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ABSTRACT

A parametric study to evaluate the effects of mechanical design
parameters on the power—to-mass ratic for two high power flexible solar
array concepts has been performed. The approach was to perturb the
existing design -concepts of the 66~-W/kg foldout array concépt developed
by the Lockheed Missiles and Space Company and the 200-W/kg rollout
array concept under development at the General Electric Space Division
and to examine the effects of key mechanical parameters over a wide

range of power levels.

The mechanical design parameters of the solar array examined in
this study were: frequency, aspect ratio, packaging constraints, and
array blanket flatmess. *

Specific power-to-mass ratios for both solar arrays as a function
of array frequency and array width have-been developed and plotted.
The data plots and computer programs developed can be used as a guide
and form a design manual for future solar array designs.

The main body of this report contains summaries of the baseline
design data, developed equations, the computer program operation, plots
of the parameters, and the process for using the information as a design
manual. The appendices contain details of the derivations of the para-
metric equations and computer output for selected power levels.
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I. INTRODUCTION

Development of basic technologies for the design, analysis,
hardware development, fabrication, and testing of planar high power
flexible solar arrays has been actively pursued by aerospace companies
over the last decade. The depth of the development of these technolo-
gies varied from feasibilaty studies to ground testing of prototype
hardware and flight testing of flexible rollup solar arrays (FRUSA) by
the Ajir Force, Conceptually, the array designs ranged from semirigid
foldable panels to flexible, lightweight, foldable, and rollout designs.

All of these arrays were designed for Earth orbiting applications
or tailored for deep space exploration. For both uses the thermal
environment 1s trajectory or orbit and spacecraft dependent, influenc-
ing the array operating efficiency,

In recent studies at the Jet Propulsion Laboratory (JPL), the
application of flexible solar arrays has centered around missions-
where these arrays provide the power for solar electric propulsion ion
thrusters. Specifically, these solar arrays were used for space
vehicles designed for the observation of comets. TFor such an applica-
tion the arrays were required to operate at a distance from the sun
ranging from 0.6 to 4.5 astronomical units (AU).

Specifically for the Halley's Comet mission, two concepts for the
solar array were considered: (1) The foldout concept, developed by
the Lockheed Missiles and Space Company (IMSC), under contract to the
Marshall Space Flight Center (MSFC) (Refs. 1 and 2), specifically for
Solar Electric Propulsion (SEP); and (2) the rollout concept, developed
by the General Electric (GE) Space Division, under comtract to JPL
(Refs. 3 and 4).

Experiences with the adaptation of these two designs to the
Halley's Comet mission prompted the Control and Energy Conversion
Division at JPL to initiate a parametric study of these two solar
arrays performed by the Applied Mechaniecs Division. The study was to
develop parametric data for the mechanical design of these arrays while
operating at 1 AU and to derive the equations for their application in
other environments. The parameters considered were: natural frequency,
array flatness, aspect ratio, and packaging configurations. These
characteristics were examined by the mechanisms, structures, and
femperature contreol disciplines. Excluded from this study were the
electrical design considerations. This report documents the results
of the parametric study and is intended to be used as a design guide
for future flexible lightweight solar arrays.



II. OBJECTIVES

The objective of this study was to investigate the effects of a
range of mechanical design parameters on the power-to-mass ratio of two
specific high power flexible array concepts. The design data for several
power levels of each of the two concepts were generated by the respective
contractors and were used as the baseline. These baseline data were
then perturbed by introducing variations in the parameters.

While the existing designs were studied and checked to better
understand the design concepts, the perturbed parametric data are
acecurate only to the extent of the credibility of the original design.

The variables to be considered were those deemed to be most
critical in impacting the solar array mechanical performance character—
istics. The effect of changing these variables on the solar array
power—to-mass ratio was to be determined.

Specifically, the objectives were to generate data and to develop
plots for the solar array specific power-to-mass ratio, at 1 AU, over
the power range of 10 to 80 kW per wing in steps of 5 kW for the
following characteristics:

(1) Array natural frequency - ranging from 0.005 to 0.04 Hz.
(2) Aspect ratio - length-to-width ratios from 4 to 10.

(3)  Packaging features - constraints and attachment
approaches.

(4) Solar array blanket flatness — uniform and random-between
2 to 10 degrees of arc.

The resulting data and plots were assembled to produce a design
guide manual. The design concepts and ranges of the parameters would
be applicable to future missions requiring multikilowatt solar arrays.

ITTI. APPROACH

Available design data were used as a basis for this study. For
the foldout array concept (66 W/kg), these data were available for
power levels of 12.5, 30, and 60 kW/wing. For the rollout array con-
cept (200 ¥/kg), the data used were for 10.5 and 60 kW/wing.

The approach taken in this study consisted of the following steps:

D) Review existing data for both concepts. Clarify design
features as necessary by contacting contractors.




(2) Define conceptual designs. Document conceptual designs
emphasizing modifications, if any. Define mechanisms
and structural elements used in the analysis.

{(3) Define study constraints. Emphasis on packaging constraints
and configurations, and aspect ratio ranges for various
power levels.

(%) Conduct thermal analysis of the array. Estimate the
temperature ranges of the solar array blankets and the
extension mast.

(5) Study flatness criteria, Study the effect of various
misalignments and disturbances on the array flatness
assuming thin £ilm theory.

{(6) Develop weight scaling equations. The scaling equations
for the weight of the mechanisms and the structural
elements were derived. The scaling equations for the
extension mast were developed by a mast manufacturer under
contract. The scaling equations were verified against the
existing designs,

(7) Develop frequency equations. The frequency equations were
reviewed and modified as necessary. Frequency equations
were derived for these lacking where the array designerx
identified these equations as proprietary.

(8) Write computer programs. Computer programs were coded to
generate the pertinent parametric data.

(9) Data plots. Pertinent data of the study are summarized b
—==a po-s ¥
plots.

IV. ORGANIZATION OF REPORT

Since some of the material produced by the study is voluminous
and may not be of general interest, the report is divided into several
parts, the main body and six appendices. The main report is a summary
of the study to develop the baseline data, the equations, and the plots
for the parameters and the conclusions. The appendices contain all of
the detailed data, such as equation derivations and computer outputs.
Some of these data are informal.



V.

BASELINE CONFIGURATIONS

The baseline data used were obtained from design studies
performed by the contractors of the respective array comcepts. The
existing degigns were studied and some minor modifications made as

appropriate for this study.

A1 modifications to the original data are

noted. The detailed weight data are contained in Appendix A.

A, FOLDOUT ARRAY

The foldout array designs are described in detail in Refs. 1
and 2, Highlights of the design are summarized below,
data for the foldout conceptual designs are listed in Table 1.

1. General Description

The pertinent

The foldout concept developed by the Marshall Space Flight Center/
Lockheed Missiles and Space Company array (Fig. 1) consists of a flat
folded array blanket, a containment box for launch support of the stored
blanket and extension/retraction mast, and a blanket tensioning system
that operates with the mast stiffness to provide extended wing natural

frequency control.

Table 1. Baseline Data for Foldout Array Concepts (supplied by IMSC)
Item 12.5 kW/wing 30 kW/wing 60 kil/wing
Blanket power 0.0989 0.119 ¢.118
density, kW/m?
Blanket mass 0.895 0.355 0.344
density, kg/mZ
Array length, m 3l.6 31.9 51.0
Array width, m 4.0 8.0 10.1
Blanket tension, 98.0 13.0 22.0
newtons
Mast diameter, m 0.37 0.18 0.23
Mast stiffness, 0.63 x 10° 0.044 x 10° 0.28 x 105
newton—m2
0.04 0.017 0.017

Array frequency, Hz
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The mast is behind the blanket which shades the mast from the sun.
Since the mast is behind the blanket, a moment load is applied to the
mast. Although this moment loading is of little consequence at low
power levels, it causes increases in mast weight as longer masts and
higher tension is used.

2, Array Blanket

The solar array blanket is a laminated substrate consisting of the
following layers: 25-microm Kapton, 12.5-micron adhesive, copper
intercomnect, 25-micron Kapton, and 200-micron scolar cell with 150-micron
fused silica cover glass. The blanket is divided into panels. The
appropriate number of panels are hinged together with a fiberglass
piano hinge to obtain the desired blanket length. For stowage the
blanket is folded accordion style anto the array containment box.

Padding is placed between the cells on each panel to prevent the
solar cells from scuffing the cells on the facing panel during stowage.
The padding also helps to keep the blanket from sliding during launch
vibration,

3. Array Containment Box and Cover.

For protection during launch vibration, the array blanket is
folded into the array containment box and compressed between the cover
and bottom of the box., Compression is used to prevent the blanket from
sliding from side to side, thus avoiding cell damage. TFor a 3l-meter
long folded blanket, a 10,342-newton/m preload is required.

Also housed within the array containment box are the blanket
tensioning mechanisms.

The array contaimment box and cover are constructed of aluminum
honeycomb with graphite epoxy skins.

b. Containment Box Latch

For the purposes of this study the containment box latch has been
changed from that used on the MSFC/IMSC array to eliminate the relatch-
ing capability. Rather than using only four tiedown points to hold the
cover down, a cable is used which allows a tiedown point at 0O.45-meter
intervals along the length of the box.

At each cover tiedown point the cable 1s spring-loaded to release
when the cable tension is reduced. The end of the cable is held by a
pinpuller which is fired to initiate deployment.

This new latch allows the cover and box to be lighter because the
latch distributes the blanket preload, rather than the structure of the
box and cover. The blanket can still be fully retracted but cannot be
relatched fer Earth return as the MSFC/LMSC latch concept would permit.



5. Array Mast

The foldout array uses a coilable, continucus longeron S-glass
polyimide mast,

The blanket is between the sun and the mast and does not require
shielding from the sun. The mast can withstand temperatures of 300°C.

6. Mast Canister

The mast canister is a cylindrical graphite epoxy tube into which
the mast is coiled for stowage. The top half of the canister contains
a motorized nut through which the mast is deployed/retracted.

7. Tensioning Mechanisms

The tensioning mechanisms consist of a negator spring motor and a
spool of wire. The negator spring motor provides a near constant
torque to the wire spool as the wire is fed out during array deployment.

Three pairs of tensioning mechanisms are housed in the array
containment box. The ends of the wires on one pair attach to the array
containment box cover.

The wires from another pair attach to the midtension bar to hold
the blanket flat during intermediate deployments, The third pair of
tensioning mechanisms attach to the bottom of the blanket to provide
blanket tension during full deployment.

8. Array Folding Hardware

If the width of the array becomes wider than 4 meters, it will
become necessary to reduce the stowed width by folding the array con-
tainment box. To do this, monroball hinges, rotary deployment actuators,
and latches were added to the MSFC/IMSC array design.

9. Stowed Configuration

The stowage configuration for a interplanetary spacecraft using
the unbroken foldout array is shown in Fig, 2. The array is folded so
that the array contaioment box is between the thrusters and the Shuttle
Orbiter Interim Upper Stage (IUS), and the canister is folded along
the power processors.

If the array becomes wider than 4 meters, it will no lomger fit
across the shuttle bay. At this point the array containment box must
be broken into three sections and folded around the power processors.
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The broken foldout array is shown in Fig. 3. After separation for the
IUS, the solar array position boom is deployed and the array contain-
ment box is unfolded (Fig. 3). The solar array is then ready fo¥ blanket
deployment,

10. Array Weight

Appendix A contains two sets of array weights, those supplied by
IMSC in Refs. 1 and 2, as well as the array weights as estimated by JPL.
The latter includes the effect of the modifications.

B. ROLLOUT ARRAY

The rollout array design is described in detail in Refs. 3 and 4.
Highlights of the rollout solar array design are summarized below. The
pertinent data for the rollout designs are listed in Table 2.

1. General Description

The baseline solar array is a fully retractable, rollout design
consisting of two flexible solar blankets in a "V-stiffened" configura-
tion. The solar arrayv blanket consists of a substrate of 25-micron
Kapton-F, 50-micron sclar cells and 75-micron FEP-Teflon as the cover-
sheet., FEP-Teflon is a thermoplastic that may be heat sealed to the
cells and interconnects, without the necessity of a cement.

The two flexible solar blankets are stowed on two 30.5-cm
diameter eylindrical drums.

One of the salient features of this design is the utilization of
in-plane stiffness inherent in the blanket construction as indicated
in Fag. 4. Approximately 1/3 of the required boom stiffness is
obtained from the "V"-stiffened blanket. With a lower requirement on
boom stiffness, the boom mass may be reduced accordingly. The coilable
lattice continuous longercon boom was selected for the best mass-to-
stiffness ratio, relatively low sensitivity to thermal-induced bending,
and low backlash characteristics.

For arrays more than 4 meters wide, the two drums are folded as
showm in Fig. 5.

2. Flexible Solar Blankets

The 50-micron 2 X 2-cm cells are held to a 25-micron Kapton sub-
strate with 13 micron RTV thermoplastic adhesive. The cells are inter-
connected with 25-micron thick molybdenum and are covered with
75-micron plastic encapsulant.
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Table 2. Baseline Data for Rollout Array Concepts
(supplied by GE)
Item 10.5 kW/ wing 60 kW/wing

Blanket power 0.139 0.130
density, kW/m2
Blanket mass 0. 368 0.313
density, kg/m?
Array length, m 17.2 60.5
Array width, m 4.7 8.4
Tension per blanket, 7.1 122.8
newtons
Mass diameter, m 0.12 0.50
Mast stiffness, 0.532 x 103 149.0 x 103
newton—m2
Cant angle, 8.0 3.0
degrees
Array frequency, Hz 0.04 0.04

3. Shaft
The shaft is the structural tie between the drum and the center
support, On the outboard end of the shaft mount, the negator spring

motor and the slip ring assembly are mounted,

For arrays under 4

meters in width, the shaft mounts to the center support through a
flange; for arrays over 4 meters wide, the comnnection between the shaft
and center support is through a hinge to allow the drums to fold for

stowage.

The shaft i1s constructed of aluminum and contains seats for

two sets of bearings to provide for the rotation of the drum.

4.

the blanket rolls off the drum similar to a window shade.

Drum

The drum is a 30.5-cm digmeter graphite epoxy cylinder upon which
the solar array blanket is rolled for stowage.

To remove the blanket from the drum, the mast is extended, and

To retract

the array, the mast 1s retracted, and the negator spring motor rotates
the drum to take up the blanket,

11
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5. Negator Spring Motor

The negator spring motor provides a near constant torque to the
drum to retract and tension the solar array blanket.

The negator motor has several negator springs that are wound
around the shaft during stowage. When the array is deployed, the
negator springs are wound around take-up spools on the drum and provide
the blanket tensioning force.

The 10.5-kW array was designed to use negator springs to provide .
retraction force only. The tension force was obtained by locking the ‘
drums so that they camnot rotate and extend the mast until a coil
spring in the mast tip fitting compresses enough to give the required '
tension.

For the purposes of this study, it was assumed that the negator
springs provide retracticn and tension forces for all GE arrays.

6. Center Support

The center support is the structural tie between the two drums
and the array mast canister. The center support is an aluminum
structure and also provides the spacecraft mounting interface.

7. Array Mast

The array mast 1s a coilable, continuous longeron mast. For
deployment and retraction the mast is driven by its motorized canister.
The array mast is constructed of S-glass/polyimide material.

A modification that has been made to the array mast for the pur-—
pose of this study is the addition of a 25-micron thick aluminized
Teflon sleeve around the mast. As designed, the mast is fully exposed
to the sun. While this is not a problem at 1 AU or greater, as the mast
moves closer to the sun it becomes necessary to shade the mast or lose
a significant portion of its stremngth. The addition of this sleeve
will allow the array to approach 0.3 AU.

8. Header

The header is the structure that connects the array mast to the
outer end of the array blanket.

The header is a graphite epoxy beam comnected in the middle to

the end of the array mast, and a leading edge member comnected to
each end.
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9. Leading Edge Member

The leading edge member is a graphite epoxy beam which takes the
load applied to it at one point by the header and distributes it
uniformly across the blanket.

10. Drum Folding Hardware

This study assumes that arrays wider than 4 meters can be folded
to allow them to fit across the shuttle bay. To enable the drums to be
folded, a hinge and an actuator must be added between the drum and the
center support.

The hinge is a clevis-monoball similar teo the Viking solar panel
hinge. The actuator is a linear gas generating squib.

11. Modifications
For the purpose of this study the following changes have been
made in the rollout array:

L) A protective reflective sleeve around the mast has been
added for thermal control.

(2) The temsion spring on the 10-kW/wing array has been
removed.

12, Array Weight

The rollout array weights for the conceptual designs are listed in
Appendix A. This appendix contains the weights as originally predicted
by GE and also the JPL estimates which account for the effect of the
modifications.
C. BLANKET PROPERTIES USED IN THE PARAMETRIC STUDY

The basic properties of the solar array blanket are different for

the two solar array designs. The data'used in the parametric study
for the foldout and rollout solayxy array are listed in Table 3.

Table 3. Specific Values Used for Parametric Study

Item Foldout array Rollout array

Blanket power 0.0989 0.139
density, kW/m?

Blanket mass 0.895 0.368
density, kg/m?
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VI. DEFINITION OF PARAMETERS

The parameters analyzed in this study were array frequency,
aspect ratio, packaging constraints, and solar array flatness.
Frequency and aspect ratio have specific values. Packaging constraints
and solar array flatness are parameters where a specific value cannot
be assigned. The parameter values used in this study are defined in this
section.

A, FLATNESS CRITERIA

In generating a design specification for a solar array structure,
it is required to relate the structural and mechanical design to the
performance or power output of the array. To maximize the power output
the structure should provide support to the solar cell assemblies such
that the number of cells perpendicular to the solar irradiance will
be maximized.

Typically, blanket flatness is specified as "uniform and random
between 2 to 10 degrees." 1In order to be able to study the flatness
requirement in a quantitative way, the task was divided into three
parts. First, inquiries were made about the importance of flatness
and the criteria for determining flatness for some of the arrays which
have flown. Second, the causes and effects of array out of flatness
were studied and analytical expressions for the power loss due to these
causes were developed. Many simplifying assumptions had to be made in
this area. Third, these expressions were to be used in the parametric
study to include the effect of the various disturbances on the array
power loss.

The first task produced no quantitative answers. Flexible solar
arrays that have flown to date were not evaluated for flatmess and the
non-flatness did not seem to be of any concern.

The second task consisted of defining the causes for the flexible
solar array non-flatness. The effects were classified as overall or
global deformation and local effects.

The following is a list of possible conditions causing the solar
array blanket to deviate from a flat surface:

(1) Deformations due to gravity or uniform pressure loading.
This is a global effect caused by the acceleration field
produced by the ion drive propulsion and solar pressure.
The loading is assumed perpendicular to the surface of
the array.

2) Deformations due to themmal effects. Thermal effects can
cause both global and local deformations.
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(3) Variation of tension across the width of the solar array
blanket,

(4) Film wrinkling due to the gravity component acting in the
plane of the solar array blanket. This is a local effect
which applies to the V-stiffened solar array or to a
solar array revolving in the gravity field.

(5) Surface wrinkling due to support misalignment. Three types
of misalignment are considered, non~parallel supports in-
plane and out~of-plane, as well as a parallel shift of the
supports.

(6) Manufacturing effects. Local deformations due to initial
imperfections of the membrane. This effect was addressed
only for the foldout frame type subpanel.

+ The effect of the above have been translated into structural
deformations and ultimately into' power loss by analytical derivations.
In deriving these expressions, certain simplifying assumptions had to
be made. Since no test data are available for structural samples
repregentative of the blanket construction, the hypothesis of these
assumptions will have to be tested at a later date, when such data
becomes available. This subject is discussed further in Section XIIT
as an area needing further investigatiom.

In deriving the expressions for flatness criteria and power loss,
the following assumptions have been made:

(1) An ideal thin f£ilm has been assumed in all equatiomns.
Blanket stiffening due to the solar cells and wiring has
been neglected. The importance of some of these effects is
not known at this time. This area has been identified as
requiring additional investigation. The blanket has
been assumed to have homogeneous, uniform properties.
Wherever necessary the structural and thermal properties
of Kapton were used.

(2) Linear variations of temperature and tension across the width
were assumed wherever applicable.

(3) The effects of blanket imperfections due to manufacturing
were related to the blanket thickness.

(4) All expressions for power loss have been derived using
the disturbances or misalignments.

The derivations of structural deformations and power loss are
included in Appendix B. Table 4 summarizes the estimated power loss
due to the various causes. For each design the maximum power loss in
percent is given for 1 AU operation. Based on the results shown in

i7



Table 4, flatness considerations were eliminated from this parametric
study. It should again be emphasized that the justifdication for such
a decision was derived from the assumptions used in the study.

B. ASPECT RATIO

The array aspect ratio, or the ratioc of length to width, was
specified as a parameter to be used in this study. Since the width of
the solar array is an important parameter in defining packaging con-
straints, the width of the solar array was chosen as an independent
parameter, and the aspect ratio as a dependent parameter, in this study.
Whenever a solatr array width is quoted for a given power level per wing,
the aspect ratio is a fixed value for that width.

Table 4. Estimated Power Loss for the Foldout
and Rollout Concepts at 1 AU

Power loss, %

Cause Assumed value Foldout Rollout
Solar pressure 1.6 x 10—3 psi 0% 0
Acceleration 1 x 10_3 g 0.1 0.001

Temperature @ 1 AU

Uniform expansion T @1 AU 0.5 0.8
Variation across width AT @ 1 AU 0.2 0.2
Boom distortion AT @ 1 AU 0 0

Non-parallel supports

In plane 1 0 0
Out of plane 1° 0.4 0.4
Shift 1° 0.001 0.001
Manufacturing effects 20 times film 0 ——
thickness

*Values of less than 0.001% are quoted as zero.
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C. PACKAGING CONSTRAINTS

The packaging of the solar array is most strongly influenced by
the shuttle orbiter dynamic envelope and by structural configurations
which are highly mission dependent. The Shuttle Orbiter dynamic
envelope provides a logical quantitative constraint which was used in
this study. Solar arrays under 4 meters in width were considered
unbroken or not folded along the width because of centainment within
the Shuttle Orbiter envelope. Solar arrays above 4 meters in width
were considered broken, requiring additional mechanizatiom and structure
for folding the stowage solar arrays. Typical stowage configurations
are shown in Figs. 2, 3, and 5. TIn order to satisfy the spacecraft
constraint, data for a series of parameters were generated and are
presented in this report either in equation form or as detailed com~
puter printeouts. The data are intended as a guide for the spacecraft
configuration or systems design. The following parameters were studied:

1) Deployable boom canister volume
(a) Length

(b) Diameter

(2) Solar array storage volume

(a) Width
(b) Length
{c) Height

The solar array storage width is an independent parameter dis-
cussed earlier as part of the aspect ratio. The solar array length in
this context is determined by the panel width, such as the container
width for the foldout, and the drum diameter plus blanket for the
rollout.

Joa .
Data for the deployable boom canister length and diameter were
obtained from the manufacturer.

D.  FREQUENCY

The array frequency is calculated assuming the solar array to be
fixed at the base of the solar array/position boom interface. Because
the position boom length is mission dependent, this variable has been
eliminated from the study. Since the frequency requirement usually
includes the effect of the position boom, simplified relationships for
sizing the boom to meet a specified frequency were developed,
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In deriving the frequency equation for both solar array concepts,
solar array bending and solar array torsion or twist were considered.
All frequency calculations are based on a Rayleigh-Ritz method. For
the foldout solar array, the equations developed in Ref. 5 were used
with some minor modifications, as proposed by IMSC. TFor the rollout
solar array, the equations developed in Ref. 5 were modified to account
for the shape function of the extension mast. For the rollout solar
array this shape function is different due to the moment constraint pro-

vided by the V-stiffened design.

VII. THERMAL AMALYSES

The thermal analyses performed in support of this study were aimed
at providing temperature level and temperature distribution of the
extensible array boom elements and of the solar array cell blankets.
While the current study focuses on solar array performance at a helio-
centric distance of 1 AU, the thermal studies were extended to cover the
range of 0.3 to 0.5 AU. A summary cf the analyses and data are con-
tained in Appendix C.

A, THERMAL ANALYSES OF THE EXTENSIBLE BOOMS

1. Foldout Solar Array

In the foldout sclar array concept, the mast 1s shaded from the
sun by the solar cell blanket, The boom temperature at 1 AU is esti-
mated at -41°C., An estimate of AT, the temperature variations between
longerons, is 2-6°¢C depending upon cell blanket width (a wider blanket
has a smaller AT). Details of this analysis are contained in Section
I-A of Appendix C.

2, Rollout Solar Array

A cursory thermal analysis of the GE rollout solar array concept
indicates the potential for excessive temperature differences between
elements of the extemsible mast. Such temperature differences could
exceed 100°C at 0.3 AU. To avoid such a condition, it was decided to
consider the effect of a thermal sleeve around the mast. An analysis
assuming such a sleeve indicates that temperature differences between
longerons at 1 AU can be reduced to about 11°C or less. See Section I-B
of Appendix C for the derivation and a summary of the data for various
heliocentric distances.
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B. THERMAT. ANALYSES OF THE SOLAR CELI BLANKETS

Temperature level for the solar cell blankets has been generated
as well as temperature deviation resulting from non-flatness.

1. Foldout Solar Array

At a heliocentric distance of 1 AU, the blanket temperature is
predicted at approximately 46°C. The current IMSC blanket design has
the solar cell thermally conducting to the Kapton substrate through the
four weld points to the interconnects. The analysis presented here
assumes intimate conductive contact between cell and substrate, which
leads to solar cell temperature predictions that are somewhat lower than
would be achieved in practice., Depending on the radiation patterns of
the solar cell to the Kapton substrate, temperatures in excess of 80°C
can be expected. Deviations from this value due to local non—flatness,
even when this deviation 1s as high as 10 degrees of arc is only about
19C. Appendix G, Section II-A, contains a detailed discussion and data
for the foldout array temperatures versus heliocentric distance,
temperature control strategies, and the effect of non-flatness. The
effect of non-flatness is negligible at 1 AU but becomes very important
at heliocentric distances less than 0.6 AU.

2. Rollout Solar Array

For the GE recllout concept, the blanket temperature level predic-
ted at 1 AU is 55°C. Deviation from this value due to local non-
flatness, even when such deviation reaches 10 degrees of arc, is less
than 49C. The rollout array, because of the V-~stiffening, has some
peculiar thermal problems at heliocentric distances less than 0.7 AU,
The local non-flatness becomes very important at small heliocentric
distances, mainly because of the required angle of rotation of the array
to keep the cell temperatures at an acceptable level.

A detailed discussion of the effect of non-flatness and required
array rotation on the temperature of the blanket is contained in
Appendix C, Section II. This section also contains temperature data
for various heliocentric distances between 0.3 to 5.0 AU and local out
of flatness of 0.1 to 10.0 degrees of arc.

In a supplemental analysis, it 1s shown that temperature non-

uniformity anduced solely by V-stiffened geometry is negligible at
heliocentric distances not requiring array rotation.
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VIII. DEVELOFMENT OF PARAMETRIC EQUATIONS

A, WELGHT SCALING EQUATIONS

The weight scaling equations are derived using the baseline
configurations of both designs as the fundamental data points for extrap-
olation. Typically, scaling laws were derived which required the
evaluation of comstants. These constants were determined by applying
the scaling laws to the existing designs, as documented in Refs. 1
through 4; details of the derivation of the weight scaling equations
are contained in Appendix D, Section T.

1. Scaling Laws for the Weights of the Structural Elements

The structural elements were scaled based on the function of
elements. In developing the scaling equations, it was assumed that the
elements were either stress, deflection, or buckling critical. The
structural elements were analyzed for loading during spacecraft launch,
and in the deployed cruise condition. Wherever it was not clear which
condition was governing, the larger of the two calculated weights was
used.

In the derivation of all scaling equations, it was assumed that
the baseline designs are structurally adeguate for both the launch as
well as the cruise environment.

a. Weight Scaling Data for the Coilable Lattice Boom and
Canister. The coilable lattice boom used for the LMSC foldout solar
array was designed by the AEC-Able Engineering Co. of Goleta, California.
The coilable boom design was based on the requirement to meet a packag-
ing volume comstraint and constant longeron strain. The scaling
equations for this boom are derived in Appendix D, Section I, Part 1.
Only the pertinent equations will be listed here as they relate to boom
and canister weight. The scaling constants for this boom were determined
from the actual hardware which was built by Able Engineering Co. for
IMSC. It is assumed that the longeron and batten members are made of
solid, circular, initially straight rods of S-glass/epoxy material for a
required boom stiffness EL. The boom mass per unit length is given as

Mp = 2.30 x 1070 VEL (1)

L

where

boom mass, kg

S
Il

= boom length, m

bending stiffness, newton—m2

]
1

22



The boom bending stiffness and the boom radius are related
by

T = 5.192 x 10’ R (2)

where R is the radius in meters. The canister mass is then given as

M, = 0.367LR + 389.6R" (3)

where Mt is the canister mass in kilograms.

The coilable lattice boom used for the GE rollout solar array
was designed by the Astro Research Corp. and was directed to minimize
the system mass Mg, where the system mass was defined as the sum of the
boom mass Mp and the canister mass Mg.

The scaling equations for the rollout type boom have been
derived by AEC-Able Engineering Co. and are documented in Appendix D,

Section I, Part 2. Al)l assumptions in this derivation are clearly stated.

The system mass in kilograms is given by

Mg = 3.17 x 1077 ELL 4 4 343 x 1070 MEL
3 R
R
28. 675R> 2
+ : + 336.7R (%)

2
\/2 (8261.1—R:- 1)
VEL

where all the quantities have been defined previously. For a given
application, namely, a given EI and L, Eq. (4) is used to find R such
that Mg is minimized. Then the boom and canister masses are given by

_ ~7 EI'L
My = 3.17 x 10 _—ﬁz (5)
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and

V-— - =2
M, = 1.343 x 10 6 gI + 28.675R + 336.7R% ®)
=2
/2 (8261.6 R - 1)
VEI
where R is the boom radius corresponding to a minimum HS.
b. Weight Scaling Equations for Other Structural Elements. The

remaining structural element weights have been scaled, based on their
function.

Scaling equations have been developed for the box cover, the
container, the mast tip fitting, the support struts, and the box hinge
structure for the foldout configuration. For the rollout conceptual
design, these equations have been derived for the drum, the shaft, the
center support, the header, the leading edge member, and the folding
structure. These equations are numerous and their derivations, includ-
ing the assumptions that lead to these equations, are documented in
Appendix D, Section I, Part 3. In general, for the foldout solar arrays,
the structural component weights can be expressed in a functional
notation as

W' = £ (0g,ugr,) 7
where
RB = blanket length
wp = blanket width
WiSF = WEig?t of Fhe ith structural element of the foldout
configuration
Y, = blanket weight density

and fS denotes a function.

For the rollout solar arrays, a similar functional relation-
ship can be written as

SR
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where

Fp = blanket tension
WiR = weight of the ith structural element of the rollout

configuration

All other quantities are the same as in Eq. (7), and gg denotes a
function.

2. Scaling Laws for the Weights of the Mechanisms

The scaling equations for the mechanisms have been derived using
the weight data supplied for the conceptual designs, documented in
Refs. 1 through 4.

Some weights of the mechanisms scaled linearly, others required a
nonlinear relationship, depending on the type of mechanism and its
application. A small number of mechanisms were assumed to have constant
weight throughout this study. The derivations of the mechanism scaling
laws are contained in Appendix D, Section I, Part 4.

For the foldout solar array, a general functional relationship for
scaling the mechanism weights can be written as

wl.fF = £, (8, 25,2, T, w5,7,) (9)

where

s

weight of the ith mechanism of the foldout configuration

A = attachment point of intermediate tension distribution bar
P = total wing power output
T = blanket tension distribution

£y denotes a functlion and all other quantities are the same as in Egs.
(7) and (8).

For the rollout solar array, a similar relationship can be
written as

Whim = gy (Fp» 55 Ry RLP) (10)
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where

WiE

i

By

and g1l other quantities have been defined previously in Eqs. (1)
through (9). Here, again, gy denotes a functional relationship.

weight of the ith mechanism of the rollout configuration

drum radius

B. FREQUENCY SCALING EQUATIONS

The frequency scaling equations for both designs were derived
using a Rayleigh-Ritz energy approach. The lowest frequency of the
first bending mode and of the first torsion mode was sought. The
detailed derivations of the frequency equations are contained in
Appendix D, Section II,

1. Frequency Equations for the LMSC Foldout Solar Array

a. Lowest Bending Mode. The frequency of the lowest bending
mode of the foldout solar array is obtained by first deriving an
equation for the energy balance. The approach suggested by LMSC was
followed throughout. To minimize the boom weight, a minimum boom
bending stiffness, EI, with respect to blanket tension is sought. Thus,
using the equation for energy balance, the condition

d (ET)

T - 0 (11)

1s imposed. The following relationships can then be derived:
T = fT(wB,c',L) (12)

and

EI = fp(wg,o',L, 0"\ M

o) (13)
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where
L = boom length
M__ = outboard mass
T = total blanket temsion
p' = boom mass density/length -
o' = array mass density/length
Wy = circular bending frequency

b. Lowest Torsion Mode., The frequency of the lowest torsion
mode is estimated using a similar procedure:

wT = gT(L:IOBaGOQT'sG_Jss) (14)

where
GJ = boom torsional stiffness
IOB = putboard mass moment of inertia about boom axis
s = array half-width
T' = blanket tension/width
Gy = blanket mass density/unit area
Wy = circular torsion frequency

and Bp defines a functional relationship.

2. Frequency Equations for the GE Rollout Solar Array

The derivation of the frequency equations for the GE rollout solar
array follows the same approach as that used for the foldout. An
additional complication introduced in the rollout concept is the boom
deflected shape due to the tip restraint provided by the V-shaped
blanket configuration. The derivation of the deflected boom shape is
based on experimental data supplied by GE (Ref. 6).
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a. Lowest Bending Mode. The frequency of the lowest bending
mode is determined from the solution of the following cubic equation:

3 2 _ -
AT+ AN = AN+ A, =0 (15)

where

A= wg

S
Y EL
Al = fl (MA’MOB’MB’Y’ R’B’A’B’KR)
Az = f2 (MA’MOB’}d;B’Y, ‘Q'BSA'!B’KR)
A3 = f3(MA’MOB’}IB’T,£B’A’B,KR)
A4 = fﬁ(MA’Y’zB)
and
= array mass
MB = boom mass

M = oputboard mass

A,B = constants determined from the boom differential equation
using a prescribed tip restraint

KR = boom root rotatiomal spring constant
L. = boom length

T = total blanket tension, both sides

EI = boom stiffness

w, = circular bending frequency

¥ = boom parameter relating blanket tension to boom bending
stiffness

and fq through f; indicate functional relatiomships. All of the above

quantities must be defined in consistent units. Equation (15) must be
solved for a particular configuration and a prescribed vy.
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The complex functional relationships stated above are derived
in Appendix D, Section II, Part 2.

Note that the bending frequency, Eq. (15), is not dependent
on the cant angle B. The advantage of the V-stiffening in bending lies
in the increase in bending stiffness of the boom and not om the size of
the cant angle. This approach is different from that used by GE and is
discussed in detail in Appendix D.

b. Lowest Torsion Mode. The frequency of the lowest torsion
mode for the rollout solar array is estimated in a similar fashion, thus

1 . 2
T["-+ fo{y,%,) sin B]
W2 = 3 5 B . (16)

T I
0B 1 2
lB [WZ + 9 MA + fé(YaﬂB,A,B,MOB,MB) sin B]

where, in consistent units,

IoB = outboard mass moment of inertia about boom axis
w = overall array width
B = cant angle

Wy = circular torsion frequency, rad/s

All other parameters have been previously defined. The functions fg and
fg are given in Appendix D, Section II, Part 2. WNote that the torsional
frequency is dependent upon the cant angle.

3. Frequency Equations for Position Boom Scaling

The solar array frequency equations developed in the previous
sections assume that the solar array is fixed at the base of the solar
array/position boom interface. Since the required system frequency
includes the position boom and since such a boom can have an appreciable
effect on the system frequency, especially if such a boom is long and
slender, scaling laws are required for the design of the positioning
boom. Given a positioning boom length &, and a required system circular
frequency Wy, there is no unique solution for the combination of solar
array and boom design. The solution is iterative and must be satisfied
for any particular design. Since the relationships are complex, weight
or volume sensitivity is best established for a particular design under
consideration, rather than as a general rule. The equations are derived
in detail in Appendix D.
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a. Estimation of Position Boom Bending Stiffness Requirement.
System frequency in bending, pg, is related to the position boom bending
by the approximate solution

m m 2 1 172
2
oB =il {2 2 L 12 o) - ae a”n
s 2 P m a 2 P m a a p‘
P p
with
3ET
v, = | = E (18)
£7(0.23M + 0.5M
p P Y
m M
a A
2 _ (19)
0.46M_ + M
"p P A
where
ﬂA = array total mass
Mp = position boom total mass
zp = position boom length
Efp = position boom bending stiffness
w, = array lowest circular frequency assumed to be a

bending frequency

Equations (17) through (19) must be solved by trial and
error by first selecting w, > &g, which determines My, and using some
first cut position boom properties EI_ and Mp The solution must then
be iterated upon with a final selection of wy and EIp and MP such that
g z_ mS.

b, Estimation of Position Boom Torsion Stiffness Requirement.
The system frequency in torsion wg is related to the position boom
torsion properties by

T Weptd (20)
2
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with

GJp
“r T\ 0.71_¢ 1)
ap
where
53? = position boom torsion stiffness
Ia = array moment of lnertia about position boom axis

and all other variables have been previously defined. Equations (20)
and (21) must be solved by trial and error in a similar fashion as it
was indicated for sizing the boom bending frequencies. Unless more
information is available, wy is assumed to be the lowest array frequency
under consideration, either pending or torsion. This leads to con-
servative answers for the boom design. If the array bending and torsion
frequencies are available, these should be used in the respective
equations, (17} or (20), for a less conservative, more realistic sizing
of the position boom. This is explained in more detail in Appendix F.

c. PACKAGING VOLUME EQUATIONS

As discussed in Section VI-C, Packaging Constraints, other than
the overall Shuttle Orbiter envelope were considered too numerous to
quantify due to the variety of undefined spacecraft configurations., The
major packaging volumes can, however, be quantified. These are the
solar array stowed volume and the coilable mast canister wvolume.

The array width as a packaging constraint has been diseussed
earlier. The height of the stowed {stacked) foldout array and the
diameter of the stowed (rolled up) GE array will not vary significantly
from the baseline configurations of Refs. I through 4 due to the thin
blankets designs. The other packaging volume considerations are the
coilable mast canister length and diameter. Expressions for these
volume requirements have been derived by AEC-Able Engineering Company
and are contained in Appendix D, Section I.

This appendix also contains plots for all the equations which are
summarized here. The equations defining the required volume will be
summarized here for both concepts.

1. Packaging Volume for the LMSC Foldout Boom Canister

a. Canister Height. The canister height H., in meters, is
defined as

Hc = 0.022L + 3.3R (22)
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where L and R are boom length and boom radius, in meters, respectively.
Equation (22) can be expressed as a function of the required boom stiff-
ness EI by means of Eq. (2).

i

b. Canister Diameter. The canister diameter D, in meters, is
given by -

D_ = 2.36R (23)

Hence, again, D, can be related to EI by Eq. (2). It should be noted
that Eq. (23) does not account for protrusions due to motors and related
hardware.

2. Packaging Volume for the GE Rollout Boom Canister
a. Canister Height. The canister height H,, in meters, is
given by
H, = 3.05 x 107° ZVE + R + 1.58 (24)

R =2
. \/2 (8261.6~1§:-— 1)
VEI

where the variables are defined as in Eqs. (5) and (6).

b, Canister Diameter. The canister diameter Dc is given by

D, = 2.36R (25)

where R is the boom radius for minimum system mass.

IX. DESCRIPTICN OF COMPUTER PROGRAMS

The parametric equations developed in the previous chapter can be
programmed on the digital computer to produce data for the two types of
solar array designs. A multitude of data can be generated for the
various dependent and independent variables, such as power, width,
weight, and frequency.
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Two types of plots considered most meaningful have been developed:
(1) specific power, kW/kg, versus frequency in Hz for constant width, in
meters, and (2) specific power, kW/kg, versus width, in meters, for
constant frequency, Hz.

A detailed description of the computer programs used to generate
data and to develop the plots is not included in this report. Only the
mechanics of the computer programs will be described here as they relate
to the development of the data.

A, + COMPUTER PROGRAM FOR FOLDOUT SOLAR ARRAY DESIGN DATA

1. Data Flow

The process for developing foldout solar array design data is as
follows. For a desired power level per wing the required array area can
be determined from the blanket power demnsity. This determines the
blanket mass. ©Next the array widths of interest and the frequency range
are specified. A1l the component weights of the array can be calculated
directly for any given width and frequency, except the boom weight,

The required boom stiffness, EI, is obtained from the sclution of
a quadratic equation resulting from Eqs. (1) and (13). The boom weight
can then be determined by Eq. (1). The total wing weight is thus
determined, WNext the torsional frequency is calculated using Eq. (14),
using the boom torsional stiffness, which is related to the boom bending
stiffness (see Appendix D, Section I).

The derivation of the lowest bending mode must be developed to
account for root flexibility at the boom/canister interface. An
approximate correction to account for root flexibility is made in the
following mamner, assuming that the boom root spring acts in series
with the boom bending stiffness and that the effect of the root spring
does not appreciably change the boom deflected shape in the first bend-
ing mode. The frequency fR, in Hz, of a rigid solar array connected to
the base by a root spring 1s estimated as

£, === (26)

where

boom root spring

=8

[
[

T array moment of inertia about the attachment point
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If the bending frequency of the solar array without the effect of
the root spring is fp in Hz, then the bending frequency accounting for
the root spring, fﬁ in Hz, can be estimated by

£_f .
e - —_BR (27)
B

Typically the difference between fé and fp for this study was less than
10%.

A minimum solar array frequency is now chosen from the torsional
frequency as calculated from Eq. (14) and the augmented frequency of
Eq. (27). This minimum frequency is plotted vs the specific power.
Various checks are performed by the program, such as (1} the tension ig
not allowed to be less than 2.2 newtons (0.5 1b) for each tensioner;
(2) the adequacy of the boom is checked for bending strength and longeron
buckling capability.

2. Input Constants

The following input constants can be used for the LMSC foldout
solar array:

Blanket power density 0.0989 kW/m?
Blanket mass density 0.895 kg/m?
Weight contingency factors Varying between 1.05 for the blanket to

L.15 for other components as specified
by LMSC (see Appendix A)
3. Qutput Data
The program can determine numerous design variables, which are
beyond the scope of this parametric study but which are included for a
selected group of configurations in Appendix E.
The following output can be calculated and printed:
(L) Detailed weight list of all elements
(2) Qutboard center of gravity location of array
(3) Moments of inertia of array

(4) Boom design values, such as:

(a) Boom bending stiffness
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(b) Room diameter
(c) Boom root stiffness
(d) Boom canister height and diameter
(e) Boom strength margin
(£) Boom buckling margin
(5) Total array weight and mass
(6) Minimum array frequency
(7) Specific power of array

(3) Array width, length, and aspect ratio

B. COMPUTER PROGRAM FOR ROLLOUT SOLAR ARRAY DESIGN DATA
1. Data Flow

The process for developing rollout solar array design data is
similar to that used for the foldout. Emphasis was placed on the
differences. The blanket area can be determined from the power and the
power density. MNext the array widths of interest are specified. Allow-
ance for the boom location was made by using a 33-cm clearance between
the boom and the blanket edge.

Next a range of tensions is specified. Due to the form of the
frequency equation (15), it is impractical to specify a range of
frequencies.

Before the calculations can proceed, the parametex vy, to be used
in Eq. (15), must be determined. TIdeally, a vy should be selected to
maximize frequency or specific power output. By analogy to the LMSC
approach for the foldout configuration, v should be maximized to minimize
EI and, hence, boom weight. Such a maximization could not be implemented
in closed form due to the complexity of the algebraic expressions (see
Appendix D, Section I1).

An optimization of v by incremental evaluation for each configura-
tion was considered beyond the scope of this parametric study. First,

it is noted that the frequency equations are functions of the dimension-
less parameter Y and not of y, where

- _ _E
Y = ,Q,B =5 (28)
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Introducing

2 —
_Tm_EI
Pcr 22 (29)
B
and
T
n =g (30)
cr

where P., is the critical Euler column buckling load, then Y can be
expressed as

T=yurs (31)

Now, for the GE rollout 10 kW/wing and 60 kW/wing, n equals 0.80
and 0.61, respectively., Thus, ¥ varies from 2,81 for the 10-kW/wing
array to 2.45 for the 60~-kW/wing array. For purposes of this parameter
study, the following values were chosen:

n= 0.7
Y = 2.63

It should be obsexrved that the V-stiffening has the effect of
tripling the critical buckling load as determined from Eq. (29). This
is due to the end constraints on the boom; thus, the effective values of
n are reduced to 0.27 for the 10-kW/wing array and 0.20 for the 60-
kW/wing array. The effects of V-stiffening on the buckling strength of
the extensible mast is discussed in detail in Ref. 6.

The selection of one value for n for this parametric study is
justified since an extrapolation from existing designs was to be per-
formed, and it is comnsistent with the approach used in obtaining the
extrapolation for the weight scaling equations of Appendix D.

Having set the value of ¥y, Eqs. (15) and (16) can be solved for
the bending and torsion frequencies, respectively. It should be noted
that Eq. (15) leads to two real positive roots; the smaller root is used
for the frequency calculation, since it corresponds to a mode shape
wherein the blanket and the mast are in phase. The larger positive root
corresponds to a wmode shape, wherein the blanket and mast move out of
phase. For plotting, a minimum array frequency is chosen from the bend-
ing frequency and the torsion frequency. Checks for boom strength and
longeron buckling are performed by the program.
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2. Input Constants

The following input constants can be used for the GE rollout array:

Blanket power density 0.139 kg/mZ
Blanket mass density 0.368 kg/mZ
Weight contingency factors 1.05 for blanket weight, 1.15
for all other components
Gravity 10™3 g
3. Qutput Data

The output data for the rollout solar array is the same as that
supplied for the foldout. In addition, the clearance between the bhoom
and the blanket can be obtained.

¥. PARAMETRIC DATA PLOTS

This section contains the parameter data plots developed from the
computer programs. The plots exhibiting (a) specific power, kW/kg,
versus solar array frequency, Hz for constant solar array width in
meters, and (b) specific power versus solar array width in meters for
constant solar array frequency are included at the end of this report.
The input parameters have been described in Section TX and in Table 3.

There is one plot for each power level ranging from 10 kW to 80
kW/wing in increments of 5 kW.

The data plots cover a frequency range from 0.005 to 0.05 Hz and
aspect ratios from 4 to 10. The lower frequency bound of the plots, if
higher than 0.005 Hz, 1s determined by the minimum tension requirement
imposed by the mechanisms. The strength capability ratio was not used in
determining the lower bound of the plots, but is supplied in the detailed
printout for selected configuration in Appendix E, For designs requiring
array frequencies below 0.0l Hz, it is advisable to check the strength
capability ratio. The equations for the boom strength capabilities are
given in Appendix D. ;

~

A, FOLDOUT SOLAR ARRAY

For the foldout solar array, the specific power, kW/kg, versus
array frequency is plotted in Figs. 6(a) through 6(o) for constant array
width. TFor the lower power levels per wing, such as 10 kW/wing, some of
these curves cross due to the additional weight penalty for the broken
array configurations.
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The specific power, kW/kg, versus width in meters is plotted in
Figs. 7(a) through 7(o). Note the discontinuities of some of these
curves for the smaller power levels per wing. This is due to the transi-
t+ion from an unbroken to broken configuration at 4 meters total width,.

B. ROLLOUT SOLAR ARRAY

For the rollout solar array, the specific power, kW/kg, versus
array frequency is plotted in Figs. 8(a) through 8(o) for constant array
width. The peculiar change in slope of some of these curves is due to
the weight sensitavity of the shaft to the design conditioms. At higher
frequencies the shaft is designed for a deflection limitation due to
blanket tension; at lower frequencies the launch loads govern the shaft
design. The latter allows a lower weight shaft.

The unevenness of the curves comes from the negator spring weight,
which is determined from design tables supplied by the manufacturer. The
negator spring weights depend on the torque requirement and changes in a
step function-like fashiom.

The specific power, kW/kg, versus width in meters is plotted in
Figs. 9(a) through 9(0o). WNote the change in slope at 4 meters for the
10-kW/wing plot. This is due to the transition from an unbroken to a
broken configuration at 4 meters total width.

XI. TECHNWICAL EVALUATION OF THE CONCEPTUAL DESIGNS

A technical evaluation of the conceptual designs was made only to
the depth to which design details for the two solar array configurations
are available. Such an evaluation was consistent with the accuracy and
scope of the parametric study. The technical evaluation and the discus-—
sion of the relative merits have been divided into three major areas:
thermal, structural, and mechanical.

A, THERMAIL CONSIDERATIONS
1. Extendable Booms

The coilable mast of the foldout solar array is inherently more
spatially uniform in temperature than the mast of the rollout solar array.
This is because the former '"sees" a nearly uniform thermal environment
{space and the rear side of the cell blanket), whereas the latter 1s
exposed to direct solar irradiation and its temperature distribution is
highly sensitive to geometry and spatial variations in thermo-optical
surface properties. However, with the addition of the astromast thermal
sleeve, the rollout astromast can be made more thermally equivalent to
the foldout design.
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2. Blanket

For in-bound missions at a distance less than 0.7 AU, both solar
arrays must be rotated off-normal to the sun in order to avoid over-
heating beyond design temperature limits (and, with silicon solar cell
technology, to get reasonable solar-to-electrical conversion efficiency).
Tilting the solar array does not seem to be a viable option. For
rotated solar arrays the flat single blanket foldout design would tend
to be uniform in temperature., However, on the rollout V-stiffened
design, each half blanket would operate at a different temperature. The
temperature differences grow with decreasing heliocentric distance.

This phenomenon occurs because each half blanket of the GE design
receives a different effective solar irradiance.

3. Summary of Thermal Considerations

Both solar arrays use essentially the same type of solar cells,
filters, adhesive, coverslides, AR coatings, and substrates and should
be thermally equivalent. This is true if the solar cells are in
intimate thermal contact with the substrate.

This requirement has been met in the rollout solar array blanket
design. In the foldout blanket design, the solar cells are conductively
coupled to the substrate at four contact welds to the interconnects
of the substrate. This leaves a large area of the solar cell surface to
radiate its heat to the substrate. These thermal paths will result in
higher solar cell temperatures and correspondingly lower conversion
efficiency.

Assuming thermal equivalent blanket designs, the relative merits
of both solar array configurations are mission dependent with the fold-
out having the advantage for in-hound missions of less than 0.7 AU.

The single blanket design of the foldout solar arrays provides
the advantage for uniform temperature distribution for the deployable
mast.

B. STRUCTURAL CONSIDERATTIONS
1. Blanket Construction

Disregarding solar cell weight, the foldout solax blanket is
heavier due to the use of support frames. The preliminary investiga-
tions into flatness, excluding the dynamic effects, indicate no
advantage in this heavier construction, even when thermal effects are
included. Both concepts are structurally highly nonlinear, having
different sources for this behavicr. The nonlinear aspects for the
rollout are probably better understood at this point than the foldout.
Vhich nonlinearity is more cumbersome from a control analysis point of
view cannot be answered at this time.
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2. Extension Boom

The extension boom/canister system weight is higher for the
foldout solar array due to: (a) design philosophy, the boom for the
foldout is designed for az constant strain with some volume constraints
rather than for minimum system weight as is done for the rollout; and
(b) the eccentric leading imposed by the blanket tension. i

The design philosophy can be changed but the eccentric load is
inherent in the concept and, hence, will result in a heavier boom for
the foldout configuration even when compared to a flat rollout concept.

3. Tip Mass

The tip mass for the foldout solar array will always be heavier
because the containment box cover is designed for launch loading and
not for the cruise configuration. The tip mass has a direct impact on
the solar array frequency. The rollout array tip weight consisting of
header and leading edge weight 1s lighter since the latter design is
controlled only by the cruise requirements.

4, V-Stiffness Array

The rollout concept with the V-stiffened concept is structurally
very attractive. There is no questiom that the V-stiffened concept
saves extension boom weight.

5. Folding Structure

Both solar arrays, when the width exceeds 4 meters, will require
a folding blanket structure for attaching to the spacecraft for launch.
The folding structure will complicate either design structurally.
There is no evidence that one solar array concept is better than the
other when folding is required.

6. Solar Cell Storage

The foldout concept has a better support method for the solar
cells during launch. The rollout array drum design is potentially more
complex since the solar cells have an initial curvature due to the drum
radius. An additional, double curvature, may be induced due to drum
bending moments during launch. A prototype rollout drum assembly has
succesgsfully passed vibration testing, as reported in Ref. 6. The drum
design would depend on cell thickness.
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. Lowest Torsion Mode

The foldout array takes advantage of the boom stiffness in torsion
while the rollout does not, since it has a torsion bearing at the
header. The torsional frequency of the rollout could be raised by
locking the header to the end of the boom after deployment.

.8. Coupling of Bending and Torsion Modes

The V-stiffened design inherently produces mast bending in the
torsion mode, thus coupling torsion and inplane boom bending. This
results in more complex dynamic motion of the arrays and, ultimately,
the spacecraft system. The impact on the design of the control system,
if any, is not known at this time. The foldout has less complex
dynamic motion.

9. Boom Design Margins

The boom design margins for the rollout solar array are higher
than for the foldount, The basic reason for this is that the V-stiffening
increases the allowable load due to buckling while the eccentric loading
for the foldout decreases it. The values for P/P., for the GE rollout
solar array 10 kW/wing and 60 kW/wing are 0.27 and 0.20, respectively
when the effect of V-stiffening is accounted for, The corresponding
values for the LMSC foldout solar array 12 kW/wing, 30 kW/wing, and
60 kW/wing are 0.29, 0.50, and 0.33, respectively, when the eccentric
load is accounted for.

10. Summary of Structural Considerations

Structurally the rollout design is more weight efficient. Both
designs offer challenges in the analysis modeling area.
C. MECHANTICAT, CONSIDERATIONS
1. S1lip Ring Assembly

The rollout solar array uses slip rings which are not required for
the foldout. This results in a weight advantage for the foldout solar
array.
2. Tensioning Mechanisms

In the rollout concept, all of the tensioning mechanisms are
contained in the drum. There is no need to run wires along the solar
array. This is a simpler mechanical design than the foldout. Weight-
wise, however, the tensioners for the rollout get voluminous and can be

heavier than those used for the foldout. As far as tensioning mechanisms,
the rollout is simpler and more reliable, but may be heavier.
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3. Mast Thermal Sleeve

The thermal sleeve proposed for the rollout solar array mast is
mechanically cumbersome. For a one-time deployment, the mechanization
is not difficult, although it adds complexity. It is very difficult,
however, to make a sleeve which will retract reliably.

4. Cover Launch Latch

The rollout solar array has the advantage of not requiring a
launch lateh, thus saving weight.

5. V-Stiffening

The V-stiffness design does have a disadvantage that there are
forees which act to wrinkle the blanket. For static loading this
wrinkling effect was shown to be negligible, The wrinkles resulting
from dynamic excitation have not been investigated.

6. Summary of Mechanisms Considerations

Mechanically, the rollout array is a simpler, more reliable design,
although not necessarily lighter. The proposed thermal sleeve is an
undesirable complication.

D. SUMMARY OF EVALUATIONS

Based on the information gathered from the thermal, structural,
and mechanism evaluations, the following summary statements can be made
in regard to the key merits and limitations of the foldout and rollout
flexible solar array design:

(1) The rellout design has a weight advantage over the foldout
design primarily because of the V-stiffening configuration,
and of the blanket construction.

(2) For in-bound missions, both solar array designs must be
rotated "off normal" to the sun in order to limit the
blanket temperature within the upper design limit. The
blanket design is, therefore, critical to ensure good
thermal radiation to space. (See note in the Summary of
Thermal Considerations.) The rollout design, because of the
V-stiffening configuration, requires a more complex tempera-
ture control strategy.

(3 The rollout solar array uses a split blanket design to
satisfy the V-stiffening approach. This exposes the solar
array mast to direct solar irradiation and creates undesiz-
able temperature gradients on the longerons of the mast.
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The temperature gradients are highly dependent on the
geometry and spatial variations of the thermal-optical
surface properties. A sleeve cover over the mast has been
proposed to alleviate the temperature gradient problem.

(%) The rollout solar array requires siip rings to transfer
power from the solar arrays to the spacecraft. Based on
the present state of the art, slip rings of high power
capacity have not been qualified.

(5 Mechanically, the rollout solar array is simpler, uses less
parts, and, therefore, is more reliable than the foldout
design.

(6) In general, the rollout solar array design has some mechan-
ical or performance advantages over the foldout design for
outbound mission applications while the foldout solar array
design has some mechanical or performance advantages over
the rolleut design for inbound mission applicatiomns,
provided that the blanket design is thermally equivalent
for both solar array designs.

XII. CONCLUSIONS

A parametric study to evaluate the effects of mechanical design
parameters on the performance of the flexible low-mass, high-power,
foldout and rollout solar arrays has been conducted, and data plots
and computer programs have been generated which can be used as a design
monograph for future designs.

The data plots display (a) specific power in kW/kg versus solar
array frequency for constant solar array width, and (b) specific power
versus solar array width for constant solar array frequency. The data
plots developed are for the foldout and rollout solar array designs
being developed by Lockheed Missiles and Space Company for Marshall
Space Flight Center and by General Electric Space Systems for the Jet
Propulsion Laboratory. The data plots cover a power range of 10 kW to
80 kW/wing.

Detailed derivations of the equations are included in the .
appendixes of this report.

The parametric study required an in-depth study of the developed
and conceptualized foldout and rollout solar array design data, and the
development of additional data and design modifications to strengthen
the credibility of both designs. 1In the course of the study, a number
of design equations had to be developed and computer programs were
generated.
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This background provided a wealth of information on both solar
array designs which prompted the technical evaluation and discussion of
their relative merits., The evaluation was consistent with the accuracy
and scope of the parametric study and was made only to the depth to
which design details for the two solar array configurations were

available. )

The parametric study conducted was a limited view and evaluation
of both solar array designs as candidate power sources for future high-
power, low-mass missions. In the course of this study many assumptions
had to be made., It is important to realize that the data plots and
computer programs generated were based on limited informatiomn. Further
analysis is necessary to evaluate and to understand the performance and
the behavior of these solar arrays in the space environment. In addition
to the analysis, some testing of small scale models is recommended for
the verification of the analyses performed.

XIII. TIDENTIFICATION OF AREAS FOR FUTURE TECHNOLOGY

This study was limited to an evaluation of two array concepts at
a heliocentric distance of 1 AU. Wherever possible, the equations have
been developed and some data have been generated for distances other
than 1 AU,

In the course of this investigation many assumptions had to be
made. This section summarizes future technology in two basic categories:
(1) areas of analysis and/or test to substantiate the assumptions, and
{2) areas of the techmnology which were beyond the scope of this effort
but which require additional investigations.

A, AREAS OF TECHNOLOGY FOR VERIFICATION OF ASSUMPTIONS MADE FOR
CALCULATION OF BLANKET FLATNESS

The derivations of the flatness criteria are based on the assumption
of an ideal thin film. The behavior of the actual blanket when sub-
jected to the various disturbances and misalignments discussed in
Appendix B should be investigated. This could best be accomplished using
small scale testing and coupon tests.

The effects of non-flatness due to manufacturing should also be
investigated.

In the course of the investigations inte the flatness criteria, it
was shown mathematically that it is advantageous to tailor the array
blanket such that its width at the center, perpendicular to the tension,
is somewhat less than at the fixed edges where the tension is applied.
Such a design introduces stresses perpendicular to the direction of
tension and has the effect of counteracting the formation of wrinkles
along the length of the blanket, The amount of such a reduction in
width and its effectiveness should be studied further.
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B. AREAS OF ANATLYSIS FOR FUTURE SOLAR ARRAY TECHNOLOGY

The following areas of investigation are identified as potential
candidates for advancing the solar array technology:

oy

(2)

(3)

(4)

(5)

(6)

(7

Dynamic effects on flatness c¢riteria. The effect of the

dynamic excitations produced by the control system on the
solar array power loss should be investigated. This effect
is control system and trajectory dependent.

Coupled dynamic and thermal effects on structural integrity.
At small helioccentric distances, the thermal effects on the
degradation will effect frequency and, hence, potentially

the structure/control interaction dynamics as a function of
trajectory as well as the strength of the structural elements
of the array.

For Earth orbit applications the possibility of thermal
flutter should be investigated.

Extension of parametric study to include other existing
design concepts such as FRUSA,

Design data for the competing concepts using a common solar
cell techmneology. This study considered the arrays as

originally designed only, namely, the foldout array using a
nominal 66-W/kg cell technology and the rollout array using
a 200-W/kg cell technolegy. Parametric data for other
congistent cell technology for both arrays should be
generated such that the specific power can be directly
comparable between the two.

Analysis of nonlinear effects. The array system is highly

nonlinear. This has been shown to be the case experimentally
for the rollout configuration (Ref. 6.) There is no reason
to believe that the foldout array does not exhibit similar
phenomena, even though no test data is available for this
array. The mechanism for the nonlinearities might be
different due to the different blanket construction.

The effect of such nonlinearities on the structure/controls
interaction should be investigated. A first step would
consist of a piecewise linear analysis as compared to a
nonlinear analysis to verify the importance of these
phenomena. A first step in categorizing the problems of
nonlinear phencmena in solar array is contained in Ref. 6.

Testing methods. Since full scale verification of the solax
array in earth gravity is impractical, an integrated test
and analysis approach will have to be used for the verifi-
cation of the structural integrity of the array system.
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(8

(9

The objective of such an integrated approach would be to
maximize the probability of success. Investigations dinto
the integrated test/analysis verification program should
include feasibility studies for dynamic testing, using a
reduced scale model, selected tests of components, and
possibly flight experimented.

Moment tompensating device. A moment compensating device
for the foldout configurations should be considered. A
saving in the boom weight can be realized by eliminating the
eccentricity on the extension mast. ,The compensating device
does, however, add complexity and reduces reliability. The
moment compensating device was considered to be beyond the
scope of this study.

Criteria for structure and control interaction. This study
was confined to the use of frequency as a parameter because
guidance and control requirements traditionally have imposed
frequency as a structural design criteria. Frequency in
itself is not necessarily a meaningful criteria. A more
meaningful eriteria, for example, might be the effective
mass for a particular normal mode at a given frequency. The
concept of effeetive mass has been successfully used in load
analyses in the past.

An investigation as to a more meaningful criteria for solar
array control problems might be beneficial and might lead to
weight savings if the frequency requirement can be relaxed.
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Figure 6(a). Foldout Array Specific Power vs Frequency, 10 kW/wing
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Figure 6(b). Foldout Array Specific Power vs Frequency, 15 kW/wing
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Figure 6(d). Foldout Array Specific Power vs Frequency, 25 kW/wing
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Figure 6(f). Foldout Array Specific Power vs Frequency, 35 kW/wing
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Figure 6(g). TFoldout Array Specific Power vs Frequency, 40 kW/wing
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Figure 6(h). Foldout Array Specific Power vs Frequency, 45 kW/wing
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Figure 6(i}. Foldout Array Specific Power vs Frequency, 50 kW/wing
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Figure 6(3). Foldout Array Specific Power vs Frequency, 55 kil/wing
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Figure 6(k). ¥Foldout Axrray Specific Power vs Frequency, 60 kW/wing
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Figure 6(m). Foldout Array Specific Power vs Frequency, 70 kW/wing
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Figure 6{(n). Foldout Array Specific Power vs Frequency, 75 kW/wing
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Figure 6(o). Foldout Array Specific Power vs Frequency, 80 kW/wing
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Figure 7(d). Foldout Array Specific Power vs Width, 25 kW/wing
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Figure 7(e). Foldout Array Specific Power vs Width, 30 kW/wing
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Figure 8(c). Rollout Array Specific Power vs Frequency, 20 kW/wing
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Figure 8(d). Rollout Array Specific Power vs Frequency, 25 kW/wing
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Figure 8(e). Rollout Array Specific Power vs Frequency, 30 IW/wing
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Figure 8(f). Rollout Array Specific Power vs Frequency, 35 kW/wing
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Figure 8(g). Rollout Array Specific Power vs Frequency, 40 kW/wing
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Figure 8(h). Rollout Array Specific Power vs Frequency, 45 kW/wing
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Figure 8(j). Rollout Array Specific Power vs Frequency, 55 kW/wing
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Figure 8(k). Rollout Array Specific Power vs Frequency, 60 kW/wing
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Figure 8(1l). Rollout Array Specific Power vs Frequency, 65 kW/wing
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Figure 8(m). Rollout Array Specific Power vs Frequemncy, 70 kW/wing
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Figure 8(n). Rollout Array Specific Power vs Frequency, 75 kiW/wing
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Figure 8(o). Rollout Array Specific Power vs Frequency, 80 kW/wing
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Figure 9(c). Rollout Array Specific Power vs Width, 20 kW/wing
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Figure 9,(d). Rollout Array Specific Power vs Width, 25 kW/wing
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Figure 9(e). Rollout Array Specific Power vs Width, 30 kW/wing
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Figure 9(g). Rollout Array Specific Power, vs Width, 40 kW/wing
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Figure 9(h). Rollout Array Specific Power vs Width, 45 kW/wing
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Figure 9(k). Rollout Array Specific Power vs Width, 60 kW/wing

103



AMEZ0oTY O—T—0Omoy

MARNEXR

ROLLOUT ARRAY SPECIFIC POWER VS. WIDTH

28
26 ==
R
4 = et ]
2
_——"/’_
|
/‘
|-t
-
"] |
——‘"'—-— |
| "1
2 — mix
L] | ="
// | T
1 ‘___/-—-"'
—
" L] e | E.
=~
e 1 .---""-'-‘_
L1 -___,--—"'—"
L~ ’____/
—
16 // ennp—"1
- ——
/ // ///
/ /_,--‘
/
/ //
16 .
// d
|~ ,//
e -
/
14
/
//
i d
1z
7.0 75 8.0 8.5 890 95 i0 o
WIDTH M
POWER KG/WG FREG A FREQ B FREC C FREQ D FREQ E FREG F

6 S000060+01 1 000000C-02 2 06000p00-02 3 0000000-02  4,0000000-02 5 0000OO0-02 6 GOOOODD-02
JPLY,H,B,H,M278,11,09,08,34 ,1108

Figure 9(1). Rollout Array Specific Power vs Width, 65 kW/wing
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Figure 9(m). Rollout Array Specific Power vs Width, 70 kiW/wing

105



AMEOTY O=—"T=00VMmon

OAR~EZR

.e8

25

24

22

20

.18

.16

14

iz

10

0g

ROLLOUT ARRAY SPECIFIC POWER VS, WIDBTH

L] A
=
—-—-.-_—
-.—-‘-‘—-—-——- ]
’----
"___—""- __-—-‘““”'_I:_
s ]
31 AT
et =
al -a—-—LL
"1 "
| _-“______———-’
L~ |
L1 e
L~ L
1 L1
| “’,—d”" ________-Ji:
L L1 L]
< ,—"f”’ ——"‘———_‘—
‘,,—"" "‘-’—“
/ ] =1 £
.~ ~l L]
—""”— ,-"‘—‘—'——
Py —— —
/”’ .~ e
,f"”’f —-”"”
— -
/”’ ”,—""
]
/////— /””’
W ]
I P
21
/’/,/,
W
2l
70 75 80 86 a0 95 10.0
WIDTH M
FREQ A FREQ B FREQ © FREC D FREQC E FREQ F

PORER  KG/WG
7 5000000+01

1 000000G-02 2 00DOOGO-02 3 Q000000-D2 4 0000000-02

$.0000008-02

6.0000000-02
JPL Y,M, D H,M=78,11,09,08,35 ,1108

Figure 9(n). Rollout Array Specific Power vs Width, 75 kW/wing
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APPENDIX A

WELIGHT SUMMARY FOR
THE BASELINE CONCEPTUAL
DESIGN CONFIGURATIONS

The Appendix contains the basic weight data used in the study. It
divided into two sections. Section I contains the original array weights
reported by the conceptual design contractors. The weight as adjusted

account for the modifications is summarized in Section IT.

ORIGINAL ARRAY WEIGHTS

1. FOLDOUT ARRAY

The original weight summary for the foldout array is shown in
Tables A-T through A~III for the 12.5, 30, and 60 kW/wing configura-
tion, respectively. These tables are taken directly from References
12 and 13. Table A-I represents a much more detailed weight break-—
down than either Table A~II or Table A-IIT. This reflects the depth
to which the conceptual design studies were conducted. The 12.5 kW/
wing foldout configuration was studied in much more detail than the
other two. .

Also note that contingencies are included in Table A-T, where

the other two configurations contain no contingencies.

2. ROLLOUT ARRAY

The original weight summary for the rollout array is given in
Tables A-IV and A-V for the 10 kW/wing and 60 kW/wing configuration,
respectively. These tables are taken directly from References 14

and 15.



TABLE A-I - SEP SOLAR ARRAY WEIGHT SUMMARY - 12.5 kW/wing

ESTIMATED WEIGHT WITH NO. WEIGHT/
ITEM WEILGHT CONT. CONTINGENCY PER MODULE
NO. COMPONENT TREE (KG) FACTOR | FACTOR (XG) MODULE (KG)
Required Module Weight 190.00
Dasign Weight 184.11 189.71
1.0 Mast 32,04 .15 36.85 36.85
1.1 Canister 16.31
i.2 Mast Element 15.73
2.0 Guide Waire Mechanism . 725 .15 .83 2 1.66
2.1 Wire (31.6 M) (1) Q0L
2.2 Negator {(2) 455
2.3 | ., Wire Reel (1) 111
2.4 | Negator Hub (1) .066
2.5 ,% Negator Reel (2) .053
2.6 | R Shaft (3) .026
2,7 | = Washers . .007
2.8 | & Panel/Wire Retainer (42) , 006 -
3.0 g Intermediate Tension Mechanism 1.50 .15 1.725 2 3.45
3.1 | $| Wire (21.7 M) .001
3.2 | & Negator (2) 1.132
3.3 {2 Wire Reel (1) .081
3.4 | & Negator Hub (1) .139
3.5 | 5 Negator Reel (2) .103
3.6 | @ | Shaft (3) .038
3.7 ; Washers .006
4.0 = Full Tension Mechanism .325 .15 .37 2 .74
4.1 Wire (1 M) .001
4.2 Negator (4) .139
4.3 Wire Reel (1) 013
4.4 Negator Hub (1) . 045
4.5 Negator Reel (4) .074
4.6 Shaft (5) 048
4.7 Washers . 005




TABLE A-T (CONT'D) - 12.5 kW/wing

ESTIMATED WEIGHT WITH NO. WEIGHT/
ITEM WELGHT CONT. CONTINGENCY PER MODULE
NQ. COMPONENT TREE {KG) FACTOR FACTOR (KG) MODULE (KG)
5.0 Tension Transfer .018 .20 .02 1 .02
5.1 Pulleys (6) .003
5.2 Brackets (6) .012
5.3 Pans {6) .003
6.0 ., |Mast Tap Fitting .73 .15 .84 1 .84
6.1 2 Support (1) .35
6.2 E Brace (2) .38
7.0 Q Cover Assembly 7.45 .15 8.57 1 8.57
7.1 > Honeycomb Panel (1) 5.60
7°1'1_“9; Skin (2) 1.98
7.1.2 I _ Core (1) .62
7.1.3 é Sides .23
7.1.4 = Adhesive 47
7.2 o |2 Preload Distribution Structure (2) 2.36
7.3 |4 ] Load Transfer Swant Links (4) .08
7.4 g = Preload Lever Arm (4) 1.29
7.4.1 @|= Tube (1) .15
7.4.21 < 3 Fittings (2) .17
7.5 = Pivot Pins (12) .04
7.6 § Toggle Assy. (4) .105
7.6.1 S Quter Link .006
7.6.2|wm Inner Link .004
7.6.3 Clevis .002
7.6.4 Spring .001
7.6.5 Pin 012
7.7 Pad (1) .13
7.8 Adhesgive 21




TABLE A-I (CONT'D) - 12.5 kW/wing

ESTIMATED WEIGHT WITH NO. WEIGHT/
ITEM WELGHT CONT. CONTINGENCY PER MODULE
NO. COMPONENT TREE (KG) FACTOR FACTOR (X&) MODULE (KG)

8.0 Container 10.10 .15 11.62 1 11.62
Honeycomb Panel (L) 3.26
8.1 Skin (2) 1.80
8.2 Core (1) .63
8.3 Edging A
8.4 Inserts .45
Adhesive v
9.0 o Triangular Beam 6.34
9.1 =l Skin (2) 2.66
9.2 = Bulkhead (2) .33
9.3 @ Longeron (3) 1,00
9.4 < Support Fatting (4) L4l
9.4.1 & Fittang (4) .30
9.4.2 o Roller (4) .05
9.4.3 S Pin (4) .06
8.5 0 Perimeter Shield (1) 1.13
9.6 Pad (1) .35
9.7 Adhesive .46

10.0 Support Struts 1.21 .15 1.39 1 1.39
10.1 Long (2) .50
10.2 Medium (2) N
10.3 Short (2) .16




TABLE A-I (CONT'D) - 12.5 kW/wing

ESTIMATED WEIGHT WITH NO. WEIGHT/
ITEM WEIGHT CONT. CONTINGENCY PER MODULE
NO. COMPONENT TREE (KG) FACTOR FACTOR (KG) MODULE (K&

11.0 Solar Cell Blanket 113.18 .04 117.71 117.71
11.1 Upper Leader .14
11.2 Upper Attach Bar .16
11.3 Bottom Tension Dist. Bar .65
11.4 Intermediate Tension Dist. Bar .26
11.5 Lower Leader 17
1.6 | XA Panel (4) 112.270

11.6.1 | & Substrate W/Pad -

7 W/Stiffening .531
11.6.2 | 4 Solar Cells (3060) 1.171
11.6.3 j = Cover Adhesive (3060) .130
11.6.4 | & Coverslide (3060) .845
11.6.5 | Hinge (2) .058
11.6.6 | @ Hinge Pin (1) .003
Total 2.738

12.0 Interconnect Harness 5.59 .05 5.87 1 5.87
FCC Power 5.22
FCC (Instrumentation) .25
Receptacles (4) .12

13.0 Misc. Nuts & Bolts .90 .10 .99 1 .99




TABLE A-IIL

30 kW/wing PLANAR SOLAR ARRAY WEIGHT SUMMARY, 200 W/kg

Component Weaight (kg) No. Req'd/Wing Wing Weight (kg)
Blanket Assembly 44.90 2 89.8
Panels (40) 36.15
Hinges (40) 1.7
Tension Distribution (1) 0.45
Leader 0.6
Harness 6.0
Blanket Tension & Control 3.4 2 6.8
Cover 3.02 2 6.0
Container 5.78 2 11.6
Blanket Padding 0.03 78 2.34
Mast 23.6 1 23.6
Tip Fitting 0.7 1 0.7
Wing Position Boom 9.0 1 9.0
Total Wing Weight 149.84 kg
Total Array Weight 299.7 kg




TABLE A-III

60 kW/wing PLANAR SOLAR ARRAY WEIGHT SUMMARY, 200 W/kg

Compeonent Weight (kg) No. Req'd/Wing Wing Weight (kg)
Blanket Assembly 70.00 2.5 175.0
Panels (64) 58.23
Hinges (64) 2.72
Tension Distribution (1) 0.45
Leader 0.6
Harness 8.0
Blanket Tension & Control 4.0 2.5 10.0
Cover 4.4 2.5 11.0
Container 9,24 2.5 23.12
Blanket Padding 0.03 158.0 4.74
Mast 60.0 1 60.0
Tip Fitting 1.0 1 1.0
Position Links 2.5 2 5.0
Wing Position Boom , 10.0 1 10.0
Total Wing Weight 299.86
Total Array Weight 599.72




TABLE A~IV ROLLOUT 10 kW/wing WEIGHT SUMMARY

Unit Weight Quantity Total Weight (kg)
Subgystem Item No. Ttem (kg) per 10 kW Rollout Foldout
Electrical 1 Solar Cell 94 x 1070 160,000 15.04 15.04
2 Substrate 1.4 2 2.80 2,80
3 Adhesive 1.08 2 2.16 2.16
4 Cover Material 2.97 2 5.94 5.94
5 Interconnects .87 2 1.72 1.72
6 Bus Strips .17 2 .34 .34
7 Slip Ring Assembly 1.43 2 2.86 -
8 Cable .15 2 .06 .06
Subtotal 31.22 28.36
Mechanical 10 Drum 2.95 2 5.9 -
11 Shaft .22 2 A4 -
12 Bearings .10 6 .60 -
13 Container, Blanket 3.48 2 - 6.36
14 Truss .51 2 - 1.03
15 Center Support 2.23 1 2.23 2.07
16 Pad and Valve .82 2 - 1.64
Subtotal 9.17 11.10
Array 17 Boom .91 1 1.07 1.07
Structure 18 Header .90 1 .77 A7
19 Leading Edge (LEM) 1.06 2 2.12 2.12
20 End Strip .05 4 .20 .20
21 Misc. Hardware - - .50 .50
Subtotal 4,66 4,66
Actuators 22 Boom Deployer 3.18 1 3.18 3.18
23 Tension Motor .60 2 1.20 -
24, Tension Spring .24 1 .24 .24
Net Weight 49.67 47.54
5% Tolerance & Contingency 2.48 2.38
Total Weight Estimate 52.15 49,92
Specific Power (Watts/kg) (BOL) 201.3 210.3




0T-v

TABLE A~V. ROLLOUT 60 kW/wing WEIGHT SUMMARY
UNIT * QUANTITY TOTAL
TTEM MASS (KG) PER WING PER WING (KG)
ELECTRICAL '
SOLAR CELLS 78 x 10-6 985, 344 76.86
SUBSTRATE 8.71 2 17.42
ADHESIVE 6.61 2 13.21
COVER MATERIAL (1 MIL) 11.09 2 22.17
INTERCONNECTS 4.82 2 9.65
BUS STRIPS 2.19 2 4.39
SLIP RING ASSY 2.26 2 4.52
CABLES 0.2 2 0.40
CONNECTORS 0.04 6 0.24
RELAYS 0.03 24 0.72
CONTROLS MODULES 0.20 2 0.40
SUBTOTAL 149.98
MECHANTCAL
DRUMS 5.25 2 10.50
SHAFT ASSY 3.22 2 6.44
BEARTNGS 0.15 é 0.90
CENTER SUPPORT 8.92 1 8.92
TENSION MOTORS 11.76 2 23,52
MAST DEPLOYER 31.00 1 31.00
SUBTOTAL 81.28
ARRAY STRUCTURE
MAST 36.40 1 36.40
LEADING EDGE MEMBER 0.98 2 1.96
HEADER 1.98 1 1.98
SUBTOTAL 40.34
TOTAL WEIGHT PER WING = 271.6 kg
SPECIFIC POWER = 223.5 'WATTS/kg
MASS CONTINGENCY (15%) = 40.7 kg ,
SPECIFIC POWER (WITH CONTIN.) = 194.5 WATTS/kg




II. MODIFIED ARRAY WEILIGHTS

1. FOLDOUT ARRAY
The weights for the foldout array have been adjusted to
account for the minor modifications in the conceptual designs made by
JPL. These weights for the three power levels are shown in Tables A~VI

through A-VIIT. These data contain no contingencies.
2. ROLLOUT ARRAY

Tables A-IX and A-X contain the weight breakdown for the

rollout configuration as modified by JPL.
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TABLE A-VI
WEIGHT BREAKDOWN FOR THE FOLDOUT UNBROKEN ARRAY
12.5 kw/Wing Array

Weight, kg
Blanket 113.18
Container 10.1
Support Truss 1.21
Interconnect Harness 5.59
Box Cover 4.5
Cover Latch 0.90
Mast Tip Fitting 0.73
Tension Transfer Mechanism 0.02
Full Tension Mechanism .64
Intermediate Tension Mechanism 3.0
Guide Wire Tension Mechanism 1.48
Mast 15.73
Mast Canister 16.31
Miscellaneous Hardware .9
TOTAL 174.29

TABLE A-VII
WELIGHT BREAKDOWN FOR THE FOLDOUT UNBROKEN ARRAY
30 kw/Wing Array

Weight, kg
Blanket 226.17
Container 20.20
Support Struts 1.63
Interconnect Harness 11.18
Box Cover 9.01
Cover Latch 1.79
Mast Tip Fitting 0.87
Tension Transfer Mechanism .04
Full Tension Mechanism .75
Intermediate Tension Mechanism 1.48
Guide Wire Tension Mechanism .50
Mast 5.0
Mast Canister
Miscellaneous Hardware .9
TOTAL 284.22
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TABLE A~VIIT

WEIGHT BREAKDOWN FOR THE FOLDOUT BROKEN ARRAY

60 kw/Wing Array

Blanket

Container

Support Struts

Interconnect Harness

Box Cover

Cover Latch

Box Hinges & Latches

Post Deploy Cover Latch

Mast Tip Fittang

Tension Transfer Mechanism
Full Tension Mechanism
Intermediate Tension Mechanism
Guide Wire Tension Mechanism
Box Deployment Device

Mast

Mast Canister

TOTAT

A-13

Weight, kg

454

2

.66
40,

96

48
22,
18.

36
15

2.41
2.56

A4
.35
.05
.95
.68
.12
.005 Torque (ain lbs.)
20,
12,

6
1

584.

57 + .005T



Blanket

Slip Ring Assembly

Cable

Drum

Shaft

Bearings
Center Support
Mast

Header

Leading Edge
End Strip
Misc. Hardware
Mast Canister
Tension Motor

Mast Sleeve

TOTAL

TABLE A-IX
WEIGHT BREAﬁDOWN
for the
Rollout 10 kw/Wing Array

A-14

Weight, kg
28.00

.06
.90
a4
.60
.23
.07
77
12
.20
.50
.18
.50
41

H w o O NN O N o O W\ O

49.83



Blanket

S1ip Ring Assembly

Cables

Drum

Shaft

Beariaings
Center Support
Mast

Headex

Leading Edge
Misc., Hardware
Mast Canaister
Tension Motor

Mast Sleeve

TABLE A-X
WEIGHT BREAKDOWN FOR THE BROKEN

FOLDOUT 60 kw/Wing Array

Drum Deployment Hinges & Structure & Lock

Drum Deployment Mechanism

Header Hinge & Lock

TOTAL

A-15

Weight, kg
143.70

4.54
1.76
10.50
6. 44
0.90
8.92
36.40
1.98
1.96
.50
31.00
23.6
3.49
1.41
1.56
0.30

278.96
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APPENDIX B

INVESTIGATIONS TNTO THE DEFINITION OF FLATNESS CRITERIA

This appendix contains the mathematical derivations for the flatness criteria
and the associated power loss. Since several investigators have pursued flatness
criteria, the appendix is divaded into several sections summarizing the findings
of each. The sections are self-contained, and the subject matter of some of the
1nvestigations overlap. The assumptions in some derivations differ slightly.

The conclusionsof all these investigations agree however that at 1 AU the esti-
mated power loss due to an out of flatness of the array is negligible.

Where applicable the equations are derived as a function of temperature and
can be used to evaluate out-of-flatness and power loss at various distances from
the sun once the array temperatures are known.

The following subjects are treated in the appendix.

Section I On the Flatness of Thin Films
Section II Flatness Criteria for Solar Arrays
Section IITI  Blanket Out-of-Flatness due to Boom Thermal Distortion

Since the subject of flatness in solar arrays has apparently not been sys-
tematically evaluated, the material presented in this appendix is considered to be
a first step or a basis for further investigations, especially in the area of
dynamics of very low frequency structures on the effect on power loss. This
subject was not addressed in the parametric study. Some preliminary investiga-—

tions into the dynamics of solar arrays are treated in References 16 through 19.
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APPENDIX B
SECTION T

ON THE FLATNESS OF THIN FIIMS
Dr. Michail Zak

SUMMARY

The effect of out~of-flatness of thin films on the power loss of solar
arrays is examined. The out-cof-flatness is assumed to be caused by a gravity
field, uniform pressure loading, or thermal loads as well as film wrinkling due
to non—-wmiform tension, non-uniform temperature distribution and non-parallel
supports.

The derivation of the equations relating power loss to the various causes of
film non—uniformity is based on some simplified assumptions which are clearly

stated. An ideal thin film is assumed throughout all derivations.
1. The Cause of the Formation of Wrinkles in Thin Films
It can be shown, Ref. 18 and 19, that wrainkles in thin films appear as a

result of film dnstability. The darection of the wrinkles run orthogonal to the

direction of principal compression, Figure Bl.

Figure BL,

Analytically this condition can be expressed as

2
Ti1 Top = Ty (BL)
where Tll’ le, and T22 define the stress field of the film. Equation (Bl) is

valid only for an ideal f£ilm (without bending stiffness and with an infinitesimal

. B-4



thickness). This limitation makes it impossible to study the internal geometry
of the wrinkles within the framework of the model for an ideal film. This type
of model does allow the introduction of the following relationship:

¥ = max (1,1—60) s Eo <0 . {(B2)

A R s s
whexe h is the relative average bulge of the film as a result of the compression,
and 80 is the principal deformation (strain) of compression. This relatiomnship

can be derived from the mass balance, Figure B2.

| £
{

e 201 +€0) -l i

Win A
- -

hoh
Figure B2.
gh. = th (B ;3 Be—iom1 -l (B3)
a 0 1+ eo

Thus,

Y=11re50

ve1-etirel <o

2. The Internal Geometry of Wrinkles
The internal geometry of wrinkling can be studied by considering the finite
thickness of the film, Figure B3. Then the effective angle of the wrinkled zone

can be determined from the relationship
tan o =h - 1 (B4)

1S
ORH}HﬂAlnPPd}E
OF PCﬂJR,(lUUXIJﬁﬁﬁ
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\_/\ j Y
Figure B3.
Hence
cos O = L (B5)
\/ 1+ (?1'—-1)2
or
2
cos o = 1 zl—%eo (®6)
02
1 +—E—— 5
(14+e™)

The cosine of the effective angle ¢ which defines the loss of solar energy
is expressed by means of the film deformation €0 and subsequently can be intro-

. 0 . . . .
duced instead of €  as a variable in the film equations.

3. Flatness Criteria

According to Lambert's cosine law the loss of ray energy absorbed by the

surface is proportional to the expression

1~ cos (B7)
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where ¢ is the angle between the ray and the normal to the surface.
Assuming that in the ideal theoretical case rays fall normal to the plane of
the solar array we can antroduce the criterion of flatness from the energy loss

point of view as

£ =% f [1 - cos ¢ (gl,gz)] do (88)

g

where ¢ is the surface area of the array and 81> 8, are coordinates defining the
location of a point on that array surface. Equation (B8) is valid provided the
solar flux is uniform at the surface. The function ¢ (gl,gz) is obtained from
the solution of the equations of equilibrium of the film.

It is advantageous to divide the surface of the films into regions

0_ = 0,) + 0_1/ + 0_//; (Bg)
where
g’ is the surface with curvature but without wrinkles
6”7 is the surface with wrinkles but without curvature
¢”"" is the surface with wrinkles and curvature
then
. = B10
¢0 8 (310)

where B is the angle between the normal of the undeformed and deformed film,

Figure B4,

Figure B4.
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2
¢ .- =0 = arccos (1 -1 EO )z eo (B1il)
s 2
and using Equation (B9)
¢|0_/’» = B i o (Blz)
Hence, using Equation (B&)
_ 1 2 - 02 -
0_-‘ d}-‘
(B13)

5 82 ( >+e&< y | ao”*”
8128, 818,
O,)»;

Furthermore it can be shown that B and SO depend on the tension T, the change in

temperature A9 and the installation accuracy £. Thus we have

E = £(7,48,8) (B14)

The requirement to minimize the energy loss, E, leads to the requirement to
optimize the parameters T, A8, and § according to Equation (B14).

This optimization will be developed in the followlng sections,

4, Smooth Thin Film in a Gravity Field

The equation of a film with small cuxrvature in & gravity field can be
written as

y:

g _
S X (x-b)

s, 2 =10 (AB=b)
0

(B15)
where T

0 is the tension, b is the film length, p.1s the fiim density and g is the
gravitational acceleration,

The coordinate system is defined in Figure B5.
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UNIFORM PRESSURE

g

~

l ACCELERATION

Figure B5. Thin Film Subjected to Uniform Pressure and Acceleration
Loading Perpendicular to Plane of the Film

Equation (B15) is valid for T0 >> pgb., The following relationships can be

deduced from Equation (B15):

tan f = EDTE-(ZX—‘D) (B16)
0
2
82 Pg
5 = 1 - cos B = L {(2x-b) (B17)
0
22 2 2
o Pg b 1 (P -
== =1 (1 » P = pgb
T 0
0
(B18)
=L (_P.)?'
24 \'T,

Consequently the loss of energy is inversely proportional to the square of the

tension and the expression
F-i (_P_)Z
24 T0
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is an expression of the flatness criterion for a smooth film in a gravity field
or any other uniform loading such as solar pressure. Figure B6 shows a plot of
E versus the dimensionless parameter TO}P for the range of interest.

The criterion can be expressed in other forms. If the f£ilm length & is

introduced the following relationships can be derived:

(B19)

WO T T T T TTITITNTT] LN N I O 0 I I
50— —
- — —
5+ i
&
o 1.0 -
v e —
Q | -
— L -~
g |- -
g 0.5 _
o
- PKWMING 7
0.1 Loty gl oy g jOKYWING IMIC X 1 1
0,1 0.5 1.0 . 5.0 10.0
0

RATIOQ OF LOADING TO TENSICN, 5=

Figure B6. Power Loss Due to Uniform Loading Acceleration
or Solar Pressure
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Hence

7
E-3 (%) -1 (820)

If it is assumed that the film is elongated uniformly as a result of a

umiform heat flux

v _ AL A%
Ae—2~b~o¢Ae (B21)

Then according to Equation (B20) oné obtains

2
Em—lé‘—‘/(%+a1}.8) -1 (B22)

Consequently a temperature increase reduces the efficiency of the film
surface if the slack due to thermal expansion is not compensated for. The most
pronounced reduction in power occurs at small (&4/b - 1) and Ag. Note that in the
case considered above the flatness can be restored by compensating for the slack
which was caused by film elongation. Since most solar arrays contain a constant
tension device, the above case is only of interest if the device should fail and
the distance between supports is kept comstant. Figures B7(a) and B7(b) show the
effect of temperature and strain rate for non—constant tension films. These
curves have been generated for Kapton film, o = 2 x 10_5 in/in/°C, and are repre-
sentative of solar array strains with E = 0.43 x lO6 lb/in2 for Kapton.

If it is assumed that the heat flux is non-uniform across the width of the
film, 6, then the elongations can be approximated by

v

he = Ae (B23)

z
03¢
Neglecting the effect of local transverse tension which can appear halfway
across the width as a result of the formation of double curvature and which is
exactly zero at the film edge, one concludes that the principal direction of the
longitudinal tension is not changed. 1In this case Equation (B19) is applicable

and Equation (B22) now becomes

B-11



POWER LOSS, PERCENT
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(B24)

2
1 L, 1
E ZJ(E.!_—Z—A&O) -1

Power loss as a function of temperature variation across the f£ilm width is showm
in Figure B7{(c) for Kapton film.
Note that the results of Figure B7(c) can be obtained from Figure B7(a)
with
AS LAY (825)
0 2770
In contrast to the previous case, however, the loss of power cannot be cor-

rected by increasing the tension since the latter is not uniform.

5.0 A D T R A O T T T T 1 T 71711
— KAPTON FILM
B @=2%X10" in,/in,/oC
-
Z
ur
2 10 _
il
& _
2 _
]
— —
S o35
g _
9]
0 _
B ASSUMES LINEAR TEMPERATURE
B VARIATION ACROSS WIDTH ]
0.1 NN B A NN [ N N S U B B

1 5 0 50 100

TEMPERATURE VARIATION ACROSS WIDTH, A8, °C

Figure B7(c). Effect of Temperature Variation Across
Width on Power Loss
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5. Wrinkled ¥ilm in a Gravity Field

a) Non-Uniform Tension across the Film Width
It will bé assumed that the tension varies along the width linearly,

T = T  + AT (B26)

0

3113

The shape of the film depends only on the highest tension value Tl’ due to the
assumption that the film extension is negligible. 1If any tension value T(z)
would determine the shape of any line z = constant, the film would have double
curvature, which is in contradiction of the original assumption that the Gauss
curvature is zero. For inextensible films the Gauss curvature does not change
at all.

Hence the length of the film is defined by

2
vov ik (B w30 oty (s2)

The contraction of the lines z = constant can be written in the

following form
- AL (% -1) (B28)

Then the additional power loss as a result of the formation of wrinkles can be

evaluated by

(B29)
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The power loss as a function of temsion variation across the film width is

plotted in Figure BS8.

b) Variable Angle of Gravity Vector to Blanket Surface
First the extreme case will be considered wherein the gravity vector
is in the plane of the film perpendicular to the length of the film. This case
is illustrated in Figure B9,
It can be shown that as a first approximation the lines of direction
for the principal tension can be considered as free threads and equations (B15)
and (B16) are valid. The contraction of the film along the width can be

expressed as:

EO = cos R-1 = - éEL (2x~b) (B30)
To

3.0 T T T TTTT] T T

[

(=] —
th P
T HTETT

POWER LOSS, PERCENT

I

0.01 o 1l L1
0.0 0.05 0.10 0.5

AT
VARIATION OF TENSION ACROSS WIDTH, T_D

Figure B8. Effect of Tension Variation Across Width on Power Loss
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WRINKLED ZONES
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ACCELERATION

Figure B9. Thin Film Subjected to Acceleration Loading in
the Plane of the Film

and using Equation (B13) .
ORIGINAL PAGE 18
OF POOR QUALITY

F-i || @xb)| dax =2 2 Y (B31)
2b 2T, 80 \T,

Now the more general case when the gravity vector slopes to a line along the
width of the film by an angle Y will be comsidered. This case is 1llustrated in

Figure B10.
" TFor this case Equations (818) and (B31l) can be superimposed leading

to:

2 4
L (P S :
F = YA (To) cos Y + 25 (To) sin ¥ (B32)

Figures Bll{(a) and B11(b) show the effect of the sloping film on the

Joss of power.
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S ACCELERATION

Figure B10. Thin Film Subjected to Acceleration Loading at Angle
to the Plane of the Film
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Figure Bll(a). Power Loss due to Acceleration Loading for
Various Angles
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Figure B11(b). Power Loss due to Acceleration Loading for
Various Angles

¢) Non-Parallel In-Plane Supports
If the supports are assumed to be non-parallel in the plane of the

f1lm by an angle A,contraction at the edge of the film will occur, Figure B12.

This can be defined by

2

= 3¢ £
g” = =X s (B33)

Then using Equation (B13)

b, 2 4

o L bx_ . _A

E‘zbf Mz (B34)
0

Power loss as a function of the misaligmment angle is shown in

Figure B13,
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Figure Bl2. Deformation of Thin Film Due to Non-Parallel Supports
in the Plane of the Film
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Figure Bl3. Power Loss as a Function of Non-Parallel
in Plane Supports
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d) Non-Parallel Out of Plane Support (¥ilm Tension)

Next a misaligmment by a relative rotation, §i, of the supports out of

plane of the film will be considered, Figure Bl4. Then,

B=9%{' (R35)
and the contraction along the Z-axis is given by
2
0_ (g%
e = (2 %) (836)
and using Equation (B13)
b 2 2
- i x X PO VI Vi
E'zb f Qb+(9b) dxm o+ (B37)

0

The power loss as a function of film twist angle is plotted in Figure B15.

Deformation of Thin Film due to Non-Parallel Suppoxrts
Out of the Plane of the Film

Figure Bl4.
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Figure B15. Power Loss as a Function of Non-Parallel
Out of Plane Supports

e) Parallel Shift between Supports
The film is subjected to pure shear by an in-plane relative linear
displacement of the supports. See Figures B16 and Bl7.
It can be shown that such a shear deformation is equivalent to an

extension € along AB (X = 45°)

e= & (2- V2 (B38)
and a corresponding contraction 80 in a direction orthogonal to AB

e = & (VI -2 (B39)

Since the edges of the film are free, two stress regimes are formed:

the Stressed Zone I and the Slack Zone TI.
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Figure Bl6. Effect of Parallel Shifts Between Supports on
Deformation of Thin Film

A B

Figure Bl7. Effect of Parallel Shifts Between Supports on
Deformation of Thin Film
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Performing a simple geometric transformation the width of the stressed

zone CD can be evaluated as follows:
CD=A=38+b (w-1) £>1 (B40)
The fraction of the area which is stressed is given by

n=%+ " (B41)
Hence, as a result of the contraction of the stressed zone and the formation of
wrinkles we have

-
¢

2
14
F =--29- (%+x—l)=0.18w2 (%4.:.,_1), %>1 (B42)

For sufficiently long (high aspect ratio} films the stressed area degenerates
into a line (A = 0, €” = 0).

If 6/b > 0,we arrive at the situation shown in Figure B17. Only the
diagonal will be under tension. The other areas will be slack. The contraction

of the slack area in the direction AD can be evaluated by the following:

2

2
0 _ \/b + (8-ba ) w DS S
=T 5 i 2,8 4
BT+ 4§ § b
Hence,
2
E =—-——*-——“’6 ) (B44)
b
z(§+b)

A plot of the power loss as a function of parallel shifts of the supports for

various aspect ratios is shown in Figure BI18.
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Figure B1§. Power Loss as a Function of Parallel Shift Between Supports

6. Formulation of the Flatness Criteria
Summarizing the results of the previous sections the following requirements

on the film parameters can be defined:

Iye)
o

2 ‘/ 2 2
L[z I A N
by (’T—') cos vy + 2 (b + 2 Ae.o) 1+ (TO)

4 4

2
1 /P . A 2 0
+ (—fa) sin ¥ +—p + 7+ 5~ (B45)

where EO is the required surface efficiency.
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APPENDIX B
SECTION II

FLATNESS CRITERIA FOR SOLAR ARRAYS

Dr. J,C. Chen

The out-of-flatness of the solar array will be considered as arising from
four sources, namely:

1. Local Effects
A thin membrane mounted on a rigid frame will be considered. The
membrane deforms due to the loads applied on its surface.

2. Global Effects
The entire solar array will be considered as a membrane whose stiff-
ness is provided by the tension applied at the edges. Due to the
elongated configuration, the solar array will be approximated as a
one dimensional structure.

3. Manufacturing Effects
The effects of initial out-of~flatness to the deformation due to
external loads will be considered.

4, Thermal Effects
Due to the temperature gradient, AT, the membrane will expand. The
in-plane expansion will cause out-of-plane slacks once the external
load 1s applied. The relationship between the temperature gradient

AT and the resulting out-of-plane deformation will be obtained.

In all three cases, the external loading is due to the steady state
(constant) acceleration and/or the solar pressure. The loading is assumed to
be pormal to the membrane surface,

The effects of the out-of-flatness are related to the efficiency of the
solar array. The efficiency is defined as the cosine of the surface due to

out-of-flatness.
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1.

Local Effects

SO - B = B + S < R

~5

-
~—
T
——
-—

——
o
——
—-_— e e =

Figure B19. Membrane Schematic

-

wix,y) = Woh sin (lgi) sin (JEL) = out-of-plane deformation

b

1 qba )1/3

74 + 1 Eh4

Wy = 0.643 (
membrane thickness

panel length

panel width

external loads normal to the surface
Modulus of Elasticity

aspect ratio = %

Efficiency = cos(?y—

ow ow

» cos| =

%! . oy
max
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| : l I EFFICIENCY = cos( » max) - cos [ » mx)
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Figure B20(a). Non—]?imensional Deflection and Efficiency - Local Effects

Example: Foldout Array Panel by IMSC

a = 157.5 in.
b = 29.78 in,
ho=107°
5 .
E= 4.3 x 107 psi
o =1.27 x 107> 1b/in>
Acceleration = 10-3 g

q=p * Acc. = 1.27 x 107% 1b/in?

8

gb _ 1.27 x 1078 x 29.78

B 4.3 x 100 x 1073

= 8.796 x 10

3
4Y = 0.00675
vy + 1
41 = 0,9987
Yy + 1
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3 1/3 )
g_w = 2.02 TY—-%% = .170 x 102
* lmax Y + 1
1/3 )
g"’ - 2.02 _Z"l_ % - 8.980 x 10>
Y Inax Y o+ 1

Efficiency = 0.99999 = 1,0

Global Effects
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p
T — =z > — T
~ -
S -
~ W (x) e
\\ ///
Figure B20(b). Membrane Schematic
= BX 1
w(x) = 57 (L~x)
P=9q*a
Efficiency = cos -%g (B48)
max
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]
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0 0.25 0.50 0,75 1.00 1.25
(qaL)
T

Figure B2l. WNon-Dimensional Efficiency - Global Effects

Example: For the IMSC Foldout Array

a = 157.5 in.
L = 1,221 x 10° 4n.
q=1.27 x 107 psi
T = 3.0 1lbs
—g‘—“’- . = 0.0041
xX
max

Efficiency = 0.999 = 1.0

3. Manufacturing Effects
Initial out-of-flatness may exist due to the manufacturing defects. These
effects will be expressed mathematically as the initial deflections normal to
the surface, Wy (x,vy), which is a function of the surface coordinates x, ¥y.
Next, it will be assumed that the initial deflection Yy (%,y) can be

expanded into a Fourder series:
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Wolx,y) = Z 2 A sin (m_?;:g) sin(m) (B49)

Due to the nature of the external loading on the membrane the first term in the

series (m = n = 1) is the most important term; therefore,
v in (12} gin (1L
wo(x,y) = AO sin ( 5 ) sin (—E-) {B50)
Again the deflection due to the external loading will be expressed as
- A sin (M) gn (¥
w(x,y) A51n(a)31n(b) (B51)

The efficiency is defined as:

3 (why) 3 (i)
Efficiency = cos | —(— * cos (B52)
ox ay
max max
10 1 | l
1.00 0,95 — —
>
b4
gmﬁu — §o%— —
frr e
g (1T
£ 0.9} — 0.85 [— —
0-85 0.05 0,10 a.15 0.20 0.25 0 30 0.80 030
()
Eh
Figure B22. Non-Dimensional Efficiency - Manufacturing Effects
4, Thermal Effects
The out-of-plane deflection will be assumed as
_ ) g (T
w(x,y) A sin ( S ) sin (b ) {(B53)
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The area of the deformed surface is

, ) a b . (a—w)z 1/2 .. (EE)Z 1/2 o
rea = + % By X dy
1] 0

e
O\
o
O\U‘
|
=
+
o
QJIOJ
R ES)
%
+
S
uﬂg)
e
| S
)
&

I
v}
o
+
‘:1
—-""-'-..._
5}
&
"
b>l\)

However, the area due to in-plane thermal expansion is

Area

et

Area = Area

ab \/QAT

4 XN
AT T, 2\1/2
a +b

. o _ dw
Efficiency = cos (Bx

max )

(Bw
* cos 3_
) (5

B-32

(1+0AT)a + (L+0AT)b = (14+GAT)® ab ¥ ab -+ 20AT * ab

(B54)

(B55)

(B56)

(B57)

(B58)

(B59)



oW - % \ar 2, 42 \JoAT (860)
9% max 1/ 2 .2 3y max 2. .2
a +b a +b
a = 157.5 in.
b= 29,78 in.
6= 2.0x 1077 in/in/°C
AT °C 1 2 5 10 20 50 100
in (AT) 0 0.6932 1.6094 2.3026 2.9957 3.9120 4.6052
Efficiency 0.9998 0.9997 0.9992 0.9984 0.9968 0.9920 0.9841
100 T ] | [
Yoo
> 0.99F —
|9
&
g
0.98 | ] | 1
0 1.0 2.0 3.0 4,0 5.0
Ln (AT}
1 | 1 ! |
1.0 2.7183 7.3891 20.086 54,6 148.4
AT {°C)
Figure B23. Non-Dimensional Efficiency ~ Thermal Effects
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5. Governing Equations and Solutions for the Membrane

|l 7 ————]—
>

FTigure BZ24. Membrane Schematic

The well-known Von Karman large deflection plate equation will be used.

2. .2 2, .2
D Ve = q + 000, BRI 2T (361)
Iy~ ox y Y oex oy
2 \2 2 2
v2v%F = En (aiaw) - 2y 9w (862)
y ax~ 9y
where
2 3% &
V" =——= 4+ — = Harmonic operator (B63)
2 2
3x ay
w = deflection in z-direction (normal to the membrane surface)
E = Modulus of elasticity
h = Membrane thickness
q = External loading normal to the surface
F = Stress function defined as
32F BZF 32F
%z Ny Tz 0 ey T TRy
3y ¥y P Xy ¥

Nx’ Ny’ N are the in-plane stresses in the x, y directions and the in-plane
shear stress, respectively.
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3
D = Eh

= ~—————— = bending rigidity where v is the Poisson's ratio.
2
12 (1-v7)

Because of the thinness of the membrane, it will be assumed that D & 0.

Equations (B6l} and (B62) are nonlinear in nature; therefore,only the

approximate solutions will be sought.

The Galerkin's procedure will be used to

obtain the approximate solution, Let

w{x,y) = A sin (%) sin (%)

{Bb4)
Note: Equation (B64) satisfies the boundary conditions.
Substituting Equation (B64) into Equation (B62), one obtains
F(x,v) = o cos (Zgg) + B cos (2%29 (B65)
where
2 2 B
u=E_h_§_ AZ R B=E_h_5LA2 (B66)
3 32 2
b a
Next, substituting Equations (B64) and (B65) into Equation (B61l), one obtains:
4W2 2Mx 2Ty Ta Ty
q+— 5| & cos ( Py ) + B cos ( b ) A sin (:;J sin (T;J =0 (B67)
a b
Equation (B67) will be multiplied by a weighting function which will be
dw Ta AN
9w _ Ja B6
na = SID ( = ) sin ( o ) (B68)
and integrated over the entire surface.
The resulting equation is
4 4
A0 H b/a)® (oep) A (869)
L
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Let

=g
Il

W +« h, and
o

v = %= aspect ratio , then

4 1/3
w, = 0.643 ( 1 -‘1"—4) (B70)
Y +1 Eh

6. Solutions for Initial Imperfection (Manufacturing Defects)
Tet

w(x,y) = Wy (x,y) + w(x,y) (B71)

where LA ig the initial imperfectdion, and w is the deformation due to external

loads. Let

Wo(x,y) =Z E (AO)mn sin (E;;_c_) sin (P{l) (B72)
=1 n=1

w(x,y) = A sin (%x) sin (%) (B73)

Equation (B72) assumes that the initial imperfection can be expanded into a
double Fourier series. In view of the deflection shape as expressed by
Equation (B73) and because of the orthogonality condition, the dominating term
in the initial imperfection series will be the one withm = n = 1,

Therefore, let
. {may . [Ty
wo(x,y) Y AO s:l.n( a) sin (-—b-—-) (B74)

Upon substitution of Equations (B73) and (B74) into (B62), the stress

funetion can be obtained as

F(x,y) = 0 cos (-2'-:-—}(—)-{- 8 cos (%) (B75)



where

+A) , B = =5 —= (A FA) (B76)

Using Galerkins procedure as described previously, one obtains

4
3 2 _ 1 gb
A + 3A A7 + 244 - 0.2663 ——

=0 (B77)
¥ +1 ’

Let

jun

X == (A+A))

then
(878)

2
3 (% 0.2663 qb” _
x> - X -2 s=0
v +1 Eh

7. One Dimensional Membrane (String for Global Effect)

L w (x)
L

Figure 25. String Schematic

4w (879)

W=—%‘-%x +ecx+c (B80)
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Boundary Conditions:

» €, =0 (Bél)
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BLANKET CUT-OF~FLATNESS DUE TO
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APPENDIX B
SECTION TIL )

BLANKET -QUT~OF-FLATNESS- DUE TO-BOOM THERMAL DISTORTION - -
An estimate of the effect of boom longeron differential temperature on

blanket out-of-flatness will be made.

Assume that the boom can be represented by a cantilevered beam as follows:

i g
- - — :

- 10 — - t

el

>‘ L}

AN

Figure B26, Undeformed Lattice Boom

Let the length of the beam along the neutral axis at some nominal temperature TO
be 2.

0

Assume that longerons B and C are at a uniform higher temperature and
longeron A is at a lower temperature and that the temperature difference is at

AT, The boom will then assume a shape as shown in Figures B27 and B28.

AR

I
BLANKET “h‘hh““‘“?mh
T >T2

Figure B27. Deformed Lattice Boom

Let r be the radius of the beam at the neutral axis and Y be the angle the
blanket deflects from the undeformed position.
It is assumed that the blanket tension acts along the neutral axis of the

beam

%, =10 (382)
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] TN
f | BLANKET

Figure B28. Geometry of Deformed Boom

% = (r-ah) 9O {B83)

L + A% = (x+bh) 8 (B84)

from (B83) and (B84) -

_ (#+aAD)h
- ARSI (B85)
A% 2,
b = Zraid) n (B86)
AL = o & AT (B87)
AL = o L. AT
0
AL 8
_b_ 0
Y =5 %20+l & (B88)
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or since

0<a<l - £.+aM.z2,0
a L. AT ;
Y=%= zg (B89) -

Equation (B89) relates the angular displacement of the blanket to the differen-
tial temperature of the boom for an unloaded blanket. Since the boom is sub-
jected to a load from the total blanket tension FBT’ the shear load FS on the

boom is

Fo = Fop siny (B90)

or for small vy
FS o FBT Y . (Bgl)

and the additional angle introduced by beam deflectlion can be derived from the

force deflection characteristics for the out~of-plane boom/blanket combination

‘ F
£ = (3‘;‘1 _ 8§T ) u (292)
g 0
o
where FBT is the total blanket tension and EI define thg boom atiffness
8 zg
a = 5 £ (893) |
24ET - FBT 20
2
884 ¥YPF
- 0 BT
¥ = ; - 5 (B94)
0 24EI ~ FBT 20
8y OEﬂGDﬂAl;PA&HEIS
Y= —1 OF POOR QUALITY (895)
24 F—7 - l
BT "0
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introduce

2
T EL
Pcr - SL2 (896)
0
and
F
PBT - (B97)
cr
. . 8y - N
TS24 T 0.304-0.1257 (B98)
ﬁzn
the total blanket deflection due to thermal deformation is then
= - — n
Yp =YY (1+o.304 = 0.125 n) Y (B99)
_ {0.304 + 0.875 n) % %o AT (3100)
Yo 0.304 - 0.125 n/ . 2h
For coilable lattice booms
2
h = §-R (8101)
_ {0.304 + 0.875 ) & %o &7 (B102)
T 0.304 - 0.125 n 3R
and the power loss
F=1- cos Yo {B103)

The above derivation neglects any out-of-plane stiffness due to the cant
angle and 1s hence conservative giving what is believed to be an upper bound on YT

and [ for the GE rollout conceptual design. The IMSC foldout concept has an
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eccentric loading on the mast. The above derivation should again give a
conservative estimate since the thermal distortion, which is much smaller than
that for the GE boom, tends to compensate for the boom eccentric loading.
Figure B29 shows the variation in degrees as a function of the dimensionless

parameter o 20 AT/3R for typical values of interest,
0.2 <n < 1.0
-6 - . -}
o= 2.9 x 10  in./in./°C

1°¢ < AT < 30°C

%
50 <~ < 500

10 T T TTTTT] T TTTTT

TTTTTI
LIt

{
|

i

2

o

B 100 = —
bl — -
?-. b —
z - N
o

- b -
pas

o] — -
[~

=

ul

v

z wlEe

5 [— LMSC 12.5 kW/WING

= —

Ll

LMSC 30 & 60 kW/WING
GE &0 kW/WING
/GE 10 kW/WING

-2 bl i Lol Lt
0~4 10° 1072 10
DHMENSIONLESS PARAMETER, %ORM

-1

Figure B29. Blanket Rotation due to Boom Thermal Distortions
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APPLICATION TO EXISTING DESIGNS

1,

GE Rollout Design

10 kw/wing

EI = 1.854 x 10° 1b—in

L = 677 in.

AT = 11°C

R= 2.5 in.

Load = ZFD = 3.2 1b

Pcr = 4,0

n= 0.8

a——g—ﬂ= 2.88 x 10
3R

3

Yp = 1.42 x 1072 rad = 0.81 deg

F=1.0x10
60 kw/wing

EI = 52 x 106 1b—in%

4

2 = 2382 din.
AT = 11°C
R =10 din.
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2.

LMSC

12.5

Load = ZFD = 55.2 1b

P = 90.45
cr
n = Oo 61

a,?,O AT

_ -3
3R = 2.42 x 10

3

Yo = 8.90 x 10~ rad = 0.51 deg

F=4.0x 10

Foldout Design

ke /wing

EY = 22 x 10° 1b/in’
£ = 1244 in.

AT = 6°C

R=7,51n.

Load = 22 1b

Pcr = 140.3 1b
n=0.16

a!LO AT

3R

- 9.63x 1074
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Yp = 1.50 x 10> rad = 0.09 deg
E=1.2%x 10_6
30 kw/wing
EL = 1.52 x 10° 1b-in?
% = 1257 in.
AT = 6°C
R = 3.5 in.
Load = 3 1b
P, = 9.51b

n=0.32

Ot,Q,O AT

Yp = 4.59 x 107° rad = 0.27 deg
E=1.1x 107>
60 kw/wing

EL = 9.95 x 106 lb—in%

% = 2000 in,

AT = 6°C
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R = 5.5 in.

Load = 5 1b

P = 24.3 1b
er

n=0.21

o 2’0 AT
IR

=2.12 x 1072

Yp = 3.72 % 107 rad = 0.21 deg

E=6.7x 1078

B-48



I.

IT.

APPENDIX C

THERMAL ANALYSES

CONTENTS

THERMAT. ANALYSES OF THE EXTENSIBLE BOOMS . . . .

1.

Boom Temperature Level as a Function of
Heliocentric Distance for the LMSC Foldout
Solar ATTAay .+ & ¢ v 4 ¢ s 4 4 e b 4 e s e

Boom Temperature Level as a Function of
Heliocentric Distance for the GE Rollout
Solaxr ATTay + o v 4 ¢ o 4 + o & 4 4 4 e e s

THERMAT. ANALYSES OF THE SOLAR ARRAY BLANKETS . .

1.

L

Solar Cell Blanket Temperature Control, Level,

Deviation Resulting from Non-Flatness . . .

Solar Cell Blanket Temperature Non-Uniformities

in GE Array Induced by V-Stiffened Geometry

C-1

C-10

c-10

c-18



APPENDIX C
THERMAL ANALYSES

The thermal analyses performed in support of this study were aimed at
providing temperature level and distribution of the extensible array boom ele-
ments and of the solar array cell blankets. While the current study focuses on
array performance at a heliocentric distance of 1 AU, the thermal studies were
extended to cover 0.3 to 0.5 AU.

I. THERMAL ANALYSES OF THE EXTENSIBLE BOOMS

1. Boom Temperature Level as a Function of Heliocentric Distance for the
LMSC Foldout Solar Array

In the LMSC solar array design, the extensible boom is shaded from the sun
by the solar cell blanket as shown in Figure Cl. So, the boom's primary thermal
radiative couplings are with the anti-sun side of the solar array and cold, black
space. TFurthermore, since any given mast element (e.g., longeron, batten, etc.)
is physically close to the very large solar array, its geometric form factor to
the array is, to first order, 1/2. Consequently, if end effects are ignored,
only minor temperature deviations between elements would be expected. For these
conditions, the energy balance for element i becomes: :

F. at-1thH = #F 1

i,a “"a i i,s "4 (€L)

where

1

absolute temperature
- Hottel script-F

- form factor
emittance

1

m t-:jq‘%—-]

and subscripts

a - array substrate (anti-sun side of solar cell blanket)
i - mast element
S -~ space

Noting that

e, = F. _+ F + &F .
i i,i i,a i, s’ where F ., =~ 0 (since F, .
i,i i,1

Il

0)
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and

Equation (Cl) reduces to

£

. anh
T = 5 T

. (c2)

The LMSC solar cell is qualified only up to 140°C. This establishes the upper
limit for T, which will probably be achieved by off-sun rotation of the array at
small heliocentric distances. Temperatures of the solar array substrate (made
of Kapton with €5 = 0.74) at 1 and 5 AU are about 46 and -131°C, respectively.
With the aid of Equation (C2), the mast element temperature level is no greater
than 49°C at small heliocentric distances, is -24°C at 1 AU, and drops to -162°C
at 5 AU.

2. Boom Temperature Level as a Function of Heliocentric Distance for the
GE Rollout Solar Array

A cursory thermal analysis indicated the advisability of covering the GE
rollout array boom with a thermal sleeve to avoid significant temperature non-
uniformity. The analysis assumes that such a sleeve will be used for the mast of
the rollout concept.

SUMMARY

The thermal effect of covering the GE solar array mast with a 1 mil thick,
aluminized Teflon sleeve for the purpose of avoiding significant temperature
non-uniformity was investigated. It was concluded that temperature differences
between mast longerons (which affect mast straightness) could be limited to 20°C
or less over the heliocentric distance range of 0.3 to 5 AU. Much larger tem-
perature differences could potentially occur if no sleeve were used. :

a. Introduction. One of the concerns in the design of large scale, high
power/low mass (flimsy) solar arrays is the potential for thermally induced dis-
tortion of the array deployment boom. To the extent that boom straightness
determines the shape of the cell blanket, boom distortion results in loss of
electrical power delivered by the array. From this point of view, temperature
differences in the boom are undesirable.




A number of factors can produce temperature non-uniformities in the GE,
V-stiffened rollup array boom {see Figure C2). First, the boom is exposed to
direct solar irradiation. Consequently, spatial variations in surface radiation
properties o and € can lead to significant temperature non-uniformity - i
particularly at small heliocentric distances (e.g., 0.3 AU) where solar fluxes are
extremely high. A second consideration is the sensitivity to geometriec position
of a mast -longeron since this determines its "view" of cold, black space. Tt can
be shown that such view factors to space can vary from about 0.5 to nearly 1 with
relatively minor positional changes. Translated into thermal consequences, if
for example o = 0.2 and £ = 0.85, temperature differences between longerons may
exceed 50°C at 0.3 AU due to this effect alone. The third and potentially most
severe factor is partial solar shading of the mast which, at small heliocentriec
distances, can cause temperature differences exceeding 1060°C.

In an attempt to arrive at a design modification which would reduce poten-
tial temperature differences between longerons, a proposal has been made to con-
sider enclosing the mast in a cylindraical sleeve made of a 1 mil, aluminized
Teflon film which could be deployed simultaneously with the solar cell blanket.
This section documents the thermal analysis of that concept.

b. Analysis. Simnce the sleeve is a very thin plastic, circumferential
conduction is negligible.®* For the sake of simplification, the sleeve is assumed
to have an unobscured view of space and its inside surface is assumed to have a
high emittance coating., The sleeve then provides the radiative thermal epviron-
ment which the longerons "see" and which determines their temperatures. Con-
versely, however, the longerons influence the sleeve temperature distribution in
a negligible manner. Under these circumstances, the heat balance for the sleeve,
shown in Figure €3, is given by

%3 f4+-2n
& —5 max (cos 8, 0) dA+f o
8

r4(e1) da = (eo+ai)oT4(e) da  (C3)
8

dA,dA'

where

— solar absorptance
- emittance

- Stefan~Boltzmann constant

absolute temperature

— differential surface area

- angle

extraterrestrial solar irradiance @ 1 AU
— heliocentric distance

Hottel script - F
- form factor

- inside surface

- outside surface

r, =¥
o orHa o
I |

o M = %Q
1

subscripts

[+]
*#The aluminum film, typically only 1000-2000 A thick, does not provide a
significant conductance in parallel with the Teflon.
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* SUN

Figure C3,

Equation (C3) was solved by the method of Fourier Series (Reference 22).
Note that the temperature distribution must be an even function of 6 about 8 = 0.
Thus, it was assumed that

<

a
max, {cos 6,0) = -Eg + E a_ cos (nsd)

n=1
and
oT¥(6) = 394-5 b cos (nd)
2 ncsn

n=1

Since ej ~ 1, it follows that g da' = £i2 Pda,dA' and Hottell's crossed-
strings technique can be used to deduce the form factor

= _J; + 0-9' 1
FdA,dA' = % | sin ( 3 ) ds }.

When these relationships were introduced and the Fourier coefficients ay and by
were determined, the following temperature distribution resulted:
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Ta(e) = ““% ;T]: 1 2 +-]2; ———-}-——2—-—' cos ©
o8 € te,~¢, g +e.+.°/3
o i i o i i
z m
2 — (~1) cos (2m 8)
+ T 2 2 2
~ (4n’~1) (e _+e +e, °/ (16n’-1))

where m = 2n.

With the aid of Equation (C4), the corresponding temperature T] of a

(c4)

longeron whose center-line is at the point {r/R,¢) can be computed as follows:

SLEEVE

LONGERON

* SUN

Figure C4.

Referring to Figure C4, the heat balance for the longeron is:

=2 4 4
j;=0 EzeidAFdA’AE Gl:'l‘ (8) -TJL (r/R,d?)jI = 0

By reciprocity,

(c5)



Using Hottel's method again, it can be shown that

= v
FAz,dA 7T

Upon substitution, equation (C5) is simplified to

o 1/4
I 4
T, - [Zw j; % (0) dy:l (C6)

where § and vy are related by

%'sin v = sin {y - 8 + ¢). (c7>

Equation (C6) was numerically integrated using equations (C4) and (C7) as a
function of heliocentric distance assuming

o = 0,16 1 mil silvered Teflon.
e, = 0.52 Teflon side out, worst case a/e
Si = 1

and /R = 0.95.

The results, given in Table C-I below, relate to longerons placed at
¢ = +60 and 180° for which temperature differences are minimum* (less than half
that for ¢ = 0 and #120°). The 20°C maximum temperature difference predicted is
substantially less than that which could potentially occur without the sleeve in
place. However, the analysis does not consider the effect of mast rotation
required at heliocentric distances less than about 0.7 AU. While such rotation
would tend to increase the longeron temperature differences, further study may
show that a judicious choice of coating on the inner sleeve surface may more than
compensate for this effect.

*For equal angular spacing.
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' Table C-I. Longeron Maximum Temperature Level and Difference
as a Function of Heliocentric Distance

Longeron
Arithmetic
Mean Longeron Maximum Temperature
Heliocentric Distance Temperature Difference
(AU) Level (C°) (°C)
0.3 128.6 20.0
0.4 74.8 17.2
0.5 38.1 15.4
0.6 10.9 4.1
0.7 -10.1 13.0
0.8 -27.2 12.2
0.9 -41.2 11.5
1.0 -53.1 10.9
2.0 -117.5 7.7
3.0 ~146.1 6.3
4.0 ~163.1 5.5
5.0 -174.7 4,9
c. Conclusions. Temperature differences between mast longerons in the

GE, V-stiffened rollup solar array configuration can be limited to 20°C or less
over a heliocentric distance range of 0.3 to 5 AU by the use of a 1 mil alumin-
ized Teflon sleeve which covers the mast.

11, THERMAL ANALYSES OF THE SOLAR ARRAY BLANKETS
This section deals with the solar cell blanket temperature level as related
to thermal control and deviation resulting from non-flatness. It also discusses

blanket non~uniformities in the GE rollout array induced solely by the
V-stiffened geometry.

1. Solar Cell Blanket Temperature Control, Level, and Deviation
Resulting from Non-Flatness

a, Analysis. The quasi-equilibrium temperature of an IMSC solar cell
blanket or GE half blanket is given by solution of its energy balance equation

5

©® _ 4
(a-£fn) X cos B = c(ea+ab)T (C8)

for the variable T where

no= o [1 + B(T-T )] (€9
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and

- solar absorptance

- emittance

- cell comversion efficiency at maximum power point
-~ cell temperature coefficient

~ absolute temperature

~ cell packing factor

extraterrestrial solar irradiance @ 1 AU

— heliocentric distance

- cell blanket local solar angle of incidence

- Stefan-Boltzmann constant

- front (i.e., solar illuminated) side

~ back side subscripts
~ reference (T, = 28°C)

tn
TP QO o HhEI MR
I

b. Cell Blanket Temperature Control. O0Of particular significant in this
study is the solar angle of incidence 6 on which the value of T is dependent.
According to current strategy, 6 is nominally maintained at zero for the LMSC
cell blanket or #y (the V-stiffening angle) for the GE half blankets. However,
as heliocentric distance decreases, blanket temperature increases and, at some
critical distance 8., the blanket temperature reaches its design limit. 1In order
not to exceed this temperature for further heliccentric distance decreases, the
array is rotated about its mast axis off-sun by an angle 8, where

6 = 8 = cos T (e_t/esc)2 for IMSC (C10)

8. = yv+8 = v+ cos_l [(6/6c)2 cos y] for GE {c11)
for § > & .
c

With respect to the LMSC array, the rotation of equation (C10) produces a simple
result. The cell blanket merely remains at a fixed temperature as the heliocen-
tric distance decreases. However, two very important points must be addressed
relative te the GE array. First, because of the V-stiffened design, any array
rotation leads to unequal solar angles of incidence of the two half blankets and,
thus, temperature level differences between them. Since electrical characteris-—
tics of solar cells are temperature dependent, the result is an electrical mis-
match between the half blankets. The second and perhaps most serious concern 1s
one of a potential for instability in arrvay rotation in the neighborhood of §,.
It is clear that for § < Sc, 8 = 0. However, at the instant that § exceeds §,
by an infinitesimal amount, equation (Cll) shows that 6, = 2y. Depending upon
the sense of rotation, one of the half blanket temperatures increases, reaching
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a maximum at 6y = y before returning to its value before rotation at 6p = 2y
(the other half blanket temperature strictly decreases with 6.). If the 6, con-
trol logic were based solely on the output of a blanket temperature transducer,
the array might be driven into mechanical fibrillation.

c. Cell Blanket Temperature Deviations. Because the LMSC cell blankets,
or GE half blankets, canmot be made perfectly f£flat, there will be spatial varia-
tions of the solar angle of incidence resulting in spatial temperature deviatioms.

d. Results. The data in Tables C-II through C-1V were generated using
equations (C8) through (Cll) for the following parameter values:

Parameter IMSC GE
o 0.77 0.84
€ 0.81 0.71
€ 0.74 0.74
f 0.9 0.9
mn 11.4% 12%
T, 301.15K (28°C) 301.15K (28°C)
B -0.005/°¢C -0.0033/°C
Y Not Applicable 3° or 8°

Required angle of rotation 8, cell blanket temperature T, and temperature
deviations ATT = T(0+A8) — T(8) and AT- = T(6-~AB) - T(B) are given as a function
of heliocentric distance 8. These data show that temperature deviations are less
than 4°C for § < §,, even for A8 = #10°. But, when array rotation is performed,
]AT*IandlAT“l increase drastically as 6, increases unless the blankets are
almost perfectly flat. Indeed, even with perfectly flat blankets, Table C-IV
shows that the GE V-stiffened array with v = 8° cannot provide any electrical
power at 0.3 AU since the 6y required to limit the cell temperature to 120°C on
the temperature limited half blanket would cause one half blanket to shade the
other and no cells would be illuminated.

e. Conclusions. For missions with § < 8., blanket flatness requirements
are not severe. But, for missions during which & < 6., flatness becomes
increasingly important as 8§ decreases if large temperature deviations are to be
avoided.
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Table C-II. Lockheed Foldout Array Temperatures

AT+
(°c)
AT™
8 8, T A8 (deg)
(AU) | (deg) (°C) .1 .5 1 2 5 10
-,81 -4.08 -8,28 ~17.07 ~47.38 -122.38
.3 76.41 140.00 .80 3.97 7.83 15.26 35.52 64,09
-, 42 | -2,13 | -4.31 1 - 8.77 -23.23 | - 51.58
! 65.31 140.00 Léz 2.10 4,16 8.17 19.46 36.04
~.23 -1.14 -2.29 - 4.65 -12.17 - 26.30
.5 49.26 140.00 .23 1.12 2,22 4.38 10.49 19.52
-.07 - .36 - .73 - 1,49 - 4,00 - 8.98
.6 19.97 140.00 .07 .35 .69 1.34 3.07 5.25
0.00 0.00 - .02 - .06 - L4001 - 1.59
.7 0 113,49 0.00 0.00 - .02 - .06 - .40 ~ 1.59
0.00 0.00 - .01 - .06 - .37 - 1,47
.8 0 86.77 0.00 0.00 | - .01 | - .06 - W37 | - 1.47
0.00 0.00 - .01 - .05 - .34 - 1.38
.9 0 64.80 0.00 0.00| - ,01 | - .05 - .34 | - 1.38
0.00 0.00 - ,01 | - .05 - .32 ] - 1.30
i 0 46,35 0.00 0.00 - .01 - .05 - .32 | - 1.30
0.00 0.00 - .01 - .03 - W21 | - . 86
2 0 - 48.02 0.00 0.00 - .01 - .03 - .21 | - .86
0.00 0.00 } -~ .01 - .03 - .18 - .70
3 0 - 89.33 0.00 0.00 - .01 - .03 - .18 - .70
0.00 0.00 - .01 - .02 - .15 - .61
4 0 ~113.96 0.00 0.00 - .01 - .02 - W15 - .61
0000 0.00 - .01 - -02 - -3.4 - -54
5 0 -130.76 0.00 6.00) - .01 | - .02 - W14 | - .54
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Table C-III(a).

GE Rollout Array (y=3°) ~Temperature Limited Half Blanket

Temperatures
AT
(°C)
AT™
8 8. T A8 (deg)
(AU) | (deg) (°c) .1 .5 1 2 5 10
-1.04 -5.29 -10.79 ~22.53 Shaded
.3 83.16 120,00 1.03 5.09 10.00 19.32
- .57 -2.85 - 5,77 -11.83 -32.01 -75.81
iy 75.32 120.00 .56 2.79 5.52 10.80 25.4] 46,42
- .33 -1.68 - 3.39 - 6.90 -18.18 -40.10
5 64,67 120.00 .33 1.65 3.28 6.46 15.40 28.60
- .19 - .97 - 1,95 - 3,96 ~10.36 -22.39
.6 49.90 120.00 .19 .95 1.89 3.73 8.92 16.56
- .07 - .36 - .73 - 1.49 - 3.99 - 8.91
.7 24.56 120.00 .07 .35 .69 1.35 3.12 5.40
01 .04 07 .12 .07 - .60
.8 0 100.35 | ~ .01 - .05 - .10 - .24 - .82 - 2.39
.01l .04 .07 .11 .07 - .56
.9 0 78.00 | - .01 - .05 - 10 - .22 - W77 - 2,25
.01 .04 .07 A1 .07 - .53
1 0 59.29 | - .01 - .04 - ,09 - .21 - .73 - 2.12
01 02 04 .07 04 - .36
2 0 - 38.97 | - .01 - .03 - .06 - .14 - .49 - 1.44
0 .02 .04 .06 .04 - .29
3 0 ~ 81.94 0 - .02 - .05 - .12 - .40 - 1.17
0 .02 .03 .05 03 -~ .25
4 0 ~107.56 ] - ,02 ~ 04 - .10 - .35 - 1.01
0 002 -03 005 003 - .23
5 0 =125.04 0 - .02 - 04 - .09 - ,31 - .91
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Table C~III(hL).

GE Array (y=3°) - Other Half Blanket Temperatures

AT+
(°C)
AT
8 0. T A8 (deg)
(A (deg) (°c) d .5 1 2 5 10
-2,10 | -10.79 | -22.60 | -51.97
. d
.3 | 83.15 34,72 | 2.06 9.94 | 19.07 | 35.43 Shade
- .78 - 3.96| - 8.06 | -16.71 | -47.49 | -136.85
& | 75.32 80. 44 .78 3.83 7.55 | 14.65 | 33.79 60.29
- 41| -2.08| -4.20 | -~ 8.57 | -22.84 | - 51.74
5 | 64.67 97.77 41 2.04 4.04 7.94 | 18.84 34.74
- 23| - 1,16 | - 2.33 | - 4.74 | =12.40 | - 26.92
.6 | 49.90 | 107.38 .23 1.14 2.26 4.46 | 10.67 19.86
- 09 | - 47| ~ .94 -1.93| -5.10 | - 11.20
.7 | 24.56 | 115.10 .09 .46 .91 1.78 4.17 7.47
- 01|~ 05|- 10| - .28 - .82] - 2.39
.8 0 100.35 .01 .04 .07 .12 071 - .60
- 01| - 05|~ 10l - .22~ 771 - 2.25
.9 0 78.06 .01 .04 .07 11 07 ] - .56
-0l |- 04|- .09 - .22|- .73]| -~ 2.12
1 0 59,29 .01 .04 .07 11 .07 | - .53
- 0L |~ .03|- .06|- 14| - .49 - 1.44
2 0 - 38.97 .01 .02 .04 .07 04 | - .36
0 - 02|~ 05| - 12| - .s0| - 1.17
3 0 - 81.94 0 .02 .04 .06 04 | - .29
0 - 02~ .04|- 10| - .35} - 1.01
4 0 -107.56 0 .02 .03 .05 03] - .25
0 - 02| - .04l - 09 - 31{- .91
5 0 ~125.04 0 .02 .03 .05 03| - .23
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Table C-IV(a).

GE Rollout Array (y=8°) - Temperature Limited Half Blanket

Temperatures
AT+
°c)
AT
8 o_ T A8 (deg)
(AU) | (deg) | (°0) .1 .5 2 5 10
.3 Shaded
57V —2.85 | - 5,77
.4 | 80.32{ 120.00 .56 2.79 5.52 Shaded
33| -1.68 | - 3.39 | - 6.90 | ~18.18 | -40.10
.5 | 69.67 | 120.00 .33 1.65 3.28 6.46 | 15.40 | 28.60
19 | - .97 - 1.95 | - 3.96 | -10.36 | -22.39
.6 | s54.90 | 120.00 .19 .95 1.89 3.73 8.92 | 16.56
07| - .36 - .73| ~1.40 | - 3.99 ] - 8.91
.7 | 20.56 | 120.00 .07 .35 .69 1.35 3.12 5.40
.02 .12 .22 42 .82 .89
.8 0 99,53 02| - 121 - 25| - 54| - 1.57 | - 3.92
.02 .11 .21 .39 .77 .84
.9 0 77.29 02| - 12| - .24 | = .51 - 1.48 | ~ 3.67
.02 .10 .20 .37 .73 .79
1 0 58.56 02| - .11 - .23 - .48 - 1.39 | - 3.47
.01 .07 .13 .25 .49 .54
2 0 - 39.46 o1 - 07| - .15 - .32 - 94l - 2.35
.01 .06 11 .20 .40 bk
3 0 - 82.34 o1 | - 06 - 12| - 26| - 77| -1.92
.01 .05 .09 .18 .35 .38
4 0 -107.90 0L - 05 - 11| - 23| - .67 - 1.66
‘ .01 .04 .08 .16 .31 .34
5 0 -125.35 0Ll - 05| - .10]- .20[~- .60 - 1.49
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Table C-IV(b).

-3

GE Rollout Array (y=8°) - Other Half Blanket Temperatures

AT+
(°c)
AT
8 Br T AR (deg)
1) | (deg) °c) Kl 5 1 2 5 10
.3 Shaded
3.30 | -18.32 | -43.87
4 | 80.32 | - 56.41 | 3.16| 14.58 | 26.83 Shaded
66| - 3.37 | - 6.84 | -14.16 | -39.18 | -108.84
5 | 69.67 | 46.03 66|  3.26 6.43 | 12.50 | 28.90 51.74
32| - 1.59 | = 3.20 | - 6.51 | -17.20 | - 38.10
6 | s4.90 | s0.46 31| 1.56 | 3.09 6.09 | 14.51 | 26.92
13 |- 67| =135 | ~2.73 | - 7.17 | - 15.54
.7 | 29.56 | 103.90 13 66 1.30 2.56 |  6.10 | 11.20
020 - 120 - 25| - 54| - 1.57 | - 3.92
s | o 99.53 .02 12 22 42 .82 -89
020 - 12 - 24| - 51| -1.48] - 3.67
9 | o 77.29 .02 11 21 .39 .77 84
02] - 11l - .23l - a8 | -1.39 ] - 3.47
1 0 58.56 02 .10 .20 37 73 .79
Ot 07 ] = 15| - 320 - .94 - 2.35
2 0 - 39.46 01 07 13 "25 .49 54
oil- o6l - 12|~ 26| - 77| - 1.92
3 0 - 82.34 o1 .06 11 .20 .40 44
.01l - .05 - 11 - .23 - = 67 - 1.66
4 0 ~107.90 J01 .05 ~09 .18 135 .38
otl- wos| - .10l - 20| - .60 - 1.40
5 0 ~125.35 oL 04 08 16 .31 34
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Special 6, control logic must be provided with the GE array if during the
missions § < §., otherwise mechanical instability may occur whenever § = §,. 1In
addition, the problem of half blanket electrical output mismatch must be
addressed if § < 8.

2. Solar Cell Blanket Temperature Non-Uniformities in GE Array
Induced by V-Stiffened Geometry

STUMMARY

Temperature non-uniformities in the GE solar cell blanket induced solely by
the V-stiffened geometry were found to be insignificant for design values of
V-stiffening angle y between 3 and 8 degrees of arc.

a. Introduction. '‘Betause a solar cell at (x,, ¥o), see Figure C5, has
a larger geometric view factor to space than one at (x], y]), it will tend to
attain thermal quasi-equilibrium at a somewhat lower temperature. The magnitude
of the temperature difference between the hottest and coldest cell is the subject
of this section.

b. Analysis. The first step is to find the view factor to space from
any cell -— a function of vy, A, B, %, and y. By inspection, the cell with the
largest form factor to space is centered at x = 0 (or B) and y = A, and the cell
with the smallest is centered at x = Bf2 and v = 0%. By the use of "geometric
flux algebra" and the closed form solution for a similar view factor, Reference 23,
it can be deduced that for B >> A,

Il

1/2
max F 1 - 1 Il _ [1 - cos (11—2Y):| ]
c,s 4 2

[1 - coz (w~2Y)]

min F
C,

From the above relationships, the view factor from any cell to space F. g is
bounded by

30

in
rrf
In

0.9973 ] l 0.9997, v

0.9806 8°

0.9975, ¥

#Cell dimensions are extremely small compared to A and B.
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The heat balance for a cell, neglecting conductance paths between adjacent
cells, is

)

22 - 4
(o - £n) 320 cos vy (eb + Sz,h + 3215) T, gi,hTh (c12)

where

- solar absorptance

- emittance

- cell packing factox

-~ Hottel script-F

- view factor

— absolute temperature

~ cell conversion efficiency
extraterrestrial solar irradiance @ 1 AU
- heliocentric distance in AU

- V—stiffening angle

- Stefan~Boltzmann constant

- front face of half blanket which cell "sees"
- back face of half blanket

- cell, front face

- space

Subscripts

s}
b o Ta=<ofp 31 mj%QHmm R
1

A similar heat balance, written for the half blanket to obtain its radiant
average temperature Ty, is

S@ cos y 4
(0 - ) —2— = (g, + & )T, (c13)
8% ?
It is easy to show that, consistent with our assumption that B >> A,
F, o = cosy. (Cl4)
Noting that €¢g = 1 and ey = € = 1 we can write
2 _ 2
g%,h ~ € Fc,h B E:c a- Fc,s) (c15)
B
pAGE
ORIGINEY (AT
oF POO
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g'c’s =~ €, FC, s , (Cis6)
and
) gﬂhs ~ g, COS Y (ci7)

Equations (C12) through (C17) can be combined to yield the following expression:

9 1/4
I g, + €, COS ¥ + e, (1—?213) (a - £n) SG;COS'Y (c18)
c 2 yA
= + €, Fc,s + €. (1_Fc,s) (eb-+ eccos‘y) 87

For values of the parameters in Equation (C18) representative of the GE
array snd for the range of F. g reported earlier, the deviation of T, was found
to be less than 1°C traceable solely to V-stiffened geometry for y between 3 and
8° of arc. This result is valid over all heliocentric distances greater than
about 0.71 AU. At lesser distances, array rotation is required to prevent the
cell temperature from exceeding the 120°C design temperature limit. In such cir-
cumstances, however, blanket flatness plays a far greater role in half blanket
temperature uniformity than does the V-stiffening angle.*

c. Conclusion. Temperature non-uniformities induced in the GE solar
array blankets, due solely to the V-stiffened geometry, have been determined to
be negligible.

%It should be cautioned that whenever array rotation is performed, significant
temperature level differences will occur between the two half blankets since
their solar angles of incidence are, then, no longer equal —- not even for
perfectly flat half blankets. This effect is discussed in the previous section.
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APPENDIX b

DERIVATION OF THE PARAMETRIC
SCALING EQUATIONS

This appendix contains the derivations of the parametric scaling equations

for this study.

The appendix is divided into two sectioms, the weight scaling

equations and the frequency scaling equations. The following subjects are

treated in this appendix:

Section I

Part 1.

Part 2.

Part 3.
Part 4.

Weight Scaling Equationsg
!

Parametric Data for Coilable Lattice Booms for Deploying and

Supporting Solar Cell Arrays from Spacecraft.

The pertinent equations for the weight and dimensions of the
extensible boom and canister are developed. The derivation
assumes a foldout LMSC type extensible boom design — constant
strain longerons and a packaging volume constraint. These data
were supplied to JPL by AEC-ABLE Engineering Co. under contract.
This section contains the final report for the work,

Boom and Canister Weight Equations for minimum system weight.
The pertinent equations for the weight and dimensions of the
extensible boom and canister are developed. The derivations
differ from Part 1 in that a minimum system weight is sought.
The system weight is defined as the sum of the boom and canister
weight. The derivations are applicable to the GE rollout array
concept. These data were prepared by AEC~-ABLE Engineering Co.
as an addendum to Part 1, above.

Scaling Equations for the Weights of the Structural Elements.
Scaling Equations for the Weights of the Mechanisms.

D2



Section 1T, Frequency Scaling Equations

Part 1. Frequency Equations for the IMSC Foldout Concept.
Part 2. Frequency Equations for the GE Rollout Concept.

Part 3. Frequency Equations for Position Boom Scaling.
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APPENDIX D

SECTION I

PART 1

PARAMETRIC DATA FOR COILABLE LATTICE
BOOMS FOR DEPLOYING AND SUPPORTING
SOLAR CELL ARRAYS FROM STACECRAFT.
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INTRODUCTION AND SUMMARY

The objective of this investigation was to provide para-
metric design data on coilable lattice booms for deploying and
supporting solar cell arrays from spacecraft. Figure 1 shows
a coilable lattice boom along with its nomenclature. Figure 2
is a sketch of a canister of the type which would be necessary
for stowing and deploying the coilable boom for a solar array
application.

The boom and canister indicated here are the same types as
selected by Lockheed, MSC (IMSC)} and General Electric (GE) in
their recent investigations (see References 1 and 2, respec-
tively) of deployable solar cell arrays for spacecraft. ABLE
designed, fabricated and delivered a full-scale engineering
model of their solar array extension bocom and canister, as part
of the IMSC investigation. The results of that experience are
reflected in the present data, but GE's analytical results were
also reviewed at the outset of this investigation.

- Parametric eqguations and graphs are presented here, which
define relationships among weight, stiffness, size and other
parameters of this type of boom and canister. The relationships
and graphs presented in the text of this report apply to scaling

of the aforementioned particular boom and canister designs
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Lattice Booms

D7



AEC-ABLE ENGINEERING CO., INC. AECR;ng{;%g
Goleta, California 93017 May 12,
Page 3

L/
%%;~~ 't>\ 4
1N Pyl

ll)ﬂ <5,F/Roller lug
|
|
i

Stationary
vertical guide

Rotatable
three-threaded
nut

1

Deployment
mechanism

l

Transition
region

Drive /
motor

Stowage
region

E IS
ORIGINAL PAG
oF POOR QUALITY

Figure 2. Canister for Deploying and Supporting
Continuous-Longeron Lattice Booms

D8



AEC-ABLE ENGINEERING C0O., INC,. AECR7821/115
Goleta, California 93017 May 12, 1978
Page 4

provided to IMSC. However, the derivations of the relationships,
which are presented in the Appendix of this report, have greater

generality so that they can be more broadly applied.
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Y

ASSUMPTIONS FOR PARAMETRIC DATA

Following are the assumptions made in deriving the para-

metric data presented in this report for coilable lattice booms

and their Jdeployment canisters.

General Assumptions

1) All the parametric data presented here are semi-
empirical, based on engineering formulations which are cor-
related to actual measurements of properties of the afore~
mentioned IMSC engineering model of a solar array extension
boom 'and its canister.

2) The appendix of this report gives derivations of the
equations and graphs presented in the text. Those derivations
include general formulations which may be applied to bcoms
and canisters of materials and geometries dissimilar to those
presently used for empirical correlation.

3) The parametric data apply to both the IMSC and GE con-
cepts (see JLP SOW) except as noted for the strengths of the
eccentrically loaded IMSC concept and the axially loaded GE
concept.

4) The data apply to booms and canisters operating over

the 0.3 to 6.0 AU range, provided the boom and canister
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tenperature remain less than 150°C. This upper temperature limit
for deploying or retracting the S-glass/epoxy boom is based
on the suppliers' data and indicate the epoxy becomes thermal-
plastic at that temperature. There appears to be no lower tem-—

perature limit on opération of the boom.

Boom Assumptions

1) Longeron and batten members of the boom are solig,
circular, initially-straight rods of S~glass/epoxy material
having the following properties:

Density, p = 0.070 pci

6

Young's modulus, E = 7.1 x 10 psi {axial)

Ultimate bending strain, e > 0.030

ult

(E and € unaffected by temperature wvariations

ult
from -180 to + 150°C.)
2) The longeron bending strain when fully coiled is
e = 0.015
3) The nominal boom radius R refers to a circle through
the centerlines of the three longerons. Overall boom radius
R, = 1.08R
4) Batten diameter is 0.80 times longeron diameter.
5) Batten spacing £ is & = 1.25R
6) Entire boom length required for an application is

the sum of the length to be extended plus an additional length

of 1.1 times the canister length, which latter length remains

D1l



AEC-ABLE ENGINEERING CO., INC, AECR7821/115

Goleta, California 93017 May 12, 1978
Page 7

in the canister.

7) Boom weight scales continuously as a constant times
weight of longerons in the boom.

8) Diagonal members of boom are steel cables whose ex-
tensional stiffness is assumed to be a constant proportion of
the longeron extensional stiffness. This assumption is com-
patible with assumption number 7, above. It also implies that
the torsional and bending stiffnesses of the boom are in con-
stant proportion to one another; independent of R , as defined

later.

Canister Assumptions

1) The canister configuration is generally that indicated
by Figure 2. Most of its construction is of aluminum, except for
the fiberglass/epoxy shell in the three-threaded nut assembly.

2) Over the scaling range canister weights per unit ex-
terior area remain constant at one value for areas associated
with the stowage region and at anopher for the remaining regions.

3) The non-stowage region of the canister consists of its
base, transition region, deployment mechanism and two motors.
Assumption number 2, above, along with the additional assumpticon
that motor weight is proportional to power required, implies
motor weight is proportional to Rz. This conclusion implies

power reguired is proportional to boom bending strength times

the nut angular velocity for deployment speeds which are
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Q?dependent cof R .

4) Canister scaling eguations apply only when used with
booms subject to the aforelisted boom assumptions.

5) Only the weight and length of this stowage region of
the canister are affected by boom length L ; properties of its

other regions are independent of L .

6) Aside from the motors or other small protrustions,
the clearance diameter of the canister is approximately 18%

larger than the nominal boom diameter.

Interface Bending Stiffness Assumptions

1) The foregoing assumptions regarding the boom also
apply to the interface stiffness. )

2) Longeron loads are reacted eccentrically on the roller
lugs at a distance which is directly proportional to boom radius.

3) No deformations take place in the canister in reaction

t0o boom loads.
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PARAMETRIC DATA

Parametric data presented here apply over the following
range, as specified in the JPL Statement of Work:

Boom lengths, L = 45 to 295 feet

3 2

Bending stiffness, EI = 4.8 x 10° to 2.8 x 10°1b-in

Axial compressive loading, P = 2 to 450 pounds
For applications to the LMSC solar array concept, P acts ec-
centrically at the following distance e in the direction normal
to a flat side of the boom:

e = R + 3,325 inches
For applications to the GE concept, P acts along the boom axis.

All the following formulations are derived in the Appendix

¢f this report.

Boom Weight, W._

The boom weight per unit length Wﬁ/L is formulated in

terms of its bending stiffness EI as

ié = 8.28 x 10 °VEI (lb/ft)

or in terms of boom radius R as

W
= = 7.19 x 1072 % (1b/£t)
In these formulations, Wé/L has units of pounds per foot when
2

the units of EI are lb-in® and R is in inches.
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Note also that EI is related to R by
4

EI = 7530 R® (in<lb)
for the above two eguations to be compatible, where R is
expressed in inches.
Figures 3a and 3b are graphs of WB/L versus EI over
the range specified for EI with various boom radii in the
EI range as indicated by tic marks.

WB/L is also related to the critical axial load

P oh the entire boom, which would cause local Euler buckling

CR
of its longerons in the "baylengths" between battens;

WB _
T = 1.344 x 10

Wé/L has units of pounds per foot when PCR is expressed in

3
Por (1b/ft}

pounds.,
Figure 4 is a graph of WB/L versus PCR with boom radii
indicated by tic marks. Note that PCR is related to R

by the eguation
Pog = 5.348 R (1b)

wvhere the value R 1is expressed in inches.

Figure 4 and/or the above equations can be used to design
booms for GE concepts, where the applied loads are axial.

fhe boom weight per unit length is also related to the
minimum bending strength, MCR ; the bending strength when one
longeron is compressed so as to cause it to locally buckle, and

the other two longerons are equally tensioned. That relationship
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I e |
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Limited by Local Longeron Buckling
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is
"B . 3.93 x 1073 y_ 2/3 (1b/ft)
L * CR

Wy/L has the indicated units of pounds per foot when M.p is

expressed in inch-pounds. Figure 5 is a graph of WB/L versus

Mon with various values of R indicated by tic marks. Note
also that Mog is related to R by )
M., = 2.675 R> (in-1b)

CR

when R 1is expressed in inches.

Booms For LMSC Concept:

An analysis of the IMSC boam concept is given in the Appendix.
It determines the radius of a coilable lattice boom, of overall
length L , so that it can withstand an ultimate load Pult
which acts eccentrically at a distance

e = R+ 3.325 {in)

The directicn of eccentric loading is such that the resulting
bending moment tensions one longeron and egually compresses the
other two.

The derived relationship among variables L , R and

P is
ult ) 3.325
5.349 R 14 1+ R
P = + Z
ult PultL
1--2E 4
8{7530)R

Solutions to this equation are given graphically in Figure 6.
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£t b
Canister Size:@ﬁ@ﬁWeight

The reguired length Hoan for a canister which can stow

and deploy a boom of length I and radius R is

can
where L and R are both expressed in inches, The first term

H = 0.022 L + 3.3 R (inches)

accounts only for the stowage part of the canister; while the
second term accounts for all other parts igcluding the base,
transition region and rotating deployment mechanism (see
Figure 2). Figure 7 is a graph of H, , versus L and R .

Note that Hcan can also be explicitly related to EI rather
than R by using the previously given relationship between EI

and R .

The canister diameter Dca is approximated by

n

Dcan = 2.36 R

Dcan does not include protrusions due to motors or other items.

Weight Woan for a canister which can stow and deploy a

boom of length I and radius R is

4

W = 5.21 x 107% LR + 0.553 R® (1b)

can
where L and R are expressed in inches. The first term
accounts for the weight of the stowage region and the second
term accounts for all other parts.
Figure 8 is a graph of Wcan versus I and R . As

noted for H the canister weight can also be expressed

can ’
explicitly in terms of EI .
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Interface Bending Stiffness

The bending stiffness K of the interface between the boom

and canister is defined by

where M = bending moment to which the interface is sub-
jected by the boom.
and ® = angular displacement of boom axis, relative to

canister axis, in response to M .
Note that 6 does not include effects of overall bending of the
boom; only effects of longeron loads being reacted eccentrically
by the canister which causes local longeron bending. X is

related to boom bending stiffness EI by

= 3/4 fin-1b

when the units of EI are lb—inz. Figures 9a and 9b are graphs
of X versus EI with tic marks indicating various values of
R over the range of EI .

Boom Torsional Stiffness, GJ

The torsional stiffness of a coilable lattice boom is given

by the formula

= _ 2 —
GFJ = 1.154 R EADiag

where EADiag

and the batten spacing is 1.25 R. Although there is no particu-

extensional stiffness of a diagonal cable

lar necessity for it, the foregoing boom weight formulation im-

plies that the ratio of diagonal-to-longeron cross-sectional
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areas is independent of scale. Accordingly, the ratio of GJ -
to- EI is independent of becom size. The following correlation
which exists for the ILMSC SEP boom its, therefore, assumed to
exist for booms of other sizes.

J = 0.020 EI

Boom Shearing Stiffness, GA

Because GA is related to GJ by the eguation

— 2GT
GA = =5~
R2

and because

ET = 7530 R
then,

—_— 2

GA = 301 R
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TYPICAL DESIGNS

Following are typical boom and canister design properties

for IMSC and GE concepts.

ILMSC Concept

A Solar Electric Propulsion (8EP) stage requirement for
two 12.5 kw deployable solar array wings led to LMSC's speci-
fication that its deployable lattice booms be 105 feet long
and have EI = 19.5 x 106 1b—in2. These specifications re-
sulted in the- following boom and canister design properties
for the LMSé concept.

ILMSC Boom

Overall length; L = 111 £t

Boom radius; R = 7.2 in.

Boom'ﬁeight; WB = 41.0 1b

Longerons; S—glass/epoxy rods, 0.215 inch diameter,
6

E =17.1 x 10" psi, €ult 3.5%

Battens; S~glass/epoxy rods, 0.170 inch diameter
Diagonals; 3/64 inch diameter, 3 x 7 strand stainless
steel cable

EI = 21 x 10% 1b-in?

©F = 4.0 x 10° 1b-in2
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PCR = 275 1b
MCR = 1,000 in-1b
_ 5 in-1b
K = 2.2 x 10 W

Preliminary designs for this application called for S-glass/
polyimide, rather than S-glass/epoxy, to enable the boom to
be coiled at temperatures up to about 550° F. However, over
the temperature range specified by JPL, the two materials
would have almost identical properties.

IMSC Canister

Hcan = 60 inches
Wcan = 33,7 1b
Dcan = 16.8 inches

Material: 6061-T6 aluminum skin and machined parts; 16 inch
diameter steel Kaydon bearings; S-glass cloth/
epoxy shell for deployment nut.

Motors: 2-28 volt DC with 30.7:1 gearheads; 4.9 in-1lb

maximum rated output torque.

GE Concept

A SEP staée requirement led to a GE boom design for which
L = 198.5 feet and R = 10 inches. For those dimensions,
the boom and canister would have the following properties,
based on the foregoing parametric data:
GE Boom

Overall length; L = 206.3 feet
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Boom radius; R = 10 inches
Boom weight:; Wp = 148 1b
Longerons; S—-glass/epoxy rods, 0.30 inch diameter,
- 6 :
E = 7.10 x 10~ psi, €.1t > 3.5%

Battens; S-glass/epoxy rods, 0.24 inch diameter

Diagonals; 1/8 inch diameter steel cable

ET = 7.53 x 10'1b-in2
&3 = 1.5 x 10°% 1b-in?
PCR = 535 pounds
M., = 2,675 in-1b

- 5 in-1b
K = 5.9 % 10 Tad

GE Canister

Hcan = 85.4 inches
Wcan = 68.2 pounds
Dcan = 23.6 inches
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FOR

COILABLE LATTICE BOOMS
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Appendix

DERIVATION OF PARAMETRIC DATA

FOR

COILABLE LATTICE BOOMS

Boom Weight

It is assumed that boom weight Wy scales proportionally
to its longeron weight. Accordingly, for solid longerons of
cross—-sectional area A, and a material whose density is p ,

Wy, = CA,pL

where C = constant to be empirically determined
and L = boom length

The cross-sectional dimension of the longerons in the radial
direction from the mast axis is limited by the allowable coiling

strain ¢ of the longeron material. For instance, for either

sguare or round longerons, their maximum coiling strain e will

be
d
E = ~ S
o oriaDNAL B
where d = longeron radial dimension OF'POOR’Q
and R = boom radius
Then
2.2 .
W, = Cpe“RL C= 377 or LtMSC 3¢ +qpe boom
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The allowable coiling strain for a given material must be
determined experimentally.
For the ILMSC engineering model of the SEP solar array
extension boom,
WB = 41.0 pounds
and for its S-glass/epoxy longeron material, the allowable
working strain e was selected. on the basis of prior ex-
perimentation, to be
e = 0.015
The density of the longeron material was determined to be
p = 0.070 pci
Accordingly, for coilable lattice booms similar to the IMSC
SEP design

4.2

W, = 5.99 x 10" "R°L (pounds)

B
where Wy has units of pounds only when R and L have

units of inches.

Bending Stiffness

The three longeron axes for this type of boom form egui-
lateral triangles. The radius of gyration Ra for the area

of the longerons is then

G 2
Accordingly, the cross-sectional moment of inertia for the boom

ig

I = 1.5A,R
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Its bending stiffness i€ then

ET = 1.5 EAERZ

where E = Young's modulus for the longeron material.
Consistent with the foregoing discussion, EI can be
expressed in terms of the longeron coiling strain of a boom
with circular solid longerons as
EI = 1.5 ﬂER462

For the SEP S-glass/epoxy longerocons,

e = 0.015
and E = 7.1 x10° psi
Accordingly,
EI = 7530 R4 (lb-in2 when R = inches)

for booms similar teo the LMSC SEP model.

Axial Strength

One limit on the axial compressive strength of the coil-
able lattice boom is imposed by longeron Euler buckling, with
simply-supported nodes at the batten spacing & . This buckling

strength for a circular solid longeron of diameter 4 is

p W3Ed 4
L£/CR 6422
Since £ = 1.25 R

for good stowage compactness, and since

,D:

€ =

[

R

_ 2
then Pyjop = 4-961 iR
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Therefore, for booms similar to the LMSC SEP model

Pop = 5.348R% (1b when R = inches)

Bending Strength

The bending strength of this boom is also limited by
longeron Euler buckling, and the minimum strength is when the
bending moment acts in a direction to compress one longeron
while equally tensioning the other two. For that condition,

the bending strength M is given by

CR

MCR = 1.5 RPR/CR

By using the previously given formula for P£/CR P MCR

becomes
_ 4.3
MCR = 7.442 Ee 'R
And for booms similar to the IMSC SEP model,
M. = 2.675 R° (in-1b when R = inches)

CR

Strength Under Eccentric Loading

The strength of a coilable lattice boom is derived here
for the eccentric compressive loading indicated by the fol-

lowing schematic.

DEFLECTED BOOM AXIS
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The boom is so-oriented that ohe longeron is tensioned and two
are egually compressed by the applied loading. This represents
the LMSC design concept for which
e = R+ 3.325 inches
From Roark, "Formulas for Stress and Strain", page 136,
the maximum bending moment M wunder this loading condition

occurs at the boom midiength,

cos= vV—
2 'p
where P = 53—
Eu
ﬂzEI
and Pow = 5~ = Euler buckling strength for
L

overall boom

The maximum compressive load in a longeron is found from
statics,

-+

1l
Rcos

Failure occurs when

+ HF

1o
Wil Wit

EI)

s

Py = Pyscr
By using the previously given equations for P£/CR r €
and E , and by using the first two terms in the series ex-

pansion of cos %JE » the preceding equation for Py becomes
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1 + 3.325
R
2 _ P
1.783 R = 3 1+ PL2
1 - g(7530 rY)

Again, this equation applies only to booms similar to the LMSC

SEP model.

Canister Height

The height of a canister Hoon for coilable lattice

booms is the sum of three principal parts (see Figure 2 of

text)
Hean = Hstow + Htrans + Hmech
where
Hstow length required for stowing the retracted
boom
B vans = transitional length of boom, between fully
coiled and fully deployed configurations
and H ch length required for the three-threaded nut
deployment mechanism
He s ow is derived by considering the following sketch of

the coiled longerons.

d d
L {_“S _{——ff\\ L4 —}
L f'\_;“‘ _{EE}:::l = ==X |
I $

- (
N
CPIVOT FITTING LONGERON
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" _ 31d
stow 2TR
where
d = d+ S = effective longercon diameter
d = actual longeron diameter
S = 8pacing between longerons as caused by
pivot fitting
* _ d “ ¢
Since e = 3R
_ 3L S
then Hotow = 7 Q: + '2_'§)

For the IMSC SEP boom

e = 0.015
and s _

RO 0.008
Therefore,

Hstow = 0.022 L

for booms of that type.

Measurements of coilable lattice booms typified by the
LMSC SEP model have indicated their transition length is

directly proportional to their radii;

= A € 71 s ey
Htrans 1.8 R ’

The three-threaded nut of the deployment mechanism must
secure one set of roller lugs at all times, which reguires that
the nut must be longer than £ . Note that

£ = 1.25 R

for the IMSC SEP model. To allow for suitable margin on this
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dength of the nut and for the bearings and canister base,

H

mech is taken as

Hmech 1.50 R

Accordingly, the total canister height is

Hcan = 0.022 L + 3,30 R {inches)

where Hcan has inch units when L and R are expressed

in inches.

Canister Weight

The total weight of the canister for the IMSC SEP boom
is taken to be
Wcan = 33.7 pounds
{(after adjustmert for some weight that is removable from the

delivered hardware). This weight is considered to be the sum

of several parts.

Wban = Wstow + wtrans + Wrmech
where Worow = weight of cylinder in which boom stows
trans = weight of cylinder and tracks in the
transition region
and Woech = weight of deployment mechanism, including

nut, guides, bearings, motors and base.
All these weights are assumed to be constant per unit of
exterior surface area. The surface area of the stowage region,

therefore, is proportional to LR and the weight for the
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transition and mechanism regions is proportional to R

Accordingly.,
_ 2
Wcan = Cl LR + C2 R

Since the stowage barrel weighed approximately 5.0 pounds

for the SEP boom, the above eguation becomes

4 1r + 0.553 R? {pounds)

Wcan = 5.21 x 10
where Wﬁan is in pound units only when I and R are

expressed in inches.
Interface Bending Stiffness

This stiffness is derived by considering the schematic

drawing below for bending a boom when its longeron loads are

reacted eccentrically (and rigidly)} by the threads of the

deployment nut.

LONGERONS
N —
7\
" o
\\
AN ,R BATTEN ——7_;; '
~. ’a .l
- - S+ ' d,.—i;",,/'
7) / — 7\ TRANSITION
—}—b CONFIG.
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The axial digplacement U of a longeron whose axial load

18 Py s given by 2
Cnge L
U = — —
EIR,
where
¢, = constant, to be determined empirically
e = eccentric distance
2 = batten spacing
EI, = longeron bending stiffness
4
E%%~ for a solid circular rod
The rotationis 8§ = .g.

Since the interface stiffness is defined by

M
K =59
where M = 1.5 RP£
_ da
€ = 2=
and L2 = 1.25 R
then
2
_ R 4.3
K = Cz(g) Ee R
where C, = a constant to be empirically evaluated

It is assumed that the ratio R/e is independent of R
for coilable lattice booms of the type considered here. For

the IMSC SEP boom

5 in-1b
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was measured. 2Also

7.1 x 106 psi

E =
e = 0.015
and R = 7,2 inches
Therefore,
XK = 1640Ee’R’

Or, for the above values of E and ¢
_ 3f{ in-lb
K = 583 R (radlan)

where R is eypressed in inches.
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APPENDIX D
SECTION I PART 2

ADDENDUM TO AECR 7821/115

BOOM AND CANISTER WEIGHT EQUATIONS
FOR MINIMUM SYSTEM WEIGHT

R. F. Crawford
AEC — Able Engineering Go., Inc.

Since the GE rollout design concept utilizes near minimum system weight for
the selection of the boom, the equations derived in AEC - Able Engineering Report
AECR 7821/115 will be modified. The system weight is defined here as the sum of

the boom weight and the canister weight.

Boom Wedght

The boom weight has previously been expressed as

Wﬁ = Cpe2 R2L {D1) |

where C is a constant.

For the LMSC/SEP type design the constant has been determined as
c = 37.7

Thus

W, = 37.7 psz R2L (D2)

and the EI of the boom has been expressed as a function of the boom radius and

the coiling strain
EL = 1.5 7 ERY &7 (D3)

The derivation of Eq. (D3) assumes circular solid longerons.
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* Combining Equations (D2) and {(D3) by eliminating ¢

WB - S.Oplg EL (D4) '
ER
or with p = 0.071 pei and E = 7.1 x 106 pai
W =7.887 x 100 ELL (D5)
B R2

Canister Hedght

As before the expression for canister height, Hcan’ will be assumed to be

divided into three parts as follows:

= D6
can Hstow + Htrans * HMEch (D6)

where 1SN

stow = Length required for stowing the retracted boom
trans = Transitional length of body, between fully coiled and fully
deployed configurations
Hmech = Length required for the three-threaded nut deployment mechanism
Previously the equation for Hstow was derived for a comstant strain. The

equation for HS will now be re-written expressing the stowage length as a

tow
function of boom EI, boom radius R, and boom length L.

Assume

Hopow = € %% € (07)
C& = ¢ + 0.008 (D8)
for the LMSC/SEP design
e = 0.015
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and C can be determined to be

C = 1.533
Thus
Hstow = 1.464 Le (D9)
But from (D3)
_1 [ E
€= \/T57E (D10)
' R™ .
Thus
_ 0.6744 1, . [EL
stow 2 E (®11)
R
Next an expression for Htrans as a function of boom EI and boom radius R will

be obtained.

In the transition stage the longerons are stressed due to coiling and transi-
tional bending. These stresses occur in orthogonal planes. The transmission
length is determined by the maximum allowable working strain. From the LMSC/SEP

design it has been determined empirically that

Htrans = 1.8 R (D12)

For a coiling strain €y = 0.015. This relationship is empirical and ais

based on the assumption of multiple extension/retraction cycling. The cross-
section of the stressed longeron in the transition stage is shown in Figure DI.

€. =¢_ sin B+ g, cos B (D13)

c T 0

but

m
|

(D14)

o
P
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& = 3TH (D15)
trans

€, =¢€. [cos B + R sin B- (p16)
C 0
trans
For €, = 0.015 and H = 1.8 R.
0 trans
The combined maximum strain occurs at
g = 29° € = 0.01716
max
Thus Eq. (D16) can be rewritten
£
EE-= cos B +-E~B——— sin B (o1?)
0 trans
B = tan—l R (D18)
trans
. R
sin B = — cos B {D19)
H
t
Equation (17) can then be rewritten
£ 2
EE-= cos t:.—J.n_1 ﬁ——g——) 1+ ﬁ;&__*) (D20)
] trans trans y
Introduce approximations through series expansion
-1 R R 1 R 2
tan o ==H 1- sl g — {D21)
trans trans trans
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Htrans

1.144 = (1 + %) cos [\/5{ (1 - % x)]

2
I

cos y=1 - 5

1.144 = [1 -5 a —%)2](1+x)'

Expanding and dropping the higher order terms

E
£ =~
E

0

s
4

From the SEP desigh, €, = 0.0172, and from Eq. (D10)

€ :.1_ _.....E_-...I_-_-—
0 R2 \/1.5 7 E
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So,

] . | -
trans, E— (D29)
! \/2 (0.0172 g2 ([l TE —1)
El
The length for the mechanism H
mech
H . =1.5R (s (D30)
mech ) 1.25 R
where 2 1s the batten spacing, typically
£ =1,25 R
Hence the total canister height is
_0.6755 L [EL R %
can - r2 E T + 1.5 R (1.25 R)
\/z (0.0172 R> | [L2TE g )
EI
(D31)
Qanister Weight
As before the canister wéight
W =W + W + W (D32)

can stow trans mech

where
Wstow = wyweight of cylinder in which boom stows
Wtrans = weight of cylinder and tracks in the tramsition region
Woech = weight of deployment mechanism, including nut, guides, bearings,

motors and base.

For the SEP design
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stow
Wtrans
W

mech

can

Assume that

oxr

= 5.01 1b
= 3.9 1b
= 24.11b

= 33.7 1b

wtrans -

From SEP data with W

then

Wstow B

stow

trans 3.9 1b

0.
1

c, =0

0.0

Cl Hstow

6744 1.

R

.0246

R

EL

1661 [EL
B

G

E

2

R

2

\/2 (0.0172 g2 (L2 T E
\/  E

C,=20

L0407

0.0407 R

2

Wmech =

D5

2
C2 R

3

0172 g%, (L2 T E _ 1)
ET

=

(D33)

(D34)



For SEP

Wﬁech = 24.8 1b
C3 = 0.478
W = 0.478 R2 (D35)
mech ’
and the canister weight
= 2
W _ 0.01661 EL 0.0407 R T 0.478 R2 (D36)

can R E
’ 2 /1.5 T E
\V/Z (0.0172 R T - l)

System Weight

The system or boom plus canister weight, Ws’ is then

2

4 = 7.887 x 108 ELL , 0.01661 [ET . 0.0407 R ' 0.478 B2
s R® R E \/ 2 1.5 7 E ‘
2 (0.0172 g2 [L3 T E 1)
El
(D37)

or with E = 7.1 x lO6 lb/in2

EL 5T 2
W= 7.887 x 108 BLL 4 ¢ 933 5 1076 LEL 0.0407 R

5 R 3
R \/2 99.49 S -1
VET

To minimize system weight WS for given ET and L must find R from Eq. (D38).

+ 0.478 R

Data Plots

Equation (D38) has been programmed to minimize WS with respect to R for a
given L and EIL. Figure D2 shows a plot of R ws EI for constant boom length, L.

The same data is replotted as R vs boom length L for constant EI in Figure D3.
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The boom weight per unit length for the minimum system weight design from
Equation (D5) is plotted in Figures (D4) and (D5). Several plots are required
since the weight is a function of both the boom stiffness EI and the boom

length, L. These data are equivalent to those shown in Figure 3 of the original
report AECR 7821/115.

Figures (D6) and (D7) show the canister 1ength,Hc,for various combinations of
boom length and boom stiffness from Equation (D31). The corresponding data for

canister weight obtained from Equation (D34) are plotted in Figures (D8) and (D9).

Application of Minimum System Weight Data to GE Rollout Design Concepts

The equations developed above are now applied to the GE rollout design

concepts. Two data points are available.

(a) 10 kw/wing
Boom EI = 1.85 x 105 lb—inz, length = 677 inches
Boom radius = 2.5 in. Boom wieght 2.3 1b
Canister weight = 7.2 1b

(b) 60 kw/wing
Room EI = 52 x 10 lb—inz, length 2280 inches
Boom radius = 10 in, Boom weight = 80 1b
Canister weight = 68 1b

Equations (D5}, (D36) and (D38) have been examined for the ahove two data points
and the data are plotted in Figures (D10) and (D11). These plots show that the
weights quoted for the rollout design are somewhat higher than the weight obtained
from the above derivation. Either the GE design did not quite achieve minimum
weight or some of the assumptions made in the derivation, such as the small angle

approximation of Eqs. (21) and (22) have introduced inconsistencies.

For purposes of the parametric study either a minimum weight approach as
outlined above will be adopted or the constants of Equation (D38) can be

adjusted to match the GE rollout array data.
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APPENDIX D
SECTION I — PART 3

SCALING EQUATIONS FOR THE WEIGHTS OF THE STRUCTURAL ELEMENTS

APPROACH

The scaling equations for the structural elements have been derived using
the weight data supplied for the conceptual designs, The weight data for the
foldout array was obtained from References 12 and 13. The rollout array weights
are contained in References 14 and 15.

In developing the scaling equations it was assumed that the elements were
either stress, deflection or buckling critical.

The assumptions used in generating the equations for each of the elements
are described as part of the derivation,

The scaling equations for the deployment mast and the associated canister
were derived by AEC~Able Engineering Company of Goleta, California and are con-

tained in Part 1 and Part 2 of Section T.

FOLDOUT ARRAY

The foldout array weights are defined for two different types of solar cells.
The 12.5 kw/wing array contains heavy cells, 8 mil (200 micron) with a 6 mil
(150 micron) cover glass, Reference 12. The 30 kw/wing and 60 kw/wing configura-
tions use 3 mil (75 micron) covers for a nominal 200 Watt/kg, Reference 13.

The heavy solar cell blanket has a nominal power density of 0.0000640 kw/in?
(0.0989 kw/in?) and a corresponding weight density of 0.00128 lb/in? (0.895 kg/
in?). The corresponding values for the lightweight solar cell blanket are
0.0000764 kw/in> (0.118 kw/inZ) and 0.000496 1b/in’> (0.349 kg/in2).

For the purpose of this study only the heavy soclar cells were considered.
Thus all the weights of the structural elements for the 30 kw/wing and 60 kw/wing
configuration which are funections of the blanket weight were resized for the

heavy solar cells,

NOMENCLATURE
A Cross Sectional Area, in?
Ci Constant
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L. Blanket Length, in.

B
EC Container Length, in.
2, Length of Articulating Outboard Container, in.
I Section Moment of Inertia, in?
Pave Average pressure exerted by the blanket on the container, lb/in?
t thickness, in.
Wn blanket width, in.
WB blanket weights, 1b
WBH Box Hinge Structure Weight, 1b
WC Box Cover Structure Weight, 1b
ch Container Weight, 1b
WCT Box Cover Weight, 1b
WF Tip Fitting Weight, 1b
WL Load Distribution Structure Weight, 1ib
WSS Support Strut Weight, 1b
Yo Blanket Area Density, lb/in?
) Weight Density, 1b/in?
6 Beam Rotation, Radians

DERIVATION OF SCALING EQUATIONS

1. Box Cover

The box cover weight quoted in Reference 12 is divided into two basic
elements: (1) the cover structure and (2) preload distribution structure. The
function of the cover is to restrain the solar cell blanket during the launch
phase. Thus the cover 1s designed by launch loads which are assumed to be

proportional to the blanket weight.
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The box cover for the 12.5 kw/wing configuration is designed for 4 latch
points and a fiberglass preload distribution structure, see Figure D12. The
quoted weight is 5.19 1b (2.36 kg) without contingency. The preload is 1.5 psi
(1.03 N/cmz) average. A more efficient preload distribution structure can be
achieved by increasing the number of latch points., This results in some slight
increase in mechanism weight, see Part 4. The latch points have been assumed
spaced at one cover width, 16.5 in. (41.9 cm) apart. For the average pressure
of 1.5 psi (1.03 N/cmz) the preleoad distribution structure weight is estimated
at 2.64 1b (1.20 kg). This weight is based on a backup structure consisting of
L in. (2.54 cm) deep fiberglass T beams, flange and web thickness of 0,030 in.
(0.76 mm).

The scaling equations for the box cover will be developed using the above
weight,

The blanket weight will be defined by

WB = QB L (D39)
The average pressure on the box cover is assumed to be proporticnal to
Pave = Cl 2B A YA (D40)
using the 12.5 kw/wing data,
RB = 1244 in.
hB = 157 din.
.2
Yy = 0.00128 1b/in.
Pave = 1.5 psi
The proportionally constant
Cl = 0.006
P_ye = 0.006 2, wy v, (D40a)
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For the load distribution structure, it will be assumed that only the web and

flange thickness will be varied for different loadings.

have the following properties

I = 0.33t

The weight of the structure is proportional to the area, which for constant

bending stress is proportional to the locading, thus

Wy = Cy Rg vip Yy
for
WL = 2.64 1b
EB = 1244 in.
WB = 157 in.
YA = (0.00128 1b/in?

The proportionally constant

!
It

0.0106

W, = 0.0106 QB Wa Yy

A similar assumption will be made for the basic cover structure,

The reinforcement beams

(D41)

(D41a)

It will be

assumed that only the facesheet thickness of the honeycomb will be varied, the

honeycomb thickness is held constant at 1 inch (2.54 cm), thus

A = 4T



Here again for a bending stress limited design

Wo = Cy & Wy Y, (D42)

For the 12.5 kw/wing design

Wc = 7,26 1b
RB = 1244 in.
Wy = 157 in,
Y, = 0.00128 1b/in’
03 = 0.029
WC = 0.029 lB WB YA (D42a)
For the total box cover weight, combine (D4la) and (D42a)
WCT = 0.0396 RB W Yy (D43)

Equation (D43) can now be used to evaluate the box cover weight for the 30 kw/

wing and 60 kw/wing configurations with heavy solar cells. Thus

=]
H]

oT 19.83 1b (9.01 kg) for 30 kw/wing

and

W

oT 39.94 1b (18.15 kg) for 60 kw/wing

2. Container

The container construction is similar to the box cover, see Figure D12,
The main function is to support the blanket during launch, The following weight
data is extracted from the conceptual designs for a nominal 160 in. (4.06 m)

section
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12.5 kw/wing 30 kw/wing 60 kw/wing

Heavy Blanket Light Blanket Light Blanket
Unbroken Unbroken Broken
22.22 1b 12.03 1b 19.47 1b
(10.1 kg) (5.47 kg) (8.85 kg)

The weight for the 30 kw/wing and the 60 kw/wing data from Reference 13 have been
adjusted for the support strut weights by subtracting 1.45 1b (0.66 kg) and
2.18 1b (0.99 kg) from the total container weight, respectively. ,
The assumption is made by LMSC that the weight is proportional to container
length. Thus the equations will be written for a 60 inch section.
The container weight is a function of the blanket weight and the box cover.
Since the box cover is assumed to be a function of the blanket weight only, the

scaling equation for the container weight will be assumed to be of the form
Woe = Cj Ly Wy Y, + Cs (D44)
The constants C4 and C5 will be determined by matching the unbroken configuration

container weights for the 12,5 kw/wing and the 30 kw/wing. For the broken con-

figuration C; will be adjusted upward to match the weight of the 60 kw/wing

configuration,
Solving Equation (D44) with WCC = 22.22 1b, QB = 1244 in,, wp = 157 din.,
Yy = 0.00128 1b/in? for the 12.5 kw/wing and with WCC = 12.03 1b, RB = 1250 in.,
W, = 157 in., Yo = 0.000496 lb/in? for the 30 kw/wing array, C4 = 0,06673 and
C5 = 5.53.
Then for a 160 inch segment of the container chz Yy
Woo = 10.47 &5 v, + 5.53 (D45)

and assuming a constant weight per inch

+ 0.0352 w (D46)

W.,.,= 0.0668 RB Wp Yy B

cC

for the unbroken array.
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For the broken array an additional weight proportional to the container
weight will be added to Equation (D46) to account for additional structure due
to the discontinuity to match the cover weight quoted for the 60 kw/wing array.

Thus for the broken array

Wog = 0.0668 &5 wy v,

+ 0.0577 Wp (D47)
The weight for the container of the 30 kw/wing and 60 kw/wing configurations with
cc = 44.5 1b (20.2 kg) for 30 kw/wing

and WCC = 90.11 1b (40.96 kg) for 60 kw/wing.

heavy solar cells are then estimated as W

3. Mast Tip Fitting
The following data points are available for extrapolating the tip fitting
weight for the foldout array, see Figure D12,

12.5 kw/wing 30 kw/wing 60 kw/wing
Weight, Wf 1.61 1b 1.54 1b 2,20 1b
(0.73 kg) (0.7 kg) (1.0 kg)
Blanket Tension, lb 22 3 5
Mast Diameter, in. 14.7 7.0 11.0

Initially it was assumed that the tip fitting is of deflection limited design
and hence, proportional to the total blanket tension. This did not resuit in
reasonable scaling laws. It was then assumed that the tip fitting is designed by
launch loads and that the 60 kw/wing broken configuration carries additional load.

The scaling method for the fitting weight then parallels that used for the

container.

W = G &g wp Yy +Cy (D48)

solving for the constants in the above equation using the 12,5 kw/wing and

30 kw/wing data,

06 = 0.00127 C7 = 1.290
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Thus :

Wy = 0.00127 £ wp v, + 1.29 (D49)

For the unbroken array, and

Wp = 0.00127 &, wp v, + 1.70 (D50)

for the broken array.
The tip fitting weights for the 30 kw/wing and 60 kw/wing configuration
with heavy blankets can now be estimated using Equation (D49) and (D50).

Wy = 1.92 1b (0.87 kg) for 30 kw/wing
and
W, = 2.98 1b (1.35 kg) for 60 kw/wing

4, Support Struts

The support strut weight for the 12.5 kw/wing configuration is listed in
Reference 12. TFor the 30 kw/wing and 60 kw/wing configurations, the support
struts have been included as part of the container weights. IMSC has estimated

the support strut weights as follows:

12.5 kw/wing 30 kw/wing 60 kw/wing
Heavy Blanket Light Blanket Light Blanket
Unbroken Unbroken Broken
Weight, WSS 2.66 1b 1.45 1b 2,18 1b
(1.21 kg) (0.66 kg) {0.99 kg)

The function of these struts is to support the container/blanket assembly during
launch, see Figure D12, It will be assumed that the weight is determined by the

blanket weight for either stress or buckling limited designs.
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Wgg = Cg L5 wp Y4 + G (D51)

The three data points above do not fit Equation (D51) too well. A least squares
fit with a bias toward the 12.5 kw/wing configuration gives the following
relationship.

wS

g = 0.0037 EB e Yy + 1.73 (D52)

The weights for the 30 kw/wing and 60 kw/wing configuration with heavy solar

cells can be estimated as

3.18 1b (1.63 kg) for 30 kw/wing

=
I

55

and

WSS

5.46 1b {2.48 kg) for 60 kw/wing

5. Box Hinge Structure (Broken Configuration Only)

IMSC does not provide encugh detail in Reference 13 for the design of the
box hinge structure for the broken configuration, nor are weights listed for
these items.

An arbitrary criteria for sizing the structure was selected. It seemed
desirable to have the hinge structure stiff enough such that it contributes the
same deflection to the system as the container.

Figure D13 shows a schematic of the box hinge structure design. The stiff-
ness of the container has been estimated using one inch thick honeycomb with a
fiberglass face sheet thickness t.

‘ The relationship for the container stiffness and its weight is approximated
by

W
BT = 10.26% (D53)

B

Equating the tip rotation of a 40 inch segment of the container to that resulting
from the hinge structure for an articulating container segment of length Re the

strut weight can be related fo the box cover weight for each side by
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Figure D13. Box Hinge Structure Concept

BH T (054)

Substituting into the above the expression for the container weight, multiplying
by two to account for two such structures and adding 20% for fittings, the
feollowing expression for the box hinge structure is obtained.

4 2

WBH = 0.36 x 10 Re QB Yy + 0.31 x 10

4 .2
Re (D55)

The box hinge structure weight for the broken 60 kw/wing array with Qe = 157 in.,
EB = 2000 in., Yy = 0.00128 lb/in? is estimated as

WBH = 3.0 1b (1.4 kg)
ROLLOUT ARRAY

The rollout array weights are defined for two different configurations, a
nominal 10 kw/wing array and a 60 kw/wing array. The details for the 10 kw/wing
array configuration are contained in Reference 14. The 60 kw/wing configuration
is defined in Reference 15. Both configurations use 3 mil (75 micron) solar
cells with a 1 mil (25 micron) cover sheet, and a 1.5 mil (38 micron) substrate.
The nominal power density is 0.000090 kw/in? (0.139 kw/mz) and a corresponding
weight density of 0.000523 1b/in> (0.368 kg/inZ).
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NOMENCLATURE

A Cross Sectional area, in?

c Distance from Neutral Axis for Bending Beam, in.
Ci Constant

dD Drum Diameter, in.

ds Shaft Diameter, in.

FD Drum Tension Load, 1b

FR Drum Reaction Load, 1b

I Section Moment of Inertia, in?

lB Blanket Length, in,

RCC Distance from Array Centerline to Drum Edge, in.
QD Drum Length, in.

QH Header Length, in.

QS Shaft Length, in.

M Moment, in.-1b

g Blanket Width, in.

WE Blanket Weight, 1b

WCS Center Support Weight, 1b

WD Drum Weight, 1b

WFB Folding Structure Weight at Base, 1b
WfH Folding Structure Weight at Header, 1b
WH Header Weight, 1b

WLE Leading Edge Member Wedight, 1b

WS Shaft Weight, 1b

Yy Blanket Area Density, lb/in?

| Beam Rotation, Radians
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DERIVATION OF SCALING EQUATIONS

1. Drum
A sketch of the drum is shown in Figure Dl4.
The following data are available for extrapolation from the two conceptual

design configurations:

10 kw/wing 60 kw/wing
Drum Weight, W_, 1b each, 2 required/wing 6.5 11.5
Blanket Weight, W_, 1b 30.8 158.1
Drum Tension Load, FD, 1b 1.6 27.6
Drum Length, QD’ in, 87 1?0
Drum Diameter, dD, in. 12 12

An observation is made immediately that the drum weight is nearly propor-
tional to the drum length with a lineal weipght of 0.075 1b/in. for the 10 kw/wing
configuration and 0.77 1b/in. for the 60 kw/wing configuration. This would
indicate that the design is not stress limited as for a stress limited case the
drum weight would be proportional to the drum length squared and the mass loading
(drum mass plus blanket mass).

It will be assumed that the drum weight can be expressed in the following

form:

p= Co W +Cyy By (D56)

solving the above for C10 and Cll for the two cases WD = 6.5 1b, WB = 30.8 1b,

RD = 87 in. for the 10 kw/wing configuration and WD = 11.5 1b, Wﬁ = 158.1 1b,
RD = 150 in. for the 60 kw/wing configuration
ClO = 0.0028 Cll = 0.0737
Thus
WD = 0.0028 QB Wp Yu + 0.0737 ﬂD (D56a)
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2. Shaft

The following data for two conceptual designs were used for deriving the

weight scaling equation. A sketch of the shaft is shown in Figure DI15.

Shaft Weight, WS’

Drum Length, RD, in.

Blanket Tension Load, FD’ 1ib
Distance from Array Centerline to Drum
Edge, QCC’ in.

Blanket Length, RB,ain.

1b each, 2 required/wing

10 kw/wing 60 kw/wing
0.48 -7.08
87 150
1.6 27.6
6.3 15.7
677 2382

In deriving the weight scaling equation for the shaft the following condi-

tions will be considered: (a) shaft bending due to blanket tension, limitations

due to stress or deflection, (b) launch loads due to drum weight, stress

limitation:

(a) Shaft Bending

The moment acting on the shaft is
1
M=5

Assume the shaft diameter to be

4 m D
S 2

(i} Stress Limitation

d

M
__¢c ~ D
=73 ¢ &7

ﬂd3t Td. .t
Im—D 4 =D
' =~ 64 2
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Assume that the shaft length ES is the same as the distance

between the centerline and the drum edge

'Q’S = 'Q’CC

and furthermore

JZ,CC = 0.1 'Q‘D

The shaft weight, WS, can then be wraitten as

WS = A SLC o)
WS = 0.05 Tl’th Q’D o)
SFD RD
=T
ﬂth
and
0.4 Eg p FD
WS - — (D57)

D

Since dD’ g and p will be assumed constant for stress scaling,

assume the form of the scaling equation to be

2
WS = C 2 RD FD + C (D58)

1 13

where the constant C13 is to account for fitting weights. Solv-

ing Equation (D58) for C 2 and C13 by using the 10 kw/wing and

1
60 kw/wing data

- =5 -
G, = 1.084 x 10 Cpq = 0.35
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Thus

W.= 1.084 x 10> &

2
3 D FD + 0.35 (D58a)

{ii) Deflection Limitation

The rotation due to a moment

oM
e~EI
2
3.2 FD lD
== —
E ﬂdD t

then the shaft weight WS can be related to the deflection

0.16 F s',g 0
Wy = . (D59)
E a6

Assume the shaft material is aluminum

E =10 x 10° 1b/4n% o = 0.1 1b/in>
Then
3
F. %
Wy = L.11 x 1071 ——%—L (D59a)

the form of the scaling equation then becomes

~ 3
Wg = Cp, Fp .Q,D + C}.s (D60)

From which, using the available data

- -8 -
C,, = 7.166 x 10 Ci5 = 0.41

Do



(b)

and

W, = 7.166 x 10°°

3 .
. Fp, 4 + 0.41 (D60a)

Shaft Loading during Launch
To obtain the reaction of the drum on the shaft it will be assumed that
the drum is excited in its first bending mode, a magnification factor

of Q = 50 and an effective mass of 61% of the total mass.

Then the force acting on the shaft is

FR =

M=

(50) (0.61) (W, + Wp) (D61)
using Equation (D56a) .

= 12.25 (1.003232 + 0.07372D) (b6la)

Fa DA

and the moment on the shaft assuming a shaft length of RS ~ 0.1 RD

B 2 2
M=1.53 anD Y, + 0.112 zn (D62)

For this condition it will be assumed that the shaft is stress limited.

Then the shaft weight can be related to the stress by the equations

shown under (a){(i) above.

Wg = C o (0.010225y

3
g A + 0.00075) RD + C

17 (D63)

Solving for C and C._ by using the 10 kw/wing and 60 kw/wing data.

16 17
016 = 0.000167 C17 0.032
-6 -7 3
WS = (1.706 x 10 QBYA + 1.25 x 10 7)) QD + 0.03 (D63a)
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Comparing Equation (D63a) to Equation (D58a) it is concluded that the
effective stress in the shaft due to the blanket tension is lower than
due to the launch condition. Thus for the shaft weight the larger of

the weight obtained from the following two equations will be used.

7.166 x 1070 FD,Q,% + 0.41 . (D60a)

=
i

6

(1.706 = 10™°%yy, + 1.25 x 107) 23 + 0.03 (D63a)

=
I

3. Center Support

The function of the center support is similar to that of the shaft, see

Figures D14 and D15. The procedure for the derivation of the weight equation

for the center support is identical to that used for the shaft.

10 kw/wing 60 kw/wing
Center support weight, WCS’ 1b each,
1 required per wing 4,91 19.62
Drum Length, RD, in, 87 150
Blanket Tension Load, FD, 1b 1,6 27.6

(a)

Bending in Deployed Configuration
Consider only deflection limited condition. The weight equation is of

the form

W 23 + c, (D64)

cs - Cig Fp*p 9

using the data available for the 10 kw/wing and 60 kw/wing

configurations
C.. = 1.596 x 10~/ C.. = 4.75
18 = 1 19 = *
W.. =1.596 % 10~/ F. 4> + 4.75 (Db4a)
CsS ) DD *
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(b) Loading During Launch
Cs
using the available data
020 = 0.000372
W.. = (3.80 x 10°°
CS ‘
&, Header

The stress limited condition indicates a weight equation of the form

= 3
W.o = 020 (0.01020 QBYA.+ 0.00075) QD +C

021 = 3,91

21

-7, ,3
f5Y, +2.79 x 1077) 25+ 3.91

(D65)

(D65a)

The center section weight will be evaluated using Equations (D64a) and

(D65a) and the larger of the two values will be used.

The header is affected only by the deployed loading of the blanket tension,

see Figure Dl4.

used to derive the scaling equations.

baseline configuration.

Header Weight, W., 1lb, one required/wing

Drum Length, ED, in.

Blanket Tension Load, F

(a)

Stress Limitation

D’

1b

Assume a cross-section as follows:

t << b
a/b =2
b= 0.1 dD

D93

Both a stress limitation and a deflection limitation will be

The following data are available for the

10 kw/wing 60 kw/wing
1.98 4.36
87 150
1.6 27.6
ltf— b —g

i

e o —a]



then

e
I

0.6 t dD

- 0.00333 t dg

H
I

The header length will be assumed

!LHz 1.2 £D

The header weight then is

AJLHp p = 0,056 lb/in?' for graphite epoxy

=
il

=
Il

0.0403 ¢ dD'Q’D
The moment is

M=10.6 FBQD

Relating W, to O

H
"
H 0.726 od (D66)
D
Then the weight scaling equation will be assumed of the form
u P05 + G, (D67)
H - 22 DD 23

Solving for sz and 023 from the available data

— —6 —
€, =3.91x% 10" and C,, = 1.93

Do4



Thus

6

_ -6 o g2 '
Wy = 3.91x 10~ Fply + 1.93 (D67a)

(b) Deflection Limitation

The tip rotation can be expressed as

= ML
ET

2

~ 108.11 FDED

B =
3
X dD t

Then

3
2,179 FDRB

W, = el B (D68)
LI d% 0

Assuming E, dD and 0 to be constant the scaling equation is of the

form
W.=C. F L +C (D69)
h = Cou Fplp + Cys

with
C., = 2.58% x 10°° G.. = 1.95
24 = 2 95 = 1.
W, = 2.584 x 1070 F.0° + 1.95 (D69a)
H * DD *

For the header the weight will be determined from Equations (D67a) and

(D69a) and the larger of the two will be chosen.
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5., Leading Edge Member
The leading edge member, according to GE, consists of a rectangular cross-—
sectional beam with minimum gauge (0.030 in.) thickness wall, constant weight

per length. See Figure D14 for sketch of Leading Edge Member.

10 kw/wing 60 kw/wing

Leading Edge Member weight, WiE’ 1b 1.06 2.16

brum Length, QD’ in. 87 150

For constant weight/length
e = G p (D70)
026 2 0.0133
WiE = 0,0133 RD . (D70a)

6. Folding Structure for Broken Arrays

To obtain an estimate for the weight of the folding structure for the
broken arrays it was assumed that the major function of the structure is to
provide support during the launch phase. Since the structure is not well defined
it has been arbitrarily assumed that the folding structure weight located at the
array base is 15% of the center support weight and similarly the folding struc-
ture of the header weighs 15% of the header weight, as determined from the
launch constraint.

Thus for the basge

7

_ - -8, .3
WFB = (5.7 x 10 QBYA + 4.18 x 10 7) ED + 0.59 (D71)

and for the header assuming a stress limited design

W = 5.86 x 10/

2
FH FBQD + 0.29 (D72)

D96



APPENDIX D

SECTION 1

PART 4

SCALING EQUATIONS FOR
THE WEIGHTS OF THE
MECHANTSMS

D97



APPENDIX D

SECTION I — PART 4

SCALING EQUATIONS FOR THE WEIGHTS OF THE MECHANISMS

APPROACH
The scaling equations for the mechanisms have been derived using the weight

data supplied for the conceptual designs. The weight data for the foldout array
was obtained from references 12 and 13. The rollout array weights are contained
in references 14 and 15,

In developing the scaling equations, it was assumed that each mechanisms
scales linearly, nonlinearly or does not change significantly in weight.

The assumptions made in arriving at the scaling equation for each mechanism

are described as part of the derivation.

FOLDOUT ARRAY

Nomenclature
A - Intermediate tension distribution bar attachment point-assumed to
be 0.91.1
B - Blanket preload, psi

L -~ Mast length

Ll — Blanket length, ft

N - Negator spring weight, 1b

NH - Negator hub weight, 1b

NR - HNegator reel weight, 1b

P - Wing power, kW

PW - Panel wire retainer wedight, 1b
8 = Shaft weight, 1b

T - Total blanket tension, 1b

Tl — Full blanket tension, 1b
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T2 ~ Intermediate blanket tension, 1b

T3 - Guide wire tension, 1b
TMl - Full tensioning mechanism weight, 1b
TM2 ~ Intermediate tensioning mechanism weight, 1b
i ™, - Guide tensioning mechanism weight, 1b
Tq - Containment box deployment torque required (in.-1b)
W - Tensioner wire weight, 1b
Wz - Blanket width, in.
WR - Wire reel weight, 1b
WS — Washer weighé, 1b

DERIVATION OF SCALING EQUATIONS

1. Tensioning Mechanisms

The tensioning mechanisms consist of the following parts: Wire, negator
spring, wire reel, negator hub, negator reel, shaft and washers. The guide
wire tensioner also includes panel wire retainers.

The wire, negator spring and the panel wire retainers are assumed to scale
linearly and 1:1 with blanket length. The wire reel and spring reel are assumed
to scale linearly but lesg than 1:1 with blanket length. The negator spring is
assumed to scale linearly and 1:1 with mechanism tension. The spring hub is
assumed to scale linearly but at a rate of less than 1:1 with mechanism tension.
The shaft and washer remain constant.

Using the above assumptions, the guide wire tensioner weight can be written

as follows:

™, = Tlﬁ“z‘(w + N Ef—-:— PW) + (ﬁ - 1) (1.5wR + 0.1NR)

(D73)

+ 35
+ WR + 5

H R

T3
+T_1 ZNH+S+WS
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Using the weight information supplied in reference 12, the variables in equa-

tion (D73) can be filled in,

_ L . Ec LIS ; L
Tiy = oo (0.000 + 0.455 T2 + 0.006) + (g5z - 1) [0.15 (0.112)
*3
+ 0.1 (0.053)] +| 5~ - 1) 0.2 (0.086) + 0.111+0.066 (p73a)

+ 0.153 + 0.026 + 0.007

If equation (D73a) is simplified and converted to 1lbs, the result is

_ I
™, = 0.022L (0.007 + 0,455 T3) + (IG? - 1) 0.048

+ (TS - 1) 0.029 + 0.579 (D73b)

It should be noted that two of each tensioning mechanism are required for

each wing.

Using the same steps as above, the equations for the intermediate and full

tensioning mechanism can be written as:

=
]

0.024 A(0.00l + 0.755 T2) + (0.01A - 1) 0.11 + 0.807 (D74)

=
]

(L -2y) 7y 0,036 + (1 - 1y - 1) 0.057 + 0.00234 T,

(D75)
+ 0,407

In the MSFC/IMSC array the mast length is approximately 1 meter longer than

the blanket length and this number should be used as the minimum difference

between the two.
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2, Tension Transfer Mechanism Weight

The tension transfer mechanism weight scales directly with blanket width.
Using weight information from reference 12, the scaling equation can be written

ass

Tension transfer weight = 1.14 x 10—'4 WE (D78)
3. Contaimment Box Cover Launch Latch Weight
It is assumed that the folded width of a MSFC/IMSC blanket will remain at
its present 14,85 in, while the array power output increases, and the contain-
ment box width is constant at 17.54 in., then the latch configuration will be

ags shown below:

—— 17.54

Box Cover

O~

k//O\\\ 5,‘.(/5’/,,C'on.tzil:Lm‘m‘-.\rl.t Box
T e

\\n_ 24.,5°

Cable

The force that must be reacted by each latch pin can be found from
Latch force = 17.54 x ;ﬂi§§ x B (D77)

If the 1.5 psi preload for the 12.5 kW array is used the latch force is

17.54 x 1‘*é85 x 1.5 = 195 1bs. (D78)

The tension in the cable is

195
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A 1/16 in. Mil - C ~ 1835 cable with a breaking strength of 360 1b. can be used
b1
and scales directly with blanket preload. The length of the cable between latch

to provide a safety factor of 1.5. The cable weight per in. is 6.25 x 10

points is

5
2‘/ (L;i) + 42 = 19 in. (080)

and there are

W
E?%%Z- Latch points per side (D81)

The cable weight can then be written as:

B 4 ZWB
Cable weight = 1.5 6.25 x 10 (19) 17754

(D82)

+ 2(17.54) 6.25 x 1072

The hardware needed for each latch peint, (a latch pin on the cover, a latch
pin on the box, and a spring omn the cover latch pin) weighs 0.015 1b. The

expression for the latch point hardware is

ZWB
0.015 1755 (p83)

The hardware with a constant weight are pin pullers (0.385 1b), squibs (0.132 1b)
and cable ends (0.223 1b) which weigh a total of 0.74 1b.
The scaling equation for the total cover latch weight is

ZWﬁ

17.54

Latch weight = % 6.25 x 107% (19)
(D84)

2y

-4 B
+ 2(17. .
(17.54) 6.24 x 107% + 0.015 (17_54) + 0.74
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or

Latch weight = 9.03 x 107% Biy + 1.71 x 107> W, + 0.762 (D84a)

For the umbroken MSFC/IMSC array equation (D84a) is used once; however, for

a broken array the equation is used three times, once for each containment box.

4, Containment Box Launch Latches

For purposes of estimating weight the following latch was conceived:

CATCH (:> 4

LOCK

Both the lock and the catch are of aluminum construction except for the
pins and lock spring which are stainless steel. The weight of the latch is
0.022 1b for the catch and 0.03 1b for the lock.

Assuming that the latch would fail through bearing of the 3600 psi yield

lock dog on the catch pin the maximum latching force is:

0.25 (projected pin area)(Cos 36°)(32000) = 303 lbs (D85)

Since the load capacity of the latch can be increased (by changing the pin

diameter) with a small increase in latch weight it was assumed that the latch

masses will remain constant.
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In cases where part of the latch was connected to the solar array and part
was comnected to the spacecraft, only the weight of the part of the latch
connected to the solar array was included.

A pin puller will be attached to the apacecraft and a catch will be attached
to each end of the folded containment box. The weight of the latch which is

charged against the solar array is constant at 0.06 1lb per wing.

5. Containment Box Cover Cruise Latch
The containment box cover cruise latch mass is also the same as the latch

described in part 4 above. Six latches are required for a total of 0.312 1b.

6. Containment Box Cruise Latch
The containment box cruise latch will be a folding strut like the Voyager
RTG boom folding strut. The Voyager weight of 1.23 1b will be used. Two fold-

ing struts are required for a total of 2.46 1b.

7. Containment Box Deployment Actuator

The baseline contaimment box deployvment actuator is the actuator used for
the Voyager RIG boom deployment except that the number of springs have been
doubled. Since there is little known about the deployment torque needed, the scal-
ing equation is written as a function of deployment torque required and another

relation is supplied as a guide for determining required torque.

Tq

Containment box deployment actuator weight = 0.909 o8

(D86)

where

Tq = 10P (D87)

The relation for deployment torque required, Tq, should only be used in the
absence of more accurate torque data. Two deployment actuators are required

per wing.

3. Summary
The scaling equations for the MSFC/IMSC solar array are as follows:

® Guide wire tensioning wechanism -~ two required per wing.
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™, = 0.022L (0.007 + 0.455 T3) + (-_I:f - 1) 0.048

3 10
(D73B)
+ (T3 - 1) 0.029 + 0.579
Intermediate tensioning mechanism -~ two required per wing.
TM2 = 0.024 AL@.OOl + 0.755 Tﬂ +1(0.01A - 1) 0.11 + 0.807 , (D74)
Full tensioning mechanism - two required per wing
™; = 0.036 T, (L - Ll) + 0.037 (L - Ll) + 0.00234 T;+0.407 (D75)

Tension transfer

Tension transfer weight = 1.14 x 1074 W

Containment box cover launch latch weight

9.03 x 1074 BWp + 1.71 x 1073 W, + 0.762 unbroken array

]

latch weight

9.03 x 1074 B, + 1.71 % 10™° W, + 0.762 (D842)

latch weaght B B

+ 2(9.03 x 104 By

-3
1 T 1.7 X 10 " W

Bl

+ 0.762) broken array; where Wﬁl is the width of the

end blankets, in.

Containment box launch latches

0.06 1b constant

Containment box cruise latches - broken array only

2,46 1b constant

Containment box cover cruise latches - broken array only
0.312 1b constant

Containment box deployment actuator ~ two required, broken array only
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0.909 - where Tq = 10P ‘(D86), (D87)

ROLLOUT ARRAY

Nomenclature
b - Spring width, in,
D ~ Mast diameter, in.
Dy - Spring hub diameter, in.
L ~ Mast length, ft
Ly - Number of drum launch latch points required per wing
Ls - ©Negator spring length, in.
M - Individual spring torque required, in.-1b
Mt ~ Drum torque required per blanket, in.-1b
n -~ Number of springs used in each drum
N - Number of turns of the drum for deployment
P - Array power, kW
R - Drum radius, in.
t - BSpring thickness, in.
T - Total blanket tension, 1b
Tp - Blanket tension required for partial deployment, 1b
Wb - Weight of drum bearings, 1b
We - Sleeve weight, 1b
Ws ~ Spring weight, 1b

DERIVATION OF SCALING EQUATIONS

1. Tensioner

The tensioner has the two-fold function of holding the blanket flat by
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pulling it tight during deployment, and restowing the blanket by rolling it onto
the drum when the mast is retracted.

The tensioner performs these functions by having a negator spring wound
around drum shaft which provides a torque to the drum which pulls the blanket
tight.

Reference 14 gives the total tensioner weight for the 10.5 kW rollout wing
as 1.32 1b (0.60 kg) with two being required per wing. Since no weight break-
down is given for the tensioner in reference 14, tensioner wgight breakdown
from reference 12 was used to obtain all tensioner motor component weights except
the spring weight. The spring weight can be obtained as follows:

The torque (M) which the tensioner is required to impart to the drum can

be found from
M = RT (D88)

Once obtained, M is used to enter chart W in reference 21 where t, D3 and b

are obtained. The required weight of the spring can be calculated from

Ws = [ﬂN(DB + Nt) + 1OD3]n 0.29bt (D89},
where
- 6L
M= (D90).

and 0.29 is the weight density of the spring.
From reference 12, the weight of the temnsioner components other than the

spring are found to be 0.44%9 1b. The tensioner weight then becomes:
[wN (D3 + Nt) + 10D3}n 0.29bt + 0.449, 1b (D91)

Equation (D90) yields a weight of 1.199 1b (0.546 kg) per blanket or 2.398 1b
(1.09 kg) per wing for the 10.5 kW rollout array.

If the tensioner weight for the 60 kW/wing rollout array is calculated as
above, the result is 127.616 (58 kg)/wing rather than the 51.7416 (23.52 kg)
published in reference 15.
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If it is assumed that the blanket tension required at any partial deployment

position ig expressed by:
T = pkP (D92)
where

partially deployed length (D93)
fully deployed length I

Lp =

and it is also assumed that four springs are used to tension each blanket, then
the torque required from each spring at any partial deployment position can be

written as

M=-t (D88a):

If it is assumed that the tension is to change in a step function at 25%, 50%

and 75% of deployment and remain constant between these deployment lengths, then

equation (D89) can be rewritten as

_ N N '
Ws = 4 [ﬂzj (D3 + 419 + 10D3] bt 0.29 (D89a)

M must be calculated four times, using Lp = 0.25, 0.5, 0.75 and 1, and used
to find walues for D3, b and t, from chart W in reference 21. Equation (D89a)
must then be used four times tc calculate Wsl, Wsy, Wsq and WSA. The weight of

the tensioner may then be found from
tensioner weight = (Wsl + tWs, + tWsy + tWs, + 0.288) (D94).
Using the above method to calculate the tensioner weight for the 60 kW/wing roll-

out array 52.03 1b (23.6 kg) is obtained which compares favorably with the
51.74 1b (23.52 kg) given in reference 15.
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2. S1ip Ring Assembly

Reference 14 gives the weight of the slip ring assembly for the 10.5 kW/wing
rollout array as 2.86 kg (6.30 Ib), and reference 15 gives the weight of the
slip ring assembly for the 60 kW/wing rollout array as 4.52 kg (9.96 1b).

Since no other information was available, the scaling equation of the slip
ring assembly was obtained by drawing a line between the two data points and

finding the equation of the line:
S51lip Ring Assembly Weight (1b) = 0.0739P + 5.51 (D95)

3. Drum Bearing Weight
As with the slip ring assembly, very limited information was available about
the drum bearings. The drum bearing weight was scaled in a straight line fashion

as a function of total tension of both blankets. The equation is:
Wb =T 0.0127 + 1.28 (D96)

4, Mast Sleeve

The weight of the teflon was calculated as follows:

The sleeve diameter (D') is assumed to be 4 in. larger in diameter than the
mast. The 1/2 mil. silverized teflon weighs 6.17 x lO_3 lb/ftz. To elamp the
sleeve two aluminum rings D' in diameter 0.062 in. thick and 1 in. wide will be
used,

The scaling equation can then be written as:

3

_ 'L 6.17 x 10~ 24D' 0.1 y
We = ) + TE (pe7)
We = D' (5.14 x 107%L + 0.0125), 1b. (D95a)

5. Latches

The latches to be used for the rollout array are the same as described in
part 4 under the foldout array. In cases where part of the latch was connected
to the solar array and part to the spacecraft, only the solar array weight is

included.
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The drum launch latch consists of a pin puller mounted on the spacecraft
and a catch (with holes drilled in it rather than having a catch pin) mounted
on the drum., Assuming that only one latch is needed per drum, the weight to he
charged to fhe solar array is 0.044 1b.

Each drum cruise latch consists of one lock and one catch. The total
welght of drum cruise latches is 0,104 1b.

Each header also requires one lock and one catch for a total of 0.104 1b.

The total latch mass then is 0,252 1b.

6. Drum Deployment Actuator

Since General Electric made no provision for folding the drum during
launch, they had no drum deployment actuator. The following design was concedived

for the purposes of this study.

<;7r_"‘ ’ ' O
© S

The extended length is approximately 16 in. while the contracted length is

%

approximately 8 in.

Since little is known about the torque required to deploy the drum, the
actuator will be designed to provide up to 1000 'in.-1b deployment torque. With
the actuator acting along a line 3 in. from the center of the joint, 333 1b force

are required. With a 0.125 in. diameter plunger the plunger stress will be

333 1b

(0.125
2

2
) T = 27,000 psi

which can be easily obtained with aluminum. If a 0.5 in. ID tube is used for

the actuator, the area is

w (0.252 - 0.0622) = 0.184 in.2 (D98)
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and the required pressure is

-—§§§—19—-§-= 1809 psi (D99)
0.184 4in,

Asgsuming that 100,000 psi yield stainless steel will be used for the cylinder

the wall thickness must be

0.5 in. x 1809 psi

2 X 100,000 psi 0.004 din. (D100)

This is an unrealistic size from the manufacturing point of view, so a 0.020 in.

wall thickness will be used. The cylinder weight will be
r (0.27% - 0.252) 8 (0.29) = 0.076 1b (D101)
The plunger weight will be

7 0.6252(10) 0.1 = 0.012 1b (0102)

Assuming that one endcap is a 0.5 in. diameter disc 0.125 in. thick and the other
one is a 1 in. sphere that is 0.25 in. thick, the weight of the aluminum end-

caps 1s

0.1 [ﬂ 0.25%(0.125) + 9??1 (1.53j] = 0.091 1b (D103)

The gas producing squibs weigh 0.2 1b each. The total actuator weight is
0.075 + 0.012 + 0.091 + 2(0.2) = 0.579 1b (D104)
Two actuators are required per wing,
Since the weight of the actuator was set by manufacturing rather than burst

strength, the weight can be held constant over the range of sizes that may be

required,
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Summary

¢ Tensioners - two required per wing

Urbroken temsioners weight
b

= [TFN (D3 + N&) + 10D3]n 0.29 bt + 0.4409! V(Do) !

Broken tensioners weight = wsl + Wsy + Wsq + Ws, + 0.288,

!(Dgll')
where
Ws = 4 | X (D +5t) + 10D, | bt 0.29 (D89a)
4 34 3
. S5lip ring assembly
Slip ring assembly weight = 0.0739P + 5,51 (D95)
[ Drum bearing
Wb = 0.0127T + 1.28 (D96)
e Mast sleeve
We = ' (5.14 x 1074 + 0.125) (D96a)

® Latches
0.044 1b constant unbroken array
0.252 1b constant broken array

e Drum deployment actuators

1,158 1b constant
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Drum bearing
Wb = 0.0127T + 1.28

Mast sleeve

We = D" (5.14 X 1074+ 0.125)
Latches
0.044 1b constant unbroken array

0.252 1b constant broken array

Drum deployment actuators

1.158 1b constant

D113
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SECTION 11

PART 1

FREQUENCY EQUATIONS FOR THE LMSC FOLDOUT ARRAY
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APPENDIX D
SECTION II — PART 1

FREQUENCY EQUATIONS FOR THE LMSC FOLDOUT CONCEPT

The derivation of the frequency equations for the foldout concept is con-

tained in Reference 3. The derivation is repeated here only in the interest of

completeness, The first lowest bending mode and torsional mode is estimated

using energy methods.

1. Estimation of First System Bending Mode

Assume that the boom/blanket combination of the array deformed as shown in

Figure D16. Then the boom deflection y and the blanket deflected shape z can be

expressed as

.

= - ey
y=20 G_ cos ZL)

[ X L
| | l
| |
| l —la
| LOW TENSION | '
BLANKET SHAPE
I |
l |
I | ARI;AY DENSITY/LENGTH
| ! (o
DEFLECTED BEAM __—=F
P T —_— —
—— et
j —— 5
—
- i !
e —

Y

ﬁ .

/ BOOM DENSITY/LENGTH
(p)

/-‘- UNBENT BOOM LENGTH, L

Figure D16. Boom Temsion OBleAL ¥
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=8 ¥i,=8% in
z =6 L TP 8 Tt A sin 7

The strain energy of the boom, VB’ can be expressed as

—_— s L 4

ET o2 EL 2 m 2 %

V. = = (y’ ) dx = —— f 6 cog =— dx
B 2 2 . 16L4 2L

16L
0

and the shortening of the boom, A, due to the deflection §

L 2 L 22
_ 1 dy _ 1 §°m 2 =
A= 5 f (—dx) dx = > f 4L2 sin N dx

o] o}

The length of the curved array path'af‘can be expressed as

2 2 2 2 2
— 1 dp _ 1 AT 2 X _§m
OP—zf(*dx) d"“’P"zf—z—C"S T &+t L g

L
2,2 L 2 2
T A ( 21rx) §°m
= 1+ cogs—] dx + L - ——
412 f L 161
8]
GO
4L 16L
The stretch of the array, SA’

s o1 [2_ 8
A 4L 4

Dile

= 4 2 L b4
=E_I.._1I—z}—-62—f (1+COSB) dX.:'n-__EI_6

(D106)

(Db107)

(D108)

(D109)
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and the strain energy of the array, V A®

2 2
_ Tm 2 _ _@__
Vo= TIT (A A ) (D111)

The kinetic energy of the boom, KB
pw2 2 X 2
KB = -i-é—- 8 (l - cos ‘-2—'1“:-) dx

pw2 2 L TX 2 Tx
=— § f (1 - 2 cos 21 + cos -E-ﬁ-) dx {(Dil2)

o

pwszz [ 4L L:I _0.227 pwzézL
3, - 2g

The kinetic energy of the outboard support, KOS
2.2
_ Mw™§
Kos =2 (D113)
The kinetic energy of the axray, KA
dw2 8x ™= 2
KA=2—g- (-2——+A SlnT) dx
2 L 22
_ ow §Tx 28xA . TX 2 . 2 mx
= 7g (—-—-—-2-!— T 51nL+A sin 2) dx
L
(D114)
2 2
_ow |8°L , 28A L M= L mn
-2g 3+L(—x ﬂcosL-!- Trcos—L-dzvc)

2
A 2TX
+Tf (1 ~ COSs T, dx)

AN [62L 28AL AZL]

ow | %L | 28A | )
2 J 2g 3 m 2

2g 3 L

+

2
.L_.+
i
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Equating the strain energy to the kinetic energy the following relationship is

obtained:

vé EL 62 + Tﬂz (AZ 62) _ 0.227 pm2 62L
-3 L s )T 2g

(D115)

Mo® 82 . ow’ | 6L L 20AL | A%L
2 2g 3 T 2

A relationship between A and § must be sought., Moments about Point 0 of forces

on array equal zero.

fngg_xdx=T6—T(—g-?-) L
*/ (%=L.)

g
L. 2
2 x- >4 - TS - S _ Ar
wgcf (5 I + Ax sin L) dx = T6 TL (L L)

[#]
(D116)
m20 6L2+A - — CO E+ E'-cos:‘-r-}-c-dx = TAT
=— "3 cos = T i
g
3 2
U Wl [SL L AL g
——— 3 T
g
2
SL (D117)

In the above derivation the geometry is defined in Figure D16. The other

variables are defined as follows:
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Boom Stiffness

It

Cutboard Mass

Tension

Boom Weight Density/Length

It

Array Weight Density/Length

=
E a v H=H = HI
il

Circular Frequency, Rad/Sec.

All above must have consistent units. It is desired to minimize boom weight,
thus a relationship between EI and T is sought to minimize EI and hence, boom
weight,

Using Equation (D115) to find

d(ED) _
atr - O
Let
oo =2
g
el p
pr ==
g
a=2
o]
D118
Q- cj,mzL ( )
T = T2
41,
4
B=- 3
64T,
o= 0227 p70’L W’ | ow’L
~ 2 2 6

Then Equation (D115) simplifies to

_zx 8y 2 8 L oeET D119
Z + ( 4) a z 2 BETL + C ( )
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Differentiate the above

dET _
dt 0
(D120)
1 2 Y %a _§f 3da
, -3 ta +2a('r 4)3T—1T relallY
from (D117)
2
a= L > (D1173a)
> (%)
2 . il
w o
from which
wzd’Lz L?‘mzc'
T 3am 2
T
L L oL {1 , 1
T 933.1T+Q—5_T(§+1T)
T
S 1.1
T=" (3a+1r) (D121)
da _ 9a 3T
oT oT 3t
from (D11l7a)
3a _ 23w 9T _ 4L sa _ 12 2
TP w2 v me (D122)

Substituting (D122) into (D120)

2
i 2 Qw1 , 1} 12 a ,aQ 12 2 012 2 _
-~ ta 2a4(3a+'fr) e T2 ma Tomge 0
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or

4 32 w Tr2
a = 1 = 1,0762
12
2 4f—=-1
ﬂ2

Substituting a into the expression for T gives

2 . 2
_ 1.97306 w0 LS _ 2 .2
TMIN 'ET-I = 11_2 = 0-1999 w oL
and
— 4 2 -, 1.4254M
EIMIN = (.23048 L'w (0.3207p + I +

2, Estimation of First System Torsion Mode

Figure D17 shows the system deformed in torsionm

Figure D17. Torsional Deformation of Array
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The lateral component of force on element dx of leading edge member is:
dF = T° x odx/L {D128)

Potential energy associated with this is:

-2
1, T8 2
d‘&i’l =3 {Tx0dx/L) *» %6 = Sr X dx (D129)

Total potential energy for whole arr:—jty blanket

'2 8 y "2 3r
_ T 2 _T8s
Vl =51 f x° dx = (D130)

M

g = = - (D131)

Kinetic energy of element dydx located at (%, ¥y)

o, L L 2
_2-.[ f (—L"") dxdy o, = mass/unit area
o -3

mzcr 92 L ]
_ 0 2.2
= 5 %y dxdy
21,
o} —~5
oo 0? .3 |3 w'o s’
= g 5 - -;—-—3 . T: -—---—-———-——-—-09 (D132)
2L
Kinetic energy of outboard support, KOS
1 2
Kog = 3 I (wd) (D133)
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Equating potential energy to kinetic energy

3
e e 2% 1
3L T2 5 "2

(D134)
(8
2 _ 3L 2L
w= 3
¢ Ls
0 +_§
or
2.5
f2 _ 12 3L 5 2L (D134a)
47 g Ls
o) +'£
9 2
where
T = Membrane tension/unit width
L = Length
GJ = Torsional rigidity of mast
GD = Membrane mass density/unit area
2s = Width of complete array blanket
I = Mass moment of inertia of outboard support member about mast long. axis
f = Frequency, Hz
w = Circular frequency, rad/sec

3. Catenary Frequency of Stretched Membrane

From Reference 3 the catenary frequency of the stretched membrane is given

0.5 T
=— e D135
£ I ﬂo Hz { )

D123

by:



where

L = Length

T” = Tension/unit width

G, = Mass Density/unit area
£ = Frequency, Hz
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APPENDIX D
SECTION II — PART 2

FREQUENCY EQUATIONS FOR THE GE ROLLOUT CONCEPT

The derivation of the frequency equations for the rollout concept follows
the Rayleigh~Ritz energy approach used in Part 1 and documented in Reference 3.
Due to the different configuration of the blanket and the out of plane stiffmness

induced by V-stiffening the frequency equations differ substantially from the

flat foldout concept.

The frequency for the lowest bending and torsional modes will be estimated

using energy methods.

1. ESTIMATION OF THE FIRST SYSTEM BENDING MODE
The lowest bending mode frequency will be obtained by the energy method,

STRAIN ENERGY = KINETIC ENERGY

where strain energy includes the bending of the boom and stretching of the

blanket. The kinetic energy is derived from motions of the boom, the outboard

support and the array.

Let y(x) and p(x) be the traverse vibration mode shapes of the boom and the

blanket, respectively.

ol P
Vp = strain energy of boom bending = =5 ——% dx (D136)
dx
VB = strain energy of blanket stretching
L 2 L 2
~rli dp _ 1 dy
o o
m2 Lo >

(KE)B = kinetic energy of the boom =-§§ U/ﬁ y© dx (D138)

Q
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M w d
(KE)0 = kinetic energy of the outboard support = 2 3
Uw2 L ¢ ’
(RKE), = kinetic energy of the array = Fre *}r X+ p(x) | dx
o
Where
EL = bending rigidity of the boom

p = boom density

M = outboard mass
L = length of the boom and blanket
g = array density

w = circular frequency, rad/sec

The boom mode shape will be assumed to be the same as the static boom

(D139)

(D140)

characteristic with tip constraint. This relationship is based on test data and

is derived in Reference 20,

The boom static deflection curve has been derived as

y(x) = 8[A sinyx + B cosyx + Gx + H]

where

YL sinyL + cos YL - 1

vL{2-2 cosyL~yL sinylL + I'yL sinyL - YZL2P cogyL)

YL cosYL - sinyL

YL(2-2 cosYL - YL sinYL ¥+ I'yL sinylL - Y2L2 T cosyL)

G=w~yA , H=-R
2 T
Y ==
EI
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|
1l

Total pre-temnsiocn force in the blanket

Boom Root spring comnstant

"

EL

KRL

T =
The blanket mode shape will be assumed as

p(x) = o sin (ﬂl’.—‘~) (D145)

both § and o are undetermined amplitudes, however they are related through the

balance of moment on array.

Neglecting the cant angle B the relationship between ot and § can be estab-

lished using the same arguments as for the LMSC foldout array, Reference 3.

% = L (D146)

The displacement functions y(x) and p(x) are taken from the static deflec-

tion shape, Reference 20, they satisfy the following boundary conditioms,

—_ 2
EL s Q_%: at x=20
KR dax

and

Carrying out the integration, the following are obtained

- I 2
VB =3 ELy n16 (D147)
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where

Now let

n, = %WL(A2+B2) - %-(AZ—BZ) sin (2yL) + AB sin’ (YL)

n, = %YL(AZ-%BZ) +% (4%-8%) sin (2yL) - AB sin’ (yL)

-2A2 sin (yL) - 2AB cos (YL) + 2AB + 'YLA2

2

Ny =.% (BZ_AZ) sin (2vyL) - 2(A2+B + YLAB) sin (YL)

1

+ 2YLA2 cos (YL) - AB c052 (yL) + 'YLAZ (% +3 YL

+ AB(14y21Y) + % v1B?

v, + VA = (KE)B + (KE)O + (KE)A

W2 = 46
Ly v By [Le20, o
2 o Mﬁ YL A\3 TS 262
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(D149)

(D150)

(D151)

(D152)

(D153)
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where

MB = Boom mass = pL/g

MA = Array mass = oL/g

Using previously obtained relationship for ¢/8, one obtains:

2 2
{7 2 — 3 1l —= 7 — 2
E(ﬁ‘i“‘)" +(3“M"—3~-n)%’~
(D156)
1—, —\.2 3
+(5M+mﬂxg m2 = 0
where
A= m2
A _'ﬂ‘ZT
’ O—MAL
(D157)
— n3 MB M0 1
¥=Trw tw, *3
L Y

Equation (D156) has te be solwved for the first mode bending frequency.

2. ESTIMATION OF THE FIRST SYSTEM TORSION MODE
The derivation for the lowest system torsion mode follows the method

developed in Reference 3, summarized in Section II, Part 1 of this appendix.

Thus
T’w392
VA = Strain energy of the array =7 (D158)
mchw362
(KE)A = Kinetic energy of the array =—g — (D159)
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(KE)O = Kinetic energy of the outboard mass = %—I (we)2

where
T* = tension per unit width of blanket
0 = array mass density per unift area
w = width of the array
L = length of the array

The twisting of the array induces boom bending, Figure D18.

Figure DI18.

W hd dx 1 W2
F=f dF=f TXGT=§TT6

2
Fb = bending force = 2 F sin B = T’-&% 6 sin B

(D160}

The boom force deflection relationship for boom inplane bending has been derived

in Reference 9.

4RI 4T’w
F = (--'—--—-w _-) - 6
b L3 151
VB = boom bending strain energy

D131
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KINETIC

where

V,=1F -6=5T L -1 L (D162)
4E1 _ 4T°w 4EL _ 4T w
3 15L 1.3 15L
L
ENERGY OF THE BOOM
2 L
_ pw 2.1 pw 2
(KE)p =3 yax =5y s
0
(D163)
22 \2
n3 pr T’—L 6) sin” B
2y 8 4ET _ 4rw )
3 15L X

= weight density of the boom (1b/unit length)

= parameter defined in bending frequency derivation, see previous section
L
ElL

= boom bending stiffness

= kinetic energy of outboard support

Mowzﬁz 1 9
= 25—+ 5 I (u8) (D164)

2 2
M wz (T’"‘-% 8) s:i.n2 ] 1 9
+ = I (wh) (D165)

( EI 4T ’w)z 2

Nl O

L3 151

where I = moment of inertia of the outboard support. Let

VA + VB = (KE)A + (KE)B + (KE)D (D166)

-
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and

2T°w = Total tension in two blankets = T
201w = M.A = Total array mass
Then
1, (y1)? sin? B
T =+
3 2.2
(2 -1+
8|12 - ——
2 15
w" = 3 5 (D167)
I .1 . (YL) sin B
L 2 g Mt ( 2L2)2 gy + YIM )
16 {2 --113—
where

®w is the circular frequency in radians/seconds
B is the cant angle

I is the moment inertia of the ocutboard mass about the boom centerline, and
Ys W, MA’ MB’ MO and Mg have been defined in the previous section as

part of the derivation for the lowest bending mode.

3. CATENARY FREQUENCY OF STRETCHED MEMBRANE
The catenary frequency of the stretched membrane is identical to that
derived in Reference 3 for the foldout array, see Section II, Part 1 of this

appendix.

4.  DIFFERENCES BETWEEN THE APPROACH USED BY GE FOR ESTIMATING ROLLOUT
FREQUENCIES AND THE ASSUMPTIONS USED IN THE DERIVATION OF THE
EQUATIONS

The GE program for the estimation of array frequencies is proprietary and
the GE approach can only be inferred from the published reports, such as
Reference 9,

The approach for obtaining the lowest system bending frequency as used by
GE will be interpreted here for completeness and for purposes of comparison
between the GE approach and that used to develop the equations for this study.
The approach used by GE is to use the test data for the inplane blanket/boom
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combination to obtain an effective out-of-plane spring constant. The test data
relating tip deflection to tip force is shown in Figure Di%9(a). Figure D19(b)

shows the equivalent linearized model,

A F
ual D

R
t INCH

_REGION | REGION
2 3

{a) Measured

if
Keer ‘\,/
/ ! ) AL PAGE IR
"~ ORIGIN
/ | OF POOR QUALITY
#__F_a_,»f’Lf_ﬁm?w,h,ﬁumg

g,

TRANS

(b) Linearized

Figure D19. In-Plane Force~Deflection Characteristic for
Rollout Array
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Since it is assumed that the array operates in a gravity field and further-
more since the transition from Region 1 to Region 2 is not fully understood, only
Region 2 is of interest. Reference 9 gives the equivalent spring constant, of a

linear spring acting as the tip of the boom as

_ 4BL 4T | T wsinBl

Ref£ =7 3 LT L 8 (D168)
where f is the cant angle. Keff is evaluated at a value of § which corresponds
to the static deflection of the array under the gravity loading. This K

aff
represents an average spring constant for a particular loading, Figure D19(b).

The array is then analyzed as a flat array with a tip spring to ground acting
perpendicular to the array.

The derivation leading to Equation (D156) uses a different approach. The

basis for this derivation rests on the assumption that the slope of Region 2
should be used for the spring constant and not an effective spring comstant. It
is assumed that the array will have deflected to some 60 under gravity and that
it will be oscillating about that position. In deriving the energy relationships
for the frequency equation the static deflection curve for the boom was used.
It should be noted that the frequency of the lowest bending mode obtained in this
fashion is independent of the cant angle. Thus the advantage of the V-stiffening
array in bending lies in the increase in bending stiffness of the boom and no; on
the size of the cant angle. The cant angle does enter the equation for the

calculation of the torsional fregquency.
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APPENDIX D
SECTION II - PART 3

FREQUENCY EQUATIONS FOR POSITION BOOM SCALING

The derivation of the equations for scaling the position boom are based on
the solution of a two degree of freedom linear wibration system. The solution
1s approximate based on the comcept of effective mass, References 24 and 25.

Given the requirement that the system frequency of a sclar array wing shall
noet be lower than 5; radians/second and a position boom length 2p it is desired
to find a combination of array frequency W boom bending stiffness EIp’ boom
torsion stiffness, JGP and ?S?m weight, WP, such that the calculated system fre-
quency, w_ meets or exceeds w_.

The solution to the above problem is not unique, but for praetical applica-
tions the requirements can be satisfied by iteraéion to seek a minimum volume, or

weight constraint.

1. ESTIMATION OF THE POSITION BOOM BENDING STIFFNESS REQUIREMENT

k ka

Figure D20, Two Degree of Freedom Spring-Mass System Representing
The Position Boom and Array.

The two degree of freedom system shown in Figure D20 has the following

frequency equation

4 k, + ka ka 2 ka k
Q- [B—E 4 Bl g3 2 B0 (D169)
m m m m
P a a p
where
=uw
s
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and the k's and m's are the effective spring and mass for the array and position

boom, respectively.

Define
, k
we = 2 (D170)
a m
a
k
§-
P
which leads to
m
R I (1+—a) 2? +wwl=0 (D171)
P a mp a p

Equation (DL70) has a solution for the lowest system frequency given by

2 1/2
_J1il 2. M 2 1 2  Ma 2 2 2
UJS = 2 |:wp + mp waJ 5 \/(np -+ o wa) - Qwa wp (D172)

p

For sizing the bending hoom stiffness it will be assumed that the first array

. B
bending mode, W, accounts for 50% of the array mass, then

B 3 ET
@ = . P (D173)

P 3
Q, 0-23 M [ 0-5 bi

where

MP is the actual total mass of the position boom.
Ma is the actual total mass of the solar array.

and all other symbols have been determined previously. Equation (D173) is used
w%th Equation (D172) as follows: For a given B; and Ep a trial value of ff; and
W, >'E; is picked; mi and the array width determine Ma from the plots of Section
X1, assuming that the first bending mode exhibits the lowest frequency of the
array, the value of Mp can be estimated from the position boom design which

determined Efp. Equations (D172) and (D173) are used to iterate until a satis-
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factory combination of EI_ and mB are found, subject to volume, weight or strength

constraints. In evaluating Equation (D172) the following should be used for the
ratio M /M ¢
a p

m Ma

a%
m 0.46 M +M
P D a

(D174}

2. ESTIMATION OF POSITION BOOM TORSION STIFFNESS REQUIREMENT

The position boom torsion stiffness scaling required that the array/position
boom combined torsion frequency exceed the required system frequency, E;. It will
be assumed that the first array torsion elastic mode accounts for 30% of the
array inertia. Then the position boom frequency in torsion with an equivalent

array can be estimated as

9 JG

=P
“T0.7T, 2, (D173)

where
O is the circular torsion frequency rad/sec
J position boom solar moment of inertia
GP position boom shear modulus
Ia array mass moment aﬁ inertia about Eoom axis

Assuming that the position boom acts as a massless spring in series between the

array and the attachment peint the system frequency can be estimated as

- T a (D176)
2

where mz is the array torsion circular frequency rad/sec.

The procedure is the same as for sizing the boom in bending. It should be
noted that if no better information is available the trial o, will be used for
both wz and mz for a conservative estimate. If better information is available,
such as from the detailed printout of Appendix E. The actual estimated values

B T . . .
for W, and w, can be used for a more realistiec estimate.

D138



I.

11,

- COMPUTER

FOLPOUT ARRAY

1. Input Parameters .

2. Output Data
ROLLOUT ARRAY

1. TInput Parameters .

2. Output Data . . .

APPENDLX E

OUTPUT OF FPARAMETRIC DATA

CONTENTS



APPENDIX E

COMPUTER QUTPUT OF PARAMETRIC DATA

This section contains the detailed computer printout for a selected
number of configurations. Sdince it was impractical to show plots of all
pertinent data, only a selected set of data points was chosen for print-
out. Enough of these data points are presented such that linear inter-
polation can be used to estimate values for comnfigurations not listed.

The output is grouped by power level/wing and array width. The
data for each combination of power level/wing and array width £ill ome
page. The output consists of detailed weight lists for all components,
boom and canister properties, array moment of inertia, and torsion and
bending frequencies.

I. Foldout Array

1. Input Parameters

The input parameters to the foldout array computer program
was as follows:

Blanket power denmsity 0.000064 Ki/in. >
(0.0989 ;kW/m2)

Blanket weight density 0.00128 1b/in.>
(0.895 kg/m2)

Weight contingency factors:

Blanket 1.05
All other components 1.15
Acceleration field 1073 ¢

Note that the acceleration is used to determine the boom
strength capability ratio. The curves of Section X do contain data
points for cases where the capability ratio is below one.

2. Qutput Data
Most of the output data are self-explanatory and all units
are identified in the primntout. BSome output parameters which need

clarification follow:

Aspect ratio Defined as overall length over
overall width.

Center of gravity Measured from the fixed edge of the
array outboard along the boom axis.



Blanket tension

Moment of inertia

Buckling capability
ratio :

Strength capability
ratio

Abbreviations:

IT. Roliout Array

1.

Input Parameters

Total blanket tension. Sum of all
tensions produced by mechanisms.

The larger inertia (Il) is about an
axis located at the base of the array
along the width of the array. The
smaller inertia (I2) is about an

axls running along the extension
mast. The units are 1b-in.2

Capability ratio based on overall
buckling of the mast or local buck-
ling of the longerons, whichever is
smaller. Accounts for eccentric
loading on mast.

Based on strength capability of mast
in acceleration field.

BX Box
CR Cruise
CVR Cover

The input parameters to the rollout array are as follows:

Blanket power density (0.0000900 KW/in.2 (0.139 kW/mz)

Blanket weight density 0.000523 lb/in.2 (0.368 kg/mz)

Weight contangency factors:

Blanket

Other components

Acceleration field 10 ™ g

Cant angle, B

Boom parameter

where

=
=~
i Il

)
1

boom bending stiffness, lb-in.

1.05
1.15
-3
5 deg
T-4, [= =26
ET

boom length, ain.

total axial boom load, 1b

2

E-3



Clearance between  Approx. 13 in.
boom and blanket

The acceleration field was used to determine the boom
strength capability ratio. The data plots of Section X are not limited
by strength ratios below one.

2. Output Data

Most of the output data are self-explanatory, and all units
are jdentified in the printout. Most ocutput parameters are the same as
those for the foldout array. Only the ones that are different will be
discussed here.

Blanket tension The blanket tension is given per
side, in pounds.

Buckling capability Capability ratio based on overall

ratio buckling of the mast or local
buckling of the longerons, which-—
ever is smaller. Does not account
for increase in buckling capa-
bility due to V-stiffening.
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e

iy

W

T

ARRAY TYPE  LMSC F{jLD0UT
ARRAY LENGTH w 40,32 4

POWER/WING W 8,0 KW ARRAY WIDTH =z 2,00 M

ASPECT RATIND m 20,th

BLANKET AREA ® 12600406 IN«SQ BLANKET WEIGHT ®  146.4 LB
FREOUENCY DEPENDENT PARAMETERS
ferany MINTIMUM FREQUENCY HZ? *hiss 2022 J022 029 018 047 « 086
skdxs TORSIONAL FREQUENCY HZ *¥kka o191 o191 e 251 2338 W28 520
#ters  BENDING FREQUENCY HZ sasxy 022 « 022 29 «038 04T 2056
* 4RRAY PROPFRATIES ¥
ARRAY MASS (XG) 126.7 126,7 136,2 1%50.1 64,2 178.7
ARRAY WEIGHT (LB) 278,80 278,8 299,7 330,2 61,3 393,1
CENTER OF GRAVITY (IN) 660,8 660,8 647 .1 630,2 61640 603,7
ALANKET TENSTON (LB) 3,00 3,00 5,10 9,06 tu,16 20,39
MO¥ENT OF INFRTIA J1 «2037409 2037409 2143409 + 2297409 «2455+09 +261R409
MOMFHT OF INERTIA 12 21143406 11434086 1146406 1151406 +1158%06 21165404
SPECIFIf POWER (KW/KG) «N63 1563 L0859 « 153 $0U% « Q45
SPECIFIC WEJGHT (MB/Wpw) 15,8 §5,8 17,0 18,8 20.5 22,3
* 80M PRNPERTIFS «
DIAMETER  (IN) 12,07 12,07 13.84 16,09 18,10 19,93
El  (LBeINe3Q) «99397407  L909307407  L1TE91408 L RIBU0408 50212408  JT4I41408
RONT SPRING (LReIN/RAD) 01290406 «1290406 « 1946406 «3053606 2U3UBe0E . 45B25+08
RUCKLING CAPARILITY RATIO 9,87 9,57 9.%5 9,52 9eu8 942
STRENGYH LAPARILITY RaTIO 3,19 3419 8457 5,69 Be91 11,49
o
=
* CANNISTER DROPERTIES & g Q.
HETGHT (1N) 8E S4,84 54,84 57.77 61,47 6U,T9 67484
DIAMETER (IN) = 2, 14,25 14,28 16434 18,98 21436 23,54
L v
£ WEIGHTS (LAY # G
AR Ay B 278,8 278,8 29,7 330,2 561,3 393,
snoM = 39,9 39,9 52.40 T0.8 89,6 108,9
CANMTSTER ﬁas 28,9 28,9 17,1 48,8 60,7 72.8
FULL TENSIONER 140 1.0 1,2 145 169 2.4
INTERAEDTATE TENSTONER .9 o9 {,0 1.0 1.0 1.0
FREGUENCY INDEPENDENT REIGHTS (LR)
BLANKET n 166,4 SUPPORY STRUCTURE = 2.7 INTERCONNECT HARNESS o 8,3
BOX COVER w Teb BOY HINGE ® 0 COVER LATCH ® 1,0
CONTAINER n 16.0 MAST TIP FITTING w te? M1D TENSION MECMANISM w .01
COMY QX CRIISE LATCH » ) LONT BY €VR CR LATEH m o0 CONT BX DEPLOY DEVICE = o0
COMT AX LAUNCH LATCH = ot GUIDE WIRE TFNSIONER » 445


http:LBwIN.SO

ARRAY TYPE LMSC FOLDOUT POWER/WING ® 8,0 KN ARRAY WIDTH ®x 2,%0 M
ARRAY LENGTH % 32,26 ™ ASPECT RATIO 8 12,90 BLANKEY AREA g 12500406 INeSH BLANKET WEIGHT = 166,4 LB
FREQUENCY DEPENDENY PARAMETERS
L EEY L MINTMUM FREQUENCY HZ ®xsxx 029 W 028 029 2038 e 047 + 056
sdedd TORSIONAL FREOQUENCY M2 dkawx o136 o136 159 213 2268 «324
xeeex  RENDING FREQUENCY HZ #eadx 025 2025 o029 + 038 2047 « 056
L]
& ARRAY PROPERTIES #
ARRAY MASS§ (%6 117,2 £17.2 £120,8 129,2 137.7 11643
ARRAY WEIGHT (LB) 257.9 2%7.9 265,.8 284,72 I02.9 32149
CENTER OF GRAVITY CIM) 836,40 536,40 530,1 517,48 0642 49641
RLAMKET TEMSTOM (LB) 3,00 3,00 h,08 1.25 11,33 16,32
wiMEHT QF TMFRTIA 11 e122540% 1225409 1268409 13034009 1358409 iU OY
MOVENT (OF TNFRTIA 12 «1777406 «e1777406 1770405 21786406 1 T0UOE 2 1804s0S
SOEFTFIC ROWER  (KW/KEY 068 Ty 066 1062 » 058 « 055
SPECIFIC WEIGHT (KG/KW) 14,7 14,7 15,1 16,2 1742 iB,3
¢ RDOM PROPEQTIES
DIAYETER (TN} 10,74 10,74 11,68 13,44 15,14 16,61
EY (LA=TNa$Q) 62305407 WB230%407 5232407 15372408 28366408 «35595408
RONY SPRING (LReIN/RAD) 29091405 sF08L+05 1150406 1790408 528408 3359406
KUCKLTNG CAPARILITY RATIO 9,00 9,00 8,92 B.73 B.5% B,1%
STRENGTH CAPABILITY RATIO 3,00 3,00 3,72 5455 7452 9,59
¥ CANNISTER PROPERTIES ¥ 4
BETGHT (IN) 45,66 45,66 47,91 50,15 52.86 55,34
PIAYETER (TN} 12.68 12,68 13.7¢ 15,89 17482 19,60
* WEIGHTS {LB) %
ARRAY 257.9 257.9 20%,8 284,2 302,9 32149
ROAM 25,2 2%.2 29.% 19,7 49,9 6043
CANNISTER 224 22.48 25,9 33,9 42,0 50,2
FUULL TENSIONER 1.0 1,0 1.1 § ol te7 241
INTERMENTATE TENSTONER «? o9 o9 140 1.0 1,0
FREQUENCY INDEPENDENT WEIGHTS (LB®)
BLANKEY = 186,4 SUPPORT STRUCTURE = 2,7 INTERCONNELT HARNESS = 8,3
AOY COVER = Tet AOX HINGE = o0 COVER LATCH o 1,0
CONTATINER = 18,8 MASYT TIP FITTING m 1.7 MID TENSION MECHANISM = 01
CONT 8X CRUISE LATCH = o0 CONT BX CVR LR LATCH ® o0 tONT BX DEPLOY 'DEVICE = o0

CONT AX LAUNLCH LATCH =

ol GUINE WIRE TENBIONER =

ALTTVOD ¥00d 40
g1 EHvd TVNIOTEO



ARRAY TYPE LMBC FoOLDOUT POWER/WING = 8,0 KW ARRAY WIDTH m 3,00 M
ARRAY LENGTH = 26,88 M ASPFCT RATIO = 8,96 BLANKET AREA 3  L12500+406 IN=SQ BLANKEY WEIGHT = 166,40 LB
FREQUENCY DEPENDENT PARAMETERS

FEXUE MINIMUM FREQUENCY HZ $é%¥x 027 027 029 038 o047 + 056

¥4k s TORSYONAL FREQUENCY W2 #ixxyg o104 1048 111 148 +1R6 e 224

232 BENDING FREQUENGY M7 %#axs 027 027 0029 038 0LT « 055

¥ ARRAY PROPERTIES ¢
ARRPAY MASS (kG) 112,0 112,0 113,0 118,7 124,45 130,%
ARRAY WEIGHT (L 8) 2Ub,d 286,48 248,6 261,2 273,8 286,86
CENTER OF GRAVITY (IN) 051,2 451,2 4494 u39,9 431,3 423.4
BLANKET YTENSION (LB} 3,00 1,00 3,40 6,04 9,44 13,60
MOMEMT OF INFRTTA 1% «8217408 WB21740R LB250+08 2 8495+08 «8T33408 +B9T3+08
MOVMENT OF INERTIA I2 2553406 2553406 +2550406 2563406 2573408 s 2584406
SPECIFIC POAER (KW/KG) N7 2071 $ 071 067 Y LY
SPECIFIC WETGHT (KG/Kw} 14,0 14,0 14,1 14,8 15,6 15,3

‘& ROOM PROPERTIES *

N DIAMETER  CIN) 9,78 9,78 10,09 11,68 13,09 14,37
] ET (LBwINeSQ) W02782407 H2782407 L UBS52+07 «BTL0540T L1373I5s08 019959408

ROOT SPRING (LBeIN/RAD) WOB5BH 05 R 1:L1:TY1 JTS5H0405 1169406 1645406 12177408
RUCKLING CAPARILITY RATIO A,50 Ra50 Ao 45 8417 789 762
STRENGTH CAPARILITY RATIO 2.81 2,81 3,08 U,64 6435 8,18

* CANNISTER PRDPERTIES # .
MEIGHT (IN) 19,42 39,42 39,94 42,56 44,68 46,99
OIAMETER (IN) 14,54 11,54 11.9¢ 13,76 15,44 16496

$ WEIGHTS (LB) =
ARRAY 246,4 246,04 248,6 261,2 273.8 28646
Bs0NM 17,4 17,4 18,56 24,9 31,2 37.7
CANNISTER 18,3 18,3 19,4 25,4 31,4 3744
FULL TENSTONER 1,0 1,0 1,1 te3 1.8 1.9
INTERMENTATE TENSIONER .- - ? 1.0 1e0 1.0

FREGUENLY INDEPENDENT WEIGHTS (LR) '

ALLNKFT = fb6H,.4 SUPPORT STRUCTURE w 2,7 INTERCONNEET HARNESS = 8.3
ROX COVER = 7.6 BOX MINGE © o0 COVER LATCH = 1,1
COMTATNER = 17.6 MAST TIP FITTING m 1,7 MIN TENSTON MECHANISM = 02
CUNT BX CRUISE LATCH » o0 LONT 8X CVR £R LATCH ® .0 CONT HY DEPLOY DEVICE = »0
COMT RY LAHNEH {AYOH » ol GUINE WIRE TENSIONER = 3.4



ARRAY TYPE LMEC FOLDOUT POWER/WING w» 8,0 KW ARRAY WIDTH = 3,50 M
ARRAY LENGTH & 23,04 M ASPECT RATIO = 6,58 BLANKET AREA = o+ 12500406 INwSQ BLANKET WEIGHT = {6644 LB
FREQUENCY DEPENPENT PARAMETERS
rreres MINIMUM FREQUENCY HZ whx#xk N29 029 029 2038 047 # 056
wxees TORSIONAL FREQUENCY HZ exxtu 083 L0813 20873 w110 s 138 166
Arrek BENDING FRFEQUENCY MT **5xa 029 «029 029 «038 047 « 056
* ARRAY PROPERTIFS #
ARRAY MASS (¥G) 108,8 108,8 tos,8 1t12,8 117.0 121.2
ARRAY WFIGHT (LB) 239, 4 2319.4 239,4 2081 257,3 2bbeb
CENTER OF GRAVITY (IN) IRG, 4 189,44 389,4 1R2.6 I76.0 3h%,8
RLANKFT TENSTOM (LB) 3.00 3,00 3400 S.18 A 09 11,65
MOMENT OF INERTTA It +5009408 +D909+408 25903408 $6020¢08 8138408 6256408
MOMENT OF TNERTIA 2 o 3473404 « 3473406 s 3473406 23483406 o 349506 23509+ 06
SPECIFIC POWFR (KW/KGY «074 074 o078 071 «0068 166
SPECIFIC WFIGHT (KG/KW) 13,6 13.6 13,6 14,1 14,6 1541
* BNOM PROPERTIFS *
BIAMETER  (IN) 9,04 9,04 9,04 10,37 11,62 12,758
E! (LBeINaSR) 31219407 «31219407 n31289407 «SU21Bs07 «B85243207 « 12351408
ROOT IPRING {LRelIN/RAD) +SH14405 +3ULUe05 + 5414405 28191205 o 1150406 + 1519406
AUCKLING CAPABTILITY RATIO A, 0% 8,05 405 7sTH 7,38 Telb
STRENGTH CAPARTILITY RATIO 2.65 2,65 2469 3,93 S.hid Te02
® CANNTSTER PROFPERTIES %
HETGHT (TN} 34,87 14,87 34,87 37,08 39.13 40.99
DIAMETER (1IN} 10,66 10,66 10,66 f2e24 13,71 15,04
* WEIGHTS (LR) *
ARGAY 219,.4 2%9.4 39,4 248, 257.% 2bbab
8004 12.8 12,8 t2.8 {648 2iat 25.4
CANNIBTER 15,4 15,4 15,4 19,9 24,6 £9.3
FULL TENSINNER ted 1,0 1,0 1.2 -1 1.7
INTERMEDTATE TENSTONER «? 9 »9 1.0 1.0 1.0
FREQUENLY INDEPENDENT WEIGHTS (L8)
BLANKEY = 166, 4 SUPPORT STRUCTURE n 2.7 INTERCONNECT HARNESS = &,3
BROX COVER = Teb BOX HINGE m o0 COVER LATCH m 1.1
CONTAINER = 18,4 MA8T TIP FITTING wm 1.7 M1D TENSION MECHANISM = 02
CONT AYX CRUISE LATCH = o0 CONT BX CVR CR LATCH = W 0 CONT BX DEPLOY DEVICE = «0
CONT BX LAUNCH LATEH = ol GUINE WIRE TENSIONER = 3.1

EITIVAD J00d J0
S @OVd TVNIDIHO



01-3

ARRAY TYPE LMSC FOLDOUY

POWER/WING =

8,0 KW

ARRAY WIDTH ® 4,00 M

ARRAY LENGTH = 20,16 M ASPFET RATIO = 8,04 BLANKET AREA = +125004+06 INeSQ BLANKEY WEIGHT = 66,4 LB
FREGUENCY DEPENDENT PARAMETFRS
kEV kK MINIMUM FREQUENCY HY $i4xx #0318 031 031 «038 047 «056
#kaes TORIIONAL FREQUENCY HZ keskn 4070 370 070 W0B4 108 129
' IST1 BENDING FREQUENMCY HZ kxdin . 031 03 2031 038 0u7 056
4 ARRAY PROPEATIES &
AGRAY MASS [xG) 106,7 106,7 106,7 1091 112.3 115.6
ARRPAY WEIGHT (LB) aiu,8 234,.8 234 ,.8 2U0,1 2471,2 254,22
CENTER QF GRAVITY (JNY 43,3 3u2,.% 342,3 318.5 333,22 128,.3
BLAMKEY TENSINN (L B) 3,00 3.00 3.00 4,53 708 10,20
MOMENT OF INERTIA I el dn8 +HUGEE0B w461+ 08 LU508408 sU572408 «lb36408
MNENT OF INFRTIA 12 « 4539406 « U539+ 06 24539+ 06 2USEB4006 2UBLZH06 sU45TBe06
SPECIFIC PNAFR  (KW/KpY $ 075 + 078 2078 «U7T3 071 2069
SFEECIFIC WEIGHT (KG/KW} 13,3 13,3 13,3 13,6 14,0 14,4
¥ ROOY PROPERTYES ¥
BIAMETER  (INY 8,44 8.4 8,44 G387 10,49 11,50
El {(LLReINaS0) + 23797407 23797407 «23797407 o 36068407 « 55607407 «B1877407
A00Y SPRING (L ReIN/RAD) 2457405 «Ba§T+05 W 8417408 16033405 «B8UB040D 21116408
RUCKLING CAPARRILITY RaTIO 761 Tebl Tabl Te32 6.9% byb1
STREMGYH CAPARTILIYY RATIO 2.50 2s50 2450 5,18 4,68 6,09
* CANNIBTER PROPERTIES # ‘
MEIGHT {(IN) 3,40 31.40 3l.80 12.92 34,77 36,04
DIAMETER (IN) 9,96 .96 .96 11,06 12.37 13,57
® WEIGHTS (I.R) x
AqRay 234,8 234,8 234,8 24041 247,.2 250,2
A00M 9,8 9,A 9,8 12,0 15,0 18,1
CANNTGTER 13,3 13.% 13,3 16,2 20,0 2%,8
FULL TENSIONFR 1,0 1.¢ 1,0 1.2 1ot 16
INTERMENTATE TENSIONER o9 ) 9 .9 1.0 1.0
FREQUENLY INDEPENDENT WEIGHTS (LBY
BLANKLYT = R YT 19 SUPPORY STRUCTURE » 2.7 INTERCONNEET HARNESS & 8,%
ROY CNVER = Tabd BOX HINGE = : 0 COVER LATCH = 1.4
COMTAINER x - 19,2 MAST TIP FITTING 9 1.7 MID TENSION MECHANISH = o2
CONY ax CRUISE LATCH = o0 CONT BX CVH CR LATCH © 0 CONT 8X DEPLOY DEVICE = o0
COMT RX LAUNEH LATCH m | GUINE WIRE TENSIONER u 2.8


http:CLA-IN.Sf

T4

0
p 9004 &
A ova TN

ARRAY TYPE LMSC FOLDOUTY POWER/WING = B,0 KW ARRAY WIDTH = 4,50 M
ARRAY LENGTH = 17,92 ™ ASPECT RATIO = 3,98 BLANKET AREA @ « 32500406 INe8G BLANKET WEIGHY = 166,4 LB
FREQUENCY DEPENDENT PARAMETERS
12T Y] MINIMUM FREQUENCY HZ *#wrxs «033 «033 2033 +038 W47 056
HEesk TORSIONAL FREQUENCY HZ Sewsx 1061 W06t f041 «: 070 « 088 « 105
12177 BENDING FREQUENCY MZ x%3ex «033 2033 D33 + 038 s0u7 056
® ARRAY PRQOPERTIES ¥ '
ARRAY MASS (KG? 108,38 108 8 108,8 110,2 112.8 $115,4
ARRAY WEIGHY (LB} 23109.4 23%.4 a39,4 242,% 28,y 253,48
CENTER OF BRAVITY (1IN} 297.9 297.9 297,9 295,8 292.1 288,%
BRLANKET YENSTION ([LB) 3.00 3,00 2.00 4,03 b.29 %.06
MOMENT OF INFRTIA It 3533408 + 3533408 + 3533408 3553408 3591908 »3628+08
MOMENT 0F INFRTIA 2 + 6086400 «60B8¥ 06 +60BH%¥00 06093406 +6110406 W01 20¢008
SPECTIFIC POWER (KW/KG) T4 074 «074 «07% 071 0469
SPECIFIC WEIGHT (KG/XW) 13.6 13.6 15,6 13,8 14,1 f4.4
¥ RONM PROPFRTIFS ¥
DIAMETER (1IN} 7«26 Te96 T.96 B,58 Q.60 10,52
EI (LB=IN=SQ) «18812+07 018812407 18812407 02530707 + 39673407 »57318407
RONY SPRING (LBalN/RAD) #3T03605 « 3703408 « 3703405 «U626+05 «5480408 «B8540+08
RUCKLING CARABILITY RAYIO 7.23 Teld T.23% be99 6,59 6,23
STRENGTH CAPARILITY RATIO 2.37 2437 2437 e 4,08 5.32
¥ CANNISTER PROPERTIES * ' ,
NEIGHT (1IN} 28,66 28,66 28,66 29467 31,35 32.88
DYAMETER (1IN} 6,40 Q.40 9,40 10,12 11.32 12.41
¥ WEIGHYS (LR) *
ARRAY 2319,4 239,4 219,4 242,.5 2484 253.8
300 Te? Te? Ta7 8,9 11,2 13.5
CANNISTER 11,8 11,8 11,8 13.5 16,7 19,8
FULL TENSTONER 1.0 1.0 1,0 1.1 1.% 1.5
INTERHMENTATE TENSIONER 9 o9 8 9 1.0 f.0
FREQUENCY INDEPENDENT WEIGHTS (L&)
ALANKET = 1At 4 SUPPORT STRUCTURE = 2.7 INTERCONNECT HARNESS n 8,3
AQX COVER & Teb ROX HINGE ® o0 COVER LATCH & 2.7
CONTAINFR = 21,3 MASY TIP FITTING = 242 MID TEMSION MECHANISH = 202
CONT RY CRUISE LATCH » 2,8 CONT X CVR CR LATCH = o CONT BX DEPLOY DEVICE ®» 9
CONT BX LAUNCH LATCH = ol GUIDE WIRE TENSIONER = €7



ARRAY TYPE LMSC FOLONUY

A A

POWER/WING 6 8,0 KW ARRAY WIDTH = S, 00 M
ARRAY LENGTH = t6,13 M ASPECT RATIO m  3,2% BLANKET AREA n + 125004046 NSO BLANKET WEIGHT = 166,48 LB
FREQUENCY DEPENDENT PARAMETERS
fseraxn MINTMUM FREQUENCY HZ #xsxx « 034 + 034 « 034 +038 w047 « 056
¥aosks TORSTOMAL FREQUFNCY HZ %46t 4 W 054 054 054 « 059 074 089
ERns AFNDING FREQUENCY HZ 3¥sk# 034 LY 034 038 047 w056
® ARRAY PROPERTIFS ¢
ARAAY MASS (KB} 108,90 108,0 108,0 108,8 110,9 13,0
ARRAY WEIGBHT (LR) 237.7 237,7 237,7 239,4 2ud, 0 248,46
CENTER OF GRAVITY (IN)Y 268,.2 268,272 268,2 267,1 2hi, 1 61,2
BLANKFY TENSTON (LK) 3,00 3,00 3,00 3,63 5¢66 8.16
MOYEMT OF INERTIA It 22842408 2842408 o 2802408 +2850408 W2873408 22897408
MO“EMNT OF INERTIA 12 «+TUTT406 « 7477406 o TUTTE0A WTUB2H04 « 7501406 e 7523404
SPECIFIC POAER (XW/K(GY +074 U7l + 074 «0T4 $U72 « 071
SPECIFIC WEIGHT LKG/KW) 13.5 13,5 13,5 1346 13,9 14,1
* AGOM PROPERTIFS #
DIAMETER {IN) 7.55 T.55% 7T.55 7;92 8,86 ?QTI
EI (LEeIneSR) o 15205407 w]520%4+07 215205407 W 18393407 +28B1 2407 181595407
ROOT SPRING (LBwIN/RAD) « 3157405 + 3157405 « 3157405 o 364140% 5098405 «6741 4405
RUCKLING CAPARILITY RATID 6483 6,83 b.R1 ba67 bhe26h 5489
STRENGTH CAPARILITY RATIO 2426 2424 2adb 2460 Jubl u,71
¥ CANNISTER PROPERTIES *
HETGHT (IN) 26,43 26,43 26,43 27,03 28,59 29,99
DIAMETER (1N} 8,91 8,91 8.91 934 10,45 11,46
® WELIGHTS (LRB) *
ARRAY 37,7 237,7 237.7 239,4 244,.0 2uB,é
Bonm 6,2 b,2 b2 6.9 8,6 10,3
CANMTSTER 10,5 10,58 10,5 11,% 14,2 16,58
FULL TENSIONER 1.0 10 140 1,1 1.3 1.5
INTERMEDIATE TENSIONER 9 K- 09 9 1.0 1,0

FREQUENCY INDEPENDENT WEIGHTS (LB)

BLANKET » 16b. 4 SUPPORT STRUCTURE = 2,7 INTERCONNECT HARNESS a 8,3
RAOX CNVER = Teb BOYX HINGE = o0 COVER LATCH = 2,7
CANTAINER u 22.% MAST TIF FITTING a 2,2 MID TENSION MECHANISM = «03
CO~T BX CRHISE LATCH m 2.8 CONT BX CVR CR LATCH = ] CONT 8X DEPLOY DEVICE ® o9
CONT BX LAUNCH LATCH = ol GUIDE WIRF TENSIUNER m 2,5



ARRAY TYPE LMSC FOLOOUT POWER/WING & 10,0 KW ARRAY WIDTH m 3,00 M

xIFIVOD ¥00d d0
o gOVd TV NIOIHO

ARRAY LENGTH @ 3X,.40 M ASPECT RATIO ®» 11,20 BLANKET AREA 2 « 15625406 INe8SQ BLANKET WEIGHT x 208,0 LB
FREQUENCY DEPENDENT PARAMETERS
12 FEE ] MINTHUM FREGUENLCY HZ #%#r% $022 s022 « 029 « 038 2047 + 056
s#¥vex TORSINNAL FREQUENCY HZ #¥%¥% o103 o103 o138 + 185 +233 .282
1217 BENDING FREQUENGCY HZ #dasx 022 022 129 «038 f 007 « 056
® ARRAY PROPFRYIES #
ARRAY MASS (KG) 141.3 141,3 148,9 159,0 169,3 179.8
AGPAY WEIGHT (L8) 310.9 310,9 327,.5 Jua.9 3172.6 395,46
CFNTER NF GRAVITY (1N} S6847 568,7 558,0 S45,0 5331,5 5231
RLANKET TENSTON (LB)Y J.00 3.00 54314 9. 44 14,75 21,24
MOMENY OF INERTIA It 1630409 21630409 et OBUNG 1757409 21832409 1907409
MOMENT OF INERTIA T2 «Jtdjand J1ULDE «31UG40A 362406 « 31764086 «31944006
SPFCIFIC POWFR (KW/KgG) o074 «071 «067 « 043 « 059 +U56
SPECIFIC WFIGHT (XG/KW) td,4 14,1 14,9 15,9 16,9 18,0
£ ROOM PROPERTIES *
= DIAYETER (IN) 10,94 10,94 124,66 14,67 16,46 18,09
] £! (LR~IN=3D) «bT127¢07 w67127407 +12010+08 o21659208 +3UT2T4+0R « 50141408
t; RONYT SPRING (L B=]IN/RAD) 9610405 J9618408 1487404 e2314s08 *+32694086 JUZUAH0H
RUCKL ING CAPARILITY RATIO 9. .01 B.R& B 465 B3 G.21
STRENGTH CARPABILITY RATIO 2.48 Peldd 3«71 5453 T+50 GeS5T
* CANNTISTER PROPERTIES
HE IGHT (IN) UT .16 47 .16 49,99 53.31 S6.26 584,96
DIAMETER (IN) 12.94 12.91 14,94 17,.5%1 19,42 21435
-~ * WEIGHTS (LB) *
ARRAY 310.9 310,9 327,% 349,9 372.6 39546
ADOM 273 a7l.% 16,5 49,0 b1,7 Tde6
CANNISTER 23,4 23,4 30,58 40,0 49,6 89,2
FULL TENSIDNER ) 1.0 fe2 1.6 2.0 245
INTERMEDIATE TENSIONER 9 9 1,0 1.0 1.0 1,0
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET = . 208,0 SUPPORYT STRUCTURE = 2.9 INTERCONNECT HARNESS = 10,3
AQY COVER = 9.5 ROX HINGE s o0 COVER LATCH = 11
COMTAINER = 20,8 MAST TIP FITYING = t.A MID TENSION MECHANISM wm 202
CONT RX CRUISE LATCH = .0 CONT BX CVR CR LATCH ® 20 CONT RX DEPLOY -DEVICE = o0
CONT RX LAUNCH LATCH = o! GUIDE WIRE TEMSIONER m 1.9



Y14

-

ARRAY TYPE LMSC FOLDOUT POWER/WING 2 10,0 Ku ARRAY WIDTH o 3,50 M
ARRAY LENGTH 8 28,80 M ASPECT RATIO = 8,23 BLANKET AREA m 215625406 INwS0 BLANKET WEIGMT = 208,0 LB

FREQGUENEY DEPENDENT PARAMETERS

FEEES MINIMUM FREQUENCY H? #%xkg 023 023 «02% 2038 w007 g i1-1.3
*¥B4e% TORSIONAL FRFOUENCY MZ kE¥¥% 082 082 L1002 136 o171 2207
L2 L] BENNING FREQUENEY H? ¥#%kts o023 o023 w029 «038 o 0A7 o 156

* ARRAY PROPERTIES *

ARTAY MASS t(KG) 136,5 136,5 140, 148,40 1856,4 162.8
ARRAY WEIGHT (LB) 3004 300.4 309,4 325,5 34,8 358,2
CENTER OF GRAVITY CINY 4e1,0 491,0 Hg4,9 474,9 465,7 457.2
BLANKET TENSTON (L 8) 3,00 3.00 4455 8409 jes65 18,21
MOMENT OF TNERTIA T1 21166409 5166409 «118740% 1223409 01259409 21206400
MOMENT QOF INERTIA 12 271406 JU2T1406 4277006 «U293606 2310406 4331406
SPFCIFIC POWER  (KW/KG) 073 «073 £ 071 068 « 064 061
SPECIFIC WEIGHT (KG/KW) 13,7 13,7 14,1 jd,8 15,% 16,3

‘% BOGM PROPERTIES *

DIAMETER  (IN) 10,114 10,11 11,24 13,01 14,58 16,01
E! (i BolNmSQ) W4B900407  L48900407  LTH608407 13393408 L21130408 30720408
RUCT SPRING (LReIN/RAD) 27581405 27581405 1041406 21614406 2272406 +3008406
RUFKLING CAPABILITY RATIO 8.63% - 8,63 BaU6 8417 7.88 7459
STRENGTH CAPARELITY RATIO 2,34 234 3,18 4,78 b.51 8,37
* CANNISTER PROPERTIES * .
HETGHT (TN} 41,63 41,63 43,49 46,61 u9,00 51,36
DIAMETER (1IN} 11,93 11,93 13,26 15,35 17.20 18,89

¥ WEIGHTS (LB) »

ARRAY 300,40 00,4 309,40 125,5 34,8 158,2
800M 20,0 20,0 24,7 33,0 41,5 5044
CANNTSTER 19,7 19,7 25,9 31,3 38,7 T
FULL TENSTONER 1,0 1,0 1,2 1,5 1,8 2.2
INTERHEDTATE TENSIONER o9 .9 ) 1,0 1,0 1.0
FREGUENCY INDEPENDENT WEIGHTS ¢LB)
BLANKEY = 208,0 SUPPORY STRUCTURE n 2.9 INTERCONNECT HARNESS = 10,3
ROX COVER = 9.5 ROY HINGE = .0 COVER LATCH a 1e2
CONTATNFR a 21,4 MAST TIP FTTTING u 1.8 MID TENSTON MECHANISM ® 02
CONT uY CRUTSE LATCH ¢ 0 CONT BY CVR CR LATCH = o0 COMT 8% DEPLOY DEVICE ® w0

CONT AY LAUNCH LATCH g o1 GUINE WIRE TENSIONER & 3.5



LTH

ARRAY TYPE (MS3C FOLDOUT POWFR/WING = 10,0 KW ARRAY WIDTH = 4,00 M
ARQAY LENGTH 2 25,20 M ASPECY RATIO = 4,30 BLANKET AREA m= 15625406 INe$SO BLANKET WEIGHT = 208,0 LB
FREGUENCY DEPENDENY PARAMETERS
freess MINTMUM FREQUENCY MZ wHyhf +025 025 2029 »038 2047 o056
eee¥d TORSIONAL FREQUFNCY HZ %3k¥x LY +U68 #9079 104 o132 0159
LEZ L BENNDING FREGUENCY HZ Wakwy « 025 « 028 029 «038 o047 + 056
* ARPAY PROPERTIES ¢
ARRAY MASS (KG) 1334 133.4 135,46 141.2 146,7 152.4
ARSAY WEIGHT (B) 253.5 293,5 298,% 310,58 122.8 335,2
CFNTER OF GRAVITY (IN) 4%1,9 431,9 428,48 420,8 4134 406,5
RLANKET TENZION (L8) 3,00 3,00 T.948 7408 11,06 15,93
MOMENT OF INFRTIA Tt sBTT6408 +BITEH0S » 8853408 9048408 «9245+08 «FHUdR08
MOMENT NF INERTIA 12 «357T+06 «557T+06 + 5583406 «B601408 «S621406 « 96454086
SPEFCIFIC POWRR  (XW/KE) 075 2075 «07H «071 088 YY)
SPECIFIC WETGHT (KG/KW) 13,3 13,3 13,6 14,1 14,7 (5.2
* HOOM PROPFRTIES »
DIAMETER (IN} 9.44 9,4l 10,14 11,73 13,14 14,42
EI (LB=INaSQ) 37233407 «3712334+07 wU95T1407 «88741407 o 133627408 + 20246408
RONY SPRING (LB«IN/RAD) «0179405 «H179405 « 16659405 «1185¢06 21465406 W2200406
RUCKLING CARPARTILITY RATIO 8.27 8,27 8,12 T.77 Tol3 Ta10
STRENGTH CAPARILITY RATIO 2.22 ?.22 273 gl 569 T30
¥ CANNISTFR PROPERTIES ¥
HEIGHT ({IN} 37,41 37.41 18,857 41,19 43,51 us,62
DYAMETER (TN} 1414 11414 11497 13,85 15,51 1Ta02
* WEIGHTS (LB) *
ARRAY 293,5 29%,.5 298,13 310.5 322.8 3358,2
ROOM 16,2 15,2 1746 21,5 29,8 35.6
CANNISTER 17,0 17,0 19,4 25.4 o4 37.4
FULL TENSINNER 1.0 1.0 1,14 1.4 17 2xi
INTERMEDIATE TENSIONER 9 9 3 1,0 1e0 1.0
FREQUENCY INDEPENDENT WEIGHTS (LB)
RILANKFY = 208,10 SURPPORT STRULTURE m 2.9 INTERCONNECT HARNESS = 10,3
80X COVER = 9,5 BOX HINGE 2 0 COVER LATCH = 1.2
CONTAYINER » 27,4 MAST TTP FITTING = 1.8 MTID TENSTON MECHANISM = 02
CONT BX CRUISE LAYTCH = +0 CONT BX CVR (R LATCH = o0 CONT 68X DEPLOY DEVICE = o0
CONT BYX LAUNCH LATCH = o1 GUIDE WIRE TENSIONER o 3.2

ALITVAD ¥O00d J0
oI 3OVd TVNIDIHO



ARRAY TYPE LMSc FOLDOUT PONER/WING = 10,0 KW ARRAY WIDYH ¥ 0,50 M

91-d

ARRAY LENGTH = 22,40 M ASPECT RATID ® 4,98 BLANKET AREA = + 15625408 INe8O BLANKET WEIGHY = 208.,0 LB
FREQUENCY DEPENDENT PARAMETERS
S¥40% MINTMUM FREQUENCY M7 ¥&x5% « 026 « 026 028 2038 47 «056
¥esk® TORSIONAL PREQUENCY MZ #¥k&xk » 059 + 059 064 «08% o107 o128
EEREE BENDING FREQUENCY M2 #3%#x% W D26 « 026 028 «038 047 + 050
* ARRAY PROPERTIES *
ARRAY MASS  {4B) 1340,7 134,7 13%,7 140,19 144,45 149,0
ARRAY WEIGHT (1.8} 296,3 296,43 298,6 308,3 318,40 327.8
* GFNTER OF GRAVITY (IN) 378,0 378,0 376,6 370,7 36%5,2 359,9
BLANKET TENSTON (LB) 3.00 3,00 3.54 bo29 9.RH 14,16
MOMENT 0OF TNERTIA 1Y 26916408 5916408 26943408 7058408 »T173408 7289408
HOMENT OF TNERTIA 12 «THOZ0 06 W TUOZH06 e TUDTH0b o TU2TH 0B s TUS 408 o TUTBAOE
SPFCIFIC POWER [KW/KG) 074 07U 074 071 0069 « 0,67
SPECIFIC WEIGHT (KG/KW) 13.8 13.5 13,6 ° 14,0 14,5 14,9
* BNOM PROPERTTIES * N
NTAMETER  (IN) &,90 8,%0 9,28 10,73 . f2.01 13,08
ET  (LB=1N=SQ) 029391407 L29301407  L3LTINGOT 62062407  L9TATL0T 414509408
ANOT SPRING CLBeIN/RAD) « 5175405 c 5175405 +5865405 s FD65405 1272406 21678408
RUCKLIMG CAPABILITY RaATIOD 7.94 7.94 7e84 YL T.0% .70
STRENGTH CAPABILITY RATIO 2,11 2.11 2,38 .62 4499 bo49
* CANNTISTER PROPEHTIES & )
HETGHT (1I%) 34,09 34,409 Bd,72 37.41 39,22 .44
DIAMETER (IN) 10,50 10,50 104985 12,68 4,18 15.5%
* WEIGHTS (LBY #
ARRAY 296,53 296,3 298,64 308,43 318,0 32748
BONM 12.0 12,0 t3,1 17.5 21.9 2byl
CAMMISTER 15,0 15,0 16,1 21,1 26,1 35,1
FULL TENSTONER 140 140 L Ng 1.3 1.6 109
INTERMEDTIATE TENSIONER .9 .9 o9 1,0 1.0 140
FREQUENCY INDEPENDENY WEIGHTS (LB)
BLANKET » 208,0 SUPPORT STRUCTURE = 2,9 INTERCONNECT HARNESS » 10,3
BOY COVER = 9.5 BOX HINGE m «0 COVER LAYTCH = 2,9
CONTAINER = Pl MAST TIP FITTING = 2.3 MIN TENSION MECHANISH m 02
CONT RX CRUISE LATCH n 2.8 CONT BX CVR CR LATCH n .8 CONT BX DEPLOY DEVICE = 1.2
CONT RY LAUNCH LATCH gn ol GUINE WIRE TENSIONER = 3,0



LT-d

ARRAY

L2282
T EEEE
[E 22 24

ARRAY TYPE LMSC FOLDOUY
LENGTH m 20,16 M

MINIMUM FREQUENCY W2 $¥¥es
TORSIOMAYL FREQUENCY HZ Xexky
BENDING FREQUENLY HZ $3x¥xk

ASPECT RATIO =

# ARRAY PROPFRTIEFS #
ARRAY MASS (XG)
ARRAY WEIGHY (LB)
CENTER OF GRAVITY (IN)
RLANKFT TENSION (LB)
MOMENT OF INERTTA I
MOMENT OF INERTIA 12
SPECIFIC POWER (KW/XG)
SPFCIFIC WEIGHT {(KG/KW)

= AQNNM PROPERTIES *
BIAMETER (IN)
El (LBelNa$Q)
ROOT SPRING (LA«IN/RAD)
BUCKLING CAPABILITY RATIO
STRENGTH CARPARILITY RATIO

% CANNISTER PROPFARYIES #
HEIGHT (1IN}
DIAMETER (1IN)

» WETGHTS (LB) #
ARRAY
AN
CANNTSTER
FULL TENSIONER
INTERMEDTATE TENSTONER

BLANKET = 208,0
ANX COVER wm 9.5
COMNTAINER & 2%,.3
CONT BXY CRUISE LATCH = 2.8

CONT #X LAUNCH LATCH m

of

GUIDE WIRE

POWER/WING = 10,0 KW

4,0%

BLANKEY AREA ©

FREQUENCY DEPENNENT PARAMETERS

028
W 052
s 028

133,.4
295844
320,6
3,00

« 5550408
29096404
« 075
13,3

8,04
223742407
LUl09405
1460

2,014

31,39
9,96

E
- O

s s e e
L-E-R" K ¥ -3

FREQUENCY INDEPENDENT WEIGHTS (LB)

p028
£ 052
+028

133,4
293.4
3u0,b
3.00

¢« 5550+08
s 3096406
+ 075
£13.3

8,44
23742407
L4a09405
1460

2,01

31,39
9,96

293,4
.7
13,3
1,0
«?

BUPPORT STRUCTURE =
BOX HINGE ®
MAST TIP FITTING =
CONT BX CVR CR LATCH =
TENSIONER =

028
2083
« 0278

133.7
294,1
J40,2
1.19

+ 556008
3097406
2075
13,4

8.57
225228407
24615405
T.56

210

314,60
10,11

294,14
1040
13,7

140
o9

2.9

20
2,3
.ﬂ
2.8

ARRAY WIDTH ® 5,00 M

o 156254006 IN20

+ 038
o071
«038

137.2
3101,9
335,5
S.bb
W5631+08
29120406
073
13,7

9,%0
245028407
« 7126405
Tri
3.2

33,80
11469

.
L e P K
.o o a8
L= I I ]

INTERCONNECT HARNESS ®

BLANKET WEIGHT ®

047
wOBQ
047

140,8
IN9,.8
331,.0
8,885
«5T03408
9147406
«071
14,1

11,08
070636407
.9988+05
6472

4,0

35.75
13,08

309,08
16,8
2242

1.5
1,0

COVER LATCH =

RID TENSION MECHANISM a
CONT BX DEPLOY DEVICE ®

« 056
o107
o056

144,.4
31747
126,7
12,75
0577u#ﬂ5
.9177‘06
.069
14,4

12.15
210212408
1317406

ba35
S.78

37.52
14,34

317.7
202
26,4

1.0

10,3

W03
1.2

208,0 L8

81 dDVd TVNIDIYO

ALITVAD 00d 40



Lo At §

ARRAY TYPE

ARRAY LENGTH = 18,335 M

fesexn

kWb

® ARRAY PROPFRTIES
APRAY MASS (KG)
ARRAY WEIGHT (LB}
CFMTER OF GRAVITY £IN)
ALANKFT TENSTON (LB}
MOMENT OF TNFRTIA 1t
MOMENT OF INFRTIA 12
SPECIFIC POWER (KW/KG)H
SPECIFIC WFIGHT (KG/KW)

® ANOM PROPERTIES #
NILMETER (1M}
F1 {1 BeIN=SR)
RNNY SPRING (LBwIN/ZRADY

RUCKLING CAPABILITY RATIO
STPFNGTH CAPARILITY RATID

® CANNTSTER PROPFRTIES %
HETGHT (1w}
DIAMETER (IN)

* WETGHTS (LR) %
ARRAY “
ROOu
CANNISTER
FULL TENSINNER
INTERHEDIATE TEMSIONER

ALANKEY =

ADX COVER =

CONTAINER =

CONT BX CRUISE LATCH g
CONT BY LAUNCH LATCH =

LMSEe FoLDOUY

MINTHUM FREUQUENCY HZ #¥k¢x
¥54%% TONRSTONAL FREQUENCY WY &#¥kn
BENDING FREQUENCY HZ #dkéy

ASPECT RATIO = 3,33

BLANKET AREA =

POWER/WING » 10,0 KW

FREQUENEY DEPENDENT PARAMETERS

029
046
029

132,4
29t ,4u
309,7
3.00
24561408
« 1098407
W07
13,2

8,04
« 19583407
+JE16405
T.27
1,93

20,15
9.49

*o s 0
SOOI

FREQUENCY INDEPENDENT WEIGHTS (LB)

,029
2046
029

132,4
291,44
309.7
3.00

L 8561+08
.1095+07
« 074
13,2

Ba.04
s 1958%+07
cJ8LH405
T.27
1,93

29.15
it

B
By 00 e
- e & o8
Hooor

208,90 SUPPORT STRUCTURE =
9.5 BOX WINGE &
A MAST TIP FITTING =
2.8 CONT 8X CVR LR LATCH =
ol BUINE WIRE TENSIONER =

«029
713
«029

132,4
291,4
309,7
2,00
24561408
21098407
076
13,2

Ba04
219583207
o« 3816458
1e27
1a93

2915
9. 49

291,4
8,0
12,0
1,0
.9

249

243

et

€47

ARRAY WIDTH a 5,50 M

15625406 INeBG

+038
+081
+038

135,2
297.5
306,14
5415
LU60L+08
«1100407
$074
13,5

9,21
133717407
2573640%
6.03

2487

314,08
10.87

297.9
10,4
15.5

1.2
fa0

INTERCONNECT HARNESS =

BLANKEY WEIGHT =

+ 047
076
« 047

1%8,2
lod,1
02,4
B,05
JU651408
+1103+07
+072
13,8

10,31
152847407
«8035+05
6,01

3498

32.88
12s16

04
13,2
19,1

1,5
1,0

COVER LATCH =

MID TENSION MECHANISM =
CONT BX DEPLOY DEVICE =

+056
+ 001
0 056

144,.2
310.7
298,9
11,59
24697208
« 1106407
01
14,14

11,30

2 T6339¢07
+1089406
6403

5420

34,52
13,34

10,7
1.9
207

1.0

10,3
209
»03
1.2

208,0 LB



ARRAY TYPE |M8c fFOLODDUY POWER/WING ® 10,0 KW ARRAY WIDTH » 6,00 M

6T-4

ARDAY LENGTH = 14,80 M ASPECT RATIO = 2,080 BLANKET AREA = «15625406 IN=S0 BLANKET WEIGHT = 208,0 LB
FREQUENCY DEPENDENT PARAMETERS
wExyr MINIMUM FREDUENLY HZ X%s%3 030 +030 « 030 «038 047 -1
ssass TORSIONAL FREQUENCY WY mkdwe 2043 043 «04% 2053 067 «080
L ERT ] BENDING FREGUENCY HY wwhwy 0 030 « 030 « 030 + 038 087 « 056
® ARRAY PROPERTIES &
ARRAY MASS (HG) 151,8 131 .8 131,8 133.9 136,4 138,9
ARRAY WEIGHT (LB) 290,0 290,0 290,0 294,5 300,1 305,.7
CENTER NF GRAVITY (IN) 283,8 268%,8 283,48 231,13 278,2 £7%,2
BLANKFT TFNSION {LB) 3,00 3,00 3.00 a,72 7.38 10,62
MOMENT 0OF INERTIA 1Y +3813+08 « 3813408 23813408 03839408 «IBTO+DA « 3901408
MOMENY QF INERTIA ]2 2 1305+07 o 1305447 01305407 « 1307407 «1311+07 o 1314407
SPECIFIC WEIGHT (KG/Kw) 13,2 13,2 13,2 13.4 13.6 13.9
& pOOM PRORERTIES
BISMETER (IN) T.T0 Te70 Ta70 8,63 9,65 10,58
£E1 (LR=wINwSN) 16430407 o J6430+07 16430407 « 25907407 +H40582+97 58586407
RO0Y SPRING (LBeIN/RAD) e 3348405 « 3345405 + 3345405 WHT0840% +559140% « 8681408
RNCKLTNG CAPARILITY RATIO 6,96 b,%6 64936 6457 betl?d 5,75
STRENGTH CAPARILITY RATIO 1,8% 1.8% 1.8% 2+59 3460 410
# CANNISTER PRAPERTIES *
HEIGHT (IN) 27.25% 27.2% 27.25 28,78 30,47 32.08
DIAMETER (IN} 9,08 9,08 9,08 10,18 11.39 12,48
* WEIGHTS (LB) x
ARRAY 290.,0 2%0,0 290,0 294,5 300,14 305.7
ROAOM 6,8 b8 b,8 8,5 10446 12.7
CANNISTER 10,9 10,9 10,9 1%.5 16,7 19,9
INTERMEDTATE TENSYONER 9 9 7 1.0 1.0 1.0
FREGUENEY INDEPENDENT NEIGHTS (LB)
BLANKET » « 208,0 SUPFORT STRUCTURE = 2.7 INTERCONNECT HARNESS x 1043
ROX COVER = 9.5 ROY HINGE ® ol COVER LATCH = Ce8
CLONTATNER = 27.5 MAST TIP FITTING m 2.3 MID TENSTION MECHANISM ® +03
CONT AX CRUISE LATCH = 2,8 CONT BX CVR CR LATCH ® o CONY BX DEPLOY 'DEVICE » 142
CONT RX LAUNCH LATCH = el GUINE WIRE TENSINNER = 248

T30

ALITVOD ¥00d do
SI ¥V TYNID



ARRAY TYPE LMSC roLDOUT PONER/WING 8 12,5 KN ARRAY WIDTH m 3,00 M

0Z-1

ARRLY LENGTH 3 42,00 M ASFECT RATID ® 14,00 BLANKET AREA 8 ,19531+406 INwSO BLANKEY WEIGHT = 280,0 L8
FREQUENCY DEPENDENT PARAMETERS
¥E4Es MINYMUM FREQUENCY HZ #xsx $ 017 »019 o028 2038 e 047 +058
x644¢ TORSIONAL FREQUENCY HZ re%¥x¢ +103 115 370 o234 B0 »359
*saks  BENDING FREGUENCY HZ weuxx S017 +019 028 #0038 W 0U7 « 055
% ARRAY PROPERTIES #
ARRAY MaS§ (KG} 179,46 183.1 201,4 22040 23940 58,4
ARTAY WEIGHT (L8) 395,0 402,8 443,90 483,9 525.7 568.4
CENTER OF GRAVITY (IN) T16,0 1.7 691,7 674,9 660,43 64T 46
BLANKET TENSTON (LB) 3,00 3,69 By%0 14,75 23,05 33,19
MOMENT OF INERTIA 1t 3253409 +3296409 3521409 « 3750409 25984409 fH22040%
MOMENT OF INERTIA 12 «3878406 «3880406 3895406 + 3012406 » 3935406 13964406
SOECIFIC POWER (KW/KG) 070 L 068 L0862 $US7 052 +QUB
SPECIFIC WFIGHT (KG/KK) (4,4 14,6 16,1 1746 £9,1 20,47
‘® gONM PROPERTIES #
NTAMETER  (IN) §2,258 t2.92 15,91 18,07 20,77 22,88
El (LbBeINa8R) #10550408  L13032408 299840408 S4S0h+0B  LBY0BU+08  L12822+409
ADOT SPRING (LR«IN/RAD) +1350406 J1581+06 +2950404 JUBEU+DA 6572406 28784406
AUCKLING CAPARILITY RATIO 9,43 Q.01 92,31 9521 9408 A3
STRENGTH CAPARILITY RATIO 2,18 2.51 4,39 by US B.63 10,88
* CANNISTER PROPERTIES »
HEIGHT (IN) 56,40 57.69 62,63 66,86 70465 74413
DIAMETER (1TN) 14,6 15,24 18,77 21,80 24,51 27,00
* WETGHTS (LBY # .
ARRAY 395,90 4o2.8 4u3,0 483,9 52547 S6Bod
RONM 42,8 47,5 7244 072 122.9 149.1
CANNISTER 29,9 32.% 48,1 63,4 78,9 94,6
FULL TENSIONER 1,0 1.1 1.5 2,0 246 3.3
INTERMEDIATE TENSIONER .9 .9 1.0 - 1.0 1,0 fel
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET = 260,0 SUPPORYT STRUCTURE = 3.1 INTERCONNELT HARNESS = 12.9
ANX GOVER @ t1,8 BOX HINGE u $0 GOVER LATCH = 1.3
CONTAINER = 24,8 MAST TIP FITTING = 1.9 MID TENSTON MECHANISM = 202
CONT RY CRUTSE LATCH w D CONT BY EVR CR LATCH = o} CONT BX DEPLOY DEVICE = «0
CONT BY LAUNCH LATCH m o1 GUINE WIRE YENSTONFR % 4,6



Tz-3

ARRAY TYPE

ARRAY LENGTH 2 36,00 M

LMEC FOLDDYY

ASPFCT RATIO ® 0,29

POWER/WING ® 12,5 KW
BLANKET AREA =

ARRAY WIDTH ¥ 3,50 M

219531406 INw§Q

FREGQUENCY DEPENDENT PARAMETERS

BLANKET 2

BOX COVER m

CONTAINER m

CONT AX CRUISE LATCH =
CONT BYX LAUNCH LATCH =

’#ttct MINI¥UH FREQUENCY HZ ®&x%s 2019 N0 «028 +038
sxxed TORSIONAL FREQUFNCY HZ ¥xxiy 082 «084 o127 oM
sAnan BENNDTING FREGUENCY HZ ¥késx o019 + 019 +028 « 038
* ARRAY PROPERTIES *

ARRAY MASS (KB) 172.% 173,0 186,0 199,1
ARRAY WEYGHT (LB) 379,14 B0 ,.6 Up9,.4 438,1
CENTER OF GRAVITY (IN) 618,3 617,% 601,48 588,
RLANKEYT TENSTINN (LB} 3,00 3.6 Tot 12.6%
MOMENT OF INERTIA I 2313409 22319409 2829409 22540409
YOMENT OF INERTIA I2 +BR68406 3269406 e52864+06 «530T4+06
SPECIFIC POWER (KW/KG)Y +073 072 2067 2063
SPECIFIC WEIGHT (KG/KW) 13,8 13.8 14,9 15,%
* anoM PROPERTIES *
DIAMETER (1IM) 11,32 11,47 14,10 14,%4
ET (LB=TNw3Q) + 76720407 «B0T0T¢07 +18UB2+NE + 313460408
RONT SPRING (LBeIN/RAD) «1063408 J1106406 22055406 « 3200406
RUCKLING CAPABILITY RATIN 9,10 g,0% R.87 8466
STRENGTH CAPARBILITY RaATIO 2407 2415 3,80 5466

* CANNISTER PROPERTIES *

HETGHT (IN) 49,85 50,10 Sdelidy 58,14
DIAMETER (TN} 13,35 13,53 16463 19.28
* WEIGHTE (LB) #*
ARR&Y 379.1! 380.b 409,19 438,14
BoNM 31,3 32.1 48,5 65.2
CANNISTER 25,2 25.8 7.6 49,4
FULL TENSIONER 1.0 1.0 t,d 1.8
INTERMEDIATE TENSIONER 9 9 1,0 1.0

FREQUENCY INDEPENDENT WEIGHTSE (LB)

260,0  SUPPORT STRUCTURE = 3.1
11,8 BOX HINGE = o0
25,6  MAST TIP FITTING m 1.9

»0  CONT BX CVR CR LATCH = .
«1  BUINE WIRE TENSIONER ® 4.1

BLANKET WEIGHT =

« 047
2185
e D47

21245
H6T.4
575.9
19,76
2651409 27
« 5330406 53
2 089
17,0

18,34
«52921+08 773
4523406 280

.43

Tabb

61,84
21 .64

467.4
G241
612

2.3
140

INTERCONNECT HARNESS =
COVER LATCH =

MI TEMNSIOMN MECHANISH =
CONT aX DEPLOY DEVICE =

260,0 L8

« 058
0240

» 058

226.0
497,22
564,9
eB, 4%
b9+ 09
67406

2055

18,1

20,16
70408
149+06

Rel®
F.76

bi,45
2%.79

497,.2
99,3
73.2

3,0
1ot

12,9
1,3

«02
.0

ALITYAD HO0d J0
g1 FOVd TVNIDIHO


http:LB-IN.SQ

ARRAY TYPE L MSC FOLDOUT POWER/WING = 12,5 KW ARRAY WIDTH a 4,00 M

ge—d

ARRAY LENGTH ® 39,50 M ASPECY RATID a 7,88 BLANKET AREA ®=  ,195%31+06 INeS5Q BLANKEY WEIGHT &  260,0 LB
FREQUENECY DEPENDENY PARAMETERS
*EsEk  MINIMUM FREQUENCY KT waxex W 020 2020 028 «038 $ 047 « 056
srass TORSIONAL FREQUENCY NZ *3%k# L0568 2088 2048 W13t #165 199
kb BENDING FREQUENCY HY dxxgy o020 « 020 « 028 «038 « 047 096
* ARRAY PROPERTIES &
ARRAY MASS  (KG) 167,46 16746 176,5 186,4 196,3 206,44
ARTAY WEIGHT {LB) 348,46 368,56 388, 4 410,0 431,9 US6.1
CENTER OF BRAVITY (IN) Sud,d suu,t 512,8 S24,8 Bit.4 502,3
SLANKET TENSTON (LB) 1,00 3,00 6e22 11,06 17429 20,89
MOMENT OF TMERTIA 11 W 1733409 #1733409 «{TBBY 0O 1B4Be0G 01900409 «1971409
MOMENT OF INERTIA 12 bB75:08 6875406 Y LTTY.YS 6919408 « 5950406 26987406
SPECIFIC PODWER (KW/KB) +075 W 078 W07 067 $ 064 20618
SPECIFIC WFIGHT (KG/KW) 13,4 13.4 14,1 14,9 15,7 16,5
& ROOM PROPERTIES
DTAMETER  (IN) 10,57 10,57 12,71 14,72 16,50 18,13
£ (LB=1NeSQ) «SBI3U40T  LSB3IBUS0T  L12223008 21967408 34699408 50512408
RONY SPRING (LBwIN/RAD) «B653405 . 8853405 1507406 02339406 23296406 2d436R406
AUCKLING CAPARILITY RATTO 8,79 8,79 8,52 8,23 7,94 764
STRENGTHW CAPARILITY RATIO 1,97 1,97 1.12 4,98 6,80 8,73
% CANNISTER PRNPERTIES # .
HEIGHT CIN) ag,72 ha,72 48,26 51,57 54,51 57.19
NYAMETER (IN) 12,47 12,047 15400 1737 19,47 21439
* WEIGHTS (LB) »
ARRAY 366.b 368,06 IR88,4 41040 431,9 454,14
BOOM 23.9 23,9 34,5 46,3 58,2 7042
CANNISTER 21,7 21,7 30,4 39,9 ug, 4 59,0
FULL TENSIONER 1,0 1,0 1,3 147 2.2 2.7
INTERMEDIATE TENSTONER N .9 1.0 140 1,0 1.0
FREDUFNCY INDEPENDENT WEIGHTS (L8)
ALANKET ® ©260,0 SUPPORT BTRUETURE = 3.1 INTERCONNEET HARNESS » 12,9
80X CNVER ® 11,8 BOX HINGE = o0 COVEP LATCH = 1,3
CONTAINER = 26,3 MAST TIP FITTING u 129 MID TENSTION MECHANISM s 002
CONT HY CRUTSE LATCH » ¢ CONT BX CVR CR LATCH = o0 CONT BY DEPLOY DEVICE @ o0
CONT BX LAUNCH LATCH = ! GUIDE WIRE TENSIONER = 3.8


http:LB.TN.S0

XA

ARRAY

1112,
2171
S YTL.

ARRAY TYPE {MSC FOLDOUT

LENGTH » 28,00 M

MINTMUM FREGUENCY HZ %%
TORSIONAL FRFOUFENCY HZ *#xka
BENNDING FREQUENCY H2 ¥¥¢¥¥

ASPECT RATIC =

¥ ARRAV PROPERTYIES *
ARRAY MASS (KG)
ARQAY WEIGHT (L B)
CENTER OF GRAVITY (It)
R, ANKET 1FENSTON  {LB)
MOYENY QF INFRTIA It
MO AENT NF INERTIA 12
SPFCIFIC POWFR  (KW/KRY
SPECIFIC WEIGHT (KG/XW)

L& AQOM PRAPERTIES *

OIAMETER (1IN}

ET  {(LB«IN=8G)

RAOT SPRING (LR=IN/RAD)
AUCKLTING CAPARILITY RATIO
STRENGTH CAPARILITY RATIO

¥ CANNTISTFR PROPERTIFS %
HELIGHY (IN)
DIAMETER (TN)

¢ wEIGHTS (LA) »
ARRAY
BOOM
CANNISTER
FULL TENSJONER
INTERMENTATE TENSIONER

BLANKET = 260,0
BOX COVER m 11,8
CANTAINFR 2746
CONT RX CRUTSE LATCH = 2.8
CONT BY LAUNCH LATCH = |

POWER/WING B 12,5 KW

bo22

BLANKET AREA u

FREQUENCY DEPENDENT PARAMETERS

.O?I
e 057
o021

167.7
369,0
478,2
!.00

«+ 1359409
s 9052406
«07S
13,4

9,956
245978407
o TP3B405
8,52
1,87

40,568
11,78

169,0
18,8
19,0

1.0
+ 9

FREQUENCY INDEPENDENT WEIGHTE (L8)

W 021
V87
021

167.7
349,0
478,2
1.00
21359409
20524084
«NT5
134

9.96
245978+07
« 7238405
Ba52
1.87

40.68
11,75

369,0
18,8
19,0

1,0

SUPPNRY STRUCTURE =
BOX HINGE =
MAST TIP FITTING =

CONT BX CVR CR LATCH =
GUINE WIRE TENSIONER =

2028
+0748
028

173,8
182,48
471,.0
553
2«1387+09
«0T0406
072
13.9

15.62
285330407
21151406
B.24

2491

43,4%
13,7¢

IB2 .4
2846
25,3

142
1.0

3.1

o0

2.3

N

1.8

ARRAY WIDTH m 4,50 M

e 195351404 INaSQ

«038
«105
+ 038

184.5
199,3
462,4
G.B84

W 1822409
G100406
069
1445

13,44
215293408
« 1783406
7R

4,40

46,84
15,87

399,33
34,3
13,2

1.6
1,0

INTERCONNECY HWARMESS &

BLANKET WEIGHT ©

L7
PR
2047

189,2
G16,3%
454,%
15.37
«145R¢09
«H134506
W 068
15.1

15,06
s 20089408
+2507406
754
6,04

49,114
17.77

416,3
43,1
41,0

Q)
140

COVER LATCH =

MID TENSION MECHANISM =
CONY &X DEPLOY DEVICE ®

2056
o188
+ 056

197,14
432,56
44a7,1
22413
21493409
174404
«063
1548

16,53

« 34570408
« 33154004
Te20

T.80

51453
19.51

43346
5149
48,9

2.5
1.9

260,0 LB

ALITVID ¥00d 40
ST #DVd "TVNIDIEO



A

ARRAY TYPE (MEL FOL
ARRAY LENGTH = 25,20 M

fraxxs MINTMUM FREQUENLY WZ

*¥es& TORSINNAL FREGUENCY WY &€wsxr

L AR BFNDING FREQUENCY M2

# AQRAY PROPERTIES *
ARRAY MASS {KG)
ARRAY WEIGHT (L B)
CENTER OF GRAVIYY {INy
RLANKET TENSION (LB)
MOMENT OF INERTIA It
MOMENT OF TNERTIA 12
SPECIFIC PNWFR (KW/Kg)
SPECTIFIC MFISHY (KB/Kw)

¥ BOOM PROPERTIES =
DYAMETER  (1IN)
El (LReINaSO)
ROOY SPRING (L B=1N/RAD)
RUCKLING CAPABILITY RaATIOD
STRENGTH CAPABILITY RaTIO

* CANNISTER PROPERTIES &
METIGHT (IN)
DIAMETER CIN)

*® WETIGHTS (LA » ‘
ARRAY
ROOM
CANNISYER
FULL TENSTONER
INTERMEOIATE TENSIONER

BLANKET =

ROX COVER =

CONTAINER »

CONT BX CRUISE LATCH »
CONT BX LAUNCH LATCH 2

bour

ASPECT RATIO =

KEXES

1781

260,0
11,8
28,7

2,8
o

POWER/WING = 12,% KXW

5,04 BLANKEY AREA % 219531406 INeSQ

FREQUENCY DEPENDENT PARAMETERS

022 1022 028 v038
4050 + 050 o064 ' 086
022 022 028 W38
165,56 165,56 169,7 175,9
364,2 364,2 3734 387,40
431,3 431,3 4ph,3 419,40
J.00 3.00 4,98 8,85

+ 1089409 « 1089409 w1104409 + 11254089
«1112+07 21112407 1118407 1117407
W78 2076 $074 W07t
13.2 13,2 13,6 14,1
9,44 9.4t 10.72 12,40
037116407 37116407 L6185R407 11065408
6165405 +6165405 29002408 01399406
8,24 8,24 Ta96 7,87
1.79 1,79 2459 3.93
37.49 37,40 . 39,52 42,29
tlatd 1,14 §2.45 14463
64,2 364,2 373.4 387.0
15.2 15.2 19.7 2643
1740 17,0 21,5 28,1

te0 1.0 1,2 1.5

.9 'q 1.0 1.0

FREGUENCY INDEPENDENTY WEIGHTS (LB)

BLANKET WEIGHT =

2047
108
WO47

182,!
400,7
41,8
13,83
1147409
eil121407
1069
14,6

13,89
217397408
1964406
Tal9

5,41

4qd,r4
16,38

INTERCONNECT HWARNESS m

MID TENSION MECHANISM =

SUPPORY STRUCTURE s 34
A0Y MINGE = o0 COVER LATCH =
MAST TIP FITTING = 2.3
CONT BX CVR CR LATCH = W8

GUIDE WIRF TENSIONER @ 3,2

CONT BX DEPLOY DEVICE ®

ARRAY WIDTH = 5,00 M

« 056
«130
1056

188,4
14,6
40ba b
19.92

v 1169409
1126407
10686
15,14

15,23
« 25209405
« 2574406
6,82
To014

VT
1798

414406
19.7
41,4

2e4
140

260,0 LB



1Y At |

ARRLY TYPE (MBL FOLNDUY

ARRAY LENGTH = 22,94 H

1111 MINIMUM FREQUENCY HZ #kxix
#Fket TORSIONAL FREQUENCY HZ ®4%¥%
' TTI%. RENDING FREQUENCY H2 kskad

¥ ARRAY PROPERTIES ¥

ARRAY MASS (KG)

ARDAY JETGHY (LB)
CFNTER OF GRAVITY (IN)
BLANKET TENSTON (LB)
MOMENT QF INERTIA It
MOMENT OF INERTIA 12
SPECIFIC PONER (KH/KG)
SPFCIFIC WEIGHT (KG/Kkw)

¥ AROOM PROPERTTES ¥

DIAMETER  (IN}

El (LA«TNeSQ)Y

ROOT SPRING {(LHe«IN/RAD)
RUCKLING CARABILITY RATID
STRENGTH CAPARILITY RATIO

® CANNTSTER PROPERTIES #

HETGHT (1N)
DIAMETER (1N}

* WEIGHTS (LA} ¢

ARRAY

BQOM

CANNISTER

FULL TENSTOMNER
INTERHEDTATE TENSIONER

ALANKET = . 260,40
ROX COVER = 11,8
CONTAINER = 29.9
CONT BY CRUISE LATCH = 2.8
CONT RX LAUNGH LATCH = vl

ASPECT RATIO m 4,17

POWER/WING ®» 12,5 KW

BLANKET AREA =

FREQUENCY DEPENDRENT PARAMETERS

023 « 023
Joud LOul
023 0023
164,0 16,0
192,5 392,5%
1,00 3,00
+B928408 8928408
o 1342407 o13U2407
2NTh W« 076
13,14 13,1
8,99 8,99

+ 30598407 o 305GR+07
«S333+405 e 5333405
7.97 7.97
1.72 1.72
34,48 34,68
10,61 10,41
360.9 360,9
1246 12.6
19,3 15,3

1.0 140

o9 9

FREGUENCY INDEPENDENT WEIGHTS (LB)

SUPPORT STRUCTURE =
BOXY HINGE =

MAST TIP FITYING =
CONT BX CVR CR LATCH =
GUINE WIRE TENSIONER =

028
058
028

166,9
367,.1
389,7
4.53
19006408
o 1348407
075
13,3

9,97
Ub292+407
£ T275408
Te7]

2.352

36430
11,77

P

-0 U~
v & 9 9
O N e

419531406 INw3Q

ARRAY WIDTH m 5,50 M

2038 « 047
4073 « 091

« 038 « 047
172,.,0 1771
378,4 389,7
3A3 .4 31768,0
8,05 12,57
+9148+08 « 3290408
21307407 «1352407
073 + 071
13.8 14,2
11,53 12,94
«B2T00407 +12985+08
11244046 21577400
T7+28 &,87
1.5% 4,88
38,87 41,14
13,40 15,23
378,.,4 389,.7
20.7 25.:9
PU.3 30,0

15 1,8

1,0 1,0

INTERCONNECY HARNESS »
COVER LATCH »

MID TENSTON MECHANISM »
COMY BX DEPLOY DEVICE =

BLANKET WEIGHT

20586
o110
00586

182.,3
401.%
372.7
18,11

« 9833408
21357407
2069
14,6

14,16

« 18791408
L2NB1406
6e49

6434

43,290
16,70

401.1
3t
15,7

Cel
1.0

260,0 LB

NIOTE0

YN Y004 J0

Adl

g1 @ovd TV



ARRAY TYPE LMSC FOLDOUY POWER/WING w 12,5 KW ARRAY WIDTH = 6,00 M

9z-4

CONT BX LAUNCH LATCH =

o GUINE WIRE TFNSIDNER ®

2.9

ARRAY LENGTH & 21,00 M ASPECY RATIO m 3,50 BLANKET AREA ® + 19538406 INeSO BLANKET WEIGHT = 2h0,0 LB
FREQUENCY DEPENDENT PARAMETERS
FheEk MINTMUM FREQUENCY HZ *%axx L0240 020 28 + 038 047 086
*Eexx TORSIONAL FREQUENCY MW7 dk¥s*p L0u0 2040 2 0u7 2063 079 0 0958
LA RS R BENDING FREQUENCY HT n2exy 024 0208 028 « 038 047 2086
¥ ARRAY PROPEATIES #
ARRAY MASS (KGY 162.9 $162,9 164,9 169,2 173.5 177.9
ARBAY WEIGHT (L) 3158,5 158,% Iae,7 317242 381,7 591,3
CENTER OF GRAVITY (1N) 189,9 159,9 357,7 I152.9 IuB,4 343,9
RLANKFYT TENSTAN (LB} 3,00 3.00 4,15 7.38 11,53 16460
MQMENT QF INERTIA 14 o TUSH408B LTU55408 o 7490408 « 71594408 o THID+ 0B o TTBASNB
MOUENT OF INFRTIA 12 1595407 «1595+07 + 1596407 01601407 o 1605407 w1611407
SPECIFIC POWER (KW/KGY w077 077 «076 £ 074 072 s 070
SHECIFIC WEIGHT (KG/Kw) 13,0 13,0 13,2 13,5 13,9 14.2
‘¥ BONM PROPERTIES %
BTAMETER  (IN) B.61 8,61 9,34 10,79 12,08 13,24
El (LRe«IN=3D) 255562407 125662407 38958497 eb3458407 « 90544+ 07 +14%%1+08
RA0T SPRING (LBwIN/RAD) Ub74405 M6TUDS 05969+05 + 9217405 e1292406 01703406
RUCKL TNG CAPABILITY RaTin 71,70 Ts70 7.48 702 6,59 be20
RSTRENGTH CAPABILITY RATID 1,65 1,65 2410 3.20 Ued3 5.77
® CAHNYSTER PROPERTIES %
HEIGHT (Ta) 12.39 32,19 331,59 36,00 18,12 40,04
DIAMETER (2IN) 10,15 10,15 11402 12.7% 14,25 15.63
* WETGHTS (LB) *
ARRAY 3568,5% 58,5 62,7 372.2 381,7 391 ,3
RONM 1045 10,5 12,4 16,6 20.8 25.0
CANNISTER 13,9 13,9 16,2 2l.2 26,2 31,2
FULL TENSIONER {0 1,0 tel 148 1.7 241
INVERMERTATE TENSYIONER o9 .- ) 1.0 1.0 1.0
FREGQUENCY INDEPENDENT WEIGHTS (LA)
RLANKEY a 240,0 SHPPORT STRUCTYRE m 3.1 INTERCONNECT WARNESS = 12,9
aox COVER 11,8 ROX MINGE = ol COVER LATCH = 3.
CONMTAINER = 31,0 MAST TIP FITTING = 2.3 MID TENSION MECHANISM = 03
CNONT AY CRUTSE LATCH » 2.8 FOMT RX GVYR CR LATCH ® Wl COMT BX DEPLOY DEVILE = 1.5


http:t4.!N.SO

Le-d

1121
(Ottt*
TI1L.

ARRAY TYPE

ARRAY LENGTH = 37,80 M

® ARRAY PROPERTIFES *

ARGAY MASS (KG)

ARQAY WEIGHMT (LB)

CENTER OF GRAVITY (INy
R_ANKET TEMSION (LB)
MOMEMNT NF INERTIA I
MOMEYY QF INFRTIA ]2
SPECIFIC POWER

# ROOM PRNOPERTIES *

DIAMETER  (IN)
EYT (LB8«INaSR)

RONT SPRING (LBeIN/RAD)

(KW/KG)
SPECIFIC WEIGHY (KG/¥w)

LHSC FOLPOUT

ASPFCY RATIO =

MINTHMUM FREQUENCY HZ *x%%4
TORSIONAL FRFQUENCY MZ #xwkw¢
BENDING FRFAQUENCY HY *¥%ax

RUCKLING CAPARILITY RATID
STREMGTH CAPARILITY RATID

* CANNTISTFR PRNPERTIES »

HETIGHT (IN)Y
DIAYETER (TN}

* WETGHKTS (LBY #

ARRAY

ROOM

CANNISTFR

FULL TFNSTONER
INTERMEDIATE TENSIDNER

BLANKEY =

RAY COVER =

CONTATINER =

CONT RX CRUTSE LAYCH »
CONT RAX LAUNEH LATCH =

I12,0
14,2
30,3

BO¥

POWER/WING 3 15,0 KW

9,45

BLANKET AREA =

FREQUENCY DEPENRENT PARAMETERS

017
087
017

202.7
44%,9
656,3
1,00
»3030+0%
«B170s0b
2078
13,%

11,58
JBU280e07
21140806
9,15

1.78

1486
13,67

uus,9
1,4
26,5
1,0

FREQUENCY INDEPENDENT WEIGHTS (LB)
SUPPORT STRUCTURE =

HINGE =

«019
078
019

20b,8
48%,0
651,7
2.98

« 3070409
«5180408
+ 073

12,45
011237408
o 1815408
9.09
217

53.28
1a4.69

455,0
39,7
30,2

1.1
9

MASY TIP FITYING =

0 CONT B8X CVR CR LATCH =
ol GUIDE WIRE TENSIONER =n

L028
W17
028

222.6
g3 .7
635,5
8,95

+ 3220409
WB207¢06
06T
14,8

15,31
225681408
2530404
R,AT

1,85

58,00
18,04

489,7
H0 .1
44,1

1,5
$.0

+23038+406 INw3Q

ARRAY WIDTH m 4,00 M

+038 w047

« 157 1108
2038 0u7
238.% 254,17
524,8 5604
621,43 608,58
15,903 24,89
«3373¢09 «3528+09
.BZ“E&O& +B2B6406
] 2059
15,9 1700
17.74 19,94
46375408 « 73604408
+0097408 25793406
Sehi 8,40
G473 Te74
62,02 05,60
20,%4 23,50
S24,8 S60.4
BO,T7 10147
5B|0 71l9

- 27

1.0 1.0

INTERCONNECT MARNESS %
COVER LATCH =

MID TENSTON MECHANISH m
CONT BX DEPLOY DEVICE s

BLLANKET HWEIGHTY =

2 055
240
055

271.2
59647
597.14
35,85

¢ 3685409
+B3UNe (b
055
18,19

21290
s10766409
+ 7705406
Ba14
F.8%

68,88
25.84

59647
123,0
86,90
3.5
1.t

1545
1.5
«02

312,0 LB

ALy

a9 y,
. 00
ﬂﬁ&f’TPAHg;é%?

8T



ARRAY TYRE LHSGC FoLDOUTY POWER/WING ® 15,0 KW ARRAY WIDTH = 4,50 M

87—

ARRAY LENGTH ® 33,60 M ASPECT RATIO = 7,47 BLANKET AREA = o 230438406 INeSQ BLANKET WEIGHT & 312,00 L8
FREQUENCY DEPENDENT PARAMETERS
LA R 2 MINIMUM FREQUENCY HZ s¥see 018 o019 028 2038 047 + 055
xse¥ TORSIONAL FREQUENGCY HZ ®kkex W 057 062 2093 s12% o187 «189
ThER K BENDING FREQUENCY M2 wexxx «018 019 #0208 038 087 « 055
1]
* ARRAY PROPERTIES *
ARRAY MASS (KG) 20146 203,59 215,8 2268,.1 240,6 25543
ARRAY WETIGHT (L8) 443,5 447,86 q474,7? s01,8 529.3% 5572
CENTER OF GRAVITY (IN) BT, 4 8§76,3 S63,8 552.5 G42.3 532,8
RLAMKEY TENSION  (LB)Y 31,00 3,54 7.97 14,16 22,13 31,87
MOMENT OF INFRTIA T «2367409 2381409 «2U8B¥09 2557409 «2647409 12738409
MOMENT NF INERTIA J2 1070607 o1071+07 «107U407 W1078407 105307 +1089+07
SPECIFIC PDWER (KW/KG) W07d 074 w070 s 0866 062 2059
SPECIFIC WEIGRT (KG/KW) $3.4 13.6 14,4 15.2 1640 1649
* ANOM PROPERTIES x
DIAMETER  (INY 10,91 11,38 13,98 16,19 18,15 19.94
El (LReIN=SH) 1646339+07 2 TBUROHDT +17856+08 +32115408 «507606+08 s 73962+08
RANT SPRING (LBeINJRADY 29529405 w10814085 220024084 o3110406 4385404 aSBLU+06
RUCKLING CARPARILITY RaTIC 8,91 B,Rb6 8457 8.27 Te97 72658
STRENGTH CAPARILITY RATIO 1,69 1,914 1.4 S.11 6,96 8,93
¥ CANNTSTER PROPERTIES *
HEIGHY (IN) 4r,11 47,.88 2416 5%8.0¢% 59,05 62,00
NIAMETER (IN) 12,88 13,43 16,49 19.10 21,42 23,53
¥ WEIGHTS (LR) »
ARRAY 443,5 447,88 474,7 501.8 S29.3 55742
BoOM 27.¢ 29,% 44,% 59,7 5.1 9046
CANNISTER 23,3 25,1 36,6 48,1 59,6 .1
FULL TEMSIONEZR Yol 1 S| 1.5 1.9 245 3.2
INTERMEDIATE YENSIONER 7 9 1,0 1.0 1.0 1.1}
FREQUENCY INDEPENDENY WEIGHTS (L8)
RLANKET = t312,.0 SUPPORT STRUCTURE = 3.3 INTERCONNELT HARNESS 15,5
A0X COVER = 14,2 BOX HINGE o o0 COVER LATCH = 3.7
CONTAINER = 31,1 MASY TIP FITYING = 2,4 MID TENSION MECHANISM u 02
CONT pX CRUISE LATCH = 2.8 CONT BX CVYR CH LATCH = ol CONT BX DEPLOY DEVICE = 147
CONT BX LAUNCH LATCH = al GUIDE WIRE TENSIONER w 3,9



67-d

ARRAY TYPE LMSC FoLDOUT

POWER/WING o 15,0 KW

ARRAY WIDTM = 5,00 M

ARQAY LENGTH m 308,284 M ASPFCY RATIO ® 6,05 BLANKET AREA = «23438406 INwSOQ BLAMKEY WEIGHT » 312.0 LB
FREGUENCY DEPFNDENT PARAMETERS
EEREE MINTMUM FREQUENCY HZ ®¥%%an 019 018 <028 e 038 $047 » 055
xess® TORSIONAL FREQUENCY HZ wexss o049 « 051 074 o102 128 + 158
Kerus RENDING FREQUENCY HZ s#¥x%» o019 o019 o028 'ee 047 055
¥ ARRAY PRIDPERTILS *
ARRAY MASS (KB 198,4 199,0 208,8 218,7 228,46 238,7
ARRAY WEIGHT (|.B) 4%6,% 437,8 AS9 .4 484,1 503,0 5258
CENTER OF GRAVITY (1IN) 521.9 521,3 511,90 501,7 493,40 484,9
RLANKET TENSINN (LB) 3,00 3.19 Tal? 12,75 19,92 28408
MOMENT 0OF INERTIA 14 1892409 « 1896409 1980409 2005409 +2060+09 22116409
YOMENT NF INERTIA 12 2« 1315407 o 1315407 1319407 01327407 1329407 o 1336407
SPFLIFIC POWER  C(KW/KB) «076 075 w072 069 066 063
SPECIFIC WEIGHT (KG/KW) 13.2 13,3 13,9 18,6 15,2 15.9
& BODM PROPERTIES »
DTAMETER  (IN) 10,34 10,50 12,89 14,92 16,71 18,35
FI (LBeTNeSR) «53517407 oB6875+07 s 12912408 «23161408 « 36514408 o53050408
00T SORING (LBeIN/RAD) WB111405 24N+ 0% «1570¢06 2834406 s dl24406 W R532+06
RUCKLING CAPABILITY RATID Bab? 8465 8429 7494 7259 Tel2l
STRENGTH CAPARILITY RATIO 1.6? 1,70 3,08 U,60 6,29 - 8,11
* CANNTSTER PROPERTTIES *# o
HETGHT (1N} 43,26 43,52 47,46 50,80 $3.,77 S6.U7
DIAMETER (IN) 12.20 12439 15021 17,60 19.72 21465
¥ WEIGHTS (LR) a
ARRAY 4346,5 37,8 459,4 481, 503,.,0 5252
RONY 219 2246 34,1 45.6 57.3 69,1
CANNISTFR 20.7 21,3 3.0 40,7 80,4 80,1
FULL TENSTONER 1.0 1,0 L1o# 1.8 2.4 3.0
THTERMENTATE TENBYONER «? 9 el 140 140 1,4
FREQUENCY INDEPENDENT WEIGHTS (LB)
RLANKET = 312.0 SUPPORT STRUCTURE = 3.3 INTERCONNEELT HARMESS » 15,5
|NY COVER = 14,2 BOX MINGE = o0 COVER LATCH o 3.7
CONTATINER = 12,2 MAST TIP FITTING = 2.4 MID TENSION MECHANISM m 03
CONT BX CRUISE LATCH = 2.8 CONT BX CVR CR LATCH = ol CONT BX DEPLOY DEVICE = 1.7
CONT BY LAUNCH LATCH n ot SUIDE WIRE TENSIONER = 1.7



pe-d

ARRAY TYPE |MEC
ARRAY LENGTH = 27,49 M

P11
XEER
TT1L

MINIvUM FREQUENCY
TORSIONAL FREQUENCY
BFMAING FREGUENCY

* ARRAY PROSPERTIFS *
ARRAY MASS (KG)
AQRAY wEIOHTY (L8)
CENTER OF GRAVITY (IM)
BLANKET TENSION (LB)
MOMEMNT OF INFRTIA I
HOYENT OF TNERTIA 12
SPFCIFIC POAWER (XW/KpQ
SPFCIFIC WEIGHT (KG/Kw

* BNOM PROPERTTIES #
DIAYETER (1IN}
FI {(LEs1Na8Q)
ROOT SPRING [LBeIN/RAD
RUCKLING CAPABILITY Ra
SYRENGTH CAPARILITY Ra

® CANNISTER PROPERTIES #
HETGHT (1IN}
DIAMETER (1N)

* WEIGHTS (LR) #
ARZAY
RANOM
CANNTSTER
FuLL TENSIONER
INTFRMEDTATE TENSIONER

BLANKET =

20X COVER =

CONTAINER =

CONT #X CRUISE LATCH =
CONT AY LAUNCH LATCH =

FoLpout

ASPECT RATIO »

HZ ®%%%%
HY kxban
HZ #exan

}
}

)
T10
TiO

FTT presgs
™ B iU

- s 5 B 8
~ DWW N

POWER/WING ® 1%,0 KW

5,00

BLANKET AREA =

FREQUENCY DEPENDENMT PARAMETERS

2019
« 043
$019

196,1
43%4,5%
4715.2
3.00
+154G4¢09
o 1587407
o076
13,1

9,85
WHE096407
e 7015405
8,44
1,56

40,07
11,63

431,5
18,1
18,6

140
9

FREQUENCY INDEPENDENT WEIGHTS (L8)

019
$ 043
019

196,19
431,5
47%,2
3.00

o 1549409
21587407
N76
13,¢%

2.88
HUQGS4DT
« 7015405
B,44
156

40,407
11,6%

43t.5
18,1
18,6
140
?

SUPPORY STRUCTURE a

BOXY WINGE =

MAST TIP FITTING m
CONT BX CVR CR LATCH =
GUINE WIRF TENSIONER o

028
064
028

203,9
448 .6
467 .1
b.52

« 1583+ 09
« 1591407
074
13,6

11,98
«H6USTeNT
w1262¢4064
8,04

2a748

43,58
14,14

408 ,6
26,8
26,7

1,3
1,0

3.3
ol
24
Wi
3.4

ARRAY WIDTH ® 5,50 M

223438406 INwSO

BLANKET WEIGHT ® 3t2,0 LB
«038 o047 « 055
.056 .107 .129
«038 » 047 W 055
21240 220.2 22844
Y] 484,3 50245
4S9, 3 452,0 yuas,0
11,59 18,11 26:07
618409 e1654409 s 1690409
+ 1896407 v1602407 « 1609407
« 071 068 2066
14a1 14,7 15.2
13,86 16,52 17.03
217270408 WBT1T5408 «3940%9+08
W1953+06 2744406 3626406
7465 7,26 5.89
4,16 S.74% .39
4h,68 49,4% St.92
16,358 18,32 20,10
Ubb, U 484,3 S024%5
35|8 uauq 5'“.1
35,0 43,3 51.7
2ed 2.8
l-o 1’0 ’ll
INTERCONNECT MARNESS # 1545
COVER LATCH m b
MID TENSION MECHANISM = 203
CONT BX DEPLOY DEVICE = 1.7



Te-H

ARRAY TYPE LMSC FOLDOUT

ARGAY LENGTH = 25,20 M

e

ASPECY RATIO =

MINTUUM FREQUENCY HZ fhiasa

¥eded TORQTONAL FREQUENCY M2 ®¥ésx

L L X R 2]

* ARRAY PROPERTIES *
ASRAY MASS  (¥G)
ARRAY WEIGHT (L8)
CENTER aF GRAVITY (1IN)
BLANKFT TENSTON (LK)
MOMENT (OF TMFRTIA I
MAMENT OF INFRTIA 12
SRECIFIL POWER (KW/KG)Y
SPECIFIC WFIGHY (KG/KHW)

* ROOM PROPFRTIES #
DIAMETER  (IN)
El (LBeINeSQY
ROOY YPRING (LBeIN/RAD)

BENDING FREQUENLCY HZ %*sxx3

RUCKLING CAPABILITY RATIO
STRENGTH CAPARTLITY RATIO

® CANMISTER PROPERTIES *
HETIGHTY (1IN}
DIAMETER (1IN}

£ WEIGHTS (LB) =
ARRAY
BOAM
CAXMNISTER
FULL TENSTIONER
INTERHMEDTATE TENSIONER

ALANKET &
ROX COAVER %
CONTATNER =
CONT BY CRUISE LATCH =
CONT AX LAUNCH LATCH =

a0
ta,2 ROY
34,5

POWER/WING B 15,0 KW

4,20

BLANKET AREA =

FREQUENCY DEPENDEMY PARAMETERS

o020
2039
020

194,5%
427.9
U36,18
3,00
21292409
«186%4+07
0077
13,0

Q43
«36968407
0616405
a2t

1,50

37.38
f1.42

- T
-3 un-a
» » 8 &
D oL0MNNDO

FREQUENCY INDEPENDENT WEIGHTS (LB)
SUPPORT S8TRUCTURE a

HINGE =

020
2039
+020

194,5%
427.9
43b,1
3,00
1292409
« 1885407
077
1340

9.u3
« 36968407
o1Ub6+ 05
B8.21
1,50

37,38
11,12

427,9
15,2
16,9

1.0
2

WAST TIP FITYING w

2,8 CONT BX CYR CR LATCH =
ol GUINRE WIRE TENSIONER

«02A
» 085
.028

200,.4
4a90,8
430,00
5,97
04313409
.!889007
«075
13,4

11,21

+ 73962407
W 1034406
7ol

2e U9

40,33
13,23

440,8
215
23.3

1.3
1e0

3,3

ARRAY WIDTH = 6,00 M

+23438406 INeSH

$ 038
o073
2038

20742
U55.7
£23.4
10,62

« 1337409
1895407
072
1348

12,97
o13229408
« 1599406
Te«38
3.78

43,22
15,30

4557
28,7
30,6

1.7
140

INTERCONNECT HMARNESS =

BLANKET KWEIGHT »

e 007
092
2+ 047

214,0
470,7
41741
16,60
e1361409
1901407
2070
14,3

18,52
«2078R408
CRAUFOE
6,97

£.21

48,78
1713

470.,7
36,0
37,8

2ol
1.0

COVER LATCH o

MID TENSICN MECHANISM ®
CONT A% DEPLOY DEVICE =

+ 055
o114
«055

220.9
48%5,9
a411,2
23,90
+136S+09
«1909407
1068
1447

15,03
«30105+08
22963408
6,58

6.7b

a8, 11
18,79

§6%5.9
43,4
45,1

247
1.0

3t12.0 LB

gl A9V TYNIDIEO

RIFTVAD H00d J0


http:LB*IM.SQ

ARRAY TYPE LMSC fFOLDOUT PORER/WING & 15,0 KW ARRAY WIDTH m 6,50 M

ARRAY LENGTH = 23,26 M ASPECT RATIO » 3,58 BLANKEY AREA = «23438+06 INeSG BLANKET WEIGHT s X12.0 LB
FREQUENCY DEPENDENT PARAMETERS .
13322 MINIMUM FREQUENCY MZ s¥uix 2t 021 + 028 «037 « 047 « 059
s¥ere TORSIONAL FREQUENCY MZ xwssx 035 +035% «OUB « 064 0081 097
ERExE BENDING FREQUENCY M7 ®dskx L0214 0214 028 037 OUY 055
& ARRAY PROPERTIES *
ARRAY MASSH (KG) 193.3 193,3 197.8 203,.6 209,48 215.2
ARRAY WETGHT (LB) 425,2 425,2 435,14 44748 460,86 47345
CENTER OF GRAVITY (INy boz,? 42,7 398,1 392.5 3187.1 38240
HLANKET TENSTON (18) .00 3.00 5.52 9,80 15,32 22,06
MOMENT OF INERTIA I «105%54+09 «1095+0% o11084009 21124409 +d181e09 e 1158409
MOMENT OF INFRTIA 12 e2211¢07 2281407 «2215407 2221407 a2228407 2237407
SPECIFIC POWER (KW/K@}Y 2078 « 078 « 076 2074 o072 070
BPECIFIC WEIGHT (KG/KW) 12,9 12,9 13.2 13.6 14,0 14,3
m" ROOM PROPERTIES #
i DIAMETER  (IN) 9,05 ¢.05 10,59 12,20 13,65 14,97
g E] (LBeIN=SD) 31440407 o3 U4U40Y «58018407 10362408 16267408 #23533408
ANMNT SPRING (LReIN/RLAD) o D4U4s 08 +DULU+0S +B4618¢0% 13314086 21867406 2463406
RUCKLING CAPARILITY RATIO 7.99 T Tab0 Told 6Tt 6430
STRENGTH CAPABRILITY RATIOD 1,48 1,49 227 3,45 $aT7 be21
* PANNISYFR PRNPERYTIES # .
HEIGHT (TNY 35,09 35,09 17,56 40,28 42,68 44,86
DYAMETER (TIN) 10,468 10,68 12.49 {i,39 16,11 17.67
® WETGHTS (LB) »
ARRAY ups,2 425,2 43%.1 447,8 U460,6 AT3.5
BoQM 12,9 12,9 17,6 2345 29,4 35a.8
CAMMISTER 15,5 15,5 2046 27.0 13,4 39,8
FULL TENSIONER 1.0 1.0 1.2 let 2.0 2a8
INTERMEDIATE TENSIONER 9 9 1,0 N ) 1,0 1.9
FREGUENCY INDEPENDENTY WEIGHTS (LB)
RLANKEY = 3t12.0 SUPPDRT STRUCTURE m 3.3 INTERCONNELT HMARNESS & 15,5
RgY COVER » 14,2 BDYX HINGE « Y- COVER LATCH = 3,5
COMTAINER m 5.6 MASY TIP FIYTING w 2,4 MID TENBION MECHANISM = ,03
CONT AX CRUISE LATCH m 2.8 CONT BX CVR CR LATCH & ol CONT BX DEPLOY DEVICE = 1.7
CONT AY LAUNCH LATCH g PR GUIDE HWIRE TENSIONER = 3,4


http:LB-IN.SO

ee-a

ARRAY TYPE

ARRAY LENGTH =: 21,60 M

LT SR MINTMUM FREQUENCY K2

LMSC FOLDOUY
ASPECT RAYIO =

SHEFK

atded TORSIONAL FREQUENCY WZ %exxs

LES 2 2

& ARRAY PROPFRTIFS *
ARRAY MASS {KB)
ARRAY WFIGHT (| B)
CENTER OF GRAVITY (IN)
BLANKFT TENSTAN {LB)
MOMENT NF INERTIA T
MOMENT NF INFRTIA 12
SPFCIFIC POWER (KW/XG)
SPECIFIC wEIGHT (KG/kwW)

® ANDM PROFERTIES #
DIAMETER  (IN)
El {LEBeIN«SM)
ROOT SPRING (LH=IN/RAD)
AUCKLING CAPABILITY RaATIO
STRENGTH CARPABILITY RATIO

£ CANMTISYTER PROPERTIES %
HETGHT (¢INY
PTAMETER {IN)

® WEIGHTS (LB) ¥
ARRAY
BNNM
CAaNN]gTER
FUIL L TENSIONER
INTERMENTATE TENSIDNER

RLANKET =

ROX COVFR =

COMTATNER =

CONT RX CRUISE LATCH =
CONT BX LAUNCH LATCH =

BENDING FRFQUENCY HZ s¥¥xx

2,0
14,2
34,7

2.5
of

POWER/WING & 15,0 KW

1,00

BLANKET AREA =

FREQUENCY DEPENNENT PARAMETERS

.022
2033
022

92,4
423,2
3173.9
.00

« 9366408
«2564407
«078
1248

8,72
« 27074407
JUELLNS
Te76
1,40

FREQUENCY INDEPENDENT WEIGHYTS (L8B)

0022
2033
2022

192,4
43,2
373.%9
3.00
«9356408
22564407
2078
12,8

8,72
22707407
WUBBLE0%
TeTh

1,40

33.10
10429

- TR}
[~ R T ]
* & & = 9
P-X =07 B %.}

SUPPORT STRUCTURE =
BOX HINGE =
MAST TIP FITTING =

CONT BX CVR CR LATCH =
GUINE WIRE TENSIONER =

+028
043
2026

19%,9
430,9
370,4
S.12
19475408
+ 2568407
+077
13.‘

9,98
46344407
« 7221408
T«39
2,08

35,17
11277

-
Laallonlls LK =X =
o a8 woe
oNE D

3.3
%
2.4
« 4
1.0

ARRAY WIDTH = 7,00 M

«234308406 INe3Q

037
067
037

200,9
Ha1,9
365,6
9.10
«9507408
12574407
078
3.8

11,53
WB2T0TH07
JH128406
6.9

3,17

37,73
55.61

Ny == o
Lt B I« B
» v 0o s
QDN N0

INTERCONNECT HARNESS »

BLANKET WEIGHT %

046
«072
« 046

05,9
Us5g,.9
I61,0
14,23
9716408
2582407
«073
£3,7

12,90
+129735+08
1576406
bl

4,39

40,00
15.23

452.,9
2d 44
29.8

1.9
1.0

COVER LATCH =

HID TENSTON MECHANISM =
CONT BX ODEPLOY DEVICE ®

312.0 LB

2055
.086
« 055

210.9
46d,0
I%6,.6
20,48

« 9836408
« 2591407
+ 074
14,14

1“.15
«18753408
12077404
6408

Se72

U2,0%
16,70

464,0
2v%,.3
35.“

2odl
)

v 8004 40

1545
3.4
W04
17

]

‘{a.rvaﬁﬂfjfgﬁ)

g1 B9
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ARRAY TYRE LMSC FOLDOUY POWER/WING = 20,0 KW ARRAY WIDTH = d4,00 M

7e~-2

ARRAY LENGTH ® 50,40 M ASPECT RATIO = 12,60 BLANKET AREA ® 031250406 INaSOH BLANKEY WEIGHY = - 416,0 LB
FREQUENCY ODEPENNDENT PARAMETERS
1111 MINIMUM FREQUENCY HZ #kksx 013 2019 028 o037 2046 2055
wkeed TORSIOMNAL FRFQUENCY HZ #rkkx JNET7 104 158 o213 270 + 329
skENd BENDING FREQUENEY MY sxdnx LU13 «01% 028 037 0l + 0SS
% AQRAY PRNOERTIES *
ARRAY MASS  (KG) 275,8 299,5 333,.9 169,72 405.5 42,8
ARRAY WEIGHT (L.B) 60649 658,8 734,5 B12.? 892.0 STUo4
CEMTER OF GRAVITY (INY aat,? 861,6 838,2 Bl18,7 soa,e 787.8
BLAMKFY TENSION (LB) 3,00 7.08 15,93 28,12 Lt,26 63,73
MOMENT OF INERYIA I o T347409 « 7812409 «BUbU+HH « 9134409 WIBR22409 01053410
MOMENT OF {NERTIA 2 o 1077407 21080407 o 1084407 «1090+07 «1098+07 «1108407
SPECIFIC POWER (KW/%G) «073 06T « 060 2054 s0U9 045
SPECIFIC WEIGKT (KG/KW) 15,8 15,0 16,7 18,5 2043 22,
¥ BO0M PROPERTIEY *
OTAMETER (IN) 13,490 16,69 20459 23,94 26,95 29,73
EI  (LB~INa8D) 215057408 436334408 «84060408 215366400 20686409 + 36509409
ROUT SFRING (LLBeIN/RAD) s1766406 J3412406 «BU0O+NG 1006407 1836407 0 1927407
AUCKLTING CAPABILITY RATIOD 9,59 956 Fa51 Q.43 94,32 el
STRENGTH CAPARILITY RATIO 1,51 2,74 4,74 6490 9.45 11,45
* CANNISTER PROPERTIES % .
HEIGHT (IN) 65,77 T1.20 T7 62 8%,1% 88,12 92471
DIAMETER (1IN} 18,81 19,70 24429 28,25 31,80 33,08
® WFIGHTS (LR) #
ARRAY 60649 658,8 734,58 812,2 892,0 974,41
AONM 61,4 95,3 144,9 195,9 208,% 30244
CANMISTER 36.% 54,2 79,6 105,3 131,5 158,2
FULL TENSINNER 1.9 1.4 2el 3.0 4.2 566
INTERMEDIATE TENSIONER o9 1.0 1,0 tetl 144 192
FRERUENCY INDEPENDENT WEIGHTS (LB)
BLANKET @ 416,0 BUPPORT STRULTURE = 3.8 INTERCONNECT HARNESS & 2047
50X COVER = 18,9 ROX HINGE = ) COVER LATCH = 1,9
CONTATNFR m 38,3 MAST TIP FITTING = 2.1 MID TENSIDN MECHANISHM @ 02
COMT 8BX CRUISE LATCH » o0 CONT BX CVR CR LATCH = CONT BRX DEPLOY DEVICE = o0

COMT BX LAUNCH LATCH g

GUIDE WIRE TENSIONER m

a0
5.3



Ge-H

ARRAY

BETRN
LEAE L]
LEEE R

ARRAY TYPE {MSC FOLDDUT

LENGYH = 44,80 M

MINTYUM FREQUENCY HZ ssuxy
TORSINNAL FREQUENCY MZ wkk*s
RENNDING FREQUENCY HZ ##¥ke

ASPECT RATID »

¥ ARRAY PROPERTIES *
AQRRAY MASS (KB}
ARIAY WwWEIGHT (LB)
CENTER OF GRaAVITY {IN)}
Rl ANKFT TENSTON  (LB)Y
MOMENT QF INERTIA 11
MOMYENT QOF TNERTIA 12
SPECIFIC POWER (KW/KE)
SPECIFIC WEFIGHT (XG/KW)

.% AQOM PRUPERTTIES #*

DIAMETER {IN)

El ({iRetHNaSM)

ROOT SPRINE (| BeIN/RADY
RUCKLING CAPARTLITY RATID
STRENGTH CAPARTILITY RaATIO

»

CANNISTER PROPERTIES *
HETIGHT (IN)
DTAMETER (1M}

* WETGHTS (LB) %
ARRAY
ROOM
CANNISTER
FULL TENSINMER
INTERMEQTATE TENSIONER

BLANKFYT = U16,0
BOX COVER = 18,9
CONTAINFR = 18,0
CONT BX CRUISE LATCH » 248

CONT BX | AUNCH LATCH =

ol

POWER/WING = 20,0 KW

GaGb

BLANKET AREA =

FREGUENELY DEPENDENT PARAMETERS

.013
» 056
$ 013

21,7
%97,.8
T78,.6
1.00
05712409
1402407
W07
13.6

12.62
211855408
o 1473406
.39

1,44

59,62
14,89

597.6
48,4
12,0

1,0
9

FREQUENCY INDEPENDENT WEIGHTS (LB)

2019
+082
«019

287,48
633,32
765,1
6,29

« 5982409
J1U405+07
« 069
14,4

15,23
+25194408
22592406
F 30
2444

63.94
17.97

633,2
T0,%
44,9

1.3
1,0

SUPPORY STRUCTURE =
ROX HINGE =
MAST TIP FITTING n

CONT B8X CVR CR LATCH =
GUIDE WIRE TENSIONER ®

«028
oi24
o028

14,1
691 ,1

L LYY
1d.106
W6319+09
1410407
084
‘s.T

18,75
+$7875408
WUB3T406
9. t4

4,28

69,75
22413

691 .1
106,9
65,8
1.9
1,0

3.8

o0

2.4

ol

4,8

ARRAY WIDTH & 4,50 M

+31250+06 INwSQ

037
167
o037

341,0
750,14
T729.9
25%.18
«6TUSH+09
w1d16407
2059
17,0

21,77
«+ 105044009
« 7864406
B,96
6,30

TdeT2
25468

75041
14d,0
86,8
2.7
1.0

INTERCONNECT HARNESS

BLLANKET WEIGHT =

1046
214
046

368,%
01043
715,5
39,34
27098409
21425+07
+ 054
18,4

i, 46

o 16756409
el 0784+07
8,75

B.U4

T9.17
28,86

- s

< O3 en
=l D= D
- ® a & =
e 02 v CO (M

COVER LATCH =

MID TENSION MECHANISM g
CONT AX DEPLOY DEVICE =

+ 055
256
+ NS5

396,.3
871,9
702.58
S6,.65

e TUQOT400Q
e14346807
«0S0
19,8

26,94
2463 U409
1433407
8450
{0466

B83.25
31.78

871.9
220,%
129.56
b,
142

20,7

W02
2.3

416,0 LB

ALITVND ¥00d 40
8T HOHVd TVNIDIYEO
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ARRAY TYPE LM&C FOLOOUTY FOWER/WING B 20,0 KW ARRAY WIDTH = 5,00 M
T ARRAY LENGTH = 40,32 M ASPECT RATID = A&,04 BLANKET AREA = 31250406 IN=SQ BLANKET WETIGHT = 416,0 LB
FREQUENCY DEPENDENY PARAMETERS
Feesee MINTHUM FREQUENCY HZ skaix «01d #0019 2028 037 W 0US 2059
shssw TORSIOMAL FREGUENCY HZ ®es#a #0048 2067 dot 1135 o170 1206
¥EERX BENDING FREQUENCY HE #¥%se +014 2019 +028 037 a6 « 059
i
¥ ARRAY PROPERTIES #
ARRAY MASS (KG) 2bb,2 277,4 98,2 319.3 40,8 362,.6
ARRAY WETIGHT (|.B) 585,5% 610,3 656,1 T02.5 T49,7 797.8
CFENTER QF GRAVITY (IN) 702,9 693,2 677,3 663,1 650,5 639,0
RLANKEY TENSION (LB) 3,00 5.66 12475 2?.66 3541 50,98
MOMENT OF INERTIA 1t fU549409 fUBTIR09 4906409 «S1U24009 +«5381409 «562540¢
MOMFHT OF INERTIA 12 e 1723407 21725407 « 1731407 1738407 L T4B4OY 21750407
SPECIFIL POWER (KW/KG) +075 072 087 063 « 059 « 055
SPELIFIC WEIGHT (KG/KW) 13,3 15,9 14,9 16,0 17.0 18,1
$ ROOM PROPERTIES @
DIGMETER  (IN) 11,95 14,04 17.27 20,02 22,47 24,71
E1 (LR=1Ne§D) 295504407 «18191+08 «U1588%08 075121408 v11926409 e 1 THU9409
RONT SPRING (LBeIN/RAD) «1252+06 22031406 «3775+08 +5882+06 «B320+08 1107407
BUCKLING CAPABILITY RATIO 9,21 .07 Be.RZ 8,58 A3 799
STRENGTH CAPABILITY RaTIO 1.39 2419 3.07 BaTh T.78 F.90
* CANNISTER PROPERTIES * -
HEIGHT (1IN) 5U,5% 8,09 63a.41 67498 T2.00 7570
DIAMETER (IN) 14,10 1b.%7 20437 23,62 26251 29,16
* REIGHTS (LB) ¢
¥ ARRAY 585,9% 610,3 656,1 T02,5 749,77 79748
AQOM 319,14 k3.9 81,5 109,46 138,141 167,90
CANNISTER 28,4 38,0 55,6 73,2 Q0.9 08,8
FULL TENSIONER 1,0 t.3 1.4 2eb 1,5 4,7
INTERMENTATE TENSYONER . 1.0 t.0 1,0 141 1.2
FREQUENCY INDEPENDENT WEIGHMTS ¢LR)
BLANKET = 416,0 BUPPORY STRULRTURE = 1,8 INTERCONNECY HARMESS » 29.7
AQX COVER = 18,9 BOX HINGE » 0 COVER LATCH = 3,0
CONTAINFR = 19,1 MASY TIP FITTING Cob MID TENSTON MECHANTISHM g 03
CUNT RY CRUISE LATCH = 2.8 CONT BX CVR CR LATEH = | CONY RX DEPLOY DEVICE = 2,3
CONYT RY LAUNCH LATCH g ot GUINE WIRE TENSIONER ® 4,5


http:LB.IN.S0

ARRAY TYPE | MSC FOLDOUT ROWER/WING & 20,0 KW ARRAY WIDTH = 5,50 M

LE-H

ARRAY LENGTH = 34,66 M ASPFCY RATIO ® 6,66 BLANKET AREA x 1312504086 INmSO BLANKET WEIGHY = 16,0 LB
FREQUENCY DEPENDENT PARAMETERS
*FERk MINTMUM FREQUENCY HZ S¥%ss 2015 +019 «028 « 037 « 046 +08S
#6595 TORSINNAL FREGUENCY WZ #dsxx 2042 «U55 Oau 112 slat 170
¥R BENDTING FREQUENCY HZ wxszs «015 2010 « 028 0037 s 046 +05%
& ARRAY PROPERTIES *
ARRAY MASS (KG} 26241 270.0 286,% 304,90 I21.4 3319,0
ARRAY WEIGHT (L@) 976,9 594,1 631,3 568,9 TV 0 Tus,8
CENTER OF GRAVITY (IN)Y 6dN .6 633,46 620,1 607,9 596,68 586,68
RLANKET TFNSION (LB) 3,00 S5.158 11.59 20460 32,19 46,35
MOMENT NF INERTIA 11 o3712+09 « 3782409 e 3932409 4084209 JU423B+09 +439U¢09
MOMENT OF INERTIA 2 +2078407 s 20B0&0Y « 2087407 W 2095407 2106407 2119407
SEECIFIC POWFR  (KW/KG) 076 L0TU 070 066 062 +059
SPECIFIC WEIGHT (KG/KW) 13,1 13,5 14,3 15,2 1641 16,9
¢ BONM EPORERTIES #
DTAMETER (TN} 11,38 13,0% 16,03 18,57 20,83 22,89
EI (1 B=fN=SDY s 78612+07 2135576408 + 30931408 + 55683408 «8810%+08 12847409
RONT SPRING (LBeIN/RAD) «1082406 « 1630406 o J0ZU+0E L4699+ 06 « 6629+ 06 o BTI7+06
RUCKLING CARPABILITY RATIO 9,03 8,88 8057 8426 Ta92 TobB
STRENGTH CAPARILITY RaATIO 1,34 1.97 31,52 S.27 Telt 9,17
* CAMNISTFR FPROPERTIES #
METGHT (IN) 50,53 53,28 88,21 62439 bbe12 69,52
DIAMETER (IN} 13,43 15,40 18.92 21,92 24,58 27.01
¥ WEIGHTS (LB) *
ARQAY §76.5 594,14 631,3 6468,9 70740 745,.8
BoNw 32.2 42.3% 63,9 AG, 8 1079 130,43
CANNISTER 25,9 32,7 47,8 62,9 78,0 93.2
FIILL TENSIONER 1.0 1.2 1,7 2.0 3.3 de3
INTERMEDTATE TENSIONER o9 1.0 1.0 1.0 11 tel
FREQUENCY INDEPENDENT WEIGHTS (LR)
BRLANKET = 416,0 SUPPORT STRUCTURE = 2.8 INTERCONNECT HARNESS wm 20,7
ADX COVER = 18,9 BOX HINGE m .| COVER LATCH = 4,8
COMTAINER = 0o .3 MAST TIP FITTING = 2.6 MID TEMSION MECHANISM & +03
CONT BY CRUISE LATCM w 2.8 CONT BX CVR CR LATCH = ' CONT BX DEPLOY-DEVICE = 2.3
GONT ¥ LAUNCH LATCH = o GUIDE WIRE TENSIDNER = 4,2



ARRAY TyPE LMSC FOLDOLY POWER/WING = 20,0 KW ARRAY WIDTH = 6,00 M

8e~d

ARRAY LEMGTH % 33,60 M ASPECY RATIO ® 5,60 BLANKET AREA 2 ,31250406 INwSO BLANKET WEIGHT a  016,0 LB
FREQUENCY DEPENDENT PARAMETERS
REXKKE MINTMUM FREQUENCY HZ xkwkd W0t5 2019 2028 $ 037 006 «055
ks¥s¥ TORSINNAL FREQUENCY HY w#kun 2038 007 071 2065 +120 144
ss¥us AENDING FREQUENCY HZ sawwyg 4015 019 £ 028 2037 + 086 055
® ARRMY PRNPERTIES *
ARRAY “ASS {KG) 259,0 264,71 278,7 292.9 3072 321.8
ARNAY WETBHT (1 8) 569,8 582,3 613,2 bU4, U 675.9 T07,9
CENTER OF GRAVITY {IM) 5688,2 583,2 57%,7 561.2 5515 54205
RLANKET TENSINN (L) .00 4,72 10e62 18,88 29,51 Up 4%
MOMFNT NF TNERTIA 11 +3089409 «3129409 + 3230409 23332409 $3UZSe0Q +3530409
MOMENT NF INERTIA 312 «2U6BIDT 2470307 w2477407 22486407 «2U9°407 22512407
SPECIFIC POWFR  (KH/KG) $0T7 076 JO72 048 o065 062
SPECIFIC WEIGHT [KG/KW)Y 13,0 13,2 13,9 14,6 1544 16,1
‘¥ ANOM PROPERTIES #
DIAMETER (IM) 10,89 12,24 14,99 17,36 19.45 2]1.36
EI (LA=INn3D) 265855407 210405408 e 3650408 +H2471408 67035408 97510408
RODT SPRING (LBeIN/RAD) «IU87T7408 01336406 dRHT2H06 « 3835406 5UOLH06 2 T153¢06
HUCKLING CAPABILITY RATIO A,B5 8,70 Be34 T.97 Tai0 T:23
STRENGTH CAPARILITY RATIO 1.29 1,79 I,.2! 4,83 6460 B.,49
® CANNISTER PROPERTIES » *
HWEIGHT (IN) 47,08 49,25 53284 57«74 61,20 64,36
DIAMETER (TN} 1248% tu,a1 1769 20,48 22.96 25.21
¢ WEIGHTS (LR) *
ARRAY 569,8 82,3 b13,2 6Ud, 4 675.9 7079
A00M 270 X4.,0 51,2 68,7 86,3 104,49
CANNISTER 23,2 28,5 4y,7 54,8 67.9 81,0
FULL TENSTONER 1.0 1,2 1.7 £+3 Ial 4490
INTERMENTIATE TENSIONER 9 1,0 i,0 1.0 1.1 1o}
FREQUENCY INDEPENDENT WEIGHTS (LB)
RUANKET ® 46,0 RUPPNRT STRUCTURE =& 1,8 INTERCONNECT HARNESS & 20,7
RAO0X COVER m 18,9 BOX HINGBE u .- COVER LATCH & Ueb
COMNTATNFR = 41,4 MAST TIP FITTING m 2e8 MID TENSION MECHANISM = 03
€LY BY CRUTSE LATCH o 2,8 COMT BX CYR CR LATCH = o4 CONT 8X DEPLOY DEVICE = 2¢3
CONT BYX LAUNPH LATCH = o GUINE WIRE TENSINNER = 3.9



6t—d

ARRAY TYPE

LM3C rFoLDOUY

POWER/WING & 20,0 KW

ARRAY WIDTH ® 6,50 ™

o1 gV TVNIOTEO

gITynD 9004

ARBAY LENGTH = 31,02 M ASPFCY RATID = 4,77 BLANKET AREA w + 31250406 INeSQ BLANKET WEIGHT = 416,0 LB
FREQUENCY DEPENDENT PARAMETERS
TR MINIMUM FREQUENCY HZ s¥#ey $ 016 W019 028 0037 »0Ub «05%
¥E46é TORSIONAL FRFQUENLCY HZ ®¥kky 034 o0ut 061 082 103 124
skses BENDING FREQUENCY HZ wssss 20186 2019 . 028 $037 LTS «055
X ARRAY PROPERTIES ¥
ARRAY HASS (K5) 256.7 260.7 21246 284,585 296,46 308,9
ARRAY WETGHT (L 8) Sad,7 573.6 599,7 626,0 652.6 579,5
CFENTER OF ARAVITY (INY 543,5% S40,.0 530,2 521,2 S12.7 50d,7
PLANKET TENSTION (LB) 3,00 4,36 9,40 17,43 27.24 39,22
MOMENT QF INFRTIA If 26124009 « 2635409 «2705+409 22776409 +CRUT+0OQ v 2919409
MOHENT OF INERTIA 2 s 289T+07 2 2ASRENT + 2903407 2912407 2925407 « 2941407
SPECIFIC POWER (KW/KG) s078 2077 U773 W 070 «067 « 065
BPECIFIC WEIGHT (KG/KW) 12.8 13,0 13,86 {4.2 14,8 15.4
® anOM PROPERTTIES #
DIAMETER  (IN) 10,46 11,49 14,10 16,32 16,28 ef, b6
E] (LBeINwSQ) + 58980407 +81543407 « 18500403 « 331461408 «S2200e08 « 75857408
RONT SPRING (LA=IN/RAD) «8390+405 1142406 « 2056406 + 3186406 JUUB0408 +D925+06
BUCKLTNG CAPABILITY RATIO B.68 B.5% Bet? TaT2 Ta32 &,92
STRFNGTH CAPARILITY RATYD 1.25 1.64 2495 4448 6,10 7.88
* CAMNISTER PROPERTIES *
HETGHT (IN) 44,12 45,82 50413 53.79 57.03 59,97
DIAMETER (IN) 12,34 13,36 1664 19.25 21857 23,48
* WEIGHTS (LRY * .
ARRAY B64,7 E13:6 599,7 62640 652,46 679.5
BONM 23,0 27,8 41,8 54,0 703 84,7
CANNISTER 21,2 2542 36,8 48,3 56,8 T1.3
FULL TENSIONER 1.0 1.1 1,6 Pel 2.9 3.8
INTERHMEDIATE TENSIONER 9 9 1,0 1.0 1.1 1.1
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET = dib,0 SUPPORT STRUCTURE = 3.8 INTERCONNECT MARNESS m 0,7
AnY COVER % 18,9 BOX HINGF = Y- COVER LATCH = 4,5
CONTATNER H2,.6 MAST TIP FITYING m 2eb MID TENSION MECHANISHM = +03
COYT pX CRUISE LATCH = 2.8 CONT BX CVR CP LATCH = ot CUNT 8X DEPLOY DEVICF = 2.3
CANT &YX LAUNCH LATCH = P | GUINE WIRE TENSIONER =x 1.7



o=

ARRAY TYPE LMAC FOLDOUT

PONER/WING m 20,0 KW

ARRAY WIDTH = 7,00 ™

ARRAY LENGTH = 2R,80 M ASPECT RATIO = 4,1} BLANKEY AREA & 31250406 IN=8Q BLANKET WEIGMT 3 416,0 LB
FREQUENCY DEPENDENT PARAMETERS
*xees MINIMUM FREQUENCY HZ mékas $016 o019 L028 2037 20U 2055
£0&* TORSIONAL FREQUENCY HZ #%sxy «031 W 036 2,054 072 L W 409
rEEnk HBENDING FREQUENCY Hy #%xw#x 016 019 +028 « 037 QU6 055
% ARRAY PRODERYIFS &
ARRAY MASS  {KG) 254,9 25747 267,9 27842 288,5 299.0
ARRAY WEIGHT (LB} 560,8 67,0 S589,4 612,0 634,7 6577
CEMTER OF SRAVITY (IN) 505,1 50246 4o4,2 486 ,4 47940 47149
RLANKFT TEMSINN (LB) 31.00 45,05 9.10 16,19 25,29 $bh,42
MOMENT DF INFRTIA I3 2 223840% 02252409 02302409 «2352409 «2403+09 2454409
MOMENT OF INERTIA 1?2 + 3353407 03355407 W 336307 o 3374407 e 3388407 23404407
SPECIFIC POWER [KW/KG) W0T8 W 078 +075 072 W$NED w067
SPECIFIC WEIGHT (XG/KuW) 12,7 12,9 13,4 13,9 14el 149
* B0O0M PROPERTIES
DIAMETER ({1IN) 10,07 10,886 13,32 15,41 17.26 18,94
Fl (LRaINe3®) JUBI7T+07 265106407 18750408 026803408  ,01539+08 160228408
ROOT SPRING {LBeIN/RAD) 7437408 « 9366408 1735408 «2685+06 3772406 24981406
RUCKLTING CAPARILETY RATID B.51 A,38 T.93 T.49 T.086 YL
STRENGYH CAPABILTITY RaATIO 1,21 1,50 2+72 4.11 9.1 T.32
® CANNISTER PROPERTIES » .
HEIGHT (IN) 41,587 42.87 46,93 S0.38 53,43 S6e20
DIAMETER (IN) 11.89 12,82 15,12 18,19 20,37 22,35
* WEIGHTS ¢LA) »
ARGAY 560,58 567.0 589,08 651240 &34,7 65747
ALOM 19,8 23,0 1,7 TN | 58,2 TO. !
FULL TENSIONER 1,0 1s1 1.5 241 246 LY
INTERMEDIATE TENBIONER 9 ) 1,0 $40 1,0 fel
FREGUENCY INDEPENDENT WEIGHTS (L&)
BLANKET = 16,0 SUPPORY BTYRUCTURE = 3,8 INTERCONNECT HARNESS = 20,7
ROY COVER = 18.9 BOY HINGE =z o3 COVER LATCH = Hed
CONTATNFER u 03,7 MAST TIP FITYING = 2ab MID TENSION MECHANISM = o0l
COMNT RX CRUISE LATCH = 2.8 CONT BX CVR CR LATEH = ol CONT HX DEPLOY DEVICE w 23
CONY BX LAUNGCH LATCH » ol GUIDE WIRE TENSIONER = 3,5



TH=d

ARRAY TYPE

ARRAY LENGTH = 50,40 M

LR ER 2]

sELFK

& ARRAY PROPERTIES %
ARFRAY MASS {(KG)
ARRAY WEIGHT (LB)
CENTER DF GRAVITY (IN)
BLANKET TENSION (L8)
MOMEMT OF INERTTIA Tt
MOYENT OF INFRTIA 12
SPECIFIC POWER (KW/KG)Y
SPECIFIC WFIGHT (KG/KwW)

¢ ANOM PPOPERTIES *

NTAMETER  (IN)

FT {LBwINeSD)

2G0T SPRING (LBeIN/RAD)
RUCKLING CAPABILITY RATID
STRENGTH CAPABILITY RaATIOD

% CANNTSTER PROPERTIES
HEIGHT (1IN}
NTAMETER (IN)

* WEIGHTS (LB) *
ARRAY
RONM
CANNISTER
FULL TENSIONER
INTERMEDIATE TENSIONER

LMSC FOLODOUTY

MINTMUM FRFQUENCY HZ #%kxs
¥r#sv TORSTONAL FREQUENCY HZ ¥€k&¥
RFNDING FREQUENCY HZ ®x&i#

BLANKET = §20,0
HOX CNVER = 23,7
CONTAINER = 48,1
£ONT AX CRUISE LATCH = 2,8

COMY BX LAUNCH LATCH =

ol

POWER/WING & 25,0 KW

ASPECT RATIO = 10,08

BLANKEY AREA &

FREQUENEY DEPENDENT PARAMETERS

B!
« 048
s011

336,06
U046
a3, 4
1.00
« 9023409
o 2133407
2074
13.5

13,38
14991408
a 1756406
9.52
1.22

65,73
15,79

74046
61,2
36,4

1.9
9

FREQUENCY INDEPENDENT WEIGHTS (LB)

019
« 083
019

368,0
B09 .6
86241
8.8%
9614409
«2138+07
«068
14,7

17.63
«i5162+08
JA016406
9,43

2ebe

7274
20,80

809,6
106,2
59,9
1.5
1,0

SUPPORT STRUCTURE =
BOX HINGE =
MAST TIP FITTING »

CONT BX CVR CR LATCH =
GUIDE WIRE TENSIONER =

«0R8
.126
o028

406,2
863,64
84,7
19,92
«1034¢10
2184407
V62
b2

21,72
« 10418409
2aT317406
2.32
4456

7950
25.63

893.6
1613
BT.9
2ol
1.0

ARRAY WIDYH = 5,00 M

039063406 TNeSQ

«037
170
037

445,3%
979, 6
82246
35.4})
1108210
2158407
« 056
17'8

25,24

« 18987409
2« 1179407
9.17

by67

85,30
2F,78

979.6
21747
116,3
1.5
1.1

INTERCONNECT HARNESS &

BLANKET HEIGHT =

)
o216
Y-S

485,.4
1067,9
80649
55.32
1184410
o2173407
20582
19,4

28,39
#30415+09
1672407
B,98

B,88

90,50
33,50

1067,.,9
275,6
145,0

B0
142

COVER LATCH @

MID TENSION MECHANISM =
CONT BY DEPLOY DEVICE =

2055
1Y
21055

2645
1158.3
FAETY!
ALY
o1262+10
w2192¢07
047
2ial

31,30
+H4899409
1 2249%07
8,74
11,46

95,30
36,93

115843
334,38
174.,3

be8
1.3

520,0 LB

400d 40
YN0

RIrIVaD
1 @Hvd



ARRAY TYPE LMSC FOLDOU? POWER/WING ® 25,0 KW ARRAY WIDTH & S,50 M

ARRAY LENGTH m 45,82 M

cy-d

ASPECT RATIO = 8,13 BLANKET AREA = +39063+406 INwBQ BLANKET WEIGHT = $§20,0 LB
FREQUENCY DEPENDENY PARAMETERS
feveat  MINIMUM FREQUENEY MY $#xex 201 2019 +028 « 037 046 2035
sees3x TORSIONAL FRFQUENCY MWZ? #adkx 2042 o069 1048 180 «177 $215
sEEKE BFEMDING FRFQUENCY H7 ¥¥wsg W 012 019 .028 037 086 + 055
® ARRAY PROPENTIES #
ARRAY MASS (%G) 330,3 353,9 384,6 U16,0 347,.9 48046
ARRAY WEIGHT (LB) Tebeb 778,06 846,2 915,1 85,4 105743
CENTER OF GRAVITY ({IN) 808,44 788,46 170,14 753.9 73%.6 T26,8
BLANKET TENSTON (LBY 3,00 B408 18,11 32.1% S0,.29 T2.02
MOMENT OF JNERTIA I} «T340e09 o THST40G oB8162¢09 28637409 »1EL1409 9610409
MOMENT NF TNERTIA T2 02571407 22577407 «25R6¢07 « 2599407 e2b1b+07 «2A37407
SPECIFIC POWFR (KW/KG) 2076 oOTE 2045 W 060 + 056 £ 052
SPECIFIC WFIGHT (KG/KWY 13,2 14,2 15,4 16,6 17.9 19,2
& A00M PROPERTIFS
DIAMETER (TN} 12.74 146,37 20414 23,37 - 26,26 28,91
ET {1 BelNagQ) «12327+08 «3357%408  LTT0U1408 13967409 222256409 32684409
ROOGY SPRING (LBR«IN/RAD) 21851 7e04 23218406 «5995+06 + 9366408 « 1328407 p 1772407
FUCKLING CAPABILITY RATIO 9,37 9,22 9,02 By79 B,53 Be22
STRENGTH CAPARILITY RATID f.18 2.39 4,19 b,19Q 8,31 10,51
* CANNISTER PROPERTIES #
HEIGHT (1) 50,71 6b469 72492 70,28 83,02 87439
DIAKETER (1N) 15,03 19,31 23477 27,58 10,99 34,11
¥ WETGHTIS (LAY ¥
ARQAY 72646 778,56 84b,2 915,1 985,4 10657.3
HOMH 50,4 83,2 126,1 169,86 21443 2597
CANNISTER 32.7 B5t,4 75.4 99.5% 123,8 148,5
FULL TENSIDNER 1,0 1.5 2.2 33 Ueb a3
INTERMEDTATE TENSTOMER ) 1,0 1.0 148 t1.2 1+3
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET = S20,0 SUPPORT SYRUCTURE = §.2 INTERCONNECT MARNESS s 25,8
ROX COVER = 23,7 BOY HINGE ® . COVER {ATCH = 6.7
GONTAINER 47.2 MAST TIP FITTING & 2,7 MID TENSION MEGHANISM w «03
CONT BY CRUISE LATCH = 2.8 CONT BX CVYR CR LATCHM w ol CONT 8X DEPLOY DEVICE = 2.9
CONT BYX LAUNCH LATCH = ot GUIDE WIRE TENSIONER = 4.9


http:o8-IN.SO

ARRAY TYPE LMBC FOLDOUT POWER/WING & 25,0 KW ARRAY HWIDTH = 6,00 M

L

ARQAY LENGYH x 42,00 M ASPECT RAYIO = T,00 BLANKET AREA w e39063+06 INw30 BLANKEY WEIGHT m $20.,0 LB
FREQUENCY DEPENDENT PARAMETERS
AL AL, MINIMUM FREQUENCY HZ S¥k*a 012 W0t9 028 +037 «0dS + 055
*REe¥ TORSTONAL FREQUENLEY HY &a%ex 2037 058 L0RB 118 149 0180
LAR LR BENDING FREQUENCY HZ ®sxsg o012 1« 019 +028 «037 W06 + 055
]
€ ARRAY PROPFRTIES %
ARQAY MASS (KG) 325,5 343,46 3569,0 194,7 420,8 447 .4
AnQAY WEIGHYT ({8} Tie.0 T86,0 831,7 8608,3 925,8 984 ,4
CENTER OF GRAVITY (IN) 739,8 Te6,7 710,86 696,3 683,4 67147
BLANKFT TENSION (LB} J.00 T.38 16460 29.5¢ 46410 £6,39
HMOMENT QF ITNERTIA T4 «H0PH+09 «6317T+09 6b2R+09 2H0USH09 2 7267409 2 7593+09
MOMENT QF INERTIA I2 23053407 « 3059407 « 3069407 23083407 v3102407 W 3124407
SPFCIFIC POWER {KW/XG) NTT 073 068 063 089 056
SPECIFIC WEJGHT (KG/Kw) 13,0 13,7 14,8 15.8 16,8 1749
* ANGM PROPFRTIES ¢
DIAMETER (IN) 12,19 §5.30 18,82 21,81 24,U8 26,93
FI (LBelMu30}% «103894+08 228664408 «58662+08 «10595409 216818409 + 24603409
RO0T SPRING (LBeIN/RAD) 1327406 2629406 +A88b406 W T613408 W10TT7407 1432407
AUCKLING CAPABILITY RATID 9,22 9,03 8,17 B,u8 8416 T84
STRENGTH CAPABRILITY RaATIOD t,14d 2,18 X.86 S.74 T.76 9.87
& CANNISTER PRODPERTIES # .
HEIGHT (TW) 56,49 61,63 67,43 72437 76,78 80,8t
DIAMETER (IN) 14,38 18,06 22420 25.74 28,89 31.77
¥ WEIGHTS (LR) %
AQRAY Ti6,0 786,0 1.7 868,3 925,8 Q84,4
BUAM 42,3 bh,7 100,9 135.9 170,08 206.5
CANNISTER 29,68 44,8 65,6 86,5 107,48 128.4
FULL TENSTIONER 1.0 1,4 2at 3.4 4.3 5.8
INTERHEDIATE TENSTIONER 9 1,0 1,0 1.4 1,1 102
FREGUENCY INDEPENDENT WEIGHTS (LB}
BLANKET = R SUPPORT STRUCTURE = 4,2 INTERCONNELT MARNESS w® 25,8
AOX CODVER = ROX HINGE = v? COVER LATCH = b4l
CONTATINER & MAST TIP FITYING O 2.7 MID TENSTON MECHANISM = W03
CONT AX CRUISE LATCH = CONT B8X CVR CR LATCH » ol CONT BXY DPEPLOY DEVICE = 2.9

CONY AX LAUNCH LATCHM »

GUIDE WIRE TENSIONER =

446



ARRAY TYPE LMSC ¥oOLDOUT POWER/WING = 25,0 KW ARRAY WIDTH m 6,50 ™

A/

ARQAY LENGTH = 8,77 M ASPECT RAYIO = 8,94 BLANKET AREA -» «39063406 INmBQ BLANKET WEIGHT = 520,00 LB
FREGUENCY DEPENDENT PARAMETERS
xerye MINIMUM FREQUENCY HZ sx¥3x 013 019 . 028 037 « 046 055
*ssxd TORSIONAL FREQUENCY N2 seers 033 L 150 076 101 127 154
*xesx  BENDING FREQUENCY HZ s%akx 0013 2019 028 «037 e 0Ub 2 055
# ARRAY PROPERTIES *
ARRAY MASS (KG) 321,8 336,0 357.2 378,7 40046 H2Z.8
ARRAY WEIGHT (LBY T07.%9 719,19 785,99 833,2 881,3 930,141
CENTER OF GRAVITY (INY 6R4,0 671%,.7 6&%9,7 U071 635,5 &2U,9
BLANKET TENSION (L3) 1,00 6,51 15,32 27,24 42456 &1 .28
MOMENT QF INFRYTA [ +314%209 «S287+09 +5503¢09 +BT22409 5583409 abi68409
MOMENT QF INFRTIA 12 « 3577407 « 358307 03595407 03610407 « 3630407 « 3650407
SPECIFIC POWFR (KW/KG) 078 «074 070 066 0062 « 059
SPECIFIC WEIGHT (KG/Kw) 12,9 13,4 14,3 15,1 16,0 1649
"% ANNM PROPERTIES %
OIAMETER (TN) 11.70 14,39 17,68 20,08 22,497 25,¢5S
El  (LB«INGSRY « 27663407 e 20070408 « 457 4S+08 «B2X83+0A 13040409 «1902140%
ROOT SPRING (LB=IN/RAD) Jd1TU4e00 «c186+06 +H085¢06 +6304e00 »B3VE404 21188407
RUGKLTMG CAPARILITY RaTIO .08 A,87 B.54 8,20 T84 Telb
STREMGYH CAPARILITY RATIO 1,11 2,00 3,57 5433 T.24 .26
* CANNISTER PROPERTIES ¥ .
REIGHT (1IN) 52,088 57.33 62476 67,38 T1449 75.24
DIAMETER (INY 13,80 16,98 20,86 20,47 27,11 £9.79
* WEIGHTS (LB) #
ARRAY 707,9 ALY 785,9 a833,2 481,.3 930,1
aoaM 36,0 84,5 B2.2? 110.3 138,8 16746
CANNTISTER 271 19,8 57.6 Toed Q4,4 11249
FULL TENBTONER 1.0 1,4 2.0 249 41 Sa5
INTERMEDIATE TENSIONER «? 1,0 1,0 1o1 1ol 1.2
FREQUENCY INDEPENDENT WEIGHTS (LB)
ALANKET = 20,0 SUPPORT STRUCTURE = 4,2 INYERCONNECT HARNESS » 25.8
ROY COVER a 23,7 BOX HINGE = 3 COVER LATCH & 6y
CONTAINER ® 49,% MAST TIP FITTING = 247 MID TENSION MECHANISM e 203
COMT 8Y CRUISE LATCH = 2.8 CONT RX CVR LR LATCH = ol CONT BX DEPLDY DEVICE = 249
CONT BY L AUNCH LATCH g PR GUINE WIRE TENSIONER = 4,3


http:o3577.07
http:LB.IN.SQ

ARRAY TYPE LMSC FOLDOUT POWER/WING ® 25,0 KW ARRAY WIDTH = 7,00 M

a7-d

ARRAY LENGTH ® 36,00 M ABPECT RATIO & 8,14 BLANKET AREA = 39063406 INe3Q BLANKET WEIGHT = 20,0 LB
FREQUENCY DEPENDENT PARAMETERS

,***** MINTMUM FREQUENCY WZ #xx¥x 2013 2019 1028 2037 b 055

sEva TORGIONAL FRFQUENEY MZ #mkx N30 J00Y D66 088 Jtd o134

kNEnk BENDING FREQUENCY HY ¢x%&k «013 1019 028 a 037 +0UE 0 055

4 ARRAY PROPFRTITES »
ARRAY MASS (XG) 318,9 330,1 348,2 366,85 385,1 403.9
ARRAY WEIGHT (LB) 701.6 126,3 T66,1 B0bad 847,.2 f88.6
CENTER OF GRAVITY (IN) 635,9 627,7 615,5 ald 4 1Y | SRY,5
RLANKEY YENSION (LB) 3.00 6,32 14023 £5.29 39.52 96,490
MOMENT 0OF INERTTA It 24401409 2UUBL409 JUEBO+0Y J4B06409 963409 5122409
MOUENT OF INERTIA 12 JU1UB+OT HIB1407 WUt63407 JA180407 24201407 228407
SRFCIFIC POWER (KW/KG) NT8 «076 2072 068 1 065 U062
SPECIFIC WEIGHT (KG/Kw) 12.8 13.2 13,9 1447 1544 16,42

% ANGM PROPFRTIFS %
DIAMETER (1IN} 11,27 13,60 16470 19,33 21,67 23,81
El (L3«IN=SR) «715409+07 1159959408 + 36387408 +H553864+08 « 10327409 e 15031409
ROOT SPRING (LB=IN/RAD) «1049+0b 18444086 « 3415406 +5301+086 « TUEBE0S + 9896406
RUCKLING CAPABILITY RATIO 8,9% B, 8,34 7498 7459 Te1%
STREMGTH CAPABILITY RATIO 1407 1.84 3e30 4,96 Y 8,69

* CANNTSTER PROPERTIES
HEIGHT (1MW) UG, 77 51,62 SBeT4 63,038 66.%4 Thadb
DIAMETER (1IN} 13,29 16,05 19,70 22.81 25.57 28,089

% WEIGHTS (LB) »
ARRAY T01.6 726,53 T6b,1 Boba 4 uy,e 8886
BONOM 31,0 45,1 68,1 9143 11447 13844
CANNISTER 2540 31548 1,4 6T eb 83,9 100,2
FULL TENSIONER fe0 fa3 1.9 2eb 38 Sel
INTERMENTATE TENSIONER .9 1,0 1,0 1.0 fa1 1.2

FREGUENCY INDEPENDENT WEIGHTS (LB)

BLANKFY = 520,90 SUPPORT STRUCTURE w 4,2 INTERGONNELY HARNESS =2 25,8
ROX COVER « 23,7 BOX HINGE » N COVER LATCH » 5.9
CONTATNER = 50,6 MABT TIP FITTING & 2.7 MID TENSION MECHANISM = ]
CONT 88X CRUISE LATCH = 2.8 CONT BX LVR £R LATCH = o CONT BX DEPLOY DEVICE ® 249
CONY #X LAUNCH LATEH um ol GUIDE WIRE TENSIONER = 4,1

AII'TVOD 900d 40
ST dDVd TVNIOIHO



9%-d

ARRAY TYPE LM8f FOLDOUT POWER/NING & 25,0 KW ARRAY WIDTH = 7,50 M
ARRAY LENGTH s 33,80 M ASPECT RATIO = 4,43 BLANKEY AREA ®  ,39063+406 INe8Q BLANKET WBIGHY 8 520,00 LA
FREQUENCY DEPENDENT PARAMETERS
#Eest  MINIMUM FREDUENCY HZ #Sasan S0t +019 2028 037 2048 2058
kxest TORSIONAL FREQUENCY W7 kaukk 028 039 +0%8 2078 2098 eita
wkesse  BENOING FREQUENCY HY $adt4 « 014 019 028 037 048 +055
% ARSAY PROPERTIES # .
ARQLY MASS  (MG) 16,6 %25,6 341,2 357.0 373,0 389,2
ARRAY WEIGHT (LB) 69646 Tt6.3 750,7 785,14 820,86 B56,2
CENTER OF GRAVITY {IN}Y 594,0 587,.5 576,8 LT 557,.8 849,1
BLANKET TENSTON (LB} %.00 5.90 13,28 23460 16,88 53,11
MOMEMT OF INERTIA 1t <3811409 <3875+00 » 3987409 100409 4215409 14330409
MOMENT OF INERTIA 12 ATS8407 fUT82407 24775407 WiT9%407 NTILYS N TV YT
SPELIFIC POWER (KW/KG) L0T9 2077 073 L0T0 087 T
SPECIFIC WEIGHT (KG/KuW) 12,7 £13,0 13,6 14,% 14,9 15,6
® RONM PROFERTIES &
DEAMETER  (1M) 10,88 12,90 15,84 18,33 20,54 22,455
ET (LBeINe3a) +68868407  L130h0408  GBYUBTE0B  LB2BO1+0B  LB3251¢08 1209709
RONT SPRING (LBeIN/RADY 9486405 01875406 02913208 WIS16404 63564406 +3409¢06
AUCKLING CAPABILITY RAYID 8,81 8,57 8,15 7713 7¢30 6488
STRENGYH CAPABILITY RATIO 1,00 1,7t 3,07 beb2 6,33 Bo15
# CANNTSTER PROPERTIES #
HEIGHT (TN} 47406 50,39 5%.23% 59,34 62,99 66431
DIAMETER (IN) 12.84 18,22 18,69 2183 20,23 26461
& WEIGHTS (LB) # )
ARRAY 696, 6 T16,3 750,7 785,4 B20,6 B56,.2
BOOM 270 37,9 57.2 7645 6.1 118,9
CAMNISYER 23, 31,6 H6,1 60,7 75,2 89,8
FULL YENSIONER 1.0 1.3 1,9 246 3.6 4,8
INTERMENTATE TENSIONER o9 1,0 1,8 1.0 fa1 {.2
FREGUENCY INDEPENDENT WEIGHTS (LB)
BLANKET % ‘ 820,0 SUPPDORT STRUCTURE w 4,2 INTERCONNECT HARNESS a 25,8
AOYX COVER » 23,7 BOY HWINGE = .5 COVER LATCH = 508
COMTATHER = 51,8 MAST TIP FITTING n 2.7 MID TENSTON MECHANISM 2 ]
CONT BX CRUISE LATCH @ 2.8 CONT AX CVR CR.LATCH = ol CONT BX DEPLDOY DEVICE = 2.9
CONT RY LAUNGH LATCH 4 P | GHINE WIRE TENSIQMER = Te?



ARRAY TYPE LMSL FOLDOVUT POWER/WING w 25,0 KW ARRAY WIDTH » 8,00 M

L9-1

0
2 IFIVND ¥00d d
S}‘IH qovd TVNIOTEO

ARRAY LENGTH = 31,50 M ASPECT RATIO ® 3,94 BLANKET AREA ®  ,39063406 IN=SG BLANKET WEIGHT &  520,0 LB
FREQUENCY DEPENDENT PARAMETERS
vautd MINTMUM FREQUENCY HZ sh%xx W 014 019 »028 « 037 2046 » 055
reeex TOPSTONAL FREQUENCY HZ wexas +025 035 J082 070 «087 105
#448%  BEMDING FREQDUENCY MZ 4%k 014 019 028 0037 «0U6 » 055
% ARRAY PROPERTIES #£
ARPAY MASS (KG) 514,9 322,.,0 315,7 349,85 363,4 277.5%
ARRAY WEIGHT (LR) 692,7 T08,.5 758,5 768,8 199,5 B30,5
CENTER OF GRAVITY (IN) 557,28 551,9 542,64 5331,9 525,7 517,9
RLANKET TENSTON (L8) 3,00 5,53 12,45 22413 36,58 49,79
MOYENT QF INERTIA 11 3332409 2 33The09 3460409 «35uS409 3630409 23715409
MOMENT OF INERTIA 2 W SUt0e07 oS5ltbe07 «5430407 25409407 WSUTL40T ¢5504407
SPECIFIL POWER {KW/KG) +079 ,078 074 2072 2069 20686
SPFCIFIC WEIGHT {(KG/Kw) 12,6 12,9 13,4 14,0 14,5 1541
-% AN0OM PANPERTIES *
DIAMETER (IN) 14,53 12,28 15,07 17,44 19,53 21,44
EY (LBeIN=3R) 257536407 +10653408 20165408  L432734+08 +68137408  ,988744+08
RONT SPRING (LBeIN/RAD) v 8564405 1359406 2512406 +38B9+06 «S5U6T0b 7228406
AUCKLING CAPABTLITY RATID 8,68 8,43 7497 7452 7407 bebdl
STRENGTH CAPABTILITY RATIO 1.0ﬁ 1.58 2486 4,32 5493 766
¥ CANNISTER PROPERTIES #
HEIGHT tIN) 44,66 47 .55 52416 56406 59,52 62466
DIAMETER (IN) 12,43 14,49 1779 20458 23,05 25430
* WPIGHTS (LR) *
ARAQAY 6%2,7 TO8,S 738,.5 T68,8 7199,% 830,5
RLOM 23,7 12,2 48,5 45,0 B1.5 98,2
CAMNISTER 21,5 28,4 41,7 54,48 67,9 8140
FULL TENSIONER 1.0 1.2 1,8 2.8 3,5 Uob
INTERMERTATE TENSTONER o9 1.0 1,0 1,0 tel 1.2
FREBUENCY INDEPENDENT WEIGHTS (LB)
RALANKET = 520,10 SUPPORT STRULTURE = 4,2 INTERCONNECT MARNESS = 2548
anx COVER = 23,7 pOX HINGE = ob COVER LATCH = Seb
CONTAINER m 52,9 MASY TIP FITTING ® 2.7 MID TENSION MECHANISM = o 0d
COMT AY CRUISE LATCH w 2.8 LONT BX CVR CR LATCH = ol CONT BX DEPLOY DEVICE = 2,9
CONT BX LAUNCH LATCH = of GUIDE WIRE TENSIUNER & 3.8



ARRAY TYPE LMSC FOL
ARRAY LENGTH ®m 60,48 M

I S1311) MINTMUM FREQUENCY ™2
vaxge TORSTONAL FREQUENCY HZ
sheas BENDING FREQUENCY M2

& ARRAY PROPERTIFES ¢
ANBAY MASS (KG)
ARRAY UWFIGHY (LB)
CFNTER OF GRAVITY LINY
ALANKET TENSION (LB8)
MN4EHY OF INERTTA T
MUMENT OF INERTIA 12
SPECIFIC RPOWER (KW/KG)
SPFCIFIC wEIGHT (KG/KW)

* AO0OM PROPERTYIES #

= DIAMETER (N}
18 ETl  (LBeIN«SQ)
o RODT SPRING CLBeIN/RAD)

RUCKLING CAPABILITY RATIO
STRENGTH CAPARILYITY RATID

* CANMYSTER PROPERTIES *
HEIGHT (IN)

DIAMEYER (IN)

& WEIGHTS (LRB) =
ARRAY
BOOM
CANNISTER
FULL YTENSIONER
INTERMEOTATE TENSTONER

ALANKEY =

ROX CNVER »

CONTAINER 3

CONT BX CRUISE LATEH »
CONT BY LAUNCH LATCH g

Dot

1341,
T
L33

628,90
2844
5340

2,8
ol

POWER/WING & 50,0 KW

ABPECT RATIO ® 12,10

BLANKET AREA a

FREQUFNEY DEPENDENT PARAMETERS

o010
2049
«010

411,8
90%5,9
1061.,9
3,19
«1590+10
2546407
s073
13,7

14,90
+23070408
22427400
QT

1,18

76,97
17.58

905,9
91 o1
45,9

1a0
o9

FREQUENCY INDEPENDENT WEIGHTS (LB)

019
«100
019

473,7
1042,2
1028.,9

12.75

1768410
.?5'53&01
«063
15,8

21 .26
295649408
o T0S1406
9,78

3,00

87.47
25,09

1042,2
185,%
B7,0
1.8
1.0

SUPPDRYT STRUCYTURE a

BOX HINGE =

MAST TIP FITTING &
CONT BY CVR CR LATCH =
GUINE WIRE TENSIONER =

028
+153
W 028

537.6
1’32.7
1003,1

2B.48

21953410
+ 2566407
o058
17,9

26,28
« 22307400
21331407
.01
Bett

95.74
31,00

1182,7
283.2
128,5

3.0
1.1

ARRAY WIDTH ® S,00 M

246875+06 INe30Q

Q037
2208
o 037

603,46
1328,0
982,1
850,98
JR1US10
2583407
+050
201

30,61
wdit02+N9
s2104+07
9.79
7436

102,90
3642

132840
384,40
170,8

L4a?
1.2

INTERCONNECT MARNESS &

BLANKET WEIGHT =

0856
255
DU

672.0
1478,5
GolU,b
T9.66

e 2343410
260507
+ 045
22.4

34,53
266561409
«3021407
9,70

LYY

109,37
40,75

16478,5
489,2
214,2

648
1.3

COVER LATCH =

MID TENSION MECHANISM m
CONMT BX DEPLOY DEVICE =

0054
323
2054

Th2e9
1634,3
%6
114,72
«254Be 10
W 2632+07
«040
24,8

38,17
99335409
«40T9807
9454
§11.,98

115.37
45404

1634,3%
597,6
€58,9

9.5
11.5

3140
10,0
W03
3.5

62440 LB



6%-d

ARRAY TYPE (MBC FOLOOUY

ARRAY LENGTH & S4,99 M

'131Y3

(221 L BFNDING FREDUENCY HZ ®%x&y

% ARRAY PROPFRTIES &
ARFRAY MASS {KG)
ARRAY WETGHT (LR)
CENTER OF GRAVITY C(IN)
RLANKET TENSION (Lb)
MOMENT OF INERTTA Ii
MOMEMT OF TNERTIA ]2
SPECIFIC POWER (KW/KG)
SPECIFIC WFIGHT (KG/Ku)

* AonNk® PPOFERTIES *

DIAMETER  (IN)

FI (LReINSQ)

ROOT SPRING (LBeIN/RAD)
RUCKLTNG CARPARILITY RATIOD
STRENGTH CAPARILIYY RATIO

* CAMNTISTER PROPERTIES *
HETRHT (1N)
DTAMETER (1IN)

¥ WETGKTS (LAY ¢
ARRAY
BOOM
CANNISTER
FULL TENSIONFR
INTERMEDIATE TENSIONER

BLANKET =» . 6248,0
ROX COVER = 28.0
CONTATHER S4,2
CONT BYX CRUISE LATCH = 2,8

CONY X LAUNCH LATCH = ol

ASPFCT RAYIO » 10,00

MINTMUM FREQUENCY HZ #¥3#%s
¥ees% TORSTONAL FREGUENCY HZ s4%ss

PONER/WING m 30,0 KW
BLANFET AREA m

FREGUENCY DEPENDENT PARAMETERS

2010 «019 028
U2 + 083 o126
«010 «019 028
400,8 §49,7 500,46
8681,9 289,4 1101,4
G694 G41,5 918,4
3,00 11,59 26407

« 1285410 o13098¢10 J15172 10
«306R&0T + 3077407 3091407
075 W 067 060
13,4 15,0 16,7
13,97 19,72 2d432

« 17823408 «70778+08 + 16382409
220004006 5625405 0105607
9,60 9,8% Fed’
1,07 2.75 de78
70,67 80.16 8Ya76
16,48 23.27 28,70
881,9 9894 1101,4
TZ,8 14%,0 220,86
4041 Td,6 109,8

1.0 1.7 2.8

.Q 1'0 i.‘

FREGUENCY INDEPENDENT WEIGHTS (LB)

SUPPORT STRUCTURE = Ueb
BOX HINGE » ol
MAST TIP FITTING ® 2.9
CONT 8X CVR CR LATCH 'w oh
GUINE WIRE TENSIONER m 5.6

HBAT5+06 INeSQ

ARRAY WIDTH ® 5,50

« 037 W06
.170 .alb
037 2006
552.9 606,7
1216,4 1334,8
899,1 Ba2,5
b6,.35% 72,42
1638450 « 1763410
+3110407 03134407
2054 0 049
18,4 20,2
£8.29 31,85

« 29957409 $ 48148409
1660407 2370407
¥s33 914
6.92 Q.!T
94,30 10017
33,38 37.58
121644 1334,.,8
298, 4 378,3
145,% 181,9
4,3 6.3

1.1 113

INTERCONNECT HARNESS =
COVER LATCH m

MID TENSION HMECHANISM =
CONT B¥ DEPLOY-DEVICE %

BLANKET WEIGHY =

M

+ 054
a2b2
« 054

662,1
1456,5
868,0
104,29

W 1892410
e 3164407
«04s
2241

35,43
+ 71316409
.3151*07
8,89
11,47

105,60
R 7

1456,5%
460, 4
219,90

8.7
1.4

624,0 LB



ARRAY TYPE LMSC FolLhout POWER/WING = 30,0 KW ARRAY WIOTH = 6,00 M

05-3

ARRAY LENGTH » S0,40 M ASPELT RATIO = 8,40 BLANKEY AREA = «46875+06 IN=SO BLANKET WEIGHT = b24,0 LB
FREGUENCY DEPENRENT PARAMETERS
T TETY ] MINIMUM FREQUENCY HZ &xiaxx 010 «019 +028 «037 2046 « 055
¥rexs TORSINNAL FRFOUENCY HZ mekes « 037 + 070 «106 YY) 2180 218
LA R R BENNING FREQUENCY HZ xwx&x « 010 1019 028 2037 10486 + 058
% ARRAY PROPERTIES #*
ARRAY MASY (KG) 393,9 432,3 47%,9 Stbed 559.9 604,.%5
AHRAY WEIGHT (1LB) 846,7 951 ,0 1042,5% 1136,0 1231,.8 1329.9
CENTER OF GRAVITY (INY 890,9 48,0 BLY,.6 B879,9 Bi4,8 800,.8
BLANKET TEMSYON ¢LBY 31,00 10,62 23.90 2,49 6h,39 95460
MOYENT OF TNERTIA It «1065+10 1137410 216410 21296410 3379410 1463440
MOMENT OF INFRTIA 12 3642407 e 3651407 s3b6GeNT « 3687407 237132407 «37Ube07T
SPECIFIC POWFR  (KW/K(Y 2076 « 069 #0643 o158 o054 050
SPECIFIC WETGHT (KG/KW) 13.1 14,4 i5,8 17,2 18.7 20el
"% AOOM PROPERTIES *
OTAMETER  (1N) 13,36 1R 042 22,69 26,35 29,63 32,64
El {(L8+1Ne8n) + 14907 +08 +5391R408 sf2481409 +22571409 «36077409 « 53448409
RGOT SPRING (LBeIN/RAD) JFTUIHOH 4UBBTHOB «B8572+06 « 1342407 +1908+07 125592407
BUCKLING CAPABILITY RATIOD 9.uU7 9,32 Q.16 8,95 8,69 8,38
STRENGTH CAPARTLITY RATIO 1,03 2a5% Geti2 bl Beb? 10,92
* CANNISTER PROPERTIES * ?
HEIGHT (TN} 65,70 74,06 8110 87480 92455 97452
DIAMETER (IN) 18,76 21la74 e6e78 31410 34,96 38,52
* SEIGHTS (LB) #
ARRAY 86b,7 951,90 1042,5% 1136,0 1231 .8 1329.9
BoOM 61,0 1186,0 176,90 237,48 In0.1 364,3
CANNISTER 36,3 6449 95,4 126,14 157,2 188,86
FULL TENSIONER 1,0 1.7 2.7 4,0 5,8 Bu0
INTERMEDIATE TENSIDNER . 1.0 1,0 tel 1.2 14
FREQUENCY INDEPENDENT WEIGHTS (LB
ALANKET = 624,0 SUPPORY STRUCTURE = 4,4 INTERCONNECT HARNESS = 31.0
50X COVER = 28,4 BOY HINGE = 2 COVER LATCH o 8.9
CONTAINER = 55,3 MAST TIP FITYING & 249 MID TENSION MFCHANISM m 2 0
CONT BX CRUISE LATCH u 2,8 CONT BX CVR CR LAYCH = W4 CONT 8% DEPLOY DEVICE = 3.5
CONT AX LAUNCH LATCH = ol GUINE WIRE TENSIDNER = 5.3



ARRAY WIDTH = 6,50 M

ARRAY TYPE LMSC FALOOUT POWER/WING u 30,0 KW

T4

ARRAY LENGTH = 46,53 M ASPFCY RATIO = 7,14 BLAMNMKET AREA & «UBATSL06 INeSE BLANKEY WEIGHT = 624,0 LB
FREQUENCY DEPENDENT PARAMETERE
FEEERY MINTHUM FREQUENCY HI saks» 2011 2019 LN28 037 046 #0859
«kkxs TORSIONAL FREQUENGY HZ ##akx ;033 + 60 L0190 121 « 153 +18%
YRR * BENDING FREQUENCY H2 %ksds «011 2019 028 2037 20l + 055
¥ ARRAY PROPERTIFS ¥
ARRAY MASS (%G} 188,46 419,2 4%53,9 489,29 525,2 S62,40
ARRAY WEIGHT (LB) BEU,9 922,2 998.5 1076,2 1155,5 123644
CENTER DF GRAVITY {1IN) az4,.,9 806, 2 T87,. ¢ TT1,2 757.,0 T4u4,3%
RLANKET TENSIDN (LB) 1.00 9,80 22.06 3e,az2 bt,.28 &8,24
MOMENT OF INERTIA It «8969+09 «FUUBH DG 0 2592+09 01055410 J111410 211469410
MOMENT OF INFRTIA 12 eld2b6be07 ofA276407 «H292407 al4314407 pU343+07 4378407
SPEFIFTIE POWFR  (KW/XG) 077 72 b6 061 087 2053
SPECIFIC WETGHY {(KG/KW) 13,0 14,0 15,1 14,3 17.% 18,7
¥ A00NM PRIPEARTTIES #
DTAMETFR  (1N) 12,R2 17.34 21,30 24,72 2T.76 30,55
FI (1heINe52) « 12657408 WH2060408 A THUIZ+0B 17862409 027797409 2B0TT9409
ROOT SPRING {LBeIN/RAD) J1547408 « 5807406 + 71093406 W 1107407 L 1569407 +2092¢07
AUCKLING CARPABILITY RATID 9435 9415 Be91 8,64 8,32 T+97
STRENGTH CARPARILITY RATIO 1,00 2.34 4411 6,08 8,18 10,36
€ CANNISTFR PROPERTIES »
HETGHMT €IV) 61,48 68,87 7S4S 81,08 Boll0 90,714
DIAMETER (IN) 15,13 20,4% 25414 29,186 32,76 36,05
* WEIGHTS (LR) #
ARRAY 854,9 92242 998,5 1076.2 115545 123644
AONM 5149 94 .6 to%,2 192,8 43,2 FRLPY -
CANNTSTER 33,2 7.2 83,9 110,7 137,8 165,2
FULL TEMSIONER 140 1.6 2.5 3.8 5.5 T8
TNTERMEDIATE TENSTONER v 1.0 1.0 14 1.2 1.3
FREQUENCY INDEPENDENT WEIGHTS {LB)
BLANKEY =x 420,90 SUPPORY STRUECTURE m G468 INTERCONNELT HARNESS = 11,0
ADX COVER = 2B,4 BOX HINGE » 3 COVER LATCH & 8,%
CUNTAINER = 86,4 MAST TIP FITTING = 249 MID TENBION MECHANISH = 03
CONMT RY CRUISE LATCH & 2.8 CONT BYX CVR CR LATCH = ol COMY 8X DEPLOY OEVICE = h. 1Y)
CONT 8X LAUNCH LATCH = o GUINE WIRE TENSJONER = Ge0

RIITY

a WﬁiN3£ﬂ¥K)

ov

gl ¥



[AC]

+

ARRAY TYPE LMS(C
ARRAY LENGTH ® 43,20 M

thE ¥ MINIMUM FREQUENCY
sxxe TORSIONAL FREQUFNCY
kdka s BENDING FREQUENCY

FoLDOUTY

ABPECY RATIO ®

MZ w%¥sy
HZ #%33%
HZ %%y

¥ ARRAY PRNPERTIES *
ARRAY MASS CKG)
ARBAY WETGHT (LB)
CENTER NF GRAVITY (1IN
BLANKET TENSTON (LH)
HOMEMT DF INFRTIA I
MOMENT 0OF [NERTIA 2
SPEGCIFIC POWER (KW/KG)
SPECIFIC WEIGHT (KG/Kw)

¥ 80NM PROPERYIES *
DTIAMETER (IN)
ET (LE=TNaSN)
Q00T SPRING {(LBeIN/RAD)
RUCKLING CAPARILITY RATIO
STRENGTH CAPABILITY RATIO

* CAMNISTER PROPERTIES #*
HEIGHT {TN)
DIAMETER (IN)

* WETGHTS (LB) »
ARRAY
ANOM
CANNISTER
FULL TENSIONER
TNTERMEDTATE TENSTONER

BLANKET w '
ROX COVER n
CONTAINER =n
CANT RY CRUTSE LATEH =
CONT AX LAUNCH LATCH g

G2d,n
78,4
5706

2.8
ol

POWER/WING = 30,0 KW

5,17

BLANKEY AREA o

FREQUENCY DEPENDENT PARAMETERS

011
030
2011

IR4,4
8us5,7
T66,3
.00

W THELSOY
4941407
2078
12,8

12,35
210882408
elgsl¢06
9,23

97

57.79
14,57

B45,7
44,7
30,5

1,0
9

FREGUENCY INDEPENDENT WEIGHTS (LB)

o019
.052
2019

409,2
900,¢2
50,9
9.10

a 1989409
2952407
w0732
13,6

16,35
«33U064408
03207406
8,99

2.16

bl 40
19,30

900,2
78.4

- 50,8
1,5
1.0

SUPPDRY STRUCTURE =
BOY¥ HINGE =
MASY YIP FITYING =

CONY BX CVR CR LATCH =
GUINE WIRE TENSIONER ®

028
«078
£ 028

438,56
964,9
734,.8
20,48
«B377409
e 49654+07
« 068
14,6

20.114
« 764694068
5981406
B.69
3,83

T0.59
23.72

64,9
118,4
74,5
1,0

ARRAY WIDTH » 7,00 M

s 46875406 INw3Q

+ 037
«108
« 037

4b68,.4
1030.6
72045
36,42
WBTT0409
«4993407
064
15,6

23.3
213806+09
e 328S+05
A7
Be70

75,87
27,50

1030,6
159,.1
98,2
346
{1

INTERCONNECT HARNESS =

BLANKET WEIGHY =

JOUb
+132
s

498,8
1097 .4
T0746
56,90
49169409
25024407
+ 060
16,6

26,16
21909409
1313607
8,01

To7l

80,58
30,87

1097 .4
200,58
122.1

Sl
1.2

COVER LAYTCH 2

MID TENSION MECHANISM =
CONT BX DEPLOY DEVICF =&

055
+ 160
« 055

529,48
1165,5
69%5,8
81,94
59575¢09
o BNA2+0T
+ 057
177

£B,76
« 32040409
«174G40T
Tab2
9,81

3140
841
«04
3.5

24,0 LB


http:LB.tN.SQ

£c-4

ARRAY TYPE LMSC FOLDOUY

ARRAY LENGTH ® 40,32 M

TRERD MINIMUM FREQUENCY HZ %¥¥exk
xkvre TORSIONA| FREQUFNCY HZ %skkix
EUELE BENDING FREGUENCY HZ siasx

¥ ARRAY PROPERTIES ¥
ARRAY MASS {(KG)
ARRAY WEYGHT (I B)
CENTER OF GRAVITY (IN) ¢
BLANKET TENSTON (LR)
MOMENT OF INFRTIA Ii
MOMENT NDF INERTIA L2
SPECIFIC POWER (KW/KG)
SPECIFIC WEIGHT (KG/KW)

.8 300 PROPERTIES *
DIAMETER  (IN)
E1 (LBeiN=3M)
RONT SPRING (LBsIN/RAD)
RUCKLING CAPABILITY RATIOD
STRENGTH CAPARILETY RaATIO

® CANNISTER PROPERTIES #
HEIGHT CIN) '
BDIAMETER (TN}

* WEIGHTS (LB) *
ARLAY
BON™
CANNIBTER
FULL TFNSTIONER
INTERHEDTATE TENSIONER

ASPECT RATIDO =

POWER/WING £ 30,0 KW

%.38 BLANKEY AREA =

FREQUENCY DEPENDENT PARAMETERS

011 w019 2028

« 027 006 o000

W 011 w019 2028
381,1 40t.4 426,7
838,% 883 .1 9348,7
Tibel 703,23 669,1
3,00 8,50 19.42
wbb28409 o 8854+09 7136400
e5h6RLOT 5679407 +5697407
s 079 075 +070
12.7 13.4 14,2
11,92 15,518 19,086
«»94581407 «2T075408 261717408
1243406 2736406 S0TEE06
%12 8,84 8450

» 4 2.01 3.58
54,60 60,51 bbel?
14,07 18,30 22,49
838,3 B883,1 936,7
38,9 45,8 99,3
28,3 US.6 bb,8

!lo '.5 2.3

«9 1.0 1,0

FREGUENCY INDEPENDENT WEIGHTS (LB)

ARRAY WIDTH & 7,50 M

#U6BTE+06 INeSD

BLANKET =

89X COVER =

CONTAINER =

CONT X CRUISE LATCH =
CONT BX LAUNCH LATCH =

24,0 SUPPORT STRUCTURE = Leb
28,4 AOX HINGE ® Wb
5R,? MAST TIP FITVING ® 2.9

2,8 CONT BX CVR F LATCH = ol
s GUINE WIRE TENSIONER = 4.5

BLANKET WEIGHT = 624,0 L8
037 o046 + 055
002 o116 140
2037 LT « 055
452,3 478,3 504.7
99%,0 1052.2 11103
616,3 66U,.5 653,86
3%,9% 53,11 Tb, U8
$ 7422409 277124009 28005409
«B723407 +5754407 «5T9TH07
« 366 063 « 059
15.1 1509 16.8
22,08 e, 76 27.21
e11116409 s 17596409 +256T0+09
. 7892+06 1118407 f14THe0?
8,12 TeT73 731
S35 Ts26 .29
71435 76,78 79.83
26,05 £%,22 312.1}
99%,0 1052.2 1110,3
133.3 1677 202.5
88,0 109.,3 130,7
3,4 4,8 LYY
1.1 el 1+3
INTERCONNECT HARMESS & 31,0
COVER LATCH = 7.8
MID TENSION MECHANISM o .04
COMT 8% DEPLOY DEVICE = 3,5



ARRAY TYPE LMSC FOLDOUT POMER/WING & 30,0 KW ARRAY WIDTH = B,00 M

Ho-H

ARRAY LENGTH » 37,80 M ASPECT RATIO ®= 4,73 BLAMKET ARFA ®  L46375+06 IN=SQ BLANKET WEIGHT & 24,0 LB
FREQUENCY DEPENDENT PARAMETERS
fedess  MIHTMUM FREQUENCY H2 d¥xes 012 019 ,028 2037 T o055
*k0st TORSIONAL FREDUENCY HT sssk 025 044 061 « 082 +103 i20
e¥ees BFNDING FREQUFNCY HZ #%%%x W 012 L019 L 028 0037 2086 + 055
* ARRAY PROPFRTIES *
APRAY MASS  (KG) 378, 395,3 417,2 439 .4 462,40 484,9
ARRAY WEIGWT (LA) 432,5 869,48 917,9 966,48 t0l644 1066.7
CENMTER NF GRAVITY €IN) 671,9 b61,2 648,7 637,2 62645 6165
RLANKET TENSTON (L8) 3,00 7497 17,92 31,87 49,79 Ti470
HOMENY OF INFRTIA 1t 25790409 «5951+09 6161409 e63T3409 +6588409 26805409
MOMENT OF TNERTIA 1P wbUUSRT BU57+07 obUTH0T 6504407 «6539+07 26582407
SPECIFIN PNWER  (KW/KG) + 079 W76 W072 68 2065 062
SPECIFIC WETGHT EKG/RW) 12.6 13.2 13,9 14,6 1544 16,2
* ANOM PROPERTIES #
DIAMETER (IN) 11,54 14,76 18,13 20,99 23,54 25,85
E1  (LB=INeST) oB2973+07 22223408 50558405 L90882408  L14359409 ,20907+09
RUDT SPRING (L A=IN/RAD) 1127400 «2360908 371406 0788406 29562406 sign7+07
BUEXLING CAPABILITY RATIO 9.01 B.70 Be31 7.9 T UB 7405
STRENGTH CAPABILITY RATIO 92 1,87 3435 5,02 6,85 8,479
* CANNTSTER PROPERTIES &
HETGHT (1N 5,78 5710 62466 67,38 71.58 78,40
NIAMETER (1N) 13.62 17,42 21439 24,77 2777 30,451
¥ JEIGHTS (LR) &
ARQAY 832,5 B6G .6 17,9 66,8 101644 106647
BOOM 34,9 55,9 84,3 1135,0 14240 1714
CANNISTER 26,3 41,2 60,3 79,4 98,6 117,.8
FULL TENSIONER .0 te5 2.2 3.2 Uab be2
INTERMEQIATE TENSTONER ) 1.0 1,0 1,1 te2 1.3
FREGQUENCY INDEPENDENT WEIGHTS (LB)
ALANKEY # 424,0 SUPPORY STRUETURE = U,4 INTERCONNECT HARNESS o 31,0
BOX COVER = 28,4 BOXY HINGE = o7 COVER LATCH = 745
CANTAINFR = 59,9 MAST TIP FITTING » 2,9 MID TENSION MECHANISM n +0U
CONT BY CRUTSE LATCH 2.8 CONY 8% EVR CR LATCH = ol CONT 8X DEPLOY DEVICE a 3,5
CONT 9X LAUNAH LATCH @ o GUIDE WIRE TENSIONER ® 4.3



ce-%

TY11

LR 2}

ARRAY TYPE LM8C FoOLODOUT

ARRAY LENGTH = E8,80 M

¥ ARRAY PROPERTIES #

ARDAY MASS (KGY

ARRAY WEIGHT (LB)

CEMTER OF GHAVEITY (IN)
BLANKFT TENSTINN {LB)
MOMEMNTY QOF INERTTIA 1
MOMENT 0OF INERTTA 12
SPFLIFIC POWFR

¥ ROOM PROPERTTIES ®»

DIAMETER (TN}
El (LR=INwSQ)

RONT SPRIMG (LB=IN/RAD)

(KH/KGY
SFECIFIC wFIGHT (KG/KW)

ASPECT RATIO ®

MINTMUM FREAQUENCY HZ #%exx
¥0xsd TORSIONAL FREGUENCY HI wesxx
BENDING FREQUENCY MY ®#dnx

BUCKLING CAPABILITY RATIO
STRENGTH CAPARILITY RATIO

# CANNISTER PROPERTIES #

HEIGHT (IN}
DIAMETER (IN)

* wEIGHTS (LB) «*

ARRAY
BNOM

CAMMISTER

FULL TEWNSIONER
INTERMENTATE TENSIONER

BLANKEY »

ROX COVER =

CONTAINER =

COMT BX CRUTSE LATCH =
CONT BX LAUNCH LATCH =

33,2 BOX
62,3

POWER/WING & 35,0 KW

980

BLANKEY AREA m

FREAUENCY DEPENDENT PARAMETERS

$010
040
2010

470,0
1034,0
1038,0

3.61
«1725¢10
«236407

074

13.4

15,14
« 24538408
+25Ubs0b
9.6*
l-ﬂﬁ

15,92
17.87

10%34,0
9.4
47.0

1.1
3

FREQUENCY INDEPENDENT WEIGHTS (LB)

HINGE =

1019
o081
019

532,4
1171,2
1007,8

{4,486

L1863+10
L4209407
Iy
15,2

21,58
L10149409
LT3TL406
9,60

2,85

86454
29.46

1171.¢
185,7
89,0
149
1,0

SUPPORT STRULTURE

MAST TIP FITYING m

248 CONT BX CVR R LATCH =
ol GUIDE WIRE TENSIONER =

028
eid
« 028

596.4
1312,
9815
32.53
20674130
W U2694+07
4089
1740

2h463

+ 23553409
« 1386407
9,55

U4e90

94,88
31,43

131241
282.%
1343

3.3
1at

St
o3
3.0
.a
549

WSUEBBE06 [NwEQ

ARRAY WIDTH m 6,00 M

«037 W04k
168 o213
2037 « 0486
bb2,4 72045
1457,% 1607,0
963.3 46,1
57,83 0,36
2206410 LR RRY
4297407 + 4333407
2053 £0U8
18,9 20,9
30,99 34,92
oU3185409 069597409
«2184407 3124407
.43 Pe25
7409 937
102407 108,55
36457 41421
ta%7,3 16070
174,2 218,1
Sat Teb

1.2 1.3

INTERCONNECY HARNESS ®
COVER LATCH &

MID TENSION MECHANISM ®»
CONT BX DEPLOY'DEVICE =

BLANKET WEIGHT ®

054
« 259
« 054

8006
1761.4
911.2
{3n.12
s2b21+10
wU3TT407
044
22.9

38,558
$ 10336410
4202007
8.98
11.68

114,54
k5,49

1761 .4
562.7
263,0

10eb
1.5

28,0 LB

& govd TYNIOEO

ArTvOD 8004 0



ARRAY TYPE |LMS8C FOLDOUY POWER/WING & 35,0 KW ARRAY WIDTH & 6,50 M

9¢=-4

ARAAY LENGTH » 54,28 M ABPECT RATIO u B,3% BLANKET AREA ®  ,54468B8+406 IN=SG BLANKET WEIGHT w  728,0 LB
FREQUENCY DEPENDENY PARAMETERS
wEes MINTMUM FREQUENCY HZ %exxs 010 19 0028 2037 0 086 «054
¥#exs TORSIONAL FREQUENGCY M2 #d%ix 034 069 $ 105 102 o180 +219
¥¥kkE  BENNING FREQUENCY HZ s#%%3 #0110 « 019 028 037 046 0054
J
¥ ARRAY PROPERTIFS »
ARRAY MASS {KG) 459,9 S511.% S64,9 €193 675.¢ 73244
ARRAY WEIGHT ¢L8) 1011,8 112641 1242,8 1362,5 1485,3 16114
CENYER OF GRAVITY (IN)Y 961,7 935,2 913,3 B94,6 878,13 L TY IS}
BLANKET TENSINN (LB) 3.34 13,38 30,03 53,38 83,414 120,11
MOXENT NF INERTIA It Y TITSE «1561+10 o1680+10 21803+10 «1929+10 22057410
MOMENT OF INERTIA 12 «4960+07 +H974+Q7 24996407 05026407 5065407 «5113407
SPFCIFIC POWER (KW/KB) WNTH 068 062 «057 s 052 . 048
SPECIFIC WEIGHT (XG/KW) 13,1 14,86 16,1 17,7 1943 2049
"% ANOM PROPERTIES %
PIAMETER  (IN) f4,24 20,27 24,98 29,02 32,46 36,00
El  (LB=1NeSQ) ¢ 19239408  LYB932408 18215409 (33218409 (53227409  «T8611+09
A0NT SPAING (LB=INJRAD) 2118406 56105406 1183607 1790407 22555407 3422407
RUCKLING CAPARILITY RATIO .53 9,480 9.26 9,07 8,R1 B,09
STRENGTH CAPABILITY RATIO 99 2.64 4459 beT1 8.93 11,21
¥ CAYNISTER PROPERTIES * '
HE TGHT (In) 70,51 80,45 BB,23% 94,91 100,90 106,482
DIAMETER (1TN) 16,80 23,91 29.47 34,25 38,53 42,48
* WFIGHTS (1.8) =
ARRAY 1015,8 112641 t1242,8 1362,5 t485,3 161144
gonu 74,0 1512 22947 310,1 392,6 47741
CANNISTER 41,4 78.% 115,2 12,5 190,95 22%,.1
FULL TENSIONER 1.1 1.9 3,1 4.9 Tal 7.9
INTERMEDIATE TENSIONER 9 140 te4 148 1e3 145
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET m 728,0 BUPPORYT STRUCTURE = Sel INTERCONNECT HARNESS = 36,2
ROYX COVER n 33,2 ROY HINGE = ol COVER LATEH a 11,7
CONTAINER = 63,4 MAST TIP FITTING = 1,0 MID TENSION MECHANISM n »03
CONT AX CRUIBE LATCH = 2.8 CONT BY CVR CR LATCH » ol CONT 8X DEPLDY DEVICE ® 4.1
CONT HY LAUNCH LATCH @ ol GUIDE WIRE TENSIONER = )



16-q

ARRAY TYPE LMSC FOLOOUT

POWER/WING = 35,0 KW

ARRAY WIDTH = 7,00 M

" ARQAY LENGTH ¥ S0,40 M ASPECT RATIO = 7,20 BLANKETY AREA ®m WGUsBB+06 INeSO BLANKET WEIGHT = T28,0 LB
FREQUENCY DEPENDENT PARAMETERS
Fadddds MINIMUM FREQUENCY HZ ski¥x «0t0 NES «028 + 037 2086 2054
seeey TORSIONAL FREQUENCY HZ ¥#¥dsa « %0 JOB0 20914 «122 «155 «187
Y IT Y BENDING FREQUENCY HY #¥ses J010 2019 028 «N37 2046 o054
® 4RAAY PROPERTIES *
ARRIAY MASS (XG) d52.2 496,2 S40,9 58646 633,3 461,41
ARQAY WEIGHT {L8) 99¢,8 1091,6 1190,0 1290.5 1353,2 1498,3
CENTER OF GRAVITY {IN) 895,4 R72,.4 852,.7 B35,6 8204 BOb,.®
BL ANKET TENSTON (LB} 3,10 12.39 27.88 49,57 77445 111,53
MAMENT (F THERTIA T{ 1228410 «1311410 1306410 01483410 W1571¢10 21661010
MOYENT OF INERTIA 12 +STUZ+ 0T $375R:0T7 WSTB2407 B81U+07 5857407 25908407
SPECIFIC POWFR  (KA/KG) «077 +07TL « 065 : 060 « 055 » 081
SPECIFIn WFIGHT (KG/XW) 12.9 t4,2 15,5 16,8 1841 19,5
* ap0M PRNPERTIES &
NTAMETER  (TN) 13,4% 19,13 23,39 27,34 30,73 33,84
E] (1 B=TNa8) 15338408 +62658+08 « 14398409 026141409 241714409 «ab1346409
RONYT SPRTNG (LB=IN/RAD} JJT87+06 + 3134408 29582406 J1499407 22128407 sRB42407
RUCKLING CAPABILITY RATIO 9,43 9.2% 9,02 8,76 8,44 84,08
STRENGTH CAPARILITY RaATIO a9t 2.46 4,30 6,34 8,49 10,78
* cANNTISTER PROPERTYIES ¥
HEIGHT (1IN} 65,86 7%.22 B2,%2 BB,76 94435 99,49
DTAMETER (IN) 15,88 22.57 2779 32426 3be26 319,93
®* WEIGHTS (LB) *
ARRAY 94,8 1091,6 1190,0 129045 139%,2 1498,3
A0NM 61,9 125,1 189,56 255.5 32247 391 .4
CANNISTER 36,8 69,5 102.2 135,14 68,4 20244
FULL TENSIONER 1.0 1.8 3.0 dob 6.7 9.2
INTERMEDTATE TEMNSIONER 9 1,0 1.4 1.2 1.3 1.4
FREQUENEY INDEPENDENT WEIGHTS (LB)
BLANKEY = 728,0 SUPPDRT STRUCTURE = el INTERCONNECT WARMESS n 36,2
ROY COVER = 33,2 BOX HINGE = 5 COVER LATCH = 11at
COANTATNER = 64,5, MARY TIP FITTING 3.0 MID TENSION MECHANISM @ S0t
COMT BX CRUISE LATCH = 2.8 CONT BY CVR CR LATCH = b CONT BX DEPLOY DEVICE = dq1
CONT BX LAUNCH LATCH = el GUIDE WIRE TENSIONER = 5.3



e

ARRAY

rEEEK
(2 EL 2.
LR ] R

ARRAY TYPE LMSC FolDoUT

LENGTH & 47,08 M

MINTMUM FREQUENCY HZ #*nks
TORSTONAL FRFAUENCY HZ #%u%s
BENNING FREQUENCY HY #sdix

ASPECY RATIO m

* ARRAY PROPERTIFS X
ARRAY MASS {KG)
ARRAY WETGHT (L8)
CENTER OF GRAVITY {IN}
SLANKFT TENSION (L8)
MO%ENT NF INERTTI4 ]I
MUMENT NF INERTIA 12
SPECIEIC POWER LXHW/KG)
SPECIFIC WEIGHT (KG/Mw)

¢ ROOM PROPFRTIES ®
DIAMEYER (1INM)
E!l (i Re=IN=S7}
RONT SPRTING (LBeIN/RAD)
RUCKLTING CAPAATLITY RATIO
STRENGTYY CAPARILITY RATIO

& CANNTSTER PROPERTIES #
HEIGHT (IM)
DIAMETER (TW)

* WEIGHTS (LB) &
ARRAY
RODM
CANNIZTER
FULL TENSTONER
INTERMEDIATE TENSTONER

BLANKEY = ‘oT28,0
802 COVER s 33,2
CONTAINFR = 65,7
CONT g% CRUISE LAYCH = 2.8
COMY AX LAUNCH LATCH = el

POWER/WING = 35,0 KW

6,27

BLANKET AREA =

FREQUENCY DEPENNENT PARAMETERS

«010
027
010

qus,9
983,1
837,95
3.00
01060+10
06585407
+ 078
12.8

12,887
«12899408
al569+06
9,33
.87

62,01
15,20

983,1
53,0
33,9

1.0

FREGUENCY INDEPENDENT WEIGHTS

SUPPORT STRUCTURE m
80X MINGE ®
MAST T1P FITTING n

CONT 8% CYR CR LATCH =
GUIDE WIRE TENSIODNER =

«019
+ 053
019

483,9
1064,6
817.,5%
11,57
+11109+10
26601407
072
13,8

18,13
50804408
24374406
F.08
2.29

.

TO.67
21.40

1064,6
104,9
02.!
1.7
1.0

028
W 080
.028

522,2
1148,.8
799,9
26,02
1181410
+6626407
067
14,9

22,31
«11590+09
«B143406
B.81

4404

TT7.55
26432

1148,8
1658,8
91,8
2.8
ta1

Bed

o7

5.0

ol

5.0

.8}

ARRAY WIOTH B 7,50 M

+SULBES0H INe5D

037
o107
2037

561,14
1234,5
TB“.?
d6,.26
E-IT TSR]
WbbH2407
062
16,0

2%.87
« 20972409
21270407
8,49
5,98

83,44
30,53

1234,5
213,86
120,R

4,3
1.1

INTERCONNELT MARNESS »

BLANKEY WEIGHT =  728,0 LB

046
0135
o046

500.9
1321.%9
71042
72,29
«1308+40
2 HT0T+07
« 058
1742

29.06

+ 33355409
01799407
" Be13
8,06

88,69
34,29

1321.9
269,48
150,3

beld
1.3

COVER LATCH =

MID TENSION MECHANISM =
CUMT BX DEPLOY DEVICE ®

+ 055
1;63
+ 055

6414
14111
7575
104,409
+1373810
woT62407
.055
18,3

34,97
+UBABRI09
o R3IFTHOT
Te73
10,22

93,50
37,72

14131
32641
180,2

8,7
14

16,2
10,46
08
de1



66-2

ARRAY TYpE LMSC FOLDODUT

ARRAY LENGTH = BU 10 M ASPECT RATIO =

"1I1L MINTMUM FREQUENCY HZ #¥ér¥
skt TORSJONAL FREQUENCY HZ ®%ehy
XNk BENDTING FREQUENLY HZI #asss

® ARRAY PRORERTIES *
ARRAY MASS (KG?Y
ARSAY WEFIGHT (1B)
CENTER OF GRAVITY (INY
AL ANKET TENSTION (LB)Y
MO“ENT OF INERTIA 1
MOMENT OF INFRTIA 12
SPECIFIC PNAER  (KW/KG)
SPECIFIC WEIGHT (KG/KW)

L% RONM PROPERTIES ¥

NTAMETFR [IN)

El {LBeINw$R)

RONT SPRING (LBe]IN/RAD)
RUCKLTING CAPABRILITY RATIOD
STRENGTH CARARILITY RAYIO

* CANNISTER PROPERTIES #
HETGHT (1IM)
DIAMETER (1N)

* WFIGHTS (LB) #*
ARRQAY
RUOM
CANNISTER
FULL TENSIONER
INTERMEDIATE TENSYONER

BLANKET a 728,0
A0Y COVER = 33,2 poY
CONTAINER = 66,8,

CONT X CRUTSE LATCH = 2.8
CONT 8% LAUNGH LATCH = of

POWER/WING = 35,0 KW

Se51

BLANKET AREA =

FREGUENCY DEPENDENT PARAMETERS

W 010
024
010

qdus,2
975,0
86,1
3.00
23250409
« 7487407
207®
12.7

12,47
211313408
14224086
9,24

.35

58,717
14,71

97540
46,5
3.2

1.0
9

FREQGUENCY INDEPENDENYT WEIGHTS (LB)

HINGE =

o019
+ 087
$ 019

ATu,.2
1043,3
T69,1
10,84

+ 9678400
o TSR4+07
o074
13,5

17425
243477408
o 3768406
aA,.94

2a.4d

bhebT
20,36

1043,3
89.0
56,3

1.7
1.0

SUPPORT STRUCTURE »

MAST TIP FITTING =
CONT RX CVR CR LATCH »
GUIDE WIRE TENSIONER =

w028
070
028

5074
1116,2
753,3
24,00
oi0lae1i0
« 7530407
089
14,58

21,21
«FAT42+08

27001406
8462
T.80

1320
25,03

1116,2
134,06
82,6
2.7
1.0

5.1
|B
3.0
W 4
4,8

ARRAY WIDTH = 3,00 M

«SHABAL0L INeBR

2087
+ 095
037

B41,0
1190,.2
T39,0
43,37
21060410
W TS6BLDT
2068
15,5

24,59
17099407
L1090407
8,26

5,6%

78.77
29,01

119042
180,8
108,9

dyt
1.1

INTERCONNECT HARNESS o©

BLANKET WEIGHY =

+ 046
o119
»+ 046

575.3
126%,6
T2bet
67,77
1107410
« 71616407
« 061
16,4

27459
s27123+09
A 1541407
Ta86
T.64

83,73
32,56

1268 ,6
2eT.7
135,.4

5.9
1.8

COVER LATCH =

MID TENSION MECHANISM na
CONT BX OEPLOY DEVICE ®

o058
«164
055

610.1
1342,3
Tided
97:%9
+1158¢+10
s THTS+07T
057
17.4

10,34

¢ 39651409
2 2048+07
Tald

9. T4

88,26
35,80

1382,.3
2753
1621

B2
1.4

16,2
10,2
204
a,1

TeB.0 LB

XIITVAD 9004 JO
SI DVd "TVNIDII0



ARRAY TYPE | MSC FOLDOUT POWER/WING & 35,0 KW ARRAY WIDTH w 8,50 M

09-4

ARRAY LENGTH = 41,51 M ASPFCTY RATIO m» 4,88 BLANKET AREA = oBiUHBR+06 INwSQ BLANKEY WEIGHT = 728,0 LB
FRERUENCY DEPENDENT PARAMETERS

faxsks  MINIMUM FREQGUENCY HZ ®¥eky «010 W019 W028 2037 J0U6 )1

*544¢ TORSTONAL FREQUENCY HY $adex .023 L 042 063 2085 W 106 o128

sassr  BENDING FREGUENCY HZ #3%xs W010 $019 2028 0037 $086 + 055

* ARRAY PQOPERTIES *
ARRAY MASS  (KG) 440,14 a66,4 495 ,4 S20,8 554,7 588,1
ARQAY WEIGHT (LB) 968,.3 102642 1089,9 1154,6 1220.3 128741
CFNTER OF GRAVITY (IN) THO .S T2b,0 711 .8 698,9 bAT,0 676,00
BLANKFT TENSINN (LB) 3,00 10,21 22.96 Y 63,78 91,85
MOMENT OF TMERTYYA I1 8146408 wRLH040Q «BB0TH)Y 29159409 +9515+09 09876409
MOMENTY OF INERTIA 12 «BUUTHOT o BULB07 BUU+07 +B533+07 «B858U07 B6UTHOT
SPECIFIC POWFR  (XW/KG) 2 080 « 075 2071 W 067 «063 » 04O
SPECIFIC WEIGHT (KG/KW) 12,6 13,3 14,2 15.0 15,8 1647

% ANOM PROPERTIES &
DIAMETER  (IN) 12,09 16,47 20424 23,404 26,30 28,90
El (LRwINeSD) 010003408 34434408 + 78486408 14135409 « 22374409 + 32639409
20NnT SPRING (LReIN/RAD) « 1297406 «3277406 «5079406 9450404 « 1334407 o1 7T0+07
BUCKLING CAPABILITY RATIO 9.14 8,81 8,44 ReOU Tabl 7217
STRENGTH CARARILITY RATIO B2 2,01 3.57 5.34 7425 Fe27

* LANNISTER PROPERTTES 4
HEIGHT (IN) 55,90 63,13 69434 TU,03 7934 83463
DIAMETER {IN) 14,27 19,43 23.88 27¢066 31,03 3de10

¥ WEIGHTS (L&) »
ARDAY 68,3 1026,2 1089,9 1154,6 122043 12B87.1
ROUM 41,2 16,4 115.3 15,7 198,7 23541
CA*NISTFR 29,2 51,2 15,0 98,9 122,.8 t46,9
Fuly TENSTIONER 1,0 1e6 2.6 1.9 Seb a7
INTERMEDIATE YENSTIONER .9 1,0 1,0 tal 1,2 1.4

FREQUENCY INDEPENDENT WEIGHTS (LB)

BLANKET = 728,90 BUPPORY STRUCTURE = et IJNTERCONNECT HARNESS # 34,2
ROX COVER = 33,2 BOX MINGE = 1.0 COVER LATCH & 948
CONTAINER % 67.9 MAST TIP FITTING = 3.0 MIR TENSTON MECHANISM = w04
CONT BY CRUTSE LATCH = 2.8 CONT BY CVR CR LATCH = ol CONT RX DERLOY DEVICE = 4.1
COMT B8X LAUNCH LATCH = ol GUIDE WIRE TENSIONER = 4.6



T9-H

4+

ARRAY TYAE | MSC FOLDOUT

ARRAY LENGTH m 39,20 M

LIRS X

RANBE

* ARRAY PROPEATIES *
ARRAY MASS (KG)
ARRAY WEIGHT ({.8)
CEMYER OF GRAVITY (1N)
BLANKET TENSTON (LB)
MOMENT OF INERTIA i
HOMENT OF INERTIA 12
SPECIFIC POWER (KW/KG)
SPFCIFIC WEIGHT (KG/KW)

* BONM PROPFRTIFS &

DIAMETER (IN)

El (LBwTNaSA)

RNOT SPRING {LReIN/RADY
RULKLING CAPABILITY RATIO
STRENGTH CAPABRILITY RATIO

® CANNTSTER PROPERTIES #
HEIGHT (IN)
DIAMETER (IN}

% WEIGHTS (LB) *
ARRAY
BO0OM
CANNISTER
FULL TENSIONER
INTERMEDTATE TENSIONER

BLANKEY =

A0X COVER =

CONTAINER =

CONT BX CRUISE LAYCH »
CONT B8X LAUNCH LATCH »

ASPECT RAYID =

MINTMUM FREQUENCY HZ ®¥ssx
*¥x¥3& TOPSIONAL FRFQUENCY HZ #6x%x
QENDING FREQUENCY HZ bkwuxxk

728,90
33,2
69,1

248
o

POWER/WING ® 35,0 KW

4,36

BLANKET AREA =

FREGUENCY DEPENDENT PARAMETERS

011
021
011

437,64
962,68
H99,8
31.00

a 7231409
aFUB6R07
+ U8B0
12.5

11,78
89087407
o 1189406
9.0%

« 80

53.34
13,86

62,8
6.7
27.4

1,0
9

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPORT STRUCTURE a
A0X HINGE =
MAST TIP FITTING m

CONT BY CVR CR LATCH =
GUINE WIRE TENSIONER =

019
038
« 019

60,1
1082,2
687 ,4
9,64

o TdbU+09
LOUREHOT
076
13,1

15.76
« 28908408
+2874406
8469
1,88

£9,97
18,60

1012,2
L1 P!
46,8

1a6
1.0

o028
o057
.028

485%,7
t068,5
6TU,.6
21.69

¢ 1732409
29516407
2072
13.9

19.36
265T7T+0A
+5325404
B.28

3.37

55.90
22.85

t 068,58
99,7
68,6

2.5
1,0

51
1e2
3.0

ot
4.4

ARRAY WIDTH = 9,00 M

#5U6BBH06 IN=SQ

2037
076
« 037

51146
112546
652,9
38,55
8002409
¢ 9559407
LY.
1446

g2.42
011826909
H2675064
T84
5,05

70,9%
ebele

INTERCONNECT HMARNESS »

BLANKET WEIGHT =

LT
096
046

B37.9
1183,5
652.0
60,24
+8275+09
e9613407
«04S
15,4

2S.14

« 18687409
s 1165407
7230

6.88

}SQUS
29.66

L
- @
== AT 0w
" & 8 @8 0O
fa 138 g~ WY ]

COVER LATCH =

MID TENSION MECHANISM =
CONT B8X DEPLOY DEVICE =

» 0155
slle
» 055

56446
1242.2
bug,8
Bb,74
»B8552409
«sF6TI40T
2062
1641

27,61
227213409
216045407
6493

8,83

79.%2
32458

124242
2027
134,0

T4
1,3

3642
Fed
V05
ol

728,0 LB

AITIVAD 900d 40
ST @5V TVNIDIHO


http:LB.TN.SQ

ARRAY TYPE LM3C FOLDOUT POMER/WING & 40,0 KW ARRAY WIDTH & 7,00 M

29~4

ARRAY LENGTH ® 57,60 M ASPECT RATIO » 8,23 BLANKET AREA = 62500406 IN=SQ BLANKET WEIGHT m 832,00 LB
FREQUENCY DEPENDENT PARAMETERS
£EEAE MINTMUM FREQUENCY HZ ®xxu 2010 019 028 037 $0Ub » 054
*es9& TORSYONAL FREQUENCY MZ #4s%x .04 089 104 181 178 0217
®s2s¥  BENDING FREQUENCY HZ ¥$¥3¢ 010 «019 +028 «037 2046 « 054
¥ ARRAY PROPFRTIFS #
ARRAY MA3S (XG) 528,9 BO2,3 657,2 7P3,8 7192.4 86249
ARARAY WEIGHT (LB) 1163,6 1303,0 1445,8 1592.5 1743,3 1898,%
CENTER OF GRAVITY (IN) 1020.6 092,46 %69,7 950,2 933,5 18,8
RLANXET TFNSION  (LB) 4,08 16,19 3642 bd. T4 101,16 145,67
MOMENT F INERTIA If W 1869410 22033410 2201410 22373410 22551410 +27338%0
MOMENT OF INERTTA 12 5552407 o6571407 6002407 WbBUSHDT 5700407 6767407
SPFCIFIC POWER (XW/KG) 076 «0b8 <061 + 055 2050 0UE
SPECTIFIC WEIGHT (KG/KW) 13,2 14,8 te,4 18,1 19,8 2146
‘¥ BNOM PROPERTIES #
DIAMETER (IN) 15,40 21,93 27.04 31,44 35,40 39,04
E1  (LBeTIN=SQ) 26324408  L10823408 425032409  LU5THIe08 ,TS461409  S10873+§0
RODT SPRING (LBeIN/RAD) 2679406 «T736406 2 $AS140T 2280407 23253407 W U365407
AUCKLING CAPABILITY RATID 9,56 9,47 9434 913 8,89 B.55
STRENGTH CAPAAILITY RATID 1,03 2,73 4ev2 6,87 .11 11444
3 CANNISTER PROPERTIES # N
METIGHT (1IN} 75.30 86,08 91,51 101,77 108,30 114,34
DIAMETER (IN) 18,17 2%,88 31.9¢ 37,10 41,77 Hba07
* WEIGHTS (L8} *
ARRAY 1163,.6 1303,0 144%,8 159245 17433 1898,5
a00M 92,7 187.9 28%.7 38607 489,5 595,8
CANNISTER 48,2 91,4 138,56 178,5 2231,2 268,9
FULL TENSINNER 1.t 241 3.6 Se7 Be4 11.8
INTERMENTATE TENSIONER ¥ 1.0 1. 1.2 1,4 1.6
FREGUENCY INDEPENDENT WEIGHTS (LB)
BLANKET & 832,90 SUPPORT STRUCTURE » 5,5 INTERCONNECT MARNESS = ai,3
ROX COVER = 31749 BOYX HINGE s ob COVER LATCH n - 15,0
CONTATNER = 71.5 MAST TIP FITTING n 3,2 MID TENSION MECHANISM » e 08
CONT &% CRUYISE LATCH x 2R CONT BX CVR CR LATCH = »4 CONT BX DEPLOY DEVICE w Uub
CONT AX LAUNCH LATCM g ol GUIDE WIRE TENSIONER = 8,8



‘€94

——

ARRAY LENGTH = 53,76 M

ARRAY TYPE LMSC FOLOOUTY

ASPECT RATIO ®

POWER/WING ® 40,0 KW
717 BLANKET AREA ®

FREQUENCY DEPENDENT PARAMETERS

EEEE MINTMIIM FREQUENCY HZ
xksed TORSIONAL FREQUENCY HZ
“Ekknd BENDING FREQUENCY HZ

£ ARRAY PROPFRTIES %
ARRAY MASS (XKG)
ARRAY WSETGHT (.B)
CEMTER OF GRAVITY (IN)
MLANKET TENSTON (LB)
MOHMENT OF INFRTJIA |
MOMENT QF INFRTIA T2
SPECIFIC PDYWFR  (KW/KHGY
SPECIFIC WEIGHT (KG/KwW}

* BNNM PROPERTIES *
NTAMETER (IN)
El (LBeIN«3Q)
ROONT SPRING (LBeIN/RAD)
AUCKLING CAFPABILITY RATIO
STRENGTH CAPARTILITY RATIN

$ CANNTSTER PROPERTIES #
HETGHT (TN)
NIAMETER {TN)

* WEIGHTS (LB} *
Ak Ay
RONM
CANNISTER
FULL TENSTONER
INTERHEDTATE TENSTONER

BLANKEY =

AOX COVER 2

CONTAINER =

CONT RX CRUISE LATCH =
CONT BX LAUNEH LATCH &

rEEEY 010 019 +028

hEEER +010 2 0K0 e 091

AKX +010 019 028
|

S2040 57d,2 629 .4

1144,90 1265,2 $384,7

965,3 930,% 909,6

3.78 15,1t 33.99

21606410 21725410 o 1847410

1510407 o 7531407 o 1564407

077 +070 Y

13,0 14,48 15,7

14,61 20,78 25,60

«21309408 «B7234+08 2 200BTHDY

«22BAHe OB +6580+06 «1230407

9,47 9.30 9,10

95 2.55 4,45

70,67 B0,85 88,80

17.24 gl 52 30.20

1140,0 1263.2 1384,7

778 15744 238,9

43,2 1,8 120,4

1.1 2.0 3.4

!q 1‘0 1.1

FRERDUENCY INDEPENDENT WEIGHTS (LB)

832,0
3749 ROX HINGE ®

SUPPORT STRUCTURE = 5%
7

L]
T2.6 MAST TIP FITTING = 31,2
248 CONT BX CLVR €CR LATCH = o4
ol GUINE WIRE TENSIDNER = 5.%

ARRAY WIDTH = 7,50 M

+ 62500406 IKN=3Q

037
2122
037

686,10
15094
891,%
b0, 03
i972410
«TOLO+0T
|058
17,4

29,732
2 3654UT+09
1927407
8.35
6,53

95,62
35.08

1509,1
122.2
159.3

5.4
1,2

INTERCONNECT HMARNESS =

BLANKET WEIGHT =

JOUb
« 155
L046

T43,9
163646
875.7
Q4.u2
22099410
o TH65+07
2054
18,6

33.“3
o 58441409
.27“0‘07
8,53
8,72

108,72
10,45

163644
407.5
1968,9

79
1.4

COVER LATCH =

MID TENSTON MECHANISM =
CONT B8X DEPLOY DEVICE @

2054
o182
o054

B03,.,3
176743
841,6
135,96
«2230410
977u1+07
W 050
2041

16,83
286123409
3665407
8.18
10,97

10734
43,46

176743
u9g4,.7

239,0
1.1
146

41,3
1443
04
4.6

832,0 L8

ALITVND ¥00d J0
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79-1

ARRAY TYPE LMSC FoLDOUT

POWER/WING = 40,0 Ki

ARRAY WIDTH ¥ 8,00 M

ARRQAY LENGTH m S0,40 M ASPECT RATIO 3 6,30 BLANKET AREA = 262500406 INaSQ BLANKEY WEIGHT = 832.0 LB
FREQUENCY DEPENDENT PARAMETERS
*Erks MINIMUM FREGUENCY WZ wwa%s 2010 $019 o028 o037 1046 2054
¥*x5¥k* TORSIONAL FREQUENCY HZ #xk¥x 026 053 2080 108 2136 w168
rbaes BENDING FREOUENCY HZ ®¥4%s $ 010 +019 028 0037 2046 2054
% ARRAY PROPERYTIES #
ARSAY MASS (KG) 512,9 559,8 60745 456,41 705,.8 75646
ARTAY WFIGHT (LAY 1$28,5 1231,6 1336,4 1443 ,4 1552.7 tohleH
CENTER 0OF GRAVITY (IN) 897,7 875,.6 854,7 40,0 825,2 81,9
BLANKET TENRTON (L8) 3,54 10,16 31,87 56465 BB,52 127446
MOMEMT OF INERTIA Tt 1396410 J1485410 o 1575410 +166TH10 1761410 1857410
MOMENY OF THERTIA T2 «BS36407 28558407 +B593407 +B642407 28705407 WBTELH07
SPECIFIC POWER {KW/Kg) o078 007! 2064 081 057 2053
SPECIFIC WEIGHY (KG/MW) 12.8 14,0 15,2 1644 1748 18,9
* A00M PROPERTIES #
DIAMETER (IN) 13,91 19,76 2U,.32 28,22 31,71 34,9
EI  (LBwlNe$SR) 217068408 71384408 16381409 229701409 47332409 269512409
RONT SPRING (LBeIN/RADY 1872406 +SE6140A e 10546407 1649407 02339407 03121407
BUCKLING CAPARILEITY RATID 6,38 9.15 8490 8,59 8,22 781
STRENGTH CAPARILITY RATID «89 2,39 1] 6,20 8.38 10,53
4 CANNTSTER PROPERTIES % t y
HEIGHT (1IN) bheb0 T6426 83,79 90423 95,98 101,26
DIAMETER (TN) 16,41 23.32 28,70 33,31 37.42 1449
* WETGHTS (LAY *
ARRAY 1126,5 1281 ,6 1336,4 §443,.4 1%52.7 1664,40
ROOM 6641 133,5 202,2 2T2¢3 43,8 416,46
CANNISTER X9,0 73,8 108,5% L4%,. 4 178,7 214,%
FULL TENSIONER 1.} 1.9 3.2 Set 75 $044
INTERMENTATE TENSIONER 9 1,0 ol 1.2 1,3 1%
FREQUENLY INDEPENDENT WEIGHTS (LRBY
BLANKEY = a32,0 SUPPORT BRTRUCTURE ® €,% INTERCONNELY HARNESS » 01,3
ROX COVER = 3%.9 BOX MINGE = 9 COVER LATCH = 13,6
CONTAINER @ 73,8 MAST TIP FITTING m 3,2 MID TENSIOM MECHMANISM = 208
CONT BX CRUTISE LATCH & 2.8 CONY BX .CVR R LATCH = ol CONT BX DEPLOY DEVICE = Hdeb
CONT 8X LAUNCH LATCH g o1 GUIDE WIRE TENSIONER ® 5.3



ARRAY TYPE LMIC FOL

ARRAY LENGTH = u7,a4 M

KAUES MINTMUM FREQUENCY M7
*5¥$+ TORSIONAL FREGUENCY HMZ
HERY BENDING FREQUENCY HZ

* ARRAY PROPERTIFKS &
ARRAY MASS (%XG)
AQRAY WETIGHT (|.B)
CENTER OF GRAVITY (Iny
RLANXET TENSION (LB}
MOMENT 0OF INERTTIA I
MOMENT OF INERTIA 12
SPECIFIC POWER  (KW/KGY
SPECIFIC WFIGHT (KG/Kw)

-% RONM PROPERTIES ¥
NIAMETER (TIN)
£1 (i BeINeSQ)
ROOT SPRING (LBwIN/RAD)
RUCKLING CAPABILITY RATIO
STRFNGTH CAPABTILITY RATIOD

q9-4

¥ CANNISTER PROPERTIES *
HEIGHT (TN}
DIAMETER (IN)

¥ WEIGHTS (LR) +
ARRAY
8004
CANMNISTER
FULL TENSIOGNER
INTERMEDIATE TENSTONER

RLANKET &

ADX COVER =

CONTATNER »

CONT BX CRUISE LATCH =
CONT BY LAUNCH LATCH &

pourt

ASPECT RATIO =

TSIT
kkN kK
1223

832,0
37.9
TU9

2,8
of

POWER/WING 3 40,0 KW

5.5h

BLANKET AREA »

FREQUENCY DEPENDENT PARAMETERS

o010
2023
+010

5073
11186,0
Bhb.b
3.33
«1226410
09628407
079
12.7

13,28
s14%UB408
W§TLTS006
9230

83

63.00
15,67

1116,0
54,7
35,5

1.1

FREQUENCY INDEPENDENT WEIGHTS (LB)

019
047
019

SuB8. %
1206,2
B2h,.9
13,33
«1293¢10
«F652+07
+0713
13,7

18,86
+ 59185+ 08
«49194086
9,02
2.2%

T2+20
22.2%

1206,2
114,4
67,14

—

SUPPORT STRUCTURE =
80X HINGE 8
MAST T1P FITTING =

CONT BX CYR CR LATCH ®
GUINE WIRE TENSICONER =

028
2071
2028

589,.8
1297.6
809,7
29.99

W 1362¢10
IEBI+0T
+088
14,7

23.19
« 13544409
«T152+¢00
8,11
3.97

7936
27.37

1297,6
173.1
98,8
3.1
t.1

5.8

ARRAY WIDTH m 8,50 M

+62800+405 INeSRH

.037
096
037

63241
1390.7
79444
53,32
14314100
«STdL 407
063
15,8

26,90

0 244B9409
W 1427407
a,36
5,89

85.47
3174

1390.7
23247
13041

4.9
1.2

INTERCONNECT HARNESS

BLANKET WEIGHT

046
o121
04

675.3
1485,6
TR0,6
83,31
«1502+10
«FA0RL DT
2059
16,9

0,20

+ 38918409
s BUE0+07
7.95

T

920,91
35,63

1485,6
293,4
161,9

Tl
1.3

COVER LATCH %

MID TENSION MECHANISM =
CONT 68X DEPLOY DEVICE =

+ 054
W16
+ 054

T19,2
1582,3
Te8 40
119,96

o 1574410
« 9889407
+U54
1840

13,22
» 56998409
e 2689407
TeS1
10,09

95.90
39,20

1562,3
355.1
194,0

9.9
1.5

41,3
13.0
« 04
4,6

832,0 LB
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ARRAY TYPE LMSC FOLDNUTY POWER/WING & 40,0 KW ARRAY WIDTH w 9,00 M

99-4

ARZAY LENGTH = 44,80 M ASPECT RATIO m 4,98 BLANKEY AREA ©  .62500406 INsSQ BLANKET WEIGHT = 832,0 LB
FREQUENCY DEPENDENT PARAMETERS
LA L BENDIMG FREQUENCY HZ ®waky <010 L0190 W028 2037 L0086 054
1
* LRRAY PROPFRTIFS ¥
ARRAY M4AS8 (KE&) S02.7 538,9 75,5 bi2eb 650, 4 68?.0
ARRAY WEIGHT (L8) 1106,0 1185,5 1266 ,0 1347,8 1835, 0 1516,7
CENTER OF GRAVITY (IN) 800.9 783,2 67,7 75346 740,8 729,0
AL ANKET TENSION (LB) 3,18 12,59 28432 50,36 76,68 113,30
MOMENY OF TNERTIA I L1086¢10 1137410 +1190¢10 Jl243410 1297¢10 W1352910
MOMENT OF TMERTIA Y2 «1079408 « 1081408 +1085+08 21091408 +109B8+08 «1106408
SPRFCIFIC POWER (KR/KGY +0B0 2074 L0870 L 065 L0861 L058
SPECIFIC WETRHT (KG/Kw) 12,6 §3.5 IR 15,3 16,3 17,2
® ANNY PROPERTIES #
DIAMETER  (IN} 12,71 18,08 22418 25,71 24,85 31,72
El (LRA~INa3q) W1R2223408  L49634408  J11333409 20445409 432418409 LUTIT2409
RNNT SPRING (| RmIN/RAD) W1507406 Li311406 B00TH0S 1246407 01751407 ,2341407
RUCKLTNG CAPARTLITY RATIO 9,23 8489 BeSh Bo14 T.71 7,25
SYRENGTH CAPARILITY RATIO .78 2,12 3,78 5,59 7457 Y66
% CANNISTER PROPERTIES # .
HETGHT (1N} 59,78 6A .58 75041 81,23 86441 91414
PIAMETER (1N} 15,00 21,29 26018 30,34 34,04 17,43
* WETGHTS (LAY *
ARRAY 1106,0 1185.5 1266,0 $347,8 1431,0 1515.7
gons 49,1 99,0 149,5 200,.8 252,9 08,7
CANNISTER 32,4 61,3 90,0 118,79 147,6 176,7
FULL TE“SIONER l.o l.a !'0 “lb b.a v'a
INTERMENTATE TENSTONER 9 150 i '3 to3 14
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKEY g 832,0 SUPPORT STRUETURE » 5.5 INTERCONNECT HARMESS » 41,3
ROX COVER w 317.9 BOX HINGE ® te3 COVER LATCH = 12,5
CONTAINER 3 Thy0 MASY TIP'FIYTTING = 3.2 MID TENSION MECHANISH m 05
CONT RX CRUTSE LATCH = 2.8 CONT BY CVR CR LATCH = ol CONT BX DEPLOY DEVICE » 4,6
CONT RX LAUNCH LATCH = ot GUINE WIRE TENSTIONER m 4.8



ARRAY TYPE LMEC FOLDOUY POWER/WING ® 40,0 KW ARRAY WIDTH = 9,50 M

L9

ARQAY LENGYH m 42,44 M ASBPFCT RATIO & 4,47 BLANKET AREA o 52500406 INwSQ BLANKET WEIGHT ® 832,0 LB
FREGUENCY DEPENDENT PARAMETERS
¥8¢4%  MINTMUM FREQUENCY HZ #¥e+s S 010 2019 «028 $037 W 086 «05%
#2kex TORSIONAL FREQUENCY HZ #enxy +H9 039 .0548 078 o098 o119
wsked  BENDING FREGUENCY HZ wswks L0310 #0119 e 028 20357 o 0UG « 055
% ARPAY PANPERTIES #
ARNAY MASS (KG) 499,1 531.1 563,46 59646 630,40 b,
ARRAY WETIGHT (L B) 1098,0 1148,5 1239,9 1312.4 13B6,1 {461,0
CENTER OF GRAVITY {IN) TE%.6 743,9 729.8 71649 708,0 698,40
HLANKEY TEWNSTON (LBY 3,00 11,93 26483 47,11 74,54 107,34
MOMENT OF INERTIA It «76B840% 21009+10 « 1050410 «1092+10 e1134410 1176410
MOMENT OQF INERTIA 12 o1202408 1204408 « 1208408 e 1214408 s1222408 1231408
SPECIFIC POWER (KW/KG) 080 0075 JO0T1 067 2063 060
SPECIFIC WEIGHT (KG/Ww) 12.5 13,3 14,1 14,9 15.6 1646
¥ RAQNM PRAPFRTIES #
DIAMETER (IN) 12,22 17,31 21427 24,64 27,564 30,37
£l (LBsIN=33) oiD842403 «d20ibeNB «95825+08 « 17256409 27310409 + 39833409
R00T SPRING (LBeIN/RAD} 21335406 « 3806406 « 7061406 1098407 «1549+07 2055407
AUCKLING CAPABILITY RAYIO 9.6 8,78 Ba38 7495 Tall® T2
STRENGTH CAPARILITY RATIO .7% 2.00 1,56 S5.352 T.22 9.24
* CANNISTER PROPERTIES ¥ .
HEIGHT (1IN} £6.93 65,33 Tie86 T7.42 82,37 86,88
DIAMETER (IN) 4,42 20,43 25.10 29,08 32,61 35.84
* WETGHTS (LAY *
ARRAY 1098,0 1168,5 1239,9 131244 1386,1 146140
RON™ 43,0 86,3 130,3% 1T74,.8 219,9 265,6
CANNTSTER 29,9 56,3 82,6 108,9 135,3 161,9
FULL TENSTONER 1.0 1,8 2.9 ded boll 8.9
INTERMEDTATE TENSIONER . 1.0 1.4 1e! 1.3 1.4
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKEY = . 832,00 SUPPORT STRUETURE = 5% INTERCONNECT MARNESS g5 41,3
80¥ COVER = 37,9 BOX WINGE = 1.5 COVER LATCH m 12,1
CONTAINER = T7.2 MAST TIP FITTING = 3,2 MID TENSION MECHANISM = 05
CONT BX CRUTISE LATCH = 2.8 CONT BX CVR CR LATCH = N CONT BX DEPLOY 'DEVICE = 4yt
CONT BX LAUNCH LATCH = o] GUIDE WYRE TENSIONER = 4.6

AIrIVAD 9004 40

ST ¥DVd TYNIDINO



89-4

ARRAY TYPE |MSC FOLONUT

ARRAY LENGTH ®» 40,32 M AJPECTY RATIO »

TIIT
xELRE
Ty

MINIMUM FREQUENCY HY *&xs¥
TORSTIONAL FREQUENCY HZ ssk%x%
BENDING FREGUENCY HZ #¥xx%

* ARRAY PROPEQYIES ®
ARRAY ™ASS tKGY
ARIAY WEIGHT (LAY
CENTER OF GRAVITY (IN)
RLANKET YEMSTION ({LB)
MOMENT OF INERTIA I1
MOMENT OF INERYIA 12
SRECIFIC POAER {KW/KG)
SPECIFIC WEIGHT (KG/Kw)

‘% BOOM PROPERTIES *
DIAMETER (1IN}
FI (LB8=INeSQ)
ROOT SPRING (LAeIN/RAD)
AUCKLING CAPARILITY RATIO
STRENGTH CAPARILITY RATIO

% CANNISTFR PROPERTIES %
HEIGHT {IN)
DIAMETER (TN)

¥ WEIGHTS (LB) 2
ARRAY
BOOM
CANNISTER
FULl TENSIONER
INTERMEDTATE TENITONER

BLANKEY = 812.0
80X COVER = 37.9 a0¥
CONTAINER = 76,3
CONT RX CRUISE LATCH = 2,8
CONT BX LAUNCH LATCH = ol

POKER/WING = 40,0 KW

4,03

BLANKEY AREA =

FREQGUENCY OEPENDENT PARAMETERS

« 010
#018
o010

96,8
1062,9
722,0
3.00
28708409
s1331408
,081
12,4

1,91
41235407
¢1239006
G408

.72

54,57
10.05

1092,9
38,8
28,2

1.0
9

FREQUENCY INDEPENDENT WEIGHTS (LB8)

HINGE »

+019
e 035
1019

24,7
1154,4
798,2
11.33
+9019409
+1834408
o076
13,1

16,65
+3593A408
«3384+06
B,67

1.89

SUPPDRY STRUCTURE =

MAST TIP FITTING =
CONT BX CVR CR LATCH =
GUIDE WIFE YENSIONER =

2028
»053
+028

$53,8
1218,3
695, 4
25.49

+ 9343409
«1338408
072
1%.8

20,45
821779408
26269406
8,24
1,37

68,466
2413

1218,3
1140,3
T6,.2
2,8
1.0

5.5
1.7
32

ol

HeS

ARRAY WIDTH ai0,00 M

«ORB0N+00 IN=§OQ

2037
072
2037

583,2
1283,0
6A3,6
45,32
7671409
a1344408
.069
14,6

23,68
« 14703409
1344006
T:77
85,06

T3.99
27,94

1283,0
15%3,.3
1004

443
1al

INTERCONNECT HARNESS =

BLANKEY WEIGHT =

+ 046
+ 060
046

61340
{346,7
bT246
T0.8%
«1000410
+1352+08
2065
15.3

26,54
+ 23235409
o 1372407
729
&£,89

78.72
31.32

1348,7
192.7
124,6

be2
1,3

COVER LATCH =

MID TENSION MECHANISM =
CONT RX DEPLOY DEVICE =

643,4
1415,4
b62.3
101,97
1034430
e1362408
LT
16,1

29,16
338308409
«1819+07
be81

8,84

83,04
34,41

1415,4
2325
19,1

845
144

21,3
f1.6
005
Ueb

832,00 LO



694

ARPAY LENGTH = o4,80 M

FEEAR

ARRAY TYPE | MSC FOLOOUT

MINTMUM FREQUENCY HZ 3%%tk

roxve TORSIONAL FREQUENCY W2 *¥xig

LE2 3 2]

»*

*

BENDING FREQUENCY HZ $kwxdk

ARRAY PROPERTIFS ¥

ARRAY MASS (K&)

ARRAY WETGHT (LB)
CENTER NF GRAVITY (IN)
RLANKET TENSTON (LB)
MOMENT OF INEQTIA 11
MOMENT OF INERTIA 12
SPECIFIC PNWER (KW/KG)
SPECIFIC wEIGHT (KG/KW)

AQOM PROPERTTES *

NTAMETER  (IN)

ET (LB«sINeSR)

ROQT SPAING (LA=IN/RAD)
BUCKLING CAPARILITY RATIO
STREMGTH CARPARILITY RATIO

CANNTSTFR PROPERTIES *

HEIGHT (TIN)
DIAMETER (TN)

WEIGHTS (LAY %

ARGAY

ROOM™

CAMNISTER

FULL TENSIONER
INTERHMENTATE TENSIONER

RLANKEY @ 935,0
A0X COVER = u2,6
LONTAINER = 78,4
£OMT BX CRUTSE LATCH = 2,8

COMT AX LAYUNCH LATCH = ol

POWER/WING # 45,0 KW

ASPECT RATIO 3 9.26

BLANKEYT AREA =

FREOUENCY DEPENDENT PARAMETERS

$010
038
010

650.9
1344,
1144,

S5.12
e 728410
o 7368407
gO?“
13,6

£7.,%6
«42461408
23835406
G 69
1.18

84,77
20,08

1344,1
132.4
1.2
1.2
1.0

FREGUENCY INDEPENDENT WEIGHTS (LB}

SUPPORT STRUCTURE ®
BOX HINGE =
MAST TIP FITTING

CONT BX CVR CR LATCH ®
GUIDE WIRE TENSIONER =

019
o077
019

638,9
1537,6
11,9

20,48

W3018510
aT392¢07
064
1%.5

24,786

o1 TEB640O9
21133407
9.70

2:97

96,98
2922

153746
269,4
116,4

2ol
1.0

«028
«118
028

T89,6
1737.2
1086,3

U409

03326410
aT#3I1407
NE7
17,5

30.5%9
JH09Tt+09
+2099007
Y1)

Se07

106460
36,09

ARRAY WIDTH = 7,00 M

« 70313406 INwSO

«037
037

883%,5
1943,7
1065,1

81,94

+ 3645410
JT4BS+0T7
o051
19.6

35.63
215435409
4 35108407
9.55
7.31

114,92
U204

1943,7
557,49
2291

7.0
1,3

INTERCONNECT HARNESS =

BLANKEY WEIGHT =

f0US
2203
s 045

L1183
ets7.4
1087 .2
126,03

3975210
2 7554+07
J0UB
2148

40,18
«12200+10
4159407
9035
9,60

122.43
47.44

215708
T0%eb
287 .4

10,5
1a5

COVER LATCH =

MID TENSION MECHANISM ®
CONT BX DEFLOY DEVICE B

+ 054
o 2UB
2054

108t,2
2378,6
1031,9
184,36
28318410
s 7639407
+0U2
24,0

4a,480
+18188¢10
aHU20407
.04
11,92

129.39
52459

2378:6
866,05
7.4

14,7
1a8

46,5
20,0
o4
S.2

936,0 LB

ALFIVAD ¥00d J0
Sl FHVd TVNIDIAO
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ARRAY TYPE LMSC FOLDOUY POWERJHING = 4%,0 KW ARRAY WIDTH = 7,50 M

04-3

ARRAY LENGTH a 60,48 M ASPECT RATIO s 8,06 BLANKET AREA 8 70313406 INeSQ BLANKET WEIGHT = 936,06 LB
FREQUENEY DEPENDENT PARAMETERS
x%net  MINTMUM FREGUENCY HZ *kx34 2010 o019 2028 037 s 0db 2054
#¥6e3 TORSIONAL FREQUENCY HZ $#ksx 033 087 o102 0139 23176 w2ié
#ksee  BENDING FREQUENCY H2? s4%x3 2010 2019 028 037 LT « 054
* ARRAY PROPERTIES #
LRRAY MASS LX6) 568,3 673,.3 TS0,2 8293 10,9 994,49
ANARAY WEIGHT (18} §1316,3 1481,2 1650,0 124,85 2003%,9 2188.8
CEMTER OF BRAVITY {IN) £071.4 touz,3 1018,7 998,7 981,5 966,45
RLANKRT TENSTON (LB) 4,78 19.12 4s,02 T6,u8 119,50 172.07
MOMENT NOF INERTIA 1) 22330410 e 25UB+10 W2769410 + 29984140 o 3234440 23477410
MOMENT 0OF TNERTIA 12 W 8UA3407 «BU694+07 28511407 8565407 2 BLUTLOY +B734407
SPECIFIC POWFR (KW/KG) o075 Ty #080 2054 L 0U9 045
SPECEIFIC WEIGHT (KG/Kw) 13,3 15,0 16,7 18,4 20,2 2241
¥ goNM PROPERTIES *
DIAMETER (1N} thaUb 23.4% 28,93 33,65 37.89 41,82
ET {LA=IN«SQ) 234332408 L14141409 (32764409  L,59079409  L,96%00+409  ,14308410
ROOT SPRING {(LBeIN/RAD) 23270406 sT458406 o1775407 W2TRUSOT «39G1 407 «5363407
RUCKLTNG CAPABILITY RATIO 9,89 ., 9.51 G440 9,21 8,90 8,58
STRENGTH CAPARILITY RATIO 1,06/ 2,79 a81 6499 9,28 11456
| -
X CANNISTEP PROPERTYIES # .
HEIGHT (1M) 79.54 91,07 100,12 10790 114,94 121,38
DIAMETER (TN) 19,42 2767 34,13 39,70 A8 ,7% 49,34
« JEIGHTS {LB) #
ARRAY 1316,3 1481,2 1650,4 1824,5 2003,9 2188,8
BOOH 11144 225.5 3u3,2 464,4 569,19 T173
CANNISTER 54,8 104,14 153,7 204,0 2%5,3 307,8
FULL TENSIDNER 1e2 2.3 444 bab 9,8 13,8
INTERMENTATE TENSTIONER 1.0 1,0 1,1 1,3 1.8 1.7
FREQUENCY INDEPENDENT WEIGHTS (L®)
BLANKET = 34,0 SUPPORY STRUETURE = bel INTERCONNECT HARNESS = 46,5
BOX COVER = U2 ,.6 BOYX HINGE =» ) COVER LATCH = 18,9
CONTAINER w 79,6 MAST TIP FITTING = 343 MID TENSION MEGHANISH = L
CO4T 8 CRUISE LATCH = 2.8 CONT BX CVR CR LATCH = + U CONT 8X DEPLOY DEVICE = 5,2

CONY AX LAUNCH LATCH =

!

GUIRE WIRE TENSICNER =

b.‘


http:L'-IN.SQ

TL~H

ARRAY TYPE LMSC FOLDOUTY

POWER/WING m 45,0 KW

ARRAY WIDTH @ 8,00 ¥

AIFIVOD A00d J0
o OV TYNIDIEO

ARRAY LENGTH = 54,70 M ASPECT RPATIO & 7,04 BLANKEY AREA ® « 70313406 INeSQ BLANKEY MEIGHT n 936,0 LB
FREGUENEY DEPENDENT PARAMETERS
rEIRE MIMIMUM FREQUENCY HZ #%kug 10 o019 028 w037 s 04db 054
2*¥sk* TORSIONAL PREQUENCY HZ *%k#4s 029 2059 090 #1122 164 187
#5686 BENDING FREQUENCY H2 $uidx A010 s019 .028 2037 2048 $054
» ARRAY PROPERTIES %
ARRAY MASS (XG) GRE,3 653,0 719,0 786,8 85643 2747
ARRAY WEIGHT (LB) 1294 ,.3 1436,.5 §1581,.9 1730,9 1883,9 20410
CENTER OF GRAVITY (IN) 1007,2 81,1 954, 3 U, b 92443 909,58
ALANKET TENSTON (L8} 4,48 17.92 40,33 7T1.70 112,03 161.32
HMOMENT OF INERTIA I 02020+10 2181410 g23Ubetl 2B515+10 92588410 2865410
MDMENT NF TNERTIA 2 29593407 9621407 09865407 0727407 29807407 990U+ 0T
SPECIFIC PNWER (K#/4G) 2076 259 2063 »057 W 053 W 049
SPECIFIC WEIGHT (KG/KW) 13.1 14,5 16,0 17.5 19,0 LRy
.& ROHNM PROPERYIES #
CIAMETER (1IN} 15,668 22,29 27.47 31,92 35,91 39,58
El  (LBeIN=3R) 28166408 +11551409 « 26604009 1 4BS66409 a77799409 o11485+10
RONT $PRING {LBeIN/RADY 2819206 LB123404 21520407 o 2385407 « 3396407 SUSUBEOT
AUCKLTNG CAPARILITY RATIO 9,590 9,35 9.17 8,92 8,59 B.19
STRENGTY CAPARILITY RATIO 299 2,63 4,57 b,68 8,89 11417
* CAMNTSTER PROPERTIES »
WETGHT (IN) 74,96 85,89 94,44 101,78 108,36 114,42
DIAMETER (1IN} 18,48 26,30 3241 37,66 42,37 46,70
% AEIGHTS (LB) %
ARTAY 1294,3 14%6,S §581,9 1730.9 18A3,% 2081 .0
HOOM 94,3 19141 290.2 391.8 095 .9 60245
FANNISTER 49,5 93.9 138,% 183,3 229,0 275.5
FULL TENSTONFR fo2 2e? 3.9 b2 93 13.0
INTERMEDTATE TENSIONER 9 1.0 1.4 1.3 Y 1.7
FREQUENCY INDEPENDENY WEIGHTS (LB}
RUBNKET = 936,0 SUPPORT STRUCTURE =» 640 INTERCONNECT HARNESS p Uéel
ROX COVER = k2,4 BO® HINGE ® 1.0 COVER LATCH » 18,0
CONTAINER = 80,7 MAST TIP FITTING & 33 MID TENSION MECHANIEM = 04
CONT RX CRUISE LATCH © 2.8 CONT BX CVR CR LATCH ® ol CUNT A% DEPLDY DEVICE m 5,2
CONT BYX LAUNCH LATCH ® ol SUINE wIRE TENSIONER 2 SeB



ARRAY TYPE LMSC FOLDOUT POWER/WING 3 45,0 KW ARRAY WIDTH » 8,50 M

yAAC

ARRAY LENGYH = 53,37 M ASPECT RATIN = 6,28 BLANKET ARER = 270313406 INeSD BLANKET WEIGHT »  9356,0 LB
FREQUENCY DEPENDENT PARAMETERS
F2TT2 HINIMUM FREQUENCY HZ *%%i% w010 N9 028 ¢ 037 UG 05U
¥s55& TORSIONAL FREQUENCY W2 #4%¥s 2026 «05% L 080 ,108 136 w165
ss*sx  RENNING FREQUENLY HZ #xx#s 2010 «019 . 028 2037 2046 2054
® ARRAY PROPERTIES ¥
BRRAY MASS  (KB) %580,3 36,6 694,14 782.7 12,8 8T4,.3
ARRAY WEIGHT (1.B) 1276,6 1400,6 152649 1656,0 1788,2 1923,5
CEMTER OF GRAVITY (IN) 95042 926,8 G06,8 8R9,3 873.9 86041
RLENKET TENSTION  (LB) 4,22 16,87 37496 67,48 105,44 151483
MOYENT NF TNFRTIA I « 1770410 1891410 2016410 2143410 o22T3410 2805410
MOUFNT OF INFRTIA 12 «1082408 «1085+08 « 1089408 « 1094408 «1105408 1115408
SPECIFIC POWER (KW/KG) 078 0T o 065 060 155 + 0151
SPECIFIC WEIGHT (KG/KW) 12,9 f4,1 154 16,47 18,1 §19,4
* ROOM PROPERTIES *#
NYAMETER  (INY 14,95 21.26 26418 30,39 34,16 37462
EI (LBeINaSG) s 23400408  ,95628408 21982409  #39926409  Le3TI6409  Z93T65#09
RONT SPRING (LB=IN/RAD) eR2d53e080 + 7050406 1316407 2059407 22924407 - 43906407
RUCKLEMG CAPABILITY RaTIOD 9,02 9,21 8,97 8,66 Be29 Te86
STRENGTH CAPARILITY RATIO .92 2,08 b,3% 6,37 B.53 16.76
& CANNTSTER PRNPERTIES ¢
METGHT (1N) 70,90 B1,4314 ag,.42 96437 102,59 108430
DIAMETER (1N) 17.65 25,09 30.R9 35,86 40..314 44,39
* WEIGHTS (LR) *
ARRAY 1276,6 1400, §526,9 165640 1788,2 1923,.5
, hooM 8049 163,6 2u8,1 334,3 4224 g12.3
CANNISTER 45,0 85,2 125,4 166,40 20740 248,7
FULL TENSTONER 141 2,1 3.7 5.9 8,8 2.2
INTERMEDIATE TENSIONER o9 1,0 t,1 1.2 1,4 1.6
FREQUENCY INDEPENDENT WEIGHTS (L8)
BLANKET = 9346,0 SUPPORT STRUCTURE ® 6,0 INTERCONNECT MARNESS = 46,45
ROYX COVER = 4246 BOX MINGE ¢ 1,2 COVER LATCH = 17.2
CONTAINER ® B1,8 MAST TIP FITYING = 3.3 MID TENSIDN MECHANISHM = 04
CONT X CRUISE LATCH = 2.8 CONT B8X EVR CR LATCH ® W4 COMT BX DEPLOY DEVICE = 5.2
CONT HX LAUNCH LATEH = o GUINE WIRE TENSIUONER = 5.5



R

ARRAY TYPE LMBC FoLDNUT

ARRAY {ENGTH = S0,40 M

ASPECT RATIO =

5,60

BLANKET AREA =

POWER/WING ® 45,0 KW

FREQUENCY OFPENOENT PARAMETERS

rEERS HINTHUM FREQUENCY HZ %¥kxx +010
xeed® TORSTONAL FRFQUENCY MZ #e¥#i 2020
kv kg RENDING FREQUENCY HZ $*%x¥ « 010
2 ARRAY PROPERQTJIFS
ARRAY MASS (KG) 573.7
ARRAY WFIGHT (LB) 1262,2
CFIHTFR OF GRAVITY (IN) 899,82
BLANKEY TENSIOMN (LB) 3.98
MOMENT CF INERTIA 11 o 1564440
MOVEMT OF YNERTIA 12 a1212+08
SPECIFIC POWFR (KW/KG) 2078
SPECIFIC WEIGHMY (KG/XwW) 12,7
¥ 00K PROPERTIES »
DIAMETER] (IN) t4,32
£l (LR-!N-SQ) «19656+08
RONT SPRING (|.R=IN/RAD) 21582406
RUCKLING CAPARTILITY PaATIOD 9,34
STRENGTH CARPAATLITY RATIO +Bb
% CANNISTER PRDPERTIES *
REIGHT (IN) 67,28
DLAMETER (TN} 16,89
k WEIGHTS {1LB) #*
ASRAY 1262,2
004 Toa.l
CANMISTER 41.1
FULL TENSIONER a1
INTERMEDTATE TENSIONER 9

o019
047
o019

623%,3
1374.3
878.1
15,9%
1558410
1215408
072
13,9

20,34
«80100408
6172404
9,08
2.34

T7.22
24,00

1371,3
11,4
T7.9
2.1
1.0

2028
072
028

673,7
1482,2
859,.8
35,85
e1753+10
1220408
«067
15,0

25403
« 183561409
1150407
Bu79
4e11

84,95
29.53

1482,2
214,14
114,5

3.5
1.t

ARRAY WIDTH 5 9,00 M

270313406 INwSQ

o037
+ 0897
w037

728,1
1595,3
843,.6
63,73
e1851410
+1227+0B
N2
16,1

29,03
«33253+09
«1795407
8ed3

6,08

91.56
34426

1595,3
288,
151.3

5.6
1.2

BLANKET WEIGHT =

2 0UE
fe2
2046

TTT46
171047
B29,1%
99,58
01950480
1736408
+ 058
17.3

32.61
52932409
«2544007
.02

8,18

97.47
13,48

171047
363.0
1R8,%

B,3
{a4

336a.0 LB

2058
147
«054

831,¢
1828,6
816,40
143,39
+2051+10
1247408
W 054
18,5

3%.89

o 7T651+09
« 3391407
TeS57
10,34

102,88
42435

18¢840
440.3
22b,1
11.6'
1.6

RALANKET =
any COVER =
CONTAINER =

cONT RX CRUTISE LAYCH =
COUNT BX LAINCH LATCH =

FREQUENCY INDEPENDENT WEIGHTS (L8}

INTERCONNECT HARNEES o

MID TENSION MECHANISM =
CONT BX DEPLOY DEVICE =z

936,.0 SUPPORYT STRUCTURE = 6,0

U244 BOX HINGE @ 1.4 COVER LAYCH =
83,0 MAST TIP FITTING = 3.3
2,8 CONT BX (VR CR LATCH = ot
ot GUINF WIRE TFNSIDMER m 5.3

4645
16,4

«0S
5.2

ALIIVAD 49004 40
ST IDVd TVNIDIYO



¥I[-1

ARRAY TYPE | MBC FOLDOUY

POWER/WING ® 45,0 KW

ARRAY WIDTH = 9,50 M

ARRAY LENGTH m 47,75 M ASPECT RATIO = 5,03 BLANKET AREA = « 70313406 JINeS8Q BLANKET WEIGHY = 336,0 LB
FREGQUENEY DEPENDENT PARAMETERS
L2 B0 3 ) HINTMUM FREQUFNCY HZ %¥s¥x « 010 <019 « 028 « 037 o046 2054
¥evxe¥ TORSIANAL FREQUENCY HZ *$¥%x% 021 <043 + 065 <087 o110 133
ST Y] BFNOING FREQUENCY HZ ®xsxx +010 2019 + 028 « 037 o 04b + D54
% ARRAY PROPERTIES *
ARRAY MASS (K6} 568,d 12,4 657,0 Te2.l T48,7 795.9
ARRAY WEIGHT (LB) 125044 1347.2 1445,4 1545,% 164741 175049
CFMTER OF GRAVITY (1IN) 8533 834,3 B17,S 802,5 788,9 T76,5
RLANKET TENSTON (LB8) 3,77 15,09 13,96 60438 94,34 §35.485
MOMENT QF INFRTIA It 1393410 d1467410 21541410 o1617410 0 1694410 17724130
MOMENT OF INFRTIA 2 +134594+08 1353408 «1358+408 « 1365408 21175408 « 1386408
SPECIFIC POWER (KW/KE) <079 # 073 LY} v 064 2040 2057
SPECIFIC AFIGHT (KG/KW) 1246 13,06 14,8 18.6 16,6 177
‘% RDOM PROPERTIES =*
DIAMETER  (IN) 13,74 19,51 23,99 27.81 31,22 34,34
EYI (LBeINaSR) 216678408 WOTTEBH0B 15502409  208010+09 HusB2e09 65101409
ROAT SPRING (L BeIN/RAD) 1902406 «5ULGH0G 1013407 21878407 02233407 2971407
RUCKLING CAPABILITY RATID 9,27 Be96 Beb2 8,23 7.78 731
STRENGTH CAPARILITY R4T10 Bl 2.21 .91 5,80 7.83 9496
* CANNISTER PROPERTIES *
PETGHT (IN) 60,03 73,55 80.94 87.25 92.88 98402
DIAMETER (1IN} 16,21 23,02 28,34 12482 36,84 40,52
* WEIGHTS (LBY
ARRAY 125044 §1347,2 1445,.4 1545,3 16871 1750.9
ann 61,4 123.3 tR6,4 250,.5 315,7 38240
CANNISTER 37,7 1,5 tns,0 138,7 172,86 2006,9
FULL TENSIONER HPR | 2,0 3.4 5.4 T49 1.0
INTERMEDTATE TENSIONER o9 1.0 t,1 1,2 144 1e6
FREGUENCY INDEPENDENY WEIGHTS (L@)
BLANKET = 936,0 SUPPORY STRUCTURE = 640 INTERCONNECY HARNESS = 4649
BOYX COVER = 42,6 BOX HINGE = 1.6 COVER LATCH & 15,8
CONTAINER = By 4 MAST TIP FITTING ® 3,3 MID TENSION MECHANISM n 205
CONY HYX CRUISE LATCH = 2,8 CONY BX CVR CR LATCH » o4 CONT 8X DEPLOY DEVICE = 5.2
CONT BX LAUNCH LAYCH = ot GUIDE WIRE TENSIONER = Sel



Gi-q

ARRAY TYPE LMSC FOLDOUT

ARGAY LENGTH u US, 36 M

FEEEEE MINIMUM FREGQUENCY HZ Sx3¥¥3%
s4x4s TORSIONAL FREQUENCY HZ #sixs
rOEEY RENDING FREGQUENCY HZ ¥#3a%

® ARRAY PROPERTIES #
ARWAY MASS (KG}
ARQAY WEIGHT (L8)
CENTER NF GRAVITY (1IN}
RLANKET TENSTON (LB)
MOYENT OF INERTIA I
MOMEMT OF INFRTIA I2
SPEFIFIC POWFR  (KW/KGY
SPECIFIC WEIGHT (KG/KwW)

£ RONM PROPERTIES *
DTAMETER  (IN)
FI {LBeINaS5Q)
AO0T SPRING (LBeIN/RAD)
RUCKLING CAPARTILITY RATIO
STRENGTY CAPABILITY RATIO

® CANNTSTER PROPERTIES %
HEIGHT (1IN}
DIAMETER {(IN)

® WETGHTS (La) »
ARRAY
ROY
CANNISTER
FULL TFNSIONER
INTERMEDTATE TENSIOMER

RLANKET = 936,0
ROX COVER = 42,6
CONTAINER = A%,2
CONT RX CRUISE LATCH = 2.8
CONT BX LAUNCH LATCH = ol

ASPECT RATIO »

POWER/WING & 45,0 Kw

4,34

BLANKET AREA =

FREGUENCY DEPENDENT PARAMETERS

«010 o010
<019 + 039
«010 2019
543,9 603,
12U0,06 13271
811,7 74,5
3.58 14,74
«1250¢190 21308410
«1495+08 o 149840R
080 078
12,5 13.4
13,21 18,75
«JUR6E40E «STRA3+086
1692406 LUB3BE0E
9.21 AL RS

o 77 2,09
61,09 70,23
15,59 272413
124046 1327.!
53.7 108,.2
34,8 66,0
1el 1.9

9 1.0

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPORY SYRUCTURE =
A0X HINGE »

MAST TIP FITTING =
CONT BX CVYR CR LATCH =
GUIDE WIRE TENSIONER =

028
0 059
028

643,0
fa14,7
TT9.2
32.26

o 1366+10
.!50U+03
070
14,3

2340%
013213409
LB9BU+06
A,47

3e72

&40
1.9
3.3

.ﬂ
4.9

« 703134086 INeSQ

ARRAY WIDTH ®10,00 M

.037 .0“6
«079 300
«037 « 04
683,5 Ta2d.6
1503.7 1554d,2
T65,4 TE2.7
57+36 89.62
21426410 21887410
1511408 015210()8
066 Nb2
15,2 16,1
26,11 29,97
023828409 2377567409
« 1398407 1978407
Ba0d 7.57

Se 54 T.50
83,37 B8,74
31,32 15,17
1503,7 1594,2
127,.7 t58,9
S.2 Tob

1.2 1,3

INTERCONNECY HARNESS »
COVER LATCH =

MID TENSION MECHANISM x
CONT BX DEPLOY DEVICE w

BLANKET WEIGHT =

2054
«121
2054

7665
168644
TUO 4%
129,06
215484310
«153%+008
+ 059
1740

32,95
55166409
p262H¢07
7,08

9257

93,66
18,88

1686,.4
33Ua0
190,2

1045
1.5

46,5
15,2
.08
542

936,0 18

4 e
[ @OVd TYNIN30

KITIVOD ¥OO


http:LB.IN.SQ

ARRAY TYPE [ MSe FOLBOUY POWER/WING & 50,0 KW ARRAY WIDTH # 7,00 M

9/-4

ARAAY LENGTH = J2,00 M ASPECT RATIO ® 10,29 BLANKET AREA = 278125406 INmBQ BLANKET WEIGHT =  §040,0 LB
FREGUENCY DEPENDENT PARAMETERS
sENRE MINIMUM FREQUENCY HZ *ax%# W010 019 0028 2037 2045 e 053
tered TORSIONAL FREQUENMCY HZ sekex 042 + 086 o132 « 180 «230 4.3
xsaet BENDING FREQUENCY H2 seiy 010 019 028 037 2045 # 053
* ARRAY PROPERTIES ¢ ‘
ARRAY MASS (KB) 98,9 B17.4 40,6 1069.1 120340 1342.6
ARGAY WEIGHT (L8} 1537.6 1798,3% 20694 2352,0 26Ub6,6 2953,6
CENTER OF GRAVITY (IN) 12666 1230,9% 1202,8 118046 1182,2 114647
BLANKET TENATON (LB) 6432 25.29 S4.90 101,18 £58,06 227461
MOMENT OF INERTIA 1 «3825+10 24335410 2UBETH10 BU21410 «53999430 05601¢10
MOMENT OF TNERTIA 12 8192407 28221407 «B265407 «83356407 #$BUZL40T7 8526407
SPECIFIC PONER (KW/KG) 2072 061 +053 0487 S04z +037
SPECIFIC WEIGHT (KG/KW) 14,0 16,3 18,8 21,4 24,1 26.9
# 300M PROPERTIES %
CIAMETER (1IN} 19.3¢2 27.62 34,19 39.91 48,10 49,94
€1 (LBeINaSY 65231408 27239409 2831977409 «11872¢10 219362410 029098410
POOT SPRING (LA«IN/RAD) 25291406 1546407 «2933+07 JUbLTH0T 6729407 + 9133407
AUCKLING CAPABILITY Ratid 9,82 9,93 10,00 9,98 9,84 9.58
STRENGTH CAPABILITY RATYID 1,24 3.18 5.37 7.65 9.97 12.29
¥ CANNISTER PROPERTIES #
HEIGHT (1N) 94,2% 107.94 118,79 128,22 136,78 tan.76
DIAMETER (TN) 22,80 12.59 40,35 47,09 53,22 SB.92
* WEIGHTS (LB) »
ARRAY 1537.6 1798,3 2049,4 2152,0 2686,6 2953.6
ROOM 182,23 372.6 571,0 T77.8 993,% 12177
CANNISTER 75,8 14,7 214,9 287414 361,7 438,.8
FULL TENSTONER 1.3 2.8 5ol Bad 12,7 17,9
INTERMEDTATE TENSTONER 1.0 1.0 1,2 ta8 1.7 240
FREQUENCY INDEPENDENT WEIGHMTS (LB)
LANKET % ' 1040,0 SUPPORT STRUCTURE = ol INTERCONNECY HARNESS = 5147
anx COVER = at.4 BOX HINGE = .7 COVER LATCH = 26,2
CONTAINER = 85,4 MAST TIP FITTING = 31,5 MID TENSIOMN MECHANISM = 004
CONT RX CRUTSE LATCH g 2,4 LONT BX CYR CR LATCH = ol COMT BX DEPLOY OEVICF = 5.8

CONT RX LAUNCH LATCH n

o

GUINE WIRE TENSIONER =

740


http:Ls.PJ.SQ

Li-8

ARRAY TYPE

ARRAY LENGTH & $7,20 M

FABEE

kEhbhE

* ARRAY PROPEQTIES ®
ARRAY MASS (KG)
ARRAY WETGHT ({8)
CENTER OF GRAVITY (1IN)
RLANKET TENSINAN  (L8)
MOMENT OF INFRTIA 11
MOMENT NF INERTIA Y2
SPECIFIC POWER

% AO0M FROPERTTES *
DIAMETER (1IN}
El {LBelNeSD)

RONT SPRING {|BaIN/RAD)

(KWZKEGY
SPECIFIC WEIGHT (KG/Kw)

LM3C FOLDOUT
ASPECT RATIO = 8,94

MINIMUM FREQUENCY HY #&Xx%#
aesed TORSINNAL FREQUENCY HZ ¥xkg
BENOING FREQUENCY HZ suxex

RUCKLING CAPABILITY RATID
STRENGTH CAPARILITY RaATIO

® CANNISTER PROPERTIES *
HEIGHY (IN)
DIAMETER (IN}

* WEIGHTS (LRY ¥
ARQAY
BaaQM
CAMNISTER
FULL TENSIONER
INTERMEDIATE TENSIONER

BLANKET a

80% COVER s

CONTAINER =

CONT BX CRUISE LATCH »
CONY RY LAUNCH LATCH s

104040
47,4
6,5

2,8
ot

POKER/WING & S0,0 KW

BLANKET AREA =

FRENMUENCY DEPENDENT PARAMETERS

0010 «0t9

« 037 2075
010 £019
68147 TB2.3
1499,7 1721.1
1186,3 1153,4
5,%0 23,60

« 3263410 e 3633410
+9385+07 «TU16407
«073 « 064
1346 15,6
18,32 26,14
«52675+08 «21847409
+U50T+06 1310407
9,71 9,73
1,15 3,01
88,43 101,34
21,61 30,84
1499,7 17211
152.9 31 .4
67.9 129,.%

ted 246

1.0 1,0

FREGUENCY INDEFPENDENT WEIGHTS (LB)

SUPPORT BTRUCTURE »
BOX HINGE ©

MAST TIP FITTING n
CONT BX CVR CR LATCH ®»
GUIDF WIRE TENSIONER =

028
114
.028

886,3
1%u9,8
1127 ,4

53,11

JU01T410
s 9467407
+(156
17,7

32,30
+50945+09
2473407
970

8,13

111.51
38412

1949,8
475%,6
19,5

a,8
1.2

6,8

o

3.5

o4

by6

«78125+406 INeSQ

ARRAY WIDTH = 7,50 M

BLANKET WEIGHT =

«037 «0US 2054
2186 o197 L3

« 037 2048 2054
99440 11057 122104
21856,8 2432.4 26RT,0
11046,0 1088,0 1072+5
94,42 147,53 212440u
LAUtde10 JUBRA$LO 05252410
e 7539407 REIL407 9743407
V050 045 0t
19,9 2241 24,4
37,64 42,46 46,94
e 93938409 018217410 222717410
3912407 «Sb17407 + 1586407
9,%8 9,36 9,03
7.37 .67 12,00
120431 138,27 139,66
4,42 S0.11 55439
2186,8 243244 2687,90
b45,8 821.9 100d,2
25%8,.1 320,13 Ia7,5
7.9 1149 16.8

1.4 1.6 1.9
INTERCONNECT KARNESS % 1,7 -

COVER LAYCH = 24,7

MIO TENSION MECHANISM » WOl

CONT BX DEPLOY DEVICE © 5,8

1040,0 LB

ALFTVAD ¥00d 40
S1 FHV4 TVNIDIEO


http:LB-IN.S0
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ARRAY TYPE | MSC FOLDOUY POWER/WING m F0,0 KW ARRAY WIDTH m 8,00 M
ARRAY LENGTH 3 43,00 M ASPECT RATIO = 7,88 BLANKETY AREA ® « 78128406 IN=8Q BLANKEY WEIGHT ® 1040,0 LB
FREQUENCY DEPENDENY PARAMETERS
rENnss MINIMUM FREQUENCY HZ wi¥ssk «010 019 0238 2037 045 2054
SFE4r TORSIONGL FRFQUENCY HZ sss4y .032 066 100 136 172 210
EKxg BENDING FREQUENCY HZ #xsv3% 010 W 019 .028 037 045 054
* ARRAY PROPERTIES *
ARRAY MASS {KG) b68,0 754,86 BUY, b 0153 1030.0 112746
ARRAY WETGHT (LA) 1469,6 1660,1 1855,8 2087,7 . R265,9 2UB0,.8
CFNTER OF GRAVITY (INY 1115,6 108%,7 1061,5 t0a1,2 10237 1008,5
Bl ANKFT TENSINN (LB) S.53 22,13 49,79 88,52 {1368,31 199.164
MOMENT OF TWFRTIA 14 PB21+10 <30954+10 +ITTR+1D + 3670410 W3078¢10 281410
MOMENT OF TNEFRTIA 12 1086408 009408 +1075408 +1082+08 1092408 «1104408
SPECIFIC POWER (KW/KE) 075 LYY 2059 053 YT £ 004
SPECIFIC WEIGHT (KG/Kw) 13,4 15,1 16,9 18,7 2046 2246
& ADOM PROPERTIES *
DTAMETER (IN) 17,43 24,84 20,65 15,67 404,19 44,36
EI (| RBeiNesn) 283169408  L17808+09 WUi321409 275754409 « 12206410 8125410
ROOT SPRING (LReIN/RAD) 3882406 1128407 2183407 3329407 2761407 WBA0U+07
RUCKLING CAPARTLITY RATID .62 9,55 Q.u4 .25 8,96 B,59
STRENGTH CAPABILITY RaATIO 1,08 2.84 U489 7.08 9.36 11,67
& CANNISTER PROPERTIES *
HEIGHT (TN) 53,33 95,55 10%.15% 113,42 120,88 127.77
DIAMETER (IN) 20,56 29432 36417 42,09 47,482 52035
* WEIGHTS (Lu) =
ARRAY 1669,6 1660,1 1855,8 2057.7 2265.9 2480,8
anO 129,8 263,6 401,% 843,7 69044 B40,9
CAMNISTER 61,2 116,5 172,2 228,84 elb,b 345,8
INTERHMEQTATE TENSTONER 1,0 t,0 a2 1.3 1.6 1.8
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET » 1040,0 SUPPORT STRUCTURE = 6,0 INTERCONNECT HARNESS m 51,7
80x COVER = at,.u BOX HINGE » 1.1 COVER LATCH = 23,4
CONTAINER g BY .6 MAST TIP FITTING w 3.% MID TENSION MECHANISM x 08
CONT BY CRULISE LATCH a 2.8 CONY 8Y CVR CR LATCHK ® ol CONT BX DEPLOY DEVICE 5.8
CONT BX LAUNCH LATEH = ol GUIDE WIRE YENSIONER = 6.3



6.-H

ARRAY TYPE LMSC FOLOOUY

ARRAY LENGTH = 59,30 M ASPECT RATIO ®

U MINTIMUM FREQUENCY HZ ¥¥hEx
xreed TORSINNAL FREQUENCY HZ *essx
' T121] BENDING FREGUENCY HZ ¥réxx

* ARRAY PRQPERTIES &
ARRAY MASS (KG}
ARRAY WEIGHT (L8)
CENTER OF GRAVITY {IN)
AL ANKET TEWNSTON (LB)
MOMENT 0OF INERTIA I
MOMENT OF INERTIA 12
SPECIFIC PNAFR]  (KW/KG)
SPECIFIC WEIGHT (XG/HW}

* BANNM PROPERTIES %
DTAMETER  (TH)
F1 (LBelNeSN)
RONT SPRING {LA«IN/RAD)
RUCKLING CAPABILITY RATIO
STRENGTH CAPARILITY RATIO

* CANNTSTER PROPERTIES ¥
HE TGHT (TN}
NIAMETER (1N}

* WEIGHTS (LB) »
ARRAY
ROOM
CAMNISTER
FULL TENSTONER
INTERMEDTIATE TEMSYONER

ALANKET » « 1040,0
ADY COVER = 4.4 BOX
CONTAINER = 8,8
COMT BY CRUISE LATCH & 2.8
COMT RYX LAUNCH LATEH = !

POWER/WING & 50,0 KW

6,98

BLANKEY AREA =

FREQUENCY DEPENDENT PARAMETERS

w010
029
W010

657,0
144%,.4
1082.7

S,21
o BUBSHL0
« 1202408
2076
13,1

16,63
+ 35835408
+ 53376406
9,53
1,01

78,81
19,563

1445,4
1114,3
55,46
1.2
1.0

FREQUENCY INDEPENDENT WEIGHTE (LB)
SUPPORY STRUCYURE »

HINGE n

2019
« 059
2019

732,%
1614,0
1025,7

20,83

2673410
.1205&08
2068
14,6

23,68
a1 4719409
PTUR406
9,40
269

90,43
27.%94

1611,0
225,5
2,4
1.0

MAST TIP FITTING =
CONT BX CVR LR LATCH
GUIDE WIRE TENSIONER w

,028
1089
028

809,4
1780,6
100%,2

46,86

02886410
Pd21t408
NTY
16,2

29,20

« 34005409
o 1826407
Q.22
Go.bb

99.53
34,48

1780,4
3u2,.8
155,9

byl
1.1

but
1.3
3.5

.a

b0

ARRAY WIDTH = 8,50 M

970125406 INe3G

037
o120
2037

833,58
1954,7
Q84,0
83,31

o 3105610
» 1219408
3056
17,8

311,94
262073409
«286T+07
8,97

6,79

107,36
G0404

1984,7
463,2
206,8

Tel
1.3

INTERCONNECT HARNESS »

BLANKET WEIGHT #

» 045
o152
« 045

969,9
2133,.8
67,3
$130.17

« 3329410
« 1230408
062
19,4

38,19
2 P958R4+09
20087407
3.62
P03

114,38
45,07

2133,8
S864.7
258,46

1046
143

COVFR LATCH =

MID TENSION MFCHANISM s
CONT BX DEPLOY DEVICE =

2054
» 185
054

1053,6
2317.8
957.5
187 .44
23560410
al242408
o 0U7
2le1

ug,12
«1UT24410
WSUBCHOT
8,21
11,01

120,85
49,70

i A

— g .
it —R R B}
- ®* W = 9
ooueoe

51,7
22,3
.Oa
5,8

t040,0 LB

AIFTVND ¥00d IO
gl FHVd TYNIOIO



08-4

ARRAY TYPE LMSC FolLDOUY

POWER/WING m 50,0 KH

ARRAY WIDTH » 9,00 M

ARRAY LENGTH n 58,00 M ASPELT RATIO » 6,22 BLANKET AREA = «T81254046 [NedG BLANKET WEIGHY ® 1040,0 LB
FREGUENCY DEPENDENT PARAMETERS
LA d MINIMUM FREDUFNCY MHZ %%y 010 019 028 037 1046 v 054
seve* TORSTIONAL FREQUENCY HZ ®xnsk 025 4052 <080 107 «135 LT
LR 2T L AENDING FREQUENCY HZ %¥sux 010 019 2028 037 2046 054
2 ARRAY PROPFRTIES &
LARAY HASS (KG) sU8,0 714,14 781,56 BS0,4 921.4 994,0
ARGAY WEIGHT (LA) 1425,7 1571,1 1719,.5 1871.4 202741 2186,8
LENTER OF GRAVITY (IN) T 972,0 951, % 933,2 917,53 03,1
BLANKET TENSION (LBY 4,92 19,67 4d.26 78,68 122.%4 177,03
MOMENT NF INERTIA It « 217810 02334410 «2HGBEID «2HESHLD «2836¢10 3018410
MOMENT OF INERTIA T2 o 130408 a1350408 1356408 «1360+08 21376408 +1389¢08
SFECIFIC POWFR  (KK/KEY {077 070 Y + 050 » 054 2050
SPECIFIL WEIGHT (KG/KW) 13,0 4,3 15,6 17.0 18,4 19,9
* RAOM PROPFRTIES *
DIAMETER (IN) 15.92 224.h5 27.90 32,40 16,43 40,14
EYl (LBuIN=SR) « 30082408 12312409 28305409 51561409 +82032+069 s 12145440
BOOT SPRING (L BeIN/RAD)Y 2961406 JBS214906 .159%+07 2094407 W 3546407 2UTEZH0T
BUCKLING CAPABRTLITY RATIN - L 9,26 G.02 8.72 B.33 789
STRENGTH CAPARILITY RAT!O « 95 2+54 el 6,51 8,69 10,95
# CAMNTSTER PROPERTIES *
HETGHT (1N} 4,18 B85, A8 0.84 101,96 108,62 114,73
DIAMETER (IN) 18,79 26,72 12.92 38,23 42,99 47.36
* WEIGHTS (LB) #
ARRAY 142%,7 1971 ,1 1719,5 1871 .4 202741 2184,8
aielal] 96,3 194,8 295,46 98,7 S0uU.t 61149
CANNISTER 50,86 96,5 the,2 183, £35,% 282,46
FULL TENSIQNER 1,2 2.3 4,2 6,8 10,4 14,1
TNTERMEDIATE TENSIONER 1.0 1,0 1,1 1.3 1,5 U7
FREQUENCY INDERENDENT WEIGHTS (LB)
Rl ANKET = 1040,0 SUPPORY STRUCYURE = byl INTERCONNECT HARNESS = 51,7
AOX COVER = 47,4 80X HINGE = 1,5 COVER LATCH = 21.3
CONTATUFR o A9,.9 MAST TIP FITTING 8 3.5 MID TENSTON MECHANISM g =05
CONY AY CRUISE LATCH o 2458 CONT 8X CVH CR LATCH ® ] COMNT BX DEPLOY DEVICE = 5,8
CONT BX LAUNCH LATCH n ol GUIDE WIRE TENSIONER = 5.7



ARRAY TYPE |MBC FOLDOUY POWER/WING = 50,0 MW ARRAY WIDTH u %,50 M

T8-4

ALITYOD B00d d0

§I §Hvd TVNIDIEO .

ARTAY LENGTH = S3,06 M ASPECT RATIO = 4,58 BLANKEY AREA = +7812%406 INeSH BLANKET WEIGHY = 1040,0 LB
FREQUENCY ODEPENDENT PARAMETERS
ftncts MINIMUM FRERQUENCY HZ $®x¥xx «010 4019 2028 +037 +046 + 054
«$365 TORSIONAL FREQUENCY HZ s&¥xx 2023 047 072 «067 122 1487
hark RENDING FREQUENCY H) wkssx «0t0 AL L1228 +037 W 0d6 #0554
* ARUAY PROPERTIES =
ARRAY MASS  {KG) 640,.7 £99,2 758,7 819.6 881,8 945.4
ARCAY WETGHT (LA) 14094 §15368,2 1669,2 1803,0 1939,9 20798
CENTER OF GRAVITY (INY 46,0 923.7 904,59 B8a7v,? 872+6 859,90
BLANKFT TENSION (LB) G,66 18,63 41,93 14,54 116,47 16774
MOMENT OF INFRTIL I Wn19344+10 2058410 2186410 255410 2448410 42583410
“orEHT OF INEARTIA T2 1498408 1502408 24509408 1518408 1530408 21500408
SPFCIFIC POWFR  (KW/KG)Y 078 72 D60 £ 061 057 053
SPECIFIC MEIGHT (KG/KW) 12,8 14,0 15,2 16,4 178 18,9
* ANNM PROPERTIES *
DIAMETER  (IN) 15,28 21,72 26,73 31,02 14,86 18,37
F1I (LBelNeSQ) a 25504408 104084000 «23892409 «43335409 069081409 10149480
ROOT SPRING (LBeIN/RAD) Joh16408 1512006 21001407 2190407 +3106407 JHU145¢07
RUFKLTYNG CAPABILITY RAYIO 9,38 9,13 Ay858 B,09 8,07 T80
STRENGTH CAPABRILITY RAYID B9 2olt 4,2% b.24 B.37 10,58
# CANNTSTER PROPERTIES *
HETGHT (IN) T1.16 81,79 0406 97.14 103,47 109,27
DIAMETER (IN) 18,03 25,43 31,84 Ibyb0 41413 45,28
# WEIGHTS (LB) »
ARRAY 1409,4 1538,2 t46869,2 180340 1939.9 2079.8
BOOM 84.0 169,7 257.1 36,3 4%7,2 529.9
CANNTSTER 46,7 88,6 130,3 172,4 215,0 258,1
FULL TENSTONER e 2.3 4,0 bl 9.6 13,4
INTERHEDTATE TENSIONER 149 1,0 1.1 143 1.5 1.7
FREQUENCY INDEPENDENT WEIGHTS (LB)
RLANKET = 104040 SUPPORT STRUGTURE =» b INTERCONNECT HARNESS w 51,7
R0X COVER = 47.4 BOX¥ HINGE = 1.8 COVER LATEH = 2044
CONTAINER = 91,4 MASY TIP FITTING » 3.5 MID TENSION MECHANISM @ 2«08
CONT BY CRUISE LATCH m 2¢8 . CONT BX CVR CR LATCH = ot CONT BX DEPLOY DEVICE = Se8
COMT Ax LAUNCH LATCH = ol GUINE WIRE TENSIONFR m 1%



Z8-d

ARRAY TYPE LMSC FOLDOUT

ARRAY LENGTHM w SO0, 40 M ASPECT RATIO =

1111 MINTMUM FPREQUENCY HZ S2sx
sexek TORSIONAL FREGUENCY HI #%¥%x
¥ksbe  BENDING FREQUENCY MHZ *idsdx

# ARRAY PRQVERYIES *
ARQAY MASS (KkG)
ARRAY WEIGHT (.8)
CENTER OF GBRAVITY (1INY
BLANKET TENSTION (L.B)
MOMENY NF TNFRTIA I
MOMENT OF TNERTIA T2
SPFCIFIC POWER (KW/KG)
SPECIFIC WEIRGHT (KG/Kw)

£ RONM PRUPERTIES &
NIAMETER (TN)
E1 {(LH=lNeSQ)
RONT SPRING (LA=IN/RAD)
RUCKXLING CAPABILITY RATID
STRENGYH CARABILITY RaATID

* CANNISTER PROPERTIES #
HETGHT (TN)
DIAMETER (TIN)

* WEIGHTS {LRY &
ARRAY
ROMM
CANNISTER
FULL TENSIONER
INTERMENYIATE TENSIONER

ALANKET a ©1040,0
ANX COVER = 47.4 BOX
COMTAIMER = G2.2
COMT BY CRUISE LATCH = 248
COMT BX LAUNEM LATCH = o1

POWER/WING & §0,0 Ku

5.04

BLANKET AREA »

FREQUENCY DEPENDENT PARAMETERS

010
021
010

634,5
1396,0
S00,.2
4,43
1732450
« 1459408
079
12,7

14,69
021814408
«2327406
.31

Bl

67,90
17.34

1396,0
73,8
431

fa2

FREQUENCY INDEPENDENT WEIGMTS (LB)
SUPPORT BTRUCTURE =

HINGE =

o019
L0483
+019

686,7
1510.8
R19.9
‘.7.7D
21830410
Wlb64s08
+073
13,7

20,87
«88808408
6669404
9,02

2,29

MAST TIP FITTING =
CONT BY VR CR LATICH =
GUINE WIRE TENSIONER ®

.028
045
28

T39,7
1627 .4
862,3
39.43
W1931410
« 1670408
+U68
14,A

25,68
+20337409
1241407
8,68

4,03

644
2,0
3.5

el
5,3

# 78125406 INwSQ

ARRAY WIDTH =10,00

«037 « 046
+058 110

+ 037 «DUb
793.7 84B8,9
tT46,2 1867,5
Bhb,S 832.3
70,81 110,64
22033410 2137410
«1680+0R 1692408
« 063 «05%
15.9 17.0
29,78 31,44

« 36798409 +58519+09
W 1937407 2783407
8,29 T.84
5.97 8,04
92,79 98,83
18,14 39,46

1 746,22 1867.5
503.1 I82.3
158,7 197,7
b.2 9.2

143 1.4

INTERCONNECT HARNESS &
COVER LATCH =

MID TENSION MECHANISM =
CONT BX DEFLOY DEVICE =

BLANKET WEIGHY »

M

054
2130
» (54

05,2
1991,.,3
819,4
159?33
2203410
01707?03
20585
1841

36,79
+8S765+09
3684407
74315
10,21

104,36
43,42

1991.3
4628
237,1

12.8
1.7

=
e D

-« O =

[ R N ]

1040,0 LB



£8-d

ARRAY TYPE tMS8C FOLDOUY

ARRAY LENGTH = 76,21 M

xErkk

sbhan

¥ ARFRAY PROPERTIEY
ARRAY ™MASS (KG)
ARBAY WETIGHT (LB)
CEMTER OQF GRAVITY (IN}
RLANKETY TENSTON (LR)
MOMENWT DF TNERTIA I
MOMENT NF INFRTTIA l2
SPECIFIC POWER (MW/KG)
SPFCIFIC WEIGHY (KG/KW)

.% ROOM PRUOPERTIES #
NIAMETER {IN)
El (LB=INeSD)
RODT SPRING (LA=IN/RAD)
RUCKLING CAPARILITY RATIO
STHENGTH CAPARILITY RATIO

* CANNISTER PROPERTIESN %
HETGHY (IN)
DTAMETER (INM)

* WEIGHTS (LB) #*
ARRAY
ROOM -
CANNISTFR
FULL TENSIONER
INTERMENTATE TENSTONER

BLANKET = 1144,0
A0Y {OVER = S2.1
COANTAINER = 92.3
CONT RY CHUTSE LATCH 2 2,8
CONT 8X LAUNCH LAYCH = ol

ASPECY RATIO » 11,32

MINMIMUM FREQUENCY HZ *¥%A%
s¥6x* TORSIONAL FREGQUENCY M7 *¥¥#x
RENDING FREQUENEY HZ *¥sx¥

POWER/WING w B5,0 KW
BLANKEY AREA =

FREQUENCY DEPENDENT PARAMETERS

2010 o019 W028
WOH7 2095 a7
a010 0019 L028
793.4 949.3 1112,8
1745, 2088,5 2448,2
13487,9 130A,.8 1349,7
7465 30,60 68,85
+5228410 26061410 06936440
« 9024407 < 9059407 9117407
W 089 ,058 L0189
1u,d 17.1 20,2
21,30 30,52 37.87
296350408  LU40598409  L9h216409
.7050+06 s2085407 3983407
9,95 10,18 1036
1,33 3.37 5462
103,75 118,96 131408
25,14 35,01 Y'Y
1705,% 2068,5 2448,2
2ux,? S00.3 T70,¢
92,0 176,6 263,3

1.4 3.2 6,0

1,0 14t 1.2

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPORT STRUCTURE = 649
ROX HINGE o 7
MASY TIP FITTING = 3.6
CONT BX CVR €R LATCH & o4

GUINE WIRE TENSIONER = Teb

ARRAY WIDTH = 7,00 M

285938406 INeSQ

2036
201
.056

128446
e826,2
1297.0
122,40

s 7857410
« 2198407
+043
23,4

44,29
218018410
«O3T5+07
10444
7.93

141,69
52.27

202642
1054,0
353,13
10,0
1.5

INTERCONNECT HARNESS @

BLANKEY WEIGHT =

L045
+£58
y 045

1465,
3223.3
1278.6
191,26
«BB24410
«9302+07
L 038
2b.b

50,17
2 29643410
3261407
10.38
{0.24

151,38
59,20

3223.3
$1352,0
447,.0
15,2
1.8

COVER LATCH =

MID TENSION MELHANISM &
CONT BX DEPLOY DEVICE =

« 053
317
+ 053

1654,7T
1640 ,.,4
126344
275,41
«383R+ 10
«9U29407
033
30.1

5567
+LUSUSe L0
21265408
10,15
12+54

160,45
65,69

364044
1064,7
Sd4,7
21.5
242

1144,0 LB

XIITYAD W00d 40
o mHVd TYNIDIEO



8~-4

ARRAY TYPE LMSC FOLDOUT
ARRAY LENGTH 3 73,92 M

Fal131 MINIMUM FREQUENCY HZ %eaxx
TR a8 TORSTONAL FREQUENCY HY #&kgsé
"TTIL BENDING FREQUENCY HZ kxisx

® ARIAY PROPERTIES #
ARRAY MASS (%G)
ARRAY WFIGHT (1.B)
CENTER (F GRAVITY LINY
RLANKEY TENSTON  (LB)
MOMENT OF INERTIA 11
MN-ENT NF INERTIA 12
ARFCIFIC POWER {MW/KG)
SPECIFIC WEIGHT (XG/KW)

* ROQM PROPERTIES *
DIAMETER (IN)
EI (LBeTNwSA)
RONT SPRING {LR=IN/RAD)
RUCKLTIMNG CAPABTILITY RATIO
STRENGTH GAPARTILITY RAYIQ

® CANNISTER PROPERYIES *
HETGHT (TN}
OIAMETER (IN)

¥ AEIGHTS (LB) ¥
ARRAY
a00M
CANNISTER
FULL TENSIONER
INTERMEDIATE TENSIOMER

BLANKEY = t144,0
80X COVER = €2.1
CONTAINER = 93,5
CONT AX CRUISE LATCH x 2,8
CONT RX LAUNCH LAYTCH = oi

ASPFCT RATIO =

POWER/WING & 55,0 KW

.86 BLANKET AREA 8

FREQUENCY DEPENDENT PARAMETERS

«010 2019 2028
JOut + 083 +127
+010 +019 028

TT0 .6 90245 1039,9
1695,3 1985,6 287,17
1300,¢4 126l,0 1236,3
7.14 28,58 bla2h
+O843+10 ¢ S0U6%10 «S5675+1 0
o 1034408 2w 1037408 «104%340A8
SO o061 « 053
$8,9 16,4 18,9
20,19 28,86 35,74

« 77693408 +324684+09 WTEE214009
2033406 21763407 s 3347407
9,.A% 9494 10,01
1.2% 3,20 Ss40
9733 111,65 122.99
23,82 34,04 42417
169%,3 198%,6 2287,7
ani,3 417 .4 $40,3%
Ba.d 157,6 23&,2

l.u 3-0 5.7

"0 1.1 ‘.2

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPORY STRUCTURE =

AOX HINGE »

MAST TIP FITTING @
CONY 8% CVR CR LATCH =
GUIDE WIRE TENSIONER =

4,9
o9
3.6

ol

Te2

ARRAY WIDTH = 7,50 M

285938406 INeSQ

2037
173
037

1183,1
2602.8
1214,.0
114,24
«5332410
+1052+08
«0Ub
2145

-

41,72
o141T7H410
5325407
9,98

7.68

132.086
49,23

2602,8
872,5%
315,11

Fald
1.8

BLANKEY WEIGHT ®

« 045
221
045

1332,5
29%1 .6
1195,6
1768.51

+ 7016410
21063408
<041
U2

47,15

«23134410

p 7690407
e84
10,00

141,83
55,64

293146
1114.7
394,86
4.2
1.7

INTERCONNELT MARNESS ®
COVER LATCH 8

MID TENSION MECHANISM g
CONT BX DEPLOY ODEVICE =

w053
$270
2 053

1488,5%
327‘" 16
1180,1
257405

« 1730410
«1077408
«037
2744

52,22
o 34T9USLO
1044408
?,51
12,32

150419
1462

JeTdl.b
1367,¢
479,0
2041
23

56,8
31,7
s 0d
6,4

114440 LB


http:LB-IN.SQ

ARRAY TYPE LHMSC FOLOOUY POWER/HING » 55,0 KW ARRAY WIDTH = 8,00 M

Ge-d

ARPRAY LENGTH 3 $9,30 M ASPECT RATIO = B,b6b BLANKET AREA = 85938406 INe30 BLANKEY MEIGHT ®»  f144,0 L8
FREQUENLY DEPENDENT PARAMETERS
XL MINIMUM FREQUENCY HZ #*x3an o 010 «019 028 2037 » 045 o053
ssk0& TORSIONAL FREGUENCY HZ aeswxf 036 o073 L1111 2151 0192 234
*suas AFNNDING FREQUENCY HZ sodns 010 019 028 027 2« 04S c05}%
* ARRAY PROPERTIES #
ARDAY MASS  (KG) 752,5 Bb5.6 982,7 110441 1230,1 136008
ARRAY VEIGHT (LA) 1655,% fo04,4 2161,.9 24794 270be2 2993.7
CFMTER OF GRAVITY (IN) 1222.9 1189,7 1163,5 1141,9 t123,8 110843
ALANXKEY TENSTON (L8) b,b% 26,78 60,25 107,40 167,35 200,98
MOMENT NF INERTTA T « 3828410 24275410 JUTIR+LD 25218%190 25716410 cb23e+10
MOMENTY OF INERTI& ]2 of1744+08 01178408 1184408 «1193+08 21205408 01220408
SCECTIFIC PAWFR  {HW/KG) o073 Y « 056 W 050 « 045 U0
SPECIFIC HWETIGHT {XG/KW) 13,7 15,7 17,9 2041 224 24,7
* ANOM PROPERTIES ¥
DIAMETER (TN} 19,20 27.41 33,88 39,49 44,56 49,27
El (LRe«TNwSn) « 53601408 2 26U06+009 cB1669409 « 11379340 +18453+10 e27576410
RONY SPRING (LRaIN/RAD) «31924086 o 1510407 2853+07 WHB517407 HU90407 «BT73407
RUCKLING CAPABILITY RATIO 8,72 9,758 Q.72 940 F.36 9,00
¥ CaNNTSTER PROPERTIES #
HEIGHTY {IN) 91,71 105,25% 115,93 1285.48 133,58 1643432
DIAMETER {TN) 22.66 12,34 19,98 Ubsb0 52.58 58,14
t WEIGHTS (LB) =
ARPAY 165%.9 1904.4 2164,9 2U29.0 2706.2 29937
BOOM 173.3% 3531 539.4 732.9 913,3 fl41.0
CANNISTER Tu4,.3 141,.8 210,2 280,2 352,14 4eb,2
FULL TENSIONER 1.4 2.9 .4 Be® 1%3.4 18,9
INTERMEDIATE TENBSICNER 1.0 1.1 1.2 1,4 1.7 2.0
FREQUENCY INDEPENDENT WEIGHMTS (LB}
BLANKEY = s 1184,0 SUPPDRY STRUCTURE =® 4.9 INTERCONNECY HARNESS @ 5h,8
ROX COVER = S2.1 A0Y MINGE 2 1.2 COVER LATCH = 30,0
CONTAINEHR ® QU b MAST TIP FITTING ® 3.6 MID TENSION MECHANISH o 0
CONT BY CRUISE LATCH 2 2.8 CONT BX CVR R LATCH = ol CONT BX DEPLOY DEVICE m 6ol
LOHT BX LAUNCH LAYCH =8 ol GUIDE WIRE TENSYONER 2 b8

ALFIVAD 800d Jd0
SI IDOVd TVNIDIMO



ARRAY TYPE | MSC FOLDOUY POWER/WING % 55,0 KM ARRAY WIDTH ¢ 8,50 M

98-4

ARRAY LENGTH m §£5,23 M ASPECY RATIO & 7,67 BLANKEY AREA = +85938+06 IN=8O BLANKEY WEIGHT = 1§44,0 LB
FREQUENCY DEPENDENT PARAMETERS
TEERE MINIMUM FREQUENGLY HZ *¥x¥x «010 019 028 2037 045 054
whedd TORSTONAL PREQUENEY HZ sxkkxd 2032 064 008 133 Wi 68 +208
KLk BENDING FREQGUENCY HZ w¥ass W010 016 028 2037 + 048 054
[}
& ARRAY PROPFATIES »
ARRAY MASS (KG) T37.9 B36,1 937.1 10414 1149,2 126045
AHRAY WETGHT (LB) 162%.4 1839,3 2061,6 229,14 2528,2 277341
CENTER QF GRAVITY (IN) 1154,3 1121,9 1099,3 1078,.7 1n61,1 1045,7
ALANKEY TENSINN (LB) 6,30 25,20 S6.T0 100,80 157,51 226,81
MOMENT OF INFRYIA 11 e 3337410 2 36TU#1D s 3022410 JUIBISYO s8752¢10 »5134+10
MOMENT DF TINEATIA 12 «1323408 + 1327408 « 1334408 o 1344408 +1357«08 01372408
SHECIFIC POWER {KW/KG}Y «75 066 + 059 053 2048 W 044
SPECIFIC WEIGHT (KG/KW) 13.4 15.2 17,0 18,9 20,9 2249
‘% BROOM PROPERTIFES *
DIAMETER  (IN) 18,32 26,12 32.25 37,54 de,30 46471
EI  (LB=IN=ST) $S2T4THNS e21TBL409 +50613+09 292903409 21U9BTHI0 «22282410
AnNT SPRING (LA=IN/RAD) w4512404 w1307407 2060407 23879407 25553407 o TUTHH DT
BUCALTING CAPABILITY RATIO .63 .58 Qa7 .28 8497 8,57
STRENGTH CAPARILITY RATIO 1,10 2.08 4,95 Telh 9,44 11475
* CANNISTER PROPERTIES # )
HETGHT (TN} B6, T3 99,40 10974 118443 126,30 133,57
OIAMETER (IN) 21,62 20,82 18,0% Ha,29 49492 5Se12
¥ WEIGHTS (LR) ¥
ARRay 162344 $1839,3 2061,6 2P9 et 252842 277344
A00M 148,5 104,8 460,1 623.3 791,7 65,3
CANMNISTFR 67,5 128,6 190,1 2%2.9 317,11 382,08
FULL TENSIONER tal 2.7 et Bul 127 179
INTERMEDIATE TENSIONER 1.0 f1.0 1.2 1.4 1.7 2.0
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET = 11806,0 SUPPORT STRUCTURE = 6,9 INTERCONNECT HARNESS » 56,8
AoX COVER = 52! B0% HINGE = 1.4 COVER LATCH = 28,5
CUNTATHER = 95,7 MAST TIP FITTING = 3,4 MID TENSION MECHANISM W04
CONT RY CRUTSE LATCH 2 2.8 CONT BX CVR CR LATCH = ol CONT B8X DEPLOY DEVICE = bed
CONT BY LAUNCH LATCH a ot GUIDE WIRE TENSIONER = 6,5



£8~4

ARRAY TYPE | MSC

ARRAY LENGTH ® b1,h0 4

7ERRRY HINTMUM FREQUFNCY
sxees TOPSTUNAL FREQUENCY
TTIL RENDING FREQUENCY

FoLpout

ASPFCT RATIO =

HZ sskey
HZ s¥%¥x
HE skess

® ARRAY PROPFRTIES ¢
LRRAY MASS (KG)
ARBAY WEIGHT (L8)
CFNTER OF RRAVEITY [IN)
BLASMKFT TENSION  (LB)
MOMENT (OF TNERTIA IY
MOMENT OF INERTIA 12
SPECIFIC PDNFR  (KW/KGY
SPECIFIC ®EIGHT (KG/XW)

* ROOM PROPFRTIES *
BIAMETER {TN)
E!l (LB=IN=S83)
RONT SPOING (LReINJRAD)
RUCKLING CARARILITY RATIO
STREMGTH CAPARTLITY RaATIOC

* CANNTSTER PROPERTIES *
HETGHT (IN)
DIAMETER (TM)

* WEIGHTS (LA) *
ARQAY
ROOM
CANN]ISTER
FULL TENSTONER
INTERMEOTATE TENSIONER

BLANKEY 1 11484,0
A0X COVER = 52,1
CONTAINER = 96,9
CONT BX CRUISE LATCH = 2.8
CONT BX LAUNCH LATCH a |

POWER/WING » 55,0 KW

6,84

BLANKET AREA ®

FREQUENCY DEPENDENT PARAMETERS

«010
028
2010

T26,0
1597,.2
1092,9

5,99
02937410
+148140B

076

13,2

17,54
JUu24b408
+ 3955+ 06
9,5%
1.03

82.29
20,69

15972
178,5
61,6
1.3
1,0

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPORY STRUETURE =
BOX MINGE ®
MAST TIP FITTING ¥

| CONT BX CVR CR LATCK ®
GUIDE WIRE TENSTONER s

019
«058
019

812,00
1786,4
10865%,2

2%,30

« 3196410
21486408
2068
14,8

24,97
18197409
1142407
FsU3

2,74

94,56
29.47

17846,4
260,5
117,3

2.6
1,0

« 028
L0087
028

Q00,2
1980,3%
1o42,2

53.5%

13“&?#10
21493408
L0861
16,4

30,80

s U4209%5+09
21U+ QT
Qo226

4e73

104,17
36434

1980,3
196 ,3
173,2
4,9
1,2

b9
1.6
3.6

ol

6.2

ARRAY WIDTH = 9,00 M

285938406 IN=3Q

2037
o118
2037

990,8
2179,8
1022,4

95,20

23736410
+3504408
1056
tsgo

35,84
W TESU24 09
W 3368407
9,00
be89

112,44
42,25

2179,8
535,7
229.9

8.0
tad

INTERCONNEET HARNESS @

BLANKET WEIGHT =

« 045
o150
« 045

1084,2
23%45.2
100K,6
148,75
JUO1A410
21517408
2051
19.7

40,31
o 12360410
JUBULEOT
8,64
9,13

119,87
47457

2385,2
679,0
287,17

12,0
1.6

COVER LETCH =

MID TENMBION MECHANISM =
CONT RX DEPLOY DEVICE #

054
182
« 054

118042
259645
390,.7
214,21
«U307+10
o1533408
J047
215

qa u7
+18298+10
W6U50407
B.21
11,43

126,73
52,47

2596.5
826,2
346,7

1649
149

g, 8
2741
U5
6

1144.0 LB

y0b H00d 40
élmsava YNIOTHO



88-H

ARRAY TYPE LM3C POLDOUT

ARRAY LENGTH = 58,34 M

L2 2 XL
xEERE
L322 )

HINTHUM FREQUENCY HT *s¥ix
TORSTIONAYL FREGUENCY HY *%%xd
AFNDING FREQUENCY HZ #é%xxk

¥ ARRAY PROPERTIES #
ARRAY MASS (KG)
LROAY WEIGHT (LA)
CENTER OF GRAVITY (INY
BLANKET TENSTOM (1B)
MOMENT OF INFRTIA It
MOMEMY OF INERTIA Y2
SPECIFIC POWFR ({KW/KG)
SPECIFIC WETIGHT (KG/KW)

£ ROOM PROPERTIES #
DIAMETER (IN)
ET (LEwINwSR)
RODT SPRING (LBeIN/RAN)
RUFKLTNG CAPARTILITY RATIO
STRENGTH CAFPARILITY RaATIO

¥ CANNISTER PRNOPFRTIES #*
HETGHY (IN)
DIAMETER (IN)

* WEIGHTS (LAY
ARRAY
RO
CANNIRTER
FULL TENSINDNER
INTERMEDYATE TENSIONER

RLANKET ® R R ]
ROX COVER = S52.1
CONTATUER = 98,0
£ONT BY CRUTSE LATCH = 2.8
COHT X LAUNCH LATCH & ot

ASPECT RATIO =

POWER/WING B 55,0 K

ba1d BLANKET AREA @

FREDUENCY DEPENDENT PARAMETERS

010 2019 « 028

L 026 + 062 +079

» 030 « 019 «028
Ti6.2 732.2 849,8
187S,.6 1742.8 1913,6
1037,.7 1012,.4 991 ,0
Se64 22455 S0.73
22560T+10 «e28094+10 03016410
e 1607408 o 1653408 +$0661+08
«aN77 « 009 « 0863
13,0 14,4 15,8
16,82 23,94 29,49

« 37490+ 08 v 19364409 »35U18409
+3493+06 1006407 1882407
.48 .30 G407

97 ?eb0 4,52
78,31 90,05 9¢,22
19,85 28,25 Iu,80
1575,6 1742.8 1913,.6
56,6 107.6 158,46

1.3 2eb 4,7

1,0 1,0 1,2

FREGUENEY INDEPENDENT HEIGHTS (LB)

SUPPORT STRUCTURE = 6,9
BOX HINGE = 1.9
MAST TIP FITTING = 3.4
CONT BX CVR CR LATCH = o4

GUIDE WIRE TENSIONER a 5.9

ARRAY WIDTH & 9,50 M

« 2593684046 INe3Q

$ 037
$ 106
«037

949,14
208R,7
G725
%0a19

a 32284110
eJ6T2408
+ 088
1743

34,26
164510409
2931407
BeTl
Gab2

107409
G0443

2088,7
bl .7
210.,2

Tab
143

IKTERCONNECT HARNESS =

BLANKET WEIGHY 5

045
34
W OUS

103544
2268.5
56a2
140,93
«3UdS5+10
o1 bBL#DA
+ 053
18,7

38,54
10327410
«H200407
Ba3%

B.83

$14,14
45,48

2268,5
SAB GO
2b2,7

1.4
1.6

COVER LATCH =

MID TENSION MECHANISM =
CONT 8X DEPLOY DEVICE =

054
¢163
0S4

1115.0
2u53.0
20%,7
202493
|3ﬁ65110
«1704408
L
2043

42,48
+15235410
5622407
790

, ] .'09

1204564
S0e12

2453540
7i14.2
16,1

1644
1.9

Ghe8
25,9
05
byt

1144,0 LB



68-4

ARRAY TYPF LMSC FOLDOUT

ARIAY LEHGTM = 5,088 M

seas¥  MINTHUM FREQUENCY HZ #x¥ss
vhewd TORSIOVAL FRFQUENCY HZ weksy
AR A RENDING FRFQUENCY HZ &sess

& ARRAY PROPERTIES ¥
ANRAY MASS (k6G)
ARRAY WEIGHT (LB}
CENTER OF GRAVITY (INY
ALANKET TENSTON (LBY
MOMEMT OF TNERTIA I
MOMENT ODF INERTIA 12
SOECIFIC POWER (KHW/XG)
SPECIFIC WEIGHT (KG/XW)

¥ ANOM PROPERTIES *
DIAMETER (IN)
E1 (LB~TNaSM)
ROOT SPRING (LB«IN/RAD)
AUCKL ING CAPABTILITY RATIOD
STRENGTH CAPARILITY RATID

* CANNISTER PROPERTIES #
HETGHT (IN)
DIAMETER (IN)

* JEIGHYS (LB) *
ARRAY
BUOM
CANNISTER
FULL TENSTQNER
INTERMENTATE TENSIONER

BRLANKFT » 1144,0
ROX CNVER ® 5241
CONTATNER = 99,1
CUMT 8« CRUISE LATCH = 2.8
COMY AX LAUNEH LAYCH = el

ASPELY RATIO =

POWER/WING B 58,0 K¥

5,54 BLANKET AREA n

FREGUENCY DEFENDENT PARAMETERS

«010 «0t9 «028

« 023 047 #»071
010 +019 «028
708,0 T75,7 Bak,b
1557,7 1706,5 1858,
987.8 964,86 44,7
S.36 2142 48,20
223314190 22491410 -1 TEEL)
1825408 «1630408 «1838+08
0078 071 V6S
12.9 14,1 15,4
16,18 23,00 28,32
»3204%¢08 » 13094409 »30502+409
+ 3105406 «89254¢06 »1666%07
9,41 9.17 B.89

92 2a47 4,33

T4, T8 85,97 94,75
19,09 27,14 33,42
1557,7 $7046,5 1858,1
B4 198,9 301a8
52.2 99,14 1460
1.2 2,5 4,5

1.0 1.0 1.2

FREQUENEY INDEPENDENT WEIGHTS (LB)

SUPPORT STRYCTURE m 649
ROX MINGE 2.2
MAST TIP FITTING ® 3.6
CONT BX CYR CR LATEH x 4

GUIDE WIRE TENSIOMER = 5.7

ARRAY WIDTH w10,00 M

«85048+406 INw8Q

«037
« 096
«037

91541
2013,.2
9273
85,68
2821+10
+ 1850408
« 060
16,46

32,88
.5“6681'09
2606407
8,584
6.36

102,27
38.79

2013.2
d0bad
193,3

T3
143

INTERCONNECT MARNESS =

BLANKET WEIGHT »

+006
121
«DU6

967.3
2172.1%
911,8
131,48
w2991%10
« 1865408
+ 0586
18,0

36,95
+8725%409
3701407
8a.10

B,52

08,99
43,560

217241
513,5
241,3

10,9
1.9

COVER LATCH =

MID TENSION MECHANISM =
CONT AX DEPLOY DEVICE =

084
w147
054

10612
2354,.,7
897,.8
192,79

o 3165410
e1883+08
0052
1943

40,70
12836440
LH4L07
T.02
10,75

115,17
48,02

2334,7
62248
289,9

15,3
108

56,8
2i,8
« 05
b U

f146,0 L8

ALIIVAD 9004 dC
q] @DVd TYNIOING



06-31

ARRAY TYPE LMSC FOLDOUT

ARRAY LENGTH ® B4,dt M

fouxss

hexe BENDING FREQUENCY HI »en¥x

® ARRAY PROPERTIES *
ARRAY MASS  (Kf)
ARRAY WEIGHT (LR)
CANTER NF GRAVITY (IN)
ALANKFT TENSTAN (LB)
MOMEMT OF INERTIA T
MOMENT OF INERTIA 12
SPECIFIC POWER (KW/KG)Y
SPFCIFIC WEIGHT (KG/KW)

L

ADNM PRCGPERTTES #*
BIAMETER (IN)
El (LB«sIN=3D)

R00Y SPRING (LBeIN/RAD)
RUCKLING CAPARILITY RaATID

STRENGTH CAPARILITY RaTIO

»

CANNISTER PROPERTIES *
HETGHT (1IN}
DIAMETER (N}

-

WFIGHTS (LB) #
ARLAY
ROAM
CANNISTER
FULL TENSIONER
INTERMEDTIATE TENSIONER

MINIMUM FREGQUENCY H? ske&g
£XEr TORSIONAL FRERQUENEY HZ #xx¥g

POMER/WING = 6040 KW

ASPECT RATIO = 12,34

BLANKET AREA w

FREQUENCY DEPENDENT PARAMETERS

+ 010 2019

+ 061 » 105

« 010 «0t9
895,2 1096,2
1969.5 2U11,7
1508,2 1U66,9
9.10 36,42
26986410 « 8291410
«F88&+07T 9907407
2067 « 055
10,9 18,3
23,29 33,46

« 13779409 58636409
a%2TE406 W 2TUTHOT
10,09 10.43%
1,42 3,54
113,27 130,08
27,49 19,48
1969,5 2411,7
318,90 4S6,0
110,0 212,1
1.5 1.6

1.0 1.4

FREQUENELY IMDEPENDENY WEIGHTS (LB)

BLANKET = 1248,0
BOX COVER = 56,8
CONTATNER = 99,3
COMT BYX CRUISE LATCH = 2.8
COMT Ax LAUNCH LLATCH = ol

SUPPNRY STRUCTURE =
BOY HINGE =2

MAST TIP FITTING »
CONT BX CVR CH LATCH =
GUIDF WIRE TENSIONER =

028
W162
028

1309,.0
2879,8
1437,3
81.94
29676410
«9976+07
.Y
et,.8

4i,.6)
# 14034410
«S286+07
10.74
S.82

143,50
49,10

2879,8
1014,8
317.7
7,0
1,3

Te3
«8
1.8
o
B,2

ARRAY WIDTH = 7,00 M

93750406 INe3Q

BLANKEY WEIGHY =

«036 » 045
223 287

« 036 « 045
$1534,.6 {773.6
1376,0 31901 ,9
141446 1396,7
185,67 22761
1115411 sl1270¢11
«1007408 1020408
-6 039 2034
23-6 qub
48,80 55,40

o 76534410 244084410
+8523+07 JH2U4TH08
10,93 1096
B8.13 10,43
155,35 166,25
57.88 65,37
33176,.0 3901.9
1195,4 1798,6
428,.3 S4a .4
11,8 17.9

1.6 2.0

INTERCONNECT MARNESS =
COVER LATCH =

MID TENSION MECHANISH =
CONT AX DEFLOY DEVICE =

. 052
355
.052

202646
ﬂﬂsgob
1382,¢
327976
«14354 81
21035+08
«030
33.8

41,62
267479¢10
W 1716408
10.78
12,70

176,51
T2.74

44sBa.b
2228%¢2
b66,5
25.4
2.t

b2q0
aaoé
204
Ts0

1248,0 LB



To~2

ARRAY TYPE LMSC FOLDDUT

PONER/WING ® 60,0 KW

ARRAY WIDTH = 7,50 M

ALIIVAD 9004 J0
SI HOVd "TVNIOI™O

ARDAY LEMGTH = 80,68 M ASPECT RATIO m 10,75 BLANKET AREA = «93750406 IN=3Q BLANKET WEIGHT = $248,0 LB
FREQUENCY DEPENDENT PARAMETERS
T3 MINIMUM FREQUENCY HZ *¥kun 2010 JO1e 028 + 034 045 U053
*x3%¢ TORSTUNAL FREQUENCY HZ Sx¥sn 20484 001 JJa0 o191 245 302
LR 222 RENDING FREQUENCY HZ &dkex 2010 019 28 036 f0US «083
£ ARRAY PROPERTIES #
ARRAY MASS (KG) das,7 1035,2 1213,1 140040 159644 1802.8
ARRAY WEIGHT (LB) 1904,5 22774 2668,7 30B0,0 3512.2 3196642
CENTER OF GRAVITY (IN) 141249 1374,2 1345,4 1322.8 130444 1289,2
BLANKET TENSION (I B) B,.50 131,99 T6.u8 135.96 212,44 305,91
MOMENT (IF INFRTIA I 5912410 s GBEE 1D oTBETHIO0 +88B94+10 9985410 sitt3s1y
MNMENT OF IVERTIA 19 1130408 01134408 alll1+08 «1152408 1165408 +1181+08
SPECIFIC POWER  (KW/KG) J069 2058 L0489 J0u3 038 «033
SPECIFIC WEIGHTY (KG/Kw) 14,4 17,3 20,2 23,3 26.b 30,0
* a008 PROAPERTIES *
DTAMETER  (IN) 22.07 31,61 319,23 45,89 51,97 57,67
El (LB=INeSQ} « 110948409 wHOTUBHHT e31080+10 s20TUBHYD «3ULU2410 «S1TH7410
RonY SPRING (LBeIN/RAD) 7880406 « 2318407 wHU2TH0T «T08T+07 «1030+08 1407400
AUCKLING CAPARILIYY RATIO 9,9% 10,17 10,34 10440 10,30 10,03
SYRENGTH CAPASILITY RATIO 1,33 3.38 5.62 T.93 10,25 12.54
* CANNTISTER PROPERTIES *
WETIGHT (TN) 106.26 122,01 134.57 14%,56 155,60 165,01
DIAMETER (IN) 26,048 37,30 Ub, 29 BlelS 61,433 68,405
% WEIGHTS (LRBR) ¢
ARRAY 1904,% 2277.4 2668,7 308040 31512,2 1966.2
AGNH 266,.% SUb,T 84,4 1161 .6 1477.3 181944
CAVNISTER 98 4 189,0 281,98 378,4 478,9 583,46
FULL TENSTNNER 1.% 3,4 b,b6 11.1 16,8 2548
INTERMENTATE TENSIONER ta0 .1 1,3 1.6 19 2.3
FREQUENCY INDEPENDENT WEIGHMTS (LB)
BLANKET = - 1248,.0 SUPPDRYT STRUCTURE = T3 INTERCONNECT HARNESS ® 6240
20X COVER = 56,8 ROX HINGE = 1.0 COVER LATCH = 40,41
CONTAINFR ® 100,46 MAST TIP FITTING = 3,8 MID TENSION MECHANISM wm Q4
CONT AX CRUISE LATCH = 2.8 CONT BX CVR CR LATSH = ol COMT BX DEPLOY DEVICE » 7.0
CONT BX LAUNCH LATCH = ol GUIDE WIRE TENSIONER = Ta7


http:LB-IN.SQ

26~4

ARRAY TYPE LHSC FOLDOUT

ARALY LENGYH w P5,60 M

TT1Y)
1111
It

MINTMUM FREQUENCY HZ kaskx
TORSTONAL FREQUENCY HZ #swkxy
RENDING FREDQUENLY HZ ®ikrx

* ARRAY PROPERTIES #*
ARRAY MASS (KG)
ARRAY WEIGHT (LB)
CENTER UF GRAVITY (IN)
BLANKET TENSTON (LB)
MOMEMT OF INFRTTIA I
MUOMEMT OF TNERTIA 12
SPFCIFIC PONER (KW/KG)
SPFCIFIC WEIGHT (KG/KW)

¥ BONM PROPERTIFY &
NTAMETER ¢IN)
El (3.RelNaSR)
ROOT SPRING (LBeIN/RAD)
RUCKLING CAPABILITY RATIO
STREHNGTH CAPARILITY RaTIO

# CANNISTER PROPERTIES #
HETGHT (TN}

DIAMETER (TIN)

& WEIGHTS (1A)
ARQAY
B0ONM
CANNISTER
FULL TENSINNER
INTERMEDIATE TENSIONER

BLANKET s 1248,0
R0% COVER = B6.8
CONTATMER wm 101,5
CONT RX CRUTSE LATEM 2,8
CONT aY LAUNCH LATEH = ol

ASPECY RATID =

POWER/WING % 60,0 KW

Geds BLANKET AREA m

FREQUENCY DEPENDENT PARAMETERS

$ 010 o019 «028
2039 +OB0 oA 22
o010 « 019 «028
ay2,2 9R7,2 1138,2
1852,9 2171,.9 2504,
1329,¢ 1293,1 1265,.5
T.97 31.87 T1.7¢

« 5076410 +ST7TI410 «6502+10
«1282+08 1287408 «1295408
071 2061 053
14,0 16,5 19,0
20,98 30,00 37.16
290702408 «I7926409 «89199+09
+BTTS+0b «19381407 « 3763407
9,83 9,95 10401
1.25 3,22 Setl
100,10 114,99 126.79
24,76 18,40 ) 43.8¢4
18%2.9 2171 ,9 2504,1
225,71 461,46 T07.9
AB,7 19,9 282,56

1.5 3.2 6,2

1.0 1.4 1,3

FREQUENEY TNDEPENDENY WEIGHTS (LB)

SUPRORT STRULTURE = Ted
ROX MINGE = 142
MAST TIP FITTING = 3.8
CONT 8X¥ CVR CR LATCH » ol

GUINE WIRE TFENSIONER = 7.3

ARRAY WIDTH ® 8,00 M

« 93750406 INeSQ

$ 037
s166
.037

1295,9
2850,9
1243,2
12T 46
«T262+10
13046408
+0806
21,8

43,38
216575+ 0
«5988¢07
9,96
T.70

137,06
51419

2850,9
965,0
337.,9

10.4
1.9

INTERCONNECT HARNESS =

BLANKET WEIGHY =

«048
212
2 045

14600
3213,0
122449
199,416
+5054¢10
+ 1320408
041
2443

49,04
27068410
8651407
9,417
jo,02

146,40
57487

321340
1233.2
426,1
15,8
1,8

COVER LATCH =

MID TENSION MECHANISM wm
CONT BX DEPLOY DEVICE =

# 053
s 240
2053

1632,2
3590,.9
1209,3
285,79
«BBBL+L0
w1337408
o037
el.2

54,32
WH0T33410
+ 1175408
9,04
12,34

155414
44,09

3590,%
1512.8
517.5
2d.t
242

62,0
37.9
L
7.0

1248,0 LB


http:t,3eN.SQ

£o—d

ALFIVAD 4004 J0
SI IDVd TVNIDIFO

ARRAY TYPE LMSC FOLDOUT POWER/WING B 60,0 K ARRAY WIDTH = B,S50 M
ARPLY LENGTH 8 71.16 M ASPECT RATIO 8 8,37 BLANKET AREA ® 93750406 INe3Q BLANKET WEIGHT ® 1248,0 L8
FPEQUENCY DEPENDENY RARAMETERS

e MINIMUW FREQUENCY HZ #sexx «010 2019 028 « 037 o045 « 053

s¥s%é TORSIONAI FREGUENCY HZ #kexd ,0358 L0170 107 146 Y. 227

sxs6k  BEMDING FREQUENCY HZ #wkkk 0t0 2019 028 037 L0085 +053

!

* ARRAY PROPERTIES *
ARRAY MASRS (KG) 823,.4 948,58 1078,7 121346 1353.06 1499,
ARRAY WETGHT (LE) 1811 .4 20874 2373,2 2669,9 2978,0 329840
CENTER OF GRAVITY (IN) 1254,8 1221,5% 1195,2 £1173,6 1155,5% 1139.9
HLAMKET TENSION (LB) 7.50 29.99 67,48 t19,96 187.44 269,92
MOUEMT OF INERTIA I YEEISY SUTIHEL0 SUBLELQ +6050410 B6%0$10 »T2UBHED
MOMEMT OF INERTIA [2 «1445+0B o1U50+08 145B+08 L1470408 L1485408 « 1503408
SPFCIFIC POWER (XKW/KG) .073 L063 LT YT 084 L 0UD
SPECIFIC WEIGHT (KG/Kw) 13,7 15,8 18,0 2042 2246 2540

* A0NM PROPERTIES ¢
NDIAMETER (IN) 20,02 28,%8 15,34 41,20 46,50 51,42
E]  (LBmINaSN) JIS1HB408 (31227409 72990409 13479410 L21877410 32720410
RPAOT SPRING {LB=IN/RADY 5BBALNA 1712407 3237407 5138407 $ 1374007 ¢9973¢07
RUCKLTUG CAPABTLITY RATIO 9.73 9.76 9.73 9460 9234 By95
STRENGTH CAPARILITY RATIOD 1,18 3,06 S.20 Tellb 977 12409

* CAMNTSTER PROPERYIES ¥
HETGHMT (IN) QUL bh 108,79 119.94 129,61 138,35 fa6,48
DYAMETER (IN)Y 2%.62 33,73 41470 48,61 54,87 60468

* WEIGHTS (LB) *
ARRAY t811,4 20874 2373.2 2669,9 c978.0 3298,0
ROOM 193,4 394,2 602.7 819,0 £043,4 127651
CANNISTER 80,9 15%,9 228,2 304,4 382,.8 46%,5
FULL TENSIONER 1.4 3.3 5.9 9.9 14,9 2l
INTERMEDZATE TENSTONER 1.0 1.1 1,2 1.8 148 2.2

FREQUENEY INDEPENDENT WEIGHTI (LB)

BLANKET = 1248,0 SUPPORT BTRUCTURE = 7.3 INTERCONNECT HARNESS = 52,0
AOX CNVER a Shel BOX HINGE = 1,5 COVER LATCH & 35,9
CONTAINER = 102.7 MAST TIP FITTING » 31,8 MID TENSION MECHANISM n 204
CONT 8X CRUISE LATCH = 2,8 CONT BX CVR CR LATCH ® ol CONT BX DEPLOY DEVICE = Ta0
CONT HY LAUNCM LATCH = o GUINE WIRF TENSIONER = 6,9



ARRAY TYPE LMEC FOLOODUTY POWER/WING ® 60,0 KW ARRAY WIDTH » 9,00 M

?6-4

ARRAY LENGTW & §7,20 M ASPECT RAYIO » 7,47 BLANKET AREA = «93730406 INeSQ BLANKET WEIGHT = {248,0 LB
FREQUENCY DEPENDENT PARAMETERS
PRAEE MINIMUM FREQUENCY HZ #%knx s 030 + 019 028 « 037 » 048 2053
¥E459 TORSIONAL FREQUENCY HZ *&¥xx 031 2063 2098 130 o165 o201
xsxev  RFNDING FREGUENCY HZ ssexx w010 2019 «028 «037 <48 s 053
& ARRAY PROPERTIFS &
ARRAY MA3ZS (KG} 808,0 7.8 1030,6 1147 .4 {268,2 1393.14
ARRAY WEIGHT (L 8) 1777,% 2018,8 2267.4 2524.4 2790,.1 306449
CENTER OF GRAVITY (INY 11a8,4 1157,7 1132,8 1112, 1094,3 1078,9
BLANKFT TENSION (LB} T.08 28,32 63,73 113,30 (77,03 254.92
MOMENT OF INERTIA I « 3870410 JH278¢10 4695410 #«5125+10 «5570+10 28029410
KMMENT OF INERTIA 12 o1b18408 1623408 +1632+08 1648408 s 1460408 01679408
SRECIFIC POWER  (KW/KG)Y 074 « 045 L0658 $ 052 .047 JOU3
SPECIFIC WEIGHT {KG/KW) 13,% 15,3 t7e2 19.1 214 23,2
v Ed
* BOOM PROPFRTIES %
DISMETER  ({N) 19,15 27,31 33.73 39,27 44,27 48,89
€l (1.g=IN=$§R) Wb2986408 s260U1409 260560409 « 11127410 17969410 126742+ 140
RONY 3SPRING (LA=IN/RAD) +5154406 s 1094407 281d407 HGUL407 362407 8573407
RUCKLING CAPABILITY RATIOD 9,469 9.60 .50 .29 8,97 8,54
STREMGTH CARARILITY RATIOD 1.11 2.9 4499 Te21 9a50 11,82
¥ CANNISTER PROPERTIES #
HE IGHT (IN) 89,81 103,27 i43.88 123,00 13125 135,88
OILAMETER (TINY 224,60 32.2) 36,R0 46434 52823 57,49
* WETIGHTS (LB) %
ARRAY 1777.5 2018,8 2267,4 2%24,4 2790,1 J064,9
RON 167,2 34040 518,5 70248 893,41 - 1089,%
CANNISTER 73.5 180,2 207 ,6 276,3 3uh,b 418.8
FINL TENSIONER 1.4 3.0 5.6 F.0 18,1 2040
INTERMEDIATE TENSIONER 1,0 1,4 1.2 feth 1.7 2.1
FREQUENCY INDEPENDENT WEIGHTS (LB)
ALANKET & * 1208B,0 SUPPDRY STRUCTURE = T3 INTERCONNECT HARNESS & 42,0
30% COVER ® 56,8 BOX HINGE = 1.8 COVER LATCH = 34,1
CONTAINER ® 103,58 MAST TIP FITYING = 3.8 MID TENSION MECHANISM 2 o056
CONT RX CRUISE LATCH = 2,8 CONT BX CVR CR LATECH ® ol CONT 8X DEPLOY DEVICE = Ts0
CONT aX LAUNGH LATCH = ot GUIDE WIRE TENSIONER = baeb



g6—d

ARRAY TYPE LMSC FOLODUT POWER/WING & 60,0 X¥ ARRAY WIDTH » 9,50 M
ARRLY LENGTH 3 $3,67 M ASPECT RATIO ® 4,70 BLANKEY AREA = 093750406 INeSG BLANKEY WEIGHT ® §248,0 LB

FREQUENCY DEPENDENT PARAMETERSY

1T L MINTHMUM FREGUENCY HZ ®¥kty 2010 013 028 w037 045 054
s¥3xt TORSTONAL FRFQUFNCY M2? sekxy 028 «057 2086 o156 0547 379
TIvY} RENDING FREQUENCY HZ #%x&s o010 2019 « 028 + 037 + 045 054

¥ ARRAY PROPERTIES #

ARRAY MASS (KG) 765.3 892,0 991,2 1093,5 1198,8 150743
LRRAY WEIGHT (LB) 1749,6 1962,3 2180,7 2U0S.6 2637.3 2876,1
CENMTER OF GRAVITY (IN) 128,46 1100,3 10770 1087.2 1040,0 1624,9
RLANKET TENSTON (LB} 6,71 26,83 60.38 107,34 167,71 241,58
MOMENT OF INERTIA 11 3432410 23747410 «4070+10 sHU03410 JA746410 +5098+ 10
MOMENY OF IVNFRTIA 12 «1800408 « 1806408 «1A15+08 «1828408 » 1845408 21865408
SPECIFIC POWFR (KW/KR) o075 2 067 2061 2 U35 « 050 fUU6
SOFLIFIL WEIGHT (KG/kw) 3.3 14,9 10,5 18,2 200 23 .8

.¥% BOOM PROPERTIFS *

BIAMETFR (1IN 18,37 26,17 32.29 37,55 4z,29 46,686
EI  (LB=IN=3R) 253332408 «21958409 +508%1409 293048409 14964410 2221774190
RONT SPRING (LReJIN/RAD) 2UB504 06 e 1385407 2469407 3884407 5506407 o T450407
RUCKLING CARPARILITY RATTIO 9,57 Felb Q29 .02 Rt Bel9
STRENGTH CAPARILITY RaATIO 1,08 2,78 Ge79 6,96 9.22 11.52

¥ CANNISTER PROPERTIES ’
HEIGHT (IN) BS,ub 98433 108,42 117440 124,92 132413
DIAMETER (IN) 21.68 30,88 38,10 44431 49,90 55408

* WEFIGHTS (L.B) *

ARRAY 1749.6 1962,3 2180,7 240%9.6 2637.3% 28764}
AOUM 145%,8 295.8 4150,1 608,9 77241 Q40,0
CANNISTER 57,5 ted,. 6 190,0 252,44 3t16,0 381,1
FUL L TENSIONER 1.4 2.9 S.4 8,49 13,4 19,0
INTERMEDTIATE TENSIDNER 140 1.1 1.2 Y 17 2.0

FREQAUENCY INDEPENDENT WEIGHTS (LB)

BLANKEY a 1248,0 SUPPORT STRUCTURE = Tel INTERCONNECT HARNESS = 62,0
RO0X COVER = 56,8 B80¥ HINGE = 2.0 GOVER LATCH o 3246
CONTATNER = 104,9 MAST TIP FITTING = 3.8 MID TENSION MECHANISM a «05
CONT AY CRUTISE LATCH = 2.8 CONT BX CVR CR LATCH = ol CONT BX DEPLDY DEVICE = Te0

CONT BX LAUNCH LATCH = of GUJIDE WIRE TENSIONER b3

o1 movd TYNIORD

A3rTVOD 8004 40



ARRAY TYPE |M8&¢ FolLbpoury POWER/WING ® 40,0 KW ARRAY WIDTH ®10,00 M

96-d

ARRAY LENGTH = 40,48 H ASPECT RATIDO »  4,0% BLANKET AREA = «93750+404 INoSG BLANKET WEIGHT % {248,0 LB
FREQUENCY DEPENDENT PARAMETERS
faepes MINIMUNM FREQUENCY HZ swxss 010 2019 028 037 +04S « 054
#¥x6% TORSTONAL FREOUENCY HZ ®e%un 025 2051 078 108 133 elbt
kEEe s HBENDING FREQUENGY HZ *kexy 2010 019 +028 o037 2+ 045 +»054
% ARRAY PROSERTIES 4
ARRAY MASS (%G) 784,7 87046 958,5% fo48,8 114t .6 1236.9
ARRAY WEIGHT {LB) 1726,3 191%,3 2108,8 2307 ,14 2511,5 2721.2
CENTER OF GRAVEYY {IN) 1074,5 1048,5 1026,.6 §007,.8 991,2 3766
ALANKET TENSION £LB)Y 6,37 25.49 5734 1¢1.97 159,353 229,43
MOMENT OF INERTIA I o 3064U+10 +3313+10 2 3567+10 « 3828410 dUUG6#10 437410
MOMENT QF TMERTIA 12 «1992408 21998408 « 2008408 2022408 +2080408 2061408
SPECIFIC POMER ({KW/Kg) 2076 + 069 #0863 057 2053 W04
SPECIFIC WFIGHT [(KG/KW) 13.1 14,5 16,0 17,5 19.0 2046
* A0NM PROPERTIES *
DIAMETER (IN) 17,646 25,14 16,79 36,01 40,51 44,66
ET (LB=INwSRQ) o 45567408 18696409 +43147T409 o TEATT4+09 «12609410 «18623¢10
RONT SPRING (LB«=IN/RADY 2UGUTIOG 21166407 2182407 3425407 2878407 25535407
BUCKLIVNG CAPARTLITY RATIO 9,50 9,33 Tl 8,78 8,437 T.89
STRENGTH CAPASILITY RATIO +99 2465 460 671 8,93 11,21
¥ CANNISTER PROPERTIES #
MEIGHT (1IN} 81,53 9%,47 10%,52 111,80 119,24 126,08
DIAMETER (1M} 20484 29467 36456 4R.49 47,81 52470
® WEIGHTS (LR) =
ARBAY 1726.3 1915,3 2108,8 230744 2511.5 272142
BOOM 128,40 259,3 393,9 531,49 673,43 818,%
CANNISTER b2,.2 118 .4 174,.8 23t ,8 £89,9 369,0
FULL TENSIONFR 1.3 2.5 B2 4,5 1248 18.1
INTERMEQTATE TENSIONER 1.0 1,0 142 {48 1.7 galt
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET s {248,090 SUPPORT SYRUCTURE = Tel INTERCONNELT HARNESS w 52,0
R0X COVER = SH,.8 BOX HINGE = 2.3 COVER LATCH = 31,2
CONTAINER = 106,1 MAST TIP FITTING x 3.8 MID TENSION MECHANISM «05
CONT 8Y CRUISE LAYCH = 2.8 CONY AX CVR CR LATCH = ¥ CONT 8X DEPLOY.DEVICE = 740
CONT BY LAUNCH LATCH & ol GUINE WIRE TENSIOMER = 6.l



16—

ARRAY TYPE LMEC FOLDNUT

ARIAY LENGTH 2 93,61 N

ITIL HINTMUM FREGUENCY HZ ##&¥s
gesedt TORSIOVAL FREQUENCY HZ »e¥kx
Ty BENNING FREQUENCY HZ %dk¥x

* ARRAY PROPFRTIES *
ARRAY MASS (KG)
ARRAY WETGHY (LAY
CENTER OF GRAVITY (IN)
At ANKET TENSTON (LB)
MOMEFHT OF INERTIA I
MOMENY OF INERTIA 12
SPFCIFIC POWER (KW/KG)
SPECIFIC WFIGHT (XG/Kw)

‘% 200DM PROPERTIES #

DISHMETER  (IN)

ET (LBeIN~5Q)

Q0NT SPRING (LBeIN/RAD)
RUCKLING CAPABILITY RATIO
STRENGTH CAPARILITY RATIO

* CANNTSTER PROPERTIES *
HETGHT (1N}
DTAMETER (TN}

% WEIGHTS (LB) ¥
ARRAY
BoOM
CANNISTER
FULL TENSIONER
INTERMERIATE TENSIONER

BLANKET = . 1352,0
ROX COVER = 6146
CONTATNER a 106,2
CONT BX CRUISE LATCH = 2,8

CONT BX LAUNCH LAYCH = ol

ABPECTY RATIO = 13,37

PONER/WING & 65,0 KW

BLANKET AREA &

FREQUENECY DEPENDENT PARAMEYERS

$ 010 019

« 055 115
010 2019
100%,0 1259,8
e21i.0 2171,6
1627.7 1585,.1
10,69 42,74
$B160410 od114411
1072408 21077408
#0685 052
15.5 19,4
25,30 36,04
19181409 82504409
« 1188407 «35U%407
10.22 10,71
1,51 3.68
122.82 141,20
29,86 43,00
2211,0 27716
4064 BU2,.9
129,7 251,.3
1e7 Hel

1.0 1.1

FREDUENCY INDEPENDENT WEIGHTE (LB)

SUPPORT STRUCTURE =
BOX HINGE =®

MASY TIP FITTING o
CONT BX CVR CR LATCH &=
GUINE WIRE TENSIONER =

.028
o178
.0?8

1532,3
3371.1
1658, 6
6.17
«1326411
+1085+08
1042
23.4

45,44

s 19958410
5883407
11419
5498

156,06
5,62

13711
1311,0
378,5

- X

o 10156407 INeSQ

ARRAY WIDTH 8 7,00

«036 « 044
T 319

« 036 « 044
1823,9 2138,7
401246 4698, 4
1533,4 1516.5
170,986 267,13
21553411 #3T796418
1096408 «1110408
«036 030
28,1 32.9
53,43 60,82

o 36134410 «bU01%+10
1119408 1650408
11,487 11.59
84,29 10,56
169,23 181,42
401246 4698 .4
1812.2 234UB .1
51{2.8 655,2
13,7 20a9

1.7 242

INTERCONNELT HARNESS =
COVER LATCH =

MID TENSION MECHANISM »
£ONT RX DEPLOY-DEVICE =

BLANKET WEIGHT =

M

«052
0397
052

2468.+5
430,56
1502,7
384,66

W 2055+11
«1128+08
«026
18,0

67,82
299001410
12238+03
114446
12.78

192,98
BOL03

543046
292040
Blbel
29.7
2.7

1352,0 LB


http:LB-IN.S0

ARRAY TYPE | MSC FOLDOUT

POWER/WING = 65,0 KW

ARRAY WIDTH » 7,50 M

ARRAY LENGYH = 87,37 M ASPECT RATIO ® 11,65 BLANKET AREA ® 10156407 IN=30 BLANKEY WEIGHT n 1352,0 L8
FREGUENCY DEPENDENT PARAMETERS )
*here MINTMUW FREQUENCY M2 #udkg W 010 019 028 036 P 044 + 052
*réer TORSIONAL FREQUENCY MZ ®¢ses 2048 « 099 o153 210 1274 +335
$2k4e  AFNDING FREGUENCY HY skax o010 «019 2028 2036 2044 « 052
* ARQAY PRNOPERTTIES %
ARRAY MASS  (KG) 967.5 1184,7 1008,3 1648,% 1902.8 237149
ARUAY WEIGHT (LB) 2128.4 2599,7 3096,3 3626.b 418&,2 4778,3
CENTER OF GRAVITY (INY 152a,9 t48d,3 1455,0 1432,5 141a,.6 1400,0
RLANKFT TENSION £L8) 9.97 19,R9 89,75 159,56 249,32 359,02
MOMENT OF INERTIA 11 7718410 AT TRY 1066411 s1226411 1396411 «1575¢11
MOMENT QOF INERTIA 12 w1227408 +12372404 1241408 ¢ 1253408 +126A408 1287408
SPECIFIC PONER (KW/KG) 2067 .055 046 o039 »034 +030
SPECIFIC WEIGHY (KG/Hw) 14,9 18,2 21,7 2544 29,3 3344
1
‘¥ AOOM PROPERTTIEY #
e DIAMETER  (IN} 23,96 34,00 42,78 50,16 56,93 63,32
o ET  (LB=INm5G) 15417409 G4555U409  J196T8410 429620410  L49175480  S7S5217¢10
@ ROOT SPAING (LBeIN/RAD) 21009407 2987407 5744407 0 F256407 1358408 41862408
AUCKLING CAPARILITY RATIN to.n? t0.49 10469 10488 10482 10,%9
STRENGTH CAPABILITY RaATIO 1,42 3,83 5.81 812 10442 12469
* CANNISTER PROPERTIES # *
HEIGHT (IN) 115,20 132,43 tU6.26 158,43 169461 180,14
DIAMETER (IN) 28,27 40,59 50,48 59419 67418 14471
* WEIGHTS {LB) &
ARRAY 2128,.4 2599.7 3098,3 362646 418642 4778,3
R00M 300,1 701,3 1084,5 1090,7 1920.7 2375,5
CANNISTER 115,9 223,86 335, usy,? S74,0 To2,.6
FULL TFNSIONER 1,6 3.9 Teb 12,8 19,5 T8
INTERMEDIATE TENSIONER 1,0 tal 1.3 1.7 241 246
FREQUENCY INDEPENDENT WEIGHTS (LB)
ALANKET ® 1352.0 SUPRPORY STRUCTURE = 7.7 INTERGCONNECT HARNESS = 6T 2
BOX COVER = 61,6 BOYX WINGE ® 1,1 COVER LATCH n 49,9
CONTAINER 10744 MAST TIP FITTING = 3.9 MID TENBION MECHANISM = $04
CONT HX CRUISE LATCH m 2,.R CONT 8X CVR CR LATCH = W4 CONT BX DEFLOY DEVILE = Te5
CONT BYX LAUNCH LATCH x ol GUIDE WIRE TENSIOMER ®m 8,2



66~d

ARRAY TYPE LMSC FOLDOUY POWER/WING % £5,0 KW ARRAY WIDTH = 8,00 M
ARRAY LFNGTH 8 R, M ASPECY RATIO = 10,24 BLANKEYT AREA = 10156407 INe3ZQ BLANKET WEIGHT = §1352,0 LB
FREDUENCY DEPENDENT PARAMETERS
PALILL MINIMUM FREQUENCY HZ S&kE% f010 « 019 028 2036 o 045 «05%
£6ses TORSINMAL FREQUENCY HZ ®Egrx S04 «087 o133 o182 234 «287
' TTTT] AENDING FRENUENCY HZ sdsay. « 010 089 «028 20386 2 0US +053
$ ARRAY PQOPERTIES =
ARRAY MASS (KG) 937,7 112044 1312,1 1513.5 172%.2 1947.7
ARRAY WEIGHT (LB) - 2063,0 2464,9 2886,% 3329,7 1795,% 4284.9
CENTEQ OF GRAVITY {INY 1434,.6 1396,3 13h7,.7 134%,2 1327,0 1311,.,8
BLANKFT TENSION (LB) 9,35 37,40 84.18 149,59 233,74 336,58
MOMEMT OF INERTIA It 06603410 2 7655410 «8762410 +9925+10 11154488 1243411
MOMENT DF INFRTTIA 12 o1392408 o 1398408 o18074+08 21420408 s 1436408 « 1457408
SPECIFIC PORFR  (KW/KGY + 069 « 058 « 050 a (43 «038 2033
SPFC1F1C WEIGHT (KG/KW) 14,4 !7|2 aona 21.3 26,5 I0.0
% ROOM PROPERTIES
NTAMETER (TN} 22,77 32443 H0a48 47,36 53,64 59,52
Et (LBelNw3N} 12588409 +530404+09 2125740010 223538410 +38730+10 «58722+10
ROOT SPRING (LBeIN/RAD) oB663406 c25UBe07 JUBETHOT o 1790407 J1132+08 o 1546408
RUCKLING CAPABRTLITY RATYIO 9,94 10,16 10.%) 10,39 10,21 9,91
STRENGTH CAPABILITY RAYTIO 1,33 3,37 Set2 1493 10,24 12.54
# CANNISTER PROPFERTIES &
HETGHT (IN) 108,52 124,78 137474 149,08 159,44 169,14
DIAMETER (IN) 2he87 38,50 474717 55,88 63,29 T0,2%
* WEIGHTS (LB) »
ARRAY 20630 2464.% 2886,5 3329.7 31795.5 H2B4,.9
RONM 288,14 591,48 910,4 1245,8 1598,0 19677
CANNISTER 104,5 200,8 a99,7 402,.,3 509,2 620,7
INTERMEOTATE TENSIONER 1,0 164 1,3 1o 240 245
FREAUENCY INDEPENDENT WEIGHTS (L8)
RLANKEY a 1352,0 SUPPDRY STRUCTURE = Te? INTERCONNECT HARNESS = 67,2
ROX COVER = 61,6 BOX HINGE n 1.3 COVER LATCH = 4741
CONTAINER = 108,9 MASY TIP FITTING = 3.9 MID TENSION MECHANISM o +04
COMT BY CRUIRE LATCH = 2.8 CONT BX CVR CR LATCH = o 4 COMT BX DEPLDY DEVICE = 745
CI4T AX LAUNCH LATCH = of GUIDE WIRE TFNSIONER = 7,8

ALITIVAD F00d J0
o EOVd TYNIOIEO



00T~4

ARRAY TYRE | M3C FoOLDOULTY

ARRAY LENGTH ®m 77,090 M

ABPECT RATIO ®m 9,07

BLANKET AREA =

POWER/WING ® 6%,0 KW

FREQUENCY DEPENDENTY PARAMETERS

ARRAY WIDTH o 8,50 M

10156407 IN=SQ

BLANKET WEIGHT » 1352,0 LB

*xeex MINIMUM FREQUENCY HZ wades 2010 01% 028 . 036 2 04S « 053
¥xsek TORSIONAL FRFQUENCY HZ #%#x» 037 2078 «117 160 204, $250
(2233 BENDING FREQUENCY H2I wexs «010 « 0149 028 2036 045 +053
® ARRAY PROPERTIES %
ARRAY Ma58  (KG) 913,8 1071.5 1235,8 1407,.4 1586,6 1773,8
ARRAY WFIGHT (LRB) 2010,4 2357,2 2718,7 3096,2 3494,6 3902,4
CFNTES OF GRAVITY CINY 1354,5 1318,7 1291,2 1269,0 1250,7 1235,2
ALANKET TENSION (LB) B.80 35,20 79,20 140,79 219,99 316478
MOMENT OF ENERTIA T1 BT22¢10 $65ta410 «734P%10 8206410 e F10BELO 210054114
MOMENT OF INERTIA 12 «156R408 1574408 e1584¢08 21598408 1615408 01637408
SPECIFIC POWNER  (KW/XG) W071 2061 053 0Ub 01 w037
SPECIFIC WFIGHT {KG/KW) 14,1 16,5 19,0 21,7 24,4 27,3
* 800 PROPERTIES *
NTAMETER (IN) 21,72 31,06 38,47 49,92 50,79 56,26
€1 (LA=TN=3Q) WJOUIBE009 «03578409 10353640 « 19060410 «31137¢10 WHEBTUSYLO
RONT SPRING (LAwIN/RADY 7517408 JR16%407 aGETT407 «bb50407 T XY Y 1306408
RUCKLING CAPARILITY RATID 9,84 9,95 10400 9494 9,72 9435
STRENGTH CAPAAILITY RATIO 1,26 3,22 S.42 7.71 10,03 12,35
* CANNTISTER PROPERTIES * .
HEIGHT (IN) 102,61 116,02 130,25 140,89 150,57 159,459
DIAMETER (1IN} 25,63 35,66 45,40 53,01 59.93 bb438
* WETGHTS {LR) »
ARRAY e010,4 235%,2 eT18,7 3098642 3490,6 399244
Bonm aie,7 504,5 173,.9 105541 1348,6 16546
CAMNISYER 99,8 181,7 270,3 361,7 456,3 558, 3
FULL TENSYIDNER 1,5 3.5 6,8 t1. 17.3 Phab
INTERMEDIATE TENSIONER $.0 1.1 1.3 1¢4 1.9 2ol
FREQUENCY IMDEPENDENT WEIGHTS (1B}
BLANKET = 13%2.0 SUPPORY STYRUCTURE = Te7 INTERCONNECT HWARNESS ¢ 67.2
ROY COVER = 6l,6 BOX HINGE = 1.6 COVER LATCH = 44,6
COMTATNER = 109,.6 MASY TIP PITTING = 3.9 MID TENSTON MECHANISM e04
COMNT HY CRUISE LATCH = 2,8 CONT BX CVR CR LATCH = ol CONT BX DEPLOY DEVICE = Te5
CONT Ax LAVUNGH LATCH ol GUINE WIRE TFMSIONFR = 7ot



T0T-H

ARRAY TYPE | M3C FOLDOUT

ARRAY LENGTH @ 72,80 M

REXEH MINIMUY FREQUENCY HZ #¥kix
ekvkk TORSIOMAL FRFQUENCY MZ $*xx&
11333 BENDING FREQUENCY HZ ##¥kx

® ARRAY PRDPERTIES #*
ARRAY MASS {3
ARRAY WETGHT (LB)
CENTER QF GRAVITY (IN)
BLANKET TENSTON (L.B)
MOMENT OF INFRTTA IM
MOMENT OF INFRTIA 12
SPECTIFIC POAFR {KA/KG)
SPECIFIC WEIGHT (KG/KW)

¥ A00M PROPERTIES =

DTAMETER  (IN)
E1 (I 8«INe30)
Q00T §SPRING (LB=IN/RAD}
BUCKRLING CAPABILITY RATID
STRENGTH CAPARILITY RAYIOQ

® CANNISTER PROPERTIES ¥
HEIGHT (TN}
DIAMETER (IN)

$ WEIGHTS (LB) #
ARRAY
angw
CANNTSTER
FULL TENSTIONER
INTERMEDTATE TENSIONER

RLANKFT = 13%2,0
80X COVER = 81,6
CANTAINER = 110,8
CONT BX CRUISE LATCH = 2.8
CONT BX LAUNCH LATCH = ol

ASPFLT RATIO =

POWER/WING W 65,0 KW

8,09 BLANKET AREA B

FREQUENCY DEPENDENT PARAMETERS

o010 Nt 028

« 033 +D68 104

« 010 «019 028
894,% 1031,.8 1174,3
1967,4 22869,9 2503,
12R3,0 1249,6 1223,.4
8,31 33.24 T80
25012+10 «S619+10 o B250H1D
1755408 e 1761408 1772408
« 073 + 363 « 055
13,8 15,9 18,1
20,78 29,467 36,69
«87241408 « 36276409 « 8484709
Q.74 9.77 978
l.lq 3.“5 5'23
97,534 t12,02 123,60
elheS2 35.01 43,30
1967 .4 2269,9 2583.5
21%,2 434,7 664 ,9

Bl 5 165,.5 245%.,6
1.5 3.4 6,5

1.0 1.1 t.3

FREGUENCY INDEPENDENT WEIGHTS (LB)

SUPPNRT STRUCTURE = 7.7
AOX HINGE = 1.9
MASY TIP FITTING = 3.9
CONT BX CVR CR LATCH = st

GUIDE WIRE TENSIONER = 7.1

ARRAY WIDTH m 9,00 M

10156407 IN=SQ

037
«141
« 037

1322,4
2909,2
1201,3
132,97
05410
1786408
049
20,3

42,78
215679410
5744407
9,59
7449

133,68
s0,48

290%.2
903.8
327,17

10,8
1.5

INTERCONNECT HARNESS ®

RLANKET WEIGHT =

045
+1R0
#0045

147642
3247.7
1183,4
207,71

¢ 7585+ 10
+ 1805408
044
2247

48,30
225464410
8264407
9,30
9.80

142,75
56,99

32477
1151,.8
41243
16,4
1.9

COVER LATCH =

MID TENSION MECHANISM »
CONT BX DEPLOY DEVIGE =

» 053
220
« 053

1636.2
1549,%
116841
299,18
28291410
«1R28408
« 040
2542

53,42
J3B111¢10
,1118408
$,89
12,12

154,20
63404

1599,5
$409,1
A99.6
23.3
2.3

67,2
4244

205
TS

1382,0 LB

NIDTHO

AIrTYNd ¥00d J0
qf 3ovd TV



¢0T-4

ARRAY TYPE LML FOLDOUT POWER/WING ® 65,0 KW ARRAY WIDTH = 9,50 M
ARRAY LENGTIH m R, Q7 M ASPECT RATID & 7,26 BLANKET AREA ® 10156407 IN~SQ BLANKET WEIGHT ® 1352,0 LB
FREQUENCY DEPENDENT PARAMETERS
FeEsss  MINIMUM FREGUENCY HZ S%sss 2010 «019 028 2037 « 045 053
swess TORSINNAL FRFQUENCY HZ ®exsx . 030 NTY 093 o126 eibl 2196
sexes AENDING FRENUENCY HZ #axxg e 010 019 «028 037 $ 0US +053
1
® ARRAY PROPERTIES X
ARRAY MASS (KG) 878,¢2 969,2 1124,1 $1253,2 138649 152542
ARBAY wWETGHT (LB)Y 19%2,0 2198,2 2472.9 2757.1 , 3051,2 3355,.5
CENTER OF BRAVITY {INY 1218,6 1187.7 1162.8 11481,9 112d.1 1108,7
RLANKET TENSTON  (LB) 7.87 31,49 Tha86 125,97 196,83 283,44
MAMENT OF INERTIA T LJUU31410 LA90Ust0 5392410 +5A9E+10 LB820410 26959410
MOMENT OF INFRTIA 12 21953408 < 1959+08 +1970+08 2«198A408 2005408 $ 20294048
SRECIFIC PNWFR  (KW/KGY 074 + 065 +058 052 047 043
SPFCIFIC WEIGHT (KG/Kw) 13,5 15,4 17.3 19,3 2143 2345
* RAOM PRNPERTTIES #
DTAMETER (IN) 19,93 28,42 3%.11 4n,bBas dba10 90,92
ET {LB+INaSRY «T3815408 +30544409 71090409 213073210 21129410 «314T70+%0
ROOT SPRING (LR=IN/RAD) 25805406 S16BUGT 3174407 25012407 7184407 9686407
AULKLING CAPABILITY RATID 9,56 G462 9.51 9,29 R.95 8,50
STRENGTH CARPARILITY RATIO f,12 2.94 5,03 7:26 9,55 11,87
* CANNISTER PROPERTIES *
HETGHT (TH) 92,862 106,64 117.67 127,20 135,80 143,76
DIAMETER (1Tn) 23,52 33,54 41,43 4B, 24 54,39 60,09
¥ WETGHTS (LR) @
ARRaY 1932,0 2198,2 2472.9 2757, 3051.2 3355.5%
paoM 185,8 377.9 576,5 781.8 94,40 12131
CAMNISTFR 79,4 181,46 224,5% 299,0 375.3 453,7°
FULL TENSTIONER 1,% 3.2 6,2 1043 15,6 22al
INTERMEDTATE TENSIONER 1,0 et 1.3 1.5 1,8 2e2
FREGUENEY INDEPENDENT WEIGHTS (LB)
RLANKET = 1352,0 SUPPORT STRUCTURE = 7.7 INTERCONNECT HARNESS » 672
ROX COAVER a 61,6 B0 HINGE ® 2.2 COVER LATCH = 40,4
CONTATNER = 111,9 MAST TIP FITTING = 3,9 MID TENSION MECHANISM 3 «05
CONT BY CRUISE LATCH ®» 24A COMNT BX CYR CR LATCH = ] CONT BX DEPLOY DEVICE ® TS

CONT HY LAUNCH LATCH =

ol GUIDE WIREF TENSIONER =

6,8



€014

ARRAY TYRE | MBLC FOLDOUTY PONER/WING ® 65,0 KW ARRAY WIDTH ®10,00 M
ARRAY LENGTH = 65,52 M ASPFCY RATID ® 6,55 BLANKET AREA =n 10156407 INe§Q BLANKET WEIGHT = 31352,0 LB
FREQUENCY DEPENDENY PARAMETERS
seERE MINI“UM FREQUENCY HZ #¥**x 010 019 028 037 U5 2054
wseeé TORSIONAL FREQUENCY HZ *¥isi £027 +05S 084 o114 184 o176
veEke BFNDING FREGUENCY HZ #*¥xx 010 019 028 <037 045 #0548
& AQRAY PROPFRTIES # .
ARRAY MASS (WG} 864,8 97241 1082,5 119642 1313u% 143445
ARRAY WEIGHT (LB} 1902.5 2138.6 2381 .4 2631.6 : 2BBY9.7 315549
CENTER NF GRAVITY (IN) 1160,4 1131,8 1198,2 10UBB,? C 107049 1055,7
ALANKFT TENSINN  {LB) 7.u8 29.92 67432 119,67 1R6,99 269,26
MOYENT NF INFRTIA It e 39494+10 LU322410 wUT06%10 WS101e10 «5509+80 5928410
MOMENT OF TNERTIA 12 2161408 «2168408 «2180408 02196408 2216408 «2242408
SPECIFIC PO4ER  (KW/KG) 2075 067 060 US54 LOU9 LOUS
SPECIFIC WEIGHT (KG/KuW) 15.3 18,0 16,7 18,4 20,2 2241
* BNIM PRAPERTIES »
DIAMETER  (IN)Y 19,16 e7.29 134468 19,18 44,13 48,70
EI {(LBelMagn) 263030408 25975409 60211409 11028410 « 17751410 26332410
R0NT SPRING (LB=IN/RAD) «5157+ 06 #1892407 2807407 LUd12407 6304407 28074407
BUCKLING CAPABILITY RATIO 9,58 9,48 9,31 9,03 Y 8,17
STRENGTH CAPARILITY RaATIO 1,06 2.81 4484 T2 G.29 11459
* CANNISTER PROPERTIES *
HETGHT (IN) 88,36 101,79 112,32 121,40 129,57 137.11
DIAMETER (TN) 22,61 32.21 19.74 lib,23 52,07 57.47
* WEIGHTS (LAY #
ARRAY 1902,.5 2138.86 2381 ,4 263146 2889,7 3155.9
AOQOM 163,1 I31.1¢ S04, bB2.2 Bh%,.% 1054.14
CANNTSTER 73.2 1%9,5 206,4 274,3 343,77 414,8
FULL TENSTIONER 1,4 3.1 5.9 9.8 14,9 2340
INTERMEDTATE TENSIONER 1.0 11 1,2 1.5 1.8 242
FREQUENCY INDEPENDENT WEIGHTS (LAY
BL ANKET = . 1352,0 SUPPORT STRUCTURE = T.? INTERCONNEGCT HARMNESS @ 67,2
ROX COVER a b1.6 ANY HINGE = 2.5 COVER LATCH & 38,6
CONTAINER = 113,¢ MAST TIP FITTING & 3,9 MID TENSION MECHANISM = «05
CONT BY CRUISE LLATCH = 2.8 CONT BX CVR R LATCH ® ol CONT BX DEPLDY-DEVICE ¢ 7.5
CONT AX LAUNCH LATCH el GUIDE WIRE TENSIONER = 5,5



7011

ARRAY TYPE (MSC FOLDOUT

POWER/WING ® 70,0 KW

ARRAY WIDYH = 7,00 M

ARRAY LENGTHM m100,81 M ASPECT RATIO = 14,40 BLANKET AREA ® «109384+07 INeSQ BLANKET WELIGHT = {456,0 LB
FREQUENCY DEPENNDENT PARAMETERS .
3121 MINIMUM FREQUENCY HZ ¥ed¥% 010 2019 028 036 04l 052
wxugd TORSIONA[L FREQUENCY HZ #x%¥g + 060 «125 « 195 21 » 353 U1
(2R AN BFNNING FREQUENCY HZ ¥ 42sw 2010 « 019 « 0P8 + 036 i «052
* ARRAY PHOPERTIES ¥
ARRAY “ASS («G) 1123,5 1442,0 1786,3 2158,3 2559,8 2992.1
ARRAY WETGHT £LB) 20711 31724 3929,.8 4748,3 5631.5 658246
CENTER OF GRAVITY (INy 17866 1703,6 1674,9 {654,0 1638,0 162543
BLANKET TENSION (LB) 12.39 49,57 111453 198,27 309,80 Uee12
MOMENT OF INFRTIA It 11824114 21UTZ11 L 1789411 2131411 «2099211 28906411
HOVENT OF INERTIA 12 #1158608 21168408 »1173+08 1186408 1203408 21224408
SPECIFIC PONER  (KW/KE) Y 049 039 W 032 027 023
SPECIFIC WEIGHT (KG/KW) 16,0 2046 25.5 30,8 364t 42,7
*® AOOM PROPERTIES 4
DIAMETER (1IN} 27,.3% 39,47 49,36 58,20 66,43 T4,28
El {(LAeINa3q) 026098409 11356410 27786410 «53697410 271150410 182504141
Q00T SPRING (LBeIN/RAD) 1497407 24510407 »BB23¢07 LJaU6408 2151408 # 3007408
RUCKLING CAPARILITY RATIO 10,37 11,00 11459 12,06 12,29 12420
STRPENGTH CAPARILITY RATTIO t,58 3,40 6ol 8,39 10,63 12,81
% CANNTISTER PRNPERTIES ¥
HEIGHT (TN 132,40 152,43 168,76 18%,%4 196,93 209.88
DIAMETER (1n) 32,25 46,57 5A,25 68,68 TE.39 87465
£ WEIGHTS (LB)Y #
ARUAY 2471,.7 317244 3929,8 4748,3 563145 4582 ,.6
AOOM 510,64 1065,0 1665,9 2315.9 301743 317248
CANNISTER 151,2 294,6 446,41 607.7 TBU 6 965,56
FULL TENSIDNER 1.6 heb 9,2 15,7 2441 14,43
INTERMEDTATE TENSIONER 1.0 1.2 .4 1.8 23 3.0
FREQUENCY INDEPENDENT WEIGHTS (L8)
BLANKET = 145640 SUPPORT STRUCTURE = Be2 INTERCONNECT HARNESS = 72«4
AQX COVER = 66,3 BOX HINGE = 9 COVER LATCH = 58,5
CONTATNER m 118,2 MAST TIP FITTING m 4.1 MID TENSION MECHANISM = e 04
COMT AY CRUISE LATCH & 2.8 CONT BX CVR CR LATCH % LU CONT 8X DEPLOY DEVICE o 8,1
COMNT RX LAUNGH LATCH = ol GUINE WIRE TENSIONER = 9.3



GoT-4

’I.ttt

ARRAY TYPE

ARRAY LENGTH £ 94,99 M

LMSC FoLbDOUT

POWER/WING & T0,0 KW

ASPECY RATID » 12,54

MINTMUM FREQUENCY HZ #%s&¥y

sxerk TORSINNAL FREQUENCY HT ¥kksx

(22 E L

& ARRAY PRQODERTIES
ARRAY M4a3S tKG)
ARPAY VFIGHT (LB)
CEMTER OF GRAVITY (IN)
BLANKFT TENSTION  (LB)
MOMENT NFOINFRTIA I
MOMENT OF INERTIA 12
SPECIFIC POwnER

% RNOM PROPERTIES #
DIAMFTER (IM)
El (L2=TNe3H)

FODY SPRING (L ReIN/RAD)

(eW/Kg)
SPECIFIC WEIGHT (KG/KW)

BENNTING FRERUENCY HZ wktxa

RUCKLING CARPARTILITY RATIO
STREMNGTH CARARILITY RATIO

* CANNTISTER PROPERTIES #
WEIGHT ¢(TN)
DIAMETER (IN)

+ WEIGHTS (L8) #
ARRAY
HpOM
CANNISTER
FULL TENSICNER
INTERMENDTATE TENSIONER

BLANKET =

BOX COVER =

CONTATNER =

CONT RX CRUTSE LATCH n
CONT BX LAUNCH LATCH »

1456,0
66,3
114,3
2.8

el

BLANKET AREA ®

FREGUENCY DEPENDENY PARAMETERS

+010
o052
4010

10766
2368,%
1636,1
11,57
2291141410
2 1325+008
065
15.4

25,86
020937409
1269407
10,20
1,49

124416
30,952

2368,5
426,8
1315,0

1.7
1.0

FREQUENCY INDEPENDENT WEIGHTS (LB)

»019
o108
019

1343%3,4
2955.5
1594,4
Uby26
1201411
«1331408
052

37.23
«B9900409
«3765+07
10,69
3.66

142.92
43,93

2955.5
8ad, 4
261.7

4,3
1a1

SUPPORT BTRUCTURE »

8oX

HINGE =

MAST TIPR FITTING =
CONT 8X CVR CR LATCH =
GUIDE WIRE TENSTONER ®

028
o167
+028

1628,3%
1582.3
156%,3
104409

« 182541
o 13414008
U3
23,3

46441
221709+4 0
7332407
1tend
S+96

i58.07
54476

15682.3
1374.4
363,9
8.7
f44

8,2
1.1
LTS

.4
8,8

ARRAY WIDTH & 7,50 M

210938+07 INe3Q

N34
2231
W 036

1932.8
1252414
1543,.4
185,06
65411
1355408
o036
2T.6

54454
1411+40
« 1190408
11,33
8,27

171448
Qi 36

425241
{898,2
533,5
14,7
1,8

INTERCONNECT HARMNES3S w

BLANKET WEIGHY =

040
.298
T

2257.8
496742

© 152643
289,415
e1921+11
« 1373408
+ 031
12.3

624006
«69403+10
17534008
11439
10,54

183,88
735,23

4967.2
2457.4
681,1
22459
2.3

COVER LATCH =

MID TENSION MECHANISM =
CONT 8X DEPLOY DEVICE =

052
+37%
» 052

2604, 4
S729.7
1512.5
116.38
219441
¢ 1399+08
027
37.2

69,17
10715418
22428408
1119
12,77

195463
81462

5T29.7
3053.4
837,%
32,1
2.+8

T244
41,4
8.4

1456,0 LB

ALTIVO 9004 40
81 IDVd "TVYNIOTHO


http:LR-TN.SQ

ARRAY TYPE LMBC FoLDOUT

PONER/WING ® 70,0 KW

ARRAY WIDTH o 8,00 M

90T-d

ARRAY LENGTH = 88,21 M ASPECT RATIO w 11,03 BLANKET AREA = ,10936407 IN«SQ BLANKET WEIGHY = t45b6,0 LB
FREQUENCY DEPENNENY PARAMETERS
FEEES MINIMUM FREQUENCY HZ S*%sx 010 L] L 028 +036 « 04y 052
£652¥% TORSINNAL FREQUENCY HZ skkkx + 046 060 148 199 2Sh 316
¥eesr BENDING FREQUENCY HZ S#dks W10 019 028 +036 O4Y 2052
% ARRAY PRNPERTIES *
ARRAY MASS  (KG) 1639,5 1266,.3 1506,2 1760,3 2029,2 2313,5
ARRAY WEIGHT (1.8) 22R6,9 27R8%,9 33137 THT2 .6 4464,2 5089,8
CENTER QF GRAVITY (IN) 1539,1 1499,3 1470,4 144841 1030,3 143547
BLANKFT TENSTON (LB} 10,084 43,137 97,59 173,49 271,08 390.35
MOMENT OF INFRTTA 14 «BUB0+10 99924110 1163411 1336411 1516411 1713411
MOMENT OF TNERTIA 312 «1503+08 1510408 1520408 »$835408 21555408 1578408
SPECIFIC POWER  (KW/KG) 087 +055 046 040 « 034 ¢ 030
SPLCIFIC WEIGHT {KG/KW) 14,8 18,1 21.5% 25,1 29,0 33.1
¥ 4914 PPOPERTIES *
DIAMETER (IN) 24,58 35,28 43,87 51,42 58,36 64489
EI (LBelHa8R) 217070409 « 72528409 p 17332480 032720410 + 54279410 82961410
RONY SPRING (LBeIN/RAD) 21089407 3222407 6192407 9973407 1458408 22004408
RUCKLING CAPARTLITY RATIN 10,06 10,37 10463 10476 10469 1ead]
STRENGTH CAPARTILITY RATIO 1,01 3.52 5.79 Bt 10,41 12,68
¥ CANNISTER PRNPERTIES # )
NETGHT (TN 116,95 134,62 148478 161,24 172469 183446
DIAMETER (1IN} 29,00 Ut o3 517h 60,68 68486 T6a57
5 WEIGHTS (LB) »
ARRAY 2286,9 2785,9 3313,7 3872.6 446442 508G ,8
RONM 3161,3 Tau,.7 11%51,3 1581 .8 203743 2518,8
CANNTSTER 121,46 234,6 351,6 47%,9 602,2 736,9
FULL TENSIONER $a? 4,1 8,2 13,9 21.2 301
INTERMEDTATE TENBIONER 1.0 1.4 1.4 te7 2.2 2e7
FREQUENCY INDEPENNENT WEIGHTS (LB)
RLANKEY = " 145640 SUPPORT STRUCTURE = 8.2 INTERGONNECT HARNESS = T204
ROX COVER m LY. 7% | BOX HINGE = (Y] COVER LATCH = 5729
COMTAINER = 115,48 MAST TIP FITTING = 4el MID TENSION MECHANISM = WOl
ENNT BYX CRUISE LATCH = 2.8 CONT BY CVR CR LATCH = ol CONT 8X DEPLOY DEVICE = Bl
CUNT AX LAUNCH LATCH & ol GUINE WIRE TENSIONFR = 8,%



ARRAY TYPE LMSC FOLDOUT POWER/WING ® T0,0 KW ARRAY WIDTH = 8,50 ¥

JAV] R

ARRAY LENGTH m 8%,02 M ASPECT RATIO ® 9,77 BLANKEY ARFA = «10938+07 IN=3Q BLANKEY WEIGHT = {456,0 LB
FREQUENCY DEPFNDENT FARAMETERS
#584%  MINIMUM FREQUENCY HZ $R0%% f010 $ 019 «0R8 4036 » 045 + 053
*¥see¥ TORSIONAL FREQUENCY HZ *¥¥¥s L0U0 «0R3% o127 174 0223 «2T4
sshas BFNDING PREQUENCY HZ oksx «010 + 019 « 028 «036 « 085 « 053
% ARRAY PROPFHTIES *
ARRAY MASS (%G} 1009,6 120%5,0 1400,9 1625,13 18543,7 2089,%
ARQAY WEIGHT (LR) 2221,.,8 26%0,9 310:,8 3575,7 uors,s 4597,0
CFNTER OF GRAVITY (IN) 1453,3 1415,6 1387,3 t36%,0 13U46.9 1331.,7
AL ANKETY TENSTON  (LB)Y 10,21 40,R2 91.89 163,28 255,13 367,19
“OMENT OF INERTIA J1 ¢ 7300410 28459410 «F679¢1 102 o 1096441 o1231411 «1372¢411
MOMEMT OF TNERTIA 12 ¢ 1693408 1700408 «1711408 s1727408 «1TUB+0B 1773408
SPECIFIC PAYHER  (KW/KG) 069 + 058 080 043 o038 2034
SPECIFIC WEIGHT (KG/Kw) t4,4 17.2 2041 23.2 26,5 2949
.#% RONM PROPERTIES *
DTAMETER  {1A) 23,43 33,87 TR .Y ) 48,72 55,18 b1,2%
F1 (tBelNa3Q) +14111409 o5USN409 « 14087410 + 26373410 43389410 e 65775+10
RAOT SPRING (LB=IN/RADY 12438406 e 2776407 «5301+07 28484407 «1232408 w 1684408
AUCKLTNG CAPARILITY RATIO 9.94 10,14 10,28 10,29 10412 9.78
STRFNGYH CAPARILITY RATIO 1,33 3,37 S.862 7.92 10,24 12.54
% CANNISTER PROPERTIES * '
HEIGHT C1N) 110,87 127430 1480463 152430 162,958 172,93
DIAMETER (IN} 27,65 39,41 Ug,15 §7.,49 65,11 72425
* WEIGHTS {LB) =*
ARQAY 2221.2 26%50.9 3101.8 1875,7 4073%,8 4597,0
BDNM 309,2 634,06 976,9 1336.6 1784044 2110,.8
CAMNISTER 110,2 212,.¢ 316,56 425,.1 538,14 b%56,0
FULL TENSTIONER 1.6 3,9 7.7 13.) 20,0 28,4
INTERMEDIATE TENSIONER 1,0 t1el | 3 1.7 - | 246
FREQUENCY INDEPENDENT WEIGHTS (LB)
ALANKET = 1456,0 SUPPORT STRUCTURE w» Be2 INTERCONNECT HARNESS = T2.4
ANX COVER = 66,3 BOX HWINGE = 1.7 COVER LATCH = 54,7
CONTAINFR » 114,46 MAST TIP FITTING m Gei MID TENSION MECHANISM = 204
CONT BX CRUISE LATCH = 2.8 CONT BY CVR CR LATCH = o CONT 8X DEPLOY DEVICE » 8,t
CONT RY LAUNCH LATCH = ol GUIDE WIRE TENSJOMER = 7.9

TIvNd Y00d J0
g1 EOVd TVNIDIO


http:fIS.TN.SQ

ARRAY TYPE LMSEC FOLDOUTY PORER/WING & T0,0 KW ARRAY WIDTH = 9,00 M

80T-d

ARRAY LENGTH = 78,4% M ASPFCT RATIO » 8,7t BLANKEY AREA = «10938+407 INe§SQ BLANKET WEIGHT ® 14%6,0 LB
FREQUENCY DERPENDENT PARAMETERS

fosexs MIMNIMUM FREQUENCY NZ *¥3kx 2010 «019 4028 s 056 2 04% 005%

*rkese TORSTIONAL FREQUENCY HZ *xxsx 036 07U 113 154 0196 Nr-L}

henk BENDING FREDUENCY HZ %skaw + 010 «019 iFY: 036 2045 o053

* AQRAY FOPAPERTIES ¢
ARLIAY MASS (%G} 945,3 11%55,.3% 1332,% 1517.7 1714.4 1913.2
ARRAY WEIGHT (L®) 21677 2%41,6 2931,5% 33138.9 3764,5 4209,1%
CENTER OF GRAVITY {IN} 137h,7 13u1,2 1%313,9 1291,9 127348 1258.2
ALANKET TENSTON (LB) 9,64 38,5% 8674 184,214 240,96 3ué,98
MOMENT 0OF INERTIA IA 26377410 «TR265410 8192410 e9161+10 s10174t1 2E123+11
4OMENT OF INERTIA [2 «18944+08 «1902408 « 1914408 3930408 01952408 +197%9408
SPECIFIC PNWER (KW/KG) 071 061 053 086 «0U1 037
SPECIFIC WEIGHT (KG/¥wW) a1 169 19,0 1.7 24l 273

* ROOM PRNPERTIES *
DYAMETER (TN) e, ul 32,05 39.70 46,36 S, il 58,08
El (LBelNn8nR) 11808409 219398409 011628410 2101410 + 35319410 53182410
ROOT SPRING {LReINJRAD) +B287+0b «2U15407 JA589%+07 « 1308407 » 1056408 21436408
BUCKLING CAPABILITY RATIO 9,84 F.95 .99 .90 9 bb Q.26
STRENGTH CAPABRILITY RaATIO 1,26 3.23 Se43 Ts72 10,04 1236

* CANNTSTFR PRNPERTIES @
HEIGHT (IN) £104,.,89 120,80 133.44 144,40 154,39 163,71
DIAMETER (1IN} 2& .44 37.82 46,485 S4,70 41,85 68,51

S & WEIGHTS (LBY *
ARRAY 2167,7 e541,6 2931.5 3338,.9 3764,5 42093
RONM 2671 S5U6,3 838,t 114248 1460,8 l?qaltﬁ
CANNISTER 100,6 193,0 287,3 184,5 485,2 589,46
FULL TEMNSIONER 1eb 1,8 Tl 12.4 18,9 20,9
INTERHEDTATE TENSTONER 1,0 151 1,3 140 240 2%
FREAUENLY INDEPENDENT WEIGHTS (LB}

BLANKET w 14860 SUPPORT SYRUCTURE = 8,2 INTERCONNECT HARNESS = T2.4
HOX CNHVER = 66,3 ROX MINGE = 240 COVER LATCH = 52,0
COMTATHNER = 117.7 MAST TIP FIYTING = u,1 MID TENSION MECHANISM m 05
COMT RY CRUISE LATCH = 2.8 CONTY 8X CVR CR LATCH ® vell CONT BX DEPLODY DEVICE ¥ 8,1
CONT BX LAUNEN LATCH = o1 GUIRE WIRE TENSTONER = 7.8



601-4

ARRAY

rakd
1112,
L2222

ARRAY TYPE LMSC FOLDOUT

LENGTH & Tu,2R M

MINTMUN FREQUENCY HI s$%¥%
TORSTOMAL FREQUENCY HZ ®¥%xx
BENRLING FREQUENCY HZ &sxsag

* ARRAY PROPFRTIES *
ARRAY MASS (KG)
ARRAY WETGRHT (1.8)
CENTER QF GRAVITY (INY
BLANKFT TENSINN (L8)
MOMENT OF INFRTTA It
HOMEMT OF INERTIA 12

SPFCIFIC POwWFR

(KW/KG)

SPECIFIC WFIGHT (KG/KW}

® BONM PROPERTIES
DLAMETER (1IN}

ET

(I BeINn3d)

RONT SPRING (LBeIN/RAD)

ABPECT RAYIO =

AULKLING CAPARILITY RATIO
STRENGTH CAPARILITY RaTfo

& CANNTISTER PRNAPERTIES ¥

HEIGHT {IN)
CIAMETER (IN)

® WEIGHTS (LR) =*

ARRAY
ADNH

CANMISTER

FULL TENSIONER
INTERMEDTATE TENSIONER

BLANKET »  14S6,0
BOX COVER m 66,3
COHTAINER = 118,48
CONYT BX CRUISE LATCH » 248

CONT BX LAUNCH LATCH u o

POWER/WING » 70,0 KW

7.82

BLANKEY AREA =

FREQUENCY DEFENDENT PARAMETERS

010
,032
010

965,2
2123,%
1307,.9

9,13
25626410
.2107#08

« 073

13,8

21,49

« 99811408
o TREQ+ 00
9,758

1.19

99,79
25,36

2123.5
212,7
92,2
1,5
1.0

FREQUENCY INDEPENDENT WEIGHTS (LB)

HINGE =

W 019
1066
017

1114,5
245240
1274,7
36,52
+0316+10
e 2115404
«063
15,9

10,69
1525409
g2i21407
9,78

3,09

f[ta,98
36422

2452.0
A74,5
176,6

3,4
fa1

SUPRORT STRUCTURE =

MAST TIP FITYING =
CONT RX LVR CR LATCH =
GUIDE WIRE TENSIONER =

028
101
028

1269,4
2192,7
1248,4
B2a.18

« 7033410
« 2127408
055
18,1

37.96
37172409
4012407
.74

.25

126497
44,79

279247
72%.9
262,3

R

8.2
2.3
4q4

.a
7.2

ARRAY WIDTH = 9,50 M

«10938407 INeBG

+ 037
.137
037

143044
3146,9
1226,9
146,10
oTTT8410
.2145+08
«049
20.4

44,26

o 17966440
26362407
9,57

7,51

137,37
52.2%

3146,.9
9871
350,3

11.8
1.4

INTERCONNECT HARNESS =

BLANKET WEIGHT =

W 0HS
174
+ 045

15978
3516,1
120848
228,28
«B552+80
«2168408
LUl
228

49,98
«29193410
09156407
9,26
9,82

146,80
58,97

1515.1
125842
480,9
1840
2.0

GCOVER LATCH =

MID TENSION MECHANISM w
COMT BX DEPLOY'DEVICE =

.053
213
o053

1771.8
AB9B L0
1193,3%
128,72

« 9355410
2196408
JU40
25.3

55,28
43713410
.1239+DB
B,82
i1Re45

155,55
65,23

1898,0
153%.6
534,3
25,5
2ol

T2,
49,5
»05
8,1

1456,0 LB

S
o 6
=
zr‘
SR
B o
v
2 &



oTi-d

ARRAY TYPE LMSC FoOLDOUY

ARRAY LENGTH = T70,%6 M

¥oest MINIMUM FREQUENCY HZ %2%%%
*essk TORSIONAL FREQUENCY WMZ ¥tkxy
s34%s  BENDING FHEUUENCY HZ %ex%s

* ARRAY PROPFRTTIES *
ARTAY MASS {(«5)
ARRAY WETGHT (LB}
CENTER OF GRAVITY (IN)
BLANKET TENSION (1B)
MAMEMT OF INERTIA I
MOMENT OF INFRTIA 12
SPRECIFIC PDWER {KW/K()Y
SPECIFIC WEIGHT (KG/Kw)

"% RODM PROPERTIFS »

DIAMETER (IN)

£E1 (LBeIN=$Q)

RO0Y SPRING (LBwIN/RAD)
RUFKLING CAPARTLITY RaATIO
STRENGTH CAPARILITY RATIO

CANNTSTER PROPERTYIES %
HETGHT (TN)
DTAMETER (TN)

& WEIGHTS (LB) =
ARRAY
ROOM
CANNISTER
FULL TENSIONER
INTERMEDTATE TENSIONER

RLANKET = 1456,0
ANX COVER = 66,3
CONTATINER 2 170.0
CONT HX CRUISE LATCH » 2,8
CONT BX LAUNCH LATCN = ol

ASPECT RATIO »

POWER/WING = 70,0 KW

T.06 BLANKET AREA =

FREGUENLY DEPENDENT PARAMETERS

2010 019 1028
2029 060 i3
«010 019 2028
QUa,.5 1080,7 1217.3
20856,7 237746 £2678,0
1208, b 125046 t189,6
8,67 34,70 78407
«5004410 255UB+L0 NIREEIN:
2331408 $2339408 «2353408
L074 065 2058
13,6 18,4 17.4
20,65 29,46 36,40
285172408 «35267+09 +8214d0+09
J6463406 21876407 + 3537407
G,b7 Dbl Q.52
tel3d 2496 5.06
85,20 109,73 121.18
2u,37 3,77 42495
2086,7 2377,6 2678,0
04,2 41%5,% 634,0
85,0 162,59 240,9

145 3,8 6,7

1,0 121 1.3

il kS

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPDRT STRUCTURE = 842
BOX HINGE = 246
MASY TIP FITTING a 4,1
CONT BX CVR LR LATCH & ol

GUINE WIRE TENSIONER = 6,9

ARRAY WIDTH m10,00 M

10938407 INeSQ

00357
o123
+ 037

1358.46
29R9,0
1168,7
138,79
+6603+10
« 2571408
052
19,4

42,39
+15114+50
5589407
9,29

7.29

131.07
50,02

2989,0
860,41
321,0

11,3
146

INTERCONNELT HARNESS x

BLANKET WEIGHT =

+ 045
156
045

1505,.0
3311,
115049
216,886

2 7295+10
« 2395408
<047
21.5

47,81
2UldT+10
+8015+07
8,92

9.59

140,00
ELYL R

33i1at
1093,8
403,2
17el
1.9

COVER LATCH =

MID TENSION MECHANISM =
CONT RX DEPLOY DEVICE =

053
o191
«053

1656a7
Yody .6
1135,5
3ec.28
+7T917+10
e2d25408
02
2347

52,R2
«36436410
+1081408
845
11,91

tus,28
62433

Xodid.b
133544
487,86
2443
2ad

72,4
47,3
.05
8,1

14%6,0 LB


http:LB-IN.Sg

ARRAY TYPE LMS8C FOLOOUY POWER/WING ®m 75,0 KW ARRAY WIDTH w 7,00 M

ASPECY RATIO ® 15,43 BLANKET WEIGHT =  15&0,0 L8

ARRAY LENGTH mi08,01 M ELANKET AREA m 211719407 [Ne8G

FREBUENCY DEPENDENT PARAMETERS

TiT-%

rrseex MINIMUM FREQUENCY HZ #®x%&¥ 010 019 « 027 + 038 2044 «051
#e4k¢ TORSINNAL FREQUENCY NI #*x¥ix Y o138 213 297 + 390 2 U490
LR AL 2 BENNING FREQUENCY M2 #e¥xxx 2010 « 019 «027 s 036 2 044 + 051
X ARRAY PROPERTIES #*

ARRAY MASS {(XG) 1251.5 1644,8 2074846 2544,.0 3055,4 36111
ARRAY WEIGHT (LR} 2753,2 3618,.5 45k4,2 5596.% 672240 794444
CENTER OF GRAVITY (IN) 18464,8 1822,6 1795.3 1775,.8 1761,2 17498
BLANKET TENSION (LB) 14,23 56490 12R.03% 227461 395,64 S5t2412
MOMENT OF INERTIA I «1505+11 «152341¢ 2382418 228BUFY YL 3431411 JH025+11
MAMENT OF INERTIA 12 «1246408 21252408 1263408 «1278B+08 +12974+08 e1321408
SPECIFIC POWFR  (KW/KG) J060 DU JU36 029 «025 021
SPECIFIC WEIGHT (KG/Kw) 16.7 21.9 27.7 33,9 Q0,7 né,1
® BODM PRNOPERYTES #
DIAMETER (IN) 29,37 42,55 53438 63,13 72.27 81.04
E1 (LBesINaSH) «JUB49+09 « 15340410 237997410 « 74318410 12764411 201848+
ROCY SPRING (LBeIN/RAD) o 1858407 +36514+07 «i116408 «184%+08 +2768408 « 3904408
RUEKLTING CAPABTLITY RATIO 10.52 11,0 12408 12.71 13,05 13,01
STRENGTH CAPABILITY RATIO 1,65 3,91 bo2t Bodb 104606 12,80
® CANNTSTER PROPERTIES ¥
KEIGHT (It 142,01 163,76 181,63 197,71 212.79 227,26
DIAMETER {IN) 34,66 50.21 5299 Tl 85,27 98,42
* WEIGHTS (LR) =
ARRAY 2753,2 3618,% US6d,.2 5596.9 472240 7944, 4
RDOM £31,9 1326,2 2087.3 2919.1 3825.6 481047
CANNISTER 174,5% Xuz,.0 21,0 714,40 922,4 1147,3
FULL TENSTONER 1.9 S,1 10.5 17,9 2745 319.2
INTERMENTATE TENSIONER 1.0 1.2 1,9 240 2eb 5e3
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET ¥ 1560,0 SUPPORT STRUCTURE = Beb INTERCONNECT HARNESS » T7:3
AOXY COVER m BOX HINGE = o? COVER LATCH = 79.6
CONTAINER = MASY TIP FITTING = ,2 MID TENSTION MECHANISH = + 04
cONY AX CRUISE LATCH = CONT 8X CVR CR LATCH # ] CONT BX DERLNY DEVICE ® 8.7
CONT BYX LAUNCH LATCH = GUIDE WIRE TENSIONER = Q.9

33
=
S >
-~
8w
> 2
S
;j,_.
oo



¢IT-H

4RRAY TYPE LM§C FoOLDOUT

POWER/WING w 75,0 KW

ARRAY WIDTH o 7,50 M

ARRAY LEMGTN ®100,81 M ASPECT RATIO ® 13,44 BLANKET AREA &  ,11719+07 INeSG BLANKET WEIGHT & 1%60,0 LB
FREQUENCY DERENDENT PARAMETERS
SRRk MINIMUM FREQUFNCY H? sis&x b 010 0 0t9 +028 036 W 044 2 052
¥hese TORSTONAL FREQUENCY HZ *%s¥s « 056 W16 182 252 »328 409
xeas% BENDING FREQUENCY HZ %&x¥y W 010 <019 L0288 036 « 0l 0052
% ARRAY PROPFRTIES *
ARGAY MASS (KG) 1193,7 1521,9 1875,9 2257.5 2668,.4 311040
ARDAY WETGHT (LB) 2624,0 1548,2 4176,9 U96h,5 587045 6842840
CENTER OF GRAVITY (IN) 178646 1704,7 $676,3 165545 1639.5 16267
ALANKET TEMSION (LB) 13,28 83,11 119,50 212,44 331,93 477 .98
MOMENY OF TNERTTA I{ 1256411 1556411 1881411 2231411 «260B41Y 3018411
MOMENT OF INERTEIA I2 « 1825408 o1432+08 «1643308 «1859408 2+14B0+08 21505+ 08
SPECIFIC POWER (KW/KG) 063 049 000 a033 V028 024
SFECIFIC WFTGHY (KG/KWY 15,9 20,% 25,0 30,1 35.6 Uta.%
¥ Q00M PROPERTIES %
CYAMETER (IN) 27.78 4p,tn 50,11 g9,.n4 67,35 75.26
E1 (LBeINe3n) «2T879409 12097410 429516410 (56881410 96294410  L150144141
RONT SPRING (LR=IN/RAD) 1573407 4729407 9231407 1510408 2241408 «3127+08
BUCKLING CAPABILITY RATIO 10,33 10,92 11,46 11.686 12.01 1t.R4
STEENGTH CAPABILITY RATIO 1.56 3,78 b.08 8437 10,61 12,81
¥ CANNTSTER PROPERTIES # .
HETGHT (IN) 133,158 183,47 170,00 184,74 196,44 21149
DIAMETER (IN) 32,78 07,31 99,13 69.67 19,47 88,81
¥ WEIGHTS (LAY » \
ARRAY 2626,0 3348,2 412649 H966,5 8870,.5 6842.0
ROOM 527.7 10992 1717,0 2383,6 310143 387245
CANNISTER 155,7 303,33 458 ,9 624,5% B01,2 990.,0
FLL L TENSINNER 1.9 .8 9,8 16,8 257 36.7
INTERMEDIATE TENSIONER fa0 1.2 1.5 19 2e4 3.4
FREQUENCY INDEPENDENT WEIGHTS (LB)
BLANKET 9 ' 1%860,0 SUPPORT STRUCTURE = 8.6 INTERCONNECT HARNESS & 775
ANDX COVER » 71,0 ROX HINGE = f.2 COVER LATCH = Tiab
CONTATNER = 121,2 MAST TIR FITTING n 4,2 MID TENSTON MECHANISM = + 08
CONY RX CRUISE LATCH ® 2,8 CONT BX CVR CR LATCH B ol CONT BX DEPLODY DEVICE = 8.7
CONT BX LAUNCH LATCH u ot GUIDE WIRE TENSJONER = 9,3

hY



£TT-4

ARRAY

TITE
YRR
sERe

ARRAY TYPE LMS8c FOLoOUY
LENGTH » 94,58 M

MINIMUM FREQUENCY MZ ®¥a¥s
TORSIONAL FREQUENCY MZI ®xx%y
BENDING FREQUENCY HY %¥sis

% ARRAY PROPERTIFS *

ARRAY MASS

(kG)

ARAAY WETGHT (LB}
CEMTER OF GRAVITY (IN)

BLANKET TENSTON

(LB)

MOMENT OF INERTIA If
MOMENT OF INERTIA [2

SPECIFIC PNwFR

(KW/KG)

SPECIFIC WEIGHT (KG/Kw)

.% BOOM PRNPEATIES #*
CIAMETER
El

CINY
{LE«IN®SQ)

R0O0T SPRING (LBeIN/RAD)
RUCKLING CAPABILITY RATIOD
STRENGTH CARPABILITY RATZIO

¢ CANNISTER PROPERTIES #
HEIGHT (T1N)
DIAMETER (TN}

* WETGHTS (LB) *
ARRAY
HOOM
CANNISTER
FULL TENSIONFR
INTERMEDIATE YENSIONER

BLANKET @ 1860,0
ROX COVER = Tieh
CONTAINER = 122.4
¢OMT RX CRUISE LATCH s 2.8
CONT RX LAUNCH LATEH = o

POWER/RING ® 75,0 KW

ASPECT RATIO = 11,581

BLANKET AREA =

FREGUENCY DEPENDENT PARAMETERS

010
L049
$010

1148,0
252%.4
1643,0
12.45

« 1066+ 11
1616408
0065
1543

26,39
o 22695+09
« 1348407
10,17
1,48

125,40
31,14

252%,6
UGb,3
14,1

1,8
1.0

FREGUENCY INDEPENDENT WEIGHTS (L8)

2019
.101
2019

142643
3137.8
1602.3
s, 74

o 1287411
0 1623408
+ 053
19,0

37.97
+9T2RB+0Q
wH016407
10,40
3464

144,81
44,81

3157.8
924,11
271,46

4,6
1.2

SUPPORT STRUCTURE =
BOX HINGE =
MAST TIP FITTING =

CONT BX £VR CR LATCH =
GUINE WIRE TENBIONER =

«028
« 157
028

{723,.0
790,46
1573,6
112.03
1523411
01635408
L4l
23,0

47,432
223456410
«TT70407
10,97
S94

159,93
55.83

179046
16434,9
408,7
9,3
1ed

O LN

8.
10
4,

L}
Ba

ARRAY WIDTH = 8,00 M

11719407 INe=3Q

« 036
2217
036

2039,7
4uat.4
1551,9
199,16
1778411
« 1653408
+037
27.2

55,598
lUBT1410
2« 1260+08
t1.20
8,25

173,57
65.59

4g87.4
1980.3
553,1
15,8
1.8

INTERCONNECY MARNESS w

BLANKET WEIGHY =

YT
»280
W04l

2377.4
523043
15%4,9
31199
2043411
21675408
+032
31.7

63,22
« 74748410
»1853+08
11,20
10,52

186,16
TU,60

52303
256146
705,9
2442
2.4

COVER LATCH @

MID TENSTON MECHANISM um
CONT BX DEPLOY DEVICE =

0582
«34d
« 052

273741
b0R1.4
1521.0
448,11
23294114
v1702+408
2027
36,45

T0.44
011523411
2564408
10.94
1276

198,08
83412

602t+b
3180.4
8674
Id.4
3.0

156040 LB

ALFTY0D 00d d0
o1 @OV TVAIOMEO0


http:tLB.IN.SQ

ARRAY TYPE LMSC FOLDOUT POWER/WING & 79,0 KW ARRAY WIDTH o 8,50 M

¥TT-4

ARRAY LENGTH = BB,95 M ASPECT RATIN ® 10,46 BLANKET AREA ® 11719407 INe8Q BLANKET WEIGHT = $540.0 LB
FRENUENCY DEPENNENT PARAMETERS
fevans  NMINIMUM FREQUENCY HZ ®¥%%x +010 L0149 +028 » (36 MY 052
sr¥es TOPSTONAL FREGUENCY HZ #9%%% 0% 089 1128 «189 « 243 » 300
kank®  BFNDING FREQUENCY HZ kxk¥s 010 «019 028 «036 U4 2052
% ARRAY PROPERTIES ¢
ARRAY MASS (XG) 1111,3 1350,3 1602,9 187042 2153,0 245149
ARRAY 4FIGHT (LR} euun,9 2970.6 3526,% 14,4 . UT36,49 5394,1
CENTER OF GRAVITY (]IN} 1551, 4 1512,3 fug3,.8 1461,7 1441,0 142944
RLANKET TENSION (LB) t1.72 b, hé 105,44 187,44 292.88 HEI,TS
MOMENT OF INERTIA IY +91B3410 1084411 W 1259411 W1445411 RTTIEIE! W 18U
MOMENT OF INERYIA I «J8194+08 1827408 + 1840408 «1AS58+08 «1B82+08 «1911408
SPECIFIC POWER (Kw/K(G) TS +056 047 s 040 035 031
SPECIFIN WETGHT (KG/Kw) 14,8 £8,0 21,4 24,9 28,7 3.7
& RONY PROPERTIES ¢
DIAMETER  (1w) 25,15 36,11 44,88 52,60 59,68 66,15
ET (L BeINeSR) « 18737409 +TOSUAS 09 + 18994410 « 35829410 «59389+40 »90701¢10
ROOT SPRING (LB=IN/RAD) o 1167407 2 3U83+07 w5633407 21068408 o 1560408 W 2143408
RUCKLING CAPABILITY RATIO 10,04 10434 10458 10467 10,56 10423
STRENGTH CAPARILITY RATIO 1,40 3,50 Se78 R,09 10,39 12,67
¥ CANNISTFR PRNPERTIES ¥
REIGHT (IN) 118,55 136,62 151,10 163,83 175,52 186,52
PIAMETER (1IN} 29,68 42,61 52496 62,07 70,43 78,29
® WETGHTS (LB) %
ARRAY 2444,9 2970,6 1506,1% U114.4 4736,5 5394,1
BOOM IB1,7 786,5 1215,3 166%,2 2149,0 2h55,.8
CAMNISTER 127,0 U8 2 167 ,4 495,1 629,0 769,5
FULL TENSIDNER ta? 444 8,8 14.9 22,8 3245
INTERMEDIATE TENSIONER 1,0 1.1 1.4 1.8 243 2e9
FREQUENCY INDEPENDENY WEIGHTS (LB}
RLANKET ® 1540,0 SUPPORT STRUCTURE » 8,6 INTERCONNECT HARNESS = 775
ROX CNAVER = 71,0 BOY HINGE = 1.8 COVER LATCH = 6644
CONTAINER = 123,.5 MAST TIP FITTING = H,2 MID TENSTON MECHANISM m U8
CONY 8Y CRUTSE LATCH ¢ 248 CONT RX CVR LR LATCH = | CONT BX DEPLOY DEVICE = 8,7
CONT RX LAUNCH LATCH » ol GUIDE WIRE TENSIONER = 8,4



SLLETH

ARRAY TYPE LMBC roOLOOUY

ARRAY LENGTH A 84,0t M

213 L)

ASPECT RATIO =

MINTMUY FREQUENCY HY *daxa

sxske TOPSINNAL FREQUENCY HZ Rsbxx

AEERE

® ARRAY PROPERTIES %
ARRAY MASS (XG)
ARRAY WEIGHT (LB)
CENTFR OF GRAVITY (INM)
BLANKET TENSION (LB)
MOMEMT OF INERTIA It
MOMENT OF INERTIA 12
SPECIFIC POWER (KR/KG)
SPFCIFIC wWEIGHY (KG/KW)

&£ A0OM PRNPERTIES *
DTAMETER (1IN)
El C(1RelNmid)
ROOT SPRING {{LBe]IN/RAD)

RENDIMNG FREGQUENCY HZ *x%kx

RUCKLING CAPARTILITYY RATIO
STRENGTH CAPARILITY RATIO

¥ CAMNISTER PROPERTIES #
HEIGHT (1IN}
DIAMETER (1IN}

& WEIGHTS (LB) *
ARRAY
AOOM
CAMNISTER
FULL TENSIQNER
INTERMEDTATE TENSIONER

BLANKFET »

A0X COVER 2

CONTATNER =

CONT AX CRUISE LATCH =
CONT BX LAUNGH LATCH =

+ 1560,0

71,0 BOX
124,7

POWER/WING ® 75,0 KW

9.35

BLANKET AREA =

FREQUENCY DEPENDENT PARAMETERS

2010
#0329
010

10814
217%,.2
1469,7
f1.06
28000410
02035408
.Obq
14,4

24,08
215660409
«1021407
.93

1,33

112,44
28,38

2379.2
329.6
115,8

1,7
140

FREQUENCY INDEPENDENTY WEIGHTS (LB)

HINGE «

019
2079
2019

1288,9
2835,"7
1432,5
44,26
9266410
«20A3408
« USH
17.2

34,46
65958409
+3000407
10,13
3,37

129,64
40,66

2838.7
676, 4
222,9

H.a
1.1

SUPPORT BTRUCTURE =

MAST TIP FITTING =

2.8 CONT BX CVR CR LATCH =
o GUIDE WIRE TENSIONER w

o028
2122
028

£506,7
3314.8
1404,6
99,58
1060411
+2057+08
+ 050
20,1

42,75
15626410
5729+07
10475
Sebl

143,29
50,44

31344,8
1044 .1
132,9
8,3
.4

By.6
2,1
4,2

N
8,0

ARRAY WIDTH ® 8,00 M

«§1719407 INeSEQ

o036
e 166
2036

1735.46
3818,2
1182.5
177,03
21199+ 11
+2076+08
«0U3
23.1

50,00
29246410
« 9168407
10,23
792

155,26
59,00

3818,2
1424,3
447,0
14,1
1.7

INTERCONNECT HARNESS =

BLANKEY WEIGHT =

$ 048
213
« 045

197641
u3aT,3
1364,5
27bab]
RTINS
«2101408
2038
26,3

56,62
«lB8103¢10
1332408
10.03
10,23

166,19
66,81

4347,.3
182646
‘565.8
2146
2.2

COVER LATCH =

MID TENSION MECHANISM x
CONT 8X DEPLOY'DEVICE =

« 053
262
053

2228406
#903.0
1349.4
398432
«150041 1
2132408
<034
297

62,82
+ 72903410
21819408
Q.64
12,53

176,42
Tis13

4903%,0
P2UB,T
689,7
0.7
2.8

ANy
63,0
W05
B,7

1560.0 LB



9TT-d

ARRAY TYPE LMSE FolDout

POWER/WING = 75,0 KW

ARRAY WIDTH & 9,50 M

ARRAY LENGTH m 79,38 M ASPECY RATIO m 8,38 BLANKET AREA = 11719407 IN=S0Q BLAMKET WEIGHT ® §15460,0 LB
FREQUENCY DEPENDENY PARAMETERS
dhase HINTMUM FREQUENCY HZ #s¥%s o010 018 2028 «036 2045 2 053
ss4x0 TORSIONAL FREQUENCY HZ ®¥e¥s 035 071 2109 +148 189 232
veere  BENDING FREQUENCY HY w##4x o010 2019 028 +036 045 053
1
* ARRAY PROPERTIES #
ARRAY MASS  (KB) 1056,8 1238,7 1428,5 1626,8 1834,0 205046
ARRAY MEIGHT (LB) 2324,9 2725.2 31a2,7 3578,9 40%4,9 4511,2
CFNTER OF GRAVITY (IN) 1396,3 1361.2 1334, 1312,3 $294,1 127847
BLANKFT TENSINN (LB} 10,48 41,93 Q4,34 167471 262405 377435
MOMENT DF IMERTIA 11 o TOHL+10 SBD24410 29051440 ei012411 W1124414 s 1281411
MDMENT OF INERTIA 12 «2263408 «2272408 22286408 «2307408 »2333+08 «2365408
SPECIFIC POWER {Kw/KG) 2071 W06 o051 2 0Ub 041 « 037
SPECIFIC WEIGHT (KG/KW) 14,1 16,5 19,0 21.7 2445 2743
"% RDOM PRNPERTIES .
DTAMFTER (IN) 23,06 32,98 H0.RS 47470 53,93 59,7%
£l (i AelN=8Q) 13228409  L55355409  L13029¢10 420228410 439595410  ,59629+10
ROCT SPRING (LBwIN/RAD) 8992406 $2631407 24998407 «T961407 1151408 21560408
RULKLING CAPARILITY RATIOD 9,43 9,94 .97 9,87 9,59 Feib
STRENGTH CAPARILITY RATIO 1,26 3,23 5,41 7.73 10,05 12436
5 CAMNISTER PROPERTIES * )
HETGHT (IN) 106,98 123,35 136,33 147,64 157.92 167,54
DIAMETER (1IN) 2T, 21 38,91 48,20 56,29 63454 70,50
¥ WEIGHTS (LB) %
ARRAY 2324,9 2725.2 3142,7 3578,9 4034,9 4514542
BOOM 287,0 587,0 W06 122841 157040 192647
CANNISTER 106,2 203,9 303,6 406,5 513,1 523,6
FULL TENSIONER 146 4,0 7.9 13.4 2045 29,1
INTERMEOTIATE TENSIONER 1.0 1.1 1,4 1.7 2.1 2,7
FPAZBUENEY INBEPENDENT WEIGHTS (LB)
RLANKET 3 1560,0 SUPPORT STRUCTURE m Byb INTERCONNECY HARNESS = 175
HOX COVER = 71,0 BROX HINGE ® 2.4 COVER LATCH ® 59.9
CONTAINFR 8 125,8 MAST TIP FITTING = 4,2 MID TENSION MECHANISH » 0 05
CONT RYX CRUISE LATCH 8 2.8 CONY BYX CYR £R LATEH = o4 CONT BX DEPLOY DEVICE m 8.7
CONT BYX LAUNCM LATCH w ol GUIDE WIRE TENSIONER » Teb



ARRAY TYPE LMBC FOLDOUT POWER/WING = 75,0 KW ARRAY WIDTH ®10,00 ™

LLlL™4H

ARRAY LENGTH m 785,60 M ASPELY RATID = 7,58 BLANKET AREA = 231719407 INeSQ BLANKET WEIGHT ® 1560,0 L8
EREQUENLY DEPENNENT PARAMETERS
EEs sk MINIMUM FREQUENCY HZ ®»¥3x& 2010 019 <028 034 2 0US 4053
xxved TORSIDNAL FREQUENECY HI #*¥5x» +031 LY + 0948 « 133 0169 0207
AkRkR BENDING FREQUENCY HZ *bdrkxk 010 019 028 «036 S 045 053
]
¥ ARRAY PROUERTIES *
ARHAY MASS (K6) 1036,¢ 1197, 1364,0 $1537.8 1718,2 190644
ARPAY WETGHY (LB) 2279,.7 2633,6 3000,8 3382,8 3780,1 4193,.4
CENMTER OF GRAVITY (IN) 1330,0 1297,0 1270,9 1249,5 1231 ,4 121549
RLAMKFY TFMSION (LB) .96 39,83 89,62 159,33 PiR.8S 358,49
MOMENT OF YNERTIA 11 «H2%1410 o 7024410 e TR29¢10 o BB65+10 «9534+10 1044418
MOMEMNT OF INERTIA 2 «2503508 2512408 s 2528408 22549408 «e2577408 2611408
SPECIFIC POWER {KA/KG) N72 063 e 0S5 QU9 W84 039
SPECIFIC AEIGHT {KG/XW) 13,8 16,0 18,2 2045 22.9 2544
¥ ROOM PRNPERTIES #
DIAMETER (N} 22,186 31,65 39,15 48,65 $1,55 87,03
EI (LBelNa3n) «11280409 26948400 + 10990410 220328410 « 385084410 +HRUTB+10D
ROOT SPRING {LAeIN/RAD) «71879404 « 2325407 4400407 +B6979¢007 o 1005+08 J1360408
AUCKLING CAPABILITY RATIO 9,75 9,78 .73 9,55 9.21 B.75
STREMNGTH CAPABILITY RATIO 1,20 3.t0 5.26 7.53 9.84 12.16
¥ CANNISTER PRNPERTIES ¥
HETGHT (1N) 102,04 117,70 130.08 160,81 §150.54 159,58
NTAMETER (TN) 2641% 17.34 46419 53,87 60,83 67,29
& WEIGHTS (LR) =»
ARRAY 2279,7 2633,6 3000,8 3382,8 3178041 4193,4
20 251.7 513.6 78%,8 106847 136245 166746
PEMNISTER 97,8 187,58 278,58 37241 468,64 567.9
FulLl TENSIONER 1.6 3.8 Teb 12.8 19.5 2747
INTERMEDTATE TENSYONER 1.0 141 143 1,7 2ot 246
FREGUENEY INDEPENDENT WEIGHYS (LB)
ALANKET = 1560,0 SUPPDRYT STRUCTURE = 846 INTERCONNECT HARNESS = 77.%
#0X CDVER = 7T1.0 BOX HINGE = 2,8 COVER LAYCH = 572
CONTAINER = 126,9 MAST TIP FITTING = 4,2 MID TENSION MECHANISM » «05
CONT BX CRUTSE LATCH g 248 CONT RX VR CR LATCH = o CONT BX DEPLOY DEVICE ®= 8,7
FONT BX LAUNCH LATCH & ol GUINE WIRE TENSIONER = 7.3

&1 AOVd TYNIDIYO

RIrIVAd 9004 J0



ARRAY TYPE | MSC FoLbOUT POWER/WING B BO,D KW ARRAY WIDTH a 7,00 M

81T-4

ARRAY LENGTH m{15,28 M ASPECT RATIO wm 16,46 BLANKEY AREA 3 +12500+07 INeSQ BLANKEY WEIGHMT ® 1464,0 LB
FREQUENCY DEPENNFNT PARAMETERS
2T Y MINTMUM FREQUENCY MZ *¥axs 010 019 027 o035 043 2051
¥4 TORSIONAL FREQUENCY HZ %3ksx 2069 AUk 2231 2325 29 542
¥5098 BENDING FRFAUENCY HZ Sxéan W 010 2019 L0227 s 035 2043 ¢ 051
* ARRAY PROPEXRTIFS &
ARRAY MASS (XG)Y 1385,8 187042 2401,6 2988,2 3633.6 4%41,1
ARRAY wWFIGHT (LH} 3057.5 4114,5 5283,.6 69574, 0 T993,9 I550,3
CENTER OF GRAVITY (IN) 1982.7 1942, 1916,8 1899,1¢ 1884, 1 1876,0
ALANKET TENSTON (LB) 16.19 b4aTH 165.67 258,97 UL YY) S82468
MOHENT OF INERTIA It 1893411 JPUBRYLY f 3136441 3858411 J4650+ 11 5526411
MOUENT OF INERTIA I2 1334408 « 1342408 13504408 21371408 «1393+08 1420408
SPECIFIC PONER (KW/KE) L 0S8 S043 L0353 027 022 «018
SPECIFIC WEIGHT (KG/XW) 17.4 23,4 30,0 37.4 [3- 1 5443
* annM PROPERTIES «
DISMETER  (IN) 31,43 45,69 57.50 68,22 78,34 88.11
ET (LBelNaSH) +ASHTS+09 20390410 «951169+10 w10136411 «17625+11 28202411
RONT SPRING (LBeIN/RAD) 2278407 JB995407 2159%+08 2329408 3526408 #5017408
BUCKLING CAPARILITY RATIO 10,68 11465 12+61 13,42 13,89 13.68
STRENGTH CARPABILIYY RaTIO 1.71 3,99 6.28 84,50 10.66 12,76
* CANNISTER PRNOPERTIES # .
HEIGHT (IN) 151,69 175.:7 194,67 212.35 229,04 245.16
NIAMETER (IN) 37,09 93,91 67.88 80,50 92,44 103,97
¥ WEIGHTS (LR) =
ARRAY 3057.5 4114.,5% 5283,6 6574,0 7991,%9 255043
ROUM TT1a9 1631,0 2583,7 363644 4795.4 6065+6
CANNISTER 199,8 310%3,9 603,8 8%2,0 1082,1 1353,9
FULL TEMSIONER 2el S.7 f1,.8 20.% 3.2 Uh,e%S
INTERMENTIATE TFNSIONER 1e 1,2 1.6 241 2.8 3.6
FREQUENEY INDEPENDENT WEIGHTS LAY
RLANKEYT = ' 1644,0 SUPPORT STRUCTURE m Gl INTERGONNECT HARNESS = 82,7
80X COVER = 75.8 BOX HINGE = 1.0 COVER LATCH = 95,7
COMTATINER g 127 .1 MAST TIP FITYING = 4.4 MIND TENSIUON MECHANISM = 04
CONT RX CRUTISE LATEH & 2.8 EONT 8Y ¢VR R LATCH = ol CONY BX DEPLOY DEVICE = 9,3
CONT 88X LAUNCH LATCH = ! GUIDE WIRE TENSIONER = 10,9



6TT-2

~

ARRAY TYPE LMSC FOLDAUT

ARTAY LENGTH wi07,53 M

AAERE MINIMUM FREQUENCY HI ¥%sk¥
wkeds TORSIONAL FREGUENCY HZ #¥3%xk
FEnes BENDING FREQUENCY HZ =3#5%

% ARRAY PROPERTIES
ARRAY MA3S (KG)
ARRAY WEIGHT (LB}
CENTER OF GRAVITY (IN)
BLANKEYT TENSION (LB)
MOMENT OF INERTIA It
MOMENT OF INFRTIA ]9
SPECIFIC PNWER (KW/¥G)
SPECTIFIC WMEIGHT (KG/KW)

¥ ROOM PROPERTIES ¥

DIAMETER (IN)

ET (LB=1N=30)

ROOT SPRING (LA=IN/RAD)
RUCKLING CAPABILITY RATIO
STRENGTH CAPABILITY RATIO

x CANNTSTER PROPERTIES *
HEIGHT (IN)
DIAMETER (1tN)

» WEIGHTS (LB) #
ARRAY
BONA
CANNISTER
FULL TENSIONER
INTERMEDIATE TENSIONFR

RLANKET 3
AO0X COVER =

CONTAINER 3 128,2

CONT BX CRUISE LATCH =
CONT 8X LAUNCH LATCH =z

ASPFCY RATIO ® 14,34

1644,0

POWER/WING ® 80,0 KXW

BLANKET AREA =

FREQUENCY DEPENDENT PARAMETERS

2010 + 049
2040 +125

« 010 JUte
1319.3 1748,9
2902,5 1781,6
185h,4 1815,3
1S.14 60,43
1573411 s 190U+11
«1526+08 .1533*"8
s 061 «0L7
té,5 21,5
29,72 43,018

« 36494409 W36012¢10
o 1925407 p5835+07
10,47 11.20
a3 1.87
14217 160,10
15,07 50475
2902,.5 3I781.6
GUd,0 1349,0
178.1 48,6
2al S.4

1.0 1.8

FREQUENCY INDEPENDENT WEIGHTS (LB)

SUPPORY STRULTURE =
BOX HINGE =

MAST TIP FITTING =
tONT BX CYR CR LATCH »
GUIDE WIRE TENSIONER =

#027
197
2027

2154,1
4739,.1
1788,3
13%,96
2454411
1547408
» 037
26,9

51,50
e 39503410
s 1149408
11.89
boi8

182407
63,40

4739,1
2118,8
530,13
1.1
1e6

I= s O
s 8 2w 8
L AT N

ARRAY WIDTH m» 7,50 M

«12500407 INe30G

2036
274U
036

2627.9
5781.3
1768,8
241,74
e299554¢11
01555’08
e 030
32.8

63,68
«T6959¢10
s 1894408
12,43
Ba04

198,21
79414

5781,3
295743
725.5
19,0
240

YNTERCONNECT HARMESS =

BLANKEY WEIGHY =

,044
0359
000

314244
6913.3
1754,1
ITTe07
+3500+11
215868+08
,025
39,3

72,63
e13167411
+2B3U+ 0B
12.68
10465

213,30
85,94

6913,3
3868,3
935,7
£9.2
2.7

COVER LATCH o

MID TENSION MECHANISM g
CUNT BX DEPLOY DEVICE .®

+ 051
+US0
#0514

3699,9
8139.7
1TU2.4
543,604
090411
stb17¢08
022
Ub,2

8t,59
20764+
+ 3985408
12,54
12.81

22776
Y6028

B139,7
4855.%
116,90
bl.6
3.4

Lw O W

- De »
A I= =~ =)

1664,0 LB

SI{H{FH&_rFVt{HjnﬂD

};Lf]j{ﬂﬁi'ﬂfx)a-iuj



ARRAY TYRE |MSC FOLOOUT POWER/HWING B B0,0 KW ARRAY WIDTH = 8,00 M

ARRAY LEMGTW m{00,8] ™ ASPECT RATIO w 12,60 BLANKET AREA = 12500407 INe3Q BLANKET WEIGHT & §664,0 LB
FREQUENCY DEPENDENT PARAMETERS
ressess MINIMIIM FREQUENCY MZ kx$¥s 2010 010 » 028 « 036 2044 o052
¥5e04 TORIIONAL FREGUENCY M7 kx%x2 2082 «d09 w170 235 v 305 36}
L2322 BENDTNG FREQUENCY HZ wassy 2010 019 L0228 2036 2044 0052
* ARRAY FRQPERTIES *
ARKAY MASS (KG) 1263.8 160t,5 1944 ,8 2355.,7 2775.8 322645
ARRAY WETIGHT (L8) 2780,4 3523.3% 432244 5182.46 6106,8 709842
CENTER OF GRAVITY (IN) 1746,2 1705,4 1617.4 1656,7 1640,7 1627.8
RLANKFT TENSTON [LB)Y 14,16 56465 127,46 226,60 154,06 509,85
“AYENT OF INERTIA 11 «13304114 1639611 21972411 FLEINSE edTibetd w312Ge11
MHOMEHNT OF TNFRTIA 12 +1730408 o 1738408 «1752+08 +1772408 o 1797408 1628408
SPECIFIC POWER {KW/KG) 2063 050 iy 034 2029 « 025
SPFCIFIC AEIGHT (KG/KW) 15,8 20,0 2u.6 29.4 4,7 403
tf % RONM PROPERTTIES *
;A CIaMETER  (1N) 28,24 40,69 S0,R3 59,85 68,23 76,19
N EI (18=TNaiD) +29658409 12835410 «31239+10 HONSLe10 «10141411 o15TTUs Y
e ROOT SPRING (LBeIN/RAD) NTYITY JUSLUDT 29633407 «1573408 22330408 «32Uu5408
RUCKLTIHR CAPABILITY RATID 10.29 t0.84 11,34 11,68 11475 11,51
STRENGTH CAPABILITY RAYID 1.55% 3.75 bellb 8435 10,60 j12.80
® CANNISTER PROPERTIES #
HEIGHT (IN) 133,87 154,46 171,18 186,07 199,89 213,03
DIAMETER (IN) 33,29 48,02 59.98 TO,62 80.5) 89,91
® WEIGHTIS (LB} £
ARRAY 2780 4 x523,.% 4322.6 5182,6 6106,8 T0%8,2
ROOM 544,% 1132.3 1760, 4 2449, 3182.6 3969.2
CAMNISTER 60,1 31,7 4711,.2 640,7 8z21,2 1013,6
FulLl TENSIONER 1.9 5a1 10,4 17.8 27 ¢l 39.1
TNYERHMEDTATE TENSIONER 1.0 1.2 1.5 €0 246 3.3
FREQGUENCY INDEPENDENY WEIGHTS (i8)
BLANKEY = 1464,0 SUPPORY STRUCTURE = Gl INTERCONNECT HARNESS n 82,7
80X COVER = T5.8 BOX HMINGE m 1.6 COVER LATCH = B4
CNNTAINER = 1293 MAST TIP FITTING n [ MID TEMSION MECHANISM o «0U
CONT HX CRUTISE LATCH 2.8 CONT AX CVR CR LATCH = ol CONT BX DEPLOY DFVICE = 9e3
CONT AX LAUNCH LATCH 3 ol GUIDE WIRE TENSIONER = 9,3



ARRAY TYPE LMEC FOLOOUY POWER/WING = 80,0 KXW ARRAY WIDTH = 8,50 M

XA

ALITIVND ¥900d 40
81 @Hvd TVNIDINO

ARRLY LENGTH & QU 88 M ASPECY RATIO 8 11,18 BLANKET AREA ®© 212500407 IN»30 BLANKET WEIGHY 3 1664,0 LB
FREDUENCY DEPENDENT PARAMETERS
L IR 2 MINIMUM FREGUENLY MHZ stess « 010 «019 + 028 «036 s 008 +052
sxe2t TORSINWAL FREQUENCY HZ? £x3sx T L0066 « 148 204 264 « 327
21T RFNNING FREQUENCY HZ #%x#%» o010 019 « 0238 0036 eOU4 2052
¥ ARRAY PROPERTIES *
ARRPAY MASS (KG) 1219.3 1508,5 1816,6 218%.0 2494,8 2866.9
ARRAY WEIGHT (L8) 2682,4 1314,48 3806,6 4719,1 5488,6 6307.2
CENTER OF GRAVITY {INY 1648,8 1609,0 1580,7 1559.3 1542.3 1528.4
ALANKET TENSION (L8} 13,33 53,32 119,494 2i13.27 331,23 479,86
MOMENT OF INERTIA It METIEIN! 1373411 W 1620¢11 o 1883411 22163411 2862418
MOMENT AF TNERTIA 12 1947408 « 19556408 o 1971408 « 1992408 «2018408 205108
SPECIFIC POWER (KW/KG) 20656 + 053 +0Hl » 037 W03 028
SPECIFIC WEIGHT (KG/KW) 15,2 18,9 22,7 2648 X1.2 35.8
% RONM PROPERTIES &
DIAMETER (IN) 26,89 38,567 UB.17 56,57 64,31 71,63
El (LBReIN=»3R) S2UL53409 210667410 225196410 « 87954910 +B80056410 o 12323411
ROOT SPRING {LBeIN/RLD) sll2E407 JU2482407 8158807 1328408 01951408 eR6T6408
RUCKLING CAPABILITY RATIOD 1015 10,56 10.89 11.07 11.02 10,70
STRENGTM CAPABILITY RATIO 1,47 3.62 .92 8,22 10,51 12.75
¥ CANNYSTER PRORERTIES ¥ ]
HETGHT (IN) 126,54 16%,98 161466 §175.51 188,29 200,37
DIAMETER (IN) 31,73 45,63 56484 66.75 15,89 64,53
¥ WEIGHTS (LB) %
ARRAY 2682.4 3318,8 3956,6 47191 S488,.6 6307.2
3800 46%5,1 6243 1493,14 2058,9 2661 .4 3301.9
S CAMNISTER 145,0 281,0 4g2.8 S72.0 729,5 896,0
FULL TENSJONER 1.9 4,9 9.9 16.8 25.8 3648
INTERMEDIATE TENSIONER 1,0 1. 1.5 1.9 2453 3.1
FREQUENCY INDEPENDENT WEIGHTS (L8}
BLANKE? = . 1664,0 SUPPORY STRUCTURE = Gl INTERCONNECT HARNESS = 82,7
80X COVER = 75.8 POX HINGE = 1,9 COVER LATCH = Te7
CONTAINER =u 10,5 MAST TIP FITYTING = 4,4 MID TENSIDON MECHANISM o + 04
CONT BX CRUISE LATCH = 2.8 CONT AYX CVR CR LATCH = 24 CONT 28X DEPLOY -DEVICE = %3
CONT B8X LAUNCH LATCH » ol GUIDE WIRE TENSIONER = 8,8



zeT-4

ARRAY TYPE LMBC FOLNDOUT

POWER/WING = BO,0 XW

ARRAY WIDYH = 9,00 M

ARRAY LENGTH 3 89,61 M ASPECYT RATIO ® 9,96 BLANKEY AREA =  ,12500+07 IN=SQ BLANKET WEIGHT = 1&664,0 LB
FREQUENCY DEPENDENT PARAMETERS ,
2IE Y MINIMUM FREQUENCY HY ##%sx 010 +019 028 036 L0448 2052
¥rekf TORSIONAL FREQUENCY HZ #xdte SOut s 085 o131 180 23 «285
¥exk% BENDING FREQUENCY HZ #4¢¢x o010 2019 078 «036 2044 w052
$ ARRAY PROPERTIES #
ARRAY MASS (k) 1183,0 1433,46 1698, 4 1978.4 2274,5 2587,2
ARRAY WwEIGWT (LB) 2602.6 3iS4,0 3736,5 4352.6 5003,9 569149
CENTER QF GRAYITY (IN} 1562,0 1523.7 1495,6 1473,8 1456,2 tddi.b
RLANKET TENSTON (LB) 12,59 50436 113,30 201,42 14,72 453,29
MOMEMT OF INERTIA I S0LUL1D 1168411 #1355+11 1553411 LTSN WA082411
MOYMENT QF INERTIA 12 2177408 2187408 2202408 2224408 22253+08 2287408
SPECIFIC POWER {Ka/KG) 2068 056 w047 040 «035 °031
SPECIFIC WEIGHT (KG/KW) 1u.P 17:9 2l.2 24,7 28,4 32.3
¥ BO0OM PROPERTIES *
DIAMETER (IN) 25,70 36,88 45,84 53,74 60,93 67,72
El (LBolhaS§q) « 20415409 86569409 « 20661410 «38%U3e10 +HUU99 10 98028410
RONT SPRING (LReIN/RAD) W 1245407 + 3680407 « 7065407 21136408 01659408 « 2278408
BUCKLIMNG CAPABILITY RATIOD 10,03 10,31 10452 10.58 10,82 10,05
STRENGTH CAPABILITY RATIO t.40 3.49 Be78 8,08 10,38 124066
* CANNISTER PROPFRTIES # .
HETGHT (1IN} 120,02 138,47 15%.24 166,23 176414 189,35
OIAMETER (1IN} 30,33 43,52 S4.09 63,38 71,50 79«91
* WEIGHTS (L B) =
ARRAY 2602.6 3154,.0 3736,5 4352,6 500%,9 5691.9
ROQM 4ol 826,7 1276,.9 1783,.4 2256, 27871
N CANNISTER 132,¢2 255,2 382,5 515.4 654,6 Boo,.7
FULL TENSINNER 1,8 d,6 9.4 16,0 il 34,8
INTERHMEDIATE TENSIONER 1. 1.2 1,4 1,9 244 3.0
FREQUENEY INDEPENDENT WEIGHTS (LB)
BLANKEY = 1664,0 SUPPORY STRUCTURE n 9.1 INTERCONNECT HARNESS. @ 82,7
ROX LOVER = 75.8 BOX HINGE = 2,2 COVER LATCH ® 7546
CONTAINER 131,46 MAST YIP FITTING = 4,4 MID TENSION MECHANISH = 2 0%
COMT &X CRUISE LATCH = 2.8 CONY BX €VR PR LATCH = o4 CONT BX DEPLOY DEVICE = 9,3
CONT RYX LAUNCH LATCH u o) GUINE WIRF TENSIDNER = 8.4



£ECI-4

ARRAY TYPE LMSC FoOLOOUY

ARRAY LENGTH = 84,80 M

saes
'

ASPECT RATIO »

MINIMUM FREGUEMCY H2 #¥%¥%$

«¥¥ed TORSIONAL FREQUENCY HZ #%%¥x

SEKES

* ARRAY PROPERTIES *
ARRAY MASS (KG)
ARRAY WEIGHT (LB)
CENTER OF GRAVITY (IN)
BLANKET TENSTON (EB)
MOMENT 0OF INERTIA 11
MOMENT OF INERTIA 12
SPECIFIC POWFR

$ A00M PROPERTIES *
DTAMETER  (IN)
Et (LBeINa§Q)

RONT SPRING (LReIN/RAD)

(KW/IKG)
SPECIFIC WEIGHT (KG/KW)

BFNOING FREQUENCY HZ #6%xs

RUCKLING CAPABILITY RATIO
STRENGTH CAPARILITY RATIO

¥ CANNISTER PROPERTIES @
HEIGHT (1N)
DIAMEYER (IN)

* WEIGHTS (LB) =
ARRAY
Biom
CANMISTER
FULL TEMSIONER
INTERMEDTATE TENSIONER

BLANKET =

BOX COVER =

CONTAINER =

CONY RX CRUISE LAYCH =
CONY BX LAUNCH LATCH g

tohU,0
75.8
132.7
2.8

ol

POWER/WING = 80,0 KW

8,94 BLANKET AREA &

ARRAY WIDTH = 9,50 M

«12500+07 IN=SE

FREQUENCY DEPENDENT PARAMETERS

010 2019 +028
o037 076 o117
2080 019 « 028
1153.1 1372,4 1602 .4
2536,9 I019,.4 31525.6
1upu,! 1447,5 1419,9
11,93 47.71 107.34
«BT04+10 d1007T¢11 « 11514191
wed21408 s2U314+08 2447T+08
NH9 + 058 2050
14,4 11,2 20,0
24,63 3%.29 43,77

« 37230409 72548409 oi1Ti182410
J109640T7 « 3223407 0152407
9,92 10,11 10.22
1,33 336 5.60
114,17 131,75 145,75
29,07 41,64 B1a65
253649 3019,.,4 31525.6
349,3 T16,8 1103.2
121,14 23%.3 348,.9
1.8 4,4 8,9

1a0 1.1 1,4

FREQUENCY INDEPENDENT WEIGHTS (LB)

8UPPORT STRUCTURE = \ Iy
BOXx HINGE = 2,6
MAST TIP FITTING » G4
CONY 8X CVR CR LATCM = ol

GUIDF WIRE TENSIONER ® 8,0

+ 036
+ 159
« 036

1844,4
4057.6
139841
190,82

$ 1303411

«2470408

« 043
23.1

51.19
«3214UB310
L9BU2407
10417
7+%91

158,00
b0,h}

4057 .6
1509,0
467,9
15,2
1,8

INTERCONNECT HARNESS =

BLANKET ®WEIGHT =

.0“5
204
2 045

2u98.4
4616.5
1380,1
2%8.16
161411
02500408
2038
2bh42

5797
«52860+10
.lﬂ2°+0&
9,93
10,22

169,10
48,41

461645
1935,0
S592,4
23.2
243

COVER LAYCH =

MID TENSYON MECHANISM n
CONT BX DEPLOY DEVICE =

+052
251
.053

2365,2
S203.4
1345,.1
429,35
elbPBriY
«2537¢08
034
29,4

64,32
«B0089+10
|‘952+08
.51
12.52

179.65
75,89

§5203.4
2381.7
72241
33,0
249

82,47
1.9
2 05
943

1664,0 LB

0
,Tvﬂr;guy)& o
éf%ﬁ{ﬁda.'ﬁdﬁﬂfﬂfﬂj



ARRAY TYPE LMBC FOtOOUT POWER/WING = 80,0 KH ARRAY WIDTH =10,00 M
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ARRAY WIDTH = S,50 M
48,8 LB

L 000 Jo0d

« 090 «104

o193 222

92.8 92,4

12,16 12.19

2421 222

44,1 44,8

Ul A | 98,8

159.3 154,95

4,50 6,00

5253407 5316407

2055406 264S406
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CET-H

ARRAY TYRE GE ROLLOUT POWER/WING 8 B840 KW ARRAY WIOTH = 4,00 M
BLANKET ANEA m «BABAGH(0S THNwS BLANKET WEIGHT @ 48,8 LB
FREGUENCY DEPENDENT PARAMETERS
#5406 MINIMUM FREQUENCY HZ suss4s L032 L, 055 L077 2094 o109
¥vues TORSIONA|L FREQUENCY HZ #akx3 J032 . 055 o077 « 094 si09
L I3 Y] RENNING FREQUENECY HZ #¥%%x 068 oit7 e 166 «2n3 234
* ARRAY PROPERTIES *
HLANKET WIDPTY (IN) 103,68 1n3,% 103.0 102.8 10246
AMRAY LENGTH (M) 19,58 1093 10.96 10,99 11.n0
ASPECT RATTIO 1.581 t,82 1+83 183 t.83
ARKAY MASS MG 47,8 43,4 44,2 44,9 45,5
ARRAY WELIGHT (LR} LTS 95,5 97,2 98,8 100,1
CENTER OF GRAVITY (IN) 140,2 139,9 139,3 1384 137.7
TENSTON PER BLANKEY (LB) « 50 1,50 J.og 4,50 b, 00
MOMENT OF INERTIA 1} .ﬂlalin7| +H19U407 «426%¢07 4321807 24369+07
MUMENY OF TNERTIA 12 «3d1d4nb «338lUsnéb «33614nh «334Tenb ¢3337406
SPECIFIC POWER (KW/XG) 187 o184 «181 178 o176
SPECIFIC WEIGHT (KG/Kw) 5.3 5.4 5.8 S.6 .7
BLANKET = #MaAST CLEARANCE (IN) 13,0 13,0 13,0 1340 13,0
® RO0M PHOPERTIES #
DIAMETER (IN) 2.74 3,61 4,30 d4a77 Se13
El (L3«TN=83) 226559405 +80337405 s161734nb s 203656406 232599406
ROOT SPRING (LB=IN/RAD) 1517404 «3479404 5879404 e 7995, 04 09906404
AUCKLING CAPABILITY RATIO . 10,04 Seb2 4413 1,38 2493
STREMGTH CAPARILITY RaTIO .92 te18 197 2465 3,27
* CANNISTER PROPERTIES .
HEIGHT (IN) 14,00 15,91 16469 17449 18,14
DIAMETER (1N} 3,23 de26 5,08 S+b63 6,05
® WEIGHTS (LAY »
ARRAY U, 9%,5 97.2 98,8 1001
ROOM 5 1.0 1.4 1.7 1.9
CANNISTER te2 2.1 2.9 3.6 4,2
TENSTON MECHANISM 9 1.0 1.1 1.4 1.9
MAST SLEEVE +B8 9 2 1.0 140
SHAFT t.4 1.4 1.5 1.7 2e0
HEADER 2.0 2.6 2.7 2.8 249
DRUM BEAR]ING 1.5 1.5 1,6 {46 fab
CFNTER SUPPQRT 6.8 6.8 bl .8 beb
CRyYM DEPLOY ACTUATORS 1.3 1.,% 1,3 1.3 143
SLIP RING ASSEMBLY T00 Tett T.0 7.0 7.0
LE&DING EDGE MEMBERS 1.2 3.2 3,2 31 3.1
nesy 17,7 17,7 17,6 17,0 17,5
LATCHES - 3 ¥ P | 3 3

121
v124
«262

0244
11,02

1 .84
10l.4
13740
T80
24813407
«3329%406
w174

Se8

‘15.0

~ 5,43
«U0BLU+06
«1178405
2063

3,88

18,463
-TY L]



ARRAY TyPE GE ROLLOUT POWER/WING » 10,0 KW ARRAY WIDTH & 3,00 M

BLANMET AREA = od 1211406 INeSQ BLANKET WEIGHT = 51,0 LB

FREQUENCY DEPENDENT PARAMETERS

saene HINTMUM FHEQUENCY HZ ®%s3x 2018 L030 2041 0590 2057 2063
588+ TORSIONAL FREQUENLY HZ s¥%s% «058 « 030 «041 « 050 . W 057 « 063
112 2d BENDING FREQUENCY NZ s¥xiky 2035 061 085 w104 o119 «133

¥ ARRAY PROPERTIES ¥

ALANKET wWiDTW (IN} 43.7 43,0 4g.4 42,0 41,7 H) 4
ARRAY LENGTH (M) 32.28 32.84 33.29 33.60 331,84 Ya,04
ASPECT QaTt0 10476 10,95 11.10 11,20 11,28 11435
ARRAY MaASS (KG} u4s,5% 4B, 6 51.8 S4.4 56.5 58.5
ARHAY WEIGHT (LR) 100,1 106,9 £113,9 11%.6 1P4.3 t28.7
CENTER OF GRAVITY (IN) 470.0 H6T,9 460 ,1 460,2 456,46 45440
TENSINY pER ALANKET (LRA) «50 1,50 3400 4,50 be 30 T+50
MOMENT OF INERTIA [t «41R9:08 «4518408 +4835+08 « 5080408 5277408 #9462+ 08
HOHENT OF (NERTIa 2 5099405 «5886405 «5723405 5618408 « 5536405 25470405
SPECIFIC POwWER (KW/KG) 2220 2206 193 184 77 o178
SPECIFIC WELIGHT (KG/KW) 4,5 4.9 5,2 S.4 5.7 5.8
ALANKET « Ma8T CLEARANCE (INY 12.7 12,5 12,4 12.3 12,2 12,1

& -

=

L * ANOM PROPERTIES =

w DIAMETER (TN} 5,34 Te14 8,55 9,91 10,34 10,97
EI (LAe=[N=S§3) «233784p6 272568416 21491547 «22791407 «30830407° J3900d4407
RONT SPRING (LBeIN/RAD) « 7750404 « 1813415 «3111408 276409 18364405 +6398405%

. RUCKL ING CAPARILITY RATID 38,09 22.74 16430 13,43 11.91 10.72
STRENGTH CAPABILITY RATIO 1.08 2o bid 3.96 5.22 6,51 T+55

* CANNISTFR PROPERTIES ®
HETGHT (IN) 28,461 30.82 32489 34,29 35,01 35,92
DIAMETER (IN) 6,30 8,43 10009 11,22 t2e20 12,94

¥ KEIGATS (LA) #

ARRAY 100,1 106,9 113,9 119,86 12443 §2647
ROOH 5,8 6.7 9.7 1241 13.9 158
CANNISTER 4,3 To6 10,9 13.5 15,9 1749
TENSION MECMANISM lel 1.3 1eb | 2.3 2eb
MAST SLEEVE 2.3 2.7 3.t 3.4 3,6 3.8
SHQFT '9 ‘.n 1.0 !.0 1.0 llo
HE ADER 2ot 2e2 Y 4 ?03 ?03 o3
DRUM BEARING R 1.5 1,8 1,6 ) 1.6 £e7
CENTER SUPPQRT Ssti Selt S5 5.5 55 5.9
DRUM DEPLOY ACTUATORS 1.3 1.3 1.3 1.3 1.3 143
SLIP RING ASSEMBLY 7.2 742 Te2 T2 Te2 Te2
LEADING FDGE MEMBERS 1.3 1,3 1.3 1.3 1.3 1.3
NRUMS , T.6 1,5 7.4 T.3 7.3 7.2
LATCHES ol o) 'S o P | el

ALIIVND ¥900d 40
81 3HVd TVNIDIEO



yET-H

ARRaY TYPE GE ROLLOUT

LA

BLANKET AREA ®

MINIMUM FREQUENCY HZ #¥¥iw%

sss1¢ TORSIOMAL FREQUENCY HZ 4xsda

L2 2R ]

| 4

*

-

BENDIMG FREQUENCY HZ we¥rx

ARRAY PROPERTIES #
BLANKET WIDTH (IN)
ARRAY LENGTH (M)
4S5FPECT RATYIO
ARRAY MASS (KG)

ARRAY WEIGHT (( R}

CENTER OF GRAVITY (IN)
TENSION PEo BLANKET (LB)
MOMENT OF INERTI& T4
HOMENT OF INERTIA 7
SPECIFIC POWFR  [(KW/K[)
SPECIFIC wEIGHT (KG/KW)

BLANKET o MAST CLEARANCE (IN)

BOOM PROPERTIES #
DIaMETER (1N}
El {(Lue]lNe80)
RDOT SPRTING {LB«IN/RAD)
RUCKL ING CAPARILITY RaATIO
STRENGTH CAPABILITY RATIO

CANNISTER PRNOPERTIES #
HEIGHT (IN)
DYAMETER (N}

WEIGHFS (LR)
ARRAY
ROC™M
CANNISTER
TEMSION MECHANISM
MAST SLEEVE
SHAFT
HEADER
DRUM REARING
CENTER SUPPQRT
CRUM DEPLOY ACTUATORS
SLIP RING aSSEMBLY
LEADING FOGE MEMRERS
nRUYS
LATCHES

13111406 INeB8Q

POWER/WING ® 10,0 KW

BLANKEY WEIGHY a

FREGQUENCY DEPENDENT PARAMETERS

019
onli9
$039

¥3,.8
26,24
T.50
45,2
99,5
$79,9

« 50
22743408
.9“77005
21

1,8

12.8

{,6%

« 15442406
.5679+04
28,94

oAY

e wfm U D e e T D
" * & o ¥ ® s e & b= s

- O WE UIY D e U

2033
+ 033
w087

53,1
26,57
TaS9
47.%
10d,4
378,0
1.50
+€89B8408
09231405
s211

4,7

12,7

bt
+4TH49BADS
01319405
. 16492
{198

27.42
Ta27

[
=

O afom Jlve (U= T A &
2 ® & » ® a8 s s @ e e

- UG HMBAIND = g~~ e

046
046
+095

52,6
26,483
Tab?
49,8
109,585
174,9
.00
3044408
29043405
201

5,0

1246

Telb
+96905+406
22285205
12.08
3.25

2922
Beb9

-
D

hcdaaiie Tl VIR R TIPS
" & 8 & % v s e s w ea aa

- = PN EUN WS SN

ARRAY WIDTH = .50 M
bia0 LA

0596 » 065

o056 e 045

o116 o133

522 52.0

27.01 £T.15

TeT2 Telb

St.7 53,3

113.7 117.2

171,.8 69,7

4,50 6400

e ¥155408 « 3209408

«8921408 «8826405

193 «188

S.2 5.3

t2eb 12.5

8,18 8,81

14732407 + 19850407

23083495 23855405

9,93 8,65

’-l.32 5-23

30,43 31437

D465 10,40

1:35,7 t1T.2

8,5 ®.9

to,1 11,7

1.9 241

240 77

1,0 1.1

203 a.s

’tb 1.6

55 G.6

1.3 1,3

T.2 1.2

1.6 1,6

9.0 9.0

.i .1

,072
2072
s 149

5147
27.27
Te79
S4,7
120.4
167.6
T450

e 3332408
e 8750408
«183%

5.5

1.5

934
25029407
+ 4587405
Te?7
6,19



CET-H

"

ARRaY TYYPE

seEES
111
fasxs

ALANKET #1
AHRAY LENG
ASPECT RAT
ARRAY MASY

GE ROLLOUT

BLANKEY AREA =

% ARRAY PROPERTIES #

NTH (IN)
TH (M)
10

(KG)

ARMAY WEIGHT (LR) -
CENTER OF GRaVITY (IN)

TENSION PER RALANKEY (LB)

MUMENT QF
MOMENT OF

SPECIFIC POwER

INERTIA 1%
INERTIA 12
(KW /KG)

SPECIFIC WEIGHT (KG/KwW)

RLANKET = MAST CLEARANCE

DTIAMETER

# ROOYM PROPERTIES =

(INY

EI (Lu=INe3Q)
RGOT SPRING (LBeIN/RAD)

AUCKLING CAPARILITY RaATID
STREMGTH CAcARILITY RATID

HETGHT ([N

* CANNISTER PHNPERTIES *

)

DIAMETER (TN)

ARRAY
ARO0OM

CANNISTER

* WEIGHTS (LR) *

TENSION MECHANISHM
HaST SLEEVE

SHAFT
HE ADER

DRYM BEARTNG

CENTER SUPRQRY

DRUM DEPLOY ACTUATORS
SLIP RING ASSEHBLY
LEADING EDGE MEMBERS

NRU~S
LATCHES

MINIMUM FREQUENCY HZ #%¥%xk
TORSIONAL FREQUENCY HZ #$5%§
AFNDING FREQUENLY HZ *hdkx

(IN)

11111406 INe3O

POWER/WING u 10,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

02}
021
.O‘L‘

6%,8
22.12
5.53
45,4
99,8
317.7
S50
w19494n8
01368"06
220

4.5

1244

4,13
10975406
JUB964 0l
22,76

W74

23,02
Q|81

L

I s ST Y e s e Ty B O
s e » 588 @0 v o2 W

o oW Mo Qo

-

,036
036
073

63,2
22.33
5.58
47 1
103.7
315.9
1450
«2031408
.tS‘IO*Ob
212

Uo7

12.8

5.50
+ 33548+ 06
+10874+05
13,50
1s70

£4,70
6450

o U e P s e L D
2 & & ®» =2 * * & » ® 9

DN WD wir= O I~

2051
«051
o1l

62,7
22450
S.6%
49,0
in07,7
313,.3
1,00
«2109+408
.l3tq'l[)b
s 204
12,8

6,57
«681T7Se00b
«1730405
Q.42

2481

26,32
Ts75

-
<

D e oa Y e R ek e G U
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= E OGP WA DE G~

ARRAY WIDTH & 4,00 M
61,0 LA

L0602 07!

062 o1

o126 2146

62,4 62,1

224,62 22.71

5.66 5,68

50,5 51,7

111.1¢ 113,898

IJi1n.7 308.9

fy5h0 64,00

+2168408 2217408

+ 1305406 «129%406

«198 193

5.0 S.2

12,7 1247

Te29 7.85

010333407 «13888+07

+2363405 e 2949405

Te90 6487

3075 4,860

2741 284,26

8460 9.206

111.1 i13.8

6'3 7.3

B,t 9.4

1.7 1.9

2,1 2.2

1'1 !.2

2,3 2,3

16 1.6

5.6 5.7

1,3 143

Ter Te2

149 129

tn,8 10,7

ot o

NT9
$ 079
0163

6149
22,79
S«T0
52,9
116,4
I07.1
7490
w2260408
21286406
«189

5.3

1247

8,34
«1T477407
«350U405
6,16

5+38

28496
984

116.4
B.z
10,5
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2.3
1.2
243
127
‘5,8
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129
10,7
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9ET-4

ARRAY

TYPE GE ROLLOUT

BLANKEY AREA = 11111406 IN=SQ

POWER/WING & 10,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

T3] MINIMUM FREQUENCY MY s%%kx N2
whss et TORSIONAL FREQUENCY HZ #ksxx 022
LA R R BENDING FREQUENEY H? xmwky 046
* ARRAY PHQPERTIES »
RLANKET wIDTH (IN) 73,8
ARRAY LENGTH (M) 19,12
ASPECT KaTto 4,25
ARAAY uASS (%G) 46,3
AMRAY wEITGHT (LA) 102,90
CENTER OF GRaAVITY (IN) 2T1.2
TENSINN PER RLANKET (LR) « 50
MOMEMT (OF JMERTIA 14 w1880408
MOMEMY F INERTIA 2 1880406
LPECIFIC POWFR  (KW/KG) P16
SPECIFIC WEIGHY (KG/KW) 1,0
HLANFET w MAST CLEARANCE ¢IN) t2.9
» pDOM PROPERTIES »
DIAMETER (1IN)Y 3,77
ET  (LiwINaSQY «B82056405
RONT SPRING (LR=TN/RAD) oI3554end
RICKLING CAPABILITY RaTIO {8499
STREMGTH CaPABILITY Rp110 65
® CaNNISTER PHROPERTIES #
HETGHY (IN) 20,96
DIAMETER (TN} H4q45
# WETGHTS (L8) »
ARRAY 102,90
AOOM 1eb
CANNISTER 2,2
TELSION MECHANISM 1,0
Ha5T SLEEVE 1.3
SHAFT 1.0
HEADER 2.0
DRUM BEARING 145
CENTER SUPPORY ) 6l
ORUM NEPLOY ACTUATDRS 1.3
SLIP RING ASSEMBLY Te?
LEADING EOGE MEMBERS 2.3
alyM§ 12,7
LA'C“ES .3

039
«039
.079

73,2
19.27

fi, 28
47,8
105,¢
27040
1,50
«153140n8
«1849+06
209

u.a

12,9

4,98
«25000406
150404
11405
1445

22,87
5.88

-
<=

TR i F W) stsn e P T
* s B 8w eS8 Be tEe aa

TN - AR D00

e

L0834
US54
o112

72.8
19,39
4,3
ue,3
108,4
268,3
3.00
01577408
o48264n0
203

4,9

12,8

5,94
«B5061T406
3383405
7.86

2elt

24,39
Te0l

-
(=4

NIV = v Nl e I O
* & » 8 & & 8 & & & &5 ae

VWY e P wRAD &

ARRAY WIDTH = 4,50 M

61,0 LB
2000 076
« 066 076
«136 157
T2.5 T2.2
19,47 19,53
4,3% 4.34
B0,5 51,5
1111 113,3
ebb, 4 26%5,1
4,50 6400
21613408 + 1643408
1881406 « 1799006
198 «194
SAU 5.3
12,8 12.8
6,59 T.09
« 76555406 102734407
(1887405 2352405
UL 5.60
3.23% 1.97
25,42 26.21
Te77 8,34
1i1.1 113.3
4.9 5.7
6.7 7,8
1.6 1.8
1.7 1.8
1'2 1.3
2.1 2.7
146 146
bl 6.1
1.3 ted
T2 Te2
2e2 Y
- 12,9% 12,4
+3 +3

2085
+ 085
o478

7240
1959
4435
52,4
115.4
26%.4
TS50
1667408
+1790406
w191

5.2

127

T.57
s12910+07
sC792¢05
Sell

w.73

Rb6.44
8494

115.4
6.3
8,8
200
1.9
1.4
2.8
17

1.3
Te2
2.2
12,49
o3



LET-H

ARRaY TYPE GE ROLLOUT

RLANKET AREA ®

]

RN R ]

xhbEx

% ANRAY PROPERTIES #
RLANKFT WIDTH (IN)
AHRAY LENGTH (M}
ASPECT RaTra
AWRAY HASS (KG)
ARKHAY WEIGHT (LA)
CENTER OF GRaVITY (IN)
TENSTIOY PER RLANKET (LB)
MOMEMNT OF TNERTIA Iy
NOMENT UF TNERTIA I
SPECIFIC POWER (KW/KG)
SPECIFIC %EIGHT (KG/KW)
BLANKET = MAST CLEARANCE

s ROOM PROPERTIES =
DT4METER  (IN)
£  (LAwIN=3D)
ROOT SPRING (LA«IN/RAD)
AIICKLTNG CAPABTLITY RaATIO
STRENGTH CaPARILITY RaATIO

* CANMNTSTER PRNPERTIES »
HEIGHT (IN)
DIAMETER (IN)

® WEIGHTS (LRY #
ARRAY
HOOM
CANNISTER
TENSION MECHANISGM
MAST SLEEVE
SHAFT
READER
DRUY REARING
CENTER SUPPQORT
ORUM DFPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMAERS
REUNS
LATCHES

MINIMUM FREAQUENCY HZI #:$¥x
suseh TORSTUNAL FREUWUENCY HZ *¥s¥a
BENDING FREQUENCY HZ #%#4x

tINy

POWER/WING = 10,0 Kw

J1111496 IN=30

BLANKET WEIGHT w

FREQUENCY DEPENDENT PARAMETERY

024
024
2 149

83,7
14,85
3,37
47.1
103.5
235,8
50
JA156408
22081406
o213

a7

12.9

3.51
s63713+45S
2923404
16,43

59

19.12
Yotk

103.5

-
-

LI ~jee e U e b

-
WECNWEVIOOD =0 0N

2041
+ 041
o084

83,2
16.%96
3,39
ug,2
106,1
234,9
£,50
+118B40n8
+284Be0b
« 207

4,8

12,9

4,63
« 19360406
«5728404
9,55
1,33

20492
Setb

106,41

n
-
mn

B e G Q) re e e il

- s @ ® & & 4 P 8"

—
WNUTIO W E 5O v

L0588
058
«119

82,8
17.08
30414
49,5
10940
233 .4
3.00
o121840n8
s2422406
202

Se0

12,9

5.52
39114406
w1140405
679

2.21

2234
6ol

1090

ARRAY WIDTH & S,00 M
61,0 |8

2070 2081

+070 081

0149 0168

82,9 82,3

1710 $17.18

3,42 3,43

5044 5149

11143 13,3

231 ,8 230.7

4,50 6,00

o12U14nd 1260408

22406406 2393406

«198 o194

Set Sel

1249 129

6.12 6,58

039073406 791834006

21553408 «19354n5

5456 4,83

2.97 3.69

23,30 2d.nd

Ts22 7477

111.3 113,33

3.9 4,5

5,8 6,7

1.6 1.7

{45 1.6

1.4 1.5

2.7 2.8

teb 140

- Py 6ol

1.3 143

Te2 7.2

245 2.5

14,2 1h,1

3 3

2090
« 090
2187

8241
17.19
3,44
52.3
115.1
22944
T.50
W12T7Te08
2383406
o194

5,2

12+8

6497
.99“10+06
02295409
4,33

d4.28

2u,.bb
Be22

115414
Se}
7.8
19
146
106
2.8
1.7
L2y
13
Ted2
2.9

14,1
)

AIrIVAD ¥00d 40
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8ET-X

ARRIAY TYPE GE ROLLDUY

BLANKET AREA =

sEEN HINTMUM FREQUENCY HZ #s@%x
sxvx TORSIONAL FREQUENCY HZ wswsx

LTIy

¥ ARRAY PROPERTIES =
BLANKET WIDTH (1N}
ARRAY LENGTH (M)
ASPECT RATIQ
ARTQAY MASS (KG)
AkRRhy WEIGHT ()R}

CENTER OF GRAVITY (1N)
TENSTOW PER BLANKET (¢LBY
MOMENT OF INERTIA It
MOMENT QF TNERTIA 2
SPECIHIC POWER (KW/KG)H
SPELIFIC WEIGHT (KG/Ww}
RLANKET e MiST CLEAKANCE

¥ 0O~ PROPERTYIES »

DIAMETER  (1N)
El (LA=INeSR)
ROOT SPRING {|.BeIN/RAD)

RUCSLING CAPABILITY RaTIO
STREMGTH CAPABRILITY RaTIO0

* CLMNNISTER PROPFRTIES =

HETGHT (1N}
DISMETER (1IN)

* REIGHTS (LAY
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%09
022907407
.“2920“5
Te30

4e21

31443
10.68

L VIR WY, S YY1

P
WS Wl -S e~

,078
o078
slb60

805

ehe28

S5.26
75,7

166,68
67,1
12.50
04832408
3172406

o198
Set
1247

10,44

« 38734407
06365405

5,80
Bet?

32.87
12429

18646
13.4
{16,4

3.1
3.0
2s)
3,0
fe8
e 8
1¢3
Tab
2.5
13,9
e}



GYT-4

ARRAY TYPE GE ROLLOUY

BLANKET AREA =

*ebas MINTMUM FREQUENCY HI kdksx
$s¥6s TORSIONAL FREQUENCY HZI #%3%s
LA A R BENDING FREQUENCY HZ #%%ix

& ARRAY PROPERTIES ¢
BLANKET WINRTu (IN)
ARKHAY LENGTH (M)

ASPELT RATTIO

ARRAY MASS (KG)

ARRAY WETIGHT (LA}

CESTER OF GRAVITY (IN)
TENSION PER RLANKET (|B)
MOMENT OF INERTTA Iy
MOMENT QF INFRTIA Ip
SPECIFIC PONER (KW/KG)
SPECIFIC WETGHT (KG/Kw)

BLANKET « MAST CLEARANCE (IN)

* BOUM PROPERTTES «
DIAMETER ({TN)
£ (LA«IN=3Q)
ROOT SPRING (LRe«IN/RAD)
BUCKLING CaRABILITY RATIO
STRENGTH CAPABILITY RaTIO

* CANNISTER PROPERTIES *

HEIGHT (IN)
DIAMETER (IN)

* WEIGHTS (LBY »
ARRAY
ROOM
CANNISTER
TEMSION MECHANTISM
MAaST SLEEVE
SHAFT

HEAQER

DRUM BEARING

CENTER SUPRPPQRT

BRUM DEPLOY ACTUATORS .
SLIP RING ASSEMBLY

LEADING EOGE MEMBERS

BRUMS

LATCHES

PORER/WING m 15,0 KW

16667406 INeSD

FREBUENCY DEPENDENT PARAMETERS

L0t7
017
« 034

93.2
22.71
4,13
51,8
140,3
3137,5
«50
o29b84+08
e 4329406
235

4,3

12.9

4,22
11566408
4572404
23.78

53

ok IR L R PRl ) ]
& % & o o @ * » 4w

=P e VIS DO~

-

L0390
« 030
059

92.4
22.86
4516
65,5
144,2
3x6,4
150

+ 3061408
N 4TI
229

4.4

12.9

5,57
235185406
«1053405
13,81
1419

2%.19
6,57

f4d,?
3.7
4.7
1.2
t.8
{e8
Z2e6
1,5
Ta3
1.3
Teb
248
16,0
»3

ARRAY WIDTH = 5,50 M
BLANKET WEIGHT = 9t.5 18

042 L053 JOL5
2082 « 053 « 065
084 elo8 0132
92.1 91!6 9‘02
22499 23,10 23.20
ds18 420 4.22
67,3 6% 3 T1e3
148,2 15244 156.8
34,8 332.6 330.2
300 Se00 Teo0
3149404 +3234+08 «3319+08
c2iTené 1774006 142406
223 217 sl

Uae'h U.b6 U,8

1249 1249 12.8
babl Ts56 8,19
¢711504n6 211971407 o18110407°
«17Bb4 05 2438405 + 3599405
F.83 Te65 by27
198 2.86 3,81
26,79 28,16 29,38
Te84 8,93 Fs90
5'3 6.9 8.5

6,7 8,7 10,7

1.4 1.8 2e2

2,0 241 .3

1.7 17 19

2.7 2e8 2.9

1.6 teb {7

723 Tad a3

1,3 1.3 1.3

Tets et Teb

o8 2¢8 2.8

15,9 15,8 15,7

o3 *3 3

083
«HB3
169

F0a7
el
Kyl
The7
toded
125,.4
12,50

+ 3455408
24095400
201

5.0

t2.8

9,56

230549407
25327405

te89
5446

3112
11,28

[6“-“
111
13,9

2e9
2.5
245
31
1.8
73
fe3
T8
F Y-
‘5.7

%]



L R

ARRAY YYPE GE ROLLOUT

T Y11
TITY,
LIITT

BLANKEYT AREA £

MINTMUM FREQUENCY HZ kéesx

TORSTONAL FRERUENCY HZ %aars

HEMDING FREQUENECY HZ ®¥exx

¥ ARHAY PROPERTIEY =
RLUANKET WINTH ¢IN)
AHRAY LENGTH (M)
ASPECT RATTO
ARRAY MASS (xG)
ARQAY WETGHT (LR)
CENTER OF GRAVITY (IN)
TEMSTON PER BLANKET (LB)
MOMENT OF INERTTIA 1
MOMENT OF INERTIA ]2

SPECIFIC POWER
SPECIFIC WEIGHT (KGB/XW)
BLANKET « MaST CLEARANCE (IN)

(KW/KE)

# RAOOM PROPERTIES *
DIAMETER (N}

El

(Lo=TNe3A)

RODT SPRING (LReIN/RAD)
AUCKLING CAPABILITY RaYIO
STRENGTH CApaABILITY RATIO

* CANNISTER PROPERTIES
HEIGHT (IN)
DIAMETER (TN}

* WEIGHTS (LR) +
ARRAY

200Mm

CANNISTER

TENSTION MECHANTSM
MAST SLEEVE

SHAFT

HE ADER

DRUM BEARING

rEVIER SUPPORT

NRU4 DEPLOY ACTUATORS
SLIP RING ASSFUALY
LEADIAG EDGE MEMREHS
DRLHS

LATCHES

W16667406 INaSO

POWER/WING » 15,0 KW

BLANKET WEIGHT =

FREQUENEY DEPENDENT PARAMETERY

L018
«018
=036

{n3,2
20.52
3.42
&4,7
142, 4
300,.8

¢ 50
233408
0539606
.232

4,3

13,0

1,94
«9UU35495
3927404
20,74

48

21494
4,65

—
=

B R R R o TR TRl Lt R V]
- e 4 8 8 8 B 0 P 8 s 8 B

WPNE HDNDN 80 e

-

031
«031
2062

in2,6
2n.b64
3,44
66,%
14%,8
300,41
1.50
02899408
|53250ﬂ6
226

4,4

13,0

—

S.20
28670406
«70324+04
. 12,05
107

23,83
6,13

-
=

bl e e DY e e R
- & @& & & % & % & & 4 B 0 B

Tk = e O WD D0 TR D e OB

S04
o OlY
.053

foe,.d
aﬂ.?a
Talb
67,8
149,2
3.00
«2%61408
2527640k
o271

[

1249

6,20
+STABG sk
« 1530405
8456
178

25.34
T3

-
&

~ s g e g e T e e T D
LR P A I I )

WO X NN WO A

—

ARRAY WIDTH & 6,00 M
F1.5 LB

+ 058 J068

2056 L 068

o1t3 2139

108.7 103,3

£n.82 20490

3,47 3248

69,5 7142

152.9 §156.7

297.? 29544

Sa00 750

a2b2l408 2582408

s 52334006 4519606

P10 211

.6 4,7

1E.9 1249

Te0b 782

87261406 o 14695407

02258408 « 3077408

haebb 5409

259 3,06

8,33 9,23

152,9 156,7

5,8 Te2

1.7 241

t49 Lol

2-1. 2.2

2,8 3,0

146 1.7

7.8 7.8

143 1.3

Teb 7e6

34 L |

17,8 17,5

3 "3

087
2087
o179

10a.8
€100
3,50
Th44
163.7
290,68
124%0

« 2777408
0514Tend
2ne

5.0
1248

8,99
s2UT4b640Y
WUSLBANS
Gl

Sut1

29206
1061

163,7
9|z
1244
28
2.2
1.1
3.2

748
1.3
T.b
3.4
17,4
3



LyT-2

ARZay TyPE GE ROLLOUT POWNER/WING & 20,0 KW ARRAY WIDTH & U,00 M
BLANKEY AREA w 2222224006 1NeSG BLANKEY WEIGHT = (22,0 LB
FREQUENCY DEPENDENT PARAMETERS
shass  MINTMUM FREQUENCY HZ 8634 N 13 L024 031 ,039 046 » 054
sxees TUNSTONAL FREGUENCY HZ s%s%a 01l 024 +«031 +039 o0lb v 054
feses AENDING FREQUENECY HZ wesus 021 oD4Y LY +080 0094 o1t
% ARRAY PHOPERTIES +»
RLANKET wINTH (IN) 62,6 b1,1 60,4 £9.6 $9,1 57.3
ARRAY LENGTH (M) 45,00 46,20 UbeTh 47,34 4,77 49,28
ASPECT RATYID 1127 11,55 $1.69 11,83 11494 12432
ARRAY MASS (KG) 18.% 87.0 92,7 99,4 R LLT) 114,64
ARRAY WEIGHT (LA) 172406 191.4 204,80 218,7 23141 251.8
CENTER OF GRAVITY (IN} T19,4 T08,9 T00,1 £90,9 681.5 el1,0
TENSION PER ALANKET (L8) «50 2450 G,50 T.50 10,50 15,50
HOHMENT OF TNERTIA I «15148409 « 1695409 +1805+09 «1933¢09 «203U400 s22B3¢0Q
MOMENT OF TNEHTIA 12 «23B040b e22b1406 "e220b6406 e2152406 «211lend 21985406
SPECIFIC PUWEHRH  (KW/KG) . 255 +230 o216 201 2,190 2175
SPECIFIC WEIGHT (KG/KW) 3.9 a4 4,6 S0 5.3 134
BLANKEY = 4aAST CLEARANCE (IN) 127 12.4 12,3 122 1240 1249
* 2N0vM PROPERTIES =
DIAMETER  ([N) 6,83 10,42 12s14 13.88 15.286 17.23
E] (L8eIN=3Q) 2 U8558y 096 +239U3en? wld15640T o 758164007 «10751+08 +16889408
RUOT SPRING (LReIN/RAD) W12784905 oHU3Te0S o T02240% o 1049006 e« 1369406 01921400
RUCKL JHG CAPARTILITY RzTIQ 62,32 29,014 21269 17416 14,86 1281
STRENGTH CAPARILITY RATIO «86 2.78 4019 Se91 757 F498
* CANNISTER PRNOPERTIES »
HETGHT (IN) 311,98 38,34 4pebb 43,01 44,38 46,493
DIAMETER (1N) 8,08 12,29 tlde32 16437 18,03 26,433
* WEIGHTS (La) #
ARRAY 172.6 1914 204,90 218,7 23141 2918
HOOM 6.3 ’q‘6 20.0 25.5 31.0 ﬂlho
CANNISTER 649 16,0 21,7 28,3 34,3 43,6
TENSION MECHANISM 1.3 1.8 2.5 3,2 deh 5.8
MAST SLEEVE 3,5 Ue? 5.3 be0 7% T3
SHAFT 1,0 1.0 1,1 1.2 1.3 1.4
"‘E‘DER 2.2 2.3 2'3. 2.3 a.“ a.a
DRUM BEARING 145 1.5 1.6 1.7 148 19
CENTER SUPPQRY B.0 3.5 5.6 .7 5,8 8¢
CRUM DEPLOY ACTUATORS 1,3 1.3 1,3 1,3 1.3 1.3
SLIP RING ASSEMELY Byl B840 8.0 Ben 8.0 8.0
LEADING FUGE HEMAERS 1e9 1.9 1.8 t.8 1.8 148
PRUS 11,0 10,7 10,6 10,8 10,4 10,1
LATCHES o ol of ol ol ol

1490

TYAD H0O0d J0
1 @HVd TVNID

ALl



8HT-HE

ARRAY TYPE GE ROLLOUT

BLANKEY AREA m

EXELE MINIMUM FREUUENCY HZ whxsy
$ss0s TORSIONAL FREGUENCY HZI #%4%s
1111 BEMDING FREQUENCY HZ *sa¥%

* ARRAY PROPERTIFS »
BLANKET WIDTH (IN)
ARRAY LENGTH (M)
ASPECT RATIOD
ARRAY 4453 (KG)
ERRAY WETGHT {LA)
CENTER OF GRAVITY (1IN)
TENSION PEv BLANKEY (LB}
MOMENT OF JTNERTIA 14
MOMENT OF INERTI& T2
SPECIFIC PDWER (KW/K()
SPECIFIC WEIGHT (KG/KW)
BLANKET w MAST CLEARANCE (1IN)

# ROUM PROPERYIES »
DYAMETER  (1N)
El (LA=INeSQ)
ROOT SPRING (LBeYN/RAD)
RUCKLING CAPABILEITY RATIO
STRENGTH CAPABILITY RATIO

® CANNISTFR PROPERTIES &
HEIGHT (IN)
DIAMETER (IN)

® WEIGHTS (Ln) »
ARRAY
BOOH
CANNISTER
TENSION MECHAN]ISH
MasT §) EEVE
SHAFT
HE ADER
DRUM REARING
CENTER SUPPORT
PRUM GEPLOY aCTUATORS
SLIP RING ASSEMELY
LEADING EDGE MEMRERS
NRYMS
LATCHFS

022222406 INeSO

PONER/WNING & 20,0 KW

BLANKET WEIGHT »

FREQUENCY DEPENDENT PARAMETERS

L012
W12
2023

T3.7
38,41
8,62
78,9
173.%
613,7
920
«1423409
+ 3258406
254

3,9

12,48

6,09

« 337934006
«1022+05
49,68

T

31.59
7.19

——
~d
[T ]
ul

W
- -
<=

[LTIL Y S VIl TR Y )

% & & = ®* & B 52 " &=

Laad
HNO WD S DN

026
024
2050

71,3
39,58
8.80
85,6
188,.4
66,8
2,50
«1229% 09
+ 31284086
234

4,3

1246

. 9,28
al7576407
43519405
23,014
2.33

35,45
10,9%

U = e (G
e & » 8 8 8 9 a0

—
WUINS DU e D~

034
034
L0867

T0.6
39.96
A.88
LIS
198,2
600,58
's-1i
1292409
«J068snb
222

4,5

12,56

10281
«e322464n7
«9547¢0%
17.3¢
3,53

37.59
1274

LaT RV s S R

- & % 9 O O = b =

il
WD Mg i

ARRAY WIDTH m 4,%0 M
122,0 L8

043 0 050

.0“3 .050

086 olo2

69.9 69‘5

40.358 40,64

8,97 9,03

9543 G9,7

2n9,b 219,3

593.1 587,14

7'50 10050

o 1362409 old2ien9

«3009406 2967408

210 .201

4.8 Se0

12,4 12,4

12,42 15.56

« 54787407 « 77719847

+8255408 o10Tdenb

13.74 11.71

S¢16 6,48

19420 40.73

14,066 16,00

209.6 219.3

205 2d.6

22,68 27,2

249 3.6

4.8 Set

1,4 145

2.7 2.8

1e7 148

be7 6a7

1.3 PR

840 Be0

2,1 244

12,2 12,1t

L3 .3

o 080
20060
123

68,8
41401
9.11
1nb.2
233.5
ST8.0
15,50
.1500+09
+2918+06
.1088

53

12,2

15402

o 11695408
+14%8406
9,72

B,39

42469
17.72

233.5
I0e4
33.3

Sat
Seb
1.8
2.9
129
be7
1.3
Bed
2al
12,0
o3



o7 L=d

ARRAY TYPE Gf ROLLOUT

BLANKET

sssae MINIMUM FREQUENCY
tsese TORSIONAL. FREQUENCY
sEns BENDING FREGQUENCY

* ARRAY PROPERTIES =
BLANKET WIDTH (IN)
ARRAY {ENGTH (M)
ASPECT RaATIO
ARRAY MASS (4G}
ARRAY WETGHT (LA}

CENTER OF GRAVITY (IN)

AREA =

H2
HZ
HZ

TEMSION BER BLANKET (LMY

MUMENT OF INERTI&A I
MOMFNT OF INFRTIA I
SPECIFIC PNAER

{Kw/KG)

SPECIFIC WEIGHT (KG/KwW)
RLANKET o« M4ST CLEARANCE

* ANDM PROPERTIES *
DTAMETER ¢ 1N)
El (L3=IN=3N)

RONDT SPRING {LBeIN/RAD)

AUCKLING CAPABILITY RaATIO
STRENGTH CAPASILITY RATI0

& CANNISTER PRNPERTIES #

HEIGHT (IN)
BIAMETER (1N)

* WEIGHTS (LA) =
ARRAY
5004
CANNISTER
TENSION MECHMAN]ISM
Ma8T SLEEVE
SHAFT
HE ADER
ORUM REARING
CFNTER SUPPORT
NRUM DEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMHERS
PRUMS
LATCHES

PYIIT
1T
SeRxny

{IN)

422222406 INw3Q

POWER/WING 3 20,0 KW

BLANKET WEIGHT =

FREQGUENCY DEPENDENT PARAMETERS

J0t2
012
024

82,8
34,40
6,82
79,2
174,2
S34d,3
oS50
«BOUDHO8
.4231006
+253

4,0

12.9

5,58

+ 26081406
+BU13404
Ui,87

.Y

29,28

o
-

W
&

—
~d

Pt g R VI TR i i
® e 8 8% 4 88 " sn s an

WMEASWESACE LRI~

——

,027
c027
054

81.5
34,65
6,93
84,7
186,13
529.5
2.50

e 9305408
sdtld1a0b
236

4,2

12.8

8,44
o 135465407
« 2882405
18,89
2401

L0%6
036
072

B0,8
J4,91
65.98
88,3
194,3
B24,3%
4,50
«96864n8
240774000
226

4,4

1247

9.8%
s 24618en7
10530405
tlheti2
3.4

3U.63
1163

ARRAY WIDTH = S,00 M
122.,0 LB

J048 « 054

+ 048 0 054

« 093 +109

80,2 79.7

35.19 35,19

TeOd Te08

92.5 96,1

PO Y ] 211,59

519,2 514.5

T.50 10,50

1013409 1049409

WUOL13400 « 5968406

16 s20b

.6 4.8

12,6 12.%

11,24 12.26

sllbbbe07 59004407

+6723¢0% «BT2740%

11426 %57

0.09 5-06

36,51 37.%0

13,26 14,47

203,95 21145

1b.6 19,8

'18.8 22.“

2.7 3.3

4,0 .2

1.7 149

2.8 29

1.7 148

Ta2 Te2

1.3 143

8.0 3-0

2.9 2ed

14,0 13,9

' 3

+ 063
s 065
v132

79.2
35,68
Tald
101.%
223.3
506,48
15,50
1100409
03953406
197

Sei

12.9

$3,56
+88383+07
a1182+06
Te93

7437

39,67
16,00

2233
24.%
27,4

Geb
dob
2el
3.1
109
T2
1.3
8,0
2.4
13,8
3
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0¢T~H

ARRAY TYPE GE ROLLOUT

BLANKET AREA » 122222406 INeSQO

POWER/WING B 20,0 KW

BLANKET WEIGHT =

FREGLIENCY DEPENDENT PARAMETERS

J029
«029
0857

sres . MINIMUM FREGUENCY HZ $9as o013
ss¥xk TORSTIONAL FREAUEMCY HZ snkas « 013
508y BENDING FREGUENCY HZ $ngux 028
¥ ARKAY PROPERTIES *
RLANKET wiDTH (1N) 92,8
ARRAY LENGTH (M) In,.u2
ASPELT RaTTO 5,53
ARRAY HMASS (Kf) 79,8
ARWNAY wEIGHT (LR) 175,5
CENTER QOF GRAVITY (IN) ars 7
TEMSION PER BLANKET (LB) 50
MOMENT OF JNERTIA Iy «68Td408
MOMENT (F TNERTIA T2 e5US%4n6
SPECIFIC PLWER (KW/KG) 2513
SPECIFIC wEIGHT (KG/KW) 4,0
BLANKET = MaST CLEARANCE (IN) 2.9
% ROO¥ PROPERTIES =
DTAMETER  (INY Setdd
El (LR=INeSR) aR0758406
RONT SPRING (LHReIN/RAD) « 7090404
RUCKLING CAPABILITY RaTIO R 35,30
STRENGTH CAPABILITY RaTIO 55
¥ CANNISTFR PROPERTIES »
HETGHT (IN) 2751
DIAMEYER (IN) 6,06
% WEIGHTS (LR) ¢
ARRAY 175,.5
ROOW 3.4
CAMNISTER 4,0
TENSION MECHANEISHM 1.1
MAST SLEEVE 241
SHAFT 2.3
HEAQER 2,0
DRUM BELRING 1.5
cEuTER SUPPQRT 840
OKUM DEPLOY ACTUATORS 1.3
SLIP RING ASSEMBLY 8.0
LEADING EDGE MEMARERS 2.8
BEITLY! 16,1
LATCHES «3

91,5
30,83
5.60

LY ]
185,7
468 2
2,50

« 1316408
.5305+06
237
4,2
12,9

773
«10660407
+241%4n6
16,00
1.78

i
L)

-
o

WA O~ NS = O~ Ut
LT I N Y I N Y

A OPOWOAW NGNS O~

=

—— g

Y

039
+039
076

1.0
31.n%
5,64

RT .S
192,5
4647
4,50

o 7576408
.5236#06
«229

4,4

12,6

8,99
e 1943R4 7
2379%+05
12.00
22714

32.87
10461

192,5
10,7
12,1

N e~ DAY LN
-
A

- & & = 0o & &8 8

—
W oR>HONwVDD

ARRAY WIDTH » %,80 M
122.0 LB

2 049 2058

« 049 « 058

+ 098 o116

QD.“ 39.9

34,23 31,18

5,68 .70

91,0 QU0

20043 206,9

460,3 456,7

7+50 10,540

«T861 408 2101408

«5168+06 +31204n6

220 «213

Uy,b UeT

12.7 1227

10,33 11.26

«32818407 «44638%+07

+5621 409 27286405

9,51 8,08

4,00 5006

34,23 35.5¢

12,19 13,29

20043 20649

13.7 16,4

16,40 19,0

2.5 3.1

3.4 1.6

2 2+2

2,9 3,0

1.7 1.8

T.8 7.8

Yo 1e3

B|0 e.“

2.8 248

15,7 15,6

3 3

1069
069
b4y

89,4
31457
Ss74
8.7
21741
450,40
15,50
+B8U438 408
.5062+0&
e203

Yo ¥

‘eilb

12445
069309¥p7
298474005
6469

b.b’

840

15,85



ARRay TYPE Gt ROLLOUY POWER/WING u 2040 KW ARRAY WIDTH m 46,00 M

ALANKET AREA = «22222¢06 IN=8Q BLANKEY WEIGHT = 22,0 LB

FREQUENCY DEPENDENT PARAMETERS

rERNR HINIMUM FREQUENCY HZ #®+%%s L0t <031 L 041 L0652 064 +0T3
asers TORSINNAL FREQUENCY HZ #%%xs S0t 031 2081 052 0614 0073
231 RENDING FREQUENCY rZ #%%%2 027 060 2080 ol0dl 122 e1HB

* ARRAY PROPERTIES #

BLANKET wIDTH (IN) 102.8 §nl1,6 101,1 100,5 100,14 99,6
ARRAY LENGTH (M) 27,46 2777 2793 28408 28,19 28,54
ASPECT HaTt0 4,58 4e63 4465 4,68 4270 4,72
ARRAY ™MASS (KG) 8047 Bl 6 87,3 90e3 92,9 9741
ARRAY WEIGHT (LA) 177.5 186,2 192,40 198,7 204, 4 213,06
CEHTER OF GRAVITY (IN) 420.8 418,.1 415,4 41245 Uo9,7 40840
TENSION PEo RLANWMET (LE) « 50 2.50 4,50 7.50 ta,50 15.50
MOMENT OF TNERTIA I ,5609408 « 5915408 20098408 «6302+08 «6470408 J6T08+08
HOMENT OF INEWRTIX @7 26786406 6627406 +h558406 6882406 0431408 263724006
SPECIFIC PUUER (KW/KG) « 208 236 o229 o221 2215 «206
SPECIFIC WEIGHT (KG/KW) 4,0 4,2 4,4 4e5 Ugh 4.9
RLANKET = MAST CLEARANCE {IN)Y 12.9 12.9 12.9 12.8 12.8 12.8

&

- ® AQOM PROPERTIES * i

h DIAMETER (1IN} HeBY T.22 8439 9,55 10,44 11454
£ (LRe[N=S0) +16919406 eB653940b6  ¢15T4B+n7 26536407 37051407 455855407
ROUT SPRING (LBeIN/RAD) 6082404 a2068405 23241405 4793405 e6206405 8376405

. RUCKLING CARABTILITY RaATID 30,81 13494 104405 Aatd 6,90 5.71
STRENGTH CApABILITY RaATIO +50 LY 2447 3456 4,51 Se9y

# CANMNISTFR PROPERTYIES &
HEIGHT ([IN) 25.84 2%.24 30.88 I2a52 3%.73% 35,27
OIAMETER (IN) 5,66 8,52 Ge8¢ 11.27 12.29 13,58

¥ WEIGHTS (LR) »

ARRAY 177.% 186,2 192,0 198,7 2064,4 21346
HUO‘\Q ?.9 6.6 8.9 11.7 !3‘9 17.!
CANNISTER 1,5 1.9 10,6 13.7 16,3 1949
TENSION MECHANISM t.1 1.4 1.9 2.4 2.9 don
MAST SLEEVE 129 2ot 2aT 249 3 3.4
SHAFT 2.8 247 2.7 2.7 2.7 3.5
HEADER 2+6 2.7 2.8 29 i L%
PRU4 BEARING 1.5 1.5 1,6 ta7 {.8 19
CENTER SUFPHRT 8,7 B,6 8,5 8.5 8,5 Y]
DR'IM DEPLOY ACTUATORS 1.3 1.3 1,3 1,3 1.3 1.3
SLIP RING ASSEMBLY 8,0 8,0 840 8.0 . Ben 8e0
LEADING EDGE MEMAERS It 3.1 X.t 3.9 3.1 3.0
HRIMS 17,8 1706 4705 17,4 17,3 17,3
LATCHES 3 'S '3 o3 ] 3

gl dHV4 "TVNIDIHO

ALITVOR 9004 30



°eT-d

ARRAY TYPE GE ROLLOUY
BLANKET ARE

‘1111
[ XXX Y]
'TI1L

MINTMUM FREQUENCY H2
TORSTONAL FREGUENCY HZ
BEMDING FHEQUENCY HZ

5 ARRAY PROPFRTTES *

HLANKET wIDTHW (IN)

ARRAY LENGTH (M)

4SPECT RATTIO

ARHAY MASS (kG)

AMRAY WEIGHT (L8)

CENTER OF GRAVITY (IN)
TEMSION PER RALANKET (€LB)
MOMENT OF TNEHTTA It
MOMENT OF INERTIA Ip
SPECIFTIC PNWER (Kn/HE)
SPECIFIN wEIGHT {mG/%kw)
BLANKET » MAST CLEARANCE

¢ AQOM PROPERTIES

DIAMETER (THN)

E1  (Law(NhaS@E)

ROGT SPRING (LR=IN/RAD)
AUCKLING CAPAHILTITY RaTIO
STRENGTH CaPABILITY RATIO

* CAMMISTER PRNPERTIFS
HEIGHT (In)
DIAMETER (1N)

* WEIGHTS (LA) %
ARRAY
ROOM
CANNISTER
TENSTON MECHANISM
MAST S LEEVE
SHAFT
HEADER
DRUM BEARING
CEnTER SUPPQRT
DROUM DERPLOY ACTUATORS
SLIP RING ASSEMALY
LEADING EDGE MEMBERS
NG4S
LATCHES

A B

¥raEy
CPILr
TEERy

CINY

022222%06 INeSQ

POWFR/WING = 2040 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

J014
L014
028

112,7
25.03
3,85
R1,7
179,8
378.,7

W 50
W4672408
eB279406
0245

[P |

13,0

3.51
14059406
«5293404
27.14

L

24,451

179,8

N
-

WANTECOWEN L~~~ n

M

LT}
-

Wi @ O U s -

> & & & & & & - &8 s 8

032
o032
2063

11,6
25a28
1.89
85,2
187,44
376,.7
2450
24893408
WB112408
s235

ﬂ.3
12.%

6,77
o 71678406
179645
. 12426
1447

27475
Te99

187,.4
Seb
6.9
14
241
3.3
27
1.5
9,3
143
4,0
3.4

19,
3

L0043
#0453
08U

111,14
25.40
1,91
87,5
192,5%
T4 .5
4,50
«B024408
2 803%+06
229

4,4

12.9

T+868
o13024407
e2810405
9et8

2425

29,31
Fe28

—
0

O s Dea PN = O ~I N

——

WRNEDWWHDT OWESE W

ARRAY WIDTH & 4,50 M
122,0 LB

054 s ChY

J05H 2064

108 128

110,¢6 110.2

295,52 25401

1,93 3,94

0.2 92.4

198,4 2n3,4

372.3 370,2

Te50 10,50

+5175408 05299408

o 7960406 o 1907406

222 2216

0,5 Ueb

12.9 12,9

8,95 9,76

221982407 230889407

sd152405 «5371405

Tetd 6,06

3,25 4,12

30.87 32,02

1n.56 11.51

198,46 203ad

10e0 11,9

12.1 14,4

2:3 2e7

2.6 2.8

5.2 3.3

3.0 3,2

17 148

.2 92

13 1.3

8.“ 8.0

T.4 3.4

19,1 19,1

o3 3

.

017
o077
»156

109,7
25,72
3,98
Gb,e%
211.9
365,0
15.50
uS“TﬂQpB
W T84T400
+ 208

ﬂ.B

1268

10,78
s 46001407
7241405
5,01
Selid

33,48
12,72

2119
1deb
17.6
3.8
3.0
4,3
3.5
149
LY
143
Bety
1,4
19,n
3



EqT-E

ARR.Y YYPE GE ROLLOUT

BLANKEY AREA =

TIIL MINIMUM FREGUENCY HZ #%¥xs
seeer TORSTONAL FREQUENCY HZ *wkss
frenn AENDING FREQUENCY HZ dexnx

% ARRAY PRNOPERTYES »
RLANKEY WIDTH (IN)
ARRAY LENGTH (M)
ASPECT RaTin
ARRAY HASS (KG)
ARRAY WEIGHT (LR)
CENTER OF GRAVITY (IN)
TEMSION PER BLANXET ¢LB)
MOMENT OF TNERTIA It
SMOMEMNT OF INERTIA I
SPECIFIC POXER  (KwW/KG)
SPECIFIC WEIGHT (KG/KRW}
BLANKET w MAST CLEARANCE (IN)

* ROOM PROPERTIES »
DIAMETER  f1N)
€1 (LAw]IN=SQ)
ROOT SPRING (LBeIN/RAD)
RUCHLING CAPABILITY RaTIO
STRENGTH CapaABILITY RATYIO

* CANNISTFR PROPERYTIES x
HETIGHT (IN)
DIAMETER (IN)

* wWeIGRHTS (LR) *
ARRAY
ROOM
CANNISTER
TENSION MECHANISM
MaST SLEFVE
SHAFT
HEADER
DRUM BEARING
CENTER SUPPORT
DRUM DEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMRERS
nRUMS
L ATCHES

e 22222+06 INeSG

POWER/WING = 20,8 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

L0158
onis
030

t22.7
23,00
3,29
82.9
182,95
343,3

o B0
»3958408
09937406
L3
13.0

i,24
W11872+06
wlbbIand
24409

olht

23.45
5401

182,58
28
2,7
1,0
15
4,0
240
1.5

10,3
1.3
Aalr

21,2
o3

L033
033
066

121,6
23,20
3.31
Bba.D
189,2
31,9
2,50

W81 244n8
19760406
«233

4,3

13,0

6,37
60388406
1579405
10,87
1.34

26457
7452

18%,.2
4,9
6,2
1.3
{9
4yn
2.7

10,2
1.3
8,0
3.7

2t.n

L)

T
JOH
2088

121,.1
23430
3,33
88,1
193,8
340,53
4,50
ok22440n8
.?680406
w227

4.4

lsgﬂ

Tl
s 10960407
22469405
Bei1l
2405

28408
8.73

193,8

WD D e OO L 0~

el
QU @D PN Y- O

n

* @ o 9 52 » & 8 4 s & »

ARRAY WIDTH = 7T.00 M
122,0 LB

. 057 067

« 057 w067

o4 0134

120,¢ 120,3

23439 23.46

3o 34 3,35

90,4 . 9245

199.0 2035

338,.6 336,9

7,50 10,50

+4339408 W 48435408

+P601406 49547406

o221 216

4,5 ')

12.9 12,9

8.“2 QI!B

W180317407 425941407

3645405 712405

6,313 5436

2,97 3.77

29,58 30048

q'ql‘ :0'83

199,0 203.9

8,7 £1043

10,8 12,6

2.2 246

2.3 2'5

3.9 A,0

3.9 3,3

1e? 18

10,¢ 10,0

143 1.3

B.n Gcﬂ

3.7 3.7

20,8 2n,8

c3 13

,080
« 080
0163

119.8
23.56
3.37
G642
21ieb
I32.1
15450
+H45T1+08
sTUBSe 08
+208

4.8

1249

ig.14
238589407
06347409
4,43

496

32409
11.96

21146
1244
15,7

36
247
5.3
1.7
1e9
1040
1.3
Ba0
3.7
en, 7
3

e G
S
::t“
C:’U
2F
=



YeT-d

ARRAY TYPE GE ROLLOUT

BLANKET AREA =

L2232 2]

(LR R

* ARRAY PROPERTIES
BLANKEY WIDTH (IN)
ARRAY LENGTH (M)
ASPECT PATTID
ARRAY MASS (XG)
ARRAY WETGHT (LB}
CENTER QOF GRAVITY (IN)
TERSION PEN HBLANKEY (LR)Y
MOMENT OF TNEHTIA IM
MUMENT OF TNERTIA Ip
SPECIFIC PA%ER  (KW/XG)
SPECIFIC WEIGHT (XG/KW)
BLANKET o MAST CLEARANCE

* AQOM PROPERTIES =
DYAMETER ¢TM)
€l (LA={Nw3M
ROOT SPRING (LBeINJRAD)
RUCKLING CAPARILITY Rat1O
STREMGTH CAPABILITY RaTYO

# CaNNISTER PROPERTIES =
HETGHT (1N)
DIAMETER (TN)

* WEIGHTS (LR) ¢
ARRAY
AO0M
CANNISTER
TENSION MECHANISM
MaST S| EEVE
SHAET
HEADER
DRUM REARING
CEMTER SUPPORT
PRUM DEPLNDY ACTUATODRS
SLI® RING aSSEHMBLY
LEANING EDGE MEMRERS
aRUMS
LATCHEg

MINTMUM FREQUENCY HI »#%¥x
sevas TORSIONAL FREGUENCY HZ wessx
PENDING FREGUENCY HI ##%%x

(IN}Y

POWER/WING ® 2540 KW
277784046 INeSQ

FREQUENCY DEPENDENT PARAMETERS

2010 J017 J 026
010 017 026
018 033 2051
8243 81,3 ' 80,4
42,84 43,18 i3.90
8,57 8,58 8,76
95,6 100'1 Iﬂb.l
210,3 220,3 2334
688,86 684a,7 677,.9
.50 .50 3.50
1679409 JAT69409 L1878¢09
5152406 «5025406 l90dené
o261 o 2%0 «236

3.8 4,0 4.2

12.8 12,7 12.6
6,54 8,75 10«88
«412094+06 w126463407 30263407
«1186405 22752405 5289409
57.47 3,11 22eb0
ob9 1,48 2.72
33,27 35,70 38,.51
TeTl 10,32 12,83
21043 2203 233,4
Se9 1043 16,0

6,5 11,3 17,4

te3 148 2,1

5.8 3,9 4,7

a0 241 2,1

2.6 2.8 2.7

15 1,5 146

7.9 7.8 1,7

1e3 1.3 1.3

4.9 H,5 8,%

;.5 a's ?'s

14,4 14,3 1,1

.3 l! .!

BLANKET WEIGHT =

ARRAY WIDTH a Sg,00 M
152,% LB

,038 J00%

¢ 039 e 041

2 369 «083

79,5 78,9

44,316 44,70

8,87 8,94

11246 117.9

24T .6 2%9,4

670,1 661,9

4,50 9.50

1991409 2076409

4800406 +4730406

o222 212

4,9 4,7

125 f2e4

12,76 14,2¢

57406407 «8515S+n7

8550409 «114%406

16,78 14,18

4419 557

41400 42,37

15,06 16,75

24744 259, 4

22.3 270

2d .0 29.7

29 3.8

5.3 5,8

240 2.0

2.8 2.9

1-7 ‘07

Ta? Tats

1.3 $.3

0.3 8.9

2.4 2.4

13,9 13,8

'3 S

2050
2050
oi02

78.2
45,11
9,02
125.3
275.8
652.+8
14,50
2198409
+4645+06
v 199

5.0

12.3

15.8%
013239+08
160006
151458
T80

44,54
18,70

27%,8
33,9
37,0

8.2
6,4
2ol
3.0
1.9
T
1.3
o5
2.4
13,7
3


http:Ln-IN.SQ

GGT-H

ARRpY TYPE GE ROLLOUT POWNER/WING & 2540 KW ARRAY WIDTH m 5,50 M

BLANKET ARES ® 227778406 INeSQ BLANKET WEIGHT = 1%2,5 (B
, EREQUENCY DEPENDENT PARAMETERS
1Ty MINIMUM FREQUENCY HZ ®4#%x L0tt L0118 027 L0337 JOUd
asxee TORSIONAL FREQUENCY HZ s¢¥¥s 011 018 027 o037 2044
LTI T RENDING FREQUENCY HZ #hx¥y 021 #0385 054 2073 088
¢ ARRAY PRQPERTIEY »
RLANKET “IDTH (TN} 92,3 1.4 90,5 89,7 89.2
ARRAY LENGTH (M) 38,20 38.59 38,97 39,32 39,54
ASPECT RATIO 6,95 Tet?2 Tea9 T+45 Te19
ARPAY MASS {KG) b 40 99,8 104,8 110.2 114.46
ARQAY WEITGHT (LA) 21143 21946 230,5 242.4 £52.¢
CENTER OF GRAVITY (IN) 6084 60%,9 600,2 594.0 588,%
TENIIOHN PER BLANKET {LB) 1 1,50 3450 6450 950
MOMENT F THNERTIA 1 «31330409 e1391409 o1lb14n9 «1534409 w31592+09
MOMENT OF [NFRTIA [2 +6559406 H428406 o294 06 eb1834086 610808
SPECIFIC POAER  (KW/KG) 260 + 250 «239 227 218
SPECIFIC WFIGHT {KG/Kw) 3.8 4,0 4,2 4.4 deb
BLANKEY = MAST CLEARANCE (IN) 1249 12.8 12,7 2.7 12.4

* 300M PROPERTIES *
DTAMETYER  {TN) 6405 8,00 10.04 11,74 12,98

E1 (LReINwSH) 032140006 «10021407 «2385U47 24508947 +bb6T17407

RODT SPRING (| BeIN/RAD) 9978404 «2309405 4825405 e 7133405 «9570+0%

AUCKLING CRPABILEITY RaTTO 48,87 28,59 19415 14417 114890

STRENGTH CaRPABILLITY RaTIO »58 19029 2¢U3 376 4,89
¥ CANNISTER PROPEFRTIES »

HETIGHT (TN) 31,15 33.76 315,94 38,2% 39,85

DTAMETER (TN) 7.13 9.44 1181 13,38 15,28
$ WEIGHTS (LR)Y %

. AHRAY 211.3 219.6 230,5 2424 252,2
BOOM 49 8,6 13,2 18,40 2249
C4NNISTER 5.4 9,5 14,8 20,4 24,8
TENSION MECHANTSM 1.2 1,4 1.9 247 3,5
4457 SLEEVE 248 T4 4,0 4,5 el
SHaFT 2.7 2.7 2+t 2eb 249
HEADER 2.6 2,0 2,7 72,8 2,9
DRUM BEARING 1.5 1,5 1.6 1.7 147
CENTEK SUPPDRY 8sb 8,5 8.4 8.4 8,13
BRUM DEPLDY ACTUATNRS 1.3 1.3 1.3 te3 143
SLTIP RING ASSEMBLY 8,5 8,5 8,9 8.5 B,5%
LEADING ENGE MEMRERS 248 2.8 2.8 247 2.7
HRUMS 16,1 16,0 15,8 15,7 15,6
LATCHES ] +3 3 3 . |

2054
+ 0548
2108

88,.%
39,87
Te25%
18048
265,9
S81.3
14,50
1672409
Wb01Ba0S
2207

e

1246

14,4%
«10340+08
01329408
Qb2

be52

41,83
17,08

26549
28,2
3049

'¥%4
5.3
2ab
LI
19
843
1.3
8.5%
247
15,5
3

o movd Yoo

ArTVAb 8004 IO



96T-4H

ARRAY TYPE GE ROLLOUY

BLANKET AREA ®

$Fexx HINIMUM FRERQUENCY HZ #an¥s
#eses TORSIONAL FREQUENCY HZ #s¥%xs
Freee HENRIMNG FREQUENCY HZ sxsx¢

* ARRAY PROPERTIES =
BLANKET wIDYW {IN)
ARRAY LENGTH (M)
ASPECT RATIQ
ARRAY MASS (KG)
ARRAY WEIGHT (LR)
CENTER GF GRAVITY (IN)
TE4SIDY PEp HLANKET (LAY
MOMEMT OF TNERTIA I
MOMENT OF INFRTIA 7
SPECIFIC POWER (KW/KG)
SPECIFIC WFIGHT (KG/KW)
BLANFET « MAST CLEARANCE (INy

& AOUM PRNPERTIES »#
NTAMETER (1N)
El (LR=TIN=S5A)
HOOT SPRING (LBeIN/RAD)
AUCKLING CAPABTLITY RATIO
STRENGTH CAPABILITY RATIO

¥ CANNISTER PROPERTIES =
HE IGHT (IN)
DIAMETER (tN)

¥ WEIGHTS (LK) #
ARRAY
ROOM
CANNISTER
FENSTION MECHANISM
MaST SLEEVE
SHAFT
HEADER
DRUM REARING
CENTER SUPPART
DRUM DEPLOY ACTUATORS
SLIP RING aSSFMBLY
LEADING EDGE MEMRERS
ULV T
LATCHES

« 277784086 INsSQ

POKER/WING 'R 25,0 KW

BLANKET WEIGHT =

FREQUENLY DEPENDENT PARAMETERS

Jil
011
022

102,4
Td. 46
574
96,8
2t2.9
543,7
50
J1081409
«8155+06
258

3.9

12.9

Se61
26637406
+ 8548+ 04
42,01

51

29.53
6,61

+019
«N19
037

i01,5%
34,75
579
100.0
€20,40
Sdt ,4
1.50
1123409
«8013+néb
,250

4,0

1249

Tall
83276406
¢ 1973405
244406
a4

3196
8,74

029
029
,057

100,.7
35.04
Se84
1od,.2
229,3
§17,0
3459
.1172‘09
«T8T6400b
€40

4,2

12,8

9,27
+ 1928547
«3TT3405
16441
2eib

=iy D == 0= Y LS

- ® © 5 85 ® 8 8 BN

=

WA e O i

ARRAY WIDTH = bH,00 M
152,5 La

,039 047

o039 087

1077 .093

99,9 99,4

35.30 35.4%9

5,48 5491

108,9 112.7

2319,.5 247.9

S532.1 527.48

6450 F.50

«1222409 a1262400

« 7760408 « 7681406

230 222

4.4 4,5

12,7 12,7

in.86 11.97

36349407 «53678407

LI «8130+05

12413 10,09

3.36 4,39

36.t2 17.60

12,82 14,13

239,5 247.9

1545 1940

17,5 21,3

2.5 1.3

3.9 de2

342 3.2

29 .0

147 te?

q'a QO‘

1.3 1,3

B,.5 8,9

3, t 3.0

P ] Py )

, 057
. 057
o114

98.8
35.71¢
%499
i18.0
25%.56
S21.9
14,%0
e1316409
2 TSBT7 406
212

Ude7

127

13,35
032987§D7
afi2Tend
8422

.87

39445
15,75

25946
23.8
26,5

el
Yaeb
3.2
343
19
Qe
143
8,45
3.0
17,2
3



LST-H

ARRALY TYPE GE ROLLOUT

BLANKET AREA =

TTTY
EE XY
TI%Y]

MINIMUM FREQUENCY HZ *¥exx
TUORSIONAL FREQUENCY HZ s¥%uxg
RENDING FREGUENCY HZ s¥sxs

* ARRAY PRDPERTIES #
RLANKET WINDTH (TIN)
ARRAY LENGTH (M)

ASPECT RATIO

ARRAY MASS (KG)

ARGQAY WEIGHT (LB)

CENTER UF GRaAVITY (1IN}
TENSION PER R ANKET ((LR)
MOMENT OF TNERTIA 11
MOMENT OF INERTIA I2
SPECIFIC POWER (Kw/KG)
SPECIFIC ®FIGHT (MG/Xw)

BLANKET = MAST CLEARANCE ¢IN)

& ANOM PROPERTTES »
DIAMETER (1Ny
ET (LR-‘N-SQ)
RONT SPRING {LR«IN/RAD)
HUCKLING CAPARILITY RATIO
STRENGTH CAPABILITY RATIO

% CANNISTER PROPERTIES =
HEIGHT (IN)
DIAMETER (IN)

* WFIGHTS (LR) ¢
AFQAY
HONW
CANNISTER
TENSION MECHANISM
MaST SLEEVE
SHAFT
HE ADER
DRIUM BEARING
FENTER SUPPORT '
DRUM DERLOY ACTUATORS .
SLIA RING ASSEMBLY
LEADING EDGE MEMBERS
ARG
LATCHES

POWER/WING = 25,0 KW ARRAY WIDTH = 4,80 M

27778406 IN=SQ BLANKET WEIGHT = (52,5 (B
FREGUENCY DEPENDENT PARAMETERY

012 020 L030 L0414 J049

012 « 020 2030 w041 o 049

23 «N39 2 059 0 081 097

112.4¢ 111,46 110,8 i10.1 109.6

31,39 J1.62 31485 32.09 32.20

4,83 4.86 He90 4,93 4,95

97.8 100,6 1064,.3 108,3 111.6

215,1 221,2 2294 238.2 205,5

489 ,2 487,.8 484 ,8 48141 417,7

W50 1,50 3.50 6,50 9,50

+B89B1 408 a9280498 « 9634918 «100Nn409 01029409

+99374 6 +9787 04 «F6lddentd «9521¢0¢é « 9439406

256 249 2 240 o2 224

3.9 den 0.2 4,3 aos

!Eo‘i 12.9 12.9 12.8 12.5

5,26 6,95 B,62 10,10 11,13

22111406 «673054+06 215932407 «29967407 slU1894p7"

LJT433404 4713405 3269408 ,5251405 ,7026405

ITend 21454 14.20 10,49 B,T2

il fe00d $e93 3.0t 3.93

2791 30021 32,08 Jd.u9 35,90

be21 8,20 10+18 11.92 13,13

215.1 21,2 2294 238,2 2U5,5

3.6 6,3 9.7 t35.,5 16,4

4,1 7.2 11,1 15,3 18,5

1.1 1,3 1.7 24 3t

2,2 2,6 3,0 3,4 3.7

4.1 4,0 449 3,9 3.9

2,6 2,6 2,8 3,0 3.1

1,5 1,5 1.6 1.7 1.7

10,3 to,2 10,2 t0.1 10,0

1.3 1,3 1.3 1.3 1.3

8,5 §,58 8,8 8a5 . 8,5

T4 3.4 I8 38 1.4

19,5 19,4 19,2 19,1 19,0

. 3 »3 .3 3

2060
«0H0
l20

109.0
32,37
4,98
116,3
259%.9
47241
14,50
1067409
09341406
+215

T

1247

12,51

68191407

728405

7214
5,41

37.24
176

255.,9
2be
23,3

d,4
4,0
de0
3.4
149
1040
te3
8%
3.3
18,9
3

40
rrgfﬁﬁ‘ﬁfﬂ3&
ég’lcfma "y NEOTEO



85T-2

ARRAY

TIIY]
Y1 L]
Yy Y

TYPE GE ROLLOUT

BLANKET AREA ®=

MINIMUM FREQUENCY HZ #%sus
TORSIONAL FRENQUENLY HZ $xEng
BENDING FREQUENCY H2Z #&dx%

# ARRAY PROPERTIES o
BLANKET wIDTH (IN)
ARIAY |ENGTH (M)
ASPECT qaAtl0

ARTAY MASS

(MG)

ARRAY WEIGHT (LA)

CENTER OF GRAVITY (IN)
TE IS5TI0M PER HLANKET (L8)
MOMENT OF TNERTIA 1
MOMEYT QF INERTIA 1D

SPECIFIC PNwER

(KW/KG)

SPECIFIC WEIGHY (KG/Kw)

RLaNKET

» MAST CLEARANCE (IN)

% RO0OM PROPERTIES *

ODIAMETER
El

C1IN)
(LA=TN=SN)

RODT SPRING tLB=IN/RAD)
RUCKLING CARPABILITY RaTIO
STRENGTH CAPASILITY RATIOD

® CANNTSTER PROPFRYIES *
HEIGHT (1IN)
DIAMETER ¢ IN)

* WEIGHTS (LB) *
ARRQAY
A00M
CANNISTER
TENSION MECHANISM
MAaST SLEEVE
SHAFT
HEADER
DRUY BREARING
ctNTER SUPPORT
NRUY DEPLOY ACTUATORS
SLIP RING ASSEMRLY
LFaDING EDGE MEMAERS
LAY
LAYCHES

POWER/WING 8 28,0 KW

1277784086 INe8Q

BLANKEY WEIGHT =

FREQUENCY DEPENDENY PARAMETERS

L0112
012
024

122,4
28,83
dg12
99,0
217.7
auy,7
250
«T5B7e08
o 1191407
293

a,n

13.0

4,96
21865240k
+6SH3 el
32.90

ofig

26,60
5,85

~n

—

N TR RS TR VRN PN R
- & & & % 5 B & & % = > B S
W NS HWUNG OO0 = Jee oy

LT

02t
041

121,56
29,02
4,5
1014
223.1
qu,?
1.50
.,809+08
+ 1176407
246

4.1

t2.9

6,55
«566bBenA
.1505005
. 19,12
195

28,79
T«73

223.1

-
—gd QD e e ) D A O UY

. B 5 e e & e A B

™
e AN NN DN

,032
L0352
(062

120,8
2920
4,17
104,7
230,3
44o,.4
3.50
+8072+08
of1614a7
239

4,2

12,9

Bq12
«1338%9+07
«+286%405
12+59
1e77

lﬂtqa
9.58

™~
4k

Sl D v = =Y DO
LI I T B I I IR R R

[,
W OC~NA WV E~N~O U

~

ARRAY WIDTH = 7,00 M
£52,5 LB

L0438 2651
043 #0514
004 o102
120.,2 119,7
2936 29,47
4,19 Ya21
in8, 2 111,.2
2318,1 2Ul 6
a437.5 434,9
6,50 9,5n
+834%+08 28562408
o11UBy0Y » 1139407
2231 -3
4,3 4ot
12.9 12.9
9,51 10,47
225141+ 07 e370294+07
+U4603405 26158405
9,29 TW72
2076 3.61
32.87 .20
11,22 12436
238,14 284,86
1147 14,2
13,6 16,9
243 3,0
3,0 3.3
4e7 U,b
3.0 1,3
1.7 17
11,1 11,0
1.3 1.3
8,5 8.5
3,7 3.7

0,8 20,
.3 l3

2043
2063
eid6

119.¢
29,61
4,23
115,5
25U, 0
430.8
14,%0
sBB02408
p112F¢07
o217

debd

{2.8

1t.67
57059407
«8511¢05
b.26

4,85

35,85
13,77

254,90
177
20,5

349
3.5
5.0
3.6
149
11,0
1,3
8.5
3.6
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65T-H

ARRaY TYPE GE ROLLOUY

BLANKET

1Ty MINIMUM FREQUENCY
ssxes TORSTONAL FREQUENCY
'¥322 HENDING FREQUENCY

% AHRAY PRNPERTIES *

AREA =

HZ
HZ
HZ

T
Y111
T11T)

RUANKET WIOTH (IN)

ARRAY [ENGTH (M)

ASPECT RATTO

AWRAY MASS (KG)

ARRAY WEIGHT fLAB)

CEMTER OF GRAVITY (IN)
TENSION #ER BLANKET (LB)Y
MOMENTY OF THERTIA I
MOMEMT OF INERTIA 2
SPECIFIC POWER (KW/KG)
SPECIFIC WEIGHT (KG/KuW)
BLANKET = MaST CLEARANCE C(IN)

ROOM PROPERTIES =

DIAMETER (1N)

E] (Lu=ThesSO)

ROQT SPRING (LBeIN/RAD)
RUCKLING CaPARTLITY RaTIO
STRENGTH CApABILITY RATIO

® CANNISTER PROPERTVIES &

HETGHT (INY
DIAMETER (1IN)

* WEEIGHTS (LAY »

ARRAY

ROOM

CANNISTER

TENSION MECHANISH
MAST SLEEVE

SHAFT

HEADER

DRUY REARING

CENTER SUPPORY

DRUM DEPLOY ACTUATORS
St IP RING ASSEMALY
LEADING EDGE MEMRERS
NRUMS

LATCHES

227778406 INaSQ

PONER/WING m 25,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

,013
(013
$025

132.9
26,55
1.54
100,4
221,0
40p."%
50
.6ﬂﬂ9+nﬂ
sia22+07
2249

4.0

12.4

4,68
«15816+n0b
+ST8La0
2%.29

+39

25.44
5.52

.
e g U

N
MO =Yl RNT oD@
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150
LY EFTY:
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6.1q

+ 48398496
«1338405
17.08
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7430

Ly
na

[y
fv XN .A U~ &N

N
WO W RN = Y DO

- & & & % & 85 9 5 &y S 2 L

2033
<033
«N65

130,8
26496
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105,4
232,40
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.50
06877418
o 1376407
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o 11419407
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n
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ARRAY WIODTH =

T.50 M

152,5 L8
« OU5 053
« 045 + 053
« 088 2106
13n.2 129,.8
27.10 27419
3,61 1.63
108,.6 . 111,3
2190 eUi,9
00,4 198,13
be50 9.50
7080408 o 7258408
o 1363407 o 1354407
230 v225
13,0 2.9
Be98 9,89
e2ididen? «31511407
24081405 « 5452405
Be29 b.88
2ed3 332
3156 32.84
10.59 11467
239,06 2u4,9
10.5% 12.5
te.2 14,8
2.2 2.8
2.7 2.9
S5 5.5
3.1 3,4
147 1.7
12,2 f2,1
1.3 1.3
B,.5 8.5
4.0 4,0
22.5 22,5
3 3

2165
0065
« 131

12942
eT+3n
3.64
115.3
29340
I9447
14,590

s TUR54 08
+ 1344407
217

Ueb
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11,04
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« 7534405
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34.42
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293.6
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ARRAY TYPE

EEERE
49k TORSIONAL FRFQUEHNCY HZ
Yy

GE ROLLOUT

BLANKEY ARE

MINITMUM FREQUENCY W2
BENDING FREQUENEY W2

¥ ARRAY PROPERTIFS ¥

BLANKET wINTH (IN)

ARRAY LENGTH (M)

ASPECY RAT1D

ARRAY MASS (KG)

ARHAY WETLHT (LB)

CENTER (OF GRAVITY (1IM)
TENSINN PER RLANKEY (pB)
MOMENT OF INERTIA 14
MOMENT QF INFRTIA [p
SPECIFIC POWER {XW/KG)
SFECIFIC #WFIGHT (KG/Kw)
ALANKEYT o MaST CLFAKANCE

* A00M PROPERTIES »

DIAMETER (TN}

El (LA=IN=SM)

ROGT SPRINMG (L.B=TN/RAD)Y
BUCKLING CAPABILITY RaTIO
STRENGTH CaAPAHILITY RATIO

¥ CANNISTFR PROPERTIES #

HEIGHT (IN)
DIAMETYER (IN)

*# WEIGHTS (LR) *

ARRAY

R00M

CANNISTER

TENSION MECHANISM
MASY SLEEVE

SHAFTY

HEADER .
DRUM BEARING

rEuTER SUPPORT

DROM DEPLOY ACTUATORS
SLIP RING ASSEMRLY

1 £4DING EDPGE MEMHRERS
nRMS

LAaTOHES

POWER/WING = 25,0 KW

A= 227778406 INaSR

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

1111 1)
LIt
ki

013
013
<025

141,7
24,89
1,11
1nle8
22d,0
372.9
50
WSHAten 8
.163“607
246

4.1

{IN) 1345

4,49

« 13900406
«S243404
26.9%

36

24,39
5'30

224,0

N
-

-
e Rl T e I ol

- % & ® P & A S & BB

n
O NWH AN~ ~ e

023
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o044

141,7
24,89
3,11
103,9
€28,5
370.2
1.50
«5757+n8
+ 1634407
241

4,2

12,8

591
241699408
+ 1196405
15,58

B2

26,31
4,98

228,585

4,2
5,3

2.0
beb
2.7
1.8
ts.b
1.3
8.5
4,3
24,5

+ ¥

034
034
&7

t41,7
24,89
3.11

| GE-TY)
234,95
366,7
3.%0

e 5858+08
+163%en?
+235

4,3

12,1

Te31
297297406
2258445
1020
tef2

28.19
8,62

[
wl

-

EC@ueitn—=gN~D s
* % 5 o &£ % % = s aseas
HUNMA N WS TFOTFNI-t A

~N

ARRAY WIDTH m 8,00 M
152,5 LB

040 4053

YT 2 055

091 o110

140.,2 119,48

25,16 25,24

3,94 3.15%

109.4 111,48

24046 2u%,9

167.9 366,13

6.50 9:50

8102408 +5237408

1159907 w1590407

229 224

4.4 4,9

130 13,0

8,58 9,45

e 18463407 a27148407

03651408 WUBTH4nS

Te57 6,28

2.38 3015

30a10 51,313

1oe12 11415

2U0.6 245,%

9e0 1140

11,1t 13,9

2.1 2'7

2.5 27

6,5 6,4

3.2 3,9

1.7 17

13.“ i3.3

1.3 c 1.3

8.5 8.5

4,3 4,3

24,2 24,2

Q! I‘

L0688
068
o136

139,3
25.33
3.17
11546
2544
362.8
14,50

+ 6428408
a1579%07
2216

dab

13.0

10,52
« 41748407
0733405
Se10
4,22

32,85
12441

25444
13.7
6.8

3.5
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Tl
He0
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13,3
1.3
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ARRAY YYPE GE ROLLOUT PONER/WING = 30,0 KW ARRAY WIDTH w 5,00 M
BLANKET AREA ® 33333406 INe3Q BLANKEY WETGHT = 183,0 LS8
, FREAUFNCY DEPENDENT PARAMETERS
sEE S MINTMUM FREQUENCY HZ SeX¥% 2008 ,018 027 L0353 ) 048 2 049
sxsex TORSTONAL FREQUENLY HZ ®¥d#4x 008 2018 2027 4033 042 «0U9
CEBNE BENDING FREQUENCY HZ #¥¥xx¥ 016 2 N36 «NS2 2« 065 W 0BG od01

* ARRAY PRNPERTIES ¢
RLANKET #INDTw (IN} 81,9 80,1 78,9 78,2 T7.1 76.%

1914

ARRAY LENGTH (M) 51,72 S2486 53,64 SUetld 54,88 55445
ASPECT RATIO 10,34 10,57 10.73 1n0.83 10,98 11.09
ARRAY MASS (KG) 112.3 122.6 132,3 139,56 151.8 16247
ARRAY WETGHT (LAY 2470 269,8 291 40 In7.t 1313,9 357.9
CENTER DF GRAVITY (IN) 8uy,8 B35,0 8p3,3% B13,5 799,2 788,7
TENSION PER HMLANKET (LB} 50 2,50 S50 8,50 14,50 21,00
MOMEHT OF TNEHRTIA 14 2905409 « 3204409 «34584n9 3042409 «3945409 dU216409
MOMEHT OF INERTIA )2 «H002+00 «ST73%406 +B572400b W SUbbI Db +5325+¢nH e5217+006
SPECIFIC POAER (KW/KG) 267 745 227 215 +198 184
SPECIFIC WEIGHT (KG/KH) 1.7 4,1 4.4 4,7 5.1 5.4
BLANKET « MaA9T CLEARANCE (1IN} 12,8 t2,b 12,5 1243 2.1 12,0
* ROOM PROPERTIES
DIAMETER  (TN) 7.54 11,48 14.n8 15.89 18,28 20410
FI  (LA=INe3D) «b0N0T+00 «313434p7 eTi00t*07 11184408 19563408 28977408
ROOT SPRING (LReIN/RAD) « 1572405 + 9430408 +1003+006 slldinent 2147400 22879406
RUCKLING CAPARILITY RATIO 75.96 15,24 28.11 19.86 1S.41 12,94
STRENGTH CAPAGILITY RATIO +69 . 229 350 Se37 Tebb 9.72
* CANNISTER PRNPFRTYIES »
HETGHT (TN} 35,70 41. 1 Ug.658 46,49 49,57 51.99
DTAMETER {(1N) 8,89 13455 1beb2 18,78 21.%8 23479
% WEIGHTS (LAY #
AHRAY 24740 269,8 291,0 3071 333,9 357.9
AQO™ 78 18,0 2T .4 34,2 45,9 56,9
CANNISTER 8,3 19.3 2940 36,9 48,9 59,9
TENSIUN MECHANISHM ] 1.9 3.1 3.8 6,0 Tt
MAST SLEEVE 4,2 8,7 4,7 7.5 a8,s 9,3
SHAFT 2.5 2,4 2.3 2.3 2+2 2459
HE A DER 220 246 2.7 248 3.0 3,2
DRUM REARING 145 1,5 1.6 1.7 1.9 Pa
CENTER SUPPART 8,3 g,2 841 Byn B840 749
DHUM DEPLOY ACTUATONS 1.3 1,3 1,3 1,3 1.3 1,3
SLIP RING ASSEMBLY Ba? Ba9 Be9 B.9 G+ 9 8.9
LEADING EDGE MEMHERS 2.5 FI 2.4 5.4 2.4 2.3
pRU“S 14,4 14,1 13,9 13,8 13,6 13,5
LATCHES «3 o3 3 P P ] 3

AIITVad 9004 40
SI @OVd TVNIDIYO
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ARRAY TYPE GE ROLLOUT
BLANKET ARE

*#“1
6k

L AR TR

MINIMUM FREGUENCY HZ
TORSIONAL FREGUENCY M2
MEHDING FREQUENCY W2

® ARRKAY PHOPERTIES =
BLANKET ~IDTH (IN)
ARRAY LEMGTH (M)
A3PECT RATID
ARFAY HASS tHG)
ARBAY WETGHT (LA}
CEHTFR QF GRavITY (1N}
TENSTION PRo RLANKET (LB)Y
MOMEMT OF INFRTIA 14
MOMENT OF INE&TIA 12
SPECIFIC PNWER (KW/KG)
SPECIFIC wEIGHT (KG/Kw)
ALANKET = MAST CLEARANCE

* BUOM PRUPERTIES
DIAMETER  c1yy
El (LReIN=5m
ROOT SPRING (LBeIN/RAD)
BUCKLING CaPABILITY RATIO
STRENGTH CaPARTLITY RyYIO

* CANNISTER PROPERTIES #

HETGHT (IN)
DIAMEYER (IN)

* WEIGHTS (LR) x
4RRAY
SU0M
CANNISTER
TENSTION MECHANISM
“aST S| EEVFE
SHAFT
HEADER
DRUM REARING
CENTER SUPPORTY
DRUM DEPLOY ACTUATORS
SLIP RING ASSEMALY
LEADING ENGE MEMREXS
LEITES
LATCHES

A o=

BRERN
TEIT:
STIY

{IN)

POWER/WING ® 30,0 KW
233333406 IN=3Q

BLANKET WEIGHT w

FREGUENCY DEPENDENT PARAMETERS

L0009 J019

« 009 «019
2017 + 038
9].9 90.3
46,04 46,88
8,37 8,52
1‘502 121,0
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Tdb, 4 T19,5
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aToUBsnD 21368406
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3. 0
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64,65 29,44
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7,1 16,2

1.3 1.8

3.6 4,8

3,2 3.1
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’.5 '|s

9.2 QQO
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S50

« 2653409
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+55573¢n7
eB3U G4 %
20409
3,u3
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15.17
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£2,8
24,3

2,8

6

W
-
.
:

Y D= e g
- e 8 8 0 e en e

W~ D00

ARRAY WIDTH = 5,80 M
183,0 LB

2035 « 045

+ 035 045

'ﬂbq .090

£#8,8 87.5

47,83 48,35

By70 B,79

1351 145,2

297.2 31944
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2771409 L LY
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4,5 4,8

12,5 12,4

14,5%n 16,66
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o1170406 21776406

16454 12.R0

4,79 6,81

43.50 46,28

17.11 19,66

2972 3194
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30,9 4p .8
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atq ?.°

2,9 I
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Re9 8,8

1'3 l.3
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ARRAY TYPE GE ROLLOUTY

BLANKET AREA =

TTTY

K4S

* ARKRAY PROPERTIES #
BLANKET wINTH (IM)
ARRAY LENGTH (M)
ASRELT RaVT1ID
ARRAY MASS {KG)
ARRAY WETGHT (LR)
CENTER OF GRAVITY (IN)
TENSION PER BLANKET (LB)
MO“EHT OF INERTIAE Iy
MOHEHT OF INERTIA ]2
SPELIFIC POWER ([KW/KG)
SPECIFIC WEIGHT (KG/Kw)
ALANKET w MAST CLE&ARANCE

# pONM PROPERTIES #
DIAMETER (1N)
El {LaeIN=8Q)
RUNT SPRING (LBesIN/RAD)
BUCKRLING CAPABILITY RaTIO
STHENGTH CapABILITY RATIO

* CANNTISTER PROPFRTIES #
HEIGHT (IN)
DIAMETER {IN)

& wEIGHMTS (LB) »
ARQAY
ROG™
CANNISTER
TENSION MECHAN]ISM
Ha3T SLEEVE
SHAFT
HEADER
BRUM REARING
CENTER SHPPQRY ’
ORUM DEPLDY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMBERS
NRUMS
LATCHES

MINIMUM FREQUENCY HZ =x¥3x
ssas ¢ TORSIONAL FREDUENCY HZ $k¥sx
BENDING FREQUENCY HZ *¥3x%

POWER/WING = 30,0 KW

«333334006 INeSOQ

BLANKET WEIGHT wn

FREQUENCY DEPENDENT PARAMETERS

L0009
009
o018

102,0
41,50
6,92
113.0
gag,7
66741
50
'!R59¢09
1 9505+00
o PB5

3,8

(I 12.9

6,40
038046400
21130405
54,80
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32.72
7.55%

248,7
S.6
. |
142
3.1
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246
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17,9
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N
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7. 02
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« 9211406
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3865408
25,27
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36,59
11,47

as4,7
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13,9
1.7
4,1
3,8
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1.5
1040
te3
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3.1
17,6
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42,57
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s 4uT23407
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ARRAY WIDTH m 6,00 M
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f.3 ted
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ARRAY TYPE

TIYT)
1111

1111

TORSTONAL FREQUENCY HZ

6E ROLLOLT

BLANKET AREA &

MINITMUM FREQUENLY HZI *%#%8
X556
BENDING FREQUENCY HZ *kk#x

® ARWAY PROPERTIES &
RLANKET winTu (IN)
AHRAY LENGTH (M)
ASPELCT RATIQ

ARRAY MASS

(KG)

ARRAY WEIGWT (LA}

CENTER QF GRAVITY (IN)
TESSION DER RLANKET CLRY
MOYENT OF TNERTIA 1y
MOMENT OF INERTT& 15

SEECIFIC PDWER

(XKW/KG)

SPECTF]IC AFIGHT (KG/KW)

BLANKET = MAST CLEARANMCE

{INY

* RUOM PROPERTIES »

DIAMETFR (W)

£1 (LA=INeSR)

ROOT SPRING ([ ReIN/RAD)
KUCKLING CAPABILTITY RaATIO
STRENGTH CAPABILITY RATIN

% CANNTSTER PROPERTIES #

HEIGHT (1N)
DIAMETER (IN)

* WEIGHTS (LR) #

ARWAY

ROOM

CANNISTER

TENMSION MECHANISH
MAST SLEEVE

SHAFT

HE ADER

NRUM REARING

CENTER SUPPORT

NRYY DEPLDY ACTUATORS
SLIP RING ASSEMALY
LEADING EUGE MEMHBERS
nRYME

LATCHES

«33333406 INeSO

POHER/WING 2 3040 KW

BLANKET WEIGHT =

FREQUENLY DEPENDENT PARAMETERS

,0t0
2010
019

112,0
37.79
5.81
113,9
25047
601,48
B0

+ 1540409
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2ol b
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w1 126en?
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9,05
16449407
e 3348enS
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n
el ~

-

BRI I TR R Ry TR
4 & 8 BB TS es Be 8w
Wi E oW~ O
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109,6
L 1P}
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t26,2
277,5
99145
S5.50
o171 6409
4107407
+£38
4,2
18,8

11.07

o 36823497
«5128405
18,490
278

37450
13.07

N
- g

LA T Ee N~

-

" 8 & &2 8 & & 5 4% an e &

= QWO SV R
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ARRAY HIDTH = 6,50 M
183.0 LB

039 050

«039 +050

io?? .100

109.0 108,.1

38,85 39,15

5.98 be02

13".6 13800

287.3 303.7

S87.5 57849

8450 14,50

1775409 186609

1094407 «1078407

lasn Ia,"

Uy i Uyb

18.8 1247

12438 14,32

+57553+07 299734407

+356b40% 212%484nb

12,05 9,45

3,76 5.58

39,22 dy,24

14,61 16.89

287,3 303,7

2048 27.2

22,7 30,3

3.1 4,7

4.6 5,2

U5 el

3.1 3.4

1.7 ted?

10.9 10.8

1.3 1.3

8,9 Re 9

3.3 3.3

18,0 i8,9

3 3

<060
» 060
o120

1-97.5
394,39
'5.06
144,9
31849
87145
21,4n¢
21949+09
21066407
w27

UeB

1246

15,75

o 1462348
s1 724406
T«90

747

43,11
18459

Y168,9
33,2
36,7

Ee?
5.6
S.e
3,8
el
10.7
a3
849
3.3
14,8
3
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POWER/WING = 30,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

ARRSY TYPE GE ROLLOUT
BLANKET AREA = e 333334006 INe3Q
250w MINTMUM FREQUENELY HZ *5uka L0190
ssses TORSTONAL FREQUENCY HZ #%ksx 2010
fesss  RENOING FREQUENCY HZ #¥s%¢ 2020
* ARHAY PROPERTIES
RLANKET SIRTH (IN) 122,0
ARRAY LENGTH (M) 4,70
ASPBELCT RATID t,96
ARRAY MASS (XG) 115,¢%
ARRAY HAEIGHT (LR) 293.2
CEMTER OF GRAVITY (1N) 545,6
TE~SION PER BLANKET (LB8) « 51
MOMENT DF TNERTIA It 1298409
MOMENT OF INERTIA ]2 a13874n7
SPECIFIC POWER (KW/KG) achl
SPECIFIC WEIGHT (KG/KW) 3.8
BLANKET = MaSY CLEARANCE (IN) 13,0
¥ ap0x PROPERTTES »
DIAMETER (TN) 5.63
El (LR=INm3R} wef0iis+né
ROOT SPRING (LB=1IN/RAD) w863740d
AUCK_ING CAPABILITY RaTIO 42,30
STREMGTH CAPABILITY RATIO W43
& CANNISTFR PRDPERTVIES *
HETGHT (IN)Y 29,74
DIAMETER (1N) b,b4
¢ WEIGHTS (LR) 2
ARRAY 253,.2
RON¥ Ya2
CAMNTSTER 4y7
TENSION MECHANISM 1.2
MaST SLEEVE 2,5
SHaFT 5,7
HF aDER 246
DRUM HEARING 1,5
CE~TER SUPPORY 1244
DRUM DEPLOY ACTUATORS 1.3
SLIP RING ABSEMBLY 8.9
LEADING EDGE MEMRERS 3.7
NRUHS 21,2
LATCHES 3

,023
,023
T

120,06
35,10
Senl
12n,7
265,4
542,4
2e8n
-1369+ﬁq
e 135Uen?
1249
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12.9
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todd

-
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n
WS -NoWN~NONe O
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119,7
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S+50
s1428+09
«1334407
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4,2
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10,43
30860407
25368405
13.21
2+5U

ARRAY WIDTH = T,00 M
183,00 LB

L 041 +053

2001 +053

o080 108

119,41 118,43

315,54 15,78

5,08 Se11

129,58 . 136,3

?85.5 299,9

534,8 S28,.,8

8,50 14,50

« 1472409 s 1542409

«1321407 « 1304407

o231 W20

4,3 Ue5
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11,65 13.36
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13,75 15.77
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ARRAY TYPE GE ROLLOUT

BLANKET AREA ®

' TE3T MINTMUM FREQUENCY HY? Rt%sy
san s TORSIONAL FREGUENCY HZ seung
21 R3] BEMDING FREQUEMEY HZ $¥¥uy

% ARRAY PROPFRTIES 4
BLANKET wIDTH (IN)
ARRAY LENGTH (M)
ASPECT RATIO
ARRAY MaA8S (KR)Y
ARRAY WEIGHT (LB)
CENTER OF GRAVITY (IN)
TENSION PER BLANKEY (1LB)
UOMENT OF INFRTIA Iy
MOMENT QF INFRTIA I3
SPECIFIC POWER (Ka/KG)
SPECIFIC WEIGHT (KG/Ku)
RLANKET &« MAST CLEARANCE 1Ny

¢ A00M PRUPERTIES «
DIAMETER  (INY
ET (LBwINeSW)
RONT SPRING (LB=IN/RaADY
RUCKLING CAPARILTITY RATIO
STRENGTH CAPABILITY RaTIO

% CANNISTER PROPERTIES *
HETGHT (tN)
DIAMETER (TN)

# WEIGHTS (LR} »
APRAY
HOOM
CANNISTER
TENSTON MECHAN]ISM
MAST SLEEVE
SHAFT
HEADER
ORUY BEARING
CEVTER SUPPDRT .
DRUY DEPLOY ACTUATORS
SLIP RING ASSEMRLY
LEAGING EDGE MEMAERS
ARYMS
LATCHES

233333406 INeYD

POWER/WING m 30,0 KW

HBLANKETY WEIGHT u

FREDUENCY DEPENDENT PARAMETERS
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s 1209409
2 1583%34n7
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« 26247407
«84754405S
11.79
2e34

34407
1182

ARRAY WIDTH m 7,50 M
18340 LB

L042 ,055

HOouz <088
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129.3 1R8,5

32,758 32,958

4,37 4,39

1295 135,.4
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28%.0 297.9

15,8 2049

18,1 23,8

2.8 “02
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ARRAY

L ER R 2
AR R L)
LR L XY

TYPE GE ROLLOUT

BLANKET AREA w

MINIMUM FREQUENCY HZ #sk¥s

TORSIONAL FREQUENCY HZI #%4%%

BENDING FREQUENCY HZ s¥%xx

# ARRAY PROPERTIES #
HUANKET WwIDTH (IN)
ARRAY LENGTH (M)
ASDECT RATID

ARHAY MASS

(KG)

ARDAY WEIGHT (LA3J

CENTER OF GRAVITY C(INY
TENSION PER BLANKET (LR)
MOMEMT OF TNFRTIA It
MOWENT OF INERTIA 1P

SFECIFIC POWER

(RW/KG)

SPECIFIC WEIGHT (KG/Kw)

ALANKET w MaAST CLEARANGE

=i

(INY

i
5N ® anoM PRUPERTIES *

~g

DI AMETER
£l

CIN)
(LA=TN=5N)

ROOT SPRING (LHBeIN/RAD)
RUCKLING CAPARILITY RaTIO

STRENGTH CARABILITY HaTIO

® CAMNNISTER PROPERTIES »
HEIGHT (IN)
DIAMETER (1N}

* WEIGHTS (LA) #
ARRAY

BOOM

CANNISTER

TENSION MECHANTSM
HAST SLEEVE

SHAFT

HEADER

NRUM BEARING

CENTER SUPPORY

DR DERLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDOGE MEMRBRERS
BRUMS

LATCHES

POWER/WING = 30,0 Kw

« 33333406 INeSQ

BLANKET WEIGHT =

FREQUENCY DEPENDFNT PARAMETERS
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201l
021
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29,87
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ARRAY WIDTH m 8,00 M
18340 LB
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285,06 297.3
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u.! aﬂs

13.0 12+9

1n,43 11,95

035219407 eb0722407

25927408 08917405

8,65 6,58

2+94 4e29

34,27 36,34

12.31 14.10

288,46 297.3

1.t 18,6

16,3 21,4

2eb 4,0

3.3 3.7

TeS Tl

3.4 4,0

1.7 149

14,7 1.6

1.3 1,3

Ba? Be9

4,3 b2

34,2 24,1

3 B

0068
+135

138.0
30,68
3,83
181,14
310,3
48048
21,89

« 1148409
1811407
+213

Ue?

12.9

13,14
«88674407
«110852086
5049

9054

=
-
N

XIFIVOD ¥00d £0
g1 @HVd TVNIDIEO



ARRAY TYPE GF ROLLOUY POWER/WING m 35,0 KW ARRAY WIDTH & 6,00 M
BLANKET APEA = «JBBBY+06 IN=3G BLANKET WEIGHT » 213,6 LB
FREQUENCY DEPENDENT PARAMETERS
Frexs MINTMUM FREQUENCY MZ *¥kxx 008 D18 4027 «039% J0U3 , 052
tsxss TORSINNAL FREQUENCY HZ *sk¥w 008 018 027 035 043 +052
sarsx BENDING FREQUENCY HZ #%%¥x 015 » 034 e 052 69 LT 2106
* AREAY PROPERTIFS «
BLANKET wINTK (IN) 101,86 99,9 98,8 97 et 9647 95.8
ARRAY LENGTH (M) 48,60 49,44 5009 50459 51405 51,54
ASPECY RaYT1IO 8,10 B.24 8,315 8,43 B.51 6459
ARRAY MASS (KG) 129,4 138,7 148, ¢ 1IST.T 167.7 179.8
ARRAY REIGHT (LR} 284,7 305,.1 326,5 346,8 368,8 395,565
CENTER QF GRAVITY (IN) 719240 184,8 174,99 T6%.% 751,58 TU0+9
TENSION PER KLANKET (8} 050 2450 ) 1n,50 16.50 2500
MOMENT OF INERTTA ]9 2294B4+0Y «318Seng «34tn%009 3609409 «3824409 4077409
MOMENT OF TRERTIA Ip «1083407 eiftban? 101907 «9988404 9811406 29636405
SPECIFIC PUWER  (Hw/Kg) 270 252 .36 222 «2Nn9 195
SPECTIFIC WEIGHT (KG/Kw) 3,7 4,0 4,2 4.5 4.8 5.t
e RLANKET « MAST CLEARANCE (IN) 1249 12,8 12,6 12,5 12,4 12,3
&
® % poDM PROPERTIFS #
DYAMETER (1N} T.20 10.94 13,70 15.96 17.95 20,01
EI (LAelNeSN) 25299R4 06 27425407 W8T836407 212056408 219298408 2981408
ROOT SPRING {LBeaIN/RAD) «1432405 24915405 49658405 21492406 e21234006 22940406
RUCKLING CAPABILITY RaTIO . 69,28 32,00 20.92 thy 21 1305 1071
STRENGTH CAPABILITY RAYIO «55 183 3440 Eell b.96 9.14
¥ CANNISTER PROPERTIES #
HEIGHY (1IN} 35,51 39,81 U343% 45,68 48,20 S0eB§
DIAMETER (TN) B,49 12491 1617 18,83 21.18 23,6
* WEIGHTS (LR) #
ARRAY 284, 305, 326,5 346,08 368,8 395,5
BUOM 1.1 ’a.a ?5.1 30.2 “3.7 50-&
CANNISTER Teb 17,6 27,5 37,3 41,2 58,7
TENSIDN MECHANTSM 1.3 1.9 249 da2 640 d44
MaST S| EEVE 3.6 5.2 6,2 Tel 7.8 Beb
SHAFT -‘-I.5 a|3 ”.a- n.l al‘ .“l6
REANER 210 27 29 3al 3.4 3.7
DRUM HEARING 1.5 1.5 t.b 1.8 240 2.2
CENTER SUPPORT 10,8 10.6 10,5 10.4 10,3 10,2
BRYM DEPLNY ACTUATORS 1.3 1,3 1.% 1.3 1.3 1,3
SLIP WING ASSEMBLY 5.3 9.3 9,3 9,% 9,3 9.3
LEADING EDGE MEMRERS 3,1 3.1 3,0 3.0 340 249
nRU4S 17,9 17,0 17,4 17,2 17,1 16,9
LaTCHES o3 . ' o3 +3 o3
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AHRAY TYPE GE ROLLOUT

BLAMKET AREA =

*Ee50 MINIMUM FREQUENGCY HZ #¥¥ax
sses% TORSTONAL FREAUENLCY HI #s%%y
Erden BENDING FREQUENLEY HZ s+xs2

* ARRAY PROPERTIES »
RLANKET WINDTH (1IN}
ARRAY LENGTH (M)
ASPECT RATID
ARRAY MiSS (XG)
ARRAY WETGHT (LK)
CENTER QOF GRaAVITY (IN)
TEMSIDN PER BLANKET (1 8)
MOMENT OF INERTIR I
HUMENT OF INFRTIA 12
SPECIFIC PNwER  (Kw/Kg)
SPECIFIC WEIGHT (XG/KW)
HLANKET « MAST CLEAKANCE {IN)

* AQOM PRUPERTIES »

DIAMETER  (1N)

ET (LR=ThN=SQ)

ROOT SPRING (LBeIN/RAD)
. AUCKL ING CARABILITY RaATIO
STRENSTH CARABILITY RATIO

69T-1

2 CANNISTFER PROPERTIES *
HEIGHT ¢INY
ODIAMETER (1IN}

* WEIGHTS (LR} #*
ARRAY
ROOM
CANNISTER
FTENSION MECHANISM
MAST SLEEVE
SHAFT
HE ADER
DRUM BEARING
CENTER SUPPORY
DRUM DEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EOGE MEYRERS
RUMS
LATCHES

« 38889408 INeSD

POWER/WING = 35,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS
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ARRAY WIDTH = 6,50 M

213,46 LB
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T.04 7.10
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340,0 359,060
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tea7 12.5
14,73 16.68
e9B653407 +157474+08°
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OLT-d

ARRAY

L EE R

TYPE

GE ROLLOUT

BLANKET AREA =

MINTMUM FREQUENGY HZ *X¥us

k308% TORSTONAL FREGQUENCY HI sxkkx

ktna s

RENDING FREGUEHCY HZ »d%xs

® ARRAY PROPERTIES #
BLANKET WIDTW (IN)
ARRAY LENGTH (M)
ASPECT waATYIO
ARRAY MASS (KG)
ARRAY WEIGHT (LR)
CENTER OF GRAVITY (IN)
TENSIUGN PER BLANKETY (LB)
MOMENT OF TNERTIA It
MOMENT OF INFRTIA 12

SPECIFIC PNWER
SHECIFIC WEIGHY (KG/KW)
BLANKET » MAST CLEARANCE

(KW/KG)
{INY

& ANOM PROPERTIES #

DIAMETER
E1l

{1N)
(LB=TNe59)

RONT SPRING (L BefN/RADY
ARUCKLTING CAPARILITY RATIO
STRENGTH CApPARILITY RATIO

* CANNISTER PRNPERTIES *
HEIGHY (1H)
DIAMETER (1TN)

* WEIGHTS ({R)
ARRAY

ROOM

CANNISTER

TENSION MECHANISM
#aS5T SLEEVE

SHAFT

HEADER

DRUM BEARING

CENTER SUPPORT

OROM DEPLNY ACTUATORS
SLT® RING ASSEMALY
LEADING EQGE MEMRERS
nRLMS

LaTCHES

« 388894006 INmSQ

POWER/WING = 35,0 KW

BLANKEY REIGHT =

FREGUENCY DLPENDENT PARAMETERS
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Do Dl W ETY = 0D
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WORHWDICT DI RS =N

ARRAY WIDTH m 7,00 M
213.6 LB
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18,1 117,3

41,81 42409
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152,7 16n,2
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+9152409
1310407
190

5.5

12.2

22418
ald2392+08
+ 3830406
1042
10.30

53.45
26417

46241
bbbyl
T1,.9
11.0

9.8
7e1
de4
2e4
12.0
13
9.7
3.2
18,5
3



LIT-8

BLANKET WEIGHT =

L030
«030
2058

117,.,9
47,86
6484
169,3
3712.5
714,9
8400

+ 3527409
e16T71en?
o236

4,2

12,7

14.29
.82223*“7
s 1119406
17006
3,56

ARRAY TYPE GE ROLLOUT POWER/WING = 40,0 KW
BLANKET AREA w JHddUd+ns INeSH
FREQUENCY DEPENDENT PARAMETERS
vk MINIMUM FREQUENCY HZ #%%%» ontl 019
sdees TORSIONAL FREQUENCY HZ »%sxy 2011 019
Foan BENQING FREQUENCY HZ axssy 02l 2036
* ARRAY PROPERTIES &
HLANKET wIDTH (IN) 12047 119.4
ARRAY LENGTH (M) 46,76 47426
ASPECT RATIQ bebd 6475
ARFAY MaASS (KG} 1505 157,8
ARRAY wETGHT (LR) 3%1.1 34741
CEMTER OF GRAVITY (INy 7S04 745,8
TE~SINY PER HLANKET (L8) 1,00 Jen0
MOMENT DOF INERTIA It «3124409 +32%04+09
MOMENT OF INMFRYI& 12 o1752407 o1 T71den7
SPECIFIr POWER (KW/Kf{) 266 «254
SPECIFIC WEIGHT (KG/XwW) 1,8 349
HLANKET = Ma8T CLEARANCE (IN) 12,9 12,9
® ROOM PRUPERTIES »
DIAMETER (TN) 8,33 11,03
El (LA«IN«5R) «F8103406 «30070407
ROOT SPRING (LBe}N/RAD) 2272405 05264405
BUCKLING CaPAHTLITY RaATIO b, 43 2T.09
STRENGYH CapaBILITY RATIp «78 173
¥ CaMNISTER PROPERTIES »
HEIGHT (TN) 36425 39,66
DIAMETER (N} 9,83 13.01¢
* WEIGHTS (LR) *
ARRAY 331,14 347
ROOM 9.4 §6,7
CANMN]ISTER 10.2 17.0
TENSIDN MECHANISM 1L 1.9
HAST SLEEVE 4,1 5,0
SHAFT 7.2 7.'
HEADER 2,6 2,8
DRUM BEARING 145 1.6
CENTER SUPPQRT ti,3 14,1
DRUM DEPLOY ACTUATORS 1.3 1o}
SLIP RING ASSEMBLY 9,7 9.7
LEADING EDGE MEMBERS 3.7 3.7
NRUMS 21,2 21,0
LATCHES 3 3

-

ARRAY WIDYH a 7,00 M
2ud,t L8

. 039 2048

039 « 048

1076 2096

116,.9 11,9

48,28 48,70

6490 6496

179,5 1911

395,0 4230.4

72542 T15.2

14,00 22,50

3727409 + 3953409

216483407 al&17407

o223 +209

4,5 4.8

12,6 12.6

16.50 18,66

14545408 23942408

1726406 2495406

13,014 10,35

5425 7423

UT-PYT ] 48,78

19,48 22.02

395.0 42044

3.1 47,.8

4n,o 51,2

Sed 7.8

7.0 7.7

b8 6,7

3.5 dot

1.9 2+l

t3.7 13,6

1,3 1,3

9.1 9.7

Yot 345

20,6 20,4

3 3

<057
057
«115

115.1
49,06
T40!
20306
447,9
TOGLT
32,50
sU165409
o 1595407
1196

51

1244

20e69
0 35098+08
e3324308
8,81
ed4

S0e77
24,4¢

447.9
5745
62,8
102

8,5
448
2
13,
1.3

o7
LT

an,3

3

0
u [* L =3

ST ¥Dvd VNIDIYO

ALITVN® d00d 40



8LT~H

ARRAY YYPE GE ROLLOUT

BLANKET AREA =

#4%Es  MINIMUM FREQUENCY HZ #¥%¥x
¥u34% TORSIONAL FRERDUENCY HZ ¥*ssg
111 BENOING FREQUENCY HZ svrexx

® AQRAY PROPERTIES #
BLANKET WINTH (IN)
ARKAY LENGTH (4)
ASPECT RaTYD
ARRAY MASS (KG)
ARRAY WEYIGHT (LR)
CEMTER OF GRAVITY (IN)
TENSTON PER BLANKET (L&Y
MUMENT OF INERTTIA 1)
HOMENT OF INERTIA 1P
SPECIFIC POWER (KW/KG)
SPECTIFIC WEIGHT (XG/XW)
BLANKET = MAST CLEAKAMCE (IN)

* ROOM PROPERTIFS +
DIAMETER (IN)
El (LhmTiaSa)
ROOT SPRING (LBR=INJRAD)
RUCKLING CARARILITY RaTIO
STRENGTH CAPABILITY RaTiIO

* CANNISTER PROPERTIES *
HE IGHT {IN)
DISMETER (TN}

% WEIGLHTS (LR} »
ARRAY
AONM
CANNISTER
TENSTION MECHANISM
MaST SLEEVE
SHAFT
HEADER
DRUM AEARIMG
CENTER SUPPQORT
DHUIM DEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMRERS
LIRS
LATCHES

2 d0UUU+06 INeSE

POWER/WING = U040 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

011
o0t
022

130,8
43,17
5,76
15146
3133,.4
685,9
1,00
2657409
« 2071407
-1 1]

3.8

{2e9

7,89
«836154n6
20156405
41,57

72

34,57
9.31

L]
i
E 7]
L J
=

-
NE D Y - D

n
WO WMO WP W

4019
019
037

129,5
43.58
S.81
158,0
47,6
682.1
3,00
2782409
2031407
«253

3.9

1249

10,43
025562407
2A660405
24,23
1.40

37.79
12.30

-
e D U=y e
* " 2 & e e s e

n
i ~NDS WO DNt D

,031
<031
« 060

128,11
444,06
5«47
168,2
370,0
674,22
8,00
02963409
01987407
238

4,2

12,8

13,49
269684407
29887405
1500
3,22

41,57
15.8¢

370.0
24,4
26,9

3.2

ARRAY WIDTH = 7,50 M
244,¢ LR

040 2051

060 2054

«+080 2§01

1271 126,28

Q.40 44,73

5.92 5,98

177.3 187.7

390,0 413,90

66645 b56,4

14,00 22,50

23115409 03280409

o 1956407 o193y 407

226 213

a4 4e?

1248 12.6

15,47 17,62

012383408 220201408

$ 1522400 e2i9T 400

11.43 V22

“'76 6!"5

44,20 46,38

t8,25 20,79

390,0 413.0

32.8 1.6

35,3 as,.7

5.t 7.3

bal 649

B.n Btu

3.7 Gad

1.9 2at

tsiq 15.3

1.3 13

947 a7

3!9 309

22,3 22,1

3 ey

s 060
» 060
«120

125.4
45402
6,00
199.3
438,4
byusy
32450

o J4UB4 T
« 1909407
v201

Sel

1246

19,38
«29560408
12922408
Te72

Boby

48,61
2284

48,4
Sheb
55,3

98
7.8
11,5
5.2
28
1541

97
3.8
22,0
3



6LT—d

BLANKEY WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

L 020
+020
W« 039

139,6
40,413
5.05
18,7
J49,1
62740
3.00
02386409
22378407
«252

4,0

12.9

¢,89

v 22003407
24165408
2179
1448

ARGAY TYPE GE ROLLOUT GONER/WING u U0,0 KW
BLANKET AREA = J0UGGU406 IN=JG
TLIL MINTMUM FREQUENCY HZ #a%xx iz
s TORSIONAL FREQUENCY WZ ®xisx 0te
1T Y BFNDING FREQUENCY HZ %98%% s022
* ARHAY PROPERTIES #
BLANKET WIDTH (IN) 141,7
ARRAY LENGTH (M) 319,82
ASEECT RATIO 4,98
ARRAY Ma3§ (KG) 153,1
APRAY AEIGHT (L8) i34,8
CENTER OF GRaAVITY (1IN} 625,2
TEnSION PER BLANKET (LR} 1.00
HOMENT NF TNERTIA T4 2259409
HOMENT OF INERTTA 12 PUBTLT
SFECIFIC POWER (KW/KG) 261
SPECIFIC WFIGMT (KG/Kw) 1.8
BLANKET » MAST CLEARANGCE (1N) 1240
* ROOM PROPERTIES %
DIAHETER (TN) T.l0
£l (LAelN=30) s 71166406
ROOY SPRING (| B=IN/RAD) + 1786405
RICKLING CAPABILITY RaTIO 36,60
STREMGYH CaARABILITY RLYIO W64
¥ CANNISTER PROPERTIES »
HETGHT ¢(IN) 33,34
DIAMETER (IN) 8,73
% WEIGHTS (L&Y #
ARTAY 334,40
BOOM 7.“
CANNISTER 8,1
TENSION MECHAN]SM 1.3
HaST SLEEVE )
SHAFT 10,0
HE ADER 2,7
DRi/M AEARING 1.5
CENTER SUPPORTY 18,0
NRUM DEPLOY ACTUATORS 1.3
SLIP RING ASSEMBLY 9.7
LEADING EDLE MEMBERS 4,3
DRUHS 24,8
LATCHES '3

032
«032
«063

138,53
40483
S.10
167,68
369,2
620,7
8.0
02526409
o 2332407
+238

4,2

12,9

12:70
« 59830407
+B819+05
13,48
2.99

-
L el
® & & 8 = &2 5 ¢ w0

N
W D~ N~ D

ARRAY WIDTH =

As00 M

24,1 LB
2042 053
002 +053
2083 «1069
137.% 136,.4
41410 41437
S.14 Sei?
176,0 1856
387.14 408.4
614,5 606,5
14,00 22,50
s26444509 w2778609
2302407 02275407
227 215
ey Uyb
12,8 12.8
14,66 16,50
210613408 +17283+08
o1356406 + 1954400
10.26 Be1d
442 6e13
dz.32 44475
17.29 19,54
38741 48,4
290 37.3
3!.7 4o,.S
4,8 5.9
5,% 6.1
9.4 10,4
3.9 a,7
1.9 2t
171 17.0
1.3 1.3
9.7 9.7
4e2 4,2
24,0 23,9
«3 o3

JN62
«062
125

135,.6
41464
S.,20
166,5
432.4
595,2
12.50
02911409
022593407
s2UH

Ue9

12,7

18,20
29251 +08
22597406
6,81
Te83

06,85
21448

43244
45,3
4940

0
-
o=

-

-
AP IR -l ol TRV .

u
A = g O

- ® ®» a & % a8

H00d J0
TYNISIHO

ALITVND
SI @9V
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ARRAY TYPE GE ROLLOUT

BLANKEY AREA =

pFEsEL MINTMUM FREGUENCY HZ #s%ks
*92ss TORSTONAL FREQUENCY HY *sxrs
¥ELEy BENDING FREQUENCY HZI Xé#xs

& ARRAY PRNPERTIES *
BLANKET wIDTH (IN)
ARFAY LENGTH (M)
ASPECT RATTO
ARRAY MASS (XG)
ARRAY WEIGHT (|R)
CEMTER OF GRAVITY (IN)
TErSIUN PER BLANKET (L8)
MOMEMT OF TNERTIA I
#OMENT OF INERTIA 2
SPECIFIC PNaFER  (KW/KG)
SPECIFIC WFIGHT (KG/Kw)
BLANKET » MAST CLEARANGCE (TN)

* AOUM PROPERTIES «
NTAMETER  fIN}
EI (LRwIN=SN)
RONT SPRING (LReIN/HAD)
RUCKLING CAPABILITY RATIOD
STRENGTH CaAPABILITY RATIO

¥ CaNNISTER PRNPERTIES *
HE TGHT (IN)
DIAMETER (TN}

* WEIGHTS (L8) =
ARRAY
ROOM
CAMMISTER
TENSION MECHANI SM
MAST SLEEVE
SHAFT
HE ADER
DrUM HEARING
CENTER SUPPARY
NEUM DEP{ OY ACTUATORS
SLTIP RING ASSEMALY
LEAVING EDRE MEMRERS
nRY4S
LaTCHES

ddUUb+0b INeSQ

POWER/WING ® 4040 KW

BLANKET WEIGMT =

FREQUENCY DEPENDENT PARAMETERS

012
012
b023

150,46
37.48
441
154,59
340,0
5B82a1
1,00
w2001409
e2788+07
+ 259

3.9

13,2

T.07

63040406

.16314-05
33,37
N-11)

32,39
Byl

i~
=

O O LY e sl OO
% & &5 &P " P e ne Pe

——
WHTFrNuaIdES NE S

-

o

31
021
o 04D

1S0.6
37.48
4041
159, 9
3151,7
578,0
3,00
eBN4T409
«2T8%4n7
250

4,0

1241

930
218912407
« 3718405
19.27
1,33

35,14
10.97

£
-

T
O = Dm0 e ] e B 3 b
" 5 ® s % 8 8 s e w e 8w
HWG Wl OEC D~

a

o

,033
033
$065

148,4
38,04
4448
168,0
369,7
ST4,.0
B.00
ciB2409
22707407
«238

4,2

12,9

12.07
25194547
07932405
1217
e.77

ARRAY WIDTH m 8,80 M
cd4d,.t LR

L0484 o 055

«044 055

.036 I!OB

147,5 1Ub.b

38,27 38,49

4,50 ' §,%3

1754 184,6

38%,9 d0b.2

569,0 Shi.4

14,00 22450

J2277409 223859409

26786407 o 264947

s 228 w217

4.4 .6

129 12,8

13,92 15,72

o 92006407 «14964 ¢

s12184006 «1754406

Fe25 Te34

.11 5,70

dn.73 4%.05

16,43 18,455

3Ja5,.9 4ob,¢2

2640 33,3

28,7 36,6

a.é 605

Ba0 5.5

1049 1246

Gyt Sa1

19 241

19.1 té.9

te3 143

97 9.7

145 U3

25,7 25,6

3 3

o 055
2 065
o130

14549
38,69
4459
19502
429,4
55045
32450
+0492¢04%
a2h28407
2« 265

U9

128

* 17428
21830008
.2328406
ot

Te30



18T

ARRaY TYPE GE ROLLOUVY

BLANKET AREA =

TIrE HINIMUM FREQUENECY HZ
#desd TORSIOVAL FREGUENCY HZ
TIIT RENDING FREQUEMELY HZ

¥ ARRAY PROPERTLIES =
BLANKET w]DTH (IN)
ARRAY LENGTH (M)
ABPECT! RATTIO
ARRAY MASS {(XG)
AHKAY wElGLHT (LAY
CENTER OF GRAVITY (IN)
TENSJON PER Bl ANKET (1LB)
MASENT OF INERTTA T4
HMOMENT OF INERTIA T2
SPECIFIC PDAER (KW/KG)
SPECIFIC WETGHT (KG/Xn)
BLANKET o HAST CLEARANCE

* ARUOM PROPERTIES &
DIAMETER (IN)
E1 (LR=sINeS3)
RUNT SPRING (LA«IN/RAD)

AUCHLING CAPARILITY RaATIO
STRENGTH CAPABILYITY R,TIO

# CANNISTER PROPERTIES ¥
HWEIGHT (IN)
DIAMETER (TN)

* WETGHTS (LAY
ARRAY
AN
CANMNISTER
TENSION MECHANISM
MAST SLEEVE
GHAFTY
HEADER
DRUM BEARING
CENTER SUPPRQRT
DRUOM DEPLOY ACTUATNRS
SLIP RING ASSEMBLY
LEsDING EDGE MEMBERSE
nHuvSs
LATCHES

PTILL
YIS
Y31t

(IN)

POWER/WING = 40.0 KW

JUUUULI0G IN=SE

BLANKEY wEIGHT =

FREGUENCY DEPENDENY PARAMETERS

J013
2013
024

160,84
35,1t
3.90
1%56,5
44,3
5%7.9
t,00
217564+ 09
3201407
. P56

3.9

13,0

6,78
« 55317406
J1479405

In.T6
o506

30.97
8,00

-
=

Ly ]
O & D= = e Dy

N
e O D~ s B UT I

021
021
041

159,4
15,40
3,93
161,2
1%54,5
537.4
.00
alB2%409
2 31UB4n?
748

4.0

13,2

8,94
216869407
o 3412405
17.91
126

035
035
067

158,.4
15,63
3.96
168,7
371.2
532,8
8,00

s 1908+09
3109407
237

Hy2

13,0

11,49
c“SSbO*O?
7189405
11404
2057

37«10
13.56

W
-
]
-
n

-

[N

N
N e e Y O

- & ® & » & B8 8" e

L
WO AWK OO

ARRAY WIDTH » 9,00 M

244,1 LR
2045 L0857
.005 |057
« 089 112
157,86 156,7
35,82 3601
1,98 4,00
175.5 184,5
386,11 4ns,9
529.0 521.%
ftdeng 22.50
+ 1986409 « 2075409
3078407 «3051407
s228 o217
4.4 9.6
13,0 12,9
13,25 14,96
+B0603407 »13091408
,1103:06 ,1587+06
8,39 64565
3,81 529
19,490 di.62
15,64 t1Te6b
38641 4059
23.5 Ip.1
26,1 33,3
4,4 ba.2
4,5 5,0
t2,5 15.2
4,4 5,4
1+9 fel
2141 209
143 1.3
%, 7 . T
4.8 0,8
27,58 27,3
l: l3

067
«067
134

156,0
J6.17
4,02
19449
42848
510.9
32,50

s 2165409
« 3030407
«205

Ue9

129

16,44
«19083408
22105406
S.56
6e78

43,55
19,480

428,48
316,45
o, 2

841
5,4
2143
6,6
2ed
20ef
143
97
taB
27,2
3

SI EHVd TVYNIDIEO0

KIITVAD ¥00d 40
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ARRAY TYPE GE ROLLOUT

BLANKEY AREA ®

wAd46 MINIMUM FREQUENCY HZ
*s2se YORSIONAL FRFQUENCY HZ
wredy  BENDING FREQUENCY HZ

& ARRAY PROPERTIES *
RLANKET WINTHY (IN)Y
AHRAY LENGTH (M)
ASPECT RATIO
AHRAY MASS (KG)
AGRAY WETGHTY (LR}
CENTER OF GRAVITY (IN)
TENSION PER RLANKET (LR)
#OMENT OF INERTIA 1y
MOMENT OF INERTIA 17
SPECTIFIC PH4ER (LW /KG)
SPECIFIC WEIGHY (XG/Kw)
BLANKET » MaST CLEARANCE

* ROOY PROPERTIES +
DY&L4ETER (1)
E1 (LAelNe§R)
ROODT SPRING (LReIN/RAD)
BUCKLING CAPABILITY RaVIO
STRENGTH CAPABILITY RaTlo

¥ CANNISTRR PROPERTIES *
HEIGHT (1W)
DIAMETER (1N)

# WEIGHTS (LA} »
AGQAY
aooM
CANNISTER
TENSION MECHANLISM,
MAST SLEEVE
SHAFT
HEADER
DRIM BEARTING
cENFER SUPPART
DRUM DEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMRERS
NRU4S
LATGHES

h¥ER
TITY:
EYTT L

(I

,50000406 IN=SG

POWER/WING 3 US.0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDEMT PARAMETERS

.09
« 009
01T

100,1
63,43
10,57
167,14
3567,7
1042414
1.00
26502409
1323407
,269

3.7

128

10,44
18052407
23590405
T2.88

99

U2,65
12,32

367,7

-
[P V)
- »
L=]

—
-
e R~ 1IN0 AN D

-

- —
e R =l L VR T

- &% B = 8 ¥ 8

o017
o017
o033

98,0
64,77
1079
183,2
403,

1026,8
4,00
.7!7“‘09
o 1268407
J2ub

4.1

12,6

15,03

v 75286407
« 1048406

« 37.73
274

47.63
17.73

403,.1
30,8
33.0

™
-

WS NN OEE &

-
i D e e wa Ay A D

-
® a & & & & * » 8

—~

J02b
0026
«052

96.2
65499
11.00
203,14
446,9

1006,8
10,00

o 1952409
21221407
202

4,8

12,3

19.07
219540408
s2tlBent
2lel32
5.6

52.86
22451

ARRAY WIDTH = 6,00 M
274.6 LB

+033 WS008

o033 « 04

11 s 0RY

95.0 92.0

b6, 81 68455

11.14 11.42

219,3 2Hd2q40

482,58 5312.5

989.6 979,5

16,50 27,00

«8550409 09594409

1192407 1133407

e 203 1886

u.q 5,“

1241 12,8

21,90 25,27

+33004%0d +56925+n8

S INA-TY] 4778400

1944 15.8¢

7436 10,34

55481 99,74

25.84 29,81

482,.5 532.5

65,7 87.3

69,8 2.8

T4 1143

11,7 13,5

Soﬂ, da?

3,3 3,8

€sD 2.3

11,4 11.1

1.3 1.3

1n.2 1n,2

2.9 ?.5

17,0 16,5

' o3

<054
« 09}
win?

907
70400
11467
274,.8
6“9;&
955,.5
45,00

2 108T¢10
2808907
. 104
bl
12+9

29401
QQBQETQQB
eT231eniH
12450
14,13

64449
34,23


http:LA-IN.SQ
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ARRAY TYPE GE ROLLOUT POWER/WING = 45,0 KW ARRAY WIDTH m 4,%0 M
BLANKET AREA = 50000606 INmSU BLANKET WEIGHYT = 27d4,6 (B
FREGUENCY DEPENDENT PARAMETFRS
shses MINIMUM FREGQUENCY HZ #*%xa 09 018 24 2035 S NA4
#esee TORSIONAL FREJUENCY HZ s5eay 009 2018 028 «039 004
fraas MENDING FREQUENCY WY skxun 2018 035 2055 070 208G
* 4RHAY PROPERTIES @
HLANKET wInTH (TN) 110,13 18,3 106,6 105,% 1n4,2
ARRAY LENGTH (M) 57.59 58,63 59,57 60420 60,91
ASPECT RaTin 8,86 9,08 Fe16 .26 9.37
ARFAY MASS (KG) 167 ,0 180,48 197.9 211.6 , €29.9
ARRAY WwEIGHT (L#) 67,4 197,8 435,13 465,6 50547
CENTER OF GHAVITY (IN) 940 ,0 928,9 911,3 898,8 8Bp .8
TEMSTON PER BLANKET (LR} 1,00 4,00 100 16,50 AT 00
MOMENT QF TNERTIA 1y .3328409 ,5A05409 o 6338419 0763409 ,72%640%
MIMFNT DF INERTIA I 1615407 s 1558407 1509407 1478407 445,07
SPECIFTIC PNwER {KW/KG) o 709 2249 s22? «213 1196
SPECIFIC “FIGHTI {KG/KW) 3.7 4,0 4,4 4,7 541
BLANKEY « Ma8T CLEARANCE (IN) 12.8 12,7 1.5 12,4 12414
* AO0M PROPERTIES ¢
DIAMETER f1N) 9.74 13,90 17,74 20,21 23.16
€1 (Lhwlne5R) «1488840n7 061692407 215922408 226828408 «40952+40p8
ROOT SPRING (LBeIN/RAD} «3106+05 s902840S 21837406 2718406 40024006
AUCKLING CARPARILITY RATIO 63,41 32.27 204 16,55 13.28
STRENGTH CAPABILITY RaT10 e 89 2443 44714 6.60 9433
* CANNTISTER PHNPERTIES #
HEIGHT (1IN} 4ne 39 45.56 49,89 S2.87 55.9%
DIAMETES (1IN} 11449 16,40 20293 23.,8% 27433
* AEIGHTS (LR)
ARRAY 367, 4 3197,8 435,3 465,64 5057
HOO4 12.9 26.8 43,0 36,5 7249
CAMNISTER 13,8 28,2 45,9 59,6 78,2
TENSION MECHANTSM 15 2.6 4,7 beb 102
MaST SLEEVE S5 742 8,9 1040 11,3
SHAF? a7 6,5 b,2 ba.1 640
HE ADER 2,0 2,9 3.1, 3,9 4.1
Nkl BEARING 1% 1.6 1.8 e 2.3
CENTER SUPPORT 13,7 13.4 13,1 1249 12.7
DRUM DEPLOY ACTUATORS 1.3 1.3 1.3 1.3 1.3
SLIP RING ASSEMALY 0.2 10,2 10,2 10.2 10,2
LEADING EDGE MEMBERS 1,4 1.3 3.3 3.2 3.2
nKUMS 19,5 19.2 18,9 t8,? 18,8
LATCHES »3 ' ' ] 3 3

058
+ 059
o113

101.7
H2.44
9.61
258,48
569,3
863,9
45,00
8273409
11379*‘17
o174

5.8

249

26,564
o78T16+0H
«6092406
11154
12486

4056
31,44

S69.3
98,9
103,5%
175
1340
8,7
$.0
2.8
12.4
ted
in.2
341
18,1
'3

ALIIVAD 900d 40
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78T-H

ARRAY TYPE GE ROLLOUT

BLANKET

1 2221 MINTMUM FREGUENCY
wkekk TORSIONAL FREGUENCY
'TI3Y BEMDING FREQUENCY

*¥ ARRAY PRNPERTIES *
ALANKETY WINTH (1H)
ARRAY [ENGIN (M}
ASRECT RATTIO
ARKAY MASS (KG)
ARRAY WEIGHT {LH)

CEMTER OF GRAVITY (IN)

AREA ®

HZ
H2
HZ

TENSTON PER_BLANKET {{B)

MOMENT OQF INERTIA [
MOMFHT OF INFRTIA 17
SPECIFIC PNWER

(KW/KGY

SPECIFIC wETIGHT (KG/KW)
SLANKET = MAST CLEARANCE

¥ ROOM PROPERTIES +#
NIAMEYER  (IN)
EI (La=IN=S50}

ROOT SPRING (LReIN/RAR)

BUCKLING CAPABILITY RATIO
STRENGTH CARARILITY RATIO

* CANNISTER PRNPERTIES #

HEIGHT (TN
DIAMETER (TN)

¥ wEIGHTS (LAY ¥
ARRAY
HO0HM
CANNISTER
TENSTON MECHANISM
MAST SLEEVE
SHAFT
HFADER
DRUM BEARING
CEMTER SIPPORT
WY DEPLDY ACTUATORS
SLIP RING ASSEMELY
LEADING EDGRE MEMRERS
LIV
LaTCHES

POWER/WING B 45,0 KW

« 50000406 IN=SQ

BLANKET WEIGHT =

FREGUENCY DEPENDENT PARAMETERS

TITT
1317
TIIT

010
010
W018

120,3
52.77
Ta54
167.,5
IbA,5
8G4,u
1,00

2 8455409
o 1937407
» 269

3.7

{INY 129

Fet12

e 12495407
s2724805
55,62

a Bl

38,59
1076

S

,019
o019
037

118,5
53,59
Tebb
179,5
3195.0
845 ,A
4,00
w4803 09
'1871‘“7
1251

4,0

t2.8

13.00
0515489407
« 7887405
28,24
2,20

43,43
15,34

029
+029
#2087

116.9
Sde3l
T+76
tod, 4
4p7.6
83,6
to.00
«5190409
e18264n7
W 231

4.3

126

146,58
+ 13248418
olB0isnbd
18,38
L)

47,36
1956

=
F-2V 1.7

Ll R T B T I - R B

[

-
=T -

® & & 8 ¢ & B9 & ¢ T D & W

SN NNE-NREEr s NNE O

e

ARRAY WIDTH ®» 7,00 M
aTa.b6 LA

,037 L046

+037 LT

.073 0093

115.8 11d4,6

54,83 85,40

T.83 Te91

20644 222,4

454,09 4B, 2

821.3 80746

16,50 27,00

#5497+ 09 ¢58%6409

1794407 1780407

218 1202

ﬂ.b ﬂ.q

1245 12.4

14,88 21,46

222260408 37178408

2362406 «3U7 840

1444 11.49

6,03 8.36

50,21 53,42

22.28 £5.32

458,09 489,2

4849 b3.9

52,1 67,4

6.3 9.5

8,7 9.7

T4 Teb

L § 4,4

e 2.3

14,6 14,4

1.3 1,3

tn,2 in.2

3,5 3.5

e0,s 20,3

o3 o3

059
«NSQ
sl20

115,2
S6.07
B0l
24741
S43.6
78141
45,00
+0432409
aiT23¢n7
182

5%

12.2

24,71
53487508
+5185406
907
11.88

56,87
2916



S81-4

ARRLY TyPE GE ROLLOUTY

[ EE X

BLANKET AREA =

MINIMUM FRESUENCY HZ

esess TORSTIONAL FREQUENCY MZ

rYYLL

BFMDING FREQUENCY KZ

£ ARRAY PRQPERTIES #

*

HLANKET WIDtW (TN

ARRAY LENGTH (4)

ASPECT RAT?IO

AwRAY MASS (KG)

ARRAY WETGHT (LH)

CEMTER OF GRAVITY {IN)
TENSTNY PER BLANKET fLR)
MOMENT OF INFRTTA I
MOMEMT OF INERTIA 12
SPRECIFIC PHwWER (XW/KG)
SPECIFIC WEIGHT (KG/KW)
BLANKET = MAST CLEARANCE

ROOM PRUOPERTIES »

NIAMETER  (1M)

El (LBwINa57Y

ROOT SPRING (LB=IH/RAD)
AUEKLING CaPABILITY RATIO
STRENGTM CaPABILITY RaTIO

* CANNTSTER PRNPERTIES »

HFIGHT (1N
OTAMETER (1IN}

* wWEIGHTS (LR} »

ARRAY

RUD™M

CANNISTER

TENSION MECHANTISM
MAST SLEEVE

SHAFT

HEADER

NRY BEARING

CENTER SUPPQRT

NRUM DEPLOY ACTUATORSY
SLIP RING ASSEMBLY
LEADING FDGE MEMRERS
nNRY4S

LATCHES

POWFR/WING = 45.0 KW

«5N000+06 IN=SQ

BLANKEY WEIGHT =

FREQUENCY DELPENNRENT PARAMETERS

TITT
SERRE
AEREKE

L010
W010

130.4
48,70
6,49
168, 4
37046
7812
1,00

« 3784409
o2290407
267

3.7

(IN) 13.0

4,57
alObidsen?
a28415+03
49,09

W73

37,15
10,11

Y1040
101
10.8

3
[ ]

- e
NED- -0
-

N
w0 Niw v O & e

J020
2020
038

128,56
49,34
6.59
179.1
394,0
74,0
Hye00
«HOU309
2228407
+£51

4,0

12,9

12,29
sU43737407
«6972405

25426
2e0th

41,32
14,51

394,0
20,4
22,2

2e3

-
-
wrONWRe O

* & ® 5 & 9 S

034
L0351
« 0860

127.¢
49,96
bebb
192,2
422,.8
T63,5
10400
«i4338+n%
021785407
21

4.3

12,8

15,5%
11202408
14124006
t6e1?
3490

ARRAY WIDTH m 7,50 M
2T4.6 LA

,039 L049

+ 039 : 049

$077 «097

12641 125,90

S0e36 S5p0.82

bel2 6,78

2n2.8 217.2

446, 4779

756,.2 T41.2

1650 27,00

«d4569+09 «485%409

2141407 2106407

222 ik

ﬂ.s an

1o 125

17.79 20,25

»1877%408 «31284,408

2080406 « 3049406

12469 10.16

5«50 7.64

48,06 S0s69

dub,t 4T7,9

43,1 8544

ﬂS.q 60‘1

5.9 8,8

7.4 8.6

8.8 Pt

3,9 4,7

20 243

16,4 16,2

1,3 1,3

10,2 10,2

349 1.8

22,2 22,0

* 3

2062
062
0125

123,46
S1.30
b,85
23%,9
5p7.7
T18.4
45,00
05273499
120869407
«188

5,3

{224

23,13
532597408
JUSUSHNG
Ta95
tn.92

5d.27
21.30

527.7
T30
7844
1448

9.7
15.0
6,1
2.8
159
1.3
tn.2
3.8
21,8
e3

.

J 40
4 TV NIOrEo0

no 400
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ARRAY TYPE GE ROLLOUT

BLANKET AREa @

prexs MINTMUM FREQUENCY H? #¥k&y
*s#5s TORSIONAL FREQUENCY HZ *®ddn
LA AR BENDING FREQUENCY HZ dedhuw

% ARRAY PROPERTIES
BLARKET WINTh (TIN)
ARRAY LENGTH (M)
ASPECT RatTtO
AwRAY MASS (X6)
ARRAY WEIGWNT (L RA)
CENTER OF Gasylty (INY
TENSION PFR HLANKET (LA)
MOMENT OF THFRTIA 11
MOMENT OF INFRTLA I
SPECIFIC PNWER (KA/KG)
SPECIFIC WEIGHT (XG/Kw)
BLANKET w» MpST CLEARANCE (INY

* RNUM PROPERTIES =
DIAMETER  (IN)
L (LHelNaSQ)
ROOT SPRING (L BeIN/HAD)
BUCKLING CAPARILIYY RATIO
STRENGTH CaPARILITY RaTIO

* CANNTSTER PROPERTIES »
MEIGHT {TW)
DIAMEYER (IN)

¥ WEIGHTS (LR) =
ARRAY
AOOM
CANNISTER
TENSION MECHANISM
MAST SLEEVE
SHaFY
WEADER
DRUM HEARING
renvTER SUPPORTY
UM DEPLOY ACTUATDRS
SLIP RING 4SSEMALY
LEADING EDGE MEMRERS
N4
LATCHES

250000406 INeSQ

POWER/WING ® 4S,0 XKW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

L010
£010

!aﬂna
45,22
.09
169,48
373%.5
717.6
f.00

« 3287409
2675407
265

3,8

13,0

Betd

291 74U4nh

2163405
44,22
Ny

15,59

L

-
o
=

i
e )

82 EC = QN is—-=0DiH
= 8 * 2 8 8 4 s 8" 8 s

|
WK TRV WANND WS A

P Y

i

021
2021
040

138,8
45,76
5.72
179, 3%
394,4
Ti2.6
4,00

+ 3458409
s 2610407
25

4.0

12,9

11457
«37590407
e5223405

22,38
184

I9.92
13,65

032
4032
2062

137.,3
46426
5.78
191,09
40,2
Tol.d
10,00

¢ 3682409
+2555+n7
«236

4,2

12,8

14,74
96003407
e 12574006
1452
T.62

43,39
17.39

ARRAY WIDTH m

8,00 t

274,686 LB
LT ¢051
04D + 051
«080 o104
136,13 135,3
46,58 46,95
$,82 S,87
200+ 4 213,48
44140 47043
6% . h b8,
16,50 21400
23861409 24093209
2521407 s2085%4n7
.?25 lalo
4.9 o8
128 127
16,76 19,04
16064408  (26T04408
«185%0406 22708406
11,39 8,97
5.13 Ta16
45,92 48,77
19,78 224406
44140 47043
3840 49,4
41,3 53,3
5'8 8..5
6,48 Tt
ln.i 1249
4.1 5,1
240 2.3
1843 18.1
1.3 1.3
0.2 In,2
dg,2 4.1
23,9 23,8
I.‘ '3

064
2064
130

13d4.,0
4T.39
Se92
235.0
51741
63,7
4%S,00
sbdy7+09
sclduBen?y
o194

5.2

t2eh

21473
2453UA408
24028408
Tent
10,00

52414
2554

51741
85,0
bg,4
1349

LYY
18,8
6,7
2.8
179
1.3
10,2
4ot
23,6
3



L1812

ARRaY

"1IXY
*sran
akay

TYPE GE ROLLOUT

BLANKET AREA =

® ARRAY PROPERTIES *

BLANKET wiDTH (IN)

ARWAY [ ENGIH (M)
ASPECT RAT!O
ARRAY MASS

(KG)

aRSAY WETGHT (LR)
CENTER F GRavVITY (IN}

TENSINN PER MLANKET (L8)

MUMENT OF TNERTIA Iy
MOMENT OF INFRYIA T2

SPECIFIC PtingR

(KA/KG)

SPECIFIL WEIRHT (XG/Kw)

BLANKET = MAST CLEARANCE

& AOUM PROPERTIES «

DIAMETER  “CTM)
El {LA=IN=S5)

ADNOT SPRING (LA-IN/KAD)

RUCKLING CarABILTITY RaATIO
STRENGTH CAPABILITY RATIO

HEIGHT (1IN)
DIAMETER (TW)

* wEIGHTS (LAY #

ARRAY
200
CANNISTER

* CANNTSTER PRNPFRTIES #

TENSION MECHANISM

M45T SLEEVE
SHAFTY

HF ADER

DRUM BEARTING
CE~NTER SUPPQRTY

NRUM DEPLDY 4CTUATORS
SLIP RING ASSEHALY
LEADING EDGE MEMHERS

NRIMS
LAYTCHES

MINIHUM FREQUENCY HZ sékea
TORSTONAL FREGUENCY HZ %%%xa
BENDING FREGUENLY HZ #¥%%x

(1N}

PONFR/WING m 45,0 KW

«50000406 INeSQ

BLANKET WEIGHT s

FREQUENCY DEPENDENT PARAMETERS

041
011
nail

180 ,.6
g, 57
4,96
171,95
3TT.2
661.3
1,00
22829408
« 30974007
1T

3.8

12.9

7,73
.79785#06
.19ﬂ6+05
39,99

W02

314,25
9.13

37742
8,0
8,8
1.3
3,9

12,7
2.7
1.5

2143
1,3

10,2
Ueb

26,4

03

024
021
entit

48,9
H24,66
Se.0¢2
180,0
39%,9
458,2
4,00
28993409
v 3024407
250

4,0

13,0

11,00

o 32663407
» 5601408
2n.23
1.7

033
033
064

t4t.d
43,07
Sett7
190.6
419,2
650.9
10,00

+ 3170409
22968407
« 230

4.2

12.9

tdant
«8322d4nT
otl!ﬂ#ﬂb
13,12
3.37

4170
16,53

-

Lot ™™
e @ e O N

. » ® o & » e a8

wi BV e 0 ~i— ]

S

ARRAY WIDTH B 8,50 M
274,6 LB

LY .053
s 042 «053
o082 105
1db6,5 145,5
43,34 43,64
5.10 5.13
199.1 211,8
438,01 65,9
HUS5 634,5
16,50 27.08
«331§+0® «349740%
a293%407 2897407
2268 +213
4.4 .7
{2.8 128
15,92 18,07
« 13904408 230734087
+1660406 v282%606
10.27 By09
4,78 6,68
ag4,11 46,82
18,719 21.3%
438,90 465,.9
33,9 dde 0
37,4 48,1
5.3 7.9
bep 6e%
1240 14,7
4.4 5,5
240 2.3
20.4 2n.2
1.3 143
1“.2 -‘Ola
4,5 0.5
25,7 25,5

o3 .

L0867
« 067
133

144,3
o400
S.18
235242
S1n,7
613.8
45,00

+ 3757409
2861407
194

S,2

1247

20462
.39098408
03604406
6,32

9435

S0.02
24,33

5107
ST.8
b2,7
1344

Te?
23.2
Tl
2.8
EUQO

102
H.U
25.%3
e}

00d A0
NISTHO

RITIVAD 4
g1 @Hvd TV



88T-d

ARRAY TYPE GE ROLLOUT
BLANKET AREA =
XTL HINTMUM FREJUENEY HZ se%%x

dssas TORSIONAL FREWUENCY HZ wsdke
wheks RENDING FREWUENCY HZ h¥xes

® ARRAY PROPERTIES
BLANKET wINDTW (INY
ARRAY LENGTH (M)
ASPECT daTyg
ARRAY "ASS (XG)
ARRAY MWETGHT (LR)
CFMTER QF GRAVITY tIN)
TENSION PER RLANKET (LBY
MOMENT QF INERTIA I}y
HOMENT OF INERTTa 12
SPFCIFIC PuwER (KW/KG)
SPECIFIC WFIGHT (KG/KW)

BLANKEY = MAST CLEANANGCE (IN)

* RNOM PROPERTIES »
DTAMETER (W)
E1 (LOeIN=5N)
RUNT SPRING (LHeINJKAD)Y
AUCKLEING CAPABILITY RaTIO
STREMGTH CamaABRTILITY RATIN

$ CAHUNISTER PRNPERTIES *
HEIGHT (INY
DIAMETER (1N}

¥ WEIGHTS (LAa) ¢«
AHRAY
ROUH
CAMNISTER
TEMSIDN HECHANISM
MaST SLEEVE
SHAFT
HE ANER
DRUM BEARING
CEMTER SHPPORT
DHUIM DEPLOY ACTUATORS
SLTP RING 4SSEMHLY
LEADING ENGE MEYRERS
NKUMZ
LATCHES

POWER/WING = 45,0 KW

«S0000406 INeSQ

FREQUENCY DEPENDENT PARAMETERS

(01t o022 (034
|01Iv .(‘?? '03“
.02l ol 67
160,5 159,44 157.6
19.57 39,82 4ns 30
4,40 4,42 4.48
175,48 [|B1.2 19¢0.8
18t.5 398,86 419,17
b12.9 607,.4 bnu,S
1,00 4,00 10,00
o2491 409 02601409 2761409
|3539§07 .3“954‘07 .3“‘3‘"7
260 o248 «236

3,9 4,9 4,2

13,0 12,5 1249
T.38 10,46 13.34
270267400 +2846640n7 « 12858407
21769405 « 5052405 s10222406
16.37 L) 18.30 11090
«87 1,58 3,13
33,16 37.43 4ne2b
8,70 12,35 15.74
81,5 398,56 419,7
7.3 14,8 23,6

8.1 16,2 26,3

1.3 2e0 3.6

3,3 4,2 S.9

14,95 14,3 13.9

2.7 L | 3.8

1.5 1.b 1.8

23.6 .4 2249

1!3 ,.3 113

1n,2 1nee 0,2

e 9 Ha® 48

28,0 27,9 27,6

.3 P )

BLANKET WEIGHT =

ARRAY WIDTH = 9,00 M
274,6 LA

043 2G5S

043 + 055

.055 sing

156,7 15%.7

doe52 40478

8,50 4,53

198.6 21049

436,9 463,9

600,3 589,.4

16'50 2T.00

$2877409 23029409

23378407 « 3383407

e227 +213

4.4 4,7

{249 12.4

18,16 17.20

«12157408 20143408

1501406 21924006

2,31 7,33

.44 .23

42,57 45.1%

17.89 20,30

436,9 463,9

3048 319.4

14,0 43,17

5.0 7.9

Se6 6.2

1306 17.8

4eb 5.9

2.0 - 2.3

22.7 . 2245

1.3 143

10,2 10,2

8 48

27.4 27,2

3 '3

s 009
206%
eilip

154,46
43408
4,56
230.8
507.8
569.%
45,00

W 3244409
23308407
#195

5.1
1248

19,62
34073408
23251406
S.72

B.73%

4By22
23419%

507.8
5149
sbqu
124

740
2843
Bt
2eB
22.¢
fa3
10.2
el
27.0
3



ARRAY TYPE GF ROLLOULY

ALANKET

Iy
s34 TORSTIONAL FREGUENCY
fenan BENDING FREQUENCY

MINTMUM FREQJUENCY

AREA ®

HT #sx%ka
HZ $e3da
HZ *kaus

68T-X

* ARRAY PRNPFRTIES »
BLANKEY WINTY [IN)
ARRAY |ENGTH (M)
ASPECT RaATTQ
ARAAY MASS tKG)
aRRAY WEIGHT (LA)
FENTER OF GRAVITY (IN)
TENSTION PER BLANKET {(B)
MNUENT OF [NERTIA 1t
MOMENT nF INFRTIA I
SPFCIFIC PORER  (XKW/KB)
SPECIFIC wFIGHT (KG/Kw)
FLANKEY = Ma3T CLEAKRANCE (CIN)

¥ ANOM PRNPERTTIES ¢
DIAMETER  (1N)
€1 (La=INe3SH)
ROOT SPRING (LAINZKAD)
HUCKLTNG CAPABILITY RATID
STHENGTH CAPAMBTILITY RATIO

* CANNISTER PRNPERTIES ¥
HEIGHT (IN}
DIAMETER (M)

* WMEIGHTS (LR} #
AFRAY
EIUs L
CANNISTER
TENSTON MECHANISM
HAST SLEFVE
SHAFT
HE ADER
DRUM HEARING
CENTER SUPPNRT
DRUM DEPLOY ACTUATORS
SLIP RING ASSEMALY
LEADING EDGE MEMRERS
LLITRES
L ATCHES

255556406 IN=SQ

POWFR/WING m SO0 KW

BLANKEY WEIGHT =

FREAQUENCY DEPENDENT PARAMETERS

L1t
W01t
2020

119,5
59,05

8,44
187.7
413,90
$56,45

1.50

W 6243409
2103407

L2686
!'S
12,8

10499

23472407

14372405
53,85
1e12

42,05
12.97

J027
027
053

116,14
60.75
8.68
217,4
478,2
9xn, 7
10,50

«T247+09

1987407
230

4,3

te,h

18,26

217387408

11963"06
2124
4,58

50,45
21455

418,2
45,2
48,6

4,8
2

L0358
V035
070

144,8
61,44

8,78
234,95
515,8
915,90
13.5n

..1780+nv

+19434n7
213

a.?
12,4

2i¢1b

»3133%408

23053406
16418
647

ARRAY WIDTH & 7,00 ™
305.1 LA

049 052

2045 2052

« 091 107

113,4 t11.3

ba.2d 63,37

8.”9 9-0'5

257.3 , 278,4

Sb6.0 ti12,6

8946,7 BRs,.8

32,00 45,00

«8495409 s 9242409

21897607 01833407

» 194 « 1RO

Bst .6

12,2 12,9

24,43 2703

+55617+08 +B1084+058

4695406 «622%nb

12s06 10488

.60 12.20

Sasﬂl bOQBT

28,82 3i.90

S66,0 61246

82,.% 100.4

87,0 106,94

12.4 17,7

1244 13.4

8.6 1.2

4,7 S.¢

2old 2.8

1541 14.7

1,3 1e3

1.6 1n.6

3.5 T4

an,2 19,8

o3 o3

« 355
2055
112

11l,0
£1,59
9,08
£8%.9
62649
BAn.4U
56400

W 860409
1821407
o175

5.7

12,9

27.80

a90710408

«8T764nb
1033
13.02

61482
32.80

42649
10bet
12,5
1840
13,8
12.2
Se7
e
14a7
1.3
in.6
T4
19,7

o3

O

d004d &
YNIOII0

SI @9vg
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ARRAY TYPE GE ROLLOUT
BLANKEY AREA ®=
Ak MINTIHMUM FREQUENCY MZ #4433

¥k & TORSIONAL FREQUENCY HZ #%%a%
£Fess BEHDING FREGUENCY HZ #$ku%

#® ARRAY PRNPERTIES «
RLARKET wINTu (IN)
ARRAY [ENGTH (M)
ASPECT RatTt1
AHPAY HASS {KG)
AWRAY WEIGWT (LK)
CELTER OF GRAVITY (IN)
TENSTUN PER BLANKET (LR)
MUMENT {F INFRTIA 14
MOMENT OF INFRTIA 1P
SPECIFIC PNWER (KW /KR)
SPFCIFIC WEIGHT (KG/KW)
BLANKET o MAST CLEARANCE (IN)

# ROOM PRDPERTIES «
DTAMETER ¢ 1W)
El  (LHwINeSN)
RUOT SPRING (LB=IN/RaAD)
RUCKL THG CAPABTLEITY RaTIO
STHENGTH CAPARILITY RaTIO

& CaNNISTER PROPERTIES *
HEIGHT (IN)
CIAMETER (1IN}

* WEIGHTS (LAY »
ARRAY
ROOH
CANNISTER
TEMSTON MECHAN]SM
MAST SLEEVE
SMHAFT
HEADER .
DRUM BE&RING
CENTER SUPPNARY
DwuM DERLOY ACTUATUORS
SLIP RING aASSEMBLY
LEADING EDGE MEMRERS
NRUMS
LATCHES

¢55556+406 INeSQ

POWER/WING ® 50,0 KW

FREQUENCY DEPENDENT PARAMETERS

011 JNE8 <037
L011 +028 o037
N2l « 055 «073
12944 126.4 125.1
S4.45 55,82 56,18
Teob Tedd T+52
188,2 214.,3 229.4
44,0 41,5 SNn4,.6
875.1 Hs4d,7 Bd1,.8
1,50 1n.50 {R.5n
5285+09 pHN36409 2637409
W BUBGenT e236Ran7 02323407
.aﬁb « 233 la‘e

3.8 4,3 4,6

1249 12.7 12,6
10,38 1Te14 1984
019956407 « 1467408 « 26384408
3871405 «172% 06 +2680406
47,55 18,69 164422
te0e 4,18 betD
dp,.38 .25 51.57
12419 20e22 23,414
414,10 471.5 Snd,s
{U5 19,9 54,0
15,5 42,9 57,5

1ab 4,5 Teb

5.4 Bt 9,3

10653 9.8 %6

2,7 3.4 4.1

1.5 ios a'"

18.2 !7l6 17l3

1.3 1,3 1.3

10,6 19,0 10,0

den 3.9 3.8

22,9 22,4 22,1

»3 o3 o3

BLANKET WEIGHY =

ARRAY WIDTH ® 7,50 M
305,1 L8

L047 0055

047 + 0585

.095 I!la

123,6 122,8

S7.01 57.4¢6

Teb0 Tebt

249,8 2bH,.

549,6 584,9

825,14 BnS.b

32.00 45,00

06967409 73744009

0 2275+07 sC2USenT

«200 «1886

5.0 5.4

1244 12,3

22,08 25,20

o066T0008  L6b66%408

s41164006 2537900

10,94 9,43

8,83 11,206

55,31 57.57

27.00 2%.73

SU94b £89,9

TRl 86.2

76,5 92,7

11.5 16,3

to,6 11,5

1049 14,7

S,t 6,1

244 2.8

1741 10,9

1.3 1,3

1n.6 10.06

3.8 1.8

atuq 21!7

3 3

058
2058
o118

122.5
57.61
Teb8
273.9
bNeaT
BUte8
50,00
«7524409
02235407
+183

S.9

{22

25.%0
e T4HG0408
+5B8U3Lpb
8,97
12.03

S8.44
30456

60247
1.3
87,9
tbeb
11,8
thael

6,4
249
1648
1.3
fthieb
3.7
21.7
3



T6T-H

ARRAY TYPE GE ROLLOUY POWER/WING = 50,0 KW ARRAY WIDTH = 8,00 M
BLANKEY AREA = 495556406 INaSQ BLANKET WEIGHY = 305,1 LA
FREQUENCY DEPENNENT PARAMETERS
XEses MINIMUHK FREQUENCY HZ *%skx 2081 029 N38 149 L0588
seees TORSIONAL FREGUENCY HI ##%%s 011 0029 2038 49 2NE2
(23 2R BEHDING FREGQUENCY HZ %xsxa wh2e + 057 076 « 099 o117
* ARRAY PROPERTIES &«
BLANKET «IRBTH (IN) 139.6 136,6 135.4 134,.1 133,2
ARRAY LENGTH (M) S.52 51,64 52410 52,61 52,98
ASPECT RATTIO b,32 b,U6 be51 Be548 602
AR AY MASS {KG) 189,2 212.4 225.9 24,7 261.7
ARWAY WE[GsT (LB) 416.2 467.% 496 ,9 518,.4 S75.8
CENTER OF GRAVITY (INY 8ou,b 788,7 7768,3 Tela.t T4a.7
TERSION PER ALANKET (LAY 1,50 10,50 18450 i2.00 45,00
MODMENT UF TNERTIA 1y 24536409 +5115+09 « 3424409 «5822+09 0 61%0+09
HUMEHT OF INERTIA 2 2909407 227844nT «273Ben? 2689407 «265%:n7
SPECIFIC PUAER  (KW/KG) 1.1 o235 221 204 191
SPFCIFIC MEIGHT (%G/KwW) 2408 4,2 4,5 4.9 Sy
ALANKEY = MaST CLEARANCE (IN) 13,0 12,8 12.7 1245 12,9
& ANDM PRUPERTTES #
DTAMETER f1HY 9,73 16,12 t8.66 214606 23.67
El (LA=IN=3) o17181407 «12565408 «22531+4n8 +3974%+ 08 256675408
ROOT SPRING (LReTIN/RAD) « 3459405 e 1539406 o23Bd4pb +36494 16 WUT624+016
AUCKLTHG CLPARILITY RATIO 42,21 16.5% 12458 9,80 8,32
STREHNGTH CapaBILITY RATID 92 . 3,80 Seb62 8,29 10,34
* CANNISYFR PROPERTIES *
HF TGHT (IN} 9,02 doa Ul 49,57 52.72 558.20
DIAMETER (1N) 11,48 19.03 22.02 25456 27.93
*# WEIGHTS (LAY *
AHQAY lllb.i! 057-3 ﬂ9b.9 5!5-“ 575&8
HOOM 13,1 35,7 48,2 63,7 76,5
CANNISTER 13,9 38,1 S1.0 X.1: %) B2.0
TENSION MECHANISM {146 4,2 7.2 tn,8 15,2
MaST SLEEVE 4,8 1,2 8,2 9.4 tn,2
SHAFT 12,0 11,4 11,2 13.7 18,5
WEADER Pl 3.6 4,% 5.5 6,7
DRUM HEARING 145 1.8 240 2.4 2.8
CENTER SUPPQRY 204 19.7 19,9 19.2 19,0
OKUM DEPLOY ACTUATORS 1.3 1.3 1.3 1.3 1.5
SLIP RING ASSEMBLY In.é 10.6 10,0 1046 T 1046
LEADING EDGE MEMRERS 4,3 4,2 4.1 '] 441
nRYHE 24,6 24 1 23,9 23,7 23,5
LAYCHES .3 -3 .3 U3 ls

2060
+ 060
o123

132.,9
53.10

. YY-1)
26741
G877
741,40
$0,00
e0266+09
o2b648407
187

5.3

12.4

24,33
063258+08
+ 2171400
Te%y
11,06

Sb.01%
28.74

567,71
8140
86,7
15.5
10,4
2n.3

7,1
2.9
16,9

1heb
dei
23,5
23

o] HOVd TV NIDIEO

Blyfoﬁ??ﬂ)O& 40



6T-H

ARRAY

g“l‘
LR X R
LR LR

TYPE GE ROLLOUT

BLANKE?

MINTMUM FREQUENCY
TORSIONAL FKFRUENCY
RENDING FREQUENCY

¥ ARMAY PROPERTIES
BLANKET #1DTH (IN)
ARRAY LENGTH (M)
ASPECT RATYOD
ARMAY MASS (KG)
ANRAY AEIGHT (LR)

CENTER DF GRAVITY ([N}

PORER/WING % 50,0 Kw
AREA m « 55556406 INwS§Q

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

HI *¥sex J012
HZ #+%en s0te
H? %3%3x 023

150,06
46,85

5.51
19p.7
419,6
7374

TENSTON PER BLANKET (LB) 1,50
MOMENT OF INERTIA 1%
MUMENT OF TNERTIA 1P

L08
031
059

14b,8
48406

S.65
21,5
465,3
73040
10,50

« 3891409 24392419
3405407 «3235+07

SPECIFIC POWER (KW/KQ) 22 236
SPECIFIC WEIGHT (KG/Kw) 1,8 4,2
BLANKET « MAST CLEARANCE (1IN} 1241 12.8
T AONM PROPERTIES »
DIAMETER (M) 9,23 15,32
El (LA=1MNaSR) e 14775407 « 10881408
RONT SPRING (LB=IN/RAD) « 3089405 «138tsnb
AUCKLTING CAPABILITY Rat?IO N 37,98 14,95
STRENGTH C4PABTILITY RATIO +8Y 1.54

* CANNISTER PROPERTIES »
“EIGHT (I
DTAMETER (IV)

* WFIGHTS (LAY =
ARRAY
AROOM
CANNISTER
TENSION MEGHANIGM
Ma3T SLEEVE
SHAFT
HE ADER
DRUM REARING
CFATER SUPPORY

DwUM DEPLOY ACTUATORS

SLIP RING aSSEMALY
LEADING EDGE “MEMRAERS
nRELMS

LATCHES

37.34
10.89

44,57
18408

465,3
31,8

LT
| ¥ -3
- .
= U

[

-
W D (- O

. & & 3 & B 2 s a

g
Wl B U T W= U

L040
» 040
0078

145,7
48.43%
Sa70
223,48
492,0
72144
1850

s 4636409
«318B4n?Y
224

4,5

12,8

17.72
19474408
«2137406
1135
5.24

ARRAY WIDYH = 8,80 M

305,14 LB
,051 ,060
« 051 2 040
o103 21
1UH.0 143,5
U, 86 4%.18
579 5.78
N]m 257.6
53l.0 Bb6,6
706a6 689,72
12,00 45,00
4960409 5211409
« 3139407 «3109407
«207 SRL
448 542
1247 12.0
2n,. 41 22,47
234279408 +HBBO04 0B
+ 32066406 2 U2564nb
LTYA! T+50
T.58 .71
50.89 S2.86
24409 2b,5¢
531,0 S6b,6
574 6749
61,2 14,0
10,1 14,3
Lﬂ qd
16,8 2249
6,0 7.3
2.4 2.8
2t.5 21,3
1.3 1.3
10.6 1,6
4.4 q.4
25,4 25,3
"3 ' ]

063
« 063
0128

143.2
49upbd
Seb0
262.8
57841
685,.4
50400
5303409
3099407
«190

§|3

1245

23409
WBUH40408
HE20406
Teld
10439

53.63
27425

57841
7148



coT-d

aRRAy TYPE GE ROLLOUT

BLANKET AREA ®

11y MINIMUM FREQUENCY HWZ
wxeox TORSINNAL FREQUENCY HZ
P EENDING FREQUENCY HZ

* ARRAY PROPERTIES #
RLANKET wINDTH ¢TN)
ARRAY LENGTH (M)
ASPECT RATTIN
ARRAY MASS (Ki3)
ARRAY WEIGuT (LR)
CEMTER OF GRAVITY (IN)
TENSINY PER BLANKET (|.8)
MOMENT OF INERTIA Iy
MOMEMT OF INEQTlA 1p
SPECIFIC PRAER  (XW/KG)
SFECIFIC wEIGHT (KB/Kw)
BLANKET « MAST ClLEARANCE

* ROOM PROPERTIES x
PTAMETER  C1N)
El (Lae[t=57)
RUNT SPRING (LRelN/RAD)

AUCKLING CaPARILITY RaTIO
STRENLTH CApABTILITY RATIN

® CANNTSTER PROPERYIES »
HEIGHT (INY
DIAMETER (YN}

* WELIGHTS (LR}
ARRAY
300w
CANNISTER
YENSION MECHAMNISM
MAST SLERVE
SHAFT
HE ADER
DRUM BEARING
CENTER SUPPQRT
DHIIM DEPLOY ACTUATORS
SLIP wIvG ASSEMBLY
LEADING EDGE MEMAERS
nRHMS
LATCHES

POWER/WING w S0.0 KW

« 55550406 TN=SQ

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

EERER
eIty
YT

St
2112
o123

159.4
44428
4,92
192,35
423,1
689,.4
1,50

Y YY)
+ 3839407
2260

3.8

(IN) 13,3

8,84
«13179+07
« 2836413
34,79

79

16,32
10,43

. TL)

n —
Ll L Y B SR = ]

* S B " s " 8 "8

-
=1
. =

D LT e D~ D N S e

v

[= ]
. a8
w

032
032
afibot

17,0
4,95
4,99
211,43
46%5,0
678,0
10.50
«3818409
«3721407
o237

4,2

12,9

4,60
« 35177+ 07
« 120906
13,56
3,30

ﬂ?.QB
1T.22

Q041
W 041
«081

155,9
45,26
Sen}
222.4
49,8
671,2
18450
015 +09
«36734n7
225

4,4

12,8

16,88
o 17005408
e1930enb

1029
4uR9

- n
~N D NSO

* & & % B & 2 B =8

n
LR THWND DD~

ARRAY WIDTH = 9,00 M
305,11 L8

JNS53 062

o153 o062

21086 o126

154,7 t53,8

45,62 65,87

5.07 5410

239.5 255,2

S526,9 S61.4

656,55 641,3

32,00 45,00

2427019 HU9as 9

o 3625407 2 35%74n7

220G 198

12,8 12,7

19,43 21422

« 29879408 W 424B80408°

129486406 3836406

7489 He69

Te09 B+87

49,01 5124

22.9% 25,03

526,9% 56144

S51.6 6148

55,6 46,3

Y46 13.%

7,6 8,2

20.5 27.9

b,5 8,1

?.4 2.8

24,0 £3.8

1.3 1.5

1046 1neb

Ue? 4,7

27,2 27,0

% o3

+ 065
« 069
o132

153,5
U5.9%
S.11
26043
L7244
637.5
504,00

o 4570409
+3587+07
102

5.2

12,7

21.80

s 47370408
wllb2enéd
b435

et

497
2573

5726
65,4
T0,0
138

8,4
308
8,7
2.9
3.7

106
4,7
et,o0
'3

ALITVQD 00d 40
o1 EHVd TYNIOTE0



761-H

LA R L)

¥ ARRAY PROPERTIES #

BLANKET WIDTW (IN)

ARRAY LENGTH {M)

ASPECT Ratlro

ARRAY MASS (KG)

ARRAY WEIGHT (LR)

CENTER QF GRAVITY (IN)
TENSIOHN PER BLANKET (L&)
MOMENT QF INERTIA Iy
MOMENT OF INERTIA 12
SPECTFIC POWER  (K4/KG)
SPECIFIC WEIGHT (MG/KW)
RLANKET e MAST CLEARANCE

* ROGM PRUPERTIES #

D1aMETFR  (IN)

El  (LRelNwS0O)

RO0T SPRING (LBeIN/RAD)
BUCKLING CaPABILITY RATTO
STRENGTH CaPABILITY RATID

® CANNISTER PROPERTIES &

HETGKT (IN)
DIAMETER (1N)

® WEIGHTS (Lu) =

ARRAY

RODH

CANNISTER

TENSION MECHANISM
MaST S|LEEVE

SHAFY

HEADER

DRUHM REARING

CFUTER SUPRQRT

Dhitd DFEPLOY ACTUATORS
SLIP RING sSSEMALY
LEADING EDGE MEMHERS
DRUMS

LATCHES

ARRAY TYPE GE ROLLOUT
BLANKEY AREA =
FERER MINIMUM FREQUENCY M *x%x4

Fsses TORSIONAL FREQUENCY HZ #%kk%
PENGING FREQUENEY HZ %ksds

¢IN}

«55556+n06 [NaSO

POWER/WING ® 50,0 KW

BLANKETY WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

,013
+013
.02“

169,.7
44,57

4,38
194,4

427 .8
639,53
1.50
.5057’09
«4378+407
+257

39

13,1

.43
011629407
2582405
31.69

W73

35,18
9.95

,033
033
2063

167,14
42,23
4,45
2118
J466,0
632.0
10450
+3356409
.“2“2“)7
236

4,2

13.0

13,93
+84030407
«1138408
. 12,36
3.07

41,62
16448

N - Ay -

U T e alee =g Ut
- & 8 s ® 5 se we
ol D A

<043
043
.05“

166,0
42450
4.47
22240
4884
626,17
18,%n
«3519+n9
W U1924n7
« 225

4.4

12,9

16,10
014994408
«1757¢nb
9437

456

44,138
19,00

ARRAY WIDTH =

9.50 M

305,.,1 L8
L0585 T
« 0SS o NEU
19 o130
164,.8 64,0
H2.80 43,02
4451 4,53
234,9 254.3
525.5 559,56
611.8 597.0
32.00 45,00
W 37U0+09 « 3921409
sdldS4n? w1184 n7
209 2197
4,0 5.1
12.9 129
18,53 2o, 23
+ 26307408 + 37363406
2678406 #3GBUMDG
T+18 b8
b,b62 8,29
47.41 49,585
21.87 23.87
52545 5596
46,8 5641
50,7 60,4
9.2 1249
649 Tal
24,6 33,7
7.1 4,8
244 2.8
26,7 26,4
1.3 1.3
Ieb 1neb
5.0 S5a0
28,9 26,7
3 o3

068
2068
0137

163,8
a;.oﬁ
4,54
259.4
5708
591,8
50,00
039774009
4108407
«193

5.2

2.8

20, 9%
Wd16UY408
« 3780+ 08
5.87

Gelo

9,87
2U.T2

57048
58,4
64,7
134

Te?
3741
9,8
2¢9
264
1.3
10eb
S0
28,7
ey


http:LR.IN.So
http:41,57
42.23

G611

ARARAY TYPE

GE ROLLOUT

BLANKET ARE

(I X2 Y] HINTHUM FREWUENCY HZ
sssxs TORSIONAL FREQUENCY W2
fravs RENDING FREQUENLY HZ

% ARRAY PROPERTIES #

RLANKET wIDTH (1IN}

ARPAY LENGTH (i)

ASPECT RaTYIO

ARRAY HaSS (KG)

AlRAY WETGHT (LAR)

CENTER OF GRAVITY (IN)
TENSION PER RLANKET ([.B)
MOMEMNT DF INFHTIA It
MOMENT OF TNERTIA 12
SPECIFIC POWER (KW/K(G)
SPECIFIC WEIGHT (KG/kW)
BLANKET = MAST CLEARANCE

® ROCM PRUPERTIES

NTAMETER (TN}

E! (LA=IN=5Q)

ROOT SPRING (LBwyN/RAD)
AUCKLING CAPABILITY RATIO
STRENGTH CAPABILITY RATIO

* CANNISTER PRNPERTIES »

HEIGHT {(IM)
DIAMETER (TN)

* WETIGHTS (LR} »

AkHAY

ROOM

CANNISTER

TENSTON MECHANTISM
MaST SLEEVE

SHaFT

HEADER

PRUM BEARING

CENTER SUPPORT

DhUM DERPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMBERS
nRLINSG

LATCHES

POWFR/WING = S0,0 KW

Am «55556+0h IN-SG

BLANKEY WEIGHTY =

FREQUENCY DEPENDENT PARAMETERS

EXEED 013
ERRE $013
(23 21 + 025

179,8
39.25
1,93
196,8
433,0
595.5
1,50
2724409
U9394 407
+ 254

3,9

(1) 15,0

8,13

« 10369407
02569005
29,46

TG

313,87
9,59

L34
<034
«065

177,2
39,82
1.98
212.8
468,2

859 4b
10,50
22975409
2480007
235

4,3

13,0

13,32
2 TUT20407T
«1042s06

11.3¢0
2sR6

40445
15472

Us8,2

n o
ok O =
- »
=

-

[

w L
—— T e 2 - 0

WO S DWNO DN

044
L0ud
L086

177.2
3982
3498
222.3
489,90
SA82,6
18.50

« 3076409
«+4B0R4nDT
225

.4

12,0

158,35
o131b6408
¢ 1593496

8451
Fy-1]

42.89
18411

ARRAY WIDTH = 10,00 M

305.1 L8
057 0086
« 057 N Y
«e113 v 134
175.¢ 174.,3
do.31 dped9
.03 4,05
239.3 , e54.8
826,4 S6n,.7
S70.1 555,3%
32,00 45,00
+ 3295409 «3449409
W4T0T07 4682407
209 w198
(.8 LI |
1249 12,8
17,84 19,48
W23327+08 233098408
2047406 3181406
bebS S.63
b.33 793
US .64 47.69
21406 22.98
526.4 B5&0,7
42,2 5045
47,1 Sb.t
8,8 12,3
6,4 6,9
29.2 do.2
7.6 9.6
2.4 2.8
29,5 29.3
1.3 1e3
10.6 ‘ﬂlb
.4 5.3
30,6 30,5
«3 +3

L070
<070
YT

17440
40.5%
4405
26040
S72.0
551,.3
90400
e3504+09
edbTls40?
192

He?

12.8

20,014

2 36EB U8
e 34504006
538

8450

I %)
d
T @ovq 'TVl\Ht)Igg



96T-H

ARRAY TYPE GE ROLLOUT

BLANKET AREA m

[ 33T R MINIMUM FREQUENCY HZ
s4kss TORSIONAIL FREQUENCY M2
LTI BENDING FREQUENCY M2

* ARRAY PROPERTIES »
BLANKEYT WIDTH (IN)
ARRAY LENGTH (M)
45PECTY RATTYIO
ARRAY MLSS§ (%63}
ARRAY WETGHT (L8}
CENTER OF GRAVITY (IN)
TESSINY Pin BRLANKET (LR)
MOEMT OF TNERTIA 1t
MOMENT OF INERTIA Ip
SPECIFIC PNUER  (KWZK(G)
SPECIFIC wEIGHY (KG/Kw)
BLANKET w MpAST CLEARANCE

% pN0OM PROPERTTIES x
DIAMETER t1M)
ET (LR=Ih=50)
ROOT SPRING (| BeIN/RAD)

RIUCKLING CAPASTILITY RATID
STRENGTH CAPABILITY RaATIO

¥ CANNTISTER PHOPERTIES *
HEIGHT (TN)
DIAMETER (1N)

% WEIGHTS (LR) &«
AHRAY
LY E]
CANNTISTER
TENSION MECHANIGM
M48T SLEEVE
SHaAFT
HEADER
DHUM BEARING
CE~YTEN SUPPORT
DRUM GEPLOY ACTUATDKS
SLIP RING ASSEMBLY
LeavING EQGE MEMRENS
NRUMS
LaTCHFS

POWER/WING =m 55,0 Kw

pb1111406 INeSQ

BLANKET WEIGHT =

FREQUENCY DEPENDENT RARAMETERS

KEERx
LEFER
X2 ¥

010
2010
2018

119,
65,19
QI31|
205,5
452.1,
106] .86
1.50
«83574009
« 2280407
2268

3.7

CIN) 1248

11,80
228602407
B0704018
62.02
1,14

44,50
13,92

wWuTd S whe i

- & @ % » o=

L017

017
«033

1170
bbb, 31
9,47
2cd. 4
489,2
1047,5
Sen0
+908240109
22203407
2 u7

4,9

12,7

16,19

e 9865347
« 3283406
35.04
2.77

09.34
1910

,026
026
. 052

115,0
67.46
Gabd
245,2
539,95
1028,2
12450
JI001 e
2129407
eyl

4,5

12,5

20.53

e 25527+08
«26184nb
2255
S:22

Sds62
20423

ARRAY WIDTH & 7,00 M
335,6 LB

<0135 2042
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88,41 62402

28,45 31496
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84,5 106,6

1028 1640

13,0 14.5

a.b QDl

4.1 4,8

24l 245

1641 15.8

1a5 1.3

it,0 11,0

1.5 1,4

20,3 20,0
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4053
. 053
o1

10941
Tis18
to.17
313444
13547
CLY
60400
«1360410
w1928407
W 104
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314065
153633409
« 9198404
11416
14493

6T7.314
37434

73547
138.4
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L6T-2

ARRaY TYPE GE ROLLOUY

BLANKET

sEEAE MIMIMUM FREQUENCY
#kkss TOURSTONAL FREQUENCY
L TN BEMDING FREQUENCY

* ARKAY PROPERTIES =
BLANKET wIDTH (IN)
AHRAY LENGTH (M)
ASPECT RaT1OD
ARRAY MASS (KG)
AHRAY AETIGHT (LR)

CENTER (OF GRAVITY (IN)

AREA = 61111406 N3O
HZ »ewnx J010
HZ sv&xun L0110
HI $&x9n 19

TeHSIMN FER RLANKET ((LR)

MOMENT OF INERTIA Iy
MOMENT OF JMERTIA 13

SPLCIFIC POWFR  (KW/XG)
SPECIFIC WEIGHT (KG/KwW)
BLANKEY w MaST CLEARANCE

* RONK PROPERTTIES =
DTAHETER (1N)
EI {Li=]Ne50)

RUOT SPRING (LEB=IN/RAD)

RUCKLING CAPARILITY RaTIO
STRENGTH CApABILITY RATIO

$ CANNISTFR PHOPERTIES &
HEIGHT (In)
DIAMETER (TN)

* WEIGHTS (LR} #
ARRAY
nur_\ll
CANNISTER
TENSICN MECHANISH
MAST SLEEVE
SHAFT
HE ADER
DkiIM REARING
CENTER SUPPQORY
DRUM DEPLOY ACTUATORS
SLIP RIMG ASSEMBLY
LEADING ENGE MEMHKERS
NRY»§
LaTCHES

POWER/WING B S%5,0 KW

BLANKET WEIGHT =

FREQUENLY DEPENDENT PARAMETERS

129.2
60407
Baltl
21547
iS5p,b6
N9
1,50
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12701407
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018
o135

127,3
60497
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3,1
g8,0
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1.6
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1,3
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3.9
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+ 3

,028
L028
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129,4
61,88
8425
2idp,.b
529,4
Q4,0
12.514
#B28T74+09
22545407
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ARRAY WIDTH = 7,50 M

315,46 LB
036 ,045
036 045
2072 090
12440 122,7
62,61 63,28
8.35 8,4%
260,47 28240
973,5 62,5
3259 Tt
22,50 3s.00
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4.3 ETR )
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22.0 21,8
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‘8671

ARRAY TYPE GE ROLLOUT

BLANKET AREA =

goese MINTMUM FREQUENELY HZ s¥kwk
$dkee TORSIONAL FREWLIENCY HZ ##%¥x%
xe¥RE BENDING FREGUENCY HZ **%xx

# ARRAY PROPERTIFS
RLANKET WINTH (IN)
ARRAY LENGTH (M)
ASPECT RaAT1D
ARRAY HASS tkG)
ARCAY WETIGHT (LR)
CEMTER DF GRAVITY (IN)
TEXST0 PER BLAMKET (¢ 8)
HOMENT OF TMERTIA Iy
MOMENT OF INFRTIA 17
SPECIFIC PNWER (KW /K()
SPECIFIC WEIGHY (KG/®w)
ALANKET = MAST CLEARANGCE (INY

* RIH PROPERTIES ¢
DIAMETER (TN}
E] (LRelh=50Q)
ROOT SPRINf ({ReIN/RAD)
AUCKLING CAPABILITY RaTIO
STRENGTH CAPABTILITY RATIO

® CAMNISTER PRNPEHRTIES %

HEIGHT (INY
DIAHETER (INY

® WEIGHTS (LAY =
ARRAY
BOMH™M
CANNISTER
TENSION MECHANISHM
MAST SLEEVE
SHAFT
HE ADER
pRUM BEARING
CFNTER SUPPORT
NDwUM DEPLNOY ACTUATORS
SLIP RING ASSEMBLY
LESDING EDGE MEMHERS
nﬂuqs
LATLHES

«O1111¢086 INeSQ

POWER/WING ® S5,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS
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136,3
55,74
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4,3
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18425

+ 1835248
2048406
17.81
4el7

ARRAY WIDTH m B,00 M
315,6 L8

.038 047

+038 o047

sN7TS 094

£7.79 58.31

Ts22 Te29

255,% 27541

L1-T- ] 605,1

856,8 839,46

22.50 35,00

« 1482409 ¢ 7198%+09

22937407 22891407

245 »200

Ueh 9.0

1246 1205

21:253 23.84

+«337234+0n8 «53400+08

3226406 455440

13,44 10,88

[.79.1.} 8,91

53.34 Sb,4u9
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56240 605,.1

a1,7 78,3

45,9 B2.9
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2at 245
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ARRAY TYPE GE ROLLOUT

RLANKET AREA =

shads MINTMUM FHREGUENLCY HZ
kevke TORSTONAL FREQUENCY HZ
' TILY REMNDING FREQUENCY HZ

* ARRAY PRNOPERTLIFES *
RLANKET wWINTH (IN)
ARRAY LENGTH (M)
ASPFCY RATTO
ARHAY MAaS8S (%G)
ARRAY WETIGHT (LR)
CENTER OF RaVITY C(IN)
TFRSTUH PER RLANKET (LB)
HOMENT OF INERTIA T4
MOMEHT OF INFRTTA 12
SPECIFIE POWER (KN/KGY
SPECIFIC WFIGHT (KG/Kw)
Bl ANKET w HAST CLEAKANCE

¥ ROOM PROPERTIES +#
DIAYETER (1N)
EI  (LBwYNaSW)
RUOTY SPRING (LB=IN/RAD)
RUCKLING CaPABILITY RaATIOD
STREHGTH CaPABILITY HaTIO

*# CANNISTER PROPERTIES ¢
HETIGHT (IN)
DIAMETER (IN)

* WEIGHTS (LR) =
ARPRAY
RQOM
CANNISTER
TENSINN MECHANISM
H25T SLEEVE
SHaAFT
HEADER
DHUM BE&RING
CEMNTER SUPPURT
PRIM DEPLOY ACTUATORS
SLIP RING ASSEMHLY
1E+NING EDGE MEMRERS
fklMS
LATCHES

kkxhe
FERRE
YT

(IN)

POWER/WING & S540 MW

+b111140n6 INeSQ

"BLANKET WEIGHT =

FREQUFNCY DEPENDENT PARAMETERS

J011
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149,44
S51.96
6,11
20844
457.5
824,90
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'5207#09
+ 3652407
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ARRAY WIDTH m 8,50 M
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ARRAY TYPE GE ROLLOUT

BLANKET

XN T E] MINIMUM FREGUENCY
wsxve TORSIUNAL FREQGUENCY
5588 RENDING FREQUENCY

® ARRAY PROPERTIFES x
RLANKET #IDTH (IN)
ARRAY LENGYH (M)
ASPECT KWaTrIO
ARKAY "1ASS (KG)
AnPAY WEIGHT (LK)

CENTER OF GRaVITY (IN)

AREA =

HZ
HZ
HZ

TENSTION PER B ANKET ([ B)

MOMENT OF INERTIA I
MOPENT OF INERTIA 12
SPECIFIC FUWER

(KW/KG)

SPECIFIC WEFIGHT (KG/Kw)
BLANKET = MaST CLEARANCE

% ROO™ PROPERTIES &
DIAMETFR (1M}
El (LAeINaS)

ROBDT SPRING (LReIN/RAD)

BUCKLING CAPABILITY RATIO
STREMGTH CaPABILITY RyTIO

¥ CANNISTER PROPERTIES
HETGHT (1IN}
DIAMETER {1N)

* WEIGHTS (LR)
ARRAY
ADQM
CANNISTER
TENSTON MECHANISM
MAST SLEEVE
SHAFT
HEADER
DRUM REARING
CENTER SUPPORT
FPRUM DEPLDY ACTUATORS
SLIP RING ASSEMBLY
LEADING ENGE MEMRERS
NRLUS
LAICHES

POWER/WING = 85,0 KW

W6l11t+06 INeSQ

BLANKEY WEIGHTY =

FREQUENCY DEPENDENT PARAMETERS

ENRg
AREXL
PTELY

J0tt
W 011
02l

159.4
ug,67
8,41
2097
o4
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1.50
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ARRAY WIDTH = 9,00 M
331S5,6 LB
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1022

ARRAY TYPE GE ROLLOUT

BLANKET AREA =

oSk MINIMUM FREQUENCY HZ
sxesr TORSTUNAL FREGUENCY HZ
fexas  HENDING FREQUENCY HZ

¥ ARRAY PROPERTIES »
BLANKET wlDTy (IN)
LHRAY LENGTH (M)
45PECT RATtD
ARHAY WASS t(XG)
ARRAY WETGLHT (LB} -
CEANTER OF GRRAVITY (IN)
TENSIod PEN BLANKET (LAY
MOWENT OF NERTTA 1t
MUMEFHMT QF INERTIA ]
SPECIFIC POWER  (Kr/KkG)
SPECIFIC WEIGHT (KG/7KW)
BLANKET « MASY CLEARANCE

* ROOM PROPERTIES =
DIAMETER  (IN)
ET (LA=INeS))
ROOT SPRYNG (LBeIN/RAD)
BUCKLING CaPaBILITY RaATIO
STREHGTH CaApAHILITY RATIO

* CANNISTER PRNPERTIES »
HFIGHT (1wn)
OYTAMETER (1W)

* WEIGHTS (LB)
ARRAY
ROD«
CANNISTER
TENSION MECHANTSM
MAST SULEEVE
SHAFT
HEADER
NRUM BEARING
CENTER SUPPQORT
DRUM DEPLDY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMRERS
ARLIMS
LATCHES

LR R
¥EEEy
(L2 7 :

{1N)

ebi111+06 INeSE

POWER/WING m 55,0 Kw

BLANKEY WEIGHT »

FREQUENCY DEPENDENT PARAMETERS
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012
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1469, 4
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4,82
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UEY. 9
709,7
1,50

W H0654009
10751607
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1,9

13,0
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£0,69
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040

16813
46,11
4,848
22147
487,7
Tu3.3
S.00
H249+09
28689407
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4,0
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12.38
UTTOTH0O7
742405
20,48
1485

B0 57
14,60

487,7
2045
22,5

245
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19.2
3.3
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29.7
1,3
|
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29,86

,032
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c0b3

téb,2
46469
o914
234,9
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699,85
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«USdb+09
elU575%407
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4.3
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15466
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13414
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ARRAY WIDTH & 9,50 M
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ARRAY TYPE GE ROLLOUT

BLANKET AREA =

LR X 23
ssaks
22 RN

MINTMUM FREGUENCY HZ *®a%a
TORSTONAL FREQUENCY HZ ki
BENDING FREQUENCY HZ ®es¥u

* ARRAY PROPERTIES #
HLANFET #INTH (IN)
ARRAY LENGTH (M)

ASPECT HATYIO

ARRAY MASS (KG)

AkRaY NE[GHT (LR}

CENTER OF GRAVITY (IN)
TENSIOH OFR RLANKET (L 8)
MOMEMT OF INERTIA I
MOMENT OF INERTIA 17
SPECIFIC PNwERr (KW/KG)
SPECIFIC AEIGHT (KG/KWY

BLANKET w MAST CLEARANCE (¢IN)

* p0OM PROPERTIES *
OYAMETER (1N}
El (LBeINeSY}
ROOT SPRING (LBwIN/RAQD)
BUCKLING CAPARILITY RaAYIO
STREHGTH CAPABILITY RATID

% CANNISTER PRNPERTIES #
HETGHT (IN)
DIAMETER (IN)

* WEIGHTS (LAY} »
ARRAY
AOOM
CANNISTER
TENSION MECHAN]IGM
MAST S{EEVE
SHAFT
HEADER
DRUM HEARING
CEMTER SUPPQRTY
UM DEPLOY ACTUATNIRS
SLIP RING ASSEMaLY
LEADING EDGE MEMRERS
nkmMg
LATEHE S

POWER/WING = 55,0 KW
oblt11406 IN=SQ

FREQUENCY DEPENDENT PARAMETERS

012 o021 L0383
012 021 o033

« 023 0l 2065
179,5 177.2 77,2
43,25 43,81 43,81
4,32 4,38 daxB
214,% €23, 235,.5
471.4 Q90,8 S518,2
561,! 661,9 650,5
1450 5.00 12.50

« 3620409 «36827+09 + 3983+ 09
«S360407 25222407 5229007
, 257 J247 234

3.9 441 4,3

13,0 13,7 1248
8,74 11,88 1i.94
21258947 83055407 210764408
2740405 890405 201370406
Ia,01 18,87 11.93
12 175 .31
35.061 39,63 43,2%
104314 14,02 17.63
47144 490 ,8 %18,2
1042 19.1 30,2
11,2 20,8 32,9

1.5 2.5 4,3
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2.8 3.4 4,6
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33,2 32,4 32.4
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11,0 ' 11.0 t1.n

5.5 Sel 5.4

31,4 31,1 31,14

3 3 3

BLANKET WEIGHT =

ARRAY HWIDTH & 10,00 M

335.,6 L6
A
044 054
L « 054
W 086 Win?
175.2 §74,2
44430 44456
d.U% 4,46
p47,8 265,446
545,3 584,4
6bUB . b 629,9
22,50 35,00
4240409 sU85B4ny
«5118407 25076407
1228 207
4.5 .8
13,0 t2.8
17,40 19.64
v19812+08 « 31177408
21654086 23042406
8099 7-36
4,98 b.88
4609 48,64
20453 23,17
545,3 Sa4,4
' 41 .4 519
4,6 Sb,48
Ts2 1.1
6,7 7.5
2ne? 31,4
6!! B.O
21 2.5
31.8 31.5
1.3 1,3
ilgn 1!.(’
Sed 5.3
30,7 30,6
+3 o3

2 069
« 069
180

172.8
44,92
4449
295.9
65049
603,68
60,00
24835409
«5027407
186

Sell

1248

22,56
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WE12e006
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68,5
Td.9
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S52.0
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ARRay YYPE GE ROLLOUT

BLANKET AREA =

POWFR/WING a 60,0 K#

D6hbTH0E INeSQ

BLANKET WEIGHT =

FREAUENCY DEPENDENT PARAMETERS

$ETRE MINTMUM FREGUENCY HZ #a8%¢ 011
exese TORSIONAL FREGUENCY HZ *x#xs 01l
S TTYL REMDING FREAQUENCY HZ? aswnxx 022
&« ARPAY PHOPERTIES # ~
ALANKEFT #IDTH (IN) 117.8
AHRAY LENGTH (M) 71.8%
ASPECT RaTTu 10,20
AHFAY MASS (kG} 230,40
AHRAY LEIGHT (LR) Snb,tl
CENTER OF RRAVITY (IN) tie?P,3
TENSTUN PER BLANKET (LB) 2.50
MUMEHT (F INERTIA 11 Lit28410
MUMEMNT OF INERTIA 12 2422407
SPECIFIC POWER  (KW/KG) o261
SHECIFIC WEIGHT (KG/Kw) 1,8
) BLANKET = MAST CLEARANCE (ENY 12.8
® A00M PROPERTIFS =
DYAMETER (TN) 14,37
£1  ClLEeTHN=530) 2«57908+07
RUAT SPRING (LB=IN/RAD) «8606+05
RHCKLTIHG CaPARILITY RaTTIO 55,20
STREHGTH CAPABILITY RATIO 1.69
® CANNISTER PRPPERTIES #
METGHT (1IN} 4B,9%
DIAMEYER (1N} 1695
* WEIGHTS (LR) «
AHRAY Snb,l
ROOM 28,8
CANNTSTER 30,0
TENSION MECHANISH 243
MAST SLEEVE 8,9
SHAFT 10,0
HEADER 2,7
DRUM HEARING 1.5
fFNTER SUPPORT 17.9
PRUM DERPLOY ACTUATORS 1.3
SLIP RIMG ASYEMALY 11,4
LEaDING EDGE MEMHERS T,.6
DCIVET- éi,1

LATCHES

L018
P018
.035

115.8
73,12
10.45
250,.9
5519
1144,
Ta00
1233410
o 2338407
+239

4,2

1246

18,88
16791408
1912406
34,03
3.5¢6

-
o e s Gah O e

Eat) L
*» % s s e s se me
WO SWMNEo N

L0126
026
»052

113,9
T4,.3%
10062
2l6,2
6al.6
1121,3
1S5.00
1354410
2263407
-a]?

4,86

12,3

2%.18

« 37184408
+ 34T 1end
23.9%
bell

58,50
27436

a s = @ % o #83 5 a2

ARRAY WIDOTH & 7,00 M

3bb4,1 LB
035 042
2 035 $0u2
|070 .086
11241 109.4
75.51 T7.37
10,79 11,05
In6,0 337,9
673.2 Tuz,.4
1099,1 1n8o, 4
27.50 42,50
1896410 L6704 100
2195407 22093407
1?6 3178
Sl S5eb
1241 t249
27.19 20.90
+ 70353408 «11485409
25600406 8081406
17.97 15,01
9.09 12,214
63,34 67.57
3?.03 20,46
673,2 TU3a4
10246 132.2
107,28 $138,%
1244 18,5
15,8 18,0
901 !nnl
“.3 5.3
ZOS 2.7
16.7 1642
1.3 1.3
$1.4 it.4
1.0 3.3
20,1 19,7
5 +3

052
052
o109

1072

T8 S
11428
3188,8
855,3
1ndB,2
ToeUD
1904410
a 2020407
2154

6.5

12.8

35,59

« 19577409
ol20T407
12s10
tb,82

7270
Yz, 00

BS55,3%
174,33
183,5

5349

- g
o uD
. =

——

-
D e s T

-
W it B Ut~V TV D

g1 OV TV NIDIO

RIITVOD ¥00d 40



704

ARRAY TYPE GE ROLLOUT

BLANKET

RS MINTMUM FREQUENCY
¥203s TORSIONAL FHEQUENCY
YY1 RENDING FREGUENCY

* AQRAY PROPERYIES ¢
SLANKET wIDTH (1IN}
ARPAY LENGYTH (M)
ASPECT WaAlTO
ARFAY MASS (KG)
AQBAY WEIGWT tLRY
CEMTER OF GRavITY (IN)
TEMSION RFR ALANKET ()|
MOMENT OF THERTIA 11
MUMENT OF INERTIA 17
SPECIETC PNYER
SPECIFIC WEIGHT (KG/Kw

APEA ®

H? #esey
HZ #% 843
HZ *%¥%x

B

(KH2KG)

)

ALANKET » MAST CLEARANCE (IN)

* ROOH PROPEATIES
OTAMETER  (TN)
El (LBelnNmSH)

HUQT SPRING (LB=IN/RAD)

RUCKLING CAPABILITY Ra
STREMGTH CaPAQTILITY &,

® CAMNISTER PROPERTIES *
HFIGHT (1N)
DYAMEYER (¢TH)

# #FIGHTS (LR)
ARRAY
ROOM
CAMNISTEN
TENSION MECHAN]SH
Ha8t SLEEVE
SHAFT
HE ADEwW
DRUM REARING
CENTER SUPRQRT
OhUM DEPLOY ACTUATORS
SLIP RING ASSE4ALY
LEADING EDGE MEMHERS
LEIVE L]
LATOHES

T10
T10

+bOBOT+NE INwSQ

N1
012

128,
Y- TR K
d.,82
229,.3
Snd. 4

1n63%,7

24,50

«472409
12875‘n7

262
3,8
12.8

13,50

089036407
+ 759705

48,73
1453

46,81
15493

Sod.4
25.4
26,5

2+2
T8
11.9
2,8
1.9
143
1144
3.9
22,8
o3

POWER/WING ® 60,0 KW

JN19
$019
037

teb,1
67413
B495
24T 5
B4y,6
10d48,9
7.00
21025+10
« 2789407
242

441

12,7

17.72
s141544n8
a 1682406
29.98
1.2

51439
20491

S44,4
43,2
45,6

441
Q.9
11.5
3.1
1.7
19,9
1.3
11,4
1.9
22,5
»3

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

028
028
« 054

124,3
68400
9,018
269,7
593,13
1029,9
15,00
ditdstn
2718407
o222

4,5

12,4

2ie74
«31208+08
« 3044406
2la06
Seb2

55.70
25465

593,.3

ARRAY WIDTH s 7,50 ™
366,41 LB

<036 044

+ N34 shud

o073 090

122.7 12143

69,03 69,81

.20 2.3

295,7 322.3

45n. 6 1096

1010.9 9Gne2

27,.5%0 42,59

«1217410 «1318+10

w26Ulen? 2587407

.2“3 .156

U9 5.4

12,2 121

25447 28,54

+58797+08 92944408

+489%4 06 6901404

15.77 12.8%

B.d0p 1109

60419 63.92

30,08 33.70

65046 709-6

89.4 11346

94,3 118,5

115 1649

13,7 15,3

10.9 ]3.4

U7 5.8

2.3 2.7

19,0 18,7

143 1.3

11,4 11,4

3.8 1,7

21,9 21,7

. 3

.05%
2059
114

118.2
T1.6%
9,55
368,8
81ta.d
96243
T0.00
L1508%10
2470407
163

bet

12.9

33,00
+16308409
01042307
10«40
154358

68,98
38,93

SRRy
15143
158,1
1.9
17.8
2040
Teb

18.0
1.3
11e4
Ieb
21,2
o3



50C-8

ARRaY TYPE GE ROLLOUT
BLANKET
sENNK MINTMUM FREQUENEY

®#rsss TORSTONAL FREQUENCY
TENES RENDING FREQUENCY

% ARRAY PHOPERTIES *
RLANKEY wWIDTH (IW)
ARRAY LENGTH (M)
ASPECT RHATTIU
ARRAY MASS (KG)
ARHAY WEIGHT (LB)

CENTER DF GRAVITY (IN)

AREA =

HZ
RZ
HZ

TENSTON PER RALANKET (¢LB)

MOMENT OF INERTIA ]¢
HOMENT OF INERTIA Ip
SPECIFIC PuwER

(KA/KG)

SPECIFIC WEIGHT (KG/Kw)
RLANKET = MaST CLEARANCE

& AYOM PRNPERYTIFS =
ODTAMEFFR  ({IN)
EI  (LheINaSOY

ROOT SPRING (LBeIN/KAD)

AUCKLING CAPAATILTITY RATIO
STRENGTH CAPARILITY RaTYIO

s CANNISTFR PROPERTIES #

HEIGHT (IN)
DIAMETER (IN)

* wEIGHTS (LAY +#
ARRAY
RONM
CAMNISBTER
TENSION MECHANISH
MAST SLEEVE
SHAFT
HEaDER
NHUM BEARING
CFUTER SUPPORY
NRUM DEPLOY ACTUATORS
SLIP RING ASSEMBALY
LEADING EDGE MEMRERS
LLULT]
LATCHES

POWER/WING = 60,0 KW

H666T+06 INeJQ

BLANKEY WEIGHT =

FREGUENELY DEPENDENT PARAMETERS

1E8% e
EER ] ]
1Ry

12
N2
«N23

138,2
bl.26
Teb0
229.3
S5nle.b
97840
2.5
.BUBOHTW
3366407
LY

3.8

¢ IN) 1249

12,681
sd2100407
L6T76405
43,90
1,43

44,68
15,12

Spd4b

23,9

L020
020
« 039

136,04
6209
Te76
245,6
S4n,.2
96T,
700

« 8678409
« 3277407
Ul

4.1

12.8

16,69
ei2ti0e08
L14%974006
26,459
2+97

029
+029
057

134,6
62,88
Tetb
265,2
5683,4
951 .6
15,09
a9354409
«3197407
1226

4,4

1246

20,46
26612408
Llolenb
1R, 65
Sa106

53,40
FLTRL]

583.4
57,1
61,0

6.6
10,5
13,2

LS

1+9
2e, 0

11,4

ARRAY WIOTH m 8,00 M
Job.1 LB

+038 047

038 047

0TH 094

133.n 13,7

7495 8,03

28H,.3 312,9

634,2 688,4

935,.8 915,8

27,50 42450

oi01UM10 21091410

3124407 23009407

«208 w192

i,8 542

12,5 12,3

23,95 26 84

+499T75408 « 78783408

L3300 25096405

135,94 1133

TaT4 1025

57.62 61,10

28.26 3167

634,2 688.4

79,2 100.4

83,5 104,9

1047 15.7

12,1 13,5

1249 170

5.1 byl

2} 2e7

2146 2t.2

1.3 1.3

11,4 .8

a1 4,9

23,1 23,5

o3 o3

,058
058
0120

13040
65411
Ba1d
153,7
71841
879,2
TOo400
120484180
+ 300707
o170

heW

1240

39,82
013517409
27037406
907
14,30

65,30
364306

LALTY!
13044
t38.2
28,5
15,4
2b.3
8.7
3,5
2ol
1.3
11,4
4,0

23.
3

ST DVd TVNIDIHO

RITIVAD 9004 J0



90T-4

ARRAY TYPE GE ROLLOUT

BLANKET AREA =

TTIL)
I EREEY
*EEEXE

MINIMUM FREQUENCY HZ
TOPSTUNAL FREQUENCY HZ
HENDING FREOUENCY HZ

# ARRAY PROPERTIES »
ALANKET WIDTW (IN)
ARRAY LENGTH (M)
ASPECT WATTO
ARKAY MASS  (KG)
ARBAY WETGLHT (LA)
CENTER DF GRAVITY CIN)
TENSION PERP RLANKET (LH)
MOMENT (F INERTIA 1§
MUMENT WF INEWRTIA 17
SPECIFIC POWER (KW/KG)
SPECIFIC WEIGHT (KG/Kw)
ALANKET = MaST CLEARANCE

% ROUM PRUPERTIES »

OTAMETER (1N)
El (L3elhm5M))

RODT SPHING (LBeIN/RAD)

RUCKLING CAPABILITY RATTO
STRENGTH CAPABILITY RATIO

¥ CANNTSTER PROPERTIES »
HEIGHT (In)
DIAMETER (IN)

¥ AEIGHTS (Lu) »
ARRAY
QO0OM
CANNISTER
TERSION MECKANTSM
MAST SLEEVE
SHAFT
=EADER
DkUM BEARING
CENTER SUPPNRT
DREUM DEPL QY ACTUATORS
SLTIP RING ASSEMBLY
LEAPING EDGE MEMAERS
nRpwg
| ATCHES

POWER/WING = 6040 KW

«bb66THNE INw3R

BLANKET WEIGHT a

FREGUENCY DEPENDENT PARMMETERS

HEREY
MEARR
SESER

013
Ntd
024

57409
6,72
230,
S5n6,1
Q1,8
2.50
+H9B640Y
« 389BanT
1)

3,8

CINY 13.0

12,10

« 36556407
« 6095415
39,18
1430

43,76
td,26

Sn6.l
en,3
21,4

240
6,1
io.l

145
25.7
1.3
11,4

26,3
.3

021
o021
040

Y-
57.77
b,80
244,86
538,2
894,4
7«00

L TUUbe09
« 3805407
o245

4.1

12.8

15,87
210083408
o 1343406
v 24,04
2477

030
.030
059

144,9
58,42
b6.87
eb2,.2
576,9
a8z .0
15,00

o 7984409
« 5723407
2229

4.4

12,7

19.30
022973+08
o 2419406
16481
GeT2

S1.49
22,78

-

a—

n fu
UL et e N O

* & & o = = " g s

W E SO N

ARRAY WIDTH = B,50 M
366, LB

J040 049

.0“0 .an

.ﬂ?q 1093

t43,4 142.1

S9405 5957

6,95 Te01

283,90 Jnb,2

622,5 673,6

868,3 B4B,2

27.50 42,50

LB5874+009 J91844n9

«364907 «35944n7

212 0190

4,7 S5t

12.6 12.5

224,75 25,47

283025408  467675+08

o 387340t 5439406

12458 10,214

Te2B 9e07

55410 SB439

2h .84 Ioa06

62245 6T346

7001 88,7

15,5 o4 b

1041 fd,7

10,8 12,0

1540 2lael

5,5 7.0

2.3 2e7

2.3 23.9

143 143

1.4 11,4

thad .3

25,4 25,2

3 3

061
061
v125

14045
bﬂo?b
709
4.4
75747
81%.7
TGUQG
1010410
3532407
174
Se?

t2.3

29,02
«131405+09
B0US+06
B,nd
13,23

62,648
3425

75747
11645
1230?
FLTY)
136
3249
9,7
3.3
23.5

114
4a
24,9



£02-14

ARR4Y TYPE GE ROLLOUT POWER/WING = 50,0 KW ARRAY WIDTH & 9,00 M
BLANKET AREA = 26665T+04 INe34d BLANKET WEIGHT = 366,1 LB
FREQUENCY DFPENDENT PARAMETERS
#9s6ce  MINIMUH FREQUENCY HZ #$%x% L0613 ,022 W31 041 4050
vseas TORSTONAL FREWUENCY HZ stxns L0113 022 0031 2041 2050
fsenn RENDING FREGUENCY HZ *&bxx $025 Su2 Y] 082 101
% ARRAY PROPERTIES +#
BLANKET wIDTH ¢IN} 168,4 156,7 185,2 165,7 152,%
ARRAY LENGTH (M) 53,45 54,02 S 457 95.09 55453

ASPECT RaTIN S 6,00 &.06 6,12 6117

ARRAY MASS (XG) 231 .4 244,58 2bU, 4 279.3% 0147
ARRAY WETGRT (LB) S09.0 537.9 573,0 bti,d 663,7
CENTER OF GRaVITY (IN) 837,8 830,2 a2t,o0 81,4 788,.4
TENSTON PER BLANKET (L8) 2«50 T.00 15.00 27.50 42,50
MOMENT OF INFRTIA 1t ebl1409 abdb67409 2689649 07392409 7857409
MOMENT (F INERTIA 12 sHUTOeQY +#4375407 291407 4213407 elilbtend
SPECIFIC POAER (KW/KG) 259 s 245 «230 215 *199
SPECIFIC WEIGHT (KG/KW) 3.9 4.1 4.3 4,7 5490
ELANKET » MAST CLEARANCE (1IMN) 13,0 1249 12.8 t2.7 1240
$ ANOM PRNPERTIES *
DIAMETER  (IN) 11,54 . 15,12 18,19 21,50 24,24
ET] {(Lt=TN=30) s 32044407 e 9166847 20041408 o 37449408 «5879U4p8
ROOT SPRING (LB=IN/RAD) 9521405 J12tle0b 2184406 3490406 24895406
HUCKLING CarPaRILITY RATIO 35,63 2t.84 1507 11,24 .24
STRENGTH CAPASILITY RalTlO te2t 2.59 d.,42 6,07 9410
¥ CANNISTER PRNPERTIES #
HEIGHT (IN)Y d1.70 45,55 49.52 53,31 56,06
OIAMETER (1IN) 13,62 17.84 2170 2537 28,60
4 WEIGHTS (LAY »
ARRAY 5090 5357.9 573.0 61444 663,7
ROOM 18,4 30.9 46,8 63,8 T9.4
CANNISTER 1948 33,4 49,5 67,6 85,9
TENSION MECHANISM 1.9 245 Se¢9 945 139
MAST SLEEVE 5,8 7.2 8,5 9,7 10,8
SHAFT 18,4 1849 17.6 17.4 25,8
HE ADE W 2,9 3.4 4,4, 5,9 7.7
DRUM BEARING 1.5 1.7 1.9 2.3 247
rENTER SURPNRT 28,5 28,1 27,6 27,2 26,9
ORUM DEPLOY ACTUATORS 1.3 1.3 1,3 tad f.3
SLIP RING ASSEMBLY 11,4 §1,4 11,4 1.4 11,4
LEADING EPNGE MEMBERS U8 .8 4ya7 47 e
nHUMS 28,0 27,7 27,4 27,2 27,0
LATCHES g ¥ 3 %) o3

+063
063
129

150.%
56,1¢
6?3
318,3
Tyda g
75647
T0s00
+8593409
sll0Es07
o177

Seb

12,4

27,60
« 98838408
s 1226606
Te28
12.48

60413
32.57

Taba
103,.9
11,3
220
12,2
in. &
io.a
3.5
26,4
1.3
11,4

26,7
o3

QI AHVd TVNIDIYO

ALITVND ¥00d 40



802-4

ARRAY TYPE GE ROLLOUT

BLANKEY AREA ®

LEEN T3
'TITL
$Eqen

* ARWAY PRNPERTIES +

MINIYUM FREQUENCY HI
TORSIONAL FREQUENCY HI 8%«
BEMDING FREQUENECY HZ

RLANKET wIDTH (IN)

ARRAY LENGTH (4}

ASSGECT HATIO

ARQAY MASS (kG)

ARTAY WEIGHT (LB}

CENTER OF GRAVITY (1IN)
TENSTONY PER BLANKET (L 6)
HOMENT UF INERTIA 14
404ENT OF INERTIA {2
SPECIFIL POWER  (KW/KG)
SPECIFIC WEIGHT (XG/Kw)
ALANKEY w MAST CLEAKANCE

* aOUW PROPERTIES #

DIAMETER (IN)

El (LBeIN&SR)

RUOY SPRING (LB=INJRAD)
AL ING CAPARILITY RaTIOD
STRENGTH CAPABILITY R,aT10

* CANNISTER PRNPERTIES

HETGHT (IN)
DIAMETER (1IN}

& J4EIGHTS (LR) &«

ARRAY

RO0M

CANNISTER

TENSION MECHAN]ISH
MAST SLEEVE

SHAFT

HEADER

DRUM SEARING

CENTER SUPPORY

AROM NEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEARING ENDGE MEMAFRS
NRMS

LATCHES

AL

LA XL S

CIN)

PONER/WING ® 6040 KW

206667406 INwBD

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

L0l
014
026

168,13
50,434

.30
233,14
Si2.8
78040

2.50
«e5391409
«5072+407

3.9

13,2

56
W49

11,03
28387407
«3042+05
32,55
1.12

+B08
Ry

40439
183,02

512,8
16,8
17.9

149
543
B0a8
249
145
51.8
1.3
it.

0w

- = 8

2

LV B Rl

oN22
022
Q083

166,9
50,74
5,34
24%,1
539,2
7731
Tan0
Té409
87447
245
L |
12.9

14, ad
S8407
05«06
19.92
2.42

.- " & @ 5 & & 0w

032
o032
o043

165,4
51.20
5439
259,46
571,2
T65,8
15,00
6025409
24901+07
231

U,3

12,9

17,95
+17642408
«19Bl4nt
13,73
4e13

4T8¢
20,71

571.2
U149

ARRAY WIDTH mw 9,50 M
366,11 LB

043 052

043 052

2084 0108

164,90 162,8

51064 $2.00

Sell Sa47

2T7.u 29949

blu.2 6558,¢0

756,08 Tib, 4

27,50 42,590

431409 5829409

24825407 wHd7T2407

W 2186 o201

'y 5.0

12,8 12.7

20,51 22,95

032904408 « 51575408

$ 31674086 JHAZT 400k

10.2% 8,28

6,2% 8,34

51444 S4.41

24420 27.08

610.2 65840

57.7 T2.7

61,7 17,2

9.0 13.2

8.8 V.8

2949 3.2

b0 .

243 2e7

1.3 143

11.4 11.4

S.0 5.0

28,9 28,7

o o3

, U85
0 065
o134

161ﬁ5
52,48
Se52
334,9
T36,47
Tn3,8
TOL 00

o TU2T 4019
sllben?
o179

5.6

12,5

26,3
86522408
6540406
byby
it.75

37.92
31405

736,7
9347
{ol,4
2347
1141
49,4
12.0
1.b
29,5
1.3
11,4
Ueh
28,5
o3


http:LB-IN.SQ

ARRAY TYPE GE ROLLOUT POWER/WING & 60,0 KW ARRAY WIDTH w 10,00 M

BLANKET AREA ® cbb60TH)E IN=SGQ BLANKET WEIGHT = 366,11 L8
FREGUENCY DEPENDENT PARAMETERS

#4908 MINIMUM FREQUENCY HZ #%six Lol L023 W03 L 044 W 05U 067
ekess TORSIONAL FREQUENCY HZ ®hkekx 0148 023 2033 2044 2054 o067
LR RENDING FREGQUENCY HT nsaxga 027 T o065 « 087 i008 v138
¥ AHHAY PROPERTIES &

SULANKET WIDTH (IN) 178,5 t77.2 175.% 174,14 §73,0 17146

ARWAY LENGTH (M) 47,43 47.79 Q8,248 48,62 48,94 49,35

ASPECT RATHO 4,74 4,78 4.2 4,86 4,89 he93

60¢-2

ARRAY MASS (KG) 215,13 246,13 259,17 276,7 29841 333,46
ARPAY HETGHT (LA) 517.6 S41.% 571.4 608,7 655,7 T34,0
CENTER OF GRAVITY (1IN)Y 12646 T21,41 Tib.t T0T.3 68b,0 bBb, !
TERSION PER RLANKET (LK) 2.90 Te00 15440 27,50 42,50 10400
MOMENT OF INERTIA  I% JUTBULOG «5016400 «5320409 «Shble09 «599T+09 06503+009
#OMENT OF INERTIA T2 #5737407 25651407 05549407 5472407 eSU21407 #S370+07
SOECIFIC POWER  {Ka/KG) 13- 2204 «231 «217 201 180
SPECIFIC “EIGHT ‘KG/KN? 3,9 41 4,3 4,6 5.0 Seb
BLANKET w» MAST CLEARANCE (IN) 13,4 12,8 13,0 1249 12.9 187
% and+ PROPERTIES ¥
NTAMETER 16,55 11.84 1bae18 19.5614 2193 25%.14
ET  (LAa=IN=512) «25234407 WTITIS40T 2 156565+,8 29172408 W4556%+08 2 7648T+08
ADOT SPRING (LA IN/RAD) 616405 21010406 e1815¢nb 289Ut «U0S0406 25962406
AYCAL NG CAPASILITY RaATIO 29.78 18,21 1256 ¥.35 7587 6,04
STRENGTH CapaBILiTy RATIO 1.05 . 2425 .86 5486 T.82 11403
* CANNISTER PRNPEARTIES
HETGHT (1IN} 3%,.20 42468 46436 49,83 52,69 56.03
DIAMETER {IN) 12,45 16,29 19.681 2314 25,88 2960
* REIGHTS (LAY *
ARRAY 5{7.6 549,9 571.3 60847 455,7 73440
ROOM 1543 25,7 38,3 S2a7 bl 8543
CANMISTER 16,4 28,0 41,4 $6,5 70,6 92,7
TENSION MECHANTSM 18 3,3 S0 B+b $12+5 2245
MaST SLEEVE 4,9 6,0 Ta0 3.1 49 10.1
SHAFT 23,5 e3.1 20,7 24.9 3.2 99,2
HE ADER 3.0 3,7 4,9 b,% LNy | 13.¢2
NeM BEARING 15 1.7 1.9 2.3 27 1,5
CENTER SUPRQRT 35,2 34,7 kLY 3347 33,3 3248
NKUM DEPLOY ACTUATORS 1,3 1,3 1,3 ted 143 fed
SLIP RING ASSEMBLY 1.4 1.4 11,4 11,4 11,4 11.4
| EADING EDGE MEMBRERS B,9 S0 bl 5.3 5. % Se2
MRUMS 31,4 31,8 30,9 30,6 30,5 3.2
LATCHES 3 «3 3 o3 o3 ']

a0
r1yad 900d &
f«?gma " NIDTHO



0TZ-d

ARRAY TYPE GE ROLLOUY

BLANKET

T3 MINIMUM FREQUENCY
s¥sks TORSTONAL FREQUENCY
11311 BENDING FREGUENCY

$ ARRAY PROPERTIES #
RLANKET WINTW {IN)
ARRAY LENGTH (M)
A5PECT =a1t0
ARRAY 4459 (KG)
AEAY WEIGHT (LR}

AREA =

H2
HZ
H2

CENTEN OF GRAVITY (1N)
TENSION PEX BLANKEY (L8B)
MOVEMT OF [NERTIA 11 .
HOMENT OF INERTIA 12
SPECIFIC POWER (XW/KG)
SPECIFIC wEIGHT (KG/KK)
BLANKET = MaST CLEARANCE

% ADOM PROPERTIES +

GIamETER (TN}

€l (Luel=3Sn}

RANT SAORING (LB=IN/RAD)
AUCKLING CAPARILITY RATIO
STRENGTH CARPABILITY RAYID

¥ CANNTSTER PHROPERTIES #

HFIGHT (INY
NYAMETER (IN)

* AEIGHTS (LB)

ARRAY

RONY

CANNIBTER

TEHSION MECHANISH
MAST SIEEVE

SHAFT

HEAGER

DHUM HEARING

CENTER SUPPQORT

DEYUM NDEPLOY ACTUATORS
SLTP RING ASSEMDLY
LEADING EDGE MEMUERS
RS

LaTEHES

BEEES
Y118
L2 RS}

(INY

072222406 INeSQ

POWER/WING = 65,0 KW

BLANKEY WEIGHT =

FREGQUENCY DEPENDENT PARAMETERS

,010
010
+ 020

117,5
78409
ti.16
249,90
54747
1266,8
2,50
1444410
.25?34“?
,261

1,8

1.7

15,29
¢6800’+01
«9751+08
be.u8
1,72

5119
18,04

347.7
32,7
33,9

249
10,0
10,8

2,7

te3
18,9

1.3
11,9

1.0
21,

+0t8
s018
+ 034

115,1
79.66
11,38
eTd,b
6nd,2
$245,2
7.50

e 1508410
2CU9L Y
.37

4,2

12.4

2o.ub
221357+08
.2290*05
37,30
3.80

56,87
24,14

604 ,2
5841
S0,06

447
13,0
10,3

L]

1.7
1843

t1.9
3.5
20,7

J028
028
0585

1t2,.%
Bi.56
11465
315,.9
£95,0
1210,3
2h.00
e1B833490
«2378¢07
it

U4y

12,0

2bebd
«59703+08
U951t ené
2370
Ta50

63472
31e42

695,40
Bt
1o2,6
1044
16,6

9.8

5|°

17,7
1,3
11,9

20,3
3

ARRAY WIDTH = 7,00 M

396,06 LB
4035 o D43
D35 04X
2072 B9
109.3 107.%
83,95 85,52
11,99 12.2¢2
35547 398,0
782,.5 875,7
1194.5 11677
5,00 55,00
o R00B4 10 «234%410
el2UTenT w21 7ien?
L 163
5.5 bs1
{Re9 1247
31.28 35.57
o11n6%409 »1804Ts0Y
« 7867406 1838407
18,68 15358
1099 14,72
6%.1¢ 73,72
36,491 444,98
T82.% 8718,7
135.7 174,2
141,5 183,0
190 258
19,6 22.4
1 124§
4.7 5.8
2.5 3.1
1760 16,5
1.3 1.3
1.9 11.9
3.3 3.3
19,7 19,4
v3 3

.048
wOUB
+103

105.6
86,85
12.4%
437,48
9631
114743
7Sa00
«2577e10
02111+“?
o148

bs7

128

318,74
253864090
WlUsben?
1338
17460

77462
45,71

96341
209.8
217,0
37.0
Q4.5
15,%
be9
3.7
1642
1.3
119
3.2
19,1
o3



TTe-4

ARRavY

L ZE 22
LI Y'Y
¥EEEL

TYPE GE ROLLOUT

BLANMET AREA =

MINTMUM FREGQUENCY HZ

TORSTUNAL FRENDUENCY HZ

BENDING FREQUENCY HZ

® AHRRAY PHNPERTIES x*

RLANKET wiNTH (TN)

ARRAY LENOLTH (M)

ASPECT RATTN

ARRAY MaASS tKG)

AMRAY WETGHT (LR)

CENTER OF GRAVITY (IN)
TENSTON PER BLANKET (IB)
MOMEHT OF THERTTA I
HOMENT OF TNFRTTA 12
SPECIFIC PNWER  (KwW/KR)
SPECIFIC #EIGHT (KG/Kw)
BLAMKET » MAST CLFARANCE

& pOOM PROPEATIES &

DIAMETER (1N

€1 (Lg=IN=30)

ROOT SPRING (LR=IN/RAD)
RUCKLING CAPARBILITY RATIO
STREMGTH CApABILITY RATIO

% CANNISTER PROPERTIES ¥

HEIGHT (1IN}
DIAMETER (YIN)Y

® WEIGHTS (Ln) *

AHRAY

ROOM

CANNISTER

TEHMSTON MECHANISM
MAST S5 EEVE

SHAFTY

HEADER

ORUM REARING

CENTER SUPPORT

NHUM DEPLOY ACTUATODRS
SLTRP RING ASSEMBLY
LEADING EDGE MEMARERS
NRUMSG

LLATCHES

POWER/WING m 65,0 KW

oT2222406 IN=3Q

BLANKET WEIGHT =

FREGUFNCY DEPENDENT PARAMETERS

EAUES L011
BEXRK 01l
It 021

127.,6
71.86
9,58
247.,9
545,53
1159,8
2459
.1212+10
« 3078407
262

1,8

(1N 12,8

14,37
257923%3¢n7
« 8607405
55,21
157

4B, 94
16.95

S545,3
28,48
In,0

243
R,9
1247
2.8
1.5
2te4
1.3
11.9
3.9
22,9

o3

L018
«018
W 036

125,4
T3.t2
94759
2T40,3
594,7
1142.3
T.50
.ls?b#iﬂ
2971407
s 2410

4e2

12,6

19,21
217995408
21406
32.88
34,49

029
029
.055

122,9
ThebS
F.95

o6 ,4
674,14
1112.8
2lte00
o189841n
a28SuenT
212

4,7

12.3

24497
«30004+08
ol33540n6
20R%
6:94

bneSb
29.46

674,

D &
= un
-

E ]

o @O - N e

ARRAY WIDTH = 7,80 ™
196,6 LB

037 2048

« 037 s 045

+070 0094

1211 118.2

T5:73 T7.58

10,10 10,34

339,2 477 .8

T46,2 31,2

1088,7 tnr2,.3

15,00 55,00

164910 « 1858410

«2T 77407 2651407

» 192 2172

5.2 5.8

124} 129

28,92 13,00

«90078+98 «14854409°

.b?ﬂu+0& 1980906

15,98 13.23

9,96 13,48

65,30 69.91

34,13 33,94

746,42 B31.2

11645 15t.2

121,13 157,90

17.3 23.0

t6,7 19,2

11,4 15.9

S.2 6.5

2.9 3.1

19.8 19.1

1,3 143

11,9 149

1.7 3.0

2t,7 21,3

'3 3

052
052
e 109

116,8
78,52
10,47
492,%
076
lodb.4
7500
+2008+10
e 2597407
2158

bel

1248

36,11
+20749409
05260407
11462
16458

7306
424614

90746
17844
188,9
33.7
21,0
2046
7.8
1.7
18,7
1.3
11.9
Yo b
21,0
3

ALITVAD Y004 Jd0
ST @OVd TVNIDIYO



¢ted

ARRAY

I
TYIY
sheny

TYPE GE ROLLOUY

BLANKET AREA =

HINIMUM FREQUENCY HZ %%k¥»

TORSIONAL FREQUENCY HZ ®kskx

BENOING FREGUENCY HZ #¥e®x

* ARRAY PROPERTIES
ALANKET wWihDTr (IN)
ARRAY LENGTH (M)
ASPECY RATYOD
ARPRAY MALSH (KG)
ARRAY &EIGHT (LH)
CENTER QF GRAVITY (IN)
TEMSTON PER ALANKET (LH)
MOPENT OF INERTYA It
MOMENT OF INERTTIA 12

SPFECIFIC PNWER

(KW/KG)

SPECIFIC WEIGHT {KG/Kw)
HLANKET e MaST CLEARANCE (TN)

& ROOM PRUPERTIES »
DYaMETER (¢1N)

£l

(LBstHN=50)

ROGT SPRING (LHAwIN/RAD)
RUCKLING CAPABILITY RaTIO
STREUGTH CaPABILITY RATIO

¥ CLMNISTER PROPERYIES #
HEIGHT (Iw)
DIAMEYTER (TM)

* WEIGHTS (LR) »
BRRAY

RO0OM

CANNISTER
TENSION MECHANISM

]

85T SLEEVE
HAFT

HEADER
DRUM REARING

CEATER SUPPQRT

DRUM PEPLOY ACTUATORS
SLIP RING aSSEMBLY
LEsPING ENGE MEMRERS
rRUMS

LATCHES

« 72222406 IN=3Q

POWER/WING 2 65,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

o011
o011
Wn22

137.8
b6,56b
B,3¢
247,.7
S44,9
1066, 4
2450
21032410
.360‘3#07
«262

3,8

1249

13,64
249698407
e 7673405
49,74
1.46

4b, 67
16,09

B4l
254
27.1

FY
7.9
14,9
2.8
1.5
Alye
1.3
11.9
4.2
24,6
3

W19
«019
+ 037

135,7
67480
8,45
267.6
584,06
1053,3
Ta5
J1120¢10
2 3U%4 47
« 243

41

12.7

{B.n9
+153774n8
217904086
. 2917
3,19

S52.02
21.43%

58846
45,4
47,6

He2
10,1
14,8

3.3

230
1.3
11,
4,?
2u,
3

,030
030
060

133,2
68,84
8.&()
299,5
658,9
1029,0
2000
21850410
« 33734007
2217

4,6

12.5

23.49
+42522+08
«383% 6
18.44
6419

57495
27472

-

Y]

—
et PR TN PE L]

- & 3 & % & % 8 =8

L
w Lt L= D@

ARRAY WIDTH o B,00 M
396,86 LB

J039 S48

« 039 Ty

.07? .098

131.6 30,0

69,72 70455

8,74 8,82

32848 362.3

723.3 Tt

100746 984,49

3S.n0 53.00

1364310 «1485410

»32%U407 e 3226407

+ 198 ot 7Y

5.1 5,6

1243 12+0

27,19 3n.83

«76333+08 «12282+09

5953404 85054006

14.42 11.55

.22 12.54

62,38 66,14

32,08 16,38

723.3 79741

10248 130.2

107-“ 138.0

16,1 21.6

14,7 16,5

1441 209

S.7 T4

2.5 3.1

22l 2.l

1.3 1.3

11.9 1149

4.0 4,0

23,5 23,3

'3 .3

#0595
« 059
oitd

1277
Ti.60
8,98
I94,7
863.%
966,5
15400

s 1026410
31244007
s 165

b,]

129

33,61
e 17349409
a1102¢07
10,07
15,13

6974
39,66

8663
1575
1hi 1
LIS
$18.2
26e7



(AR Ant'

ARRsy TYPE GE ROLLOUY

BLANKET

TI Y] MINIMUM FRFQUENCY
sssss TORSTONAL FREQUENCY
fusasn BEMDING FREQUENCY

8 ARRAY PROPERTTIES =
RLAMNKET wIDTH [IN)
ARKAY LENGTH (M)}
ASPELCY RATIO
AWRAY MASS (KG)
ARRAY wEIGHT (LR)

CENTER QF GRAVITY (IN)

AREA =

HZ
HZ
HZ

TEMSTI0ON PER RLANKET (L 8)

MOMENT GF INMERTIA 1Y
MPRENT OF INERTIA 12
SPECTFIC PO#ER

(KW/KG)

SFECIFIC WEIGHT (KG/KW}
BLANKET w MAST CLEARANCE

& ROOM PROPERTITES #
DTAMFTER  (IN)
El  (LnwINe5Q)

RO0T SPRING (LB=TN/RAN)

RUCKHLIMNG CAPARTLITY RATIAQ
STRENGTH CARABILITY RATIO

* CANNISTER PROPERTIES *
HE IGHT {INY

DIAMETER (1M)

¥ WEIGHTS (LR) &
ARG AY
ROCM
CAMN]ISTER
TENSTUMN MECHANISM
MaST SLEEVE
sHaFT
HEADER
DRUM BEARING
CESTER SUPPQRT
DRUM DEPLOY ACTUATORS
SLIP RING ASSEMBLY
LEADING EDGE MEMRERS
PRUVS
LATCHES

POWER/WING & 6540 KW

272222406 TN=SQ

BLANKET WEIGHT u

FREGUENCY DEPENDENT PARAMETERS

TITL
1Ly
sFRuy

012
012
022

147.9
62,00
T.2%
48,2
46,1
985,86
2.50
918409
175407
P02

3,8

{IN) 12,9

12,89
.u3123+ﬂ7
«0899405

t4,42
1.33

45414
15,21

SUb.|
23.9
24,2

£l
Tat
t17.¢8

1.5
27!
1.3

—
[ o

wi Wi U O

L, 020
2020
038

145,9
b2.86
740
2606, 1
585.3
974,3
TS50
.958b+n9
.u061+h7
Ll

LIS |

12,8

17«20
21329748
16085406
2637
2.98

M9.81
20430

585,43
4.4
43,1

3,9
9.1

,032
1032
062

143,6
63.88
7452

294 ,6
448, 2
955,7
20.00
1061410
2393607
s 221

4,9

18,7

22,16
o 36623408
« 3432400
16241
5287

5576
26419

6UB,2
68,1
T",5
8,4
11,4
1b,2

4,7,

25,8
1.5
1149
4,4
2h,6
3

ARRAY WIDTH m 8,50 M
196,06 LA

LNil 050

L0 41 « 050

082 102

14240 1460.5

6d, 6 65,29

Tebn 7468

321.4 352.5

7071 7715.6

Qrd,.0 10,4

35,00 55,00

JltlUBsln 2248400

3856407 «37874n7

.202 .ls“

449 Sed

12.“ 12.3

25,81 29.05

265559408 210519409

«S5311end « 75724006

1273 10,26

8,71 11.61

59,57 63,45

30,46 3d.28

707} T75:4

0.8 116,72

97." 122.5

15.1 2042

13,1 td.6

[7.4 Ebll

602 8-2

2.5 3.1

254 24.9

1.3 143

1149 11.9

4,3 4,3

25,3 25,0

3 ¥

» 097
057
119

139,4
65,81
7474
38144
839,1
8884,y
75,00
+1328+10
3741407
o170

T 5.9
1248

31,52
214575409
21F6T006
8.86
14405

LB
37419

839,19
137.9
tdd .6
28,8
1548
14,4
104
3.7
2Hsb
ted
1149
4.3
24,8
'3

w 5
g2
=
o

C:’U
=8
bt

2 g



¥i¢—d

ARRAY TYPE GE ROLLOUT POWER/WING ® 65,0 KW ARRAY HIPTH 9,00 M

BLANKET AREA ® o 72222406 INe3R BLANKET WEIGHT = 396,.6 LB

FREGQUENCY ODEPENDENT PARAMETERS

rThios MINTMUM FREGUENCY HZ *essx Nl .NEl 4033 L0043 4052
#r2¢% TORSTIONAL FREAUENCY HZ sy 012 2021 0133 043 +052
122 Y AENDING FREQUENEY HZ wstesx 023 « 040 Y g1 Wi08

* ARRAY PRNPFHRTIES o

BLANFET wIOTH (N} 158,0 | 156.1 153,9 15243 15049
ARRAY LENGTH () 58,04 | 58,75 59461 60,21 60,78
ASPECT Ralin b,0% 6,5% beb? 6409 6,75
ARRAY MASS tx6) 2494 265,5% 294 4 316,3 345,8
ARRAY WEIGHT (L 8) S48,.7 S584,1 64t ,0 695 ,9 16049
CENTER OF GRAVITY (IN) 913.6 95,0 HBGY, % 871.0 BU5,7
TENSTON PER BLANKET (18) 2,50 T«50 efann 35,00 55,00
MO“ENY OF INERTIA 1§ o 7778409 +B319409 +9123609 «9832409 « 1058410
HOMENT OF TNERTYA 12 «U78%,407 4672407 alSU%en? +4U62407 wU3%Uen?
SPECIFIC PUAER  (Kw/KG) «261 « 245 o223 206 e1B8
SPECIFIC WEIGHT (KG/kW) 1,8 4.1 4,5 4.9 5.3
RLANKET » MaST CLEARANCE ({INY 13.0 12.9 12,7 2.6 12,4

* BOOM PPDPENTIES

DYamETER  (1M) 12,29 16,28 dlltp 2d,dp 27.64
El (Lu=IN=sSN) + 37782407 011617408 +31887¢n8 «56901408 91165408
RODT SPRING  (LBeIN/RAD)Y 6247405 s 145t epb e3093¢06 2477%06 +880L¢06
RUCKLING CAPABILITY RaTIO 4o,41 23,62 14289 11437 G.28
STREMGTH CaPABILITY RATIO 1,24 2.73 551 8,01 10,97

* CAMNISTER PROPERTIES =

HE IGHT (LN} 43,47 48,29 53.56 57.52 60,83
DYAMETER (IN) 14,% 19,21 24490 26,79 32.6%

* WEIGHTS (LR) *

ARRAY Su8,7 EBU,t Y 695,9 T760.9
RUOM 2047 36,8 bt.0 82.3 103,86
CANNTISTER 22,1 38.7 65,0 86,8 11,3
TENSION MECHANISM 240 3.8 8.0 14.2 19.0
MAST S| EEVE 6,5 a,2 10,3 11.7 13,1
SHAFT 19,7 19.2 18,7 21,3 32.1
HEADER 2.9 3.5 5.0 b,8 LY
DRUS BEARING te5 1.7 2.1 245 L 3
FENTER SUPPRRT 30,3 29,7 29,1 28,5 28.t
NRUM DERPLOY ACTUATORS 1,3 1.3 1'3 1.5 1,3
SLIP RING aSSEMALY 11,9 11,9 11.9 11.9 11,9
tEADING FDGE MEMHERS 4,8 .8 8,7 0.7 dob
NRUMS 28,0 27,7 27,3 27,0 26,8
LatCHES o3 o3 .3 .3 3

060
+ 060
2123

149,8
61,21
by80
ar3,s
82143
B824,2
15.00
«1125410
350407
174
5.7
1243

29.97
al2610¢09
28675406
8401
13.3n

63.63
35,37

82143
122.7
130149
2740
.2
2,5
11.3
3.7
27.7
1.3
11.9
UubH
26,6



S1¢-4

ARRAY TYPE GF ROLLOUT
BLANKET ARE
£¥x%% MINIMUM FREGUENCY HZ

#3s3s TORS]ONAL FREQUENCY HZ

1111,

BENDING FHEQUENCY HZ

% ARRAY PROPEHRTIFS #*

BLANKET wIDTH (IN)

ARRAY LENGTH (M)

ASPECT RATTIN

ARRAY MASS (KGY

AwRAY WEIGHT (LA)

CENTER OF GRavVITY {IN)
TENSIODY PER RLANKET ([ B)
MOMENT OF THERTIA&A I
MOMENT DOF INERTTA T2
SPECIFIC POwkR  {(Xw/KB)
SPECIFIC wWEIGHYT (KG/KRW)
BLANRET = M45T CLEARANCE

* pnor PROPERTIES *

DYAMETER (M)

El (LPelN=52}

ROOT SPHING (LBeIN/RAD)
AUCKL ING CaPaBTLITY RATIO
STRENGTH CARPABILITY RATID

¥ CANMISTER PROPERTIES #

HETGHT (IM)
DIAMETER (1IN}

* WEIGWTS (LB) =

AQRAY

RONM

CANNTSTER

TENSION MECHANISM
MaAST SLEEVE

SHAFT

HE&DER

PRUM BEARING

CEMTER SUPPORY

DRI'M DEPLOY ACTUATORS
S5L]P RING sSSEMBLY
LE2DING EDGE MEMARERS
PRUMS

LATCHES

POWER/HWING = 65,0 KW

A= o72222%06 1Hm80

BLANREY WEIGHY =

FREGIHENCY DEPENDENT PARAMETERS

KERN¥
2T 1]
LR XA 1)

JN13
J013
2024

168.3
54,50
S.Td
25,2
552.6
848,6
2.50
ebB8374n9
. B45Rs. n?
259

31,9

(1IN 12,8

11,74
«33316407
«5685:05
36,86
1415

499
13,85

552.b
188
2n.é

2al)
S5s9
2244
2.9
ted
313.8
1,3
119
S.t
29,7
3

2021
021
J0Ut

166,3
55.16
5.81
265,8
584,7
843, 4
T450

« TRBB4 G
«5327407
P45

441

13,0

15.55
al02U0+0B
1320406
21,54
2455

46463
18,34

LT E]
Wi P
U=

-

hT)

— W
AN s e s s

& & ® & & = v & 8

ny
W QW= PO o D~

034
L0346
067

164,1
§55,.,88
5.88
2893
616,5
83042
20.00

o T840
«51964n7
225

4,5

12,8

20.14
2 28025+08
22808406
13,586
Set?

514568
23.77

ARRAY WIDTH a

9450

196.,6 LR
JDU4 054
2088 « 054
« 088 109
162,7 161.3
56419 56,87
594 5.599
3151 34,6
688,8 751.5
B12.9 7189,9
35,00 55.00
«8518409 aP152409
5115407 05049407
208 190
48 53
1247 12,6
23,27 2be1?
49942408 «79808408
sd4331406 05155406
10,34 8,32
Tahl 10409
S5,43 58492
27446 In.88
688,.8 751.5
Td.3 Yu.7
79,1 100,80
13.4 179
10,6 1148
25.8 19.0
Ta3 10,0
2.5 3.t
31 3104
1.3 1.3
11.9 11.9
St 4u9
28,8 28,6
3 3

L, 062
062
el

160.3
57.23
band
I68,.3
B10o.3
T6ba7
71500

W 9681409
05007407
176

5.7

12,5

28,57
v11023409
2 18424006
Te28
12455

Gi{e22
3.7

B10.3
11044
119.2
25.5
12.8

ALFTVAD ¥00d Jd0
ST DVd "TVNIDIMO


http:1.745.55

91¢-4d

ARRAY

}ttlt
EPELE
5k

TYPE GE ROLLOUT

BLANKEY

MINTMUM FREQUENCY
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TENSION MECHANISM
MaST SLEEVE
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sEeus MINTHUM FREUUENCY HZ ®¥sé&k
serts TORSTONAL FREQUENCY HZ #exkx
¥ERER BEMDTING FREGQUENEY HZ s¥sex

B ARKFAY PROPERTILS =
BLANKET w]DTW (IN)
ARRAY LENGTH (M)
ASPECY RaTyO
ARRAY MASS (KG)
ARRAY wEIGHT (LB)
CENTER OF GRAVITY (IN)
TERLSINY PER RLANKET (LR)
MOMENT OF INERTIA 1%
MOMENT OF THERTIA Ip
SPECIFIL PHaER  (KW/KG)
SPECIFIC WEIGHT (wG/kwW)
BLANKET = MAST CLEARANCE (1NY

¥ RrOOH PROPERTTES *
DILMETER  (1N)
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RUNDT SPRING (LBeIN/RADY
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STRENGTH CARPABILITY RATIO

* CANNISTER PROPRRTIES #
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SHAFT
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POWER/WING = 70,0 KW
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FREQUENCY DEPENDENT PARAMETERS
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BLANKEY AREA ®
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¥ ARRAY PROPRRYIES &
HLANKET #4IDRYH {1N)
ARKAY LENGIH (M)
ASPECT waTIn
AMRAY MASS tKG)
ARRAY MWEIGLHT (LA}
CENTER OF GRAVITY (IN)
TENSTOM PER BLANKET (LB)
MOMENT OF TNERTTA I
MOMENT OF INFRTIA 1Ip
SPECIFIC PNaER  (KW/AKR)
SFECIFIC wFIGHT (XKG/¥w)

BLANKET « MAST CLEARANCE (IN)

* RONM PRPOPERTIES »
DTAMETER (1N)
£l (LA=TheSN)
ROOT SPRING (LB=IN/KAD)
AUCKLING CAPABILITY RaATTO
STREMGTH CapABTLITY RATIO

* CANNISTER PROPERTIES #
HETGHT (IN)
DIAMETER (IN)

* WEIGHTS (LK) *
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MINIMUM FREQUENCY HZ %&%¥x
sesde TORSTONAL FREQUENCY HZ s¥wny
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ALANXET

POWER/WING ® TO,0 KW ARRAY WIDTH = Q4,00 M

AREA = ¢ 777784046 INeSH BLANKET WEIGHT = &27,1 LH

FREGUENCY DEPENDENT PARAMETERS
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* ARRAY PROPERTIES
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CENTFR OF GRAVITY (IN) 989,13 97641 9602 QUttel 909.6
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% ADOM PROPERTTIES «
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RUCKLIHG CAPABILITY RaTIO 45,51 23,15 16,29 12.41 .69
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ARRAY AEIGHT (LR)

CEnTENH OF GRAVITY ({IN)

POWFR/WING 3 7040 Kw

AREA ® 77778406 INe=SD

HZ
H2
HZ

TENSION PER ALANKET (LB)
MOVENT OF TnNERTIA It
MOMENT OF TNERTIA Jp

SQPRECIFIC POwER

(KW/%G)

SPECIFIC WEIGHT (KG/KwW)
BLANKET = MaST CLEARANCE
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4517 SLEEVE .
SHAFT

HE ADER

ORUIM BEARING

CENTER SUPPART

DFUM DEPLOY ACTUATNRS
SLTP RING ASSEMBLY
LEADING EDGE MEMHERS
NAtIVG

LATCHES

+B83333406 INeSQ

POWER/WING a 75,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

011
a0l
020

157.4
67.26
Tou7
265,9
628,.9
190613
2.9%n
L1203+ 10
« 5419407
o262

3,8

13,0

13,71
50744407
« 7794308
50,256
129

47,08
16,18

.023

023
L04d

154,40
68,73
Tebd
32043
Tal .o
10u6,9
12.50
3355480
«eS1%04+07
254

4,3

12,7

20467
22689648
.2502¢ﬂb
23.29
4412

85,05
20463

TU4,6
59.7
63,3

bel
11.5
Clad
4.9
1.8
I2.5
1,3
12,7
4.7
271,58
3

#0318
+ 031
B2

152,1
69,00
7273
14841
T65,4
1nsl,0
25,00
d1473¢1n
50866407
+2158

4.6

12,6

2d.97
+S4344+nd
.4610+n6
thebd
Geb0

5992
29.47

ARRAY KIDTH =

9400 M

457,56 LB

« 040 050
L o050
.030 .‘03
150.3 148,5
70440 Tl1e27
Te82 7.92
380,68 428,3
83743 942.2
1007,3 97n.l
Uz, 5n TH.00
J597+4 10 L1759+ 10
4963407 2UBBBsT
197 75
Set 5,7
12.4 12.2
28,88 32492
94508408 «1595%3+09
«0988406 1035407
13,12 10,35
9455 13,05
63,495 68,73
14,08 38,84
8%7.3 94242
11440 14949
121,1 157, 3
1740 309
15.6 17.7
2U.7 38,7
7.5 10.5
27 3.5

31,2 1n.
1.3 ted
12,7 12.7
teb 4ed
p6,9 26,6
o3 + 3

0961
06}
«128

145,4
72,79
8,09
489,13
1076.4
Py
112,00
2000410
4698407
153

845

]aiq

" 37.67
lEbﬁEﬂ*Qq
.‘5[9#"7
8447
17466

T3.95
44,45

107644
195,41
20549

45,9
2044
577
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ﬂ-?
29.5
1.3
Iéu?
Godh
20,1
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ARRayY TYPE GF ROLLOUY

BLANKET AREA =

' 1111, MINTMUM FREQUENCY HZ *4si»
s3%0s TORSIONAL FREQUENCY HZ shskn
¥Fkees BEMHDING FH&GUENCV HI ¥¥¥ky

% ARRAY PROPERYIES
BLANKET wihTy (1IM)
AWRAY LENGTH (M)
4SPECT RATTO
ANRAY HASS (KG)
ARRAY WEIGHT (LRY
FENTER OF GRaAVITY (IN)
TEMSTON PER HLANKFT (LB)
MOWEHNT DF INERTTA T4
MOMENTY OF IMFRTIA Iz
SPECIFIC POWER (KwsKG)
SPECIFIC AFIGHY (KG/Kw)
BLANRET » MASY CLEARANCE  CINY

$ A008 PROPERTIES
DIAMETER TNy
ET (LBeslh=S0)
ROUT SPRING (LR«INJRAD)
BUCKLING CAPanILITY RaTi0
STRENGTH CaPAATCLITY RaTYO

# CANNISTER PHNPFRTIES ¢
HETIGHT (IN)
PTAMETER (TN)

* wEIGHTS (LR)Y
ARRAY
d 00
CANNTSTER
TENSION MECHAN]ISM
Ha8T SLEEVE
SHAFT
HE ADER
DRUM HEARING
CENMTER SUPPORT
DRUM DEPLOY ACTUATORS
SLIP RING aSSEMBLY
LEADING EDGE MEMAERRS
PRUMS
LATCHES

«83333406 INaSQ

POWFR/WING 8 75,0 Kw

By ANKET WEIGHT s

FREQUENCY DEPENDENT PARAMETERS

L011
W01
L0021

168,3
62,88
byb2
287,46
632.8
985,48
250
1007410
«622%007
v 261

3,8

2.2

13.07

44355407

«TOULLOY
45,70
te2l

45,27
15,43

632,8
23.3
24,9

7.3
25.7
249

38,0
1ed
12.7
5,1
29,9

«3

024
o024

1bd,2
b4, 44
o718
318.7
70!01
976,41
12,590
«11804+10
«59%0+07
«235

4,2

12.8

19,93
«232%1408
24lds 0t
21.24
3,87

5%.05
23,52

7014
S4,n
57.8

In,5
Pl
4,3

36,3
1.3
12,7
Sett
29,2

033
J033
0bY

162,4
65417
6.86
3I4d,0
756,8
963.0
25.n0
#1275+10
5804407
218

4,6

12.7

23,83
247650408
«H41814006
15419
6e21

5768
28492

756,8
78,1
R2,.7
10.2
12,3
23.8

6,0
2,2

35,
1,3
12,7
S0
28,9
' )

ARRAY WIDTH m 9,50 M
457,6 LB

J042 2052

2043 052

« 783 e l0b

16047 159.0

659,84 66,57

6,93 Tentd

374,7 42043

824 .4 924,56

F42.2 903,48

42,50 TGeti0

«1378¢10 e 1506410

ST81407 25608407

« 200 «178

S.0 5,6

t12+6 12,3

27435 31,38,

282675408 213921409

5321406 «TU34n6

11,77 .40

8,81 12430

bi.86 LT TRE )

32.28 37.03

82444 2446

tn3.9 134,5

108.9 143,2

1 E-F) 2%.0

14,0 15,9

3“.0 07.3

8,2 $1.7

Pe? 3.5

35,0 34,3

1.3 1,3

1247 12.7

H.‘i “.q

28,6 e84

o5 +3

L0863
2063
« 134

157,14
67437
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4776
105047
86b4b
ft2,no
1676410
« 5519407
2157
1242

35,50
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13534007
TeBe
16439
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41.89

108047
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48
e8,0
»3

ALFIVOD 49004 40
g1 FHvd TVNIOINO


http:bp.8864.44

1A

ARRAY TYPE GE ROLLOUT POWER/WING ® 75,0 Kw ARRAY WIDTH = 10,00 M

BLANKET AREA = «B83333+06 INw3Q BLANKEY WEIGHT = 457,6 LB
FREQUENCY DEPENDENT PARAMETERS

wERes MINIMUM FREDUENCY HZ ®R¥yix 011 L0248 134 W43 054
ssxxe TORSIONAL FREQUENCY HZ #4¥¥x 011 024 L0334 043 2054
LA R BENDING FREGUENCY HZ ®¥kkx +021 047 «0A8 +0B& 2110
® ARKAY PRANPEHTTES *

BLANKET WINTH (IN) 177.2 174,5 172,7 1711 169,4

ARRAY LENGTH (M) S9.74 biigbb 6129 6186 62,47

ASPECT RaTtO .97 fa07 bet3 6419 625

ARRAY MASS LKG) 289,5 318,2 341.3 3140 415,3
AWRAY WEIGHT ((A) 61649 699,9 15049 Bt16.3 913.7
CENTER OF GRAVITY (IN) 927,5 9127 2t 881,1 843,6
TENSTAN PER RLANKET (LB)Y 2450 12450 25,00 42,50 Ta.ho
MOmENT OF TNERTIA It U254 09 s1038¢10 1116410 1201410 «1307410
HOMEMT OF IMERTIA I +59284n7 HT24407 eb68934n7 e 049 en? WBU02407
SPECIFIL PDwWER (KW/K3) «P59 238 220 202 w181
SPEGIFIC WEIGHT (KG/KW) 3,9 4,2 4,b U9 5.5
BLUANKET = MAST CLEARANCE (IN)Y 13,4 12.9 12,8 t2.7 125

* BN PROPERTIES ¢
NTAMETER  (TN) 12456 19,07 22.79 26,14 29,97
£l (LA=FIN=SQ) WH0031407 s20641+0B 242137408 +7129664+08 e12260409
ROOQT SPRYING (LB=IN/RAD) «6524405 2232406 «3813+n6 2+ 9755+06 «BU9%4n6
AUCKLING CAPARILITY RaTIO 42,20 B 19,44 13.49 1n.75 8,58
STREMGTH LapABILITY RATIO .12 36} Se84 8.3 11,08

® CANNISTER PROPERTIES #

HEIGHT (1M 44,14 51.30 55.72 594719 b3.07
GIAMETER (IN) 14,82 22.50 2b489 30,89 35,37
* WEIGHTS (LR) *
ARRAY 66,9 699,9 750.9 B16,.,3 913.7
AN0M 2146 49,2 140 94,3 121.8
CAMNISTER 23,10 53,0 79,7 9%, 4 13p.8
TENSION MECHANISHM cel 5,5 Fe? 15.2 275
HaST SLEEVE &l 9,6 11.2 12.7 1445
SHAFT 28,9 27.6 270 36,0 57.0
HEADER 3,0 4,8 b,4 9.0 12.9
Dl BEARIMG 15 t.8 2.7 2.7 5.5
FEANTER SUPEQRT 41,6 40.5 39,7 19,1 8.4
PRUM NEPLOY ACTUATORS te3 1.3 1.3 1.3 143
SLIP RING aSSEWRrLY 12.7 12.7 1,7 12.7 12.T
LEan]nuG EDGE MEMRERS bed 9.3 5.3 5.2 9.2
Peeyus 31,4 31,0 30,7 3o, 4 In,1
LATCHES ] »3 o3 M +3

pyi1.1.]
066
»138

16706
634145
bs 5
47145
1n37.%
SOBQU
152400
1449440
16320407
0 159

6'[5

12.3

33,89
220039409

37.7
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ARRAY TYPE Gf ROLLOUY

BLANKET AREA =

Y MIMTMUN FREQUENCY HZ sesxx
sxxs4 TORSIONAL FREQUENCY HZ ##x3x
{ares HEMDING FREGUENCY HZ wwsky

% ARRAY PROPERTIES =
ALANKET WINTH (IN)
ANRAY L ENGTH (H)
ASPECT HaTIOD
ARHAY MASS (KG)
ARWAY WEIGHT (LR)
CEXMTER OF GRAVITY (INY
TEwSTON PER BLANKET (LB)
MOMENT OF THNERTTA I
MOMEMNT OF INERTIA J2
SPECIFIC POWFR (KW/Kg)
SPECIFIC WEIGHT (KG/Kw}
RLAMKET = MaST CLEARAMCE {INY

¥ po0nM PROPERTIES *
DTAMETER  (tN)
El (La=INeSmM
RODT SPRIHNG (LB=IN/RAD)
QUCKLTMNG CAPABILITY RATIO
STREILTH CAPARILITY RATIO

s CANNISTER PROPERTIES *
HE TGHT (I
OLAMETER (1N}

* WEIGHTS (LAY »*
AKRAY
RONDM
CANNISTER
TENSION MECHANISM
4AST SLEEVE
SHAFT
HEANER
NRUM BEARIMG
CEMTER SUPPNRY
DRUM DEPLOY ACTUATURS
SLIP RING ASSEMALY
LEAOING EDGE MEMRERS
NRUMS
LATCHES

POWFR/KING m Bfta0 KW

88889406 INeSU

BLANKET WEIGHT =m

FRFQUENCY DEPENDENT PARAMETERS

2014
o014
JN28

113.5
99, iU6
14,21
ua 8
754 .1
1554,6
7450
31001410
«29GUsnT
233

4,3

12.2

24,23
«3329340n8
« 5195406
52.32
4,06

bl ,nb
28,59

754 41
80406
By.b

5,7
18,4
12.2

147
20,8
1.3
13.1

2na7
3

026
026
054

107.2
105,32
15,05
4dp,4
G68,8
1505,4
00
2HO9Ue 10
22029407
182

5,5

12.8

35,70
e} 493 49
« 984T 06
FLYT)
10,43

71s02
42,143

968,86
1762
183,5
19,3
27,3
109
4,3
Pl

— [

LA BT R+
- &% = » ®* B
e ek e g e

L032
oN32
,058

104,5
108,07
15.44
5ng,8
1106,2
1478,8
30400
4721410
2501407
o159

b,3

12,7

41.35
20202409
«1501407
2286
144, 45%

ARRAY WIDTH = 7,00 #
488,11 LB

4040 JO87

o 040 DT

087 ein?
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114,61 115.16

15,94 §6,U5
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10'43.2 14tb. 5

85,00 130400

5673410 YL

«23504+07 e2228b4u T

134 113

745 8,8

12.5 12,3

48,27 54,87

sU7512+09 o T7353409

22346407 e 338407

18,33 15,48

19.81% 25,13

Ft.0b 98,47

5b.984 6474

13159 155149

125.0 422,7

335,2 432.8

49,2 75,9

37,9 44,40

15.4 21t

Tal e}

40 5.3

17.5 16.7

13 143

13,1 13.1

3.1 3.0

18,6 1841

o1 3

W 051
051
120

95,8
117,87
16,84
792.7
1744,.0
140046
170400
«T7374+10
2137407
il

9.9

12,2

5972
210599+ 0
4282407
14,03
29416

103,75
70047

17440
5003
512.6
tou,0
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29.0
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ARRAY TYPE GE ROLLOUT

BLANKET AREA =

sdn8s  MINIMUM FREQUENCY HZ *¥¥%x
$Rees TURSIONAL FREGUENGY HZ ##94%
#866s  RENOING FREGUENCY HZ s¥sxx

* ARRAY FROPFHTIES #
BLANKET WINDTH {IN)
ARRAY [ ENGTH (#)
ASPEET RATIN
AkRAY MaASS (KG)
ARRAY AHEIGHT (LAR)
CENTER OF GRaviITY (IN)
TEMSTUN PER RLANKET (LB}
MOMEMT OF INERTIA 1|
HMOMENT OF TNERTEA 12
SPECIFIC POWER (Kw/KG)
SPECTIFIE MEIGHY (KLZKwW)
HLANKEY « MAST CLEARANCE (IN)

* RDOM PRDPERTIES *
NTIAMETER  (INY
E1 (I RefNaSM
ROOT SPRING (LBwINJRAD)Y
HUCKLING CAaPARILIYY RaATIO
STRENGTH CaPABILITY RaATIO

* CANNISTER PROPERTIES =
HEIGHT (IN)
DIAMETER (TN)

¥ WEIGHTS (LAY
ARRAY
=00M
CANNISTER
TENSION MECHANTIZH
MAST SLEEVF
SHAFT
HEADER
NRIM BEARING
CFWTER SUPPORT
Ceel!M DEPLOY ACTUATORS
SLIP RING ASSFMHLY
LEARIFNG EDGE MEMRERS
LRME
LATCHES

«88889+406 INaSQ

POWFR/WING ® 80,0 KW

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

015
N5
o029

123,9
91414
12.15
3315,8
738,7
1427,.8
7450
12558810
+ 3521407
o238

4,2

1245

22,61

227954408
«R803+00

4s,.56
Ll

61,28
2b.bB

118,17
Tia2

028
« 028
2056

118,41
95,55
12.74
19,3
922.6
1381,5
30,00

« 3250410
«3208407
o19)

5.2

12.9

313,16
$12290409
8509406
24450

« 039
2038
.072

115,.7
97.54
13,01
472,95
1039,6
y353,2
560400
23670410
+3084en7
«169
12,7

38,4
021346409
12687407
19462
13,37

1850
45.21

1039.6
20246
et

26,6
27,1
13,7
6.0
249
21.4
1,3
13,1
3,5
21,1

ARRAY WIDTH = 7,50 M
LE-1- PR

043 151

2043 '051

+092 o113

112.7 109.8

100,18 102,79

13.36 17.71

5S40 bdY b

1216,7 141840

1itd.2 1281,7

85,00 139,00

4304410 s3026410

02936407 02807407

U8 124

6.9 8.1

1246 12.5

44 6% 50,57

«38280409 261630409

1995407 22851407

15,65 13,15

85,44 G200

52,64 59,67

1218,7 141840

275.2 353.8

286,9 368,4

qa,3 6748

311.9 36,6

2.0 2943

8,1 0.7

4.0 5.3

2045 19,8

1.3 1.3

13,1 13,1

3,4 T4

20,6 20,1

3 o3

+056
« 056
o128

107.9
104400
1%.95
717a0
1577.3
1258.6
170400
2559910
2726407
PRR Y-
LY
12.3

54,89
+83459409
¢ 3580407
11,85
27486

96451
64478

1577.3
4y3.8
433,9

HE,.8
dne2
3be2
12.8
[ 3]
19,2
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134
3.3
19,8
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ARRAY TYPE GE ROLLOUY

BLANKET ARFA =

*

senss  MINIMUM FREQUENCY HZ %es¥s
ssexe TURSIOMAL FREUQUENCY HZ Ss&xs
Ty RENDING FREQUENCY HZ #v¥3»

% ARRAY PROPERTIFS ¥
BLANKET «INTH (IN)
AWRAY LENGTH (™)
ASPELT RATYIO
AKRAY MASS {KG)
AHRAY WETGHT (LR}
CENTER DF GRAVITY (IN)
TENSIOMN PEn RLANKET (LBR)Y
MOMENT OF INERTTA 19
MUYMENT (OF INERTIA 12
SFECIFIC POwER  (Kw/KG)
SPECIFIC wEIGHT {KG/Ku)
BLANKET » MaST CLEARANCE TN}

® BUNM PRUPERTIES »
NTAMETER  (TN)
FI {tnelNeS)
wONT SPRING (LAwIN/RADY
BUCKL JMG CAPABILITY RATIO
STRENGTH CaPABILITY RatlD

® CabRISTER PRNPERTIES %
HE IGHY (IN}
DTAMETER (1N}

# WEIGHTS (LAY ®
AwRAY
w“{0M
CAWNISTER
TENSION MECHANISM
“aAST SLEEVE
SrafFT
HEADER
DHUM BEARTNG
CENTER SUPRORT
DRUY BDEPLOY ACTUATORS
SLIP RING aSSEMBLY
LESNDING EDGF MEMBRERS
PRUMS
LATCHES

+8RBBI+06 IN=SQ

2018
2010
0030

134,3
10,51
351.0
Te8.2

1315.0

T+50

21464110
s UiS544n7

242
4,1
1240

21,30

«23795408
2484406

4o,.42
3,37

58,59
25443

POWER/WING x B8040 KW

029
029
059

130,0
B6.83
10,85
Ungeb
f8%,7
1966, 4
3a,00

o 2003410
« 390307
«199

5.0

1241

30.581
s10148+09
eT3714n6
2115
. BeT1

69,24
36,35

885,7
132,46
137,82
16,1
20,0

BLANKET WEIGHT =

FREQUENCY DEPENDENT PARAMETERS

L0137
037
075

126,7
894n8
11,13
450,7
99,4
1249,7
B0.00
22956410
371U u?
«178

5.b

12.9

35,68
1 7BO2+09
sil24407
17en2
12426

74a73
4211

991 44
177.9
184 .0
24,4
23,3
17.7
b,7
ca9
24,7
1.3
13,1
3.9
23.n
3

ARRAY WIDTH = B,00 MW
488,91 LA
L0146 -1
o086 « 094
+097 2119
123,9 121.4
9112 93,00
11439 11462
S2E.5 60,6
$1149,5 1323.5
t2teat 1173.9
85,00 130,00
L3401 0 2 38%8410
3566407 3006407
153 133
6,5 7.5
12.8 12.6
dq.48 dé,90
s316866409 «S0UU4T+09
o 1731407 «245840n7
13,53 11431
17,15 22,20
81,05 86,86
48,94 SS. 34
1149.5 1323,5
239.,6 04,7
248 .4 317,5
40,4 6145
27.3 311
27.6 319.3
9.4 1245
440 5,3
23.8 2340
1.3 1.3
13.1 1341
3.8 1.7
22,5 22,1
03 l3

060
2 060
134

119.5
QY48
11481
665, 4
1d46d,0
115045
17000
J4B0641D
e 3358407
al20

6.3

1246

Rn.88
268093409
«3073407
10+18
2b,14

90.97
50.03%

146420
355, 0
373.4

B0e4
34,1
48,47
15.1
ba 4
2245
1,3
13.1
3.7
21,8

s}

0
rrynd ¥00d 4
A govd TYNIDINO



vee—d

ARRaY

’Fttt

[E XY
T

TYPE GE ROLLOUT

BLANKEY AREA =

MINIMUM FREQUENLCY HZ #%6%x%
TORSTUNAL FREGUENCY HI sasxs
FENDING FHEQUENECY HZ s*xsx

* ARPAY PROPERTIES =*
HUANKET WINTH (IN)
ARHEY LFNGTH (M)
ASPECT RaATTO
ARRAY MASS (X5)
ARSAY WEIGHT (L®)
CEMTER OF GRAVITY (IN)
TENSION PER BLANKET (|B)
MOMENT OF INERTIA Iy
MUOMENT OF INERTIA Ip
SPECIFIC POwWER (KW/KG)Y
SPECIFIC WEIGHT (KG/KW)
BLANKET = MAST CLEARANCE

¥ RONM PROPERTIES
DIAMETER (TN)
t! (Lu=INeSd)
ROUT SPRING (LBwIN/RAD)
RUCKLING CaPaBILITY RATIO
STHENGTH CAPAHILITY RAYIU

¥ CANNTISYER PROPERTIES »
HFIGHT (Iny
DIAMEYER (TNy

* wEIGHTS (LB) #
ARGAY
RQOm
CANNTSTER
TEMNSTOM MECHANISM
MaST S| EEVE
SHat T
HEADER
NRUM BEARING
CETER SIHPORY
11R1IM NEPILOY ACTUATORS
sLIP HING aSSEMALY
LEADING FDGE MEMRERS
AKUMS
LATCHES

(IN)

« 3886894006 INeSQ

POKER/WING m B0,0 Kuw

BLANKET MEIGHY =

FREQUENCY DEPENDENT PARAMETERS

-0:6
«0106
o031

144,5
78.11
919
3280
T21.5
1218.4
TS50
«1830¢t0
«4835,07
L

)

12,7

Eli.’z
20530408
e« 2223408
36,08
3,10

56,37
23,74

T21.5
S56.6

«031
« 03}
2061

1d49,5%
80434
.45
191,17
B61,.7
1177,2
30,00
22184l
2575407
« 204

4.9

12.3

29,05
«B69304+08
«5563+06
18,81
8.08

66,35
34,28

2+ 039
+ 039
079

138,06
81,45
9,58
433 4
953,46
t14B,6
S0.00
«23% e 1n
.‘14640-07
» 188

H.4

12,0

33,46
«14885+09
82U b
14497
11,43

ARRAY WIDTH m B,50 M
488,1 LR

(4B « 057

s 048 05T

o101 124

134,9 132,6

81,66 85,13

9,84 in,02

499 .8 S7T1,4

1099,5 125741

1117.7 108,46

85,00 130,00

2770410 « 3130410

«4251en7 4133407

W160 «14d0

be?2 Tat

1249 12.7

38,97 40!

226695409 242276409

s1522+07 «2149407
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APPENDIX F

APPLICATION OF DATA TO A TYPICAL MISSION

It will be assumed that a hypothetical mission has the following
design requirements:

Power 20 kW/wing

Area width 4 m (157 in.), unbroken
Position boom length 5m (197 in.)

Wing frequency 20.04 Hz

Assume that a preliminary layout of the design shows a position
boom with the following properties:

Bending stiffness Eip 2.0 x 10° 1b-in.2
Torsion stiffness EE% 1.5 x lO6 lb—in.2
Boom weight, Wﬁ 8.7 1b

The designer has provided the following relationship between boom
stiffness and boom weight:

7.0 x 10° > ET = 3.2 x 10° W = 0.280 x 100 ET
P p p
3.2 x 10° » E]_ZP > 1.5 x 10° W, = 0.437 x 1077 ﬁp
1.5 » 10° > BT > 0.6 x 10° W = 0.777 x 10°° FT
p p P

6 . — 6 -5 —
5.5 x 10° 267 > 2.5 x 10 W, o= 0.395 x 107 G
2.5 x 10° 27 > 1.1 x 10° W = 0.567 x 107> GF
p D P

1.1 x 10° 2G7 2 0.5 x 10° W = 1.0l x10° GF

p P p
The units are lb-—in.2 for Efﬁ and Ej? and 1b for Wp.

It is desired to find a combination of array and position boom
combination to minimize the total wing weight.
I. Selection of Foldout Array

As a first try, select a foldout array with a frequency

f5 = 0.05 Hz, wy = 0.314 rad/sec. The desired system frequency is
f 0.04 Hz, wg = 0.251 rad/sec.

)

n
It



A conservative assumption will be made, namely, that it is not
known if the lowest frequency for the foldout array is a bending mode
or a torsion mode. From Figure 6(c) the array mass is determined as:

20
M, = Boa;s = “like
W, = 926 1b

The array system bending frequency can now be estimated using
Equations (17}, (18), and (19):

%a
'm— = 0,996
P
wp = 0,807 rad/sec
B
C 0.314 rad/sec
£ = 0.13 Hz
P
£ - 0.05 Hz
5

It is seen that the chosen position boom is stiff enough in bending to
not affect the array bending frequency.

For torsion an estimate must be made of the array moment of
inertia about the boom centerline. A thin plate will be assumed:

1 2 6 .. .2
I, =~ =5 (926) (157)° = 1.9 x 10° 1b-in’

Then, using Equations (20) and (21),

Wn = 1.487 rad/sec
wy, = 0.307 rad/sec
fT = 0.236 Hz
fZ = .0.049 Hz

The system weight for the above iteration is 926 + 8.7 = 935 1b.
The above choice is too conservative. Either the array frequency can be
lowered or the boom stiffness can be reduced.



Case 1. Lower Array Frequency
For the second step, the array frequency has been lowered to

£ = 0.045 Hz
a

keeping a constant pogition boom design. Then

W= 880 1b

£ = 0.045 Hz
S

fi = 0.044 Hz

for a system weight of 889 1b. If the array frequency is lowered to

fa = 0,041 Hz

keeping a constant position boom design, then

W, = 849 1b
£ = 0.041 He
]

fz = 0.0405 Hz

for a system weight of 858 1b.

Since fZ = 0.04 Hz, the required system frequency, no more itera-
tions are required, and an array design whose frequency is 0.041 Hz
will satisfy the requirements with a position boom as designed.

Case 2. Lower Position Boom Stiffness

The array frequency will be kept constant at 0.05 Hz but the
pesition boom stiffness will be lowered by 65%. Thus,

0.6 x 10° 1b-in.?

EI =
P
EEP = 0.5 x 10° 1b~in.?
W = 4.7 1b
P



This combination yields

£2 = 0.05 Hz
s
fz - 0.044 Hz

for a system weight of 931 1b.

Array Properties

Comparing Case 1 and Case 2, it is clear that it is more weight
effective to lower the array frequency tham to lower the position boom
stiffness. Some additional weight savings may be realized by stiffening
the position boom and lowering the array frequency below the required
0.041 Hz as calculated in Case 1.

The array properties can now be found by entering the data table
in Appendix E for a foldout array of 20 kW/wing and 4 meters width.
It is seen that data for the array frequency of 0.041 Hz are not avail-
able. Linear interpolation between the listed frequencies of 0.037 Hz
and 0,046 Hz yields the following characteristics for the foldout arrays:

Array weight 847.7 1b

Bending frequency 0.041 Hz

Torsion frequency 0.238 Hz

Blanket tension 35.4 1b

Boom diameter 25.3 in.

Canister height 85.4 din.

Boom weight 219.2 1b .
Canister weight 116.9 1b

Blanket weight 416.0 1b

Container weight 38.3 1b

It should be noted that the above characteristics are derived in
an approximate fashion by linear interpolation. Some of the variables,
such as blanket tension, de not vary linearly and cam better be
approximated by plotting blanket tension vs frequency for the range of
interest and thus improving the accuracy.

It should, furthermore, be noted that the lowest array frequency
has been used for estimating both the system bending and torsion fre-
quencies. If these become known, such as from interpolation from the



data of Appendix E above, further iterations using these data may result
in less conservative, more weight effective designs,

II. Selection of Rollout Array

The procedure duplicated the steps taken for the foldout array.
As a first try, an array with a frequency of £, = 0.05 Hz, wa= 0.314
rad/sec is selected. Again, the assumption will be made that it is not
known if the lowest frequency for the rollout array is a bending or
torsion mode., From Figure 8(c) the array mass is determined as

M= 104.2 ke
W= 229.2 1b
a

The array bending frequency can now be estimated using Equations (17),
(18) and (19):

Mﬁ
Eradi 0.983
P
mp = 1.612 rad/sec
B
w, = 0.314 rad/sec
f = 0.26 Hz
P
£f = 0.05 Bz
s

The position boom has very little effect omn the system bending
frequency. The array moment of inertia about the boom is estimated as

I = é%—(229.21 (157)% = 4.7 x 10° 1b—in.”

Then, using Equations (20) and (21),

Wp = 2,44 rad/sec
w; = 0.311 rad/sec
fT = (.39 Hz

fz - 0.0497 Hz



The system weight for the above is
229.2 + 8.7 = 238 1b

Again, the above choice istoo conservative. Either the array
frequency can be lowered or the position hoom stiffness can be reduced,

Case 1. Lower Array Frequency
For the second step the array frequency has been lowered to

£f = 0.041 Hz
a

keeping a constant position boom design.

Then,
W o= 217.3 1b
a
2 = 0.041 Hz
s
fz = 0.0396 Hz

for a system weight of 226 1b.

Since fz = (.04 Hz, the required system frequency, no more itera—
tions will be performed and an array design whose frequency is 0.041 Hz
will satisfy the requirements with a position boom as designed.

Case 2, TLower Position Boom Stiffness

The array frequency will be kept constant at the original estimate
of 0.05 Hz but the boom stiffness will be lowered to

0.6 x lO6 lb—in.2

EI =
P
EEP = 0.5 x 10° 1b-in.?
W = 4.7 1b
1%

This combination yields

2 = 0.05 Bz
S
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f"; - 0.0492 Hz

for a system weight of 234 1b.

Here, again, it is more advantageous to lower the array frequency
than to decrease boom stiffness. Some additional weight savings may be
realized by stiffening the position boom and lowering the array freq-
uency below the required 0.041 Hz as calculated in Case 1. The array
properties can now be found by entering the data display in Appendix B
for a rollout array of 20 kW/wing and 4 meters wide. Data for an array
frequency of 0.041 Hz is not available, Interpolation between given
values will be required. Linear interpolation between the frequencies
of 0.039 Hz and 0.046 Hz vyields the following characteristics for the
rollout array:

Array weight 222.2 1b
Bending frequency 0.084 Hz
Torsion frequency 0.041 Hez
Blanket tension 8.3 1b
Boom diameter 14.3 in
Canister height 43.4 din.
Boom weight 27.9 1b
Canister weight 30.0 1pb
Blanket weight 122.0 1b
Shaft weight 1.2 1b

It should be noted that the above characteristics are derived in
an approximate fashion for linear interpolation. Some improvement
can be achieved by plotting the available data rather than using linear
interpolation. The lowest array frequency has been used for both bend-
ing and torsion. These estimates may be improved by using the values
for the lateral torsion and bending frequencies.

ITT. Comparison of Foldout vs Rollout

For the same basic system requirement the foldout system weight
was estimated at 858 1b. The rollout system weight is 234 1b.
Different sclar cell technology accounts for the majority of the
differences.
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