
81 114 116.5
115 112.5
116 109.0
117 105.0
118 103.0

Time
Sece

Tempo. # 7
Engine head
end

W W W W
-]
i\ 0 OB O

10.8
11.0
11.5
12,0
1206
11.3
12.0
12.5
13.5
13.8
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Temp. # 1 Temp. # 2 Temp. # 7
Time Nose zcne Time Nose cone Time Engine head
Sec. (ste. 40) Sec. (Sta. 40) Sec. —end

0 - 0 Re5 0 8.0
1 - 1 2.9 17 8.0
15 111.5 2 2.9 18 8.1
16 121.5 3 2.9 19 8.1
17 128.5 4 3.0 20 8.1
18 13545 5 3.3 21 8.1
19 142.7 6 5.0 22 843
20 14202 7 8.0 23 843
21 155.0 8 11.9 R4, 844
22 1€2.0 9 18.5 25 8.6
23 168.2 10 27.0 26 8.7
R4 175.2 11 3845 27 8.9
25 184.0 12 50.0 28 9.0
26 190.5 13 67.0 29 942
27 193.0 14 82.0 30 9.3
28 200.0 15 99.5 31 9.3
29 206.0 16 32 9.5
30 212.5 40 10.4
31 218.0 50 11.5
32 R22.0 60 12,7
33 22940 70 13.8
34 220.0 80 15.0
35 238.5 90 16.1
36 244,60 100 17.2
37 24840 110 18.4
38 25440 120 19.5

39
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Skin and Engine Head-End Temperatures °C = BB I = 04.

Temp. # 8 Tempo. # 5 Temp. # 10
Time Rokide Cylinder Time Cylinder Time Rokide Cylinder
Seg. (Sta. 68) Sec. (Sta. 68) Sec, (Sta. 68)
0 0 - 0 =
25 - 17 - 81 -
26 103.2 18 100.0 8 100,0
27 107 19 107.5 83 101.8
28 111 20 114.8 84 103.0
29 113 21 125,0 85 103.5
30 116.2 22 129.0 90 109.2
31 119 23 135.5 95 114.9
32 123.5 24 141.5 100 12065
33 126 25 148.2 102 122.8
34 128 26 155.5 105 125.2
35 129 27 164.0 110 129.1
28 168.0 115 133.1
29 172.7 120 137.0
30 178.0
31 184.0
40 137
33 193.0
35 202,0
36 20600
45 L4
38 213,0
40 219.5
50 150 )
45 230.0
50 238.5
60 159.2
52 242,0
65 163 60 246,0
YA 250.0
70 167
69 253.0
75 169.5
120 250,0
80 171.8
85 I73.3
90 175.2
95 176.8
100 177.7

120 177.7
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Temp. # 1
Engine
Head End

"3!4-’&

"3 02

1.2
]

o3

o8
3
o7

o5
o3

o2
o5

ol
ol

05

oh
o7

Skin and Engine Temperatures °C - BB I - 05 (Cont'd)

Temp., # 2
Between cacs-

ing & liner
49.5

73.0
73.4
74.0
73.6

73.7
T47
TSe3
76.1

76‘ 8

Temp. # 3
Between cas-

ing & liner

Temp. # 4
Nose cone

(Sta. 40)

143.4
147.3
149.5
151.4
152.4
154.0
156.7

168.3

Temp, # 5
Cylinder

(Sta, 66)

93
95
107.8

131.4



Skin and Engine Temperstures °C - BB I - 05 (Cont'd)

Tempe. # 1 Temp. # 2 Tempe. # 3 Temp. # 4
Time Engine Between cas- Between cas- Nose cone
Sec. Head End ing & liner ing & liner (Sta. 40)
2044 =1.0
20.5 T T34
21.0 =le2 7843 73.9
21.5 “1.5 78.8 7&’.,.2
22.0 -1.8 " 749
22.5 =2 oy " 753
23.0 =247 " 755
2345 =2.9 79.1 "
24.0 "301 79.4 Ly
2445 =342 79.6 756
25.0 " 79.9 o
2505 -3.2 80.0 76-0
26-0 _304 " 76.2
26.5 "3.4 80.4 7604
27.0 " " »
27.5 w u ]
28.0 u w 76.2
28.5 -3.8 " -
29.0 - 08 80.4 7600
29.5 " " 7644
30.0 w 80.8 T7.0
30.5 =3 ed 81.2 T7 o4
31.0 LY . "
31.5 L w "
32.0 =3e4 " 775
3205 -308 80.8 'ﬂ.l
33.0 -0 u 7644
33.5 =4s0 w 77.1
34'0 - .6 L 7704
3465 » 8142 "
35.0 w L] L]
3545 =34 8l.5 w
36.0 % 81.9 .
36-5 "3.2 82.2 -
37.0 . » 77T
375 n 81.9 »
38.0 -3.6 8l.7 |
3845 =4, +0 81.0 774
39‘0 » 8008 »
39.5 L ] -

L " w

40.0

UNCLASSIFIED
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Temps. # 5
Cylinder

(Sta. 66)

136.9
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Engine Temperatures °C - BB I - 06.
Temp. # 1 Temp. # 2 Temp. # 3 Temp. # 4  Temp. # &
Time Engine Between cas- Between cas- Nose cone Cylinder
Sec, Head End ing & liner ing & liner (Bta. 40) (Sta. 66)
0.0 4ol 16,0 16.9
0.5 2,8 12.1 10.0
1.0 3.0 13.6 11.4
1.5 2.8 " »
2'0 u L] L]
2.5 " ] ]
3.0 " 12.7 "
365 " 13.6 "
400 w u 12.1
Le5 2.7 14e3 "
5°0 | L] a
5e5 2.8 14.9 B
6.0 ] a w
6.5 " L 12.6
7.0 L 1502 13.3
765 3.0 15.6 1.2
8.0 - 18,7 15.0
8.5 . 19.8 16,3
9.0 2.8 20.2 17.3
9.5 o 21.9 18.9
10.0 3.0 243 19.9
10,5 . 26.0 23,0
11.0 » 29,2 2407
11.5 " 31.3 26.0
12.0 " 35.0 29,0
12.5 3.0 Rbo3 19.9
12.8 4004,
13.0 3.0 40.1 35.0 92.8
13.4 4302
1365 3.0 38,2 102.8 92.8
13.8 41.8
14.0 3.0 4069 4201 114.8 10447
14.5 3.0 36.8 4645 129.1 110.0
14.9 31.2
15,0 3.0 49.9 14164 115.3
15.4 36.7
15.5 3.2 5402 155.0 121,.8
15.9 67.6
16,0 3.2 576 161.2 123.3
16.2 62.3
16.5 3.0 54,00 61.7 170.3 13443
1647 56.7
17.0 267 59.1 65.3 176.8 141.2
17.2 5547

17.5 207 591. 67.5 18644 147.6
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Engine T ratures °C - BB I - 06.(Cont'd)

Tempe # 1 Temp. # 2 Temp. # 3 Temp. # 4 Temp. # 5
Time Engine Between cas- Between cas- Nose cone Cylinder
Sec. Head End ing & liner ing & liner (Sta. 40) (Sta. 66)
17.7 5541
18.0 243 81.9 69.3 193.5 153.0
1803 96-7 '
18.5 2.0 T2 o4 20443 158.2
18.6 89.9
18.7 9Re3
19.0 1.8 84.0 The3 212.3 164.0
19.1 7962
19.25 840
19.5 1.8 847 77.9 223.6 170.0
19.8 81.8
19.9 T2e5
20.0 2.0 i 4% 80.3 231.2 176.0
20.3 79.7
20.5 1.8 82.5 24042 181.0
20.7 9345
20.8 88.4
20.93 8345
21.0 2.0 8742 8442 24548 184.1
2142 88
21.3 97.8
21.5 2.2 98,2 83.7 25245 189.1
22.0 % 96.8 8441 255.3 192.0
2245 » 97.7 8.8 258.3 194.8
2300 109 96-8 85.6 19700
23.5 109 9600 86.0 19901
240 » 0543 87.2 200.6
2445 » 92.7 8842 203.7
25.0 . 9342 88.9 204.8
2545 " G1.8 89.8 206.7
26.0 " 1.7 80.4 207.3
26.5 1.9 9362 90.9 208.0
27.0 » 93.6 91.8 209.0
R7.5 L4 9343 G245 210.9
28.0 " G9Lel L 211.3
28.5 » b ods 93.5 211.9
29,0 » 949 93.8 212.9
295 u 9543 9%.+0 213.9
3060 " G5 e4, " 21443
3065 » 96.8 L L
31.0 w " » 2147
31.5 » %ol " "
32.0 » e » 214.9
32.5 242 » w "
33.C Re3 9.3 " 215.8



Skin and Engine Temperatures °C ~ BB I = 06 (Cont'd)

Tempe # 1 Temp. # 2 Temp. # 3 Temp. # 4  Temps # 5
Time Engine Between cas- Between cas- Nose cone Cylinder
Sec. Head End ing & liner ifg & liner Sta. 40 (Sta. 66)
3305 201& 9707 9402 21508
34.0 R.6 98.2 » w
34e5 Rol 98.9 " .
35.0 » 99.7 w "
3545 23 100.1 - »
36.0 202 100.7 . =
36.5 2e3 101.9 Qb7 216.0
37.0 s 102.8 95.0 »
37.5 2.6 103.4 9543 "
38,0 o 105.0 95,0 o
38.5 2.8 104.8 9543 "
39.0 2.8 105.0 95.3 216.0
39.5 " 107.7 " v
40.0 " 111.8 95.8 "




1345

14.2
1hed
14.6
15
1545
16
16.5
17
17.5

18.3
18.4
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Temp. # 1
Engine

Head End
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Between cas-
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63
e o
[oNe Ne

O &% 5 5 &% 8B 5 % TO00N
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K= s
o

N = =
= BOoOvwWh =
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W
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L4

2640
2842
32.0
345
397
43262
4548
4342
4840
51.3
5645
60.0
69.0
775
86.7
125.5
88.3
88.9

Temp. # 4
Nose cone

(Sta. 40!

52.0
60.0
7065
7945
91.5
98.8
112.4
123.5

138.0

148.0
165.5
182,2
198.0
213.0
225.0
236.0

245.0

Tempe. # 5
Nose cone

(Sta.. 58!

58.0
6540
775
8447
98.5
106.5

120.0

133.5
150.2
165.0
183.9
209.0
2270
23945

239.5
249.0

Temp. # 6
Nose cone

(Sta-c AO!

5548
6344
70.7
7840
88.0
97.6
106.0

115.8

12644
137.9
150.2
162.0
175.0
190. 8
199.5

213.1
220.1
232.0

238.0
24940
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Skin and Engine Temperatures ¢ = BB I = 07. (Cont'd)

Temp. # 1 Temp. # 3 Temp. # 4 Temp. # 5 Temp. # 6
Time Engine Between ca<«- Nose cone Nose cone Nose cona
Sec. Head End ing & liner Sta._40) (Sta._ 58) (Sta. 40)
21 345 9R.7
=1le5 " "
22 " 9343
2245 s 9.0
23 " ]
235 N Oio5
24 4e2 955
2405 " 96
25 42 96,2
25.5 - 9608
26 L L
26.5 . 7.1
7 u 9842
275 " 997
28 " 99.0
28.5 ii 99.7
29 " 100.0
29.5 1] W
30 4ob 9947
305 " 100.,0
31 " 101.C
31.5 " "
32 L] w
3245 . 102.0
33 - 102.5
335 » .
34 5.0 "
3445 v "
35 5¢5 ”
355 " .
36 w "
jé.s W ]
37 5.8 »
40 5.8 "
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ine Temperatures °¢ - BB I = 07 (Cont'd)
Temp. # 7 Temp. # 8 Temp. # 9 Temp. # 10

Time Nose cone Nose cone Nose cone Cylinder

SBC! !S‘ta- 58! (S‘ba. 40! ‘S'tao 58! (Sta. 66!

Ge5 5040 5407 5340
10 65.0 5040 61.0 57.7
10.5 73.5 5540 69.0 64,2
11 & ol 61.0 76.7 7240
11.5 97.0 69.0 88.0 80.5
12 106.5 6.5 99,0 8644
12.5 121.:2 82,0 110.8 93.7
13 133.7 97.5 123.8 102,.2
13.5 148.0 109.3 135.9 111.5
14 159.4 116.5 118.0 118.8
1ol 163.5 129.3 163.3 128.5
15 213.5 136.9 179.3 138.0
15.5 235.7 1448 198.0 148.8
16 251.5 15544 2170 160.7
16.5 166.0 239,0 175.8
17 174,40 183.4
17.5 182.0 189.9
18 188.8 195.0
18.4 196.7 20245
19 - 202.2 20445
19.5 211.2 215.2
20 215.5 "
20.5 221.5 221.5
21 225 .4 "
21.5 230.0 228.2
22 235,90 »
22.5 240.0 235.0
23 24345
235 245 .0 235.0
24 w "
21*.5 b | n
25 245.0 235.0
25.5 w 0
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a ine ratureg °¢ = BB I - 07 (Cont'd)

Temp. # 7 Temp. # & Temp. # 9

Time Nose cone Nose cone Nose cons

SGCO !Stan 28! !Sta- éOl f,Sta.u 5_8!

32.5 R45.0

33. "
33.5 L
34 "
3445 "
35 T
3545 "
36 "
36.5 w
27 u
W

Temp. # 10
Cylinder
§§§ao 66!

235.0
w



UNCLASSIFIED
L9

Engine I;esgg_‘e = DoBoleZe -= BB I = OE

Time Pressure # 1 Time Pressure # 2
&co !Eogoﬂ'&gg_)__ Sac. s Se .
0.0 13 C.0 168
De1 25 0e2 176
Oed 790 VYA 764
1.0 763 1.0 751
2.0 721 1.5 743
3.0 738 2.0 739
40 748 2.5 735
540 ! 3.0 T43
6.0 738 FANG 735
7.0 733 5.0 735
8'0 u 600 '
9.0 » 7.0 731
10.0 T23 8.0 722
11.0 710 9.0 »
12.0 705 10.0 710
13,0 u 11.0 702
14.0 708 12.0 689
14.8 » 13.9 L
15.0 700 14.0 n
15.7 643 15.0 "
15.75 27 15.1 .
15.9 10 15.7 635
16.05 2! 15.75 105
16.2 15.8 114
16.55 O 16.0 "
16.8 16.1 68
172 16.3 81
17.3 4 156.9 27
17.5 17.0 68
19.0 Tel5 0
20.0 C 17.75 68
18.0 60
18.3 14
1&.7 39

20.0 35
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Engine Pregsure - p.sei.gs = BB I - 06

Time Pressure # 1 Pressure # 2
Seco. (paé_oiogo)_ (Do aiogu)
0 19 229
0.15 19 229
0.25 844 837
0e5 814
1 789 804
2 752 779
3 . 762
4 . 762
5 " 762
6 752 754
7 48 754
8 748 46
9 740 42
10 738 738
11 727 729
12 723 725
13 723 721
14 725 721
14.3 727 Rl
145 712 716
15 659 654
1515 540 557
15.82 498 495
16 467 LT7
17 298 288
18 176 188
19 95.7 101

19.91 48k 81



Engine Pressure = p.Ssiege = BB I = 07

Time
Sec.

0.0
«05
«15
.2
«23
b
53
b

e ®
o~ o O

aed ==
ka;F'O\Ocnﬁﬂoﬂh#‘beih)H

13.6

15
16
i
18
19
19.1
19.3
19.5
20

Pressure # 1
('D‘a Soles )_

18
£93

852
853

823
323
n

813
w

802
795
792
790
788
?'}‘92
T8
748
572
329
205
93
43
41
18
20
18

Pressure # 2
(D.Soi.g-)

23
873

L]
844,
860
840
823
819

811
819
"

811
802
"

793
7%
784

748
556
327
201
114

43

UNCLASSIFIED
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APPENDIX "CH

TABULATID CHICK~-OUT AND AL IONJENT DATA

FOR BIACK DRANT I - (01 to 7).



Body Aligament Dete for BB I - (01 to 07)

§, OF LAUNCHER
FORE LUG

-“-EEE::E:j"'

JDATUM

Using the body at the fore and aft lugs to define the body datum
axis and the root of Fin Ne. 1 as a vertical datum, deviation from the
nominal radius st the following stations were measured and recorded.

The permissible circumferential deviation was 0.06"/60° of circumference

with a maximum of 0.180°.

Black Brant I = CG1

Station

31.92

62.17

81.83
100.00
120.00
140.00
160.00
180,00
200400
220,00
240400
265,00
287.00

ANGULAR POSITION

UNCLASSIFIED
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g° 6g°
+¢205 +0 240
"0025 +.01%
~e 035 "'0322
=040 ++350
-.038 +,063
-2 034 +.065
=e009 +.046
-+006 +,016
-.008 + 6004,
-.016 =+009
+,005 o003

ca

1200 180¢°
+.005 0
=. 041 =+ 040
= 018 “e 015
e 028 e 013
-.032 -+ 013
=026 -.019
-.019 - 034
-.027 =0 042
-.038 -.015
~e 028 e 018
+.004 -.016
+,002 +.002

240°

+.065
"0008
+,002
4.027
+.044,
+.046
+.051
+.,053
'.'00‘4,8
+.037
+.031
+.004

300¢°

+.050
-.028
+.021
+,025
-.009
-.012
-.009
+.,013
+,032
+.035
+,025
+.007
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5k
Black Brant I - O2
ANGUIAR POSITION
Station 0° 600 1200 1800 _240° 3000
31.92 +0,059 +0046 +0004 =,010 +,012 +,012
62417 +,056 +.052 +.008 -.008 +.059 +,009
81.83 "'0011 "0012 "‘0004 "'0005 '-0014 “'9002
100,00 +.041 =075 +.055 +,045 -.082 +,022
120,00 +,035 -.074 +,068 +,041 -.058 =0002
140-00 +,020 -0063 +,072 +004.3 -:O‘jo -,017
160.00 "0007 -0013 +o065 '.‘5059 -'0043 “0018
180.00 -.038 -.010 +.054 +.074 -.026 -.036
200,00 =027 +,009 +.049 +.045 -.031 =.035
220,00 -0 006 +,032 +.043 +,027 -.036 =.038
240,00 +,008 +0.040 +.040 +,002 ~.035 - 042
265 .00 “'3004 +,008 +,010 =0,005 -,002 "'0003
287.00 - - - - - -
Black Brant I - 03
ANGULAR POSITION
Station 0° 60° J200 180 2409 300°
31092 ""0075 “‘0040 _904.8 o 036 "0070 "0043
62017 "'0070 "'0036 -0034 ) "0024 -0054. —0027
81083 -0003 +n004. -e 020 +oOlo *‘0012 -0 Oll
100000 “‘0038 +9035 "0066 +005£|. +em5 -0031
120900 '.'0062 +0031 -0056 +9064 -'9008 -0055
14.0000 "'0082 ""9035 o 036 +059 ""0021 "'0065
160,00 +,076 +,047 -,010 +.055 =045 -.052
180,00 +.066 +.043 +.020 +,050 -, 065 =+ 040
200,00 +.049 +,017 +.056 +,038 -.054 -.042
2200(1) +0030 '.'0005 "‘0069 "'0021 “0027 -0030
240000 "'0005 “‘0001 "'0059 +o009 -0009 "0010
265.80 +.002 +0,004 +.014 +,006 0 -+ 006
287.00 - - - - o -
Black Brant I -
ANGUTAR POSTTION
Station 0° 60° 1200 180° 2409 300°
31092 +.,026 "0035 +9028 -0039 -0040 ":021
62417 +.,018 =-.025 +.014 -.025 -.030 -.009
81083 +0010 -0015 "'0009 *0010 ""0016 +.002
100,00 +,035 -,065 +,065 +.024 =075 +0.027
120,00 "'0026 -, 088 "'0095 "'9013 =072 +o037
140000 +,019 - 089 + 0094, +,009 = 064 +o 046
160,00 +.028 -.060 +.055 +.020 -, 062 +.048
180,00 +.033 =.020 +.004 +,025 =0 042 +.,050
200,00 +,032 +,005 +.001 +.002 =-.012 +.020
220,00 +.041 +.020 +,010 -.031 +.014 =a013
220.00 +.034 +.036 +,018 =035 +.014 -, 021
265,80 +,012 +,003 +,004 +,001 +,008 +,004

287,00
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Black Brant I = 05
ANGUTAR POSITION
atio 0°.  _60° 1200 _180°  _240°  _300°
31.92
62.17
81.13 +,027 +,022 +,033 +.026 +.024 +.025
100,00 -.028 =075 +.02 - 025 -.010 +,018
120,00 =o 040 -.097 +.04 -.019 -.014 +.042
0.00 -e 047 -.058 +.037 -.018 -.008 +.039
160,00 . =047 - 044 +.006 -.013 +.015 +.018
180,00 -.043 -.017 ~-.004 +.004 +.025 -.034
200,00 -.035 -.010 ~-+029 +.005 +.063 -.0
220000 -0035 -0012 -.062 --012 *0032 --065
22 .00 -.038 -.027 ~.056 -.006 +.063 -.040
385.80 - 004 .000 -.003 -.002 -.001 -.003
700 - - - - - -

Black Brant I - 06
ANGULAR POSITION

Station Qe 60° 120° 1809 2400 _300¢°

31.92

62.17

81.83 +,053 +.,032 +.042 +.039 +.018 +.033
100000 +¢032 '-050 +.053 +0018 -0123 —0001
120.00 +-02 "0037 *0067 +0023 = 1 —.0

0.00 +.02 -.034 +,060 +.,015 -.125 =01
160,00 +.029 -.033 +.040 +,001 -.089 +.020
180,00 +,012 -.026 +.016 -+004 -.062 +.003
200,00 +.005 -.008 +.006 -.028 -.029 ~. 004
220,00 -+004 «000 -.020 =046 +.010 +,017
2 0.00 0000 "0010 -0018 --042 +o0 -0011
2 5080 -.006 --012 -0017 -.013 -.O -.003
287.00 - - - - - -

Blaeck Brant I = 07

ANGUTAR POSIT ION

Station 0o 60° 120° 1800 2400 3000
31.92

62.17

81.83 +.034 +,031 +,032 +,023 +.028 +.038
100,00 ;0019 ;¢061 +0013 -.028 -.029 *.058
120.00 -.046 ‘.065 +0068 —.060 = 0 *0095
140.00 -.040 -.065 +.046 -.056 -.050 +.093
160'00 ) 0.4.5 7.073 +¢030 -.043 -.01;.2 "'0085
180-00 -.022 -.079 -0003 -.017 —-017 *-064
220,00 -+ 00 -.101 -.025 -.008 +,021 +.033
240-% -.OO “0086 e 033 "'.016 +0021 I‘0015

265.80 -.003 +.001 -.003 -.001 -.005 -.006
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Fin Alignment Data for BE I - (01 to O7)

- \ = = - _ Body Axis
(:) Fin Base
) 4
N1
H P~
o
o
1
. 70

With a datum plane produced by the body axis and the mid-point of the
root of Fin No, 1; the deviation from the datum plane at the following mid-
points for Fins No. 1, 2 and 3 after rotating were recorded.

The permissible chordwise incidence error of the points S to X, T to
Wand U to V was 0.1"/ft., length of chord. The permissible variation of
mid-point Z from the line joining S and X was C,040+. Similarly, mid-point
Y permissible variation from the line joining T and W was 0.030 in. The
nermissible dihedral error between points S and U and between points X and V
was 0,501 in, The points T and W could vary from lines joining S and U, and
X and V respectively by 0.050 in.,

The first measurement is port and the second is starboard looking from
the rear.

Black Brant I - 01

Fin No, 1 Port Starbeard Port Starboard Port Starboard
Ront S. +.032 -.032 Z, +,035 -,035 X, +,001 -.00L
Mid Span T. +.025 -,025 Y. +,039 -,039 W, +.00L -,00L
Tip U, +,019 -,019 V., +.026 -,026
Fin No., 2

Root S, -.050 +,050 Z, +,010 -.010 X, +.075 -.075
Mid Span T. -.018 +,013 Y. -.020 +,020 We +,012 -.012
Tip U. =,011 +,011 V. +,022 =,022
Fin No. 3

RO.’)t Xc “0071 +5071 Zu +9029 -;:029 Xu "-026 +0026
Mid Span T, -.085 +,085 Y, -.040 +,040 W, =.016 +,016
Tip U, -.077 +,077 V. +,015 -, 0L5



Black Brant I - O2

Starboard  _Port = Starboard

Fin No.l Port

ROO’O Xo "'0021 "'0021 Zo ‘+o021
Mid Spa.n T +0019 --019 Y. "'0004
Tip U‘ +0005
Fin No.Z2

Root So-“‘¢079 -¢O79 Ze "'004.1
Mid Sm.n T +0083 ""‘¢083 Y. +.022
Tip U. +.013
Ein No.3

Root S, +.111 -e111 Ze +.061
Mid Span T. +.079 -.079 Y. +.035
Tip U. +.058
Black Brant I - 03

Fin No.l Port Starboard Port,
Root S. =.017 +,017 Ze =o011
Mid Spa.n Te +.030 -.030 Y. -.005
Tip Us +.020
Fin No.2

Root. So '.'0015 -0015 ZO -.018
Mid Span T. +.027  -.027 Y. +.100
Tip U. +.023
Fin No.

Root 8. +.030 =.030 Ze +.011
Mid Span T. =013 +.013 Y. =017
Tip U. +.032
Black Brant I = O

Fin No.l Port Starboard Port
Root S. +.010 -.010 Ze +.002
Mid sm T. +.050 —.050 Yo -.010
Tip U. -.050
Ein No.2

Root S. +0048 "'001;.8 Ze =+005
Mid Span T. +.052 -.052 Y. -.010
Tip U. -.003
Fiﬂ NO.E

Root S. "0008 +-008 Z. +0019
Mid Span T. =-.001  +.001 Y. +.022
Tip Ue +.038

bt ) 021
e OO&
"".005

—004,1
bt 022
i 013

_0061

-.035
-0058

+.011
+,005
-,020

+.018
"'0100
e 023

-.011
+.,017
-.032

Starboard

-+ 002
+.010
+.050

+,005
+.010
+.003

-.019
e 022
e 038

UNCLASSIFIED

—Port

X. +.000

W. +.007
V. +.008

I. - 017
W. — 04,7
V. e 006

xo -.035
w. -.030
V. "'0005

Port

X, =.017
W. =.025
VO - 015

X. -0009
We +.027
Ve +.0005

X. +.008
W. =-.028
V. -.011

Port

X. =.024
W. =.015
Ve -.002

x. "-060
wo "0035
v. -.017

x. "-029
We =& 006
Ve +.022

57

Starboard

-+000

=007
-.008

+¢017
+.047
+,006

+.035
+ .030
- 005

Starboard

+,017
+,025

+.015

+.009
-0927
-+ 0005

- 008
+,028
+,011

Starboard

+.024
+.,015
+.002

+QO6O

+.035
+,017

+.029
+.006
-.022
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Black Brant I = 05
Fin No.l _ Port
Root Se =.055
Mid Spa-n To -.049
Tip

Fin No. 2

Root S, +.,018
Mid Span T. +.055
Tip

Fin No. 3

Root 8. +,058
Mid Span T. +.033
Tip

Black Brant I - 06
Fin Noe. 1 _ Port
Root S. +.035

Mid Span T +00A3
Tip

Fin No. 2

Root S. +.045
Mid Sp&n Te +0033
Tip

Fin No. 3

Root S. +.001
Mid Span T +00A5
Tip

Black Brant I = 07
Fin No. 1 _ Port

Root S. +5014
Mid Span T. +.047
Tip

Fin No. 2

Root S. +.033
Mid Span T. +.092
Tip

F;n Ngo 2

Root S. +.022
Mid Span T. +.019
Tip

Starboard

+.055
*,049

bt ] 018
=.055

=058
-.033

Starboard

=.035
=043

=045
-.033

-.001
=t ] 045

arb

_°014
-0047

-.033
"0092

-0.022
-0019

Port

Zo =.020
Y. +,003
Uo "‘0004

Z. +.014
Y. +.031
Uo +,006

Zo +.012
Yo “’001.3
Uo '-0033

Port

Zn -0012
Y. +,001
U =.004

Ze +.020
Y. +.037
U. +.028

Zo =.004
Y. +.027
U. +0035

Zo +,009
Yo «+.014
U, +.033

Zo =o011
Yo +.029
U. +.073

Zo +0015
Y. +,028
U. +.031

Starboard

+.,020
-.003
+0004

- 014
- 031
—9006

"“0012
+,013
+.,033

Starboard

+,012
"0001
+0,004

~.020
-.037
-0028

+,007
o 027
<2035

Starboard
=009

~.033

Port Starboard
X- +0007 -0007
wc -’.008 *0008
Vo +.,011 -.011
x° +uo21 - 021
Wy +.037  -.037
Vo 4‘0000 = 000
X, =021 +,021.
"a - 027 +9027
V. +,008 -,008

Port  Starboard
Xn “o 015 *‘0015
Hc +0012 --012
Vo *0011 ‘0011
Xo =003 +.003
W. +.010 -.010
v. *‘0007 -a 007
Xo =.015 +,015
W. +,009 =-,009
Vo +.033 =-.033

Port Starboard
Xu +0002 0o 002
wo “0016 - 016
v. "0017 - 017
Xo =025 +,025
W. -0029 *-029
Vo +,010 -,010
Xe =005 +.,005
Wo +.016 -,016
V. +.009 -,009
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Telemetry Antenna Alignment Data for BB - (01 to

Using the datum plane produced as hefore with body axis and Fin
No. 1, the deviation of the leading and the trailing edge of the tele-
metry antenna from the datum plane, at the root, at the centre span and
at the tips was recorded. The permissible variation of the trailing
edge point to a leading edge point at a particular chord line was 030 inch.

The allowable variation between the root and leading edge and the
root and tip of trailing edge was .200 inch.

Black Brant I - 01

Ante nna NQ e I LeEe M_o_
Root 080 098
Mid Span «107 «094
Tip .086 +088
Antenna No, 2

Root - «174 172
Mid Span «155 .156
Tip « 142 «121

e Qe

Root . 067 -109
Mid Span .055 .078

Black Brant I = 02

&1"_’.6& No. 1 oEo T.Ee
Root « 045 .038
Mid Span «050 .028
Tip «045 .038
Antenna No. 2

Root 283 243
Mid Span 26/ 213
Tip 237 171

nte No.

Root +180 »140
Mid Span 172 - «135

Tip 155 «155



c - 0

Antenna No. 1
Root

Mid Span

Tip

Antenna Noo, 2

Root
Mid Span
Tip

Antenna No. 3
Root

Mid Span
Tip

+) rant - 0
Antenna No. 1
Root
Mid Span
Tip

Antenna. No. 2

Root

Mid Span

Tip

&!lt enna¢ No. 2

Root
Mid Span
Tip

Black Brant I = 05

Antenna. No. 1

Root
Mid Span
Tip

Antennac No. 2
Root

o

Ante : Noe

Root
Mid Span
Tip

DEO

2018
2002
0027

0058
.058
039

0302
0282
0283

2036
.061
2056

189
.188

.188

101
-079
0073

0017
2040

- 065

043
2022
-000

-072
087

T.E.

«027

008

085
0042

289
+29%

173
.185

.06
-087
-067

T.E.

.012

v

<043
«020
-000

.072
«090




ck Brant I - 06

Antenna No, 1

Root
Mid Span
Tip

Root
Mid Span
Tip

L.E.
«000
+000
«017

«037
«037
+023

«010
+028
045

L.E.

.038
«030
+035

«021
»013
»008

+049
«055
«071

UNCLASSIFIED

T.E.

»005
«005
«019

«032
«029
«025

«010
.028
037

T.E,

<041
035
<037

«007
«001
«007

« 04ty
<051
<073

61
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Launcher Tu eviation Data for BB I = (01 to 07

The height of the fore and aft lugs and alignment of the aft lugs
were recorded using the line joining the middle of the fore lug to the
body axis as vertical datum axis. The permissible variation from the
nominal dimension in height was 0.03in. The permissible variation from
the nominal dimension for the transverse distance from § was 0.04in. Also
the sum of the transverse distances was not to exceed the sum of nominal
distances by more than 0.06 In.

Black Brant I

Nominal _O1 02 03 04 05 06 o7

Fore Lug

Height from i 9078. 95769 90750 9,796 90750 90760 90751 90778
to top riding
surface .

Port Aft Iug

Height from @ Tol1®  Toh22 Te351 Tohll T.415 Ted31l Tehl2 Te4l
to top riding
surface.

Transverse dis- 6,00 6,005 5.996 6.010 6,005 5.993 6,008 5.980
tance from §

to inner riding

surface.

Starboard

From @ to inner  7.41™  7.414 7.361 7T.415 7420 T7e401 7.403 7.39%
riding surface.

Transverse dis=— 6000- 5.987 60006 50996 60002 60016 60000 60021
tance from §

to inner riding

surface.



Nozzle Alignment Data for BB I - (Ol to 07)
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Vehicles

BBI-01
BB I~ 02
BB I~ 03
BB I~ 0L
BB I - 05
BB I - 06

& = OF

The angular differences between the nozzle axis obtained by joining
the centres of the nozzle exit and throat and the body datum axis were re-
corded, The permissible angular variation was 5 minutes.

Angle of Nozzle to Datum Axis

0% - 2% - 15" down towards Fin No. 1

0% - 17 - 3" down towards Fin No. 1

0¥ - 1' -~ 52" down towards Fin No. 1
Q9 - 17 - 3" down towards Fin No. 1
0° - 2% down towards Fin No. 1
0% - 2! down towards Fin No. 1

0% - 17" down towards Fin No, 1



UNCLASSIFIED
64

APPENDIX "D"

METEOROLOGICAL DATA FOR
BLACK BRANT- I - (01 to 07).
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ANEMOMETER RECORDINGS OF WIND SPEED AND DIREGTION
ROCKET BB I - 01 DATE 5 Sept. 1959
TIME.  OST WIND SPEED IN MPH DIRECTION IN DEGREES

0630 | 13.0 147
0700 10,5 : 149
0730 13.0 15
0801 16.5 146
0858 | 12.0 160
X-60 SECONDS ' 12,5 153
X=45 SECONDS 10.5 145
X-30 SECONDS 10,0 | 156
X-15 SECONDS _ 1.0 160
M'l HRS 21,5 SECONDS) 9.5 149
| Xe15 SECONDS ©10.0 | 154

0937 12.0 150




66

UNCLASSIFIED

RADIOSONDE DATA FOR _BB I - O1

RUN NOt __ ) DATEs _ 5 Sept, 1959

RELEASE TIMEs _ 0545 (0.8.Ts)

HETGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS c PEROENT 0
0 0 999 +10.0 88 + 8,
60 197 9% _+ 9.3 9 + 7.7
420 1,378 950 +12.0 90 +10.4
760 2,493 912 +12.0 86 + 9,8
1,640 5,381 818 + 5.5 81 + 2,5
2,420 7,940 T, + 2.9 64 - 3.3
3,000 9,842 693 -1.3 69 - 6.3
3,330 10,925 664 ;-1..0 36 ‘ -ié.9
4,030 13,222 607 - 9.0 48 ~18.0
4y T4O 15,551 553 -13,6 75 -17.1
4,970 16,306 537 -13,5 U 17,1
6,130 20,112 460 -20.9 68 =25.3
7160 23,163 400 -28.8 67 430 -
8,710 28,576 320 =40,0 58 )
10,010 32,841 263 -51.1 MB MB
11,180 36,680 220 56,7
11,740 38,517 202 -54.,8
13,200 43,307 _ 160 -52,0
13,810 45,308 146 =53,3
14,520 47,638 131 -l8.9
15,370 50,426 115 -50,9
17,350 56,922 85 =50,5
18,880 61,942 67 =49,8
19,190 62,959 [YA - L7.6




- UNCLASSIFIED

67
RADIOSONDE DATA FOR _BB I - 01 |
RUN NO: _1 DATE: _5 Sept. 1959 RELEASE TIMEs _ 0545 (0.8.74)

HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS ° 0 PEROENT 0
22,306 ?3’183 40 -43.4
28,000 91,864 17 434
31,548 103,504 10 37.5




UNCLASSIFIED

%0 RAWIN DATA FOR BB I - O1
RUN NOs _2 DATE: _5 Sept. 1959 RELEASE TIMEs __ 0545 (0.8.T.)
© MEAN WIND COMPONENTS TN M.P.H.
LAYERS IN KILOFEET N s E W
2 =3 ' 15,0 2,0
3 -4 25.0 1.0
4 =5 ' 33.0 2,0
5 -6 | 38.0 5.0
6 -7 ' 4.0 13.0
7 -8 | 36,0 19.0
8 -9 35,0 15.0
9 - 10 | 34.0 22,0
10 - 12 28.0 25.0
s LV 20,0 27.0
1Y -16 28,0 39.0
16 - 18 37.0 47.0
18 - 20 | 30.0 48.0
20 = 25 ' - 38.0 53.0 |
25 - 30 . 22,0 48,0
30 - 35 | 22.0 49.0
35 = 40 34.0 70.0
40 = 50 | 25,0 65.0
50 = 60 . 7.0 30.0
60 - 70 0 0 14.0
70 - 80 5,0 7.0
80 - 90 | 10,0 6.0
90 - 100 6,0 0 0




UNCIASSIFIED

69
PIBAL WIND DATA FOR _BB I - O1
4 DATE: _ 5 Sept. 1959 RELEASE TIME __0630 (esr)
MIAN WIND COMPONENTS IN MPH
LAYERS IN FEET N s E W
0-120_ 9.5 8.5
120240 16,0. 12,0
24,0-360 18.5 13.0
360-480 18.5 10.5
480~600 29.0 7.0
600-720 33.0 6.0
720-830 28,0 0 0
830940 2440 4.0
94,0-1050 19.0 5.0
1050-1160 17,0 5.0
'1160-1270 12,0 1.0
1270~1380 10,0 1.0
1380-1490 8.0 2.0
1490-1600 4.0 10
1600-1710 3.0 2.0
1710-1820 7.0 . 8,0
1820-1930 10.0 3.0
1930-2040 9.0 7.0




UNCIASSIFIED

70
PIBAL WIND DATA FoR _BB I = 01 |
RUN NO. _2 DATE: _ 5 Sept. 1959 RELBASE TIME 0700 (csT)
MIAN_WIND GOMPONENTS IN MPH
LAYERS IN FEET ' N s | B W
0-120_ 10,0 8.0
120-240 | 13.5. 9.5
24,0-360 16.5 10.0
360480 25,0 9.5
480-600 29.0 5.0
600~720 : 32,0 2.0
720-830 | 28.0 A 5.0
830-940 23,0 4.0
94,0-1050 '- 19,0 : ' 4.0
1050~1160 16.0 7.0
1160-12170 | 11.0 2.0
| 1270-1380 ‘ - 15.0 0 0
| 1380-1490 12.0 2.0
1490-1600 16,0 3.0
1600-1710 ‘ 15.0 3.0
| 1710-1820 16.0 4:0
1820-1930 20,0 4.0
1930-2040 20,0 2.0




UNCIAGSIFIED

71
PIBAL WIND DATA For _ BB I - Ol
RUN NO. _ 3 DATR: _ 5 Sept. 1959 RELEASE TIME 0730 (csT)
MIZAN_WIND COMPONENTS IN MPH

LAYERS IN FEGT ' N s | E W
0-120_ 8.5 7.5
120-240 10.5 6.0
24,0-360 15.5 8.0
360-480 25.5 7.0
480-600 31.0 2.0

__ 600-720 32.0 0 0

720-830 . 30,0 8.0

830-940 26,0 3.0

940-1050 24,0 0 0
1050-1160 16.0 4.0
11601970 | 17.0 4.0
1270~1380 ' ~ 20.0 6.0
1380-1490 19.0 6.0
1490-1600 24,.0 8.0
1600-1710 20.0 10.0
1710-1820 24,0 10.0
18201930 2.0 10.0
19302040 ] 16.0 8.0




UNCIASSIFIED

h
PIBAL WIND DATA For _BB I - 01
RUN NO. _6 _ DATEs __5 Sept. 1959 REIFZASE TTME 0937 (ost)
MIAN WIND COMPONENTS IN MPH
TAYERS IN FEET | N | 8 ! B y
0-120_ 7.0 : 4.5
Al ‘ 9.0 7.0
240-360 12.0 v
360480 | | 16,5 8,0
4,80-600 18,5 3,5
600-720 - 0.0 | ! o
720-830 ‘ 19.0 1 10
830-940 20,0 .5
9404050 | 19.5 1.0
1050-1160 _ 2,0 2,0
.1160—1270 240 s B
1270-1380 22,0 40
1380-1490 71,0 5,0
14901600 o 0 "
1600-1710 ' 32,0 6.0
| 1710-1820 28,0 4.0
1820-1930 32.0 8.0
1930-2040 30.0 6.5




UNCLASSIFIED
75

ANEMOMETER RECORDINGS OF WIND SPPED AND DIRECTION

ROCKET _BB I - 02

DATE _5 Sept. 1959

TIMB. CST WIND SPEED IN MPH DIRECTION IN DEGREES
1324 . 6,0 139
1429 6.0 135
1526 6.5 120
X-60 SECONDS b5 105
X-43 SECONDS 0.5 105
X-30 SECONDS 0.5 105
X-15 SECONDS 8.5 120
X~-TIME (1624 HPS 48 SECONDS) 3.0 120
X+15 SECONDS 8.0 115
1630 115




UNCIAGSIFIED

e RADIOSONDE DATA FOR _BB I - 02
RUN NO: _ 1 DATEt 5 Sept. 1959 RELEASE TIMEs _ 1200 (C.8.T,)
HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS c PERCENT 0
0 0 994.2 + 11,7 94% + 10.7
130 ‘ 421 | 982 sl 9 + 9.5
270 | 886 967 + 14,6 89 +12.9
520 1706 935 + 14.5 83 + 11,5
1110 3642 870 + 11.5 49 + 1.4 .
1460 4790 835 + 10.6 26 - 7.9
2140 I em | o + 5.4 69 + 0.3
3200 10499 675 .- 1.6 93 - 2.5
3850 12631 623 - 5,0 95 - 4,5
4500 _ 14764 572 - 8,0 9 - 9.2
7201 23695 400 - 26.8 72 - 30.4
8890 . 29167 - 315 i 40,0 70 - 43.4
10510 . 34482 246 - 53,2 MB MB
11150 36581 223 - 55.8
12270 40256 188 | -5.6
12900 42323 170 - 53.5
14160 . 4B45T 140 - 53.5
16341 53612 100 - 50.4
18300 60039 74 - 51,3
19210 63025 64 - 49.9
20570 67487 52 - 52,4
26875 88173 20 - 46.2




UNCIASSIFIED

7

RADIOSONDE DATA FOR _ BB I - 02
© RUN NOs __2___ DATEs __5 Sept. 1959 RELEASE TIMEs __ 1626 (0.8.7.)
HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS 0 PEROENT 0
0 0 990 + 10.0 98% + 9.7
630 2,067 915 + 13.0 86 + 10,7
1,120 3,675 865 +11.6 89 * 9.9
2,480 8,136 733 + 2.2 96 + 1,6
3,290 10,974 664 - 1.0 9% - 1.8 .
5,000 16,404 535 - 10.0 64 - 15,5
6,490 21,293 437 - 20,8 51 - 28,2
7,161 23,49 400 - 27.8 | =350
10,250 33,629 254 - 51.0 MB MB
10,970 35,991 228 - 49.3
14,336 47,004 136 - 51.7
16,356 53,661 100. - 50.0
21,006 68,917 50 - 48.6
23,349 76,605 35 - 491




UNCLASSIFIED
78 : RAWIN DATA FOR BB I - 02

RUN NO: 3 DATE$ 5 Sept. 1959 RELEASE TIME: . 1200 (CeSeTe)

MEAN WIND COMPONENTS IN Mo.PeH.

YAYERS IN KTLOFEET N 8 E W
2 -3 ' - 22,0 14.0
3-4 26,0 15.0
4 =5 ; 24.0 10.0 §
¥ b | | 25.0 5.0
6 -7 v 28,0 1.0
7 -8 40,0 , 5.0
8 -9 43.0 8.0
9 =10 47.0 ' 10.0
0 =12 47.0 12.0
12 - . 44,0 ~13.0
1 - 16 | 41,0 12.0
16 - 18 39.0 13.0
18 - 20 | 36.0 14.0
20 - 25 | 33.0 16.0 |
25 = 30 38.0 22,0
30 - 35 | 47,0 34.0
25 = 40 35.0 42.0
40 =50 | 21,0 34.0
50 - 60 | 15,0 ' 22,0
60 ~ 70 19.0 22,0
70 - 80 1.0 2.0
80 - 90 ‘ 3.0 9.0.
90 - 100




UNCLASSIFIED

RAWIN DATA FOR BB I - 02 ”
RUN NOt _4 DATE: 5 Sept. 1956 RELEASE TIME: __ 1626 (0+8.T.)
© MEAN WIND COMPONENTS IN M.P.H.
LAYERS IN KILOFEET N 5 E W
2 -3 ' 23.0 3.0
3 -4 28.0 1.0
b =5 26.0 0 0 .
5 -6 | 27.0 0 0
6 -7 26,0 8,0
7 -8 27.0 . 9.0
8 -9 29,0 10.0
9 - 10 32,0 ' 12.0
10 — 12 ~ 32,0 13.0
12 - 14 26,0 11,0
1 - 16 , 25.0 10.0
16 - 18 27.0 12.0
18 - 20 | 33.0 13.0
20 - 25 '~ 36.0 16.0 |
25 - 30 39.0 11.0
30 - 35 | 460 11.0
35 = 40 30.0 34.0
40 = 50 | ' ' 24.0 32,0
50 - 60 | 17.00 | 25.0
60 ~ 70 4.00 16.0
70 - 80 7.00 10.0
80 - 90
90 - 100 » 1




UNCLASSIFIED

80
PIBAL WIND DATA FOR _BB I = 02
RUN NO. _1 5 Sept. 1959 RELDASE TIME _ 1324 (csr)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET s B W
0=120_ 6.0 7.5
120-240 9.0 13,5
24,0-360 10.0 14.0
360-480 12.0 14.0
480-600 18.5 18.5
600-720 23,0 16,5
720-830 30.0 22.0
830-940 31.0 16.0
940-1050 25.0 13.0
1050-1160 28.0 12.0
1160-12170 24,0 6.0
1270~1380 3.0 12.0
| 1380-1490 27.0 8.0
1490-1600 26.0 6.0
1600-1710 28.0 8.0
| 1710-1820 20.0 0 0
1820-1930 20.0 2.0
_1930-2040 20.0 4.0




UNCIASSIFIED

81
PIBAL WIND DATA FOR BB I = 02
RON NO. __ 2 DATEs _ 3 Sept. 1959 RELEASE TIME _ 1429 (ogr)
LAYERS IN FEET N s E | "
0-120 5.0 11.0
120-240 10.5 19.5
24,0360 13.5 19.0
_360-480 18.0 17.0
480-600 26.0 13,0
. 600-720 245 11,5
 720-830 26,0 10.0
830-940 26.0 6.0
940-1050 23.0 5.0
1050-1160 22.0 0 0
1160-1270 28.0 0 0
1270-1380 28,0 1.0
1380-1490 28.0 0 0
1490-1600 32.0 0 0
1600-1710 28.0 4.0
| 1710-1820 28,0 4,0
1820-1930 34.0 4.0
1930-2040 38.0 .15




UNCLASSIFIED

82
PIBAL WIND DATA FOR BB I = 02
RUN NO. _3 DATEt __ 5 Sept. 59 RELFASE TIME _ 1526 (csr)
MEAN_WIND COMPONENTS IN MPH

LAYERS IN FEET | N s B L
0-120_ 2.0
120-240 11,5
24,0-360 14,0
360-480 - 17.0
£80-600 22.0
600~720 18.0
720-830 14,0
830-940 10.0
94,0-1050 12,0
1050-1160 12.0
1160-1270 12.0
1270-1380 12.0
| 1380-1490 12,0
1490-1600 12.0
1600-1710 16.0
1710-1820 16.0
1820-1930 20,0
1930=-2040 Balloon entered clouds




UNCLASSIFIED

83
PIBAL WIND DATA FOR _BB I = 02
RUN NO. _ 4 DATEs _5 Sept. 1959 RELIBASE TIME 1630 (csr)
MIAN WIND GOMPONENTS IN MPH
LAYERS IN FEET N 8 E | W
0-120 4.5 15.0
[ 120-240 (7 28 19.0
24,0~360 9.0 20.0
360480 14.0 14.5
480-600 10,0 13.5 J
B} 600~720 10.0 15.5
720-830 8.5 12.0
830~940 9.0 12.0
940-1050 17.5 12.0
1050-1160 23.5 7.0
.1160-1270 20.0 2.0
12170-1380 © 23.0 6.0
1380-1490 29.0 1.0
1490-1600 28,0 0 0
1600-1710 24.0 5.0
| 1710-1820 32.0 7.0
_1820-1930 36.0 3.0
1930-2040 38.0 0 0




UNCLASSIFIED
8L

ANEMOMETER RECORDINGS OF WIND SPPED AND DIRECTION

ROCKET BB I - 03

DATE _8 Sept. 1959

TIME. OST WIND SPEED IN MPH DIRECTION IN DEGREES
0542 13.0 282
0647 120.0 290
0730 26,0 303
0815 36.0 310
0823 25.0 312
X-60 SECONDS 25.0 300
X=45 SECONDS 25,0 291
X=-30 SECONDS 23.0 313
X-15 SECONDS 29.0 306
X-TIME (09;1__1,_1133 25,5 SECONDS) 28.0 306
X+15 SECONDS 26.0 291
0922 27.0 310




UNCLASSIFIED

RADTIOSONDE DATA FOR _ BB I - 03 _FS
' RUN NOs __ 1 DATEs __8 Sept‘. 1959 RELEASE TIMBEs __ 0445 (0.8.T4)
HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS ¢ PEROENT 0
0 0 997 + 5.6 86 * 3.5
220 722 970 + 3.9 64 - 2.3
1,050 3,445 874 | -29 75 - 6.6
1,500 4,921 822 - 5.8 ) - 8.7
1,820 5,970 793 - 6.3 82 - 8,8
1,960 64234 780 = bk . g1 Y3
3,100 10,171 674 - 6.5 55 =14.0 |
3,650 11,975 630 - 9.7 s -16.8
3,800 12,467 618 - 9.2 49 -17.8
| 4,100 13,451 59 S 1 38 =22.6
4,800 15,748 540 =17.3 4T C- - % -
5,680 18,635 - 480. =23.6 27 =37.4
7,005 . 22,982 400 -33.6 MB MB
9,500 31,968 275 -53,6
10,750 35,269 228 45,0
12,160 39,895 185 _~bhe5
14,160 . 4by45T 137 -45.8
| 16,254 53,327 100 -47.0
17,820 58,465 ) =454
| 18,250 59,875 %, =48,5
| 18,m0 61,384 69 -46.9
19,200 62,992 64 -47.2
19,720 64,698 59 -42.2
22,500 73,819 39 —48.8
26,819 87,989 20 474



UNCLASSIFIED
86

RADIOSONDE DATA FOrR BB I - 03

RUN NO$ DATEs 8 Sept. 1959 RELEASE TIMEs _ 0915 (0+8.T.)
HETGHT HETGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS 0 PERCENT 0

0 0 1,002 + 6.7 89% + 5,0
900 2,953 895 - 1.7 79 - 4.8

1,080 3,543 875 -1.1 76 - 4.8
1,420 4,659 .838 - 3.0 76 - 6.5
1,600 55249 821 - 2.6 74 - 6.5
2,110 6,923 769 - 3,1 64 - 8.8
2,420 7,940 741 - 5,0 58 -11.8
3,450 11,319 649 - 6.4 38 -1__8‘_,3____
4,000 13,123 604 -10,0 24 =266
7,051 23,133 400 -32.7 MB MB
7,650 25,098 - 366 -38.4
9,700 31,824 270 ~49.5

10,360 33,989 245 49,5

10,900 35,761 225 =514

11,700 38,386 199 47,7

12,480 40,945 177 =474

113,190 43,274 159 -49.2

16,246 53,300 100 74

18,200 59,711 T =486

21,520 70,604 4k =46l

23,150 75,952 .35 -49,0

30,281 99,147 12 -42.7




RUN NOt ___ 5 DATEs

RAWIN DATA FOR _BB I - 03

8 Sept. 1959

RELEASE TIMEs

AN WIND C

NENT 8 .

L]

0455

UNCLASSIFIED

87

(OaS-To)

LAYERS IN KTLOFEET

__43.0

44,0

41.0

2
2
4
5

42.0

4k 0

43.0

46.0

55.0

60.0

54.0

56,0

58.0

59.0

_59.0

59.0

63.0

62,0

50.0

34.0

21.0

18,0

21,0




UNCLASSIFIED
88

Intentionally blank



UNCLASSIFIED
89

RAWIN DATA FOR _BB_I - 03
DATEs _8 Sept. 1959 RELEASE TIME: __0915 (C.8.T.)

MEAN WIND COMPONENTS IN M.P.H.

LAYERS IN KILOFEET 8 E W

27,0
27.0

27.5

30.0

34.0

: 37.0
38.0

37.5

37.5
42,0

42,5
50.0
47.0

50.0
70.0

94.0

80.0

2.0 57.0

9.0 | 32.0

11.0 2.0

10.0 8.0

0 4.0

4,0 4,0




UNCIASSIFIED

90
PIBAL WIND DATA FOR BB I - 03
RUN NO. _ 1 DATR¢ 8 Sept. 1959 RELBASE TIME 0542 (cst)
MEAN WIND GOMPONENTS IN MPH

IAYERS IN FEET N 8 3 L
0-120 1.0 12,0
120-240 1.5 17.5
24,0~360 2.5 0.5
360-/80 1.5 26 0
480-600 1.0 35.0
600720 1.0 35.0
720-830 4.0 28.0
830-940 2.0 26.0
94,0-1050 8,0 31.0
1050-1160 5,0 32,0
-1160—1270 6.0 32.0
1270-1380 4,0 32,0
| 1380-1490 4.0 32,0
1490-1600 12,0 32.0
1600-1710 8.0 36,0
1710-1820 10.0 38.0
_1820-1930 10.0 36.0
_1930-2040 6.0 32,0




UNCLASSIFIED

91
PIBAL WIND DATA FOR BB I =03 _
RUN NO. __2 DATE: __ 8 Sept. 1959 RELFASE TIME __ 0647 (cst)
MEAN WIND COMPONENTS IN MFH
LAYERS IN FEET N 8 B W
0=120 0.5 19.5
120-240 4.5 26,0
24,0-360 6.0 19.0
_360-480 7.0 31.0
4,80-600 12.0 33.0 ‘
i 600~720 13.5 33.5
720-830 15.5 38.0
830-940 13.0 34.0
94,0-1050 18.0 41,0
1050-1160 17.5 445
-1160-1270 17.0 40.5
1270-1380 18,0 44,0
1380-1490 16.0 " 44,0
1490-1600 12.0 36.0
1600-1710 Clouds
1710-1820
1820-1930
1930-2040




UNCIA SSIFIED
92

PIBAL WIND DATA FOR __BB I - 03
RUN NO. 3 DATE: 8 Sept. 1959 RELEASE TIME 0730

(ost)

MEAN WIND COMPONENT S _IN MPH

IAYERS IN FEET N s | E W
0-120_ 11.5 20.5
120-240 11.5 20.0
24,0-360 8,0 22,5
360-480 10,0 22,5
480600 12.5 19.5

o 600-T20 13.0 23.0
720-830 1 1.0 27.0
830-940 15.0 24,..0
940-1050 17.0 26.0
1050-1160 14.0 32.0
1160-1270 24,0 32.0
12701380 20.0 26,0
13801490 20,0 32.0
1490-1600 17.0 32.0
1600-1710 16.0 30.0
1710-1820 20.0 34.0
1820-1930 22,0 32.0
1930-2040 16.0 28.0




UNCLASSIFIED

93
PIBAL WIND DATA FOR BB I =03
RUN NO. _4 DATES 8 Sept. 1959 RELBACE TIME _ 0815 (csr)
MEAN WIND COMPONENTS IN MPH
-
TAYERS IN FEBT N W

0-120 30.0 42.0
120240 25,0 44,0
24,0-360 20,0 3.5
360-480 16.0 2445
4,80-600 24,5 38.5
| 600-720 22.5 33.0
720-830 25,0 40.0
830-940 2.5 34.0
940-1050 26.0 40.0
10501160 | _ 24,5 42.5
1160-1270 28.0 40
12701380 24,0 42,0
1380-1490 36.0 44s0
1490-1600 28,0 440
1600=1710 20,0 40.0
[ 1710-1820 20,0 40.0
1820-1930 20.0 48.0
1930-2040 40.0




UNCLAS3IFIED
9L

PIBAL WIND DATA FOR _BB I - 03

RUN NO. __5 DATE: __ 8 Sept. 1959 RELEASE TIME (csr)
MEAN WIND GOMPONENTS IN MPH
LAYERS IN FEET N "
0-120 19,5 27.0

120-240 14,0 20.0
24,0~360 10.0 15,5
360-480 10.0 20.5
4,80-600 8,5 22.0
600-720 8.0 18.0
720-830 &0 %6
£20-940 6.0 20.0
940-1050 11.0 25.0
1050-1160 11,0 29.0

1160-1270 10,0 24.0
1270-1380 9.5 24.0

| 1380-1490 .9.0 27.0

1490-1600 16.0 34.0

1600-1710 12.0 32.0

1710-1820 16.0 35.0

1820-1930 12.0 28.0

1930-2040 12.0 30.0




UNCLASSIFIED

95
PIBAL WIND DATA FOR _BB I - 03
RUN NO. _ 6 DATEs _ 8 Sept. 1959 RELBASE TIME _ 0922 (csT)
MUIAN_WIND COMPONENTS IN MPH
LAYERS IN FEET N 8 W
0=120_ 12,0 24.0
120-240 14,0 22,5
24,0~360 11,0 20.0
360-480 6.0 14.0
480-600 5.5 12.5
. 600-720 5.5 12.0
720-830 8,0 16.0
830-940 8.0 14.0
940-1050 12.0 17.0
_1050-1160 15.0 22,0
1160-1270 i6.Q 20.0
1270-1380 12,0 20.0
13801490 11,0 18.0
1490-1600 14,0 17.0
1600-1710 14.0 20.0
| 1710-1820 14.0 22.0
1820~1930 11.0 20.0
1930-2040 5.0 20.0




UNCIASSIFIED

96
ANEMOMETER RECORDINGS OF WIND SPPED AND DIRECTION
ROCKET BB I = 04 DATE 10 Sept. 59
TIME  OST WIND SPEED IN MPH | DIRECTION IN DEGREES
1300 | 20.0 190
1353 24.0 195
1435 17.0 192
1512 20.0 162
X-60 SECONDS 29.0 159
X=-45 SECONDS 26.0 + 155
X-30 SECONDS 25.0 162
Xe14 s 23.0 | 157
X-TIME (1548 HRS 35 SECONDS) 24,5 152
X+15 SECONDS 22.0 162

1555 -~ 23.0 168




RUN NOt 1

DATE:s

RADIOSONDE DATA FOR _BB I - 04

10 Sept. 1959

RELEASE TIME:

1205

UNCLASSIFIED

97

(0.8.T.)

i

DEW POINT

HETGHT HEIGHT PRESSURE TEMP REL. HUM.

METERS FEET MILLIBARS 0 PEROENT 0
0 0 1,001 9.0 4L8% = 1.4
980 3,215 897 - 0.9 64 - 6.7

1,120 3,675 880 - 1.0 69 - 5,9

1,250 4,101 868 + 0.2 59 - 6.7

1,890 6,201 813 - 2.5 33 -16.4

2,560 8,399 735 - 5.9 60 -12,3

2,930 9,613 702 - 4.8 64 -10.5

4,000 13,123 610 -12.1 yu Hﬁ_~_:liua_____

5,430 17,815 503 ~22.3 57 28,5

5,610 - 19,062 477 2447 37 -35.3

7,095 23,278 ~ 400 3% 40 =43.6

8,020 26,312+ 305 -48.0

10,300 33,793 247 -52.3
| 11,200 36,745 216 ~46.1
12,480 40,945 178 ~46,3
12,900 42,323 167 =40
14,610 49,933 129 -50.0
15,300 50,197 118 -@7.5
16,292 53,451 . 100 =47.6
20,200 65;?72 : 55 _;o,a'
21,700 71,194 m ~46.0
24,,680 ‘80,971 28 -49.7
29,290 06,096 14 ~-43.9




UNCLASSIFIED
98

RADIOSONDE DATA FOR _BB I = 04

RUN NOs __2 DATE: ___10 Sept, 1959 RELEASE TIMEs __ 1811 (Co8.T.)
HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS o PEROENT o __ |

0 0 1,012 + bk 4% + 0.1
540 1,772 945 + 0.6 82 - 2.1
1,510 4954 837 - 5.8 92 - 6.9
2,210 7,251 765 - 8.4 7 - 11,7
2,820 9,252 708 - 11.5 68 - 10.3
2,990 9,810 691 - 11.5 63 - 17,2
3,300 10,827 664, - 13.7 59 - 20.0
| 3,660 12,008 633 - 16.7 6 | =216
3,800 12,467 620 - 16,2 53 - 23.6
4,050 13,278 601 -17.2 40 - 27.6
5,260 17,257 - 509 - 27.0 30 - 39.4
M : 22,874 400 - 40,6 MB MB
8,120 26,640 338 = 49,4
8,740 28,674 307 - 49.3
9,420 30,905 276 - 45.6
10,040 32,940 256 - 46,2
10,070 35,105 228 = 43.1
11,800 38,714 194 - 43,2
13,180 43,241 157 - 464
14,300 46,916 133 - 45.3
14,830 48,655 123 - 471
15,380 50,459 113 = 46.0
16,970 55,676 89 - 51.0
17,570 57,644, 81 - 47.0
22,248 72,982 40 - 48,
25,348 83,163 24 - 47.4




UNCLASSIFIED

RAWIN DATA FOR _BB I - 04 99
RUN NOs _ 1 DATEs __10 Sept. 1959 _ RELEASE TIME: __ 1205 (C.8.T.)
MEAN_WIND COMPONENTS IN M.P.H.
LAYERS IN KILOFEET N 8 B W
2 =13 16,5 6.5
3-4 14.5 17.0
4 =5 10.5 2.0 |
5 -6 3.5 21.0
6 -1 2.0 23.0
7-8 2.5 25,5
8 =9 + he8 26.5
9 - 10 9.0 30,0
10 =12 13,0 36,0
12 - 14 18.0 37.5
1 - 16 18.5 37.5
16 - 18 19.0 42.0
18 - 20 22,0 56,0
20 - 25 18.0 67.0 |
25 - 30 27.0 75.0
30 = 35 28.0 74.0
35 = 40 15.0 60.0
40 = 50 | 3.0 4.0
50 - 60 8.0 21.0
60 -~ 70 10.0 18.0
70 - 80 4.0 10.0
80 - 90 3.0 1.0.
90 - 100




UNCTAGSIFIED

100
RAWIN DATA FOR 'BB I~ 04
RUN NOt _2 ___ DATE: _10 Sept. 1959  REIEASE TIME: 1811 (G.S.T.)
MEAN WIND COMPONENTS IN M.P.H.
LAYERS IN KILOFEET N 3 E L
2 -3 No winds bedause of low elevation anglgs -
3 -4 - 658 radiogonde equipment.
b =5 B
5 =6
6 -1
7-8
8§ -9
9 -10
10 - 12
13 = 12
1 - 16
16 - 18
18 - 20
20 - 25 ==
25 = 30
30 = 35
35 = 40
40 - 50
50 = 60
60 - 70
70 - 80
80 - 90
90 - 100
R N




]

UNCLASSIFIED
101

PIBAL WIND DATA FOR _BB I - 04

RUN NO. __1 DATEs __ 10 Sept, 1959 RELBASE TIME 1300 (est)
MEAN WIND GOMPONENTS IN MPH

IAYERS IN FEET ' N 1 8 | E W
0-120 16.0 . 3.0
uo—ﬁzzLo‘ 18.0. | 5.0
24,0-360 16.0 . 5.5
_360-480 | 16.0 4.0
480-600 15.0 50
600~720 17.0 | 6.0
720-830 , 6.5 ' |65
830-940 14,5 7.0
940-1050 * 13,5 - 1 4.0
1050-1160 | 16.0 | 5.5
.1160-1270 17.0 8.0
12701380 - 16.0 10.0
1380-1490 16.0 10.0
1490-1600 17.0 10.0
1600-1710 ‘ 17.0 1 1.0
1710-1820 116.0 16.0
1820-1930 18,0 13.0
_1930-2040 16.0 13.0




UNCLASSIFIED
102

PIBAL WIND DATA FOR _BB I = 04

RUN NO. _ 2 DATE: _ 10 Sept, 1959 RELFASE TIME _ 1353 (cst)
MIAN WIND COMPONENTS IN MPH

LAYERS IN FERT ' N 3 8 | B L
0-120_ 21.0 3.0
120-240 _ 31,0 . 7.0
24,0-360 3.0 7.0
_360-480 | 28.0 8.0
480-600 30,0 6.0
600-720 - 32,0 8.0
720-830 , 28.0 7.0
830-940 28.0 7.0
940-1050 | 28.0 9.0
1050-1160 26.0 11.0
1160-1270 28.0 7.0
1270-1380 - 28.0 10.0
1380-1490 22.0 10,0
14,90-1600 26,0 10,0
1600-1710 | 28,0 16.0
| 1710-1820 28.0 12.0
1820-1930 30,0 10,0
1930-2040 29.0 12.0




UNCLASSIFIED

103
PIBAL WIND DATA FOR _BB I - O4
RUN NO. 3 DATEs _ 10 Sept. 1959 RELBASE TIME _ 1435 (csT)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FELT 8 B W
0-120. 22.0 4.0
120-240 28,0, 7.0
24,0-360 34,0 9.0
360-480 29.0 8.0
_480-600 28.0 6.0
600-720 25.0 440
720-830 22,0 5,0
830-940 23.0 4.0
94,0-1050 21,0 3.0
1050-1160 26.0 540
1160-1270 28.0 6.0
1270-1380 30.0 6,0
1380-1490 26,0 4.0
1490-1600 30.0 4.0
1600-1710 28.0 2.0
1710-1820 32,0 440
1820-1930 28.0 5.0
_1930-2040 28.0 9.0




UNCIASSIFIED
10l

PIBAL WIND DATA FOR _BB I = 04

RUN NO. 4 DATEs __ 10 Sept. 1959 RELEASE TIME __1512 (csr)
MIAN_WIND GOMPONENTS IN MPH
LAYERS IN FEET 8 E W
0-120_ 15.0 10.0
120-240 19.5. 8.0
24,0~360 27,0 13.0
360-480 32.0 13.0
£480-600 37.0 13.0
600~720 34.0 13.0
720-830 34,0 14.0
830-940 36.0 11.0
94,0-1050 34,0 3,0
1050=1160 26,0 2.0
1160-1270 26.0 0.0
1270-1380 20,0 2.0
[ 1380-1490 25.0 4,0
1490-1600 28.0 5.0
1600-1710 32.0 4.0
| 1710-1820 33.0 6.0
_ 1820-1930 36,0 4.0
1930-2040 38.0 g.0




UNCLASSIFIED

105
PIBAL WIND DATA FOR _BB: I = 04
RUN NO. 5 DATE: 10 Sept. 1959 RELFASE TIME __ 1555 (csr)
MEAN _WIND COMPONENTS IN MPH
LAYERS IN FEET N ;3 B | w
0-120 18,0 8,0
120240 25.0 8.0
24,0~360 25.0 9.0
360-480 27.0 10.0
480-600 32,0 8.0
__ 600-720 37.0 7.0
720-830 4.0 5.0
830-940 44,.0 5.0
940-1050 48,0 5.0
1050-1160 56,0 4,0
1160-1270 48.0 2,0
1270-1380 45,0 4.0
1380-1490 46.0 4.0
1490-1600 40.0 4.0
1600-1710 40.0 2.0
. 1710-1820 36.0 3.0
1820-1930 Clouds
19302040




UNCLASSIFIED
106

ANEMOMETER RECORDINGS OF WIND SPPED AND DIRECTION

ROCKETER I.= 05

DATE _18 May 1960

TIME. CST WIND SPEED IN MPH DIRECTION IN DEGREES
X=60 MIN, 3.5 095
| X=45 MIN, 545 080
X=30 MIN. 2,0 087
|__X-15 MIN. 4aO 084
X=60 SECONDS CAIM
X-45 SECONDS 540 - 085
X-30 SECONDS Lat 090
X=15 SEcoNhs 2.0 045
_MI}E_(J.&AOAHRS 35 SECONDS) 2.0 012
X+15 SEGONDS CAIM
X+1 MINUTE 2.0 060
X42 MIN, 1.0 100
X+3 MIN. 2,0 084
X4/ MINa 245 098
X+5 MIN, 245 102
X+6 MIN. 1.5 100
X+7 MIN, 10 105
X+8 MIN, 1.5 105




UNCLASSIFIED

RADIOSONDE DATA FOR BB.I-05 107
RUN NOs __1 DATFs _18 May.l 1960 RELEASE TIMEs __ 0845 (08.T4)
. ;
HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERY FEET MILLIBARS 0 PEROENT 0
0 0 1017 +1,3 974 + 0,9
540 1772 949 0.0 . 63 - 6,2

1010 3314 895 - 2,9 69 - 7.7
1330 4364 860 - 18 46 11,6
2070 6791 785 - bk 35 =17.5
2270 44T 764 - 3.9 28 =19.6
3230 10597 674 -11.5 51 -18.6
3590 11778 m 12,0 62 | -7.7
4060 13320 606 15,6 68 =20.1
6070 _ 19915 461 301 | 3% | -no |
7075 23212 400 -38.0 51 bk .5
7940 26050 351 =460

8980 29462 297 =51.1

10080 33071 252 =53.4

10520 34514 236 =49.1

11500 37730 204, =49.7

11780 38648 196  -45.8

14830 48655 123 50,3

16178 53077 100 -49.1

19880 65223 ' 57 ,1,9,4_

25480 83596 2/, =50,6

31294 © 1026M 10 -41.3

36185 118717 5 -27.5




UNCLASSIFIED
108

RADIOSONDE DATA FOR __ BB I-05

RUN NOs _2 DATE: __18 May, 1960 RELEASE TIMEs __ 1610 (0.8.T.)
HETGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW POINT
METERS FEET MILLIBARS 0 PEROENT 0

0 0 1018 ¥ 1.7 92% + 0,5
440 L1444 964 +1,6 64 - hed
| 880 2887 912 - 0.6 62 - 6.9
1200 3937 876 +1,2 58 - 6.1
1560 3118 837 - 0.6 35 “14.2
3040 9974 695 - 7.6 69 -12.2
a7 13704 600 -13.9 34 -26.3
4820 15814 550 | -19.1 8 -27.3
5550 18209 499 =24 29 -37.4
716 23346 400 =34.9
9850 32316 264 ~56.3
10140 33268 251 “54.2
10590 34744 235 | =56.0
11120 36483 26 =500
13250 4341 155 - =48.5
16103 52831 100 -53.0
19770 64862 57 -48.5
24610 80742 27 5.8
31285 102641" 10 . -38.4
36146 18589 5 | =290




UNCLASSIFIED
109

RAWIN DATA FOR BB I = 05
RUN NO¢ _ 1 DATEs __ 18 May, 1960  RELEASE TIME: __ Q845 (048.T.)
AN _WIND COMPONENTS «PH.

LAYERS IN KILOFEET
2w 1.0 4.0
3 -4 2.0 8.5
4 =5 4e5 15,0 |
5 -6 10,0 17.0
6 -1 11.0 15.0
7-8 6,0 16.0
g -9 ' 0,5 20,0
9 - 10 | 2,0 23,0
10 =12 2,0 25.0
12 -1 40 245
1 - 16 7.0 24,5 |
16 - 18 4.0 28,5
18 = 20 4e5 38.0
20 - 25 11,0 45,0 |
25 - 30 7.0 _ 46,0
30 = 35 8.0 44,0
35 = 40 10.0 23.0
40 = 50 7.0 10.0
50 = 60 0.5 3.0
60 - 70 3.0 10.0
70 - 80 0 0 17.5
80 - 90 10.0 | 28,0
90 - 100 0 .5




UNCLASSIFIED
110

RAWIN DATA FOR _BB I - 05

RUN NOs _2 DATEs __18 May, 1960 RELEASE TIME: 1610 (0.8.7.)
MEAN WIND COMPONENTS IN M.P.H.
LAYERS IN KILOFEET N s E W
2 =4 5.0 6.0
3 =-4 9.0 1.0
4 =35 9.0 440
5 -6 6.5 5.5
6 -7 - 3.0 b5
7 -8 0 0 4.0
8 -9 3.5 9.0
9 - 10 6.0 18.0
10 - 12 6.0 22,5
12 - 14 - 6,0 s P S |
1 - 16 7.0 25,5
16 - 18 5.0 38,0
18 - 20 5,0 49.0
20 - 25 9.0 6.0 |
25 - 30 19.0 80.0
30 - 35 23.0 78.0
35 = 40 15.0 39.0
40 = 50 5.0 19.0
50 = 60 1.0 7.0
60 - 70 2.5 6.0
70 - 80
80 - 90
90 - 100
100 -110




UNCLASSIFIED
111

PIBAL WIND DATA FOR _BB I = 05
RUN NO. _ 1 DATE: _ 18 May, 1960 RELBASE TIME _ 0930 (cst)

MIAN WIND COMPONENTS IN MPH

LAYERS IN FEET N | 8 | B W
0—120' 3.5 3.0
120-240 55 | 4.0
24,0-360 5.0 | 3.5
360-480 3.5 2.0
4,80-600 0 1,0
600~720 - 1.0 | 3.0
720-830 . 1.5 5.0
830-940 1.5 4.0
940-1050 1.0 - | 5.5
1050-1160 0o 5.5
1160-1270 1.5 5.5
1270-1380 1.5 . 5.5
1380-1490 3.0 : 5.0
1490-1600 0 5.0
16001710 L 0.5 6.0.
1710-=1820 1.0 5.5
1820-1930 1.0 6.0
19302040 0 6.0




UNCLASSIFIED
112

PIBAL WIND DATA FOR _BB I - 05

RUN NO. 1 DATEs 18 May, 1960 RELBASE TIME 1100

(osT)

MEAN_WIND COMPONENTS IN MPH

LAYERS IN FEET N 8 E

Q=720 1.2 47

1.3

720-1380 ___o0a

0.7

1380-2040 1.3
2040-2700 ' 4.0

2700-3360 1.3

5.6

3360-4020 ' 0

13.6

40_%“4_680 , 2.9

19.0

46805340 8.0

24.0

940-1050

_1050-1160

1160-1270

1270-1380

1380-1490
1490-1600

1600-1710

1710-1820

1820-1930

| 1930-2040




UNCTASSIFIED

113
PIBAL WIND DATA FoR _ BB I = 05
RUN NO. __ 2 DATEs _ 18 May, 1960 RELPASE TIME _ 1000 (ost)
MEAN WIND GOMPONENTS IN MPH
LAYERS IN FEET N 8 E W
0-120_ 7.0 8.0
120-240 6.5 6.0
24,0-360 2.0 2.5
360-480 1.5 2.0
480-600 2.5 0.5
" 600-720 5,0 0
720-830 3.5 2.0
830-940 3,0 2.0
940-1050 2.0 2.5
11050-1160 2.0 3.0
‘11610-1270 3.0 2.0
12701380 40 2.0
| 1380-1490 1.5 2.5
1490-1600 1.5 3.0
1600-1710 0.5 45
| 1710-1820 0 4.0
_1820-1930 0 4.0
1930-2040 2.0 5.5




UNBIASSIFIED

PIBAL WIND DATA FOR BB I - 05

RUN NO: _ 2 DATE: _ 18 May, 1960  RELEASE TIME: _ 11 30 (0.3.7.)
MEAN WING COMPONENTS IN M,P.H,
LAYERS IN FEET | S E W
0-720 3.03 5.8
720-1380 0.2 1.0
1380-2040 3.0 0.2
2040-2700 0.7 1.7
2700-3360 3.0 47
3360-4020 Obscured
4020-4680
4680-5340




UNCLASSIF IED
115

PIBAL WIND DATA FOR BB I = 05

RUN NO. _3 DATE 18 May, 1960 RELBASE TIME _ 1015 (asr)

MEAN WIND COMPONENTS IN MPH

LAYERS IN FEET N 8 LB L
0-120 Ts3 7.0
I, 5.0 6.5
24,0-360 4.0 7.0
360-480 2.0 3.0 ‘
480-600 3.0 1.0 \
600-720 5.0 20
720~830 4.0 oo
830-940 0 2
94,0-1050 2.5 Pad
1050-1160 3.5 L
1160-1270 1.5 . ‘
—— g 2.5 1
1380-1490 0 e ‘
1490-1600 1.5 L
1600-1710 L o
) 0.5 1.0
_1820-1930 242 L
. 2.5 1.0



UNCLASSIFIED

116
PIBAL WIND DATE FOR BB I - 05
RUN No: __ 3 DATE: _ 18 May, 1960  RELEASE TIME __ 1230 (csT)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET N s E W
0-720 0.3 9.3
720-1380 0,7 2.7
1330*2040 305 0
2040-2700 2.0 0
2700-3360 4.6 6.9
33&‘4020 5.0 16.0
4020~4680 12.0 14.3
4680=5340 11.0 16,7




PIBAL WIND DATA ForR BB I - 05

UNCLASSIFIED

RUN NO. _ 4 DATR: _ 18 May, 1960 RELEASE TIME _ 1033 (osrt)
MEAN_WIND COMPONENTS IN MPH
LAYERS IN FEET N ] _E W i
0-120 k5 6.0 |
120-240 6.0 7.0
24,0~360 3.0 7.0 |
360-480 3.0 5.0
480-600 2.0 2.0 |
600-720 3.0 1.0
720-830 3.0 1.0
830-940 4.0 1.0
940-1050 1.0 0
11050-1160 3,0 0
‘1160-1270 2,0 2.0
1270-1380 3.0 1.0
[ 1380-1490 3,0 1.0
1490-1600 2,0 1.5
1600=1710 1.5 1.5
| 1710-1820 0.5 2.0
1820-1930 1.0 0.5
1930-2040 1.5 1.0




UNCLASSIFIED
118

PIBAL WIND DATA FOR BB I ~ 05

(csT)

RUN NO., _ 4 DATE: _18 May, 1960 RELEASE TIME __1330
MEAN WIND COMPONENTS IN MPH

LAYERS IN FEET N S E W

0-720 L7 10.7

720-1380 0.3 5.0

- 1380-2040 2.7 0

2040-2700 1.7 0.8

2700-3360 3.7 5.7

3360-4020 6.0 12.5

4020-4680 12.7 12.7

4680-§340 Obscured




UNCTASSIFIED

119
PIBAL WIND DATA FOR _BB I = O5_
RUN NO. _ 5 DATE: ___18 May, 1960 RELBASE TIME _ 1130 (cst)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET N 8 E W
0-120 5.5 5.0
120_240 4.0 6.0
24,0~360 3.5 8.0
360-480 3.0 4.5
480-600 2.5 5.0
__ 600-720 2.0 3.0
720-830 1.0 1.0
830-940 0 1.0
940-1050 1.0 0
1050-1160 1.0 0
.1160-1270 1,0 0.5
1270-1380 1.0 1.0
1380-1490 2,0 1.0
14,90-1600 5,0 0
1600=1710 4.0 1.0
| 1710-1820 3.0 1.0
1820-1930 1,5 0
19302040 1.0 1.0




UNCLASSIFIED

120
PIBAL WIND DATA FOR _BB I - 05
RUN NO. _ 6 DATEs _ 18 May, 1960 RELBASE TIME _ 1230 (csT)
MEAN_WIND COMPONENTS IN MPH
LAYERS IN FEET N s E
0-120_ 2.5
120-240 2.5
24,0-360 0.5
360-480 2.0
480-600 1.0 |
K 600-720 1.0
720-830 2,0
830-940 0,5
9401050 0.5
1050-1160 1.0
1160-12170 2.0
1270-1380 3.0
1380-1490 3.5
14,90-1600 3.5
1600-1710 4.0
[ 1710-1820 3.5
_1820-1930 0
1930-2040 4.0




UNCIASSIFIED

121
PIBAL WIND DATA For _BB I = 05
RUN NO. _ 7 DATEs _ 18 Mey, 1960 RELEASE TIME __1300 (est)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET N g | ” g
0-120 6.0 | 9.0
120240 ’ 1.0, 13.0
240-360 0 10,0
360480 15 11.0
4,80-600 1.5 | 9.0
600-720 1.0 8.0
720-830 . 0.5 5.0
830-940 0 5.0
940-1050 | 1.0 . B0
11050-1160 1,0 4.0
1160-1270 | 2.0 3.0
1270-1380 : i, 3.0
| 1380-1490 5.0 0.5
1490-1600 3.5 3.0
1600-1710 - 3.0 1 3.0
| 1710-1820 3.0 0.5
_1820-1930 3.0 0.5
1930-2040 2,0 0.5




UNCLASSIFIED

122
PIBAL WIND DATA FOR __ BB I = 05
RUN NO. __8 °  *DATEs _ 18 May, 1960 RELEASE TIME __ 1330 (csT)
MEAN_WIND COMPONENTS IN MPH

LAYERS IN FEET N 8 E W
0=120 3¢5 10.0
120-240 2,0 11,0
24,0-360 1,0 10,0
360-480 1.5 11,0

4,80-600 3.0 10.0 |

600-720 2,0 9.0
720-830 2.0 9.0
830-940 2.0 6.0
940-1050 2.0 6,0
1050-1160 0 5.0
'1160-1270 1.0 3.0
12170-1380 2.0 3.0
1380-1490 2,0 1.5
1490-1600 5.0 2,0

1600-1710 4.0 1.0

1710-1820 2.5 1.0

1820-1930 1.0 2.0

19302040 2.0 1.0




UNCLASSIFIED

123
PIBAL WIND DATA FOR _BB I = 05
RUN NO. __9 DATE: __ 18 May, 1960 RELEASE TIME _ 1400 (est)
MIAN WIND COMPONENTS IN MPH
TAYERS IN FEET N 8 by W
0-120 2.0 11,0
120-240 1.5 14.0
240-360 0 14.9
360-480 0.5 15.0
4,80-600 2.0 1.0
____600-720 2,0 10.5
720~830 1.0 10.0
830-940 1.0 9.0
94,0-1050 1.0 8.0
1050-1160 1.0 6.5
1160-1270 ‘ 0.5 7.0
1270-1380 2,0 5.0
| 1380-1490 1.0 4.0
1490-1600 2.5 2,0
1600-1710 1.0 3.0
1710-1820 1.0 0.5
1820-1930 2.0 2.0
_1930-2040 2.0 0




UNCLASSIFIED

12k
PIBAL WIND DATA ForR _ BB I - 05
RUN NO. _10 DATE: __ 18 May, 1960 REIFASE TIME _ 1415 (osT)
MIAN WIND GOMPONENTS IN MPH
LAYERS IN FEET N 8 B
0-120 2.5 7.5
120-240 1.0 10.0
24,0-360 1.0 12.0
360-480 0 12.0
480-600 1.0 11.0
600-720 1.0 12.0
720—830 0.5 10.0
830-940 3.5 8.5
94,0-1050 0.5 8.5
10501160 1.0 9.5
1160-1270 Obscured
1270-1380
13801490
1490-1600
1600-1710
1710-1820
1820-1930

' 1930-2040




RUN NO. _ 11 DATE:

PIBAL WIND DATA FOR BB I = 05

18 May, 1960 RELBASE TIME

COMPONENT 8

1510

LAYERS IN FEET

3.0

9.0

0=120
120-240

0.5

8.5

24,0-360

9.5

_360-480

2.0

7.5

480-600

45

9.5

. 600~720

Obscured

720-830

830~940

940-1050
10501160

11601270

1270-1380

1380-1490

1490-1600

1600-1710

| 1710-1820

1820-1930

1930-2040

UNCLASSIFIED




UNCIASSIFIED
126

RUN NO. _12

DATEs

PIBAL WIND DATA FOR BB I = 05
RELEASE TIME _ 1520 (osT)

18 May, 1960

MEAN_WIND COMPONENTS IN MPH

LAYERS IN FEET

<

3.0

6.5

0-=120
120-240

1 .0.

6.0

24,0360

2.5

13.0

360480

2.5

9.0

480-600

Obscured

600-720

720-830

830-940

940-1050

1050-1160

1160-1270

1270-1380

[ 1380-1490

1490-1600

1600-1710

| 1710-1820

1820-1930

 1930-2040




UNCIASSIFIED

127
PIBAL WIND DATA For _BB I = 05
RUN NO. _ 13 DATE: _ 18 May, 1960 RELFASE TIME __ 1543 (osT)
LAYERS IN FEET N g B }
0-120 0.5 10.0
120-240 0.5 11.5
24,0-360 1.0 14.5
360-480 2.0 16.0
480-600 3.5 18,0
§00-720 4e5 10.5
720-830 2.0 Tk
830-940 1.0 13.5
940-1050 1.0 14.0
1050-1160 _ 1.5 10.0
1160-1270 0 8.0
_1270~1380 0 6.0
1380-1490 0 4.0
14901600 2.0 5.0
1600-1710 1.0 5.0
1710-1820 Obscured
1820-1930
19302040




IMPACT PREDICTION

ROCKET BB I = 05 DATE: 18 May 1960
Release Ballistic Wind Disp. LAUNCHER Theoretical Predicted
Time (CST) of Impact SETTING Calculations Impact
__CARDE K Factor
- l ! : :
Radio- 20 Ft. [2040 Ft. | 20 Fte |Compo- TCTAL TIIT | Range |Azimuth | Range ' Azimuth |
sonde Pibal to to to nents in Azimuth in in . in | 4n i
2040 Ft. {100,000 [100,000 mils Degrees in miles Degrees | miles | Degrees -
- Fte Ft. Degrees f
N 0.8 [S2.67 | S 1.87
0845 1035 E 1.4 [W3.053 | W 1,65 80 093 71 093 i
S 0.4 |S 267 | S 3.07 g
1128 E 2,8 W 34053 | W 0.25 %) 096 |
S 0.1 [S 2.60 S 2,61 |
1230 E 344 |W 3.05 E 0.35 86 095
S 0.3 (8 2,60 S 2.90
1300 E 3.6 [V 3.05 E 0455 87 095
S 0.3 [S2.60 |8 2.9
1330 E 3.9 (W 3,0 B 0.9 S0 095 1
0.0 |8 2.6 S 2.6 ?
1400 E 5.4 W 3.0 E 2.4 98 094
0 8 2.6 3 2.6 :
1415 E Lol |W 3,0 E 1.4 93 . 095
S 0.9 |8 2,6 S 3¢5 ‘
1510 E 3.6 |W 3.0 E 0.6 88 097 [
1520 Insuffidient readings due #o clouds 20 095
% 0 8 2.6 4 2.5 ‘
1543 | E5,7 |W3.0 | E2.7 100 09

8ct

QUTIISCVIOND



UNCLASSIFIED

ANEMOMETER RECORDINGS OF WIND SPPED AND DIRECTION B
ROCKET BB I - 06 DATE _24 May, 1960
TIME. OST WIND SPEED IN MPH DIREGTION IN DEGREES
X-60 MIN 2.0 291
X-45 MIN | 8.5 339
X-30 MIN : Q.5 324
X-15 MIN ~ 745 ' 318
X-60 SECONDS _ | 7.0 8
X-45 SECONDS 6.5 ‘316
X-30 SECONDS 5.5 32
X-15 SECONDS | 6.0 ' 318
X-TIME (1144 HRS 46.5 SECONDS) 7.0 09
X+15 SECONDS ' 5.5 326
X+ 1 MIN 80 320
X+ 2 MIN 7.0 121
X+ 3 MIN | 6.0 - 324
X+ 4 MIN 6.0 321
X+ 5 MIN 4 6.5 122
Yo 6 MIN 6.0 | 324
| X+ 7 MIN 5.0 320
X+ 8 MIN ' 6.0 ‘ 321
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RADIOSONDE DATA FOR BB I - 06

RUN NOs _1 DATE: __ 24 May €0 RELEASE TIMEs _ 0850 (0+8.T,)
HEIGHT HEIGHT PRESSURE TEMP REL. HUM. | DEW poxﬁ*r
METERS FEET MILLIBARS 0 PERCENT 0

0 0 1009 +12.1 60 + 46
590 1,936 940 + 13,5 57 + 3.4
1,750 5,741 818 + 3.3 76 - 0.5
2,170 7,119 776 + 341 47 - 7.1
2,970 9,744 702 - 0.7 79 - 3.9
3,200 10,499 682 - 0. 75 - 4.0
4,180 13,714 603 - 6.9 39 - 18.4
4,670 15,321 566 - 8.9 28| - 24,0
5,260 17,257 524 - 14.3 47 - 23.1
65290 20,636 456 - 20.4 33 - 32,5
7,261 23,822 400 - 27.5 43 - 36.3
8,79 28,839 321 - 39,1
11,120 36,483 225 - 57,7
12,90 . 42,323 170 - 65.7
13,760 45,144 148 - 5.6
16,241 53,284, 100 -~ 5544
25,720 84,383 23 - 47.2
30,719 100,784 11 - 36.4




UNCLASSIFIED
RAWIN DATA FOR BB I = 06 131

RUN Nos _1 DATEs _ 24 May, 1960 RELEASE TIME: __ 0850 (0.8.T.)

MEAN WIND COMPONENTS IN M.Pl.H.

LAYERS IN KILOFEET N g E W
2 -1 - 2,0 | 1.0
3-4 3.0 11.5
4 =5 ‘ 3,0 14,0 |
5 -6 | 1.5 17.5
6 -7 0.5 20.0
7-8 4.0 , 27.0
8 -9 6.0 32,5
9 - 10 “ 6.0 - 40,5

10 12 10.5 48.0
12 - 14 14.0 - 48.0
i 1 - 16 | 14.0 s
16 - 18 16.0 45.0
18 - 20 | 17,5 45.0
20 - 25 14.5 4.0 |
25 - 30 . 14.0 : 5445
50 . 55 | 11.5 49.5
3540 | 13.0 61.5
40 = 50 | 0 0 32.5
50 - 60 ' 0.5 | 10.0
60 -~ 70 4.0 2.0
70 - 80 0.5 17.0
80 - 90 | | 5.0 34.0
90 - 100 . 9.0 31.0
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PIBAL WIND DATA FOR BB I = 06

RUN NO. _1 DATEs _ 24 May, 1960

MEAN WIND GOMPONENTS IN MPH

. RELEASE TIME _ 0855 (csr)

LAYERS IN FEET N 8 W
0120 b5 7.0
120-240 4.0 8.0
24,0360 3.0 8.5
360-480 4.0 9.0
480-600 4.0 10.0

| 600-720 4.0 11.0
720-830 1.0 10.0
830-940 3.0 9.5
940-1050 2.0 10.0
1050~1160 1.0 10,0
1160-1270 1.0 10.0
1270-1380 3.0 9.0
| 1380-1490 1.0 14,0
1490-1600 1,0 10.0
1600-=1710 1.0 6.0
1710-1820 1.0 11.0
1820-1930 1.0 10.0
_1930-2040 1.0 10.0




UNCLASSIFIED

PIBAL WIND DATA FOR BB I - 06 >

RUN NO._ 1 DATE __24 May, 1960 RELEASE TIME__Q855 (csT)

MEAN WIND COMPONENTS IN MPH

Layers in Feet N s E W
0-720 | 2.5 9.0
720-1380 0 10.0
1380-2040 1.0 10.0
2040-2700 2.0 10.0
2700-3360 2.0 14.0
3360-4020 3.0 15.0
4020-4680 1.0 16.0
46805340 15.0
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PIBAL WIND DATA FOR _BB I - 06_
RUN NO. __ 2 DATEs _ 24 May, 1960 RELEASE TIME _ 0945 (esT)
MEAN WIND GOMPONENTS IN MPH
LAYERS IN FEET i N s E W
0-120_ 0.5 11.0
120-240 0.5 12,5
240-360 5.5 : 11.0
360480 | 3.5 10.0
480-600 0.5 9.0
600~720 1.5 . 9.5
720-830 , 1.5 .5
830-940 1.0 8.0
940-1050 1.0 - ' 6a5
1050-1160 2,5 9.5
1160-12170 0.5 6.5
. 1270-1380 3,0 6.0
1380-1490 0.5 5.0
1490-1600 ) 7.0
1600=1710 7:0 ‘ 8.5
1710-1820 5.0 9.5
1820-1930 40 9.0
1930-2040 3.5 10.5
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PIBAL WIND DATA FOR BB I = 06
RUN NO._ 2 DATE 24 May, 1960 RELEASE TIME _ 0945 (cst)
MEAN WIND COMPONENTS IN MPH

Layers in Feet N S E W

0-720 2.0 10.0

720-1380 0 7.0 |

1,380-2,040 4.0 8.5
2,040-2,700 25 11,5
2,700-3;360 4.0 13.0
3,360-4,020 5.0 15.0
4,,020=4,,680 4e5 19.0
4,680-5,340 3.0 16.5
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PIBAL WIND DATA FOR BB I - 06
RUN NO. _ 3 DATE:s _24 May, 1960 RELBASE TIME __1030 (ost)
MEAN WIND COMPONENTS IN MPH

LAYERS IN FEET N g E W
0-120_ 2,0 3.0
120-240 0 3.5
24,0-360 1.5 3.0

360-480 6,0 3.9 :
480-600 8.0 4.0
| 600-720 7.0 4.0
720-830 10.0 4.0
830-940 10,5 440
940-1050 11,0 4.0
1050-1160 11.0 3.0
1160-1270 1.0 4.0
1270-1380 7.0 7.0
1380-1490 4.0 9.0
14,90-1600 5.0 9.0
16001710 4.0 9.0
1710-1820 4.0 9.0
1820-1930 4.0 9.0
 1930-2040 4.0 10.0
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PIBAL WIND DATA FOR BB I = 06

RUN NO. 4 DATEs 24 May, 1960 RELBASE TIME _ 1045 (osT)
MEAN WIND GOMPONENTS IN MPH

TAYERS IN FEET N g | E W
0120 340 | 1.5
| 120240 3,0 | 245
24,0~360 1.0 | 1.0
360-4,80 | 1.0 1.0
4,80-600 3.0 2.0
_ 600-720 ' 2.5 | 2.0
720-830 1 1.0 40
830-940 440 340
940-1050 ‘ 540 , » 540
1050-1160 5.5 540
1160-1270 | 6.0 8.0
1270-1380 2.5 540
1380-1490 3.0 7.0
1490-1600 3.0 7.0
1600=1710 3.0 8.0
1710-1820 2.5 8.0
1820-1930 3.0 8.5
1930-2040 5.0 7.0
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PIBAL WIND DATA FOR BB I ,_-__Q_é__
RUN NO. 5 DATEt _ 24 May, 1960 RELBASE TIME _ 1100 (csT)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET | N - | B | W
0=120_ 9.0 7.0
120-240 6.0 ' 5.5
24,0~360 7.0 | 8.0
360480 6.0 7.0
4,80-600 545 6.0
600-720 | 6.0 | 545
720-830 , 2,0 440
830-940 3.0 8.0
940-1050 1.0 < - 3.0
1050~1160 2.0 - 340
1160-1270 1.0 245
1270-1380 P 3.0 4e0
| 1380-1490 5.0 440
1490-1600 540 640
1600-1710 9.0 5.0
1710-1820 6.0 540
1820-1930 6.0 8.0
' 1930-2040 8.0 9.0
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PIBAL WIND DATA FOR BB I - 06
RUN NO. 6 DATEs 24 May, 1960 RELIASE TIME 1117 (osT)
MEAN WIND GOMI?ONENTS IN MPH
IAYERS IN FEET N s - .

0-120 ’ 7.0 6.5

120-240 10.5 8.5
24,0~360 10.5 745
360-480 8.0 6.5
£480-600 6.0 8e5
i 600~720 5.5 945
720-830 3.0 11.0
830-940 1.5 8,0
940-1050 2.0 6.0
1050-1160 2.0 7«0
l1160:12'70 5.0 7.5
12701380 540 645
1380-1490 a5 -
1490-1600 L5 7.5
1600=1710 345 845
| 1710-1820 55 8.0

1820-1930 obscured
1930-2040
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PIBAL WIND DATA FOR BB I - 06
RUN NO. 7 DATE: _ 24 May, 1960 RELIASE TIME 1135 (cst)
MEAN WIND GOMPONENTS IN MPH
LAYERS IN FEET N ) s |  E W
0-120 8.5 1040
120-240 9,0 10.0
24,0-360 8.5 11.0
360-480 6.5 9.5
4,80-600 2.0 8.0
600-720 1.0 9.0
720-830 2.0 11.0
830-940 345 8.0
94,0-1050 4+0 7:0
_1050-1160 440 740
1160-1270 7.0 7.0
1270-1380 7.0 8.0
1380-1490 7.0 540
1490-1600 6.0 745
1600=1710 6.0 9.0
1710-1820 7.0 10.0
1820-1930 5+0 9.0
19302040 6.0 10,0
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PIBAL WIND DATA FOR _BB I - 06
RUN NO. 8 DATES _ 24 May, 1960 RELBASE TIME _ 1207 (osT)
MEAN WIND COMPONENTS IN MPH

LAYERS IN FEET N 8 | E W
0-120 740 ~ 6.5
120-240 | 9.0 . 9,0
24,0360 8.5 . 10.0
360-480 7.0 9.0
4,80-600 540 9.0 |
600720 - 2,0 . 9.0
720-830 . 1.0 9.0
830-940 440 9.0
94,0-1050 40 : ' 9.0
1050-1160 7.0 8.0
.1160-1270 | 8.0 Te5
121701380 . 845 8.5
1380-1490 i -
1490-1600 10.0 11.0
1600-1710 ' 740 1 10.0
1710-1820 545 12.0
1820-1930 \ 540 7.0
19302040 9.0 8.0




IMPACT PREDICTION

ROCKET _BB I - 06 DATE: %M_ax,lﬂ
ES
NG
— &
Release Ballistic Wind Disp. LAUNCHER Theoretical Predicted LA
Time (CST) of Impact SETTING Calculations Impact £
£ G_ARDE K Factor E
' )
Radio- 20 Fte [2040 Ft. | 20 Ft. |Compo- TOTAL ~ TIIT | Range |Azimuth | Range | Azimuth
sonde Pibal to to to nents in Asimoth in in - in in
2040 Ft. (100,000 {100,000 mils | Degrees in miles |Degrees | miles Degrees
-Ft. Ft. Degrees
S 1.0 S 1.05 S 2.05
0350 0855 | W4.0 | W5.,02 | W 9,02 2.5 093 6 220
| 8 0.5 S 1.05 | 8 1.55 ;
0945 W 4.l W5.02 W 9.12 5 232
S l.3 S 1-16 8 2046 ’ :
1030 W 1.6 W 4.87 W 6.47 - 17 110 |
S 0.9 §1.16 | 9 2.06 i
1045 | W 1.0 W 4.87 W 5.87 21 104 ]
N 0.8 S 1.16 8 0.36
1100 W2.1 W .87 W 0.97 11 96
N 1.4 | S 1.16| N 0.2 '
1117 | W 2.7 W 4.87 W 7.57 8 93
81 093 21 : 9
. S 1.16 «26
. _ 13 93 F diction
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ANEMOMETER RECORDINGS OF WIND SPPED AND DIRECTION

ROCKET _BB I - 07

DATE 28 May, 1960.

TIME. CST WIND SPEED IN MFH DIRECTION IN DEGREES
X-60 MIN - 315
X-45 MIN 8 333
X-30 MIN ) 331
X=15 MIN 9 345
X-60 SECONDS 9 357
X-45 SECONDS 5 360
X-30 SECONDS 9 352
X-15 SECONDS 10 353
X-TIME (1227 HRS O SECONDS) 9 353
| X+15 SECONDS 9 251
X+1 MIN 10 351
X+2 MIN 10 351
X+3 MIN 10 351
X+, MIN 10 352
X+5 MIN ) 10 352
X+6 MIN 10 352
X+7 MIN 10 352
X+8 MIN 10 352
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PIBAL WIND DATA FOR BB I = 07 '
RUN NO. 1 DATE: _ 28 May, 1960 RELFASE TIME _ 6850 (csT)
MEAN WIND COMPONENTS IN MPH
IAYERS IN FEET N ] 8 | E W
0-120 5.0 10.5
120240 650 10.0
24,0-360 6.0 | 13.5
360-480 7.0 16.5
480-600 11,5 16.0
600~720 | 13.0 | 1440
720-830 , 15.0 2.5
830-940 145 13.0
940-1050 13.5 - - 14.5
1050~1160 12,0 13.0
'11460-1270 14.0 15,5
1270-1380 13.0 . 135
1380-1490 12.5 1645
1490-1600 10,0 14.0
1600=1710 12,0 1 14.0
1710=1820 10.0 14.0
1820-1930 10.0 15.0
_1930-2040 12.0 140
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145
PIBAL WIND DATA FOR_BB I = 07
RUN NO. i DATEs _28 May, 1960 RELEASE TIME__ 0855 _ (CST)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET N s E W
0-720 8.5 14.0
720-1380 13.5 140
1380-2040 11.0 15.0
2040-2700 12.0 17.5
2700-3360 13.0 2045
3360-4020 13.0 23.5
4020~4680 11.5 2245
4680~5340 14.0 3240
RUN NO. 2 REIEA?E TIME (cst
0-~720 3.0 15.0
720-1380 440 13.0
13802040 640 14.0
204,0-2700 7.0 14.5
2700-3360 6.0 2300
3360-4020 11.0 20.5
40204680 55 7 . J—
4680-5340 32,0
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PIBAL WIND DATA FOR BB I - 07
RUN NO. 2 DATEs _28 May, 1960 RELBASE TIME __0930 (ost)
MEAN WIND COMPONENTS IN MPH

IAYERS IN FEET N ) ‘ E W

0-120_ 1.0 10.0

120240 | 4e5 | 13.0
24,0~360 4e0 ‘ 155
360-480 4O 15.0

480-600 440 15.0
600-720 - 345 ‘ 14.0
720-830 l 4sO 12,0
830-940 5.0 12.0
94,0-1050 440 - - 12,5
| 1050-1160 540 _ ' 13.0
'1160-1270 540 14,0
_ 12701380 4e5 . U5
13801490 40 _ 1S
1490-1600 540 13.0
1600-1710 545 | 13,0
| 1710-1820 400 13,0
| 1820-19% 8,0 LieO
_ 1930-2040 6.0 13.0




UNCTASSIFIED
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PIBAL WIND DATA FOR _BB I = Q7

RUN NO. 3 DATE: _28 May, 1960 RELEASE TIME 1030 (osT)
AN W COMPO 9

IAYERS IN FEET N g | E W
0-120 645 - 840
120240 75 . 10,0
24,0-360 6.0 | 95
360-480 40 8s5
480-600 345 1.0
600~720 - 1.5 | 100
720-830 . 0,5 | 8.5
830~940 0e5 1045
940-1050 0 - : 8.5
1050-1160 0.5 9.0
1160-1270 2.0 10.5
1270-1380 2.0 5 10.5
1380-1490 345 12,0
1490-1600 3.0 11.0
1600-1710 3.5 12,0
1710-1820 3.5 - 13,0
1820-1930 R \ 12.5
_1930-2040 3,0 14,0




UNCTASSIFIED

1L8
PIBAL WIND DATA FOR_ BB I - 07
RUN NO. 3 DATE:_28 May 1960 RELEASE TIME 1030 (cst)
MEAN WIND COMPONENTS IN MPH
IAYERS IN FEET N s ) E W

0-720 5.0 1040
720-1380 koS5 95
1380~2040 40 - 12.5
204,0-2700 7.0 B 1440
2700-3360 85 | 1545
3360~4020 9.0 _ 1840
4020-4680 7.0 21.5
4,680-5340 8.5 3545

RUN NO. 4

0-720 9.5 7.0
720~1380 40 7 11.5
1380-2040 145 11.0
2040~21700 0 11.0
2700-3360 445 12.0
3360-4020 | Balloon Lost in Cloud
4,020-4680 Back Ground.
4680-5340
1930-2040
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PIBAL WIND DATA FOR _BB I -~ 07
RUN NO. L DATE: 28 May, 1960 RELBASE TIME _ 1050 (esr)
MIAN WIND COMPONENTS IN MPH
LASERS IN EERT N o] 8 B W
0-120_ 5.0 6.5
120240 6.0 . 8.0
24,0~360 640 | 11.0
360-480 4e0 10.5
480-600 3.0 10.0
i 600-720 : 2.0 | 11.0
720-830 . 0.5 11.0
830-940 1.0 11,0
940-1050 0 : | 10.5
1050-1160 ‘ Qa5 11.5
1160-1270 0 11.5
1270-1380 2,0 ; 13.0
13801490 1.0 1345
1490-1600 1.5 12,5
1600-1710 4e0 13.5
1710-1820 4e5 140
1820-1930 3.5 - 14.0
1930-2040 345 14.0
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150
PIBAL WIND DATA ForR BB I - 07

RUN NO. __ 5 DATEs _28 May, 1960 RELEASE TIME __ 1115 (csT)
MEAN WIND COMPONENTS IN MPH
LAYCRS IN FEET N |8 __E W
0-120 540 19.0
120-240 6.0 8.0
24,0~360 6.0 12.0
360-480 be5 12.0
4,80-600 35 11.5
600-720 0 13.5
720-830 . 1.0 10,5
830-940 245 13.0
940-1050 1.5 12.0
1050-1160 1.0 12.0
1160-1270 2.0 12,0
1270-1380 ' 3.0 13.0
1380-1490 40 13.0
14,90-1600 5.5 1440
1600-1710 5¢5 15.0
| 1710=1820 3.0 14.0
1820-1930 2.0 13.0
19302040 2.0 140




UNCLASSIFIED

151
PIBAL WIND DATA FOR BB I - 07
RUN NO. 6 DATEs _ 28 May, 1960 RELBASE TIME _ 1200 (est)
MEAN WIND COMPONENTS IN MPH
LAYERS IN FEET N _ 8 | m__ﬁ:_ | W
0-120 9.0 ! 520
120-240 . 9.5 . 7.0
24,0-360 9.0 | 7.0
360-480 9.5 9.0
480-600 6.0 ‘ 8.0
600~720 ‘ 6.0 . 11.0
720-830 l 440 __10.0
830-940 245 | 95
940-1050 2.5 : | 11.0
1050-1160 .0 | 10.5
'1160-1270 0 12.0
1270-1380 | 1.0 13.0
| 1380-1490 4O 12.0
14,90-1600 7.0 12,0
1600-1710 ' 7.0 | 12.0
1710-1820 9.5 13.0
1820-1930 5.5 10,0
_ 1930-2040 8.5 13.0
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PIBAL WIND DATA FOR BB I - 07

RUN NO. 7 DATE: _ 28 May, 1960 RELBASE TIME _ 1212 (csr)
MEAN WIND GOMPONENTS IN MPH
LAYERS IN FEET N 8 E W

0=120_ 845 5.0

120-240 8.0 2e5
24,0~360 11.0 6.0

360-480 845 9.0 _
480-600 7e5 11,0
600~720 7.5 11.5
720-830 345 10.0
830940 3.0 10.0
940-1050 245 11.0
1050-1160 1.5 12.0
.13.60-1270 0¢5 12,5
1270-1380 3.5 13.0
1380-1490 4e0 11.5
. 1490-1600 5.5 11.5
1600-1710 6.0 11.5
1710-1820 7.0 1Ys5
1820-1930 5.0 10.0
1930-2040 9.0 10.0
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PIBAL WIND DATA FOR BB I = 07 w3 ,
RUN NO. _8 DATEs 28 May, 1960 RELEASE TIME _ 1230 (cst)
IAN COMPONENTS

LAYERS IN FEET N ] 8 E W
0-120 845 - 1.0

120=240 10,0 . 3.0
24,0~360 10.5 | 545
360-480 10.5 8.0

4,80-600 9.5 \ 10,0
| 600-720 : 8.5 . 11.5
720-830 . 6.5 1200
830-940 4e5 9.5
940-1050 2.0 . | 10.0
_1050-1160 3.0 10.5
._;llio_-E?o 1.5 10.0
1270-1380 0.5 12,5
1380-1490 2.5 _13.0
1490-1600 540 10.0
1600=1710 . 545 | 10,5
| 1710-1820 45 10.
1820-1930 6.0 100
1930-2040 75 11,0




| TMPACT PREDICTION
ROCKET _BB I - 07

DATE: _ 28 May, 1 :
May, 1960 o
=Q
, B
Release Ballistic Wind Disp. LAUNCHER Theoretical Predicted &
Time (CST) of Impact SETTING Calculations " Impact =
CARDE K Factor &
l - ? !
Radio- 20 Fte [2040 Ft. | 20 Fte [Compo- | TOTAL  TIIT | Range |Azimuth | Range | Azimuth
Pibal to to to nents in Azimath in in . in | in
2040 Ft.|100,000 [100,000 mils | Degrees in miles |Degrees | miles }Degrees _
-t Ft. Degrees |
N 3.0 | N 0.5 N 3.5 ;
0850 [W 6.0 | W 0.7 W 6.7 810 093° 30 071 30 o7 |
[m1.0 |[¥o0.3 N 1.3 !
0900 | W 6.2 W 0.4 W 6.6 81° 28 086 ;
N 1.0 | N 1.9 N 2.9 ;
W 6.2 W 3.5 W 3.7 ~ 80° 17 059 |
N 1.9 N 3.8 %
1030 | W 3.4 W 6.9 36 070 i
N 0.6 N 2.5 f
1050 | W 41 W 7.6 32 078 s
S 0.1 N 1.8 5
1115 | W 4.9 W 8.4 24 081 ;
N 1.2 N 3.1 i
1200 | W 3.3 W 6.8 38 075 {
N 1.2 N 3.1
1212 W 3.2 W 6.7 38 075 35 075 s
N 1.8 N 3.7 ,
1230 |W2.9 W 6.4 40 075
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Black Brant I rocket vehicle.

Figure 1
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Figure 2
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ack Brant I nose cone with large telemetry antemnas.

Figure 3A




Black Brant I nose cone with small telemetry antennas.

Figure 3B
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Interior view of Black Brant I nozzle.

Figure 5B
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Black Brant I engine and fin assembly.

Figure 6B



slack Brant I telemetry antennas.
Figure 7
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Black Brant I instrumentation.

Figure 8




Black Brant launcher.

Figure 9



Installation of Black Brant I on the launcher.

Figure 10
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Black Brant launcher in elevated position.

Figure 11
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