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ABSTRACT

One hundred and nineteen Ballute-stabilized bomb
configurations were studied to determiae the
feasibility of' ram air-inflated Ballutes as stabi-
lizers or decelerators for various tactical missions.
Both subsonic and transonic wind tunnel tests were
conducted to define static and dynamic aerodynamic
characteristics.

Distribution limited to U. S. Government agencies
only; this report documetits test and evaluation;
distribution limitation applied April 1972. Other
requests for this document must be referred to the
Air Force Armament Laboratory (DLDI,), Eglin Air
Force Base, Florida 32542
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SECTION 1

INTRODUCT ION

1. BACKGROUND

The shapes of bombs and similar air-deliverable stores have
changed little since World War I except perhaps in size. Some
obvious improvements resulting from space-age technological
fall out have been i•'c,:porated when practicable. Advances
in aircraft design u',v?,iaaiing speou, size, payload size,
safety, automation, an"' electronic subsystems have continued
to broaden the gap between the ktate-of-the-art of aircraft
technology and bomb design.

The experience of the past decade, during which air power
has been required to support a sophisticated brand of
guerrilla-type warfare, has pointed up the need for con-
siderable improvement in air-deliverable munitions tech-
niques.

Closer examination of the problems has revealed that further
improvement of aircraft performance would only be offset
by existing restrictions of the munition package.

Some specific tactical problems most frequently discussed
will serve to exemplify the kinds of problems involved.

a. Increased Effective Payload Weight-to-Volume Ratio

The waste volume penalty paid for stability, especially
in the larger bombs, is severely out o.f proportion with
the functional efficiency of the rest of the aircraft.
For example, the fin assembly of a 3000-lb demolition
bomb comprises one-half of its total length. Slender
nose ogives and tapered after sections further con-
tribute to this inefficient use of space.

It is obvious that these geometric characteristics exist to
provide a high degree of stability, to reduce aerodynamic drag
on the aircraft, and other reasons. A tradeoff analysis is
certainly indicated, and alternate methods of providing these
performance characteristics should be investigated when such
large potential space dividends are considered.
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Similarly, the excessively long empennage of some
bombs render them incompatible with certain air-
craft because of interference with landing gears,
control surfaces, and access doors.

b. A second category of problems is sampled with the
transonic release velocities required in certain
missions with high-performance aircraft. Pilot and
aircraft safety are prime considerations in the re-
lease procedures for any airborne store. When such
separation occurs above Mach 1.0, the aerodynamic
coefficients are near their peak values thereby magni-
fying the effects of initial perturbation or insta-
bility. The intricacies of the flow field in the
vicinity of the aircraft, the interaction of shock
waves, and the transition from supersonic to sub-
sonic flight all have critical effects on the final
trajectory of the released store.

Clean separation of the bomb from the aircraft and
preclusion of subsequent collision are dependent not
only upon constraining the maneuvering envelope with-
in which the pilot may operate but also on the pre-
dictability of the tolerances inherent in Lfne aero-
dynanic characteristics of the bomb. Reexamination
of configurations from these aspects is in order,

c. Because of the destruct characteristics of certain
munitions, their overall efficiency may be enhanced
by controlling the impact angle, the impact velocity,
the total flight elapsed time, or the relative positions
of the detonation point and the aircraft. Many of

these refinements may be achieved by dual mode tra-
jectory control in the form of delayed drag and de-
celeration.

The examples cited above serve only to indicate the need
for a comprehensive reexamination of bomb configurations
based on functional design criteria unhampered by un-
warranted acceptance of classical approaches.

Although there are other concepts by which these new per-
formance criteria may be acnieveu, we have examined in
detail the feasibility of solution by means of deployable
inflatable stabilization and/or deceleration systems.

The Ballute (balloon-parachute) was conceived at the
contractor facility 12 years ago as a supersonic decelerator
when parachutes failed in this velocity regime. Since its
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inception, the Ballute has undergone many variations de-
signed to satisfy the requirements of numerous missions
both as a stabilizer and decelerator. Ballutes from 1 to
35 feet in diameter have been tested at speeds from
3 feet/second to Mach - 10.0.

Interest in the Ballute as a bomb stabilizer received
considerable impetus after a series of flight tests of a
modified 3000-pound bomb. The problem presented to the
contractor involved a physical interference between the
Mll8 bomb fin assembly and a portion of the structure of
the aircraft involved. To solve the problem, the 7-1/2
foot M135 fin assembly had to be shortened by 5-1/2 feet.
In a series of flight tests, the feasibility of this
Ballute was demonstrated. The original fin assembly was
replaced by a 2-foot-long tapered canister containing a
33-inch - diameter Ballute. The lanyard-actuated system
was initiated by separation of the bomb from the aircraft,
causing the ram-air-inflated Ballute to be deployed and
operating within 2 feet of the aircraft. The flight of
this drag-stabilized bomb was stable and repeatable.

As a result of this and other experiments and analyses,
the Ballute as a drag stabilizer for bombs appeared
increasingly more practical.

2. OBJECTIVES

The primary purpose of this program has been to define the
aerodynamic characteristics of a broad range of bomb con-
figuration with an emphasis on variations of inflatable
Ballutes and stabilizers. Since this program is but a
small portion of an overall reevaluation of basic bomb
design philosophy, the intention has been to cover as wide
a range of configuration as possible within the level of
effort provided for by the scope of the contract.

The specific objectives have been to obtain aerodynamic data
by means of wind tunnel tests for both subsonic and tran-
sonic velocities. The testing consisted of force measure-
ments to determine static aerodynamic coefficients as well
as free oscillation tests and the calculation of dynamic
damping derivatives.

3. PROGRAM SCOPE

The definition of the configurations to be investigated was
based on payload and mission considerations by AFATL combined
with inflatable afterbody geometry by the contractor.

3
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After Joint selection of the candidate configurations the
subsonic wind tunnel models were designed and fabricated for
use in the AFATL subsonic facility. The model components
designed for modular assemblies included different nose cones,
body lengths, boattails, fin assemblies, and inflatable
stabilizers. The 150 model components permitted a choice of
configurations from thousands of possible combinations. In
addition to the models, both static and dynamic model support
systems were designed and fabricated.

The test program was conducted by AFATL personnel with field
support engineering by the contractor over a three-week period.
Within the allotted test period, data on 95 configurations
was obtained. Because of a requirement program, the emphasis
was placed on blunt nosed configurations with a fineness ratio
range of from 3 to 11.

The raw data obtained from the tests was reduced and analyzed
by the contractor, and the results are documented in this
report.

The transonic test program was conducted in the I-T facility at
Arnold Engineering Developmqnt Center, Arnold AFS, Tennessee.
The configuration selection was made by AFATL personnel based,
in part, on the results of the 3ubsonic tests. Goodyear
Aerospace Corporation fabricated the models for both the static
and dynamic tests. A total of 54 configurations were possible
test items, but tunnel occupancy time restricted the number of
configurations tested. Reduction and analysis of the transonic
data was executed by AEDC and AFATL personnel. The results of
the experiments are presented in this comprehensive final
report.
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SECTION I I

SUBSONIC TEST PROGRAM

1. PROGRAM PLAN

The primary purpose of this effort was to obtain aerodynamic
data for a variety of configurations to enable designers to
make appropriate performance tradeoffs in configuring new
stores or upgrading existing items. Because of the variety
of delivery missions being evaluated as well as the number
of groups involved in theseseparate studies, the number of
potential configurations is quite large. One of the first
tasks of the program was to define a spectrum of various
test item components that would lend versatility to the
models and permit the approximation of almost any bomb
shape currently under consideration.

It is obvious that a complete test program defining only
the essential aerodynamic coefficients of all the possible
geometric combinations would constitute an effort of con-
siderable magnitude. The available time and funding be-
came important factors in the test program plan. In con-
junction with AFATL personnel, an open-ended program wag pre-
pared. The guidelines established were as follows:

a. Provide aerodynamic data for the prime configurations
being considered in the Modular Bomb Study.

b. Emphasize the Ballute and inflatable stabilizers
rather than rigid fin assemblies and define their
feasibility.

c. Provide interchangeable model components to permit
the approximation of all major classical bomb shapes.

d. Determine by wind tunnel tests the basic static aero-
dynamics and dynamic damping coefficients of the can-
didate configurations.

e. Limit the wind tunnel tests to a throe-week occupancy
level of effort.

f. Maintain a flexible test schedule so that promising
configuration trends may be expanded and negative
results eliminated during the test period.



2. CONFIGURATIONS

A complete list of configuration variables is given in
the configuration index on pages 441 through 451.

The first important variable considered was t.iuness
ratio. The models provided permitted model length
variations from 2 to 12 calibers in increments of 1/4
caliber.

The fore section or nose assemblies included tangent
ogives and cones of various lengths, flat and hemispherical
shapes. Trip rings for the blunt-nosed shapes were also
provided.

The after section variables consisted of boattails of
various lengths with different kinds of cross-flow
strakes, straight cylindrical sections, and an oversize
1.1-caliber diameter cylindrical section. With the
exception of rigid fin assemblies used as control speci-
mens, the stabilizer configurations were all various types
of Ballutes. (The inflated fin configurations are con-
sidered Ballutes,)

The standard, body-of-revolution Ballutes ranged in size
from 1-1/4 calibers to 2-1/4 calibers, The basic geometry
of these Ballutes was defined by specific guidelines.
Because the Ballute is a ram air-inflated flexible mem-
brane, its shape is not optional but the result of tensile
forces caused by the pressure differential over its entire

surface in conjunction with the tailored geometry. The
Ballutes used in this program were designed around attach-
ments to rigid structure fore and aft. The forward end of
the Ballute attaches to the aftermost section of the bomb,
while the aft section of the Ballute attaches to the movable
aft cover plate of the original airborne bomb. Upon deploy-
ment, the aft bomb cover is released and permitted to move
back by force of the inflation air a predetermined distance
becoming the aft closure of the Ballute. In the full-scale
system this closure plate is restrained by an internat
post, cables, or similar structure. The use of the aft cover
plate has a twofold function: the system may be deployed
without debris potentially dangerous to other aircraft, and
the large diameter aft attachment circle allows, Balluto
tailoring for maximum diameter with a min LmunM lengthl.

The concave Ballute extension configurations are based on the
same attachment concept.

6
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3. AFATL SUBSONIC WIND TUNNEL FACILITY

The wind tunnel facility at Eglin Air Force Base, Florida,
is a blower-drive atmospheric exhaust system with a test
section cross section 26 by 40 inches. The installation
is relatively new, and some of the pecularities, common to
all wind tunnel facilities, are still being uncovered. The
turbulence factor affecting Reynolds number has a value of
1.8. Plans are underway for the incorporation of upstream
screens to reduce the turbulences. The exhaust duct from
the test section terminates outside of the facility building
and is subject to the effects of.the local weather environ..
ment. Variations in the test section pressure level
indicate some effect due to wind gusts although the magni-
tude of these effects has not been measured. Because of
the generally comparative nature of the experiments con-
ducted for this ef 4Fort the effects should be negligible.

The tunnel has a maximum velocity capability of 150 mph.
Velocity is controlled by manual setting of the intake
vanes of the squirrel cage blower and monitored by test
section pressure as indicated by an inclined manometer,

Force measurements are recorded by a six-component strain
gage-type balance mounted below the floor of the test
section. For the tests conducted in this program, only
drag force, side force, and yawing moment were used,

Forcs on the test item are transferred to the balance by a
single model support strut extending through the tunnel
floor which is protected by an aerodynamic fairing, The
balance platform can be rotated and is servo-controlled,
permitting remote orientation of the model to any yaw
angle. during tunnel operation. Model position is recorded
by an electro-mechanical counter to 1/10 to 1 degree of yaw.

Moment, drag, and side force loads are detected by strain
gage load cells whose amplified output is displayed on
visual readout panels. All data must be visually read and
manually recorded.

The basic tunnel data was supplemented by meteorological
readings supplied by the base weather station.

For the dynamic damping tests the model angle of attack
was detected by a rotary potentiometer and recorded on a
time-based oscillograph trace.
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4. MODELS

In order to achieve the variations required in the number
of configurations to be tested within the allowable budget,
the following model design criteria was adopLed:

a. All model components must be interchangeable.

b. The same models must be used for force measurements
and for dynamic damping tests.

c. All configurations must be capable of static balancing
for dynamic testing and moment of inertia measurements.

d. Dimensional tolerances must be considered in light of
fabrication costs and their effect on data validity.

e. Model attachments and component assembly techniques
must be designed to permit minimum loss of time
during configuration changes.

8



SECTION III

SUBSONIC TEST DATA

1. GENERAL

The aerodynamic data derived from the wind tunnel tests is the
most important product of this program, and the presentation
of the data constitutes the major portion of this report. One
of the primary objectives of the engineer using this data will
be to make critical comparisons of performance characteristics
as they apply to the specific mission. In addition to the
basic data, which has been documented completely, certain per-
formance characteristics of groups of configurations have been
presented graphically to allow comparative evaluation.

2. SCOPE

Not all of the configurations wore tested both statically and
dynamically because of the flexible nature of the program plan,
In some cases a free oscillation test was used to determine
the feasibility of proceeding with force data tests. Whenever
the model trimmed out at an angle of attack other than zero
indicating static instability, force tests were not run.
Conversely, preliminary analysis of force data was used to
screen configurations with marginal performance characteristics
and eliminate them from dynamic testing.

3. EVALUATION

The data acquired during this effort is designed to support a
broad spectrum of mission requirements and bomb delivery
applications. Any valid interpretation of the data must, of
necessity, be tied to a specific mission. It is not the intent
of this report to provide the optimum configuration for specific
mission but rather to point out in a general but quantitative
manner the gross effects and the trends created by varying
specific aspects of the aerodynamic vehicle. Selection of
the specific variables and their effect on performance remains
the task of the user of this data, and the evaluation must be
conducted in light of the mission at hand.

There are, on the other hand, performance trends that are
apparent and which deserve notation in this report.

The purpose of the study has been to define the relative
efficiency of various stabilizing devices. It is apparent that
the efficiency of a given stabilizer varies with the basic bomb
shape to which it is attached, Likewise, minor variations in

9



a stabilizer concept may have an appreciable effect on perform-
ance regardless of the basic configurations. Certain significant
features of the total geometry of the shapes tested have been
isolated, and their specific contributions to stability have
been shown graphically in Figures 254 through 284. Fineness
ratio, nose shapes, Ballute size,burble fence size, and boattail
geometry ure among the characteristics used in these comparisons.

4, DATA INDEX

The basic subsonic data is presented on pages 20 through 351
and covers configurations 1 through 101.

The besic transonic data Is presented on pages 352 through 387
and covwrs configurations 102 through 119.

Comparatic aerodynamic data for various configurations is
presented on pages 388 through 439.

A Configuration Characteristics Identification Index is presented
on pages 441 through 451.

The salient features of the model characteristics are listed in
the left-hand vertical column.

Whenever a model characteristic applies to a given configuration,
it is designated by a dot in the appropriate block in the vertical
column for that configuration.

The type of data and the pages on which it may be found are
designated at the bottom of the index page under the appropriate
configuration column.

The identification index lists only the basic data for each
configuration. Comparison of the performance characteristics of
groups of configurations is contained in Figures 254 through 284
and are dosignated in the List of Figures.
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5. TEST RESULTS

Because of the comprehensive nature of the study, there was no
single mission or specific performance characteristics that
might he considered an ultimato goal. Rather, the intent has
been to provide a broad spectrum of combinations of forebody
and Balluto combinations so that the users of this data might
select either the configuration or the performance which best
suits their specific requirement and use the data as a
guideline for their Initial design.

For this reason the data is presented generally in the order in
which the tests were conducted,

The performance characteristics of a fully tested configuration

are presented in five pages of data.

A. Model Specification Sheet

The geometry and physical characteristics of the model are
defined and a sketch of the model is presented.

B. Static Aerodynamic Test Data

This page is a reproduction of the digital printout from
the contractor's IBM 360-40 computer. The computer program
uses the raw wind tunnel data from the Eglin facility and
converts the data to aerodynamic coefficients versus angle
of attack. Included in the program calculations are:

a. Application of the calibration factors of the three
basic load cells of the tunnel balance system.

b. Correction of nominal angle of attack to true flow
cond it ions.

c. Correction of the aerodynamic influence of the strut
support system by appropriate comparison of test run
forces with tare run forces.

C. Graphic Static Aerodynamic Data

This page is a reproduction of the computer-plotted data
presented in digital form on the preceding page, The
coefficient values for positive and negative angles of
attack have been superimposed to permit more accurate
fairing of the data since all the configurations are

i. 11
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geometrically symmetrical. No smoothing techniques have
been used in the reduction process other than manual
fairings of the solid line curves and the elimination in
the raw data of obviously erroneous data readings.

D. Dynamic Stability Test Data(Digital)

The dynamic damping derivative as determined from free
oscillation testing is defined here as well as the time
to 1/2 amplitude. Each configuration was released from
5 different angles of attack under 1 or 2 velocity
conditions.

R. Dynamic Stability Test Data (Graphic)

The damping derivatives are presented graphically to
illustrate the effect of velocity and release angle of
attack on the values obtained.

Since some models were tested for specific purposes, not all configura-

tions are supported by the full five-page compliment of data. Similarly
some of the information blocks on the Model Specification Sheets have
been left blank in those cases where the dimensional sketch fully describes
the model geometry and additional information not germane to the test was
not recorded.
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SECTION IV

TRANSONIC TEST PROGRAM

The investigation of Bomb-Ballute configurations described
in Sections II and III covered a broad range of variables
in both forebody and Ballute geometry. Concurrent with this
effort a study of high-density modular bomb configurations
was being conducted by AFATL. Because of limitations of
available wind tunnel time and the higher costs of models
for the transonic tunnel, relatively few configurations could
be tested in the transonic flight regime. The view of the
immediacy of the requirements for information on modular
bomb configurations, the transonic test program was primarily
geared to support this effort.

The subsonic test results were used to screen configurations
with respect to Ballute performance characteristics and the
results of the modular bomb study defined the bomb geometries.

The contractor participation in the transonic test program
was limited to definition of Ballute geometry, support of
the test program, and summarization of the data in this
report.

The tests were conducted at Arnold Engineering Development
Center, Air Force Systems Comnland, Arnold Air Force Station,
Tennessee. The results of thepo tests have been published
in AEDC-TR-71-8, "Transonic Wind Tunnel Investigation of
Ballute-Stabilized Bomb Configurations", dated January 1971.

The transonic test data has been included in the Configurations
Characteristics Identification Index on page 451. Configurations
102 through 119 were tested at Mach numbers = 0.2 through 1.5.
The data is presented on pages 352 through 386,
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SECTION V

WIND TUNNEL PRESSURE DISTRIBUTION MODELS

Although the contractor has been designing and fabricating
Ballutes for 13 years, the majority of the missions have
required trailing decelerators and considerna.lu data is
available for these types of Ballutes. The attached Ballute,
however, presents a number of design problems associated
with local airflow phenomena. The general approach to
the design or geometry of the Ballute shapes studied during
this program was confirmed by the successful flight tests
of a Ballute-stabilized, 3000-lb M118 bomb. (Reference
AATL-TR.-68-113, "Ballute Stabilization System for M118
Bomb") .

The i ssence of the problem lies in the effect of the abrupt
ster that exists at the bomb-Ballute interface station.
This gross irregularity in the aerodynamic contour results
in boundary layer separation on the forebody which, In turn,
severely modifies the pressure distribution on the forward
portion of the Ballute. If the Ballute for a specific
mission is to be designed for large quantity production,
considerably more must be known about this phenomena before
the design may be optimized. The forward contour of the
Ballute, the local stress levels in the Ballute membrane and
ram-air inlet size and placement are all affected by the
boundry layer separation and reattachment.

The contractor designed a series of modular wind tunnel model
components to be fabricated by AFATL for the purpose of
measuring the pressure distribution on a variety of bomb-
Ballute configurations. The testing will be conducted in the
4-foot transonic wind tunnel at Arnold Air Force Station,
Tennessee. The models were designed so that nose shape,
fineness ratio, boattail length, and Ballute size can be
varied.

The diameter of the cylindrical portion of the bomb models
is 1.75 in. Pressure orfices have been located over the
total configuration length, approximately every 1/4 caliber.

Only a selected few of the thousands of possihle configurations
will be tested transonically due to the limited tunnel occupancy
time scheduled. The same models, however, will be installed
in the AFATL subsonic tunnel for additional testing. The
results of the pressure distribution tests and the airgun-
launchud flight tests will be documented separately by AFATL,
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SECTION VI

AIR GUN FLIGHT TEST MODELS

All of theefforts previously discussed have been based on
rigid model testing in controlled environment. It was
obvious that some intermediate confirmation of Ballute
performance would be desirable prior to commencement of a
costly full-scale flight test program. The air gun test
facility at Eglin Air Force Base was chosen as the test
bed for these first free-flight experiments.

The 5.5-inch-diameter bore air gun with its ten-foot-long
barrel is capable of launching a 13-lb bomb-Ballute model up
to 1600-foot apogee altitude at muzzle velocities up to 600
feet per second.

The air gun test program will be conducted by AFATL personnel
at Eglin Air Force Base Florida. In support of this effort
and as part of subject contract, the contractor completed the
following tasks:

1. A series of 79 point-mass trajectories were run on the
IBM computer with the following variables:

(a) Payload weight

(b) Ballute size

(c) Muzzle velocity

(d) Gun elevation angle

2. The test vehicle was designed by the contractor, and raw
material was supplied to AFATL for fabrication by them.

3. Certain portions of the test vehicles were fabricated by
the contractor including:

(a) Three Ba],lute canisters

(b) Frangible nose cones

(c) Three 1.75-caliber vinyl Ballutes
Three 2.00-caliber vinyl Ballutes
Three 2.50-caliber vinyl Ballutes

The test vehicle will have provisions for ballasting to obtain
the desired center-of-gravity iocation. An aft-looking high
speed camera with battery pack has been included to define the

15



flight characteristics during the ascent portion of the
flight through correlating the photographic image with
a ground target pattern. Four self-erecting ram-air
inlets will deploy and inflate the Ballute as the round
emerges from the muzzle.

The bomb configuration chosen was one of the modular bomb
candidate configurations and is the same as the forebody
used in Part 2 of the subsonic wind tunnel tests
(Configurations 96 through 101).

This test program will afford the first opportunity of
correlation of wind tunnel results with free-flight data
on a bomb-Ballute system.
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SECTION VII

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

1. SUMMARY OF ACCOMPLISHMENTS

During the course of this program, several contract modifi-
cations were implemented to expand the scope of the effort.
Brief descriptions of the major tasks undertaken during the
program are presented here by way of summary.

a. A review of current and future tactical mission require-
ments for aircraft-delivered munitions was conducted
jointly with AFATL.

b. A review of current and planned munition configurations
and stowage concepts was accomplished jointly with AFATL.

c. The results of a and b, above, was the basis for the
broad spectrum of munition'configurations that were to
be investigated in the wind tunnel test programs.

d. Components for subsonic wind tunnel models were designed,
fabricated, arid tested at the AFATL facility.

e. Additional components compatible with the models in d,
above, were fabricated in support of the concurrent Modular
Weapons Study. These components consisted of nose sections
and fixed and deployable fin concepts.

f. The raw data from the subsonic testing of 101 configurations
was reduced and analyzed, and the results are presented in
this report.

g. A series of selected bomb-Ballute configurations fabricated
and tested in the one-foot transonic tunnel at AEDC.

h. The results of the tests, in g, are presented graphically
in this report.

I. A series of pressure-survey wind-tunnel models was designed
for fabrication by AFATL for subsequent testing at the
4-foot transonic tunnel at AEDC.

J. An instrumenfd, free flight vehicle was designed for
fabrication by AFATL and subsequent testing by launching
from the AFATL 5.5-inch-diameter air gun.

k. Three Ballute canisters and nine Ballutes were fabricated
for the air gun tests.
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2. CONCLUSIONS

A. General

A review of the configurations tested indicates that relatively
small caliber Ballutes can provide good static and dynamic
stability characteristics often with better static margins
than with conventional fin-stabilized munitiu•is. These
characte1stics Pro exhibited both subsonically and in the
transonic regime. Erratic aerodynamic characteristics are
noted, especially in the smaller caliber Ballutes, in the
region of sonic velocity. This phenomena is not unexpected
and should be considered in light of the short duration of
exposure to the critical Mach number that would be experienced
in a descent trajectory. The aerodynamic coefficient at
Mach numbers above and below the critical value should govern
the importance of the effect of the erratic data.

The deployable feature of these small stabilizing Ballutes
and the accompanying increased efficient use of available
munition stowage space indicate serious consideration should
be given to stabilization by Ballute in future munitions
designs,

A sufficient variety of Ballute sizes was tested to indicate
the smallest effective stabilizing Ballute for a given
munition shape.

In general, the stability of a configuration increases
significantly as Ballute size increases; consequently, there
exists no line of demarcation between stabilizing and decelerator
Ballutes, The required terminal velocity or the critical level
of deceleration during the trajectory becomes the sizing
criterion. In testing Ballutes up to five calibers in diameter,
all of the current known deceleration missions have been covered
at least in the magnitude of the drag required.

B. Interpretation of Data

The Ballute shapes tested throughout this p~ogram are based
on the concept of rigid support for the Ballute both at its
forward and aft extremities. This approach to the haruware
design minimizes the Ballute distortion at high angles of
attack. Obviously, the smaller the Ballute, the less the
distortion at a given angle, of attack by virtuu of the ratio
of the attachment diameter to inflated diameter. Since the
tested models are rigid, distortion effects are not apparent.
The application of the data presented should be tempered by
consideoration of size and angle of attack.
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Jdiscussed earlior in the text, boundary layer separation
and the resultant low energy air pocket have significant
impact on local pressure coefficients and, therefore, an
aerodynamic coefficient as well. Since Reynolds number is
a major factor in boundary layer separation, careful
comparison of test Reynolds number to anticipated full-scale
flight Reynolds number should be made.

C. Utility

The comprehensive nature of this study and the variety of
configurations tested tend to emphasize one of the primary
goals of the program. This goal was to present, in a usable
format, sufficient data to permit the reader to locate
configurations sufficiently close to his own in either geometry
or performance so that an immediate evaluation of the
feasibility of using a Ballute as either decelerator or
stabilizer might be made.

The data presented in this report attains that goal and will
further be enhanced when the results of the pressure survey
tests and air gun tests are published.

3. RECOMMENDATIONS

It is concluced that Ballutes have an important role to play
in future munitions delivery concepts. Several programs are
currently in progress at the contractor facility in which
Ballutes are being used to deliver munitions from aircraft.
The contractor is continuing in-house efforts to refine low
cost fabrication techniques for high quantity Ballute production.
The publication of pressure distribution test results and air
gun test results will further complete the aerodynamic picture.
Widespread interest in Ballutes indicates the continuing nature
of the technology.

Examination of the isolated facts, as stated above, shows the
need for continuation of the effort begun here.

The next obvious step is to combine this data with the infor-
mation that will be obtained from the programs mentioned. At
that time some of the inadequate configurations should be
eliminated. To further enhance the usefulness of the proposed
text, some basic ground rules should be established on various
tables compiled that would permit the using engineer to bracket
the problems of stowage compartment volume, Ballute system
weight, inflation times, and performance criteria during
inflation inlet sizing and placement.

It is recommended that a program be initiated to accomplish the
correlation of the data in this .report with data to be derived
from the related efforts in order to provide a more useful
format for the user.
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Item

Static aerodynamic data
Tabulated 21
Plotted 22

Dynamic stability data
Tabulated 23
Plotted 24
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General data
Model weight = 42,5.3 gn 2
Moment of inertia = 0. 20670 slug in.

Discription of components
Nose shape = fl:t with C. I caliber radius
Tripper none
Fineness ratio = 7. 17
Stabilizer 1-1/2 caliber diameter ballute
Burble fence 1.95 caliber dianicte r
Boattail 1-1/3 caliber long, 10 degre, cuon angle
Strakes (8) = 0. 05 caliber high

Remarks

Figure 1. Model Specifications for Configuration 1
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TABLE I. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 1
(TEST NO. 12)
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Figure 2. Graphic Static Aerodynamic Test Data:
Configuration 1 (Test No-. 12)
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TABLE II* DYNAMdIC STABILITY TEST DATA: CONFIGURATION 1

RI 1.IASE A*; -2.-t E'' 60.00

ATMO4SL'Ht-F.Iu ):NSIT Y(CSLU(,S/CAJ FT I' ') .100306
RF1FI'-t-N(~'U' V iAISQ F 1) r).o 1? )fino

kIf-rr-I1NCý . F1 N ;TH( H'r' 1) - ._1 12,) ) ( .

vs r t4umir ,&s I'l 7
VFLOCITV(PT/St:C), 201.

INITTAL 3AALF TIKI!. 1toN¶
ANGLE AN']LF 1: It; APLITUJ01

5D;U.~ ) I S (DSU3417ý CUNUS 3 (PER !RADI'\N)

53~ 10 1). 2179
Th.0' ~ 0.8378 -102.2d2?

4 0. 01)L 0.0' 0. 1 06 -99.1.07
30.110 ).10 n.6.3-104.114

251() 2.0 .714 -111.1r)4

INITIAL 9 A1. F TIM t_ TOJ CMQ
A N.3L E ANGLr 1/2 AMP1LITUJDE
O F, ýEl. Si (r)FG r S I SECONI)s ) CPFR RAfT AN)

LC. 'i -I152.7R 78
50 'D~ ' -143. 347

)o.0 1 *"3 - L40. 201

2'~~ Q I~.500 1. 2I1-4.0
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Fi~u~ ~,Graphic Dynamic Stability Test Dat&:Configuration 1
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Item Page

Static aerudynamic data
Tabulated 26
Plotted 27

Dynamic stability data
Tabulated 28
Plotted 29

2 CAL. CAL.

, ,DIAM DIAM

- 7.17 CAL UNDEPLOYED--

8.76 CAL-

Gene ral data

Model weight = 457. 5 gni
Moment of inertia = 0. 30732 slug in.

Description of componn~nta

Nome shape Z flat with 0. 1 calibor radisin
Tripper Z non11
Fineness ratio = 7. 17

Stabilizer 2 (:alibr diameter ballute
Burble fence 2 . 24 cal iber diarne.terBoattail = 1-.1/3 c:,tli.ber long, 10C degree, cone angle

Strakes (8) = 0. 05 caliber high

Remarks

Figure 4, Model Specifications for Configuration 2
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TABLE III. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 2
(TEST NO. 13)

VEL]CITY(Fr/SEC) 221.90 •,4f'l it"NCl [ IPWITi(FT) =0.1250
1)ENSITY( SLUGSI CU PT) -;H 1,CfF R1)'CFj AqFA(Sý FT) =(1.0123
L)YNAMIC PF .-SSLJI'kr(LBS/S, FTt = '.'•'• {. 6.('.LIBFRS) =3.0R33
RFY'ILI)S NUMIAF-p 2:.,1' -i " 'LPHA HIFT(UF"PRFES) =--3.flo )

ALPHA CL c N C C m SM
(1ýGREES I (CALI BER S)
Sr-T TRU-

-40*0 -43.0 -3.487 n.., -. H 3 2."17 10.0 V) 1,464
-10.0 ( -1140 -P. 4 6-9 4. ?1~ -1,* 7lbO 11 1 * 60952 1 464
-2n.O -73.0 -l Sn 4,?H":) -3.003' i. i',l 4.373 l,•ll
- 1 . Q -1H.0• -(, H 7 41] 4 .11 -2, O'7 .hl): 3 ?1815 1,350

-1.•0 -13.0 -. 401H 4.1v2 -1.3,q 3.8,ci 17,'4 1.262
- 6. 0 -1).0( - .4 02 4.('083 - I. 0 36 3, 17c 1. 3,41 1.342
-',, -6.0 - r.37 3 1981 -0. 784 k.,))b 1.1ý2 1.424
-(O -3.0 -0. 2,0 I 4.r1 - Of. 4 1.) 1 ."l6 11.150 0.366

"3.0 0). 0.144 4.( 0) '1.144 4.) 0 - 1 .'1,4 11.874
W) r(' . (ti7 4. r 86i n. 271 4 *079~ --2,241 4o~262

10.0 7.0 0.21l5 4 01 A 1). 7 1 .) 4.117 - 2, a 16t) I. a332
15.h 12.0 0 O1 502P 4. 0)4,) 1 . 33• i. 52 -3.6272 ?.456

2. 7 ' -.. 1 .0&-t 4. 1 .. 219 3. 61 R -4.m7 ? . 79

,0.o.l 37 ."1 3s.2,) 6. 14') ý,. 0 126 ') w) 1.005

26
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TABLE IV, DYNAMIC STABILITY TEST DATA: CONFIGURATION 2

.M'%rMNJT 'I- !N:;.ýT1A(SL.uJ-IN.Sý) i37?
ATMOSPHERIC ANIT SL2/C)FT ) =.).02390
REFE-RFNOF VCIQFT)I 0121)(
RFre-,ýFNCF- LFN',T H(rFl-VT) 71) .12 590)

TEST NLflBERS =119 12
VELOCI ~Y(PT/5;:r) ?C

INIrIAL H-AL F T IME TO m
ANG;LE ANI L[1 1/2 AkIPLITUnE
WEFGR FP s) (:EGrt: 4 1SrctJNOS) (PFR RA'1IAN)

60.000 ()0. () 0. 6J& -1A.of)46
50. tl0 '25. 0C 0~.9' -14+4.7?9
140.010 -),10 , O)A) 94 -115. q)qq
30.000 15. r) 1.L2 -32?.2"'"1

TEST NIJMbE ýS =1%ý 16
YE-LOG!C TY(F T/S~F I lrlD.

INITIAL 4 A LF T IME TO 010
ANGLE A NilLI 1 ) A AMPL I TJX)

C [ThR FF3) ( IE9 F S1 p s SE C 1,451 I PER 4AflI 4N!)

6 0.0o00 *01 11) 1.2 -22'1.544
50.000 25*1.4"1-,1.?
40.0100O'1.? -175.214
3 u. O 1 0 r) 0 1. P' 4 -

28
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Figure 6, Graphic Dynamic Stability Tes~t Data. Configuration 2
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Item Page

Static aerodynamic data See "RemarV" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

,0.43 STA _ _

i CAL CAL.
$irDIAM IDIAM

3.06 CAL-.]

7,17 CAL UNDEPLOYED

7.76 CAL -

General data
Model weight a 379. 0 gm Z
Moment of inertia = 0. 15260 slug in.

Description of components
Nome shape a flat with 0. 1 caliber radius
Tripper = none
Fineness ratio = 7. 17
Stabilizer 1 caliber diameter ballute
Burble fence 1. 24 caliber diameter
Boattail 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0. 05 caliber high

Remarks

Figure 7. Model Specifications for Configuration 3

30
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Item Eage

Static aerodynamic data
Tabulated 32
Plotted 33

Dynamic stability data
Tabulated 34
Plotted 35

.-0-0.4 3 STA

3.06 CAL-4- 
-

I.08
CAL

7,17 CAL UNDEIPLOYED ...... DIAM

65, CAL -,-

General data
Model weight = 383. 0 gnm
Moment of inertia = 0. 17626 Hlug in.

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper none
Fineness ratio 7. 17
Stabilizer 1. 08 caliber diarn toroid on concave extension
Burble fence none with panels
Boattail 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0.05 caliber high

Remarks

Figure 8, Model Specifications for Configuration 4

31.
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TABLE V, STATIC AERODYNAMIC TEST DATA: CONFi.JwAATION 4
T.EST NO. 141)

V1 LlCI T YI IF -,s r/ 221. 00 RFFI•B•'CN ý LtNGT|(IFT) =0.1250
A.WNSITY(SL.UJGS/CIU FT) ).1092.'? 37 EI:FUr.?CrN 4FA( SQ FT) =0.0123DYNAMIC; Pký-SSIJQ'Fl(I.AS/S J FT) 56 S 5 4 ,. .[C.L I OF4S| =3.083'33

kI.YN, IL)S NIJMUJ R =().2622?t 09 ALPHA SHIFT(D)EGREES) -3..O t)

ALPHA Cl. L CN CA Cm SM
')E;U{F F S (rCALI 3FRS)

S-. T RUJE

-40).0 -433.0 -36 7c).3 3.0' -4. H3li r) . '.04 , ? 0,81 7
- 6O.0 -3,r. - , 0. 637 3.'(N -I.888 1 .90. P,02 7.0?9

-?)*0 -23.0 -1.7 ;8 1.0i -).0 13 1. -1 1.5&9 1 .607I-ti. 0 -18,0 - I.| I I . 4 ' 1 to564• 1 6• 10035 0 o660
-l11.0 1' -0.,747 1 .,f') 6, - .)49 )q ) 1 I) 5 l 0.5ql

-6.0 Q. 0.0 10,1;? 9 0 )1. )1 -3 n. 511 0.43 a - 0. 3 1 .L.060-1 10 -b .,0 -(1. 1 ? 0,8•7,1 - .)o26"3 1. Vi -0.111 -0.s421
- 0),0 U• . - ). .%,! 0 .8 1 1 - 1 1.0 77 ti. I 'ý -0 . 17 9 -.? . 50 ?

. ('), (1 * 1 0 1 0 , H 3 ý 06, ( 1. 1 A[ A. • - 0 . 1 4 1 l.1 n -4 0 5

098 n W. 0.876 1.213 1.123 1. 06 ,• -0.994 8520. 0 1710 1.37 V 4 . 99 1.760 1.,1'11 -1.30 0,741
2., 27.0 2.. 17 .• i234 1.?.22 -2 .447 1.769

41. .33.? ! 4.' ' 5.034 I.. I -4.262 ).847

32
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TABLE Vlo DYNAMIC STA131LITY TEOT DATA: CONFIGURLATION 4

MIZMF.NT JF 11W*4IAT1SLU,-IN-Sr'2 r-¾I7tA)'.
AT+i)SPHFPl( IC FISITY1SLJ'S/C.U T=';~

Ti-sr NUMBE3RS '¼ ?J
VFLiIC ITY (rT/ SK )= ?In~.

INITIAL HALF T!MF TO CmQ
ANGLE ANGLI" / P A MP L II U 0

(DEGRE~ES) r) F G RFFS ~ (COflcuqo PER RA1I4AJ)

600010 11100" r) 15 6 -101.V~i2
5 0 000 ()25.000'.) ý. f! 3?1-6,0
40. 000 1). 0 0 1 *C -76.32ý
3 .0 a0 ()15.0~ () 1 -70,037

215..l 0 13 71. 13

VFLrJCITY(rT/SrC H'

INITIAL H A L Fr[M r; TcmQ
A%'GLF ~ ANGL' 1/2 ýiPL ITU')F

WEGREFS) S i S FGUN )S (P -ý A'

5 0 .0 11).10 01 l~c 4 - 141. p 7

40.ooo 9~no -0). )2.41
30.00 M)1'.13 ~ *43 16 4. cm -3
25*0)() 2 .. -1 . 14i.7

34-
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Figure 10. Graphic Dynamic Stability Test Data: Configuration 4
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1''
Item EPane

Static af.rodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

0.43 STA--.- _ _ _ __ _ _

S3.08 CAL 1,08
CAL

7.17 CAL UNOCPLOYED 
DIAM

a850 CAL

General data
Model weight = 382. 2 grn 2
Moment of inertia = 0. 17393 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper = none
Fineness ratio 7. 17
Stabilizer 1. 08 caliber diam toroid on conca extension
Burble fence none witiý ut panels
Boattail 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0. 05 caliber high

Remarks

Figure 11. Model Specifications for Configuration 5
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Item Page

Static aerodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

0.42 ST A

3.08 CAL 0,75
CAL

7.17 CAl. UNDEPLOYED SPAN

8.50 CAL

General data
Model weight = 376. 0 gm 2
Moment of inertia = 0. 15063 slug in.

Description of components
Nose shape = flat with 0. 1 caliber radiun
Tripper none
Fineness ratio = 7. 17
Stabilizer = 0.75 caliber diam concave extension withpanelb
Burble fence none
Boattail = 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0. 05 caliber high

Remarks

Figure 12. Model Specifications for Configuration 6
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Item

Static aerodynamic data
Tabulated 39
Plotted 40

Dynamic stability data
Tabulated 41
Plotted 42

0o.44 STA~..~
- 1-1/2

CAL
- CSPAN

3.08 CAL-0-]

-d 7.08 CAL UNDEPLOYED

S7.58 CAL

General data
Model weight = 312. 5 gin
Moment of inertia = 0. 14810 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper = none

Fineness ratio 7.08
Stabilizer = 1-1/2 caliber span inflatable conics
Burble fence none
Boattail 1-1/2 caliber long, 10 degree cone angle
Strakes (8) none

Remarksa

Figure 13. Model Specifications for Configuration 7

38
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TABLE VIIL STATIC AERODYNAMIC.,TIST DATA*. CON7IGURATION 7,
TEST NO. 16

VF I. HC ITY( F T/SEC) P14,IH 50 irFFFRPNCE L.F.NGTH( FT) =0. 125')

ra-NSITY(SLIGS/CJ FT) -3.00•313 RFF(RENCF ARFAISQ FTJ =0.0123
)YNA41C PP1'SS'JPFILBS/%Q fi 55.22 C.G.(AALIBFRS) =3.0833
RFY'JILOS NUMI.FP. =0.2476F O ALP4MA SHI F t1EGRFES) =-3.000

ALPHA CI ( CN CA CM SM
()F G1 F: St ( LAL IBF S)
SE-T T RJF

-•0sO -43.(0 -4. 14H 4 (4 .- i -1i.134 n.603 3.325 0.511
-l nI) - ?.• 0 2 9li 'is147 - 4, 19 g. . r)23 2.03 .1*48 • 5

-), i -?l. 0 -,).O4 1 1 0' n -2.712 1 .079l 0.1If 0.05H79
180 0 - 1• ( -1,55t•11, - 10 H7 1.071 10059 )o. 53:1

-1 . -, 13 . r - 0q 0 rl t. I . 2'3 -1.213 1 1 r) 0.505 0.416
-6.0 - n, V.. 5 44 1.11, -c).110 l.0n4 0,192 1,271
-4.0r -f.. , -I I)' 1. 1*, -1 ) -0.4 •1? 0.962 0.148 O.360

-) -(.o -(.?fl C,.0 -1.2 66 ( Fk. 0,086 0.32?
i.s 0.0 ( )a) (I.Pj? 0.*) 0.867 -0.068 0.0
1,,0 10 (.? 245 .0.(o1). 2H3 n. 998 -0.111 0.394

In.(o 7.0 0.456 0.,o71 09.571 0.908 -0.195 0.342
1 M, 1A.In o. d6H 1. 162 1.093 0. ')b -0.569 0.522

I.O 17. 0 1 .353 1. 57? 1.741 1.067 -1.115 0.755
31). 27.0 ?.41P ?.3`5, 3.218 11101 -1.792 0.557
4-1,. .• v .i 354 .3. I'll 4.?785 0. 77? -2.766 0.578
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FIgure 14. Graphic Static Aerodynamic Test Data:
Configuration 7(Test No, 16)

40



TABLE VIII. D)YNAMIC STAILITY TrST DATA: CONFIGURATION 7

R.L FSI T ANSL f-ILF-AT TACK( 0FGPFES - 60. n0
MOMENT 1r I NFRTIAISStJf,-INJ.SS) =0.14 ý10 0
AT .USRHF.. r c DC NS I TY ( SLUG;S/Cll FTT )- .n022.88
,FFE•qNCr ARErAISO FT) ,O . l 12 30(
RLFE RENCE LfN';TH( FEF T) .n .125000

TEST NU'4!:,t R.S = 55t 5

VELf'0CI TY(FT/SS '-C)" 200.

INITIAL HALF TIME TO CmQ
ANGLE AN(GL L' /2 AMPLITUO)F

I D EG, ý EI E( SFGRrrS) (SrC[UODS) (PER RADIAN)

I0. 000 i())o 000 .769 -84,347
50,001 ?1.100' . 8311 -78o005
40.00,) ?1. 000 0.8,1 -73.579
300.0)') 15.000 1. 1006 -64,439
25.001 1 2.s5OC' 1.087 -59,624

TEST N¶JM 1 V'RS -r [L )
vF.rjcI TY( FT/IS ( ) S.

INITIAL HALF TIMF I'U CMQ
ANGLE ANGL• 112 AMPLITUOE

1 1 ) (IFFGRFfS) ISFCONDS) (PER RADIAN)

b, )i0 !0. 0o 1.066 --121,697
50. 0 0 3 0. r" 1. 200 -108.070

40.0 Y0 20. nn - I. 2?8 -105.595
30. "o0 Is.0nC . I.69 -II0.95q
25. 0)0 1 2.r, 1.05 -120,616

41
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Figure 15. Graphic Dynamic Stability Test Data:
Configuration 7
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Item Pai.e

Static aerodynamic data
Tabulated 44
Plotted 45

Dynamic stability data
Tabulated
Plotted

"1-2/3
* ~D CAL

___ __ ___ _ .__ DIAM
-. -3.08 CAL -0- T

7.42 CAL UNDEPLOYED

7.92 CAL

General data
Model weight 306. 2 gmr
Moment of inertia 0. 13076 slug in,

Description of components
None shape flat with 0. 1 caliber radius
Tripper = none
Fineness ratio 7.4Z
Stabilizer 1-2/3 cialiber diarn inflatable paratail
Burble fence nanone
Boattail 1.84 caliber long, i0 degree cone angle
Strakes (8) none

Remarks

Figure 16. Model Specifications for Configuration 8
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TABLE IX. STATIC AERODYNAMIC TEST DATA: CONl':-,1iJXTION 8
?TEST NO. 17)

VL-L(,ITY (FT/Sr.G) = ?1.? .,' 'F-F -4FCF- L.FNGTrI(FT) -,.1250
I*ENS1fY SIl.'iGS/CIJ FT ) = I I r F FF4 1`4C- AIlFA( r'Y T) - .T 0 1,'3
0-)YNAMIC P P r SSJ' ::fLtB / S J FT) T = 1.r) ;..G. (CAl.I HC Z S) =3.OR A3
kEYNflLDS NUMHFR - . ?2 1 5f. oi ALPH,4 SIIFI C) REFS) =-3.0,0

ALPHA U. 1C) CN C A c SM
Sl. Fl- ;) (K AL I bFRS S

SrT 7 F•.LI

,-4. - • . 0 - 4 . 1 ̀1 4 5 . ') 0 - o . 9 1 1, 1 " 1 1 b • . • I :1 .6 2 7
I f) , 0 - 3 • . . -i l1 " 3 . 4 # 1 /1 I. !372 1 .1[ 7 4 2 7 • •0 ( t

-?0,.0 -?*,) -2. 1? 2.2 ;) -'.Th'+ I 126 1i.$"l 0,672
- i .0 - I P .0 -I. P')I I I.. -? . t7i l ' '1. 01 18. 1.4 6

- f). f - ') ( - 0 . ? H r 1 4 ,1 1 4; h 7 7. • 1 1 . 1'• --. A - I1 . 0 ;A7

1.0 ,).n -0.0. ' 1.22' -0.01) 1.22? 0.0T() b.73')
j I() 3.0 n).l A If 1.i ii ). 16.- 1 ? ??4 -o. 1 ,40 1. 136

10.0 7.O I. 0ii I .I * , 3 1.L tI -0. W7r
115 oo 12 * 0.736 1. 3 Ili 0), 'ns* ~ l' . 1
?O.r) 17.0 1 4 r,5 1 . t 1- 1.769 1 1 Lo 1 .20H 0. hA3
'10.0 27. 0 ?, 4 74 ?.•) i I ? 8 1 I li,) -. 1t.'). 1.04
40,.0 37.0 j.; ,; V) '1.026 t. 140 -. 3.' 1) 7.70')
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4

Iternag

Static aerodynamic data
Trabulated 47
Plotted 48

Dynamic stability data
Tabulated 49
Plotted 50

k0.44) qTA -
S~CAL

_ SPAN

3,08 CALC

... 7,08 CAL UNDEPLOYED

7,83 CAL

General data
Model weight a 329, 5 gm v

Moment of inertia = 0. 15160 slug in.

Description of components
Nose shape flat with 0, 1 caliber radius
Tripper - none
Fineness ratio 7. 08
Stabilizer 1 1. 83 calibe r span Inflatabla fins
Burble fence none
Boattail = none
Strakes (8) none

Re ma rks

Figuro 18. Model Specifications fOr Con'figur'atiOn 9
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TABLE X. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 9
(TEST NO. 18)

VfL,.JClTY((-T/SFC 21,.5c) RF-FF'Wr fC.; LENGTH(FT) =n.12110
1)ýNSI1Y(SLr,(,S/('J FTI =0.O0( 3L1 HFP ir'-NCF Al',EA(SQ FT) -.-0.01?'3
DYNA•MIC PRESsJRI(LIIS/S FYI = 5'i.l C.G. (CALIBERS) =3,0813

RA.YNr)LDS WIJf, PFP -- ),?374F O0 ALPHA SHIFT(DEGREES) =-3.000

ALPHA C.t. C, 9 GN CA CM SM
{r) GFC, 4 s) !(L[ IECALIB ,RS)

SET TRU V

-,4 ) .C - 4 3 .C - 5. 7 h 6). 1 Y. r -8J.451 44 . 7 9.371 jl. Oq

-10.0 -33.') -4 .6Wf 1.€ ¼ + -5.95,) 0.541 6.671 1.121
-20.0 -?3.n• -P.988 'if.', -3.669 ). 9H6 4.455 1.216

- lhO -1,84 0 -P.07 I,.(. f -?.49? 0.954 3.429 1.376
-L0.0 - 1 .,. - 1.16:) 1. ,.-" - 1. 1108 0 . 49'' 2.24H 1.243

-f. n -o . " -1.071 1.( 3.,) -1.22? 0 . W) 1.497 1.225

-I.o -().0 -0.677 (. QL2 -0.769 no.936 1.121 1.458

-(.n -3.0 -0. 3719 n.85i -0.383 n.834 0,541 1.413
"". . r) •PLý () Io.)9 Oa02 0.800q 0.057 -1.934

V.c0 3.0 .19•1 0. .?. 0.234 r.,13 -0.474 2.022
P.O 7... 7. ft' 0.)• 0.884 O. 196 -1. 168 1.322

l•.0 12.0 1.325 1.1 L. 5?28 0.818 .- 1.938 1.268
"I .f0 17.C 2.06'1 4 4,-l2 ?.1 1. 777 -3.288 1.374
i().• 2 F 'I53A ?.7 '7w '.41T 0.8013 -5.532 1.252

4,1,r 7•.( 4. 784 4. 022 6.602 .312 -7.519 1.139
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Figure. 19. Graphic Static. Aerodynamic Tcx sL DaLa: Corif Iguration 9
(Test. No. 18)

48



TABLE XI. DYNAMIC STABILITY TEST DATA: CONFIGURATION 9

RELFASE AN4(Lr-r'F-AT T AC.K( DEG•, S)= 60.00
MCIMENN OF INlF ,TIAISLU(-IN.Sl'.i) =0.151600
ATM,3SPHE-PIC [)'TNSITY SL'..;S/CU rT)--0.00220'3
REFFRFNC[- APLA(S:) FT) =) .01230 0
REFERFNCE L-N.THIIFFr T) =1.125000

JEST NJMHFJr- *-, 71 , 7'
VELFOCITY(IF TrS(;) 201.

INITIAL 'AA. F TIME rT CMQ
ANGLE ANGLr: 1/? AMPLITUIE

(DEGREL. S) (0)FGR "i) ( SFcONO)S) (PER RADIAN)

60.0.30 30.k01 (.412 -160.21•
50. 00o3 ?5.001 ,*.75 -13r9.148
40.110 fl. 000 0.506 -130.55b
30. (110 15 , r, l 0 0.478 -138.238
79.0 1? . S 0; 0.'462 -142.908

IF ST NUJli' -S ,7, ,
VLLk CICTY(FT/SL(, I .

INITIAL HALF TIME TO CmQ
ANGLF AN ,L. 1/2 AMPLITIP)E

(A. I p [FS) 9 E,;R (SFC0NOrS) (P.R RADIAN\ )

6b .0"0') A0. 0. 62 5 -211.504
50. 0002 .) e) 1" -'.,33. 9 17

40.0130 -1. ) 3.957
-3O60)o 1, .')0 • [ -162.696

0')5 003 1 .. 0:1 r).q 6 3 -153.264
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Figure 20. Graphic Dynamic Stability ToSt Data: Corii'iguration 9
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Item ... e

Static aerodynamic data
Tabulated 52
Plotted 53

Dynamic stability data
Tabulated 54
Plotted 55

CAL

0.31 STA0,0CL I

h3.08 CAL

10.00 CAL

General data
Model weight = 410.4gm g
Moment of inertia = 0.26603 slug in.

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper = none
Fineness ratio 10.00
Stabilizer 1.48 calibe'r span rigid fins (M-I18 bomb)
Burble fence = note
Boattail 110no0 ,

Strakes (8) = none

Remarks

Figure 21. Model Specifications for Configuration 10
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TABLE XII. STmATIC AERODYNAMIC TEST DATA: CONFIGURATION 10
(TEST NO. 19)

VFL(ICITY(FT/.",PC) = c1 .')-0 'i--F7'ItNc" [FNGIli(FT) =r).1250
r)ENSITY(SIJUGWIC,J FlI) .PriF:,I:JFNCr A-LA(Q f.T) :=0.0123
0)YNA'gIC, PPCESSIJI 1- 13!S/ ,) FIl) : 1.• .-. ;. (c%!. IW, (•S) v' 1.0f43 ,

:IY .N'1L)S NlJMil.. . )'l " Q" Al I''IA 4 lFr +(01-o lt 1 ----4. 5 r)!

ALIP A 1-I ) (.N (M SM
(1)EGIfFS ) S ((.AL I f-RS
SPT T tUF

-40,.e( -44.5 -c,.090 6. 1•V+ -1. 6•# o. t')1 ?0.13 1 3.30-31.0 -34. b -5.1 V", 31b.' I i - o. 4hZ a ,41, 2. a~.: ?. Hq
-- ?1) 0 - !4. 5 • 'i 31 2 a07' - 4, fl)8/ tS 4,c 1 .1'15101,)6?

-i .jr - 1 5 -?2.'9)I 1.. 1 -1 4 P)7 7 4.4 t3. 52 4 2.4 6.
-10.0 -14oS -1.15 " 4,a<: Pl . 0.+. 46 1? 3 n 7

-6.0 -1~)0. -1. fl, ,? 0.f"), -1. 1154 .401 1 i.' )1 3.034
-- A.0 -1 9 - ,H4h f) i d.4. 14 3. ?9

3.0 -1.5 -11.162 1. , -:. 74 0. ')',Y 0OH
', 0 1.13 0,17? 4 et4,, I. 10) (.1 ' 2 -0,I •1 1.040

I'll( 51.5 (1. 4•; 4, 14J . 4+• I o3 y-'•) - . '4 t7

19.0 11).5 1.1 1', C'.. 14 1.?43 )m 414 -1. iq3 .7'
;:0.0 15'-. 5 1."77" I * 'i3 ½. II 211 ()L,') -- 6. I :,A ).7rio

'.o ?l. '5 3. •7.) P.40" 1. 7'. 4."'2 -0.'L 2 "w1 t.
40.0 3 .; 8.• i 4 4.2'.)i /.451 ('.614 -1.517 2. 128
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TABLE XIII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 10

RLLEL-ASý ANGLE- -OF -AT T AC<ý( IFCP iES)~ n 60no
MOMPNT )F INVRI4Tt1SLIJ3--IN.50) =02661 1:1
ATmrY1I.IF'p(ý O'NlSlTy( SLU-.;S/CL) FT ) =.0023('2
kEFý7Ri-_NCF ARf \ S'ý Fr ) =j .0 12 3no
REFfFRINC LEN TdV~-.:r-TJ 25'

TEST NUMBERS ='* 71 91
VtL'L)C1 TV(F T/$l()= 20)~.

INITIAL HALF T1Mr Trj
AN GL I AN L: 1/? AMPL I TiJII2
W LI: S) C (%CONOS (IAkft\'

6 )I 1 - 334 1 2'

2 .0 ko ' ' 10(4 1.l7 -4? .( 7410

TE ST !NUA fr7cl, lo
VfL(OCITY(FT/S-.:- fll`ý

INIT IAL HALFP tI~ ml ,
ANGL F ANGLt` / 1/ PL I TJ -1[
(r flGR EFS) Ilrcip Frs F S CvIJs) PF'k RAI! V4J

60.00() a~'h 0 76 . i r. 47
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Figure 23. Graphic Dynam~ic Stability Test Data: Configuration 10
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Item Page

Static aerodynamic data See "Rernarkb" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

- ' 1.56 -

K0.35 STA - ~ 0. 588CA CAL [1/~ CAL

I_________________S PAN~

CAL /

8,93 CAL

General data
Model weight x 3 4 8.5gm 5
Moment of inertia = 0. 17514 slug in.

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper none
Fineness ratio 8.83
Stabilizer I caliber span rigid fins (BLU-27B-fire bonrb)
Burble fence = none
Boattail none
Strakes (8) none

Remarks -

Figure 24, Model Specifications for Configuration l.1
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Item Page

Static aerodynamic data See "1l'rnarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

/.1 1 CAL'T H0,58 CAL - ...

CAL Q5 SPAN
DIAM 0.5 ,I ,,-- _ -~ o,

3,08 CAL

8.83 CAL.

General data
Model weight = 361.2 gm 2
Moment of inertia = 0. 17258 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 caliber diameter
Fineness ratio 8.83
Stabilizer 1 caliber span rigid fins (B.LU-27/B fire bomb)
Burble fence none
Boattail none
Strakes (8) = none

Remarks

Figure 25. Model Specification for Configuration 12
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Item Page

Static aerodynamic data
TaLuld•ud 59
Plotted 60

Dynamic stability data
Tabulated 61
Plotted 62

+ z:f 1.40
0.90 CALAAL

0.8 SPAN

•"3.08 CAL•"

10.00 CAL

General data
Model weight = 423,3 gm .

Moment of inertia 20.26223 slug in,

Description of components
Nose shape flat with 0. 1 caliber radlus
Tripper = 1. 10 caliber diamete r
Fineness ratio 10.00
Stabilizer = 148 calibvr span rigid fins (M- 118 bomnb)
Burble fence = none
Boattail = noune
Strakes (8) none

Remarks

Figuro 26, Model Specifications for Configuration 13
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TABLE XIV. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 13
(TEST NO. 21)

VF L 1CI tYIF T /S F. C ?1[.50o RFFE1iFNCE LENGTH(FT) z,)l."1?0
DFNSITYI SL'',S/CU FT) 110 ?4 R F rkFFFRE\4C C ARFA(SQ FT) a 0.0l1?
IW A' I.14 1 C 1) ,L'.S S U 1*F (LB11S /S') VT| '= b 6 C.G.fCALIBC-RS) =-3 . 0R 13

(EYVN',LDS NUABFk -a).100?F 09 ALPHA SHIFTIDEGREFS) r-3.000

AL PHIA CL .I) CN CA Cm SM
( ')FGQFF S) (CALI BER S)
sr* IiRUF

-40.0 -43.0 -5.310 5. S 44 -19,. 860 ().652 20.441 2.598
-31.0 -33.0 -4.479 3.0f71 -5.86r 0.807 1H.270 3.115
-?n.n -23.0 -3.426 2.Iq) -4.006 0.668 12.681 3. 166

- I rV . 0 -18.0 -2.350 1.463 -2. 701 0.68? 8.842 3.273
-V).0 -13.0 -1.602 1.053 -1.198 r.h66 5.836 3.246

-1.0 -9.0 -O~q4t) M.801 -1.063 0.642 3.517 -4.309
-3.0 -6,0 -0.48n O.k • ) -0o549 0.539 2.002 3.647
-1.0 -3.0 -0.297 r) ,÷5 -).320 0,4?9 1.190 3,725

,.0 ro. 0 -0. 104 04 Ov0.1C4 C. 4o10 0.461 4.440
',.0 3.0 0.311 O./,' . 334 n.428 -0.470 1.405

11).o 7.0 0.697 c. I 14 7 • i ?l 4. 592 -2.060 2.69,8
1 a t) 12.0? 1.3135 0.: 1.478 Q.535 -3.994 2.702
00.u 17.0 ?.121 1., ?', 2,401 n0.600 -6.,93 2.829

W0.0 27.r 3. 7t) 7 ?.,,.) 1~ r, n. D q6l" -13.850 3,.068

40. '37.0 4.71 ? 4.?1 6. 30? 0.525 -18.732 2.980
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Figure 27. Graphic Static Aerodynamic Test Data:Configuration 13
(Test No. 21)
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TABLE XV. DYNAMIC STABILITY TEST DATA: CONFIGURATION 13

RF.L17ASC. AN(;L E-1nr.- ATTArK ( DE dR E | : b -- 6 .00o
M(1'4r-Nl (IF =\E 1 A S.I,- N • I -,').,262230

ATMOSPH•ýIC I).FN ITY(SLU(,S/(C FT)=).00231.!
REFFR,'¶NCF ALýEAfS, FT) n.0o132 .)
RE FERENCI LFN0IH(FF!T) =0.125J00

TEST NJMIRFRS 11'3 114
VILUCITYC IT/SE.)= 200.

INIT IAL HALF TIME TO CMQ
ANGLE ANGLI- 1/2 AMPLITUDE

(DEGREF.S) (OEGRF'S) ISFCKON1S) (PFR RADIAN)

bo, 9'10 30.00,' ^..I 4 -6 16,4 5A
50.0,13 0. n ) 1. 25 9 -43 *205
40, 010 ?'.. 0 ). 2'7 -382.853
30, 1,()o 1 i 00"1 '1 9 f:- -11 9*),044
2 5.111,1 L2. 0• . O' -2•44.149

TEST NJM0U . ,S 6q" ,
VFLOCI Ty{V TISI:C)= 11"'.

INITIAL HALF TIM! T11 cmQ
AN VLE ANGLF L/? AMPI ITUDIE

(Df.G4Eh S) IPGRFr: ( SFCoN4)S) (PER RADIAN)

, 0 C'0 ") 0. OnO (10 .,-, b -48,34 202

50.o*0 0 (' 2. 5] .6 -440.861
4 0. 0.),0 1q or') nn• 1' -- 391.0O87
30. 01.0 (1 (. Po : 2 55 ?. - 3 12 3

I .5 0 m) 7• 1- 1), [)6t
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V ~Figure 28. Graphic Dynamic Stability Trest Data: Configurat ion 13
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Item Page

Static aerodynamic data
Tabulated 64
Plotted 65

Dynamic stability cIati
Tabu latd 66
}-•I' t II 67

1.10 1.83

CL CAL

,58

S3.08 CAL

"6.98 CAL UNDEPLOYECD

7.73 CAL.

G.eneral da ta
Model weight = C) ' gi l
M or en frt of i t rt = 1) 1.(, ,lg iii.

Description uf c uonwpoti e nt,
Nose shape H lat will 0. I ( tl 1 r radius
T rippe r I. (1 t ,l Ui'l, 4L1.1111ch.),

Fineness raitio (1. 98
Stabilizer I . 8N illhor ý,p-tn itflatable fins
Burble fenll c 11"1C'
Boattda I I 11tit.i
Strakes (8) = n fl,

Rtena rks

Figure 29. .. ondl Spv, ii irati on. l or Configuration 14
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TABLE XVI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 14
(Test No. 22)

VEL .(CITY(F TiSI-r.I '1 '. fwI F' , F . NGy II :T j z0. 1250
JLNSITY(.IY SLUG;S/CI I 1) I F 1 " ,) 1 " F. R AJCF A"'LA%' SJ FIT) =0.0123
DVYNAIIC; PF FSS ORUPLS/S') fT = 1."4 C..(C, ALIkflS) =13.01H33
k Y",OL')S NJM•Fr•P 2 1. . /" 01 ALPHA SH F i t Jfii.;AFES) =-3.000

AL PHA CL C( CN rC A CM SM
1 ) F',.WW. F 'S) (CAL! FRS I

-4).0 -43.0 -5.282 '¼.311 -8.524 03 1,26 i.554 IH 5 7
- -3.00 ' -3. 114 . k -J.?&F, 0.,w?7 ",,67iH 1.264
-? . -2) 0. ?. - * 1 6 1- . 't1, 84 1 *. 11) 4 . ',I 1.*. 13
-I ' .0 -1 ?k..0 -1,()()4 1.111 -?. I I. . 1 '17 1.114

1- ,0-'. -. '., 4  1.1' -. Pb'* 0./ .o.11 t0.2 1S
-/'.0 -9O - .,3/ 1 .- )... .1,1 1 .4/2 1. 3,4')
-3.0 -(¾,0 -0.01 P 7' '' --. 7 3 1 10 4 1 * 40'9q
- (.0 - 3.0 - . 1' C.1 -r..5 ,, I p2 0. 1,,J7 .8.a'3A

1() 0.0 0 t, ' '.I1, C." J 0.1, 114 - . 1.4H 4.96 7
(6.0 3. 0 j. Ql H 0. . 424 ). 71? -J.bI'i 1.2o21'.0 7.0 A. -l I f", '1). 39 n . fl§ -1 .534 1..63A"'i

t. 12.0 1.4 r I I, l 1.713 Q,'A/4 --. LA 1 1 1.642
2). 1 7.0 ?. (i, i I - 3, ) ,.'p1 c. ih¾ - 1.424 1. I
",,3.0 t7. 4... 2.14 H 1. , . , -3.211 1. ?40

/
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TABLE XVI. DYNAMIC STABILIT±Y TEST DATA: CONFIGURATION 14

RELEASE AN ]tr •F- 'I F]• " 0. 9 0
MOMENY CIF INrN1IIA(5LH i-IN. S. ) ' *'., • '"

AIMI•L)HI-P I ()E'ISI TY{ 'ALJ;S/c fT ) (..102' j

L,-.F t FNCI L :N!..,( F 7):T - . ] .,

TEST NU,'R[-.S =117,1.:A
VELOCI TY( F: T/S'C)- 211.

INITIAL IALF f 1Mf Tt'] c m.)
AN.L F. - A1't( L I tiJn)

60. 0"0 3)0 r "., ,- 3 0. b

4n on ;0,00 005 ) -117., ,I

30.0"10 f.ll, h r). 5 37 -11 7. ' 1I
25 .00 I , 1, '. 14 - I 1.t 7 1

TEST PAl4j;4 bl" I II I L -
V EL'CI T (Y TF; S ; )- 11 ).

INITIAL HALF rI" : 1-T CM4')

AN(;LE A NGLr 11/ AA PLI TuWr i1
{ 0EGREPS) 1) GRF S P S s C' IN F)S (PF'R '-4A )I AN)

60.0U ?".01O ". e0))0l -r0)4.1 U1
5 0. ')'3 1100 •" • )- 3 .b 2
4 0. (,0n 11.',, ".l -I [ 9 7
3Q' .n• 1" 0; n) r.• ;4 1 - Co•, . " r

S5.0 OI;' • 5 '. ' -!4[. 4'7

. .66



-2

w

U
+

010

F-

0 20 40 60

INITIAL ANGLE OF ATTACK, a INITIAL (DEGREES)

FREE-STREAM VELOCITY

A =100r-PS

o 200 F PS

O 217 FPS

Figure 31. Graphic Dynamic Stability Test Data: Configuration 14
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Item Pane

Static aerodynamic data
T.,bUAl.t•d 69
Plotted 70

Dynamic stability data
Tabulated 71
Plotted 72

_L_•_0.55SsTA-•-'--,..

1.10 2 CAL 2.24CA !L / + , DIAM CAL.

CALALDIAM 2 - 2• IM

-*--3.08 CAL

5.65 CAL UNDEPLOYED

7.05 CAL

General data
Model weight = 388.7 gmr
Moment of inertia = 0. 18798 slug in.

Description of components
Nose shape flat with 0. 1 caliber diameter
Tripper - 1. 10 caliber diameter
Fineness ratio 5.65
Stabilizer 2 caliber diameter Ballute
Burble fence 2. 24 caliber dianictcr
Boattail = none
Strakes (8) none

Remarks

Figure 32. Model Specifications for Configuration 15
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TABLE XVIII. STATIC AERODYNAMIC T1ST DATA: COKFIGURATION 15
(TEST NO. 23)

VLLICI FY(FT/sFr-C ? I 1 -50 RF ..R F'iCF LENGTH(FT} =F. 1T5i)NS I TY( SLIC; ý/(>J F ) T 1012 7 7 WI'FF F1PNC F A' 1FA(SW FT) =n o .0123DYAAA IC PRESSIUJRF( L HS/S.j FT 4 - .3 9 L. C.1CALI[ERS) =3.0F33RFYNOLDS NW.iit-R =P.?1 08 ALPHA SHIFT{)EGRFES) =-3.500

Al. PHA CL ) CN CA CM SM()EG' FES) 
(CALIBEHRS)

Sr- TR T ):

4)'o () -4~3.'- -? .734, 2 -. 39~ .03 4.611 0,739- ).,) -31. -1.830, -l . ?44 e. 12 3.282 0.773-7•. - 3:,5 -1 1 ?f) 4, •; -2*H37 3. 1.6 ,1).339 0}.824+
-[".0 -I8. 5 -0.771 4 4 #' -?. 15", 1. 9q 7 1.742 0.809-11.0 -13.5 - c ,i. 3X ,1 if t, 1 "4 -1. 5s) 4. 17c' 1.45q¢ .0938

-0.0 - -0.403 4. , 4 -1. 125 4.277 1.270 1. 129-' 0 -6., r) . 446~ 4 .'A t -()40. c3,) 4 .2?11 1*162 1.237
-0.0 - - , -0.284 4.13', -s. 1- 4.111 0.678 l.?bS

'.0 -0.5 0.075 4. P16' 1.0392 4.106 -0.368 .,4AOP. 2.5 0. 179 4 . '," . 36'4 .2?H -1I.01.7 2. 79,3
I0 . 6.5 *.?qc, 4.,4 7 0. o04 4. 't 7 -1..336 1.. 6 h?]'.f 1].9 0.314 4'. l,) 1.18) 4.?6H' -1.479 1.2441.0 . 0. 5 p 4. 1, 81.s /. 12 5 -1. ?42 0.9600.o ;'A. 1.315 41(.' ) i. 24ý 3.55h -3.025 e,93341.0 •,,. 2.077 5.1 4, 4.76)1 1 +? 2 -4o 140 0.870
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TABLE XIX. DYNAMIC STABILITY TEST DATA: CONFIGURATION 15

RL. ASFE ANGLF -0F-ATI ACK0FGF (,D'F;r- 60O.
MOWMI NT OF I Nf R I A( SLit;- IN. SQ1 ='.1 7IQW'
AT I "',•P'i ..R I'C S Ih YI .Sl.J.,ýS/CUJ F I) =' .102 315
R F:R-NCF AQ i A• IS, FT) FT .,,)12 3O0
RFP-rRFN4CL LEN-TH(FFFT) =10.125010

ILST NUMbERS I 1"1v129
VELOCITY( FT/SF.C ?00.

INITIAL HALF TIMF T. CMQ
ANGl I- ANGLi- 1/? AMPlI.ITtJDE

(DPGPF.ES) (flFGR t' •-S) (SECONDS) (PER RAOIANI)

1P,01') 3"1.100 0r. 93 4 -87,054
50. or )" 5.00' . 20 3 -67.608
40. 001 2,' .c' 0: 1..)4 -59.361
30.300 19. 0) 0 1.634 -4'.292
2'5.0',1)0 1 ?. 01) I. 7 -644,267

IF r .) U' tr F W S - 1 I, 116
V f LOC I TY ( T/ H I')( 1 .

INITIAL HALF TIME TI CMQ
ANGLE ANGIL' 1/? AMPLITU)E

(OLGRFFS) (F';RP.CS) SSFCON "S) (PER RADIAN)

6 0. 1 3 0 '1C 0 1.141 -142.626
5 0..000 00 1. 159 -140.3t9

40.1)" r) 0.f0 1. 200 -1 "5.56P
"3 0.101. 1.050" - 118.499,
25. .• ? . V l 1. 7,6 - -41.976
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Figure 34. Graphic Dynamic Stabil~ity Test Data: Configuration 15
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Item Pa~e

Static aerodynamic data
Tabulated 74
Plotted 75

Dynamic stability data
Tabulated 76
Plotted 77

,05 STA
1.1o0 I
CAL2 CAL 2.60

0AMDIAM CAL

CALAL jIM ,IIlAM

-0--3.08 CAL

5.65 CAL UNDEPLOYED

r" 7.05 CAL -

General data
Model weight = 391.0 gm 2
Moment of inertia = 0. 18928 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 caliber diameter
Fineness ratio = 5.65 _ -%

Stabilizer Z cali-b-er diameter Ballute
Burble fence = .-60 caliber diameter
Boattail -,"none
Strakes (8) none

Remarks

Figure 35. Model Specifications for Configuration 16
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TABLE XX. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 16
(TEST NO. 24)

VFL OC I TY( F T/Srr.) Ii•. .90 k+ FR FN-.NCE LFNGTH(FT I =O. 125n
Df*NSITY(SLUG/C'j FT)I ). )2277 WFFFANF A4F.A(SQ FT) =0.0123
1YNAM41C PRESSI•F(L RS/ SQ FT) 54.15 C.G.(C41.IBE; S) =3.0U33
kEYN1l.11S NJN10LR r.) I )')F O ALPHA SHIFT(UEGRFES) =-3.000

ALPH A CL Ll CN 'A CM SM
(E)E3R FE S) (CALIBER S)
'irT TPUF

-40*. -4 .0 -1 .034 7.,4 0 .. 1 ?6 40 4.0 H . 65q
-~* -r 33.0 Q . 1 4 6. -4' 1. 14 r) i7r 2 78 1 7 3 1
-?.1 00 -;'.0 -C.0 ' 6.1)" - .74 1 .?3 ? 2. 173 0.712

I 1 .0 -13,so % 0 15 6 . '•b -L SL. 5.5, (j .2 1,707 16101
-o O - ,00 -0.P224 6 . 1: 4Y -1.30• 6., 3,)7 1, 5t 84 ls I4

-3.0 -6•.1 -0s403 h, 853 -1.117 6.774 1,5d3 1.417

-1). -u .) -0.37 3 6.116') -,).117 (. S40 0.971 1.355
3.0 (L., -).0V0 b.640'4 -0.030 6.444 -3.4Ai5 -16.222

0. '1a C, 0.1015 6. 6,414 .3'3 5 6.679 -1.416 3.879
1,1.0 7.0 -C .20n 6.057 o. b40 b6,,43 -1.575 2.460
19.0 1].fl -? .59 6.nT7) 1.099 h,195 -1.59I 1419

,'.0 17.0 -0.4n 3 AaQ 4) 1.644 6. 757 - b,40 1.119
4.0 Q? 2. -0 . 3  8 t). 7 TA 2.731 ,.?16 - .547 0.93• V
4 .• 0.. , 6. A 31 4. 127 5 . 4 2 -1.22.0 le. HC)
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TABLE XXI. DYNAMIC STABILITY TEST DATA: CONFIGURATION 16

MCM'-NT [IF !NII'<TIAlSLflr;IN.Sc3l
ATMI IýL4':Q f )-: TN~ lTY(S LJGS/CU PT)=I.:) * 123lq
PLPFýý[NCF ýif.'Id( sn F T ?.12 3 ,r

k 2r!)F-NCF Lf"16Tii( FFP' T) -. .11,5000

TEST NUfl[Fil 12?39124
VFL0clrvv-r/z1:C)= "I

ANGLE VVI L ~ 1/? AAiPLITUDE

40, 0111 2,'* 100' 1, 41) 4 -5A, 017

TFST N01tirRv 1A70 I
V 1 L 1C. ITY I T/ 1)1ý )=

INiI T IA L TAL TIM W fCm
ANI;L 0G 1/? A'4PL ITUOC-

tfL;~f S) C cF~ ;) CCON) 11 C 4A14N1)

7 ~-113. )?2

761



0.0

U
+

U

wi

a)

0 20 40 so
INITIAL ANGLE OF ATTACK, a INITIAL (DEGREES)

FREE-STREAM VELOCITY

A = 100FPS
o =. 20 FPS

0o 217 FPS

Figure 37, Graphic Dynamic Stability Test Data: Configuration 16
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Itern PaM

Static aerodynamic data
Tihulated 79
Plotted 80

Dynamic stability data
Tabulated 81
Plotted 82

I0.27.%
0.55 STA CAL

1.10 2.27
CAL L 2CAL CAL

DIAM 0_____________ DAM DIAM

T? CAL

.-- ,08 CAL

5,68 CAL UNDEPLOYED

7.05 CAL --

General data
Model weight = 387.0gm 2
Moment of inertia = 0.,,18121 slug in.

Description of components
Nose shape : flipt with 0. 1 caliber radius
Tripper 1.10 caliber diameter
Fineness ratio 5.65
Stabilizer 2 caliber diameter Ballute
Burble fence = . 27 caliber diameter
Boattail none
Strakes (8) none

Remarks'

Figure 38. Model Specifications for Configuration 17
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TABLE XXII. STATIC AERODYNAMIC TEST DATA: CONFIGURATIOT 17
(TEST No. 25)

Vt'LOC I-TY ( F T/S I.C)" .4-: Fr: tN( L FN ,THf(FT ) =n. i 2i
I)FNSITY( SLJ ,./(.WJ FT) ='1.r!'2%7 ý ,LIEF"RENCF AREA(SO FT) =0..O12 I
DYNAMIC Pf'SSOPF iLBS/S$ FT) i 4.49 C..G.(CALIIFRS) =3.0813

PTJYNOLr1S NUMIREK =,3.21011 0 ALPHA SHIFT(D.GRFES) ,-5.000

ALPHA CL C I) CN CA CM SM
(IWFGRFES) (CALIBERS)
SFT TRIOF

4 .00 , D4 5 ,0 -1.627 2 1?7' -/1. 971 1 .445 6.848 0,9H2
-11.0) -45.) - 2.5 SA 4.75') -4.821. 2.435 5.509 1.143

-20.'1. -L5.fl -1A?1I .'.?)P -3.454 3.197 4.403 1.275
-15.0 -20.0 - 1.0'•. 4.11 -?.867 3.138 3.497 1.220

- I.0 -19.0 -I ,12 n 3. •'H4 -'4081 3.44? 2.163 1.327

-(.,0 -11 10 -01',146 "4. 7 .'") -I.591 3.49,0 2.389 1.502
- . , -%0 -c . q1 3. F' -1. 37'1 .482 1,968 1.427

-.'-5 .i -(). r, 1 364 1 ~0. 833 31 156 1.205 1.446
•. -. 6 -P.• . , -06 •3M 3.272 1,O92 0'. 271

' j 3, ... W) 3. 01 . 6 3L 1.6,14 -1.475 2.33.

I 4i.J 1,1.( 0.6'.? 3, 7V# I. 28 8 3.605 -2.2317 1.73
:' ,• l .) ().981) 3. 9 6 4 1. 9711 1 . 5 8 -2.908 1,470)

P~ 5 ?. 0 1.7 32 4.*4)01 '1.429 3 . ?9 7 -4. 3 71 1 .275
41.3 35.0 ?.sip 4.924 4.904 2.5(8 -6.297 1.284
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TA1BLE XXIII. DYNAMIC STABILITY TEST D)ATA: CONFIGURATION 17

RVLFASE ANG;Lr-JF -ATTACK (oFfP~r-F)~ 60.0c)
MI)M4ENT rwF INERIAfSjUG-INoSrF* -1O.1~tI?1
AT140SPH~rRIC ONS lvi SI(S.j'GS/C:U Fl r-*r.,0232 I
REFFRFNCF: JPFAISQ Fl) -0.0 12300
RLFFIf.NCP' l[N'-rM( FFVTj .15

TEST NU'imERS = 1359 13(,
VFL01CITY(FT/SFt,= 2"C0.

INITIAL HALF TIME Tr)lm
ANGiL1 ANGIL F- 1/" AMPL ITUDF

501,111' . 0 0L0 0o.714 -106. 507
4 0. J-1 c.1. " r . 74 1 -105. 6 ()P
3 0. rn1 1 ;.Ono' Do7 -S13 3.4 26

TFlST N(J~?hFRS 1
VfLnCITYcrr/SlC)j% I'V1

INITIAL HALF TIl~l iiiCl4
AN';L ý ANGL! 1/,' AM PL I TulD
(0F,;JR F S I F t FC'ONlS) (PC- RAO)IAN)

3~J.O~ 00 *~C4 -14q.4)P I
)50r 1. 162 -134. 5 65

40.11)r) .)0.Oor I . 1.72 - 1 le 4i9

''.) 12 0* , 1- 112 -140. 613

81n1.0 1 2 1
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-300

1°17

z

5 -200c

U
+

Ui

U

z L

0 20 40 60

INITIAL ANGLE OF ATTACK, 'INITIAL (DEGREES)

FREE-STREAM VELOCITY

S= 100 FPS

= 200 FPS

0 = 217 FPS

Figure 40. Graphic Dynamic Stability Test Data: Configuration 17
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IteIe

Static aerodynamic data
Tabulated 84
Plotted 8 5

Dynamic stability data
Tabulated
Plotted

S...~ ~. '049 STA

1.42
CAL /

2.90
CAL

General data
Model weight = 182. 3 gm
Moment of inertia = 0. 06216 slug in.

Description of components
Nose shape flat with 0.1 caliber radius
Tripper = none
Fineness ratio 2. 90
Stabilizer = none
Burble fence none
Boattail none
Strakes (8) none

Remarks

Figure 41. Model Specification for Configuration 18
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TABLE XXfV. STATTC AERODYNAMIC TEST DATA: CONFIGURATION 18
(TEST NO. 27)

VFLIC I TY(FT/SF-C) = e.18.50 AEFERFINCE LFNGTIA(FT) z0.1250
flENiITY(SLUGSt/CJ FT) =).002179q PFEFElr-NCF ARFAISQ FT) %0.0123
)YNA1iC P :SS'JP.-iL.S/SQJ FT) ' 4.,i C.G.(C4LIRERS) =1.4167

RFY1,•oLt S NJMbt:I 8.).650- 07 ALP114 SHIFT()FGRFFS) a-4.001

ALPHA CL L. I CN CA C 4 SM
1 IIFG RFI F ) ICALIBERS1

SFT TRUE-

-40.0 -44.0 -1°031 2.141i) -).267 n .:64 -0.355 -r), 156
-30.0 -34.0 -0.*41 1.733 -1.750 0.910 -0.340 -0.194
-20.0 -24.0 -0.762 l.240 -1.201 O°i23 -0.326 -0.271
-15.0 -19.0 -0.613 0. 96 -0.900 0.733 -0.?289 -0.321
-10.0 -14.n -0.374 0.08) -3.sig 0.692 -0.244 -0.438
-6.0 -10.0 -0.314 0.67 ? -0.426 0. 68 -0.106 -1. 249
-3.0 -7.0 -0.194 0.)27 -0.26q 1).i0) 9 -noo59q -O.??
-().0 -/400 -r•.164 0,518 -0.206 0 .•' liR1) -. 0 J5 0.024

3*0 -1.0 -0.045 04548 --0.054 015iii 0.013 0.243
6*0 2,0 ()*Of,) 0.598 0.09 0 . 59)5 -0903}3 0, 348
10.0 6.0 0.194 0,153 0.254 0.559 10449 -0,743

15.0 11.0 0.2•34 0.71? 0.416 0.650 0.2'44 -0.707
20.0 16.0 0.491 09P81 0.717 0.711 0.336 -0.469
30.0 26.0 0.82") 1,38'1 1.348 0..484 0.284 -1). Ill

40.0 36.0 0.986 1.88il 1.904 0.943 0.217 -0.146

l 
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Item Page

Static aerodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

-IH 0.49 STA

SCAL DIAM

CL 2.90 CAL UNDEPL.OYED

2. '93
CAL

General data
Model weight 194.7 gm
Moment of inertia 0.06405 slug in.2

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper - nune
Fineness ratio 2.90
Stabilizer 1.24 caliber diameter toroidal Ballute
Burble fence = none
Boattail = none
Strakes (8) none

Remarks

Figure 43. Model Specifications for Configuration 19
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Item Pae

Static aerodynamic data
Tabulated 88
Plotted 89

Dynamic stability data
Tabulated 90
Plotted 91

S•-- 0.49 STA

C 1-1/2 CAL DIAM 1.77 CAL t) IAM
1. 42V
CAL

2.90 CAL UNDEPLOYED

3.72 CAL

General data
Model weight = 282. 6 gin
Moment of inertia = 0.07618 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper = none
Fineness ratio = . 90
Stabilizer 1-1/2 caliber diametr Ballute
Burble fence = 1. 77 caliber diamet.-r
Boattail none
Strakes (8) none

Remarks

Figure 44. Model Specifications for Configuration 20
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TABLE XXV. STATIC AERODYNAM4IC TEST DATA: CONFIGURATION 20
(TEST NO. 281)

VFL'ICITY(FT/SFrC) .-.. Ld.r15 %FFr iFHi,-: L. rNGTH(FT) 50.1?5')
DEN,1ITY(SIIJ C's/r.0 FT '*il. ).F, 9 r.EF LRFýENr 1' .. A ( SkJ FT) =0.01?7
UYN.AKIC PP4FSYSJRfL iS/S', T) FT 19t. i 5 C ,AL LI F) 1S 14)1
.FYWr•L IS NAJNhFk I.I I 1'- 0 q ALPHA SHII T( )FG4r-r-S -3.1W00

ALPHA C ) CN L SM
( 1) t-."GO f ý S ) ( (ý AL I ,FRS)
S.:T TfPL)F

-41,1) -' 'a.0 - 1.b2r 3.. ",I3 -4.o481 1 144i 1.769 11.508
-•'. I -In '_" 0 -1.3o") 211,1 1 - ?.69 3 1. 7 ' 162d5 r0.477
- ? .) -23.0 - 9,2 6 P?.' ,0+ - . 0 I CO' 127 ().832 O. 4 '46

-15,0 -1 ,O -0.8 ? 2,1 43, - 1.43" ..q 1 0.6 1l 0.413
-1 •• 0 -1 .1 -0,e44A 2 . 10 S -0.9S ?~z 2.72 0.15 a?1 0.52 q

-6,.) -9.(' -. 3?4 ?.i,' -? .74j 2?. 11 7 0.470 0.630
-,.0 -6.0 .0 26,j ?."qI -o.• 51 7 2. 1/',) 4t 15 0. 41t,

1-1.) -3.0 -0. 54* P. 10 - o.1'17 7 ?. 144e 0.392 1.013
I.0 0.0 ?.-A 2. If) I). Oq0 2 ' 3 0 -0.129 1.436

h.' 1 .In () I ;.nl 2.' .6") 1. 33? 2. 146O - 04 5'I 1.057 ?

1().0 7.o (0.2?fill 2.4?) ).I'6? 26 .?;A -0.41 0,1'l IAl
1 q.0 12 ? ' 0.433 2. 4,), 1 1. 9 3 2 3`16 -01o5"14 ).545

o'.( 17.0, o, / 2. ' t. A29• 2. 2 - 7;) 7 ). 512
(.0 ??.r. J.f)ft, 1 .7,., 1.) 1 14 -1.084' 1.490

4 .1 ' 1 7. 1.5 31(,l -.1) 1• I. 2 -| 1•5 o.51 1
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TABLE fl!.DYNAMIC STABILITY TEST DATA: CONFIGURATION 20

RELEASE A*,j3[Q.-ir;-ATTAC(,,I)(flLGIFS)= 6 (.0.01

MOMENT (IF IN 'ýTIA(SLUJ-IN.SL.) =11.0761q10
ATM'1SPH'PIC ')FMSTTY(SLIJ",S/GUPTK.fC27
XE-FI:AEN,'CE Aý, I'(SO, CT) =0.12 3 )

TFST NU.MHIAS ý141, W4 C

VELlIC!TV( F T/5V0 )= 20).

INITIAL -4AAL F TIME TO i

ANGLE ANGPLE 1 /) AMPL I TUflF

(DEGREES) !fFG0 1: 1(SFCONOSI (PF 5- A)IAf1N)

6 C.000 D ').oU0 1.l147 -,~o

5 0. 0 00 25.0 0" 1.24 -24,952

3 C,.0 1i.O0fl)1f)12 -,?7. 755

rFST NUt3F iSý =151 01i?
VEL"ICITY(FT/5%Ok )= "

I NIT I AL HALF TIME TO c mQ

ANGLi.E. AN GLRF 1/2 AMPL ITUOL)C

(FIrEGII-S) ('FRi) (-ý -E;srCLJNDS) PikOAJ

6 0.30 30.0 1.2 5 -54.844

50.010 15.()01" 1l -56.302

4hO o25 0 1 ,,4 6 .51

903
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Figure 46. Graphic Dynamic Stabil~ity Test Data: Configuration 20
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Item EMS

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 93
Plotted 94

0.40H 0.27 CAL

2•A L 0 2 2 7

C) OAM CA L
401IAM

1.42
CAL

-- 2.90 CAL UNDEPL.OYED

4.30 CAL-

General data
Model weight "346. 4 gin
Moment of inertia = 0.09851

Description of coMponents
Nose shape % flat with 0. 1 caliber radius
Tripper none
Fineness ratio 2.90
Stabilizer 2 2 caliber diameter Ballute
Burble fence Z, 27 caliber diameter
Boattail none
Strakes (8) none

Remarks

Figure 47. Model Specifications for Configuration 21
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TABLH XXVII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 21

RF:Lr:AF ANC.F -1rF---ATTAC;KII)F RF E. S). 600.(M
MlJm` ý1' )W IrN0 4II\ISI .J",-I N. "Q) (,18 r, 10
Al M'1S P4I ? IC. ,•-NS I lYI SLtJGS/(U rt)= , .2 h

R[LF'RL NCt ARF N(S(0 FT ) -:)0 123no(
k : F NC FCF L F N ;TH( Fr- T'g. (I00

II ST NI.J4 iFi [ I I Y' 9 160

V[L(lCI TY rfT/S'.:)= '00.

INI TIAL HALF TIMF. T; CMQ
AN IL rAN'3LI 1/? AMPt. ITLJOFr"
SL)E.•G-• S) DIr GR-"'R! (S;('rNtS) (PL-R RAr)IAN

bo.000 :30. cr) )~ -94 '54*
50. 3171. g 2 000(,•) , -91*.602

o0. 110 1.,( 0cr ). 15'. -52.664
30.000 1.000 ).15 3 -53. I0I

oo5I .0 12 50n 0,"76-4. - 5 0 21

TViT NUMbF:R S 5- lI i6
Vl L(I I TY( F T/SEC) 1,r).

INITIAL HALF TIMF- Tý) C iQ
ANGIF ANGLI II, A 4PL ITUWiV
DE,.;R EF S) I'(,R'5) (SCrNDS) (PE15 F RA')IAN)

b0.OgO "•(.r00 1 • •' - 1d.0 32

50.0111 1).,OPI 1. ' -W2. 712
40.,'Th ?".0C I . I )b -.1. 301
30.30") 1',,00) l.O'iO - P'6. 1.74

30.01030 1.0017
250000 12. 50." !. 0)3 -7-1 7 39
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Figure 48. Graphic Dynamic Stability Test Data:configuration 21
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Item .. .e

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 96
Plotted 97

0.40
STA 2.4

2 CAL CAL
DIAM DIAM

- 2.90 CAL UNOEPLOYED

4.30 CAL

General data
Model weight 2 370. 7 g n
Moment of inertia 4 0. 103'07 slug in,

Description of components
Nose shape 2 flat with 0. 1 caliber radius
Tripper 2 lon(
Fineness ratio = 2.90
Stabilizer 2 2 caliber diamnvttr Ballute
Burble fence 2.48 caliber diampeter toroid
Boattail = none
Strakes (8) none!

Remarks

Figure 49. Model Specifications for Configuration 22
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TABLES XXVIII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 22

RELFASF AN(Lt.-flF-ATTAC<(1FJF(2F4ES)- 60.00
MOM4ENT OF J[NHýTlA(SLLJ-R.-P~SQ) ~0. 10 4 f
AT40SPHFPIC ()YNkSlTYfl`LLJl'S/(U f:T)m0.002e,66
REFFRI{¶, NCE ARE1CS(O FT) = (. 112 3rl
RFEPRFNCf- L17N..TH4FF.PFT) OL50

TEST NUMB3FRS 6 1
VELOC I TY(~ r = 1) -10.

Ird T IAL HAIP rIM.F TO c4Q
AiNGL E 'ANGL3 1/'? AMPL ITIJOE
(DEGRFFS) (DEORýFs) (SF^U"Jlorl (PEA1 RA~ANl4)

CIO* 300 30. 000 1.* 462~ -51.,488
501000 25 0Oc, 1 6b 3 -51. 541
40,00C ; ?') 1)0 1 1'. 1C6 -52o 3 4 '
30.01) 15.01'c, 1,, 6 4 - ' I. 442
?5. 0 0 1 6. 7~ ý -50. 101

96
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-800

S -2A0

4-oo
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C3 0 20 40 60

INITIAL ANGLE OF ATTACK, aINITIAL (DEGREES)

FREE-STREAM VELOCITY

A 100 FPS

20 ~0 FPS

0 217 FPS

Figure 44. Graphic Dynamic Stability Test Data: Configuratioun 22
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Item

Satic aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 99
Plotted 100

0.41 STA

+ 1 ,63 CAL SPAN

C r9A- 3,50 CAL UNDEPLOYED

4 25 CAL -

General data
Model weight = 231.5 gm
Moment of inertia = 0. 27996 slug in,

Description of components
Nose shape flat with 0, 1 caliber radius
Tripper none
Fineness ratio 3.50
Stabilizer 1.83 caliber span inflatable fins
Burble fence none
Boattail n non(,
Strakes (8) flnonV

Remarks

Figure 51. Model Specifications for Configuration 23
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TABLE KXXX. DYNAMIC STABILITY TEST DATA: CONFIGURATION 2 3

RE.LFASý ANGLF-flrF-ATTACfl0EGPF.FS)= 60.00
MOMFNT JF INCRTIA(SLU;-IN.SQ4) =0.279960
4TMOSPHýRIC DENS ITV (SLUGSICU FT)r0.002464
RErF~r~FNCF AkRFA(SQ Vl) %,0.()12 300
Rf-FF:RF.NCF LEN(.TlA(FVl 4.) M0.125000

TEST NLP4BERS 17,176
VFLOCITY(FT/SrEC)-= 200.

INITIAL HAL F TIMF Tfl cmQ
ANGLE ANGL.1' 112 AMPL iTL)DE
(DE GR "t'S) WEGRFPFS) (SFCOINDS) (piýR RA0I4N)

60*000 Vr)SO0P 0.681 -* 167 00132
5010-10 250000 0. 772 -147,474
40,000 20.00o n.791 -1.43.977
30.000 15.000 0.706 --161.177
2 5, 00 12.50fl 0.681 -167.092

TEST Nl.PIBERS 11,
VFLr.C1TY(FT/SL-C)= j1oý

INITIAL HAL F T IMF~ TOC.M
ANG~LE A NGLF. 1/1' AMPLITU)DE
DEGFPS) fFGIrS (SECONDS) (PF.R RAMIAN)

60. 00 )o ~i' 0.778 -21? * 97
i0O025.001) 1) 812 PO0

n00) n,-)l( 0. 10 4 0

e)5 . 716 - 32
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Figure 52. Graphic Dyriamiq Stability Test Data:configuration 23
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F - .............. ......... ..

Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 102

Plotted 103

+ 2 CAL SPAN

, • 1,42,
CAL.

-- 3.75 CAL UNDEPLOYED

4.25 CA

General dat
Model weight = 248.0gm 2
Momr nt of inertia = 0.07245 slug in.

Description of components
None shape flat with 0. 1 caliber radius
Tripper nore
Fineness ratio 3.75
Stabilizer 2 caliber span inflatable conics
Burble fence none
Boattail 1-1/2 caliber long, 10 degree cone angle
Strakes (8) = none

Remarks

Figure 53. Model Specifications for Configuration 24
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TABLE XX. DYNAMIC STABILITY TEST DATA:CONFIGURATION 24

RELEASE ANGL E-,)F -ATTACK( lS) 60.,10
MOMMNT 1F !N"ýTIA(SLJ'i-IN.S(') =0.172451
ATM~lII.ýHC-RIC UFWNSITY1i1-UGS/C1.I FT)=O.,)024bP
kf4>i-.jNCF .PF:A(SQ FT) =0 2V .
QF~FRF-NCF LFN;TH( PH:ri.) =0.125oO0

TEST NUMBFilS =7,q
VE LOC ITY I FT/SEC)~ 2A0

INITIAL HALF TIME TO m
ANGrL E ANG L F 112 AMPLITUrFl
IDEGRFES) (DFGP.rýS) (SCCONDS) (PER RADlIAN)

bO.,000.OC 1.056 -27.911
50.000 Th.OO .I -27*266

4 U. 00 0 ,)SOO01.103 6.?
10.0 00 P$. 40 n f 1.137 541

TEST NUMBR54 ~113 "1 t 4
VELOCI TY(FT/SVC)= 100.

INITIAL HALF TIME T13 cmQ
ANGLE ANGLF I/? AMPLITUDE
(DE(GRrFS) (rV0p FES) (SFCU(),49S (PIER RADIA1N)

60. 000 31).000(1 i0 oi1 -57. 5?4

40,000f 20.00 0 0 .90
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FREE-STREAM VELOCITYI
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Figure 54. Graphic Dynamic Stability Test Data: Configuration 24
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Itemi Pne

Static aerodynamic data See "Rmrs below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

0.35 sTrA

~ 1-2/3 I;AL DIAM

S-4.06 CAL UNDEPLOYED

4.56 CAL

General data
Model weight a 229. 1 gnm 2
Moment of inertia a 0.06876 slug in.

Nose shape flat with 0. 1 caliber radius

Tripper - none
Fineness ratio = 4. 08
Stabilize r 1-2/3 caliber diarn inflatable paratail
Burble fence none
Boattail 1-3/4 caliber long, 10 degree cone angle
Strakes (8) none

Rema rks

Figure 55, Model Specifications for Configuration 26
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Itern Palle

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 106
Plotted 107

C.G.

1 0 8 CAL

1.42 CAL. 1
------ 3.58 CAL.

UNDEPLOYED

-4.92 CAL.

General data
Model weight a 280.3 g
Moment of inertia = 0.08295

Description of components
Nose shape flat with 0.1 caliber radius
Tripper = none
Fineness ratio 3.58
Stabilizer 1.08 caliber diam toroidal ballute

diffuser with panels
Burble fence = none
Boattail f 1 caliber long, 10 deg cone angle
Strakes (8) 0.05 caliber high

Re marks

Figure 56. Model Specifications for Configuration 26
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TABLE XXKI, DYNAMIC STABILITY TEST DATA: CONFIGURATION 26

RELEASE ANGLF-flF-ATTACK( OFGREES)= 60.00
MOMENT OF INERT[A(SLUS-IN.SQ) =0.0••q50
ATMOSPHEPIC OFNSITY(SLUGS/CU FT)=0.O02458
REF-'•GENC ARF.4(30 FT) =0.0L2300
RFFERFNCE LEN3TH(FEFT) =0 .125,Olo

TEST NUMBERS cL9591,16
VELOCITYIFT/SE-C), 200.

INITIAL, HALF TIME TO CMQ
ANGLE AN$LF 112 AMPLITUPE

(DEGREES) (0R)F. ) (SECONDS) (PER RAAIAN)

60.000 'A.O00 1. 13 1-24. 620
504.)00 ?5.000n 10 21) -26, 194

40oOOO 0600 ) 1.325 -25.415
30.000 19,00(l 1.166 -29.003
25.0) 12*,50') 1.012 -31.3q10

TEST NUMRERS =199 ,?00•
VELOCITY(FT/SI:C), 100.

INITIAL HALF TIMF TO Cmw
ANGLrE. ANGLF 1/./ AMPLITU')E

IDEGRýES) iorGREES) (SECONDS) (PFR RAOIAN)

60.0"o 3).1nO0 1.253 -i3.956
50,000 "5.0on 1.2?7
40.000 241o,000 1.125 .-•0.1 1
30.0)0 15.001 0. .05 -77. 273
25.00 12.50n 0.744

't'4
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Figure 57. Graphic Dynamic Stability Test Data:Configuration 26
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Item

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 109
Plotted 110

CoG.

1.42 CAL.

UNDEPLOYED

"4.92 CAL

General data

Model weight a 272.8 9
Moment of inertia 0 0.0;14

Description of components
Nose shape flat with 0.1 caliber radius
Tripper = none
Fineness ratio = 3.51
Stabilizer 1.08 caliber diam toridal ballute

diffuser without panels
Burble fence = none
Boattail 1 caliber long, 10 deg cone angle
Strakes (8) = 0.05 caliber high

Remarks

Figure 58. Model Specifications for Configuration 27
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TABLE XXXII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 27

REL•,ASE ANGLE-OF-ATTACK(DEGREES)- 60.00
MOMENT OF INFRTIA(SLUs-INSQ) =0.081490
ATMO4SPHFERIC [)NSITYISLUGS/CU FT)=fl.002456
REFEAENCF AR[A(Sý FT) =0012"0
REFERENCE LENGTHI:FEFT) =0.125000

TEST NUMBERS m2O7019
VELnCITY(FT/SEC)" ?00,

INITIAL HALP TIMF TO CMQ
ANGLE ANGL!E 1/? AMPLITUDE
(DEGREES) (DE'GRPES) ISECONODS) (PER RADIAN")

00.0"fl lanoo 1.,L2 -18.338
50.•100 2?50V0 1,787 -140595
40.s000 '00 16425 -23.325
30001 15 .00r 1.069 -31.s10
25. 000 12.500 O. 113 -3,.425

TFST NUMBERS =2n',.04
VFLOCITY(FT/SEC)", 111.

INITIAL 14ALF TIM[" TO cmQ
ANGLE ANGLr 1/? AMPLITUDFE

(DEGREES) f(rR !-FS) (SFCflNDS) (PER RADIA/N)

6 0. 1030 "4.*Ono0 1.917 -55.541
50.)00 ?5.000 1. 075 -61.838
40.300 ,!'" •00c' 0. 850 -79.207
30. )11 1 " .0 J ,J. 0.644 -103.264
25,000 12.503 09.547 -121.556
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Figure 59. Graphic Dynamic Stability Te~st Data:Conflguration 27
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Item

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 112
Plotted 113

_ GG . 0.13 CAL

,CA, 1.21 CAL

DIAM DIAM

1.42
CAL

3.58 CALY $
TNDEPLO

4.08 CAL

General data
Model weight m 235.5 gin
Moment of inertia s 0,07069 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper none
Fineness ratio 3,58
Stabilizer I caliber diameter Ballute
Burble fence = 1.ZI caliber diameter
Boattail = I caliber long, 10 degree cone angle
Strakes (8) , 0.05 caliber high

Remarks

Figure 60. Model Specifications for Configuration 28
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TABLE XXXIII, DYNAMIC STABILITY TEST DATA; CONFIGUR~ATbON 28

KEL'-4SE AN3Lr--0F-ATTACb((t)EGREES)= 60,00~
MLMFNT )F INFiATIAISLU,;-IN.SQ) ~0. 07069 0
ATMOSPHERIC 1)ENSITY(SLU(;S/CU FT)-0*002454
REPEFRi~NCE AKýA(50 FT) =0.012301,
REFrNENCE LFN-TH( FEFT) =0'.1 25000

TEST NUMBFRS =21l1#21
VE:LfCITV (FT/SaC )= 200~.

IN ITITAL 'AALF TIMFP Til '4Q
ANGLE ANC, GL C 112 AMP1. ITUJP-'

(0E'G'UF S) WOGRrrS) (SFCONIS) (Pc*R RA)14ý\)

fz.)) '0011.5b5 -19.942
50,01)o 25. 0ý3 1.478 -- 1. 5ý2

30,T1) C 1a.50 ( 001 1 1 -? , 9

TEST N¶KIURS =2l5t,~L
VELlCI TYlFT/SEC)= 100m.

INITiAL HAL F TIME TO m1
ANG L r ANGLE 112 AMPL ITUDF

DFG 1:: S!)FR FF, I SPC(1NOS (PFR &A AilAN)

50.00) , 11,00 1,,()44 -5 1. 2?1I
40&001) ?ý,I0(in0 o8 44
30.0-00 1100O
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Figure 61. Graphic Dynamic Stability Test Data:Configuratiofl 28
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Item . ...

Static aerodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

0.46 STA

1. l CALI 1i. 1o CAL
DIAM I [ 11 DIAM

T - 1-0.58 CAL 1. 09 CAL.
4. 25 CAL

9.32 CAL

General data
Model weight a 431.8 gm
Moment of inertia ' 0.34551 slug in.

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper 2 1. 10 caliber diameter
Fineness ratio = 9.32
Stabilizer " none
Burble fence none
Boattail Z none, but 1. 10 caliber diameter after-section
Strakes (8) a none

Remarks

Figure 62. Model Specifications for Configuration 29
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II.

Item .E.e

Static aerodynamic dataTabulated

Plotted
Dynamic stability data

Tabulated 116
Plotted 117

o0. 46_ TA-

1. 10 CAL['
DIAM ',.

058CAL 1. 09 CAL ~I 2 171.10 1-1/ 2 1.79
4.25 CAL CAL CAL

9.32 CAL UNDEPLOYED DIAM DIAM DtAM

10. 09 CAL

General data
Model weight = 524.3 gm 2
Moment of inertia = 0.48867 slug in.

Description of components
Nose shape x flat with 0. 1 caliber radius
Tripper 1 1. 10 caliber diametcr
Fineness ratio = 9.32
Stabilizer 1I-1/2 caliber diameter ballute
Burble fence I. 79 caliber diameter
Boattail none, but 1. 10 caliber diameter aftersection
Strakes (8) none

Rem arks . ...... .. .

Figure 63. Model Specifications for Configuration 30
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TABLE XXXIV, DYNAMIC STABILITY TEST D)ATA:.CONFIGURATION 30

RELrASE AN$lLr:-OF-ATTAZK( DEFuIPFFSk%' 60(. 00
MCMPNT OF INERTIAISI.U-3IN#SQ) f~lý870
ATMO0SPHFPIC ')ENSITY(SLLJGS/CUj FTr=O.(0044i
kEFI-RFNCE ARFA(SO FT) =.12'k
REPFR&ENCE~ LEW3TH(FEr'T)m.1200

TEST NUiMBERS
VEL0CI TY(FT/ScC);- P-).

INITIAL HALF TIME TO CMQ
ANGLE ANGLE 1/2 ANIPLITUOF
(OFI 1E5 s f)EGRPrS) ir-CNDS) (P"R RAfIn)W

50.000 ?5.000 1.112 --171.0?6
40.0010 PO.00'1 1.144 -179.231
30.000 19,000 1.137 -193.177

n-sr NUMb3L-S : 2
VFLfr)C!Ty(Fr/J'U.C)= 1CV'I.

INITIAL [IALF7 T I%[.MT 1') W
ANGLE ANGUI 11? AMPLITU9L.
(CDFGP FFS) (flEFIRPr s SFCJN()S P'. RAf~l N')

60.000 ~ 0.0'1 1.629 16qc

40.000 ? 1). )00(1 1 .9b6 1.4l,

30.1-10 15.100(" 1.7)4 -2234t

25-Oln 2 .50 1866 4.116t
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Figure 64. Graphic Dynamic Stability Test Data: Configuration 30
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Item Pae

Static aerodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

0. 5 1 STA1.1 ...A.L' - '_1_ A
DLAMTA H 58 L I DIAM

0'58 CAL . 09 CAL
a- 4. 25 CAL

8. 32 CAL

General data
Model weight a 380. 7 gmi
Moment of inertia u slug in.

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper 1.0
Fineness ratio = 8.32
Stabilize r a noqe
Burble fence norfe
Boattail norse, but 1.10 caliber diarneteraftersection
Strakes (8) = nole

Remarks

Figure 65. Model Specifications for Configuration 31
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ItemnPn

Static aerodynamic data

Tabulated
Plotted

Dynamic stability data
Tabulated 120
Plotted 121

CO ----- --- 0. 25 CAL

.10 CAL 1+

0.51l SegtA =409g

DIAM ___

0. 58C~t] 1.09

- 0.25 CAL CAL 0. 191/n
-8. 32 CAL UNDEPLOYED CAL CAL 1.79

DLAM DIAM CAL
9. 09 CAL -DLAM

General data
Model weight =460. 9 gm Z
Moment of inertia = 0.3i996 slug in.Z

Description of components
Nose shape nose with 0. 1 caliber radius
Tripper 1. 10 caliber diameter
Fineness ratio = 8.32
Stabilizer i 1 -1/2 caliber diameter Ballite
Burble fence 1.79 caliber diameter
Boattail none, but 1. 10 caliber diameter aftersection
Strakes (8) none

Remarks

Figure 66. Model Specification for Configuration 32
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TABLE XXXV. DYNAMIC STABILITY TEST DATA: CONFIGURATION 32

RELEASE ANGLF-OF-ATTAvK; (DEGPE .S )= 60000
MOMENT OF INERTIA(SLU.G-IN*SQ) aO.339-60
ATVIJSPHERIC lThNSITY('SLlJGS/CU FT) =0.002439
REFERENCE AkE-(SQ FT) =0.012300
REFERENCF L.ENiTHI FEFT) =3.125000

TEST NUMBERS r240,241
VELOCITY(FT/SFr.)= 210.

INITIAL HALF TIMF TO CMQ
ANGLF ANGLF 112 A4PLITUr)E

(DEGPEES) (nE(pF-S) (SETCL)NDS) (PER RAfIA14)

60.000 10.00( 1.137 -1S2.770
50,00J0 25,000 lo?5 -129.•07
400.10 20.000 0.978 *-142.774
30.000 is5.000 0.'950- -147.000
25.000 12,510 O.966 -144.622

TEST NUM9ERS =236P23?
VELOCITYI FV/SC l= 100.

INITIAL HALF TIME TO CMQ
ANGLE ANGL.r 112 AMPLITU).

(DEGREES) ;"EGREEL ) (SFCONDS) (PFr RAL)TAT )

60.000 10182 OO- -14.,2'7
50.000 25.000 1.77r -157.353
4 0. 011 J. r 0 or) 1*541 t, -181,I.291

30.000 15.000 1. 214 -217..460
25.000 12.500 1.212 -230,351
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Figure 67. Graphic Dynamic Stability Test Data: Configuration 32
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Item ... e

Static aerodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

CG
0.42

1. 10 CAL L.- 1.10 CAL
DLAM 4j 4DLAM

T 2.25 CAL - 1.09 CAL

5. 32 CAL

General data
Model weight a 34 1.0gm 2
Moment of inertia a slug in.

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper 1 1. 10 caliber diameter
Fineness ratio = 5.3Z
Stabilizer = none
Burble fence none
Boattail = none, but 1.10 caliber diameter after-section
Strakes (8) : none

Remarks

Figure 68. Model Specifications for Configuration 33
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Item ,

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 124
Plotted 125

c V -- 0. 5 CALi •0.42 - }
i L.TA -

1. 10 CALDIAM 171114
C.L CAL 1.10 1-1/2

CAL CAL CAL 1.79
5.32 CAL DIAM DIAM CAL

UNDEPLOYEDD DIAM
6.09 CAL

General data
Model weight = 431.4 grn 2
Moment of inertia u 0. 16752 slug in.

Description of components
Nome shape = flat with 0. 1 caliber radius
Tripper 1.10 caliber diamete'r
Fineness ratio 5.32
Stabilizer 1-1/2 caliber diameter Ballute
Burble fence 1. 79 •aliber diameter
Boattail = none, but 1. 10 caliber diameter aftersection
Strakes (8) none

Remarks

Figure 69, Model Specifications for Configuration 34
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TABLE XXXV1. DYNAMIC STABILITY TEST DATA: CONFIGURATION 34

RELFASF ANSLF-r!-ATTAC0(DETGPIEFSk b 1. 10
MO(ICNT Of [NF1TIA(SLUG'-INSQ) -0).1675P.
AT1A1~'PHE PC r)i7NS ITY1SLUtpS/CU FT)='l.,)n435
RFFFRENCF AfkýC(Q FT)' J. 21
PE~FtiFN'CF I.FN ;TH(FEF.T) 1 1(,

TEST NUMW'rij =24i,9249

INITIAL HALF TIME TJ CMw
AGF.AN C~Lr 1/?7 A MPL IT IJ0)

(DELGREF~S) (OP19PF FS) (FCOL2NSI (Pfl r-A0A;) I Al

6O0100 r) oo r 1 0 Ta- 31
50.0,10 ell0 00 1 4006bA,4
40.000 ?0100CO 0.',')6 -76. 0r)4
30.000 15.6)00 0 .825 -83 i
25.r))0 12.50(1 0a 62 8 9,?1

TEST NUMBFWF4S &25?v,~53
Vt&Lf.C~fY(FT/!0C)= I'll*

INIT14AL ý4ALF TI ME TO c m k
ANriL. ANGLP 112 AMPL ITWIJI

40., On' Io247 -11 L. ý4
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Figure 70, Graphic Dynamuic Stability Test Data:Configuration 34
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Item

Static aerodynamic data See "Remarks" below.
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

CG
0. 40

1., 10 CAL 1-'1 ,. 10 CAL

DIAM , DIAMdOT058
1.7 -• CAL

1.09•
CAL &•AL

.32 CAL---

General data
Model weight n 358.4 gm 2
Moment of inertia w slug in.

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper a 1. 10 caliber diameter
Fineness ratio = 4.32
Stabilizer a none
Burble fence = none
Boattail * none, but 1. 10 caliber diameter aftereection
Strakes (8) x none

Remarks

Figure 71. Model Specifications for Configuration 35
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Item Pae
Static aerodynamic data

Tabulated
Plotted

Dynamic stability data
Tabulated 128
Plotted 129

CG
0.40 0.25 CAiSTA , R

5LA 140
~58 I-CAL7J7i CAL .- 1i-1/Z 1.79

"CAL 1.10 CAL CAL
4.2 2 CAL L CAL DIAM DLAM

UINDEPLOYED DIAM

5•- 09 CAL

General data
Model weight a 438.8 gm
Moment of inertia a 0. 12964 slug in.

Description of components
Nose shape a flat with 0.1 caliber radius
Tripper Z 1. 10 caliber diameter
Fineness ratio a 4.32
Stabilizer a -I1-/2 caliber diameter Ballute
Burble fence 1. 79 caliber diameter
Boattail none, but 1. 10 caliber diameter aftermection
Strakes (8) none

Remarks

Figure 72, Model Specifications for Configuration 36
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T~ABLE XXXII. DYNAMIq STABILITY TEST DATA; CONFIGURATION 36

RELFASE ANGLE-rWr-ATrALK( nEc;REýS)T t)0.01)
MOMENT IF INF4TIA(SLUG'-[N.SQý) xO.12964r~
ATM(ISPHr-Ptr iT`.N.ITY(SLIB!S/CU FT)=03.002413
REFERENCE ?APF-A(S:) FT) ~ .i3'
P.EFERENCF LIFhIGTHCFFFr) ~ .?0'

TEST NLMPAB'S =26792?6i
VELnCtTY(PT/SF'C)= ?0".*

INITIAL HALF T I M TO UML
ANGL'& aNILF 1/2 AMPLIT'JOL-
(DEG~FS) I IF G R r" .) ( SFCNDS) (PrR RAIlIAN)

t . 00 0 "4)loon 1.00qc9?R8
5i0.000 ?' )0fl .. 02 0i-' )
40.000 .? n.0 --55 10

302 111.000 -6.5L.574i'

TEST NLJMMI-S Pt1. 7
VE LOG ITYIF T/ S C) 1 'm0.

IN IT IAL HAL V- TTVIE TO m
ANGLrE ANGI 1/? A'4PL IT IJDF

60.00 m~ e).' *. 337 -73* 8") "

4 0. W~l #OW 1.21- 91

1.28
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Figure 73. Graphic Dynamic Sthbility Test Data: Conf igurati~on 36
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ii g e ii , , , ,i ,, ... ... .. . . . . . ... .

Item "

Static aerodynamic data
Tabulated 131
Plotted 132

Dynamic stability data
Tabulated
Plotted

"cc

0.7_ VTJ_ STAI

1. 0 "CAL + 1.10 CAL
DIAM jDIAM

CAL 1. 09

'- CAL
1.17
CAL K

3. 15 CAL

General data
Model weight a 270.4 gm Z
Moment of inertia = 0. 07452 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 caliber diameter
Fineness ratio 3..15
Stabilizer = none
Burble fence none

Boattail = none, but 1. 10 caliber diameter aftersection
Strakes (8) none,

Remark•...... b

Figure 74. Model, Specifications for Configuration 37
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TABLE xxxviIr. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 37
(TEST NO. 9)

VFLoL I TY (FT/S!:Cj " .,ý.i) ( !-FF:RrNCt- LFNGIH(FT) = 0. 12),)
FlEYS I1Y(SLoI:;S/CJ Fri ) ' .00 '.i2 I ýFF-i'.RFNC' 4%REA(SQ FT) =0.0123

UYNtV 4C PlF(SS'J)RL(LqS/SQ FT) -. 1if C(,.( CALIBFRS) =1.1667
REYN'PL'S NIljM ir.p =).*96,0H OF AL)HIA SHIFT(I)FGRFFS) =-1.00

""L 014A CL r A)N CA c SM
C) EG RFl'[7 S) I(CAL IBERS)
SFT T W it

-4*0.0 -41.0 -1.042 2.061 -'.144 r . 8 pi 0.166 0.078
-30,n -31.0 -O.70' 1.60o -1.504 0,a16 7 -0.,069 -0.045
-20.0 -?1.c -0.r,3 1.2)1 - ).o') 8 1.908 -0.Of4 -0.085
-15.0 -16. C -0.176 V.9c•,4. -r).63J 0.R,,2 -0.053 -0.0R3
-1).0 -1 1.0 -0.246 0.781 -). 391 0.7?0 0.015 0.037
-0.0 -7.0 -0.1is 0v6(14 -0.?71 0.666 01008 0.029
-,.O -4.0 -0.116 0.,37 - . 1ln 0.627 -0,042 -0.262
-0.0 -1.0 1.0029 0.5c.l 1.0 1q 050() -0.011 0.561

3.0 2.0 L 0.041 . 5 79- 0 ,064 0.577 -0.303 4.767
6.0 500 0.130 0, W)4 0.191) 0,680 -0.316 1,663

1).0 9.0 0.8) o.H 2,5 0.415 0.7ls -0.292 0.704
1.0 14.0 0.33-4 0.q 44 0.56l ").4 -0.251 0.448
?0.aO 1900 n.535 1.186 0689? 0.947 -0,215 0.240
10.0 ?Q.o 0.767 116,Vi 1.461' 1058 -0.510 0.348
40.0 3').• 1.071 2.11P 2 .161 0,968 -0,939 0.434
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Item Page

Static aerodynamic data
Tabulated 134
Plotted 135

Dynamic stability data
Tabulated 136
Plotted 137

-Aj0..-37 STA
1. 10,CAL "1 I. 10 CAL 1. 24 CAL
DIAM DIAM DIAM

.0.58

CAL CA T
3.15 CAL

UNDEPLOY*E
"-3.'19 CAL--

General data
Model weight = 2 94 .3 gmrn
Moment of inertia = 0. 07688 slug in.

Deocription of components
Nose shape = flat with 0.1 caliber radius
Tripper Z 1.10 caliber diameter
Fineness ratio = 3.15
Stabilizer 1.24 caliber diameter inflatable toroid
Burble fence = none
Boattail = none, but 1.10 caliber diameter after-section
Strakes (8) - none

Rerparks

Figure 76. Model Specifications for Configuration 38
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TABLE XXXIX. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 38
TEST NO. 10)

VEL ICITY(FT/SEC) = 21.)o REFFR[NCF LF'J(Tii(FT) U0.1pziO
DENSITYtSI iGSICIJ FT) =).'11V2k11 lEF:Vkr-J4C. Aq-A(S:q FT) =0.0123
DYNAMIC PNFSS0PF(IrS/SQ FT) = 5:.17 C.(;.((.ALIHFr& ) L-.1'6?
RFYNfLtfS NUMHFR 0,, 1't? (', \[.PHA SriFTiFw,•I F:S) =-n. BnV

ALPHA CL Cl) CN CA Cm SM
0 DFGREES) (CALIHFRS)
SET TRUL

-4. 0 -40,5 -1.157 2,2•. -2.337 0.153 0.662 0,284
-30.0 -3085 -f.8bH 1,744 -1,65iA I.Jn)t 0.446 082h9
-20.0 -20.5 - O. 6hMO 1.3 11 -1.103 1 .1),) 0.0'41 0.093
-15.0 -15.5 -(1.5?1 I,IL4 - , F800 0. ) M'+ -0.012 -0,015
-10.0 -10,5 -0.6b2 O.940 -o.527 069" -0.01116 -0.012

-6.0 -6.5 -.0184 0,7 )6 -0.277 0. f(1 -').0?4 -. 00 )I
-3.0 -3.5 -0.174 0 v7? i -(Is217 1.li -0.0 14 -0,11)4
"-0.0 -(1.5 -0.043 0 @ t, 2 ? -01 049q 0 m' . .)7 - ,948
"3 .0 2.5 0.101 0.ý M I I) I "l . 6 i -() 41 1,4 5t"
6.0 5,15 n.018p 0a7.)' 1).26 1 o774 -1) ,.2 •? ),H ?

100, 9. ) 0.304 0.a? 6 0.452 Q./ A .-),1?7 ,), )?
19 .0 14.5] 0,440 1, ? . ,717 9,1 0 1-1, .3',(, '). 4 12

20.0 P1.1 C (.651 1.', 1,068 1 .,'1`5 - . 17F 0 ¾346
3n¾o 2"9.5 r.0. ,I 1.')'i1 1.596 1 S1P-' -0,•?C) .'ý V
40*0O 39o.i I. I96 2 01%) .379 1 .) ' - ,'i 18 4• 11,
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Figure 77. Graphic Static Aerodynamic Test Data: Configuration 38
(Test No. 10)
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TABLE XL. DYN4AMIC STABILITY TEST DATA:CONFIGURATION 38
RELEASF ANGLE-O-TKfEPE) 60.fl0
MOMIENT OJF INERTIA(SLlJ>,IN.S0) *0 e 07h 3'10
4T'Ari'PtRIC 0r-NStTYWLtJ5s/CU FT)n0.:)024?r.)
REFERF-NCF AFFAASQ FT) 0.3 12 3r)0
REFCO~ENCF LýNTI-UFEE1')

TEST NUMBES ?3)9
VELOCI TYIFT/SFEC)= 0)

INITIAL HALF TIME TO 0~Q
ANGLE ANGIP I/? AMPLITU'W
(DEGREES) IOF^RFrS) (SFCONDSW (P~l RAIA

60,000 30.'n0(. 1.273-?,0
50.000 25.000 1.087 -2) 156
40o000 200000' 015 3.84
30.000 1 io OnoC0*634 -413.981
25.000 12.0~ 51).516-6.q
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Figure 78. Graphic Dynamic Stability Test Data: Configuration 38
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Item Page

Static aerodynamic data
Tabulated 139
Plotted 140

Dynamic stability data
Tabulated 141
Plotted 142

CG 0. 25 CALIýSTA

1. 10 CAL,
DIAM 1

0.58 CAL 1. f. 1.10 1-1/z 1.79
•.l• 1CAL DIAM

CAL-.P 109•
S315 CALU "

JU"N DE PLOYED
•"3.9 3 CAL -

General data
Model weight a 361.0 gm
Moment of inertia a 0. 09428 slug in. 2

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper a I-10 caliber diameter
Fineness ratio = 3. 15 (high-density bomb shape)
Stabilizer - 1-1/2 caliber diameter Ballute
Burble fence = 1.79 caliber diameter
Boattail 2none
Strakes (8) = none

Remars..

Figure 79. Model Specifications for Configuration 39
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TABLE XLI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 39
(TEST NO. 11)

WL[.fl(,1IY~r IISFCI - 2?:•').0]0 ) RErFtf-NCE l.ENGrHH(FT} -0.125
•NSIIY( SIUi);S IC'J nrT P .' 3'2 K'F4rLFNCr ARFA(SQ FT) "0.01?i

O)YNA•I4 fRESSUtJkF(LS/SQ FT) = 4.tq C.0.(C4LIFERS) -1.1661
R.Y4f}l.f)S NUMHFR 4).12,)4F O0 ALPHA SHIFT(r)EGRFES) =-1.500

ALPHA CL C ) CN CA CM SM
]F ,c r S( I (CALIBERS)

vCT TWIIF

-40. '0 -2*1. - i.l8ns 3.31'# -I.s577 1.3 1 3125 0.874
-40,0 -31. -1.461 '1,. -1 1,) -?*824 1.eil 3 2 ,4'34 0.8 2

11), Sri . -P. 0 9,6 2a 714, - 1.85 2S 6.~ lo68l 0. 908l
-15, ,' • 2. '>•) -Io481 7,1 n• 1.305 ().881

Il .-I ., -r'.579 2, 86• - 1.042 ?122? 1.060 1,017

- -?,, -r,.%? e I. ,l?1 -. 1146 I .2 W1 0.719 O. H l

- 0C' - 4. " -,.40r 2140 -0.57"2 p IC.)i 0.U412 0.842
-. ').r) -1.5 -L0.")T ?. IsI? -0.127 ?.019 -0.048 -0.380

3.0 1.11 ('.H08 2.1 0 3.144 ? . lin -0).3H6 1,680
-.0 41.• 0.334 2,214 1,5t1 '.?.51 -0.858 1,679

13,n .. 0 3 7, 0,"4) O 714 ?.0261 -1.1130 1.574

I. 1'.5 ,). 5ef) ,.441 . I 1 "? 2.244 -1.426 1.275
'1.o I .. 7 2. 07'1 1 . 36h, 2.220 -1.825 1. 165

3 ,) . I ,359 9 . j)• 2.60? 1 .-)4 3 -2.710 1,038
4:•.0 374.' 1.6411 3* 4 3. 360 1.576 -1.324 0.989
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TABLE XLII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 39

RELEASE ANGLL-[}F-ATTA^KFrMF.. S)= 660.OO
MOMENT OF INFRTIAISLUG-IN.Sý) =0.194?'V
ATM%'SPHFRIC DENSITY(SLUGS/CU =T)=l,,!0A4?7
REFP Rý;NCF. ARF. ASQ FT) =0.012300
"UFF-RLNC[ t.FNGTH(FFET) =0.125000

TEST NUMhERS =?999P96
VWL(r, ITY(Ft/SC)= 20(), ,

INITIAL HALF TIME TO CmQ
ANGLF ANGLr 1/? AMPLITUDE

(DEGR.FFS I (E:;R F r, } I SEI•I)5 (PFR RAMIAN)

6C 0010 30.OO' C .q 16 -42.500
5 0 0 . 250000 "). 9A I - 39. 657
4001t0 :o0.')Or, 0-4"7 -41s097
30.000 15.00,,1( -39.6572 5.010 12.501' 1)094I -39o.282

TEST NUMBERS =791,29
VELOCI TYIFT/S,. C)= 10n.

INITIAL HALF TIMLE TU CMQ
AN;LE AN(;L,r 1/? AMPLITUDE

(DEGREES) (O)GR1-E;) (SFLONDS) (PER RADIA4)

60.00 0.1) 0 ' , 1 . 378 -56.473
50.000 2.100i 1. 1o2 -66.948
40.000 ? 0. 100') 1.012 -76.866iOllo0 lS.1111 0. 344 -q2.240

25. -011.1 91,' 0.75"3 -103.339
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Figure 81. Graphic Dynamic itability Test Data: Configuration 39
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Item EM

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

CaI
0.50 STA - -0.13 CAL

I CAL 1.21CAL
5.42 CAL DMAM DIAM

10.92 CAL UNDEPLOYED

11.41 CAL

General data
Model weight a 436.6 gm
Moment of inertia =

Description of components
Nose shape = 3 caliber ogiie
Tripper 2 nonef,
Fineness ratio = 10.92
Stabiliser = 1 caliber diameter Ba.lute
Burble fence = 1. 21 caliber diameter
Bokttail = 1-1/3 caliber long, 10 degree cone angle
Strakes (8) a 0.05 caliber high

Rem arks . ...... ".. . .. .....

Figure 82. Model Specification for Conliguration 40
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Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 145
Plotted 146

CG0.25 CAL

. • 6,~~542 CAL • i '

10.92 CAL UNDEPLOYED

11,S7 CAL

General data
Model weight = 484. 7 gmn
Moment of inertia * 0. 40078 slug in. Z

Description of components
No.e shape = 3 caliber ogive
Tripper none
Fineness ratio 10.92
Stabilizer 1-1/2 caliber diameter Ballute
Burble fence 1. 79 caliber diameter
Boattail 1-1/3 caliber long, 10 degree cone angle
Strakes (8) = 0.05 caliber high

Figure 83. Model Specifications for Configuration 41
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TABLE XLI II. DYNAMIC STABILITY TEST DATA: CONFIGURATION 41

RLLr.ASI: ANk;I .- () F-ATn AL>:(, [)L:(;PF: S-) b60. 01
ML)V.r4.NT Jf INE'TIA(SI Ur-IN.SO) =0.1- 00790
ATWISPHEFk IC DFNSITY SI.LJU S/CU T) *' .-. "l2421
REFE-RFNCE: ARC-A(S( FT) z-:0.f12300
REFERENCE LENGTH( Er T) =0 .125000

TEST NUMBERS =302,303
VFLOCITYCFT/SEC)= 200.

INITIAL HALF TIME TU CMQ
AN5LF ANGLE 1/7 AMPL IUWE

(D-GR ES S (F.GR FFS) (SECOiNDS) (PER RADIAN)

60.010 10.001) 2 •. 3 7,
5 On0vVJ ;.)0( 1.5YJ4 -'21.269
40..100 ?0. 000 ',.6 )i -276,360
30.0()(1 1 r, n 0. W1 3 -214,928

,.) 0 12. vi 0•0 0 ' -273.510

TEST NUMBERS :.30",v ýQ?
VELOCITY(FT/SIC I- 110.

INITIAL HALF TIME Trc CMQ
ANGL: ANGLc I/2 AAIPLITUrFE

(DEGRE[S' ()FIGRrI ) (S EC[0N')S) (PER RADIAN)

60.011 70 0. 0)0 (). 85 h -387. 307
50. 000 25.")0r 1.91 t -153.7140

40o.00J 20.0() 1 .034 - 320.611
30.00 ) 15.000 1 . 09 7 -302.342
2.5. ) l?. 51) 1.066 -311.209
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Figure 84. Graphic Dyiiamic Stability Te~it Data: Configuration 41
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Item Page

Static aerodynamic data
Tabulated 148
Plotted 149

Dynamic stability data
Tabulated 150
Plotted 151

CO 0.25 CAL.

0.49 STA

3.79 CAL

- 7.69 CAL UNOEPLOYED

S,884 CAL

General data
Model weight = 405. 2 gm
Moment of inertia a 0. 18500 slug in.

Description of components
Nose shape = 2 caliber ogive q
Tripper none
Fineness ratio : 7.69
Stabilizer 1-1/2 caliber diameter Ballute
Burble fence 1.79 caliber diameter
Boattail 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0.05 caliber high

Remar. .

Figure 85. Model Specifications for Configuration 42
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TABLE KLIV STATIC AERODYNAMIC 9EST IATA: CONrIGURATION 42
(Test No. 2)

VELflCITY(FrT/SEcI = 22UrO ýFFRFNCrF LFNGTH(FT) *0.1250
D1NSTTY( SLUGS/Cll F Y) 21.00? 442 RFFFRFENcF: ARFA(SQ FT) =0.0123
DYNAMIC PRESS'JRCiALiBS/SW FT) = 55.(,8 CG.(C.L IRF=S) 3.7-1i,
RFYN(ILr)S NIJMB-R "1.P67?F 08 ALOHA SHIFT(DF(;RFFS) =-2.0l0n

ALPHA CL C!) CN CA cm SM(DEGREES I (CALIBERS)
-SF.T TR OF

-40.o -42.0 -4,011 ,4.4. -5, 83 0.648 6,757 1.129
-30.0 -32.0 -. 37,19 3.31) -1.771 1.'14h 4,260 1.13n
-20.0 -22.0 -1.462 2. 564 -'.31I qlc3 2.713 1.171
-15.0 -17.0 -1 00 *3 2.31)'+ -. 65 ,.6') 1.? 1 . 771 1.073
-10.0 -12.0 -r n641 2. 2'),, -1.090 a? .?4 0.08) 0.25

-6.0 -S.0 -03. 2. 149 - ).64 ;042 0.528 0.R44
-3,0) -'., -0.??i ?.I/. -2.416 .. 1?1 .4b3 0.634
-0.0 -M,: - I. V, ?. 4Oi - 0,172 .'rim -0.12•4 -0.721

3.0 t .0 1 11Or) 2. 10' s .n 117 2a 114 - 0, 4.71 3.43046.0 4.* (is ?.,,) 2.1t il. I78 •. It 1 ', -0.* illq 1 .','56
10.0 9.0 0. 451 2?197 0. 750 ?. 1'07 -1. 1o05 1. 495
15.0 13.0 r 0.611 .. 264 1. 124 2.164 -1.73( 1.'4•.
20.0 1 ,0 1.21 H 2. r 11938 2.?') -2,509 , 2'o30.0 2Hc) Ir.) ; 3. n, 3 3,127 1,/7l -3.0I 1,250
40.0 38.0 4,H19 3.8W' 4.819 1.4 -5.554 1.153
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TABLE XLV. DYNAMIC STABILITY TEST DATA, CONFIGURATION 42

RELEASE ANGLF-0F-ATTACK(DEGPEFES)= 60.00
MOMENT OF tNERTIAISLUG-IN.SQ) =0.015000
ATMIýPHEPIC ll.NSITY(SLU,JS/CU FT)=0.00246b
REFERENCE APEA(SO FT) -0.112300
REFERENCE LFN;TH(FFFT) =0.1250(0

TEST NUMBERS -314,.•15
VEL(lCITY(FT/S'-C)= 2)0.

INITIAL HALF TIME Tfn CMQ
ANGLE ANGL F 112 A4PLITUOE

(DEGREES) UFGRFES) IS EC ONOS) (PER RAOIAN)

60.000 100010 0.519 -144.891
50.003 ;.900( 0.534 -140,654
40.00') ?0.000 1.562 -133.b6?
30.000 15.00o 0.569 -132.153
25.000 12.500 1.596 -135.1.3

TEST NUMiERS =31r(•311
VELOCITY(FT/SEC)= Inn.

INITIAL HALF tIMF TO CML
ANGLF ANGLL" 1/2 AMPLITU)E

(DEGREFS) (WFUR7Fs) (SPCOND0) (PER RAOIAN)

60.000 3V0.00 0.766 -196. 342
50.000 5h. 000 0.77'; -193.•67
40.010 4:)000 0.80') -185.729
30.00) 15.000 0., •4 -L8g9.385
25.100 12.500 0.77 5 -143. ,o
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Figure 87. Graphic Dynamic Stability Test Data: Conf iguration 42



Item Eno-

Static aerodynamic data
Tabulated 153
Plotted 154

Dynamic stability data
Tabulated 155
Plotted 156

CG • 0.25 CAL

St,,X

3.,79 CAL.
7,9 CAL UNEP.OYEDO-

.• ~8.64 CAL.-

General data
Model weight v 404. 8 gm
Moment of inertia a 0. 1,806Z slug in. 2

Description of components
Nose shape a 2 caliber ogive
Tripper = none
Fineness ratio = 7.69
Stabilizer = 1-I/Z caliber diameter Ballute
Burble fence = 1. 79 caliber diameter
Boattail = 1-1/3 caliber Long, 10 degree cone angle
Strakes (8) = I caliber span

Remarks

Figure 88. Model Specifications for Configuration 43
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TABLE XLVI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 43
(Test No. 3)

VFLIlCrTY r(FT/S[ c) 220.00 REFrRENCF I ENGTH(FTI =0.1250
DENSITY(SIJGS/C.U FT) -).002338 kFFFR4NCF AREA(SQ FT) =0.0123
DYNA4IC PHLSSU L-(l.BS/S;•) FT) = 6o~l CG.(CALIBERS) =3.7913
REYNOLDS NUM•i.R -. P6A8E 0,3 ALPHA SHIFT(DEGREES) =-4.000

ALPHA CL (; I) CN CA CM SM
VIEbGRFPS) ( CALI!BERS)l

SI•T TRUE

-40.0s -44,0 -3,$89D 4,5ol -5,969 0,581 6.772 Is 135
-1).0 -34.0 -?.541 ".rtil -3.816 1.111 4.246 l.113
-?.n.0 -24.(' -1.536 ?.4'•. -2.401 1.617 2.561 1.066
-1'i.1 -Inn -I.Z00 , 2?.2 ) -lR.'q 1,7;4 L,580 0,846
-10u,0 -14.0 -00819 2.0109 -1.304• 1. 84q O.8IR 0.67?

-6.j -10.0 -0.617 1.91i -0.954 1.O57 0.587 0.615
-3.0 -7.C, -0.474 ?."')(.) -0.71i 1.936 0.33Q 0.475
-ir -4.0 -0,8?7 1. 662 -n.4?1 I .)W7 -0.110 -0.2601.( - 1. 0 -0 .20 1 1l . (1 ; - 0 . 23 11 1 a9 4 R - 0 ,433 - 1.842

6. 1. 2 ., -P, • 01g • n0 9.7 I 0 6 4 1 0q36 -0.773 11. 431
c)~ 0 01.1 (), -16 1 1q ' 8. 9• 3 q. - 1.060 2.923

l(.. i .% 0 15 02) 2 .n iý 0. 8 8 1,90 4 - 1.7 15 1,944
m.o 16.0c (119W 20.2 0¢ Is 561) 1.879 --2.594 1.653

c).r 2b.0 1.7;1 ?..4" 8 H20 I.fQ6 -4.125 1.463
4n.C.(. 36. Aa '0, A6 3.qi) 4.77i I., I? -6.060 1.269
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TABLE XLVII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 43

RELfEASE ANGl.F-tOF-ATTAC,(D(FGQFES)= 60.10
M0E4FWT IF INFATIAlSLUG-IN.SQ) =0.1,0620
ATMOSPHERIC PENSITY(SLJGS/CU FTk=0')02447
REFFiRFNCE AREA(SQ FT) =0.012300
K:FERENCE LENGTH( F.rTi t0.1250n0

TFST NUA45rRS
VELOCITY(FT/SEC)- 200.

INITIAL HALF TIMF TO CMQ
ANGLE ANGLF 1/2 AMPL ITUDE

(DEGREES) (DEGR.FS) (SECONnS) (PFR RADIAN)

60.,000 30.000 0,516 -143.441
50.000 25.O0C 0.528 -140.046
40.000 20.000 0,547 -135,244
30.000 15,000 0.544 -136o021,
25.000 12.50r, 0,531 -139.222

TEST NUMMBERS =322,32'3
VEt0CI TY(F T/SFC)= -- I('0

INITIAL HALF lIMk: T11 CMQ
ANGLF ANGL 1/2 AMPL ITU.1F.

(DEGREFS) ID)FGpIrS) 4;C[iNf)S) (PFR RADIAN)

60.103 3 1. 7,3 7 -197.89
50. 0•'1 05, {", A4 1 -1 75, 968
40.0,,0 90,00 i 1186 1 -170.271
30. 0),0 15.00", 0.834 -177.286
25,000 12,50' 0.7'11 -1.)7.097
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Figure 90. Graphic Dynamic -stability Test Data: Coif iguration 43
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Item

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 158
Plotted 159

"-'- 0.4.. STA"-j-- 0,, CAI-

S'"'" t . ... o

3.79 CAL-

-1-- 7,69 CAL UNOEPLOYE0-.

6,4CAL

General data
Model weight a 404.4 •m
Moment of inertia a 0.18017 slug in.Z

Description of components
Nose shape a 2 caliber ogive
Tripper a none
Fineness ratio = 7.69
Stabilizer a 1-1/2 caliber diameter Bal.ute
Burble fence = 1.79 caliber diameter
Boattail 2 1-1/3 caliber Long, 10 degree cone angle
Strakes (8) = none

Remarks

Figure 91, Model Specifications for Configuration 44
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TABLE XLVIII, DYNAMIC STABILITY TEST DATA: CONFIGUR~ATION 44

RELFASE ANG(.F-r'119-ATTAcK(IIE(GRE-=S)m 60*00O
MOME~NT O)F INrFPTIA(SLUG-IN.SQ) =1.180171~
AT140SPHEPIC DNSITYCSLUrS/CLJF)1')?'I

~~ 4~AktASQ FT) 3O21
R.EFERPNCE LENTH(FFf:T )

TEST NUMBFI'S =313C)331
VE LOCI TYIF:T/Sc(rJ= 20n.

INITIAL AALF TIME TO
A NiCL ý A N GL F I/? AMPL IrTUI
OF ý; t* C. s );~ SECO0Il3 ) VF RE R Al) I NO

40.010L HALF2 -i 144 a 2 T

ANGL F ANGL' ' 1/2? AMPLITUDF
I OF'R E FS 5 IJF-(RCkFF) (SECONJDS) (PER IIA0IVJ)

60,t0 rC.)0(' 00.791 -1137,074

431. 010 0 1 . ?. 3$9 - 17 b.? q 6

3 0010 i ,jorno 641657

1 S--0- t.
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Figure 92. Graphic Dynamic Stability Test Data: Configuration 44
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Item Page

Static aerodynamic data
Tabulated 161
Plotted 162

Dynamic stability data
Tabulated 163
Plotted 164

3.79 CAL

we 7.71 CAL UNOEPLOYED

0 6,70 CAL-

General data
Model weight = 394. 9 grn
Moment of inertia 0.17104 slug in. 2

Description of components
Nose shape s 2 caliber ogive
Tripper = none
Fineness ratio = 7.71
Stabilizer = 1-1/2 caliber diameter Ballute
Burble fence = 1.79 caliber diameter
Boattail = 1-2/3 caliber long., 10 degre;e one angle
Strakes (8) = none

Remarks

Figure 93. Model Specifications for Confignration 45

160



TABLE XLIX. STATIC AERODYNAMICS TEST DATA: CONFIGURATION 45
(TEST NO. 4)

VFL CIT--TSCC) TY.T0S ,1i FI.IUN.:f: LFN'TH(FT) =0.12'3)
r•tNSITY(Sl.,'J,;s (:tJ FT) ) I.C.,2 1 A,','Fr.:, FNCF FT) =A( FT --0.012l
)YNAi41C PPESS[IJIF(I tiS/SJ F'T1  -40 C.'.,(CAL1iFRS) =3,1913

RkYNtLDL)S NtJMhEl' z"? , .F 08I M.I>HA SHlFT(I)FIGRFES) 1-1.000

AI. PIIA CL CA Cm SM
F • [ s (CALIHERS)

Sý T TP AJ

-4 0 o) -41.0 -2.6 "1 ". 7"4 -'4,434 1. b.06 3.995 0.901
-10.-I -1 .- l. 757 2.7!1 - ). "1 1 *.,4"1 2.,87 00993

-M.O t -?ISO -1. ?1) . ) - I.UH8 I .1 V029466 1,0307
-5.0 - '16,,(" -(7.T9 3 42. -10.467 1. 0.816 1.160

I•.' -I .I ' -- .,4 75 2.1 It?-) 7 .929 -1.083 1.323
-•, ~ ~ ~ ~ ~ ~ ~ 4 ,.) -7 m' -T, ;8 6, H,' • -",•.J ,.2 , 1,751

-4.6" -'1) .7I 2.b -0. .2 ? 1 . 'y - 3.0479 1. 157-1, ].,( - 0. 1 l1, 2 ,0")1. -0. 049 ? . 0 1 0.172 "1,492

C•,0 0. 3,1," 2.1 1') 0. 4 H' ? . •' 2 -0,816 IS67g $
:1•, 1743 .3 )• , .n r 1 ),694 16o4,39 -0og960 1 '383

l , 14 . 76 • I• t I, 1. 2, 7;) 1 1') 310 -Is680 1.322

I Q 19." I .0 , 1.. 1. 7r) I. * 37 -2.*35 1. 345
'.0 29.1' I.'1'! h 2. 4 ý. H4 I .4SI -3.041 1,068

4(.) 0 9.. .4/ 3.-,1 A114 1 1.14t -4 .13 1006
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TABLE L. DYNAMIC STABITLITY TEST DATA: CONFIGURIATION 45

RI 1. PAS P AN(GL r -f[ -A 1 ACA I I)F OREr ) ('0,

AT40SPHIrP I C 0 *"NSI T Y( SL'U-1 S/CL)1 "T r'). 1?4 Ik

TEST NUMP3E'S =334t3'45
VFLr)C[TYvFT/Sar,)= 200.

INITIAL H AL F TlMr TO cmQ
ANGL E A N GL 1/2 AMPLITUDF
(0F3R1FES) ('EGR FES) (SE C ONOS (PER~ RADIA4)J

60a (f~l~ ?r.C).lon C O. ) )3 -1 19.6483
501'0 10 0 1).$03 -1 19.648

40.300 0 0 0150" -147,1935

30.,I .)0 1) 0o 51 -137.094

TtZST NJ~lAFIF AS 1 '
VELIOhITY(FT/Scr )= lo(,.

INI TIAL lA L F T IMr. TOC 1
AN lt-F ýNGL ' I /? tA'PL.I TLJ~l

(),,P SII)EP L I S)GO D I (PER RAUI1\J)

60.0o Aý . on 1 )-171.629
50. 10 5 . 0 d) 6-174.230

40C. )00j r n. 741 -lq9.713

2 . 311 ~5N ~7" 19 Q1
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Figure 95. Graphic Dynamic Stability Test Data: Configuration 45
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Item P.te

Static aerodynamic data
Tabulated 166
Plotted 167

Dynamic stability data
Tabulated 168
Plotted 169

CG [.-0.25 CAL
0.49 STA __ _

3.79 CAL

7.71 CAL UNDEPLOYED -

8.70 CAL

General data
Model weight = 396. B gm -

Moment of inertia = 0. 17435 slug in.2

Description of components
Nome shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.71
Stabilizer = 1-1/2 caliber diameter Ballute
Burble fence = 1.79 caliber diameter
Boattail = 1-2/3 caliber long, 10 degree cone angle
Strakes (8) = 0.05 caliber high

Remarks

Figure 96. Model Specifications for Configuration 46
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TABLE LI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 46
(TEST NO. 5)

VFLOCITY(FT/SrC) 221',.0 'FFFrrC•C. LFNGTH(FT) =0.1251
DENSITY( SLUGS/CJ FT) C.'02 127 RF.f-A'NR" AREA(SO F =0. 012 3
DYNA I1C Pl<Fssti.r-L BS/SJ FT1 9 ,. 31 C.P;.{U 1LIBERS) =3.7913

4LPHA SHIFT( fEGIRFFS) = 0.0

ALPHA ct. C 1) CN C A CA SM
(D)EGR FF 5) (CAL1lFrRS)
SFr T i.j r

-40)0 -40.0 -i,0'0Si 4, 19'4 -:,.t013 1.21 9 W9)2 1 |.182
- )0. c -30.0 -2.149 1. 0"'P -3.405 1.513 4.22.h 1.241
-21.0 -20.0 -. i 4 2. 4';.? -2.0)4 1.1,5 r .076 1.5()4-15.0 -15.0 -1.053 2.421 -1.644 2.)68 1.777 1.081
-10.0 -10.10 -0.51q ?.?,) -0.1d) 1. fl7 0.91H 1.043
-i.0 -6.0 -0.2 2. C33 -0.499 1. 0,12 0.317 0. 619
-3.0 -3.0 -0.119 ?.00h? -,).2(, 2.051 -O.fl -0.040
-0.0 0.0 0.07? ?.Ot7 0 0. 072 2.177 -0.. af981 . 133

3'.0 3.0 0.101 2. ()h.). ). 209 2.044 -0. 774 3. 709)
6.0 6,0 0,245 2,*0 IQ 1).45• 5,3• 10 8+ •

1 •0 10.0 2. % ". r, 44 0O. F 67 .' -1 *, 343' 1,o549
1'.0 15.0 1.765 2. 1, 1. 294I -1.871 1.441
2 0. 0 20.0 1.327 ? 2. 8 " ?•M6 -. 'i0 -3.238 1.53,0
30 . C)'31. ?. 2ý.7 3. nTh 1 i4~55 1* -4,7S7 I.ASO
40.0 4r.O i. 116l 4. •" S I. , -6.40o' l. 263
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TABLE LII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 46

RELEASE ANr;LC-r]F-ArTACK(DEREFS)= 600
MMCE NT IF I NF4T I A (St Ur,- 1No SQ) =0.17413S
ATMOSPliIEFýIC flnEts1TY(SLUGS/CU PT)=0..J0242A9
REF qr",CF ADFA(SQý FT) :-. .1)12 V1
Fý6.FF-RL"NCF. LFNI'TII( FE'T ) zl.12510fl

TEST N'JMhRS 4,s47
VEL-LCITY(F T/Ft;CJ= 2?Wn.

INITIAL HALF TIMF Tfl C~iQ
ANGLE ANGLE 1/2 AMPLITUDE

(DEGREES) (D E R F F CSF.C (N DS (PrR RAOIAN)

60. 030 -W 0a 0c 0,459 -156.19b

40.000 21).f0?. 0*459 -156.ISi5
30013)0 1 5.1)00 r) 1 - -157.225
25.000 1,?.500 0.450 -159,4fl9

TFST NUMBC-RS =3429140
VF3LOCITYfFT/S`'~C)= 100.

INITIAL H4ALF TIME~ TOlc C(1
ANGLFJ AN GL ~ 1/2 AMPLIT'JO

60.000 i)." 0673 1 V1m.vI

320. 0. .1" 0.7A 1%.Q
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Figure 98. Graphic Dynamic Stability Test Data: Configuration 46
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Item Paae

Static aerodynamic data
Tabulated 171
Plotted 172

Dynamic stability data
Tabulated 173
Plotted 174

Ca 0 .,• .25 CAL.

o,40 3TA4 --. -

3.79 CAL

w 7.71 CAL UNCJEPLOYED

- 0.70 CAL-

General data
Model weight
Moment of inertia a

Description of components
Nose shape a 2 caliber ogive
Tripper = none
Fineness ratio = 7.71
Stabilizer = 1-1/2 caliber diameter BRllute
Burble fence 1. 79 caliber diameter
Boattail 1-2/3 caliber long, 10 degree cone
Strakces (8) = 1 caliber span

Remarks

Figure 99. Model Specifications for Configuration 47
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TAML LIII. STATIC AERODYNAMIC TEST DATA: CONIlGURATION4 47
(TEST NO. 6)

STATIC AERODYNAMIC TEST DATA: CONFIGURATION 47
(TEST NO. 6)

V1LllCITYfFT/SEr.) ?.!i.10 KFFRF 'NCF LENGTHIFT) =0.1250
)EO NSITY(SLWJ;S/ClJ FT) 0). )f' 31,q ;wr!,FNCF ARFA(SQ FT) -"0.012I

DYNAM41C PRESSII4E(L93S/S0 FT) = 56.12 G.G.(CALIBERS) "3.7913
R1.YNflLJS N1JM6F, e).?'6oP 08 ALPHA SHIFT(DEGREES) 2 0.0

ALPHA CI rFl CN CA CM SM
("FGFR'rrs) (CALIBERS)
iET TRIJF

-40.0) -40..( -3.343 4.. C' .) -5. 1. 3H .9?2 4.617 0.099
-in.0 -in.0 -2.562 211VA -1•.68 t1, . 2lio 3o666 0099h
- V1• 1,0 -20.1, -1. S49 P 2 33•0 - 2. Z2!z 1. 65 C 2.331 .1,39,

-I r, ,l -15.0 -1.01'A ?,r'5 -1.5111 1.722 1o408 0.932

-10.n - 10. (0 -111.637 1 6Cil7 -0,974 1.H5b 0,513 0.527
-•.•0 -6.0 -,0444n 1.8H6.4 -0.64L 1.139 0.147 0.230
-3.0 -3." -).174 1.F-) -0.26) 1.811 -C0.1'2 -0.714
-. u 0.0 -0.014 1. f2 3 -0.014 1i. 2 3 -0.537 -37.083

3.0 3.0 0 l101 I a V66 1).l191 I.iA59 -0.906 4,557
6.0 6.0 '1.087 1 I.F31 0l.263 1.R62 -1.253 4.427

10.0 10.4 C.4?n 1.,442 ().759 1,179 - 1 .b6q 2.124
15.0 15i.0 0.79? 2. 41) 1.71 1. 76F -2.210 1.722
?.n 20.0 1.303 2.-1 44 1.916 1,621 -3.343 1.691
J,).0 3(.. .- 1b 2.?;1"0 .3,445 1.336 -5.821 1.689
40.'1) 40.0 3. ?4-7 3. u 0i 4.:W4) a '35 4 -7.029 1.420
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TABLE LJV. DYNAMIC STABILITY TEST DATA: CONFIGURATION 47

M[,'MFNT 'IF iNI 'Ti A( SIWý- IN. S0 ).1. 1311)()
ATMO~SPi'HU' IC ilNS I TY(`,;i uS/ Cu : ,.h2
-ýEFF4F-NCF ARI.11SQ ~F-1).I~~
R E F r-;lt.NCF I VN.rI Hf v rI ).1 z5ofl

TFST N.Jl'j[kP ; d . rS *,
VLLflCITY(FT/51:C)= PC11

IN It TAL HIA L.F TIM ID ~ cm()
A N (ýL F ANCL" 1/? AMPL I IJ)L
1) : t. s (:)r GW I Fs) ( FCINflS I (PFR RA'I IAN)

60.000 10.0on r) .4)' -155.336

30,000 15.000 r).491 -149.442
5 l1 11. (vi' 49 4'4 -1 44. Cý?t

IT.ST .NJUMffR'1
VL L -)CI T Y( T/S C) 111)".

INIT IAL. liAt 1 7 1 f Tl JCNI
AN;L L ANC,Lr I/I V4PL I TUDE
Dr ;Q~ FF S Or~ 'JR I SF c'1-Nos$ P[-rP RAflI4N

i 0 ).rC Onc6,2 -?19.419

s 0"' )OC 0l -1:1470 .

310. W) I i..0 M' -1 111697
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Item EMS

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 176
Plotted 177

KCO 0.25 CAL
• 0.49 STA/

3.79 CAL

7.79 CAL UNDEPLOYED

8.66 CAL - -

General data
Model weight 412.0 gm
Moment of inertia 0. 19565 slug in. '

Description of components
Nose shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.79
Stabilizer = 1-1/2 caliber diameter Ballute
Burble fence = 1.79 caliber diameter
Boattail 1 caliber long, 10 degree cone angle
Strakes (8) 1 caliber span

Remarks

Figure 102. Model Specifications for Configuration 48
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TABLE. LV. DYNAMIC STABILITY TEST DATA: CONFIGURATION 48

PEL EASE AN;!L -L.r-ATTAýKl0( DF~P~l=)~ 60.)
MO)MENT IF INF( ISH - :.956r, 1
AT'41'SrPHF-* IC r~;r(~LUSUi~)~

RH-FFQ'ENCF LE N';F4iFIVjT) 1; )0r

TLST NLJ4iF3FR.
VLLrJCTTY(FT/SFC.)=

INITIAL HALF Timr ri C14 0
ANG;LE ANG Lr 1/2 AMPLITUDE
(DEGR .FS) t)FGRFFU') (SECcONDS) (Pf-' RA0 IAN)

30110 . CM 5 .10 - 146 . 81
~iQ. Ij I, . 0.3"-9. "

4C.0149

Tt JIl1

vý,i()Cjry~ i/,,t,176o
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Figure 103. Graphic Dynamic Stability Test. Data: Conf iguration 48

177



/
Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 179
Plotted 180

0.9 T CG..e 0.25 CAL

00 3.79 CAL- 1

7.79 CAL UNOEPLOYE D0-

9 8.66 CAL -i

Gene ral data
Model weight
Moment of inertia "

Description of components
Nose shape = Z caliber ogive
Tripper = ,1one A
Fineness ratio = 7.79
Stabilizer = 1-1/2 caliber diameter Ballute
Burble fence 1. 79 caliber dia-meter
Boattail 1 caliber Long, 10 degree cone angle
Strakes (8) none

Remarks "

Figure 104. Model Specifications for Configuration 49

178



TABLE LVI. DYNAMIC STABILITY TEST DATA: CONFIGURATION 49

RFLFrAS ANGLI -(fl -ATTAGK ( !F(;kf-E ) '.".)0
MUMFNT :IF INFRTIA(SLU•l-IN.%,(,•I r.1-,l;2•,4,,

ATM l5PlIF'.IC 0l'-NSITY( SUJ; s/CU FT) r =0 Q024.?3
R I FFRi:NCE ARF-4 SQ FT 1.012 V)')
P, kFL-RI NC F LENTH FFFT) Z.5))l10

TiST NL)MAF',S •6, 6 , u 7
VELnCITY(FT/S•C)= ?00,

INITIAL HALF TIMLE TO CMmQ
ANGLF ANGLE 1/? AMPLITU"1F

(DFGRF.S) lDH R-FS: FSEClNos) (PEl RADIAN)

bO.0-1O '30. )0• (. 56,) -140.4168
50001)') ,1 3.J) 0. s 472 .-16••, 402
40s,!') 0 " '1. Ol .),5313 -141.-417 [

30 0,0 . O 1). Cl t ,O(}•t,4(11 -166,7"36

250.11c) 0 12. 50; 0.4 4 1 -178.1 b6

TEST NUqYV .' 1 1 7 1, 37
VELfLCITY(FIIT - }= .Iin

INITIAL lAt. ' TIrM TI 0C)"

ANGLr AVNL' 10. APPLIrTUJ)E
OU O Gq FF. S ) ' ", .l )(sEcJN• is (PFR RAOI AN)

&O00 . 0 ).0 r, , 2 -1,34, 860

500"11 P. 30C (. 7 ý 7 -200,0R3
40,01-1 '0,0o 1. 71 6 -222,800
30.0 .1) 1 ', 0• r) On 1 518 '-275. 790.

25."01) 1 C' .• 0 1.516 -3 14, q4b
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Figure 105. Graphic Dynamic Stability Test Data: Configuration 49
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Item Palle

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

CO

0.49 STA

i• ~U -C <

-, -- .79O CAL --.... • "

7,79 CAL UNDEPLOYED

8,28 CAL

General data
Model weight - 394. 5 gin
Moment of inertia =

Description of components
Nose shape = 2 caliber ogive
Tripper 2 none
Fineness ratio = 7.79
Stabilizer = 1 caliber diameter Ballute
Burble fence 1.Zi caliber diameter
Boattail 1 caliber Long, 10 degree cone angle
Strakes (8) none

Remarks

Figure 106. Model Specifications for Configuration 50
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Item Page

Static aerodynamic data
Tabulated 1]83
Plotted 184

Dynamic stability data
Tabulated 185
Plotted 186

0 .4 
-T 

A C O-- 
0 . 2 7 C A L .

7,79 CAL UNDEPLOYED

1,2 CAL

General data
Model weight = 484. 5 gm
Moment of inertia = 0. 28484 sLug in.

Description of components
Nose shape 2 2 caliber ogive
Tripper none
Fineness ratio 7. 79
Stabilizer 2 caliber diameter Ballute
Burble fence 2,27 caliber diameter
Boattail 1 caliber long, 10 degree cone angle
Strakes (8) = none

Rermna rks

Figure 107. Model Specifications for Configuration 51
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TABLE LVII. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 51
(TEST NO. 7)

V[-L'ICI1Y(F=T/Sf-C.) ;',").10 PlFF-IFF-NCF IENGTHI(FT) =0. 12'51)
I)[ NISIIYfSLJLS/(:'J FT} 1 0'). ?'02 19 -tV- I N(.F A14[A(SQ FT) =0.012l
llY.I'iIC PRL.SStJk[(LBS/S( Ir ) - )".12 C..(,.(CAL I FRs) =3.791'3

KFYNrOLI)¢0 N'JMIF1' '- 4, 2 F 01 AIIl4A SHIFT (tEGRFES) =-4.000

At. 1) HA CL C ) (,N (A C M SM
Iul ;;LFF SI (CALI6FRS1
S .-T TRiJr

-40ot) -44. '.' - 1, 371 .si. ()I Ir.} 1 69 1,,,' 3 425 1.425

-•1.0 -34.*0 -2.474 4.12' -4.356 ?.134 7.242 1.662
-'(.0 -?4.a r) - 1. 650 ". 1:) ' - ?. II) '.f 2.L79 5.986 2.026
-Ili.0 - 19.r -1. 187 .•41 1 - ?.2 3 2.'141 4.4)0 L.993
-10 . -114 .(.' _ t,Q.9i 1. "V4 -1.40l ?.) 19 2.819 1.930

-•.0 -10.0 .' 64 .14• -t.11 .i.,1n7 2.015 1.798
-;•.0 -7.(, - . 4,41 . 1$4 77 1. 7"0 4. 0.896 1.163
-). -4. -'0. 1l'ig 'A. P)',) - . -1? .3.1.1 O. 1'8 0.520

.o -1.' 0.0 3. 101 - "10 1)1•'A.ll(7 -0.797 -14*417
,.0 ?.l nl.'3 1 3.11 1). P 5 5.l46 -1.659 6.515

S11.1 0 6. . ': ".11 ',).H7I 3.107 -2.60? 2.959
11.0 11.' .it v 11) 1.47') 1 .'14 -4.,184 2.845

P? . . 1 .0 1 ,11 3. 3•1' 2. ?.' 7?. 96 -5.512 2.523
.).( t .. ) 2. 1,? 4. 7 Al 1. 6 "1 2.'1n4 -7.Q40 2.167

f .t f PI, .0 0. "1'1 i 4. 7 ', 4. 4 1 1 .3,12 5. 30 -0.967
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TABLz LVIII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 51

ML''4( NT )F I N ')l I Al(S Mlii- I N. SoJ A '

At Mfr1,PHI 'PIC kl~~ UVfSi ThS/(ll FT 20.0024l b
KtF&r",t.Ncf Akf A ')F1 I )=).)1 0

R~NF FNCI V ;I iU f T) ~ .2tM

VbLF1CITVIFT/rSrC )- 2rn.

INITIAL HLVTjFT m

ANGL r ANGL F l/2 AMPII T03E
(DE GRLS1 0~ 71RfF 1 ) (L"L.JN LAS (PFR RAO)IAN)

60.0-11 r)rNo4691 -252.011
110.O~ 090 ~ O m.491 -242.319

IF ST NU*Alkf -k, z
VE LOL ITY I T/.FC I - 1`0.

ANIT-AL -i~ 11. AAi VL ITlM)

5.0.i511,a19 -2-3.562
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Figure 109. Graphic Dynamic Stability Test Data: Configuration 51
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Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 188
Plotted 189

c2 0.27 CAL

*• -- 0.49 ST A -- m

4--~ ~ 3, JA---

low 9.26 CAt-I -i

General data
Model weight = 478. 0 gm
Moment of inertia = 0. 27209 slug in. 2

Description of components
Nose shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.69
Stabilizer = 2 caliber diarneter Ballute
Burble fence = 2. 27 caliber diameter
Boattail = 1-I/3 caliber 1ong, 10 degree cone angle
Strakes (8) = none t

Remarks

Figure 110. Model Specifications for Configuration 52

187



.. .... ... .

TABLE LIX. DYNAMIC STABILITY TEST DATA: CONFIGURATION 52

R:,L" L •i, ANGI. r.'-,<•-A TT AC.K, Dr(V' 'cS ), 60 " '~

M01FNT IF l,'J ',J , t d,;,-[N.S,) = ,.7.0"
ATfAflSP-'~ r I C .,,•3 ITY ISLtj¼S/Ctl PT) .), 1.'
1.L `'-. . \C 4 ,\. +( ; , r, I 12 A10.
kEF..R- ,:.N:F . N ;THI PF:jT) ---'".1 ) :1

TEST NUJ4t1,FR"S A F,4, -

VEL-JIrY!Tys- l)- ?V-*

INITIAL H4,L r TINr Tn CMr
ANGLt F.- I. oll AMPL ITll)'

(I)EGR'c, ) ( 1' ',r r.';) (S•i C")Nf , ( , . \ of

4•0 . 0n )41r).' + ' )./ b. + .4 ')Ili•5 )*0, D~ ! * t0, * • 4t ) - 3 1, t

30.01t+}• ) I +: fi)lt ), 4 0- + p)•q~

2 5.0' 1 ) ,. 441

TLST Ndj-'' i'. --3.'".t ý'h

V• Lf(CI Y(F II/Y..(, ,

INITIAL -ALf T A T I,
All''I. L•I A IPL. IT J

(DF;;I':) I) ( '. s r -) (51,~), ('•+ - R ,"l& l

6 0. 0,) 1 j•,. ' - S. 7 t'j -. ):)P 6 14

40.010 77 P) I

) ' )',.1, )13 -14.88
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Figure 111. Graphic Dynamic Stability Test Data: Configuration 52
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Item PaRe

Static aerodynamic data
Tabulated 191
Plotted 192

Dynamic stability data
Tabulated 193
Plotted 194

CG •0.27 CAL

[- -- I. 
-j41 J

3, 79 CAL

- 7.71 CAL UJNDEPLOYED

9.32 CAL .-

General data
Model weight = 468. 7 gm
Moment of inertia = 0.26117 slug in. 2

Description of components
Nose shape = 2 caliber ogive
Tripper = nonC
Fineness ratio = 7.71
Stabilizer = 2 caliber diameter Bal.lute
Burble fence = 2. Z7 catihe r dlameLe r
Boattail = 1-2/1 ca lihi ,r lon , 10(• dcl'grvte conne aigl
Strakes (8) = none

Remark;s ....

Figure 112. Model Spocifications for Configuration 53
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TABLE LX. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 53

(TEST NO. 8)

VH..'ICI TY( r T/sr1 -1 ).P1 RI Fl F'ti(r LFNGTHIr FT) =0.1251:)I4SiTY1SL(1r; /',W Lj FTI =,0 .9r)1 ,, V r- , ' KEl f- AltF:A( W F T) =0,012 3
I)YNAMIC PRFSs,.J'r(L,1./S0 FT) =- -., 17 C.r.,. uCLI F.S ) =21,.7q 1
RIYN("NL, NI)MrlP, :1.?7 57F 04 ALPO, SHIFT(I)FGRFES) 0.0

AL PH A CL C', ) CN CA Cm SM
(') F. G r c) (CALIBERS)
SET TO~UFI

-4'0.n -40.0' -1. 264 5. r11H -5i. 7 14 1. *1" 7 8.370 1.450
I ')" 10 0 ,",- 1r, _ t . =, 6 , 490 1? -4.0V, ?.I t 3.L 6 ,51 l,?. 01

-1t "$00 -1,5.0 -1 .01- I. •H, - 1.854 1. ,")0 3 . 757 2.027
I C () ', -10 0.¢' -t,5. p 7301"1 (6 -. 1. 1 47 3•.11 2t021..?. H 1.951
- .")On - 6.0 -n . 37 6 3 . 1'• - o1 . 17 14 3.. ý • 0 .a6 5 F H.`1 69 17
-'0 -i.0 -,,.231 3.40 i3 -0.40e, 33'? Ov.542 1.335
- n.0 n, 0.04'4 3.1 1 ) ).04A 17.) -0.301 6.9443, P. 0.14S 1.2 .0 11 3.Its ,i.'i -1.9b7 6.224

. ) (1 f. 2 $. 3 ý... ) h. 10) 3. ;) ;' -2.f)57 4.214
L 1.n 0.' c¾535 3."-J I. .107 •. -o -i.545 3.203

9 *3 1("4 3. -,01 1. m0 I ' I -5.5lu 3.060
.o ? " 1 374 5 ,'.,Q' ... 144 -e •.'. 2.797• • l? ,,• . 2.37,.4 3. fs• 0, 1 l 4 1 . ,j4 -').04* 1 29308

j ,.. r .. ) ?2 4.&6?'5 ci. H4 1.6.1 -11 1. 4 2. 109
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TABLE LXI, DYNAMIC STABILITY TEST DATA: CONFIGURATION 53

RELFASE ANA..E-(JF-ATTACK( f)FGPr-S) = 6 ".00,
MOMFNT [IF INFRTTA(StIJ'-IN.S.) tl.)61170
ATMrJSPHI-RIC DFNSITY(SLU(;S/(U FT),fO.:)0!.12
RfF!rENCF ARFF(SQ FT) -.0.012300
REFERF-NCF L iNGIH(FFFTl -. 0.125000

TEST NUM'.&. .,<3 -" IP3, 9 94
VFLI3CITY(fi;,SPC)} 200.

INITIAL HALF tII T;cmQ
AN1.L ANGLF 1/.' AMPLITU)I
() E (;R ru ( r)fT''-RtESl) (SVCl1N 1)S (PER RAlTAN)

60.O00 10.000 0.41? -222.538
50,•) 25.0n0 0* 47 5 -22i],39.4
4 0.003 20.000 0. 0,47 -49q0?
30,000 151000 0.459 -236.163
2.5.0)0 12.50n 0.463 -234.567

TEST NUMBERS =414', A,).!
VILLJCITYrFr/SEC1 100,.

INITIAL HALF TIMF TO. CMO
ANGLEF ANG1F 1/' AMPLITUF)F

(DEGRE ES (OFGR"'FS) ( V; (01 )n (PER RAt)I AN)

6 rC. a •nj) l!. 1 .2 5 -262. Q')9
50 .111 " . 0 0,0 %1. 8 19 q-265.007
40.010. 211.00 8 ki. 1 -?680076

3 n a 0:11) lie,00 797 T--2 72.2 s29

25. 12.50 .T'4 -216.621
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Figure 114. Graphic Dynamic Stability TeSt Data: Configuration 53
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Item

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 196
Plotted 197

CO • 0.27 CAL

w*--- 3,70 CAL

-*- -- 7.71 CAL UNDEPLOYED-

S9.13CAL-

General data
Model weight = S71, 0 gm
Moment of inertia 0.28344 slug in.2

Description of components
Nose shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.71
Stabilizer = 2 caliber diameter Ballute
Burble fence = 2. 27 caliber diametv r
Boattail = none
Strakes (8) = none

Remarks

Figure 115. Model Specificationls for Configuration 54
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TABLE LXII, DYNAMIC STABILITY TEST DATA: CONPIGURATION 54

RELFASE AN3L&-0r-ATTAC((I)FrRFFS)= 60.',1
MOMENT OF INF1IlAfSI..U'-IN.SQ) ='.283440
ATMCOSPHrRIC DENSITY(SLUGS/CU €T-".0C2',,
RE"r %N,!-',CF A. EA (SO FT ) -0.0) 12300
REFEFRENCF L.-N';TI(FFF-r) =0.125000

TEST NUM[f-RS 40'i f1+1
VELOc ITY(FIT/S, ("I= 2v .

INITIAL ,ALP TIME TO
ANGLE ANGLf: 1/2 AMPLITUI)F

(DEGREES) (JFlRP:'V (SECONDS) (Pkl RA)IAý)

60.000 .On0 (). h? 8 -188.046
50.4000 n, 606 -1q94..,
40,01o '',.C0 4 .6,? 8 - 198,00 4
30.()00 0 00' . 650 - ,31. 717
25.000 ,.500 0.631 - I7.11!

TEST NUMBE.RS =40L9,40?
VEL0CITY(FT/SF(-)r 1,O.

INITIAL HALF TIME TO CM
AN GL ANr;LF 1/? AIPLITUDF
(DEGREES (n'EGRr- FS) I s ýCONq Ds) (Pl:'R kA:JI AN)

60 , (V 1 06 10, 0o 84 1 - 2q I. 1 0?o
50.000 . 00' 0.916 -?5•.001
40*00r) 4• ]nO 5b-•t 7. ,,)40

30.000 1.0O 1.(R5 -i.. 40411
25010)I 4. "953 -24'3, b,6
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Figure 116, Graphic Dynamic Stability Test Data: Configurationi 54
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Item Eae

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 199
Plotted 200

CG -0.25 CAL

0.49 STA -A_ _

3,79 CAL

7.71 CAL UNDEPLOYED---

8.33 CAL

General data
Model weight x 455. Z gni
Moment of inertia 0. 21972 slug in. 2

Description of components
Nose shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7. 71
Stabilizer = I-1/2 caliber diameter BFllute
Burble fence = 1.79 caliber diameter
Boattail = none
Strakes (8) none

Remarks

Figure 117. Model Specifications for Configuration 55
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TABIZ LXIII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 55

RELEASE AN(;LE-1F-A TTACKlDFGkf F.I= 60.00
MOMENT (IF INFRTIA(SlU>;--IN.SQ) -0.?197.0
ATMOSPHERIC DENSITY(SLUG•/CU TI--O.,)O23q
REFERENCE AREA(SQ FT) - .)1.230)
REFERENCF LFNGTH(FFFT) =0.125000

TEST NUMRERS -409410
VELOCITY(FT/SE)-= 200.

INI IAL HALF TIME T1 CMQ
ANGI. E ANGLE Ll" AMDL ITUDE

(DEGiREES) IDEGRI:ES) (St-C.nN:)S (PER RADIAN)

hOf00O 3"O. O.5 -. 107061
50.000 2..000 r).a78 - "04.775
40.000 p0. 00 . , O.T78 -U11.241
30.000 15.00"f 0,681 -135.055
25.0)0 12. 0S 0.b61') -14,.696

TEST NUMSFIS =41 3#414
VELOCITY!FT/SEC}= 1 n.

INITIAL LHALF TI M iF TO CMQ
AN; L C ANGLI 1/? AMPL I TUDE

I DvE R :S) (O1-GR: i SFC,)NI) (PER RADIAN)

0.0O0V; ?,Of,, 1.156 -159. 145
5O. On,] ?";, . 0 0.1, l..269 -1 45,03•4
40.00.)) 7') . 0 00• 1.156 -1 5q. 145

30.000 I5.00C (1• I1 -195.777
2 5.0) 12.500 1.044 -I76.299
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Figjure lit, Graphic Dynamic Stltnility Teqt Data: Configuration 55
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Item Page

Static aerodynamic, data
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

c o _ 1I .56 L _

,•-.- 3• CCA-I. 0.44 STA 0.56CAL :;

-• ~8.62 CAL -'

General data
Model weight = 309.6 gm
Moment of inertia = 0. 1 Z1 36 slug in. 2

Description of components
Nose shape = 2 caliber ogive

Tripper = none
Fineness ratio = 8.62
Stabilizer = 1 caliber span rigid fins (BLU-27/B fire bomb)
Burble fence none
Boattail = none
Strakes (8) = none

Remarks

Figure 119. Model Specifications for Configuration 56
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Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulmted 203
Plotted 204

KK
043 .. C CALCAL

3 9,04 CAL

General data
Model weight = 295.0 grn
Moment of inertia a 0.14363 slug in. 2

Description of components
Nose shape = 2 caliber ogive
Tripper s none
Fineness ratio = 9. 04
Stabilizer = 1.48 caliber span rigid fine (M- I1 bomb)
Burble fence = none
Boattail = none
Strakes (8) = none

Remarks

Figure 120. Model Specifications for Configuration 57
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TABLE LXIV. DYNAMIC STABILITY TEST DATA: CONFIGURATION 57
RELEASE: ANGLF-OF-AT1ALK(DEGREES)r .60.10
MOMENT OF INFRTIA(SLUG-IN.So) =0.143610
ATMOSPHERIC OFNSITY(SLUGS/CU FT)=O.oo?•130
REFERENCF ARFA(Si) FT) =0.012300
REFERENCE LF:NQTH(FEET) ::0 .I2SO00

TEST NUMBERS -425, 426
VELOCITY(FT/SFC)z 200.

INITIAL HALF TIMF TO CMQ
ANGLE ANGLE 1/2 AMPLITUDE

(DEGREES) ()FGRFE.S) (SECONDS) IPFR RADIAN)

O0.100 30.000C 0.212 -283.030
50.000 25.0(l00 0o. 247 -243.621
40.0,00 20.000 0.275 -218.705
30.000 15.000 0.316 -190.595
25.000 12. 50r) 0, 4 7 -178.204

TEST NUMBERS =4299430
VELOCITY(FT/SEC)= in.

INITIAL HALF TIME TO CMQ
ANGLF ANGLF 1/2 AMPLITUDE

(DEGREES) (I)FGRFFS) (SECONDS) (PFR RADIAN)

60. 000 3O.000 0.362 -331,828
50.000 25.000 0.425 -283.030
40.000 20.000 0. 47 5 -253.237
30.000 15.000 0.50.3 -239.081
25,000 12.900 0.481 -249.948
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Figure 121. Graphic Dynamic stability Test Data: Con~figuration~ 57
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111--.. . .. " h.'I"AVAVJwI

iteniPg

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

[is- 0.49 ST A

-- 3.79 CAL

7.69 CAL UNDEPLOYED

9,02 CAL

General data
Model weight a 364.7 gm
Moment of inertia a 0.16582 slug in. 2

Description of components
Nome shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.69
Stabilizer = 1.08 caliber diameter toroid on concave extension
Burble fence = none with panels
Boattail a 1-1/3 caliber long, 10 degree cone angle
Strakes (8) none

Remarks

Figure 122. Model Specifications for Configuration 58
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Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

K0. 9 TA1

S.79 CAL.--- o

7.61 CAL UNDEPLOYKD-

-9.02 CAL

General data
Model weight w 365. 8 gri
Moment of inertia m 0. 16735 slug in, 2

Description of components
Nose shape a 2 caliber ogive
Tripper = none
Fineness ratio = 7.69
Stabilizer = 1.08 caliber diameter tiroid on concave extension
Burble fence = none with panels
Boattail = 1-1/3 caliber long, 10 degree cone angle
Strakes (8) = 0.05 caliber high

Remarks

Figure 123. Model Specifications for Configuration 59
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Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 208
Plotted 209

q-0- .50 SrA----4-

S3.79 CAL- ! !

---- 7.62 CAL UNDEPLOYED

W.10 CAL

General data
Model weight = 357. 2 gm
Moment of inertia = 0.13017 slug in. 2

Description of components
Nose shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.62
Stabilizer = Z caliber span inflatable conics
Burble fence = none
Boattail =I1-1/2 caliber long, 10 degree cone angle
Strakes (8) = none

Rema rks

Figure 124. Model Specification for Configuration 60
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TABLE LXV. DYNAMIC STABILITY TEST DATA: CONFIGURATION 60

RELFASE ANGLF-OF-ATTACK(DEGREFS) 600.00
MOMENT OF INFTIA(SLUG-IN.SQ) 1--.13O1.70
ATMOSPHERIC DENSITY(SLUGS/CU rT)=0. )C,3144
RLF :,FNCF AAEA(SS,, FT) =0.112310
REFER:NCrf LFNGTH(FEEfT) I 25.1C)

TEST NUMbfERS r-451 454
VELOCITY(F T/SF(C)= 20:'.

INITIAL HALF TIM[.; TO CMQ
ANGLE ANGLF 1/? AMPLITL rJE

(DEGREES) (c)EGRk[S) (SEC 0I'4S) (PFR RADIAN)

60,000 10.0003 n65 "-,.pq
50.000 25.100 '. 734 -74.163
40s000 0.00 O.) (I 2 -67,032
30,000 15.Q 0. -248?- 7
25s000 12 .s0 t. q m, -61. 0q

TEST NUMBERS. =449f450
VELOCITY(FT /SFC) = IOr).

INITIAL HALF tIME To lMO
ANGLE ANGLr 1/? AMPLITU')m

(DEGREFS) Ir)rGRr. LS (r ;C[ONDS) (PFA RAD[4N)

60, 000 •0. O. 501 -5',F .0 05
50.000 25.00, a.6'0 -,I67.5'1I
40.000 ?-). ,-00) '. 7 b.-' -14 2. 9 T 9
30,000 1.5.000 1. 711 -1 37, 774
25.000 2.'0 .7 141.12
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Figure 125. Graphic Dynamic Stability Test Data: Configuration 60
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Itern Pai.

Static aerodynamic data
Tabulated
Plotted

Dynarmic stability data
Tabulated 211
Plotted 212

/ - 0-050 $TA•

w - 7.54 CAL. UNDEIPLOYED-

8.29 CAL

General data
Model weight = 3 53.5 gm
Moment of inertia = 0. 12708 slug in. 2

Description of components
Nome shape a 2 caliber ogive
Tripper = none
Fineness ratio = 7. 54
Stabilizer = 1.83 caliber span inflatable fins
Burble fence = none
Boattail = none
Strakes (8) = none

Reima rks

Figure 126. Model specifications for Configuration 61
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TABLE LXVI. DYNAMIC STABILITY TEST DATA: CONFIGURATION 61

RELEASE ANGLE-OF-ATTACK(DEGPERS)- 60.00
MOMENT OF INFRTIA(SLUG-IN.SQO .-0,.12700
ATMOSPIIFRIC I"ENSITY(SLUGS/CU FT)=O.302394
REFERENCE ARFA(SO .FT) =').012300
REFERENCE LENGfH(FET) :'K125000

TEST NUMBFIS = 4 57 458
VEL')CITY(Fr/SFC)= 200.

INITIAL HALF TIMF TO CMQ
ANGLE ANGLr: lJ2 AMPLITUnE

(DEGREES) IDErIRFES) ISECONDS (PER RADIA4)

60.000 30.000 0.378 -L40.617
50,000 "3.000 0,416 -12T,910
40.000 ?0. 000 0.44? -118.984
30.000 iS.Q000 0.469 -13. 431
25.000 12.500 0,466 -114,192

TEST NIJ¶WLRS =461,46?
VE I.C I TY (F T/S,7C 100.

INITIAL HALF TIME To CMQ
ANGLE AN'LF 112 AMPLITUDE

(DEGREES (')-GkEFSI SF.cLNS ) (PER RAO)IA1)

60.0.0 3"1,000 606 5 -170.146
50 300 ?5.00f) O7? 2 -147.313
40.000 20.0 0 0C'.812 -130.1492
30.000 05,r')O . W.i 3 .- 124.649
25.0000 ?. 0n,822 -129.389
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Figure 127, Graphic Dynamic Stability Test Data: Conifiguration 61
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Item Page

Static aerodynamic data
Tabulated 214
Plotted 215

Dynamic stability data
Tabulated
Plotted

0.49 STA

- 3.79 CAL 4mj

7.69 CAL

General data
Model weight
Moment of inertia

Description of components
Nose shape = 2 caliber ogive
Tripper = none
Fineness ratio = 7.69
Stabilizer = none
Burble fence = none
Boattail = 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0.05 caliber high

Remarks

Figure 128. Model Specifications for Configuration 62
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TABLE LXVU. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 62
(TEST NO. 1)

VELOCITYIFT/SEC) 20.00 REFFRFNCF LFNGTH(FT) :0.,?50
DENSITY(SLUGS/CU FT) =).10'352 RFFFFRENCF AREA(SO FT) =0.0121
DYNAMIC PRESSURE(LBS/SQ FTI = 56.92 C.G.ICALIBERS) =3.7913
REYNOLDS NUMBER =).?3?3 IF OH ALPHA SHIFT(OEGRFES) =-1.500

ALPHA CL CD CN CA CM SM
(DEGREES) (CALI HERS)
SET TRUF

-40.0 -41.5 -3.740 3. 49 -5.147 0.173 0.121 0.023
-30.0 -31.5 -1.870 1.395 -2.318 0.203 -0.91, -1).395
-2'm.0 -21.5 -1.171 0.75h -1.36h 0.27'i -0.825 -0.604
-15..0 -16.5 -0.785 Cor4 -0.907 0.?1)7 -0.795 -0.876
-10.0 -11.5 -0.414 0.40l -0.485 0.3M) -0.718 -1.479
-6.0 -7.5 -0.243 0.257 -0.274 0.'?3 -0.490 -1.7A6
-3.0 -4.5 -0.100) 0.214 -0.116 0.206 -0.255 -2.194
-0.0 -1.5 O.100 0.200 0.095 0 .02 -0,063 1,66
3.0 1.5 0.100 0.201 0.105 0.197 0.204 -1.9"48
6.0 4.5 0.157 0.200 0.172 0.187 0.135 -2.069

10.0 8.5 0,323 0.289 0.367 0.!34 0.72? -1.9A1
15.0 13.5 1.600 0.385 0.673 0.235 0.8h8i -1,290
20.0 18.5 0.956 0.542 1.079. 0.211 0.8',9 -0.824
30.0 28.5 1.784 1.1?4 2.106 0.140 0.9'9 -0.456
40.0 38.5 3.126 2..u)b. 4.081 o.119 -0.16• 041
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Item Page

Static aerodynamic data
Tabulated 217
Plotted 218

Dynamic stability data
Tabulated
Plotted

0.58 CAL --.

1.50

CAL 1.09
CAL

3.15 CAL-O

General data
Model weight
Moment of inertia

Description of components
Nose shape x flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 3.19
Stabilizer = none
Burble fence = none
Boattail = none, but 1.10 caliber diLnieter aftersection
Strakes (8) = none

Remarks

Figure 130. Model Specifications for Configuration 63
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TABLE LXVm. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 63
(TEST NO. 15)

VtLIOCI TY (FT/SFC) = ??7),00 R,-FFFQF NCF LFNGTH(F.T) -0.1250
DENSITY(SLIJ(;S/Cu FPT) =J. 002 V?6 RFFERFNCF ARFA(SQ FT) =0,012A
UYNA•4IC P'(ESSJRL(LI}S/SW FT) .56,29 CGCALIPERS) =1.5000
RPYNtJLOS NUMI3E. z09qb81F 07 ALPHA SHIFTIoFGR'ES) - 0,0

ALPHA CL Co) CN CA cm SM
40WGR F IS) (CAL!B.RS)
SET TRrJF

-40.0 -4(,0. 0 -0.996 20361 -?.0785 1.173 0'I8O 0s079
-30.0 -30.0 -C.751 1 .00 -1.601 1. ?75 -'0.07 -0,045
-20.0 -20. -%0..?,0 1 .3i -n.962 1.125 0,045 0,047
-1700 -15.0 -0.41 1,11.4 -10711 1.015 0,017 0.024
-10.0 -10.0 -0.30"4 1,011 -0.474 0.943 -0.035 -0.073
-6.0 -6,0 -)1 .q I 0. 086 -0. 24R 0, 445 0.06' 0.252
-1.0 -3.0 -0.067 0,(.7) -0.127 0.673 0,126 1,033
-0.40 0.( 0.029 0. 191? O.02' 0,1592 0.197 -5,438
'.0 3.0 0.144 cIt' 1 0. 17q 0.641 0.170 -0.954
6,0 (1.0 (. 202 0.6 • 0.273 0.668 0.166 -0.605

1.1,0 10.o 0,31O38 0 0.464 0,I26 0.219 -0.4691 V),0 15 .0 n.390 1 { '. O. 65• D1,931 O,297 -0,455
?3 .0 -().3 0.57R ,.1'-h 0.972 Ofq83 0.314 -0.385
30.0 30.0 0.809 1.7)4 1. 552 1.071 0.36q -0.238
4.0., 40.0 0,996 ?.?l0 2. 229 1.107 0,084 -0,038
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Figure 131, Graphic Static Aerodynamics Test Data:
Configuration 63 (Test No. 15)
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Item Pane

Static aerodynamic data
Tabulated 220
Plotted 22 1

Dynamic stability data
Tabulated
Plotted

0.49 ST A-oft1

do- 3.06 CAL

7.17 CAL

General data
Model weight
Moment of inertia

Description of components
None shape m flat with 0. 1 caliber radius
Tripper = none
Fineness ratio = 7. 17
Stabilizer = none
Burble fence = none
Boattail = 1-1/3 caliber long, 10 degree cone angle
Strakes (8) 0. 05 caliber high

Remarks

Figure 132. Model Specifications for Configuration 64
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TABLE LXIX, STATIC AERODYNAMIC TEST DATA: CONPIGURATION 64
(TEST NO. 20)

VELOCITYIFT/ SEC) 2185.50 RFF EIENCF L.-'NGT(FTl) =0.1251
[)ENSITY(SLUGS/C'J FT| =f).0022()8 RErEI4RECF ARF.A(SQ FT) =().012'A
DYNAMIC PR.FSSUPEfLHS/S" FT) = 54.35 C.*(.(CALIRFRSl =3.0831
REYNOLDS NUMiFR -=').21S9F 08 ALPHA SHIFT4OF.GRFES) u-4,00n

ALPHA CL Co CN CA ("11 SM
(DEGREES) (CAL I BERS)
SET TRUE

-40.0 -44.0 -3.761 4e412 -5,770 n,561 0,611 06106
-3),0 -34.0 -2o532 2.571 -3.540 0.7?0 -0.792 -0.224
-20.0 -24.0 -1.614 1,491 -P,077 0,64h -0..53 -0.A14
-15.0 -19.0 -1.214 1lsis -L.524 0m6')6 -0.764 • 0.502
-10.0 -14.0 -0.681 O*78 -0.85! 0.896 -0.7q9 -).937
-6.O -10,0 -0.40O 00651 -0.507 0.572 -0.676 -1.33
-lo0 -7.0 -0.267 0.627 -0.340 0.'1,15 -0.512 -t.623
-0.0 .-4.0 -0.119 0.56? -0,157 001'53 -0.327 -2.177

3.0 -1.0 -0,030 0.544I -1,039 0,947 -0,107 -2.737
64.0 2.0 0.0 0*50 0.019 00532 0,172 -9.?37

10.0 6.0 0.22? o0.5T 0.281 0,551 0.424 -1,508
15.0 11.0 0.,400 0,725 0,531 0,636 O.605 -1.140
20.0 16.0 0.96? 0oq7? 1.194 0.674 Ob67 -0. ri 13
30.0 26.0 1.777 1*73! 2.356 0. t•18 0 .36 -0.2O10
40,0 3 6. ') 268n 2.H57 3, 843 0.6 116 ().66 3 -).17?
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Item Page

Static aerodynamic data
Tabulated 223
Plotted 224

Dynamic stability data
Tabulated
Plotted

-0.55 STA

S•b - 0.59 CAL

3.09 CAL.-.]

a.65 CAL

General data
Model weight u

Moment of inertia *

Description of cornponents
Nose shape = flat with 0. 1 caliber radius
Tripper = 1,10 caliber diatneter
Fineness ratio = 5.65
Stabilizer = none
Burble fence = none
Boattail x none
Strakes (8) = none

Remarks

Figure 134. Model Specifications for Configuration 65
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TABLE LXX. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 65
(TEST NO. 26)

VFI.CTI Y (FT/SEC) 218.50 AE~r*'IFNCF LENGTH(FT) =0.1250
I)ENSITY(SLIjtS/Lu FT) =).nC02?r9 REFFRENCE AREA(SQ FT) =0.0123
U.YNA.4II. PRESSURFILBS/S FTI = 54.39 CG.ICALIBERS) =3.0833
REYN,4L0' NIJMIBFR ='3.1687E 08 ALPHA SHIFTII)EGRFFS) a-4.000

ALPHA Ci C,) CN CA CM SM
!LGRUES ) (CALIFBERS)
SET TRW)F

-40.0 -44.0 -2.375 3.316 -4.012 0.735 -1.830 -0.456
-30.0 -34,.0 -1.419 2.165i -2.388 1.002 -1.715 -0.718
-?0.0 -24.0 -1.04h 1.590 -1.569 0.953 -1.198 -0.764
-15.0 -19.0 -0.192 1.210 -1.142 0.886 -0.897 -0.785
-10,0 -14.0 -0553 1.045 -0.789 0.8R1 -0.653 -0.828
-6.0 -10.0 -n,403 0,f-Is -0.553 0.812 -0.433 -0w784
-•,C -7.0 -0. ?39 0.717 -0.325 006R9 -0.170 -0.525
-, .0 -4.0 -0,239 1. 12 -0.281 0, 5q4 -0.017 -0.060

1.0 -1.0 0).0 a. 55 1, -0.010 0.552 o.0171 17.700
. .) '1.,0 6. ) 0.022 0.627 0.292 -12.874

1.)0 6.11 1 "44 0O. )% o.218 0.7O8s 0.560 -2.569
15.3 t(. .••ie(.3 0 , 0.540 0.399 0.899 -1.665
P1.) F,.5 ',. 12 . 1,,' 5 00910 0.951 1.219 -1.340
3".0 ?6.u 1.C',l 1. h •i 1.75) 1 .14b 1o583 -0.903
4).n 36.r 1.359 2.4 ) ; 2.51i 1.147 2.253 -0.896
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Item Page

Static aerodynaznic data
Tabulated 226
Plotted 227

Dynamic stability data
Tabulated
Plotted

0~.b0 STA -

S- 0.58 CAL

3, 50 C AL

-7.00 CALL UNOIEPLOYE-0

..I 7,33 CAL

General data
Model weight
Moment of inertia

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper 1,10 caliber diameter
Fineness ratio, 7.00
Stabilizer 1. 27 caliber diameter Ballute
Burble fence none
Boattail none
Strakes (8) none

Remarks

Figure 136. Model Specifications for Configuration 66
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TABLE LXXI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 66
(TPST NO. 28)

VELfl)CJ TY( FT/SEC,= 219?.00 REFE•ýFNC- LFN ;TH(FT) 0O. L25 1
DENSrTY(SL'JGS/CU FT) =.).022-98 REFf-RFNC-F ARLAIS0 FT) :0.01?3
DYNAM(C PkFSSURE(LBS/SQ FT) 55410 CG.(CAL!BERS) =3.5009
REYNOLIS N'JMBER AO.221.4F O3 ALPHA SHIFTII)FGREES) =-3.000

ALPHA CL cl, CN CA CM SM
( DEGREES) (CAL Ilff. S)
SET TRUE

-40.0 -41,0 -3.346 4.540 -5,544 1,038 -1o7ri -0.319
-Jn•O -3,,0 -1.916 2.6 h17 -1,076 1.218 -0.413 -0.194
-20.0 -23.0 -1,371 2.0)04 -2.045 1. 301) -0.328 -0.160
-19,0 -IFA.0 -1.091 1. 591 -1.529 1.177 -0.249 -0.161

-10.0 -li,0 -0 AV2 1.341 -1. 106 1, 11 -'0.92Q? -0.264
-A.0 -qo. -n.516 1.14:) -,),68,) 1,0i5 -0,2?6 -0,327
-3,0 -et -0,261i2; 1.06 -r), 375 1a0?7 -0.114 -0.305
-n.0 -3., -0.2?1 0,429 -0*269 0..415 -0,017 -0, 28S
3.0 0.() ,1059 0.S4O) 16059 0'140 -O. I"4 1.7h2
6.0 3.0 0.051) 0. 4'.) 0 103 0.816b -0.024 04234

*1q.o 7.0 0.29. 0.q7.3 0,411 01.q9 -0.03q 1,094
15.0 12.0 0.501 1.179 0.739 1.149 :).1Th -0.2?1 1
2tp.0 1?.0 0q 4 1].450 1.329 1.119 . I,, ', -1.00 5
30.0 27.0 1.474 Z.0o1: 2.217 1.143 J*.0( -0,022
40.0 37.0 P. I qI 3.0h6 1.752 1.1l1 -O.1im n.049
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Item Page

Static aerodynamic data
Tabulated 229
Plotted 230

Dynamic stability data
Tabulated
Plotted

b0.50 STA--*

~1Ln

0.50 CAL

'--3. 50 CAL. ---- •

--- 7.00 CAL UNDEPLOYED

-7.58 CAL - -

General data
Model weight
Moment of inertia =

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper - 1.10 caliber diameter
Fineness ratio = 7.00
Stabilizer =1. 55 caliber diameter Ballute
Burble fence = none
Boattail = none
Strakes (8) = none

Remarks

Figure 138. Model Specification for Configuration 67
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TABLE LXXII. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 67

(TEST NO. 31)

VFL9lCIlV(FT/SEC) 21,.00 R.FE&ENCE LENGFH(FT) =0.1250
DENSITYISLLJGS/CU FT) =).002218 RrFrRENCE ARFAISQ FT) =0.0123
DYNA141C P 'SSURFALIS/Sl FTI = 95.10 C.G.(CALIBERS) =3.5000
RFYNOLIS NUMBER =0.22H9L1 08 ALPH4 SHIFTIWEGREES) -n-3.000

AL PHA CL Cr) CN CA CM SM
(nFGR EES / (CALIBERS)
SET TRUE

-4••0 -43,0 -3.404 4,746 -5.770 1.109 2.091 0.362
-111.0 -'Al.0 - 2. 245• 7.4,7 - .59 10.1•2 1.080 0.301

-20.0 -23.0 -l.o636 2.o25 -2.387 1.416 0.719 0.301
-Irin ,-18.() -1.2?4 1.04') -1.76,5 1.472 09490 0.278
-10.0 -13.0 -0.781 1.1 I11 -1.103 1.303 0,157 0.142

-6.0 -q9. -0.541i 1.141 -o.749 1.?3 -0.112 -0.150
-1.0 -6.0 0. 3')9 1.1711 -. 51'14 1.131 -0.169 -0.325
-0.0 -3.0 -(Y.177 1.076 -0.213 1.(65 -0.233 -0.999

3.1) 0.0 U0109 O*.17 ().(29 0.94T -0.437 14.808
6,.0 3.0 0.131 1.) ,). 1 ms 0.4q4 -0.457 2.470

1').() 0 7. 0.3b0 1.2' I o. 1)5 1.16) -0.599 1.164
1.0 12.n 0.66"A 1.4t4 09,55 1.304 -0.743 0.820
20.0 17.0 1.016 1.1 'r 1.563 1.433 -1.116 0.714
30.0 27.0 1.313 2.o470 2.740 1.383 -1.769 0.646
40.0 37.1 2 . 594 3.o 49 4.141 1.191 -1.508 0.364
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Item PaUe

Static aerodynamic data
Tabulated 232
Plotted 233

Dynamic stability data
Tabulated
Plotted

Co -- -- 0.13 CAL

0.90 ST A-jT

-• -u .uo

- " 0.58 CAL

3,50 CAL

-7.00 CAL UNDEPLOYED

7.58 CAL

General data
Model weight = 365. 0 grn
Moment of inertia = 0.19939 slug in. 2

Description of components
Nose shape = flat with,0. L caliber radius
Tripper =. 10 caliber diameter
Fineness ratio = 7.00
Stabilizer = 1. 95 caliber diameter Ballute
Burble fence = 1. .0 caliber diameter
Boattail = none
Strakes (8) = none

Remarks

Figure 140. Model Specification for Configuration 68
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-TABLE LXXIII, STATIC AERODYNAMIC TEST DATA: CONFIGURATION 68
(TEST NO. 32)

VELOCIrY(FT/SFC, 21.10 RFFERENCE LFN(;TH(FT =0.I?50
DENSITY(SLLJGS/CLJ FT n.rnop'-;8 RFFERENCE AtcA(SQ FT) =0.0123
DYNAMIC PRFSSURFILIS/SQ FT) 51).10 C.G.(CALIfiFRS) =3.9000
REYNOLIS NUMBER ="I.?28,ht Oq ALPHA SHIFT(f)EGREFS) .U-3. .O0

ALPHA CL C1') CN CA 4M SM
IDEGRFES) (CAL IRERSI
SET TRUE

-40.0 -43.0 -3,479 4,628 -5.701 L.01? 2.206 0.387
-30.0 -33.0 -2,093 2*033 -3,353 1.320 0.4.77 0.142
-20.0 -23.0 -1.563 2.o.q -2262.2 11.2. 0.346 0.153
-15.0 -18.0 -1.238 1Lf,)ji -1.701 lz?9 O.200 0.123
-10.0 -13.0 -0.708 1.44'4 -1.o014 I.?4i 0(167 0.164
-6.0 -9.0 -0.501 1.253 -0.691 I.190 0.135 0019,5'
-3.0 -6.0 -0.393 1.076 -0,494 1. 030 0.139 0.28?
-0.0 -3.0 -0.162 0 .n ? -0.214 0.977 O. 171 O.102
I.0 0.0 -0.088 0.86, -0.083 0.869 -0.049 -0.949
(,.0 3.0 0.16? 0.944 0.11 0.933 -0.115 0.946
10o0 7.0 0.457 1.1,4 lsqi .1,100 -0.160 0.?69
15.0 12.0 0.634 13. s41 .899 I. 'I -). 119 1.1542 O.8 17.0 1.0002 1.54,7 1.411 1 .I,•i -0.211) O. 151i
30.0 P7.0 1. 94• ?.31im ?.804 1. ? -). 990 0.35 1
40.0 37.0 2.712 3. 5,i, 4.122 1.220 -1. 3(16 o.302
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Item

Static aerodynamic data
Tabulated 235
Plotted 236

Dynamic stability data
Tabulated
Plotted

o.50,0 ST AI

o-I

S0,5 CAL

3,50 CAL

7.00 CAL UNDEPLOYED

7.87 CAL-

General data
Model weight
Moment of inertia =

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 calibor diameter
Fineness ratio = 7.00
Stabilizer 1. 79 caliber diameter Ballute
Burble fence u none
Boattail M none
Strakes (8) n none

Itemarks

Figure 142. Model Specifications for Configuration 69
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TABLE LXCJV. STATIC AER~ODYNAMIC TEST DATAt CONFIGURATION 69
(TEST' NO. 35)

Vf-LOCITYIFT/SECA' 219.00 kFFFRFNc.E LFNGTHIFT) 00.1250

L)EJSITY( SLOt.S/C FTI '23.00 22,12 REFERFNCF AREAI SQ FT) wO.O1?3

DYNA~41C P9FSS~JP5(L3S/S,) PFT) 54947 C.GoICALIBERS1 o3.5000

RIFYN0lL0S NLJMIER -1.241lE 08 ALPHA SHIFTIDEGREESI -o-5.000

ALPHA CL (A) LN (.A CM SM

lit'G EES5 (CAI.IBERS1
SFT T RA) .

-40,nf -45.0 -30877 S.o -6,770' 1.295 5,113 0.755

-30.0 -35.0 -2.926 3. f,1;? -4.583 1.444 3.944 0.860

-20.10 -25.0 -1*936 2,'464 -3.016 L.8'8T 3,185 1.056

-10.0 -1'3.0 -11100 21290 -1.849 1.875 2.121 i.150

-6.u0 ~1I.*0 -00472 la.A9 1 -1. 217 1.690 1.492 1,227

-3.0 -8.10 -0. 576 1.$15"l, -06801 1.551H 0,993 1.239

-0.0( -5.0 -(),355 1.52.1 -O.486 le4A5 00618 lm271

Alo -7.0 00015 1.374 -00031 1.373 0.106 3,194

6.0 1.0o 0.1141 1.3111) 0.142 1.357 -0.225 L.588

10l.0 5.0 0.45R3 14.'6b' 01591 1.520 -1.036 1.747

15.0 1010 ().881 I.1 C'(6 1.204 1.123 -1.821 1.512

?0. f) 15.0 14.389 2.?lp 1 1.921 1.809 -2o703 L1o406

30o.0 ?ri.0 2.364 7.911) 3.171 1.63A -4.205 lo247

40.0 15,0 ?.911l .6 4*546 1*416 -4.618 lo020
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Item . . Page

Static aerodynamic data
Tabulated 238
Plotted 239

Dynamic stability data
Tabulated 240
Plotted 241 K0.20OCALK-0.50 STA

.5,0 CAL - 40

7.00 CAL UNDEPLOYED

7.07 CAL

General data
Model weight - 368. 3 gm
Moment of inertia = 0. Z0797 slug in, Z

Description of components
Nose shape = flat with 0. 1 calibor radius
Tripper = 1.10 caliber radius
Fineness ratio n 7.00
Stabilimer = 1.79 caliber diameter Ha%].ute
Burble fence = 1.77 caliber diameter
Boattail = none
Strakes (8) = none

Remarks

Figure 144. Model Speciftications for Configuration 70
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TABLE LXXV. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 70
(TEST NO. 36)

VELOCITYvr/SPC) 2141.')0 PFV.PR FNCF t.NGTA(FT) =0.1250
DENS ITY( SLJGS/CJ FT1 1. OO2 ,42 RErFlNAFNCE 4EA(SQ FT) =0.01?3
DYNAMIC PRESSUPWA(LfS/SQ FT) 54.7? 7 .G.IMI-•S) =3.5000
REYNOLDS NUMBER :).2371E OdJ ALPHA SHIFTIDLE.,RES) 2-5.000

ALPHA CL CL) CN fA Gm SM
(h)EGREES) (I AL IIFRS)
SET TRUE

-4n.O -45.0 -4otlq 5,.731 -6, q6 1.,.12 5,L87 r0.75?
-30.O - 5. -3.015 3. 6r -4.537 L.'24 3.b077 ).OH0
-2¾0 -25.0 -1 .9O 20,6 -2.925 1 .. 597 2,341) 0. 0O0
-19.0 -?(.0) -1.b9g 2.081 -2.345 1.43 1.09t o.ki1B
-10.0 -15.0 -1.034 1.ohl -1.481 .Sto 1.39"4 0, 941
-h $1 -1 ., 0 -0*783 1 .b41 -I. 08' 1,460 1 .u ) 1 0.972
-3.0 -A.O -0.709 1.4507 -'0. 912 1* 1143 r), r' 45 1,871

-(1.') -5.0 -0.340 1.374 -0.458 1.139 0.5717 1.259
1.0 -?.0 -0.192 1-6726 -0.23i I .21F4 Q. , 74 t.2. 0
6.0 1.0 0.015 1.167 0.035 1.166 ')s. 15 -. 424

10.0 5.0 P.34n 1.044 0.456 t.'- -0.t 36 1, 177
15.0 10.0 0.709 11591 0.958 1.40 4 -0.? )4 0.820
20.• 15.0 1.21? L.A 1? 1. 645 1.4.6 -1.2'46 .l 7AH
3V.0 25,0 ?t1H7 2.a64 4 .is10') 1.472 -3.230 1.042
40.0 34.0 1.0080 34 6,34 4. 615 I .06 -4.011 0.1170
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Configuration 70 (Test No. 36)
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TABLE LXXq. DYNAMIC STABILITY TEST DATA:
S... ...... CONFIGURATION 70

RELEASE ANGLE-C'r:-ATTACK(')EGREFS[)= 60.10
MOMENT IF INERTIA(SLUG-IN.SZ) =().207qTO
ATMOSPHERIC i.-NSlTY(SL.JrS/CJ FT)--.1O2?,4A
REFLREN•CE 'ARLA(SO, FT) --0.() 2 10f

REFERENCE L FNGTH(FEFT) =0.1251no

TFST NUMBERS 462 39,626
VELOCITY (FT/SEC) 'r 217,

INITIAL HALF TIME Tol C4
ANGLE AtNGLf- 1/2 AMPL ITtJf)E

(DEGREES) (r)EGl f.) (SECONDS) (PF& 'WAt)AN)

60.000 106000C 0.747 -111.991
50,0r)0 : O5,0O' M.791 -105.699
40.000 ?. 000 r.825 -101.295
30.00n 15.000 0.6803 -1 04. 054
25.0)0 12.50A 0. 30• -103.2Ž0

TEST NUMBERS =618,621
VELOCITY(FT/SEC)[ 100.

INITIAL HALF TIME TO CMQ
ANGLE ANGLF 1/2 AMPLI1'tJ0P

(DEGREFS) (F.GRFFS) (SFCONDS) (PER RADIAN)

60.013 30"3000 1.253 -144.713
50.000 25.000 1. 162 "155,994
40.010 ?.0001 .0R4 1,7. 2
30.000 15.000 1.Ob6 -11K),176
25.000 12. 500 1. 128 1.61% 74 1
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Figure 146. Graphic Dynamic Stability Test Data:
Configuration 70
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Item Pt

Static aerodynamic data
Tabulated 1 243
Plottv~d 244

Dynamic stability data
Tabulated
Plotted

0.58 CALI

3,50 CAL-

wo-7.00 CAL UNOEPLOYED

8.08 CAL -

General data
Model weight z
Moment of inertia =

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 7.00
Stabilizer = 2Z.0Z caliber diameter Ballute
Burble fence = none
Boattail = none
Strakes (8) none

Rfemarks

Figure 147. Model Specifications on Configuration 71
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TABLE LXXVry. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 71
(TEST NO. 39)

VELnCITY(FT/SEC) = 119000 RErFF.,NCF LENGTHIFT| =0.1250
DENSITYI SLJGS/CU FT) =).00;?286 KFFl.RFNCE ARFA(SQ FT) =0.0123
DYNA•IC( PR4ESSUREILBS/SQ FTI a 54.83 C.G.oCALIBERS) =3.5000
REYNtILDS NUMBER =0.242?F 08 ALPHA SHIFT(DEGREESI -5.000

ALPHA CL CD CN CA CM SM
(DEGREFS) (CALNEERS)
""SET TRIIu

-40.0 -45.0 -,.8Q6 5.791 -6.850 1.340 6.162 0.900
-30.0 -35.0 -2.800 4.250 -4,731 1.876 5.276 1.115
-20.0 -25.0 -2.296 3.451 -1.539 2.1957 4.929 1.393
-15.0 -20.0 -2.044 3.125 -?.990 ?.237 4.802 1.606
-10.0 -15.0 -1.4196 2.621 -2.124 2.144 3.571 1.682
-6.0 -11.0 -n.qlq 2.169 -1.354 2.150 2.344 1.732
-1.0 -8.0 -0.726 1.96.? -0.993 1.849 1.608 1.619
-0.0 -5.0 -0.444 1.762 -0.596 1.716 0.728 1.220
3.0 -2.0 -0.148 1.614 -0.204 1.608 -0.180 -0.880
6.0 1.0 0.059 1.614 0.087 1.612 0.395 -4.521

10.0 5.0 0.444 1.747 0.595 1.702 -1.099 1.848
15'.) 10.0 0.874 ?.?06 1.244 ?.021 -2.473 1.988
?).0 15.0 1.467 2.651 2.101 2.181 -3.862 1.837

3.0 25.0 2.444 3.31' 3.617 1.973 -5.307 1.467
40.0 35.0 2.977 4.162 4.826 1.101 -5.935 1.230
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S~atic aerodynamic data

Plotted 247
Dynamic stability data

Tabulated 24 LI
Plotted 249

0.25 CAL

3.50 CAL

L -*3.08 CAL

General data
Model weight = 372.0 gm
Moment of inertia = 0. 22049 slug in. 2

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 7.00
Stabilizer = 2.02 caliber diameter Ballute
Burble fence = 2.01 caliber diameter
Boattail none
Strakes (8) = none

Remarks

Figure 149. Model Specifications for Configuration 72
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TABLE LXXVIII. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 72
(TEST NO. 40)

VELOCITYIFT/SEC) 1 219.00 REFFRE:ICF LaNGTH(FT) =0.1250
DENSITY(SLU[;S/CJ FTI =0.n02279 RFfF l.'4L4PF 4 FEA(SW FT) =0.0123
DYNAMIC PRESSUF.(LBS/SQ FT) a 54*A4 C.G.(CALIBERS) =3.5000
REYNOLDS NUMBER =0.2419F 04 ALPHA SHIFT(I)EGREES) -- 6.0C0

ALPHA CL CD CN CA CM SM(OFGREFS) (CALIBERS)
SET TRUE

"-40.0 -46.0 -4.489 6.375 -7.704 1.200 8.083 1.049-30.0 -36.0 -3.092 4.057 -4.186 l,.4,5 5.838 1.195
-20.0 -26.0 -2,096 3.n46 -3.2l4 1.8Lq 4.229 1.314-15.0 -21.0 -1.7R4 2.615 -7.b02 1.802 3.440 1.322
-10.O -16.0 -Io3)i 2o.3') -1.90f) I.849 2.535 1.330
-6.0 -12.0 -0.966 2.051 -1.371 1.815 2.076 1.514
-3.0 -9.0 -0.81 1.88? -1.103 1.716 1.823 1.653
-0.0 -6.0 -0.520 1.7311 -0.699 1.674 1.368 1.957
3.0 -3. ( -n.297 1. 1' -0.382 1.fl')1 .573 1.501
6.0 0.0o 0.045 1.5h1 0.045 1.*i5 ,202 -4.529
10.0 4.t9 n,342 1.721 ,.461 1.0)'i -O.b63 1.438
15.0 1.1 0.713 1 C02 1.002 1.7h7 -1.354 1.351
20.0 14.0 1.119 2.154 1.675 1. 0,! -2.350 1.4,0330.0 24.0 2.363 ?.*27 3.350 1.713 -4.507 1.34640.0 34.0 3.25r 3. 1,o3 4.917 1.4b6 -6,2?F9 1.271
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TABLE LXOIX. DYNAMIC STABILITY TEST DATA: CONFIGURATION 72

RELEASE ANGLE-OF-ATTACKI<DEGkEFS)= 60,00
MOMENT OF INERTIA(SLU$-INSQ) -0,2204tO
ATMOSPHERIC DENSITYISLUGS/CU rPT)=O.)0?28
REFLENCE AREA(SQ FT) =0.012300
RE FERFNCE LEN;TH(FEET) =0.125000

TEST NUMBERS =628t631
VELOCITY(FT!SEC) 217.

INITIAL HALF TIME TO C4Q
ANGLE ANGLE 1/2 AMPLITUDE

(DEGREES) )F;RF:S) (SmGCNDS) (PER RADIAN)

60.000 30.000 0.641 -1 39301
50.000 ?5.000 0. 617 -t27.11•
40s000 2.*. 000 0,741 -119.628
30.000 15.000 0,744 -119.125
25.000 12,500 0.744 -119.125

TEST NUMBERS =6319)36
VELOCITY(FT/SF.C)" lO .

INITIAL HALF TIME TO CMQ
ANGLE ANGLE 1/2 AMPLITUDE

(DEGREES) (DEGREES) (SECONDS) (P':R RADIAN)

60.000 30,000 1.128 -170.425
50.000 25,000 1.231 -156.L51
40.000 20.000 1.2,97 -148.?49
30.000 15.000 1.341 -143.411
25.000 12,500 1.436 -136.718
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INITIAL ANGLE OF ATTACK, UINITIAL (DEGREES)

FREE-STREAM VELOCITY

A =100 FPS

=200 FPS

0 =217 FPS

Figure 151. Graphic Dynamic Stability Test Data:
Configuration 72
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Item

Static aerodynamic data
Tabulated 251
Plotted 252

Dynamic stability data
Tabulated
Plotted

K 0,50 STA-

0.58 CAL
3,50 CAL

7.-00 CAL UNORPLOYED

6,33 CAL

Gone ral dat,4
Model weight U

Moment of inertia u

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper a 1.10 caliber diameter
Fineness ratio = 7.00
Stabilizer = . 27 caliber diameter BIalute

Burble fence = none
boattail = none
Strakes (8) = none

Remarks

Figure 152, Model Specifications for Configuration 73
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TALE LXXX. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 73
(TEST NO. 43)

Vf Lf)CITY(F T/tSC 217.00 RFFFRENCF LFENGtH(FT) =0.1250
r4AS ITYISLUGS/C.U FT) =fl.)00?79 RtFf ',ENCF AREAISQ FT) -0.0123
I.YNA'MIC PkESsIiI4E(L3S/SQ FTI = 53,65 C.GoICALIBERS) =3,500O
REY40tLDS NUMSER no.2472E OR ALPHA SHIFT(DEGREES) -- 5.000

AL PHA CL L') CN CA Cm SM
)E.(IS RrEF s )(CALIBERS)

'-;FT TRtJt

-40,0 -45.0 -4.783 6.584 -8.037 1.273 10,701 1.331

-31.0 -35.0 -3,497 46.7f -5.61b 1),24 9.365 1.668
-23.0 -25.0 -2wR•1 3,94r) -4.234 2.417 7,902 1.867
-15.0 -20.0 -2.225 3o556 -3.30? 2.580 7.261 2196
-10.0 -15*, -1.514 3.056 -2.253 2.560 5.154 2.287
-6.0 -11.n -10105 2.633 -1,587 2.373 3.195 2.014
-3.o -8,n -0,666 29446 -0.999 2.319 1.973 1.976

-0•.0 -9)10 -0.40 2 7.1 7I -0,597 2.114S 1.039 1.741

1.0 -2.0 -0.21? 16)21 -0.279 1.913 0.206 0.740

6.0 1,(+ 0.010 1 .H4' 0.062 1. 45 -0.004 0.060

10.0 S.0 0.439 l.o67 0,609 1.921 -1.347 2.V.3
1. I) 10.0 0.984 ?.491 1,400 7.273 -2.957 2.113

1!0.0 15.0 1.423 3.1 l 2.,154 P.540 -4.728 2.196

4 ), Inf (" "AI19 '.0671 4s444 2.152 -8.903 2.003

4)..0, 35.0 3.f9 S' 4.7?36 5.916 1.640 -10s213 1&726



Ii.~ 4f L. .-.. J-

iiI

Figure 153. GraphicT Tti AeoyaicsTetP aa
H. t! uratip2Ji3l(Test No. 43
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Item P

Static aerodynamic data
Tabulated 254
Plotted 255

Dynamic stability data
Tabulated 256
Plotted 257

K-0.30 CAL

0.50 STA-.Uj

7.00 CAL UNAELOY-
-8.a CAL

General data
Model weight = 380. 0 gm
Moment of inertia a 0. 25622 slug in. 2

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper a 1.10 caliber diameter
Fineness ratio = 7.00

Stabilizer = 2.27 caliber diameter Ballute
Burble fence = 2.28 caliber diameter
Boattail x none
Strakes (8) = none

Remarks..

Figure 154. Model Specification for Configuration 74
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TABLE Ll=c. j, JCN ERJIjNAMIC TEST DATA: CONPIGURATION 74

VELOCITY(FT/SEC) ?1710 ,FFFRFNCE LENGIHIFT) =0.1250
DENS ITYI SLUGS/CU FT) ?.. rJ2??9 F FFFNC': A A( ASQ rT =0.9123
DYNAMIC PRFSSJRF(LBS/SQ) FT) = 53.e-,5 C.G.ICALIBFRS) =3.5000
REYNOLnS NUMMFR =),,?472F OR ALPHA SHIFt(OFGRFES) m-5.000

ALPHA CL G 1 CN CA CM SM
SDEGRFES) (I GAL I BFR S}
SET TR UE

-40.0 -45,0 -4.18" 6.4f? -7.962 i$198 114504 1.445
-30.0 -35.0 -3,451 4.v41 -5.05p 1.863 8.8')5 1.612
-20.0 -25.0 -2.467 3.526 -1.726 2.15? 6.510 1.747
-15.0 -20.0 -10816 2 .AW-)6h -2.731 2,194 4.953 l.A.13
-10.0 -15.0 - I.1 9f, 2.6,H -1.848 2.2,7 1.644 10996,
-6.0 -I160 - ,.014 2.587 -lo4•P) 2.346 3,161 2.12.3

-1.0( -8.0 -0.817 2.416 -1.144 2.208 .*5f 8 2.262
-0.0 -1.5 -).5 3) 2.284 -0. 727 2,229 1.672 2.300

3,0 -,., -0.061 2.2109 -0.L38 P.2.5 0.756 5,495
6.0 1.0 O.1s1 2,254 0.191 2.251 0.047 -0.248

t0.0 560 0,S515 2.299 0.713 2.246 -1.286 1,8n4
15.0 10.0 0,984 2.511 1.405 2.3,12 -2.880 2o050
20.0 15.0 1.4q9 2.723 2.152 ?.?43 -4.2t1 1.,
30.0 25.0 2.815 3.3'21 3,958 1.,27 -6,74H 1.705
40.0 35.0 3.51? 4.267 5.324 1.481 -9.315 1.750
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TABLE LXM.. DYNAMIC STABILITY TEST DATA: CONFIGURATION 74

RELEASE ANGLE-OF-ATTACý(DEGREES)= 60.00
MOMENT OF INERTIA(SLU,-IN.SQ) =0.296220
ATMOSPHERIC D)NlITY(SLUS/CU FT)=0.02?2Q8
R.F~f-iENCFq ARFA(SO FT) =0.012"30r
REFERENCE LENT11(FP"TI =0.125000

TEST NUMBERS =643,546
VELOCITY(FT/SFC)= 217.

INITIAL HALF TIME tO CMQ
ANGLE 4NGLE 1/2 AMPLITUOE

(DEGREES) (f)EGRF.ES) (SECONLS) (PF" R A IA' )

60.000 30. 000 0,475 -216.751
50.000 25.000 O.487 -211.l:3
40.000 20,000 00,97 -207.208
30.000 15.000 o.46Q -719. 41
25.000 12.50,. 0.475 - 2 16. 751

TEST NUMBERS -638,641
VFLOCITY(FT/SFC)= 100.

INITIAL 'AALF TI4F TO CmQ
ANGLE 4NGLE 112 AMPL I TU )I-

(DEGREES) (DEGvFvfS) (S CU,-OS) (P1:R 4AfTAN)

60.001 -A. o'y" 0.862 -299.0 o
50.0(00 25.000 0.8'i7 -2'1. 7"16
40. 000 2.'1. 900 0. 9 14 -2 I2. 626,
30.000)0 1l.oou 1 -50. q
25.000 12.500 0.qc,.j -j.6q1
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0 =217 FPS

Figure 156. Graphic Dynamic Stability Test Data:
Configuration 74
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Item .a e

Static aerodynamic data
Tabulated 259
Plotted 260

Dynamic stability data
Tabulated
Plotted

K 0.80 STA -
• 0,58 CAL.

S.r- CAL

7.00 CAL -

General data
Model weight =
Moment of inertia

Description of components
Nose bhape = flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 7.00
Stabilizer = none
Burble fence = none
Boattail = none
Strakes (8) = none

Remars-

Figure 157. Model Specification for Configuration 75
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"TABLE LXXxIIM. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 75
(TEST NO. 49)

VLLOCITY(FT/SF) ;117.o0 REFFRENCF LFNGTHIFT) =0.1250

DENSITY(SLIUS/CU FT) =1.0O2279 REFERENCF ARFA(SQ FT) =0.0123
DYNA41C PRESSIJRE(LBS/SQ FT) = 51e65 C.G.(CALIBFRS) =3.5000
KEYNOLIS NUMBFR =0.2077F7 0 ALPHA SHIFT(DEGREES) -- 4.000

ALPHA CL C.D CN CA CM SM
(I)EGRFF S) (CALIBERS)

SPT TRUF

-40.0 -44.0 -3.165 4.,164 -5.169 0.797 -0.758 -0.147
-3'.,0 -34.0 -1.711 2.317 -2. 743 1.014 -1.582 -0.576
-20.0 -?4.o -1.287 1.6 15 -1.841 0.970 -1.148 -0.624
-15.3 -lq,0 -0*939 I.Z'37 -1.2907 0.843 -0.973 -0*751

-10.0 -14.0 -0.621 0.eq' -0.840 0.805 -0.895 -1.065
-6.0 -10.0 -O.4O0 0.84R -0.550 0.764 -0.633 -1.152
-1.0 -7.0 -0.303 0.711 -0.387 0.669 -0.352 -0.9lO

-11.0 -4.0 -0.197 0.575 -0.237 0.560 -0.092 -0.390
1.0 -1.0 0.045 0.54';I 0.036 0,546 --0,067 1.877
6,0 ?, . I ()Ic)l 0 ,4( 6 0. 107 0,466 0.165 -1. 537

1,.0 6.0 n.242 0.f,51 0.309 0.622 0.305 -0.988
1 l.n 1.o• 0.409 01817I 0.5S7 0.724 0.772 -1.384

?10, 1600• 0.742 1,060 1.005 (0,814 0,907 -0,.902
•.1 ZC 10,S10 1,83? 2,205 0 .9ft3 0.806 -0,365

41,0 l6oC 2.241 2.665 3.379 0.839 1.371 -0s406
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Item Pane

Static aerodynamic data
Tabulated 262
Plotted 263

Dynamic stability data
Tabulated
Plotted

0.50 STA

0.5C 2.46 CAL 4L

4.99 CAL
- UNDEI• LOYED-

-5.32 CAL

General data
Model weight = 3 10.7 gm
Moment of inertia = 0. 1 1775 slug in. 2

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 4.99
Stabilizer = 1.27 caliber diameter BallUte
Burble fence none
Boattail none
Strakes (8) none

Remarks

Figure 159. Model Specification for Configuration 76
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TABLE LXXXfV. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 76
(TEST NO. 50)

VELICITY(Fr/SECI- 211.00 REFERENCE LFNGTH(FT) =0.1290
DENSITYfSLUGSICU FT) =1.)02338 RFFFR'ICCE A4EA(SQ FT) =n.0123
DYNAMIC PRESSURE(Lf3S/S(J FT) = 55*06 C.G.(CALIBFRSI )=2.4800

REYNOLDS NUMBER -!I).1620F OR ALPHA SHIFT(UEGREES) =-3.500

ALP14A CL CD CN CA CM SM
( DEGRFFS) ( CALI BERS)
SET TRUL

-40.0 -43.5 -2.140 3o350 -3 Rs3 09.'57 0.110 1.029
-30,0 -33.5 -1.57- 2o37f -?*628 1.110 -0.369 -0,140

-20.0 - 21. 5 - 1.0? 1.6is -1.617? 1.107 -0.245 -0.147
-1.5.0 -18.5 -0*.71 1.47'5 - 1. 2q4 1.123 -0.?34 -0. IRI
-10.0 -13.5 -0.64( 1" 1 6/i -0.903 0 .'182 -0. ?7I9 -0. 320
-6.0 -9.5 -,o413 1.04)1 -1.580 0.961) -0.1-)3 -0.332
",.3.0 -6.9 -n.310 O.9li+ -n.411 n.q74 -).Ob -0.185
-0.0 -3.5 -0.207 0.7c9 -0.255 0. 7.3 -. ,• J") -0.314

3.0 -0. () 0. *.70 -0.006 0.708 -1).1 )7 -17.196
6.0 2.5 0.177 C.78 2 0.211 0.173 -0.115 0.546

10.0 6.5 0.251 0,944 0.356 0.91O -0.114t f0.3t1
15.0 115. 0.457 1.151. 0.67A 1.037 0.021 -0.032

20.0 16.5 0.771 1.34, 1.075 1.03? 0 .o)i -0.075

30.0 26.5 1.229 1.944 1.965 1.1)7 0.o3'g -0.020

40.0 36.9 1.535 2.)'34 2.752 1. 1 -it) J.n? -.0.nY)

262



ITI

.,; I.. :I I t~i tt'I -I

MII

Figure~~`[ 1.60. Grahi; ttcArd~aJcTs aa

Cc~nfguraIo (Ts N. 50) 1

TT.......63A11



........ ............

Item Page

Static aerodynamic data
Tabulated 265
Plotted 266

Dynamic stability data
Tabulated
Plotted

. 0•,-50 ST-

02.48 CAL

4.99 CAL
UNDEPLOYED

5,57 CAL..

General data
Model weight =
Moment of inertia

Description of components
Nose shape a flat with 0. 1 caliber radius
Tripper a 1.10 cialiber'diameter
Fineness ratio = 4.99
Stabilizer = 1.55 caliber dtarneter Ballute
Burble fence = none
Boettail : none
Strakes (8) 2 none

Rema rks

Figure 161. Model Specifications for Configuration 77
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TABLE LXXXV. STATIC AERODYNAMIC TEST DATA: CONFIGUMIATION 77
(TEUT NO. 53)

V-LncI"(Fr/sEC- 21?,00 REFERFNCE LENGTH(FT 1 =0.1250
DENS IIYMSLUGS/CU FT) =).00213s REFERFNCE ARFAESQ Ft =0.01,23
OYNAMIC PRESSUQF(L1S/SQ FTI = .5.06 C.G.(CALIBERS) =2.4800
RFYN'ILOS NUMt33FR -0.16§• 8 08 ALPHA SHIFTWDEGREES) a-4.000

AL PHA CL CO D N CA Cm SM
(DFGREr:S) (CALI BERS)
SFT TRUE:

-40.0 -44.*f -2,405 3.822 -4.385 1.078 1.321 0.301
-30.0 -34.0 -1.741 2,75c -2*986 1.314 0.739 0,247
-20.0 -24.0 -1.35A 2.1'9 -2. 134 1.456 0.767 0.360
-15.0 -lq.O -1.048 1.844 -1.591 1.4034 0.544 00342
-10.1 -14.0 -0.738 1.4 ') -1.076 .e267 0.259 0.241
-6.0 -10.0 -0.516 1.269 -0.729 1.160 O.L13 0.155
-1.0 -7,O -0.36n 1.1ji -0.510 1.1 6 0.008 0.016
-0.0 -4.,1 -0.167? 1.00 -0.232 ).*98c) -0.047 -0.202
I.0 -I.0 (I. 162 0.)15 0.146 0.917 -0.133 0,907
f,.0 ?.'o 0.ORl9 0 .C4 'c0 0.120 0.896 -0.130 1.082

10.0 6.0 0.331 .1 1 0.45" 1.065 -0.350 0.772
1r'.0 11O, 1, 635 1..? 0. 885 1.;26 -0.516 0.584
2'1.0 lb. 0  (1,qn 1.. 39 1,31? 11.26 -0.701 0.533
31.0 26.0 1.37? 2.211 2.2C4 1.3981 -1.033 0.469

40,0) 36.0 1.756 2.671 2.990 1.128 -0.836 0.279
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Item Page

Static aerodynamic data
Tabulated 268
Plotted 269

Dynamic stability data
Tabulated
Plotted

K0.13 CAL
j.50 .BSTAj89

0.58 CAL CAL 2

2.48 CA

4.99 CAL
UNDEPLOYED
-=.5,7 C A L------

General data
Model weight -

Moment of inertia

Description of components
Nose shape = flat with 0. 1 caliber raditis
Tripper = 1.10 caliber diameter
Fineness ratio - 4,99
Stabilizer 1.55 caliber diameter Ballute
Burble fence 1.50 caliber diameter
Boattail = none
Strakes (8) none

Remarks -

Figure 163. Model Specifications for Configuration 78
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TABLE LXXXVI, STATIC AERODYNAMIC TEST DATA: CONFIGURATION 78
(TEST NO. 54)

VEI. nI TY/(F T/Scr)- 217.00 KIfrRENFr LENGTH(FT) =e.121,.2
UENS[TY(SL.lJWS/L'J FT !4 f r".'3 ýAF 14CJ A.:!.A( SQ ý ) • 0} 0123
OYN'MIC PPF•SSUPE(Li.SMS) FT) % '4,12 CG,(CALIBFiS) -2,4Af)0
RLYN(L[DS NlJM.I.4' - , 169 IF.. 08 ALPHA SHIFT(DFGFES) w-5. 000

ALtPHA CL r,) CN CA C M SM
l) EitREF F ( C4L I FP S)

SFT TRUE

-40.0 -45.0 -0.6C4 3.H? -'H. 529 0.847 1,540 1.341-30.0 -35.0 -1.9?1 ?.a 84) 1 . 204 le.223 0.7,40 o.s? 2
-20.n -2.0 -1. 450 1.9"p -2. 15? 10.14 0. 'b2 0.261
-1s.0 -20.0 -n,947 1,657 -1,456 1.233 0.4'92 0038
-10.0 -15.0 -0.79) 1. 41'i -1.147 1.193 0.286 fl, 21#9
-6.0 -11.0 -0h. 4 f3 I1.316 --0.716 1421)? 0 s2 46 1,344

-3.0 -8.0 - n., 7r) 1. P'14 -0. 527 l.Oo l 0. 24.r) 0.47?
-0.0 -1i10 -0'.311 1.094 -0,405 1.063 0.2a ,A). 519
3.0 -2.0 - n.j33 r 0.')( -0. 165 1. 47 0.214 1.240
6. I .n 0 .r)7 4.)1 1 0.00 0.0 9V) 0.14? -1.5,19

10.,01' OC1 .0,15 0,691 1 .09 0 117 00204

20.0 15 .u o.0 1 , r,53 t. 14,'i I. W• 1 -o. Lti 0n.2 (s
30o o 2ý,n 1o251 1.91)ý 1 C)65 1 .2,18 -Qo257 JI I I
40.0 355.C 1.?n9 2.6 4 2.997 1.134 -0.539 0.180
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Item E M S-'

Static aerodynamic data
Tabulated 271
Plotted 272

Dynamic stability data
Tabulated
Plotted

I. ......amhj 0.50 STA

0.58 CAL-*.

I24.,48CAL . : I
4.99 CAL

"s--UNDEPLOYED

5.6CAL-

General data
Model weight
Moment of inertia -

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 4.99
Stabilizer = 1.79 caliber diameter Ballute
Burble fence = none
Boattail = none
Strakes (8) = none

Remarks

Figure 165. Model Specifications for Configuration 79
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TABLE LXXXVIJ. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 79
(TEST NO. 57)

VEL.)CITYIFT/SFC) - 217.00 RFFLRENCF LENGTHIFT) =0.1250
DENSI"YfSLUGS/CU FT) =0.002331 REFFRENCE AREA(SQ rT) ;00.0123
DYNAMIC PRFSSUHRF(L:3,/SU FT) '54.88 C.G.|CALIBERS) u2.4800
REYNOLDS NUMBER ,3.1778E 08 ALPHA SHIFTIDEGREES) =-5a000

ALPHA CL Co CN CA CM SM
1rEGREES) (CALl BERS)
SFT TRUE

-41,0 -45.0 -3.005 4.441 -5, 26'6 1.015 3.903 0.741
-30.0 -35.f) -2.039 3.4 1'4 -1.886 1.471 2.958 0.761
-20.0 -25.0 -10777 27?23 -?.,761 1.717 2,635 0.954
-15.0 -20.0 -1,480 1.561 -1.207 1.900 2.307 1.018
-10.0 -15.0 -1.125 2.2?/ -1.611 1.8i53 1.726 1.039
-6.0 -11.0 -0.711 1 .*H4 -1.051) 1,724 1.219 1.151
-3.0 -8.0 -n.503 1,lo- -0.750 1.718 0.857 1.144
-0.0 -5.0 -0.385 1.,24 -0.516 1.485 0.481 0.931
1.0 -2.0 -0,163 1.34' -).210 1.340 -0.009 -0.041
6.0 1.0 0.089 1,361 0. 111 1.160 -0.028 0.252

10.0 5.0 0,42Q 1a!6,j 0.564 1.575 -0.663 1.174
15.0 10.0 0.7R5 1.93 1.117 1 .II1 r -1.221 1.093
?nf.f 15.0 1 .15 ?,?,5 1.6 )4 1.860 -1,858 1.097
1o.0 n)5.0 1.836 ?2. -j4q 2.781 1.625 -2.604 0,936
40.0 •5.C) ?,369 3.7S 3.876 1.406 -3.045 0.785
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Item Page

Static aerodynamic data
Tabulated 274
Plotted 275

Dynamic stability data
Tabulated 276
Plotted 277

K 0.02 CAL

0-- b.0 STAf

0.58 CAL ,CA-

-m.2.48CAL-6

4.99 CAL
UNDEPLOYED

"a'--5.86 CAL

General data
Model weight = 309. 2
Moment of inertia = 0. 12069 slug in, "

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper = 1. 10 caliber diameter
Fineness ratio = 4.99
Stabilizer = 1.79 caliber diameter Ballute
Burble fence = 1.77 caliber dianmeter
Boattail = none
Strakes (8) = none

Remarks

Figure 167. Model Specifications for Configuration 80
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TA.LZ LXXXVIIL STATIC AERODYNAMIC TEST DATA: CONFIGURATION 80
(TEST NO. 58)

VELOCICTY(FT/SEC) 217.00 RFFFRENCE LFNGTH(FT) =0.1?5'
DFNSITY( SLUGS/CU FT b ).0? 3 0 8 PFFEREF4CE AREA( SQ FT) •n.nip 3
DYNAMIC PRESSURF(LBS/SQ FT) 54.33 C.G.iCALIBFRS) "Z.48()
REYNOLOS NUMBER --. 1761F 08 ALPHA SHIFTIDFjCREES} -5.CI0(0

ALPHA CL Co CN CA CM SM
(F)EGREES) (CALIBERS)
SET TRUE

-40.0 -45,0 -2,976 4*560 -5.3.9 L, O .713 0.697
-30.0 -35.0 -2.4H2 3.269 -3.920 1.271 2.953 0.753
-20.0 -25.0 -I .600 2o541 -2. 524 1.627 1.032 0.765
-15.0 -20.0 -1,316 2.1.34 -1.968 1.559 1.4172 0.758
-10.0 -15.0 -0.97" 1.913 -1.434. t.591 1.008 0.703
-6.0 -11.0 -0.763 1.704 -1.074 1.527 0.719 0.670
-3.0 -8.0 -0.479 1.59q -0.696 1.517 0.635 0.91?
-0.0 -5.0 -0.359 1.420 -0.481 1.383 0.500 1.040
3.0 -2.0 -0.075 1. 241 -0.118 1.237 n.186 1.572
6.0 1.u 0.030 1.196 0.051 1.195 -0.086 L.702

10.0 5.0 0.344 1.390 0.464 1.355 -0.347 0.748
15.0 10.0 0.621 1.614 0.899 1.481 -0.570 0.6314
20.0 15.0 0.987 1.839 1.429 1.521 -0.991 0.693
30.0 25.0 1.720 2.467 2.601 1.509 -2.029 0.780
40.0 35.0 2.422 3.259 3.854 1.280 -2.920 0. 759

274



-~ h ~

7:15



TABLE LXXXIX. DYNAMIC STABILITY TEST DATA: CONFIGURATION 80

RELEASE ANGLý-()F-ATTACK{ DEGI-S)= 60"')0
MOMrNT IF IVJRTIA(SLUG-IN.SQ) =0.L.2069
ATMOSPHERIC fi-NS1TY(SL1JGS/CU -T)---, 230 .
REFL'rCNC- AItA(SQ FT) =J .Il3O0
REFE?.ENC F LFN ')TH(FEE -r O. 1 R5901

TEST NUW4BERS =5659568
VELOCITY IFT/S'C1= 217.

INITIAL HALF TIME TO CMO
ANGLE ANGLF 1/2 AMPLITUDE

(DEGRFFS) (0.FrR.S ) (s C ONFOS) (P.R RAD)IAN)

60.000 "i.000 O.816 -59.211
50.000 75.000 0.825 -51.538
40,000 ?0.000 0.863 -55.993
30.000 1".000 0.909 -53.107
25,r000 ?.50ý 0.990 -50.8 36

TEST NUMBFRS = r61,t-564
VELOCfTY(FT/SEC)= 100.

INITIAL IALF TIMF TOI CMQ
ANGLE ANGLE 1/2 AMPLI ITJ. EJ

(UFGREES) (DF G ER.FS .ECONOS (P"R RADI)AN)

60,000 1 .oo.0 1.318 -78.906
50.000 25.000 1.347 -77.808
40,0O0 21.000 1.262 -83.008
30.000 15.000 1.212 -q6.431
25.000 12.500 1.181 -q8.717
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Figure 169. Graphic Dynamic Stability Test Data:
Configuration 80
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Item Page

Static aerodynamic data
Tabulated 279
Plotted 280

Dynamic stability data
Tabulated
Plotted

-mj _T0.050 STA

0.58 CAL'- -
2,48 CAL.

4.99 CAL
"-"U NDEPLOYED

6.07 CAL -

General data
Model weight =
Moment of inertia =

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio = 4.99
Stabilizer = 2. 02 caliber diameter Ballute
Burble fence = none
Boattail = none
Strakes (8) = none

Remarks

Figure 170. Model Specification for Configuration 81
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TABLE XC. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 81
(TEST NO. 61)

VE L .OCITY(FT/SEC) -- 21?.00 i-frF.F NCE LFNGTH(FI" =0.1250
L)FNSITY(SLUGS/C(J FT3 =0.001?308 iFFFFrFNCF AREAI(SQ FI) =0.01?3
DYNAMIC PRISSURt.(LI6S/SQ FT) = 54.33 C.U,.(CALI[BFRS) =2.4800
REYNOLDS NUMtFR =f.1823F 08 ALPitt1 SHIFT DEGRFES) I -5.000

ALPHA CL C 1) (N CA CM SM
(h)EGRE S) ICAL IBERS)
SET TRUE

-40.0 -45.0 -2.871 4.6d4 -5.487 1.4'7 5.021 0.915
-30.0 -35.0 -1,814 3.737 -3.6R7 1.'181 3.329 0.903
-20.0 -25.0 -1.83q 3.?14 -3.025 2.136 3.715 1.228
-15.0 -20.0 -1.025 31 13 -2.507 2 .47A 3.613 1.441
-10.0 -15.0 -I.?6 2 r.0i .-1,881 ? .2b 2.680 1.42?

-e.Q -II.0 -0.867 ?.?87 - 1. 28 p.07) 1,821 1,414
-3*0 - Fi0 -r).6 4l 1.,073 -0. q56 1.858 1.246 1.304

-0.0 1 -5.0 -0a3q' 1.764 -J).541 1.723 0.936 1.730
3.0 -2.0 -0,.045 I .•W', -0. 10' 1.641 0.414 4.643

6.0 1.0 0.045 1. •t,44 0.074 1.643 0.158 -2.145
10.0 5.0 0,43 4 I t 1 .59i 1 . q23 -0.564 0.948

L .0 10.o) 0.807 2. 31) 1.200 2.156 -1,232 1.027
.?0., 15.0 1.136 2.',', 1.782 '.?61 -2.499 1.402
101. 25.0 P .IRno I.* ,) ?.97) ?.11R -3.283 1.102
40.0 35.0 1.211 3.H7? 4.033 1.902 -4.241 1.051
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Item tic-

S•tatic aerodynamic data
Tabulated 282
Plotted 283

Dynamic stability data
Tabulated 284
Plotted 285

--- --0.?5 CAL

~0.50 STA~

-" -C I I -Q U6 '1 U C

6-6CAL-.-W4
a- 40 CAL4P

4.49 CAL.
UNDEPLOYED

6,--, .--- 07 CAL .

General data
Model weight = 31Z.4 gm
Moment of inertia = 0. 1 2804 slug in.

Description of components
Nose shape = flat with 0. 1 caliber radius
i ripper = 1.10 caliber diameter
FIneness ratio = 4.99 1
Stabilizer Z. 02 caliber diameter -allute 4
Burble fence 2.01 caliber diameter
Boattai= none
Strakes (8) none

Remarks

Figure 172. Model Specifications for Configuration 82
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TABLE XC. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 82
(TEST NO. 62)

VFLOCITYIFT/SFC) 217.00 REFFRE'FJCF LFNG,!A(FT) =0.1?Y)
OENSIjTY(SL'JSS/CAJ FT) =0).002308 RF FRFNCF AREA( SQ FT) =0.0121
I)Y4AMIC PRESSURE(LES/SQ 1-7 = '4.33 CoGo(CALIAFRS) =2.48nOc)
RFYN(ILI)S NU'1FE =0.1•?•F 03 ALPHA SHIFT(DEGREES) =-5.001

Al. PHA CL .½) CN Cr CM 5m
(')EGRFF. S) (CAL fieF RS)
sFU TRtJ[

-41.0 -45.0 -3. Ili/# 4., ?c -50791 1 .03 6 5.807 1.002
-3 ~ -35., -?*41]2 3.6"A - 4o09--p !.527 4.663 1. 1 111

-ii.O -25.0 -1.779 ;1.941 -2.813 i.oi22 3.407 1.211
I r).0 -2060 -1.361 ?.KIL -?. 13t 1. 89 4 2 .7 39 1.219L

-I" .0) -15.0 -1.241 ?.227 -1.775 1.*30 2,124 1.196
-A.0 -11.0 -0,7W2 2.043 -1.169 1 .•59 1.672 1.431
-3.0 -8.0 -0.643 I1851 -0.895 1.746 1.341 1.499
-03.0 -5.0 -0.3R'• 1.74-i -0.54,0 1.7(Th 1.017 1.8A9

3.1 V -?. C -0a.?84 1. bd4 -0.33• 1 *573 0.5 331 1.419

6.0 1.0 f .09-1 I .99 0. 118 1. '97 0.143 -1.?19
10).0 5.0 ('.5' 1.7)4 0.670 1.652 -0.325; ,.495
15.0 10.0 (1. 7 I) 1.,I1 1.039 1. 159 -3.9t4 .. 42A
20.0 15.0 1.136 2. 1.2 1.647 1.756 -1.4621 ., )¾ S

"1X0 4'59( 1.944 ?.7•1 2..r24 1.671 -?.5 8 1.0l1l
41*0 3r,.c• 2.8cioý 1. 11 4,414 1. 125 -4.473 1. '1]
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TABLE XCII. DYNAMIC STABILITY TEST DATA: CONFIGURATION 82

RELEASE ANGVr-fl'r-ATTACK ((OEGP PES)~ 60.rv
MOMFNT OF INFd1TA(SLUG-IN.SQ) =1.128040
ATMISPHCRIC rcNlS1TY(SLJ',S/CJ FT)=J.302A'J8
R~l-iJNCF ARCA(SQ FT) -).01230()
REFPrRFNCE LENGTHUEFET) )1.21~

TEST NUMbFRS 96Q~,5 72
VELOCIrY(FT/SECRz! 21.7a

INIT IAL AAL F TIMF Trl CMQ
ANGLE ANGL r 1/? AMPLITrl.JE
lF,,R Ff S) )(rp E"S (Srcr)NIS) (r" RAOIAN)

60.000 io.000 1.606 -16.973
500.000 ? 3. 00 ' ().h72 -76,257
40.000 29.10" 0.168 1 -75.e207
30.000 Vi.00 0 . 70 -68.13l
2 5,000 12, 1.'.' %. 74 7 -6 .5

TEST NUMBF.RS =7 3#570,
VELOCI TY(FT/SF-C) = 1C(109

INIT IAL AAL F TIME TO C14Q
IANGLr ANGLF: 112 AMPLITU0f

U)EGR r-S) SC~~S (PrR RADIAN)

60.0011.OC ~~
50.0110 2i,000 1. 147 -96.941

30.011) 1 S.110 0, 7 -239-
2 5. 010 1.., 0 1) 6- 115. 137
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Figure 174. Graphic Dynamic Stability Test Datat
Configuration 82
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Item Page

Static aerodynamic data
Tabulated 287
Plotted 288

Dynamic stability data
Tabulated
Plotted

0,50 STAK

0.58 CAL 46 L

4.99 CAL ___

UNDEPLOYED

I~r 6.32 CAL

General data
Model weight m 319.6 gm
Moment of inertia x

Description of components
Nose shape = flat with 0. 1 caliber radius
Tripper = 1 10 caliber diameter
Fineness ratio 4.99
Stabilizer 2.27 caliber diameter Ballute
Burble fence none
Boattail none
Strakes (8) = none

Remarks

Figure 175. Model Specifications for Configuration 83
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-IABLg XCa. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 83
(TEST NO. 65)

VELOCITY(FT/SFCI 217.00 IEFEF.NCF LFNGTH(FT) =0.12_51
OENSITYISLUGS/CU F11 =0.002298 RFFF4RFJCE AREA(SQ FT) =0.0123
DYNAMIC PRESSlJir-ftl3S/sQ FT) = 54.10 CG. (CALIBERS| =2.480')
REYNOLDS NUM.FR "3.1891E 08 ALPHA SHIFT(DEGRFES) u-3. 00f0)

ALPHA CL CD CN LA CM SM
( 0EGREFS ) (CALI BER,)
SET TIRUF

-41.0 -43.0 -3.,739. 5,401 -6.41, 1,401 8.113 1.264
-3..0 -33.0 -3,22M 4, ?")3 -S.04',5 1.842 7,231 1.433
-20,0 -23.o -2.387 3.h7? -3. I75 2., 4. 5.892 1v649
-L5.0 -18,.0 -1,471 3. 17 - 2. ?.500 3.914 1s684
-100. -13.0 -1.126 2.541 - 1.*67,4 .262 ?.488 L.721
-6•0 -910 -0,82h 2.211 -1. 17? 2. 1?4 1.990 1,698
-1.0 -6.0 -0.646 ?.rbb -0.ov '14 I 04'7 1 .38'•5 L.6?3
- .), -1.0 - (. 110 1* 641 -0t 418 1e&6, 1 (,751. t.7QT

"4.0 0.0, 0.330 1666 0*33J 1.666t -0.346 1o048
6.0 3fl 0.36( l.7T6 1,451 1.734 -f).9 15 2.n26

10.o 7.0 l.781 2.011 1,n2n 1.901 -. ?.164 2.122
19.0 12.0 1.381 ?6777 .1 ?a47?"1 -4.OLI 2.080
?0.0 17.0 1.771 3 4n')? 2. 5A 2?,439 -4.442 1.710
30.0 p7.0 2.327 A.6 b 1. 72? e. 'll) -5,1281 1.378
4,1". 0 3,7.0 U • 4 24.4 4. 3' 6A.' 8. ;• r• 0') 2 L. "4 9
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Item

Static aerodynamic data
Tabulated 290
Plotted 291

Dynamic otability data
Tabulated",lotted

CS -0.30 C AL

K IK I' iu Ju

0.*58 CAL

2.48 CAL H
4.99 CAL.

UNDEPLOYED

Se.32 CAL

General data
Model weight 309, 2 gm 2
Moment of inertia 0. '496B slug in,

Description of components
Nome shape flat with 0. 1 caliber radius
Tripper 1.10 caliber diameter
Fineness ratio = 4.99
Stabilizer 2. 27 caliber diameter pallute
Burble fence = 2. 28 caliber diameter
Boattail none
Strakes (8) none

Figure 177. Model Specifications for Configuration 84
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TASLE XCWV. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 84
(TEST NO. 66)

VELOCITY(r T/SL.C) 21 r.•O R~r-f"v'aKr t.:NGTii(Fr) =0.I24fl
DENS ITY(;SLtJ(;W/t FT) 0f29} 1FF L'[.\CF Ak0A( s9 FT) xrl.01) •
DYNAMIC Pr'rFs Jpf (LI. S/SU FT) 54.10 C,(, 1. Il'F., ?.4.)
RFY!40L)S NUM'fF: s). 1 |F- 08 ALPHA ,tH IFt(IJFGif FES) :-5..00')

ALPHA CI. C 0 GN CA C M SM
Fl F F I C ALI IAER S

SHFT TiRU

-41.0 -45.(s - .709 5.65? -6.bd? 10.16 4 .71?7 1.316
-'i 0),( - 4 5,4 . - 3,1 l 4 ,.3.• - 5, 8 Oe07,? 5 7.2o? 1.417

-211.0 -25.0 -2.342 3.4 ,7 -3.575 2.1'5 5.484 1,534
-11)00 -2n.o - 1* 7?6'. -4, c" - I - 2,65qc 2.2i8 4, 544 1.7nqc

-11) .) -lb .(; - .4I*4 O 2. -)2. 1?-2 " ?..195 "41 1.7 1.606
--. o 0 -11.0 -1.141 2.5 ,h -1.610 2.301 2,695 l1h74
- 3 -8 ,0 -0a 751 2s, 4•1 -1. 090 2.362 ?.C07 S, ? IaH
-. ).0 -- it 0 - .4 "1 2,?35 -0,644 2.188 1,162 1,1405

(I -- . , - 8,., 1.996 -0. 355 1.944 0.1751f 2,126

6.O 1.0 -O.On ?,0Nb -0.054 2. 047 -0.135 -2,516
1080 5 ,0 n.51 S2r 0 ? ý)t 0.701 2.15.1 -1,o066 to,522

15.0 10.0 9A. I .a491 1.379 2aPR6 -1.916 1.3891
20.0 1,0C 1.471 ?o671 2.11? ?.191) -3.172 1,502
30.0 29.o ?.(I? P" 3.392 3.502 2.110 -5.202 1.4R%
40.0 ").0 ?.2?s 4.?'%2 9. 089 1.640 -0..36( 1,3 4•1
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Item EMS

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated 293
Plotted 294

0.50 STA 
03 A

0.2848 CALCA,

4.99 CAL
UNDEPLOYED

-6,.32 CAL

General data
Model weight = 309.Z
Moment of inertia =

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1.10 caliber diameter
Fineness ratio 4.99
Stabilizer 2.27 caliber diameter Ballute
Burble fence 2.37 caliber diameter
Boattail none
Strakes (8) none

Reimarks-

Figure 1719. Model Specifications for Configuration 84A
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'TABLIE XCV. DYNALMIC STABILITY TEST DATA: CONFIG-URATION 84A

RELEASE~ ANL-FATCKLFRý 60.00
MOMENT OF INERTIA(SLIJG-!N.SQ) z0. 1 490381)
ATMOSPHEIRIC fENSITV(SLUGs/ctU rT)nO0.ofl3oq
REFERENCE APEA(SQ FT) =0.()12301)
RFFERENCF LENGTH(FIT"T) !-9.25rno

TEST NUMBERS 5298
VE LOCI TYfFT/SrC ) 21 7.

INITIAL ilA1.F rilm TO cmQ
ANGLE ANGL!. 1C/,? AM PL ITLJO(

(DEG'ýEES) (I)EGRrFýS) VSCONI)S) (PFR RADIANJ)

bo.0'),o 'A0.00 or (.444 -11~4,97?
50.010 ?'.3. M 11 0,4'56 -131.275
40,006~ 20.conf 0.459 -130.382
30.000 15.000 0.441 -135.930
25.000o 12.90D 0.434 -137.885

TEST NUMBERS =578053l
VELOCITYIFT/SECk'- ion.

INITIAL HALF TIME trt c.mQ
ANGLE ANGLE I/? AM PL I TUJF
(DEGRFF.S) IOEGREIES) (SECOQt)S) (PFA RADIAN)

60.010 311. 000 0.81 * ~ -158.74?
50,.0010 2i .00' 0.909 -142,022
40.090 2 0. 000 0.997 -130.377
30.000 15.0()(" 1). 9t>6 3. 9

25.000 12.500 0.8389 -146.445
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F'igure 180. Graphic Dynamic Stability Test Data:
Configuration 84A
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Item Page

Static aerodynamic data
Tabulated 296
Plotted 297

Dynamic stability data
Tabulated
Plotted

0.51 T

0.67 CAL

1.51 C
5CAL-- 299 CAL

UNDEPLOYED
3.32 CAL

General data
Model weight = 261.1 gm
Moment of inertia = 0. OH2i 9 slug in. 2

Description of components
Nose shape = flat with 0. L cal iher radius
Tripper = .10 caliber dial iEte r
Fineness ratio = 2. 99
Stabilizer = 1. 27 cahi'er diamter Ballute
Burble fence = none

Boattail none
Strakes (8) = none

Rema rks

Figure 181. Model Specificatiun for Configuration 85
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TAB3LE XCVI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 85
- - (TEST NO. 69)

VELIC I YY(IFT/ SF:C) 21?.7 0 Rt IrI C , "4(F ILC\4GTHIF-1) =(I. 12 51)
DENSITV( sLj6.,;/ckj rT) 11029 KFf F:RF14c A'? ýA( SQ FT =0.() I? A
DYN V41IG PPr-*;SJW E(1Qi')SQ' VT) r, 1. ,s C. rl. (c 'A. L~ I ) 1ý * S)
RF YNU.LOT 0~!'R~.984(0-' 07 AL PtHA S H I F I I [)FGRd F FS 1 -4. 00.)

AL PH A CL C. ) ClN cA CM ms m
0 FIR I' (S I At1. TB fl L-4

SPT Tu.jr

-300, () 4. 0 -1 .161, P.1ý1 -7. 170 lt i .? 1.11107 o,3
-20.0 -24.c -n 'fiv) 1. 591 -1,44q 01.96 0o49 C) 34
- 115. 0 - I (. ( -o .6 P 1.401 -1.060) 1.125 -0.1a014 -n1.004
-10.0 - 14.0 -0.5 1 1- 1. 24.) - 0. 80 1) ),. (1'V 0.0)1 r) ,00 1
-6.0 -lo.() -0.394 1.06", -O. t il? 0.176 -1.014 -!).0? 5

-0f -7.0 - p 5 t 0 1 9 1 -O.31)1 J 1 0,043 0.116
-1.0 -4.0 I0. >4,) 0. 81' -o.2?37 0. 7~4 c.ol 0.03

1. 0 -1.0 -D*?T V I f- 9 -0.0? L)AA 0 6)r -0.066 -7,50
h. 0 11 . r I' 14h 0. 74'7 1, 16? 0,* 71 7 -19.1 31 (109*

10.0 6.0 '.2 4 "' q) ( o~ .3 3) IJ( () -(.LP 0.4n,5 7?e
19.0 11 .0Q '. 4V, 1. 121 u. 6 7 V 1I .)I I - 0 .11? ). 166
21.0 1 f, a c. 4 l 1.?? ? (). 7H 1.()() -0.147 1. 18?
30.0 ?2b*C B I . 1 1', 1. 489) 1 . L ik) -0.* 170 1). 11,:)
41 .0 c~ .1 2.'Al? '31 1 q I.1 10 -O.. 2 7
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Item EUM

Static aerodynamic data
Tabulated 299
Plotted 300

Dynamic stability data
Tabulated
Plotted

0.51 STA-j

-J

0.67 CAL

1.51 CAL

3.57 CAL

General data
Model weight
Moment of inertia

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1.10 caliber diameter
Fineness ratio = 2.99
Stabilizer = 1.55 caliber diameter Ballute
Burble fence = none
Boattail = none
Strakes (8) = none

Remarks

Figure 183. Model Specifications for Configuration 86
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TABLE XCVi!. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 86
(TEST NO. 70)

VI. LOIC ITY IF T/SrP:C I P17.00 F f RENC F LFN(;Tll(FT ) =0.1250
I)I.NSITY(SLtJ(;S /0.) FTI - I.rf)O?,779 Pf:[r:RI-NLF ,%RFAISQ FT) =0.0121
t)YNAMIC PRFSSMJ'F(Il.IlS/S' F T) = 53.h5 C.G. (CALIRFrI&S =1.5061
RI.YNfLr)S NI.JMfBPR =1.1058E 08 ALPHýA SHIFTUII E,.ES- u-1.500

AL PHA Cl. C I.) CN CA CM SM
(OFGRFF S ) (CAL EFPS)
SFT TRUF

-40.0 -41,5 -1.757 3o241 - 3.464 1.263 L.292 0,373
-311.0 -31.5 -1.2?7 2*.'• 0 -2,384 1,541 0.756 0.31?
-20.0 -21.5 -1.04c 2.136 -1.15S 1.604 0.5?1 0.2q7
-15.0 -16.9 -0.647 14•i4I -1.193 1.474 06231 0.236
-I0.0 -11.5 -(). 5) 1 1 .(, 16 - 0.9 05 I .48( r.1 11 0.123
-6.0 -7.5 -0,374 1,4)14 -0.55') 1.34r 0.022 0o.039
-1.0 -4, -('.1R2 1.!7 -0.277 14 )Oq -0.014 -0.049
-o.0 -1., -0.901 1 0. l; - .0,08) 1.073 -0.15i -1.743
4,0 1.5 c~l.?• lOrn 0,14q 1.026 -o0 309 2, 087

6.0 4. fl.24? 1.1ý I,' 0.333 1.144 -0.345 1.034
10.0 a .5 0.454 1. 34' 0.649 1.266 -0.516 0.78(0
1i.0 13.5 J.6472 1.621 1.041 1.417 -0.656 0(630
?0.0 18.9 0.81H 1.HO? 1.348 1.450 -0.754 0.560
"1o00 24.i le 061) 2.24' 2.001 1,464 -0.976 lo 4 98
40.0 38.5 1.24? ?.,'il ?.62"? 10301 -1.070 0,408
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Item

Static aerodynamic data
Tabulated 302
Plotted 303

Dynamic stability data
Tabulated 304
Plotted 305

S~0.13 CAL-
0.51 STA 01 A

0.67 CAL

1,51 CAL

- 357 CAL

General data
Model weight = 256.6 gnm
Moment of inertia a 0. 08Z55 slug in. U

Description of components
Nose shape = flat with 0. 1 caliber radidus
Tripper - 1.10 caliber diatmeter
Fineness ratio 2. 9f
Stabilizer 1. 55 calibler diameter Ballute
Burble fence 150 caliber daimnoter
Boattail none
Strakes (B) none

Rerna rMse

Figure 185. Model Specifications for Configuration 87
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TABLE XCVIII. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 87
(TEST NO. 73)

VFL*1CI TY( FT/SF-[; a 217. *;O rV. )RFCF LFqGHtl(FTT) =0.12,0
I)F:NSITIV SL'IOS/CU. FT ) =.00) 179 ,F ,-NCF AIACA(SO Fr) =0.01?3j
OYNA'MIC PI4ISS;IJIt(LIIS/51 Fl) 53 .6 5 C. .o(CAL[IBFS) =l.5067
RFYN1LI)S NJMLS-H = .hi054f" OR ALPHA SIIIFT1OFGRFFS)I =-3.500

AL•HA CL CL CN CA CM SM
('IEGR'FS) C. AL ILOFRS)
"1 SET T QJ F

-40.0 -43.5 -1.A48 3.311 -3,624 1.114 1.524 1.421
-3Vl f) -33.% -1.24? 2,461~ -?3~q 1. 1" 11.70 0.ŽlQs
-?".r - 2.5 -00.54 1.' 11 -1.624 I. oW) ).. 54 1. 214

-1• 0 - ,• •, O.? • .1,3", -162S2 L, •), i).2).'-• ")otH3

111 60 -1 1.' -3.5 30 1.41) -0.851 ,1 )'7 0.,') 6 0.113
- -.0 -9. r -0,409 1.13 -,., t21 .. '47 0.605? 1.8OH 3
S(I, -6,.5 -0,348 1.18I A "1 r1. 460 1.114 * a 0 ", 1 0. 110

- .r -1.5 -0.?12 1 ... - ).276 1.1'49, -1.3()? -,. 114
o, -0..4 0. 1 O ) 0l 01) O. 39 -0.11 l i, 1 . )7

,' 9; 0...151'• 0. a ' 99 ,4 195 (1. 0 ) 9 2 -09163 )o834¢

10.,o 6.) 0.2 1. 196 0.421 1.156 -'1.306 0.725
I .f 11*5 0.439 I. 391 0. 70" *,?78 -. 2 Ah 0.404
2?r.0 16.5) 0.57', 1 .V 1.004. 1.s 3 lo,-).T 0. 185
3,.1 f6.5 1.015 .2,3. 1.814 1 .363 -,.1670 0.'b9
41,0 36,5 1.34R 2.454 ?. 54 1 1 170n - 1,0140 ).42q
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Figure 186, Graphic Static Aerodynamic Test Data:
Configuration 87 (Test No. 73)
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TABLE XCMX, DYNAMIC STABILITY TEST DATA: CONFIGURATION 87

RELIASE ANGL0E-F-AT.T0AC [DE OR-F- S.-- 6 0
MOMPNT OF INtqTIA(SLUc -IN.S(;) - t?5 "
ATM0SPH1rRrC r)ENSITY(SLUGS/CU FT)-0.302248
REFERENCE ARFA(SO FT) =0.(12300
REFFRFNCF LFNGTHUFE1T.) =0.1250)"'

TEST N'JMBERS =5540,i,43
VELFlCITY(FT/SFC)- 217.

INITTAL HALF TIME TO CMQ
ANGLE ANGLE 112 AMPLITUDE

(DEGREES) (DEGREES) (SECONDS I (PFR RADIAN)

60,000 10.00O 1,87, -1A. l17
50,000 25.00el 1 70A -19.875
40. 001) 20. 000 1.. 35 -24.9 47
30.000 I.C00% o q6(9 -19.006
25.000 12.sn0 0.oA l -41.419

TFST NUMBERS =5449-j47
VELOCITY(FT/SFC)= 100.

INITIAL 4ALF TIMME TO CMQ
ANGLE ANGLF 1/2 AMPLITUDE

(DEGRFES (DOF.RFFS) (SFC>JN)S) (PR RADIAN)

60.000 30.000 1.234 -5.,616
50.000 ?,i.00n 1.fn14 -67.2q1
40.000 20.0)00 0.1 h45
30,000 11.00( 0, 64 1 - 107.038
25.000 11.050['" 0.' -1?2.0 1

304



-300-

z
-200

X

Ue

Lii

< 10 20 407 601
(>GE S

0NTA NL FATAK LNTA

FRE-TRA VEOCT

A<0 P

0 200 F0PS

0 -217 FPRS

Figure 187. Graphic Dynamic Stability Test Data:
Configuration 87
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Item Page

Static aerodynamic data
Tabulated 307
Plotted 308

Dynamic stability data
Tabulated
Plotted

0.1STA~

0.67 CAL. --

1851 CAL

2.99 CAL
UNDEPLOYED

3.86 CAL.

General data
Model weight = 284. 5 gnm
Moment of inertia =

Description of components
Nose shape = flat with 0. 1 caliber radiis
Tripper = 1.10 caliber diamet(er
Fineness ratio = Z. 9()
Stabilizer = 1,79 caliber dianieter l3allute
Burble fence = none
Boattail m none
Strakes (8) = none

Remarks

Figure 188. Model Specifications for Configuration 88
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TABLE C. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 88
(TEST NO. 74

VF LijC[ TY( IT/ SI-C) - 2 .00 RI FF 'F'FICF LENGIli(FT* I.250
IlL'14SITYI SLUGS/CU FT) =1.002279 I;FFIkFNCF AREA(SQ FT) = 1.3 ,??
DYNA41iC PRF-SSURE(L8S/SQ FT) - i3.65 C.G.(CALIBERSI =1.5067
i(EYNIiLI)S NIJMBER x'). 1145F O ALPHA SHIFT AEGREFS) =-4.000

ALPHA CL ('1 LN CA LM SM
i )FGRFES) (CAL IRFRS)
SET IRWJ

-10,0. -44(l -2.1]16 3.7',. -4. 124 1. 1I-6 2,671 0.649
-•0,P -34.0 -1,H31 3. (1 - 3.213 1.48e s ?,24h 0,699
-?o.0 -?4.r - I,51 1 2.'1,44 -2.418 .70R *7 ,T 4 0.727
- 1.O -19.n -1.303 2.4?A -2. ()20 e 1*4'7 1,019 1.1401
-10.0 -14,0 -00954 2,166 - 1.450 1.H70 1.194 0,923
-ba. -10.0 -0.7'1 11H 7? -1.042 1. /?' 0.8 0,778
--1 a 0 -7, r' -o.0 91 1. 6',1) -0.7117 1,566 ').641 r) , 812
-,1.0 -400 -0.57b 1.4 )9 -0.b79 I •45i 0. 35 A 0.527
1.0 -1 . -0011)6 1. 1411 -0113) 1. 346, -0,025 -0.195

6.0 2.' -1).212 1., 4 J - . 161 1.415 -0,273 -1.678
in '., n .),• p ,). 379) |,.:) P. S44 | .ýr,7 -0. 658 1.208

.o 1 .l 1'.757 1., 1.113 1 ,iH -1.011 0.9 13
0 16. (),961) 2.•1 7 [1.)7'.i 13O -1.741 0,981

Ulan0 , 6,a) I .4 S4 ? .'-'t .42; 1 . 'Wt4 1-.919 0. 7q?
`40."1 3 . 1 .969 3.( .' C . 37'1 1l. -Y.4 84 0.736
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Item Page

Static aerodynamic data
Tabulated 310
Plotted 311

Dynamic stability data
Tabulated 312
Plotted 313

0.5.--. cc; -0.20 CAL0.51 STA-1-• 
.s--

0.67 CAL--. --

1.51 C AL"-d

2.99 CAL
UNDEPLOYED

3.86 CAL

General data
Model weight = Z70.0gm 2
Moment of inertia = 0. 08556 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 caliber diameter
Fineness ratio = L.99
Stabilizer 1.79 caliber diameter Ballute
Burble fence = 1. 77 calibei diameter
Boattail none
Strakes (8) none

Remarks

Figure 190. Model Specifications for Configuration 89
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TABLE CI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 89
. . .. . (TEST NO. 77)

VFLOGC!TY(FT/SFC) -21."O P.F F " ,NC~T LF.NGrrH(FT) -0.1250
DEASrTY(SLU(;./CJ FT) -¾.,0?279 WPFI.-RF\4F AR&A(VQ FT) =0.0123
DY'44MIC PR[ESYIJPF(L3S/,S( FT) = ,')*.-15 C.G.(CAL IBFRr ) =1.5067
Rk.YNWLI)S NIJMiF.R =0. 1145' OH ALPHA SHIFTC[E.RtEES) -- 3o000

ALPHA CL C-') CN CA C4 SM
(0FGRFFS) (CAL 113ERS)
SET TRLIE

-40,0 -43.0 -2.40.9 3*8147 -4,411 1.214 3.,ILH 0.706
-3n.0 -33.0 -1.924 3.024 -3.261 1.493 2.3?6 0.713
-20.0 -. 3.C' -1.272 2.221 -2.C'47 1.9s, 1.33% I.652
-15.0 -1P.0 -1.136 2.01,, -l. 70n 1.964 1.0ý.7 0.,03
- lO.r) -13.0 -0.666 1.77) -1.048 L. T76 ).619 0. lin
-6.0 -q. -0.454 1. i) -0).700 1.514 0.3A1 O.544
-3.C -6.0 - 0.34" 1.4 -4.) S( 1.454 0.275 0.547
-n. ( -A. .j -0.11)7 1,3] -3'. 766 ),111 0,116 0,436

3.0 C.0 0.0 1.251 1.0 1 .*2l7 -).075 oO
6.0 -A.0 0.2 1 1.?42 0.277 1.?.2 -0.132 0.476

10.0 7.0 fl.379 1.4R4, 0.507 1,427 -0.4h1 1•29
LS.0 12.o 0.621 1.711 r). 96 A 1.5945 -0.626 0.650
20.0 17.0 0.Q24 1 .Q0 4 0 1.441 1 .55 -014f88 '0.68
3 0.0 27.0 1.431) ?.4lq 2. 38109 l.1C4 -1.125 0.722
40.0 37.0 1.939 3. 1 0) 3.435 1. 1A7 -2.6147 0.7t15
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TABLE CM. DYNAmIC STABILITY TEST DATA:
CONFIGURATION 89

RELEASE ANGLF--0F-ATTACK ( DF(;F E •';)= 60.0,"
MOMcNT 'IF INERTIA( SLU:D-IN. SQ) Z 0.0 'iioO
ATMO5D!+.'PIC Df ONSITY(s[JGS/CU FT)='.OO2n214

REFERENCF ARFAISQ FT) =0.g1230.
REFERENCF LENGTH({EL:T) -. * 2SO

TEST NUMBE'iS =S24,527
VEL0CITYIFT/SrC)= 217.

INITIAL. HALF TIMF TO CMQ
ANGLE ANGLE I/? AMPLITUO[

(DEGREES) GRFrS) (SECONOS) IPFR RADIAN)

60.000 0.000 t1.144 -1'ý,731
50.000 25.00r' 1.200 -24.210
40.000 20.0.0 l.lq4 -29,444
30.000 19.O')01 1.253 -?9.049
25.000 12. 5)0 1.231 -?8,4n3

TEST NUMBERS -528,531
VELOCITYI T/S1C)- 100.

INITIAL HALF TIME TO CMQ
ANGLE ANGLE 1/2 AMPL ITUrlF

(DEGREES) ()FGRFfS) (SFCONDS) (PFR RArIAN)

60.000 30.000 1.253 -60,865
50.000 P5. 00 () 1.2?8 -62.104
40.000 ?.0000 I. ?lq -62.982
30.000 15. 00G 1.1.14 -64.3)•9
25.010 12.50C I. L12 -b.59
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Figure 192. Graphic Dy'nam~ic Stability Test Data:
Configuration 89
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Itern Page

Static aerodynamic data
Tabulated 315
Plotted 316

Dynamic stability data
Tabulated
Plotted

CG

0.51 ST A-j.

,,U a

0.67 CAL-q

2.99 CALt

UNDEPLOYED

4.07 CAL-

General data
Model weight =
Moment of inertia =

Description of components
Nose shape : flat with 0. 1 caliber tadius
Tripper - 1.0 calibe r diamete'r
Fineness ratio 2.99
Stabilizer 2.02 caliber dianit-ter 11llute
Burble fence none
Boattail = none
Strakes (8) none

Remarks

Figure 193, Model Specifications for Configuration 90
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TABLE CM. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 90

(TEST NO. 78)

VFLlG ITY(FT/%r-() " 1 1*.0( RFiFI.r-NC(. LI.NNGTH(FT) -0.12s0IUENS ITY( SL.UGSICU FT) (=). 2 '?,) H RI.AIF-UNCI: A'l.A(SQ FT) =0,0123
D)YNAMICI PRFSSURr-(l.BS/)N Fl) x 'l4.10 L.G. (CALIBFRSS) 1.506f
RIYNf.L0S NUMBER =a.12T? 08 ALPHA SHIFT(LMEcRFES) -- 3.000

ALPHA CL 1,) CN CA CM SM
f)EGR FFS) (CAL IBERS i

SET TRUF

-4(l.0. -43.0 -1.o927 3. ) •.4 -4. 08)9 1.566 i.040 0.*744
-30.0 -. 300 -1.4?7 3.l;'; - q906 1.955 2.107 0.725
- 0o. -21.f -1o.417 ?.CIfA -?. 530 2.1P6 2i..•444 1.966

-L ). -LH4 r) -1.171 ,!.T 'F -L.97." 2,280 2.157 1.093
-I).0 -13.01) -0 :,901 2. 4,'17 1-.1. 4;? ?.119? l. i5 08969
-11.0 -9.,) - . 4• ,s . (',1 r -01 960 1.1) I 01979 11,020

- n -6.0 -' - •.)4 1 7.sl -0.686 1.7H5 0. 07? 1,149
- o.( -'• r, ( - 2 40 1 • •.1 -00.31,4 1,4A7 0.373 1,171

.0 C. 0,( 1. 1'116 0.0 1 . *49 1 -0. 15"1 000
6. 4 . U.270 1 ."f1 ) ) 0.353 1.575 -0.495 1.401

r.. P.O 0.541 1. .' r)0.778 1.901 -0. 1 8V4 1*130
P,.0) 17.0 0.901 2. lie) 1.393 2.221 -I.611 1.200
"¾.i ) 1u 1. 337 ?. ,-:' ) ?.016 2.f1 ,71 -ý ,.4L'1 1.198
,n,.0) 2,1. n 1.487 2,.94• 1 . 6hL 1. 447 -2. 310 1}.868•

4 r). 3} 7.n I dill? .. 3 . 3. o 1 .'r16 -2,. h45 0. 757
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Figure 194. Graphic Static Aer'odynamic Test Data:
Configuration 90 (Test No. 78)
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Item Eat

Static aerodynamic data
Tabulated 318
Plotted 319

Dynamic stability data
Tabuln.,ed 320
Plot.ed 321

CG a =. 0.25 CAL

0.67 CAL"
P1, CAL-

2.99 CAL
UNDEPLOYED

S4.07 C AL -•-€

General data
Model weight = 281. 1 gmr
Moment of inertia = 0.08926 slug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper = 1.10 caliber diameter
Fineness ratio 2.99
Stabilizer 2.02 caliber diameter Ballute
Burble fence 2..01 calibet diarneter
Boattail = none
Strakes (8) = one(

Remarks

Figure 195. Model Specification for Configuration 91
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TABLE CIV. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 91
(TEST NO. 81)

VELr)C!TY(F T/SFC 2I7. .PF[FA.K:' Cr I. GTH(FT) O.L250
r)ENS|TY(SL:JGS(IJ' FT) pr. 0')i')?22 krr1V. :'We> ,(.0 FT) =0.0121
DYNAMIC PRFSSU1,tAL4 S/S FTI 1.') 7 C. c,%.1AI -,.14,- ';) =1 .5067

'REYNOLW)S NW)M0rR 2) 1t214: n.3 ALP144 lHIFT(i•)Eh.S) -5.O000

AL PHA C. C .) CN Cm4 S M
(I)FGRFES ) (CALt .REP S)
SF. I TP.IJFý

-4r060 -45.0 -? .0 15 3. ,4 -3. 046 1 *14C , 4,351 o.86?

-2() r -253.0 - 1.6 It ', ;ý-Hi - ?. 7U 1 1 . l 1 11,3 36 o.864
L - 51,0 -20.n -I.3P) 2?,'i14 -). t8o I .1 , 'i 1o780 0.H56

-L0.,) - 1.). -LO 0 2.21 4 -1, 6. 1.172 1.o,31 ) OH45
-6.0 -11.0 - .7:h 1 ) 4 2 -... . 1, 3 1 9.t7 7.747 691
-. 00 -8.0 -0.57'" ?.("Il -ni). P47 I 1ti , 0,74?2
-0.0 - ..( -02 .4 ??! 1 .I)4? -0. 58) I.' ) 7 0o.a40 n,.67d

3.0 -? 0O -0.090 1 7',t -). 1L1 1 .742 - 1).0rý - 01 4rP
6.0 C, -(.l 45 1.701 -').0015 1. ) -. o2').4 -1 1.436

10.0 5.0 C'.. 3n 1.,'t 0. 4b1 1.4 18 -'.665 1.441
15.0 lO-r.• ().54,7 ?, t ,n r 1). 1394 1.)51 - 1.06• $1 1. lq
21 .0 1500 n o.94' 2. ; ' I 1.1,04 S 1. 812 -1.50l 1.1108

30.o 25.0 r 1.521 P.() I I ?. 91 1.786 -2.5kb6 0.998
4(r.0 3I.l 2.123 ' •,.664 1 11132 - .751c 1.97
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Figure 196. Graphic Static Aerodynamic Test Data:

Configuration 91. (Test No. 81)
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TABLE CV. DYNAMIC STABILITY TEST DATA:
CONFIGURATION 91

RELEASE ANGLE-r" W-ATTAC(- DE3•FFS)r L O.60
MOMENT OF INFRTIA(SLUG-IN.sC) =0."84) 1.').
ATMrlSPHFPIC DýNSITY(SLU3S/CU CT)=0.]02?_,,4
REFERENCE AREA(SQ FT) =.)..") 12.•31)
REFERENCE LFN,;TH(FEET) I " 50:1 C

TEST NUMBE'AS =55P,55
VFl.OCITY(FT/SFT C)= 217.

INITIAL HALF TIME TrO C r4
ANGLE 4NGLF I/ 2 AMPL IT t•,m.

(DEGREES) (.)EGREFS.) (SECUNDn ) -r P. FA0 \f)

60.000 3.o00r) 0.81 -41.171
50.000 25.00 laF 47 - 40. RI
40.000 2 ) . 0 (... 0.,97 -4,, A 'I';
30.000 15..00 2. 28 - 3,. 5r k
25.010 12.900 0,) Ag7 - 16.783

TEST NUMSEWS =543 5 1
VFL0CITYfFT/Sl=C)= 100.

INITIAL HALF TIMF TO CM4
ANGLE ANGLF. 1/2 AMPL ITUtOF

(DEGR PES) (r)LGR F- S S ECCNI)S ) W(PV' RADIAWj)

60.000 10.000 1.4.4 -55.474
50.000 25.000 1.241 -64. 137
40.000 20.000 0. 994 -.11). 071
3 04Ono 15.00n 1.014 - 7 .3625.000 12 .Son,1. 1 • -61. 264
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Figure 197. Graphic Dynamic Stability Test Data:
Configuration 91
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Item Pae

Static aerodynamic data
Tabulated 323
Plotted 324

Dynamic stability data
Tabulated
Plotted

CO

9 L

0,67 CAL---ow-

1.5 1 C ALt

2.99 CAL

tNOEPLOYEO

-- 4•32 CAL-

General data
Model weight =
Moment of inertia = 0. 10311 slug in.

Description of components
Nome shape - flat with 0. 1 caliber ra1cdus
Tripper 1 1,0 caliber diarieter
Fineness ratio = .99
Stabilizer = 2. 27 caliber dia ,ict.er
Burble fence 11none
Boattail = none'
Strakes (8) - olono

Remarks

Figure 198. Model Specifications for Configuration 92
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TABLE CVI. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 92
(TEST NO. 82)

V1 L'CITYV 1F /SFC) - Cl.O0 NF -,FNCL L.N-LjTHfF1) =0.1259,1
F)L'ST1"¶ l.'.bS/(.',J •T) 11.1f22•? .•ErI- ýFNCF ARFA(S, FT) ={n . o 12"3
flV~l.\ 1|I I)s,.-'.;jI," (I. lýS/S FT) -'. 7 C.C.(;7C ALI FRr RS) =1.5D67
Q t YN L ) S N- I i1 P, -32' : ALOHA SHIFrI" FGREES) =-5.000

AL Pi•i, CL L K) CN CA cM SM
( " ,, [ ,S ) (CALIF FRS)
SI-T t , l

-. 5. 26 1. V4 5,649 1.081

-.. -?. 604 4.36-; 1 1,.'.) 5.621 1.286
- :¢}.'• - >". ,•3n) 3'" ý1. f, 3,- 569 ?. 115 4.8118 1.370
-l•.•'0 -, . 4'0- 7 1., 6 -3 0 , 2.910 4, 1.86 1.o354

- .'" -1',.n -1 1 2. •)4 "'. -1.60 ?. 4o2 2.781 1,495
-,:.'' -1t., -C.76Al ?. '.'t -1.210 2.2. 102 1.601 1.323
- . ( - .) -,.6]7 ?.I -0.91F) 2.075 1.189 1.300

S3 -7' - .' 17' I. ', -0.53t+ 1,781 0,415 0.777
I., -. , -*'. 1Qr I l.7,%1 -O.?57 1.7)3 0. 184 0.715

) ] .K -0. 10 1.9 I 6 r) - .072 ? .1-1•" -0.015 -0.206

1'¾.) ".' 0. 0U ?0.12? 0.515 2.065 -0.819 11.588
?. , .h '2 ?.5•1• 1.126 2. 390 -1,607 1,427

"'•. , 1 . 1.i' 2.G"o 2.0T6 2.513 -2.772 .3355
.2• ,) ?b , 4. 3 3.ril " ". 528 2.,259 -4,789 1.358

). ' , i. 664 4.01-1 4 4 8 H 1.714 -5.426 1.209
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Figure 199. Graphic Static Aerodynamic Test Data:
Configuration 9,2 (Test No. 82)
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Item Pa.e

Static aerodynamic data
Tabulated 326
Plotted 327

Dynamic stability data
Tabulated 328
Plotted 329

CG - 0,30 C AL

0.67 CAL -0

1.51 CAL-4-

2. 99 CAL
UNDEPLOYED

4,32 CAL

General data
Model weight = 295. 8 gil 2
Monment of inuertia = 0. 09804 hlug in.

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 caliber diarnctcr
Fineness ratio 2.. 9')
Stabilizer 2.. 27 caliber dianiu'tr Ballute
Burble fence 2.28 caliber dianieter
Boattail none
Strakes (8) = none

Remarks 2io

Figure 200. Model Specifications for Configuration 93

325



... . .

TABLE CVII. STATIC AERODYNAMIC TEST DATA: CONFIGURATION 93
(TEST NO. 85)

V1i: 1C1TY(vFT/SFCJ 2.1 7'.1c F !FNr'r LI:NGTH(FT) =0.1251
I)FNSITVY(SLU.,u/C'J FT) :.2J2?. h "r ":'L" AUi A(" FTr =0.O123
IIYNA'4IC P IS,,I% JPI.LBS/SQl FT) 3 G-.'53 C. (.(CAL FB RS) "1.5061
REY4JL.I N'J'iM:3 =1'. 1 •16F 0,3 Al.P A 'IliTFT( .UFGfU-ES) =-4o001

ALPHA Cl. Cr) CN CA CM SM
(.)FVFFS I I " WI BFRS I
')FT TRIlP

-41".0 -44.0 -1,154 4,s IVA -1. 5h) 1.217 6.2?6 1.1?6
- 31.*0 -34.0 -2.686 3.8 0 -4. 371 1h.675 h.2? 1 . 195
-20.0 -24.0 -1.971 3.1 -3.0b2 1. 19)4 3.6)4 1o210
-19.0 -1q.0 -J .t649 2.F,1'£ -2.469m 2. 11H ?.13 I1. 170
-10.0 - 14. *C" - I. 2 1 ? . 6 11' - I. a 61 ? ý-3 2 3 2 10 96 1.144

-6 . 0 -10.0 -0.8 45 2.504 -1.267 .) 1() 1.431 1.129
-1.0 -7.C: -(N67 9 2,414 -0. 964' .3 1 1.003 e. 036
-).0 -4.0 -(l.332 2.211 -0.487 2.?04 0 .4,45 1.o)14

i.0 -1.0 0.0,40 2.097 -0. o0t6 ?., ) 7 -0. 1 1'9 -27. H66
6.0 2.0 01. 11 ?.rCb4 0.284 -.*of3 -0. 4 36 1.535
)O 6.' f. ,)341 2. i¾ 0. 7811 . l .31. 4 -1.15? 1.460

11.0O 11.0 ''4. k ( 2.SA 1.461 2. 4 - 1.9q09 1.306
)0. 1-,.(' 1.328 2?.121 2.054 1.30, - . l70l 1.15
3r.() 26., 2.173 3.25" 1,. 38 1. 46 --4. 32? 7.1 19
41).0 ) 36 . C./ 74.7 4 C 4.60-1 1 .669 - .25 1. 2 42
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Figure 201. Graphic Static Aerodynamic Test Data:
Configuration 93 (Test No. 85)
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TABLE CVM. DYNAMIC STABILITY TEST DATA:
CONFIGURATION 93

RELEASE ANGLE-OF-AT TAC•( DEGPEES )= AO. nr)
MOM.NT OF INFRTIA(SLUG-IN.S(Q) =0.09H040
ATMOSPHERIC r)NSITY(S.LUS/CU FT)r,)."lOP?:5
H1L-r.RL:NCF[ ARLALOQ FT) 12 A1,
REFERFNCF Li NiTi((FFFl) o') *

TEST NU41FERS =5009001
VEL'ICITY(FT/S•C)= 217.

INITIAL HALF TIME TO CMQ
ANGLE ANGLF 1/? AMPLITUIDE

IDEGREES) (DEGREES) (S FL)NDS) (PER RADIAN)

60.000 30,000 0.747 -53. 740
50.000 25.000 0. 1'sl7 -47.o925
40.000 20.000 0,0H)4 -44..909
30.000 1 I.00 0. 0094 -40. 390
25.000 12.500 1sn44 -38R.4'

TFST NUMBERS "-504,407
VrL0LITYf FT/SFC)= inrI.

INITIAL HALF TIMF T") C4M
ANGLE ANGLE 1/? AMPL I Tru.

(DEGRFFS) (')EGRf.S) (SFCON;)S (PFR RADIAN)

60.000 30.000 0.6$7
50.000 ?5.00c :'.741 -117.601
40.000 2,).000 0. 7'-),4 -109. 730
30.000 11i.009 0,085.) - 1O0. 46A
25.000 12. 50i 0.397 -97. 113
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Figure 202. Graphic Dynamic Stability Test Data:
Configuration 93
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Item Page

Static aerodynamic data
Tabulated
Plotted

Dynamic stability data
Tabulated
Plotted

CG

0.50 STA

0.58 CAL--t

2.48 CAL

. 4.99 CAL

General data
Model weight
Moment of inertia

Description of components
Nose shape flat with 0. 1 caliber radius
Tripper 1. 10 calIber diameter
Fineness ratio 4.999
Stabilizer = none
Burble fence none
Boattail none
Strakes (8) none

Rema rks

Figure 203. Model Specifications for Configuration 94
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Item Page
Static aerodynamic data

Tabulated 332
Plotted 333

Dynamic stability data
Tabulated
Plotted

CG

0.50 STA- 1

U U '
0,.cAL 7-

1.51 C AL,---m

2.99 CAL

General data
Model weight = 187.6 gmMoment of inertia = I

Description of components 4

Nose shape = flat with 0. 1 caliber radius
Tripper 1. 10 caliber diameter
Fineness ratio Z.99
Stabilizer = none
Burble fence none
Boattail nune
Strakes (8) none

Remarks

Figure 204. Model Specifications for Configuration 95
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TABLE CIX, STATIC AERODYNA1MIC TEST DATA: CONFIGURATION 95

(TEST NO. 91

DENSITY(SLU(,%S/CI f 1) - .' i•'.- tNC . A 'A.,I'- T) =).rl 1?

OYNA,'vIC PqFS•JPl (L i'F/S i-i) IM C).',. ('=)1.5067

RFYNM IL)S NIJMFr'( , ,-11 0 AL PHA Sq . -31,, t

AL PHA C, (. CC

I )rGRIL S) (CALI .iFRS)

SF T TRIJF

-3'*o0 -3b.,: -• .77 *l . ,,' / -1 a?';,. I .O'7 -•.%24• -h.O
-P0.0 -- 4 i L- l L,,'i) -C)l 3 i1 -0). 126

-l1.o' -10.,( - .4••, I . "' - •.* 144• P.,7ln -". •.,. -'I41,$

-b 0 -f. -- '. ? ' .'t - Q. ,' ,• ./• 1 -0.]1 -. 31i 4

- .,'1 -I.,.O -A *1 , .0 -V . 14 1/1 , , -, .(•' . -1. 4 94

L).l r ). 0* I *) I el' At)" -) '.ill -- )s.104- (1 0 -3- ,!."I -0.., 1.1. ,C - ). ?04

• jI.)(,,, ,, '7. 1 I. •. *}~' . V .' I ' . 7i - 3( •'• .',. * 7.'' ,',. 01,1 2.t, ").}.€.' 7 'oI'., -0.175

4 1 no "A 'I f. . .3 i 3
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Figure 205. Graphic Static Aerodynamic Test Data;
Configuration 95 (Test No. 91)
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