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From: Director, Naval Research Leboratory
To: Distribution List

Subj: NRL Report 42763 completed data shests for

1. Enclosed are completed data sheets to replace the simpli-
fied entries for Aerobes and V-2 rocket firings. These data
shests are to be inserted in your copy of NKL Report 4276,
“UJAR Raport No. XXI, Summary of Upper Atoosphere Rocket Re-
seaych Firings," compiled by C. P, Smith, Jr., and issued in

Pebrusry 1954.

2. ‘The V-2 listings are now complete. Additional data sheets
for the other types of rockets will be published in the future.
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“Upper Atmosphere Research Report No, I,” NRL Report R-2955, October 1946; articles on
early V-2 firings in this writing; history, ducrlpuon oxporimontn on cosmic rays, atmos-
pheric temperatures and pressures, the ionosphere, and solar spectroscopy.

_4UAR. Repirt No. II,” NRL Report R-3030. December 1946; articles on the sacund cycle of
V-3tirirgs; emlﬁuh oa the 100 ctober firing, including results of noh.r-lpoctroccopy, preasure-
temperature, and cosmic-ray oxporumnu

*U.A R.RaportNo, III,” NRL KeportR-3120, April 1947; acticles lun“mulng wcomplllhmntl
during firat year of uppor atmosphere ruurch dllc'.*ulonl of astrophysics and atmoapheric
composition, cosmic rays, ionosphere, V-zmhnd , physical characteristics of the atmosphere,
talemetering from rockets, and radio coatrol.
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“U.A.R. ReportNo, IV,” NRL Report R-3171, October 1947; articles on third and fourth cycles
of V-2 ﬂrlngﬂncludhg cosmic-ray ruureh, high altitude spectroscopy and photography,
ionosphere investigations, and pressure-temperature studies.

! “U.A.R. Report No, V,” NRL ReportR-2358, June 1848; articlss on experiniental techniques and
. apparatus employed tor the fifth, sixth, and seventh cycles of V-2 firiugs; emphasis on solar

spectra obtained, results o!eocmtc-ray ruouch. pressure-temperature studies, and whe math-
ematicai unly-t- of cosmic-ray fslescopes.

“U.A.R,.ReportNo. V1, A Detector for the Dobson Oscae Spactrophotometer,” H. L. Clark, NRL
- Report P-3348, August 1948

“UA.R.Report No, VII, Counting with Geiger Counters,” H. E, Newell, Jr, and E. C. Pressly,
NRL Report B-3446, April 1049

-, “U.A.R. Report No, VIII, Prediction and Location of Rocksi Impacts at White Sands Proving
- Ground,” H. E. Naswall, Ir., NRL Report P-3485, Juue 1949 '

- “U.A.R. Report No, IX, A Sun-Foilower for the V-2 Rockets,” H, L. Clark, NRL Report 3522,
August 1949

i “U.A R.ReportNo. X, The Matrix ‘Telerzataring S8ystem,” J.T. Mengel, N, R, Best. D. G, Mazur,
and K, M, Uglow, NRL Raport 3535, Septembsr 1949

- *U.A R,RaportNo. XI, A Note o the Geometry of Geiger Counter Telescopes,” H. E. Newell,Jr.,
L and E. C. Pressly, NRL Report 3715, August 1950

N “U.A R. Report No. XiI, Direct muuremeuu of Solar Extreme Ultraviolet and X-Rays from
- Roekotsbymomolacm‘.nnphuﬂwr K. Watanabe, j. D. Purcell, and i, Tousey, NRL
i Report 3733, September 1950

X *UAR. Report No, XTI, Rocket-Borne Instrumentation for Ionosphere Propagation Experi-
) ments,” ]. E. Jackson, NRL Report 3909, January 1853

“U.A.R, Report No. XIV, Radio-Frequancy Mass Spectrometsr for Upper Air Research,” J. W,
Townsend, Jr., NBL Report 3928, January 1952

“U.A.R. Report No. XV, AN/FKR-1 () Telemetering Ground Station improvement Program,”
N. R. Best, NItL Report 3992, May 1952

“U.A.R. Report No, XV1, AN/DKT-7 () Fifteen-Channel PTM Telemetering Transmitter,”
D.G. Mazur, K. M, Uglow R, Lowell, and N. R. Best, NRL Report 4016, August 1952

*U.A.R. ReportNo.XVII, A Solar Aspect Indicator for a Rockst,” D. M. Packsr and R. Tousey,
NRL Report 4024, Septembor 1953

*U.A.R, Report No, XVIII, A Method for Determining Density in the Upper Atmosphere During
Rocket Flight,” R, Horowits and D. Kleitman, NRL Report 4246, October 1953

*“U.AR. Report No. XIX, A Geomagnetic Field Angular Orientation Indicator for a Rocket,”
D. M. Packer, NRL Report 4247, November 1953

“U.A.R. Report No, XX, A Lightweight Azimuth-Correcting 8un Follower,” H. L. Clark, NRL
Report 4267, Decamber 1953
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SUMMARY OF UPPER ATMOSPHERE
ROCKET RESEARCH FIRINGS

1. FOREWORD

The Summary of Upper Atmosphere Rocket Research Firings is a noncritical com-
pendium of information about upper atmosphere research conducted with rocket vehicles.
It is a continuing publication that will be revised periodically to expand the information
already contained in it and to include the newer rocket firings. The Summary has been
prepared by the Naval Research Laboratory* at the invitation of the Upper Atmosphere
Rocket Research Panel ind with the support of the various agencies and institutions
engaged in upper atmosphere rocket research.

The detailed information about each rocket firing is contained on data sheets which
have been prepared, for the greater pari, by the agency cognizant of the rocket firing.
The author’s activities in regard to these data shests have been restricted to the design
of the form used, and the abstracting and rearrangement of inforination wherever the
need arcse. In some instances additional information was inserted into the rocket
entries, but only when the author felt that his sources were superior, or that the original
source was lacking in completeness. All of the other material was prepared by the author
either out of his experience in this field or from the numerous references listed in the
bibliography.

The expandable binder and form of entries have been selected as the most conveniept
means of maintaining a publication of this type. Thus, newly published material can be
directly inserted into the binder and tke publication of material as separate reports
avoided. All recipients of the Summary will be registered and new material will be for-
warded to them as soon as it has been published.

The material has been grouped under eleven headings: the first six sections are
mostly narrative and are of general interest, the next four sections contain descriptive
material about the different rockets and the rocket data sheets, and the last section con-
tains a bibliography of reports, papers, and articles that have been published. Numerous
tables have been included as a convenient method of listing detailed information. Sum-
maries of the various rocket firings have also been included to provide the reader with a
ready reference to the general information about each rocket firing.

The rocket entry data sheets are to be found at the end of the sections concerned
with the specific types of rockets. They are identified in the upper right-hand corner of
the sheet with the rocket name, number, and firing date. All the information concerning
2 rocket firing appears on one sheet which is imprinted on both sides where necessary,
The material is separated under headings which are appropriate to the instruments
discussed therein and to the data reported. The last item is a bibliography of material ARSI
known to have been published concerning the rocket discussed. In those cases where it R N
has not been possible to publish a complete data sheet, because of either a lack of infor- !
mation or of time, simplified entries have been made. These entries will be replaced by
the complete data sheets which will be published in the future, !

All rocket firings listed are to be assumed as having taken place at the White Sands
Proving Ground (32° 24’ North latitude and 106° 22’ West longitude, geomagnetic latitude

i 41° North) unless they are identified as having taken plice at another location. All times Pt a8
R are given in the 24-hour system and are Local Civil Times unless they are identified

N otherwise. The Local Civil Time at White Sands is Mountain Standard Time (GCT -

. 7 hours).

-1 o #NRL Problem P06-07, Project No. NR 536-070
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The titles in the bibliography have been listed in the title-author form to en2ble the
reader to quickly locate material in which he is interested. The titles are arranged
chronologically in an alphabetical listing by agency. Reports have bee:: listed separately
from papers and orticles.

The author wishes to express his appreciation to Dr. Homer E. Newell, Jr., Head of
the Rocket Sonde Research Branch, ané to Mr. Milion W. Rosen, Head of the Rocket
Development Branch, for their interest in this work and their many valuable suggestions.
He also wishes to acknowledge the valuable contributions made by the various agencies
in the preparation of their rocket entry data sheets and for providing him with lists of
their publications. He also asks that the support given to him in the past will be continued
in the future to help keep the Summary abreast of events. Constructive criticism will be
welcomed by the author as an aid to the lmprovement of future -revisions.
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In the various tables throughout the Summary the following abbreviations will be used.

AFCRC Air Force Cambridge Research Center, Cambridge, Massachusetts
APL Applied Physice Laboratory, The Johns Hopkins University, Silver Spring,

Maryland

ARDC Air Research and Development Command, Bultimore, Maryland

BRL Ballistic Research Laboratories, Aberdeen Proving Ground, Aberdeen,
. Maryland
X 2. U. Boston University, Boston, Massachusetts
! Col. U.  University of Colorado, Boulder, Colorado
ﬁ Denv. U, Universgity of Denver, Denver, Colorado
: G. E. General Electric Co., Schenectady, New York
- Harv. U. Harvard University, Cambridge, Massachusetts
3 Mich. U. University of Michigan, Engineering Research Institute, Ann Arbor, Michigan

NIH National Institutes of Health, Washington, D. C.

1 NOL Naval Ordnance Laboratory, White Oak, Maryland

£, NRL Naval Research Laboratory, Washington, D. C.

ﬁ PU Princeton Universiiy, Princeton, New Jersey

» R.1. U. University of Rhode Island, Kingston, Rhode Island

SCEL Signal Corps Engineering Laboratory, Belmar, New Jersey
£ UAR Upper Atinosphere Regearch

: USA United States Army

Utah U.  University of Utah, Salt Lake City, Utah

WADC Wriglit-Air Develcpment Center, Dayton, Ohio
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2. INTRGDUCTION

History of the Upper Atmosphere Rocket Research Firings

The Upper Atmosphere Rocket Research Panel
" The Primary Research Agencies
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Figure 2.1 - A V-2 Rocket shortly after takeoff
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e 2. INTRODUCTION

History of the Upper Atmosphere Rocket Research Firings

A S EEEERe oY,

The upper atmosphere rocket research program was implemented when more than
100 unasgembled V-2 rockets were captured in Germany and shipped to the United States
at the close of World War II. More than sixty of these rockets were assembled, tested,
and fired in a program that began early in 1946 and which continued through 1952.

The early fruitful results of the V-2 program demostrated that upper atmosphere
research utilizing rocket vehicles had a promising future. It was soon realized that
. there was a need for a moderate size rocket to complement the V-2, and development
work was begun on the Aerobee. It was patterned after the WAC CORPORAL, an earlier
meteorological gounding rocket, and the first units were test fired during the latter part
of 1947. The Aerobee enjoyed immediate success and has come to be used extensively
by the major rocket instrumenting groups, more than 100 having been fired so far. A
recently activated program will extend the usefulness of this rocket by increasing its
potential altitude.

PROQE  LaUUINC e

The Viking development project originated when it became clear that there would be

a continuing need for a very high altitude rocket with a large payload capacity. A survey
of needs and manufacturing capabilities showed that the V-2 would be prohibitively '

E expensive to reproduce, and that its optimum capabilities could not satisfy the future
- needs of some phares of upper atmosphere research. Thus, the Viking development
program was instituted and the first rocket of this series fired in 1949. Although the
Viking propulsion system does not represent any great improvement over that of its
predecessor, its structural design is far superior. The improved mass ratio of this
rocket has enabled it to outperform the V-2 consistently. The engineering development
of this rocket is still in progress,

PR S gu

A considerzble boon to upper atmosphere rocket research is the ability to launch
rockets irom shipboard at diverse geographic locations. This was demonstrated for the
first time when a4 V-2 was fired {rom the flight deck of an aircraft carrier, the U.8,8,
MIDWAY, near Bermudsa during 1948. It was confirmed when a series of Aerobee firings
were conducted aboard the U.8.S. NORTON SOUND in equatorial waters of the Pacific -
Ocean during 1948. Another group of Aerobees were fired from this same ship in North
Pacific waters in 1951; and a Viking was fired in equatorial waters shortly thereafter,

The shipboard firing techniques were further extended when Deacon rockets were
first launched from icebreakers in North American waters in 1952, Although the Deacons’
maximum altitude would be about 20 miles when fired from sea level, their optimum
altitude can be extended when they are carried aloft by large balioons and then fired.

Such firings have attained altitudes in excess of 60 miles during the first trials and again A
in 1953. Although the Deacon is small and can carry only relatively light instruwont P
loads, it is performing valuable service in the study of ccsmic radiation and atmospheric IR

pressure, temperature, and density.

The Upper Atmosphere Rocket Research Panel

Before f{iring the first V-2 rocket, the U.S. Army Ordnance Department invited the ORI
heads cf several scientific organizations to instrument these rockets in the interest of Dl
upper atmosphere research. A group of repregentatives from these organizations meot
shortly thereafter to consider the project and to coordinate their work. This group
organized itself into the V-2 Upper Atmosphere Rocket Research Panel, which later

2.1
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became known as the Upper Atmosphere Rocket Research Panel when the Aerobee becume
available as a research vehicle.

o The Panel consists of persons actively engaged in the several phases of the upper
a atmosphere rocket research program and its present membership represents many years

of experience in rocket research and instrumentation. The current membership is as L
' follows: ;-
Dr. L. A. Delgasso Aberdeen Proving Ground Ballistic b
- Research Laboratories R
. Prof. W. G. Dow University of Michigan Engineering L -
Research Institute b
*Dr. M. J. Ference Signal Corps Engineering Labora- 3
y _ tories, Meteorological Branch v
- Dr. C. N. Green General Electric Company, Aero-
nautical and Engineering Systems
- Divisions
, Mr. G. K. Megerian (Secretary) Genreral Electric Company, Aero-
i nautical and Ordnance Systems
N Divisions
Dr. M. O'Day Alr Rlesearch and Development
Command, Alr Force Cambridge
Research Center
Dr. W. H. Pickering California Institute of Technology,

Gugenheim Aeronautical Laboratory

Dr. H. E. Newell, Jr. Naval Research Laboratory

Dr. J. A. Van Allen (Chairman) State University of lowa, Depart- v .
ment of Physics (formerly with G e e
The Johns Hopkins University P
Applied Phyeics Laboratory ; e erorm

Dr. F. L. Whipple Harvard College Observatory

Dr. P. Wyckoff Air Research and Development
Command, Air Force Cambridge
Research Center

L The Primary Research Agencies

The upper atmosphere rocket research program has been basically sponsored by the b
three military services of the United States: the Air Force, the Army, and the Navy. TIO

The Air Force’s research has been conducted by the Cambridge Research Center and RN
through contracts with a number of universities and scientific organizations. The Army’s { -
research has been conducted by the Signal Corps Engineering Laboratories and the Uni- W
versity of Michigan Engineering Research Institute. The Navy’s program has been con-
ducted by The Johns Hopkins University Applied Physics Laboratory and the Naval
Research Laboratory.

*Dr, Ference resigned recently and his successor has not yet been named.
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d UPPER AIR ROCKET SUMMARY
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S 3. ROCKET FIRING FACILITIES

H Most of the upper atmosphere rocket research fiiings have taken place at the White
N Sands Proving Ground, New Mexico, which is operated by the U.S. Army Ordnance
Department. The firing range 18 about 100 miles in length and has an average width of

- about 20 iniles, It occuples the Tularosa Basin which is situated between the Sacramento

X and the S8an Andres mountain ranges north of El Paso, Texas. The U.S. Air Force and
the U.8. Navy also operate rocket firing facilities at the White Sands Proving Ground tc
supplement the services provided by the U.S. Army.

This area is particularly suited for the type of operations in which it is engaged.
The basir provides an unobstructed view from the launching points to the terminus of the
firing range, and the mountains afford locations for the ballistic instruments. ‘The climate
is very favorable and results in a large number of clear and cloudless days throughout
the year. This contributes much to the success of the optical instruments used there.

The U.S. Navy maintains a converted Seaplane Tender (AV-11), the U.S.S. NORTON
SOUND, which can be used for upper atmosphere rocket firings in all navigable waters
throughout the world. This ship has been utilized for one Viking and several Aercbee
rocket firings in Pacific and Alaskan waters. It affords a means for studying geograph-
ical variations of upper air phenomena.

3.1
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UPPER AIR ROCKET SUMMARY

4. BALLISTIC INSTRUMENTATION

Rockets are tracked by both radio and optical instruments to obtain trajectory and
attitude information. The radio instruments, radar and doppler, provide only trajectory
data; whereas, the optical instruments, cameras, theodolites, and telescopes, can provide
both trajectory and attitude data. Time standards are broadcast throughout the firing
range in order to provide a means of synchronizing all events. Range safety is maintained
by means of a radio control system that permits emergency rocket fuel cutoff to be
effected. The cutoff is operated in conjunction with information obtained from tratking
instruments. The characteristics of the ballistic instruments are summarized in
Table 4.1.

Radio Instruments

The radars in use at White Sands are basically the same as radars used elsewhere
except for slight modifications. The range display system has been altered to accom-
modate the increased range at which the radars must operate, and two synchronized
radars are operated concurrently to insure the receipt of data. Transponding beacons
are carried in the rockets because their echo producing surfaces are too small to reflect
good tracking signals except at short ranges. The data are recorded in the form of range
and azimuth and elevation angles versus time.

The doppler, or DOVAP, system utilizes a transmitter located south of the launching
area which broadcasts a continuous signal carefully controlled in frequency, a transponder
in the rocket, and four ground station receivers. The transmitter radiation is received by
the transponder in the rocket, doubled in frequency, and the signal rebroadcast. The
signal frequency is doubled to prevent interference between the transmitters and receivers.
This rebroadcast signal is received by the ground receivers and beat against the suitably
doubled frequency arriving at the receivers directly from the ground transmitter. The beat
difference between the two frequencies is the doppler frequency due to the rocket velocity
in the transmitter-rocket-receiver path. The doppler signals are transmitted by wire
line to a central location where they are displayed on cathode ray tubes and photographed
by a synchronously driven camera.

Integration of the doppler frequency as a function of time from a known location (the
launching point at takeoff) gives, when multiplied by wavelength of the doubled signal, the
distance in feet from the transmitter to rocket to receiver at any desired time. This
known distance defines an ellipsoid of revolution the foci of which are the transmitter and
receiver. When similar distances are known for three receivers, three ellipsoids are
defined at any instant of time and simultaneous solution of the three equations will give
the position of the missile at that instant of time.

Optical Instruments

The rocket is photographed with accurately calibrated optical systems and the photo-
graphs used to obtain rocket trajectory and attitude information. The rocket image posi-
tions on the photographs are measured with respect to the optical centers of the photo-
graphs. These pogition measurements are converted into rocket angular displacements
with respect to the optical axes of these accurately located instruments. Since the
directions of the optical axes are accurately determined, the direction of the rocket from
the instruments can be determined. Information from two or more of each of the various
types of optical instrurmaents, and their positions both with respect to the rocket firing
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point and each cther, uniquely determine the rocket positions with respect to the firing
point.

The rocket’s attitude is determined from data obtained by two or more similar
optical instruments by additional image measurenients which are related to the rocket’s
trajectory. The rocket image projections and longitudinal axis tilis are measured in the
photographic plane and are converted into angles expressing the rocket’s attitude in the
desired planes. Thus, these values may either be expressed in terms of three mutually
perpendicular planes established by a tangent to the rocket’s trajectory or established
by the launching point. ‘

The cameras, Bowen-Knapp and Ballistic, are fixed in direction and are located both
to the sides and rear of the expected rocket trajectory. The Bowen-Knapp cameras
photograph the rocket at intervals and are aimed to obtain the lower portion of the
powered flight. The Ballistic cameras photograph the rocket on a fixed plate and are
almed to cbtain the upper portion of the powered flight. The Bowen-Knapp cameras can
be used to obtain attitude data as well as trajectory data.

The theodolites, Askania, Mitchell, and Tele-theodolites, photograph the rocket on
motion picture film and are located at various stations throughout the firing range.
Thess instruments have restricted fields of view and track the rocket in fiight. The
elevation and azimuth angles of the instruments are displayed on dials which are photo-
graphed concurrently with the rocket. The rocket’s final displacement angles, as
measured from the photographs, are added to or subtracted from the dial readings as is
necessary. The Tele-theodolite records can also be used to obtain attitude data as well
as trajectory data.

The telescopes are mainly used to determine rocket attitude data, but are sometimes
used to obtaln ordinate data at long ranges. They track the rocket in flight, since they
have highly restricted tields of view, and photograph it cn motion picture film., There
are several such instruments located in the firing range at widely separated points.

Time Standards

Standard time signals are generated and broadcast throughout the firing range of
radio and also distributed to some points by wire line. The basic time signals are a
100-~cycle gsquare wave, a two-cycle signal, and a seven-pulse binary code signal. The
100-cycle signal is initiated by a switch that 18 actuated as the rocket begins to rise from
the launching stand. The two-cycle signal is superimposed on the leading edge of the
100-cycle square wave and begins when the rocket has moved sufficiently (about four
inches) to break a wire secured tc one of its fins. The time signals are coded, with
respect to takeoff (zero time) by suppresing one of the two-cycle pulses at each ten-
second interval. The seven-pulse binary code is transmitted only by land lines at each
ten-second interval after takeotf. These time signals can be recorded on ballistic and
data records to synchronize flight data.

Range Safety

All of the upper air rocket research vehicles being fired at the White Sands Proving
Ground are potentially capable of ranges which enable them to fall outside of the firing
range boundaries and evea in populated areas. They are fired on an almost vertical
trajectory which has the twofold effect of attaining the highest possible altitude and
restricting the range. There are, however, three possible causes which may affect the
trajectory: (a) compaonent failure in the controlled rocket, (b) excessive winds at high
altitudes which may tiit the arrow-stabilized rocket into the wind, and (c) a structural
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By failure in either the arrow-stabilized or controlled rocket which can upset its aerodynamic
AN stability.

A control receiver is carried in each of the rockets whereby rocket thrust can be
terminated in such an emergency via a ground radio transmitter. This control can take
the form of either a command broadcast by the transmitter, or interruption of the trans-
mitter signal. The former method is termed command cutoff, whereas the latter method
is termed fail-safe cutoff. Most rockets carry an FM control receiver which ig operated
by either method through the broadcasting of, or the termination of, audio tones. A
second system uses a radar beacon which initiates the fuel cutoff action by changing the
radar interrogation rate. This system is usually operated in a fail-safe status. If the
rocket dispersion is sufficiently large that thrust termination will not be sufficient to keep
it in the firing runge, then the explosives normally used for recovery biowup can be
detonated. Thus, the rocket’s aerodynamic form is destroyed, resulting in large aero-
dynamic drag forces, and thereby diminishing the horizontal range.
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Data used as a basis for determining whether emergency fuel cutoff is needed are
obtained from three sources: (a) sky screens, (b) radar, and (c) the impact point computer.
The sky screens are essentially theodolites which view the rocket through a pair of
crossed rods which are driven closed by an electric motor, beginning at rocket takeoff.

If at any time, the rocket crosses these rods it is considered unsafe. Horizontal velocities
derived from radar tracking data are plotted; these velocities are compared against the
present position of the rocket and the remaining time it will be in flight. The rocket is
also tracked with two sets of high-powered binoculars; the angular and elevation positions
i’ of these bincculars and the rate of change of their positions are electrically measured and
: fed into a computer. The computer continously predicts the point of impact of the rocket
were its thrust terminated at that instant.
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WHITE SANDS PROVING GROUND BALLISTIC INSTRUMENT CHARACTERISTICS

E . TABLE 4.1

TRAJECTORY DATA
Optical Instruments

Askania Theodolites
Initial data form: Azimuth and elevation angles from stations.
Rate of data: 1. 2, or 4 points per sec.
Instrument range: 40 to 50 miles.
Accuracy: 1/5000.
Stations required: Two or more.
Type of data reduction: Triangulation,
Final data form: X, Y, and Z coordinates vs time,
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Tele-Theodolites Tf“'”‘!’-?".}
Initial data form: Azimuth and elevation angles from stations. PRI
Rate of data: 1, 2, or 4 points per sec. Soe R
Instrument range: 75 to 100 miles. RTINS
Accuracy: 1/5000. CEINEE
Stations required: Two or more. Ll
Type of data reduction: Triangulation. - "
Final data form: X, Y, and Z coordinates vs time. CR N ]
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TABLE 4.1 (Continued)
Mitchell Theodolites
Initial data form: Azimuth and elevation angles from stations.
Rate of data: 12 to 16 points per sec.

‘H ' Instrument range; 20 miles.

- Accuracy: 1.0 mil.

;{ Stations required: Two or more.

N Type of data reduction: Triangulation.

e ‘Final data form: X, Y, and Z coordinates vs time.

o Ballistic Cameras
Initial data form: Azimuth and elevation angles from stations.
Rate of data: 1 or 3 points per sec.
Instrument range: Upper portion of powered flight trajectory, from about 20,000 ft
altitude.
Accuracy: 2.0 sec of arc.
Stations required: Two or more.
Type of data reduction: Triangulation.
Final data form: X, Y, Z coordinates vs time.

Bowen-Knapp Cameras
Initial data form: Azimuth and elevation angles from stations.
Rate of data: 30 points per sec.
Instrument range: Lower portion of powered flight trajectory. 7 inch lens - 43°
vertical, 7° horizontal; 12 inch lens - 25° vertical, 4° horizontal.
Accuracy: T inch lens - 1/5000; 12 inch lens -.1/10,000.
Stations required: Two or more.
Type of data reduction: Triangulation.
Final data form: X, ¥, and Z coordinates vs time.

Radio Instruments

Radar
Initial data form: Azimuth and elevation angies and range from station.
Rate of data: Continuous.
Instrument range: Dependent on rocket-borne transponder.
Acﬁuracy: Angular data - approximately 2.0 mils; Range data - approximately
1/2500. :
Stations required: One.
Type of data reduction; Vector resolution.
Final data form: X, Y, and Z coordinates vs time.

Doppler

Initial data form: Relative velocities to stations.

Rate of data: Continuous.

Instrument range: Dependent on rocket-borne transceiver.

Accuracy: Altitude - 50 ft at 100 miles; Slant range - 26 ft at 100 miles;
Velocity - 0.05%; Acceleration - 0.1%.

Stations required: Three or more.

Type of data reduction: Triangulation.

Final data form: X, ¥, and Z coordinates; velocity and acceleration vs time.
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: TABLE 4.1 (Cortinued)
¥ K Beacon Triangulation

SR Initial data form: Relative ranges to stations.

Rate of datza: Continuous.

E ~ Instrument range: Dependent on rocket-borne transponder.
Accuracy:

Stations required: Three or more.
Type of data reduction: Triangulation.
Final data form: X, ¥, and Z coordinates.

ATTITUDE DATA

Bowen Knapp Cameras
Initial data form: Longitudinal axis deviations in plane of film,
Rate of data: 30 points per sec.
Instrument range: Lower portion of powered flight trajectory.
Accuracy: Approximately 1.0°.
Stations required: Two or more.
Type of data reduction: Vector resolution,
Final data form: Angular displacements in pitch and yaw planes vs time.

Tele-Theodolites
Initial data form: Longitudinal axis deviations in plane of film.
Rate of data: 1, 2, or 4 points per sec.
Instrument range: Powered portion of rocket flight.
Accuracy: Approximately 3°.
Stations required: 2 or more.
Type of data reduction; Vector resolution.
Final data form: Angular displacements in pitch and yaw planes vs time,

Telescopes '
Initial data form: Longitudinal axis deviation in plane of film and roll
displacements.
Rate of data: 16 readings per sec.
Instrument range:
Accuracy: Pitch and yaw data to approximately 8.0°, roll data to 14 rpm.
Stations required: Two or more.
Type of data reduction: Vector resolution.
Final data form: Angular displacements in pitch and yaw planes and roll vs time.
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5. DATA RECOVERY

Radio Telemeter
Physical Recovery
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UPPER AIR ROCKET SUMMARY

AN 5. DATA RECOVERY

i Upper atmosphere data are obtained during rocket flights by means of radio tele-
meter systems, or by the physical recovery of instruments and records after the flight

g has been compleied. Radio telemeter systems have been the primary data source in

. most rockét tirings because of the many difficulties encountered in attempting physical

g recovery.

l Radio Telemeter

'j‘ The radio telemeter systems in general use may be classified into the following
: categories:*

. \a) AM-FM amplitude modulation - frequency modulation,
i (b) FM-FM frequency modulation - frequency modulation,
{c) PAM-FM pulse amplitude modulation - frequency modulation,
(d) PWM-PM pulse width modulation - phase modulation,
(¢) PPM-AM pulse position modulation - amplitude modulation.

The FM-FM and the PPM-AM systems have been almost exclusively used in the
ypper atmosphere rocket research program. The characteristics of these two systems

JRN . 0

are summarized in Table 5.1. Most of the Aerobee rocket firings kave utilized the

FM-FM system, whereas the PPM-AM system has been the major system employed in
N the V-2 and Viking firings. However, a miniaturized version of the PPM-AM svstem hus
- been used in some of the later Aerobee firings,

7 TABLE §%.1

in .
‘ CHARACTRERISTICS OF THE TELEMETERING EQUIPMENT .
- . Equipment e ‘i
Pexiennti Frequency | Power | Chan- | Signal s;“"“ MSY“"‘ Calibret'w | Weight Includ- SRR
fn signaticn Type (Me) Dutput | nels | Input “-.1 curacy | (1 Plight) | ing Batteries - i
L (Sec™ ) (%)
- B (L)
i PXTA-501 PPM-AM 1025 0.75 Kwl 23 Yoltage 180 3 Internal 150
H AN/TKT-2(XN-1) | PPM-AM | 1025 3.5 Kel [ 30 | Voltage| 312 1 Internal 130
f‘.. AN/IKT-2(N-2)° | PPM-AM | 1025 3.5 Kel | 30 | Voltape| 312 1 Internal 130
b a/r-7() | opemeaw | 2275 | 10wt 15 | Voltage | 312 1 External 38 PO 4
[
- APL PM-PM ™-FM 225 15 « 6 | Voltage | Contin- 2-5 None 6% ',""""""2“"""."
I uous. S
— ’
: *Repackaged version of (XN-1). '- ]
P {Pesk Pulae Power. y
:»‘ . **Equipment weight excluding dynsmotor sad batteries. i
b A rocket-borne telemeter system essentially consists of an ¢ncoder, a modulator, -——--‘—~——
o and a transmitter. The data are presented to the 2ncoder in the form of a signal voltage e
- which is varied according to the intelligence it represents. In the case of the FM-FM ;
y A
" ————— !
3 *In this grouping *he prefix denotes the data encoding system and the suffix denotes the ;
b ) data transmission system. 1
) SR -‘3,'.3
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system, the signal voltage controls the frequency of an audio subcarrier oscillator, and
in the PPM-AM system it controls the duration of a pulse generated by a blocked multi-
vibrator. Data are multiplexed into the modulator by virtue of the simultaneous operation
of several subcarrier oscillators (at different audio irequencies) in the FM-FM system,
and by the sequential sampling of a number of blocked multi-vibrators in the PPM-AM
system. In the event that several sources of slowly changing data are available, they
may be mechanically commutated into each of the encoders or telemeter channels.

The transmitters, either the amplitude-modulated or frequency-modulated type, are
operated at frequencies above 80 Mc. These frequencies provide two advantages for
rocket work: (a) they are noncritical with respect to transmission through the ionosphere,
and (b) the physical size of antennas are small. The early Aerobee FM-FM system oper-
ated at a frequency of about 80 Mc and utilized a probe antenna at the rocket nose; later
a notch antenna (in a tail fin) was used and the transmitter frequency shifted to about
225 Mc. The newer Aerobee PPM-AM system also operates at about 225 Mc and utilizes
a tail fin notch antenna. The Viking and V-2 PPM-AM systems have always operated at
a frequency of 1025 Mc and used a turnstile-type antenna mounted cutboard on a tail fin.
The higher power radiated by this system makes it necessary to employ a pressurizing
plastic dome, enclosing the antenna, to prevent power loss due to corona discharge.

The telemeter ground stations are located along the horizontal path of the rocket in
order to provide a more favorable transmission path for the telemetur signals. The
received signals are photographically recorded from video display systems, in the case
of the PPM-AM system, and & galvanometer-optical arrangement in the case cf the
FM-FM system. The records are printed by an ozalld process, which provides a satis-
factory and inexpensive method for quickly obtaining record copies. The telemeter
record is synchronized with the firing opeérations by also printing the time standard
signals on the record. The over-all accuracy of the systems can he determined from
known calibration voltages which are introduced into each of the channels at the airborne
unit at intervals during flight.

Physical Recovery

In those cases where it is not possible to convert data into a suitable form for tele-
metering it is necessary to rely on the physical recovery of data bearing media. The
two most important problems to overcome in this instance is prctection of the data record
and then finding it.

A rocket will strike the ground with a velocity in excess of 2000 ft per sec if its
aerodynamic form is not destroyed during descent. Severance explosives are employed
to separate either the nose (in V-2 and Viking firings) or the tail (Aerobee rocket) at an
auitude of about 40 miles. Thus the aerodynamic form is destroyed and the rocket is
rendered unstable, which results in the deveiopmsiit of large aerodynamic drag forces.
Under such conditions a rocket will strike the earth with a velocity under 200 ft per sec.
Adequately protected records ma then be recovered with relative ease if they remain
attached to a findable part of the rocket.

Lower terminal velocities can be realized when parachutes are employed to iower
the instruments. Recent parachuie recoveries have becn remarkably successful and
terminal velocities under 100 ft per sec are being realized. in this instance the para-
chute and instrument container are separateu from the rocket with explosives and the
pavachute deployed when there is sufficient dynamic pressure to inflate it.

The three most serious considerations regarding record protection are brought about
by shock, heat, and light, The use of very heavy materiais for encasing the zecords
comes close to solving all three of these problemas; however, if the record is subject to
long exposure tc sunlight, the heat damage is most difficult to protect against. In many
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instances the protecting material is likely to interfere with the experiments, as such is

N the case when nuclear research emulsions are involved. In some cases it is possible to
(’3,—.:{;\ use less protecting material and to install the object in-a portion of the rocket where
- experience shows the least amount of damage is likely to be sustained.

Rocket impacts are located by mears of tracking instruments and ground and air
search. If the object tc be found contains a radar beacon it is possible to obtain very
good information about its probable point of impact., Without such equipment it is neces-
sary to rely on optical ‘fixes’, sound ranging, or the Impact Point Computer to provide
such information. In the early days sound ranging depended upon human listening posts
equipped with stop watches; however, this has since been substituted for by the Signal
Corps (Geophores) sound ranging set GR-3. The impact point computer provides impact .
: data on the basis of the rocket’s position and resolved velccities at burnout. Coordinated
‘ ground and air search teams can produce early results if the impact information is

sufficiently good to fix the impact within a mile or so, and the rocket has not been torn
[ apart too badly.
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UPPER AIR ROCKET SUMMARY

6. ROCKET INSTRUMENTATION

The major problems associated with the instrumentation of rockets are as follows:
space, weight, stability, acceleration, vibration, pressurization, aerodynamic effects,
aspect, equipment reliability, data recovery, and trajectory data. The first nine items
will be briefly discussed in the succeeding paragraphs and the last two items are dis-
cussed in other Sections of the Summary. Reference to Tables 7.1, 8.1, 9.1, and 10.1
will provide the reader with a summary of the characteristics of the Aercbee, Deacon,
V-2, and Viking rockets.

Instrument Space

The most limiting factor is that imposed by the relatively small volumes and the
space configurations available in the rocket for instruments. Therefore, the instruments
raust be carefully tailored to meet these conditions., Independent instrument design can-
not be tolerated and it is essential that diverse equipments, which have conflicting
requirements, must be carefully coordinated into a practical research assembly.

Instrument Weight

Aside from motor efficiency and fuel capacity, the most important contribution that
can be made toward attaining the optimum rocket altitude isthat of keeping the instrument
weights small. This is, of course, directly opposed to the desire to make each rocket
carry the maximum instrument load that it is capable of carrying. The solution to this
problem can be approached in two ways: all equipment that does not make basic coatri-
butions to the data gathering ability of experiments must be eliminated, and the con-
struction materials selected must be as light as strength nonsiderations will permit
them to be. Additionally, all equipment should be operated from a common power source
whenever possible; i.e., vacuum tube filarments and high voltage dynamotors should be
operated from the same battery source. Further, each battery should be taxed to its
maximum capacity to avoid carrying useless battery weight.

Rocket Stability

A rocket is statically stable when its center of gravity (Cy) lies between the nose tip
and its center of pressure (Cp). It is neutrally stable when the Cg and Cp coingide, and
it is statically unstable when the Cp lies between the Cp and the tail end. It is desirable
to establish a margin of static stability for each rocket that is greater than an established
minimum value (smallest allowable distance between the rocket’s Cg and Cp). This
margin is usually stated in terms of the maximum allowable aft position for the rocket’s
Cg, and is egsentially determined by the weights of the instruments and their locations.

In the V-2 rocket, the Cp is about 171 inches above the burner base* and the Cg
should be placed at about 235 inches; consequently, the minimum acceptable margin of
stability is about 67 inches. Since the weight of the uninstrumented V-2 is about 6500
pounds with a C¢ at about 160 inches, it is necessary to add about 2500 pounds of weight
with a Cg at 434 inches in order to obtain a final rocket Cg of 236 inches. Because of

this very large weight requirement, more than one half of the V-2 payload usually consists
of nonproductive weight. The practical minimum payload for an Aerobee rocket is about

*The V-2 measurements are always referenced to the burner base, whereas, the Aerobee
and Viking measureme.ts are referenced to the nose tip.
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120 pounds with a Cg at 64 inches. There is no practical minimum payload specified for
the Viking rocket, because it has an acceptable margin of stability with as little as 100
pounds of instruments installed in the nose or instrument sectioas.

Acceleration

Sustained linear accelerations developed during powered flight can cause the effective
weights of objects in the rocket to increase many times. Thus, an object weighing but one
pound under static conditions can have an effective weight of 14 pounds in a boosted
Aerobee, several times this value in Deacon rockets, and about 7 pounds in V-2’s and
Vikings. Consequently, rocket structures must be designed to carry many times the
apparent instrument weights. This condition must also be considered in the design of
the instruments themselves.

During coasting flight all objects in the rocket are weightless because they are {reely
falling bodies. Although there are no structural or instrument strength difficulties
involved, other problems arise. Fluids are not likely to remain at the bottoms of their
containers, or, instruments that are dependent upon the existence of a gravitational field
wil! not perform properly. Thus, it may be necessary to create an artificial gravitational
field by spinning the instrument or impaiting a spin to the rocket.

iea

Vibration

In general, vibration conditions do not appear to be very serious. However, they can
be very severe during ignition and burnout of the rocket motor. During these periods,
the propellant ratios can become sufficiently unbalanced to cause explosive buraing con-
ditions. Vibration becomes insignificant during coasting flight. In most instances, the
standard aircraft vibration specifications for equipment appear to be adequate.

LIPS . TR A
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Pressurization

The ambient air pressure decreases by one order of magnitude for each ten miles of
altitude. Thus, unpressurized equipment must be capable of operating in a near vacuum.
S During both ascent and descent a critical pressure interval is traversed wherein corcna
y discharge and arcing can take place in unpressurized equipment employing potentials of
ﬂ several hundred volts. Corona discharge can consume a considerable portion of the
- power available at an antenna and pressurizing may be necessary to insure the uninter-

4 rupted receipt of signals radiated by the antenna. Unpressurized fluids may begin to boil
i under low pressure conditions and have serious consequences, such as causing electrolyte
to percolate out of a battery.

E‘ Aerodynamic Effects

~1 Instruments protruding into the rocket air stream are subject to aerodynamic hezting

o and drag. The heating is due to air friction and conduction through the air from the

e boundary layer. The boundary layer temperature can rise to near incandescence at high

-4 speeds, which is exemplified by the nominal rule fixing this temperature as being about

Ei fifty times the Mach Number squared. The most serious consequences will occur on

objects having small heat capacities. It is not sufficient to consider only melting and

N softening points of materials used in the air stream, but, in the instance of an antenna

u enclosure, it 18 also necessary to select a material that will coalesce rather than

o carbouize. Carbonization would tend to shield an antenna and to short circuit electrical e ST

equipment. A
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The effects of aerodynamic drag are not too serious because they can be evaluated
prior to completing the design of the equipment. After this has been taken into consider-
ation, and the equipment designed to have the required strength, the most serious etfects
are likely to be with respect to upsetting the rocket’s stability. Thus, it may be neces-
sary to install « dummy of the equipment on the opposite side of the rocket to balance
the drag forces. It is always a good practice, and sometimes necessary, that streamlired
fairings be installed around openings in the rocket skin and objects outside the rocket.

In the event that an object, such as a whip antenna, must be extended from the rocket, it
may be necessary to fold it along the rocket skin during the period of maximum drag.

Aspect

During powered flight, stability is imparted to a rocket by aerodynamic forces and
aided by control systems in some cases. When the fuel is spent, the control forces cease
and the aerodynamic forces diminish and gradually vanish as the rocket rises through the
fast thinning atmosphere. Since all stabilizing influences are removed, the rocket can
spin, tumble, and precess. And, since most instruments have directional characteristics,
tlis creates one of the most vexing problems in rocket instrumentation. Post-flight sta-
bilization systems are under development, but they are not yet wholly satisfactory.

This problem has been partially solved for solar spectroscopy by pointing controls
that direct the instruments, but this measure is not applicable to all experiments. Thus,
it becomes necessary to obtain rocket attitude information in order to evaluate data
gathered by these instruments. Gyroscopes have not been satisfactory for this task
because uncertainties are introduced by the drift of their axes during sustained accel-
erations, and little i8 known of their reliability when they are in a free fall condition.
Further, 1f the rocket 18 too active with regard to attitude motion, they are likely to
tumble and become worthless. Motion pictures of the horizon can be quite helpful, but
frequently, it is possible to determine only zenith angles and roll rate rather than roll
position. Photoelectric indicators are used which determine the rocket’s attitude relative
to the sun; however, it is sometimes not possible to determine whether the rocket is
coasting with its nose pointing up or down. In addition, the photographic and photoalectric
techniques are not useful during night firings. It is possible to obtain rocket zenith
angles with respect to the earth’s magnetic lines of force with a magnetometer, but this
methed does not define roll position.

Equipment Reliability

Instruments designed for rocket installation must be highly stable in oneration, self
calibrating, and simple in design. Stability is required because the opportunity for equip-
ment adjustment ceases many hours betore firing time and very critical instruments will
probably drift during this interval. The demand for telemeter channels is usually 80
great that it is not possible to monitor all phases of equipment operation; therefore sim-
ple calibration schemes are necessary whereby it can be determined whether the equip-
ment functioned properly during flight. Simplicity is mandatory because it eases the
demands on space and weight and considerably improves the equipment reliability relative
to the reliability of compilex systems.

Contaminants

At very high altitudes the vapor pressures of various contaminants in a rocket, such
as propellants, hydraulic oils, and other miscellaneous materials, will exceed the ambient
pressure. Thus, foreign gases may be propagated into the openings of pressure gag
composition sampling devices, and other instruments. Such events are quite capable

6.3

ry T, Rt i e N D TR LA Y arufl 2SI ST SRS " el Suiv “ oAl R ‘oA Sl i Sl e Sash Tl Tt Jha i U U R T T
AR Cat e R A A O N N AR A A LA BN e C

e . T puuf U e e e e

.

Pl m e e g SRV U I S SPAS- T SV SO N P W NOIY- SN S-S SV S PR VPSP Y S U SISO SO SO . TR U . R TV VY

T .U YT YO T |




e e T
2 s 4 .2

e
o« &0
Ak

»

)

vq‘-..,..-,—,
L2 =7
A P

obscuring data or even causing false measurements. There are only two methods of
co:_nbstﬂng this condition; they consist of either sealing the rocket completely or of
separating the insirument from the rocket. Both of these solutions are difficult to accom-
plish and have not yet been successfully used.
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Figure 7.1 - The Aerobee Rocket




UPPER AIR ROCKET SUMMARY

7. THE AEROBEE ROCKET

i The Aerobee is a vertically launched sounding rocket designed to carry a 150-pound
0 instrument load to an altitude of about 70 miles. It resembles a conically tipped cylinder
19 feet long, with a 15-inch maximum diameter, and has three equally spaced fins at the
after end (cf. Figure 7.1). The rocket is directed by a launching tower during its initial

: stage of flight and is arrow stabilized* thereafter, as it has no movable surfaces or
internal controls. Propulsion is in two stages; first by a solid propellant booster rocket
that falls away when spent and, then, by a liquid propellant sustaining rocket motor that
is spent at an altitude of about 18 miles. ‘The major characteristics of the Aerobee are
given in Table 7.1 and the Aerobee firings are summarized in Tables 7.2, 7.3, 7.4, and
1.5,
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Instrument Space and Structure

The Aerobee consists of three major sections (cf. Figure 7.2): a nose section, a
tank section, and a tail section. All instruments are installed within the pressurizable
nose section with the exception of very small objects which must be placed within the tail
section. The removable nose cone provides 4.8 cu ft of instrument space within a cone-
ogive-cylinder configuration that is 87 inches long and has a maximum diameter of 15
inches. An additional 1.6 cu ft of instrument gpace can be provided by a 15-inch long
cylindrical nose cone extension which is also pressurizable.

The instruments are installed on a structure that fits inside the nose section and
which 1is attached to the rocket body by four mounting pads at the forward end of the tank vl
S 'section, Instruments are mounted on the rocket skin only when they are both light in Ve
b - weight and need access through the skin, Moderate weight instruments can be installed

at the nose tip.

The tank section contains the pressurizing gas tank, the oxydizer, and the fuel tanks.
The tail section houses the propellants’ feed ‘burst’ diaphragms, the fuel severance
fitting, and the rocket motor. Three sockets are provided at the after end of the rocket
X airframe to receive three plugs fitted on the forward end of the booster which attach the
i booster to the rocket.

Electrical Wiring and Antennas

" Electrical connections and r-f transmission cables are routed from the forward to
B the after sections via three external shrouds mounted on the rocket’s tank section, Ex- RIS
ﬁ ternal circuits from the blockhouse for the control, monitoring, and auxiliary powering ) T Y
= of upper air instruments within the rocket are connected through a receptacle in the for- .9

ward end of the tank section. The connector is disengaged by a device that is operated by
upward motion of the rocket in the launching tower. There are no electrical circuits '
associated with propulsion equipment in the rocket. Lot

Propulsion

=
Initial propulsion is obtained from a solid propellant rocket booster that is attached NP
to the after end of the rocket. The booster is electrically ignited by a signal originating PRTRRECAIE
- ST
*cf, Rocket Stability, Sect. 6. a 3}
——a
7.1 A
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in the blockhouse. After the booster is spent it falls away under the influence of aero-
dynamic drag and the rocket continues in flight propelled by its sustaining motor. The
booster provides the additional impulse necessary to enable the rocket to attain a velocity
sufficient to stabilize it aerodynamically before it emerges from the launching tower,

LTk W
LIS S~ P el

P

The regenerative-typz rocket motor burns a mixture of red-fuming nitric acid and
an analine-furfyrol alcohol solution. The propellants are injected into the combustion
chamber by a pressurizing gas where they ignite spontaneously. There are no external
cortrols associated with the propulsion system other than an external trip on the pres-
surizing gas regulator valve. This mechanical trip is actuated when it engages a pro-
Jection in the launching tower as the rocket is propelled by the booster. When the
regulator has been tripped, gas begins to flow into the propellant tanks and causes the
retaining diaphragms in the motor feed lines to rupture. These ‘burct’ diaphragms keep
the propellants from entering the combustion chamber prior to booster firing. Ordinarily
the propellants are allowed to burn until one of them has been exhausted. Combustion can
be terminated at any time by means of a command via the radio cutoff receiver which
stops the flow of fuel to the rocket motor. This is accomplished by severing the fuel feed line
with primacord and allowing the fuel to flow into the tail section.
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Launching Tower

The launching tower is 143 ft long and is provided with a tripod base. An adjustable
jack ig mounted under one of the base legs to permit adjustment of the tower tilt, wiich
will compensate for the effect of winds on the rocket’s trajectory. Three radially
mounted rails, within the towor, engage riding lags on the rocket skin to direct the rocket
during the interval cf time that it is moving in the tower. A forked lug on the rocket
booster prevents the rocket assembly from rotating in the launching tower.

Design, Development, und Firing Services

The Aercbee rocket was jointly developed by the Douglas Aircraft Corporation and
the Aerojet-General Corporation under the sponscrship of the U.8. Navy Bureau of
Ordnance and Office of Naval Research. The project was under the scientific direction
of The Johns Hopkins University Applied Physics Laboratory. The rocket is prepared
and fired by personnel of the U.S. Naval Ordnance Misgile Test Facility for the Naval
Research Laboratory and the S8ignal Corps Engineering Laboratory. This facility also
provided the sume services to the Applied Physics Laboratory during the time it was
active in this program. The Aerobees fired for the Air Research and Development Com-
mand are handled by a crew of the Holloman Air Force Base. Supporting services are
provided by the White Sunds Proving Ground.
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Figure 7.2 - The Aerobee Rocket, cross-sectional view
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"y TABLE 7.1
!};f CHARACTERISTICS OF THE AEROBEE SOUNDING ROCXET
i DIMENSIONS
Total Length 242 in. (less booster)
e Bonster Length 75 in,
N Diameter 15 in.
N Fin Span €2 in.
.’.\;
o WEIGHTS :
ﬁ Alrframe 295 lb*
- Propellauts 628 1b (helium pressurized)
P Payload _150 Ib (nhominal payload)
b Gross at Launching 1088 1b
Booster Airframe 315 1b
Propellant 260 1iv
Booster Gross 575 1b

INSTRUMENT SPACE

Nose Section Generally pressurized, cylinder topped with
approximately conical shape, detachable
Apex angle 20 deg
Height 88 in.
Maximum diameter 15 in.
Volume 4.8cuft
Static lcad 350 1b (maxirqum allowable)
Material 0.04 in, spun aluminum
Nosge Extension Generally pressurized, cylinder, detachable
Height 15 in.
& Diameter 15 in.
iy Volume 1.5 cuft
Static load 350 1b (maximum including nose payload)
h Material 0.04 in. aluminum
rf": Other Very small unpressurized volumes in motor section
L ANTENNAS
- Used One notch in each of three fins.
Slots ¢n midbody.
Wires from each of three fins to regula.tor section.

Probe and folded dipole at nose tip.
Slots in nose section.

Others Possibie Whips on body.

PERFORMANCE
Maximura Altitude 70 mi (150 1b payload).
Time to Zenith 173 sec
Flight Duration 850 zec
Time Above 18.6 m{ 202 sec
7.4
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TABLE 7.1 (Continued)

PR

. \ TLIGHT CEARACTERISTICS

“ - Acceleration 14 g during boost (12 1b payload).

i 2 g after boost to 5.8 g at burnout.

ﬁ Duration of Acceleration 2.5 sec (duration of boost).

- 45 sec (duration of sustaining motor).

B Maximum Velocity 4500 £t per sec

. Maximum Dynamic Pressure il lb per sq in.

Skin Tempera.ure Rise 165° C on nose cone (estimated).
Vibration Characteristics Not measured. Some severe cases reported.
Aspect Behavior No control system. Arrow stabilized by fins. 8pin

rates up to 2 rps possibie.
Angle of attack up to 15° during powered flight,
larger later. Tumbling possible.

*Includes weight of the propulsion unit,

TABLE 7.2
AIR RESEARCH AND DEVELCPMENT COMMAND AEROBEE FIRINGS

AEROBEE TIME ALTITUDE
ROCKETS DATE (LCT) (MILES) EXPERIMENTS
USAF-1 2 Dec 49 1520 59.7 Solar radiation, temperature, photography
L USAF-Z 15 Dec 49 1010 0.2 Solar radiation, pressura, tcmperakure,
S . photography
S USAF-3 14 Mar 50 1343 2.0 Solar radiation (R.I.U.); solar radiation,
sky brightness (A¥CRC)
- USAF-4 26 May 50 1243 42.9 Solar radiation (R.LU.})
o USAF-5 2 Jun 50 1007 15.4 Sky brightness (AFCRC)
USAF-6 20 Jun 50 0838 57.5 Temperature, pressure (Mich. U.)
8 USAF-T 12 Oct 50 1236 56.7 Photography (WADC)
USAF-8 2 Nov 50 0229 57.0 Airglow (Col. U. & Denv U.)
USAF-9 12 Dec 50 1126 66.0 Pressure, temperature (Mich. U.)
UBAF-10 28 Mar 5! 1614 41.0 Airglow (AFCRC)
USAF-11 12 Apr 51 1026 18.0 Solar radiation (Col. U.)
USAF-12 18 Apr 51 1139 38.0 Biological (Aero-Mad. Lab. WADC)
USAF-13 2% May 51 1246 2.3 Iorosphere (B. U.)
USAF-14 TJun 51 1711 55.0 Solar radiation, airglow (AFCRC)
USAF-15 25 Jul 5§51 0926 44.3 Sky brightness, photography
USAF-16 7 Aug 51 0936 51.9 Ionosphere (B. U.)
USAF-17 30 Aug 51 1540 47.0 No UAR experir.ents
USAF-18 13 Sep 51 9437 47.0 Pressure, temperature (Mich, U.)
USAF-19 20 Sep 51 0831 44.0 Biological {Aero-Med. Lab. WADC)
USAF-20 170ct 51 p L lonosphere M, U.)
USAF-21 80Jan 52 1345 0 Ionosphere (Utah U.)
USAF-22 19 Feb 52 0 Sky brightness (AFCRC)
USAF-23 29 Feb 52 55.5 Sky brightness (AFCRC)
USAF-24 22 Apr 52 1028 70.0 Ionosphere (B. U.)
USAF-25 1 May 52 0842 57.0 Solar radiation (Col. U.)
USAF-26 71 May 52 0815 16.2 Biological (Aero-Med. Lab. WADC)
USAF-27 18 Jun 52 1050 62.0 Solar radiation (Denv. U.)
USAF-28 30Jun 52 0732 63.0 Sky brightness (AFCRC)
USAF-29 26 Aug 52 1153 Ionosphere (Utah U.) :
7.5
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TABLE 7.2 (Continued)

MR A

AEROBEE TIME JALTITUDE :
ROCKETS  DATE (LCT) (MILES) EXPERIMENTS

&

U

r
')

USAF-30 100c¢t 52 072¢ 8.0 Solar radiation (Denv. U.)
UBAP-31  220ct 52 0785 62.0 Pressure, temperature (Mich. U.)
USAF-32 6 Nov52 0856 47.0 Sky brightness {AFCRC)
USAZ-33 12 Dec 52 1238 55.0 Solar radiation (Col. U.)
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‘TABLE 7.3
APPLIED PHYSICS LABORATORY AEROBEE FIRINGS

X
- AEROBEE TIME ALTITUDE
™~ BOCKETS DATE (LCT) (MILES) EXPERIMENTS
F A-1,2,3 - - - Dummy firings, nc UAR experiments
“ A- 24 Nov 47 1020 34.7 Cosmic radiation
E"i A-5 O Mar 48 1551 73.0 Cosmic radiation
A-6 13 Apr 48 1441 71.0 Magnetic field
A-T 26 Jul 48 0047 - 70.0 Phntography
A-8 1 Ncv 48 171§ 58.5 Cosmic radiation; solar radiaticn (NRL)
A-9 1 Mar 49 - - Dummy firing, nc UAR experiment
A-10 17 Mar 48 - 65.0 Cosmic radiation; magnetic tield (NOL)
(lat. 11° 8, long. R8° W)
A-11 22 Mar 49 1730 85.0 Cosmic radiation; magnetic field (NOL,
(GCT) APL) (lat. 11° 8, long. 88° W)
A-12 24 Mar 49 1514 3.7 Cosmic radiation; magnetic field (NOL)
(GCT) (lat. 11°16’ 8, long. 82°08’ W)
A-13 17 Jun 4D 0450 $56.0 No UAR experiments
A-14 23 Jun 49 1621 55.0 Cosmic radiation, solar radiation
A-15 15 Jan 50 2345) 45.0 Cosmic radiation (Geomag. lat. 58° N)
(GCT
A-16 18 Jan 50 2317 50.0 Cosmic radiation (Geomag. lat. 50° N)
{GCT)
A-17 12 May 50 0530 54.7 Cosmic radiation
A-18 17 Aug 50 0845 83.0 Composition
A-19 22 Jan 51 1556 55.0 Composition
A--20 25 Jan 51 0800 56.0 Solar radiation
A-21 6 Feb 51 1020 61.0 Photography
TABLE 7.4

NAVAL RESEARCE LABORATORY AEPOBEE FIRINGS

AEROBEE TIME ALTITUDE
ROCKETS DATE (LCT) (MILES) EXPERIMENTS

NRL-1 5 Aug 48 1337 60.0 Solar radiation, pressure, temperature
WRL-2 .+ 28Jan 49 2317 60.0 Cosmic radiation, solar radiation, pressure,
temperature, ionosphere

NRL-3 iFeb 49 1138 0 Solar radiation
NRL-4 14 Feb 50 1614 54.4 Cosmic radiation, pressure, temperature
NRL-5 14 Jun 49 1903 68.0 Solar radiation
NRL-6 3 Aug 50 1852 3.7 Solar vadiation
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TABLE 7.4 (Continued)

OO AEROBEE TIME ALTITUDE
e ROCKETS DATE (LcT) (MILES) EXPERIMENTS
NRL-7 19 Feb 52 1000 50.5 Cosmic radiation, solar radiation
NRL-8 30 Apr 52 0830 79.4 Solar radiation; cosmic radiation (NIH)
NRL-9 1 May 52 0759 78.3 Solar radiation
NRL-10 5 May 52 0644 78.9 Solar radiation; cosmic radiation (NIH)
NRL-11 38ep 52 0749 61.5 Solar radiation
NRL-12 10 Feb 53 1409 85.1 Composition, cosmic radiation
NRL-13 12 Feb 53 0009 85.3 Composition, cosmic radiation
TABLE 7.5

SIGNAL CORPS ENGINEERING LABORATORIES AEROBEE FIRINGS

AEROBEE TIME ALTITUDE
ROCKETS DATE (LCT) (MILES) EXPERIMENTS
SC-1 9 Dec 48 1538 56.9 Composition (Mich. U.)
SC-2 2 Jun 49 0610 48.17 Composition (Mich. U.)
sC-3 6 Dec 49 1132 40.3 Composition (Mich. U.)
SC-4 21 Jul 49 0901 41.3 C(();Inl{:osition (Mich. U.); solar radiation
L)
8SC-5 20 Sep 49 1003 36.4 Cc()&n;)o:)sition (Mich. U.); solar radiation
L
- sC-6 3 Mar 50 1736 45.0 Temperature
sc-7 6 Dec 49 1716 3.3 Composition Mich. U,)
SC-8 14 Jul 50 0139 43.0 Temperature
- SC-9 21 Feb 50 1754 30.5 Composition (Mich. U.); solar radiation
f SC-10 16 Oct 50 2100 50.0 Temperature
~ sc-11 25 Apr 50 1811 61.8 Composition (Mich. U.) RS
'; SC-12 17 Oct 50 2130° 53.2 Temperature TR
. SC-13  270ct 50 0830 49.8 Composition (Mich. U.) C
SC-14 11 Dec 50 2108 52.1 Temperature R 3
SC-15 11 Dec 50 1004 0 Temperature (Mich. U.) T e
SC-16 12 Dec 50 0210 48.3 Temperature SR
, sc-17 19 Dec 50 1152 50.9 Composition (Mich. U.) N AR
‘: SC-18 8 Jun 51 2311 41.5 Temperature LRSI
) Sc-19 7 Jun 51 1818 4.0 Temperature (Mich. U.) ' IR,
| SC-20  1Nov 51 0245  41.0  Temperature ]
: SC-21 26 Sep 51 1706 42.8 Composition (Mich. U.) AR
| SC-22 2 Nov 51 1735 51.0 Temperature ——
, SC-28 14 May 52 1815  47.3  Density (Mich. U.) R ”1,
: SC-24 19 May 52 1907 56.0 Temperature S
z SC-25 24 Sep 52 2050 3.0 Temperature \
e SC-26  200ct 52 2045 0.0  Temperature ‘
\ SC-27  17Feb 53 2350  66.0  Temperature | , 1
\ 8C-28 24 Apr 53 0319 - Temperature T e
.. SC-29 11 Dec 52 1647 65.0 Temperature, density Mich. U.) “"'_“""1
8C-30 24 Apr 53 1230 69.0 Density (Mich. 1J,) S TR
L (e —
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g b, TABLE 7.5 (Continued)

ALTITUDE ABOVE

- AEROBEE TIME SEA LEVEL

H ROCKETS MODEL DATE (MST) PLACE EXPERIMENTS

2 (mi)  (Km)

;: SC-31 RTV-A-1a 29 Sep 53 1350 WSPG 36 58 Tcmpox(aiure and) density
4 Mich. U.

E":* SC-32 XASR-SC-2 31 Aug 83 2210 WSPG 66.7 107.4 Temperature, 'i;ldl

I" (lﬂch. u.

- §C-33 XASR-SC-1 48p 53 2235 WSPG 7 114 Tempsrature, winds

(Mich, U.)

wf SC-34 XASR-8C-1 9 Aug 56 0853 WSPG 63.1 85.5 Compo.(ltlon )

- Mich. U.

Lj SC-85 XASR-8C-1 10 Aug 56 0822 WSPG 53.4 86.9 Composition

R (Mich, U.)
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¥ UPPER AIR ROCKET SUMMARY ABRCREE
l:,f ""'.:‘.':~ USAF-1
Tt IDENTIFICATION
G 2 December 1949
I Agency: Air Research and Development Command
Time: 1520 MST

N Altitude: 8$9.7 miles.
l: UPPER AIR INSTRUMENTS
;23 Solar Radiation: Soft X-Ray detectors using photographic smulsions and metal foil filters.
) (Air Force Cambridge Research Center.)
L Pressure-Temperature; Boundry layer temaperature studies using temperature sensing elements
. on tail cone, forward fusl tank skirt, and nose cone. (Boston University.)

‘ Cther: Earth photography with color film. (W.P.A.F.B, Equipment Laboratory.)

1 DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon, 8 channel PPM-AM system.
Physical recovery: Separation of nose cone from rocket body by prima cord and lowering with
parachute, Test of parachute operation observed with tensiometer and cameras mountad

on rocket.
BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Suven Askanias at HAFB
Cameras: Two radar bore sight cameras.
Telescopes:
Radar: Two x-brad stations and one SCR~-584 with beacon triangulation stations.
Doppler: None
Impact location: AFCRC beacon triangulation system.

Airborne
Beacon: AFCRC multipurpose beacon
Doppler: None
Radlo-cutoff: AFCRC multipurpose beacon for fail-gafe fuel cutoff.
Aspect: Modified GSAP cameras for horizon photographs.

ROCKET PERFORMANCE

Firing Angle:

Time of booster separation: 2.4 sec.
Altitude of booster separation: 987 ft.
Velocity 2t booster separation: 10186 ft. per sec.
Time to burnout: 44 sec.

Altitude at burnout: 14.2 miles
Velocity at burnout: 3400 ft, per sec.
Time to zenith: 165 sec.

Altitude at zenith: 59.7 miles

Time to blowoff: Near zenith

Altitude at blowoff: Near zenith
Flight duration:

Impact coordinates: 21.3 miles north
Payioad weight: 159 lbs.

Unfueled rocket welght: 465 lbs.
Unfueled rocket C.G.: 132.9 inches
Gross weight at takeoff: 1085 lbas,

BALLISTIC DATA

Theodolites: Data from four HAFB Askanias to about 50 sec. 1
Radar: Beacon operative to 127 sec. with 33% of data valid, AR -‘lj
i

{

1

DATA RECOVERY

Telemeter: Good telemeter data from beacon system to 127 sec. L..._..Q...._
Physical Recovery: Parachute recovery failed, nose cone not located until July 1950. RSN
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. EXPERIMENTAL DATA
o Solar radiation: No data, X-Ray detector fols ruptured.
L Pressure-Temperature:
Aspect Cameras: No data, film damaged beyond use,
COMMENTS

Rocket performance: In general, the rocket performance was good and the fiight stable.
Parachuts performance: The parachute was found to have been shredded.

REPORTS AND PAPERS

Boston University Upper Atmosphere Reaearch Laboratory, Contract W28-0$9-ac-308,
Progress Report No. 11

Baird Associatos Inc., Contract W19-122uu -23, Interim Report No. 3.

Holloman Air Force Base Report No. MHTh-133, 16 December 1951,

“Panel R:po.r: N;%.bgs,' Minutes of Meeting of the Upper Atmosphere Rockst Research Panel
on 14 Feb, .
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E . UPPER AIR ROCKET SUMMARY ASROAES

ARG USAR-2
TR S IDENTIFICATION
S 15 December 1049
W Agency: Alr Research and Developmeat Command '

Tinte: 1010 MST

Altitude: 0.2 miles.

UPPER AIR INSTRUMENTS

Pressure-Temperature: Four thermionic ionization gauges and two alphatron type gauges with
automatic range seeking circuits. (University of Michigan.)

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon, 6 channel PPM-AM system.
Physical recovery: Ground command separation of nose cone from rocket body by prima cord
and lowering by 10 ft. diameter ribbon parachuta.

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Seven HAFB stations.
Cameras: Two HAFB ribbon frame cameras, and two radar bore sight cameras.
Radar: Two X-band stations and one SCR-584 with beacon triangulation stations.

Impact Location: AFCRC beacon triangulation syetem.

Alrborne
Beacon: AFCRC multipurpose beacon.
Radio cutoff: AFCRC multipurpose beacon for fail-safe fuel cutoff.
Aspect: One Sperry attitude gyro and one modified GSAP canera. (University of Michigan.)

ROCKET PERFORMANCE

AN Firing angle:
Time of booster seperation: 2.72 sec.
Altitude of booster separation; 1278 ft.
Velocity at booster separation: 979 ft. per sec.
Time to burnout: 2.72 sec.
Altitude at burnout: 1276 ft.
Velocity at burnout: 980 ft. per sec.
Time to zenith:
Altitude at zenith: 2 miles
Time to blowoff: $.44 sec.
Altitude at blowoff: 1870 ft.
Flight duration:
Impact coordinates: Nose cone - about 1000 ft. from launching tower.
Payload weight: 149 lbs.
Unfueled rocket weight: 454 1bs.
Unfueled rocket C.G.: 133 in.
Gross weight at takeoff: 1076 lbs.

BALLISTIC DATA

Theodolites: Position coordinates 1.98 to 2.93 sec,

Cameras:
Radar: Radar bore sight camera used for visual observation. Beacon reply normal during

the short flight.

DATA RECOVERY

Telemeter: Operation normal.
Physical recovery: Parachute failed to operate,

EXPERIMENTAL DATA

Pressure-Temperature: No useful data obtained.
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‘Rocket exploded shortly after leaving tower.

2
:
:
;
:
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3

Special nose cone used
REPORTS AND PAPERS

. . e L4 nn -
R A

University of Michigan, Contract A¥10(122)58.
Holioman Air Force Base Report No. MTHT-133, 10 Dec. 1951,

on 14 Feb. 1950.

“Pansl Report No. 33,° Minutes of Masting of the Upper Atmosphere Rocket Ressarch Panel

Progress Report No. A8, by W. G. Dow and N. W, Spencer, 10 Jan, 1950.




i es 4 el ¢
| SV ey S Sy

S At e W A

e e WM W
A Pl

«~

FANC

N
i
.
-
.
-

0

)
o
»

-
-

3
.

Laleh AR Ihodas ik Seiih ARG BN VAL BEFL S SRR
R N AL AR R

UPPER AIR ROCKET SUMMARY AEROBEE

USAF-3

IDENTIFICATION )
14 March 1950
Agency: Alr Resesrch and Development Command

Time: 1343 MST

Altitude: 2.0 miles.
UPPER AIR INSTRUMENTS

Solar radiation: Solar insolation - radiation sensing elements (thermistors) with fixed angle
of view. (Rhode Island University.)
Photographic X-Ray film detectors on nose corne and tail section. (Air Force Cambridgs
Research Center.)

Sky brightnesa: Photomuitiplier tubes with light filters. (Alr Force Cambridge Research Center.)

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon, 6 channel PPM-AM system,
Physical recovery: Noae cons separation from fnain body and lowering with parachute.

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Seven HAFB Askania stations,
Cameras: Two ribbon frame, one 16 mm., one 35 mm., and two radar bore sight cameras,
one still camera.
Radar: Two X-band stations and one SCR-584 with beacon triangulation stations.
Impact location: AFCRC bescon triangulation system.

Alrborne
Beacon: AFCRC multipurpose beacon.
Radio cutoff: AFCRC muliipurpose beacon for fail-safe fuel cutoff,

ROCKET PERFORMANCE

Firing Angle:

‘Fime of booster separation: 2.4 sec,

Altitude at booster separation: 1134 ft,
Velocity at booster separation: 924 ft. per sec.
Time to burnout: 4,76 sec.

Altitude at burnout: 3460 ft,

Velocity at burnout;: 1040 ft, per sec.

Time to xenith;

Altitude at xenith: 2.0 miies

Time to blowoff: 4.2 sec.

Altitude at blowoff: 2802 it.

Flight duration: Nose tmpact at 45.8 sec.
Impact coordinates: About 1000 ft. from tower,
Payload weight: 228 lbs,

Unfueled rocket weight: 527 lbs.

Unfueled rocket C.G.: 119.5 in,

Gross weight at takeofl: 1145 lba,

BALLISTIC DATA

Theodolites: Velocity from 0.8 sec. to 7.8 sec,
Cameras: Yaw from radar boresight camera 1.0 sec. to 7.8 sec,
Impact location:

DATA RECOVERY

Telemeter: Approxiwately 50% of data recorded during flight,
Physical recovery:
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EXPERIMENTAL DATA

Solar insolation: Satisfactory instrument operation, no data due to low altitude.
Sky brightness: No significant data.
Soft X-Rays: No significant data.

COMMENTS

Rocket performance: Low altitude due to premature fuel cutoff.
Experiments: All equipment operation satisfactory, low altitude prevented any significant
measurements.

REPORTS AND PAPERS

Quarterly Report No. 8, Rhode Island State College, (Contract W28-099 ac-37%), 30 Jan, 1850,
*Quarterly Report No. 9, Rhode Island State College, (Contract W28-099 ac-377), 30 April 1960,
*Preélmlmrllegport on AMC Aerobee Round 2, Alr Force Cambridge Research Laboratory,
5 April 1950,
Holloman Air Force Base Report MTHT-133, 10 Dec. 1951.
“Panal Report No. 24, Minutes of Mesting of the Upper Atmosphere Rocket Research Panel
on 20 April 1950.

*In theue two reports USAF Aerobee 3 is designated as AMC Aerobee Round 2.
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UPPER AIR NOCKET SUMMARY AEROBEE

USAF-4

IDENTIFICATION
26 May 1850

Agency: Air Research and Development Command

Tima: 1243 MST
Altitude: 42 miles.

UPPER AIR INSTRUMENTS

Solar Radiation: Solar insolation, radiation sensing thermistors with fixed viewing angles and
bolometers with lithium fiouride windows, (Rhode Island University.)

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon, 6 channel PPM-AM system. Hughes Alrcraft Co
telemetering equipment.

Alrborne Recorder: Tufts College 10 channel d«ta recorder.

Physical Recovery: Ground command separation of nose cone from main body and lowering
by parachute,

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Five HAFB Askania stations.
Telescopes: Two stations.
Cameras: Two radar bore sight cameras.
Radar: Two X-band stations with one SCR-584 and beacon triangulation stations.
Other: One K-24, one 16 mm,. color motion picture, one 35 mim. motion picture, and
one still camera.
Impact Location: AFCRC multipurpose beacon triangulation system.

Airborne
Beacon: AFCRC multipurpose radar beacon.
Radio cutoff: AN/DRW-4 FM control recelver.

ROCKET PERFORMANCE

Firing Angle:

Time of booster separation: 2.87 sec.

Altitude of booster separation: 1275 ft.
Velocity at booster separation: 930 ft. per sec,
Time to burnout: 45 sec. (approximately)
Altitude at burnout: 15.9 miles

Velocity at burnout: 3000 ft, per sec.

Time to zenith: 136 sec,

Altitude at zenith: 42 miles.

Time to blowoff: Circuit failed.

Altitude at blowoff:

Flight duration: 380 sec.

Impact coordinates: 14 miles North and 10 miles West of the launching tower.
Payload weight: 256 lbs.

Unfueled rocket weight: 558 lbs,

Unfueled rocket C.G.: 134.6 in,

Gross weight at takeoff: 1156 lbs,

BALLISTIC DATA
Theodolites: Trajectory data 0 to 33.77 sec.
Telescopes: Data 0 to 8 sec.
Radax: Trajectory data 0 to 380 sec.

DATA RECOVERY

Telemetcr: AFCNRC multipurpose beacon and Hughes Alrcraft Co. telemeter operation normal.

Physical Recovery: Nose separation-parachute system failed to operate, recovery effected by
tail cone separation system.

Alrborne Recorder: Recorder recovered, good recording during time it operated. SRS
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N EXPERIMENTAL DATA

o

N Solar Insolation: Tentative value of 2 gram calories per square centimeter per minute

- obtained.

“ COMMENTS
‘ Physical Recovery: At the time the separation signal was given only the tall cone explosives
! detonated, consequently the parachute was not deployed.

o Rocket Structure: Two extensions used on nose cone.
REPORTS AND PAPERS ‘

“Report on the Launching of USAF Aerobee 4, Hollomun Air Ferce Base, N.M., 10 July 1880.
5 Quarterly Reports Nos. 1 - 9 Rhode Island Univezsity (Contract W28-U88 ac~377),
- Holloman Air Force Bzse Report MTHT-133, 10 December 1051,
E\‘ “Panel Report No. 25," Minutes of Meeting of the Upper Atmcsphore Rocket Research Pancl
,f;.i on 18 and 14 June 1850. .
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UPPER AIR ROCKET SUMMARY AEROBEE

‘p e USAF.-5
: S IDENTIFICATION
"y, 2 June 1950

Agency: Air Research and Developinent Command
Time: 1007 MST
Altitude: 15.4 niles.

UPPER AIR INSTRUMENTS
8ky brightness: Photoeiectric multipliers and narrow band filters.
DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon.

Airborne recorder: 10 channel data recorder (Tufts College).

Physical recovery: Separation of nose cone from rocket body with prima cord and loweriug
by parachute.

BALLISTIC INSTRUMENTS

Firing Range

Theodolites: Five Askania stations.

Camerag: Two K-24, one 18 mm. color motion picture, one 35 mm. motlon picture, two
still, six Mitchell 35 mm. motion picture, three Fairchild 35mm. motion pictur., and
two radar bore sight cameras.

Telescopes: Two stations.

Radar: Two X-band stations and one SCR-584 with beacon triangulation stations.

Airborne
Beacon: AFCRC muitipurpose beacon,
Radio cutoff: AN/DRW-4 FM control receiver,

ROCKET PER'FORMANCE

Firing angle:

Time to booster separation: 2.4 sec.

Altitude at booster separation: 924 ft.

Time to zenith: 98 sec.

Altitude at zenith: 15.4 miles

Flight duration: 34.5 sec. (nose), 200 sec. (rocket).
Payload weight: 256 lbs,

Unfueled rocket weight: 552 lbs.

Unfueled rocket C.G.: 110 in.

Gross weight at takeoff: 1174 lbs.

BALLISTIC DATA

Theodolites; WSPG Askania tracked rocket 0 to 122 sec., HAFB tracked nose 0 to 3.9 sec.
Cameras: No information furnished.

Telescopes: One station tracked 9 to 180 sec., other 0 to 130 sec.

Radar: Good beacon signals to nose impact.

LATA RECOVERY

Telemeler: Good operation while nose was aloft.
Physicai recovery: Nose damaged, parachute not deployed.
. Airborne recorder: Satisfactory operation.

COMMENTS

Experiment: Equipment operated staisfactorally, no data due short duration flight.

Rocket performance: Rozket guide lug became disengaged from rail in tower and rocket
rotated 15 degrees as evidenced by rail markings on nose ¢cne. Nose cone failed strue-
turally in extension section and it broke off by 2.0 sec., the rocket continued in flight
without the nos2, The nose cone reached a maximum altitude of about 2 miles 20 sec,
after takeoff.
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“Report on the Launching of USAF Aerobee Round No. 5, Holloman Air Force Base,

REPORIS AND PAPERS

27 July 1050,

25,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel

T-133, Holloman Air Force Base, December 1951.
on 31 and 14 June 1950.

Report No. M’
“Panel Report No.
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X UEPER AIR ROCKET SUMMARY AEROBEE
RN USAF-6
oo b IDENTIFICATION ~

SN ‘ , , , 20 June 1960

Agency: Air Research and Development Command
Time: 0838 MST
Altitude; 57.5 miles

UPPER AIR INSTRUMENTS

Pressure-temperature: Two alphatron gauges to measure ambient conditions
(University of Michigan).

DATA RECOVERY INSTRUMENTS

Telemeter; AFCRC multipurpose beacon, 6 channel PPM-AM system,
Airborne recorder: Ten channel data recorder (Tufts College)., Modified camera to photograph

PAENLF:  JSSGSESIS PRY 4 1)

- gyro (University of Michigau).

' , Physical recovery: Separation of nose cone from rocket body and lowering by parachute,
d BALLISTIC INSTRUMENTS

) Firing Range

e Theodolites: Five Askaaia stations

Cameras: Two K-24's, one 16 mm, motion picture, one 35 mm. motion picture, two still,
gix 36 mm. Mitchell, and three 35 mm. Fairchild stations,

Telescopes: Two stations.

Radar: Two X~-band stutions and one SCR-584 with beacon triangulation stations.
i Impact location: AFCRC beacon triangulation system.

,

Alrborne
Biacon: AFCRC multipurpose beacon.
ot Radio cutoff; AN/DRW-4 FM control receiver.
e Aspect: Sperry attitude gyroscope (University of Michigan)

R T
. R

ROCKET PERFORMANCE

.
:

Firing angle:

Time to booster separation:

Altitude at booster separation:

Velocity at booster separation:

Time to burnout: 45. 8 sec.

Altitude at burnout: 16.3 miles

Velocity at burnout: 3680 ft. per sec.

Time to zenith: 160 sec,

Altitude at zenith: 57.5 miles

*Fime to blowoff: 160 sec.

Altitude at blowoff:

Flight duration: 700 sec. (nose cone).

Impact coordinates: 15,5 miles down and 4.5 miles West of line of firing.
Payloud weight: 23! lbs.

Unfueled rocket weight: 497 1bs.

Unfueled rocket C.G.: 129 in, .
Gross weight at takeoff: 1086,5 lbs.

Lkt st Y

F

g
b
W,

BALLISTIC DATA
Theodolites: Trajectory data O to 48 sec.
Cameras: No information furnished,
Telescopes: Tracked 0 to 527 sec,
Radar: Approx, 75% coverage, trajectory data,

DATA RECOVERY

Telemeter: Good operation until zenith, no data thereafter.

Physical recovery: Nose instrumente in good condition, rocket body also recovered in
comparatively good condition.

Alrborne recorder; Satisfactory operation.
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EXPERIMENTAL DATA

Pressure-temperature: Temperatures computed from pressure datz up to 43.5 miles with
a probuble error of plus or minus 15 degrees. Values generally lower than NACA
standard.

REPORTS AND PAPERS

University of Michigan Report No. A-3, Contract AF19(122)-55, October 1951,

Report No. MTHT-133, Holloman Air Force Base, December 1951,

“Panel Report No. 26, * Minutes of Mebting of the Upper Atmosphere Rocket Research Panel
on 7 and 8 September 1950,
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UPPER AIR ROCKET SUMMARY

1. AEROBEE
4 (e IDENTIFICATION USAF.7
YR 12 Octooer 1950

.0

Agency: Alr Research and Development Command.
Time: 1236 MST.
Altitude; 5€.7 miles,

& N

2aia

UPPER AIR INSTRUMENTS

bt ]

P

Temperature: Seven clusters of sensing elements distributed on rocket skin (Boston Univeraity).
Photography: Two Jerome type B-2 cameras to photograph the earth to zenith, and one K-15 A
camera:to photograph the earth during parachute descent (Photo. Lab., WADC)

.

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon.
Physical recovery: Separation of nose cone from rocket body with prima cord and lowering by
parachute, Strain to be measured in parachute swivel (Boston University),

P O
~

BALLISTIC DATA

Firing Range
Theodolites: Five Askanin stations.
Cameras: Two K-24's, one 16 mm, motion picture, one 36 mm. motion picture, two still,
soven 35 mm, Mitchell, and four 35 mm. Fairchild,
Telescopes: Two stations,
Radar: Two X-band and oneé SCR-584 with beacon triangulation stationw,

v wc A ==
it

% S

Impact location: AFCRC beacon triungulation system.
LN
t \: Alrborne
b Beacon: AFCRC multipurpose beacon.
E\.\' .. Radio cutoff: AFCRC multipurpose beacon for fail sate fael cutoff.
A ROCKET PERFORMANCE

Firing angle:

Time to booster separation: 3.0 sec,

Altitude at booster separation: 1563 ft.
Velocity at booster separation: 972 ft. per sec.
Time to burnout: 48 8 sec.

Altitude at burnout: 16,1 miles.

Velocity at burnout: 3850 ft. per soc,

Time to zenith: 162 gec.

Altitude at zenith: §6.7 miles.

Time to blowolf: 182 sec.

Altitude at blowoff: 55,9 miles.

Flight duration: 738 sec. (nose cone),

Impact coordinates: 24 miles down snd 4 miles West of line of {iring.
Payload weight: 179 lbs.

Unfueled rocket weight: 478 lbs,

Unfueled rocket C. G, : 126, 8 in,

Gross weight at takeoff: 1096 1bs,

233z

R S

L P

*

BALLISTIC DATA

Theodolites. No information. furnished.

Cameras: No information furnished.

Telescopes: One telescope tracked 0 to 95 sec., other tracked after burnout.

Radar: Trajectory data for complete trajectory, beacon intermittent during nose cone
separation.

DATA RECOVERY

¥

LE ..".‘. T,

T
a0 e

Telemeter: Excellent operation except for short period during nose cone separation.
Physical recovery: Nose cone in very good condition, one parachute shroud line severed at
ejection, cameras in good condition.
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i EXPERIMENTAL DATA .

N Temperature: Good results obtained.

o . Photography: No information furnished.

|

n COMMENTS

3:3 Rocket modifications: Forward 21 in. of nose severed by prima cord at time nose coue gevered
L",: to expode camera lens.

i\ REPORTS AND PAPERS

v ’

N “Report on Launching of USAF¥ Aerobes Round No. 7,” Holloman Air Force Bese Seriai
l EHOOA 319.1/8, 37 December 1930,

Report No, MTHT-133, Holloman Air Force Base, December 1951,
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-8

2 November 1950

IDENTIFICATION

> . -
.

Agency: Air Research and Development Command.
Time: 0829 MST.
Altitude: 57 miles.

iy

UPPER AIR INSTRUMENTS

rr

Sky brightness: Quartz spectrograph and pointing control to study sky light emission gpectrum
(University of Denver and University of Colorado).

DATA RECQVERY INSTRUMENTS

o v

A

Telemeter: AFCRC multipurpose beacon,
Physical recovery: Separation of nose cone from rocket body by prima cord and lowering by

T Y W e
Rl

: parachute,
u BALLISTIC YNSTRUMENTS
- Firing Range
b Theodolites: Two Mitchell and five Askania stations.
Cameras: Two ribbon frame, two K-24's, one 13 mm, motion picture, one 35 mm., motion

plcture, six 36 mm. Mitchell, three 35 mm. Fairchild, one still, and two radar bore
sight stations,

Telescopes: Two stations,

Radar: Two X-band stations and one SCR-584 with beacon triangulation stationg.

Impact location; AFCRC beacon triangulation system,

Airborne
Beacon: AFCRC multipurpose beacon.
Radlo cutoff: AFCRC multipurpoge beacon for fail safe fuel cutolf.

oo ROCKET PERFORMANCE

Firing angle: :

Time to booster separation: 2,85 sec.

Altitude at booster separation: 1860 ft.
Velocity at booster separation: 970 ft. per sec.
Time to burnout: 45.5 sec.

Altltude at burnout: 16,7 miles.

Velocity at burnout: 3700 ft. per sec.

Time to zenith: 160 sec.

Altitude at zenith: 57 miles.

Time to blowoff: 178 sec,

Altitude at blowoff: Near zenith,

X Flight duration:

| : Impact coordinates: 50 miles range (nose cone).
E Payload weight: 1%5 lbs.
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" Unfueled rocket weight: 476 1bs,
{ Unfueled rocket C.G,: 127.5 in,
S Gross weight at takeoff: 1094 lbs.

»
b BALLISTIC DATA

Theodolites: No information furnished.

- Cameras: No information furnished.

Telescopes: No information furnished.

Radar: Trajectory data 0 to 182 sec., system operation intermittent thereafter.

DATA RECOVERY

Telemeter: Good data until nose separation, intermittent thereafter.

Physical recovery: Spectrograph {ilm cassette intact, sepctrography and nose cone not badly s R
damaged, Parachute only partially effective due to failure of many cross members, L
Rocket main body not located. .....__.'..._._.,.
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EXPERIMENTAL DATA
- Sky brightness: Equipment operated satisfactorily, but no spectral data obtained, el
COMMENTS B
Rocket performance: Roll rate 1 RPS, large precession angles and erratic motions, horizontal
Expo:'tl;l;ltt::. Erratic angular motions of rocket resulted in unsatisfactory spectrograph
exposures, Pointing control unable to operate properly under such flight conditions.

REPORTS AND PAPERS

Quarterly Report No. 11, University of Denver, Countract No, W19-1322 ac-16, 31 January 1951.

Upper Air Report No. CL-4, University of Colorado, Contract No. Wi9-122 ac-9, 1 March 1951,

*DPointing Control Design, Vol, 1, Uniaxial,” Upper Air Laboratory, University of Colorado,
Contract No. W19-122 ac-9, Special Report No, 1, 30 November 1949,

Progress Report No. 10, Upper Air Laboratory, University of Colorado, Contraci No, W18-122
ac~9, 31 October 1850.

Report No, MTET-133, Holloman Air Force Base, Decomber 1951,
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UPPER AIR ROCKET SUMMARY ABROBEE

USAF-9
" 12 December 1950

IDENTIFICATION

Agency: Air Research and Development Command.
Time: 1126 MST.
Altitude: 68 miles.

UPPER AIR INSTRUMENTS

Pressure-temperature: Five thermionic ionization gauges and two a.lplutron pressure gauges
(University of Michigan). : o o .

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpoae beacon, ) '

Airborne recorder: 16 mm. motion picture camera photographing meter panel,

Physical recovery: Separation of nose cone from rocket body by prima cord and lowering by
parachute,

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Two Mitchell and five Askania stations,
Cameras: Two ribbon frame and two radar bore sight stations,
Teleacopes: Two stations.
Radar: Two X-band stations and one SCR-584 with beacon triangulation stations.
Impact location: AFCRC beacon triangulation system.

Airborne
Beacon: AFCRC multipurpose beacon.
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.
Aspect: Sperry F4A gyroscope and roll photocell (University of Michigan).

ROCKET PERFORMANCE

Firing angle:

Time to booster separation: 3,0 sec.

Altitude at booster separation: 1000 ft.

Velocity at booster separation: 1520 ft. per sec.
Time to burnout: 46,3 sec.

Altitude at burnout: 17,8 miles.

Velocity at burnout: 4150 ft. per sec.

Time to zenith: 185 sec.

Altitude at zenith: 66 miles.

Time to blowalf: 187.5 sec,

Altitude at blowoff: ijear zenith,

Flight duration: 513 sec. (nose cone).

Impact coordinates: 42.5 miles down and 5.3 miles west of line of firing (nose conoe).
Payload weight: 184 1be,

Unfueled rocket weight: 455 1bs.

Unfueled rocket C. G.: 135 in.

Gross weight at takeofi: 11086 lbs.

BALLISTIC DATA

Theodolites: No information furnished,

Cameras: No information furnished.

Telescopes: Coverage by one station 0 to 72 sec., roll reported 15 to 46 sec.
Radar: Trajectory 0 to 513 sec.; good data to zenith, intermittent thereafter.

DATA RECOVERY

Telemeter: Good data to nose separation, intermittent thereafter.

Physical revovery: Nose severly damaged, parachute did not function properly.
Recorder film recovered.

Airborne recorder: Excellent operation.
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4 EXPERIMENTAL DATA

.‘-': " fr;a,lyut‘-e-tempenture: Data questionable because of poor rocket aspect, complete analyais
N - not attempted.

i COMMENTS

r‘j Rocket performance: Unastable after burnout, excessive yaw.

y REPORTS AND PAPERS

University of Michigan Progress Report No. AS=A7, by N. W. Bpencer and W, C. Dow,
University of Michigan Contract No. AF10(123)85, Maxch 1051,

Report No. MTHT-13S, Holioman Air Force Base, December 1951,

“Panel Report No, 37," Minutes of Maeting c! the Upper Atmosphere Rocket Research Panel
on 31 January 1951, o
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-10

IDENTIFICATION

: . 28 March 1951
Agency: Alr Research and Development Command,
Time: 1814 MST,

Altitude: 41 miles.
UPPER AIR INSTRUMEN'I‘S

Sodium chlorldo experiment: Dispersal of ﬁnely divided NaCl into the atmosphere at an
altitude of 100 Km,

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon.
Physical recovery: Separation of nose cone from rocket body and lowering by parachute.

BALLISTIC INSTRUMENTS

Firing Range
Theodolites; Two Mitcliell stations,
Cameras: No information.
Telescopes: Ono station,
Radar: Two X-band stations and one SCR-584 with beacon triangulation stations.,
Impact location: Bencon triangulation system,

Alrborne
Beacon: AFCRC multipurpose beacon.
Radlio cutoff: AFCRC multipurpose beacon for fall gafe fuel cutoif,

ROCKET PERFORMANCE

Firing angle:

Time to booster separation: 2,6 wec.

Altitude at booster separation; 1152 ft.
Velooity at booster separation: 020 ft, per sec,
Time to burnout: 41,6 sec,

Altitude at burnout: 14,2 miles, S e
Velocity at burnout: 3145 ft, per sec, L
Time to zenith: 142 sec. IR
Altitude at zenith: 41 miles,

Tiime to blowolf: 221 wec.

Altitude at blowolf: 21,0 miles,
Flight duration: 480 sec. (nose cone).
Irapact coordinates: 24 miles range,
Payload weight: 202 1ba.

Unfueled rocket welght: 481 lbs,
Unfueled rocket C. G, : 110 in,

Gross weight at talkooff: 1102 tbs,

BALLISTIC DATA

Theodotites: No information furnished.

Cameras: No information,

Telescopos: No information furnished,

Radar: No trajectory data - poor film record. Signal good on upward leg, weak through zenith,
and intermittent after nose cone separation.

DATA RECOVERY

Telemater: Good signale on upleg of trajectory, weak through zenith, intermittent for a time
after spearation, and then good to lmpact.
Physical recovery: Good recavery, parachute operation normal,

EXPERIMENTAL DATA

Sodium chloride experiment: NacCl not ejoected due to failure in detonator circuit.
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COMMENTS

Rocket performance: Early motor burnout.
' Rocket modifications: Motor operation delayed by 2 sec. with special trip mechanism.
Launching operaticns: 40 ft. extension added to tower and used for first time. Total tower

length - 150 ft,
REPORTS AND PAPERS N
¢ Prelimjnary Repoxt cn USAF Aerobee 10 (GRD-3),® Air Force Cambridge Research Center, E::'j.:
. b

11 February 1952,
Report No. MHTH-133, Holloman Air Force Base, December 1051, ’ 8
*Panel Report No. 28,* Minutes of Meeting of the Upper Atmosphere Rocket Research Panel :
| on 35 April 1651,
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UPPER AIR ROCKET SUMMARY . AEROBEE
USAF-11
IDENTIFICATION
' ) L © 12 April 1951
Agency: Air Research and Development Command.
Time: 1026 MST,
Altitude: 18 miles.
UPPER AIR INSTRUMENTS

Solar radiation: Solar ultra violet spectrograph and monochromatic camera directed with a
bi-axial pointing control.

DATA RECOVERY INSTRUMENTS .

Telemeter: AFCRC multipurpose beacon
Physical Recovery: Separation of nose cone from rocket body by prima. cord and lowering by
parachute. .

BALLISTIC INSTRUMENTS

Firing Range

Theodolites: Two Mitchell and four Askania stztions. ‘ '

Cameras: Two ribbon frame, two K-24’s, one 16 mm, motion picture, one 35 mm. motton
picture, six 356 mm. Mitchell, three 35 mm, Fairchild, and two radar bore sight
gtations,

Telescopes: Two stations.

Radav; Two X~-band gtations and one SCR-584 with beacon triangulation stations.

Impact location; AFCRC beacon triangulation system.

Alrborne
Beacon: AFCRC multipurpose beacon,
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.

ROCKET PERFORMANCE

Firing angle:

Time to booster separation: 2.6 sec.

Altitude at booster separation: 1000 ft.

Velocity at booster separation: 1000 ft, per sec.

Time to burnout: 30.6 sec.

Altitude at burnout: 7.8 miles.

Velocity at burnout: 2025 ft. per sec.

Time to zenith: 96 sec.

Altitude at zenith: 18 miles.

Time to blowolf: 150 sec,

Altitude at blowoff: 7.0 miles. .
Flight duration: 270 sec.

Impact coordinates: 8 miles range (nose cone), 10 miles range (rocket body).
Payload weight: 254 lbs.

Unfueled rocket weight: 550 lbs.

Unfaeled rocket C. G.: 110 in.

Gross weight at takeoff: 1171 1bs,

BALLISTIC DATA

Theodolites: Coverage by two stations 0 to 84 sec. ,

Cameras: No information furnished.

Telescopes: Coverage by one station 0 to 172 sec.

Radar: Trajectory data 0 to 270 sec. Good signal to separation, intermittent thereaiter.

DATA RECOVERY
Telemeter: Good signal to separation, intermittent thereafter,

Physical recovery: Noee cone in relatively good condition. Parachute badly damaged by STt
excesalve opening shock, Rocket body disintegrated. [ 2
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EXBERIMENTAL DATA

Solar radiation: No data due to low zenith altitude, information on pointing control operation :‘;{.' i
poor due to failure of telemater commutator,
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COMMENTS

H Rocket performance: Premature termination of propulsion due to either failure of pressurizing
2 system or premature fuel line severance.

" REPORTS AND PAPERS

Report No. EHO-24, Holloman Alr Force Base, 31 May 1861,

«A Monochromatic Solar Camera for Rocke: Installation, * Upper Alr Laboratory, University of
Colorado, Contract No. W19-123 ac-9, Report CL~1, 30 June 1850,

Progress Report No. 11, Upper Air Laboratory, "iniversity of Colorado, Contract W19-132
ac-9, 31 January 1051,

Progress Report No. 132, Upper Air Laboratory, University of Colorado, Contract W19-123
ac=8, 30 April 1951,

Report MHTH=133, Holloman Air Force Base, December 1081,

*Panel Report No. 28, * Minutes of Meeting of the Upper Atmosphero Rocket Research Panel
on 28 April 1051,
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1 N UPPER AIR ROCKET SUMMARY AEROBEE
SR USAF-12
3! IDENTIFICATION
£y .. o 18 April 1951
b Agency: Air Research.and Development Command.
! Time: 1139 MST,

Altitude: 38 miles.

UPPER AIR INSTRUMENTS

W a3 it K

UL S

Biological: Experiment by Aero-Medical Labotatory, WADC.
DATA RECOVERY INSTRUMENTS

[N

b
A
3
,!
i

Telemeter: Six channel Bendix ¥M-FM system.
Physical recovery: Separation of nose cone from rocket body by prima cord and lowering by
parachute,

i

PR

T

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Five stations.

Cameras: No information,

Telescopes: Ome staticn.

Radar: Two X~band stations and one SCR-584 with beacon triargulation stations.
Impact location: AFCRC beacon triangulation system,

2 N A A Ty .

Airborne
Beacon: Qklahoma C of A & MA bezcon.
Radio cutoff: AN/DRW-4 FM control receiver.

ROCKET PERFORMANCE

.

S ¥iring angle;

] Time to booster separaticn: 2.4 sco.

Attitude at booster separation: 1423 fi,
Velocity at booster zeparation: 938 ft. per sec.
Time to turnout: 45.2 sec.

Altitude at burnout: 14.4 miles.

Velocity at buraout: 2880 ft. per sec.

Iime to zenith: 135 sec.

Altitude zi zanith: 38 miles,

Time to "*¢woif: 140 sec.

Altitude . *‘lowcfi: 35 miles.

Flight durxvion: 425 gzc. {nose cone).

Impact cocrdinztes: 40 miles range (nose cone).
Peyload weight: 256 1bs,

Unfueled rocket weight: 556 1bs.

Unfueled rucket C. G.: 108 in.

Gross weight at takeoff: 1178 1bs,

L2 S

BALLISTIC DATA

Theodolites: Coverage by two Askania stations 0 to 49 sec. SN
Cameras: No information. [N
Telescopes: Coverage 0 to 80 sec. N
Radar: Trajectory data 0 to 94 sec. at sec. intervals, and 230 to 415 sec. at 5 sec. intervals. - R

DATA RECOVERY

Telemeter: No information furrished.
Physical recovery: No uomments oa nose cone furnished. Parachute badly torn.

EXPERIMENTAL DATA

C. A!' Biological: Significant data obtained,
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Rocket perfornance: Spurto in rocket exhaust notad between 43. 6 and 44. 2 sec.
Rocket modifications: Special telometer di-pole antenna mountad on nose tip. Extra nose
cone exteusion ussd to accommodate a 34 ft. canopy type parachute,

REPORTS AND PAPERS
Kepoxt No. MHTH-133, Holloman Air Force Base, Dacember 1851.

“Panel Report No. 28, * Minutes of Meeting of the Upper Atmosphere Rocket Research Panel
on 25 Aprii 16851,
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. UPPER AIR ROCKET SUMMARY

0 P AEROBEE
s IDENTIFICATION USAR.13
I Agency: Air Research and Development Command. ‘ ' ,
- Time: 1246 MST. N _ o j 39 May 1961

Altitude: 2.3 miles.

vy
- I

UPPER AIR INSTRUMENTS _ .
Tonosphere:  Oblique incidence propagaticn experiment. (Boston Univ. )

i
SO RS R

DATA RECOVERY INSTRUMENTS

£
£

- g,
. 5 .

Telemeter: AFCRC multipurpose beacon.

2 Physical recovery: Separation of nose cone from rocket body by prima cord and lowering by
o parachute. Shock forces in the parachited swivel bolt to be measured by strain gauge
ko (Boston Univ. and Equipment lab., WAPFB).

.'|
F\‘ BALLISTIC DATA
( <

Firing Range

Theodolites: Two Mitchell and eight Askania stations.

Cameras: Two ribbon framy, two K-"4's, one 16 mm, motion picture, one 36 mm, motion
plcture, six 35 mm, Mitchell, three 36 mm, Fairchild, and two vadar bore sight
stations,

Telescopes: Two stations.

Radar: Two X-band stations and one SCR-584 with beacon triangulation stations.

Impact location: AFCRC beacon triangulation system.

Airborne

Beacon: AFCRC multipurpose beacon.
> Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.
ORUI Other: Rocket propulsion performance instruments.

h S ROCKET PERFORMANCE

Firing angle;
Time to booster separation: 2.3 sec.
Altitude at booster separation: 1170 ft,
3 Velocity at booster separation: 936 ft, per sec,
Time to burnout: Premature cuioff at 2.3 sec.
Time to zenith: 20 sec.
Altitude at zenith: 2.3 miles.
Flight duration: 51 sec.
Payload weizht; 147 lbs.
Unfueled vocket weight: 443 1bs,
Unfueled rocket C. G.: 147 in.
Gross weight at takeoff: 1065 lbs.

BALLASTIC DATA
Thuodolites: Position and velocity data from Askanias 0 to 6. ¥ sec.
Cameras: No information furnished.
Telescopes: Intermittent coverage by one station 2 to 43 sec.
Kadar: Nn information furnishr ',

DATA RECOVERY

Telemeter: Good records during flight.
Physical recovery: Instrumentation and noge recovernd.

EXPERIMENTAL DATA

Ionosphere: No data were obtained due to rocket failure,
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C;OHMENTS

Rocket performance: Abnormally short flight result of fuel line severance due to failure
in radlo cutoff system. Propulsion instrumentation fuictioning properly, no useful
dats obtsined due to short burning time. Rocket nose cone broke off by 4. 6 sec.
svbiequent to cavere yaw. Angle of attack 50 degrees by 6.0 sec. and tail section
broke awey from rocket body.

Rocket modifications: Circumferential dielectric section inserted in nose cone extension
to allow nose core to be used as a 13,56 MC. antenna, nose broke away at this point,
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REPORTS AND PAPERS

- ¥,

¢Preliminary Field Test Report. Project Mi-1011, USAF Aerobee 13, " Holloman Air Force
Bage Report No, EMO-37, 12 July 1951,

Boston University Progress Report No. 8, Contruct AF10(122)-36.

Technical Note Wo. 11, Boston University Upper Atmosphere Research Labotatory,
Contract AF33(038)12942,

Report No. MHTH-133, Holloman Alr Force Base, Decewber 1861,

“Pane¢l Report No. 29,* Minutes of Meeting of the Upper Atmosphere Rocket Ressarch Panel
on 14 and 15 August 1951,
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UPPER AIR ROCKET SUMMARY , AEROBEE
USAF-14
IDENTIFICATION

S - 7 June 1951
Agency: Air Research and Development Command

Time: 1711 MST

Aititude: 55 miles

UPPER AIR INSTRUMENTS

K Solar radiation: X-ray photographic detectors with metallic foil filters (AFCRC).

o Sodjum chloride experiment: Ejection of finely divided NaCl at high altitudes and ground based
i phototube detectors with filters to make comparative observations on nights prior to and
subsequent to ejection, : :

3 DATA RECOVERY INSTRUMENTS
Telemeter: AFCRC muliipurpose beacon.

Physical recovery: Separation of nose cone from rocket body by prima cord and lowering by
parachute.

BALLISTIC INSTRUMINTS

Firing Range
Theodolites: Three Mitchell and seven Askania stations.
Cameras;: Two X-24, one 16 mm, motion picture, one 35 mm, motion picture, six 86 mm.
Mitchell, three 36 mm. Fairchild, and two radar bore sight stations.
Telescopes: Two stations,
Racar: Two X-band stations and one SCR-584 with beacon triangulation stations.
Irapact location: AFCRC beacon triangulation system.

T
SeIrr il

Airborne
‘ o Beacon: AFCRC multipurpose beccon.
Radio cutoft: AFCRC multipurpose beacon for fail safe fuel cutoff and command nose
severance,
i Rocket perforiuance: Rocket propulsion system performance measuring instruments.

ROCKET PERFORMANCE

Yo Firing angle:

3 Time tn booster separation: 2.43 sec.

o) Altitude at booster separation: 1242 ft.

Ly Velocity at booster seyuration: 996 ft. per sec.
‘ Time to buinout: 44.6 sec.

Altitude at buraout: 16.1 miles

3 velocity at burnout: 3875 ft. per sec.

o Time to zenith: 157 sec.

Altitude at zenith: 56 miles

Time to blowoff: 17: sac.

Altitude at blowoff:

Flight duration: 1040 sec. (nose cont)

Impact coordinates: 22.5 miles down and 16.5 miles West of line of firing (nose cone)
Payload wuight: 1955 lbs.

Uniueled rocket weight: 460 lbs.

Unfueled rocket C.G.: 127 in.

Gross weight at tukeoff: 1082 lbs.

BALLISTIC DATA

Theodolites; Position and velocity 0 to 49 sec.
Ceimeras; No information furnished.
Telescopes: One stationtrackedto burnout.
Radar: No informaticn furnished.

DATA RECOVERY

Tele:neter: o in‘ormation furnished. ' [ ]
Physical recovary: Nose cone and X-ray detectors recovered in good condition. I
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;:. EXPERIMENTAL DATA -
' FASENRN
Solar radiation: No evidence of X-rays shown by detectors. e

Sodium chloride; Inconclusive evidence of increase of sodlum activity in the night sky.
COMMENTS

Rocket performance: Normal propulsion operation indicated by performance instruments.
Momentary closure of beucon command relay at booster ignition and again at 1.0 sec.
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REPORTS AND PAPERS

“Dreliminary Feld Test Report, Project MX~1011, USAF Aercbee 14,” Holloman Air Force
; Base Report No. EEO-40, 10 July 1981,
! Report No. MHTH-133, Holloman Alr Force Ease, Docember 1951,
! s Panel Report No. 29,” Minule of Meeting of the Upper Atmosphere Rocket Research Panel on
! 14 and 156 August 1051,
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UPPER AIR ROCKET SUMMARY ’ AEROBEE
USAF-15
IDENTIFICATION , ‘ '
. 85 July 1951
Agency: Air Research and Development Command
Time: 0928 MST
Altitude: 44.3 miles

UPPER AIR INSTRUMENTS

. Sky brightress: Photomultipuer tubes wlth narrow band interference filters and two GSAP 18
N ' mm. motion picture CamETas (AFCRC)

DATA RECOVERY INSTRUMENTS

ZH::; Telemeter: AFCRC multipur -se beacon six channel PPM-AM system.
E ? Pliysical recovery: Separation of nose cone from rocket body by prima cord and lowering by
! parachute.

BALLISTIC INSTRUMENTS

Firing range : ,
Theodolites: Two Mitchell and seven Askania stations.
Cameras: Two K-24, one 16 mm. motion picture, one 35 mm. motion picture. six 35 mm.
Mitchell, three 35 mm. Fairchild, and two radar bore sight stations.
Telescopes: Three stations,
Radar: Two X-band stations and one SCR-5684 with beacon triangulation stations.
Impact location: AFCRC beacon triangulation system.

Airborne
Beacon: AFCRC multipurpose beacon.
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff and command nose
gseverance.

ROCKET PERFORMANCE

Firing angle:
Time to bouster separation: 2.42 sec.

Altitude at booster separation: 1629 ft.

Velocity at booster separation: 1016 ti. per sec.
Time to burnout: 41.4 sec.

Altitude at burnout: 14.0 miles

Velocity at burnout: 3285 ft. per sec.

Time to zenith: 139 sec.

Altitude at zenith: 44.3 miles SRR
Time to blowoff: 194 sec. S
Altitude at blowoff: 35.3 miles o
Flight duration: 703 sec. (nose cone). e
Irapact coordinates: 10 miles range (nose), 11 miles range (rocket body).
Payload weight: 160.5 lbs. T
Unfueled rocket weight: 487 lbs. W T
Unfueled rocket C.G.: 122 in. \d
Gross weight at takeoff;: 1108.5 lbs.
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BALLISTIC DATA

Theodolites: Askania position and velocity data O to 59.4 sec., aspect data 0.6 to 10 sec., roll
data 0.95 to 4.7 sec.

Cameras: No information furnished.

Telescopes: Coverage by one station 0 to 554 sec., another 0 to 272 sec., and the remaining
0 to 124 sec.

Radar: Complete trajectory data. Signals good to separation and intermittent thereafter.

DATA RECOVERY
Telemeter: Good record throughout flight.
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DATA RECOVERY (Continued)

-
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Physical recovery; Nose instrumentation in very good condition, parachute operated well,
Rocket body badly damaged.

EXPERIMENTAL DATA

z
2~
a2

EMER 3 Sl

8ky brightness: Unexpected large and constant light intensities at aititudes 18.85 to 43.5 miles
were again encountered. For 20 Angstrom bandwidths at L 6360 A, the intensity 18 7 milli-
watts/cm.-? ; at L 6150A milliwatts, and at L 5910 § milliwatts, Minimum values were
obtained for the following: I 5590 2 milliwatts; L5390 1 milliwatt; L 4895 2 milliwatts;

; L 4615 1.5 milliwatts; L 4290 1 milliwatt. Photocraphlc evidence obtained at 43 miles

! indicates the existence of luminescent clouds at higher altitudes.
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COMMENTS
‘ Rocket performance: Poor propulsion portormunce, zenith altitude 15 miles less than predicted.
X REPORTS AND PAPERS
“Preliminary Field Test Report, Project MX-1011, Missile No. 15, Holloman Air Force Base
Report No, EHO-66, 20 Auguat 1051,

“Day Sky Brightness Measured by Rockstborne Photochctric Photometers,” H. A, Miley, et al.,
Amer, Geophys. Union Transactions, (in preas

Report No. MTHT-133, Holloman Air Force December 1981,
“Panel Report No. 39,"Minutes of the Upper Atmosphere Rockst Research Panel on 14 and 18
August 1951,
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UPPER AIR ROCKET SUMMARY "~ AEROBEE
USAF16

T August 1951

IDENTIFICATION

Agency: Air Research and Development Command -
Time: 0938 MST
Altitude: 51.9 miles

UPPER AIR INSTRUMEN’TS

Ionosphere: Transponder in rocket retransmltting ground originated signal
DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon. -
Physical recovery: Separation of nose cone from rocket body and lowering by parachute.

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Two Mitchell and six Askania stations.
Cameras; Two K-24; six Mitchell, three Fairchild, one standard 35 mm. motion picture.
Telescopes; Three stations.
Radar: Two X-band stations and one SCR-584 station with beacon triangulation stations.
Impact location: AFCRC multipurpose beacon triangulation system.

Airborne
Beacon: AFCRC multipurpose beacon.
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.
Parachute performance: Measurement of shock forces appearing on swivel of nore cone
parachute (WPAFB and Boston Univ,).

ROCKET PERFORMANCE

Firing angle:

Time to booster separation: 2.3 sec.

Altitude at booster separation: 1178 ft.
Velocity at booster separation: 939 ft. per sec.
Time to burnout: 43.7 sec.

Altitude at burnout: 15.1 miles

Velocity at burnout: 3566 ft. per sec.

Time to zenith; 156 sec.

Altitude at zenith: 51.9 miles.

Time to blowoff: 210 sec.

Altitude at blowoff: 43 miles

Flight duration: 782 sec (nose cone).

Impact coordinates: 15 miles range (nose cone and rocket body).
Payload weight: 153.5 lbs.

Unfueled rocket weight: 456 lbs.

Unfueled rocket C.G.: 145 inches

Gross weight at takeoff: 1077 lbs.

BALLISTIC DATA L

Theodolites: Position and velocity data 0 to 55 sec.; aspect data 0.7 to 10.7 sec.; roll data 0.9 AR

to 10.9 sec. Lo
Telescopes: One station tracked 0 to 662 ser., another 0 to 71 sec. Tty
Radar; Trajectory data obtained. : 1

DATA RECOVERY e ‘]
Telemeter: Good operation. {_-'.j.:-.';.f—i“',-:.', j
Physical recovery: Nose cone instrumerts in excellent condition; rocket body badly damaged. ST S

EXPERIMENTAL DATA BN
Ionosphere: Altitude insufficient to penetrate E-layer some anulysis possible on long distance ~— _.Q_.,.__..“ e

propagation modes. LT L
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,] COMMENTS

- Rocket performance: Zenith altitude 20 miles short of prediction.

I Parachute performance: Some data obtained on shock, circuits failed during drop.

N Rocket modifications: Two noss cone extensions used. Two second delay introduced in motor
ignition,

o

REPORTS AND PAPERS

“Preliminary Field Test Report, Project MX-1011, USAPF Aerobse 16,” Holloman Air Force
Base Report No. EHO-70, 8eptember 1951,

Progress Report No. 9, Boston University Upper Atmosphare Research Laboratory, Contract
Ne. AF19(122)-36.

Report No. MTHT-133, Holloman Air Force Base, New Mexico, December 1951,

“Panel Report No, 29,* Minutes of Mesting of the Upper Atmosphers Rocket Reasearch Panel on
14 and 15 August 1951,
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AEROBEE
USAF-17

30 August 1951

UPPER AIR ROCKET SUMMARY
IDENTIFICATION

Agency: Air Research and Development Command
Time: 1540 MST : ’
Altitude: 47 miles

UPPER AIR INSTRUMENTS
Comments: No upper air research instruments, test of rookat.
DATA RECOVERY INSTRUMENTS

Telemeter; AFCRC multipurpose beacon,
Physical recovery: Separativn of nose cone from rocket wiv.. prima cord and both sections
lowered by parachutes,

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Five Mitchell and six Askania stations.
Radar: Two X-band stations and one SCR-684 station with beacon triangulation stations.

Alrborne )
Beacon; AFCRC multipurpose boacon,
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.
Rocket performance: Propulsion system pressure measurements, and fuel tank temperature,
Parachute performance: Terperature meapurements on ribbon of 50 in. nose cone drag
parachute, free stream temperature in region of parachute swivel (Boston University).

ROCKET PERFORMANCE
Firing angle:

Time to booster separation: 2.6 soc.
Altitude at booster sepuration: 1210 ft,

Velocity at booster separation: 933 ft. per sec.
Time to burnout: 47.2 scc.

Altitude at burnout: 16.8 miles
Velocily at burnout: 3402 ft. per sec.
Time to zenith: 158 sec.

Altitude at zenith: 47 miles

Time to blowoff: 158 sec.

Altitude at blowoff: 47 miles

Flight duration: 530 sec.

Impact coordinates: 17 miles range.
Payload weight: 174.6 lbs,

Unfueled rocket wejght: 452 lbs,
Unfueled rocket C.G.:

Gross weight at takeoff: 1136 lbs.

BALLISTIC DATA

Theodolites: Aspect data 1 to 10.8 sec., position data 1 to 272 sec., velocity data 1.4 to 270 sec.
Radar: Roll data from bore sight cameras 1.5 to 9.7 sec.

DATA RECOVERY

Telemeter: Satisfactory operation.
Physical recovery: Parachute recovery failed.

COMMENTS

Rocket performance: Chemical pressurization system functioned saticfactorily,

Parachute performance: Nose cone drag parachute deployed and became separated at swivel,
eight ft. nose cone parachute did not deploy. Both main body parachutes deployed, the ten
ft. diameter parachute shredded and entangled in rocket tail fins. The main parachute
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COMMENTS {Continued)

deployed and functioned satisfactorily. until a hole appeared in the canopy and enlarged
until the parachute collapsed. .

Rocket modificetions: Normal prossurizing gas storage tank replaced by a chemically acti-
vated gas generator system,

REPORTS AND PAPERS

is
' “Preliminary Field Test Report, Aerobes No. 17, Project No, MX~1011,” Holloman Alr Force
! Base Report No. MTHT-$2, November 1851.

3. Report No. MTHT-133, Holloman Air Force Base, New Mexico, December 1651,
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0 UPPER AIR ROCKET SUMMARY AEROBEE
S USAF-18
e IDENTIFICATION
PRSI 13 September 1951
N Agency: Air Research and Development Command

' Time: 0437 MST

: Altitude: 47 miles
i
{: UPPER AIR INSTRUMENTS
) _“.'
;\. Temperature-pressure: One alphatron ionization gauge to measure ram pressure at nose tip.
b Two alphatron ionization gages tc measure cone wall pressure. One electrode assembly
M to determine air density by means of Paschen’s law. (University of Michigan.)
. Other: Boundary layer velogity indicator.

PRy
PR L

DATA RECOVERY INSTRUMENTS
Telemeter;: AFCRC multipurpose beacon.
Airborne recorder; 18 mm. motion picture camera. (Univ, of Mich.)
Physical recuvery: Separation of nose from rocket with prima cord and lowering by parachute.

BALLISTIC INSTRUMENTS

s

Firing Range
Theodolites: Two Mitchell and ﬁve Askania stations.
Radar: Two X-band stations and one SCR-584 station with beacon triangulation stations.
Impact location: AFCRC inultipurpose beacon triangulation system.

e Sl
—talela el

e

TET

Airborne
Boacon: AFCRC multipurpose beacon.
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.
Aspect: Gyroscope (University of Michigan),

.

a
.

ROCKET PERFORMANCE

Firing angle:

Time to dooster separation: 2.2 sec.

Altitude ai booster separation: 1115 it.
Velocity at booster separation: 942 ft. per sec.
Time to burnout: 42 sec.

Altitude at burnovt: 14.2 miies

Velocity at burnout: 3400 ft. per sec.

Time to zenith: 147 sec.

Altitude at zenith: 47 miles

Time to blowoff: 157 sec.

Altitude at blowoff: 46.6 miles

. Flight duration: 685 sec. (nose cone)

o Impact coordinates: 20 miles range (nose coune)
Payload weight: 196 lbs.

i Unfueled rocket weight: 494 lbs.

- Unfueled rocket C.G.:

" Gross weight at takeoff: 1116 Ibs.

BALLISTIC DATA

Theodolites; Position data 0.6 to 33.4 sec., velocity data 1.0 to 33 sec.
Radar: Good flight signals, trajectory possible.
Aspect: Satisfactory gyroscope data.

DATA RECOVERY

Telemaeter: Good records.

Physical recovery: Satisfactory parachute operation, nose found in good condition eighty min.
afier firing. Rocket body not found.

Airborne recorder: Excellent results.
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E“': EXPERIMENTAL DATA

5 Pressurc temperature: Temperatures computed from pressure data between 18,6 and 44.7

& miles lowex than NACA standard.

v Density: Paschen’s law results incoticlusive because boundary layer air characteristics infor-
mation insufficie.it.

oy Boundary layer velocity indicator: Some data from 0 to 30 sec.

E’ COMMENTS

‘:‘1 Rocket performance: Propulsion duration shorter than normal.

! REPORTS AND PADERS

% 4Preliminary Fleld Test Report, Project MX-1011 (X-8), USAF Aercbee 18,” Holloman Air

5 Force Base Report No. MTHT-122, November 1951.

[+ Progress Report No. A9, by N. W. Spencer and W. C. Dow, University of Michigan AFCRC Con-

N tract No. AF19(122)55, October 1961. ) '

il Report No. MTHT-133, Holloman Air Force Base, New Mexico, December 1951.

; “Panzl Report No. 30,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
; 24 October 1951.
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-19

20 September 1851

IDENTIFICATION:
Agency: Air Research and Development Command
Time: 0931 MST
Altitude: 44 miles
UPPER AIR INSTRUMENTS
Biological: ,_..,;criment by Aero-Medical Laboratory, Wright Air Development Center.

LA4TA RECOVERY INSTRUMENTS

Telemeter: Six channcl Bendix FM-FM system.
Physical recovery: Nose cone separation with prima cord and lowering by parachute.

L BALLISTIC INSTRUMENTS

i

L Firing Ranie .
Theodolites: Four Mitchell and six Askania stations.
Cameras: Two Clark Ribbon Frame stations.

A Telescopes: Two stations.

Radar; Two X-band stations and one SCR-584 station with beacon triangulation stations.
Iimpact location: Beacon triangulation.

Ajrborne
Beacon: AFCRC multipurpose beacon,
Radio cutoff: AFCRC multipurpose beacon for fail safe fuel cutoff.

ROCKET PERFORMANCE

Firing angle:

Time to booster separation: 2.41 sec.

Altitude at booster _.paration: 1174 ft.
Velocity at booster separation: 935 ft. per sec.
Time to hurnout: 45.5 sec.

Altitude at burnout; 15 miles

Velocity at burnout: 3200 ft. per sec.

Time to zenith: 146 sec.

Altitude at zenith: 44 miles

Timr to blowoif; 153 sec.

Altitude ax blowoff: 43 miles

Flight duration: 636 sec. (nose cone)

Impact coordinates: 16 miles range (ncse cone)
Pzayload weight: 219 1bs.

Jnfueled rocket weight: E18 lbs.

Unfueled rorket C.G.:

Gross weight at takeoff: 1140 lbs.

BALLISTIC DATA Jhe
L
Theodolites: Askania aspect data 0.8 to 36.6 sec. T
Cameras: No information furnished. ST
Telescopes: Coverage by both stations 0 to 117 sec. A
Radar: Trajectory data irom triangulation system to impact G LA
DATA RECCERY

Telemeter: No information furnished. "“"“‘“‘.““*'“
Physical recovery: Successful parachute operation, o

EXPERIMENTAL DATA

Blological: Significant data obtained.
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COMMENTS
Rqéket‘ modiﬁcations: Two nose ccne extensions on rocket. Folded dipole antenna at nose tip. S
REPOhTS AND PAPERS
Report No. MTHT-138, Holloman Air Force Base, New Mexico, December 1951.

“Panel Report No. 30,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
24 October 19561,
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= UPPER AIR ROCKET SUMMARY

f‘ Agency: Air Research and Development Command (Boston University).

Time: 1117 MST.
Altitude: 71.U miles.

Experiments: Ionosphore.

LI L EER N
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Agency: Ajr Research and Development Command (Utah University).
Time: 1445 MST.
Altitude: © miles.

Experiments: Ionosphere.

Agency: Air Research and Development Command (AFCRC*).
Time: 0749 MST.
Altitude: 0 miles.

Experiments: Sky brightness

*Air Force Cambridge Research Center.

Agency: Air Research and Development Command (AFCRC*).
Time: 0740 MST.
Altitude: 55 miles.

Experiments: Sky brightness

*Air Force Cambridge Research Command.

Agency: Air Research and Development Command (Boston University).
Time: 1028 MST.
Altitude: 70.0 miles.

Experiments: lonusphere.

AEROBEE
USAF-20

17 October 1951

AEROBEE
USAF-21

30 January 1952

AEROBEE
USAF-22

19 February 1852

AEROBEE
USAF-23

29 February 18562

AEROBEE
USAF-i4

24 April 1952
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; K/ UPPER AIR ROCKET SUMMARY AEROBEE
v e USAE-2
IDENTIFICATION 30 January 1952

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1445 MST

Agency: Air Force Cambridge Research Cenrter, University of Utah

AP - Lk et

FLIGHT OBJECTIVES

L‘ Ionosphere: Vertical incidence, to measure the time delay of radic waves near the
by critical frequency through the ionosphere for determination of ion densities

DATA RECOVERY INSTRUMENTS

T

Telemeter: AFCRC multipurpose beacon

i/

BALLISTIC INSTRUMENTS

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

E ‘¥ ROCKET INFORMATION

Payload weight: 152 lb
Unfueled rocket C.G.: 122 in, from nose tip

ROCKET PERFORMANCE

Peak altitude: O degrees

COMMENTS

Rocket performance: Missile exploded in tower
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oy UPPER AIR ROCKET SUMMARY AEROBEE
| | USAF-22

IDENTIFICATION 19 February 1952

Rocket type: RTV-A-l1a unbogcsted

Place of firing: Holloman Air Development Center

Time of firing: 0749 MST

Agency: Air Force Cambridge Research Center, University of Utah

AL M T b a4 A — am e e e

FLIGHT OBJECTIVES
To study OH airglow in the day sky.

UPPER AIR INSTRUMENTS

Photoelectric radiometer

DATA RECOVERY INSTRUMENTS

i Telemeter: AFCRC multipurpose heacon
Cameras: Aspect

P BALLISTIC INSTRUMENTS
R Airborne

I Beacon: AFCRC multipurpose beacon

d Radio cutofi: AFCRC multipurpose beacon
U FLIGHT INFORMATION

ﬁ‘ Peak altitude: 0 degrees

- ROCKET INFORMATION
Payload weight: 180 1b
‘Unfueled rocket C.G.: 135 in. from nose tip
COLIMEN'[S
Rocket modifications; This was the first non-boosted Aerobee rocket

Roclket performance: There was a thrust chamber explosion in the tower. Payload
instrumer.iation was recovered intact and subsequently flown on USAF-25.
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. k UPPER AIR ROCKET SUMMARY AEROBEE
R USAF-28

ﬂ IDENTIFICATION 20 February 1952

. Rocket type: RTV-A-1

b Place of firing: Holloman Air Development Center

Time of firing: 0740 MST
Agency: Air Force Cambridge Research Center, University of Utah

Altitude: 55 miles

FLIGHT OBJECTIVES
To study OH airglow in the day sky {(See USAF-22)

Lelalons N . 5 5 S

ﬁ UPPER AIR INSTRUMENTS

Photoelectric radiometer

BALLISTIC INSTRUMENTS

a Firing Range

N Theodolites: Five Mitchell and five Askania stations

Cameras: Two Mitchell and three hand panned ballistic cameras
R Airborne

[ Beacon: AFCRC multipurpose beacon

h Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

e - e O
CeCaG AR S T -
1 - DENSIRM NGNS - APV

Payload weight: 178 1b
Unfueled rocket C.G.: 125 in. from nose tip
Gross weight at takeoff: 1102 1b

ROCKET PERFORMANCE
Time to burnout: 45.3 sec

Velocity at burnout: 3520 ft/sec
Altitude at zenith: 55 miles

BALLISTIC DATA

Theodolites and Cameras: Optical datz through 49.49 sec, Mitchell bold rate through
4.40 sec
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DATA RECOVERY

Telemeter: Beacon worked well at low altitudes, spotty or nonexistent at higher
altitudes

Physical recovery: Nose cone recovered in fairly good condition

EXPERIMENTAL DATA

No data, due to intermittent telemeter
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-24
IDENTIFICATION 24 April 1952

Rocket type: RTV-A-1

Place of firing: Holloman Air Deveiopment Center

Time of firing: 1028 MST

Agency: Air Force Cambridge Research Center, Boston University
Altitude: 72 miles

FLIGHT OBJECTIVES
Ionospheric propagation (See USAF-16 and -20)

DATA RECOVERY INSTRUMENTS

Physical recovery: A new ribbon type (50 in.) parachute constructed of siiicone-
rubber-impregnated Fiberglass by Aerojet was used

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Three Mitchell and seven Askania stations

Cameras: Two ballistic camera stations

ROCKET INFORMATION

Payload weight: 145 lb
Unfueled rocket €.G.: 125 in. from nose tip
Gross weight at takeoff: 1061 ib

ROCKET PERFORMANCE

Firing angle: Thre< degrees north
Time to burnout: 45.3 sec

Velocity at burnout: 4280 ft/sec

Time to booster burnout: 2.71 sec
Velocity at booster burncut: 1008 ft/sec
Altitude at booster burnout: 1428 ft
Time {o zenith: 156 sec

Altitude at zenith: 72 miles
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A BALLISTIC DATA
o Theodolites and Cameras: Optical data through 40.64 sec. Roll data (optical) through

2.95 sec.
Beacon Triangulation system: Data from 3.84 to 550.84 sec with one skip of 85 sec
arcund peak and one skip of 40 sec later
DATA RECOVERY
Physical recovery: Instrumentation not materially damaged due to rugged
construction

EXPERIMENTAL DATA
Good mode data obtained

COMMENTS

Rocket modifications: This was the first rocket to use the starting slug of 70% furfuryl
alechol and 30% aniline
Rocket performance: The rocket made a smoother start and the flight was normal
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N UPPER AIR ROCKET SUMMARY AEROBEE
RO USAF-25
IDENTIFICATION 1 May 1952

Rocket type: RTV-A-1

Place of firing: Holloman Air Development Center

Time of firing: 0842 MST

Agency: Air Force Cambridge Research Center, Rhode Island University

Altitude: 50 miles

G -
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FLIGHT OBJECTIVES

To determine intensity of solar radiation at the limit of the atmosphere

UPPER AIR INSTRUMENTS

Radiation measured by thermistor bolometers, with bias potential to limit sensitivity
to range 1.6 to 2.1 gm cal cm"2? min-!. Radiation device mounted in Colorado

biaxial pointing control.

DATA RECOVERY INSTRUMFNTS

! Telemeter: AFCRC multipurpose beacon
Physical recovery: Nose cone separation and lowering by parachute

GH b A

BALLISTIC INSTRUMENTS

F Firing Range
- ‘Theodolites: Five Mitchell and five Askania stations
Cameras: Two ballistic camera stations

Radar: Two radars

Airborne
Beacon: AFCRC multipurpose kesacon
Radio cutofi: AFCRC multipurpose beacon
ROCKET INFORMATION
Payload weight: 240 lb .
Unfueled rocket C.G.: 121 in, from nose tip

ROCKET PERFORMANCE

Firing angle: Three degrees north
Time to burnovt: 46.60 sec

Velocity at burnout: 3709 ft/sec
Altitude at burnout; 84,380 ft

Time to booster burnout; 2.45 sec
Velocity at booster burnout: 947 ft/sec

Supplement
Felbruary 1958
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ROCKET PERFORMANCE (Continued)
Altitude at booster burnout: 1210 ft
Time to zenith: 155 sec
Altitude at zenith; 50 miles
Time to nose cone separation: 215 sec
Flight duration: 548 sec
DATA RECOVERY
Telemeter: Good to 185 sec. Intermittent due to antenna nulis.
Physical recovery: Nose separation did not occur. Large chute remained in
canister. Extensive damage to GRD instrumentation. Beacon destroyed.
EXPERIMENTAL DATA
The elevation arm of the biaxial pointing control did not function, hence no data were
obtained
COMMENTS

Rocket performance: As predicted
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P UPPER AIR ROCKET SUMMARY AEROBEE
N WSAF-26
IDENTIFICATION 21 May 1952

TR T T T L LT T e A

Rocket type: RTV-A-1

Place of firing: Holloman Air Development Center

Time of firing: 0815 MST

. Agency: Air Force Cambridge Research Center and Aero Medical Laboratory, Wright
Air Development Center

hy Altitude: 38 miles

MRV My

FLIGHT OBJECTIVES
Biological

DATA RECOVERY INSTRUMENTS

Telemeter: Holloman range facilities

Physical recovery: Parachute system of lowering nose cone. Dual parachute sys-
tem (24 ft diameter solid canopy main parachute and ten ft diameter ribbon drag
parachute).

BALLISTIC INSTRUMENTS

(' . Firing Range

Theodolites: Five Mitchell and eight Askania stations
Cameras; Two ballistic cameras
Radar: Four radar
Beacon Triangulation system: MIRAN

- " Airborne
- Radio cutoff: DRW-4

h ROCKET INFORMATION

Payloud weight: 287 1b )

" Unfueled rocket C.G.: 126 in. from nose tip
Unfueled rocket weight: 526 1b

Gross weight at takeoff: 1209 1b

ROCKET PERFORMANCE
Firing angle: Three degrees north, one degree east

L Time to burnout: 40.8 sec
. Velocity at burnout: 2831 ft/sec
i Altitude at burnout: 63629 ft

Time to booster burnout: 2.62 sec

Velocity at booster burnout: 950 ft/sec
Altitude at booster burnout: 1255 ft

Time to zenith: 130 sec

Altitude at zenith: 38 miles

Time to nose cone separation: 560 sec
Altitude at nose cone separation: 148,148 ft

Flight duration: 958 sec p.m'r;;;
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) ROCKET PERFORMANCE (Continued)

Impact coordinates: Main Body - 12 mi. south, 29 mi, west from launcher
Parachute - one mi. north, seven mi. west from launcher

- BALLISTIC DATA
x Theodolites and cameras: Optical data to 54.16 sec. Askania nose cone data from .
r 2 min 34.76 sec to 3 min 22.76 sec. Roll data to 5.08 sec.
P DATA RECOVERY
iv Telemeter: Unusually good. One channel lost on takeoff.
1 Physical recovery: Successful
‘)
;: Rocket performance: Normal flight - as predicted
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B UPPER AIR ROCKET SUMMARY AEROBEE
poo USAF-27
i

IDENTIFICATION 18 June 1952

Rocket type: RTV-A-1

Place of firing: Holloman Air Development Center

Time of firing: 1050 MST

Agency: Air Force Cambridge Research Center, Denver University
Altitude: 65.0 miles

TG TR Ay,
PR

Y
el

FLIGHT OBJECTIVES

Daylight luminescence (day airglow) in the ranges 3000A to 4500A and 6000A to
8000A

UPPER AIR INSTRUMENTS

r;:
5 Spectrographs in the ranges 6000A to 8000A and 3000A to 4500A
%ﬁ DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon

Physical recovery: Nose cone lowered by parachute

AR

& o BALLISTIC INSTRUMENTS

> Firing Range

N Theodolites: Seven Mitchell and seven Askania stations
o Cameras: Two ballistic cameras

Radar: Two radars
Beacon triangulation system: MIRAN

H Airborne
- Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon - tail safe for furl severance

ROCKET INFORMATION

Payload weight: 202 lb " NS
Unfueled rocket weight: 467 lb e

Unfueled rocket C.G.: 157 in. frcra nose tip SRR PUEIe
Gress weight at takeoff: 1089 1b ST

ROCKET PERFORMANCE

Time to burnout; 44.79 sec

Velocity at burnout: 4035 ft/sec

Altitude at burnout; 85,760 ft

Time to booster burnout: 2.48 sec (visual)

Supplement
ttebruary 1958
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ROCKET PERFORMANCE (Continued) SN

[0 I
’
. 2
)

Velocity at booster burnout: 1008 ft/sec

Altitude at booster burnout: 1272 ft

Time to zenith: 170.6 sec

Altltude at zenith: 65.0 miles

Time to nose cone separation: 170.6 sec (planned for zenith separation)
Altitude at noge cone separation: 65 miles

Flight duration: 1164 sec

- LT
PP RS

BALLISTIC DATA

-

-
1

Theodolites: Flight data (optical) to 49.59 sec. Nose cone data (optical) from 15
min. 52.59 sec to 18 min. 40.59 sec.
Cameras: Through 4.40 sec

=i SO S g

DATA RECOVERY

Telemeter: Good for entire trajectory
Physical recovery: Excellent, equipment unharmed and operating at recovery

EXPER'MENTAL DATA

No useful data obhtained, because the attitude of the rocket allowed film to be exposed
to ground radiation

COMMENTS

Rocket modifications: Three 15-in. extensions were flown for the first time. This
was successful.
Rocket performance: Normal flight - as predicted




\ ‘:’.‘:.:;:',«' UPPER AIR ROCKET SUMMARY AERODE:
i USAF-23
i IDENTIFICATION 80 June 1952

Rocket type: RTV-A-1

Place of firing: Holloman Air Developraent Center
Time of firing: 0732 MST

Agency: Air Force Cambridge Research Center
Altitude; 63.0 miles

L L

DTN

FLIGHT OBJECTIVES
Sky brightness: Day airglow in the range 4500A to 6500A

UPPER AIR INSTRUMENTS
Photoelectric photometers and interference filters, 4500A to 6500A

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physical recovery: Nose cone lowered by parachute

BALLISTIC INSTRUMENTS

Firing Range '
Theodolites: Five Mitchell and six Askania stations
Cameras: Two ballistic cameras
Radayr: Three radars
Beacon triangulation system: MIRAN

Alrborne

Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 211 lb Wt
Unfueled rocket welght: 476 1b M ey
Unfueled rocket C.G.: 126.5 in. from nose tip
Gross weight at takeoff: 1088 ib

ROCKET PERFORMANCE

Time to burnout: 44.1 sec
Velocity at burnout: 3875 ft/sec SECARENESER
Altitude at burnout: 84,900 ft

Time to booster burnout: 2.41 sec
Velocity at booeter burnout: 1002 ft/sec

Swupplemest
February 1958




R 2 gt AET e, e g o it et et -Biai Tad Sd BN ONCH Y i
O R Y T i (T T N T o N N A T O N R U S A DI AR R T
s

k)
\I",
)

e S N Y Y T N T TR T U AT UYL e T e
L R N R R PR ERART A " RN

-2
i

£y

‘v

3
N
N ROCKET PERFORMANCE (Continued)
N )
o Altitude at booster burnout: 1248 ft
A Time to zenith: 170 sec
Altitude at zenith: 63,0 miles
o Impact coordinates: Nose - 23 mi. at 343 degrees true from launcher
ﬁ" Body - 7.7 mi. north, 11.3 mi, west from lauricher
&"-2 BALLISTIC DATA

Theodolites and Cameras: Qotlcal data to 51.86 sec. Roll data to 3.51 sec.
Beacon triangulation system: Worked during entire flight

Ed

T ¢
. <

s
. RPN

Lz

DATA RECOVERY

Telemeter: 'Fairly good '
Physictl recovery: Partial chute failure, severe nose cone damage

< ]
N

EXPERIMENTAL DATA

e

Fre

Poor aspect data and only fair telemetering made data reduction difficult. Data in-
dicated a diurnal variation in day airglow when it was compared with previous
measurements.

COMMENTS

Rocket performance: Normal flirht
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UPPER AIR ROCKET SUMMARY AEROBEE

USAF-29

IDENTIFICATION 26 August 1952

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1153 MST

Agency: Air Force Cambridge Research Center, University of Utah
Altitude: 20 miles

FLIGHT OBJECTIVES
Ionosphere studies (See USAF-21)

DATA RECOVERY INSTRUMENTS

Telemeter: A¥CRC multipurpose beacon
Physical recovery: No physical recovery instrumentation

BALLISTIC INSTRUMENTS

Firing Range
Theorolites: Fcur Mitchell stations and eight Askania stations
. Cameras: Two ballistic cameras
(ol Radars: Three radars
Beacon trinngulation system: MIRAN

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC wmultipurpose beacon

ROCKET INFORMATION

Payioad weight: 140 1b

Unfueled rocket weight: 449 1L

Unfucic 1 rocket C.G.: 132 in. from nose tip
Grose weight at tukeoff: 1132 1b

ROCKET PERFCOFMANCE

Timae t¢ burnout: 33.61 sec

Velocity at burnout: 4686 ft/sec
Altitude at burncut: 75,860 ft

Time to booster burnout: 2.24 sec
Veloeity at booster buriaout: 930 ft/sec
Altitude at booster burnout: 1145 ft
‘Altitude at wenith; 29 miles

Flight duration: Estimated 403 sec

Supplement
Hebruary 1958
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Cameras: From 0.8387 sec to 1.963 sec. No other tracking data reported.

Thoodolitas: Roll data from .86 sec to 3.08 sec
Telemeter: Bsacon failed after 33 sec

DATA RECOVERY

BALLISTIC DATA
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UPPER AIR ROCKET SUMMARY

Agenc,: Air Research and Development Command (Colorado University).

Time: 0842 MST.
Altitude: 57.0 miles.

Experiments: Solar radiation. .

Agency: Air Research and Development Command (WADC*).
Time: 0815 MST.
Altitude: 16.2 miles.

Experiments: Biological
*Aerc Medical Laborstory, Wright Air Development Center

Agency: Air Research and Development Command (Denver University).
Time: 1050 MST.
Altitude: 62.0 miles.

Experiments: Solar radiation.

Agency: Air Research and Development Command (AFCRC*).
Time: 0732 MST.
Altitude: 63.0 miles.

Experiments; Sky brightness

#Air Force Cambridge Research Center.

Agency: Air Research and Development Command (Utah University).
Time: 1153 MST.
Altitude:

Experiments: Ionosphere.

AEROBEE
USAF-25

1 May 1952

AEROBEE
USAF-26

21 May 1952

AEROBEE
USAF-27

18 June 1952

AEROBEE
USAF-28

30 June 1962

AEROBEE
USAF-29

26 August 1952
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e UPPER AIR ROCKET SUMMARY , AEROBEE
P USAF-30
: IDENTIFICATION 10 October 1952
By Rocket type: RTV-A-1

N Place of firing: Holloman Air Development Center

F Time of firing: 0730 MST

- Agency: Air Force Cambridge Research Center, Denver University

Altitude: 63.0 miles

FLIGHT OBJECTIVES

Daylight luminescence (See USAF-217)
K UPPER AIR INSTRUMENTS
. See USAF-27
DATA RECOVERY INSTRUMENTS
o
! Telemeter: AFCRC multipurpose beacon
r[': Physical recovery: Nose cone lowering by parachute. New modified chute system
usied.
!,-:-‘
E: Ft".":“
b I BALLISTIC INSTRUMENTS
E Firing Range
i Theodolites: Five Mitchell and six Askania stations
. Cameras: Two ribbon frame ballistic cameras
5 Radar: Two radars

. Beacon triangulation system: MIRAN

Alrbonre

.- Beacon: AFCRC multipurpose beacon
. Radio cutoff: AFCRC multipurpose beacon (fail safe)

ROCKET INFORMATION

ot

? Payload weight: 170 1b

& Unfueled rocket weight: 472 1b

b Unfueled rocket C.G.: 147 in. from nose tip
- Gross weight at takeoff: 1094 lb

ROCKET PERFORMANCE

Time to burnout: 45.15 sec
Velocity at burnout: 4175 £/sec
Altitude at burnout: 89,090 ft
Time to booster burnout: 2.51 sec

Supplement
Febramy 1958
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3 ROCKET PERFORMANCE (Continued) e
Time to zenith: 175.5 sec
Altitude at zenith: 63.0 miles
Time at nose cone separation: Approximately 480 sec

Altitude at nose cone separation: 20,000 ft
‘Time of tail blowoff: 250 sec
Altitude at tail blowoff: 200,000 ft

Impact coordinates: 6.42 mi. north, 11.5 mi. west; chute - 1.85 mi. north, 1.50 mi.
west .

BALLISTIC DATA

PR i - F LB S LS S R

Theodolites and Cameras: Optical data to 24.55 sec
Beacon triangulation system: Effective 95%. Used for recovery.

DATA RECOVERY

Telemeter: Good during entire trajectory

Physical recovery: Parachute system worked very well, instrumentation working
when recovered

Pt At e

-~

K

E

p EXPFRIMENTAL DATA

No data recorded. Equipment still working on recovery. Assumption is that day e
L airglow too weak to be recorded on film without increase in spectrograph speed R
and film sensitivity. tE

» EmY

COMMENTS

Rocket performance: Normal flight - as predicted
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SRR UPPER AIR ROCKET SUMMARY AEROBEZ
SR USAF-31
IDENTIFICATION 22 October 1952

Rocket type: RTV-A-1

Place of firing: Holloman Air Development Center

Time of firing: 0721 MST

Agency: Air Force Cambridge Research Center, University of Michigan
Altitude: 62.0 miles

FLIGHT OBJECTIVES

To obtain ambient pressures and temperatures of earth's atmosphere

UPPER AIR INSTRUMENTS

Alphatron pressure gages to measure ram pressure and nose cone surface pressure
yielding local Mach number. This, together with trajectory velocity and rocket
aspect, yields ambient temperature and pressure by means of the Taylor-
Maccoll theory.

P TR A P R o e s e e

Y

DATA RECOVERY INSTRUMENTS

R i+
RN

X Telemeter: AFCRC multipurpose beacon
S Physiczal recovery: Parachute

E BALLISTIC INSTRUMENTS

X Firing Range

o Theodolites: Five Mitchell stations and nine Askania stations
o Cameras: Two ballistic ribbon frame cameras

5 Radar: Two radars

Beacon triangulation system: MIRAN

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon (fail safe for fuel cutoff)

ROCKET INFORMATION

Payload weight: 200 lb

Unfueled rocket weight: 500 lb

Unfueled rocket C.G.: 132 in. from nose tip .
Gross ‘weight at takeoff: 1122 1b

ROCKET PERFORMANCE

Time to burnout: 42.9 sec
Velocity at burnout: 3975 ft/sec

Supplensent
February 19358
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X ROCKET PERFORMANCE (Continued) TSN
; Altitude at burnout: 82,930 ft ‘
A Time to zenith: 187.8 sec

Altitude at zenith: 62.0 miles

BALLISTIC DATA
Theodolites and cameras: Optical through 48.42 sec. Roll datz through 3.85 sec.
Beacon triangulation system: Impact location pinpointed

DATA RECOVERY
Telemeter: 95% good

Physical recovery: Partial parachute failure, but instruments recovered in excellent
cendition

EXPERIMENTAL DATA

PRARL -3 S-S P

3

Ambient pressure and temperature derived from data recorded over the interval of
45 to 90 km

o C
»

COMMENTS

g T L LSRN
.
-
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Caleaisco

Rocket performance: As predicted
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§ UPPER AIR ROCKET SUMMARY KEROBEE
[ USA¥F-32

IDENTIFICATION 6 November 1952

R M B — - m—

Rocket type: RTV-A-1

Place of firing: Holloman Air Development Center
. Time of firing: 0856 MST

Agency: Air Force Cambridge Research Center
Altitude: 47.0 miles

g O R

e TR, s a4

FLIGHT OBJECTIVES
Sky brightness (See USAF-28)

RCX £ et

UPPER AIR INSTRUMENTS

See USAF-28

b DATA RECOVERY INSTRUMENTS

R Telemeter: AFCRC multipurpose beacon
u Physical recovery: Lowering nose cone
S BALLISTIC INSTRUMENTS
" ) Firing Range
i Theodolites: Four Mitchell and six Askania stations
. Cameras: Two ribbon frame cameras
. Radars: Two radars
b Beacon triangulation system: MIRAN
L:‘f Airborne
i Beacon: AFCRC multipurpose beacon
5 Radio cutoff: A¥CRC multipurpose beacon
: ROCKET INFORMATION
- Payload weizht: 185 ib
s Unfueled rocket weight: 485 1b
o Unfueled rocket C.G.: 128 in, from nose tip
o Gross weight at takeoff: 1107 1b
Fe
)
y ROCKET PERFORMANCE

Time to burnout: 43.28 sec
Velocity at burnout: 4000 ft/sec
Altitude at burnout: 84,730 ft
Time to booster burnout: 2.62 sec
Time to zenith: 146 sec

U Supplement
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v ROCKET PERFORMANCE (Continued) “‘5

2 Altitude to zenith: 47.0 miles
Tinie to tail blowoff: 109.1 sec

BALLISTIC DATA

o8 Theodolites and cameras: Optical data to 48.12 sec. Roll data to 4.05 sec.

e Beacon triangulation system: Very good throughout flight

-, DATA RECOVERY

Telemeter: Good

X Physical recovery: Excellent

H EXPERIMENTAL DATA

Experimental equipment functioned properly. Data could not be realistically inter-

preted because of excessive pitch and roll of the missile, as shown from film

i from telescope.

L COMMENTS R

Rocket performance: Poor performance, reason unknown F
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UPPER AIR ROCKET SUMMALY AEROBEE
USAEF-33

IDENTIFICATION 12 December 195c

Rocket type: RTV-A-1

Place of firing: Holloman Air Development Center

Time of firing: 1239 MST

Agency: Air Force Cambridge Research Center, University of Colorado
Altitude: 55 miles

FLIGHT OBJECTIVES

Solar radiation

UPPER AIR INSTRUMENTS

Grazing incidence spectrograph mounted in a biaxial pointing control

BALLISTIC INSTRUMENTS

Firing Range ’
Theodolites: Four Mitchell and six Askania stations
Cameras: Two ballistic ribbon frame cameras
Radar: Two radars

ROCKET INFORMATION

Payload weight: 225 1b

Unfueled rocket weight: 525 1b

Unfueled rocket C.G.: 124 in. from nose tip
Gross weight at takeoff: 1147 1b

ROCKET PERFCRMANCE

Time to burnout: 46.25 sec

Velocity at burnout: 3600 ft/sec
Altitude at burnout: 85,000 ft

Time to booster burnout: 2.9 sec
Velocity at booster burnout: 925 ft/sec
Altitude at booster burnout: 1320 ft
Time to zenith: 149 sec

Altitude at zenith: 55 miles

BALLISTIC DATA
Theodolites and cameras: Optical data to 52.12 sec. Attitude azimuth data to 6.35

= ¥l ST STy e m w - W
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sec.
Supplement DNE
February 1958
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EXPERIMENTAL DATA

" A picture of Lyman-o was obtained from a 28-sec exposure

COMMENTS

L. o BELE . rlaa A A L T Tl

Rocket performance: Normal flight

REPORTS AND PAPERS

bl OF A

A "Lyman Alpha-Line Photographed in the Sun's Spectrum," W. B. Pietenpol, W. A.
5 Rense, F. C. Walz, D. S. Utacey, and J. M. Jackson, Phys. Rev. 90:156 (1953)
M "Intensity of Lyman Alpha-Line in the Solar Spectrum," W. A. Rense, Phys. Rev.
- 81:299 (13953) -
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S UPPER AIR ROCKET SUMMARY AEROBEE
! L A Air Re h and Devel t C d Uni it v

W T ¥ .

& fo:?:' 07z4rusrs?“c evelopment Command (Denver University) 10 October 1653
n Altitude: 68.0 miles.

H Experiments: Solar radiation.

5

e

%

¥ ' AEROBEE
USAF-31
i 22 October 1952
‘jj Agency: Air Research and Development Command (University of Michigan).

. Time: 0735 MST. '

L"‘ Altitude: 62.0 miles. .

::?j Experiments: Pressure, Temperature.

o

5 .

AZROBEE

USAF-32

6 November 1952

Agency: Air Research and Development Command (AFCHC* ),
Time: 0856 MST.
Altitude: 47.0 miles.

Experiments: Sky brightness

*Air Force Cambridge Research Center.

AERCBEE
USAF-33

12 December 1962

A, ezd:$

P
e

Agency: Ailr Research and Development Command (University of Colorado).
Time: 1238 MST.
Altitude: 55 miles.

ir

Experiments: Solar radisation,
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t-fi:-‘ UPPER AIR ROCKET SUMMARY AERGBEE
AR USAF-34
IDENTIFICATICN 18 February 1963

RS - N

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center
Time of firing: 1042 MST

Agency: Air Force Cambridge Research Center
Altitude: 73 miles

T«

e
A

AL

FLIGHT OBJECTIVES

' Rocket performance. This was the first of two test flights to determine and correct
& the cause of failure of the type experienced by USAF-29.
ROCKET PERFORMANCE INSTRUMENTS

! An aspect system was flown; also accelerometers, pressure pickups, and instru-
ments to measure the temperatures of nose cone and £fins. There was a Fiber-
glass covering on the nose cone and fins to reduce skin beating.

T
[

DATA RECOVERY INSTRUMENTS

D B

Telemeater: AFCRC multipurpose beacon

T

ﬁ " BALLISTIC INSTRUMENTS

Firing Range
Beacon triangulation system: MIRAN

Airborne
Beacon: AFCRC multipurpose beacon. S-band beacon to track tail cone.
Radio cutoff;: AFCRC multipurpose beacon (fall safe) -

ROCKET INFORMATION
Payload weight: 160 1b

ROCKET PERFORMANCE

Time to burnout; 32.2 sec

Time to zenith: 173 sec

Altitude at zenith: 73 miles

Time of tail blowoff: 228 sec

Flight duration: 545 sec

Impact coordinates: 12 mi. south, 18 mi. west of launcher

Supplement
Febreary 1938
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BALLISTIC DATA ' (=

A

Radar: S-bard beacon successful. Operators lost signal at 41 sec, but beacon was
operating.

DATA RECOVERY

Telemeter: Beacon operated successfully throughout flight
Physic?) recovery: Cameras and other vital instrumentation in good condition

COMMENTS

Rocket performance: All equipment worked well, Rocket performance was as
predicted and the Fibcrglas peeled off fins because of poor bond at high tem-
peratures. This produced excessive roll (greater than 5 rps), but the flight was
suncessful in spite of the roll.
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UPPER AIR ROCKET SUMMARY AEROBEF
USAF-35

IDENTIFICATION 14 April 1955

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center
Time of firing: 0837 MST

Agency: Air Force Cambridge Research Center
Altitude: 76 miles

FLIGHT OBJECTIVES

Rocket performance

ROCKET PERFORMANCE INSTRUMENTS

Camera to photograph fin, antenna, and motor flame. NRL photographic system
modified by AFCRC. Two accelerometers. Steel cuffs on fins - Fiberglas
‘on nose.

DATA RECOVERY INSTRUMENTS
Telemeter; AFCRC multipurpose beacon

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Mitchell, Askaniw
Cameras;: Ballistic cameras
Telescopes: Four telescope stations
Radars: Two X-band radars
AFCRC triangulation system: In use

Airborne
Beacon: AFCRC multipurpose beacon, S-band beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 159 b

Unfueled rocket weight: 467 lb

Unfueled rocket C.G.: 130 in, from nose tip
Gross weight at takeoff: 1150 1b

ROCKET PERFORMANCE
Firing angle: Three degrees north, one degree east

Time to burnout: 33.78 sec
Velocity at burnout: 4690 ft/sec

Supplavent
Fubruney 19358
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ROCKET PERFORMANCE (Continued) S
\.:“.‘.“
: Altitude at burnout: 75,135 ft )

P

Time to booster burnout: 2.69 sec

Velocity at booster burnout; 995 ft/sec

Altitude at booster burnout: 1100 ft

Time to zenith: 167.8 sec

Altitude at zenith: 76 miles

Altitude at tail biowoff: 220 sec

Impact coordinates: 47 mi. at 327 degrees true from launcher

=" -—.‘» 'J x .l.‘ £ ..-.A—-—L' o AT

BALLISTIC DATA
Theodolites: Data from 0.73 sec to 38.33 sec. Roll from Mitchell from 0.93 sec to

3.93 sec.
Bescon triangulation system: Position data fror 1.63 sec to 175.93 sec

DATA RECOVERY

- T Al Al - A A e

Telemeter: Satisfactory to 90 sec, then signal intermittent
Physical recovery: Nose and body recovered

COMMENTS
Rocket performarnce: Satistactory

PRSIV & R

REPORTS AND PAPERS

"Aerodynamic Heating and Thermal Protection of the Aerobee Sounding Rocket,"
Aerojet General Corporation Report 744, 25 Feb 1954
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UPPER AIR ROCKET SUMMARY AEROBEE
RN USAF-36
IDENTIFICATION 20 May 1953

Rocket type; RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 0704 MST

Agency: Air Force Cambridge Research Center
Altitude: 71 miles

FLIGHT OBJECTIVES
Sky brightness - {See USAF-28 aud -32)

UPPER AIR INSTRUMENTS

Photoelectric photometers and interference filters, 4500A degrees to 6500A. Aspect '
camera.

DATA RECOVERY INSTRUMENTS

\ Telemeter: AFCRC multipurpose beacon
i Physical recovery: Nose cone parachute

(% BALLISTIC INSTRUMENTS

l Firing Range
Theodolites: Mitchell and Askania
Cameras: Ballistic
Telescopes: One station
‘ Radar: Two X-band radars
Beacon triangulation sysiem; MIRAN

Airborne

Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

PRt R S

Payload weight: 189 lb

Unfueled rocket weight: 497 1b

Unfueled rocket C.G.: 128 in. from nose tip
)\ Gross weight at takeoff: 1180 b

y ROCKET PERFORMANCE

Firing angle: Three degrees north
Time to burnout: 33 sec

: Velocity to burnout: 4480 ft/sec

4 peen -

' b Supplement
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ROCKET PERFORMANCE (Continued)

|
L Altitude at burnout: 71,385 ft
o Time to booster burnout: 2.51 sec
n Velocity at booster burnout: 975 ft/sec
| Altitude at booster burnout: 1030 ft

iy Time to zenith: 173 sec

. Altitude at zenith; 71 miles

" Time to blowoff: 264 sec

Time to nose separation: 489 sec

Flight duration: 1430 sec

Impact coordinates: 25 mi. at 325 degrees true from launcher

BALLISTIC DATA

Theodolites; Position and velocity data from 1.08 to 36.06 sec; attitude, azimuth, and
elevation from 1.46 to 12.86 sec

Cameras: Position, velocity, and acceleration from 1.008 to 2.273 sec

AFCRC beacon triangulation: Position data from 7 to 525 sec

DATA RECOVERY

Telemeter: Good
Physical recovery: Nose and body recovered in excellent condition

EXPERIMENTAL DATA

The Fiberglas coating on the nose cone became detached and partially covered the
receiving angles of the photometers. Approximately one half of possible data
were obtained. Results of eight interference filters in the visible region showed
that day airglow values from this flight (0704 hours) were an order of magnitude
lower than those obtained previously at times from 0900 to 1030 hours.

COMMENTS

" Rocket modifications: A 0.030-in. layer of Fiberglas was bonded to the nose skin
Rocket performance: As predicted

.........
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UPPER AIR ROCKET SUMMARY

IDENTIFICATION

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center
Time of firing: 0857 MST '
Agency: Air Force Cambridge Research Center
Altitude: 71 miles

FLIGHT OBJECTIVES
Sky brightness (See USAF-28, -32, and -36)

UPPER AIR INSTRUMENTS
See USAF-28

ROCKET PERFORMANCE INSTRUMENTS

Aspect camera

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physical recovery: Nose cone parachute

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Mitchell and Askania stations
Cameras: Two ballistic cameras
Telescopes: One station
Radar: Two X-band radars
Beacon triangulation system: MIRAN

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload welght: 189 lb

Unfueled rocket weight: 495 lb

Unfueled rocket C.G.: 128 in, from nose tip
Gross weight at takeoff: 1178 1b

AEROBEE
USAEF-37

21 May 1953

Supplement
February 1958
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3 ROCKET PERFORMANCE ' O
! Firing angle: 3 degrees north )

4 Time to burnout: 33.78 sec

1 Velocity at burnout: 4490 ft/sec

. Altitude at burnout; 72,800 ft

J Time to booster burnout;: 2.48 sec

d Velocity at booster burnout: 980 ft/sec

N Altitude at booster burnout: 1000 ft

Time to zenith: 173 sec

Altitude at zenith: 71 miles

Time to tail blowoff: 217 sec

Impact coordinates: 25 mi. at 295 degrees true from launcher

£!

.

: :

by

ki DATA RECOVERY o

. Telemeter: Generally fair, spotty near and after zenith ‘; e
: T
.; ] .

p BALLISTIC DATA I

n e
Theodolites and Cameras; Optical data from 0.88 sec to 37.68 sec f
EXPERIMENTAL DATA

{ The Fiberglas coating on the nose became detached and covered all receiving angles

R of the photometers, so that no meaningful data were obtained

i COMMENTS

ﬁ Rocket modification: A 0.030-in. Fiberglas layer was bonded to the exterior nose

iy skin

by Rocket performance: Easentially as predicted
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4 UPPER AIR ROCKET SUMMARY AEROBEE
; &5 USAF-38
N IDENTIFICATION 26 June 1953

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1210 MST

Agency: Ailr Force Cambridge Research Center, University of Utah
Altitude: 84 miles

LS IR R

FLIGHT OBJECTIVES
Ionoaphere studies (See USAF-21 and -29)

S e RS

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physical recovery: Tail cone primer cord

P e
[V RAPRATIE

r

CERE LS

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: One Mitchell and six Askania stations
Cameras: Two ballistic Clark ribbon frame cameras and one K-24 camera
<~.j3:. Telescopes: One
) Radars: Two X-band radars
Beacon triangulation system: MIRAN

-
fis
b
L%
f,
i
(

>
£
<, -

Airborne
Boacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 153.51b

Unfueled rocket weight: 462 Ib

Unfueled rocket C.G.: 131 in. from nose tip
Gross weight at takeoff: 1145 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north, 10 mils east
Time to burnout: ' 34 sec

Velocity to burnout: 4703 ft/sec

Altitude at burnout: 87,800 ft

Time to booster burnout: 2.48 sec

Velocity at booster burnout: 1050 ft/sec
Altitude at booster burnout: 1000 ft

Time to zenith: 189 sec

Altitude at zenith; 84 milles

Supplement
Februery 1958
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- ROCKET PERFORMANCE (Continued)

Time to tail blowoff: 290 sec

Altitude at tail blowoff: 200,000 ft

Flight duration: 584 sec

Impact coordinates: 25 mi. at 325 degrees true from launcher

BALLISTIC DATA
Beacon triangulation system: Signal lost at 120 sec

DATA RECOVERY

Telémeters: Excellent

EXPERIMENTAL DATA

Good data were obtained on the 4-5 Mc upward transmission delays. No signals
obtained from the 6-Mc transmitter in rocket. A plot of electron density vs
altitude from 95 km to 135 km was obtained.

COMMENTS

Rocket modifications;: A 0.030-in. layer of Fiberglas bonded to entire external sur-
face of nose skin. Rocket fins leading edges had stainless steel cuffs. Three
outboard antennas consisting of three wires which extended from the nose cone
tc the outer corner of each of the rocket fins.

Rocket performance: Zenith above that predicted

REPORTS AND PAPERS

"Bifurcation of the E Region," J. R. Lien, R. J. Marcou, J. C. Ulwick, D. R.
McMorrow, D. B. Linsford, and O. C. Haycock, Phys. Rev, 92:508 (1953)
"Ionosphere Research with Rocket-Borne Instruments," J. R. Lien, R. J. Marcou,
J. C. Ulwick, J. Aarons, and D. R. McMorrow, in "Rocket Exploration of the
Upper Atmosphere,' edited by R. L. F. Boyd, and M. J. Seaton, Loadon;
Pergamon Press, 1954, pp. 223-239

"Further Remarks on Bifurcation in the E-Layer," W. Pfister, J. C. Ulwick, and -
R. J. Marcou, Phys. Rev, 97:1183 (1955)
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SN UPPER AIR ROCKET SUMMARY AEROBEE
ks USAF-39

‘: IDENTIFICATION 1 July 19853

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1052 MST

Agency: Air Force Cambridge Research Center, University of Utah
Altitude: 86 miles

& . A .

¢ SRR . # £t Aa s 4

FLIGHT OBJECTIVES
Ionosphere studies (See USAF-21, -29, and -38)

i DATA RECOVERY INSTRUMENTS

Telemetering: AFCRC multipurpose beacon

BALLISTIC INSTRUMENTS

Firing Range
Theodoiites: One Mitchell and six Askania stations,
Cameras: Two Clark ribbon frame ballistic cameras
Telescopes: One
Radars: Two X-band radars
oot Beacon triangulation system: MIRAN

. JHEM L "L, .

i Airborne
B} Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon (fuel severance)

ROCKET INFORMATION

! Payload weight: 148.51b

: Unfueied rocket weight: 455.5 1b

y Unfueled rocket C.G.: 130.3 in. from nose tip
h Gross weight at takeoff: 1138.51b

i ROCKET PERFORMAMCE
5 Firing angle: Three degrees north
< Time to burnout: 34 sec

Velocity at burnout: 4827 ft/sec
Altitude at burnout: 79,000 ft

Time to booster burnout: 2.34 sec
Velocity at booster burnout: 1015 ft/sec
Altitude at booster burnout: 1239 ft
Time to zenith: 184 sec

Altitude at zenith: 86 miles

Time to tail blowoff: 283 sec

Altitude at tail biowoff: 200,000 fi

U Supplnut;

Februery 1958
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ROCXET PERFORMANCE (Continued)

Flight duration: 573 sec
Impact coordinates: 22 mi. at 306 degrees true from launcher

:

A

BALLISTIC DATA

r

-
' el T

-

Yheodoiites and Cameras: Optical data from 0.857 sec to 36.14 sec
Beacon triangulation system: Data from 7.34 sec to 69.34 sec

L
L‘- s,

£
o, S0

DATA RECOVERY

Rl M ORI b
e e e
caat

Telemeter: Excellent at raost beacon stations. Two buttes lost signal at 69 sec.
Physical recovery: Nose cone, tail cone, and body recovered

EXPERIMENTAL DATA

6-Mc and 4- Mc signals obtained, but somewhat erratic. Electron density vs
altitude curves obtained from the recorded data.

COMMENTS

Rocket modifications: See USAF-38
Rocket performance: The 86 miles zenith was ten miles higher thun prediction
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R UPPER AIR ROCKET SUMMARY AEROBEE
USAF-40

IDENTIFICATION 14 July 1953

WS A
Ty

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 0830 MST

Agency: Air Force Cambridge Research Center, Rhode Island University
Altitude: 64 miles

P

A AL

FLIGHT OBuECTIVES

Solar radiation (See USAF-25)

UPPER AIR INSTRUMENTS
See USAF-25

e 3 f_?","?:‘?'“r‘.‘
S . P N

DATA RECOVERY INSTRUMENTS

aat

h Telemeter: AFCRC multipurpose beaton
2 Physical recovery: Nose cone blown by aneroid and primer cord, lowered by
parachute. Tail cone biown by fail safe

YT
Tt.Th

P - 4

”
v...l A'-

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and five Askania stations
Cameras; Two Clark ribbon frame ballistic cameras
Telescopes: Two
Radars: Two X-band radars

L JC J

et S

Aivuorne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 249 lb

Unfueled rocket weight: 554 1b

Unfueled rocket C.G.: 122.3 in. from nose tip
Gross weight at takeoff: 1237 lb

ROCKET PERFORMANCE

Firing angle: Three degi'ees north, 57.5 mils west
Time to burnout: 33.63 sec

Velocity at burnout: 4190 ft/sec

Altitude at burnout: 72,000 ft

Suppirment
February 1958
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JROCKET PERFORMANCE (Continued)

Time to booster burnout: 2.34 sec

Velocity at booster burnout: 935 ft/sec

Altitude at booster burnout: 1066 ft

Time to zenith: 160 sec : : '
Altitude at zenith: 64 miles

Time to tail blowoff: 280 sec

Flight duration: 527 sec

Impact coordinates: 25 mi. at 321 degrees true from launcher

BN L R e

LM
RS KLY BRI

i BALLISTIC DATA

Theodolites and Cameras: Optical data to 37.53 sec
Beacon triangulation system: Trajectory data from 7.13 sec to 280.13 sec

DATA RECOVERY

Telemeter: Satisfactory for 250 sec
Physical recovery: Nose cone did not separate, parachute did not deploy

EXPERIMENTAL DATA

No data. There was no evidence of malfunction of radiation sensing equipment. But,

because of optical accident to the biaxial pointing control, no data were obtained.

The azimuth eyes of the biaxial pointing control were blinded by paint trans-
ported from the nose, presumably as a consequence of higher skin temperatures
and abrasive action of air caused by greater velocity achieved by the use of the
newer RTV-A-l1a rocket motor with booster. As a result of the blinded eyes,
the rotation of the azimuth platform did not counteract the roll of the rocket.

The elevation control did function, and 42 bolometer indications were ob-
tained. However, the maximum reading was only 85% of the solar constant.
Apparently the sensing equipment did not have time to come to full response.

COMMENTS

Rocket performance: As predicted
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s UPPER AIR ROCKET SUMMARY AEROBEE

| ANy USAF-41
b IDENTIFICATION | 22 July 1953
A Rocket type: RTV-A-la
;’ Place of firing: Holloman Air Development Center
b Time of firing: 0247 MST
¥y Agency: Air Force Cambridge Research Center
£ Altitude: 59.4 miles

Pl

FLIGHT OBJECTIVES

el

TSR AT
2z _f -

To investigate atmospheric composition by means of a spectrograph which photo-
graphed emission from an electrodeless discharge through the air. In particular,
the presence or absence of Na at particular altitudes was sought.

- DATA RECOVERY INSTRUMENTS

i Telemeter: AFCRC multipurpose beacon
1 Physical recovery: Nose cone separation and lowering by parachute

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and five Askania stations
Cameras: Two Clark ribbon frame ballistic cameras
Telescopes: In use
Radars: Two X-band radars
AFCRC triangulation system: In use

ROCKET INFORMATION

Payload weight: 239 1b

Unfueled rocket weight: 546.5 1b

Unfueled rocket C.G.: 119.2 in. from nose tip
Gross weight at takeoff: 1228.51b

ROCKET PERFORMANCE

Firing angle: Three degrees north
Time to burnout: 32.5 sec

Velocity at burnout: 3890 ft/sec
Altitude at burnout: 65,184 ft

Time to booster burnout: 1.95 sec
Velocity at booster burnout: 940 ii/sec
Altitude at booster burnout: 950 ft
Time to zenith: 158.1 sec

Altitude at zenith: 59.4 miles

Time to nose cone separation;: 380 sec
Altitude at nose cone separation: 20,000 ft

Supplement RS
February 1958 oo
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ROCKET PERFORMANCE (Continued)

K

Time to tail blowoff: 256 sec

Altitude at 211 blowoff: 200,000 ft
. Flight duration: 1015 sec

Impact ccordinates: 22 mi. at 333 degrees true from launcher

BALLISTIC DATA

Cheodolites: Askania data from 0.9 to 32.5 sec
Beacon triangulation system: Position Jata intermittently from 12.10 sec to 860.10

8ec
DATA RECOVERY

B Telemeter: Generally good data - intermittent near zenith
Physical recovery: Excellent parachute recovery

EXPERIMENTAL DATA

No data. High voltage breakdown inside missile due to iocss of pressurization at or
near burnout. :

COMMENTS

Rocket modifications: ‘Two scoops roughly 1-1/3 in. in diameter and 6-8 in. long
mounted like horns on the sides of the Aercbee. A 0.030-in. Fiberglas layer
bonded to the nose skin.

Rocket performance: Normal flight




I e S S R U R

KRS 1 3 SR RTa

TN A

eR i

I s T
o o ML

e gd i
L PR %

UPPER AIR ROCKET SUMMARY

IDENTIFICATION
Rocket type: RTV-A-la
Place of firing: Holloman Air Development Center
Time of firing: 0802 MST
Agency: Alr Force Cambridge Research Center
Altitude: 20 iniles

FLIGHT OBJECTIVES

Sky brightness (See USAF-28, -32, -38, and -37)

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Cameras: Two specially modified 16-mm cameras

A ARG S L S St S R i

15 September 1953

Physical recovery: Nose cone separation and lowering by parachute

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and six Askania stations
Cameras: Two Clark ribbon frame ballistic cameras
Telescopes; Two
Radar: Three X-band radars

Airborne
Beacon; AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 215.5 1b

Unfueled rocket weight: 524 1b

Unfueled rocket C.G.: 124.2 in. from nose tip
Gross weight at takeoff: 1207 lb

ROCKET PERFORMANCE

Firing angle: Three degrees north
Time to burnout: 35 sec

Velocity at burnout: 1910 ft/sec
Altitude at burnout: 49,200 ft

Time to booster burnout: 2.27 sec
Velocity at booster burnout: 968 ft/sec
Altitude at booster burnout: 1050 sec
Time to zenith: 91.sec

Altitude to zenith: 20 miles

AEROBEE
USAF-42

Supplement
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"ROCKET PERFORMANCE (Continued)

Flight duration: 180 sec
Impact coordinates: 6.6 mi, at 355 degrees true from launcher
BALLISTIC DATA

Theodolites: Askania data from 1.03 sec to 179.63 sec. Mitchell roll data from
0.89 sec to 3.49 sec.

DATA RECOVERY
Telemeter: Good
Physical recovery: Nosge cone did not separate. Rocket came in stable and was
completely demolished.
EXPERIMENTAL DATA

Altitude insufficlent to obtain useful daia

COMMENTS

Rocket modifications: A 0.030-in. Fiberglas layer bonded to external surface of the
nose cone
Rocket performance;: Vehicle fajlure - propulsion system
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SN UPPER AIR ROCKET SUMMARY AEROBEE
w b USAF-43
" IDENTIFICATION 7 October 1953

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1000 MST

Agency: Air Force Cambridge Research Center, University of Colorado
Altitude: 62 miles

FLIGHT OBJECTIVES

Solar spectrum, Lyman-a

UPPER AIR INSTRUMENTS

Grating incidence spectrograph oriented by means of a biaxial pointing control.
Range of spectrograph was from center of image to T000A.

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physical recovery: Parachute recovery system

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and six Askania stations
Cameras: Two Clark ribbon frame cameras, one K-24 came."a

Alrborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 226.5 1b

Unfueled rocket weight: 533.5 1b
Payload C.G.: 66.6 in. from nose tip
Gross weight at takeoff: 1216.5 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north
Time to burncut: 32.15 sec

Velocity at burnout: 4145 ft/sec
Altitude at burnout: 86,700 ft

Time to booster burnout: 2.16 sec
Velocity at booster burnout; 930 ft/sec

Supplement e
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ROCKET PERFORMANCE (Cominued)

Altitude at booster burnout: 1100 ft

Time to zenith: 163 sec

Altitade at zenith: 62 miles

Time to tail blowoff: 235 sec

Altitude at tail blowoff: 200,000 1t

Flight duration: 540 sec

Impact coordinates: 15 mi. at 336 degrees true from launcher
BALLISTIC DATA

Theodolites and Cameras; Optical data to 38.70 sec

Beacon triangulation system: Position data from 15.10 to 510.10 sec
DATA RECOVERY

Telemeter: Beacon operated normally

Physical recovery: Recovery systom failed to operate
EXPERIMENTAL DATA

University of Colorado spectrograph and pointing control equipment operated only

partially

COMMENTS

Rocket performance; Fiight normal and altitude essentially that predicted




N {93‘.' UPPER AIR ROCKET SUMMARY
a IDENTIFICATION
0 Rocket type: RTV-A-la

Place of firing: Holloman Air Devel o)pment Center
Time of firing: 1132 MST

By Agency: Air Force Cambridge Research Center, University of Utah

iy Altitude: 75 miles

‘ FLIGHT OBJECTIVES
2 Ionosphere studies (See USAF-21, -29, -38, and -39)

DATA RECOVERY INSTRUMENTS

¢ Telemeter; AFCRC multipurpose beacon
Physical recovery: Tail cone separation primer cord

' BALLISTIC INSTRUMENTS

Firing Range
i Theodolites: Mitchell aid Askania
- Cameras: Ballistic stations
(}‘;.; Telescopes: Three telescopes
! Beacon triangulation system: In use

i Airborne
R Beacon: AFCRC multipurpose beacon
N Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 148.5 1b

Unfueled rocket weight: 455.5 lb

Unfueled rocket C.G.: 130.8 in, from nose tip
Gross welght at takeoff: 1138.5 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north, ten mils east
Time to burnout: 33.8 sec

Velocity at burnout: 4700 ft/sec

Altitude at burnout: 74,400 ft

Time to booster burnout: 2.63 sec

Velocity at booster burnout: 1010 ft/sec

Altitude at booster burnout: 1400 ft (approximate)
Altitude at zenith: 75 miles

Time to tail blowoff: 328 sec

Altitude at tail blowoff: 120,000 ft (approximate)
Impact coordinates: 34 mi. at 346 degrees true from launcher

AEROBEE
USAF-44

2 November 1953

Supplement
February 1938
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BALLISTIC DATA

' Theodolites and Cameras: Optical data to 37.13 sec

ﬁ

DATA RECOVERY

zu v

X a a4 ¢

alelals

Telemeter: Beaccn operated to 29 sec, and then was intermittent

. ¥
2 e
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3
ta’

EXPERIMENTAL DATA

3

No data recorded because of equipment failure ’
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COMMENTS

Rocket modifications: A 0.030 in. Fiberglas layer bonded to nose cone surface.
Three outboard antennas from nose cone (o tail fins,
Rocket performance: Normal flight
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UPPER AIR ROCKET SUMMARY

IDENTIFICATION

Rocket type: RTV-A-la
Place of firing: Holloman Air Development Center
Time of firing: 1115 MST

Agency: Air Force Cambridge Research Center, University of Utah

Altitude: 75.5 miles

FLIGHT OBJECTIVES

Ionosphere studies (See USAF-21, -29, -38, -39, and -44)

DATA RECOVERY INSTRUMENTS

Telemeter: New modified AFCRC multipurpose beacon flown for first time

BALLJISTIC INSTRUMENTS

Firing Range
Theodolites: Mitchell and Askania stations
Cameras: Ballistic cameras
Telescopes: In use
AFCRC triangulation system: In use

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 161 1b

Unfueled rocket weight: 470.5 b

Unfueled rocket C.G.: 137.4 in. from nose tip
Gross weight at takeoff: 1152.5 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north
Time to burnout: 34 sec

Velocity at burnout: 4580 ft/sec
Altitude at burnout: 73,000 ft

Time to booster burnout: 2.59 sec
Velocity at booster burnout: 985 ft/sec
Altitude at booster burnout: 850 ft
Time to zenith: 181.5 sec

Altitude at zenith: 75.5 miles

Time to tail blowoff: 325 sec

Impact coordinates; 30 mi, at 335 degrees true from launcher

4. .
el e e R
e e

AEROBEE
USAF-45

3 November 1953
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BALLISTIC DATA

Theodolites: Spotty data

Cameras: Good records

Tslescopes: Spotty data )

Beacon triangulation system: Tracking good from 11.54 sec to 241.54 sec

DATA RECOVERY

Telemeter: Excellent records on one channel
Physical recovery: Body and beacon assembly recovered in good condition

EXPERIMENTAL DATA

No upward transmission data, but downward 6-Mc data were obtained. These data
will give an electron density vs altitude plot.

COMMENTS

Rocket modifications: A 0.030-in. layer of Fiberglas bonded to the nose cone

surface. Three outboard antennas were connected from the nose cone to the
tail fins.

Rocket performance: Normal flight
Experiments: New modified beacon performed satisfactorily
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o IDENTIFICATION - 11 May 1954

Hocket type: RTV-A-la

Place of firing: Holloman Air Development Center
Time of firing: 0800 MST

Agency: Air Force Cambridge Research Center

e Altitude: 61 miles

MOSACNEL A 4

LS

~¢
LS

> FLIGHT OBJECTIVES

Primary purpose: To test operation under flight conditions of the AFCRC multi-
purpose beacon system modified for use with the MIRAN system of triangulation -

Secondary purpose: Other instrumentation and rocket tests; especially a new design
notch antenna and a new design nose cone flown without a Fiberglas protective
covering

UPPER AIR INSTRUMENTS

Vibrator power supply was test flown

New design beacon modulator circuit was test flown

New notch antenna mounted on fin-coaxial switch to regular slot antenna after tail
cone blowoff

Nose cone of higher strength material

ROCKET PERFORMANCE INSTRUMENTS

Oxidizer shut-oif valve actively connected to combustion pressure switch
Combustion chamber pressure gage
Accelerometers mounted to obtain lateral accelerations in nose

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon system (6-channel telemeter)

Camera: Aspect camera, Camera mounted to provide record of parachute recovery
system,

Physical recovery: Parachute recovery

BALLISTIC INSTRUMENTS

Firing Range e e
Theodolites: Four Mitchell and six Askania stations CL
Cameras: Two Clark ribbon frame cameras; K-24 camera -
Telescopes: Three T e
Beacon triangulation system: MIRAN O

Airborne
Beacon; AFCRC multipurpose beacon . v
Radio cutoff: AFCRC multipurpose beacon ol

Supplement e S e
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ROCKET INFORMATION £

L Payioad weight: 192 b

2 Unfueled rocket weight: 500 lb

! Unfueled rocket C.G.: 157.8 miles from nose tip
- . Gross weight at takeoff: 1183 lb

- ROCKET PERFORMANCE

' Firing angle: Three degrees north
Time to burnout: 31.58 sec

Velocity a«t burnout: 4240 ft/sez

Altitude at burnout: 65,497 ft

Time to booster burnout: 2.50 sec
Velocity at booster burnout: 970 {t/sec
Altitude at vooster burncut: 1147 ft
I Time to zenith: 159 sec
- Altitude at zenith: 61 miles
Time at nose cone separation: 460 sec
Altitude at nose cone separation: 20,000 ft
Time to tail blowoff: 209 sec
Altitude at tail blowoff: 282,000 ft
Flight duration: 1240 sec
Impact coordinates: 39 mi. north, 13.8 mi. west of launcher

-

-

RAAFAFEY & S AT

BALLISTIC DATA
<. Theodolites and Cameras: Optical data available to 39.92 sec o
a Beacon triangulation system: MIRAN position data intermittent from 17.92 to 348.92

sec

o DATA RECOVERY

Physical recovery: Nose cone recovered in excellent condition

EXPERIMENTAL DATA

Successful flight, AFCRC multipurpose beacon syster: and MIRAN triangulation sys-
tems operated together satisfactorily. Other instrumentation and rocket tests
-1 were successful.

COMMENTS

Rocket performance: Early hurnout, possibly due to oxidizer shutoff valve actuation
too soon, caused low zen;th, Except for this the flight was normal.
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N / UPPER AIR ROCKET SUMMARY AEROBEE
8 K? USAF-47
IDENTIFICATION | 2 June 1954

Rocket type: RTV-A-la

Place of riring: Holloman Air Development Center

Time of firing: 0910 MST

Agency: Air Force Cambridge Research Center, University of Colorado
Altitude: 58 miles

FLIGHT OBJECTIVES

Salar ultraviolet spectrum

UPPER AIR INSTRUMENTS
Solar spectrograph oriented to look continuously at the sun by means of a biaxial
pointing control
ROCKET PERFORMANCE INSTRUMENTS
Rocket aspect equipment associated with biaxial pointing control
Combustion chamber pressure
DATA RECOVERY INSTRUMENTS
Telemeter: AFCRC multipurpose beacon

Physical recovery: Parachute recovery system

BALLISTIC INSTRUMENTS

Firing Range
Theodolites; Fcur Mitchell and six Askania stations

Cameras: Two Clark ribbon frame cameras, one K-24 camera
Radars: One
Beacon {riangulation system: MIRAN

Airborne

Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 239.51b

Unfueled rocket weight: 548.5 1b

Unfueled rocket C.G.: 125.1 in. from nose tip
Gross weight at takeoff: 1231.51b

Supplement
February 1958
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ROCKET PERFORMANCE | ™

Firing angle: Three degrees north, ten mils west
“Time to burnout: 34.32 sec

Velocity at burnout: 3980 ft/sec .

Altitude at burnout; 70,000 ft

Time to booster burnout: 2.31 sec

Velocity at booster burnout: 960 ft/sec

Altitude at booster burnout: 1060 ft

y Time to zenith: 158 sec

Altitude at zenith: 58 miles

Time to tail blowoff: 240 sec

Altitude at tail blowoff: 152,000 ft

Flight duration: 560 sec

Impact coordinates: 39 mi, at 336 degrees true from launcher

|
|
1
{

- e mea A e —

FE Rl - b

BALLISTIC DATA

M - P TN ]

=

Theodolites and Cameras; Optical data to 40.48 sec
Beacon triangulation system: Data from 11.68 to 380.68 sec

,,

JL JORL IR

-.; DATA RECOVERY

! Te.cmeter: Beacon operated throughout flight; however, no signal received from

A 70-240 sec due to mailfunction of coaxial feed to antenna

N Physical recovery: Parachute recovery failed and nose separation failed Nose sec~

332 tion was badly damaged - no salvagable instrumentation. L
B! - G
i COMMENTS

‘.:,'; Rocket performance: Flight normal - zenith 1.5 miles short of prediction
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-48

IDENTIFICATION 14 July 1954
Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 0655 MST

Agency: Air Force Cambridge Research Center, University of Michigan

Altitude: 57 miles

FLIGHT OBJECTIVES
To determine vehicle aspect. To determine feasibility of a stream velocity
indicator. Ambient temperature,
UPPER AIR INSTRUMENTS
University of Michigan gyroscope, photographic '"sun-horizon® syu.cal. Velocity of

air stream instrumentation consisted of an ion source generator and detector.
Wind vanes.

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon

Cameras: 16-mm modified rocket camera

Physical recovery: 16- and 35-mm film record of gyroscopes. Nose and tail
geparation by primer cord. '

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and six Askania stations
Cameras: Two Clark ribbon frame cameras
Beacon triangulation system; MIRAN

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 280.51b

Unfueled rocket weight: 589.5 1b

Unfueled rocket C.G.: 127 in. from nose tip
Gross weight at takeoff: 1272.5 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north, 17 mils west
Time to burnout: 34.11 sec

Supplement
L'ebruary 1958

s
.
L

DT TR I 0 TR N 0 S G P VONPOT SOy ISPV WO Wo-RP I |




i
0

T 1w T T T e T e B T
T T T o T Ty T T o T T T TR T T T T LT

v——r - . -
WL OV AL RO AN R SN - « La. ateaita e L AL Y WL T W TG,

ROCKET PERFORMANCE (Continued)

Altitude at burnout: 66,304 ft

Time to booster burnout: 2.42 sec
Velocity at booster burnout: 922 ft/sec
Altitude at booster burnout; 1066 ft

hd IS RLEARANL GRS 3 08 L -}

i Altitude at zenith: 57 miles

2 Time to tail blowoff: 185 sec

) Impact coordinates: 17 mi. at 305 degrees true from launcher
.‘\

BALLISTIC DATA

Theodolites: Askania to 34.84 sec

AT

v., Beacon triangulation system: Data from 10.84 to 40.84 sec
:

i DATA RECOVERY

Telemeter: Beacon intermittent

N Physical recovery: Nose and tail sections recovered

A EXPERIMENTAL DATA

F Data were obtained, evaluation not complete

| COMMENTS

Rocket performance: Normal flight
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(e UPPER AIR ROCKET SUMMARY AEROBEE
USAF-49

IDENTIFICATION 11 August 1954

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1025 MST

Agency: Air Force Cambridge Research Center, University of Utah
Altitude: 57 miles

FLIGHT OBJECTIVES
Electron density of D layer to measure electromagnetic energy absorption of the
ionosphere
DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physical recovery: Parachute recovery system

.

BALLISTIC INSTRUMENTS

Firing Range
' Theodolites: Two Mitchell and six Askania stations
F Cameras: Two ballistic cameras

Airborne .
Beacan: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

i Paylnad weight: 196 1b

K Unfueled rocket weight: 505 1b

- Unfueled rocket C.G.: 136 in. from nose tip
Gross weight at takeoff: 1188 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north

Time to burnoct: 30.96 sec

Velocity at burnout: 3975 ft/sec

Altitude at burnout: 62,948 ft

Time to booster burnout: 2.14 sec

Velocity at booster burnout: 970 ft/sec

Altitude at booster burnout; 1089 ft

Time to zenith: 151.09 sec

Altitude at zenith: 57 miles .

Impact coordinates: 15 mi. at 300 degrees true from launcher

Supplement
February 1958
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Position data from 11.09 to 219.09 sec

Askania to 44.69 sec

Beacon triairgulauon system

BALLISTIC DATA
Theodolites

Al o ox otk Baw 20 Shb md o= S mr el

m
z 82
B s
B
2 2%
MTP
5

.

Parachute system failed, stable impact

COMMENTS

Low zenith due to early burnoxlxt'. Believed caused by excessive spin rate which

forced fuel to slosh in tanks,
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(-.}: 9 UPPER AIR ROCKET SUMMARY AEROBEE
USAF-50

Y IDENTIFICATION 17 September 1954
o Rocket type: RTV-A-la

i Place of firing: Holloman Air Development Center

¥ Time of firing: 0731 MST

X Agency: Air Force Cambridge Research Center, Rhode Island University
] Altitude: 58.8 miles

i FLIGHT OBJECTIVES
"
{ Solar radiation (see USAF-25 and -40)

UPPER AIR INSTRUMENTS
University of Colorado biaxial pointing control was used to orient equipment

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and six Askania stations

Cameras: Two ballistic cameras

ROCKET INFORMATION

Payload weight: 260 1b

Unfueled rocket weight: 558 lb

Unfueled rocket C.G.: 128.5 in. from nose tip
Groas welight at takeoff: 1241 1b

ROCKET PERFORMANCE

Firing angle: Three degrees north, 12 mils east

Time to burnout: 34.22 sec

Velocity at burnout: 4030 ft/sec

Altitude at burnout: 67,982 ft

Time to booster burnout: 2.6 sec

Velocity at booster burnout; 945 ft/sec

Altitude at booster burnout: 1161 ft

Time to zenith: 160 sec

Altitude at zenith: 58.8 mi

Impact coordinates: 23 mi. at 336 degrees true from launcher

BALLISTIC DAT/.
Theodolites and Cameras: Optical data to 42,38 sec

Supplement
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DATA RECOVERY

Physical recovery: Tail separation failed to operate. Nose separation successful -
rocket recovered. Nose cone and instrumentation were scattered over about

cne square mile.

EXPERIMENTAL DATA
No data. Elevation arm of University of Colorado sunseeker didn't function properly.

COMMENTS
Rocket performance: Essentially as predicted
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L UPPER AIR ROCKET SUMMARY AEROBEE
s.'_. i USAF-51
g

5 IDENTIFICATION 21 January 1955

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center
Time of firing: 1754 MST

Agency: Air Force Cambridge Research Center
Altitude: 58.9 miles

TN

FLIGHT OBJECTIVES

An attempt to produce an artificial sodium airglow by the temporary, local enrich-
nmient of the atmosphere with sodium vapor

Fhags S 2as amoid
. PR ARG e

UPPER AIR INSTRUMENTS

Three vaporizers containing a two-pound mixture of thermite and metallic sodium.

Spectrograph, an interference-fiiter photocell instrument, and a skanning night sky
photometer with interference filter peaked for the sodium doublet, were operated
at Sacramento Peak.

DATA RECOVERY INSTRUMENTS
Telemeter; AFCRC multipurpoge beacon

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and six Askania stations
Cameras: Two ribbon frame cameras
Beacon triangulation system: MIRAN, six stations

Alrborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: AFCRC multipurpose beacon, fail safe fuel cutoff

ROCKET INFORMATION

Payload weight: 262 1b

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 254 in,
Unfueled rocket weight: 569 lb

Unfueled rocket C.G.: 128.6 in. from nose tip

Gross weight at takeoff: 1262 1b

Calculated C,, at burnout: 0.345

Calculated M, at burnout: 722 ft 1b/°

Supplement
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ROCKET PERFORMANCE

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout: 34 sec
Velocity at burnout: 3900 ft/sec
Altitude at burnout: 70,000 ft
Time to booster burnout: 2.61 sec
Velocity at booster burnout: 900 ft/sec
Altitude at booster burnout: 1100 ft
Time to zenith: 155 sec
Altitude at zenith: 58.9 miles
Time of nose cone separation: 414 sec.
Altitude at nose cone separation: 20,000 ft
Time of tail blowoff: 238 sec
light duration: 1014 sec
mpact coordinates: 21.5 naut mi at 323 “egrees true from launcher

. — e e -

-

BALLISTIC DATA

Theodolites: Askania data to 32 sec
Beacon triangulation system: MIRAN beacon data not reduced because of inter-
mittent signal

P S L s . 2 R . = o

h DATA RECOVERY

J Telemeter: Intermittent, 90% effective
Physical recovery: Body and nose recovered

i EXPERIMENTAL DATA

o The first vaporizer was successfully fired at 35 to 45 miles and ejected a cloud of

' atomic sodium vapor. The remaining vaporizer was to be fired at about 56
miles. However, the firing of the firat burned off the firing circuit to the other

and it did not fire,

i The spectrograph recorded an intense continuum in the visible from the

' cloud during the first 5 minutes after vaporization.

o As the cloud drifted over the interference filter instrument, there was a

N considerable decrease in intensity of the sodium doublet. This observation

bt showed that some of the sodium at least had dispersed into atomic form, and is

perhaps the most significant single observation,

Y i S

COMMENTS

-7

T

Rocket performance: Normal
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REPORTS AND PAPERS

A R

"Emission from a Sodium Cloud Artificially Produced by Means of a Rocket,” H. D.
Edwards, J. F. Bedinger, E. R, Manring, and C. D. Cooper, in "The Airglow and
the Aurorae ' edited by E. B. Armstrong and A. Dalgarno, London: Pergamcn
Press, 1956, pp. 122-134
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P UPPER AIR ROCKET SUMMARY AEROBEE
I USAF-52
i IDENTIFICATION 7 February 1955
: Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 1151 MST .
Agency: Air Force Cambridge Research Center, University of Utah

o

]

e

Altitude: 74.8 miles

g FLIGHT OBJECTIVES

;I Electron density measurements in the ionosphere. Spatial inhomogeneities in the
K ionosphere. Absorption coefficients of the D layer.

l UPPER AIR INSTRUMENTS

4-Mc receivers

DATA RECOVERY INSTRUMENTS

. Telemeter: AFCRC multipurpose beacon, 6-channel telemeter
6':-'3‘.\, BALLISTIC INSTRUMENTS
i Firing Range

Theodolites: Four Mitchell and six Askania stations

Cameras: Two Clark ribbon frame cameras
Telescopes: In use
Beacon triangulation system: MIRAN

i ROCKET INFORMATION

- Payload weight: 178 lb

Total extension length: 25 in.

Total rocket length (nose tip to base of tail section): 252 in.
Unfueled rocket weight: 460 b

Unfueled rocket C.G.: 138.9 in, from nose tip

Gross weight at takeoff; 1142 1b

Calculated C_, at burnout: -0.202 .
Calculated M, at burnout: 474 ft 1b/°

. T

ROCKET PERFORMANCE

S R o
- ;tl-:
PRSI -EH SN

k3

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout: 34.3 sec

Velocity at burnout: 4500 ft/sec

Altitude at burnout: 74,000 ft

Time to booster burnout: 2.8 sec

(} Supplement
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. ROCKET PERFORMANCE (Continued)
:"‘. Velocity at booster burnout: 985 ft/sec
Altitude at booster burnout: 1000 ft
Time to zenith: 175.7 sec
R Altitude at zenith: 74.8 miles
5 Time to tail blowoff: 290 sec
Mo Altitude at tail blowoff: 210,000 ft
L“ Impact coordinates: 45 mi. at 353 degrees true from launcher

BALLISTIC DATA

Theodolites: Askania through burnout
Beacon triangulation system: No MIRAN data reducible

-
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DATA RECOVERY
Telemeter: Failure during the important parts of flight

EXPERIMENTAL DATA
No scientific data were obtained due to the telemetering failure

'- .. -
PR

COMMENTS

Rocket performance: Burnout velocity and altitude slightly below that predicted.
Actual, 4500 ft/sec at 74,000 ft; predicted, 4700 ft/sec at '73,000 ft.
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UPPER AIR ROCKET SUMMARY

.
A
i Rocket type: RTV-A-1a
X Place of firing: Holloman Air Develepment Center
Time of firing: 1538 MST
X Agency: Air Force Cambridge Research Center, University of Utah
z Altitude: 47.3 miles

I FLIGHT OBJECTIVES

Electron depsity measurements in the ionosphere

UPPER AIR INSTRUMENTS

PIRIN - - SRR S

See USAF-52

DATA RECOVERY INSTRUMENTS

& Telemeter: A¥FCRC multipurpose beacon - § channels
! Delay time measuring equipment

SR BALLISTIC INSTRUMENTS

S Firing Range

i Theodolites: Four Mitchell and six Askania stations
Cameras: Two Clark ribbon frame cameras

v Telescopes: One

Beacon triangulation system: MIRAN six stations

A

Airborne
Beacon: AFCRC multipurpose beacon
Radio cutoff: Fuel cutoff - fail safe

LK

ROCKET INFORMATION

L.
»
P~
A
v
ko
v
i
8
"

ela e

Payload weight: 178 1b

Total extension length: 25 in.

Total rocket length (nose tip to base of tail section): 252 in.
Unfueled rocket weight: 467 lb

Unfueled rocket C.G.: 141 in. from nose tip

Gross weight at takeoff: 1150 1b

Calculated C_, at burnout: -0.196

Calculated M, at burnout: 451 ft 1b/°

ROCKET PERFORMANCE

Time to burnout; 34.22 sec
Velocity at burnout: 4410 ft/sec

KEROBEE
USAF-33

IDENTIFICATION 10 February 1955

Supplement
February 1958
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ROCKET PERFORMANCE (Continued) ¢

? ‘

? Altitude oi'burnout: 73,340 ft

Time to booster burnout: 2.74 sec
Veiocity at booster burnout: 970 ft/sec
Altitud= at booster burnout: 1325 f
Time to zenith: 138 sec

Altitudz at zenith: 47.3 miles

BALLISTIC DATA

TSN e & b el e ATeds T

Theodclites and cameras: Photogiaphic data from 1 to 37 sec
Beacon triangulation aystem: MIRAN, data from 5 to 186 sec

& A%

DATA RECOVERY

: Tclemeter: Worked well

: EXPERIMENTAL DATA
*‘ The instriunentation worked woll; however, no scientific results were obtaineda due
! to the Jow peak altitude of the rocket
d
; COMMENTS |
. Rocket performance: Rocket performance was pour. Eugine sputtering occurred at ;
i burnout, as dnduced ‘rom telescope film. There has been no explanation for the
failure.
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e UPPER AIR ROCKET SUMMARY AEROBEE
RN USAF-54
' IDENTIFICATION 29 March 1955

Rocket type: RTV-A-la

Place of firing: Holloman Air Development Center

Time of firing: 0947 MST

Agency: Air Force Cambridge Research Center, University of Colorado
Altitude: 70 miles

a . s e
R
J' -

L B

8 FLIGHT OBJECTIVES
Study of the solar spectrum in the 870-3100A region
UPPER AIR INSTRUMENTS
Grazing incidence, Lyot type solar ultraviolet spectrograph, moqnted on 2 University

of Colorado biaxial pointing control

DATA RECOVERY INSTRUMENTS

Cameras: Camera to record sunfollower cperation
Physical recovery: Parachute recovery

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and six Askania stations

Cameras: Two ribbon frame cameras
Telescopes: Three

* ' Beacon triangulation system: MIRAN

ﬁ Radar: In use

Airborne

L. Beacon: AFCRC multipurpose beacon, AN/DDW-19 radar beacon
. Radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff

RCCKET INFORMATION

Payload weight: 244 1b

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 254 in.
Unfueled rocket weight: 551 1b

Unfueled rocket C.G.: 129.5 in. from nose tip

Gross weight at takeoff: 1234 1b

Calculated C,, at burnout: -0.287

Calculated M, at burnout: 598 ft 1b/°

Supplement
Fabruary 1958
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ROCKET PERFORMANCE £

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout: 34.2 sec

Velocity at burnout: 4320 ft/sec

Altitude at burnout: 69,500 ft

Time to booster burnout: 2.56 sec

Velocity at booster burnout: 930 ft/sec

Altitude at booster burnout: 1400 ft

Time to zenith: 174 sec

Altitude at zenith: 112.2 km = 70 miles

Time to nose cone separation: 368.5 sec

L Time to tail blowoff: 214.8 sec

3 Flight duration: 1415 sec

Impact coordinates: 26.65 mi. at 326 degrees true from launcher

BALLISTIC DATA

Theodolites and cameras: Photographic data from 1 to 38 sec
Radars: S-band beacon intermittent 37 to 210 sec
Beacon triangulation systen:: MIRAN data intermittent

DATA RECOVERY

Physical recovery: Parachute recovery was successful, the equipment was un-
damaged. This !s the largest Aercbee payload ever recovered by parachute.

EXPERIMENTAL DATA :

Seven spectrogranis were obtained in the altitude range 94 to 112 km, They covered
the wavelength range 900 to 3000A with a dispersion of 41A/min. A large num-
ber of Fraunhofer lines were recorded in the region 2100 to 3000A. Below 21004,
seven emission lines wore resolved. Lyman-alpha is present on all seven spec~
trograms. Lyman-beta was not detected, presumably because of insufficient
exposure. The intensily of the continuum cannot be satisfactorily evaluated due
to scattered 1ight within the instrument.

COMMENTS

Rocket modifications; Modified nose cone for camera and suafollower installations.
Rocket performance: Normal

REPORTS AND PAPERS

"Results of a Recent Attempt to Record the Solar Spectrum in the Region of 800-

3000A," A. 8, Jursa, F. J. LeBlanc, and Y. 7'anaka, J. Opt. Soc. America 45:1085
(1985)

SILIAT
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-55

AEROBEE-HI MO 1
IDENTIFICATION 21 April 1955

P e
oy
" .
-

Rocket type: AJ11-8

Place of firing: Holloman Air Development Center
Time of firing: 0858 MST

Agency: Air Force Cambridge Research Center
Aliitude: 119 miles

P AL T -

FLIGHT OBJECTIVES

o

To test rocket vehicle performance

'| ‘ ROCKET PERFORMANCE INSTRUMENTS

;7 Gages for powerplant performance, skin temperature resistance thermometers,
K accelerometers, and an aspect camera

DATA RECOVERY INSTRUMENTS

i Telemeter: AN/DKT-7 15-channel telemeter
) Physical recovery: Air Force 2-stage recovery parachute
AFCKC multipurpose beacon: Six channel telemeter

'i ‘ BALLISTIC INSTRUMENTS

Firing Range

Theodolites: Five Mitchell and six Askania stations
. Cameras: Two Clark ribbon frame cameras
y Beacon triangulation system: MIRAN

i Airborne
g Beacon: AN/DPN-19 S-band beacon, AFCRC multipurpose beacon, command

triangulation
Radio cutoff;: AFCRC multipurpose beacon, fail safe oxidizer cutoff

ROCKET INFORMATION

-

Payload weight: 195 lb

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 277.84 in.
Unfueled rocket weight: 471 1b

Unfueled rocket C.G.: 138.9 in. from nose tip

A Gross weight at takeoff: 1377 1b

Calculated C,, at burnout: -0.299

Calculated M, at burnout: 198 ft lb/°

T

Supplement
February 1958
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ROCKET PERFORMANCE N
X Firing angle: 87 degrees elevation, 340 degrees true
o Time to burnout: 41.9 sec
Velocity at burnout: 5700 ft/sec
N Altitude at burnout: 110,000 ft
X Time to booster burnout: 2.9 sec
N Velocity at booster burnout: 860 ft/sec
::-4 Altitude at booster burnout: 1060 ft

Time to zenith: 220 sec

Altitude at zenith: 119 mi

Time to nose cone separation: 495 sec

Time to tail blowoff: 360 sec

i Flight duration: 20 min

: Impact coordinates: 35 mi. at 348 degrees true

AN

H BALLISTIC DATA

tf::f Theodolites and cameras: Photographic data from 1 to 18 sec
Radars: To 650,000 ft

Beacon triangulation system: MIRAN, data from 34 to 100 sec and at 373 sec

DATA RECOVERY

W Telemeter: Excellent through 45 sec
| Physical recovery: The parachute system was used successfully

- COMMENTS

" Rocket performance: The rocket was a complete success, in all respects performing
L essentially as predicted. Maximum nose cone temperatures were 350°C at Sta-
: tion 52, 400°C at Stat’ »m 70, and 430°C at Station 34, Two temperature gages in
' fin 2 (one placed on leading edge 7 in, from the rocket body and the other some
3-1/2 in, into the fin from that point) recorded 445°C maximum.
A lateral accelerometer showed a maximum acceleration of 1.5 g occurring
during passage through the tower.

REPORTS AND PAPERS
See USAF-57
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i o . UPPER AIR ROCKET SUMMARY AEROREE
§oo USAF-57
g AEROBEE-Hi No. 2
; IDENTIFICATION 23 June 1955

2
N

Rocket type: AJ11-6

Place of firing: Holloman Air Development Center
Time of firing: 0547 MST

Agency: Air Force Cambridge Research Center
Altitude: 38 miles

[
o

FLIGHT OBJECTIVES

To test rocket vehicle performance

cis e - .
RGN . et

l ROCKET PERFORMANCE INSTRUMENTS

Powerplani gages, accelerometers, skin temperature resistance thermometers
l DATA RECOVERY INSTRUMENTS

i Telemeter: AFCRC multipurpose beacon, AN/DKT-7 telemeter

o Physical recovery: Tail separation, nose separation and lowering by parachute
M

BALLISTIC INSTRUMENTS

ooy
PSS

“IRY R
—
Ld

Firing Range
Theodolites: Five Mitchell and six Askania stations
Cameras: Two Clark ribbon frame cameras
Beacon triangulation system: MIRAN

- el

Airborne
Beacon: S-band beacon; Air Force multipurpose heacon
Radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff

F
i
F'}';

ROCKET INFORMATION

Payload weight: 177 1b

Total extension length: 25 in.

Total rocket length (nose tip to base of tail section): 275.84 in.
Unfueled rocket weight: 456 1b

Unfueled rocket C.G.: 143 in. from nose tip

Gross weight at takeoff: 1377 1b

Calculated C, at burnout: -0.173

ROCKET PERFORMANCE
Firing angle: 87 degrees elevation, 340 degrees true

Time to burnout: 42 sec
Velocity at burnout: 3900 ft/sec ).
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ROCKET PERFORMANCE (Continued)

Altitude at burnout: 97,500 ft

Time to booster burnout: 2.19 sec

Velocity at booster burnout: 880 ft/sec
Altitude at booster burnout; 927 ft

Altitude at zenith: 38 miles

Time to tail blowoff: 172 sec by command
Impact coordinates: 10.3 mi. at 2 degrees true

.
<

RN

s T

BALLISTIC DATA

iy Theodolites and cameras: Photographic data from 0 to 88 and 320 to 380 sec
4 Beacon triangulation system: No data

LRIy

DATA RECOVERY

Telemeter: Good
Physical recovery: good

COMMENTS
Rocket performance: Thrust chamber burnout occurred at 23 sec. The result was

reduced performance and a low zenith altitude of only 38 miles

REPORTS AND PAPERS

"Flight Analysis of Two Model ASH -6 Aerobee~Hi Rockets,'' R. C. Much, and D,
Ragusa, Aerocjet General Corporation Special Report 1161, Contract AF33(600)-
22153

Supplement
FPebruary 1958
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UPPER AIR ROCKET SUMMARY

IDENTIFICATION

Rocket type: AJ10-27

Place of firing: Holloman Air Development Center
Time of firing: 1811 MST

Agency: Holloman Air Development Center
Altitude: 126 miles

FLIGHT OBJECTIVES
Special classified flight

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Nine Mitchell and six Askania stations
Cameras: Two Clark ribbon frame cameras
Beacon triangulation system: MIRAN

ROCKET INFORMATION

Payload weight: 112 1b

Total rocket length (nose tip to base of tail section): 247 in.
Unfueled rocket weight: 420 1b

Unfueied rocket C.G.: 130.25 in. from nose tip

Gross welght at takeoff: 1276 lb

Calculeted C,, at burnout: -0.171

Calculated M, at burnout: 168 ft 1b/°

ROCKET PERFORMANCE

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout; 46.3 sec

Velocity at burnout: 5950 ft/sec

Altitude at burnout; 115,614 ft

Time to booster burnout: 2.3 sec

Velocity at booster burnout: 9300 ft/sec

Altitude at booster burnout: 900 ft

Time to zenith: 229 sec

Altitude at zenith: 126 miles

Flight duration: 460 sec

Tmpact coordinates: 23.2 mi. at 336 degrees true from launcher

BALLISTIC DATA
Theodolites and cameras: Photographic data from 1 to 48 sec

AEROBEE
USAF-56

15 June 1955

Beacon triangulation system; MIRAN data from 338 to 414 sec intermittently

Supplement
February 1958




h i pieg AR g e Al auieds o i S Mo AN Whnd o W TN — —r —) e T T, g vy~ - e g ,, - i
B AT A I AC I S I ER AL LM S o PR a0 S /S i T T L T T N T T T I T T T T T T A M W e e T A A
v l'|

Q’f:j.; UPPER AIR ROCKET SUMMARY AEROBEE
- USAF-58
IDENTIFICATION 14 September 1955

Rocket type: AJ10-27

Place of firing: Holloman Alr Development Center

Time of firing: 0630 MST

Agency: Alr Force Cambridge Research Center, University of Michigan
Altitude: 59 miles

FLIGHT OBJECTIVES

To test the feasibility of determining Mach number by means of wind vane measure-
ments. Rocket aspect. Micrometeorite studies.

UPPER AIR INSTRUMENTS

An acoustic micrometeorite detector flush mounted approximately two feet back from
the tip of the nose cone

ROCKET PERFORMANCE INSTRUMENTS

) A small metal wind vane was installed on the front section of the nose cone. The
1 front section of the nose was canted at 34 sec after launch and the posmon of the
1 c?'?:-;. ‘ ~wind vane was photographed by a camera in the nose cone. Aspect was measured
O by two horizon aspect cameras, by a photographically recorded gyro and by a

& Glaninnl gyro with an electricul takeoff which was telemetered.

LU oA

DATA RECOVERY INSTRUMENTS

Telemeter: Bendix FM-I'M telemetor for micrometeorite experiment. A¥CRC
multipurpose beacon.
Physical recovery: Tall separation, nose separation and lowering by parachute

BALLISTIC INSTRUMEN (8

Firing Range
Theodolites: Mitchell and Askanla stations
Radars: In use
Beacon triangulation system: MIRAN

Alrborne
Beacon and radic cutoff: AFCRC multipurpose beacon - oxidizer cutoff

ROCKET INFORMATION

Payload weight: 273 1b
Unfueled rocket C.G.: 117 in. from nose tip

Supplement — -
February 1938 S
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‘ROCKET PERFORMANCE

\

RSt T i o

- 7 i

wtsmaal

Firing angle: 87 degrees elevation, 340 degrees true

Time to burnout: 42 sec

Velocity at burnout: 4230 ft/sec

Altitude at burnout: 85,411 ft

Time to zenith: 160 sec

Altitude at zenith: 59 miles

Impact coordinates: 20 mi. at 328 degrees true from launcher

PS

&

R

T

. g

S SC

DATA RECOVERY '

Telemeter: The telemetered gyro aspact data were received well only at Sacramento
Peak due to a shift of 2 Mc in the frequency of the telemeter

Physical recovery: Nose cone and tail cone separation did not function; the rocket
disintegrated on the way down and portions were found over a quarter mile area

EXPERIMENTAL DATA

The micrometeorite detector recorded many pulses during flight. Only a portion of
the pulees have the proper form for particle impact signals. It is hoped to be
able to separate the valid pulses from the spurious ones by comparison with

laboratory records.

COMMENTS

Rocket performance: Preliminary data show that the rocket started to roll and yaw
during powered flight and went into a flat spin after burnout at 42 sec. The nose
‘cone tip section rotated as planned, but no data were obtained from the wind
vane camera, The three aspect systems appeared to function properly and gave
aspect data in excellent agreement with each other.

REPORTS AND PAPERS

nScientific Uses o« Earth Satellites," J. A. Van Allen, ed., Ann Arbor:University of

Michigan Press, 1956 .
7th International Astronautical Congress, Rome, Italy, 1646 (in press)
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oy UPPER AIR ROCKET SUMMARY AEROBEE
USAF-59
IDENTIFICATION 30 September 1956
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,! Rocket type: AJ10-27

{ Place of firing: Holloman Air Development Center
;

,

|

r
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A

Time of firing: 0850 MST
Agency: Air Force Cambridge Research Center, University of Utah
Altitude: 46 miles

£

[
b
;
)
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FLIGHT OBJECTIVES
To study the limb darkening effect on the sun

f
I UPPER AIR INSTRUMENTS
! University of Colorado sunfollower and University of Colorado ultraviolet spectro-

. graph covering the range 900A to 260CA. A "jitter camera' was installed on the
p sunfollower boom to indicate accuracy of the pointing control.

i DATA RECOVERY INSTRUMENTS
Physical recovery: Tall separation, nose separation and lowering by parachute

BALLISTIC INSTRUMENTS
i Firing Range
: Theodolites: Five Mitchell and six Askania stations
. Cameras: Two Clark ribbon frames
Radar: In use

wrwasln

Beacon triangulation aystem: MIRAN

ROCKET INFORMATION

Payload weight: 225 1b

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 273 in,
Unfueled rocket weight: 541 lb

Unfueled rocket C.G.: 137.5 in. from nose tip

Gross weight at takeoff: 1416 1b

Calculated C,,, at burnout: -0.338

Calculated M, at burnout: 375 ft 1b/*

B oA
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ROCKET PERFORMANCE

bty

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout: 40.1 sec

Velocity at burnout: 4215 ft/sec

Altitude at burnout: 86,690 ft

e T e
I SRt

>
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ROCKET PERFORMANCE (Continued)

Time to booster burnout: 2.32 sec

Velocity at booster burnout: 832 ft/sec

Altitude at booster burnout: 994 ft

Time to zenith: 135 sec

Altitude at zenith; 46 miles

Time to nose cone separation: 400 sec

‘Time to tail blowoff: 300 sec by command

Impact coordinates: 28 mi. at 347.5 degrees true from launcher

BALLISTIC DATA

Theodolites: Askania data from 0.92 to 43.52 sec
Beacon triangulation system: MIRAN data not reducible

DATA RECOVERY

Physical recovery: The instrumentation was lowered by parachute and recovered
withiout damage

EXPERIMENTAL DATA

Due to the low altitude no tilm was exposed

COMMENTS

Rocket modifications: Modified nose cone for camera and sunfollower installatious

Rocket performance: The low performance was the result of burnout of the thrust
chamber in flight., Because of payload and altitude requirements, high perform-
ance acid was used (18% NO,, 1.9% H,0). A static firing under these conditions
was successful. After the flight failure it was discovered that the H,0 content
was only 1.6%. This error may have caused the thrust chamber burnout.
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i UPPER AIR ROCKET SUMMARY AEROBEE
G USAF-60

IDENTIFICATION 12 October 1955

e "o T2
C‘aTz’a

Rocket type: AJ10-25

Place of firing: Holloman Air Development Center
Time of firing: 1800 MST

Agency: Air Force Cambridge Research Center
Altitude: 63 miles

FLIGHT OBJECTIVES

To increase the amount of sodium present at various altitudes to derive: the heights
at which natural sodium emits D-lines; the equilibrium ratio of free to combined
sodium; seasonal variations of the natural occurring D-lines; chemical energy
available at the various altitudes; diffusion at the various altitudes; winds and
turbulence.

UPPER AIR INSTRUMENTS
Two sodium vaporizers, each capable of vaporizing 1 kg of sodium over a 10-sec
period of time. A monitor camera was installed looking outward and down to
catch any sodium glow, and a photocell telemetered light intensity. A spectograph
and night sky recording photometer were installed on Sacramento Peak,

DATA RECOVERY INSTRUMENTS

Physical recovery: Parachute system

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and eight Askania stations
Beacon triangulation system: MIRAN

Airborne -
Beacon and radio cutoff: AFCRC multipurpose beacon

ROCKET INFORMATION

Payload weight: 183 1b

Total extension length: 25 in.

Total rocket length (nose tip to base of tail section): 252 in.
Unfueled rocket weight: 489 1b

Unfueled rocket C.G.: 127.3 in. from nose tip

Gross weight at takeoff: 1163 1b

Calculated C,, at burnout: -0.25

Supplement SRR
February 1958 ‘ .




ROCKET PERFORMANCE

|
o
5 Firing angle: 87 degrees elevation, 340 degrees true
R Velocity at burnout: 4390 ft/sec
Time to booster burnout: 2.4 sec
l Velccity at booster burnout: 930 ft/sec
. Altitude at booster burnout: 1200 ft
Time to zenith: 188.5 sec
N Altitude at zenith: 63 miles
g Time to tail blowoff: 192 sec
% Impact coordinates: 23 mi. at 320 degrees true from launcher

BALLISTIC DATA

Theodolites: Askania data from 0.02 to 28.87 sec
Beacon triangulation system: MIRAN data from 6.22 to 519.22 sec

EXPERIMENTAL DATA

» All instrumentation worked successfully. The first sodium vaporizer ignited at
-, approximately 70 sec at an altitude of 190,000 £t and the second ignited at 80 sec
K at an altitude of 220,000 ft. A yellow glow was visible to the eye for 28 minutes,
and four spectrographs were taken from Sacramento Peak. The night sky

- photometer recorded high sodium emission for the rest of the night. The initial
. bright glow appeared to be resonance excitation, but the possibility of suppiemen-
w tary mechanisms will have to await a study of the photometer data. The glow was
i observed from Amarillo, Texas, approximately 300 miles away.

COMMENTS
Rocket performance: Normal

REPORTS AND PAPERS

"The Airglow and tie Aurorae,"” edited by E. B. Armstrong and A. Dalgarno, London:
Pergamon Press, 1955, pp. 122-134
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D UPPER AIR ROCKET SUMMARY AEROBEE
(s USAF-61

. IDENTIFICATION 13 December 1955

Rocket type: AJ10-34

.. Place of firing: Holloman Air Development Center

- Time of firing: 10458 MST

%:j Ageney: Air Force Cambridge Research Center, University of Utah

= Altitude: 86 miles

.-I } LIGHT OBJECTIVES

To obtain an absolute intensity measurement for Lyman-alpha and to measure solar
limb darkening

UPPER AIR INSTRUMENTS

University of Colorado sunfollower and spectrograph

i
.

R

DATA RECOVERY INSTRUMENTS

Physical recovery: Photographic filim recovered by tail separation, nose separation
and lowering by parachute

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Ten Mitchell and six Askania stations
Cameras: Twelve ribbon frame cameras
Beacon triangulation system: MIRAN

Airborne
Bea: .». and radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff

ROCKET INFORMATION

Payload weight: 222 1b
Total extensirn length: 27 in.

Total rocket length (nose tip to base of tail section): 273 in. ' - . Y
Unfueled rocket weight: 541 1b e ey
Unfusled rocket C.G.: 138.8 in. from nose tip R
Gross weight at takeoff: 1396 lb ;7 RECRRIRRL
Calculated C_, at burnout: -0.258 S
Calcwiated M, at burnout: 352 ft 1b/° Lo
[ - L

I
ROCKET PERFORMANCE T “‘1
Firing angle: 87 degrees elevation 340 degrees true azimuth ]'
Time to burnout: 40.3 sec e A
. )
Supplement ‘ o .
February 1958 ‘
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ROCKET PERFORMANCE (Continued)

W AN SN e K

Velocity at burnout: 4820 ft/sec
Altitude at burnout: 88,0C0 ft

Time to booster burnout: 2.77 sec
Velocity at booster burnout: 830 ft/sec
Altitude at booster burnout: 1289 ft
Tiire to zenith: 200 sec

Altitude at zenith: 86 miles

A R

Time cof nose cone separation: 42z sec
P Time to tzil blowoff: 241 sec
i Impact coordinates: 39.3 mi. 350 degrees
Q: BALLISTIC DATA
':g: Theodolites and cameras: Photographic data from 0.10 to 42.3 sec
E Beacon triangulation system: MIRAN data to 240 sec
Ry DATA RECOVERY
Physicai recovery: Nose instrumentation recovered in excellent condition
&
‘4 EXPERIMENTAL DATA
.‘;5: The experiment was about 80% successful. The pointing conirol lost its elevation
o control at 80 miles on ascent and no data were obtained above thzt altitude.
T The intensity of the solar Lyman-alpha was measured to be 3.0 ergs/cm2/
i sec at 122 km and the half width of the line was about 0.8A.
] Because of special features of th< spectrograph design it was possible to
L measure solar limb darkening in Lyman-alpha radiation, The averaged results
: indicated slight limb brightening, possibly because of an appreciable increase
P of intensity in Lyman-alpha radiation in the solar latitudes which exhibited N
o sunspot activity at the time of the flight. I
i TS
COMMENTS EvMESER
E,’ ; Rocket performance: Seven percent predicted altitude .
% Modifications to rocket: Modified nose ogive for sunseeker v -
REPORTS AND PAPERS e )
—— .wwﬂ

"Lyman Alpha Intensity and Solar Limh-Darkening from Rocket Spectrograms,"
Miller, 8. C., Jr., Mercure, B.; Rense, Wm, A., Astrophys. J. 124:580 {1956)
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s UPPER AIR ROCKET SUMMARY AEROBEE
N USAF-62
y IDENTIFICATION 12 March 1956
E Rocket type: AJ10-25

X Place of firing: Holloman Air Development Center

" Time of firing: 1415 MST
. Agency: Air Force Cambridge Research Center
Altitude: 59 miles

FLIGHT CBJECTIVES

S

To release a nitric oxide gas cloud at approximately 100 km during daylight to at-
tempt to produce artificial sporadic E regions. Theoretical considerations
indicated that a density of 3 x 106 elestrons per cm3 should be obtained in the
initial gas cloud.

UPPER AIR INSTRUMENTS

Two Fiberglas spheres containing a total of 18 1b of nitric oxide gas at 3000 psi with
suitable solenoid valve and timer to release gas at peak., C-3 ionospheric
recorder (Holloman), A 17.38-Mc pulsed radar at Sacramentc Peak. Modified
C-3 ionosphere recorder in a C-97 aircraft which was flown under the cloud.

SRR W WY T T Al .
REAEE DRSNS N

DATA RECOVERY INSTRUMENTS

CRERREN e St £
ol

Telemeter: 225-Mec, 2-channel pulse-time telemeter
Physical recovery: Tail separation, nose separation and lowering by parachute

BALLISTIC INSTRUMENTS

. Firing Range

i Theodolites: Two Miichell and three Askania stations
Radar: In use

‘Beacon triangulation system: MIRAN

P Doppler: Velocimeter

&

Airborne
Beacon and radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff T

ROCKET INFORMATION

Payload weight: 244 1b

Total extension length: 42 in,

Total rocket length (nose tip to base of tail section): 289 in,
Unfueled rocket weight: 518 1b

Unfueled rocket C.G.: 147 in. from nose tip

Groos weight at takeoif: 1235 1b

Calculated C,, at burnout: -.0.264 ft/lb

Celculated M, at burnout: 740 ft 1b/°

Supplement
February 1938

® ¢ ° o e e o ) ° *» o e e e e 9

e e et e e

- . DN . - R S . . NI R T I I T T s D g TR
YRSt R R ettt e Sl Teate e Sl a b R Al ve el amad ol ol v Bkl il s W i B el Dorsde e veainamdinctineCeti-Sinbin i




ROCKET PERFORMANCE

Firing angle: 87 degrees elevation, 340 degrees true

Time to burnout: 32.5 sec

Velocity at burnout: 4030 ft/sec

Altitude at Lurnout: 65,800 ft

Time to booster burnout: 2.51 sec

Velocity at booster burnout: 873 ft/sec

Altitude at booster burnout: 12060 £t

Time to zenith: 155 sec

Altitude at zenith: 59 miles

Time to nose cone separation: 455.8 sec

Altitude at tall blowoff: 280,000 ft

Flight duration: 1600 sec '
Impact coordinates: 10.8 mi. at 225 degrees true from launcher

BALLISTIC DATA
Theodolites and cameras: Photographic data to 41.7 sec

Radars: To 90 sec
Beacon triangulation system: MIRAN data to 411 sec

DATA RECOVERY

Physical recovery: Successful

EXPERIMENTAL DATA

The C-3 ionoaphere recorder at Holloman picked up reflections frem the cloud 30 sec
after gas release and held it f»r 10 minutes. Returns were very similar to
natural sporadic E.

The pulsed-radar at Sacramento I'eak also tracked the NO cloud for ten
minutes. An initial density of 2.76 x 106 electrons/cm3 was reported.
The aircraft failed to get any quantitative data.

COMMENTS

Rocket performance: Norma:

REPORTS AND PAPERS by L -

"Formation of an Artificial Ion Cloud; Photolonization of NO by Solar Lyman Alpha :r,l- AT
at 95 km," Frederick F. Marms, Jerome Pressman, Leonard M. Aschenbrand, S
Adolph Jursa, and Murry Zelikoff, J. Cheni. Phys. 25:187 (19856) : '
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(:}';‘_73. UPPER AIR ROCKET SUMMARY AEROBEE
USAF-63

IDENTIFICATION 14 March 1956

Rocket type: AJ10-25

Place of firing: Hoiloman Air Development Center
Time of firing: 0145 MST

Agency: Air Force Cambridge Research Center
Altitude: 66 miles

FLIGHT OBJECTIVES

To attempt to recombine atomic oxygen in the atmosphere at night by means of a
gaseous catalyst, NO

UPPER AIR INSTRUMENTS

Two Fiberglas spheres containing a total of 18 1b of NO at 3000 psi. A photomultiplier
photometer telemetered relative light intensity and there was a 16-mm movie
camera to record intensity.

Special photometers were operated at Sacramento Peak. Super-Schmidt
meteor cameras of the Harvard Meteor project at Mayhill and Sacramento Peak,

K et st

T N A

DATA RECOVERY INSTRUMENTS

PRI TS I

Physical recovery: Parachute

C RN .

BALLISTIC INSTRUMENTS

. Firing Range

~ Theodolites: Eight Askania stations

N Beacon triangulation system:; MIRAN
i Doppler: Velocimeter

ROCKET INFORMATION

Payload weight: 209 lb
: Total extension length: 42 in.
i Total rocket length (nose tip to base of tail section): 289 in.
‘ Unfueled rocket weight: 516 ib
3 Unfueled rocket C.G.: 146.7 in. from nose tip
™ , Gross weight at takeoff; 1198 1b
L Calculated C,, at burnout: -0.242
; Calculated M, at burnout: 746 ft 1b/°

) ROCKET PERFORMANCE

. Firing angle: 87 degrees elevation, 340 degrees trve
; Time to burnout: 32.8 sec

Supplement
February 1958
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- ROCKET PERFORMANCE (Continued) N
1:: Velocity at burnout: 4245 ft/sec
5 Altitude at barnout: 66,000 ft
) Altitude at booster burnout: 1100 fi
J' Time to zenith: 153 sec
i Altitude at zenith: 66 miles
N Impact coordinates: 21.2 mi. at 311 degrees true from launcher
o
‘. BALLISTIC DATA
) Theodolites; Askania data from 2 to 31.8 sec
! Beacon triangulation system: MIRAN data from 6 to 154 sec
ﬁ DATA RECOVERY
Physical recovery: Parachute did not operate
EXPERIMENTAL DATA
Upon release of the gas, a strong luminous glow appeared immediately at the release

point and was estimated to be of an initial intensity of -2 visual magnitude. It

gradually grew in size while diminishing in intensity until at ten minutes after

release it covered an area equivalent to that of three or four moon diameters

and was no longer visible to the naked eye. o

This experiment was geierally regarded as representing a major forward e
step in the study of the chui...cal processes in the atmosphere by direct test with i
the addition of selected guses.
COMMENTS

Rocket performance: Normal

REPCRTS AND PAPERS

"Synthetic Atmosphere Chemiluminescence Caused by the Release of NO at 106 km,"
Jerome Pressman, Leonard M. Aschenbrand, Frederick F. Marmo, Adolph Jursa,
and Murry Zelikoff, J. Chem. Phys. 25;187 (1956)
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UPPER AIR ROCKET SUMMARY AEROREE
y G USAF-64
IDENTIFICATION 11 April 1956

Rocket type: AJ10-25

Place of firing: Holloman Air Development Center
Time of firing: 1905 MST

Agency: Air Force Cambridge Research Center
Altitude: 66 miles

IS UNP XY B & S R

P

FLIGHT OBJECTIVES

To measure ionization in the sodium cloud and observe 5890A radiation from the
trail

‘ UPPER AIR INSTRUMENTS
Two sodium vaporizers, each containing one kilogram of sodium and timer to fire

vaporizers sequentially over the region of 50 to 110 km. Stanford 17.35-Mc
) sporadic E detection radar at Sacramento Peak.

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physical recovery: Tail separation, nose separation and parachute

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Eleven Askania stations
Radar: In use
Beacon triangulation system: MIRAN
Doppler: Velocimeter

Airborne
Beacon and radio cutoff: AFCRC multipurose beacon, oxidizer cutoff

ROCKET INFORMATION

Payload weight: 189 1b

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 254 in.
Unfueled rocket weight: 498 1b

Unfueled rocket C.G.: 138.9 in. from nose tip

Gross weight at takeoff: 1176 lb

Calculated C,, at burnout: -0.228

Calculated M, at burnout: 532 ft 1b/°

Supplement
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ROCKET PERFORMANCE

« & =

Firing angle: 87 degrees elevation, 340 degrees true

Time to burnout: 32.8 sec

Velocity at burnout: 4300 ft/sec

Altitude at burnout: 72,000 {t

Time to booster burnout: 2.3 sec

Velocity at booster burnout: 980 ft/sec

Altitude at booster burnout: 790 ft

Altitude at zenith: 66 miles

Time to zenith; 166 sec

Impact coordinates: 33 mi. at 310 degrees true from launcher

AL i e e A

. ved vi_ I v

e

BALLISTIC DATA

LAV IERPEI )

Theodolites: Askania data to 32 sec

Radar: Beacon was disabled by an explosion in the nose at the time the experiment
was released. Consequently radar tracking was lost,

Beacon triangulation system: MIRAN data from 8 to 78 sec

Doppler: Velocimeter data from 1.1 to 21.5 sec

A, - - A

a0
£ 5 21 E

EXPERIMENTAL DATA

n<
o YR

For some unknown reason both vaporizers fired simultaneously and there was an
explosion in the nose. The altitude of sodium release will be obtained from a
3-camera triangulation network which obtained excellent photographs of the

cloud. The photographs are also expected to yleld excellent rosults of high

Ol altitude winds.

- The data are still under study, and it is hoped that further information will

i be obtained concerning the twilight and night emission of 5890A.

; COMMENTS
} Rocket performance: Normal
% REPORTS AND PAPERS

- "A Study of Sodium Vapor Ejected into the Upper Atmosphere,' J. F. Bedinger, E. R.
Manring and 8. N, Ghosh, J. Geophys. Res. (in press)
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(;;3711 UPPER AIR ROCKET SUMMARY AEROBEE
Y USAF-65
IDENTIFICATION 8 May 1966

Rocket type: AJ10-34

Place of firing: Holloman Air Development Center

Time of firing: 07564 MST

Agency: Air Force Cambridge Research Center, University of Colorado
Altitude; 89 miles

FLIGHT OBJECTIVES
To photograph the solar spectrum in the region 200A to 2500A and to obtain an image
of the sun in Lyman-alpha light

UPPER AIR INSTRUMENTS

RGN - TR R B ok S R IR JRRIPNLED - e e i}
1
!
!
¥

University of Colorado sunfollower with a University of Colorado spectrograph and a
moncchromatic camera mounted on the boom

-

g

.

i DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon

! Physical recovery: Tail separation, nose separation and lowering by parachute
‘.'(\ ':‘:.:;‘:.l

a BALLISTIC INSTRUMENTS

" Firing Range

s Theodolites;: Three Mitchell and nine Aslkania stations

" Cameras: Two ribbon frame cameras

Beacon triangulation system: MIRAN

0 Dopplers: Velocimeter

i Airborne

Beacon and radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff
- ROCKET INFORMATION

L

9 Payload weight: 227 lb

» Total rocket length (nose tip to base of tail section): 272 in,
Efi Unfueled rocket weight: 545 lb

Unfueled rocket C.G.: 137.5 in. from nose tip

Gross weight at takeoff: 1395 lb

Calculated C,, at burnout: -0.260

Calculated M, at burnout: 428 ft lb/°

F Total extension length: 25 in.

Supplemant
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ROCKET PERFORMANCE

L

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout: 41 sec
Velocity at burnout: 4960 ft/sec

Wt s
Zall

™ Altitude at burnout: 85,000 ft

& Time to booster burnout: 2.85 sec

) Velocity at booster burnout: 793 ft/sec
N Altitude at booster burnout: 1074 it

Altitude to zenith: 89 miles
Time to zenith: 193 sec

A A

-
0

BALLISTIC DATA

Theodolites and cameras: Photographic data from 0.96 to 47.96 sec
Beacon triangulation system: MIRAN data from 4 to 600 sec
Doppler: Velocimeter data from 1.80 to 28.95 sec

LA £
o a « 4
PRI S P i it Sy

R ER LD
s &

-

g

W

E‘ 3 DATA RECOVERY
g: Physical recovery: Spectrograph was undamaged, but the pointing control sustained
H moderate damage

o

EXPERIMENTAL DATA

IO I

The pointing control, spectrograph, and monochromatic camera all functioned well
throughout flight.

Good photographs of the sun's disk in Lyman-alpha radiation were obtalned
though oscillations in the elevation servo of the pointing control resulted in a
slight blurring. Considerable detail in the sun's disk was obtained.

The spectrograph yielded an excellent profile of the Lyman-alpha line. The
width at half height was about 1A and the width at the level of the background
was about 6A. No spectra were obtained at wavelengths shorter than 1000A.
This may have been due to the diminished reflection coefficient of the grating
in this region.

L

-

Y
N A

C_e vl

Ry

COMMENTS

Rocket performance; Normal

REPORTS AND PAPERS

"The Sun's Disk in Lyman-Alpha Radiation," R. Mercure, S. C. Miller, Jr.,, W. A,
Rense, and F. Stuart, Jour. Geophys. Res. 61:571-57" (1956) -
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o UPPER AIR ROCKET SUMMARY AERODEE
USAF-66
AEROBEE-Hi No.3
IDENTIFICATION 18 May 1956

Rocket type: AJ11-6

Place of firing: Holloman Air Develcopment Center
Time of firing: 0840 MST

Agency: Alr Force Cambridge Research Center
Altitude: 105 miles

FLIGHT OBJECTIVES

To test rocket vehicle performance

Aerodynamic wind vanes on nose. Skin temperature detectors. Motor monitoring

| ROCKET PERFORMANCE INSTRUMENTS
i
f gages.

fi DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon, 585-Mc beacon with nose tip probe antenna.
: 225-Mc 2-channel pulse-time modulation system.
. . Physlcal recovery: Tall separation, nose separation and lowering by parachute

‘i' ' BALLISTIC INSTRUMENTS

4 Firing Range
g Theodolites: Three Mitchell and seven Askania stations
Cameras: Two Clark ribbon frame cameras

" Radar: In use

Beacon triangulation system: MIRAN
‘ Doppler: Velocimeter

3 ROCKET INFORMATION

- Payload weight: 169 1t

" Total extension length: 27 in,

i Total rocket length (nose tip to base of tail section): 282 in.
. Unfueled rocket weight: 428 1b

' Unfueled rocket C.G.: 145,56 in. from nose tip

Gross weight at takeoff: 1329 lb

{3,: Calculated G, at burnout: -0.281

g Calculated M, at burnout: 275 ft 1b/°

1

X ROCKET PERFORMANCE

3

;‘ Firing angle: 87 degrees elevation, 340 degrees true
1 Time to burnout: 41.4 sec

U Velocity at burnout: 5600 ft/sec

Suppiement
Feoruary 1938

ORI
M e b g

)
ol

U FE e A PR ,-,",-.‘.“'.’
it et e Lo A Mm e e LM S AL Lo B R B et e S L B o i




Bl Wall Vo L Wil e dl 0 0 Dol Wl ol P L Mo T W T T AT y W -t Tyt e o -~ -
;‘m P i P e R T T e I A I A o I T i O A LR T R A R R L AT TR B N A L R et B s s

ROCKET PERFORMANCE (Continued)

|

|

|

{

I

' Altitude at burnout: 101,000 ft

‘ Time to booster burnout: 2.7 sec

l Velocity at booster burnout: 8286 ft/sec
| Altitude at booster buraout: 1181 ft

| Time to zenith: 225 sec

? Altitude at zenith: 106 miles

§ Impact coordinates: 42 mi. at 320 degrees true from launcher

BALLISTIC DATA

Theodolites and cameras: Photographic data from 0 to 56 sec
Radar: Radar data through zenith
Beacon triangulation system; MIRAN data from 2 to 580 sec

DATA RECOVERY

J

{

|

; Telemeter: Good

i Physical recovery: Thrust chamber not excessively burned. Tail good and f{ins
found in apparent good condition. No indication of mechanical failure.

EXPERIMENTAL DATA

The wind vanes on the nose survived the flight and appear tn be suitable for use in
subsequent flights for determining local Mach numbers. Skin temperatures and
motor performance were normal.

_—lm - e oA AR -

COMMENTS

Rocket modifications: Cylindrical tail cone, large fins

Rocket performance: The rocket engine operated at nominal thrust for approximately
full duration, The rocket started yawing at approximately 25 sec and by burnout
had an angle of 45 degrees to 90 degrees from the flight path. The roll rate was
less than one revolution per sec. At the same time that yaw was first detected
there was a distinct change in the flame - it increased in density by approximately
three times.
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UPPER AIR ROCKET SUMMARY ' AEROBEE
USAF-67

IDENTIFICATION 13 June 1958
Rocket type: AJ10-34
Place of firing: Holloman Air Development Center
Time of firing: 1351 MST

Agency: Air Force Cambridge Research Center, University of Utah
Altitude; 85.6 miles

FLIGHT OBJECTIVES

Vertical incidence experiment, non-densities and space variations of same in E layer

UPPER AIR INSTRUMENTS

4.5 Mc receiver

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC multipurpose beacon
Physinal recovery: Tail separation, nose separation and lowering by parachute

(- BALLISTIC INSTRUMENTS

Firing Range
Theodolites; Three Mitchell and seven Askania stations
Cameras: Two Clark ribbon frame cameras '
Radars: In use
Beacon triangulation system: MIRAN

Airborne
Beacon and radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff

ROCKET INFORMATION

Payload weight: 195 1b

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 274 in.
Unfueled rocket weight: 513 1b

Unfueled rocket C.G.: 146.3 in. from nose tip

Gross weight at takeoff: 1369 lb

Calculated C_, at burnout: -0.227

Calculated M, at burnout: 200 ft 1b/°

ROCKET PERFORMANCE

Firing angle: 87 degrees elevation, 340 degrees true
Time to burnout: 39.5 sec

(\") Supplement

February 1958

.
]
.
|
]
)
t
;
:
3
1
4
D
~ -

I R A WP TN 1 I P I A SV N A Sy YL A -V SV HUY XN SPEL. Y SO WLV ..LE.A'\JF“' il




SRR AT S NI R TR R Waf
LTS . ) L e e -

ROCKET PERFORMANCE (Continued)

Velocity at burnout: 4730 ft/sec

Altitude at burnout: 96,000 ft

= Time to booster burnout: 2.32 sec
Altitude at booster burnout: 1000 ft

Time to zenith; 190 sec

Altitude at zenith: 85.6 miles

BALLISTIC DATA
- Theodolites and cameras; Photographic data from 1 to 45 sec
2y Radar: To 250,000 ft

Beacon triangulation system: MIRAN data from 14 to 137 sec

DATA RECOVERY

H Telemeter: Good
- Physical recovery: Parachute recovered extensions only; nose separated at
deployment

EXPERIMENTAL DATA

Data reduction underway

COMMENTS

Rocket modifications: Three antennas from nose to outer edge of fins
Rocket performance: Zenith ten percent lower than predicted
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S UPPER AIR ROCKET SUMMARY AEROBEE

v USAF-68

- IDENTIFICATION 18 June 1956

; Rocket type: AJ10-34

Place of firi~ -+ Holloman Air Development Center

. Time of firi:.., 1342 MST

Agency: Air Force Cambridge Research Center, University of Utah
Altitude: 85 miles
FLIGHT OBJECTIVES

lonosphere (See USAF-67)

E UPPER AIR INSTRUMENTS

Six-Mc transmitters

DATA RECOVERY INSTRUMENTS
See USAF-67

BALLISTIC INSTRUMENIS

| Firing Range

s Theodolites: Three Mitchell and seven Askania stations
& Cameras: Seven Ciark ribbon frame cameras

- Beacon triangulation system: MIRAN

Airborne
bee USAF-87

ROCKET INFORMATION

Payload weight: 194 lb

Total extension length: 27 in.

Total rocket iength (nose tip to base of tail section): 274 in.
Unfueled rocket weight: 512 lb

Unfueled rocket C.G.: 144 in. from nose tip .
Gross weight at takeoff: 1376 1b . :
Cajeulated C_, at burnout: -0,235 SEURE R
Calculated M, at burnout: 500 it 1b/° Y

ROCKET PERFORMANCE

siring angle: 87 degrees elevation, 340 degrees true
Time to burnout: 39.6 sec

Velocity at burnout: 4760 ft/sec

Altitude at burnout: 38,000 ft
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by ROCKET PERFORMANCE (Continued)
g Time to booster burnout: 2.5 sec
R Velocity at booster burrout: 816 ft/sec
Altitude at booster burnout: 1080 ft
o Time to zenith: 190 sec
wl Altitude at zenith: 85 miles
i Impact coordinates: 27.4 mi. at 323 degrees true from launcher
b
&

.
»

R %

BALLISTIC DATA

Theosolites and cameras: Photographic data from 1 to 52 sec
Bexcon triangulation system: MIRAN data from 2 to 299 sec

OATA RECOVERY

/

- Telemeter: Fair
. Physical recovery: Good
C: EXPERIMENTAL DATA

Reduction in progress
. COMMENTS
E"j: Rocket modifications: Three antennas from nose cone to fins
. Rocket perfurmance: Ten pevcent below predicted zenith
-
5
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e USAE-69

,1 .
3 i UPPER AIR ROCKET SUMMARY AEROBEE
A
i‘ IDENTIFICATION 21 June 1956
Rocket type: AJ10-34
X Place of firiag: Holloman Air Development Center
- Time of firing: 1148 MST
. Agency: Air Force Cambridge Research Center, University of Utah
- Altitude: 91 miles

FLIGHT OBJECTIVES
Tonosphere (See USAF-67 and -68)

= UFPER AIR INSTRUMENTS
See USAF-67

. DATA RECOVERY INSTRUMENTS
See USA¥-6Y

BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Four Mitchell and seven Askania stations
Cameras: Two Clark ribbon frame cameras
Beacon triangulation system: MIRAN

Airborne
See USAF-67

ROCKET INFORMATION

Payload weight: 201 1lb

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 274 in.
Unfueled rocket weight: 518 1lb

Unfueled rocket C.G.: 144 in. froin nose tip

Gross weight at takeoff: 1374 1b

Calculated C,; at burnout: -0.242

Calculated M, at burnout: 216 ft 1n/°

ROCKET PERFORMANCE

¥iring angle: 87 degrees elevation, 340 degrees true
Time to burnout: 41.7 sec
Velocity at burnout: 4910 ft/sec
Altitude at burncut: 92,500 ft
L
Supplement
Febraary 1958
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ROCKET PERFORMANCE (Continued)

X Time to bocster burnout: 2.81 sec
-l' Altitude at booster burnout: 1000 ft

-
3

TTLT Relldctery)

Rt S

. . .

" R .
v .

Time to zenith: 200 sec

-

Altitude at zenith: 91 miles

)

Altitude at tall blowoff: 320,000 ft : 5
K Impact coordinates: 41.5 mi. at 337 degrees true from launcher k
! BALLIiSTIC DATA

Theodolites and cameras: Photographic data from 1 to 38 sec

Radar: To 250,000 ft

Beacon triangulation system: MIRAN data from 11 to 279 sec
= DATA RECOVERY
. L
Telemeter: Fair
. Physical recovery: Nose in excellent condition
. EXPERIMENTAL DATA
R
:. Reduction in progress

COMMENTS
i Rocket modifications: Three antennas from nose cone to fins
- Rocket performance: Normal
: .
3
X
R
3 ’
[;E.
9
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R UPPER AIR ROCKET SUMMARY AEROBEE
e USAF-70
IDENTIFICATION 26 June 1956

Rocket type: AJ10-34

Place of firing: Holloman Air Development Center

Time of firing: 1126 MST

Agency: Air Force Research Development Center, University of Utah
Altitude: 69 miles

FLIGHT OBJECTIVES
Ionosphere (See USAF-67, :68, and -69)

UPPER AIR INSTRUMENTS
See USAF-67

DATA RECOVERY INSTRUMENTS
See USAF-617

BALLISTIC INSTRUMLNTS

Firing Range
Theodolites: Four Mitchell and seven Askania stations
Cameras: Seven Clark ribbon frame cameras
Beacon triangulation system: MIRAN

:\irbor_'ne
¢ See USAF-67

ROCKET INFORMATION

Payload weight: 210 1b

Total extension length: 27 in,

Total rocket length (nose tip to base of tail section): 274 in.
Unfueled rocket weight: 526 1b

Unfueled rocket C.G.: 143.8 in. from nose tip

Gross weight at takeoff: 1382 1b

Calculated C,, at burnout: -0.,279

Calculated M, at burnout: 385 ft 1b/°

ROCKET PERFORMANCE

Firing angle: 87 degrees elevation, 340 degrees true

Supplement
February 1958

Time to burnout: 40.1 rec A
Velocity a* burnout: 4310 ft/sec Sy
Altitude at burnow.: 83,000 ft SR
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j ROCKET PERFORMANCE (Continued)
K ‘Time to booster burnout: 2.25 sec-
. Velocity at booster burnout: 779 ft/sec
. ) Altitude at booster burnout: 915 ft
z Time to zenith: 172 sec
u Altitude at zenith: 69 miles e
5 Impact coordinates: 25 mi. at 335 degrees true from launcher ‘.
3 2
W i
BALLISTIC DATA LL )
! Theodolites and canieras: Photographic data from 0 to 46 sec L.
g Beacon triangulation system: MIRAN
) DATA RECOVERY -
! Telemeter: Fair
o Physical recavery: Failure of nose and tail to separate, probably due to external
o antennas
X EXPERIMENTAL DATA
i Reduction underway
4 COMMENTS
= Rocket modifications: Three antennas from nose cone to fins
i‘ Rocket performance: Zenith was 15% lower than predicted
¥
i
9
i
"
3
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-71

IDENTIFICATION . 30 July 1956

Rocket type: AJ10-34

Place of firing: Holloman Air Develcpment Center
Time of firing: 1756 MST

Agency: Air Force Cambridge Research Center
Altitude: 80 miles

FLIGHT OBJECTIVES

Day airglow

UPPER AIR INSTRUMENTS

Spectrophotometer

DATA RECOVERY INSTRUMENTS

Telemeter: 225-Mc FM-FM telemeter
Physical recovery: Tail separation, nose separation and lowering by parachute

N BALLISTIC INSTRUMENTS

Firing Range
Theodolites: Three Mitchell and seven Askania stations
Cameras; Two Clark ribbon fraices
X Radar: In use
X Beacon triangulation system; MIRAN

Airborne
Bezcon and radio cutoff: AFCRC muitipurpose beacon, oxidizer cutoff

ROCKET INFORMATION

Payload weight: 256 lb

Total extension length: 27 in.

Total rocket length (nose tip to base of tail section): 274 in.
Unfueled rocket weight: 573 1b

Unfueled rocket C.G.: 138.7 in. from nose tip

Grose weight at takeoff: 1423 1b

Calculated C,, ut burnout: -0.26

ROCKET PERFORMANCE

Firing angle: 87 degrees elovation, 340 degrees true

Time to zenith: 185 sec

Altitude at zenith: 80 miles

Impact coordinates: 25 mi. at 335 degrees true from launchew

Supplemuns AT o
Februnry 1958 R |
|




o T - T, L e e et I ol i et YA~ v N e
TR TR N e T R ITUA AR AR AT AN SO B A AR A g M S TR A RC A RS b B R AL RSV RA PR

A e T w M AONL K A A S ; "
r.r
by
a BALLISTIC DATA Ty
~‘e’ oo '
Beacon triangulation system: MIRAN data from 10 to 364 sec
b
i DATA RECOVERY
b Telemeter: Good, tape recording ,
b Physical recovery: Tail separation did not occur; parachute tore from nose at deploy-
X ment. Al parts found.
- EXPERIMENTAL DATA
- Datu reduction underway
Wl
COMMENTS
W Rocket performance: Cutoff at 44 sec
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UPPER AIR ROCKET SUMMARY AEROBEE
USAF-72

IDENTIFICATION : 3 August 1956

Rocket type: AJ10-25

Place of firing: Holloman Air Development Center
Time of firing: 0556 MST

Agency: Air Force Cambridge Research Center
Altitude; 1.5 miles

FLIGHT OBJECTIVES

Study of solar spectrum and atmospheric ¢ omposition

UPPER AIR INSTRUMENTS

Biaxial pointing control to aim grating spectrograph toward sun, permitting phoio-
graphic recording of 1000A to 3000A radiation at 50 to 95 km

DATA RECOVERY INSTRUMENTS

Telemeter: AFCRC muitipurpose beacon
Physical recovery: Tail separation, nose separation and lowering by parachute

BALLISTIC INSTRUMENTS

Firing Raige
Theodolites: Seven Askania stations
Cameras: Two fixed caiueras
Beacon triangulation system: MIRAN

Alrborne
Beacon and radio cutoff: AFCRC multipurpose beacon, oxidizer cutoff

ROCKET INFORMATION

Payload weight: 228 1b

Totai extension length: 27 in.

Total rocket length (nose tip to base of tail section): 254 in.
Unfueled rocket weight: 535 1b

Unfueled rocket C.G.: 130.5 in. from nose iip

Groas weight al takeoff: 1198 Ib

Calculated C,, at bhurnout: -0.28

ROCKET PERFORMANCE

Firing angle: C7 degrees elevation, 340 degrees true
Time to zenith: 20 sec

Altitude at zenith: 1.5 miles

Fiight duration: 160 sec

Supplement
Pebruary 1958
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3 - -BALLISTIC DATA
)

, Theodolites: Askania to 45 sec

COMMENTS

Rocket performance: Fail safe cutoff at 4.6 sec apparently from tube filament
N failure
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UPPER AIR ROCKET SUMMARY AEROBREE
5C1

( ) IDENTIFICATION 9 Docember 1948

Agency: Signal Corps Engineering Laboratory (University of Michigan).
Time: 1538 MST.
Altitude: 56.9 miles.

T R S S a e o ko e e— 1o e

UPPER AIR INSTRUMENTS

Composition: Three evacuated air-sampling botties with timer and pyrotechnic opening and
closing devices.

DATA RECOVERY INSTRUMENTS

Telemeter: Pulse widening feature of radar beaccn used as single channel system.
Physical recovery: Tail section separation with prima cord detonated by beacon or timer
command. '

BALLISTIC INSTRUMENTS

=aT T E—

DR

P X I

Firing range
Theodolites: Two Askania stations,

Cameras: Two Bowen-Knapp stations.
Telescopes: 7Two stations. .
Radar: Two modified SCR-584 S-band stations.

o Airborne

i Beacon: AN/APN-55 S8-band transponder.

N Radio cutoff: AN/DRW-3 FM control receiver for fail safe fuel cutoff.
N ROCKET PERFORMANCE

) ; Firing angle:

Time of booster separation:
'a Altitude at booster separation:
Velocity at hooster ceparation:

Timz to burnout: 47 sec.
Altitude at burnout: 16.2 miles.
Velocity at burnout; 3634 ft. per sec.
Time tc zenith: 163 sec.
Altitude at zenith: 56.9 miles.
Time to blowoff:
ﬁ Altitude at blowodf:

] Flight duration:
Impact coordinates:

Payloud weight: 188 ibs.
Unfueled rocket weight: 469 lbs.
Unfueled rocket C.G.: 115 in,
Gross weight at takeoff: 1116 !hs.

- rat
ST,

N

BALLISTIC DATA

o ' SToles

PR

Thecdolites: Askaniu trajectory data O to 47.0 sec.
Cameras: Trajectory 0to 3 sec.

Telescopes: Tracked reocket to shorily after burnout.
Radar: Trajectory data 0 to 94 sec.

. e oA
AT

DATA RECOVERY

Telemeter: Yartial record ottained.

e

Physical recovery: Sampling bottles found four mouths after firing in fair condition. e ‘j
EXPERIMENTAL DATA RS
Composition: No data obtained: two bottles leaked at pressures gages, and the third failed to S ‘1
operate. ! oo
.

v v w o - w - v [ )

- e . B e S i

40 y

AR Ct [ oo L N - RN o L .
PN R S O Y T L AP S S T NS WP AT NI SR I o
k.l ki el




,.;.\.».h.' [21 s W S I W N R D B BN SV Wi Vi I Ve YOS SV B, Vs VIO W™ 0 VRO WIS, PO, ST W O YU S i P G O VP U U USSP U U

B RT SRR 4 FAFEIE S Y

a

COMMENTS

Rocket: Hose cone modified by installation of three sets of air intake and exhaust scoops lying
close to skin.

REPORTS AND PAPERS

“Atmospheric Phenomena at High Altitudes,” by L. M. Jones and H. W. Neill, Final Progress
Repart, Contract W-36-039 sc-32307. Engineering Research Institute, University of

Michigan.

< Preliminary Report, Radar Data, SCEL-WSPG, 9 December 1948, Numerical and Graphical

N Data on Aerobee Round No, SC-1.

‘ Roll Data, Numerical and Graphical, propared by Ballistic Data Section, BRL, WSPG.

RN - AP

Preliminary Report, Bowen-Knapp Camera Observations of Aerobee SC-1, Numerical and
- Graphical Data, prepared by BRL-APG.
) Preliminary Report, Askania Camera Observations of Aerobee SC-1, Numerical and Graphical
Data, prepared by BRL-APG.
“Panel Report No. 19,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
i 5 January 1949,
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N UPPER AIR ROCKET SUMMARY AEROBEE

:'.: $C-2

i IDENTIFICATION

v 2 June 1949

Agency: 8ignal Corps Engineering Laboratory (University of Michigan).
Time: 0810 MST.
Altitude: 48.7 miles.

UPPER AIR INSTRUMENTS

Composition: Three evacuated air-sarapling bottles with timer and pyrotechnic opening and
closing devices.

DATA RECOVERY INSTRUMENTS

Telemeter: Pulse widening feature of radar beacon used as a single channel system,
Physical recovery: Talil section separation with prima cord detonated by beacon or timer
command.

BALLISTIC INSTRUMENTS

Piring range
Theodolites: Two Mitchell and three Askania stations.
Cameras: Two Bowen-Knapp stations.
Telescopes: Four stations.
Radar: One modified SCR-584 S-band station.
Sound ranging: Six pickup microphones.

Airborne
Baacon: AN/APN-55 S-band radar beacon.
Radio cutoff: AN/DRW-38 FM cortrol recelver for fail safe fuel cutoff.

ROCKET PERFORMANCE

Piring angle:

Time of booster separation:
Altitude st booster separation:
Velocity at booster separation:
Time at burnout: 42.35 sec.
Altitude at burnout: 19 miles.
Velocity at burnout: 3518 #. per sec.
Time to zenith: 147 sec.
Altitude at zenith: 486.7 miles.
Time to blowof{:

Altitude at blowoff:

Flight duration;

Impact coordinates:

Payload weight: 208.5 lba,

Unfueled rocket weight: 490 Ibs.

Unfueled rocket C.G.: 114.5 inches. N R
Gross weight at takeoff: 1187 lbs. ot . ’

[

BALLISTIC DATA S

Theodolites: Askania trajectory data 0 to 50.1 sec., Mitchell trajectory data 12 to 44 sac, N

Cameras: Trajectory data O to 3.5 sec. e .;:.;_’51'{
Telescopes: Attitude dita 0 to 44 sec., roll data 3.7 to 18 sec. oy
Radar: Trajectory data U to 87 sec.

DATA RECOVERY

Telemeter: No data received from beacon pulse widening system,
Physical recovery: Two sampling bottles recovered in good condition, third bottle damaged at .
impact. L
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EXPERIMENTAL DATA

Composition: Samples obtained in intervals 29.9 miles to 32.3 miles, and 32.2 miles to 34.3
miles. Charcoal adsorption analyses for the ratios He/No+A and a/Ng showed no inerease
over ground level values.

SEEWL AL TR O

COMMENTS

Rocket performance: Tail cone blowoff occurred prematurely at 76 sec.

Rocket modifications: Three sets of air intake scoops and exhausts installed on nose cone.
Nose ccne modiiied intc two sections to improve access to instrumentation, and seals im-
proved to prevent air leakage from contaminating samples.

LI R L LA

L A P i T

REPORTS AND PAPERS

-

“Atmospheric Phenomena at High Altitudes,” by L. M. Jones and H. M. Neill, Final Progress
Report, Contract W-36-039 8c32307, Engineering Rescarch Institute, University of Michigan.

Preliminary Radar Data, prepared by SCEL Beacon Radar Unit and BRL, WSPG, Numerical
and Graphical Data for Aercbee 8C-2.

BRL Technical Note No. 34, APG; Numerical and Grephical Trajectory Data from Askania
Observations of Aerobee SC-2,

BRL Technical Note No. 44, APG; Numerical and Graphical Trajectory Data from Bowen-Kn1pp
Observations of Aerobee SC-2,

BRL Technical Note No. 115, APG; Numerical and Graphical Attitude Data from Teilescopes I,
II, I, IV Observing Aerobee SC-2.

BRL Technical Note No, 121, APG; Numerical znd Graphical Trajectory Data fromn Mitchell and
Askania Cbservations of Aerobee SC-2.

“panel Report Ne. 19,” Minutes of Meeting of the Upper Atmosphere Rockel Research Panel on
5 January 1949.

“Panel Report No. 21,* Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
§ August 1849,
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UPPER AIR ROCKET SUMMARY
SC-3

IDENTIFICATION
8 December 1949

Agency: Signal Corps Engineering Laboratory (University of Michigan).
Time: 1132 MST.
Altitude: 40.3 miles.

UPPER AIR INSTRUMENTS

Composition: Three evacuaied air-sampling bottles with timer and pycotechnic opening and
closing devices.

DATA RECOVERY INSTRUMENTS

Telemeter: Pulse widening feature of the radar beacon used as a single channel system,
Physical recovery: Separation of tail section with prima cord; separation of the nose cone
section with prima cord and blasting caps. Nose con® lowered by parachute.

BALLISTIC INSTRUMENTS

Firing range
* Theodolites: Three Mitchell and seven Askunia stations,
Cameras: Three Bowen-Knapp stations.
Telescopes: Four stations.
Radar: Two modified SCR-584 S-bend stations.
Impact location: Impact Point Computer.

Alrborne
Beacon: AN/APN-55 S-band transponder.
Radio cutoff: AN/DRW-3 FM radio control receiver for fail safe fuel cutoff.

ROCKET PERFORMANCE
Firing angle: 3.9 degrees North, 2 degrees East.
Time of booster separation;
Altitude at booster separation:
Velocity at booster separation:
Time to burnout; 44.4 sec.
Altitude at burnout: 14.3 miles.
Velocity at burnout: 2954 ft. per sec.
Time to zenith: 137 sec.
Altitude at zenith: 40.3 miles.
Time to blowoff: 147.8 sec.
Altitude at blowoif: 40 miles.
Flight duration:
Impact coordinates: 17.1 miles North and 8.3 miles West.
Payload weight: 207 lbs.
Unfueled rocket weight: 493 lbs.
Unfueled rocket C.G.: 127.5 in.
Gross weight at takeoff: 1141 lbs.

BALLISTIC DATA

Theodolites: Trajectory data from 0.75 to 61.4 sec., roll data from 3.0 to 43.9 sec.
Cameras: Trajectory data from 0.2 to 3.8 sec.

Telescopes: Attitude and yaw data 0 to 142 sec.

Radar: Trajectory data from 0 to 147.5 sec.

DATA RECOVERY

Telemeter: Good record obtained of pulse widening,
Physical recovery: Sample bottles recovered by parachute in excellent condition.

EXPERIMENTAL DATA

Composition: Qne sample obtained in altitude interval 31.3 miles to 33.2 miles. Charcoal ad-
sorption analysis for the ratios He/N2-A and A/N2 showed no increase over ground level
values. Negligible contamination from nose cone gas was obtained.
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D COMMENTS

s Rocket performai ce: Zenith altitude was 18.6 miles below predicted altitude for payload car-

B ried, although burning time was apparently normal. Some of this loss may be ascribed to

i increased drag caused by the air intake and exhaust scoops on the nose cone.
' Experiments: Nose cone sealing was improved and filled with radioactive CO4 at an altitude of
18.9 miles to check for contamination of air samples by leakage of gas from the nose cone.

REPORTS AND PAPERS

“Atmospheri¢c Phenomena at High Altitudes”, by L. M. Jones and H. W. Neill, Final Progress
Report, Contract W-38-0398-8c-32307, Engineering Research Institute, University of
Michigan. .

BRL Technical Note 100, Numerical and Graphical Trajectory Data from Bowen-Knapp Ob-
servations of Aerobee SC-3.

Roll Data, Numerical and Graphical, prepared by BRL, WSPG,

Preliminary Radar Data, Numerical and Graphical, prepared by SCEL Ballistic Rader Unit,
WSPG.

BRL Technical Note 154, APG; Numerical and Graphical Trajectory Data from Mitchell Ob-
‘gervations of Aerobee SC-3.

BRL Technical Note 163, APG; Numerical and Graphical Trajectory Data from Askania Ob-
servations of SC-3.

First Report of Test of Aercbee SC-3 and SC-7, L. M. Blanchett, Aercbee Project Officer,

“Ppanel Report No. 2§,” Minutes of Meeting of the Upper Atmospherc Rocket Research Panel
on 14 February 1850.

Weather Data, prepared by Air Weather Detachment, WSPG.
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UPPER AIR ROCKET SUMMARY AEROBZE
3C4
IDENTIFICATION
21 ' 'y 1049
Agency: Signal Corps Engineering Laboratory (University of Michigan).
Time: 0901 MST.
Altitude: 47.3 miles.

UPPER AIR INSTRUMENTS

Solar radiation: Two X-ray photographic film detectora with metal foil filters.
Composition: Three evacuated air sampling bottles with timer ard pyrotechnic opening and
closing devices.

DATA RECOVERY INSTRUMENTS

Telemeteor: Pulse widening feature of radar beacon used as one channel system.
Physical recovery: Separation of tail section with prima cord, and separation of the nose
section with prima cord and lowering by parachute.

BALLISTIC INSTRUMENTS

Firing range
Theodolites: Two Mitchell and two Askania stations.
Cameras; Three Bowen-Knapp stations.
Telescopes: Four stations.
Radar: Two modified 8-band stations,
Impact location: Impact Point Predictor.

Adrborne
Beacon: AN/APN-55 (XE-3) 8-band traaspoader. .
Radio cutoff: AN/DRW-3 ¥M control receiver for fail safe fuel cutoff.

ROCKET PERFORMANCE

Firing angle: 4.0 degrees North and 2.4 degiees East.
Time to booster separation:

Altitude at booster separation:

Velocity at booster separation:

Time to burnout: 46.0 sec.

Altitude at burnout: 15.9 miles.

g Velocity at burnout; 3230 ft. per sec.

K Time to genith: 145 sec.

Altitude at zénith: 47.3 miles.

Time to bloweff: 172 sec.

Altitude &t blowoff: 45.2 miles.

Flight duration;

Impact coordinates: 35 miles North and 7.6 miles East.
Paylozd welght: 247 lbs.

Unfueled rocket weight: 538 1bs.

Unfueled rocket C.G.: 121.2 inches.

PR

BALLISTIC DATA

Theodolites: Trajectery data 0 to 50 sec.
Cameras: Trajectory data 0 to 4 sec.
Telescopes: Attitude data 18 to 42 sec.
Radar: No data, beacon failed.

DATA RECOVERY
Telemeter: No data due to beacon failure.

Physical recovery: Nose cone separation and parachute ejection did not occur, two samples
bottles recovered in good condition, third damaged; X-ray detectors recovered.
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) EXPERIMENTAL DATA
"'1’- "T’\;
1t Cpmpolltlon' Air samples obtained in altitude interval 31.9 miles to 38.5 miles. Charcoal Lo
i adsorption analyses for the ratios He/Ng-A and A/Ng showed 1o increase over ground S
o levels.
B Solar radiation: No data.
e COMMENTS
Rocket performance: Zenith altitude 1.2 miles less than predicted.
o Rocket modifications: Air intake and exhaust scoops on nose cone; parachute cordained in nose
cone extension.
i REPORTS AND PAPERS
Vi “Atmospheric Phenomena at HighAltitudes,” by L. M. Jones and H. W. Neill, Final Progress
ol Report, Contract No. W-38-039-8c-32307, Engineering Research Institute, 31 Octuber 1950.
“y Firat Report.on Test of Aercbes SC-4, L. M, Blanchett, Aerobee Project Officer.
i BRL Technical Note 48, APG; Numerical and Graphical Trajsctory Data from Askania Ohserva-
tions of Aercbee SC-4.
F} BRL Technical Note 66, APG; Numerical and Graphical Trajectory Data from Mit-hell Observa-
6 tions of Aerobee SC-4.
e BRL Technical Note 79, APG; Numerical and Graphical Trajectory Data from Bowon-xnnpp
o Observations of Aerobes SC-4.
L BRL Technical Note 118, APG; Numerical and Graphical Attitude Data from Telescope Observa-
tions of Aervbee SC-4.
“Panel Report No. 21, Minuteés of Meeting of the Upper Atmosphere Rocket Research Punel on
3 August 1049,
ot e ! ;'ve-q

|

1-‘J

. Tl
[ 2y
: « .. A
3 .t - R
- . N
' 3
: L Ty
» ‘

- »‘.. -"..'.L'-.'-'x T 4-'A " .'~V" "\4 -‘- - - - -'. - “.‘-- ) P ) - .'- .‘t. .‘.- -Vh.' .. : .-
A o Wbl o, ) Lo S oo 161 i B i el e Wi i A o i i it




BN1 BRI

Le

TRF T T e e
K L

PSRN, |

1

T - gy e R T T e ;
. Y v e - e NI a2t S ~a e Rt i e e e
PRI e e e I e N P i L

UPPER AIR ROCKET SUMMARY AEROAEE
SC5

IDENTIFICATION
20 September 1049

Agency: Signal Corps Engineering Laboratory (University of Michigan).
Time: 1003 MST.
Altitude; 36.4 miles.

UPPER AIR INSTRUMENTS

Composition: Three evacuated air sampling bottles with timer and pyrotechnic opening and
closing devices.
Solar radistion: Two X-ray phetographic detectors with metal foil filters. (NRL)

DATA RECOVERY INSTRUMENTS

7
Telemeter: Puise widening feature of radar beaccn used as singie chainel gystem.
Physical recovery: Separation of tail section with prima cord; separaticn of ncse section with
prima cord and lowering by parachute.

BALLISTIC INSTRUMENTS

Firing range
Theodolites: Two Mitchell and eight Askania stationas.

Cameras: Two Bowen-Krapp atationa,
Telescopes: Two stations.

Radar: Two modified SCR-564 S-band stations.
Impact location: Impact Point Computer.

Afrborne
Beacon: AN/APN-55 S-band tvansponder.
Radio cutoff; AN/DRW-3 Fi control receiver for fail safe fuel cutoff,

ROCKET PERFORMANCE

Firing angle: 2.8 degrees North ana 0.1 degrees East.

Time to bociter separation:

Altitude at booster separation:

Velocity 7.t booster separation:

Time to vurnout: 40.2 sec,

Altitude at burvout: 12.9 miles.

Velocity at burnout: 2810 ft. per sec.

Time to zenith: 130 sec.

Altitude at zenith: 36.4 miles.

Time to biowoff: 148.5 sec.

Altitude at blowoff: 24.7 miles.

Flight duration:

Impact coordinates: Main body-14.5 miles North and 9.3 miles West; paraciwie ;3.8 miles
North and 0.46 miles West.

Payload weight: 242 lbs.

Unfueled rocket weight: 532 lbs.

Unfueled rocket C.G.: 122.7 inches.

Gross weight at takeoff: 1180.5 lbs.

BALLISTIC DATA

Theodolites: Trajectory data 4.2 to 88.5 sec., attitude data 0 to 86.5 sec,
Cameras: Trajectory data 0.46 to 4 sec.

Telescopes: Attitude data O to 109 sec.

Radar: Trajectory data 5 to 123 sec.

DATA RECOVERY
Telemeter: Satisfactory results.

Physical recovery: X-ray detectors recovered, three air sample bottles recovered in excellent
condition, one bottle had an imperfect seal.
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EXPRRIMENTAL DATA

Composition: A} samples obtained in intervals 26 to 27.8 miles and 27.8 to 29.6 miles. Char-
. cosl adsorption analysis for the ratics He/Ng-A and A/Ng showed no increase over ground
lovel values.
Solar radiation: No data.

COMMENTS

Rocket performance: Burning ended 4.8 dec. early; zenith altitude 13.8 miles lower than
predicted.

Rocket modifications: Nose cone extensionused and three sets of air scoops and exhausts in-
stalled cn nose cone.

REPCRTS AND PAPERS

“ Atmoapheric Phenomena at High Altitudes® by L. M. Jones and E. W. Neill, Final Progress
Report, Contract No, W-38-039-8c-32307, Engineering Research Institute, University of
Michigan.

Preliminary Radar Data, Numerical and Graphical, prepared by SCEL Ballistic Radar Unit and
BRL-WSPG for Aercbee 8C-5.

First Report oa Test of Aerobee SC-5, L. M. Blanchett, Aerobee Project Officer.

BRL Tecknical Note 81, APG; Numarical and Graphical Trajectory Data from Askania Cbserva-
tions of Aerobee SC-5.

BRL Technical Note No. 82, APG; Numericsl and Graphical Trajectory Data from Bowan-Knapp
Observationa of Aerobee SC-§.

Roll Data from Aerobee SC-~5, prepared by BRL-WSPG,

Ballistic Wind Data jor Aerobee SC-J, prepared by 10th Weather Squadron, 2103rd Alr Weather
Group, WSPG.

«Panel Repori No. 22,” Minutes of Meeting of the Upper Atmosphere Rockai Research Panel on
26 October 1949,




. ( . UPFER AIR ROCKET SUMMARY AEROBEE
S AT sc6
N Ll IDERTIFICATION
BT 3 March 1950
- Agency: Signal Corps Engineering Laboratories.
ﬂ Time: 1736 MST. :

Altitude: 45 miles.

UPPER AIR INSTRUMENTS

Pressure-Temperature; Nine grenades with four 1b. charges. Four paotocells to detect ex-
ploaion. Grenades to be ejected and exploded at four sec. intervals. Temperature deter-
mination by determining velocity of sound.

DATA RECOVERY INSTRUMENTS

Phys;cgl recovery: Separation of tail section with prima cord.
BALLISTIC INSTRUMENY'S

Firing range
Theodolites: Three Mitchell and seven Askania stations.
N Cameras: Three Bowen-Krapp stations.
. Telescopes: Three stations.
. Radar: Two modified SCR-584 S-band stations.
Impact location: Impact Point Computer.

ry
[
b Telemeter: Four channel Melpar FM-FM system.
| \
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'ﬁ Airborne
Beacon: AN/APN-E5(XE-3) 8-band transponder.
Radio cutoff: AN/DRW-3 FM control receivex for fail safe fuel cutoff.

ISR ROCKET PERFORMANCE

Firing angle: 2.7 degrees North and 0.2 degrees East.
Time to booster separation:
Altitude at booster separation:
Velocity at booster separation:
Time to burnout: 45.2 sec.
Veiocity at burnout: 3100 ft. per sec.
Altitude at burnout: 14.7 miles.
Time to zenith: 145 sec.
Altitude at zenith: 45 miles.
Time to blowoff{: 167.8 sec.
5 Altitude at blowoff: 43.4 miles.
5 Flight duration; 500 sec.
- Impo st coordinates: 29.6 miles North and 5.4 miles East.
. Payload weight: 232 ibs.
Unfueled rocket weight: 523 lbs.
L Unfueled rocket C.G.: 122.8 inches.
Gross weight at takeoff: 1171 lbs.

BALLISTIC DATA

< Theodolitea: Trajectory data 0 to 164.9 sec.
\ Cameras: Records from three camaras,
Telescopes: Attitude data 0 to 111 sec.
Radar: Trajectory data O to 81 sec.

DATA RECOVERY

Telemeter: Good record 0 to 167.8 sec.
Physical recovery: Rocket recovered in damaged condition, five grenades not ejected were
exploded.
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EXPERIMENTAL DATA
Pressure-Temperature: No data obtained.

P
s’ L

SR 2l

COMMENTS
e Rocket performance: Roll rate about 21 rpm from 1.5 sec. to 20 sec., increasing to 48 rpm at
o 45 sec., decreasing to 38 rpm at 95 sec.
e Experiments: Inaccuracies of radar and Askania positions too great to permit worthwhile tem-
) perature determinations.
N REPORTS AND PAPERS

“Ppreliminary Report, Radar Data, Aerobee Missile Round No. SC-6,* SCEL Field Station No. 1.
“First Report on Signal Corps Aerobee, Round No. SC-6, and Seventh Report under Parent

<.

-

o Project Signal Corps,” Ordnance Department, WSPG, 3 May 1950,

o Letter of Installation for Aercbee SC-6, DA Project No. 3-38-07-051, 8igC Project 746A-1, 12
E_"-‘ Jan. 1950, SCEL, Ft. Monmouth, N. J.

Fod “Pznel Report No. 24, Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on

20 April 1950,

Pl
Y

ey
RGN
alax

s

PRt

x P
S N LR

ale




A A A A S R S

" - N
T e T e ek it o bt e -t

sC-7
IDENTIFICATION

Agency: Signzl Corps Engineering Laboratories (University of Michigan).
Time: 1716 MST.
Altitude: 37.3 miles.

LTl e R A

UPPER AIR INSTRUMENTS

AT I

Composition: Three evacuated air sample bottles with timer and pyrotechnic opening and
closing devices. cl o contaminator technique employed.

LSS

DATA RECOVERY INSTRUMENTS
’ Telemeter: Pulse widening feature of radar beacon used as a one channel system.
- Physical recovery: Separation of tail section with prima cord; separation of nose section with
' pyrotechnic pistons, nose cone lowered by parachute.

BALLISTIC INSTRUMENTS

Firing range
Theodolites: Three Mitchell and seven Askania stations.
Cameras: Two Ballistic and three Bowen-Knapp stations.
Telescopes: Four stations.
Radar: Two moedified SCR-584 S-band stations.
Impact location: Impact Point Computer.

Airborne
Boacon: AN/APN-55 S-band transponder.
Radio cutoff; AN/DRW-3 FM control receiver for fail safe fuel cutof!.

ROCKET PERFORMANCE

Firing angle: 4.2degrees Northand 2.4 degrees East.
Time to booster separation:

Altitude at booster separation:

Velocity ot booster separation:

Time to burnout: 43.5 sec.

Altitude at burnout: 13.9 miles.

Velocity at burnout; 2930 ft. per sec.

Time to zenith: 133 sec.

Altitude at zenith: 37.3 miles,

Time to blowoff: 146.8 sec.

Altitude at blowoff: 37.3 miles.

Flight duration:

Impact coordinates: 12,2 miles North and 3.8 miles East.
Payload weight: 220 lbs.

Unfueled rocket weight: 508 lbs.

Unfueled rocket C.G.: 125.7 inches.

Gross weight at takeoff: 1156 lbs,

BALLISTIC DATA

Theodolites: Trajectory data from 1.2 to 37 sec. and 72.5 tc 161.5 sec.
Cameras:

Telescopes: Attitude data 91-to 148 sec.

Radar: Trajectory data O to 146 sec.

DATA RECOVERY

Telemeter: Good record from beacon:
Physical recovery: Sample bottles recovered in excellent condition.
EXPERIMENTAL DATA

Composition: Air samples obtained in the intervals 26.4 miles to 27.9 miles, and 20.9 miles to
31.6 miles. Charcoal adsorption analyses of the samples for ratios He/Ng-A and A/Ng

UPPER AIR ROCKET SUMMARY AEROBEE

6 December 1949

N N - ‘ ' - ‘ "~ N . . W o { o IS . . N . . . .
AT N ST P W N DRV F T P AN S R Sy,



EXPERIMENTAL DATA (continued)
bshoved no increase over ground level values. Radioactive carbon dioxide contamination

! test did not operate.

a COMMENTS

:'." Rocket performance: Zenith altitude 11.6 miles lower than predicted, loss may be ascribed to
” shortened burning time and drag frown: airscoops.

o Rocket modifications: Three sets of air intuke and exhaust scoops installed on nose coae.

5 REPORTS AND PAPERS

I “Atmospheric Phenomena at High Altitudes,” by L. M, Jones and H. W. Nelll; Final Progress

Report, Contract No. W-36-039-8c-32307, Engineering Research Institute, University of
Michigan.

ok BRL Technical Note 200, APG; Numerical and Graphical Data of Trajectory Observations, by
.y Mitchell of Aercbee SC-17.

%! BRL Technical Note 198, APG; Numerical and Graphical Attitude Data from Telescope Observa-

tions of Aerobee SC-17.

H BRL Technical Note 165, APG; Numerical and Graphical Trajectory Data {rom Askania observa-
tions of Aerobee SC-7.

- Preliminary Radar Data, Numerical and Graphical, prepared by SCEL Ballistic Radar Unit,
- WSPG.

e First Report of Test of Aerobee SC-3 and 8C-7, L. M. Blanchett, Aerobee Project Officer.
- Weather Data, prepared by Air Weather Detachment, WSPG.

“Pancl Report No. 23,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel
ot on 14 February 1950.
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B UPPER AIR ROCKET SUMMARY AEROBEE
, (A sc-8

5o IDENTIFICATION

T i4 July 1950

Agency: Signal Corps Engineering Laboratories.
Time: 0139 MST.
Altitude: 43 miles.

L]
[

UPPER AIR INSTRUMENTS

N P
b

Te e e Y Y

Pressure-Temperature: Temperature determination by measuring the velocity of sound.
Rocket carried nine grenades containing four pound high explosive charges and eight
photoelectric cells to detect the explosion of grenades after ejection. Grenades ejected
at eight second intervals.

b,
i
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DATA RECOVERY INSTRUMENTS

Telemeter: Six channel Bendix FM-FM system.
Physical recovery: Tail section separation with prima cord.

BALLISTIC INSTRUMENTS

Firing range
Theodolites: Three Mitchell and three Askania stations.
Cameras: Three Ballistic and three Bowen-Knapp stations.
Telescopes: Three stations.
Radar: Two modified SCR-584 S-band stations.
Impact location: Impact Point Computer,

Airborne
Beacon: AN/APN-55(XE-3) S-band transponder.
Radio cutoff: AN/DRW-3(XE-1) FM control receiver for fail safe fuel cutoff.
Other: SCEL miniature FM control receiver, AN/DRW-8(XE-2) for flight test.

Other Instruments
Three wide view cameras used as check on Ballistic cameras. Sound ranging set GR3-C
employed to record explosion sound wave arrival on ground. Flash detector employed at
Station C to determine exact time of grenade bursts.

ROCKET PERFORMANCE

Firing angle:

Time to booster separation:

Altitude at booster separation:
Velocity at booster separation:

Time to burnout: 43 sec.

Altitude at burnout: 14.7 miles.
Velocity at burnout: 3300 £. per sec.
Time to zenith: 140.5 sec.

Altitude at zenith: 43.0 miles.

Time to blowoff: 166.7 sec.

Altitude at blowoff: 40 miles.

Flight duration;

Impact coordinates: 11,98 miles North and 2.84 miles East.
Payload weight: 272 lbs.

Unfueled rocket weight: 563 lbs.
Unfueled rocket C.G.: 122.7 inches.
Gross weight at takeoff:

BALLISTIC DATA

Theodolites: Trajectory data 0 to 29 sec.

Cameras: Operated satisfactorily, no data reduced.
Telescopes: Images to 31 sec., no daia reduced.
Radar: Trajectory data 0 to 165 sec.

Other: One wide angle camera produced excellent data.
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DATA RECOVERY

Telemeter: Good record 0to 166 sec.
Physical recovery: Rocket body and nose cone fell in same area, nose badly damaged. Four
grenades remained in nose, destroyed with explosives when found.

EXPERIMENTAL DATA

Tewmperature-pressure: Mean temperature of four layers between 19 miles and 38 miles
obtained.

COMMENTS

Experiments: Not all grenades ejected although squib firing voltages applied. Good sound
ranging data, but no useful results from flash detector.
Cutoff;: Miniature cutoff receiver operation satisfactory.

REPORTS AND PAPERS

«Aerobee Missile Round No, SC-8,” Radar Operations Report, SCEL Field Station No. 1, White
Sands Proving Ground, undated.

“preliminary Report, Upper Air Atmosphere Experiments, Aerobee SC-8"; SCEL Field Station
No. 1, White Sands Proving Ground, undated.

Grenade Coordinates, Aerobee SC-8, Based on Ballistic Camera Flashes, prepared by Bal-
listic Research Laboratories, Aberdeen Proving Ground, Md., dated 16 October 1850.

Letter of Installations for Aerobee SC-8, DA Project No. 3-86-07-051, SigC Project T45A-1,
dated 12 June 1950,

“Panel Report No. 28,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
7 and 8 September 1950.
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,‘ UPPER AIR ROCKET SUMMARY ABROBEE
o $CD
J, Q IDENTIFICATION
N 21 February 1850
;:4' Agency: Signal Corps Engineering Laboratories (University of Michigan). '
Time: 1754.5 MST.
Altitude: 30.5 miles.
o UPPER AIR INSTRUMENTS

" Solar radiation: Three soft X-ray photographic detectors with metal foil filters.
Composition: Three evagu&tad air sampling bottles with timer and pyrotechnic opening and
closing devices. cl O2 coniaminator technique used.

DATA RECOVERY INSTRUMENTS

Telemeter: Pulse widening feature of radar beacon used as single channel system.
Physical recovery: Separation of tail section with prima cord; separation of nose section with
pyrotechnic piston charges and lowering by parachute.

BALLISTIC INSTRUMENTS

Firing range
Theodolites: Three Mitchell and nine Askania stations.
Cameras: Three Bowen-Knapp stations.
Telescopes: Four stationa.
Radar: Two modified SCR~584 S-band radars.
Impact iocation: Impact Point Computer.

Airborne
Beacon: AN/APN-55 S-band transponder.
Radio culoff; AN/DRW-3 FM control receiver for fail safe fuel cutoff.

ROCKET PERFORMANCE

Firing angle: 4.1 degrees North and 2.3 degrees East.
Time to booster separation:
Altitude at booster separation:
Velocity at booster separation:
Time to burnout;: 40.5 sec.
Altitude at burnout: 12.2 miles.
Velocity at burnout; 2530 ft. per sec.
Time to zenitk: 119.3 sec.
Altitude at zenith: 30.5 miles.
Time to blowoff: 166.6 sec.
e Altitude at blowoff: 22.9 miles.
k- Flight duration:
" Impact coordinates: 14 miles North and 2.1 miles West.
X Payload weight; 186 lbs.
; Unfueled rocket weight: 487 lbs,
Unfueled rocket C.G.: 128.5 inches.
Gross weight at takeoff: 1135 lbs.

.. BALLISTIC DATA

Theodoiites: Trajectory data 0 to 251.6 sec.

Cameras: .
Telescopes: Attitude data 12 to 165.5 sec.; roll data 10 to 130 sec.
Radar; Trajectory data 0 to 165.5 sec.

DATA RECOVERY

Telemeter: Record from 0 to 99.4 sec.
Physical recovery: All three sample botties recovered in excellent condition.
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” EXPERIMENTAL DATA
Composition: No data, two of the bottles did not operate and the third developed a leak. Con-
T taminacor failed to operate.

-

COMMENTS

Rocket performance: Burning period 5 sec. short and zenith altitude 29.5 miles less than
predicted.

Ballistic data: Mitchell theodolites tracked parachute 173 to 185 sec.; and telescopes tracked
parachute 199 to 330 sec.
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REPORTS AND PAPERS

“Atmospheric Phenomena at High Altitude,” by L. M. Jones and H. W. Neill; Final Progress
Report, Contract No. W-36-039-8c-32307, Engineering Research Institute, University of
Michigan.

BRL Technical Note 226, APG; Numerlcal and Graphical Trajectory Data from Mitchell Ob-
servations of Aerobee 8C-9.

BRL Technical Note 261, APG; Numerical and Graphical Trajectory Data from Askania Ob-
servations of Aerobee SC-Q.

First Report on Test of Aerobee SC-9, L. M. Blanchett, Aerobee Project Officer.

Weather Data, prepared by Air Weather Detachment, WSPG.

Preliminary Ballistic Instrumentation Report on Aercbee SC-9, by L. G. S8mith, Major, Deputy
Chief, Ord. Dept.

Roli Data, Numerical and Graphical, prepared by Ballistic Data Unit, WSPG.

Preliminary Radar Data, Numerical and Graphical, prepared by SCEL Ballistic Radar Unit,
WSPG. Trajectory Data on Aercbee SC-9.

Parachute Numerical Data from Mitcheu (C and E) and Telescope (Iland IIl) Cbeervations of
Aerobee SC-9.

“Panel Report;1 ;Io 24, Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
20 April 1950,
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<" - UPPER AIR ROCKET SUMMARY AEROBEE
s $C-10

IDENTIFICATION

' 10 r 1950
Agency: Sigral Corps Engineering Laboratorics. Octobe
Time: 2100 MST.
Altitude: 50 miles.

k=G DTN I A NSNS - G R AN
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- UPPER AIR INSTRUMENTS

Temperature: Temperature determination by measuring the velocity of sound. Seven grenades
containing 4 1bs. high explosive charges and eight photoelectric cells to detect the explosion
of grenades after ejection. Grenades ejected at equal time intervals.

I st JEERE

DATA RECOVERY INSTRUMENTS

.

Telemeter: Six channel Bendix FM-FM system.
Physical recovery: Tail section separation with prima cord.

BALLISTIC INSTRUMENTS

Firing Range
Thendolites: Three Askania stations.

Cameras: Four Ballistic and two Bowen-Knapp stations.
Telescopes: None.

Radar; Two modified SCR-584 S-band radars.

Impact location: Impact Point Computer.

1z,
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Airborne
. Beacon: None,
Radio cutoff: AN/DRW-3(XE-1) FM control receiver for fail safe fuel cut off,

s Tpeaz
ela

o Other:

Cameras: Five wide view stations to supplement the Ballistic cameras for photographing
grenade flashes.

Sound ranging: Set GR3-C to record arrival time of grenade bursts.

[

R 5 i

ROCKET PERFORMANCE

Firing angle:
Time to booster separation:
- Altitude at booster separation:
g Velocity at boostar separation:
Time to burnout: 41 sec.
N Altitude at burnout:
- Velocity at burnout: about 3286 ft. per sec.
~ Time to zenith:
: Altitude at zenith: 50 miles.
Time to blowoff: 187.5 sec.
Altitude at blowoff:
Flight duration:
Impact coordinates: 17.5 miles North and 1.5 East.
Payload weight: 216 lbs.
Unfueled rocket weight: 504 lbs.
Unfueled rocket C. G.;: 128.5 inches.
Gross weight at takeoff;: 1127 lbs.
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BALLISTIC DATA

Theodolites: Images recorded to 38.4 sec.
Cameras; Images recorded for 5.2 sec. by Bowen-Knapp, good images and all grenade bursts
recorded by Ballistic cameras,
Radar: Rocket tracked from skin reflection for 30 to 40 sec.
. Other: Good records obtained irom three cameras and sound ranging sct.
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DATA RECOVERY

Telemeter: Good record.
Physical recovery: All parts recovered except tail section; nose and tank sections severely

damaged at impact.
EXPERIMENTAL DATA

Temperature: Mean temperatures of six layers between 27.7 and 50.4 miles obtained.

COMMENTS

Rocket performance: Good performance although jet images not visible after forty sec. Fuel
tank pierced by fragments from grenades.
Experiment; All grenades ejected and detonated at altitudes within 10% of preset program.

REPORTS AND PAPERS

“First Report on Test of Signal Corps Aerobees, Rounds No. SC-10 and ST-12 and Tenth Report
undclsr Parent Project Signal Corps,” Ordnance Corps, White S8ands Proving Ground, 39 Jan.
1951.

Grenade Coordinates, Aerobee SC-10, Based on Ballistic Camera Flashes, Preparad by Ballis -
tic Research Laboratories, Aberdeen Proving Ground. .

“Radar Operations Report, Aerobee Missile Round No. 8C-10,” SCEL Field Station No. 1, White
Sands Proving Ground, undated.

Letter of Installation for SC-10 and 8C-12, DA Project No, $-36-07-051, Signal Corps Project
T45A-0, 7 Sept. 1950,

“Panel Report No. 26,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
7 and 8 September 1950.

“Panel Report No. 2%,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
31 January 1951, :
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UPPER AIR ROCKET SUMMARY AERORBEE
SC-1

IDENTIFICATION
CATION 25 April 1650

Jigeacy: Signal Corps Engineering Laboratories (Univeraity of Michigan).
Time: 1811 MS3T,
Alitade: 61.8 miles.

UPPER AIR INSTRUMENTS

Compositiou: Three evacuated air sampling bottles with timer and pyrotechnic opening and
seuling devices.

DATA RECOVERY INSTRUMENTS

Telometer: Pulse widening feature of radar beacon used as a one channel system.
Physical recovery: Tall section separation by prima cord; nose cone separation by pyrotechnic
piston charges and lowering by parachute.

BALLISTIC INSTRUMENTS

Firing range
Theodolites: Three Mitchell and eight Askania atationa,
Cameras: Three Bowen-Knapp stations.
Telescopes: Three stations.
Radar: Two modified SCR-584 S-band radars.
Impact location: Impact Point Computer.

Airborne
Beacon: AN/APN-55 8-band transponder.
Radio cutoff; AN/DRW-3 FM control receiver in fail safe status.

ROCKET PERFORMANCE

; : Firing angle: 4.2 degrees North and 2.5 degrees East.
Time to booster separation:

C Altitude at booster separation:

' Velocity at booster separation;

Time to burnout: 42.8 sec.

N Altitude at burnout: 16.8 miles.

'," Velocity at burnout: 3832 fi. per sec.

L'i Time to zenith; 166 sec,

2 Altitude at zenith: €1.8 miles.
Time to blowoit: 16€.5 sec.

Altitude at blowoff: 61.8 miles.

P Flight duration:

X Impact coordinates: Main bndy - 18.1 miles North and 4.5 miles East; nore cone - 18,8 miles

5! North and 6.9 miles East.

o Payload weight: 141 lbg,

Unfueled rocket weight: 432 lbs.

Unfueled rocket C.G.: 135.2 inches.

Gross weight at takeoff: 1080 lbs.

BALLISTIC DATA

Theodolites: Mitchell trajectory data 0 to 47 sec., Askania trajectory data 31.8 to 62.3 sec.
Cameras: Bowen-Knapp trajectory data 0 to 3.5 sec.

Telescopes: Attitude and yaw data 5.5 to 56.5 sec.

Radar: Trajectory data 0 to 147 sec.

DATA RECOVERY
Telemeter: Partial record, pulse widening signals incomplete.

Physical recovery: Parachute functioned improperly, sample bottles badly bent at impact al-
though had no visible punctures.




g*- EXPERIMENTAL DATA

it :

;". Composition: No samples obtained because openers and sealers failed,
T -

0 COMMENTS

Rocket performance: 3.5 miles loss in altitude from predicted seoms tc be typical Aerobee
performance. Predicted value of 65.3 miles based on drag due to nose moditication as
equivalent to 10 lbs. additional payload.

Rocket modifications: Aerobee nose cone uséd with extension and truncated 45 inches above its
base. An air tight brass cone with ejectable tip (12 in. length) was mounted in place of the
truncated section with four 4-in. standoff tubes. Three of the tubes were ported and fitted
with spring loaded sleeves. The four-inch gap allowed air to flush through the tubes be-
fore sampling began.

REPORTS AND PAPERS

“Atmospheric Phenomena at High Altitudes,* Progress Report No. 17, Contract No, W-36-089-
8c-32307, Englnvering Research Institute, University of Michigan.

“Atmospheric Phenomena at High Altitudes,” by L. M. Jones and H. W. Neill; Final Pregresas
Report, Contract No. W-38-039-8¢-32307.

Firat Report on Test of Aerobee 5C-11, L. M. Blanchett, Aerobsv Project Officer.

Weather Data, prepared by Air Weather Detachment, WSPG.

BRL Technical Note 271, APG; Numerical and Graphical Attitude and Yaw Data from Telescope
Observations of Aerobee SC-11.

BRL Technical Note 270, APG; Numerical and Graphical Trajectory Data from Mitchell Ob-
servations of Aerobese SC-il.

! BRL Technical Note 248, APG; Numerical and Graphical Trajectory Data from Askania Cb-
?a servations of Aercgbee SC-11.
.:-_-‘; Preliminary Ballistics Instrumentation Report on Aerobes SC-11, BRL, WSPG.
T, BRL Technica' Note 180, APG; Numerical and Graphicai Trajectory Data from Bowen-Knapp
Py Observativas of Aercbes SC-11.
f,;; Preliminary Radar Data; Numerical and Graphical, prepared by SCEL Ballistic Radar Unit,
1 WSPG.
-~ “Panel Report No. 25," Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
ﬁ 13 and 14 June 1950.
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AR UPPER AIR ROCKET SUMMARY AEROBEE Vi

P sc-i2 :

RN IDENTIFICATION 17 October 1950 R}

" Agency: Signzl Corps Engineering Laboratories -
Time: 2130 MST

Altitude: 53.2 miles

i UPPER AIR INSTRUMENTS

;:: Temperature: Temperature deterxhlxntlon by measuring velocity of sound, Seven grenades with

P four pound high explosive charges to be ejected and exploded, with eight pliotocells to de-

ﬁ ~ tect explosions,

DATA RECOVERY INSTRUMENTS

4 -..
L
r

v
5

-

Telemeter: Six channel Bendix FM-FM system.
Physical recovery: Tail section separation with prima cord.

BALLISTIC INSTRUMENTS

Firing Rango
Theodolites: Three Askania stations.

Cameras: Four Ballistic and two Bowen-Knapp stations.
Radar: Two modified SCR-584 8-band radars.
Impact location: Impact Point Computer.

Airborne
Radio cutolf: AN/DRW-3 (XE-1) FM control receiver in fail safe status,

Other
Cameras: Five wide view stations to supplement the Dallistic cameras in photographing
U grenade flashes.
o Sound ranging: Set GR3-C to record arrival time of grenade bursts,

ROCKET PERFORMANCE

Firing angle:

Time to booster separation:
Altitude at booster separation:
Velocity at booster separation:
Time to burnout:

Altitude at burnout:

Velocity at burnout:

Time to zenith:

Altitude at zenith: 53,2 miles.
Time to blowoff: 179.1 sec.
Altitude at blowoff:

Flight duration:

¥ Impact coordinates: 11 miles North and 1,5 miles East
? Payload weight: 216 lbs,

Unfueled rocket weight: 505 lbs.
Unfueled rocket C. G,: 129 inches.
Gross weight at takeoff: 1128 lbas,

! BALLISTIC DATA

Theodolites: Asksania images recorded to about 35 sec. yoeoandt L L
Cameras: No Bowen-Knapp images after 4.9 sec.; good rocords from four Ballistic stations, -»-—--.-——-—1
Radar: Intermittent reflocted cignal received for about 35 sec. Lo
Other: Good resultc from three wide angle cameras, no data from sound ranging recorder,

DATA RECOVERY

Telemeter: Good records obtained.
Physical recovery: Nose cone recovered,

. . . . . . oo R S . . .
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EXPERIMENTAU DATA
Temperature: No data obiained due to sound ranging failure, all grenades fired.
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ﬂ REPORTS AND PAPERS

“First Regport on Test of 8ignal Corps Aerobees, Rounds No. SC-10 and SC-12 and Tenth Report

, wider Parent Project 8ignal Corps,” Ordnarce Corps, WSPG, 290 January 1951,

: “Radar Operations Report, Asr;bec Missile Round No. 8C-12", SCEL Field Station No. 1, WSPG,

undated, ,

Ny Letter of Instailation for SC-10 and 3C-12, DA Project No, 3-36-07-081, Signal Corps Projact

" T745A~0, 7 September 1950, '

i “Panel Report No. 36, Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on

X 7 and 8 September 1950.

"Panaeé ﬁeport1 9!:3 27,” Minutes of Meeting of the Upper Atmosphere Rocket Research Panel on
pril .
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A UPPER AIR ROCKET SUMMARY AEROBEE
v G $C-13
" - IDENTIFICATION
By 27 October 1950
H Agency: Signal Corps Eugineering Laboratories (University of Michigan),

Time: 0630 MST.

Altitude: 49.8 miles.
UPPER AIR INSTRUMENTS

Composition: Three evacuated air sampling bottles with timer and mechanical openers and pyro-
technic sealers. Radioactive carbon dioxide contaminator technique used.

DATA RECOVERY INSTRUMENTS

Telemeter: Pulse widening feature of radar beacon used as a single channel system,
Physical recovery: Separation of tail section with prima cord and separation of noge cone with
pyrotechnic pistons and lowering by parachute,

T T e

BALLISTIC INSTRUMENTS

Firlng Range o .
Theodolites: Two Mitchell and eight Askania stations. R
Cameras: Three Bowen-Knapp stations, o T T
Telescopes: Five stations, RO P
Radar: Modified SCR-584 S-band stations, e e

Airborne
Beacon: AN/APN-55 S-band transponder,
Radio cutoff; AN/DRW-3 FM control receiver,

ROCKET PERFORMANCE

Firing angle: 3.2 degrees North and 1.0 degree East,

Time to booster separation:

Altitude at booster separation:

Velocity at booster separation:

Time to burnout: 432.7 sec.

Altitude at burnout: 15,4 miles

Velocity at burnout: 3323 ft. per sec.

Time to zenith: 151 sec.

Altitude at zenith: 40.8 miles,

Time to blowoff: 164,56 sec.

Altitude at blowoff: 47.9 miles

Flight duration:

Impact coordinates: Main body - 24,6 miles North and 0.4 miles East; Nose cone - 25.3 miles
North and 3.4 miles East.

Payload weight: 158 lbs,

Unfueled rocket weight: 450 lbs,

Unfueled rocket C. G.: 133.7 inches,

Gross weight at takeoff: 1088 lbs,

BALLISTIC DATA

Theodolites: Askania trajectory data 0 to 77.2 sec. o P
Cameras: Bowen-Knapp trajectory data 0.5 to 3.3 sec, L
Telescopes: Attitude data 8 to 27.5 sec., 35.5 to 37.5 sec., and 63 to 75 3ec.; Attitude and yaw SRR
data 7.7 to 76.2 sec.; roil data 0 to 164.5 sec. L &
Radar: Trajectory data 0 to 164.5 sec, Cee el
DATA RECOVERY RN
Telemeter: Good record. ';:‘:,':: f.jl:'fi
Physical recovery: Sample bottles recovered in fair condition. e e e
!.,__.,J__
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EXPERIMENTAL DATA
& ‘Composition: No data - boitle sealers and contaminator failed.
COMMENTS

Rocket performance: Zenith altitude 12.7 miles loss than predicted.
Rocket modifications: Lower nose same as S8C-il. The one-piece upper cone separated by a
T-31-0,9-E8-800 Tato which exposed the sample bottle intake scoops. .

REPORTS AND PAPERS

sAtmospheric Phenomena at High Altitudes,” Progress Report No, 19, Contract No, W-38-039-
8c-32307, Engineering Research Institute, University of Michigar.

“Atmoq;l;;ric Phenomena at High Altitudes,” Progress Report No. 1, Contract No, DA-36-039-
Bc-148.

‘First Report on Test of Aercboe SC-13, L. M, Blanchett, Aercbee Project Otficer.

Weather Data, Prepared by Air Weather Detachment, WEPG,

BRL Technical Note 331, APG; Numerical and Graphical Trajectory Data from Askania Observa-
tions of Aerobee 5C-13,

BRL Technical Note 368, APG; Numerical and Graphical Attitude and Yaw Data from Telescope
and Agkania Observations of Aerobee 8C-13.

BRL Technical Note 335, APG; Numerical and Graphical Trajectory Data of Bowen-Knapp Ob-
servations of Aerobeo 8C-13,

Preliminary Radar Data, Numerical and Graphical, Prepared by SCEL Ballistic Radar Unit, WSPG,

Roll Data, Numerical and Graphical, Prepared by BRL Data Reduction Section, WSPG,

‘Pan;é l:nmri ONSOI‘ 27, Minutes of Mesting of the Upper Atmosphere Rocket Resaarch Punel on

p .
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UPPER AIR ROCKET SUMMARY AEROBEE
SC-14

IDENTIFICATION R
11 December 1950

-
.
.
.
“
)
-
b4

Agency: Signal Corps Engineering Laboratories.
Time: 2106 MST,
Altitude: 52.1 miles.

/
UPPER AIR INSTRUMENTS

Temperature; Temperature determination by measuring the velocity of sound. Seven grenades
containing four pound high explosive charges to be ejected and exploded at preset intervals,
Eight photocells to detect flashes.

DATA RECOVERY INSTRUMENTS

Telemeter: Six channel Bendix FM-FM aystem,
Physical recovery: Tall section separation by prima cord.

BALLISTIC INSTRUMENTS

. Firing Range
Theodolites: Four Askania stations.
Cameras: Four Ballistic and three Bowen-Knapp stations.
Radar: One modified SCR-584 §-band station and one SCR-584 X-band station.
Impact lncation: Impact Point Computer.

. Airborne
Beacon: None '
Radio cutoff: AN/DRW-3(XE-1) F'M control receiver in fail safe status.
Other: Combustion chamber pressure gauge.

Other
Cameras: Four wide view stations