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SUMMARY

by C. W. Eastwood

A jettisonable metallic shroud is utilized op the Titan/Centaur iaunch vehicle
as a fairing to protect the payload and the Centaur stage from aerodynamic and
thermal environments during launch and ascent. A series of tests were conducted
to verify the structural capabilities of the shroud and to evaluate the struc-
tural interaction of the shroud with the Centaur stage. A flight configured
shroud and the interfacing structural assemblies of the associated Centaur and
Titan stages were subjected to a series of tests consisting of combinations of
applied axial and shear loads to design ultimate values. One set of the tests
included thermal conditions to verify localized strength capabilities of the
shroud and of the forward structural ties to the Centaur. Two dynamic response
tests were performed to verify the analytical stiffness model.

The test series demonstrated the strength capabilities of the shroud and the
interfacing Centaur and Titan flight configured assemblies at ulitmate (125
percent of design limit) loads. The shroud design for ultimate load without
forward structural ties to the Centaur was also verified. It was further veri-
fied that the spring rate of the flight configured shroud-to-Centaur forward
structural tie system was linear to ultimate load values. Structural deflec-
tions of the specimen became nonlinear, as expected, above limit load values.
The data provided additional verification that the stiffness properties of the
shroud and associated structures were adequately defined by the previous limit
load test series,

This test series of the shroud qualification program verified that the Titan/
Centaur shroud and the Centaur and Titan interface components are qualified
structurally at design ultinate loads.

INTRODUCTION

by C. W. Eastwood

All spacecraft require some form of protection from weather and a thermally
controlled environment during prelaunch operations. In addition, protection

is required from aerodynamic and thermal environments during launch and
ascent. These requirements are usually satisfied by a shroud or fairing
attached to the forward end of the launch vehicle and enclosing the spacecraft,
The shroud is jettisoned after the most adverse conditions are passed in the
launch and ascent phase of flight.

In addition to spacecraft protection, launch vehicle upper stages utilizing
cryogenic propellants require thermal insulation during prelaunch operations
to prevent excessive propellant boiloff. Insulation is also required during
ascent for protection from aerodynamic heating.
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The Centaur upper stage vehicle, mated with the Titan IIIE booster (modified
Titan ITID) was chosen to be the launch vehicle for the Viking spacecraft
which is to orbit and seft land on the planet Mars inm 1976. This Centaur
vehicle is called the Centaur D-1T (reference 1).

The Centaur was the United States' first upper stage vehicle to use liquid {
hydrogen and liquid oxygen as propellants. As the upper stage for the Atlas
booster, this combination has been the launch vehicle for Surveyor, Mariner, |
Pioneer, 0AO, and a series of communication satellites. r

The D-1A Centaur upper stage vehicle, using the Atlas as the booster stage,

utilizes several shroud designs for spacecraft protection dictated by space-~ o
craft size and mission requirements. Thermal protection for the Centaur T
vehicle during prelaunch and ascent is provided by jettisonable insulation fy
panels. ‘ , ¢

The Viking spacecraft includes a bioshield that is larger than the inside
diameter of the D-1A shroud designs. This meant that an increased diameter
shroud would be required for spacecraft enclosure. A larger diameter shroud
would also be heavier than existing shrouds. This increased diameter and
weight attached to the forward end of the Centaur stage would tax its strength
from aerodynamic loading during ascent. One possibility to enhance structural
capability would be to make the Centaur tank heavier and redesign the present
insulation panels to be capable of carrying structural loading. This, however,
meant increased complexities and many modifications to existing designs.

Instead, a large shroud that would cover both the spacecraft and Centaur,

and act as a structural member as well as incorporating imsulation for
Centaur's cryogenic propellant tamks, was conceived and studied. This was

the design concept chosen and Lockheed Missiles and Space Company, Inc. (LMSC)
was awarded the contract to design and build the shroud. This shroud for
Titan/Centaur launch vehicles has been designated the Centaur Standard Shroud
(Css).

A test program consisting of the following three major series of tests was
conducted at the Lewis Research Center's Plum Brook Station to qualify the
€338 for flight:

1. Cryogenic unlatech tests to qualify the CS§ insulation, gas purges, and Ei
jettison systems under cryogenic conditions (referemces 2 and 3). 5o

2. Static structural tests to qualify the structural capabilities of the CS8S,
the interstage adapter (ISA), the forward bearing reactor (FBR) system, and
the flight configured asgembly with the Titan forward skirt.

3. Heated jettison tests at altitude conditions to qualify the CS5 jettison
system operation after experiencing simulated aerodynamic heating during
ascent (references 4 and 5).

This report preseats the results of the ultimate load phase of the static
structural test series; the limit load phase was completed in July 1973

(reference 6). The ultimate load tests were conducted in May 1974, subsequent
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to the heated jettison test series. They were the final tests performed in the
extensive qualification program. Axial and shear loads, to ultimate load values,
were applied to the CSS with and without the FBR struts installed to demonstrate
the ability of the CSS, ISA, and Titan forward skirt to withstand 125 percent of
design limit loads. The limit load values are shown in Figure 1. The Centaur
was tanked with 1liquid nitrogen (LN2) for one of the static ultimate load tests
to verify the structural integrity of the FBR system at low temperature.

The tests were performed with the active participation of General Dynamics ;
Convair Division (GDC), the Centaur contractor; Lockheed Missiles and Space L
Company, Inc. (LMSC)}, the CSS contractor; and Martin Marietta Corporation (MMC), L
the Titan contracter. A test report has been prepared by each of the three con~
tractors (references 7, 8, and 9) pertaining to the performance of the test
specimen hardware furnished by them.

In addition, two dynamic response teste were performed on the €58/Centaur
structural system; one with and one without the FBR struts installed, The
test specimen was deflected from the wvertical by application of a shear load
at the forward end and abruptly released to permit it to respond freely.

The resulting data were used to verify the structural stiffness of the C55/
Centaur system as determined by the static limit load tests (reference 6).

TEST OBJECTIVES

The static ultimate load structural tests were performed last in the CSS
Qualification Test Program because of the greater risk of premature failure.
The specific objectives were as follows:

1. Demonstrate the structural integrity of the €83, the D-1T interstage .
adapter, the FBR system, and the Titan forward skirt at 125 percent of design b
limit load (ultimate load).

2, Verify the spring rate of ﬁhe FBR system, which includes the effects of
the adjacent structures, when subjected to ultimate load.

3. Verify the CSS ultimate load design by demonstrating the ability of the

C8S without the FBR struts installed to withstand 125 percent of the design ;
limit loads.

4. Verify the CSS/Centaur stiffmness properties, as determined in the statie |
load testing, by dynamic response on the structure.

FACILITY AND TEST EQUIPMENT

by E. J. Cieslewicz, C. W. Eastwood, R. H. Fabik,
L. C. Gentile, J. L., Harrold, ¥. L. Manning
B-3 Facility

The CS8 static ultimate load tests were conducted in the B-3 Test Facility
located at NASA/Lewis Research Center's Plum Brook Station. The B-3 Facility
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is a tower structure 50 feet square and 200 feet hiph as shown in Figure 2.
It contains a test area at level 3 which is 74 feet above the ground floor.
The test area is approximately 24 feet by 36 feet with a working height of S
100 feet. An overall view of the test configuration is showm in Figure 3. =
Moveable work platforms were installed in the test area for access to the test
specimen, A 65 ton bridge crane serviced the test area and the ground level

rall siding adjacent to the tower. The major components of the test specimen
were subassembled and prepared for the test in a bullding remote from B-3 O
tower, but serviced by a Plum Brook Station rail line.

Test Fixtures

A base and a lower distribution fixture were used to support the test specimen I
and to react the applied test loads. At the forward end of the test CSS another T
distribution fixture was mounted, together with a load application fixture, to lr
transmit the axial loads into the C85. A strap and whiffletree assembly was
used on the CSS conic section to apply the shear loads. For the Centaur branch '
of the specimen, shear loads were applied through a loading fixture attached to it
the forward structures, This fixture, by virtue of its 14,000 pound weight, E“
also acted as a single value axial load on the Centaur branch. ,

t

In the dynamic response phase of the test series the forward load application :
fixture, the axial load cables, the shear load strap, and the Centur loading |
fixture were not installed. A cable and attachment fittine was connected di-
rectly to the load distribution fixture at the forward end of the CSS as a
means to apply the displacement load. :

Load Application System

The structural load application systems allowed each test load to be applied ‘
independently to build up a combined total load in any desired order. Axial :
loads are defined as loads acting aft to produce compression on the test speci- 3
men structures. Shear loads are defined as loads acting laterally to produce s
both shear and bending moments on the test specimen structures such that maxi- i
mum compression is produced at a specified azimuth a2nd maximum tension occurs

diametrically opposite. Displacement loads are those required to deflect the

test specimen prior to abrupt release of the load zpplication force in the dy-
namic response tests.

The CSS axial load system was used to apply and maintain a2 compressive load
on the CS8SS5. The basic components were the load distribution and load appli-
cation fixtures, whiffletree beams, and connecting cables to the four axial
hydraulic load actuators. The whiffletree beams distributed the load more
uniformly into the C58 load distribution fixture. The four axial loading
actuators could simultaneously apply loads at either of two manually selected
load application rates, The system provided loading and unloading only while
the appropriate control was activated manually. An event marker for data
reduction purposes was issued to the data system each time the load or unload
controls were activated. The system included feedback control. A counter-
force system was used to alleviate the tare weight of the CSS axial loading
system prior to load application.

The CS5S shear load system was used to develop bending moments on the C8S8. The
system included a linkage from the load application strap and whiffletree beam
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to the hydraulic actuator attached to the tower. The system was oriented for
application of shear loads at the 150 degree azimuth. The assembly was counter-
balanced se that the loading system exerted an insignificant tare force on the
€SS prior to load application. The system control was similar to the one for
the axial loading except that the position of the deflected test specimen assem-
bly was the controlling parameter instead of the load application rate. Data
markers also were issued in the same manner as for the axial system.

The displacement load for the dynamic response test was applied through the CSS
load discribution fixture by the attached load cable and a hydraulic actuator
which was mounted on the tower structure.

The tare weight of the Centaur loading fixture, as was previously mentioned,

was the only axial load applied to the Centaur tank and payload support struc-
tures. A Centaur stretch assembly, which is described later, could be used to
counterbalance this axial load for a no-load condition. The shear load system
consisted of a cable assembly from the Centaur loading fixture to a hydraulic
actuator attached to the tower structure. The cable passed through 2 non-flight
type hole in the CSS5 at 330 degrees azimuth. Except for load magnitudes and
rates, this system operated in the same manner as the CSS axial loading system.

Liquid Nitrogen and Inert Gas Systems
A cryogenic system supplied liquid nitrogen (LNj) to the test vehicle. The LNp

was pumped via insulated lines from ground level dewars to the Centaur fuel and
oxidizer sump ports for the test performed with a ecryogenic environment.

Inert pas systems supplied gaseous nitrogen and helium teo the test specimen. —_

Both pases were piped from storage cylinders adjacent to the B-3 tower. The
gases were used for Centaur tank pressurization, test specimen compartment
purging, and facility systems operation.

Centaur Tank Protection Systems

A system of servo-operated valves and pressure relief valves was connected to
each of the Centaur tanks. These systems maintained the tank pressures at the
desired levels throughout the tests. A facility vent system was used instead
of the flight system for the oxidizer (LO;) tamk. The LO; vent line and the
fill line had sufficient flexibility to permit the Centaur aft bulkhead to move
2.0 inches laterally during testing. There were two vent systems on the fuel
(LHp) tank. The flipght LHp vent system was connected to a 6-inch vent line in
the facility. This vent was used during the initial tank fill operation. An
8-inch facility vent system was connected to a flange = the forward door of
the LHy tank and was sized to accommodate a large boiloff should the CSS in-
sulation system be damaged. The facility vent line was flexible enough to
allow the Centaur forward bulkhead to move 4.0 inches laterally and 1.5 inches
axially. The top of the CSS could move 20.0 inches laterally without interfer-
ing with the vent line. A fac lity system based on Centaur tank differential
pressure was used to protect the intermediate bulkhead between the oxidizer
and fuel tanks. By use of pressure transducers and an automatic control system,
the necessary tank pressure differcntial was maintained.
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Another protection system for the Centaur tank, which is not self-supporting
when depressurized, was a Centaur stretch system. This system consisted of a
cable sling assembly comnected to an actuator that was attached to the tower N
structure. The sling was connected to the forward end of the Centaur loading -6
fixture. Activation of the actuator exerted sufficient force to counterbalance '

the load application fixture and all hardware mounted on the forward end of the -
Centaur tank and, in addition, support the weight of the tank. This system was O
required if the tank should lose pressure or when it was purposely depressurized. [
Also, the system could be controlled to counterbalance the tare weight of the v
Centaur loading fixture only, when that load was not required in a test.

Camera Systems

A single frame camera was used to record the CSS and forward seal (Figure 3)
deflections at discrete steps. This camera and its lighting system was acti- Fl t
vated manually for each frame. Three TV cameras were used to provide general

views of the test hardware during the tests.

Instrumentation Transducers

Several types of instrumentation transducers were used to provide test data.
A brief description of each type is given below. TFor more details of the test
instrumentation, see Appendix A,

Strain Gages - Uniaxial, biaxial (Poisson), and three-element rosette types of
strain gages were used in this test program. The uniaxial gages were used with
temperature compensating tab mounted dummy gages, as were each of the rosette
elements. Each biaxial gage was arranged in its electrical bridge circuit to
be temperature compensated. Approximately 170 strain gages were used in the
total test series. A maximum of 83 were used for any single test.

Deflectometers - Deflections of the test specimen were measured with rotary
potentimetric transducers of various ranges. A total of 105 deflectometers
were used in the test series with a maximum of 49 connected for any one test.
The B-3 facility tower deflections were measured with a NASA developed system
which tracked a laser light source with a two-axis photo detector,

Pressure Transducers - Most of the approximately 42 pressure measurements were
made by standard eight-wire strain gage transducers. Both absolute and differ-
ential types were used. Special low temperature calibrations were employed
where appropriate.

Temperature Transducers -~ Temperatures were measured with thermocouple and
platinum resistance transducers. Platinum types were used where maximum accu-
racy was required. The chromal-constantan thermocouples provided low wvolume,
low mass, and low heat transfer. Approximiately seven temperature measurements
weare made for these tests.

Accelerometers — The vibration measurements for the dynamic response test were
made with strain gage type accelerometers. A total of eight accelerometers
were used.
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Load Cells - Load measurements were made with standard strain gage type load

cells, A total of seven measurement locations were required. However, a maxi-
mum of six locations were used for any one test configuration.

Liquid Level Probes -~ The three liquid level probes were capacitance type. The

main LO, and LHp tank probes were standard coaxial types. The LH, tank ullage

probe was a NASA designed double coaxlal type. This design proviaed the addi- /
tional accuracy and senmsitivity required for heat transfer studies.

Signal Conditioning and Data Recording

The outputs from the various transducers were conditioned at the B~3 Facillity

and tramsmitted in digital form to the data building for further processing.

All sipgnal conditioner outputs were routed to a patchboard. This arrangement
allowed intercennection flexibility from the signal conditioners to the digital
data recorder, the FM recorder, the light beam oscillographs, the strip chart f
recorders and the panel meters. It provided also for input and output conmnmection
of amplifiers, where required. The data for these tests were recorded in digital
form on magnetic tape using a 400 channel multiplexer at the B-3 tower and the
central recording system at the data building, The data were recorded at a rate
of 2,500 data points per second. This gave sample rates per channel of about

six data points per second. High response data svch as vibration were recorded
on FM and light beam oscillographs. 1Ink type strip chart recorders were used to
display certain critical parameters. Time was recorded on all recorders to pro-
vide precise time correlation.

Data Display and Reduction Systems

The data display system allowed immediate visual analysis of test data in engi-
neering units. Data were displayed in real time in tabular and graphic forms
on Cathode Ray Tube (CRT) displays. The display controller regulated three
keyboard/CRT units and provided printouts on a remote digital plotter. Remote
pushbutton print commands caused the program to print the associated CRT image
on the remote plotter and generate, upon request, plots of selected parameters.

The magnetic tapes containing the primary data from each te:t were processed

using a pre-programmed data retrieval progran. This program was designed to

retrieve preselected parameters and specific test events. The program outputs

were zero-corrected {pretest zero offsets were removed from the data}, averaged ‘
and smoothed. The data reduction and calibration program converted the stored '
sigrals into appropriate engineering units. These values were, in turn, printed

as post-test digital data listings and data plots.

Test Control, Abort, and Alarm Systems %

The test control, abort, and alarm systemsconsisted cf a digital computer and
its output relay system, an abort monitor system, a minicomputer alarm system,
and a loading and positioning system which also included an analog computer
ramp generating and error detection sub-system.

7
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The digital computer allowed the test load application and positioning system

to be operated manually as long as the abort limits were not violated. The
minicomputer processed the multiplexed data and exhibited on television screens
those channels which exceeded the alarm limits. Once an abort limit was exceeded,
as determined by the abort monitor, the manual loading capability was deactivated
by the digital computer and the abort sequence was performed. Essentially it .
activated all hydraulic load cylinder fail-safe systems. The fall-gafe feature i /
prevented the hydraulic cylinders from developing any force by closing the hy- "
draulic pressure supply and venting the load cylinders to the hydraulic reservolr. \
Also, relief valves were on each cylinder and in the circuit at all times for use 0 :
in case the other devices failed., Differential pressure relief valves were in~ ‘-
cluded in the load cylinder hydraulic circuits for redundant protection. ' ’

The ramp rate and direction command switches provided slow, medium (CSS shear
only), and fast; inerease and decrease; and hold. The ramp generator produced '
a signal which was linear with respect to time and was used as the load rate or B ¢
pogition command. This command signal was prevented from exceeding a predeter-
mined maximum level by the maximum command limiter, which also prevented the
command signal from drifting with time. The zero command limiter prevented the
command signal from going nepative.

The primary purpose for the error abort system was to detect control leop failure
before 2 maximum load abort was reached. The system was used for both the load
rate controlled loops (axial load and payleoad shear) and the position controlled
loop (CSS shear). The system used for the CSS chear also incorporated a maximum
load limit detector.

The analog computer was also used to generatle a marker pulse every two percent __J
of applied load., This pulse was recorded by the digital recording system and

used in the data plotting program to limit the reduced data to 100 points (50

on the increasing load ramp and 50 on the decreasing load ramp).
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TEST SPECIMEN CONFIGURATION
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By R. T. Barrett, C. W. Eastwood, R, C. Edwards, B £
R. P. Miller, G. S. Sarvay, T. L. Seeholzer, R. W. York ‘ E

The test specimen for the CSS ultimate load structural tests consisted of the ! w
following major items and systems:

1. A CSS with all pertinent bolt-on hardware and the tank section insulation
installed.

2. A Centaur tank with stub adapter, equipment module, truss adapter, FBR system,
forward seal, aft seal, hydrogen vent disconnect system, and other hardware which
interfaces with the CSS to configure the Centaur to a D-1T wvehicle.

3. Centaur interstage adapter.

4, Titan forward skirt.
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The overall test configuration and assembly of this specimen in the Plum Brook
B~3 Facility is shown in Figure 3. Vehicle stations ghown in the figure and
referred to throughout this report are Centaur/CSS station designations. The
interface of the Titan skirt and the ISA is Station 2127.43 and the forward
terminus of the Centaur/CSS test assembly is Station 2882,25,

The test specimen was the same assembly which was previously used in the CSS
cryogenic unlatch test (reference 2), limit leoad structural test (referemce 6),
and heated altitude jettison test (reference 4). As a result the specimen had
been subjected to many functional operations and structural loadings prior to
the ultimate load testing. Inspection of the specimen performed before the
ultimate load tests did not indicate any distortion or degradation of the speci-
men from the earlier testing.

Structurally significant differences between the test specimen configuration
and the flight hardware for the first Titan/Cemtaur flight (Proof Flight) are
listed in Appendix B. A brief description of the C8S, Centaur structures,
interstage adapter, and Titan skirt follows.

Centaur Standard Shroud (CSS)

The Centaur Standard Shroud (CSS) encloses both the Centaur and the spacecraft,
and provides environmental protection for both while on the ground and in flight.
The CSS general configuration is shown in Figure 4., The cylindrical portion of
the CSS is 14 feet I diameter, Total CSS length is 58 feet.

The payload section (forward of Station 2514.00) is a biconiec/cylindrical con~ :
figuration approximately 31 feet long. The nose dome is mads from stainless —
steel, but was not installed for the structural tests. The two conical sections
forward of Station 2680.66 are of magnesium semimonocogrne construction reinforced
by internal rings. The cylindrical section between the Stations 2514.00 and
2680.66 is of aluminum semimonocoque construction with corrugated outer skin

and smooth inner skin weld-bonded together and riveted to internmal rings.

Attached to the internal rings in the biconic and cylindrical sections are fiber—

glass insulation blankets (these fiberglass blankets were not installed for these
tests).

The equipment section, from Station 2439.14 to Station 2514.00 allows access to
hardware on the Centaur equipment module through doors in the CSS structure.

This section is of the same construction as the cylindrical portion of the pay-
load section.

The forward bearing reaction system between the CS5S and the Centaur at Station
2459.14 reduces CSS/Centaur relative deflections through load sharing during
launch and ascent. This reaction path is released in flight after maximum zero-
dynamic loading by a pyrotechnic system that severs the FBR struts which retract
to stowed positions on the Centaur and the CSS.

The tank section of the C8S from Station 2241.78 to 2459.14 encloses the Centaur
LHy tank. It is also of aluminum semimonocoque, corrugated construction with
reinforcing internal rings. The annular space between the CSS and the Centaur
is isolated from the other compartments of the CSS by the aft and forward seals
at Stations 2241.78 and 2459.14. This annular volume is purged with gaseous




helium during prelaunch operations to prevent the formation of frozen alr. Fiber-
glass insulation attached to internal rings in this section of the CS5 provides
insulation for the Centaur LH; tank.

The boattail section of the CSS is from Station 2180.48 to 2241.78. It contains
the aft circumferential separation joint, jettison hinges, and the interface to
the Centaur interstape adapter. The section forward of Station 2209.00 is of the
same construction as the tank section of the CSS8. The section aft of Station
2209.00 is of riveted aluminum ring-skin-stringer construction.

The two halves of the CSS are joined along & longitudinal separation joint. ITach
half also is joined to the fixed aft part of the shroud along the circumferential
separation joint at Station 2211.80.

At jettison, all separation joints are severed by a noncontaminating pyrotechnic
system. Eight main springs (four per half) mounted longitudinally at the aft
end of the cylindrical section of the CS5 force the two halves to rotate about
hinges and jettison. Four smaller springs (two at the nose dome and two at the
equipment section) mounted laterally between the halves assist in the initial
separation. Two hinges for each half are mounted at the aft circumferential
separation plane. The conical section of the boattail is bolted to the Centaur
interstage adapter which is jettisoned with the Titan Stage. The separation

and jettison svstems were not actuated during this test series.

Centaur Structures
The Centaur test specimen structures consisted of the basic propellant tank i
assembly, stub adapter, equipment module, and truss adapter. Other Centaur —_—
D-1T systems not necessary for the conduct of the tests, such as propulsion,

pneumatic, and propellant feed systems, were not installed.

Centaur Tank - The Centaur tank assembly used was a flight-weight tank of the

D" series configuration. The basic tank configuration and dimensions are shown
in Figure 3. The tank asgembly is made of type -301 stainless steel and is a
completely monacoque structure requiring internal pressure for structural strength.
A double-walled bulkhead separates the forward liquid hydrogen tank from the aft
liquid oxygen tank.

The Centaur tank assembly was not tested to ultimate conditions in this program.
It was included in the specimen stack-up primarily as a support for the forward
structures and as a container for the liquid nitrogen (LN5) during the thermal
phase of the test series,

Stub Adapter - The stub adapter shown in Figure 3 is 2 cylindrical structure

25 inches in height and 120 inches in diameter and is mounted on the forward
end of the Centaur tank. The adapter as used on the Titan/Centaur vehicle con-
sists of titanium skin and stringers reinforeced by aluminum rings.

Equipment Module - The Centaur equipment module (Figure 3) is a truncated conical
aluminum structure 30 inches in height. The diameter of the base, which is at-
tached to the stub adapter, is 120 inches; the diameter of the forward end is 60
inches. The construction of the equipment module is skin/stringer with reinforc-
ing rings.
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Truss Adapter - The Centaur truss adapter (Figure 3) is 120 inches in diameter

and 49 inches in height. It consists of 24 aluminum tubular struts equally

spaced around the circumference., The struts were attached to 12 fittings located
on the att end of the Centaur loading fixture and to 12 fittings located on the
forward end of the stub adapter. The wall thickness of the struts used in the
test assembly were slightly below the design minimum value. However, the assembly
was not a qualification item in the test program and was not subjected to full
load. It was primazily acting as a spacer to support the Centaur loading fixture.

CSS/Centaur Bolt-ons

Forward Bearing Reaction System — The CSS/Centaur FBR system provides load sharing
and limits the relative deflection between the C5S and the Centaur vehlcle during
flight until the vehicle has passed through the period of significant aerodynamic
loading (approximately 100 seconds after lift-off). The system is located at
Station 2459.14 and comsists of six spring loaded double action struts. The major
structural components of the struts are aluminum. Figures 6 and 7 illustrate the
FBR system and details of the strut installation. The spring rate of the system
(19,000 1lbs/in) is compatible with the relative stiffnesses of the C5S and the
Centaur in order to prevent overloading the Centaur and yet maintain payload-to-
CSS clearances at acceptable levels. Conical steel washers are utilized to pro-
duce the required spring rate in tension and compression (Figure 8).

Separation of the FBR struts is accomplished by redundant explosive bolts. Follow—
ing bolt separation, the strut halves are retracted against the C58 by a spring
loaded retractor and against the Centaur stub adapter by a temsion spring. Non-
explosive bolts were used in this test series since the separation system was not K
actuated. —-

Forward Seal and Release System - The forward seal, illustrated in Figure 9, is
located at Station 2454 between the C8S and Centaur stub adapter. The seal con-
sists of a silicone rubberized dacron fabric attached to the stub adapter by

bolts and retained on the CSS forward bulkhead by a cable and retaining mechanism.
A 5/16-inch diameter segmented teflon bead on the outboard edge of the seal holds
the seal under the cable. A bolt with redundant explosive cartridges is employed
to release the seal. This is the same bolt design used for the FBR separation.
Two bolts, one at each split line, are attached to the seal retaining cable.

When the bolts separate, the cable tension is relaxed and the seal releases. For
this test series the release system was not activated and non-explosive bolts were
employed.

LHy Vent Fin Disconmnect - The LH, vent disconnect is an extendable duct connection
between the fixed vent nozzle on the Centaur tank wvent duct and the vent fin duct
on the C55., The function of the vent disconnect is to accommodate the differen-
tial motion between the tank and the CSS during prelaunch and boost f£light phase.
It also provides a release mechanism to disccnnect the vent fin duct from the
fixed vent nozzles at CSS jettison. The LH, vent system configuration is ilius-
trated in Figure 10. The design is a telescoping tube section with the inboard
end attached to the vent nozzle and the outboard end attached to the CSS mounted
vent fin duct fitting by means of spherical ball joints. The disconmect mechanism
is engaged by extension of the telescoping tubes to the full free lenpgth of travel
as limited by internal stops. Release of the disconnect can be accomplished imn
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one of two modes during CSS jettison. In the primary mode a continued pull on
the disconnect in the bhottomed-out condition shears two pins in the assembly.
Shearing the pins permits release of the latching lugs and disconnection of the
assembly from the vent nozzle. The secondary mode is used if the pins fail to
shear. In this mode the continued outward pull on the vent disconmect forceably
pulls the telescoping duct assembly off the vent nozzle by bending the latching
lugs. The latching lugs are designed to bend in this manner at a load slightly
above that required to shear the pins. The vent disconnect detailed design is
shown in Figure 1l.

Interstage Adapter

The Centaur interstage adapter is the structure that provides the interface
between the Centaur tank, CSS, and Titan forward skirt, The D-1T ISA is a 113-
inch long structural spacer between the forward end of the Titanm skirt and the
aft end of the Cemtaur vehicle. It also supports the CSS through an external
ring flange at Station 2180.48. It is an all-aluminum sheet and stringer struc-
ture with 10 circular rings. At the aft end there are 72 external hat section
stringers. Thirty-six internal fittings are included in the aft bay of the

ISA to match up with the Titan skirt 36 internal longerons. Each longeron has
two bolts, for a total of 72 interface bolts. A bearing pad fits between the
rings at each longeron connection to ensure controlled load distribution on the
Titan skirt ring. )

Titan Forward Skirt

The Titan forward skirt (Figure 3) is the most forward section of the Titan
booster vehicle. It is a 10-foot diameter, 76-inch long aluminum structure of
ring reinforeced skin and stringer construction. The face of the forward ring
flange (Station 2127.43) is the interface plane between the Titan booster vehicle
and the face of the aft flange of the ISA section of the Centaur upper stage

vehicle., A Titan guidance equipment truss is mounted in the forward end of the
Titan forward skirt.

TESTS PERFORMED
by C. W. Eastwood

Because of the nature of the tests (ultimate loading) and the danger of struc—
tural failure of the test specimen under such conditions, only a select few
tests were planned. All were conducted satisfactorily and consisted of three
groups, not including preliminary runs at low level loads to exercise and settle
the test hardware assemblies. The numerical designations (except those of the
dynamic response series) were based on the similarity of the test conditions to
those of the limit load tests in reference 6. The chronological order of the
tests was not associated with the numerical designation but was arranged for
structural strengith considerations and priority of objeectives. A summary of the
tests as performed is presented in Table T.
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TEST RESULTS

by R. T. Barrett, C. W, Eastwood, R. C. Edwards, R. P. Miller,
G. S. Sarvay, T. L. Seeholzer, and R. W. York

CSS Structural Strength

The stresses developed in the CSS structure were determined by strain gage in-
strumentation. These measurements were concentrated in regions of low margins
of safety and in areas where analytical stress predictions are less certain
because of the redundant nature of the load paths in the highly complex struc-
ture. The strain gage locations are illustrated in Figure 12. Most of the
gages were installed in back-to-back pair configuration teo measure local bending
effects as well as axial stresses. Others were mounted to measure the circum-
ferential stresses in the biaxial stress field that exists in the aft cone/
cylinder boattail of the CSS. Typical strain gage installations are shown in
Figure 13. More detailed instrumentation information is given in Appendix A,
The stress data from the tws tests (3E and 7F~2A)} which loaded the CSS most
highly are summarized in Appendix C.

Tests 7E~-?A and 7E-2B - The 7E series of tests were performed to demonstrate the

struccural integrity of the CSS, FBR system, ISA, and Titan skirt at design ulti-
mate loads. These tests also provided data to evaluate the load distribution
(sharing) between the Centaur vehicle and the CS8 structure. Two methods were
used in evaluating the load distribution: (1) an analytical calculation based

on the measured FBR load resultants, and (2) direct stress measurements in the
aft cone/cylinder beattail region of the C85. The analytical method indicated,—
for equally applied CSS transverse shear loads, the calculated loads in the CB8S
boattail region were 77 percent of the values obtained without the FBR system.

A direct comparison of the boattail region limit load stress measurements for
Tests 3L (reference 6) and 3E with 7E shows that the 7E test stresses varied
from 63 to 82 percent of those obtained from Tests 3L and 3E (without FBR). A
review of the 7FE test data and an examination of the test hardware did not reveal
any yielding or permament set in the structure from the application of ultimate
transverse shear loads. The maximum measured stress was 53,000 psi compres.ion
at Station 2213 and 161 degree azimuth. This value is below the material allow-
able compressive yield stress of 56,000 psi.

Test 3E - An analysis of the data from the gages located on the corrugations and

longerons forward of Station 2264 indicated excellent correlation with predicted
values for applied load distribution in the CSS structure. A comparison of the
actual stress measurements with the predicted values shows a range of 0.99 to
1.11. Also, the test results for this region show a linear relationship for the
stresses from zero load to the ultimate load level. This can be attributed to
the relatively low level resultant stresses. The maximum values did not exceed
18,000 psi, which is well below the yield allowable of 56,000 psi.

An evaluation of the circumferential separation joint stresses in the maximum
load azimuth region was primarily directed towards the resolution of the strue-
tural response for this complex structure. The forward and aft ring flange
structures, adjacent to the Super-Zip frangible doublers, were designed as
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"plastic hinges" to relieve excessive local bending moment rotation in the
doublaers., Consequently, the high indicated stress levels from Test 3E are not

correct above the material yield point of 56,000 psi, because of plastic bending
effects.

The tensile load azimuth (330 degree) of the structure responded in a very pre-
dictable manner. The stress magnitudes were generally limear with application
of the transverse shear load. The maximum level cbserved during the test oec-
curred on the inner surface of the Station 2209 ring flange at the 341 degree
azimuth. The maximum indicated tensile value of 55,000 psi is below the allow-
able tensile yield of 58,000 psi.

The ring flange structure stress measurements observed on the compressive azimuth
{150 degree) shows both an erratic behavior and a non-linear response to the
applied shear load. This phenomenon can be attributed to the load path shift to
stable regions as the ring flanges yield. The lateral displacements of the rings
are sensitive to the manner and location of the permanent set distribufion with

a consequential nan-linear load-displacement response. The combination of the
two effects resulted in complicated plots of stresses versus applied loads.

The detonator block opening regions (Station 2211, 0 and 180 degree azimuth) are
considered the most likely "weak 1link" in the CS§S structure due to the high bend-
ing deformations of the ring flanges which support the circumferential separation
joint frangible doublers. An examination of the hardware after the final test
revealed that the outer frangible doubler was deformed outboard approximately
0.015 inches at the edge of the detonator block opening (180 degree). Approxi-
mately six inches from the opening there was no deformation in the doubler

{(Figure 14). The strain gage data confirmed this situation by the substantial i
residual stresses remaining in this region after the test. The character of —
the permanent deformation response observed was not unexpected but was fully
anticipated.

Strain gage instrumentation, which simulated the type used on the CSS for the
Titan/Centaur Proof Flight (TC-1) and was planned for the Helios A flight (TC-2),
was mounted on the test specimen. The purpose of the flight simulated structural
instruments was to verify the correlation developed in the limit load test series
(reference 6) and between the test specimen and flight data. Other strain gages,
that were installed on the ISA, alsoc simulated flight instruments but at differ-
ent locations. The data from these I1SA instruments were for verification of the
extrapolation method used to determine bending moments at other stations on the
structures. The strain gage locations are shown in Figure 15.

The bending moment calculated from the C5S strain gage data was 18.8 x 106
inch-pounds at Station 2294. This differed from the applied bending moment of
17.6 x 10° inch~pounds by 7 percent which was within the +10 percent accuracy of
the system. Thus, the correction factor to be used with the measured moments to
obtain values equal to the applied moments is 0.94 which compares with 0.99 in
the limit load tests (reference B6).

Axial loads calculated from the CSS strain gage data exceeded the actual applied
loads by 57 percent. In the limit load tests (reference 6) the loads calculated
from the measured data were less than the applied loads by 59 percent. The ex-
planation of these large discrepancies is the small portion of the total strain
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that the axial loading created. The percent-full-scale instrument error was
a large part of the instrument reading in the axial portiom of the strains
developed,

The bending moments calculated from the ISA strain data were used to plot a
moment diagram for the CSS8/Centaur/ISA structures. Moments from this diagram
for other stations were within -+10 percent of the applied moment values. This
was within the accuracy of the method developed in the limit load test and
established a greater degree of confidence in using the method with flight data.

CSS Stiffness Properties

The assembled test specimen was instrumented to provide flexibility data for

each structural system independent of the others, such as the C58, ISA, Titan
skirt, Centaur and the FBR system. This was accomplished by defining the lateral
translation and cross sectional plane rotation at the interface between the vari-
ous systems. The instrumentation plan for measuring the deflections to deter-
mine these parameters is shown in Figure 16, Detailed instrumentation information
ig given in Appendix 4,

The primary deflection data were obtained from Test 7E-2A and Test 3E that gener-
ated the largest deflections for the configurations with and without the FBR
struts installed respectively. All deflection data presented have been corrected
for plane rotation and translation effects aft of the base of the Titan skirt.
This data correction eliminates deflection effects contributed by the aft test
fixture and base and is equivalent to a fixed-end test condition at Station 2050.

The lateral deflection of the test assembly under ultimate design load with the
FBR system active is shown in Figure 17. This data is compared with 125 percent
of the deflection obtained in the statie limit load test series (reference 6).
The data indicates non-linear deflection agbove the limit load value, as expected.
Figure 18 presents similar data for the configuration with the FBR system not
installed. The relative motion or clearance loss between the €S58 and the simu-
lated payload at Station 2626 is 4.7 inches without the FBR struts. With the
FBR system installed, the clearance loss is 2.3 inches.

Shear load versus lateral deflection of assembly at Station 2680 with FBR struts
is shown in Figure 19. The data indicates reasonable lipearity. However, a
change in slope is apparent at approximately 20,000 pounds of shear load. Cor-
responding data for the test without the FBR struts is shown in Figure 20, This
data indicates a significant deviation from linear response at the higher load
values.

The data presented in Figure 21 compares the deflection versus shear load of CSS
without the FBR struts to data obtained in the C8S limit load testing. Also
compared are the expectad values based upon analytical models. The data indi-
cate good correlation with the limit test data and with predictions based upon
the analytical model for dynamic analysis. The analytical model for static
load is based upon the most extreme displacement obtained at higher loads iIn
the limit load tests on a totally unexercised structure. It is utilized for
conservative assessment of the quasi-static portion of the flight air loads.
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Figure 22 shows the lateral displacement of the Centaur structures at Station
2464 (with displacements aft of Station 2177 zeroed out) versus FBR system load.
The data agree with the results of the limit load tests indicating non-linear k
response for FBR system loads to approximately the 6,000 pound value. The upper f
load region is relatively linear providing a slope about 15 percent less than :
the analytical model.

From the data presented in Figures 17 and 18 it can be seen that the flexibility
of the test assembly is influenced to a large extent by the rotation of the boat-
tail section. Figure 23 shows the bending rotation of the boattail at Station
2209 versus shear load values and compares it to predicted response. The pre-
dicted values are in good agreement with test values except at loads above limit
values where the test results become non-linear. A residual rotation of about .
7 percent of the maximum value indicates some yielding or permanent set. by
The limit load testing conducted on the CS85 and associated structures revealed
varying stiffness properties as shear load was applied to limit values alternately
in diametrically opposite directions. It was evident that the structure undergoes
hardening as repeated loads are applied in the same direction, resulting in in-
creased stiffness. When loading is reversed, the opposite phenomenon occurs. For
the first loading in the opposite direction, the system exhibits significantly
lowver stiffness. Therefore, to insure that the analytical stiffness model of the
CS8/ISA/Centaur structure would allow realistic analysis of transient responses
expected from flight events, the CS8S dynamic response tests were conducted. The
test setup and instrumentation is shown in Figure 24.

The lateral displacement and acceleration responses for the system with and without
the FBR system are compared with predicted values in Figures 25, 26, 27, and 28.._
The predicted values were determined with standard modal analysis techniques uti-
lizipg the mass and stiffness properties of the €8S, Centaur, ISA, and Titan skirt
as they are currently represented in the flight type mathematical models. Damping
of 4 percent was used in the first mode and 1 percent in higher modes. The data

in the figures present the response of the structure at various stations and in-
dicate good agreement with predictions. In some instances the higher frequency
content of the predicted values execeeds the test values. This is atrributed to

the relatively low damping used for the analytical higher modes.

The first two natural frequencies of oscillation, predicted and test values, are .
as follows: l

With FBR Without FBR
Frequency (Hz) Frequency (Hz)
Mode Test Predicted Test Predicted
i 2.28 2.18 2.16 2.07
2 11.25 10.79 9.60 9.23

The frequency data shows good correlation between the predicted and test values.

Deflection data from the real time monitoring system are included in Appendix D.
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Centaur Structures

Truss Adapter -~ The Centaur truss adapter structure was not a component to be
qualified in this test series. The maximum load applied to an individual strut
was less than 90 percent of the strut allowable compressive load. In test 7E-1,
maximum loads of 13,500 pounds axial and 13,000 pounds lateral shear with the
associated bending moment were applied. At the completion of testing, no struc-
tural damage or yielding of the truss structure was noted. Very small values of
strut bending were indicated by the test data. Compressive forces were measured
in the two struts that were instrumented; ome strut at 240 degrees azimuth was at
a point of high shear load and small axial load and the second strut at 330 degrees
azimuth was at a peint of low shear and large axial load.

Since the loading into the truss adapter was applied through a very stiff loading
fixture, the loading that the individual struts sustained would only be indicative

for missions with this type of paylecad support. A summary of loads sustained by
the forward end of the truss adapter is as follows:

Bending Compressive Total equivalent
Shear Bending equivalent axial compressive
load, moment, axial load, load axial load,
1lbs. in-1lbs. 1bs. lbs. lbs.
13,000 1.52 x 10% +50,700 13,500 64,200

Stub Adapter - The stub adapter was not a component to be qualified in this test
series. It was subjected to shear, axial, and bending loads applied through the
Centaur truss adapter and forward bearing reaction system. Neither crush nor

burst pressure was imposed on the stub adapter. However, in test 7E~-2B the FBR
system supports on the stub adapter were subjected to ultimate loading. '

A summary of the loads sustained by the forward end of the stub adapter is as
follows:

Bending : Total

Truss Forward equivalent Compressive equivalent
adapter bearing Bending  axial axial compressive
shear load, shear load, moment load, load, axial load,
1bs. lbs. in-lbs. lbs. 1lbs. lbs.
+13,000 - 5,800 2,160,000 472,000 13,500 85,500

0 ~23,200 0 0 13,500 13,500
+ 6,000 -25,000 990,000 +33,000 13,500 46,500

The magnitude of stress recorded in an instrumented stringer indicated the stub

adapter satisfactorily distributed the concentrated load of the truss adapter
struts.

Strain gage rosettes located on the skin in the forward bay of the stub adapter
did not exhibit consistent behavior. This was probably due to their proximity
to the concentrated loadings from the truss adapter struts and the struts of the
forward bearing reaction system.

The stub adapter satisfactorily distributed the axial and shear loading with no
permanent deformation or structural degradatiom.
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Equipment Module - The equipment module structure was not instrumented for this

series of testing. No loads were directly applied to this component.

Centaur Bolt-ons

Forward Bearing Reaction System - During test 7E-2B the FBR system was subjected

to a 25,000 pound ultimate system design load. The spring rate of the system as
shown by Figure 29 was 18,700 1ibs/in and remained constant during load application.
The system provided the proper stiffness between the CSS and the Centaur vehicle.

The FBR system loads and the individuval strut loads were determined by strain
gages mounted inside the struts as shown in Figure 8, The FBR struts were in-
dividually calibrated to determine the load versus strain relationship aad to
verify the strut spring rate of 6,500 lbs/in. A typical spring rate calibration
is shown in Figure 30.

The individual struts were designed to 10,000 pounds ultimate load. Maximum
individual strut loads during testing were 10,207 pounds compressiom and 11,335
pounds tension. Post-test inspection verified that no damage or yielding occurrad
in any strut or attaching hardware during testing.

Forward Seal and Release System -~ The forward seal retention cable loads were
monitored throughout the 78 test series to determine whether loads vary signi-
ficantly over extended periods of time and during the various phases of testing.
Load cells mounted at the ends of each cable were used for this evaluation.
Table II lists the cable loads during the 7E tests and indicates the variation
in load was less than 10 percent.

LH2 Vent Disconnect — For the 7E test series, with the forward bearing reaction,
the LE, vent disconnects were installed. The maximum excursion between the CS8
and Centaur at the discomnect was 1.30 inches when the FBR 1load was 25,000 poumds.
Post-test inspection verified that the disconnect telescoping mechanism functioned
properly and that the discomnect had not disengaged. The telescoping stroke in
the nominally installed position is approximately +42.0 inches and is adequate.

Interstage Adapter

Test 7E~2A and 7E-2B - The ISA stresses during the 7E cest series were very com-
parable in values. The highest stress indicated was 14,000 psi compression on
gage 48385 and was less than 50 percent of either the stringer yield allowable
or buckling allowable.

Strain pages were installed on the diagonal of the ISA shroud boattail support
ring as indicated in Figure 31. The gages indicate bending stresses primarily,
but the levels reached only 28 percent of materiul yield.

Test 3E - In test 3E, without the FBR struts installed and, therefore, without
load sharing, the bending stresses in the diagonal of the CSS boattail support
ring exceeded the yield allowable but not the ultimste cf the 2219-T852 material,
However, post~test inspection of this ring did not detect any wvisible yielding.
All other gage readings were below yield levels.
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Titan Skirt

These tests resulted in application of the ultimate equivalent compressive axial
load to the Titan skirt/ISA interface at Station 2127.43, as shown in Table II.
Loads not demonstrated in these tests were (1) ultimate collapse pressure and

(2) ultimate thermal barrier loads. However, analysis has shown that the struc-
ture is capable of withstanding a combination of these loads coupled with ultiumate
equivalent axial load. The stresses recorded during the tests were always less
than those predicted by analysis.

Figures 32 through 41 present digital stress data versus percent limit equivalent
axial load for each strain gage Jocation on the Titan skirt. Plots of predicted
stresses along with plots of limit load stresses previously reported from test

3L in reference 6 are shown for comparison purposes. The predicted stresses were
determined by extrapolating limit load test data from test 3L in reference 6.

The test results presented in this section verify that the Titan skirt in combi-
nation with the ISA met the test objectives,

CONCLUSION

The static ultimate load tegts verified the CSS design by demonstrating the ability
of the structure to withstand ultimate (125 percent limit) loads without the FBR
struts installed. The CSS, ISA, Titan skirt, and FBR system, in flight configura-
tion (with the FBR struts installed), will sustain design ultimate aerodymnamic
loads with the Centaur at cryogenic temperature. }
The FBR spring rate-was shown to be constant for loads on the flight configured — -
structure to design ultimate values.

Regions around the detonator block openings at Station 2211, at 0 and 180 degree
azimuths, were confirmed to be potentially the weakest areas in the €85 structure.

The deflection data from the ultimate load tests verify that the limit load test

data adequately define the stiffness properties of the CSS and associated struc-
tures.
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TABLE I

SUMMARY OF TESTS PERFORMED

Total
axial Total i
c8s Centauy load C58 [Centaur ,é squivalent
FBR FBR LN, in axial axial { at stn| shear| shear ahl?l load at
Test | Test struts | developed Centaur, load, load, | 2127, load, | load, station 2127.43,
Ho. date installed | load, 1bs 1bs 1bs ibs 1bs — 1bs 1bs lbs.
(a) ' (b)
DR 1 | 4-8-74 No - 0 No 0 N/A 10,550 0 276,000
, : » fixture \ at 150° '
! . I i azim, 0
¢ + - i ......... 4 B
i DR 2 ! 4-9-74° Yes . N/a 0 ! No 0 : 10,480 0
! fixture NA o 1500 274,900
| azim,
7E~1 | 5-9-74 Yes g 5,298 59,500 19,500 13,5003103,400 1,575112,980 286,400
i at 1509 jat 330°
‘ _ i azim. azim.
S : - - ¢ — -
' 7E-24 [5-10-74 Yes 23,430 59,500 41,500 13,500 ;125,400(46,275 0 1,08, 700
(c) - ' at 150° T
azim.
7E~2B 5-10-74 Yes 24,954 59,500 41,500 13,500 {125,400445,675 { 5,960¢ 80.200
- at 150% at 330° 990,2
azim, azim.
@ i
: -15- - 101,000 0 . 0
3E 5-15-74 No 0 ’ 13,500 {125,4 0‘:2_E§30 11,079,000
azim. |
(d)
=)=
=
(a) DR = Dynamic Response Test E = Ultimate Load Test '8%
- - S
{b) Includes specimen weight of 10,900 1bs. ng:
£ vg
(e) Aborted immediately subsequent to CSS maximum shear load g‘ ?}.
3
. application and pricr to Centaur shear load application. E %
]

(d) 46,000+ cbserved on real time data monitor screen.
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TABLE I7T,FORWARD SEAL CABLE LOADS

CABLE LOADS~POUNDS

. T'IHE: & EVENT Azimuth Azimuth Azix;uth Azimuth

19 179° 359° 181°
e e MMM o A ~ - e s
5/9/74, After Imstallation 870 330 750 1130
5/10!74? 8:55 AM Prior to Tanking 870 930 759 1130
5/10/74, 9:55 AM LN, Tanking 870 930 750 1130
5/10/74, 11:30 AM LH; Tanking 915 870 780 1080
5]10[7!;, 11:55 AM 1LH? Tanking r 915 870 780 1080
5/10/74, 1:15 PM Tanking Complete 915 855 765 1080
5/10/7%, 7E-2 Max P/L Shear 942 855 780 1080
5/10/74, 7E-A Max CSS Shear | 900 840 750 1040
5/10/74, 7E~2 Mex FBR Shear 930 840 . 750 1010
5/13/74, 11:00 AM Post-test 840 360 700 1030 _
H%X VARIATION ¥4 8% 7% 10%
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APPENDIX A

LIST OF INSTRUMENTS

FOR

CSS STATIC ULTIMATE LOAD STRUCTURAL TESTS

Abbreviations used in this listing are as follows:

Meas. No. Measurement number

CcSSs Centaur Standard Shroud
I Internal mounting

E

Cent. Titan
Mat'l

Stn. No. (Inches)

External mounting
Centaur, Titan components
Material

Station number (inches)

Azim. (Deg) Azimuth (degrees)
Direction Mounting direction or orientation
A Acceleration

L Applied Load

D Deflection

P Pressure

S Strain

i Temperature

W Wind Indication

X Liquid Level

Long. Longeron or longitudinal

1



o

P21Q3

V17Ql

Ring

S=-12

Cir

Rad

Tan

CSS skin corrugation peak (P)
number (21) in Quadrant (Q) num-
ber (3) on exterior surface. Also
used for interior measurements lo-
cated opposite skin peak.

Skin corrugation valley (V) similar
to peak numbering system

Framing ring

ISA stringer number as: Stringer 12
(GDC hardware)

Circumferencial
Axial
Radial

Tangential




MEAS. I
NO. LOCATION/DFSCRIPTICN 5 , RECORDING
© | TYPR RANGE
o
-
(=]
163 W |WIND DIRECTION 0-360°
0-50
161 W |WIND SPEED MPIL
200 |E | PYRO FIRING VOLTAGE < 100 mv
- + 1800
321 |P |\XIAL CYLINDER DIFFERENTIAL PRESS. [352 PSID
322 |P |AXIAL CYLINDER DIFFCRINTIAL PRESS. |82 o
323 |P |\XIAL CYLINDER DIFTERCMNTTAL PRESS. (172 "
324 |P WXIAL CYLINDLR DIFFERINTIAL PRESS. [262 “n '
SHROUD SHEAR LOAD CYLINDLR + 3000
325 |P PIFTERENTIAL PRESS. (STA. 2750) PSID
'AYLOAD SHEAR LCAD CYTLINDER + 1000
326 |P PIFTERENTIAL PRESS!URE PSID
0-1500
327, [P LINTAUR TAMK STKETCH PRESSURL PSTA
SHROUD COUNTEREALANCE STRETCH
328 [P PRISSUREL "
* BIROUD SHEAR LOAD CYLINDER % 3000
332 |P PIFFERENTIAL PRLSS. (STA. 2868) PSID
LIQUID TEMP. LH, FILL & DRAIN LINE 30-
403 |T | NEAR CENTAUR 560°R
AFT SHROUD/TANX AIMULYS PRFSS, : 0-5
L05 p . Psip
o, mrsmmm@mxmwmm «01-1
P | PRISS. PSID
AFT SHROUD/TANK ANNTLUS L W01=1
106 P PRFSS . 1sID
LIL, TANK TO EQUIPMENT MODULE + 19
yo8 [p |prfra P T
TANK TO SHROUD ANNULUS
409 |p DIEFLRLNIIAL PRESSURE ".

7%




MIAS. : . &
NO. LOCATION/DFSCRIPTION B2y RECORDING
© | TYPR GK
] 2 RANG
o
(=]
CSS EQUIP. & P/%, SEC. PURGE 0-500
425 * [P |ORIFICL INLLT PRISS. , PSTA
: . - 0-50
501 . |P |LM, TANK ULLAGE PRESSURE PSIA
’ ‘lo-50
503 |P |LO, TANK ULLAGE PRESSURL PSTA
Y DESCRTPTION/LOCATION _
MEAS Ci T, |"ARIARE | STH. AZIM. | 8 RECORDING
NUMBER TITAN|PTECF NO. (Dra, & | TYPE RANGE
o (iAT'L) | (TNCHES) o
E(I| E a
FYT J 0-1500
880 |1 SFAL CABIE 359 |CIR LRS- TENS.
| M9
SEAL 0-1500
881 CABLEL 1 |CIR I.BS ,TLNS.
882 L " L81 " n
883 L n . 179 1" :i .
. 238
981 A X css 267742 150 |RAD | 10 HZ. :
EQUIP, tog
942 A X MODULE |2u460.0 | 150 |RAD "
983 | Al [x Css u 150 [Rap| " |+2g .,
98Y A X | IsA 2177.5 150 |RAD = *lg
TLTAN
985 | A x | sxczrr | 20548 |150 |map| r [+1g
986 A % £SS 2209 150 |RAD " +:1 g
987 A X css 281,9.8 | 150 |[RAD < +U4g
74




NESCRIPTION/LOCATTON =% &
€55 C YTl |2 PIENRE | 511, 22N, | B _ RECORNING
:;‘f,ﬁg;n TITANEIYCH NO. (Dirs., E TYPE RANGE
(AT'L) | (THCHFS) 5|
I |E|T|E | a '
| /
988 | & X css 2819.8 240 |RAD| " +1lg
. RLIG, 2 t2¢g
989 A 2776.7 |330° |RAD
i
. +: 8000
425y S X PH902 2505.3 | 151 |AX |[POISSON ue
UNT= ¢
. AXTAL
y2ssA |s | x " " AX b4
Lessp 5 X n " " CIR " "
: + 8000
4290 | S X LONG 2u14,3 | 158 |AX |POISSON ue
l'zgl S x " " " Ax " "
. + 8000
429s | s | x |- LONG 2265.3 | 162 |AX |POISSON ue
_ ; : + 8000
4296 | S | X " A 162 |AX " ue
UNI - + 8000
4326 | S x RING 2213.0 [L61.1|{AX | AXIAL ue
11327 S X " " Lﬁl’l AX n "
. + 8000
4387 | S X SF-3 2129,0 | 333 | AX |POISSON ue ¢
u388 S x " i ' " i lf. ."
; : iy +. 8000
4391 | S X s§-20 2123.3 | 145 | AX |POISSON| , ue.
[lagz S x " 1" " Ax ”n "
+ 8000
4393 | s X §-290 2109.9 | 145 | AX | POISSON, + ue
4y3gy [ : X " " " " " ;v
4395 g X " "ae " o " "

75




| DIYCRTPTIAN/TGCATION
MFAS. €8S | CrtiTe | .NIARE | GTH. AiiM. | B RECORDING
NINAER TITAN|PTECE NO. (6. & | TYPE RANGE
(¥AT'L) | (THNCHFS) "
t |elr] & . A
|
. + 8000
LL01 S X §-3 2109.9 | 335 | AX | POISSOMN ue
- + 8000
403 | s X §-3 2109,9 | 335| AX | roIssor _ue
. DOUBLE + 2600
yu63 S | X |I'BR 21460,0 |50 'TONGIPOTSSON ue
yyey S X =¥ » fi1io | " "' "
yuyG6s S X " " 170 | » " "
Hye6 | S ' | 230 | » " .’ "o
une7 S X v " 290 " " "
uy68 | s X| " " 350 | v " "

. , + 8000
4529 | s X s-21 211843 | 155 |AX [POISSON ue
usaﬂ S x " B " " Ax 1" . "
u531 S X " 1 ' " AX " "

76




‘ DFSCRTIPT ION /TOCAT IO 2
P'.FAS. C-N5T. !"ﬁ RLANE L ST "ZI!I. E RFCOPDING
NUMBER TITAN|PTECF No, (hFn. ) & | TYPE NANGE
(MAT'L) | (INCHES) 6] 2
Elr| e A
TRUSS + 8000
4800 X | sTRUT 2u84,0 |330 [ONG/POISSON' ™ ye
801 X " " " " w' "
1802 X " " 2140 " " " i
ng8o3 X " " " " " '.n
STUB
8oy .| X | ADAPTER | 2u55.4 | 326 Rl "
4805 X " " " R2 "
4806 X " " " R3 v
STUB + 8000
1810 X | ADAPTER [2u38,7 | 326 Rl ue
yg1l X " " " R2 "
l.slz x " " " 1(3 n .
ISTUB + 8000
4816 |S X WDADTOR j2455.4  [236 Rl ue
”817 S :" ” " " R2 . ".
Y518 S Y . i u R3 ",
STUB + 8000
ug22 |s X (ADAPTER |2u38,7 236 R1 ue
||823 S ;\ " " " R2 ”
yg2y |s X " " " R3 »
S.A. + 8000
4828 |s x | S-AS5B |oy3847 | 329 | AX JOISSON ue
ug29 |s o n o, #
. | UNIL-
1830 |S X RING 2209,5 [173.5[IR |AXTAL »
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DESCRIPTITON /LOCATION

MELS. G N ST, YA E RECORDING
N":{BF‘R (b U I'(‘-A'. A\'). (I)I'G. 8 TYPE RJ\NGH

(aT*L) | (INCHES) i

- |1 |E|r}E =

ug3l |s X i " 353,5CIR | " "
ng3z2 |s X " " 161, IR | "

STUB + 8000
816 S % ADAPTRR |2nss.u4 (236 R1 ue
"817 S :,c " " ”n Rz * II‘
ugl8 (s X " " " R3 "o,

f

STUB + 8000
ug22 |s X |ADAPTER {2u38,7 2136 R1 ue
ug23 |s X " " " R2 "
ng2u |s ¥ v " " R3 K

S.A. ' + 8000
u828 |s x | S-A55B |2y3847 | 329 | AX JOISSON ue
11829 S X " N " " AX " "
UNE-

1830 |s X RING 2209,5 |173.5[:IR |AXIAL "
83l |Ss X 0, 1 353.60IR | " "
ng32 |s X " " 161, J'IR | " "

78




T ————————

| - DESeRTPTION/TOCATICN
MFAS 55 [ C: NT.|UARTTIARE | 6746 .| B RECORDTNG
NIT4BER TITAN|PTVCE Mo, (DEG.Y & | TYPE RANGE
' (#AT:L) | (INCHES) E’
I |E|lr| & A
: UNI- | + 8000
1913 |8 X RING 2200,0 | 353.4AX | AXIAL ue
ugl'l S x " " " AY " ' |" J
. e | & oo
4917 | S | X Pyl02 |2339,0 |1ul [AX ,ue
f
h917p 8 X " " " CIR " "
1918 |s X " om " |aX | POISSON "
UNI-
4919 | s | X RIN3 2213.0 |173.5PAX [ AXIAL .
1,920 S X L n " " " "
L921 | S X " "o " ‘IR " "
- STRINGER
. A POISSON
Ty . 31 214349 | 15L.0) px o "
" " n n " n
L923 | s X
5256 |D X €SS 2679.2 | 330 |rap 14 INCIES
5257 | D X 2678.0 | 150 [AX " B3 Iycnes |
5258 | D X o 2678.0 | 330 |AX 3 INCIES
5263 | D X cSS 2463.7 60 | TAN 12 INCHES '
5264 | D X " 2u63.7 | 240 |TAN 7
. css : ;
5265 | D | X CENTAUR | 2463.7 60 |TAN -5 INCHES "
5266 | D| X " 2u63.7 | 2u0 | TAN HE»

79




NESCRTPTION/LOCATITON s
MTAS CS3 C-NP R RS | ST, AZIMe S’. kr.CORNDTNG
NITRER TITAN|PTFCR ND. (n:6.| & | TYPE RANGE:
e (raTeL) | (TucHES) :‘J
I |E|T] E A
L0
5280 X csS 22u1,0 | 330 |RAD | INCIES
-200
5281 X " 2213.0 | 150 |RAD INCHLS
, 2,0
5282 X " 2213,0 | 330 [RAD INCHES
- 2.0
5286 X RING 2209,0 | 150 |RAD INGHES
- 2:0
5290 X RING 2209.0 | 330 |RAD INCHES
- 2,0
5291 X " 2209.0 | 150 [AX INCHLS
2.0
5292 X " 2209.0 | 330 |AX INCILS
l - 2.0
5294 X 1SA 2.31,0 | 150 {RAD INCHES
_ 2,0
5295 X " 218..0 | 330 [RAD TNCHES
k "‘1,0
5297 X 1SA 2181.0 |150 |ax INCH -
1,0
5298 X " 2181,0 |330 |ax o
2.0
5299 X " 2181.0 60 |TAN INCHES
5300 X " 2181,0 | 240 |TAN "
. 1.0
5305 X 1SA 2127.0 | 330 [RAD - |INCHES
TITAN =10
5310 X SKIRT |2052.9 |153 X TNCH
190
5311 X 3 " 333 |\X - INCH
2 2.0
5371 X 2208.5 |60 |TAN INCHES |,
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' 10 . | 5
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. . 7 8
5465 |D X cce (2680 [150 |RAD | ” + 5 IN, Lb e
,:—d"-" i '
: .
+ 3 IN, L
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058~ ‘
syg7 D | X CoLTAUR| 2160 320 (RAD | " 2 IN. '

4

O 5468 | D X rss 2200|150 |RAD: * + 1IN,
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TITAN _ : j
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MEAS.. =
N0, LOCATION/DFSCRIPTION S RECORDING
_ © | TYPR NOR
5 RANGE
k]
SIROUD SIIEAR LOAD CYLINDER 0-20
5701 DISPLACIMINT STATION 2750 AD TNCILES
PAYLOAD SHEAR LOAD CYLINDER ' " |u-20
5702 DISPLACIMINT : IRAD [NCULS
AXTAL LOAD CYLINDER o -0
5703 DISPLACEMENT . 352 X INCILS
AXTAL LOAD CYLINDER' o , ,
5704 DISPLACEHINT . 82 X 1
AXIAL LUAD CYLINDER o
5705 DISTLACEINT 172 AX "
AXIAL TOAD CYLINDER | o
15706 DTSFLACIZIINT _ 262 X " '
CENTAUR CENTIRLINE TO N Om 18
5714 BUTLDING DLFLECTION -X S ] LASER (INCHES
' CENTAUR CONTENMLTSE TC BUILDING E | Qe 10
5715 DLITECTION -Y , W v [[NCHES
SIROUD SHEAR LOAD CYLINDER lo-z0
5721 DISPLACIMENT STATION 2868 RAD TNCHES
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APPENDIX B %
by H. E. Ledyard !

’f' Differences in Configuration between the Proof Flight
/ Structures and the Test Specimen

PROOF FLIGHT CSS DESTGN CHANGES ' .
NOT RETROFITTED TO TEST CSS o

. 1. ¥I" section cross braces in the nose cone at Station 2867 (test CSS N
Sl has angle braces). r

2, Radioactive Thermionic Generator (RTG) cutout, 15" x 12" at Station :
2649 to 2664, azimuth 90 (test CSS has no cutout]. ‘s

3. Air conditioning door cutout at Station 2670 117_1, 3/8“ narrower
than test CSS cutout (test CS§ cutout at Station 2656{131°).

b, 2.27 dlameter encapsulatlon bulkhead lanyard disconnect cutouts at
Station 2502(92° and 54°) (test CSS has mo cutouts).

5. TFlight vent holes - forward vents at Station 2471 and aft vents
including those for the Titan skirt at 3tation 2221 {(non-flight vent
holes on the test CS58).

6. Fiveoaft purge seal éccess doors, i.e., additional door at Station
2241(1357) (test CSS has four doors).

7. Lock bolts incorporated at the split limes, Station 2687 (test CSS
has rivets).

8. Flight €SS has strengthened ring at Stationm 2523 and an additional
ring at Station 2251.

9, Boost pump door redesigned to be solid with full length stiffeners
throughout (test CSS has no door).

o A Kb G

10. Flight CSS RTG cutout has channel stiffener on inboard surface of
panel doubler,

11. Flight CSS forward and aft thermal shields have strengthened tie-down - }
tabs. i

12. FBR bearing block assembly and flttlng assembly fabricated u51ng
steel (test CSS has alumimuim).

13. Lock bolts at range safety command antenna splice on flight CSS
{(test CSS has rivets), -




A
i TEST PECULIAR FEATURES NOT
ON PFROOF FLIGHT CSS /

! 1. A removable notched dome ring installed at Station 2867, g
2. A remgvable a%ial load application ring instélled at the transition if
5 I of the 25~ and 15  cone at Station 2806. -
3, Three U-inch diameter holes and associated doublers incorporated b 4ﬁ£€
, in the payload area at Station 2626. : ';
> 4, Removable plate segmgnts installed at three places at Stations 2732, N _{7”

2753, and 2777 in the 15° cone,

: OTHER TEST CONFIGURATTON
" DIFFERENCES OR CHANGES

'} 1., The encapsulation bulkhead not installed.

2, The T-U4 panel not installed and the T-U chute replaced with the "
1 Design Evaluation Test unit.

3. Radius blocks imstalled on the Centaur tank at Station 22”0(?19 ringa.

~ ORIGINAL PAGE I§
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APPENDIX ¢
by G. S. Sarvay
Summary of Stress Bata forx Tests SE and TE-PA

In this summary test 2E stress values (Ibs/sq.in.) for
the measursments located on the €SS structure are plotted
versus equivalent line load (lbs/in.). Test 7R-2A stress

measurements are plotted versus applied shear load (1bs).
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APPENDIX D
Summary of Deflection Data from the Real-Time

Monitoring System for Tests 3E ani 7E-2A
and for Tests DR 1 and DR 2

The deflection data is included in this summary of the
real-time data as displayed on the CRT display screen
and played back on the printer/plotter system in the

control room.
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} | P-3 CS5 DVHGMIC ©USPONSE  @4-82-7.. @98, 1S 2% 23 960 OH-LLE ZF
| DR | . wITHOUT FER.(TEL 21) DAY HR MI4 T°.C MSEC
, PUN T START

/ #3  LHZ2 TRHK ULL PRESS

SBlP 23,3524
. SE3P 33,:24 #A LIX TANK ULL PRESS

327P 338.39 #A CENTAUR TRANK STRETCH 540P 14 424 #4 CENTAUF INT BLKHD
328P 12,793 #f SHROUD CRELE STRETZH S41P 9.6245 #D CEZNT INT BLKHD DP o
i
P 332P .09PEO #D SHROUD LD CYL DEL P ) ’
e 445L  .BOCO0 #  FER STFUT 178" A
T 4466L .0e0 &  FER STFUT 23¢°
21SL 390.8M¢ # FOPWARD LOAD FIY 4467L -.S27-3 # FaR STRUT z50”
§721D -2.7452 1  SHEAR LOAD DEFL. 4468l  .99060 #  FBR STRUT 350°
4453L .00000 % FBR STRUT Se”
5464D -0.1288 1  CSS LEFL STA 2997 4464 .P0200 #  FER STRUT 119°
od 5465D -.6900! I CSS DEFL STA 2680
5466D -.@555@0 1 £S5 DEFL 2460 150  FBRT -.197-3 $= F2F TOTAL LOAD
\ 467D -.R18%3 T CS5 DEFL 2468 330°
54650 -.@1249 | CSS DEFL STA 2209
5465D -.00333 I CSS DEFL STA 2177 |
5479D -.2B424 1 TITN DEFL STA 2090 :
ORIGHVAL ]
o PAG a
! - liquz quj B IS ;
s D 3
[
; 3
B-3 CSS DYNAMIC RESPONSE = @4-88-74 @98 1S5 44 31 915 ON-LINE - ZF :
DR | WITHOUT FER.(TBL 81 DAY HR MIN SEC MSEC ' i
RUN 1 MAXIMUM LOAD L
SE1P 20.524 #A LH2 TANK ULL PRESS e
’ S563P 30.124 #A L0¥ TANK ULL PRESS ;
327P 14.399 #A CENTAUR TANK STRETCH S40P 14.412 #A CENTAUR IMT BLKHD
228P 13.599 %A SHROUD CABLE STRETCH 541P 9.6123 #D CENT INT BLKHD LP
332P -S516.80 #D SHROUD LD CYL DEL P
4465L .DAEAR # FBR STRUT 17@°
44661 .09PBB # FBR STRUT 228~
_215L 19200, #  FORWARD LOAD FIX 4457L -.08128 # FBR STRUT 2¢@°
§721D 2.5508 1  SHEAR LOAD DEFL. 4468L .@80077 2  FBR STRUT I5B°
4463L .0PAAO # FBR STRUT S@°
5464D -3.7922 CSS DEFL STA 2807 4464L .0PGAO # FBF STRUT 11@°

5465D -2.8452
5466D -1.6756
5467D -0.7921
5468D -0.4655
5465D -B.2655
5476D -.02251

C5S DEFL STR 2€80

CSS DEFL 2468 1583° FBRT -.469-3 $= FBR TOTAL LOAD
C55 DEFL 2468 330"

CSS DEFL STR 2283

€SS DEFL STA 217

TITN DEFL STA 2850

e e e e I ]
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DR |\ a8-74 RUN1 RELEASE 998 19 45 32 283 ON-LINE =~ ZF.
DAY HR MIN SEC MSEC :

; 5464D 5465D 54667 5467D 5468D 5469D 2150 TIME
T I I 1 1 1 * MIN SEC
.coeen .00243 .BB445 -.81293 .0B149 -508-3 28.0a88 45 32 J
.03899 .B1508 .nee39 -.p12389 .AQ233  -.@pEss .BREoe 45 38
i .ae299 .20433 .BY583 -.01480 .08233 .580-3 12.6000 45 28
' -.21733 -.0124% -.08449 -.01600 .50B-3 -.001438 . .00000 45 27

1
1

.68593 .AEB7SH .0B235
{ .08539 .0avse .BRsS39

.71053 .5A8-3 .AE249 12.06a 45 25
. 09533 .B02393 .500-3 10.060 45 24

? -.n48R3 -.AZSA% -.@135@ -.92000 -.P@399 -.@@143 10.000 45 22 )
f -.02123  -.01508 -.M@893 -.@1799 -.@B@299 -.80399 10.600 a5 21
.82000 .02250 .A1S08  -.08700 .0B343  -.00149 .0BEse 45 19
.00253 .03429 .AP143  -.@1193 .pABEA  -.B0239 18.080 45 17
| .AR5399 .0e923 .e@s%2 -.887o0 .520-3  -.pB449 .BBREC 45 16 ¢
, -.31793 ~.@1243 -,@3599 -.91093  -,00393 -.08645 10.060 45 14
f .B4z0n 23560 .B2108 .a0439 .00549  -.509-3 18,000 45 12
-.0333% -.02600 -.B@7S@ -.@1695  -.@B399  -.00593 .A005a 45 P9
-p.iT90 -@.1225 -.@67S@ -.04E@@ -.E1250 -.@1243 16.000 45 @7
0.5739 P.4575 8.2730 9.1p70 .05C00 .05650 .0PEeE 45 06
. -Z.7801 -2.8426 -1.6726 -05.7321 -B.4€85 -0.2650 6158.0 45 g4
v -3.7851 -2.8425 ~-1.6748 -0.7%11 -@.45685 -B.2659 10578. 45 @3 -
I -3.7922 -2.8452 -1.677@ -2.7881 -P.4695 -G.Z668 19528, 45 89
‘ -2.7922 -2.8452 -1.677@ -0.7221 -@.4695 -B.2665 184292. 44 S3
B > CSS DYNAMIC RESPONSE P4-A8-74 B398 19 47 S1 126 ON-LINE ZF
PR | wWITHOUT FBER.(TBL BI) DAY HR MIN SEC MSEC ' T

RUN 1 POST RELEASE
; SAIP 28.548 #8 LH2 TANK ULL PRESS
SE3P 30.124 #A 0¥ TANK ULL PRESS

327P  340.73 #A CENTAUR TANK STRLTCH S48P 14.412 #A CENTQSUR INT BLKHD
1 323F  14.39% #A SHROUD CABLE STRETCH S41P 9.5356 #D CENT INT BLKHD DF
| 332P 2.883% #D SHROUD LD CYL DEL P i

e S ni iy et e d Lk Y e e e bt

4465L .@0P80 # FEFE STRUT 178°
4466L  .BEEER #  FBR STRUT 239°
215 12,002 = FORLARD LOAD FIX 4467L -.d447-7 %  FER STRUT 299°
S721D 2.5143 [  SHEAR LOAD DEFL. 4468L .A@ABGEA % FER STRUT 350°
4463 .pBERA #  FER STRUT SB° t
S464D .01199 [ (€55 DEFL STR 2887 4464 .pOPER #  FBR STRUT 118° 4
S465D  .@1Z43 I £SS DEFL STA 2638 : 3
5465D  LA37S0 1 £S5 DEFL 2469 i1S@°  FBERT -.163-3 $= FER TOTAL LOAD 3
54673 -.A11%3 1  CSS DEFL 2460 330°
S468D .@A242 1 0SS DEFL STA 2203
S469D .83499 1 CSS DEFL STA 2177
S47@8D .08703 i TITN DEFL STA 2058

121




£-3 £S5 DYNRIMIC RESPONSE

04-03-74

PR 2 WITH FER.(TBL @1i)

PUH 1 START

I27P 3ET.18  #°3  CENTAUR TANK STRETCH
I2G5P 12.793 #A  SHROUD CABLE STRETCH

332P -1.5009

SS DYHAMIC RESPONSE
2. UWITH FBR.CTEL B1)

215L 90.n08
ST2iD ~-.DA293
5454D -.00299
54650 -.00243
S.A05D oonng
S.4a57D N
SJC2D 0nnen
S452D .00m30
S470D .7S8-3
BE-2 C

DR

FUN 1

327P
322P

232P

215

Srzip

536D
455D
S455D
S357

S4:7D
S453D
547D

#D

—

L B

SHROUD LD CY¥L. DEL P

FORWAFD LOAD FIX
SHEAR LOAD DEFL.

CRS DEFL STA 2207
CSS DEFL STh 2690
CSS DEFL 2440 1%0°
£SS DEFL 2«3 330"
CSS DEFL ST 27209
€SS DEFL 5Tn 2177
TITN LEFL S5TA 2056

MAX, LOAD

12.739
14,399

-463.50

N1=0.,
5.R9343

3.3131
-2.4901

1.4535
-0.3430
-.4415
-0.2855
-.03101

#A

#D

—

B e Rl ]

CENTAUR TANK STRETCH
SHROUD CRELE STRETCH

SHROUD LD CYL DEL P

FORWARD LOAD FIX
SHERR LOAD DEFL.

CSS DEFL 5Tn 2807
LSS DEFL ST 26u0
CSS DEFL 240G/ 1507
CS5 DEFL 24cm 3307
CSS DEFL STA 2289
CSS DEFL STH 2177
TITN DEFL STR 2n5Q

029 13 23 13
DAY HRE MIN SEC MSEC

SaipP
SH3F
S4apP
S41P

44650
4466L
4467L
44000
44630
4464L

FERT

28.6853

23.248

14.412
12,462

1€ 28
2R.173
18,831
12,128
.Anang
-9,7696

2r.283

#1
#1

#A
#D

# #F #F F * #

-
[]

P4-09-74 @99 19 43 28 720 ON-LINE ZF

112 OH-LINE ZF

LH2 TRHK ULL PRESS
LO¥ TANK ULL PRESS

CENTAUR INT BLKHD
CENT INT BLKHD DP

FER STRUT 172"
FER STRUT 238"
FBER STRUT 290°
FER STRUT 350
FBR STRUT 5B*
FER STREUT 118°

FBR TOTAL LCAD

DAY . HR MIN SEC MSEC

S0P
SB3P

548P
541P

4465L
44G66L
44e7L
4468L
4463L

4464L

FBRT

24.874
33.974

14,412
9.7436

1448.5
2858.5
802.53
=139¢7..7
-2098.3
-644.75

6493.2

*#A
#A

LH2 TANK ULL PRESS
LOX TANK ULL PRESS

CENTALR INT BLKHD
CENT INT ELKHD DP

FER STRUT 170"
FER STRUT 230’
FBR STRUT 290°
FBR STPUT 250°
FBR STRUT 5@’
FER STRUT 110

FBR TOTAL LOAD



e [

e —— - 4

DR 2 4-9-74  RUN 1 WITH FER 99 19 49 53 638  ON-LINE ZF

RELEASE - DAY HR MIN SEC MSEC

454D 5465D 54G6D S467D S4GRD 5469D 215L TIME

1 1 I 3| 1 I * MIN SEC

-.02180  -.A1749  -.AB7S@ .B0A%9  -.00243  -.BA%43 10,908 43 53
-.@n533  -.00493  -.00149 09033 -.80143 -.Aa249 19. 068 43 57
-.03000 -.02493  -.01350 08099 -,BA449 -.@B959 19.800 45. 56

03300 .01939 011599 .ANN95 L0099 -.@B700  20.000 43 54

. AAS39 .0n433 L0014% A0N99 - @oAs9 -.0A7SAe .00A0A 43 53
-.p3300 -.AI000  -.016493 L0099 -.0R493  -,00843 10, 006 49 51
" .02699 .A1500 L00593 . .Ans99 00243 -.BA393 20.A0A 43 43
n.1320 .A9501 LAS7A0 . 00399 LB1139  -.06159 18,000 43 47
-0.2130 -0.1625 -.09301 -.01799 -.02900 -.B2499 10, AAn 43 45
-n.1020 -.NETSE  -,@3000  -.PA7N0 -.01049 -.B1249 20. 00 45 44
-0.1920 -A.1850 -@.1260 -.01099 -.07501 - .@A7301 20.080 49 42
-3.3150 -2.4275 ~1.4%20 -N.3470  -0.4415 -0.2855 10430, 43 4 -
-3.3150  -2.4875  -1.4520 -p.4415 -0.2855 10420, 43 38
-3.3181 -2.4901 -1.4535 -0.4415  -B.2855 10420 , 49 36
-3.318 -2.4901 -1.4:¢ -M,4415  -@.2895 10410, 49 35
-3,32181 ~-2.4991° -1.4535 -0.4415  -B.2855 10456 a3 33
=2 3150 —2.4875 =1.4535 -1.4415 -B.2855 18420, 49 31
-3.3181 - =-2.4901 ' -1.4535 -1.4415  -B.2855 10470, 43 29
-3.3181  -2.4901 -1.453% -0.3430 -B.4415 -0.2855 16430, 43 27
-3.3241 -2.4976 -1.4565 -0.3450 -0.44380 -0.2855 18418, 49 22

B-Z £S5 DYNAMIC RESPONSE D4-B3-74 P93 19 49 41 657 OH-LINE ZF

DR 2 WITH FBR.(TBL A1) DAY HR MIN SEC MSEC

RUN 1 osT E E
}7 RELEAS s SBIP 24.874 #A LHZ2 TAHK ULL PPESS

SA3P  33.343 #A LOX TANK ULL PRESS

327P 12.795 #A CENTRUR TANK STRETCH S468P 14.412 #A CENTAUR INT BLKHD
Z28P  13.993 #A4 SHROUD CABLE STRETCH S41P  9.7374 #D CENT INT BLKHD DP

2722P  1192.39 #D SHROUD LD C¥L DEL P

4465L 799.71 #*  FER STRUT i7@”
4466L. 918.21 #  FER STRUT 236°
210l -1n.nnn, #  FORWARD LOAD FIX 4467l 2B0.87 #  FBR STRUT 29p”
57210 S.6008 I SHEAR LOAD DEFL. 4463L -723.28 # FBR STRUT 25@8°
4463L -1035.1 #*  FOR STRUT S@8°
”‘”‘D —l.qﬁrl 1 CSS DEFL STn 2807 4a64L -332.15 #  FBR STRUT 11@°
G I E55 DEEE -5TR 2680 :
I LS55 DEFL 2468 15087 FERT 3B32.3 $= FBR TOTAL LDAD
I C25 DEFL 2460 3507
I C55 DEFL STR 2207
Lo (02 0 i 5 e | i C535 LEFL STR 2177 ST
547AD -.07976 I TITH DEFL 5TA 2@5A
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B> TS -FET-7F
FOF HO.
43260 NR.Te
43270 E1%

T G T ST S S . BT B TR R o B 23

22674 194205
42740 - 12[3.9
43350 . 414,95
3345A -379.46
4319C 3282.5
4920C. 8125.7
9132/ S570R4.0
4674C -1570.3
46750 3€A.S57
6745 -604.87
424AC -2794.1
A341C | 5399.7
Z401A  1302.8
4344C  1303.6
4345C° -2117.5
3445/ -403.90

45130 -96.320
49140 -919.75
G134A -508.03
52940 03900

VTH FERD
1 L0AD APPLICATIuH (UP)

43915
i A
43935
47955
44015
440325
45295
45315
45325
453245
44631
44640
AAESL
44661
4467L
4468L
FERTL

5297D

S41P
540F
SAER
Sap

TEST

B-3 CSS EET 7E (WITH FER)
1 LOAD APPLICATIOH

FORFAT MO.
42260
dZ27C

—ae

Sty

232.47
47 .064
140,26
-255.03
-159.76
-262.59
LAeGon
L Aanoe
L ARnnn

-394, 28

4TF40
4335C
3345A
4318
43280
F192A
AETAC
AGTEC = 1075
EVdSA -244.83
A348C -311.45
4541C -vE. 441
3401R —124.94
4244C -0.3020
4345C =2.2269
34458 —-1.5644
4313C -524.09
4214C -154.22
9134A ~-339.15
5294D 09000

PP PN T S PNRT ST ST PRGN ST (Y ST S PTG QT ST

4391S
432925
47975
45055
441015
449035
5295
45315
45325
45745
A4 3L
44641,
44551
a4G6L
44571
44R31L
FERTL
S227D
S41P
S4apP
SEA3F
Sal1r

KT |

il e | T |

-11¢77.7 4P
=2n14.4 4P
774,90 4P
—433,.92 4P
18545 1P
-2566.2. WP
-2355.2 #P
=1611.5 =R
sR2.02 #
1286.3 #
(51.53  #
-111.54
715,81 #
460.23 4
~454.935 #
=@ 1138n 1
6.2374 #D
14.513  #A
45,247 A

TZINTR
foa P

7E -

A1)

2 A

65-10-74
CupP)
216.96 P
123.97 #P
247 9K #P
=123.98 &P
=340.93 4P
—13835.96 #P
92.954 &P
LAnann  #P
LA0aen - &P
=-154.97 #P
-00.808.
-176.72 #*
-101.V9 #
20,280 *
40,324 #
1fn1.79  #
S2.783 #
=.988-3 1
6.3287 #D
14,487 #A
45.273  #A
33.790 #A

124

17 289 42 a74

12 ON- 1 THE
DAY HE MIN SEC | 5 :
54540 -.NGAB1 1 54510 -8, 1650
2464DD  .8N262 1 S2uGh -2, 1583
5455 03200 1 5453D -0.1478
221300 -.01458 1 2464D -B. 1620
272Aa0Db -.a1249 1 5456D -.B4650
218100 .6A243 1 52800 —.BRNAGD
21770p -.n2158 1 S2682D —-.05160
2678AA -0, 1867 X% 228910 - . 05056
2212AX -.0v381 % 2181LD -.04008
2209A% -.0G501 % 2177LD -.84108
2181AX ~-.0A5688 % 53A5D -.A2550
2177a% -B.1142 2 S463D - .BEn0A
2A1L. SA.ANG #  267ERD  .AALSE
262l -75.088 #  2212RD .551-3
2030 00008 # 2209RD  ,523-3
204L -125.08 % 218IRD .982-3
fXPSL -153.60 #  2177RD -.i63-3
2R6L  175.A0 #  ZBSERD . 138-4
7O1D ~.@z000 I 2036RD -.256-3
216L -50.A0AQ #  2626CD -0.216A
s7az2b -13.970 1 2454CD -0. 1646
52920 .00enn I 2241CDh —-.02800
iz@ 1?7 328 82 a7y OH-LTHE
DREY HR MIN SEC MSEC
5454D -.08143 1 54510 .024399
246400 ~.p@143 1 52560 .RAERGA
545380 .@nAEAa I S453L L Aneaa
221300 .eA0ae I 2454h - 0143
22090D ,p08aaa 1 54560 —, 08299
218100 .00nBa I S2800 —-.npEAS9
21770D  .aeoae 1 52820 .ASROA
2678AX  .@poon Z 22@5LD .02008
2212A¥%  .oBRog % 2181LD .0aang
229X  JARAAR % - 2177LD 07060
2181A% -.250-5 X o3850 (5UA-3
2177AX —-.250-3 % S46ZD  .8G50a8
201L 25n.88 # 2678RD 000603
202L 50.280 4 . 2212FD - .09R60
ZBZL .00oRA #  22A9FD 09600
284l .80888 #  ZI81RD  .3S58-5
AXPSL 30B.68 #  2177ED  .411-5
2BRL  425.88 #  ZASZED .@A5Aa
57810 —-.p2aan I Z2A36RD  .320-5
216L —I@.Bﬂﬂf # 2626CD -.09149
57820 .oeaes I 2464CD .@14-3
53930 .BooBe 1 2241CD -.B0AE99

HHMHHHD—‘HHH-ﬂHo—!M.—IHM.—.H.—‘HH
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R e el

B-3 C55 EET 7E (iﬁTHAEbR) A5-180-74 1Zn 17 a4 27 361 ON-L IKE
FORIMM 1. 1 LOAD AFPLICATION CLIP) DAY HRR MIN SEC MSI
A326C --.33.6 B 43918 -575.90 & S5454D -.PBI49 1 GS1D LBRROR
4z27 15.683 % 43925 -081.8v & 2404DD  .80149 ] 52560 -.08700
32670 -1230.9 % 43935 -Lel.80 4P bR bt d IR [ 1511 17 R | 5453D ~.01043
4334C 1389.6 $ 43955 -557.90 P 22130D .0080R I 24640 .A0149
43250 -22n3.9  F 44015 -588.90 +F 220900 .@6opo S456D -.00750
3345 -4413.37 % 44935 -557.90 #P 218100 o080 1 S28AD  .80g99
4319C  .0@ARR % 45295 ~-601.87  #P 21¢7V0D  .0R00E 1 5232D .ADDOA
43z20C  LOANBA $ 45318 -4G9.50 ¢  ZE70AY -.A2024 % 2209LD .00000
91924 .ANRAR % 45325 -525.90 #F 2212AX -.00774 % 2181LD .ARAB0
4674C 956,27 % 45345 -495.90° +P 22000 -.008AA 2 2177LD .AERGEA
AR7SC -1737.8 44631 =28.303 # 21810k —.08249 ¥ 52050 . /ANR3Y
6745A -390.31 $  4464L -127.63 # 2177AX -.00099 % 5463D .250-3
4348C -2532.2 % 4465 10,179 * 200l SSnn.e # 2672RD - . 220-32
4241C -62.752 3 4466L -40.562  # 2R2L 5425.8 # 2212RD .987-4
34018 -1297.5 % 44671 -4n.326  * Z0ZL 5425.9 #  22A9PD ,948-4
4344C 1787.6 % 4468L  .e0ann 2ndl.  5625.8 # 2181RD .356-4
434SC -1953.2 3 FERTL 28.144 & AXPSE  219¢5. % 2177RD .164-4"
J445A -ET7.761 % 5297D ~-.00493 ] ZO0BL  3V5.00 #  2053RD -BCoea
43136 5983 % S41P. 6.2873 @D Sr01p .A1539 1 282Z6RD .BAZOA
4314C -18132.6 % S40P 14.474 #A  216L 20.860 # 2626CD -.01199
a9134f -651.84 T SAZP  45.324 v 57020 .80R6e ] 2464CD . AERED
52940 L0000 | S01P- 2,824 wA 5298D  .A000B I 2241CH L 0E099
7esT 7& -2 A
B-3 C55 EET PE (WITH FER) A5=10-7d « 130 =17 “SA— 24 167 - BN-LINE
FORMAT NO. 1 LOAD APPLICATION (UP) DAY HR MIM SEC MSEC
4326C -11AR4., % 43915 -3222.8 *#P 54540 -B.2985 | 5451D 1.75@1
4327C -15.688 3 43325 -S0SMA.S  #P 246400 B@.1453 I; 92560 1,3894
2267A -5503.7 % 43935 -35811.5  #P 54580 -.82158 1 S453D  1.2958
4334C 6321.8 ¥ 43955 -4673.8 #F 221200 .@8%0m 2464Dh  A.8461
4335C -18875. % 44815 2914.8 &P 270500 .B7358 54560 B.6875
3345 -1676.7 % 44035 3441.1 +F 218100 .B3200 1., 5200D ©.3429
4318C .60 $ 45235 -4n28.2 #P  21770D -.B2549 9252D B.2640
4328C .00008 % 45315 -S288.8 #P  26788X -0.1143 % 2203LD B.2075
31928 .NoBOR % 95325 -4245.2 4P 2212AX -.B6626 % = 2181LD B.1732
4674C 2337.3 % 45345 -4028.2 #P  2009AY -.07225 % 2177LD B.17605
467SC -6914.8 % 4463L -969.62 # 2181AX -.A34962 ¥ 235D B.1415
6745SA -2013.1 % ddedl -10720.2  # 217VAY -.BA724 ¥ 54630 .A6A7S
434RC 334.7 % 4a65L  S59A.47 % 2L 5558.8 = 2G67RFD ,AN129
4341C -94.128 =% Adcal - 922.84 # 202 5500.8 #* A212RD 75 -3
3401A  2120.2 % A4ETL 445,59 # 2021 SE5E.0  #  22A5FRD L G40-3
344C -3743.1 % JAGEL -FEZ.FE O+ 2B4L 575R.8 #  Z18IRD  .S549-3
4345C 44710 % FERTL 3ZZG6.8 # HAPSL 22458, % 2177RD  .712-3
34458 S5a44.06 % 52970 -.AR326 1 SRGL FA25.@ #  2ASERD 315-4
4313C -165A.2 % S41P 6.3493 #D S701D 2 9501 1 2BZERD .425-2
4314C 2362.1 % 540F 14.499 #A 21EL  .80R08  * 2626CD B.9966
3134R B55.96 % SB3F  45.324 #A  5792D .P0G@B 1  2464CD 0.7007
5294D -2.1260 i SOIP 32.849 =4 5298y .PGABA I  2241CD 9.3285
ORIGINAL PAGE IS
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TEST 7E-2A

B-3 CS5 EET 7E (WITH FER) 05-18-r4 138 1796 .23 313 ON-LINE ZF
FORMAT MHO. 1 LOAD AFPLICATION (LR DAY HR MIN SEC MSEC
4326C -18R27. % 4:915 -58B6.7 %P 5454D -8.6856 1 5451D 3.5750 I
4327C 31.376 % 43925 ~9571.5 #P 2464DD @.3521 1 h256D 2 2:8211. 1
3267A -9233.8 % 43935 -6877.7 #P 54580 -.07 101 1 94530 2.6144 1
43340 0 12073, % 43955 -9602.5 #P 22130D 0.1878 1 2464D  1.6958 I
4335C -12204. % 44015 6798,.7 #F 220900 .@2101 1 5456D 1.1955 1
3345A -30L5.0 F 44025 7411.2 #P 218100 .84608 1 280D RB.B37 I
4318C  .nADRR % 45295 -7BRILS  #P 207 720D =:A2700 ] 52820 . 8.5788 |
4220C 00000 % 45315 -11072. #P 2673AK -B.1653 % 2205LD 8.4412 |
9192 .0000B % 45325 -8488.8 #P 2212AX -.08v5¢6 Z#  2181LD A.3382 1
4674C  60N5,0 % 45345 -B8483.6 #P 22009AK -.09026 % 2177LD B.3292 1
4e7S5C -14R02, % 4463L -234Z.00  # 2181Ax -.B7281 % 535D @.2315 1
6V45A -2928.7 % 4464L -1256.5 #* 2177AX —.0N0993 2% 54630 .A7S75 1
4z40C - 11505, % Ade5L 15497 .5 % 201l SenQ.@8 % 267ZRD  .060306 1
4341C -156.88 % 4466L 2522.6 2021 5450.8  # . 2212PD  ,0A229 1
3401 S57d4.2 4467L SE7.56 # <03k . 5475.8 %  22A9RD 09252 1
43440 -R331.0 % 4468L ~-1475.8 # 24l SEER.B # 0 Z181RD Balla 1
4345C 12158, % FBRTL v294.8 = ARPSL.  223008. 4+ 2177RD .BA168 I
34454 1613.2 % 525¢D -G, 14480 1 el 147Zh. - 4. 2A53RD eal=g ]
4313C -2883.7 % 541P 6.3993 #D arfld  S.oopn I 203ERD BEEEE ]
4314C 7327.2 % S40F 14,524 #A 216k -28.080 #7 2626CD 1.9291 1
9134 2213.7 % SB3P 45.273 #A or82h; - JBassy ol 2464CD  1.34228 1
5294D -0.2753 1 SBIF 33.773 #A 52980 .@Aooa 1 2241CD 6.5668 1
TEs? 724
B3 ERSEEETICE ‘(WITH FBR) n5-1A-74 138 ~18 89238 1en ON-L INE ZF
FORME 0. 1 LOAD APPLICATION CUPD DAY HR MIN SEC M
4326C -.5252. % 43915 -2612.0 #P 54540 —-1.0845 1 24510 5.4848 ]
4327C -94.128 % 43925 -14n59. #F 2464DD B.5682 1 52560 4.2623 1
3267A -12673. % 439358 -972G.S5 #F 54530 -@,1510 1 5453D 2.53v6 1
4374C 187230, % 475995 <13626. 2R 22150D 00135 I 24840 2.5470 1
4335C -Z6183. % 44015 11197, #1* 220900 @.1120 1 24560 1.8815 1
3345A -3653.2 % 44835 1°PG38.  #F 218100 .058%8 I 52600 ©.94321 1
4318C .006RA 3 45295 -1149a. #FP Z21vr0D -.AZ2158 | 9282007565 1
4920C .008R9 % 45315 —1654n, #P 2678AX -0.1603 2  2209LD  0.68683 I
91924  .0NBNA  F 45325 —-12914,  #P 2212AX —.0¢376 % - 2181LD- 85628 1
4674C 3510.0 % 45345 -13718. #P 22098X -.8357¢ #  2177LD A.4548
4675C -21575. < 4463L -3564.5 #  2181AX —-.07213 & 53050 A.3684 1
E745A -5232.5 % adedl -1747 .3 # 2177AX —-.01049 % 543D 89376 1
4348C 17985, % 44651 2248.0 # 201L 5625.4 #  2678RD gras4e I
4341C -298.06 % 4466l 3631.5  # 2n2L  SSAn.A  # 2212RD aRans I
2401A B8AZ.5 % 4467L  1451.7 # 203L 5558.8 #  Z2289RD . .08B437 1
4344C -14454. = 4458L -2351.11 #* 204L  5708.8 # . 2181RD - ..00223 1
4345C 19999, % EHETE ] S ANPSL. 22375. # - 2177RD - .AA254 1
3445 2277.1 % 3297D -B.21cft. 1 2061 . 2200R. #  2A5ZRD © .433-3 1
4313C -4126.8 % S41P 6.43624  #D SralD  B.7OY I 208BRD 35, 86258 T
4314C 11332, % S540P 14,499 48 216L -60.0BO  #  2626CD 2.8530 1
3124 36A7.0 % GAIP 45,242 4R SVEZ2D -.03R08 I 2464CD  1.9788 1
5294D -D.4299 | o100 R Totls MR | it |ad) B 1 g da et | 2241C B.8121 1

126

ORIGINAL PAGE 5

B30
W

POOR QUALITS




FORMAT NO.
4326C -33128.
4327C -78.441
Z267A --16593,

i

4334C . 25723.
4335C -35438.,
Z345A —43954.2
4219C .mInee
49200 aRnaoon
9132A .A2020
4674 12ER4.
467SC -22336
E745A —THES.5
434AC 24345,
4341C =2
34n1A

1

43440 =203
4345C 2

34450 235
4313C -5240.
4314c 1
91344 S
5294D -0.

B-Z CSS EET PE (WITH FER)
1 LOAD APPLICATION (UP)

)

FORMAT .
47260 -43570.
4327C -203.93
I267A -21887.
4334C
4335C -47712.

33450 -HZAN.7

49180 L 0NAog
43ZpC  .0oeoo
9132 .0000H
AGT4C 17655,

4675C -38724.

CrdEa 10534,

434AC 33726,
A741C .
24018 1R5T
4344C -200R5.
4745C  ZVREI.
Z4458 0 4410.2
4313C -7480.7
ASTAE - eSS
134 7923.2

5294D -A.8536

TEs7T 7PE~EA
£-3 CSS EET 7E C(WITH FER)
1-LOARD APPLICATION C(UF)

L - B - ST U T R A R BT

PP PP PN PP PP PP ST S R T ST ST ST SRR

43315
43925
43938
43355
44015
44035
45295
45315
45325
45345
446310
44641
44650
44561
4467L
44681
FERTL
52970

S541P

S40F

Sa3P
Sa1pP

n5-18-74

-11057.
-18760.
S13182.
-17R47.

16538,

13991 .
=152654
—22348
=17vA4A62.
—1834%6.
=S4,

b Jym § g
TLLOH .

) e
G275,
12926,
~3205.
15736
L A A
6,387
14,537
45,224
35.943

T oO@

#P
#P
#P
*P
#P
P
#*F
#P
#P
*P
+#

4

3

Eid

TEST 7E-2A

AS-1A-74

42915
43925
43935
42255
440118
441325
45295
45315
453528
45245
44630
44640
44650
4AREL
44E71.
44630
FERTL
5297D

541P

S548P

SO3P

SA1P

=15296.
-26201.
-1678
=-24138.
234306,
180549,
-2B093.
-30614.
=23922.
~262Z01.
-RE9Z.

L A

Uy |

—
gl
i
(5 ) B 5 o B 1% R

1 |
T O M)A NT
AT T
=l
Jo=— g Mmr

#P
*P
#F
#P
#F
#P

# F
™ o m

*
-3

£ o 3k 4 F HF X 2 ¥

n

#*
D

#A
#H

127

130 18 @6 81 886 ON-LINE
DAY HR MIN SEC MSEC
6454D -1.509A ] 5451D 7.4248
2464DD B.7566 I 5256D 5.3519
5458D -P.1855 I  5453D 5.4@38
221300 @.12e0 1 244D 3Z.4845
22080p A 1610 1 54560 2.4629
218100 .BS850 1 S286D  1.2849
217700 -.01400 1 5282D 1.#329
2678AX -B.1578 ¥  22A5LD - B.5483
2212A% —.@7101 ¥  2181LD 0.6365
2209A% -.A9876 % 2177LD 0.6583
2181AX -.AF7E3 %  5305D M.48A0
2177AX =.PN97S % 54630 A, 10a82
2A1L SES0.0  # 2678RD . BONMRZ2E
2021 5625.8 #* 2212FD LBLSAE
2R3 S550.0 % 2209RD  .OOE3S
204L 5475.0 # 2121ED AEER3
AXPSL 2230, # 2177RD  .BA356
POGL 29550, % 2053RD .696-3
501D - 8:5796. 1 2036ED .AG114
216l -Zn.ca8  # 2626CD 3.83%5
5702D -.B368@ 1  2464CD  2.6960
5298D A.1&PA 1 2241CN 1 AGAS
128 18 14 16 287 ON-L IHE
DAY MR MIM SEC MSEC
5454D -2.0768 1  S451D 10.319
2464DD 1.8785 1  5256D €.1372
54580 -0.2535 1 54530 7.5839
221200 ©.2725 1  2464D 4.8389
22A90D @.2528 1  5456D 3.4178
218100 .AR9S@ 1 528D 1.773@
217700 .B0243 1 S282D 1.4375
2678A% -0.1312 % 2209LD  1.3157
2212A% -.B7A51 % 2181LD 0.9538
2209AK -0, 1088 % 2177LD 8.9171
2181A% -.A6313 %  530S5D ©.527
2177A% —.AASO9 2 S54RI @.1254
291l SE25.8 # 2679RD .A119@
oA2L 5275.@ # 2212RD  .B08S?
S0IL 5425.0 %  2209RD  .AGAAS
204l S5S00.A %  2181RD  .0ASSS
AXPSL 21825. # 2177RD  .BASAT
JMAL AD1GE. #  2053RD @017
STUID 11,269 1 ZO36RD  .B0156
216l -20.MB0 % 2626CD 5.4280
57020 -.0A999 1  2464CD 3.7606
5298D @.2879 1 2241CD 1.5195

bt Bt P Bt ek Bt bt Bk bt bt Bt bt bed Bed b bt et Bt e e A

ZF

ZF



INAL PAGE

B-3 GL5=EET

FoF
43360
4:27C
3267A
4334C

-ﬁ.:.l

S3345R
43135C
45200
9132
A674C
4675C
67490
43400
4341C
2401A
4344aC
4545C
2445A
43913C
4314C
2134R
5234D

4313C
4328C
9132AR
45740
46750
57458
43248C
4341C
2401R

344C
4345C
2445A
4913C
4314C
31344
5294D

=2
RMAT HO.

48072,
-329.43
-24501.
394952,
54154,
‘7[],...1
.A0aen
palalisle)
.beene
18v88.
-41754.
-11432.
33104,
-643.12
19231
=-33314.
43882,
5284.7
-8578.5
26387 .
90p4.5

TEST 7£E-2A

TE

(LITH FRR) R T [ ERE
H0, 1 LOAD APFLICATION CUP)
A7 G L RN O =
4792% i #
43935 ~1B3B9. P
43355 27536 4
44n1s 27232 #P
4435 21798 H#P
45295 —23 P
43315 #P
45325 -27011. #F
45345 -29728. WP
44631 -7529.7 #
4464L =3IND1.7 #
44651 t4929.2 #
A4GEL  TEOS.7 %
44675 29c¢4.8
4468L =4792.5 #
ERRTL - 25452, o
529¢D =B..07570 1
L5A1P L 6123 4D
S540P 14,512 #A
SB3P - A5.273 AN
SRR 25,349 A

-0.9311

5502.5
94. 128
2798,
1532

[, by iy =4

) LN

b I m

465.78
18023.0
.AN20E
Ralaials]s)
.aanan
-324.20
7F.554
=-153.35
-A.3139
=94, 128
-47 . 523
=1e1r.
21ve.2

D

392.10
-.0228n0

B - B SR T MR T e R

TEST 75’ -2A

CSS EET 7E (WITH FER)
1 LOAD APPLICATION (LIP)

B T V- T Y. G ST e A R R T B

43915
43925
43935
43955
44815
44038
45235
45315
45325
45245
4453210
A4E4L
44651
4456l
4467L
44680
FERTL
5297D

541P

548F

583P

S501P

a5-10-

Vo 1 =% -
836,87

2478 T
=482958
6.5124
14,4592
45, 248
22.898

T4

#P
#P
#P

4l

130 10516 11
DAY - HR MIN SEC
5AGAD =2.3%580 1
246400 1.?;““ 1
5458D -B8.2915 1
221300 B8.3268 1
22890D A.3095 1
212100 .evsBn I
1770D  .81849 I
26 SAX -8.1128 %
2212A%X —-.BEB7TE X%
22097 -B8.1112 %
21818 —-.86325 %
2177AY, —.0R599
2011 5575.8 #
202, S575568.A
20832L 5575.70 #
204L  SA25.0 %
AYPSL 21725, #
DAL dRstm 4
5VelD  12.60% I°
216L .6nBoe  #
vR2n -.AzZa00 I
52980 A.3492 1
HER5180 "2 16
Dy HR MIN SEC
54540 —8.2265 1
246400 0.1438 1
54580 —-.B6158 1
22130n B9.1210 1
220900 B.1369 1
21810p .056608 I
21770D 2348 1
2678AX -.04358 X
2212A% -.04575 %
2209QAY, -.AM950 %
2121A0% —-.014dv4 %
2177AX  .B0843 %
201l 25.90688 #*
2021 8/S0.08 *
2071 20e.h0 #
204L  625.80 #
AXPSL 23200.8 #*
ZARL 525.80 %
5ralp 1.2801 1
Z16L ZO.6B0  #
s?pZD —.07600 1
52938p .00 I

tap ON-LTHE

| A
451D 11.784
52560 9.25559
54530 8.5s79
24640 5.5244
54560  3.59660
52800 2.0289
52520 1.6448
2285LD 1.5885
2181LD 1.62958
21¢7LD 1.8482
5385D @.5935
5463D B, 1357
Z67ERD . .B1366
2212RD ;AB293
22059RD .B1047
2181RD  .BRES4
2177ED L AGS581
Z053FD - 00126
203ERD  .PR178
2626CD 6.2099
2464CD  4,2954
2241CD° 1.7295
ns2 ON~-L EHE
MSEC
54510 1.0299
52560 @.8A85
54530 B8.7568
2464D A,.5280
5436{) B-qn ELJ
52800 B.2374
52820 @.1745
2Z208LD B.1814
2181LD .ASEZ6
217710 .ACETS
S2A5D Ac5aa
SAaED n1649
267ERD .494-3
2212FD Do
2289RD . .582-3
21810 T 2845-5
21¢éRD . 495-3
2AS3RD 414-3
20Z26RD 3673
2626ED  8.5295
2464CD 0.38580
2241CD R.1755

O S e i e e R I B B R R e B o Lo B o S e B

HHHHHHMU—!!—Q‘-’.—IMI—!H’—‘HD—IMHHD—IH

ZF

ZF



B-3 CSS EET 2E (WITHOUT FBR) B5-15-74
FORMT NO. S5 LOAD APPLICATION (UP)

4326
4327C
3267A
4334C
4335C
3345A
4919C
4328C
9192R
4674C
4675C
6745A
434ac
4341C
3401A
4344C
4345C
3445A
4913C
49140
9134h
L IMEL

B-3 CSS EET 3E (WITHOUT FBR) 85-15-74
FORMAT NO. 5 LOAD APPLICATION (UP)

4326C
4327C
3267A
4334C
4335C
33458
4313C
4328C
9192R
4674C
46¢5C
6745R
4349C
4341C
3401R
4344C
4345C
3445A
4313C
4914C
9134A
L INEL

£a4.87
-8€5.65
~-735.28
369.65
-1845.8
-337 .67
976.93
-493.26
286.84
123.82
-145.76
-12.969
1786.3
351,32
717.53
246.28
783.87
517.56
-893.25
1529.0
317.98
-52.639

-47 .A64
-47.064
=47 .064
61.683
-75.441
-6.8783
152.98
15.680
84,246
o 120
=128 92
-145.08
62.291
15,688
368.4938
-281,59
-16.648
-188.62
308.616
—-152.88
-68.691
-48.431

AR R ARARAL AR AR AR AR ARAGN

TH RHPY BHHARAABAREAEARARRRAAH

TEST €

433915
4392S
43935
43955
44815
44835
45295
4531S
45325
45345

52940
5297D
5298D

49225
49235

548P
SA3P
SA1P

681.90
-482.92
-247.96
-154.97
-92.984
38.994
-185.96
-281.7
-309.95
-278.95

1.9168
8.9356
.09AAa

.BRa0A
157.27

14.374
30.249
20,474

*F
’P
*P
*P
#P
*P
#P
*P
*P
#P

1
I
I

#P
*P

#*A
#*A
*A

1325

18 14 39

DAY HR MIN SEC

5454D
2464DD
5458D
22130D
228900
21810D
21770D
267BAX
2212AX
22A9AX
2181AX
2177AX
201L
2021
283L
284L
AXPSL
286L
S7A1D

S265D
S266D

TEST 3JE

433918
43925
42935
43955
44815
44835
45295
4531S
45325
45345

5294D
5297D
298D

49225
49235

540P

583P
581P

61.3988
61.903
-3M.935
.BEaEA
=30.995
.BoBas
92.984
-31.308
30.994
. 00088

. 68808
. 080N
—-.258-3

-38.995
62.918A

14.374

38.243
£0.4939

*P
*P
#P
#P
*P
*P
*#P
*P
*P
*P

1
|
#P

#P

*A
#A
*A

135

5454D
2464DD
5458D
22130D
22a90D
21810D
21770D
2678AK
2212R%
2209A[%
2181AX
2177AX
20810
28ZL
2A3L
284L
AAPSL
286L
5781D

5265D
5266D

5.9528
-4.9883
1.9921
1.9776
1.9766
1.9866
1.9676
1.5986
1.8632
1.8324
0.5427
-.A68849
-25.708
-50.60080
.BRDeo
25.0808
-50.808
675.00
n. 1600

925
674

A0

4.
4.

R I B R R A e e Bl B B e B B o

18 15 33
DRY HR MIN SEC

.BPB8n
.BR149
.BBBAA
[ falsls)
. 006088
% 515 ]53]
.Barv-9
.BRABA
=.258-3
.258-3
= EPa=3
.080ea
-25.7008
-50.a88
-50. 888
-50.0880
-175.88
525.68
—.B84008

.BBBen
. poBAn

129

el B B B - R R ]

——

799

=C
5451D
5256D
5453D
2464D
5456D
52880
5282D
2289LD
21e1LD
2177LD
5385D
5463D
2678ED
2212RD
2209RD

. 21B1RD
2177RD
2053RD
2036RD
2626CD
2464CD
2241CD

881
MSEC

5451D
5256D
5453D
2464D
5456D
5288D
5282D
2209LD
2181LD
2177LD
5305D
5463D
267ERD
2212RD
2209RD
2181RD
2177RD
2853RD
2036RD
*2626CD
2464CD
2241CD

B.3250
n.2415
1.6388
1.3628
0.1148
B.4778
.B7350
.BEB2E
.BBA5A
.A7E?S
.B5700
.B3975
-.A1588
-.01863
-.01894
-.80717
.493-4
-.256-4
.246-3
7.5399
6£.3418
Z.4698

.ARBAas
.B8A349
. 60608
.Bnoea
.B3143
.BBB359
.ARRAA
.BGBABAG
. 880606
.BIBAA
.B0A80
. 00808
. 08084
SeddE-5
.294-5
-.198-5

Balals]a]s]

. 00686

. BBBAA

.BPBBA

-.88149
.ARRASS

|

B e o T B I B T R T I R R R

b B bt e b B Bl B B B B b Bt G bl bt bt Bl et e el e

ZF



43261

4327C
3267A
4324C
4335C
3345AR
4319C
4928C
9192A
4674C
46750
6745A
4240C
4541C
3481A
4344C
4345C
34458
4313C
4314C
913414
LIMEL

43260
4327C
3267A
43354C
4335C
2345R
4915C
4328C
9192A
4674C
4675C
6745A
4340C
4341C
3481A
4344C
4345C
3445A
4313C
4914C
9134A

TEST aF
B-3 €SS EET 3E (WITHOUT FBR) BS-15-74 135

18 21

19

104

FORMAT NO. S LOAD APPLICATION (UP) DAY HR MIN SEC *"cC
’g.441 & 43915 -216.96 #P  5454D .@@e0e | 54510 .06
-78.441 $ 43925 -216.96 #P 2464DD -.258-3 | S5256D .01408
-78.441 $ 43935 -1B5.96 #P  5458D -.588-3 1 5453D .0DB700
-70.616 $ 43355 -216.96 #P 221300 .88243 1 2464D -.00149
15.534 $ 44815 -402.92 #P 220900 .0@808 I 5456D .005399
-7.5410 $ 44935 -340.93 #P 21810D .00199 1 5280D .ONAOA
15.688 $ 45295 -247.96 #P 21770D -.88949 | 52820 .500-3
202.10 $ 45315 -219.18 #P 267BAX .B0BOB %  2265LD .500-3
198.689 $ 45325 -340.93 #P 2212AX .000EO %  2181LD .PROOG
-246.28 $ 45345 -278.95 #P 2209AX .5@0-3 Xz 2177LD .@0174
-15.534 $ : 2181AX .375-3 2 535D -.A0R99
-139,91 %  5294D .@M189 1 2177AX .B00ABD % 5463D -.250-3
31,376 ' & ~5297D  .250-3 1 201L .P@BAA % 267SRD .AANGE
77.082 3 5298D .508-3 1 2A2L -50.PA0 % Z212RD .BARAA
54.228 % . 2A3L .PAPRA * Z22ASRD .OAGEA
-77.222 $ 49225 -278.95 #P 204L -25.0006 * 2131RD . 198-5
-31.863 % 49235 -125.82 #° AXPSL -75.008 # 2177RD 00000
-54.144 % 2P6L 550.80 # 2053RD .197-5
-46.603 % 57010 .PEAPA 1  2036RD .841-4
-183.87 % 540P 14.374 #A 2626CD .0A78A
-114.83 % SO3F 30.249 #A  S265D -.A0124 2464CD -.AN124
-49.181 # SAIP  20.449 #A  S266D -.PB124 2241CD -.500-3
TEST JE
B-3 CSS EET 3E (WITHOUT FBR) B5-15-74 135 18 22 @5 867
FORMAT NO. 5 LOAD APFLICATION C(UP) DAY HR MIN SEC MSEC
-2794.1 $ 43915 -650.87 #P  5454D .8014S | 5451D .04508
232.60 $ 43925 -B67.B1 #P 2464DD -.010837 | 5256D .@3850
~12B0.7 $ '~ 43935 -774.B4 #P ' 5458D -.58B-3 I 5453D .A3500
1495.1 $ = 43955 -681.87 #P 221300 .8B7-3 1 2464D .014-3
-2206.1 $ 44D1S -774.84 #P 22050D -.B1199 1 5456D .01580
-355.45 $ 44835 -712.87 #P 21810D -.89699 | 52800 -.0A099
731.34 $ 45295 -805.84 #P 21770D -.82599 1 5282D .5@0-3
~1957:8 $ 45315 -938.596 #P 2676AX -.@1274 ¥ 2205LD -.250-3
-612.84 % 45325 -96@.78 #F 2212AX -.00143 2 21BILD .00624
771.78 $ 45345 -743.84 #P 22089AX .25@-3 x  2177LD .@8724
-1918.9 % 2181AX -.625-3 # S395D .ANA0D
<5859 $ 59294D ~tPRi4g 1 JlAR. T 250-3 % S4630  .AAA0A
=-1755.8 $ 5297D -.@8@174 I 201L 25.0P@ # 2678RD .340-4
EEia.r 4 - LEOHDY cobHA-5 ] 202L -75.000 # 2212RD .175-4
2 %) 203L .BPAEB &  2289RD -.234-5
1801.1 $ 49225 -8BP5.84 #P  2084L -75.P00 # 2181RD .178-4
-1467.6 $ 49235 -534.71 #P AXPSL -125.8 # 2177RD -.411-5
s i 286L 425.88 #*  2853RD -.197-5
447.32 % S5781D .P@393 [  2@%6RD .1@1-3
=ISSIEL & 540P 14.374 #*A - 2626CD  .B3650
-441.92 % 503P 38.274 #A 5265D -.8@243 I  2464CD .01037
~46.277 * 581P 208.449 #f 5266D -.@8B37S 1 2241CD -.@0143

L INEL

130

e T e e e B I e I I B I T B B e B ]
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67 45R
434ac
4341C
34018
4344C
4345C
34458
4913C
4514C
9134A
L INEL

29372
d .

-’

1471.5

-5300.2
v231.8

~11311.
-2039.8
4341.0

-11175.
-2417.8
3582.1

-8497.5
2457 .6
-10351.
€201.2

-177v5.8
7136.0

~95p2.5
-1183.1
2410.6

é

S
beo {06 T T

-2463. 1
=208.52

V¢w$aaammmwmﬁmmammammmm

TEST 3£

DAY HR MIN SEC

4791S -2479.2 #P  5454D
43925 -3377.7 #P 2464DD
43935 -2634.1 #P  5458D
43955 -2417.2 #P 22120D
44015 -2696.1 #P 22090D
44035 -2696.1 #P 21810D
45295 -2851.0 #P 21770D
45315 -3160.7 #P 2678AX
45325 -3377.7 #P 2212A%
45345 -2448.2 #P 220967
2181A%
294D .88888 1 2177AX
5297D -.03400 | 201L
5298D -.@2850 202L
. 203L
49225 -2758.1 #P 204L
49235 -2012.8 #P  AXPSL
5701D

S40P 14.399 #A
5A3P 30.199 #A  5265D
SOIP 20.399 #3  S266D

T7TES7T FE

B-3 CSS EET 3E (WITHOUT FBR) A5-15-74 135
FORMAT HO. S5 LOAD APPLICATION (UP)

4326C
4327C
3Z67A
4734C
4335C
3345A
4919C
452ac
91922A8
4674C
46750
E74SRA
434ac
47410
3481A8
344C
4345C
34458
4313C
4914C
S5134AR
L INEL.

-27353.

2672.8
e e e |

15411.
-23R25,
-3806.2

11547,
~19237.
-4164.7

7889.5
=17627.
-4863.7
-46.683
45,707
-@.4475
el
-31.069
-54. 144
-1€5.87
-393.85
-281.46
-363.59

¥R AR E R RN RBE NG AR SRR

432918
43925
42935
43955
44815
44A35
45295
45715
45325

45345

5294D
5297D
5258D

49225
49235

548P
S83P
581P

-5112.5
-7899.7
-6041.7
-6785.0

1822.8

1274.8
-6382.2
-B196.5
-7243.5
-9948.7

-8.1535
-0.1922
.B2725

-6183.7
-4339.7

14.362
38.274
20.449

*P
*P
#P
#P
*P
#P
#P
*#P
#F
#P

*P
*P

322

EET 3E (WITHOUT FBR) AS5-15-74 135 18 27 31
T MO. S LOAD APPLICATION (UP)

.0n449
-.088637
.00008
-.500-3
-.840808
.90899
~-.A1099
-n.1743
-.0B5325
-.A5625
-.03125
-.01374
20475,
2A358.
2n550.
20500.
21872.
e

-.arae1

-.0n433
-.AN624

I
I

18 32 39

DAY HR MIN SEC

5454D
2464DD
5458D
22120D
22A80D
21810D
21770D
2678AX
2212A%
2209A%
2181AX
21IV7AX
ZR1L
2n2L
2A3L
2041
AXPSL

AEL 7625.8
571D 2.

5265D
5266D

131

-8.6721
8.3862
-.B5558
.00149
-.B84258
.A1199
-.0A549
-8.19a38
-.B5958
-.B6876
-.B3750
-.02499
20525.
2n325,
20550,
28525.
81924,

-8.3912
-8.3962

Ak H o # S N NN N e e e e e e

—

NOEE I I B B R AR B i o B e e

458
M
3451D
5256D
5453D
2464D
5456D
528AD
5282D
2209LD
2181LD
2177LD
5305D
5463D
2678RD
2212RD
2209RD
2181RD
2177RD
2853RD
2036RD
2626CD
2464CD
2241CD

123
MSEC
5451D
52560
5453D
244D
54560
528D
5282D
2203911
2181LD
2177LD
53ASD
5463D
267ERD
2212RD
2209RD
2181RD
2177RD
2053RD
2036RD
2626CD
2464CD
2241CD

.n4508
.86708
.B2168
.814-9
.80233
.BBo8a
.508-3
.amn149
.BBE74

.enr74

.588-3
.0BBnn
.5532-4
.437-4

-.294-5

.436-4
.946-4
-.197-5
. 189-3
.02549
.B6637
i ulalalaly

1.9651
1.5154
1.4175
.6956
9.6315
8.3010
0.24209
8.2372
@.1707
9. 1685
0.1650
.03425
.0A246
.AR159
0179
.00102
.674-3
.473~4
.242-3
@.7455
0.5092
0. 7455
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TEST. 3ZE

132

B-3 CSS EET 3E (WITHOUT FBR) BS5-15-74 135 1B 48 03 B47

FARMAT NO. 5 LOAD APFLICATION (UP) DAY HR MIN SEr MSEC
4 . > -44896. $ 42915 -7590.0 #P  5454D -1.4055 S5451D
4327C -88716. $ 43925 - | 158. #P 2464DD 0.8041 1 5256D
3267A -6A3R4, B 43935 -.139.8 #P 5458D -@.1315 1 5453D
4334C 24016. $ 43955 -109A2. #P 221300 .B2449 1 2464D
4335C -33806. % 44815 S5P22.7 #P 220900 -.02700 1 5456D
3345 -4894.8 $ 44935 5239.7 #P 218100 .02399 1 52800
4319C -61442. % 45295 -9881.8 #P 217700 .8A193 | 5282D
4920C -61904. $ 4531S -13541. #P 267BAX -B.1856 %  220SLD
9192R -61674. % 45225 -11552. #P 2212AX -.P5200 %  218ILD
4674C 13185. $ 45345 -9548.5 #P 2209AX -.07476 2% 2177LD
4575C -26948. % 2181AX% -.03550 ¥ 53050
6745A -6831.80 & 5294D -8.2948 1 2177AX -.02443 2 5463D
4348C 9794.5 $ 5297D -B.1755 1 201L 20560, # 2678RD
4341C $ 5298D ©.1045 1 202L 2P37S. # 2212RD
T401A Rt -y 203L 20650. #* 2209RD
4344C - 49225 -63184. #P 204L 206AB. # 21B81RD
4745C 5 49235 -64280, #P AYPSL B1924. % 2177RD
3445A 6 % 20CL _147pld. #  2053RD
43130 5 % 57110 4.783% [ 2836RD
473140 EE. S40P 14.362 #A 2626CD
9134A 1962.6 $ SAZFP 30.249 #A 5265D -B.8126 1  2464CD
LINEL -521.96 # SHIP 20.499 #A S526°D -8.8226 1 . 224I1CD

TES7T 2 E

B-3 CS5 EET 3E (WITHOUT FBR) B85-15-74 135 19 03 53 455

FORMAT 10. S LOAD APPLICATION (UP) DAY HR MIN SEC MSEC
4326C -62P64, $ 43515 -19036. #P  5454D -2.1375 1 5451D
4327C 2464.8 % 432925 -17214. #P 2464DD 1.2289 I 52561
32674 -29208. $ 43935 -12573. #P 5458D -B.2035 1 5453D
4334C 3IINT. % 43955 -14925, #P 221300 .@5852 I 2464D
4235C -d45114. % 4491S 10118. #P 22090D -.BAS49 1 5456D
‘33458 -ASAZ.0 % 44835 B652.0 #P 218100 .02699 I 526aD
4919C 17683, $ 45295 -14090. #P 21770D .01A99 I 5282D
4020C -43824. $ 45315 -19538. #P 2678BAX -B.1777 %  2209LD
91324 -16063. $ 45325 -16162. #P 2212A% -.P5225 % - 2181LD
4674C 17668. % 45345 -15544, #P 2209A% -.06201 % 2177LD
467SC -26280. © 2181AX -.A3387 % 53205D
6745A -9305.5 $ 5294D -8.4525 1 2177A% ~-.02180 % S463D
4349C 19043, % 5297D -B.2537 I 201L 20525. # - 2678RD
4341C -13528. % 5298D 0.1868 1 202L 20325. % 2212RD
3401A 27R1.6 % 203L 20600, # 2209RD
4344C -15376. % 49225 -14554. 4P 204L 20525. #* 2181RD
4345C 19819, $ 49235 -9902.5 #F AXPSL B81972. #* 2177RD
34458 2221.5 % 125, # 2853RD
4913C -4035.3 % 5701D 6.8709 [  2036RD
4914C 11381. % 540P 14.374 #A . 2626CD
91248 3673,1 % 503P 3P.249 #A S265D -1.2358 [  2464CD
LINEL -689.65 #* SAIP 28.474 #A  S266D -1.2568 1  2241CD

3.9182
3.8583
2.6218
1.7971
1.2585
B.66830
Aa.4548
a.4678
B.3215
B8.3147
8. 1855
.85325
.AAsS16
.0B338
.BAZ66
.Bnz222
.68 158
satb-~3
.461-3
1.4154
0.9931
0.4715

.BEEAA
.anve4
.BA53a
.ABSES
.06348
.Bn243
.421-3
.673-3
2.1834
1.5480
n.7225

St et bt bl b P b bed Bt Bt el e B B Bt bt bt e b bt Bend g

S e e e e e e e i B e I B
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FORMAT NO. 5 LORD AFFLICATION (UP)

4326

4327C
3267A
4334C
4335C
3345AR
4913C
4928C
9192A
4674C
4675C
6745AR
4348C
4341C
3401A
4344C
4345C
3445AR
4913C
4314C
9134A
L IMEL

B-3

78EV6.
4114.9
-37280.
48624.
-57200.
-8287.5
30030,
-66438.
-18224.
21521,
-44034.
-11281.
7EeE8.
-192A8.

CSS EET

#ae&mummmmmmmmmmammmmmm

3E (WITHOUT FBR) B5-15-74

TEST F&E

B-3 CSS EET 3E (WITHOUT FBR) @5-15-74

43915 -12728. #P
43925 -22138. #P
43935 -15383. #F
43955 -18915. #F
44015 154580, #F
44n35 12221, #F
45295 ~-17833. P
45315 -24969. #P
45325 -20522. #P
45345 -20677. #P
52940 -A.6149 1
5297D -A.3387 1
298D p.z2r30 1
49228 18353, #P
49235 -12635. #P
S540FP 14.387 #A
SEZP 30.243  4#A
SAIP 20.4499 #A
TES7T 3£

FORMAT MO. S LOAD APPLICATION (UP)

4325C
4327C
2267A
43340
4335C
33450
4919C
4520C
9192

4674C
4675C
6745A
43402
4341C
2401A
4344C
4345C
244548
4913C
4914C
91344
L INEL

-85964.
S727.7
-49118.
47834,
-67692,
-9829.09
463296.
-85584.
=189593.,
225508.
-48 143,
e ST EC
34602,
=-2363A,
5426.5
=201
3914,
4563.0
-8353.0
23335.
7489.8
-932.680

R HABHRARAER AR AR AR HRHBAAAHR

43915
4392S
439385
43955
4418
44035

-14956.
-26239.
-17462.,
—22284,
19613,
15078,

45295
45315
45325
45345

-20862.
-29429.
-24187.
-24571.

2234Dp -
522¢D
5298D

0.7396
-0, 4057
A.3405

43225
43235

-22161.
-14833.

540P
583P
S81F

14.362
38.249
20.474

P
*P
*P
#F
#P
#F
#P
#F
#F
*P

I
I
[

#P
*P

#A
*+A
#+A

133

135 19 11 B©6 23r
DAY HR MIN SEC ™SEC
5454D -2.8877 1 5451D
2464DD 1.6665 I S256D
54580 ~-8.2808 ' 1 5453D
221300 B.1182 I 2464D
229900 .894108 I 5456D
218100 .p3288 I SzeaD
21770D .B2449 1 5282D
2678AX ~-B.1766 2 2288LD
2212A% -.85008 % 2181LD
22A9A%X —.A8951 - % 2177LD
2IR1AX —-.03287 % 53850
_2177A¥ ~-.B1925 % 54630
ZA1L 29564 #  2678FRD
2R2L 2P375. #*  2212RD
203L 28cBB. %  22A9RD
204L 2686AA. *  21B1RD
A¥PSL ~ BZB72. * Z177RD
29@%_ 29475. %  Z2B53RD
5FA1D 8.8393 1 20Z6FD
2626CD
52650 -1.66688 I z2464CD
52660 -1.6913 1 2241Ch
135 19 17 42 467
PAY HR MIN SEC MSEC
5454D -3.4846 | 5451D
2464DD 2.8673 | 5256D
9458D -0.3428 1 5453D
221200 B.1568 | 2454D
20900 .A2758 I 5456D
218100 .RA42A0 | 528AD
21770D  .B3958 | 52820
267BAX -A. 1766 % 22A9LD
2212AX -.R4925 2 2191LD
2209R ~-.0A9476 2 21771LD
2181AK -.D32R2 ¥ 52ASD
2177RX —-.B1675 2 S463D
2RIl 205088. #*  2E7EFD
A2L 268358, #* 2212RD
2AZL 28575, * 22A9RD
2BaL 20558, % Z181FED
AAPSL 81972. #* 2177RED
206L 35574, %  2053RD
Sve1d 18.369 1 2036RD
" 2626CD
5265D -2.8125 1 2464CD
SZ266D -2.8412 1 2241CD

g.1898
6.3733
5.8590
3.7635
2.6205
1.2629
1.8164
A.3656
A.6545
A.6373
A.32448
.REavs
A9l
.Bar29
.0877se
.B0434

9.7896
7.7000
7.8839
4.550a8
3.1663
1.5250
1.2293
1.1632
@.7848
A.7646
8.4A65
.09075
01321
.ABGE4
.B0944
.BN591]
.08422
.796-3
.en1e7
3.5995
2.5436
1.1829

——a—ur—a—q—a—am—-—-—dmr—qmn—q.—-m—u——q.—.—‘
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TEST 38

B-3 €SS EET 3E (WITHOUT FBR) B5-15-7F4 135 19 26 1@ pe8
FORMAT MO, S LOAD APPLICATION (UP) DAY HE MIN SEC MSE™ .
4326C - 68. % 43915 -16758. #P 5454D -4.2031 1 ilD
4327C 7524.2 % 432925 -3p937. #P 2464DD 2Z2.4258 1 5256D
3267A -38322. % 439325 -19162. #P 54580 -0.4215 1 5453D
334C 56226, % 42955 -25837. #P 2213200 0.2298 1 2464D
4335C -91388. % 44015 24i83. *P 220900 @.1565 I S456D
3345A -12588. % 44035 18215. #P 218100 .05188 I SZ28aD
4919C 71812. % 45295 -24015. #P 217700 .A6358 1 5282D
4920C -942284. % 45316 -33856. #P 2670AX -A.1552 ¥ 2209LD
9192A -11235. % 45325 -27938. #P 2212R¥ -.B5200 % 21B1LD
4674C - 22624. % 453245 -28648. #° 2209A8X -0.1832 2 2177LD
4675C -51244. % 218164 -.84100 2 S3A5D
745A -14309, % 5294D -A.8821 1 2177AX -.01400 2 ?4630
4740C 42312, % 5297D -0.4985 1 2A1L 20525, % 2?7890
4341C -28537. % 52980 B8.4165 1 202L 2p358. * 2212RD
- 2401R 6888.2 % = 203L 20525, # 2229RD
4344C -36012. % 49225 -25621. *P 204L 205800, # ZlglRD
43245C 4v7p2. % 49235 -17187. #P AXPSL B8199A, # 2177RD
3445A 5345.7 % 206L 41806, * 2B53RD
4313C -10164, % S701D  12.149 1 ZQSERD
4314C 28854, % S40P 14.374  #F ?SZSCD
9134A 9345.8 % SA3ZP 3R.249 #A 52650 -2.4326 ;464CD
LINEL -1131.8 # SAIP  20.474  #AQ 266D =2.49687 1 2241CD

TESE &
B-3 CSS EET 3E (WITHOUT FBR) @5-15-74 125 19 22 85 269
FORMAT MD. S LOAD APPLICATION (UP) DAY HR MIN SEC MSEC
4326C -22028. % 43915 -17369, =#F S5454D -4.7806 1 5451D
4327C BS21.8 % 43925 -32075. #P 2464DD 2.7722 1 52560
3256VA -37288., % 4393S -19713. #P 54580 -8.4745 | S453D
4334C B2128. % 43955 -28246. #P 221300 ©.28580 1 244D
4235C -80328. % 44a1s 2v541, =P 220900 0.2150 1 5456D
33245A -9N93.5 % 4493S 2A577. #P 21R10D .A3150 1 S28AD
49190 93328,  $ 45295 -26B23. #P 217700 B.1824 | SZ22D
4320C -94284, $ 45315 -36593. #P 2678BAX -0.1166 ¥ 2209L.D
9192R -475.81 % 45325 -30377. #P 2212A¥ -.06008 ¥ 2181LD
4674C 22092. % 45345 -30871. #P 2209AX -A.1198 % 2177LD
4675C -52372. % . 21810 -.BE451 2 SZASD
Er4SA -15133, % 5294D -1.8B878 I 2177AX -.B1374 2 S463D
4348C 47822. % 5297D -0.6RA38 | 2011 285250 % 2678RPD
4341C -31800, % 5298D B.4748 | 2021 20358, # 2212RD
34818 En12.2 % 283L 28575, # 22049FD
43244C -41022. # 49225 -27474. #P 284L 28625, * 2181RD
43245C 56334, % 43923% —-10694. #P AXPSL B82Ar2. = 2177RD
3445 76ES56.7 % L 45924. + 2053RD
4313C -11215. % 57810 13.480 | 2B35RD
4914C 32475. @ 540P 14.374 =#*A 2626CD
9134 10638, % SB3P 38.243 #A 52650 -2.7761 2464CD
LINEL -1224.8 #* SOIP 20.424 #A S5266D -2.B164 2241CD

11.734
9.2363
8.4873
5.4448
3.7860
1.9249
1.4715
1.3832
0.9268
A.9918
@.4720
0.1812
.A157A
.a1a78
61145
.a0725
.pASAS
.964-3
.am127
4.2844
3.08197
1.4024

13.244
18,422
.5757
. 1513
.2688
.8479
L6510
.5480
8279
.9979
.5150
. 1089
.B1731
81221
.B1307
.aAs3
.ARS77
.8n1e8
.A0142
4.7955
2.3793
1.5735

D OO e = =LA W
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B-3 55 EET 3F (WITHOUT FBR) @5-15-74 135 19 22 23
DAY HR MIN SEC

TEST 36

FORMAT NO. 6 LOAD REMOVAL (DOLN)

4526 3188,
4327C 84180.5
3267 -3r390.
4334C 61584,
4335C -8B404,
33458 -94n3.5
4319C 93300.
4328C -943516.
91924 -507.18
4674C 21305,
4675C -51476.
6745A -15085.
4340C 46346.
4341C -31284.
2421A 7831.7
4344C -4n534,
4345C 55584.
34458 7H526.0
4513C -11045,
4314C 31911.
91344 10433,
LINEL -1263.7

3

$
%
k3
$
%
¥
k3
%
$
$
$
$
$
$
$
%
¥
%
b
%
#

421318
43925
432935
43958
44A1S
44235
452395
45315
45325
4534S

5294D
5297D
5298D

49225

49225

S40P
SAZP
S01P

TEST 3£
B-3 CSS EET 3E (UWITHOUT FBR) B5-1S5-74

-16967.
-31488,
=19317.
-27845.
27 137.
208204,
-25683.
-35912.
-29883.
-38439.

-1.81109
-0.6185
B.4752

~27135.
-13411.

14.349
ZR.224
21.524

’ FORMAT NO. & LOAD REMOVAL (DOLMN)

4326C -83696.
4327C  8682.5
3267R 37
4334C 57
4335C -81
33458 -12
4213C 83
4328C -94224,
9192A -2449.8
4674C 178590,
4675C -45348.
6E745A -14029,
4340C 41372,
4341C -2v391.
3481 BRY1.5
4344C -36226.
4345C 49464,
34458 6619.5
4913C -9564.0
4914C 27665.
9134R 9051.8
LINEL -1899.3

$

# B MR RR B REA R AR HR SRR B BRA

43915
43525
43935
439585
44815
44035
45295
45315
45325
45345

5294D
5297D
5298D

43225
49235

548P
583P
S81P

-15118.
-28771.
-18204.
=25865,
238a9.
17743,
—23384,
=32A48.
-26980,
AT LT .
=-A.9241
~-8.5628
A.4285

=24447.
-16622.

14.362
3A.249
28.474

#P
#*P
*P
&P
#P
*P
#P
#P

#P
*P

#A
#H
*A

*P
#P
*P
*P
*P
#P
*P
#P
#P
#P

#P
#P

*A
*A

135

5454D
2464DD
5458D
22130D
22890D
21810D
21770D
2678AX
221ZA%
2209R%
2181AX
2177AX
201L
2821
203L
2n4aL
AYPSL

-4.7596
2.7841
-B0.4778
08.2840
8.2144
.B22568
A. 1865
-8.1158
-.06150
-0.1285
-.B6763
-.B1400
20508.
20408,
205508.
20425,
81872,

ZPEL 45224

01 13.3289

65D
£RD

-
&
2

135

5454D
2464DD
5458D
22130D
22890D
21810D
217v0D
ZETVEAX
Z212RX
2209aX
2181AX
2177AX
2R1L
2021
2A3L
2041
AXPSL
2A6L
5781D

5265D
5266D

-2.7626
-2.8023

—

19 25756
DAY HR MIN SEC

-4,3352
2.5363
-8.4485
a.2144
a.1620
.A1199
.B8681
-0. 1537
-.0BE37S
-8.1228
-.06713
-.A1249
2A55A,
2E7S.
2057S.
20568,
82000,
46035
12.349

-2.5188
~2.5681

ol B T R S L R D i S

—

3

966
i
5451D
5256D
5453D
2464D
5456D
528ap
5282D
2289LD
2181LD
2177LD
5385D
5463D
2678RD
2212RD
2289RD
2181RD
2177RD
20853RD
2026RD
2626CD
2464CD
2241CD

126

MSEC
5451D
5256D
5453D
2464D
5456D
522AD
52820
2209LD
218110
2177LD
5705D
S4E3D
267HRD
2212PD
2209R
Z181RD
2177RD
2A53RD
2D32ERD
2626CD
2464CD
2241CD

13,1789
18.353
9.5161
6.1543
4.2478
2.8518
1.6538
1.5482
1.8269
0.9968
BA.5155
B.1892
01734
01225
.B1311
.Bu2el
.BOs79
.AR189
.BR143
4.7569
3.32783
1.5758

11.268
9.35a1
.6309
.5764
.B431
.2R9a
.5A24
L4182
. 9343
.9A68
L4715
fa. 1067
LA1EER
.B8l1124
01203
.Baras
.BB545
.eniay
.08143
4.2959
2.0421
1.4204

0 DD e U O

R e B T I B B B B B o

Pt Bt bt bt bt et bt bt bt Bt bed b Bt Bt bt bef ot bt beed et e et

ZF

ZF



RPTER P LE

s

g

T RS R N e e

B-3 CSS EET 3E (UITHDUT-FBP) B5-15-74 135 19 27 48

TEST 3&

FORMAT NQ. 6 LOAD REMOVAL (DOLNY

432€
4327
2267AR
4334C
335C
3345AR
431°C
432aCc
9192A
4c74C
46750
67 45A
4340C
4341C
34a1R
4344C
43450
34458
4313C
4914C
3134A
LINEL

4326C
4327C
3267A
43340
43350
3345R8
4313C
432aC
9192A
4674C
46750
67 45A
4340C
4341C
24a1A
4344r
4345C
2445R
4913C
4314C
9134R
LINEL

g84enn, % 43915 -10376. #P
8493.0 % 43925 -21759. #P
-38152., % 43935 -14863. #P
45360, % 43955 —-18729. #P
-63032. % 44915 15668. #P
-11614. $ 44A35 12097. #P
70208, % 45295 —17369. #P
-94263. % 45315 -23065. #P
-11728. $ 45325 -200859. #P
1A245. % 45345 -19286. #F
~34158. %

-11652. % 5294D -8.7181 1
27761, % 5297D -@.4285 I

-19532 F 52980 A.3AB4 I
4115.7 % et

-252A8. % 49275 -18P20. *P
34414, % 49235 -12258. #P
46A3.2 $

-6A3A.8 $
17197. % 540P 14.362 #A
5583.7 % SAZF  30.249 #A

-R37.21 * SO1P  20.433  #A

TESE Sk
B-3 CS5 EET 3E (WITHOUT FBR) @5-15-74
FORMAT HO. 6 LOAD REMOVAL (DOWN)

-55124., $ 43915 -5143.5 #P
5382.5 $ 43925 —-12728. #P

-24871. 3 43935 -9540.5 #F
21268, & 43955 -10982. #P

-48878. $ 44015 SB29.8  #P

-8779.5 % 44035 5550.8  #P
52574, % 45295 -9943.0 #P

-943200. $ 45315 —12479. #F

-20862. % 45325 —11521. #P
3845.1 % 45345 -9912.0 #P

-20342. %

-R248.5 % 5294D -@.4255 1
19642, & 5297D -A.2702 1

-8442.5 % 5298D A,1547 1
1103.1 %

-11406. % 49225 -18252. #P
16229, % 49235 -716R.5 #P
2411:5 &

-1243.6 %

4944.2 % S40P 14.362 #A
1850.32 % SA3P 38.249 #A
-527.28 * SPIP 20.474 #A

1

DAY HR MIN SEC
5454D -3.2776 1
2464DD 1.9333 1
54580 -0.3528 I
221300 @.1215 1
22090D0 .@A7A5A 1
21810Dp -.889299 I
21770D .B4288 |
2678AY -A.1818
2212AX -.866081 %
2289A¥ -A.1122 2
2181AX -.0cA0A 7
217°AX ~-.B1625 2%
281L 20508, *
202L 20350, #
2A3L 28575, +#
204L 20458, #
AXPSL 31872, +
286L 28725, *
SralD  9.6099 I
§265D ~1.9126 1
52660 —-1.245 I
125 19 32 28
DAY HR HMIN SEC
5454D -1.9576 1
2464DD 1.1798 I
54580 -8.2245 1
221300 .84558 1
228200 -.0B893 I
218100 -.81749 1
21770D  .0Be43 1
2673RX -A.1878 %
2z212RX -.8r1p1
2209AX -.MA95981 ¥«
2181AX -.85775 %
2177AX ~.B23225
201L 28525, #
202L Z2A37FS. #
203L  zZoemaa.  #
ZB4L 28580, #
AXPSL B208A. *
268 14586, #*
571D 6.2893 I
5265D -1.1562 1
5266D -1.1758 I
{3

a48
NEE

54510 £.9899

52560
5453D
2464D
54560
522aD
5z82D
2A9LD
2181LD
2177LD
525D
S46ZD
2678RD
2212RD
22A9RD
2181RD
2177RD
2A5ZRD
20Z6RD
2626CD
2464CD
2241CD

769

MSEC
5451D
5256D
5453D
2464D
54356D
5280D
5282
22a35LD
Z181LD
2177LD
S3A5D
S462D
2E7RRD
2212RD
2209ED
2181RD
2177RD
2053RD
2A36RD
+ 2626CD
2464CD
2241CD

B D@ == AN

.8454
.4924
21353
.9A1m
.4159
L1214
.avay
.7lle
L8983
L2E7H
LABES]
.A1248
.Ba347
.0as%a1]
.anNGSe4
.Ba4an
.954-3
.0R126
3.2143
Z2.26801
1.8639

~ 03

=

o= N o) NN
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s @ 0 W0 man
N~ 0w h>®@

o M w0
m
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Q
B
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nrnne
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B-3 CSS EET 3E (WITHOUT %BR) #5-15-74 135 19 48 57

TEST 3S&

FORMAT NO. 6 LDAD REMOVAL (DOLMN)

a4v

DAY HR MIN SEC MecC
5454D -8.3639
f.2448

2464DD
5458D
22120D
221900
21510D
217vob
2678AX
2212R%
22A9AX
2181A%
2177AX
2081L
2021
2030
204L
AYPSL

. 055508
.BAB49
.B425a
.Bz280
.a1749

-8.26896

.08A7e6
.83126
.A5413
.02593
2A575.
20400,
20650.
28588,
82124.

g6l 225
STA1D  0.2ARA

52650 -

0.2225
n.2262

S266D -8,

2464DD

5458D
22130D
22A90D
21810D
21770D

et bt bt B i B e

N

%
%
“
%
-
4
*
W
#*
&
I

I
I

13 47 26
DAY HR MIN SEC MSEC
5454D -8.3845

2678AX
2212AR%
2289AX
2181A%

2177AX
281L
2821
2A3L
284L
RXPSL
286L

#.1976

-.9245089
-.AA549
-.01468
—-.83288
-.029508
-.B5588

-.B3175
-.B83425
-.B2725
~281199

.AnaEaA
.BoEn
B afalalals
.AREeA
. AnBaa

.89

5781D B.16080

5265D -8.19080

43260 3443, % 43915 -619.87 #P
4327C £50.99 % 43925 -3656.5 #P
3267A -7792.8 % 43935 -2851.8 #P
4334C 14443. % 4395S -2758.1 #P
43235C -24616. % 44A15 -2665.1 #P
23245A -5A83.2 % 44935 -2518.2 #P
4919C 36926. % 45295 -2293.3 #F
4920C -813383. % 45315 -1971.6 #*P
Q192R ~2222A. % 45325 -2789.1 #F
4674C -1352.7 % 45345 —-2014.4 #P
4675C -599%2.8 %
6745A -3R72.3 % 52940 -.MA8251 1
4Z24AC -SAR3.5 * 52497D -9.1012 1
4341C 4877.8 % 525980 -.80700 I
3491A -2863.1 % .
4344C 55083.2 % 49225 -2244.0 #P
4345C -5386.8 % 49235 -2264.5 #P
3445/ 52,804 %
4813C 2147.7 3
4314C -7143.5 % 540P 14.262 #*A
9134a -2437.7 & SO3P 20.249 #A
LINEL -137.R2 #* SOIP 20.429 #A4
7EST 3 E
B-3 CSS EET 3E (WITHOUT FBR) BA5-15-74 135
FORMAT NO. 6 LOAD REMOVAL (DOLMN)
4326C -76R2.8 % 4351S B67.87 #P
432?6 -983.980 % 4392S -898.81 #P
3267A -4293.0 % 43935 -2A5.84 #P
4334C 6763.5 % 43955 -336.81 #P
4335C —-13233. % 44A15 -BAS5.84 #P
3345 -3234.7 % 44035 -528.90 #P
4319C 27320, % 45298 -526.90 #P
4920C -65050. % 45315 -156.58 #P
9192R -18365 % 4532S -65A.87 *P
4674 -2579.6 % 45345 -464.92 #P
4675C -353.7¢ k3
6745A —1466.6 % 5294D -.B7351 1
434AC -699.5 % 5297D -.86875 I
4341C -269.75 & 52980 .A0R24 1}
34318 -784.62 %
4344C -369.20 3 43225 -1115.7 #P
4345C 2138.2 % 49235 -1886.5 #P
3445A 884.56 % ;
4913C 15.534 ¢
4314C -1167.6 % S529P 14.374 =*4
9134 -575.78 % 503F 30.249 #
LINEL -39.771 # SOIP 28.474 #A

5266D -8.1962

137

# o % OE OFE N N NN e e e e

#
I

I
I

3451D
5256D
5453D
2464D
5456D
288D
5282D
2285LD
2181LD
2177LD
525D
S5463D
2678RD
2212RD
22A9RD
2181RD
2177RD
2A53RD
20326RD
2626CD
2464CD
2241CD

986

5451D
5256D
5453D
2464D
5456D
S528@D
5282D
2289LD
2181LD
2177LD
S305D
S463D
2E7ERD
2212RD
22089FD
2181ED
2177RD
2053RD
2836RD
.2626CD
2464CD
2241CD

8.8458
B.6265
6.6020
B.4Aa95
A.26685
6.13253
a.1ana
8.1827
.BGE7TS
.BR225
.B365E
81374
.ea122
.paloa
.0A104
.747-3
.469-3
.260-3
lre=3
9.2298
B.1646
.ARA5A

8.69009
0.5358
A.5042
a.33608
A.23192
6. 1a99
.037a1
.B275A
.B5908
.B5350
.A33Z49
.A1374
.213-3
.699-3
.7HhE-3
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e

<

TESI ZE

B-3 CSS EET 3E (WITHOUT FBR) 85-15-74 135 19 S8 54
FORMAT NO. 6 LOAD REMOVAL C(DOLN)

326C
4327C
3267A
4334C
43350
3345A
4319C
492AC
9192A
4674C
dB75C
745A
4340C
4341C
3401A
4344C
43450
34450
4913C
4314c
91340
L INEL

B-3 CSS EET 3E (WITHOUT FBR) B85-15-74

271.8
-1326.

A
-3798.

3618,
-8287.5
-2634.3

230589,
-58042.
-17496,
-2321.8

1358.3
-785.71

869,37
=1982.1
o= 1] SR T
=1524.

3602.

1679.1
-62.587
=427 .15
244,56

-42, 445

g~ a

—

ol

FORMAT HO.

43260
4327C
3267A
4334C
4335C
3345A
4919c
4920c
9192A
4674C
A67SC
6745A
43400
4341C
2401A
42440
43450
3445A
4913C
4314C
9134A
L INEL

-2283.
-4648.
3895.
—89v¢.
-3a40.
24046,
-58244.
-17par.
-2726.3
1413.6
69858
2547 . 1
-2349.1
95,073
-1262.4
4578.2
1658.8
-940.78
1878.7
65.011
-44.748

6
-7A14.5
A
‘

X} |

=

FH A AR A G AR AR A ARARAHR R

# HAEHH BB R BRI\ HARBHRSDARS

43315
43525
43335
43355
4401S
44135
45295
45315
45325
4534S

5284D
5297D
5298D

49225
49235

540P
SA3P
S01P

1549.8
278.95
3n.394
=30.995
-247 .96
-61.939a
3838.95
563.49
348.93
278.95

.B2158
-.04875
.B1424

-348.93
-442. 35

14.374
38.249
20.493

P
*P
#P
#P
#P
*P
#P
#P
#P
#P

I
I
I

#P
#P

#0
#{|
#1

TEST 3E

4391S
43925
43935
43955
44R1S5
44@35
45295
43315
45325
45345

5294p
52970
5298D

49225
49235

548P
583P
581P

LOAD REMOVAL (DOWMN)

2293.8
-216.96
-154.97
-216.96
-383.95
-92.984

154.96

208,39
-30.995
-61.990

14.374
20.249
20.474

*P
‘P
#P
#P
*P
*P
#P
#F
*P
#P

1
1
1
#F
*P
#A
#A

#A

596

DAY HR MIN SEC [M7EC

5454D
2464DD
5458D
22130D
22930D
218100
21770D
2678AX
2212AX
2209A%
2181AX
2177AX
2a1L
2021
283L
204L
AXPSL
206L
5701D

92650
92661

135 ‘19 52 27
DAY HR MIN SEC

5454D
2454DD
5458D
22130D
22050D
21810D
21770D
2ETEAX
2212AX
2289R/%
2181A%
2177AX
201L
202L
203L
204L
AXPSL
286L
5781D

5265D
5266D

138

-0.2445
a.1411
-.03800
.BAAS9
.Ban93
-.02380
-.B0a593
-.0n299
-.0A724
-.B08343
-.081324
-.08343
-25.082
-25.008
158.08
125.80
225.808
225.600
. 89806

5.7859
-4.8421
1.9626
1.9791
1.9796
1.9591
1.9631
1.59856
1.8a562
1.8287
0.5298
-.081139
58.060
-25.0680
150. 00
75.000
250.08
225.008
8.2000

4.8424
4.8111

Calt BE R T I I I R

—

—

5451D
92560
54532D
2464D
S456D
528aD
5282D
2289LD
2181LD
2177LD
53850
54630
2678RD
2212RD
2283ED
2181RD
2177RED
2053RD
2036RD
2626CD
2454CD
2241CD

473
MSEC
5451D
5256D
5452D
2464D
S456D
52868D
52820
2289LD
2181LD
2177LD
S2L.5D
S463D
267 ERD
2212RD
22A3FD
2181RD
2177RD
2853RD
20836RD
2626CD
'2464CD
2241CD

NN

o
(¥n )
m >
=

200

W0
- 2
i) B o=

.

o
(21
o
=

.ABE93
.B225m
L0274
.B2306
-.84258
-.B84450
.A2650

-.RA3204a
A4512
-.0320A

.811393
.B0z24
=<B151¢
.bloos
-.Ba1a42
=.2RE7 4
.189-3
. 186-3
.866-4
7.5435
6.2983
2.4325
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