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1. INTRODUCTION

1.1 Background

Isogrid is an efficient integrally stiffened waffle type construction
in which the stiffeners are arranged in an isosceles triangular pattern rather
that the rectangular grid pattern of conventional waffle structures. Analysis
and test data indicate isogrid structures generally tend to be somewhat lighter
than equivalent strength waffle or skin/stringer structures. However, to
utilize isogrid to its maximum efficiency, accurate prediction of failure loads
is required. Local and general instability compression failure modes are of
primary interest. Isogrid element crippling and buckling loads can be ac-
curately predicted with current analytical techniques. However, as for other
compression critical structures, a wide disparity may exist between general
instability failure loads as predicted by theory and measured by test. It is
thus necessary to test full scale structural elements to determine and eval-
uate empirical correction or "knock down'' factors which can be applied to
theory to accurately predict general instability failure.

Most of the early isogrid work was performed by McDonnell Douglas
Astronautics Company on blade stiffened stable skin designs applied to cylin-
drical structures. To improve the structural efficiency of isogrid, the Convair
Aerospace Division of General Dynamics has developed isogrid designs with
flanged stiffeners which permit skin buckling in compression at low load levels
in a manner similar to conventional skin-stringer designs. Many applications
of isogrid to structures other than cylindrical shells have been identified.

Specifically, several potential applications of isogrid to conical
structures have been identified in current launch vehicle and Tug studies. To
demonstrate the feasibility of applying isogrid to conical structures Convair
Aerospace designed and manufactured a full scale (10 ft diameter) flanged iso -
grid conical adapter similar in configuration to the D-1 Centaur equipment
module. This adapter was then tested by Convair Aerospace under the subject
NASA MSFC contract to evaluate the response of the conical isogrid structure
tovarious combinationsof bending and axial compression loading and to deter-
mine if current analysis techniques and "knock down'' factors developed for
cylindrical isogrid structures can be used to accurately predict the conical
isogrid structural capability.

1.2 Purpose and Scope

The conical isogrid test program was designed to (a) evaluate the
response of the conical isogrid structure to various combinations of bending
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FIGURE 1, 3-1
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and axial compression loading, and (b) establish the ultimate capability of
the structure in compression for comparison with analytical predictions.

The test program was divided into two phases. The first phase
consisted of a series of survey tests using five different combinations of
axial and bending loads. Survey test loads were selected so that stresses in
the structure remained in the elastic region. The Centaur D-1 equipment
module design loads, which are representative of typical current launch
vehicle and Tug requirements, were used as the basis for these survey test
loads.

After completion of the survey tests the isogrid adapter was tested
to failure in compression.

1.3 Description of Test Article

The test article (Figure 1.3-1) was a flanged isogrid 45° conical
frustum 30 inches high with a 120 in diameter base. The structure was fab-
ricated from six gore segments machined in the flat from 2024-T351 aluminum
plate, brake formed to the proper contour and then aged to the T851 temper.

A typical gore segment is shown in Figure 1. 3-2. The gore segments
were joined along their longitudinal edges by inside and outside splice plates
which maintain panel -to-panel structural continuity between grid members.
The splices were segmented to avoid hard points at the longitudinal joints.
Flanged pocketed transition sections at the fore and aft adapter interfaces were
designed to redistribute flange loads into the basic isogrid structure. One
pocket was machined at each of the flange bolt locations. The conical adapter
design details are shown in Figure 1.3-3.

To accurately correlate test results with analysis it was necessary
to measure and record the actual detail dimensions of the test specimen after
fabrication. Inspection records are tabulated in Figure 1.3-4., Due to machin-
ing difficulties several of the panels had undersize and damaged areas which
required repairs. These repaired areas are also indicated in Figure 1.3-4.
The center of the best panel was selected as the point of maximum compressive
test loading (0° point in Figure 1.3-4).

1.4 Test Set-Up

Tests were conducted at the Convair Aerospace Structures Test
Facilities (Building 52) in San Diego, California. The overall test set-up is
shown in Figure 1. 4-1.
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FIGURE 1. 3-2 TYPICAL GORE SEGMENT
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FIGURE 1.4-1 TEST SET-UP GENERAL VIEW




1.4.1 Load Application Fixtures

Two steel load application fixtures were fabricated to apply test
loads to the conical isogrid adapter. Since the adapter was tested in an in-
verted position, the lower loading fixture, which consists of a 60-inch dia-
meter by 1 inch thick by 18 inch high steel cylinder welded to two 12 WF
106 steel beams, was bolted to the 60 inch diameter adapter interface. A
ring frame was provided at the adapter to test fixture interface to react the
radial kick loads from the 45 degree conical adapter to cylindrical fixture
transifion.

The upper loading fixture consisted of a 120 inch diameter by 1 inch
thick by 20 inch high steel cylinder welded to a 124 inch square loading frame
made of 8 inch by 3/8 inch wall square tubing. Loading cylinder clevis attach-
ments were provided at the four corners of the loading frame. A ring frame
was provided at the adapter interface to react the radial kick loads from the
conical adapter to cylindrical fixture transition. Design details of the loading
fixtures are shown in Figure 1.4-2.

1.4.2 Loading Subsystem

Four hydraulic cylinders and load cells were installed to provide test
loads and load measuring capability. An additional load cylinder was used to
relieve the lg dead weight of the 120 inch diameter test fixture and the asso-
ciated hydraulic cylinders and load cells. An Edison Load Maintainer was
used to control the loading and dead weight hydraulic cylinders.

1.5 Instrumentation

1.5.1 Strain Gages

Forty axial strain gages were installed at the locations shown in
Figure 1,5-1. Gages S-1 thru S-38 were mounted in pairs on the isogrid
stiffeners and were oriented along the stiffener axis. Gages 5S-39 and S5-40
were applied to two skin panel repair patches. These two gages were oriented
in the loading direction.

’

l1.5.2 Deflection Transducers

Ten electrical deflection transducers (D-1 thru D-10) capable of . 001
in resolution were mounted normal to the conical adapter surface at the loca-
tions shown in Figure 1.5-1. Four deflection transducers (D-11 thru D-14)
were mounted inboard of the four load points to measure axial deflections.
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1.5.3 Load Cells
Four load cells were used to measure loads applied to the test
specimen by the four hydraulic load cylinders. Locations of the four load

cells, designated LDI1 thru LD4, are shown in Figure 1.5-1.

1.5. 4 Test Data Recording and Print Out

All data were recorded on magnetic tape using a high-speed record-
ing system. Data were printed out in digital form and corrected to engineering
units on a high speed printer, Data were printed out in the following units:
deflections in 10-3 inches, loads in pounds and strains in micro-inches per
inch. Plus indicates hydraulic ram tension load, specimen tension strain,
gpecimen outward radial movement and lengthening in th_e_ axial direction.

1.6 Test Loads

The first phase of testing consisted of a series of survey tests using
five different combinations of axial and bending loads.

Survey test loads were based on the maximum design loads applied
to the D-1 Centaur equipment module by a 4000 1b payload mounted on the
equipment module. For the five survey test conditions maximum loading was
limited to the equipment module design loads shown in Table 1.6-1. Since
the test bending moments were not shear induced the test loading along the
adapter for a given loading condition did not match the design load variation
exactly. This was not considered significant since the total test loads enve-
lope closely matched the design loading distribution.

A full range of combined loading conditions, from pure bending to
pure compression, was desired. However, test set-up limitations precluded
running of a pure bending case. The five conditions shown in Table 1. 6-2
were therefore selected for the survey tests. Maximum survey test loads
applied to the conical isogrid adapter by the four hydraulic loading cylinders
are shown in Table 1. 6-3. Load cylinder orientation is shown in Figure 1.6-1.

After completion of the survey tests, the adapter was loaded to failure.
A combined axial and bending loading condition based on survey test condition
C2 was selected for the ultimate test for the following reasons:

(a) Several of the panels making up the isogrid adapter had under-
size areas and repairs due to machining errors. To ensure
failure did not occur in one of these panels it was desirable to
concentrate maximum compression loading at the center of the
best panel.
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TABLE 1. 6-1 D~1 EQUIPMENT MODULE DESIGN LIMIT LOADING

Compreasion Case Tension Case
Top Middla Bottom Top - Middle Bottom

M 442106 . 520x106 . 598x106 . 68x106 , 80x100 . 92x10®
{in 1b) .

P 24, 000 24, 000 24, 000 0 0. 0
{1b) . ’

Ny 284.0 166.7 116.5 -240,0° =126, 0 -Bl.4
{1b/in)

NOTE: Loads shown are for a 4000 1b payload mounted on

the equipment module.

Loads do not inclwde the elfects of

fairing helper springs or equipment mounted on the module.

TABLE 1, 6-2 ISOGRID CONICAL ADAPTER TEST LOADS

Applied Loading Maximum Line Loading (1b/in)
Load | Description | Axial Bending Comp Side (0°) Tension Side (180%)
Cond (1b) {in 1b)
Top Middle | Bottom | Top Middle | Bottom
c1 Max Bending | 11, 350 L63x108 | z83.0] 139.2 85.8 |-162.6 -58.9 | -25.6
{max tension)
c2 75% bending | 15,500 .5]:106 262, 6 135. ¢ 86.2 =58, 1 -25.3 ~4. 0
L]

3 | 50% bending | 31, 000 ,34x108 | 284.7| 1631 | 112.3 44,2 56.2| s2.2
G4 25% bending | 38, 000 . 17)&106 261.7 161.1 115. 8 141.5 107.7 85.8
(o] Max axial 44,000 0 233.4 155.6 116, 7. 233.4 155.6 "116.7

TABLE 1. 6-3 ISOGRID CONICAL ADAPTER TEST CYLINDER LOADS

2::: Description | Applied Loading Max. Cylinder Loads (Ibs) *

Axlal Bending n #2 3 14

(lb} {in 1b)

c1 Max bending | 11,350 | ,63x108 5,675(T) | 5,675(T) 0 0
ce 75% bending | 15,500 [ .51x106 | 6,172(T) | &,172(T} [ 1,578(T) 1/578(T)
c3 50% bending. 31, 000 ' 34:106 9,282(T) 9, 282(T) 6,218(T) 6,218(T)
c4 25% bending | 38,000 | . 17x106 | 10,266(T) | 10,266(T) | 8,734(T) 8, 734(T)
c5 Max axial 44, 000 o 11, 000(T} 11, 000(T) 11, 00O{T) 11, 6OO({T)
Notes: * (T) = Tension cylinder load, (C) = Compression cylinder load

Tension cylinder load produces comprassion in lsogrid adapier.
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FIGURE 1, 6-1 LOAD CYLINDER ORIENTATION

(b) For a pure bending condition the 60 inch diameter adapter
to test fixture interface joint tension capability would be
exceeded prior to failing the adapter in compression,

{c) The combined loading condition is more representative of
actual loading experienced by typical launch vehicle and
Tug structures.

_ By analysis of the isogrid adapter, the ultimate failure load was
predicted .to be 400% of the survey test condition C2 loading.

1.7 Test Procedure

Following a shakedown run to 25% of the Condition | maximum loading,
the 60 inch diameter flange on the test fixture (Figure 1.4-1) was filled with
""toolstone'', a hard tooling cement, to evaluate the effects of increased edge
fixity on stresses and deflections. Three runs were made with the toolstone
in place. The toolstone was then removed for the remainder of the testing.

A total of 14 test runs, summarized in Table 1.7-1, were made,
For each run loading was varied from zero to maximum in 10% increments,
All instrumentation output was recorded at each loading increment. Except
as noted, the maximum compressive loading was applied along the "0°'" axis
as denoted in Figure 1.5-1,

For the ultimate condition C-2F (runs 13 and 13A), loading was
periodically reduced to 40% and data recorded to evaluate residual strain as
a measure of yielding of the structure.
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TABLE 1.7-1

CONICAL ISOGRID ADAPTER TEST SEQUENCE

RUN TEST TYPE LOAD - %
NO, COND. TEST MAX COND, DESIG. REMARKS
1 Cl SURVEY 100 Cl
2 C5 i 80 C5
3 C3 100 C3
4 Cc1 Cl Toolstone removed for run 4 and on.
5 C5 C5-2 Axial deflection gages relocated for run 5 and on.
6 C2 cz2-1
7 C4 C4-1
8 Cc3 C3-2
9 Cl Cl1l-3
10 Cl ' C1-90 Max compression load at 90° (Figure 1.5-1).
11 Cl ' 100 C1-180 | Max compression load at 180° (Figure 1,5-1).
12 o | SURVEY 70 C1-270 | Max compression load at 270° (Figure 1.5-1)}.
13 C2 ULT. 338 C2-F Stopped to adjust Edison Load Maintainer.
13A c2 ULT, 555 C2-F Specimen failed at 555% of Cond C2.

NOTE: SEE TABLES 1.6-2 AND 1.6-3 FOR DEFINITION OF LOADING CONDITIONS,



2. TEST RESULTS AND ANALYSIS

2.1 Survey Test Results

Strain and deflection data recorded during the 12 survey test runs
are presented in Appendix A-1, Table 1,7-1 defines the applicable loading
condition for each run, Instrumentation locations are defined in Figure 1,5-1.

To help evaluate response of the structure to various types of loading,
strains from a representative run for each of the five loading conditions
were plotted versus percent load in Figures 2,1-1 thru 2,1-5. Strain gages
are grouped at angular locations of 0°, 6°, 189, 420, 660, 1740, 3302 and 354°
around the circumference of the adapter (Figure 1,5-1), Each graph plots
data from 4 or 6 strain gages grouped at the specified angular locations,

Axial deflections measured at the four loading points are plotted
versus percent load in Figures 2.1-6 thru 2,1-12 for each of the five survey
loading conditions {Cl thru C5) and conditions C1-90 and C1-180,

Polar plots of deflections measured normal to the conical adapter
surface at approximate mid height of the adapter are presented in Figures
2.1-13 thru 2,1-19, Deflections are plotted at 50% and 100% load for each
of the five survey loading conditions, (C1l thru C5) and conditions C1-90
and C1-1890,

2.2 Ultimate Test Results

Strain and deflection data recorded during the ultimate test are
presented in Appendix A-2, Test condition CZ as defined in Tables 1.6-2
and 1.6-3 was selected as the basis for the ultimate test loads. Instrumen-
tation locations are defined in Figure 1.5-1., The initial ultimate test run
(run 13) was terminated at 338% of condition C2 loading to adjust the capacity
of the Edison Load Maintainer system, After adjusting the system the test
was rerun to failure (Run 13A), The test specimen failed at 555% of the
condition 2 loading. Calculated loads at failure are summarized below:

Applied Moment = 2. 83 x 100 in 1b
Applied Axial Load = 86025 lb

Equivalent Nx max (60 in dia) = 1457 1b/in
Equivalent Nx max {120 in dia) = 478 1b/in

Strains measured during run 13A are plotted versus percent load
in Figure 2,2-1. Strain gages are grouped at angular locations of 0°, 6°,
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189, 42°, 669, 174%, 330° and 354° around the circumference of the adapter
(Figure 1.5-1)., Each graph plots data from four or six strain gages grouped
at the specified angular locations.

To help evaluate yielding of the specimen, loads were periodically
reduced to 40% of condition C2 during test runs 13 and 13A and data recorded.
Residual strain as a measure of permanent set was then calculated by comparing
the strains at these 40% increments with the initial condition C2 40% load
increment, Residual strain data are plotted in Figure 2.2-2,

Axial deflections measured at the four locading points are plotted
versus percent load in Figure 2,2-3, Polar plots of deflections measured
normal to the conical adapter surface at approximate mid height of the adapter
are presented in Figure 2,2-4, Normal deflections are plotted at 100% and
150% of condition C2 loading, (Normal deflection pots were disconnected at
160% loading). '
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FIGﬁRE 2.1-3 STRAIN MEASUREMENTS -CONDITION C3 (RUN 8)°
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FIGURE 2.1-3 STRAIN MEASUREMENTS -CONDITION C3 (RUN 8)
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FIGURE 2.1-3 STRAIN MEASUREMENTS ~-CONDITION C3 (RUN 8)
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FIGURE 2.1-3 STRAIN MEASUREMENTS -CONDITION G3 (RUN 8}
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FIGURE 2,1-4 STRAIN MEASUREMENTS -CONDITION C4 (RUN 7)
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FIGURE 2,1-4 STRAIN MEASUREMENTS -CONDITION C4 (RUN 7)
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-FIGURE 2.1-45TRAIN MEASUREMENTS -CONDITION c4 (RUN_'?) R
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ISOGRID CONICAL ADAPTER TEST CONDITION C5

FIGURE 2.1-5 STRAIN MEASUREMENTS -CONDITION C5 (RUN 5}
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FIGURE 2.1-5 STRAIN MEASUREMENTS - CONDITION G5 (RUN 5)
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FIGURE 2.1-5 STRAIN MEASUREMENTS -CONDITION C5 (RUN 5)

ISOGRID CONIGAL ADAPTER TEST CONDITION C5- @ 354°
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FIGURE 2,1-6 AXIAL DEFLECTION-CONDITION C1 (RUN 9)
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FIGURE 2,1-7 AXIAL DEFLECTION=CONDITION Cl-90{RUN 1)
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FIGURE 2. 1-8 AXIAL DEFLECTION-EONDITIONG C1-180(RUN 11)
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FIGURE 2.1-9 AXIAL DEFLECTION-CONDITION - C2{RUN 6)
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FIGURE. 2.1-10 AXTAL DEFLECTION-CONDITION C3(RUN 8)
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FIGURE 2.1-11 AXIAL DEFLECTION-CONDITION C4(RUN 7)
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FIGURE 2.1-12 AXIAL DEFLECTION -CONDITION C5{RUN 5)
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FIGURE 2.1-13 DEFLECTIONS NORMAL TO SURFACE -CONDITION CH{RUN 9)
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FIGURE 2.1-14 DEFLECTIONS NORMAL TO SURFACE-CONDITION C1-90(RUN 10)
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FIGURE 2,1-15 DEFLECTIONS NORMAL TO SURFACE-CONDITION C1-180(RUN 11)
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- FIGURE 2,1-17 DEFLECTIONS NORMAL TO SURFACE -CONDITION C3(RUN 8)
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FIGURE 2,1-18 DEFLECTIONS NORMAL TO SURFACE -CONDITION C4(RUN 7)
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FIGURE 2.1-19 DEFLECTIONS NORMAL TO SURFACE -CONDITION C5(RUN 5}
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FIGURE 2.2-1 STRAIN MEASUREMENTS-CONDITION CZ-F(RUN 13A} .
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FIGURE 2,2-]1 STRAIN MEASUREMENTS-CONDITION C2-F(RUN 13A}
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' FIGURE 2, 2-1 STRAIN MEASUREMENTS-CONDITION C2-F(RUNI3A)
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FIGURE 2,2-1 STRAIN MEASUREMENTS-CONBITION C2-F(RUN 13A)
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isocnxb COMNICAL ADAPTER TEST CONDITION C2-F @ 0

FIGURE 2.2-2 RESIDUAL STRAIN ULTIMATE TEST CONDITION C2-F(RUN 13 & 13A})
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3.0 ANALYSIS OF TEST RESULTS
3.1 Comparison of Measured and Theoretical Loading Distribution

For valid comparison of test and analysis results it was necessary
to verify that the test loading distribution in the structure matched the
theoretical distribution used for analytical prediction of failure loads, This
was accomplished by converting strain gage data to equivalent loading intensities
in pounds/inch at several points around the circumference and comparing
these results with the corresponding theoretical line loading given by :

Nx = P + Mcos®©
2wr rre
Where
Nx = Load intensity in direction of loading, 1b/in
P = applied axial load, 1b
M = applied bending moment, in lb
r = local radius of curvature perpendicular to direction of loading, in.
© = circumferential angle from point of maximum loading, degrees

A major task in evaluating the measured loading distribution was establishing

the effective stiffener cross-section, including effective skin, at the points
strains were measured, Inspection data from Figure l.3-4 was used to establish
the basic stiffener cross-section dimensions. Since the skins buckled at
relatively low loads several methods were evaluated for calculating an "effective''
skin width to be included in the stiffener cross sectional area. Best results

were obtained using an effective width given by:

W =3.0tg E
Fe
where W = effective width of skin on each side of the stiffener, in

tg = skin thickness, in

E = Youngs modulus, psi

F.= compression stress measured by strain gage on skin side of
stiffener, psi

Data from the ultimate test condition CZ2-F (Run 13A) was used to evaluate the
loading distribution. Results of this comparison at several points on the
structure are summarized in Table 3,1-1.

In geheral the measured and theoretical loading distributions agreed reasonably
well (the average of N, meas/Nx theory ratios in Table 3.1-1 is 1.,04), At

higher load levels the peak load intensity (near 0°) was somewhat lower than

the theoretical prediction, This suggests that there may have been some load
redistribution into adjacent panels of the structure as the structure neared failure,
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This premise is further substantiated by a comparison of the data at 100% and
540% loading for gages 5-23/5-24 which are near the point of maximum tension
(174°). At 100% loading the measured and theoretical loading were in close
agreement. However, at 540% the measured tension loading is almost 30%
higher than theoretical suggesting a redistribution of loading away from the
point of peak compression stress., The individual strain plots in Figure

2.2-1 also indicate a general ''softening' of the structure and redistribution

of load near failure,
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TAELE 3.1-1
COMPARISON OF MEASURED AND THEQRETICAL LOADING DISTRIBUTION

Section Properties Loadine
Stiff. ] - Tercent r Ny Meas,
Ciages Radius |Spacing] bl bz d [ : to W Area by Load A1 M x Theory |OFLG  |O5kin Stiff x Meag,
[IN} {IN) [LN} (1N} (1N} {IN) {IN) {IN) {IN) (INdj {IN) {%e} 16°in 1b LB (LB/IN) (LB;’IN2 (LB/IN?] (LB) {LB/IN} .

5-35/5=-34) 53.33 11,17 102 L 111 459 . 087 . 056 041 2. 61 . 3413 . 1575 540 2. 766 | B4566 560.2 -27594 | -23362 ] -B285 524.5 . 936

-13/5-14] 53,33 11.17 . 056 . 078 . 410 . 078 L061 . 045 2.6 . 3434 . 1195 540 Z.766 | B4566 546. 7 =40845 | -25074 | -9497 601.2 1,099
[5-17/5-18] 53.33 11.17 . 040 .65 . 405 . 046 . 053 .032 1.37 , 1696 . 1605 540 2. 766 84566 482, 4 -49623 | -51366 | -8491 537.5 1.114
I5-21/5-22] 53,33 11.17 . 041 . Q64 .411 ., 055 . 064 2031 1.98 L2024 L1426 540 2. 766 84566 378.2 -61750 | -23437 | -6193 392, 0 1, 036

-29/5-30] 36.33 7.61 . 055 - 080 .435 . 087 .039 037 1.83 L2301 L1749 400 2. 043 62348 763, 1 =21588 | -38692 | -8167 35%9. 0 L 995
B=15/5-16] 36 .33 7.61 038 . 059 . 406 . 055 L0533 . 034 1. 70 . 1883 . 1475 400 2.043 62348 683, 2 -15508 | -37453 | -6248 580, 6 . 850
K-19/5-20] 36.33 7. 61 . 040 . 063 . 408 .45 . 054 L34 1.70 . E906 . 1489 400 2.043 623548 473. 5 -13681 | -37653 | -6244 580. 2 1.225
15.33/5-34] 49.39 10, 34 102 L1k . 459 . 087 . 056 . 041 2. 11 . 3003 L1762 540 2. 7hb B4ib6b 631, 4 -12736 | -35574 | -9027 617. 4 . 978
5-31/5-32] 42.36 B.B7 .071 . 092 441 . 089 ADGI- Q45 2. 20 .309% . 1529 540 2. 766 84566 BO5. 7 -26617 | -39532 | -11401 908. % 1.128
5-23/5-24] 45.74 9.58 . 040 . 063 . 412 . 062 . 051 . Q37 4. 54 . 4157 .Cs30 540 2.766 84566 -124.3 3916 5418 2181 161. 0 1.295

=9/S-10 45. 74 9.58 . 054 .0?? . 416 .77 . D60 . 043 2.16 L2798 . 1399 540 2. 76b 84566 T1z2. 7 -18249 | -37516 | -94644 698. 5 . 980
5-23/5-24] 45.74 9.58 . 040 L 063 L4112 .062 .051 .037 4. 58 .4157 . 0830 100 . 51D 15500 23,7 536 798 319 23.6 L 996
E-9/5-10 | 45. 74 9.58 . 054 . 077 . 416 077 060 . 043 4, 58 . 4879 0894 100 . 510 15500 131. 1 2761 =3350 | -1599 118. 0 . 90¢

| | 4 [ NG TE:!
1. N _ Tt = P + Mcos &
’ __L______ X 1E€0TY er WrG
.730 .375 by |
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3.2 Comparison of Measured and Predicted Failure Loads

3.2.1 Damaged Area Inspection Data

A post test analysis was performed to determine if the measured
failure loads could be accurately predicted using actual section properties in
the failed areas of the adapter and current analysis methods developed for
cylindrical isogrid structures. For purposes of this evaluation only the failed
areas in panels 1, 2 and 6 were considered, The damaged areas resulting
from test specimen failure at ultimate load are shown in Figures 3.2-1 thru
3.2-5, Figure 3,2-6 summarizes the average cross-sectional dimensions
of the structure in the damaged areas of panels 1, 2 and 6. This data was
selected from the Isogrid Conical Adapter Inspection Reference (Figure 1. 3-4),

3.2.2 Theoretical Failure Loads Analysis

The leoad carrying capability of the test specimen was evaluated on
the basis of general instability, skin buckling, web crippling, flange crippling,
column buckling and material (F_,) yield properties. Two methods for pre-
dicting isogrid general instability failure loads were used. These were the
McDonnell Douglas analysis from Reference 3-1 and the analogy with a skin
stringer analysis {by Becker) {rom Reference 3-2 developed at Convair
Aerospace {Appendix B). Analytical techniques for the other failure modes
are also described in References Appendix B.

The above general instability analysies are for cylindrical shells of
revolution and must be modified for application to a conical shell of revolution.
The model assumed for this modification is shown in Figure 3.2-7, The allow-
able general instability edge load intensity, Ncr’ in the plane of the conical
structure at a point 0 is computed on the basis of an equivalent cylindrical
shell radius of R sin © as defined in Figure 3,2-7.

3.2.3 Actual Failure Loads Analysis

At the time structural failure occurred in the test specimen it was
not possible to determine the point at which the initial failure occurred. It
can only be concluded with reasonable certainty that the failure started some-
where in the damaged areas of panels 1, 2 or 6,

The applied edge load intensities in the damaged areas at the time
of failure were computed using the known overall axial and bending loads
applied to the specimen at failure (Moment = 2,83 X 106 in, 1b; Axial L.oad =
86025 1b}) and the eguation:

N, = 86025 +  2.83% 10° cos @
27TR cos 45%¢ MR- cos 45°
where  N_. = Critical load intensity in plane of isogrid, 1lb/in,
R = Local radius of curvature, in (See Fig. 3,2-7)
cp = Circumferential angle from point of max loading, degrees
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FIGURE 3,2-1 FAILED TEST SPECIMEN- EXTERNAL VIEW
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FIGURE 3.2-3 FAILED TEST SPECIMEN- PANEL 1




FIGURE 3.2-4 FAILED TEST SPECIMEN- PANEL 2




FIGURE 3.2-5 FAILED TEST SPECIMEN- PANEL 6




AVERAGE FOR
PANEL, 1 2 6 | PANELS 1,2 &6
w |.42¢4 | Ja08 ] .415 . 4248
c |.083 | .044 | . 052 . 0690
by [.058 | .054 | .047 . 0558
by 1.079 | .078 | .077 . 0648
tp |.043 | .033 | .03 . 0364
tp |.055 | .052 | .050 . 0575
dg [.237 | .237 | .237 . 237

FIGURE 3,2-6 SUMMARY OF INSPECTION DATA IN DAMAGED AREAS OF
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This analysis is based on the assumption of uniform adapter stiffness which
may be in error by up to 15% due to apparent variations in panel quality (see
Figure 1.3-4), Unequal axial deflection measurements (Figures 2.1-6 thru
2,1-12 and 2.2-3) and unequal strain gage readings on symmetrical grid
members at constant station planes tend to confirm the premise of nonuniform
stiffness. The detailed analysis of section 3.1, however, shows good agreement
between the theoretical loading distribution and the actual measured loading
distribution within the test specimen,

3.2.4 Theoretical and Actual Failure Loads Data Presentation

Figures 3,2-8 thru 3.2-17 present the theoretical and calculated
actual failure loads data for damaged areas in panels 1, 2 and 6 as described
in Figure 3.2-6., The theoretical general instability allowables in Figures
3.2-8 thru 3,2-12 are based on the McDonnell Douglas method of analysis of
Reference 3-1. The curves of critical load intensity, N.,, are all plotted as
a function of A, the node- to-node spacing in the plane of the isogrid,

Figures 3.2-13 thru 3.2-17 present similar data except the general
instability allowables are based on the Becker analysis methodology of

Appendix B and column buckling allowables are presented in place of the mater ial
(Fcy) allowables,

In most cases critical loads due to flange and web crippling fall at

levels beyond the chosen ordinant scales and therefore do not appear in the
plots,
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FIGURE 3.2-8 THEORETICAL (McDONNELL DOUGLAS
ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS-SECTION IN FAILED AREAS OF
PANELS 1, 2 AND 6
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FIGURE 3,2-9 THEORETICAL (McDONNELL DOUGLAS

ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS-SECTION IN FAILED AREAS OF
PANEL 1.
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~ I FICURE 3. 2.10 THEORETICAL (McDONNELL DOUGLAS
ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS-SECTION IN FAILED AREAS OF
PANEL 2, . _ . )
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FIGURE 3.2-11 THEORETICAL {(McDONNELL DOUGLAS -
ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS-SECTION IN FAILED AREAS OF
PANEL 6.
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FIGURE 3, 2-12 THEORETICAL {McDONNELL DOUGLAS ANALYSIS)
VS ACTUAL CRITICAL LOADS BASED ON ONE OF THE MINIMUM
CROSS5-SECTION GRID MEMBERS IN PANEL 6.
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FIGURE 3.2-13 THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE
CROSS-SECTION IN FAILED AREAS OF PANELS 1,

2 AND 6.
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FIGURE 3, 2.14 THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE
CROSS-SECTION IN FAILED AREAS OF PANEL 1,
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FIGURE 3, 2-15 THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE
CROSS-SECTION IN FAILED AREAS OF PANEL 2.
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FIGURE 3. 2-16 THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE
CROSS-SECTION IN FAILED AREAS OF PANEL 6.
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T FIGURE 3. 2-17 THEORETICAL (BECKER ANALYSIS) V5
ACTUAL CRITICAL LOADS BASED ON ONE OF THE
MINIMUM CROSS-SECTION GRID MEMBERS IN PANEL 6, 3
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4, CONCLUSIONS

Six potential failure modes were considered in the analysis of
Section 3.2; skin buckling, material f_ , stiffener flange crippling, stiffener
web c¢rippling, column buckling and general instability, Comparing the
theoretical critical loading for each of these failure modes with the actual
loading in Figures 3,2-8 thru 3,2-17 the most likely failure mode for the
adapter can be selected,

4.1 Skin Panel Buckling_

The flanged isogrid test specimen was designed to react loads and
maintain stability primarily as a result of the load carrying capabilities of
the integrally machined I-beam cross-section grid members, Compression
buckling of the triangular skin panels is permitted, As seen in Figures 3,2-8
thru 3.2-17 skin buckling occurs at load intensities significantly lower than the
other theoretical and actual loads. This does not constitute structural failure
since grid members can react load independent of the buckled state of the skins,
Since some load is obviously carried by the skins, an effective width of skin
is included in the stiffener cross section when calculating critical loads for
other modes of failure.

4,2 Material Fcy

Although inelastic buckling of the structure is possible, all of the
analysis methods used assumed elastic behavior. Critical loading based on
the material Foy was thus selected as a convenient upper limit cut-off for
the theoretical capability of the structure. Comparing the material F.
allowables with the actual failure loads in Figures 3,2-8 thru 3.2-17, it is
obvious that failure due to gross yielding of the structure can be ruled out.

4.3 Stiffener Flange and Web Crippling

Critical loads for stiffener flange and web crippling are so large
they fall near or outside the lirnits of the plots in Figures 3.2-8 - 3.2-17,
It can thus be concluded that failure was not precipitated by local crippling
of the stiffener cross-section.

4,4 Column Buckling and General Instability

Column buckling and general instability are the two most difficult
failure modes to accurately predict. Because of this and the closeness of
the column buckling and general instability curves in Figures 3,2-13 thru
3.2-17 possible ambiguities exist as to whether failure of the test specimen
was§ attributable to general instability or column buckling. Table 4,3-1
summarizes the possible conclusions obtained from the comparisons of data
in Figures 3,2-8 thru 3,2-17 with reference to these failure modes,



close agreement.

The McDonnell Douglas general instability analysis predicts critical
loads approximately 25% higher than the calculated actual loads whereas the
Becker analysis predicts critical loads approximately 20% lower than actual.
The theoretical column buckling and actual calculated failure loads are in

From this comparison it is obvious that, due to the many

variables such as anticlastic curvature, eccentric loading, section warping,

and column fixity which cannot be accurately accounted for in the analyses, either
column buckling or overall general instability could have precipitated

failure of the test specimen,

adequate for initial sizing of conical flanged isogrid structures.

The approximate analytical methods developed in this report are

However,

based on the results of the single test performed, the general instability knock
down factor should be reduced by 25% for the McDonnell Douglas method and
increased 20% for the Becker method {Appendix B).

TABLE 4, 3-1

ACTUAL CRITICAL LOADS COMPARISON

SUMMARY OF THEORETICAL AND

Actual THEQRETICAL FAJLURE LOADS
Calculated GENERAL INSTABILITY COLUMN BUCKLING
Failure Load MDAC BECKER
Damaged N_ . (Avg) N_, {Ave) N., Theary Neyp (Avg) | Noy Theory| Nep {Avg) | N, Theory
Area Figure -1b/in -1b/in N_p ACTual -1b/in Ny Actual -1b/in Noy ACHIar
Avg. Panels [3.2-8 1000 1260 1,26 870 . 87 1070 l.o7
1, 2 and 6 3.2-13
Avg, Panel 1]|3.2-9 1070 1420 1.33 1000 .93 1230 1.15%
1.2-14
Avg. Panel 2| 3.2-10 870 1130 .30 610 .70 B10 .93
3.2-15
Avg. Panel 6| 3.2-11 1000 1130 1.13 770 W77 910 .91
3.2-16
Weakest 3.2-12 930 1080 1. 16 750 .B1 900 .97
Member 3.2-17
Panel 6




5.

RECOMMENDATIONS

The limited analysis and testing completed to date have successfully

demonstrated the feasibility of using flanged iscogrid for conical structures,

However, additional work should be accomplished to provide a better under -
standing of the capabilities of conical isogrid structures, The following are
recommendations for future work relating to conical isogrid structures.

1.

Perform a detailed stability analysis utilizing finite element computer
programs to predict failure loads and verify design equations.

Verify general instability failure loads by meodifying the test specimen
design to eliminate column buckling as a possible failure mode and
retesting. Existing manufacturing tooling, N/C tapes and test fixtures
could be reused, Some of the less badly damaged panels from the
existing test specimen might also be used in lightly loaded parts of

the structure,

Develop a stability theory for conical isogrid shells of revolution,
This theory could be used to evaluate errors in applying cylindrical
shell theory to a conical structure.

Develop, analyze and test alternate conical adapter isogrid patterns,
In particular, look at patterns that have all straight diagonal grid
members between nodes,

Develop open isogrid for conical adapters,

Build and test photoelastic models of conical isogrid structur es.

Evaluate the application of advanced composi tes to conical isogrid
structures,

(X
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APPENDIX A-1

SURVEY TEST DATA



CONHD{L&SObRIDEUQKPTEﬁ.TESTHRUN]

AppPTR C1 1@% DATE!? 11 / 3/ 73 TIME? 9 8 Aot
FILE:® 3 RECORD ¢ 5 CHANNELS 3 THROUGH 68
CHAN
5 +596. LD1 iS40, LG2 =16+ :1.D3 -18- ‘04
7 i43. D1 +4he D2 ++« D3 +1« DY
11 ~s D5 -« D6 ++ D7 ++ D8
15 +1« D9 the D10 =4, D11 -5. 012
14 ++ D13 +e D14 -9, 51 12+ S2
25 -7+ 3 ~2. Sk +g. 05 12« G5B
27 ~LGe &7 -45. 58 34« 9 -%6+ 410
31 =44 511 -S5@. 512 51 13 ~27¢ 414
35 =31+ S13 =51. %16 mole 17 =39. %18
34 =22 51 =54, 529 alhbe 521 ~49. €22
43 +14+ S273 +19. 524 284 L25 -27. 4,26
47 2. 527 65 428 514 426G -32. 33
51 34 S$31 ~38. $32 -l S33 -31e 34
55 Fha S§35 “16e H36 =78+ 437 +4. 534
54 1'2'4 351 +e 484
JWBPTR cl 2g% DATE: 11 7/ Q / 73 TIME: 3+ 11
FILE: 3 RECORD$ 6 CHANNELS 3 THIOUGH 68
KHAN .
3 t12iie LD 111498+ L..2 -8 D3 +o 100
/ +11« D1 +Ge D2 +1. D3 +1e Db
11 -1 DS ~4s D +e D7 +1. D8
15 +7. 09 +12+ D14 -11. D11l -2+ Di2
1 +3. 013 12s D1 2. 51 -4 G2
23 =12« S3 -2+« 54 +19+ 4§ +9. S6
27 -53s S7 -:3. .8 -66+ &9 -72. 518
31 -35« S11 =141 %12 =118 515 “56e S14
35 =68+ 515 -185. 4156 -128. 917 -i6s 413
39 =59« S1 -184s %22 -75. S21 “jle 22
us +2Q. 235 +37« Y24 =59. 529 -0 4,25
Yy =17 527 =143 429 ~188. 424 -116. €3¢
51 “76¢ 531 22 432 =36 %33 -67. G354
55 F2e 535 “4g. 536 =162+ 437 +7+ S38
5 *1lhe 53 +0 547

A-l-l
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CONICAL ISOGRID ADAPTER TEST RUN 1

XDPTR €1 3a8% DATE: i1 7/ 9 / 73 TIME: g ¢ 24 % 17

FILE: 3 RECORD: 7 CHANNELS 3 T4FOUGH Y
CHAN
S5  +1772« LD1 +1815. L. 2 +s 1.D3 e LUY
7 +18+ D1 +12-. 02 +3. D3 +1e DYy
11 =5+ 05 -8+ Db ++ D7 +4. D8
15 +12. D9 +16« D14 -17. D11 ~-23. D12
19 +8. D13 +5« D14 w34 S1 -33. G2
23 -17¢« S3 -2+ 44 +27+ 55 +14+ S6
27 142« 7 -141. 58 =38« 59 =185+ %14
31 ~137« 511 -152« 12 =156+ 513 =R4e 514
35 ~98« 516 =155« %16 =177 S17 ~115. %14
39 =58+ 510 =196 220 =137« %21 «128. 522
43 +hpe S23 +54. S24 «93 525 =38+ 525
47 =29 S27 =248+ 428 ~157. S24 -153. 30
51 -115- 531 ~123. 532 =54e $33 =38. 431
55 ~-31+ 533 “-69e 535 -244. 537 +14e S38
59 +24 S3) +2. S48
TADPTR C1 48% DATE: 11 / 9 /7 73 TIME: St 3% 1 52
FILE: 3 RECORD: 8 CHANNELS . 3  THfOUGH 60
CHAN
3 ta3Be. LD1 +2337. o2 +e LD3 +Se o4
/ +24.« D1 +17. D2 +6s D3 Fle D4
11 =3+ D5 -1l4. D6 -. D7 »8. D8
15 +2d. D9 +24. D18 -23. D11 “35. g1
lg +la- 013 +g. Dl'} -iiQa Sl -3 32~
22 “ilbe 53 =2 Ly +39. S5 +19. .6
21 -1846 S7 =135, 48 125+ 09 ~-137. 519
3 -184.« 511 -28@. 12 -248. S13 113+ S14
35 =138+ 515 -249. 516 -241. S17 157 %13
35 “?8. 519 =215. 528 -181. 21 1@ S22
435 +Hhle 525 +71e S24% =157, 425 ~122. S26
47 =37- 527 =2/6+ 228 -208: 529 216 L30
51 =187 531 =159 932 -71, 33 -138. 34
55 =36s 535 =91. 536 -314e 537 +16+ S38
5% +37« 539 +9e S48
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CONICAL ISOGRID ADAPTER TEST RUN 1

®DPTR C1 58% DATE: 11/ 9/ 73 TIME® g 3 B2 ! 47
FILE®. 3 RECORD? 9 CHANNELS 3 THROUGH &8
CHAN '
3 +2947. LD1 +2968. '.D2 +s ILD3 +e LDY
-7 +32+ D1 +23, D2 +7. D3 +1e D4
11 =11+ DS -17+ D6 +e D7 +1g+ D8
15 +25« D9 +31+ D18 =38+ D11 -34. D12
19 +13. D13 +12+« D14 “6ls S1 “48s 52
23 . =24. S3 =-2. G4 +41. S5 +29. 56
27 =233+ S7 -228 8 =155. S9 ~158+ %10
31 =236« S11 -251. 512 ~262¢ 513 “14@« S1¢
35 -1%9+ 515 -263s S16 ~385. S1/ »193. S18
39 - 5. S1} «277+ %28 =236+ 521 -232. 522
43 +61s S23 +81¢ 524 “147¢ S25 ~149. 526
47  =bls S27 ~337. 428 =257« 529 =267« 538
51 =184+ 531 «288. L322 -88¢ 533 =161+ 634
55 =185+ $35 =122« S35 =395, 37 +21+ S38
59 +S4s S30 +14s 49
AoPTR C1 o@% DATE: 11 7/ 9/ 73 TIME: 18 : 8 1 55
FILE: 3 RECORD: 18 CHANNELS 3 THROUGH 68
CHAN
3 +3438. LD1 +3523¢ Lo -8+ :.D3 o LDM
<o g +4ds D1 +26+ D2 +18. D3 +1« DY
11 -15« DS -23+ D6 +e¢ D7 +12. DA
15 +32+ D9 +38. D12 -37. D11 =41« D12
19 +17. D13 +16s D14 -73. S1 6@ 42
23 -ilhs S3 re G4 +49. 55 +36s 56
27 287+ S7 =283, 48 =192+ 59 w284+ 510
31 -287. 511 =382 912 =316+ S13 -168. 1k
35 ~183« 515 «317+ 416 =358 S17 -233: 418
39 =112+ S$19 -332. 524 =265+ $21 =271+ 422
43 +73« 923 +36+ S24 -159. 525 =177+ S26
47 b6 S2¢ =337, 5238 =316+« 529 =317 538
51 -223. S§31 =238+ 532 -188+ $33 =192+ %34
55 =145+ $35 “142. 535 471 S37 +26+ 538
54 +69+« 539 +22+ 48
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ADPTR

c1 78%

FILE: 3

ICHAN

5 +4D58.
il @ +46e
11 -19»
15 +3a.
19 +22.
" 23 ~41.
27 =333,
31 =334
3 =221
39 =129
43 +86.
47 ~5h
51 =262«
55 =216
59 +83.

ADPTHR C1 88%

FILE: 3

CHAN
3 +ugll.
7 +53.
11 ~24
15 +40
19 +25 .
23 e rr
27 =387
31 =-593%.
35 -2458e
3% =151,
43 +35
47 =:He
51 =382
55 =273
5 +141.

CONICAL ISOGRID ADAPTER TEST RUN 1

539

A-1-4

73

DATE: i1 7 g / TIME: 18 ¢
RECQRD? 11 CHANNELS 3 THROUGH 68
LD1 +L4249- |_D2 ++ .03 +
D1 +38+ D2 +11. D3 +
D5 -27. 06 +2+« D7 +15.
D9 f46. D18 -44. D11 =47
D13 +28. D14 =86+ 51 =H(9.
S3 =2. 44 +56+ 0S5 +4]1
57 =-331. 4“8 ~221+ 99 ~258.
511 =353, 412 «~267« S13 =230 .
15 -374. %16 -433. 517 -2 7G
Hiv «3 4. 5208 314, 521 ~328.
%23 +113. L24 =281+ 525 ~246¢
_52? =463 525 =368 H29 373,
531 28, Y932 «125. 433 225
535 =171« %36 =547« <37 +31.
534 +29. Ly
DATE: 11 / ¥ /73 TIME? 14 3
HECORD? 12 CHANNELS 3 THREOUGH 68
LDI +up3@s D2 -8« |,D3 =-1@.
D1 +34. D2 +12« D3 +e
D% =33. D& +3. D7 +19.
(D] +53. D12 =51« D11 =56
D13 +23. 310 -1¥45+ S1 =7G.
53 -4 Sy +61l. 55 +45.
57 «379. 48 -253. S9 ~276
511 -4P6. 12 -421s 5135 =254
515 ~44g. 516 «4g97e« S$17 =328«
5149 =466 28 =351 421 ~380.
4“2 3 +128. 424 ~231+ 525 238
S27 =519, 428 «{27s 529 =4 LB
531 =323« 4532 ~145« S33 =265
535 284« 536 =538 437 +33.
+39. 540

il
Dy

08

D12
S2

56

514
wig
t18
22
L26
930
S3y4
538

Loy
D4

D8

Dile
52

S6

“id
Y14
v18
522
526
538
934
934



CONICAL ISOGRID ADAPTER TEST RUN 1

EOPTR C1 98%

FILE: 3
ICHAN
3 15207«
7 +61.
11 =28
15 +52.
19 +28.
23 =51
27 =431
31 -4 38
a5 -282.
39 166
43 +113.
47 =56
51 ~334.
55 258
59 +128 .

ADPTR C! la@%

FILE: 3
CHAN
3 +5678-
t o +68«
11 =33,
15 +560
19 +31s
23 "'56.
27 =4 7@
31 482
35 304
39 -178.
43 +130.
47 =693
51 «366
59 =285«
59 +148.

DATE: 11/ 9/ 73 TIME®

RECORD: 13 CHANNELS 3 THROUGH
LD1 +5139. LD2 ++ 1.D3

01 +4g. 02 +15. D3

D5 «36+ D6 +3. D7

D9 +6B8+ D18 -59. D11
013 +28+ D14 =115+ S1

S3 -4e Sy +71e G5

S7 -422. S8 -278+ 59

S11 -452.« Si2 -468¢ 513
S1% -499. S16 =559, 517
519 -528, 528 -485. 21
524 +148. 24 -263% 525
s27 -578. 528 476+ $29
S31 ~359. 532 -16@s 533
S35 -226+ 536 -699s 537
$39 +53. L4

DATE: 11/ 9/ 173 TIME®

RECORD: 14 CHANNELS 3  T4ROUGH
LD1 +5629. LO2 ++ 1.D3
D1 +44.+ D2 +18+ D3
DS -39. Dé +3« D7
D9 +67+ D18 ~65e 011
D13 +32. D14 -125+ 51
S3 -7« 54 +83. 55
57 461 58 -382. %9
S11 ~486+ S12 ~518. S13
S19 -556+ S16 -615+ 517
S1) ~572. %28 ~442+ S21
S235 +178. S24 -299. 525
s27 =621« 528 -52@+ S29
S31 -395. 532 -172. S33
$35 -2508+ 536 =758 S37
$3! +63¢ S4g

A-1-5

-5

+ o
+220
“H2
=8l
+53
=385,
=262
-378-
-429-
=265+
-4 74,
=234
+:‘58-

1g :

&0

-5.

+ 0
+25.
g
=31
+55.

=336-
~291
-q,lgc
=474
=275
=524 .
=325

+41

Lok
Oy
D8
D12
52

G112
S1i4
518
522
L2h
38
“34
%38

5/

Loy
D4

08

012
o2

56

518
“14
18
Lpe
526
%30
34
538

4 ¢



CONICAL ISOGRID ADAPTER TEST RUN 2

ADPTR €5 1lg~= DATE : 11 7/ g / 73 . TIME:! 14 3
FILE: 3 RECORD: 20 CHANNELS 3 THROUGH 68
ACHAN
3 +1848« LLD1 +118a@+ LD2 +1128+ O3 +1823.
7 < =+ D1 +3. 02 -« D3 +.
11 -+ D5 -+ D& +3. D7 t2e
15 ++ D9 +40+ D18 =3. D11 -3
15 -+« D13 =+ D14y =17« S1 -7
23 -2+ 53 +4e S4 +9. 4§ +2
27 =4lie 57 =38. 48 =27« 59 =33.
31 -4« 511 -43. 512 =58« 513 =32
35 =3G. 515 =56+ 416 =51« 17 *54 .
a9 «31+ S17 “DHGQe 524 =78. S21 =76
43 -84 5273 “4ge S24 =4l 525 -l
47 =29 527 =lHe 528 =41. 429 =52
51 -36« 531 -43. 532 =22« 5335 -~38.
55 -66+ S35 -43. 53p -183« 537 +7
59 =2+« 539 +G. S44
ADPTR C5 28% DATE: 11 / 9, 73 TIME:? 14 ¢
FILE: 3 RECORD: 21 CHANKNELS 3 THROUGH &8
CHAN
3 +t2115¢« LD1 +21497« 1LD2 +2158. 1.03 +2803%.
f <+3« D1 +6 D2 +1« D3 2
11 +« DJ ) -« Db +5. 07 +3e
1> 12» D9 +7« D18 -5. 011 “To
1! -4« D13 -1« D14 =24. 51 =12
23 -0« S3 +4« S4 +19., 55 +7 .
27 -8@. 57 =79« S8 ~56s 59 ~lja
31 =-dhs 511 =3gs 412 =-134. 513 -G
ki 3s! -“3. 515 =115+ =16 -169. $17 -1l
39 =-H8e 51 128« 528 -ig2. 21 =145,
43 ~68+ 523 =96. Y24 -76. 25 =33
L|.T -tJe ‘12? =il LJES -ilF, 512‘] - 8.
51 =71 531 -77. 532 “41. 533 -/2.
85 ‘=118« L35 =72« 436 =196« 43/ +9.
54 “2+« 539 +17+ S4B

A-~1-6

D4
Du

D8

D12
52

56

518
14
513
L22
526
%348
534
538

11

=734
Du

D8

bi2
.2

L6

51é
1%
518
522
G526
39
tlaq
538

45

27



CONICAL ISOGRID ADAPTER TEST RUN 2

ADPTR C5 38% DATE: 11/ g9/ 73 TIME: 14 ¢ 13 ¢ 11
FILEL 3 RECORD! 22 CHANNELS 3 THFOUGH 68
CHAN
; 3 +3208+« LD1 +3232. l.De +3278. LDS +3239. [LD4
7 +18- D1 +1g+ D2 +4. D3 +7« D4
11 ++ D5 ++ DB *7¢ D7 +S+ D8
15 +6+ D9 +12. D18 9. D11 -14. D12
19 -9. D13 -5. Dit -32. S1 ~l6e 52
23 -14. 53 +4. Sy +32¢ S5 +14s 56
ar =122« 57 =117+« S8 ~83+ 59 ~38. 418
31 =127+ Sl11 -133. ui2 -198+ S13 ~181. S14
35 =127s 515 ~182+ Si6 =261+ 517 =174+ 518
39 =187+ S19 =288 L20 ~248. S21 =229 522
43 -1p8. 523 =148. S24 =118+« 525 =122« 526
47 wilhe 527 ~147. 528 -127+ 529 -142. S30
ADPTR (5 u4g> DATE ! 11 7 9 7/ 73 TIME* 14 ¢ 1t @ 57
#ILE: 3 RECORD: 23 CHANNELS 3  THFOUGH 68
LHAN
S5 +4339« LD1 +4339. D2 +U425« LO3 ‘ thli1ge 1LD4
7 +13. D1 +14. D2 +6+ D3 +19. D4
11 +3+ D5 +3. D& +11. D7 +7. D8
15 +18+ D9 +17. D19 =14« D11 ~16+ Di2
19 =15 D13 =11« D14 =ls S1 =24 52
23 -19. 53 +4e S4 +41. 55 +21+ 46
27 =166+ 37 =161, S8 -115+ 59 «134. 18
31 =177+ Sil -181. 512 -272+ S13 =143. 514
35 «174¢ 515 253+ 516 =359. S17 ~-247« 51B
39  ~=147. $19 -277. 528 =336+ 521 ~338. 422
43 -145« 923 =204, 524 C =1548. 525 ~169. 426
47 =83. 527 -248. %28 =176+ 529 -175+« 539
51 =liie S31 -161s 532 =78+ S33 -l44s G314
59 =228« 535 -137. 5386 «397 537 +19« 438
59 +7+ S34 t46. SUP
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ADPTR
FILE:

CHAN
3

4
11
15
19
23
27
31
A5
39
43
47
51
55
58

ADPTR
‘ILE:

CHAN |
3

£
11
15
139
23
27
31
35
39
43
47
51
55
59

£hH 58%

3

PR AL
2l
+6
+15.
=21
-22
=218
LML
=22Fe
176
=184+
~183.
-181.
=283+
+19.

C5 66%

3

+66729
+28+
+B .‘
+21.
=28
-2l
=264
=288
=272+
-215»
=226
=123
~226
=342,
+32.

CONICAL ISOGRID ADAPTER TEST RUN 2 -~

A-1-8

DATES 11 7/ 9 /7 73 TIME: iy 3
RECORD: 2u CHANNELS 3 THROUGH 60
LD1 +5429. D2 +5512- ILD3 *5457
Dl +16. D2 +1d. D3 +1h s
b5 +he DB +144« D7 +8
D9 +23. D12 -28. D11 22
013 =15. D14 =54« S1 31
43 +7. S4 +51. 55 +29 .
57 =199. 58 ~145. %9 «168.
51t =229« LH17 ~34d. S13 ~183.
515 =325+« Sib ~U4s5@. S17 ~319Q.
519 «349. H28 =422« 521 -412.
S22 =236« 524 =286 425 =216
13 -274. 528 -223. 5293 =245
531 -20d. 532 ~183. 33 1l
935 =188+ 530 =50« 537 +21
S3v +66+ 544
DATE? i1 / 9/ 73 TIME: 14 ¢
RECORD? 25 CHANNELS 3 THROUGH 68
LD1 +6b6U46« LD2 +673%+ LD3 +6642
Ol +21. D2 +12« D3 +18.
09 +8+ D6 +21. 07 +12.
D9 +28. D12 =26+ D11 =2Q "
D13 =28+ D14 =66+ 51 =4
43 +9« 5S4 +H4« 55 +33.
57 =254+« S8 «184¢« SS9 =211
511 ~29@. 512 =424« 513 ~232.
515 =411« Si6 =551. 517 =437
513 =441. S24 =526+ S21 =523
S23 =313. 524 255« 525 =278
527 =351 528 =277+« S29 =328
531 -248. G§32 =125« 5§33 w22l
535 -221. S36 =621+« 437 +28.
539 +33« 541

13

21

LD4
D4

D8

Di2
52

%6

%18
514
518
S22
526
$38
534
538

21



AGBPTR C5 78%

FILE:

CHAN
3
?

11
15
19
23
27
31
35
39
43
47
51
55
59

3

+7739.
+32
+1d-
+26¢
-32-
-27‘
=311
-~329.
=312,
-247,
=265
=145.
=265
~398.
+49.

KDPTR C5 88%

FILE?®

CHAN .

3

'}
11
15
19
23
27
31
35
39
43
47
51
55
59

3

+8842
+39.
+12e
+3]1
-38s
-ju.
=363
-383.
-339.
~279
-389.
-195.
~337
-4,0.
+T1le

CCﬂﬂxﬂkLtEKNGRIDJAIﬂkPﬂﬂER'TEST‘RLHJE

LD1
D1
D5
D9
013
53
57
511
515
519
S23
S27
s31
535
539

RECORD? az7

LD1
D1
05
b9
D13
S3
S7
511
515
519
523
S27
531
S35

TIME?

14 3

3 THROUGH 68

TIME:

DATE ¢ 11 7 g / 73
RECORD? 26 CHANNELS
+7699. D2 +7884+ 1.D3
+24. D2 +14+ D3
+11. D& +25. D7
+34. D19 -31. D11
w2 DLy =78: 51
+9. 5§ +74+» S5
=295+ S8 =216+ S9
«338: 512 -495¢ S13
=487« S16 =642+« S17
-523. 528 -6A4.« 421
370« S24 =387+ 925
-412. 528 =323+ 529
=289 532 =158+ %33
=260 S35 ~F24+ 37
+115« S4¢
DATE: 11 7/ 9 /7 73
CHANNELS 3
+8825« L[D2 +8875+ LD3
+28. D2 +17« D3
+15. D6 +29. D7
+39. D18 =37. D11
-3@. D14 =-91. 51
+12+ S4 +B83. U5
=348+ 48 =281« 59
=3G4. 512 -569« 513
-571. S16 ~T43. 517
617+« 929 -688 h21
=437 524 ~373. 4925
477 %H28 =375, %29
=337 532 =169+ $33
. =381« %3p6 =839, 537
+1l44« S4P

539

A-1-9

+7787.
+23.
+14»
-35.
-48.
1'38-
w247
-2381-
=433
b2l
-322.
-358-
-262
+36'

14 @

THROUGH Y

+8822-
+27
+18.l
~i]e
=57
+43.
=233
-323
=53
=733
=381,
~4156
~386
+38

24

D4
04

D8

Dl2
52

%6

18
014
018
522
526
%38
534
538

29

.04
o4

D&

Diz
ha

96

518
HPR
5l8
%22
L26
L34
534
538

:

56

38



CONICAL ISOGRID ADAPTER TEST RUN 3

ADPTR C3 18% DATE: 11 7/ g / 73 TIME! 14 ¢ 5% 1 25
CILE: 3 RECORD: 39 CHANNELS 3 THROUGH 68
CHAN
3 +867+ LD1 +962+ LD2 +552« L.D3 +529. LD4%
7 +3. D1 +3. D2 +e D3 =1+ Di
11 -3. D5 =3« D6 ' +3. D7 +3. D8
i5 +4e« D9 +S5. D1#¥ -3« D11 =5. D12
19 +4. D13 +4. D14 =14« S1 “g. 52
23 -7+ S3 +2. S4 +9. S5 +4. 56
27 =49 57 =52, %8 =34+ 59 “4ge S19
31 =51s S11 =53. S12 “66¢ G13 =29. S14
35 =36« 515 =59, 515 =76+ 517 -51. 518
39 =29 51 =59, 524 =63« 521 =54, S22
43 -Qe 523 -G. S24 =34 525 “41. 526
47 =32. S27 =55. 528 =51+ 529 ~52. 534
51 «Z9s $31 =1, 532 =19« 533 =36+« 534
55 =Gle S35 =31. 536 98« $37 +7. S38
59 +7+ 539 +2. S4d
ADPTR C3 2% DATE: b 2/ 73 TIME: 14 ¢ 56 ¢ 59
FILE: 3 RECORD? 31 CHANNELS 3 THROUGH &8
CHAN
3 +13u44. LDi +1888+ LD2 +12446¢+ 1.D3 +1222« LOYB
27 i+pe D1 +ge D2 +« D3 =+ DY
i1 ~3« D05 -3+ Do +3. 07 +3s 08
15 +4. D9 +7+ D18 =7« D1l -7« D12
19 r4e D13 +4s D14 =22+ S1 C=lye 52
23 =12« 53 +2+ 54 +19+ S5 “+12 Lb
27 =35« 57 -1g4@. 58 -54« 59 =76 G18
31 -143. 411 ~1d6. 512 . =138« 413 ~69. 514
35 =23. %15 =123+ S16 -165 S17 =125« S18
39 -653« 519 =133, 529 ~142. S21 =118 422
43 -24s L423 =34« 524 =71« %25 ~81+ 526
47 =51« 527 -118. 528 -183. S29 -11@. 538
51 -76s S$31 =82« 532 =41 S33 =72« 534
55 ~185+ S35 -63« 53 =193« %37 +9. 533
53 £F7e S39 +7+« S4ff

A-l-10



ADPTR
TCILES
P

- CHAN
3
+1 8
11
15
19
23
27
31
35
39
43
47
51
55
59

CONICAZ ISOGRID ADAPTER TEST RUN 3

€3 3e%
3

+2738 -
+1d.
Lk X
+10@-
+3.
-190
=142,
=152,
~125.
=}5e
35+
=59
=-115-
=150
+1ql

ADPTR C3 48%

- 'ILE?
LS

JCHAN
3
7

11
i5
19
23
27
31
35
39
43
47
51
55
59

3

+3688.
+20
-3..
+15.
+2
-24.
‘=196
=289,
-172»
=127
-S4
-81,
=162+
-211-
+20

DATE:
RECORD? 32
LD1 +2796¢
D1 +11.
D5 -3
D9 +ile
D13 +4
53 LX)
S7 ~148
S11 =157«
515 =137+
519 =200
523 -54.
527 - =189,
531 ‘1331
S35 =Gl .
S39 +14s

DATE:
RECORD? 33
LDL +3777.
Dl +15.
05 -ile
09 +21.
D13 +ie
53 +2
S7 =284
511 w217
915 =261«
519 =282
523 =Tl
s27 =274+
531 =178+
S35 =130
S39 +2U.

A-1-11

11 7/ 9 /7 73
CHANNEL®S
LD2 +1857s
D2 +1e
De +5.
D12 -129
Di4 =36
Sy +27 e
58 96
512 =108
516 =248
524 =211
S24 105+
S23 =149«
S32 =64«
S36 =292«
sS4
11 / 9/ 73
CHANNELS
LO2 +2589.
D2 +3.
D6 +he
012 =18+
D1y =l4g.
Sy +37a
S8 =135,
$12 =272
516 =342,
S8 =285«
524 =145
528 213,
532 =G1e
536 408
S43

TIME?

14 @

3 THROUGH 68

LD3
03
07
D11
S1
%
S9
S$13
217
521
%25
%29
533
337

TIME?S

LD3
03
D7
O1i1
S1
S5
59
513
517
521
525
529
$33
%37

+1844
L X}
+6
.-132
-2_“ .
+19.
-113.
=98
=162-
=197,
=128
=163
=113
+12-

14 ¢

3 THROUGH 68

+2496¢

+2
47
-21.
-36-
+21.
=156+
=148
=228+
=271,
164,
=228+
=154
+1lHe

58

LD4
D4

Da

D12
o2

56

519
514
518
522
526
539
34
%38

59

D4
D4

D8

p12
52

b6

518
514
L18
522
$26
$39
34
538

25

45 -



CONICAL ISOGRID ADAPTER TEST RUN 3

ADPTR C3 58%

15

DATE: 11 7 9/ 73 TIME:
FILE: 3 RECORD® 34 CHANNELS 3 THROUGH 68
CHAN
3 +4647« LD1 +4757« LD2 +3153+ LD3 +3122+ LDY
é +27 D1 ‘+18+ D2 . tes D3 +4+ Dy
11 -3+ Dk ~is DA +16. 07 +12. DA
15 +21s D9 +27+ D14 =25« D11 =29« D12
19 +¢ D13 +3« D14 =6he S1 =45 52
23 =34« 53 -+ 54 +44« 55 +26+ S6
27 -255. 57 =264l 48 «1724+ S9 =-199. 513
31 ~278« S11 =278+ 512 ~345. S13 =188, S14
35 =218+ S$15 =339, %16 ~438¢ Y917 <2954 $18
39 =161+ S19 =359. 529 =361+ S21 ~3568 S22
43 ~71s 523 =93 524 =196 %25 =216+ 526
47 =183. S27 =359 528 =275 S29 =293+ 533
51  =2d8. S31 =226+ 532 =115+ 533 =197+ 534
B> =268+ 535 w166« 536 =51+ 537 +1l6« 538
59 +37« 539 +3&6. S4p .
ADPTR C3 o68% DATE: 11 7 9 / 73 TIME:® 15 ¢ 7
FILE? 3 RECORD: 36 CHANNELS 3 THROUGH 60
JCHAN
3 +5533. LDL. +5611+« L0O2 +3755« LDO3 +3693« LDY
7 €34 D1 +21- D2 +8« D3 +S5« DY
il -4« DS =-ipe 06 +13. D7 +15« D&
15 +28+ D9 +34. D18 -33. D11 =-37. D12
19 ++« D13 +3. D1y =83« 51 =58« 52
23 =46+« S3 =7+ 5S4 +49.« 55 +26« 56
27 =316+ S7 =322« S8 ~216« 59 -258+ 5148
31 =334+ S11 343, 512 =424+ 513 -232. S14
35 =265« 515 «423. 516 =529+ $17 -382. S15
39 =198+ S1! ~fihe H28 449 %21 451 522
43 =33+ S23 ~12@. 524 -233s S2b -265¢ 526
47  =133. 527 =436 28 -341« S29 =363, 533
51 =260+ S31 =284+ 532 =145« S33 “2048s H34
55 -332. 535 214« 536 523 537 +18« H38
59 +ii4. S39 +46« S43

A-1-12

39



CONICAL ISOGRID ADAPTER TEST RUN 3

ADPTH C3 79%

T ILE:

KHAN .

3
7
11
15
19
23
27
31
35
39
43
47
51
895
59

ADPTR C3 88%

FILE:

CHAN

3.

5
11
15
19
23
27
31
a5
39
43
47
51
55
59

-3

+6491 ¢
41
)
+32
=Sl
~358
=376
257
230
=113
=135
w252
=360
+54 .

3

+7432
+4Q.
-5
+39.
-1 .

. =59,
426«
-q!}a .
=331
=-25Q.
=123
=143
-3Up.
=l ipFe
+6H4 .

’

A-1-13

DATE: 11 7/ 9 / 73 TIME? 15 ¢
RECORD: 37 CHANNELS 3 THROUGH 648
LDl +6247+ LD2 +4416+« LD3 +4345.
01 +27+« B2 +11. D3 Qs
0s -5+ D6 +12. D7 +16
09 +39+« D14 -39. D11 =39«
D15 +1+ D14 =88+ S1 =60 ¢
S3 «g. 5S4y +59.« S5 +38.
57 =358« S8 =241 SS9 2569,
S11 -389. S12 =483 L13 =267
515 =497« uHl16 =683+ 517 =449,
919 ~530. L24 «-533. S21 =535
S23 =145. 524 =268« 525 -2G7
S27 =487« 528 =378 S29 =LAl
531 =321 532 =160« 533 =279
535 238« 536 =633« S37 +21.
S39 +58. Su40@
DATE S 11 / 9 / 73 TIME? 15
RECORD?* g CHANNELS 3 THROUGH 60
LDl +7354« D2 +5852+« LLD3 +494]1
D1 r32. G2 +13. D3 +17.
05 =5+« D6 +16s U7 Y25 -
DS +49. D19 =47« D11 =l4g.
D13 +1« D14 -115+ 51 -85
53 =12. S4§ +66 55 +36.
57 -425. S8 .. =288+ 59 -327.
511 455 Si2 =566+ 513 =31l4.
915 -583- 416 ~594« 517 532
519 =612« 5248 =649 H21 622
S23 =162+ 524 =336+« 525 =-361.
S27 =577« 528 =447+ 529 =484,
531 =378« 532 -194» 533 ~330
$35 =289« 536 834 537 +19.
539 +73« S48

LD4%
D4

D8

D12
52

56

510
514
518
522
526
538
534
538

11

LD4
D4

™
[

D12
52

56

19
514
518
L22
S26
538
S34
$38

23

le



CONICAL ISOGRID ADAPTER TEST RUN 3

ADPTR C3 98%

IILE: 3
CHAN
3 +8426¢+
7 +55.
11 -1
15 +47.
19 -2
23 -66e
27 =433
31 -49g.
35 =368
39 =281
43 =135
47  =153»
51 =393
55 =489
53 +83.

ADPTR €3 104

FILEe. . -~ 3
CHAN _
3  +9234.
7 +52.
11 -7
i5 +52
19 =3
23 =71-
27 =534
31 =555
35 =45
39 -311-
43 =157
47  =157-
51 437
55 ~548.
59 +191.

DATE? 11 v/ 9/ 73
RECORD? 39 CHANNELS 3
LD1 +8389. LD2 +5721.
0l +37« D2 +16
D5 -6+ Dé +19s.
0% +55.- D18 =55.
oLl3 +1. D14 =130,
S3 =7+« 5S4 +78.
S7 =483+ S8 333,
S11 -51i8. 512 =542,
515 -569+ L1H =788
519 =741 %28 =688
523 =188 524 =433
527 =555 528 =546+
531 -429. 532 =221+
535 =337« %36 «350
539 +07. 543
% DATE: 11 7/ Qs 73
RECORD: 49 CHANHELS
LDl +9188+ LD2 +6332.
01 +42+ D2 17
D5 -8+ D6 +19.
D9 +62+« D18 =52
D13 +« D14 =145,
53 =7« 54 +86
57 -538. 58 =357
S1t «576« 512 ~738+
515 =756+ ulb «B879¢
slg =791 420 ~T767+
523 =237 524 . oY)
Se7 =722« %28 =565+
531 =477+ S32 =246
535 373« 536 «algus.
539

+117+ S449
A-1-14

TIME

THROUGH

LD3
D3
D7
D11
51
S5
s9
$13
©17
521
525
529
533
537

+

TIHE:®

3 THROUG

LD3
L3
D7
D11
S1
25
S9
513
S17
s21
525
529
S33
537

15

68

5644«
+23
-59'
-96.
+43.

-367I

~358.

-611.

=716+

=418+

- =549,

=375
+24

is

H 68

+62204
+13,
+26 ¢«
=565
-128.
+4. 3
“411e
—4p3.
=690 .
-8aL.
“4 Tl
=611
~416e
+26

14

LD4
D4
D8
D12

56

519
514
518
522
526
538
534
538

16

LD4
Dy

U8

D12
52

56

5190
514
518
522
526
539
534
538

H



ADPTR
FILE:

CHAN

11
15
17
23
27
31
35
39
43
47
51
55
59

ADPTR C1 28%

FILE:

CHAN
3

d
11
15
19
23
27
31
35
39
43
47
51
5%
59

| CONICAL ISOGRID ADAPTER TEST RUN 4

Cl 1@% DATE: i1 /7 1iz2 7 73 TIME: 9 3
3 RECORD? 46 CHANNELS 3 THFROUGH 68
+578. LD1 +581. LO0O2 +16« L3 +5e
‘+4. D1 +3. D2 +4s D3 -
+e« DB -3. D& =+ 07 +3.
+6s D9 +7. D18 -2+ D1l -6
+2¢ D13 +1+. D14 -9 51 ~Ts
-he 53 ++ S4§ ++ 55 +7 .
-lilie S7 “43. S8 «27« 59 =351
~4ps 511 =45. 412 =Ufhe H13 =22
=31« 515 =43+ 516 =54« 517 =51
=22« 519 =47« 528 =44 S21 37
+7e 523 +12. S24 248« 425 ~Z2Q
=41+ 527 “4He 528 =4g9. 5209 “55.
=34. 531 «38. 532 =17« 533 3%
=36+« S35 -19. 536 =58 437 +2
+Gs S39 +¢ 541
DATE?! 11 7/ 12 r 73 TINE : 9
3 RECORD? 47 CHANNELS 3 THROUGH 68
+1175« LD1 +1198. |02 +41+ 1.D3 +5
+11« D1 +7. D2 +6+ D3 +e
++ 05 =3+ D& +« D7 +7e
+18+« D9 +18. D18 -8. D11 ~1P.
+5« D13 +2« D14 =22« 51 =1
=Qe« 53 ++« 54 +2:e 55 +14a
-9d. S7 =56+ LB =56+« 59 67
-g8s 511 =03 H12 =38. H13 =51.
=58, S15 =-1g@s+ S16 =118 517 -68
=46+ 519 =184+ 424 ~Gg. 521 =81
+19. 523 +29e 524 =44« LZ5 =63«
-38. 3527 -186. .28 «183. 529 =11d.
=71+ S31 =82« 532 -3he 433 -6 .
=73« 535 =43. S36 -l42. 537 +h4a
+22+« 539 +2+« S4d

A-l-15

1)

Loy
D4

08

012
“2

%6

%18
514
%18
“22
526
034
534
538

21

Lod
04

D8

Diz2
52

L6

%18
514
518
52
525
538
534
538

41

11



ADPTR

FILE:

CHAN

ADPTR C1 48%
FILE:

WCHAN

11
15
19
23
27
31
35
39
43
47
51
55
53

3

5

[

11
15
19
23
27
31
35
39
43
47
51
55
59

CONICAL ISOGRID ADAPTER TEST RUN 4 -

c1 3@%

3

+1758
+17'
~Fe
+16s
+8e
e]l7
=134
-15@+
~1d5e
-68
+356
-138.
~133+
~113.
+34 .

3

+2358.
+25.
-7
+22
+12
-22¢
=181«
=159
-143.
ﬂ-}a‘
+f.+q-‘
"1670
~142.
=152
+51 .

DATE? 117 127 73
RECORD: 48 CHANHELS 3
LDl +1797- LD2 +66.
D1 +13. D2 +7
DS -7« D6 =
D9 +i18+« D14 =104
D13 +5. D1y =32
53 ++ 54 +2.
57 -l41. S8 =86
s11 =158 %12 =149
515 =155+ 516 =169,
519 =128, Lz2@ ~137.
523 +49. 524 =78
s27 =169« 528 =157,
531 =125« 532 =356
535 =69 536 -213.
539 +4e S4g@

DATE!? 117 12 /7 73

RECORD? 49 CHANNELS

Lol +2397. LD2 +58
01 +17« D2 +11
D5 =11. Ds -0
09 +26« D18 «21.
D13 +8« D1y -1
53 +s 54 +2 4
57 ~192. 58 «118.
S11t -2088. 412 -281.
515 «214+ 516 =231
519 -218+ 428 -184+
523 69« 924 ~108,
S27 -247. 428 =213,
531 -166+ 532 76+
535 ~96+ 536 =284,
339 +g¢ HLHYfd

A-1-16

TIME ! 9 3

THROUGH 6Hié
i.D3 +5.
D3 +e
07 +7
D11l -l7.
S1 ~19.
S5 +13.
%9 -143.
%13 =81
517 -188-
521 -128+
525 “93.
S29 -168.
533, =98 .
S37 i e

TIME: 3 3
3 THROUGH 68
L.D3 +5.
03 +a
D7 +12.
D11 -2l
Sl -21-
55 +2%a
49 -139.
13 =146,
Sl? -1471
521 =172
©esn ~122.
H29 -221.
933 “«l13d.
537 +Qe

22

L.O4Y
Dy
D8
D1z

S1u
S1ly
%l8
522
L26
$3¢
S34
938

24

I.D%
D4

b8

D1z
he

S6

518
L1k
18
922
u26
38
234
533

»
*

*
L]

33

15



ADPTR
FILE:

CHAN
3
7

11
15
19
23
27
31
35
39
43
47
51
55
59

ADP TR
FILE:

{CHAN
o)
f

1li
15
19
23
27
31
35
39
435
47
51
o]
5%

.CONICAL ISOGRID ADAPTER TEST RUN 4 -

Cl 50%

3

+2911
+320
=1l.
120,
+14o
2T
=225+
=251
=172«
=11@-
+653.
249
176+
-18G.
+71e

Cl 6@%

3

+3526
+.39
=15
+36
+1Q.
=34
-2/ 4>
“3B5.
208G
-132.
+41.
-SUly e
=21 h
-223-
+58.

DATE
RECORD: 59
Lol +3P 1t
D1 +21.
05 ‘-] ge
Dg +33.
D13 +12.
53 L X
57 “2UD.
S1l =251
515 276
519 =277
523 +86
S27 =305
531 -2270
533 -122.
G349 +1g .

L J

DATES
RECORD® 51
LOL +3595.
D1 +25¢
D5 -21-
Dag +43 .
D13 +16
53 4+
57 =293,
S11 =305
515 =337,
517 =342
523 1'183-
527 ~368¢
531 =248
535 147
537 +20.

11 /7 12 /7 73
CHANNELS
LD2 +66
D2 +13.
Cé +3.
Dlg -27-
D1y a5l
Sy +4 .
SB -1450
Hle =252,
516 233
L28 =228
hey =137.
528 278,
“32 =33,
L3g -358.
S4 4
11 7/ L2 /73
CHANNELS
D2 +58,
D2 +15.
D6 +3.
D1y =35,
Cly =69
4 +7a
%8 -174.
12 1LY
Sil6 =359,
5223 -275
‘32!4 -1670
“28 =326«
532 =113,
536 43l
L44

A-l-17

3

3

TIME:

THROUGH

D3
03
b7
D11
51
55
%9
13
517
521
525
“29
533
“37

TIME :

THROUGH

.D3
D3
07
D11
a1
55
59
$13
517
“21
“25
$29
533
€3/

-~

5 :

68

+1@.

+ o
+16-
-3]
-.510
+33.
~173.
-1360
~1E8Q.
«219.4
=-1h4.
=231
=103
12

D

&8

+5.

+ .
+18.
~39.
=30
+ud.
-211.
-1lu3.
-238.
=274
~136.
=337,
=135
+16

2/

L.o4
Dy
o8
012

%6

“1d
14
14
L22
526
534
34
36

LD4
o4
o8
Ci2
52
96
14
S14
518
n2e
526
530
-1

534

42



"ADPTR C1 7g%

FIILE:

CHAN
3
7

11
15
19
23
27
31
3o
39
43
47
51
59
Sy

3

+uﬂ32{
+U 7.
“2d.
+42.
+22.
~39.
a316-
=351+
-236¢
=147+
+G3F
-2?1-
~255.
-26%5.
+ldég

ADPTR C1 71g%

FILE:

CHAN .

3

Z
11
15
19
23
27
3l
s
39
43
47
51
o3
549

3

tub2g9-
+54
24
+1 3
+t26
-46.
367
-486-
278
-159.
+188
~341
~2387e
«~305+
+123%.

CONICAL ISOGRID ADAPTER TEST RUN 4

DATE:
RECOQRD?S 52
LD1 +4158
D1 +29-+
psS =25
Do +48.
D13 +20
53 +2.
57 =336
511 w351«
515 =389,
Slq -3960
S23 +129«
527 =426
5351 =289«
535 -173.
5939 +51.
DATE:

RECORD:® 53
LGl 4757
01 +35¢
DS '3“0
Dg +55.
013 +25-
53 +2
S7 ~384.
511 =484
515 =453,
S17 =468
523 +138.
52? -492-
531 =333,
535 ~2@0
537 #8471

1T+ 12 /7 73
CHANNELS
.D2 +66
Da +17
Dé +3.
Dld -41-
qu -81-
54 +Qe
58 -2ph1.
G112 -359.
516 =418,
L2e =317,
G20 28U,
28 =337
L3 =138+
536 -5330
S48
117 12 /7 73
CHANNELS
Loz +58.
D2 +18.
D6 +3.
Dlﬂ ‘490
Dl =3
54 +g e
-8 =231,
512 -4@7e.
$16 =482
h24 -368.
524 -236.
24 =430,
“32 =157,
536 ‘584-
Syp

A-1-18

TIME:

3 THROUGH

LD3
D3
D7
D11
Sl
o5
49
S13
517
h21
5295
529
5335
537

TIMg:

3  THFROUGH

D3
D3
o7
D11
51
55
59
%13
917
521
w25
529
533
937

68

+5.

t .
+2]1
=47
e
+45.
=242
~187-
=272
-322.
=213
—392.
~228.
+21.

]
E

68

+1@-
+
+25.
=55.
=4
+53.
-278.
=220
=516
=378,
-248-
=452,
~268.
+24

33

LD4
D4

08

bDlz2
G2

56

5148
S14
%18
s527
©25
L34
G534
£38

36

LD
Dy
(8]:)
D12
22

518
S14
518
22
26
538
534
538

48

55



CONICAL ISOGRID ADAPTER TEST RUN 4

"ADPTR C1 9@%

FILE: 3
CHAN
3  +5207-«
REEN. +o2»
11 -24s
15 +50 .
19 +29-
23 .S
21 414
31 457
35 =239
39 «188-
43 +12@.
u7 ~323.
51 -324 .
55 =34y
59 +148.

ADPTR (1 l1ge’

FILE: . 3
CHAN .
3 +57%59.
7 tig2e
11 -33.
15 +0G1.
14 +53.
23 =-Sh.
27 =4l
3l . =583
15 =324
34 2AB e
43 +1 35
47 =347
gl 258"
b “308]1
59 t175.

DATE !
RECORD ¢ 54
LD1 +5328+
01 +39.
DS =35,
D9 +63.
D13 +28.
53 +l.|.n
S7 -4 34
511 “lh 55
S15 =519
519 =555
923 +tlad.
527 =555
551 =371
535 =226
53? +56.

DATE:

RECQRD! 55
LD1 +5865.
01 +43,
D5 -‘+ﬂl
D9 +71.
D13 +32.
%3 +h.
57 ~483.
Si1 =585
%15 =581
913 =605
523 +177.
527 -613.
531 i 12
S35 ~25%.
533 +68.

117 12 r 73
CHANNELS
1.0 +66
D2 +20
Deé +3.
Dl =56+
D14 ~188.
G4 +12.
S8 -258:
512 ~456.
blé =546
528 “42@
52“ -2?20
528 -493.
532 =167
536 '655-
4
11 » 12 /7 73
CHANNELS
LD2 +58.
D2 +22
Dé +3,.
D13 =Hl
D1y =118,
Sy +1b4a
58 =288+
512 510
51& ‘6680
S24 ~467
52“ -3690
528 -545.
532 =187
$36 “726
S48

A-1-19

TIME:® g 3

3 THROUGH &0
LO3 +10-
D3 +
D7 +23
D11 =63
51 =52
55 +648.
59 =315
513 =247
S1/ =353,
21 =429
525 =283
5129 "595-
533 =294
9537 +26
TIME: R

3 THROUGH Y}
LD3 +1@
03 e
07 +32.
D11 =71
51 =6
95 +67.
u9 =351,
513 ~276
517 =412
521 ‘4740
525 ~312.
529 -5&1-
533 =325,
937 +31.

D4
D4

D8

Dl2
52

56

G149
S14
518
522
526
S3
34
538

41

.04
Dy

D8

D12
G2

6

519
S14
G18
522
€26
S38
34
538

38



ADPTR

FILE®

CHAN
3
7

11
i
1+
23
27
31
35
39
43
47
51
55
54

CONICAL ISOGRID ADAPTER TEST RUN 5

ADPTH (5=2 28%

FILE:

CHAN
!
f

11
15
14
23
27
31
35
39
43
47
5.1
55
53

C5=2 16% DATE:
4 RECORD? 5
t1d66+ LD1 +1835-.
+3. D1 +1.
-1+ D5 +e
+1+« D9 +2
+¢ D13 -
-4 53 P
=39« 57 -4
-44y. 511 =41
=1+ G515 =5t
~39« S14 -71-
=31+ 523 =4Q.
4G H27 =38
-31. 531 =36
-1+ 535 =26+
-2s $539 +i e
DATE:

i RECORDS 6
+2169 LO1 21425
e D1 +4 .
-+ D5 +
+1+ D9 +3.
-2+« D13 -%.
nl® X 53 + .
=78+ 57 =31
-38+ 511t =89
=33« S15 -123.
~78« S19G =138.
=66« S23 -181.
~31 527 -77.
03« S31 -7,
~Bae+ 535 =50 .
b2 539 +lf.|.o

A-1-20

11 » i2 7 73
CHANNELS
Dz +1853
D2 + o
b6 +e
Di# “1.
D1y =G
Sy -3
58 =2G.
Hl12 =61
519 =83,
S24 -83.
524 =39.
523 -l
532 “wl7s
236 -83.
544
11 5 12 /7 73
CHANNELS
LD2 +2149.
b2 +1.
De +3.
D1 “3.
D14 =13
54 ‘2-
KT =56«
L1z =125
516 =169
S28 =167
H24 =76
he28 “33.
w32 =36.
S34 =169,
L4

TIME: 13 %

3 THROUGH 68
i.DJ +1839.
D3 R
o7 +2.
Dll "'1-
Sl -7
55 + T e
99 =31
213 ~34.
L17 =56
521 =71
525 =39.
9239 “iBe
533 =33,
537 2.
TIME: i3

5 THROUGH 68
1_.D3 +2150
03 4+ .
07 +he
D11l -5
51 =12
“5 + 14
59 =6l .
513 =63
517 -115.
H21 -153.
525 =31+
D24 -JG
533 -7
53? +2e

5a

o4
D4
D8
Dl2

918
S14
518
Gee2
526
534
O34
538

59

b4
by

o8

oDie2
52

56

$18
14
718
a2
525
%34
534
538

.
-

1y



CONICAL ISOGRID ADAPTER TEST RUN 5

ADPTR CS~2 38% DATE:
FILE: 4 RECORD! 7
CHAN
3 +3349« LD1 +3232-
7 +1g« D1 +8e
11 +1+« 05 +3
15 +t4: D9 +1P.
19 =7« D13 -3
23 mlye S3 +2
27 =129+ 57 =120
31 =137+ S11 =135,
35 -12@8+ S15 =-18G.
39 -117+« 519 =-218.
43 “~185« 59523 -153.
47 =135+ 527 =131-
51 =183« 531 -118.
S5 =132+« 935 =33,
59 +7« 53 +26+
ADPTR C3=2 L% DATE:
FILE: it RECORD? 8
CHAN
3 44394 LD1 +4431.
7 +17+ D1 +18.
11 +4+ D5 +7
15 3. D9 +14.
19 =12+ D13 =12
23 =17« 53 tha
27 =164+ 97 =173
31 =137« S11 -138.
35 -1/7» 515 =263
39 =156+ 519 =279
435 =1lfge 253 28U
u7 ~1808+ 527 =191
51 -il%4. 531 =159.
85 -i84. S35 =122
59 +17« 939 +Hi Y .

117 127 73
CHAKNELS
LGo=2 +3295
b2 +3.
D6 +7.
Dlﬂ -70
D1y ~29.
54 -2.
58 “88
512 =191,
516 =203,
H2g =268
524 =-13i5.
L2858 =137
532 =59,
536 ~202.
S4
11 7 12 / 73
CHANNELS
I.G2 U416
b2 +6
D6 +11.
ol -11.
D14 =41l
Sq + a
L8 -120.
“12 -268.
L10 ~354.
Sed =344
s24 -157.
523 -1890
53¢ ~381-
536 ~36:0.
S44

A-1-21

TIME: 14 ¢

3  THROUGH 68
LD3 +3270 ¢
D3 -
D7 +3.
Di1 -G
S1 ~1g.
55 +1g-.
L9 -1B3.
©13 =18
17 -181.
G921 239
425 =125
29 =145
533 -1@3.
“37 +7
TIME:® 14 ¢

3 THROUGH 68
LD3 +4365.
D3 -
D7 +7 .
D11 “«i5.
51 -26
%5 +26
oL =144
913 =-145.
S17/ =258
521 ~338
525 =174
$29 -19g-.
33 =142
G537 +Ga

D4
D4

o}

D12
By

S6

514
514
511
s22
526
538
S34
538

LG4
D4

08

plz2
s2

56

$1@
S1lu
518
n2e
526
“34d
034
%38

45

15



ADPTR
FILE:

CHAN

11
15
19
23
27
31
D
33
43
yi
51
5%
549

ADFTR C5=2 b#X%

FILE:?

CHAN
3
;

11
15
19
23
27
31
35
39
45

47 .

51
55
59

CONICAL ISOGRID ADAPTER TEST RUN 5.

Co5=2 HU% DATE:
i RECQORD: 9
+5437« LD1 +5528 .
+21+« D1 +15.
+7. DS +1ﬂo
+13- D9 +21.
“'18' Dl3 -170
-22' 55 +7
=218+ 57 -223.
~241+« S11 -239%
213+« S1%H -337.,
=1)3. 51 =381,
177+ 923 256
=213« 927 ~252.
-]179. S31 ~288:.
=251+ S35 ~159.
F32« 539 +63.
DATE:

4 RECORD? 18
Y618 LD1 +6628
+28» D1 +13.
+9. D5 +11.
+z2@g+ D9 +26¢
-24. D13 -22,
27 53 +G.
=255+« 37 -2 71l
238 511 =232
=238+« 515 =413,
~233« S19 -l
=213« 523 ~-313,
=261« 527 ~318
=218+ 531 -243.
288 935 =135,
+49» 5373 +35.

11 7 12 7 73
CHANNELS
l.DZ +5529.
G2 +9.
06 +15
Dl -15.
01y =51
Sy +
58 =152
S12 ~331:
516 ~B48.
b2d 442,
L4 =286
L2l -245.
532 -188.
%36 =453
Su49d
11 7 127 73
CHANNELS
o2 o658
De +1i3.
Dé +19.
Dlg w2 .
Di# =51
Sy ti s
‘38 -lBLh
512 -4B2
516 =534
528 =534+
Seh =268
L28 =237
532 -123.
936 =557,
S48

A-1.22

TIME! 14 @
3  THROUGH &#
.03 +54535.
03 T e
07 +i1.
Dll -280
Sl -31-
5 +33.
59 =186+
513 -183:
917 =524
521 -4 29.
525 -218+
S29 =255
S35 ~180-
537 +l2-
TIME® i4 @

3 THROUGH Y

LD3
D3
D7
D11
=P
%5
%9
613
517
21
525
29
33
$37

+6571
+1 3.
=25
-58-
+1§10
=218
=227
e
-528.
-278-
-31@»
«219.
+lél

D4
D4
D8
Di2
$2
%6
18

514

18
522
526
%3P
%34
©38

LD%
oy
o8
Diz

b6

519
514
518
h2z
926
434
534
538



CONICAL ISOGRID ADAPTER TEST RUN 5

ADPTR C5=2 78%

FILES

CHAN -
3
7

11
15
13
23
27
31
35
39
43
47
51
55
55

4

F7721.
+35,
+11e
+25.
29,
=2Q.
=381
=342
'297-
=264
=255
=331.
~257.
=329

+7U

DATE!

RECORD: 11

LDl
01
D5
09
D13
53
57
511
515
519
523
s27
531
535
539

ADPTR (5-2 Bu%

FILE:

CHAN
3
7

11
i5
19
23
27
31
35
g
43
47
51
85
59

4y

+882q'l
+43.
+_1u.
+29.
=37,
w3l
-348.
=333,
~334.
=276
-255.
-335.
=297
-381.
+38.

+7699.
+22.
+14.
+32
-28.
+9.
-317.
=343
=495
557,
377
=368,
=292,
=220
+115.

DATE:

RECORD: 12

LD1
01
05
D9
013
53
S7
511
515
51/
523
S2/
531
535
539

+8789.
+260
+1go
+37
-,
+12.
~3562-
=394
=578»
~H 54 .
4484
426
~33¢.
=267,
+144.

A-

i1 7 12 r 73
CHANNELS

LpD2 +7771-
D2 +13.
De +23.
D1@ =24,
D14 =73
S +7.
58 =216«
512 =078«
516 525
s2d ~b27.
524 =312«
%28 -35]1.
532 =145.
536 -653.
S48

i1 7 i2 /7 73

CHANNELS

.02 +R9d8 .
D2 +15.
De +26-
Dig =28
Diy =26
Sy +12.
58 248«
512 =544
516 ~719-
529 718
Q24 =361
528 =-4gig .
532 =164,
S36 =753,
Syd

1-23

TIMES

is ¢

3 THROUGH 69

l.D3
D3
07
D11
51
“5
]
513
517
521
525
4,29
©33
%37

TIME?

+7691 -
+
+15.
-3B.
LY. 0
+U5e
-259.
-267.
=478
627
=324
~363.
"'2:)70
+19.

14 3

3 THROUGH 6P

.03
D3
D7
D1l
51
55
o9
513
517
521
525
529
533
037

1T
+18+
-i5.
=5
+53o
=205
-311-.
=554 s
~723
—3?8.
-416-
=294
+204 .

32

LD4
Dy
D8
D12
Sa

218
b1y
518
522
526
38
534
38

13

Lo4
D4
08
bl2

6

5183
514
518
522
%26
H3¢
L34

%35

12

14



CONICAL ISOGRID ADAPTER TEST RUN 5

ADPTR (5=2 94X DATE? i1 7 12 7 73 TIME: i ¢ 16 ¢ 4
FILE:® 4 RECORD? 13 CHANNELS 3 THROUGH Y]
CHAN
3 +9927. LD1 +9870. LD2 +1@821« LLD3 +9882+« LD4
7 +48. D1 +3d. D2 +17. D3 , ++» 04
11 +16« D5 +22. D6 +38. D7 +2@+ D8
15 +35« D9 +44. D16 =32« D11 =-41. D12
19 =-43%3. D13 =42. D14 =96 S1 =065+ 52
23 =3Q. 53 +1l4. G4 +17. 55 +28. 56
27 =332, 57 -4g8. 58 =278+ 59 =334, S18
3l =447, S11 -447. 512 -618+ S13 ~-358: SH1li
35 -373. 515 -677« 516 =815 517 =638+ 518
39 -333. 519 =771. 24 =781« 521 -819. 522
43 =331 524 =518 524 -422. 525 =437 S26
47 ~367. 527 ~485+ 528 “459. %29 =472 538
51 =334, S31 -374. L32 =189« 533 =334 H34
5 ~435« S35 =36« 5386 =856+ 537 +26+ 538
59 +123+« 539 +173« S48
ADPTR C5=2 1¥8% DATE : 11 /7 12 7 713 TIME? 14 2 13§ 37
FILE: 4 RECORD: 14 CHANNELS 3 THROUGH Y
WCHAN
5 +11848. LD1 +1@3968. .D2 +11133. LLD3 +18962. LD4
7 +54. DI +33. D2 +22« D3 = Dy
11 +19. DS +26+ D6 +33. D7 +23. D8
15 +41. D9 +5g. D10 =57« D11 -47. D12
1% =54« D13 “i47s D1 «1ig« 51 =Hle 52
23 ~39. 53 +1las LG 22+ 55 +62. b6
27 -4y, 57 ~4K1s S8 =314« %9 -372. %18
31 -582. 511 =581 512 =694+ 513 -4@33. L14
35 -448s S1S -773+ G1b -G1l3. 517 =724+ 5138
39 ~362« S19 =885« 528 =-875. 521 =G33. 22
43 ~363+ 523 =582 S24 =586« 425 -5d4. 520
47 -3589. S27 =545+ S28 «508+« 529 =529s 530
51 =378+ 531 =417« S32 216+ 533 =375« 534
55 ~487.« 535 =342+ S3p =959« H37 +28. 538
59 +145. 539 +175. 548

A-1-24



ADPTR €2=1 1#X%

. ILE:

CHAN
3

7
il
15
19
23
27
31
35
39
43
47
51
55
59

ADPTR C2-1 28%

FILE:

CHAN
3
m7
11
15
19
23
27
31
35
39
43
47
51
55
59

5

+596
+3.
-5
+2!
'F"
-7
Y
-51.
=56
=22
+l7l
-56.'
=39.
=39.
-H.].o_

5

+121 1
;-+?-‘
-GS
+Xe
+1-
=12+
=83
=91~
=8
-lfi)a
+17
-G

-680_

-71e
+ 3

CONICAL ISOGRID ADAPTER TEST RUN 6

A-1-25

DATE? 117 12/ 73 TIME!

RECORD: 5 CHANNELS 3 THROUGH
LD1 +617. LD2 +8. LD3

01 +3« D2 +s D3

05 -1. D6 +1e D7

D9 +7« D18 -5. D11

D13 +4. D14 -12. S1

S3 -2. S4 +e S5

37 -58. S8 =34+ 59

511 =53. 512 5%« 513

515 =54+ 516 =59 S17

Siv =54. 524 -49. 521

S23 - t22. 524 =31« 525

S27 “48. S28 =51« 529

531 =41« 532 =19. 533

535 =21« 536 =71 537

539 +« 543

DATE? 11 7 12/ 73 TIME:
RECORD: 6 CHANNELS 3 THROUGH

LD1 +1253. LD2 +399. LD3J

D1 +4e D2 +1+ D3

als -4. Dg +- D7

D9 +1@. D19 =9. D11
D13 +4. D14 =19 S1

53 -2+ 54 +e¢ 55

57 -88. 58 =56« 59

51i ~G4. 512 ~1p@+ 513
515 ~38. G156 =113« 517
519 «184.« 529 -1pd. S21
$23 +19« 524 =56+ 525
527 -89. 523 ~93. 529
531 =77« S32 =33 533
535 =45. 536 =137+ 537
537 +2« 5449

14 ¢
68

+25»
-1.
+20
-7
-2.
+7.
-38.
w27
-34.
PPN
-29.
-55.
-31 .
+2

14 ¢

68

+328-
-l.
+2.
-18-
. =7
+12.
~H7
-Su .
=73
=G1.
-56'.'
-181-
“H2.
+2

52

LD4
D4

(o]

D12
52

Sé6

S14
514
518
S22
526
938
534
538

54

LO%
D4
na

D12

%6

$19
L1y
%13
522
526
533
L34
538

43

11



CONICAL ISOGRID ADAPTER TEST RUN 6

ADPTR C2-1 38% DATE? 11 /7 127 73 TIME: 14 ¢ 55 % 19
‘ILE: 5 RECORD? 7 CHANNELS 3 THROUGH 68
CHAN
3 +1844. LD1 +1986+ LD2 +534. LD3 +494 LDU4
7 +14. D1 +9« D2 +2. D3 =1« D4
11 -8+« DS -6+ D6 ++ D7 +3+ D8
15 +9. D9 +17. D12 =i4. D11 -16+ D12
19 +1+ D13 +8« D14 =29, S1 -14. S2
23 =19 53 +¢ S4 +: 55 +19. 56
27 =122+ 57 =-132. 58 ~83. 59 =183, 410
31 -14@s S11 -8, H12 «l49. 513 =76+ L14
35 =1¢d5e S15 “152¢ 5156 -172+« S17 =118« %18
39 =71+ 519 =158« 524 =147 S21 -138. .22
43 +19s 523 S +2u4. 524 =86+ 525 ~g@. 526
47 =133+ 527 =153+ 528 -144. 529 =151+ 5393
51 -123. S31 =113+ 532 «54. 533 «91s 534
55 =148« $35 =72+ 536 =235+ 537 +7s $33
59 +19. 539 +4a S4¢
ADPTR C2=1 43% DATE? 117 127 73 TIME® 14 ¢ 57 % 4@
FILE: - 5 RECORD? 8 CHANNELS 3 THROUGH 68
CHAN
3 #2587« LD1 +2487+ LD2 +669. 103 +646« LDY
7 +21. D1 +1%. D2 ‘ r2. D3 -1« D4
11 ~11. DS -18. D& ++ D7 +7. D8
15 +15. D9 +24. D10 -22. D11 =22« D12
19 +4. D13 +11. D14 36 S1 ‘=1l4. L2
23 =27+ 53 =2s: 54 +2. 55 +29. LB
27 =169 47 -13@8+ S8 . =115+ Sg9g <137+ %18
3] =189. $11 ~193. 512 -243. S13 =148« %14
35 =142. S1% «214s S16 -241« $17 =157+ %15
39 =35+ S19 =228+ 524 =284+ 521 -198. 22
43 +29. 523 +37« 524 =113« 425 ~115+ 426
47 =167 527 =211+ %23 =194+ 529 ~234. $3)
51 -144. S31 =156 532 =71« 533 =122« 534
55 -145+ 535 ~98. %36 “277+ 937 +9s 538
59 +34. §37 +9e G473

A-1-26



CONICAL ISOGRID ADAPTER TEST RUN 6

ADPTR Cc2-1 58% DATE: i1/ 12/ 73 TIME! 14 ¢ 59 ¢ 36
ILE: 5 RECORD! 9 CHANNELS 3 THROUGH 69
CHAN
3 +3182« LD1 +3141+ LD2 +844. D3 +835. LD4
7 +28+ D1 +18. D2 +4+« D3 -1« D4
11 =14+« D5 =12+ D6 +« D7 +1d. D8
15 +19. D9 +29. D12 -~28. D11 =29. D12
19 +6e D13 +14. D14 =Hye S1 “21. %2
23 «34e 53 +e¢ S4 +2. 55 +31. 96
27 =218« 57 =225+ 58 -142. 59 =168« 519
31 -233. S11 =233+ S12 -255+ S13 ~138. 514
35 =177+« 515 =278+ 516 -382. S17 =193+« 418
39 -115. 519 =285 S248 -255. 421 ~241. 022
43 +34. S23 +41. S24 -147. 525 =147« 526
47 -197. S27 -276+ 528 -248+« 529 -257. %383
51 -174+ S31 =195+ 532 =91+ 533 =154, 34
55 -182. 535 -122+ S36 «351+ L37 +9. 438
59 +46e 539 +14.« 543
ADPTR C2-1 6J4% DATE: 11 /7 12/ 73 TIHE: 15 3 g : 58
FILE: 5 RECORO: 1g CHANNELS 3 THROUGH 6
CHAN
3 +3725. LD1 +3734« LD2 +961+ LD3 +983. LDY
7 +31. D1 113« D2 t4¢ D3I ~1. Oy
11 =18. 05 -16+ Dé +4¢ D7 +18+ D8
15 +23. D9 +32+ D12 -34. D11 =36+ D12
19 +7. D13 +16+ D14 =61+ 51 =26+ 52
23 -39. 53 -7+ S4 +2+ 55 +31. %6
27 =255« 57 -273. 58 =169 49 =244 51J
31 =285+ S11 =-3i4. 512 ~328+ 513 165« S14
his} =228+« 515 =344+ 416 =369, 417 =2ag. 918
39 =1lbite G109 <342 S2¢ 314, 421 =341, 4,22
43 +34. S23 +39« 52i =172+ 525 =177+ 26
47 -2358. 527 =346« 523 =321+ 529 =320+ 234
51 =258+« S31 -243. 532 =115+ S33 =192 %34
55 =223« 530 -149. 535 “422. 437 +9. 538
59 +5U8. 539 +19. S43

r

A-1-27



ADPTR C2~-1 78% DATE! 117 127 73
‘ILE? 5 RECORD: 11 CHANNELS
CHAN -
3 +4412« LD1 +4358. LD2 +1187-
7 +39. D1 +24. D2 +8.
11 =21+ DS =19« D& +4e
15 +33. D9 +43. D19 =4
19 +11. D13 +2@8. D14 =6
23 =44 S3 +e 5S4 +7a
27 =296+ 57 -317+ S8 =197«
31 =329. 511 =334 512 =353+
-35 =243+ S19 =384, S16 =431
39 =156+ S13 ~4gh. S20 =351«
43 +thie 523 +556. 524 =24
47 wdble 527 =393+ %28 =351~
5L . =243. 531 =278 532 =128+
55 ~255« S33 =176+« 536 =433
53 +76. S37 +34¢ Sug
ADPTR C2=1 84% DATE: i1/ 127 73
FILE: 5 RECORD? 12 CHANNELS
CHAN :
3 +5P63« LD1 +4939. LD2 +1371«
7 +46. D1 +23+ D2 +9.
il =2n: DE =21- D& +la
15 +37. D9 +51. D182 =46
19 +13. D135 +23. D14 =78
23 *4Gs 53 ++ Sy +Qe
27 =3uge S7 -368+ 58 =224
31 =378 S11 =382« %12 -4 A7
35 -275« S1u =443. 518 =49G.
39 -178+ S14 -473. S2¢ =48«
43 +49. S23 t6l4+ 524 =228+
47 -293. 527 «453. %28 " =308
51 277« 531 -311« 532 mliSe
5o =235« 535 =197« S35 =564
59 +91e« S37 +41.

CONICAL ISOGRID ADAPTER TEST RUN 6

S44

A-1-2TA

TIME:

15 ¢

3 THROUGH 68

LD3
D3
D7
b1l
51
55
9
513
517
“21
%25
»23
533
537

TIME?®

+1161-
-1
+14.
wif2a
=28
+45.
~235.
=193,
=284 .
=363
=209,
«363.
-219.
+16'

15 3

3 THROUGH 60

.03
03
n7
Dii
51
S5
59
S13
917
521
525
429
533
537

+1334 .
-1
-&178-
=49
=353
+53-
271
-222.
=333
~iille
238
=416
=245
+21.

LO%
D4

D8

D12
52

56

S18
514
513
S22
526
S3d
534
538

D4
D4

D8

D12
52

56

5148
Slb
518
$22
526
539
534
538

>

27

4o



CONICAL ISOGRID ADAPTER TEST RUN &

ADPTR C2-1 98%

. ;ILES 5
CHAN

3 +5678-«

7 +54.
11 “26¢
15 43
19 +15.
23 =585
27 ~388.
31 423
35 -534.
39 =158,
43 +54.
47 =323,
51 =309
59 ~332.
59 +1d6.

RECORDS 13

LD1
D1
D5
D9
D13
53
37
511
315
S19
223
527
531
535
539

ADPTR C2-1 188%

FILE:L

CHAN
3
7

11

15
19
23
27
31
35
39
43
47
51
55
59

5

+6224
+5l-.
-98.

RECORD?® 1g

LD1
01

ne

+46+ D9

+18»
‘=B
=41
-4 $H5.
=354 .
218e

D13
S3
S7
511
513
519

+51« 523

=347
=31
364
+123

527
531
535
535

DATE! i1/ 12 7 73 TIME:
CHANNELS 3 THROUSG
+5534« LDz +1847« LO3
+32+ D2 +13 D3
=27 D6 +5+ D7
+57+« 018 =52+ D11
+26+ D14 =88+ 51
++¢ S4 *+l4+ S5
-4p3. S§ =248+ 59
-428. 512 ~458. 513
«587« S16 =561+ 517
=54@. 523 =459 S21
+69. S24 =268+ 525
«549. 528 =449« %29
=347« 532 =160+ 533
=221+ %3¢ -635 537
+53« Sy
12 7 73 TIME:

DATE: 11 7/

+6847 LD2
+38+« D2
-272- D&
+62+ D19
+29. D14y
+s 54
«437. S8
467« S12
-566+ S16
=507« 528
+76« S24
=555« 528
=381+ S32
-245. 536
+66e Y49

A-1-28

+1786+« LD3
+14. D3
+7: D7
58« D11l
=-38. 51
+14.« 55
=275« %9
=542« 513
-6Z28« 517
=536+ 521
=297. 425
=438« 529
~177« 533
=699« 437

15 ¢

H 60

&

+1497« LD4
-« DY
+22+» D8
=56« D12
=@ G2
+58. 46
=3d3. 14
=252, S1i4
-389. L1343
=J64. L22
=268« 526
=407« S33
=279. 534
+21. 538

15

CHANNELS 3 THROUGH 68

+165d+
-

. MY
Ly Spw i

“62»
=4g.
+62
=329
~2764
=427

=581

-297
=510+
=306

+26+

i@

LDy
Oy

nA
L]

Di2
52

56

51¢
514
5138
522
526
538
S3h
538

28



ADPTR
FILE:

CHAN
5
!
11
15
19
25
27
31
35
39
43
47
51
55
~ 59

ADPTR Cl=1 28%

FILE:

CHAN
3

a
11
15
1y
23
27
31
35
39
43
47
51
55
89

CONICAL ISOGRID ADAPTER TEST RUN 7

ca=-1 18% DATE?
& RECORD? 5
+976+ LO1 +1871.
S+pe D1 +3.
-1« D5 +1
+1g D9 +5.
~4s D13 +1.
++ S3 U
~itle 57 4@
-49. 511 =i
- G115 -3h
=36+ 51 -54
=2he S523 -34.
-Hg. 527 =36
=29 531 =38
=ligs S35 2B
ce S35 F7 e

DATE:
& RECORD: 6
+2i825+« LPL t2lat .
+1@4+ D1 +7
-1+ D5 +»
+11+« D9 +8.
-4 D13 +1.
=7+« 53 +hhe
"'35' b? "':16-
=58« 511 -
~3@« 515 =-118.
=7%« H15 =153
~4He H23 =68,
w148« H27 =89
=68 531 =32
«31« 535 =68
+3. 5373 +17.

11 7 +% /7 73
CHANNELS
Lo +861.
D2 =-1.
D6 +5.
Di1g -
D14 -G
Sy +2.
Y8 -G,
ule =53,
YWlg =86+
H28 =78
Lanl =34
“w2s8 -G
532 =17
36 «38
544
11 7 iy s 73
CHANNELS

L (1756
D2 =1
Dé +6
Di#é b X
D14 -24.
Sy *
L8 =51l
L12 =127
516 =107
5248 =157,
524 =78
5243 -144.
“32 -39,
2346 -17G.
H4 9

A-1.29

TIME:
3 THRQOUGH

.03
D3
D7
Dil
S1
o5
S9
“t13
517/
21
Gan
H29
933
937

TIME:

3 THROUGH

D3 +
D3
D7
011
S1
s
9
w13
Y17
gl
525
“2
533
537

8 ¢

68

1840«
-2‘
+hH
—6.
“lfe
4.
=36+
-27'
=30
L.J-%¢ I
-4ty
-48.
=28+

+i} e

A3

68

169 »
+8 .
L3 ]

=12.
+12I
=72
-HK
-1@8.
=1l45.
-38.
SEED
afihGe.
+7 e

2

LD"
D4

D8

D12
52

o6

S18
Sl4
G114
hee
926
532
34
53

Lot
Dy
v7:)
D12
5
b
“in
S1h
%18
22
26
3¢
L34
538

]
-

27



CONICAL ISOGRID ADAPTER TEST RUN 7

ADPTR Cu=1 39% DATE: 11/ 13 7 73 TIME: ¥ 03
FILE:® b RECORD?$ 7 CHANNELS 3 THROUGH 60
ICHAN |
3 +3837. LD1 +3159« L2 +2634. D3 F2530
7 +17. D1 +18. D2 +e D3 41
11 - 0s +s D& +8« D7 +7 e
15 +14. Dg +14. D1 -9. D11 =15
149 -6+ D13 -« Di4 =34+ 51 =-1G.
23 -12. S3 +7. 54 t2e 55 +19.
27 =132+ 57 «139. %8 -93. 59 -138-
31 ~158+ 511 =147. 512 -153« %13 -103.
35 -135. S15 =187« 516 =251 G17 =174«
39 =112+« S19 -21d. 528 =236« 21 -22G.
43 =73« 523 =181. S24 ~1208+ %25 -13@-
Y7 =193 227 “147¢ L28 ~157« 529 ~158+
51 ~11@+. 431 =125« 432 -61e H35 “113%.
55 ~1lh4@. S35 wile 36 -272+ 537/ Fho
55 +14. 539 +29¢ 544
ADPTR Cu=1 46% DATE 1t 7 3, 13 TIME: B
FILE: & RECORD: R CHANNELS 3 THROUGH 68
CHAN
S  +4fog. LDL tU1dhe 102 +3513. L03 F351h
¥ .+23._ D1 +14. D2 +3+ D3 5
11 ++« D5 tie D6 +18. D7 +ife
1o +19. D9 +13e D16 =14e D11 -l
10 ~7s Ul3 -3¢ D14 -39. Si1 -1l
23 =19 53 +7. 54 +7. 55 +29.
.27 -17lUe 57 ~18@8. 58 -123. 59 14,
31 =139+ 511 =176 S12 =255+ 413 -136»
35 -181+ 415 =258+ bL16 ~3h4. S17 =253
3 “149s Sl ~287. 520 ~317. 521 =318+
43 -i8e 923 =184@. H2% =157+ 525 167
47 ~142. 927 =146 428 -281« 529 ~204
51 =142« 931 =164 932 =78. 533 =139,
55 ~182¢ L35 -122« 436 =353« S37 +12.
&0 +27e 53 +39. Y44

A-1-30

oo
D4

08

Dle
o2

96

Gl
Sl
S1s
h2z
g4
L3¢
‘i?s‘*
538

32

-
DYy

08

ol2
Le

$6

%18
HL
18
22
“.2n
G3s
“34
4033

5



CONICAL ISOGRID ADAPTER TEST RUN 7

ADPTR Cu4=1i 5éX%

FILE:

CHAN
3
7

11
15
19
23
2]{
31
35
39
43
47
51
59
5 3

&

+5899
+£B+
+10
+25+
-lll
=27
-228:
=251
~226-
-136+
-127.
-239.
=179
=227
+4] -

RECORD? 9

LDl
D1
0s
09
D13
53
57
211
515
517
523
527
531
535
537

ADPTR Ch=al o#¥

FILE:

CHAN .

5
7
11
15
1+
23
27
3L
35
33
43
47
681
53
&

5

+6150
+55.
+2.
+3F
=13

~34

=2 2
“347
~278.
=222
-qu).
-2 b
-223
~233.
+H1e

LD1
01
D5
09
013
53
57
Si1
wlH
%
b2
4“2
31
535

TIME:®

TIME:

8

THROUGH &P

+4426+
+7 e
+14
-zul
w2l
+36-
=185
=175+
=306
=417
213
-262
=178
+ibHe

o 3

3 THREOUGH 68

DATE?R i1 137 73
CHANNELS 3
+5139. LD2 +h4@88. LD3
+18+ D2 +6« D3
+4. D& +12. D7
+25. D18 =18+« D11
=5. Dl4 =46 51
+4e SY +7e 05
=228+ S8 =155+ %9
-251. 512 =323+ 513
=334« S16 431+« S17
=369 5H24 -4P85. 521
=189 24 «281+ 525
=257« L2 257+ 529
-21@. 532 =183« 533
=154« 936 446 S3/
+58+« S4@
DATE : 11 7 i3 7/ 73
HECORD! i CHANNELS
+6156e ILD2 +52095%« 1.D3
+23. D2 +9. D3
+4e Do +16+ D7
+33. D12 =24« D11
=B« D14 =56+ S1
+F. G4 +12« 55
=281 58 =139+« S9
~347. G122 42+ 513
-413. 416 ~522« 417
=4ple 22 -496« 521
=212+ 2% =245« %25
=327. 525 =319+« 529
=251+ 532 =123+ %33
=138+ 536 ~54G, 5,37
+75+ H4d

534

A-1-31

F5257
e
+16:
-11 L
-0
+4S.
~226+
=229+
=38P
-]
~2h@e
=322
-219.
+1G»

34

LD%
D4

Di2
“2

56

51e
Gl
S14
22
L2686
238
©34
%38

35

i.D4
D4
o]
D12
e

.18
sly
%13
Lae
520
31"
934
53R

51



CONICAL ISOGRID ADAPTER TEST RUN'7

ADPTR Cua=1 78% DATE$ 11/ 1% /s 73 TIME: 5 3
FILE? 6 RECORD ¢ 11 CHANNELS 3 THROUGH 6@
CHAN
3 7233« LD1 +7191» LD2 +6198% 1.D3 16158
@ f +hie D1 +28. D2 +11- D3 . F13.
i1 +2+ DS +5+ D6 +2@+ D7 20
15 +37. D9 +38+ D19 =38« D11 “37.
19 =16+ D13 =18+ D1y 59 §1 ~56
23 -537+ 53 +7+ S§ +14¢ 45 +53%.
27 ~318. S7 -331. S8 =221+ 49 ~200
31 ~354. S11 -365¢ 512 478+ 413 =252
35 ~3d4s Slb =497+ 516 -648. 417 =459+
39 =2L4e 519 -548. 529 ~537s 421 ~53d
43 «177e 523 =251« S24 ~292« 425 ~349.
4/ ~318. S27 -395¢ %23 =373 429 “533.
51 ~265+ S31 -299. 532 =145« 433 —-257
55 =332« S39 =226+ 536 =658+ 437 +4 .
5 +79. $37 +188¢ 5S4
ADPTR Ch=1 He%N DATE: v, 37 73 TIME: eI
FILE: 6 RECORD?® 12 CHANNELS 3 THROUGH  6#
CHAN : 7
5 +3282. LD1 +8171« LDH2 +7893« 1.D3 F7B29.
g +49. 01 +52. D2 +i4+ D3 +ibe
1L +4s D5 +7« Dg +23. D7 +.21
15 +42. D9 +46« D18 =35« D11l -3
1y =149« D13 -lue D14 =83« 51 =28
23 =41. 53 +9. Sy +19+ 05 +58.
2¢ =378+ S7 -379. 58 =256« 9 - =343
31 =418+ 51 -421¢ S12 -542¢ 113 =374 .
'35 -339. 515 =583+ 16 -39+ L17 -532
39 =206+ 51! ~6ltie 28 ~678+ 21 ~bib
43 =241 H25 =291 L24 -346+ 525 =339«
47 =395 h2/ =460 28 =432+ 529 =442
5L =3ud. 531 =342. 32 167+ 533 =236
55 381+ 935 ~268¢ 30 -Thbe G37 +28-
54 +1d1. S3 +122+ S48 )

A-1-32

witi
Dy

D&

bDlz
52

56

S1y
914
%13
222
Leo
%34
534
%38

..

41



CONICAL ISOGRID ADAPTER TEST RUN 7

ADPTR C4=1 99X

FILE:

CHAN
3
2

11
15
19
23
27
31
35
39
43
47
51
55
59

&

+9 58
+57
+5
+48a
-23.
-49.
417
472
=376
=318,
=23]»
=384
~341.
“43F.
+125I

DATE?S

RECORD$ 13

LD1
01
DS
Dg
D13
53
S7
511
515
S19
523
S27
531
535
539

ADPTR C4=~1 188%

FILE:

CHAN
3
7

11
15
19
23
27
31
35
39
43
47
51
85
59

&

+12289.
+65.
+6H
+5%.
‘25.
“SlU s
~468¢
=529
=4 1@
“342.
-258.
ot Y-
=583
-482.
+153

+Qls2 .
+35.
+8-
+53.
-]7e
+12«
=439 .
472
-665I'
-741.
~330+
-516’
-386"
-296 .
+149.

DATE!

RECORD?$ lu

LD1
01
D5
Do
D13
53
S7
511
819
519
S23
527
531
535
539

+18151.
+39.
+1@
+5d@ -
a2k
+12.
i B@
530,
761"
=833
-377-
«579
=432
=339
+171-

A-1-33

ir /7 13/ 73
CHANNELS

Lp2 +7938.
D2 +16:
D& +28
Dig 4@
D14 =g3.
54 +22
S8 =285+
S12 =6lp.
516 -788¢
133-1". =762
L24h -433-_
28 =484
532 =192«
S36 “844
S4P

11+ 13 /7 713

CHANNELS

LD2 +8816*
b2 +2@8 ¢
D& +29.
D1A =486
D1y =138+«
Sy +27-
S8 =320
S12 =584
S1n6 =881«
28 =823+
524 =467
h28 =542
532 -214¢
36 -I47.
549

- TIMES

8 3

3 THROUGH 60

D3
B3
07
Dil
S1
1-1
59
513
517
21
525
529
H33
-537

TIME!

+7895.
+23 L ]
+25.
=49,
~45.
+62
~343.
-348:
~&{d8
-7:_(2.
-413.
“i i
~334 .
+31.

8 @

3 THROUGH 6@

.D3
D3
07
D1t
51
b3
59
513
517
521
525
S29
533
S37

+8776
+23.
+27
=56
=32

+72:

=584
«393%.
~692
-866
=472
=556
=375,

+33.

41

LD4

43

LO4
D4

D8

D12
52

Sé

5148
Y14
»18
Leé
h2b
534
534
538

ig



CONICAL ISOGRID ADAPTER TEST RUN 8

ADPTR C3=& l¥X

FILE!

CHAN
3 .
7
11
15
13
23
27
31
15
39
43
47
51
55
59

7

+984 .
<+7'
-l
+2.
+3e
-lfs
wiilfe
=K1
qqll
=36
Py
-56-
55
-1
+2,

ADPTR €3-2 24%

FILE:

CHAN
3
7

11
15
149
23
27
3.
35
39
%1

4.
5i.

55
54

7

{17398
. +11e
-l

T 44
+3.
-12.
-Cjﬂ.
~1¢3.
=33.

EEEYYX

~19.
-136-
~78-
=86
+i2.

DATE: il s 13 /7 73
RECORD? 5 "CHANNELS 3
LD1 +889, D2 +577
D1 +3. D2 +1e
D5 -3+ Db +1.
D9 +3. D18 =5
D13 +5+« D14 =12
93 +e Sy +
S7 =58 48 32
51l =53, 12 =53
515 ‘=5Q. 414 “76
519 =69« L28 -71.
523 =14 524 =29
52/ -43. 528 -91.
531 =43, 532 w22
935 =28 435 -833.
537 +2¢ S44
DATE 11 7/ i3 /7 73
RECORD! <) CHANNELS
LGl +1888 1.D2 +128Y .
D1 +7. D2 t1e
05 -3. Db +3
D9 +9. D132 “Te
D13 +5e« D14 =24
53 +he 5S4 + o
57 =198« 58 “HlU .
511 186+ %12 125
S1o -il8. 915 =159
514 =136 522 =140+
23 -34. 524 5B
S22/ =G4« %28 -188,
531 “Bhs 432 =4u.
535 6@ 936 =174
539 +9. S44

A-1-34

TIME: 9
THROUGH 650
LD3 +534 «
D3 -1.
D7 4+ e
Dll -l .
S1 -g.
55 +ha
59 =58
513 =32
©17 51
%2l =51l
‘l25 "36-
L29 =52«
5335 -3k
L37 e
TIME: 9 3

3 THRQUGH 6
LD3 +128 7
B3 -1
D7 t1e
Dli -9
51 =12
45 +12.
5.9 =76
513 “Bfye
S17 ~168@-
%2l ~125.
425 =51
529 -118.
'.'.:33 '7“-
$37 vl

LD4
D4

D8

D12
“2

o6

514
514
518
522
526
S3d
34
533

13

i-D4
Dy
]}
piz2
;
414
14
18
“He?
Lwah
w3
S34
538

e

538

I



CONICAL ISOGRID ADAPTER TEST RUN 8

ADPTIR C3=2 3d% DATE: 11 7/ 13 v T3 TIME: 98 13 ¢ 3
FILE: 7 RECORD: 7 CHANNELS 3 THROUGH ad
CHAN
5 t2734. LDO1 +p832« 02 +189d. LD3 +1869. 1.04
7 t14. D1 +11. D2 +3. D3 +« D4
11 -4+ D5 -3 D6 +t6s D7 +4. D8
15 t8s« D9 +14. D1E =14 D11 =15« D12
14 13. D13 +S5+« D14 =34, S1 =16 L2
23 =19. S3 +4e Sy +2.¢ 9% +19. L6
27 -i37. 57 -«151+ 58 «38. 4G =117 Y1
31 =157+« S11 =159+ 512 =191. 513 -1@3. L1l4
35 =138+ 515 =-139. 516 =258« S17 =159« 518
39 =140 5179 ~21g. 528 =216+ 521 w2304 H22
43 =34. 522 =h&ks L24 -118. %25 =123+ L206
47 =153« 527 =168+ 4428 =162+ 925 -~168. 38
51 “1i8« S3i =132, $32 =hHike G433 =113. 534
55 =135« 535 =4« 536 =202+ 537 +9s« 5353
54 19 S37 +i9+ S443
ADP TR (3= a¥% OATE : i1 7 13 s 7% TIME: I T U T
FILE: 7 RECORDI 3 CHANNELS 3 THRPOUGH Y")
CHAN
V] 3725 LLD1 3759 102 +2517+« LD3 +2511. .04
| +21. D1 +15. DO2 +he D3 +2+« DU
11 -4 05 -3. D& +7. D7 tGs DB
15 +i14« D9 +28. D18 «19. D11l =21 D17
149 3. D13 +5« D1y =486 51 =24e S2
23 =27+ 53 +he Ly +2« 55 +29. 4B
27 -153« S7 =281 L8 =128 4“9 -153. 4148
31 239 S11 -215. 512 =255+ %13 =138« 514
35 =172+ Slb -261+ S1i5 =322+« H17 -218. 418
349 =154+ 513 =235« 524 =208« L21 2791 w22
43 =4Fe 523 =76+ H2Y4y =149« H25 ~le2. 2.
uyl =192+ S27 =223 528 218+ H29 =226+ .34
51 -157 531 -178- 432 =86 533 =14G. 43
55 -132« S3. =122+ 436 =351. %37 +12. $38
5' +32« S3 +31« S40

A-1-35



ADPTR C3=2 58X

FILE!

CHAN
3

!
11
15
19
23
27
31
D
39
43
47
51
855
59

ADPTR (C3=~2

FILE?

CHAN
3

4 Y
11
15
19
23
2/
31
3H
39
43
47
51
52
54

CONICAL ISOGRID ADAPTER TEST RUN 8

DATE: 11 » 13 7 73 TIME® 9 3
7 RECORD?® 9 CHANNELS 3  THROUGH 68
+4629+ LD1 +u685. .02 +3136+ LD3 +3132»
+23. D1 +2p+ D2 +7+. D3 +i .
-4+« 05 -3+« D¢ +1d. D7 +1@»
+19+« 09 +28. D148 =25+ D11 =28,
2« D13 +5. D14 =54« 5] =26
=32+« 53 +4e 54 +7e S8 +36.
=235 57 =252+« 48 =168« 59 =197,
=263+ S11 =271« G12 =321« 513 -173.
=218« S15 =337. 416 =48 517 =282+
~164 S14 “364. L28 =363+ 921 =372+
=6l. S23 =33+ L24 =131 425 =241
=254 527 «293: L28 -277+ 529 286«
-~lw4s S31 222+« %32 ~148. 433 =187.
=-228+« S35 =156+ 436 444+ 537 +14.
+4g. S537 +h1le S48
bd% DATES 17 13 7 73 TIME: I 3
7 RECORD? 1d CHANNELS 3 THROUGH 68
+5569+ LD1 +5629+ LD +3789« L0353 +372 .
+36e D1 +25- D2 +Be« D3 t5e
=4+ D5 -3+ Db +1@8+« D7 +12.
+25. D9 +35. D1p =31« D11l =35,
t2+ D13 15 Dl4 =66 b1l =36
=37+ 53 t4 L4 +9. 55 +i13.
~284. S7 -385. .8 «1904. 4G -238.
-317« S11i =326+ bl2 =398 13 -212+
-258¢ 515 -44g. Sleé =487« 417 =355,
-116+ S17 -448. 529 =445 521 -451.
-73. S23 -111. S24 -233. 525 -243.
~276e S27 ~363. 528 -336+ 529 ~346.
=235+ 531 ~267. 432 =128« 233 =226+
-275« 535 -19@- 36 537 537 +19.
+f36! S39 +58. Ry

A-1-36

1lov

D4
D4

of:}

D12
G2

%6

G510
G4
G513
522
$26
439
S 34
533

1/

D4
Dy

D8

D1z
o2

96

514
S14
518
H22
L26
© 32
434
538



. CONICAL ISOGRID ADAPTER TEST RUN:8

ADPTR C3=2 /4% DATE : 11 / 13 7 73 TIME: ) 8 13 53
FILE: 7 RECORD? 11 CHANNELS 3  THROUGH 68
CHAN
3 +8527« LD1 +6555+« LD2 +a425. 1.D3 +4 35313« 1.1}1
- +hge D1 +29. D2 +11. D3 +7« D4
1l -4+ D8f =3+« Db +i4. D7 +i6e DB
15 +32« D9 +42« D14 «35. D11 -n13. 012
19 +1« D13 5« D14 =78+ 51 =58 %2
23 -flgys S3 +7« 54 +12« 55 +5P« “6
27 =336« 57 -558. 48 229« 49 «278. %14
31 ~376e S11 ~384. H12 461 H13 2508 14
3o =255 515 =487« H16 =8hH6e L1f =424« 513
358 -227. s19 =533, H28 -526+ 421 ~533. S22
u3 -File H23 158 924 280« 525 2032« 24
47 -315 K27 =43/ L28 =3G8. L2497 ~4g9. .3
51 -2 77 531 =316 H32 =198 533 ~265« L34
55 =324« S35 =224« %36 «-538. %37 +21. L35
59 +13. 534 +79@« 49
ADPTR CA=: 8Bdx DATE: 1y 7/ 1% 7/ 73 TIME 7 2" 1 57
FILE: { RECORD 12 CHANNELS 3 THHOUGH (3Y)
KrAN
3 7468+« LOL +744%5« D2 +5813. .05 FRPAT e L0
2 +54 D1 +36. D2 +13. D3 +tQe Oy
11 -6+ D5 -6+ Db +17« D7 +13+ C8
i% +37. DG +5@. D14 =43, O11 ~53« D12
) +« D13 5. D14 -38. Ll -1 8. 52
23 -51s 53 +4a LY +17« S5 + .4+ Y6
27 “3g. S7 =48 LB =263 49 -517e 1M
3l =438 Hi1 =443 512 =529« 413 -234= 1
35 =Z31s 415 -576¢ S16 658 H17 45 1
39 =259« L19 624+ 928 =587« 21 -Hi3s L2
[Th0) =143 L2353 =123 .24 =336 25 ~3459. 425
47 =343 L27 B2 128 alf 52 L29 =4Fe 3P
51 =521« S31 =362 L322 =174 533 =343« 34
55 =374 55, =257« L3E ~731. 43/ +23. 33
5t + 38 $3 +17« L44

A-1-37



tKJNICAJJISCKERIDJAInxPHHBR'TEST’REDJS'

ADPTR (C3=2 98X

FILE:

ICHAN
3

-
|

il
15
10
23
2/
31
35
39
u3
47

51

o3e)
54

7

+839@-»
+61-
-.6.
+il.
+e
«5Q
-ifif] e
~43D
-5G1s
=273
«118»
“3i5.
~36H3.
=425
+133.

ADPTR C3=. 1

FILE:

CHAN
e

rd
!

11
1%
19
23
21
31
35
33
45
47
51
5%
57

2

+3337.
+6 80
—6.
+4 Qe
1t
-Lh
~433.
-546.
~393.
=36
=1
-t
Ll
el
+150dA

RECORD® 13

LDl
D1
DS
D9
D13
53
57
$11
515
519
523
527
531
$35
534

W@k

RECORD® 14

L0l
o1
05
D9
bD1l3
53
57
Sl
H15
411
S
W27
531
1)
S 34

DATE: 11 - 13 /7 73
CHANNELS
+84d6 LOZ2 +5663
+39. D2 +18.
=5 D6 +18.
+59. D14 -l Qe
+5. D14 -143.
+7« 54 +1G.
~4H3e S8 -298+
=-543. L12 680
=662« 515 -733.
=716« L2898 ~6B6
167 Y24 =338
=57f+« 28 -511.
=41@e 532 =-199.
=236+ U3A =834
+122+ L4
DATE i1 7/ L3 7 73
CHANNELS
FI315 02 tRE2G8 .
+45 Dz +250
-5+ D6 +21.
+ab6e D14 -5h
+5« 014 =115
+9. 5y +22
-516« L8 332,
=561 H12 ~H6F
=Tugs H16 827
-81¢+ <28 767
~-1u2« 424 -4’15,
L. 028 =57
456« 1352 w22l
-335. 935 ~332.
+104. 44

A-1-38

TIME:

9 3

3  THROUGH 68

1.03
D3
D7
D1l
S1
S5
%9
613
517
521
525
L29
4933
%37

TIME:

t56359:.
+ll.
+22
=58
=55
+65-
~36@.
=~3:8.
-569.
=718
=393,
~537.
LUV
+2

E

3 THROUGH 64

D3
03
07
D1l
51
0“5
L9
S13
517
$21
525
%29
533
437

Y6288
+135.
+2U
-ﬁq.
=-5d
+7Q>»
—4l
=353
643
-812.
-4 47
-5°7.
—3}—-:-8-

k51

22

Lhg
D4
D8
Dilz2
2
S6
518
S14
518
S22
925
S 34
o3
533

23

e

19

31



CONICAL ISOGRID ADAPTER TEST RUN 9

ADPTR C1=3 18%

FILE:

CHAN
5
3
11
15
19
23
2.
3
35
39
43
47
51
55
59

8

+560¢.
1+5e

‘2.
Y.
-7/
-f+1|
-J‘:Q.Q, .
=51
=D
+12e
-ilile
‘29'
“-Z%1-
+i.

ADPTR C1-3 24%

FILE:

IKHAN
3
;

il
15
19
23
27
3L
35
39
43
47
81
55
59

3

#1175
+1@8
Fls
+7
=14
=88,
n';BI
=71l
-ii g
+2G
-1
-58-
=71l
+14.

DATE:
RECORD? 5
LD1 +526»
D1 +3s
DS =2
D9 +3e
013 +1.
53 -2
s7 -43.
s11 ~45.
515 =49
S19 “49.
523 +17.
$27 =fh1e
531 =38.
535 =19
$35 +

DATE:

RECORD 6
LDl +1188a.
b1l +7
DS =3
Do +g.
D13 +3.
53 +
S7 =33
bll =03
515 -1d45.
5139 =189,
523 +39.
527 =T
531 -?ga
%35 -45.
533 +2.

117 13 /7 713
CHANNELS
i-D2 -8
D2 +1e
06 e
D18 =3
D14 “9.
54 +
58 -2t
sl2 46
516 =51
520 =hHbe.
524 -31-
$28 =51
532 =1l
“36 =3
44
11 7 i3 7 73
CHANNELS
LDE -3,
D2 + .
Dﬁ .
Dilge “fa
O14 =22
':":4 e
Y- =56
Sl2 =183
516 ~113.
524 =F .
LAYy =5GQ.
528 ~188+.
532 L31-X
536 =142
S54@

A-l1-39

TIME!®

3 THROUGH

ILD3
D3
D7
D11
51
o5
“9
513
517
521
has5
529
533
S37

TIME:

3 THROUGH

LD3
03
0?7
D11l
51
5%
%9
G135
517
ne2l
$25
“29
533
537

=

6P

+ o
-2.

+ .
-S.
-2.
+7
-3,
-
"31'
=4l
-.29.
-4 8.
-28-
+7 e

3 o3

16y

+5e
-1
¥
=18
~(}e
1']2-
-t )
-k e
- 7.
-38-
-59.
w1d5.
=52,
+l .

LO4
Dy

oF:]

Diz2
<
56

51
H1%
518
522
526
538
534
538

45

Lo4
D4

D8

2l
te

BT

514
S14
518
S22
526
a3n
53
538

*n

36



CONICAL ISOGRID ADAPTER TEST RUN 9

ADPTRR Cl=~5 50% DATE: 11 / 13 / 73
FILE® 8 RECORD? ? CHANNELS 3
CHAN
3 +1754 LD1 +1797. LD2 -8
1 H +17-« D1 +11« D2 4
11 -4+ D5 -7« D6 -
15 +11. D9 +17. D1i# -14
19 +19. D13 +9. D14 =29,
23 “22 03 =2+« 34 +2.
27 =134, 57 =144« 4B 86+
31 -147+ 511 =158« S12 =154
35  ~-1#48- Si5 -157¢ S16 169
33 -71 S19 -163¢ 524 -137.
43 +hie 523 +hbe $24 -93.
47  =13@. S27 ~162. 528 -159.
51 =185 S31 -123. 432 =56
55  =11@¢ 535 -72. 935 -211.
59 +27« 539 +7e L48
ADPTR Cl=5 4u% DATE: 11 7/ 13 / 73
FILE: 8 RECORD: 3 CHANNELS
CHAN
3 +2296¢ LD1 +2368« LD2 -8
/ +25 D1 +18- D2 +34
il =8+ DS -14. D6 o
15 +i7. D9 +21. D1/ -28.
13 +l4e. D13 +14+« D1y -39,
23 =27+ 53 te G4 +4.
27 =179 S7 ~-189. 48 “115s
31 ~1%4. 511 =198« 412 283,
35 =148+« 515 =211« %16 =229,
34 =38+ 519 -22d. 524 -181.
43 +Dle 23 +76+ S24 =118+
47 =l72. 527 -228. 528 -213.
54 =lhd. 531 -164+ 532 =73,
S5 =145 H3u -96: 536 -282.
59 e S3y +Q. S4@

A-1-40

TIME: 3 ¢ 46 3
THROUGH 68
LD3 ++ LLD§G
D3 -2+« D4
D? +4+ DB
D1l =18+ D12
51 =12« 52
S5 +19. S6
59 =183, S12
513 «31 514
517 =119, S18
521 ~13¢. 522
525 =33« LH26
L9 =161 534
533 =36+ 534
G537/ +7+« 538
TIME: g i 4
3 THROUGH 6B
LD3 +5% LDY
D3 -2+ Oy
D7 +7+ DB
Dil =<5+ D12
51 =16+ S2
55 +26+ 56
59 -13g. S1ip
S13 ~186+ S14
517 -147s 418
w2l =179+ 522
425 -128. 526
923 ~216+« 432
535 -138+ 534
537 +i2. 433

45



ADPTR Cl=35 »i%

"FILE?

CHAN
3
)

11
15
19
23
27
31
35
39
43
47
51
55
5

8

+2833.
+32
-12-
+22
+19.
=34
=220
-2ige
=177
=187
+66.
=139
“174.
-182
+6]1 .

ADPTR Cl=3 6d%

FILE:

CHAN
3
d4

11
15
149
29
27
31
35
39
43
47
51
55
5t

3

4347
+39
=16
+29.
+22
~53
=267
-295.
=211-
=127
+8]1 -
-256.
=213
=219
+1f'6o

CONICAL ISOGRID ADAPTER TEST RUN 9

DATE: 117 13 7 73
RECORD? 9 CHANNELS
LDl +288?' I-D2 -BI
D1 +21. D2 +4
05 =16+ Db +
D9 +29+ D12 =28
D13 +18+ 014 =4G.
53 -2+ 54 +7a
57 =235+ 58 142
511 ~249. 512 =252+
515 w278 %156 =288
914 =28@ 528 =228
523 +91. S2u4 =142
S27 =288« 523 =265
531 ~2d2. 32 =31,
530 =122+ L36 =348
5349 +14e 544
DATE: 11 7/ '3/ 73
RECORD? 14 CHANNELS

LD1 +3458. 1.0° -8
01 +24%.« D2 +6+
05 =22+ 0B +2
DG +36« D14 -5l
B ] +23. D14 =59
53 =2 5S4 +7
57 =283« L8 =172+
511 -38@8. S12 =3R4
15 =133+ S1o =354,
w1} =342. S2.! =277
H2 3 +111. 524 =184«
52 ¢ -353. 5,28 -321.
L3 =243« 432 =119»
535 =144« H30 423
232 +22+ 544

A-1-41

TIME:

3 THROUGH

.D3
D3
D7
D11
51
55
59
S13
917
521
525
524
533
537

TIME:

3 THROQUGH

LD3
D3
07
D11
S1
58
<9
513
S17
$21
S25
$29
S35
$37

68

4
-2,
4G

-32-
=2l
+33-
~173.
~13%.
~136-
220
-119-
=269«
~159-
+14

ey

64

+
—3.
+L30
= 3
-3
+i ]
=289
«15@-
-258-
~2568.
~179.
~325.,
=15p.
+ 13

LOD4
D4

In}:]

D12
Si2

“6

514
S14
51,
G
“26
LW3g
S30
“ 38

5#

oY
Oy

s

oie
“e

Y )

914
514
18
L2y
26
538
“34
538

3q



CONICAL ISOGRID ADAPTER TEST RUN 9

ADPTR Cl1l-3 78%

FILE:

XHAN
3
i1 4
11
15
19
23
27
31
359
33
43
47
51
55
593

ADP TR
FILE:®:

CHAN
3
f'

11
15
17
23
27
31
ki)
39
43
y7
51
85
59

8

rugsSd e
+46.
LA
+5tha
+2_6.
~46

=316+

“«34G.

~243.

=147,
+ 5.
-264.
‘258-
=205
+}6 .

Cil=2

=]

Lo}

+UB6S
+54 .
=25.
+i2a
+2Ga
=54
~363s
=431,
=218
=166+
+119.
~238.
=249,
-5348»
t11l6.

dA%

DATE?
RECORDS 11
D1 *UP3l.
D1 +38.
05 =25
D9 +43%,
D13 +28¢
53 -2
a7 =331
511 -351+
515 -391.
514 ~411.
5235 +128-~
527 “42G.
531 =-2852»
3o =173,
53') +2Q.

DATE:

RECORDS 12
LD1 th Bl
D1 +35.
DS “3d
D9 +5]1.
G135 +33.
Ela + »
57 ~384:
511 4064
515 =455
514 =431,
5235 +148.
S27 =437
531 =325
535 -2B2.
53 +41.

11 7 13 7/ 73 TIME: g
CHANNELS 3 THROUGH 68
1.D2 ~8s D3 +o
D2 +7. D3 -ija
D6 +3.« D7 +15.
D1p =42. D11 47
D14 =60 S1 =53
L4 +9. 55 +48»
“8 =281« 59 =247
il -358.« 13 =198+
H16 ~418+« 517 =27l
2R =327+ 521 =333
e -213« 5250 -289.
28 «378« 529 -383.
%32 =128+ 533 =224
536 =495+ 437 +21»
S44
i1 / 13 7/ 73 TIME: 9 1
CHANNELS 3 THROUGH 64
LD2 -8+ LD3 +a
D2 +9+ (03 =l
06 +3. 07 +18»
D1ie -48. D11 =55
Di4 =81 51 -538.
S4 +12. 55 +53.
58 =231« 59 -281.
12 -414. 513 -222
L16 =482« 517 =321
“28 =376+ 21 =-3B2.
524 «258¢ 525 -2 e
528 w32« LH20 =443
932 =147« 533 =250,
536 =572« 537 +24 .
44

A-1-42

51

LDy
D4
D8
D12
2

14
bly
518
h22
526
$3p
H34
%38

53

LD
Dy

D8

Dlz
52

%6

="
514
518
w22
526
33
34
%33

54



ADPTR Cl=3 9éx%

FILE:

ICHAN
5

7
11
15
19
23
27
31
35
39
835
47
51
55
57

FIiLE:

LHAN

J

. p

1t -

1o
14
23
2/
31
3h
33
43
47
51
54

CONICAL ISOGRID ADAPTER TEST RUN 9

DATE: 117 13 /7 73
8 RECORD: 13 CHANNELS 3
5220« D1 +5157. .02 -8
+60. 01 +39. D2 +11»
=29« D5 =35« DB +3
+43+ D9 +6d. D12 =56
+33. D13 +38. D14y -5l
=537/ 53 +s 54 +14o
-4g9. 57 =43p. 58 -258»
=458, 511 «455. H1¢2 LI
=367+ S15 =~522. 516 =5
=188+« S17J =558« %28 -l 27
+125. 523 +167s H2Y4 =287
=323« L27 =-5b8. 523 =476
-324. 531 =369. 432 =1t
=337« 435 =229. 436 648
+135+ S3y +53. 44
ADPTR Cl=3 l#g= DATE: 11 7 13 7/ 73
2 RECORD 1y CHANNHELS
+5736+ LD1 t57g2+ .02 -
+58. D1 +u5. D2 +15»
-34. D5 =43 Db +3.
+34. D9 +68. D14 =H2
+36 D1l +42. DR =145
-56 53 +s Sy +14.
=456 47 -478. 48 238
=493« 511 =-35¢d8« H12 517+
-334. 915 -5833- 416 -61@-
-283. L1 =619 %2d -4 77
+137« 525 +185+ 524 =324
~345« 527 -621. %28 ~558»
-558+ S31i ~-41g« 232 =184
=376+ 535 =235 %306 -721-
+1535. 434 +66 S48

5

A-1-43

TIME: 9 4

THROUGH &P
I.D3 + e
D3 -l
b7 +23
D11 =55
51 =43
55 +H8 -
59 =315«
513 '249'
917 -37@-
S21 il
hHas -272
Y29 iy 1B
33 “231 .
537 +2 5.

TIME: 30
3 THPOWGH Hié
D3 +
03 -Sl
07 +2h e
011 =71
Sl =@
51 +(35
4“9 ~351
213 -27G«
%17 =419
n2l -4 35
$25 -3a.
©23 =854
G933 =322,
37 +31.

o4
Dy

08

D12
Hha

56

18
14
918
e
L2a
L34
34
G35

S5

Dy
Dy
Da
Dle

Lée

$18
H14
H1s
“.22
S22
93¢
534
538

45



ADPTR Cl=4@ 1.:%

FILE:

CHAN
5
-

11
15
19
23
27
31
35
33
B3
47
51
55
54

ADP TR

FILE!

CHAN
4
1t
15
1s
23
a7
31
35
37
43
47
i
55
5%

5

£52u
<t
+l4
-6.
+
-17e
“llfa
2P
=34
-5l
T
-2,
-7

-2

Ci=1d

g

t1l1vi3e
k3.
144
-6.
F1e
-yl
=26
=it] .
=76
-3
-22
-,
-7
=i
-7

~

CONICAL ISOGRID ADAPTER TEST RUN 10

DATE: 11 7 L3 7 73

RECORD? 5 CHANNELS 3
LDi =18« D2 +8¢»
D1 +3+« B2 +
D5 ++ D6 -l
D9 -1+ D1#@ -3
013 ~12« D14 +17.
S3 «~1l4s %4 +i2e
S7 ~12+ 58 =-12-»
511 “2h4e S17 =20
515 =4fpe SHlo =49
519 “flhe 524 =G
L2223 =3+ 524 +7 .
RY-¥i -2 428 =12
S3i -9+ 4,32 -2
539 -7 4,36 =1t
53 ~7s 44

2. % OATE: 11 7/ L3S {3

RECORD: o CHANNEL

LD1 =iBs .0« + .
Dl + 7 02 e
G5 +e Dg -8«
09 -1+ D16 -7
D13 =15 014 G
53 -346 H4 +27
57 =21+ b8 22
S11 =43 412 =58,
210 ~135: 516 =185
519 -l41« 20 =122«
525 -32. 24 +14.
he t2» 528 -12
531 =12+ 432 i
G35 -3 L34 ~]17
@3- -3+ G4t

A-1-44

TIME:

THRQOUGH

D3
D3
D7
D11
Sl
55
%9
©13
517
521
92%
Sea
G335
37

TIME:

14 3

62

+366
4+ 7
—5'
‘!’5!
+24n
+1lUo»
=12
=17
=23
ma]s
r2s
-7
-7 e
Fe

v 3

3 THAQUGH (oY

iLD3
D3
g7
Dii
51
55
59
513
Bl7
521
525
529
933
537

P VSR
+0 .
B
+Q .

+92.
+33.
=21
-3l
=71
=185
+3s
-ile
~14-
e

15

LDs
L

D8

D12
<
¢
tld
lh
PR RS
L2e
L26G
L34
L34

533

1l

O
b4

B8
D12

%6

14
1y
518
Lee
526
538
%34
533

47,



CONICAL ISOGRID ADAPTER TEST RUN 10

ADPTR C1-98 3n%

FILE®

CHAN
3
7

11
19
19
23
27
31
35
39
43
47
51
55

5%

ADPTR
FIiLe:

KCHAN

11
15
13
23
27
31
35
39
43
uf
51
55
54

g

+1663
+6
+6
-7
+5
“H1.
=41
“53.
«115+
=129
-3
ﬁ?l_
-l2e
-l
-7

Cl=-49

e
b

224 2
+18.
18
=13
+Q
“31s
=56«
~B&»
~154
-156-
=46
-G
“-17
22
-l

DATE 11 7 13 /7 73
RECORD? 7 CHANNELS
LD1 =-ig8. I.D2 +
o1 +1¢g. D2 +&e
D5 + Dﬁ -lll
Da -1« D12 =13,
B1l3 ~23. D14 +71.
53 -5%., G4 +34 .
S7 =31+ 58 29,
Sli =57« 12 i
515 ~165. Y16 =-16@¢
517 =21+ 524 =186+
523 =51« 524 +14.
S27 +4« S28 19
%31 =19. 532 -9
530 ~lge 536 -31-
539 =l2. S48
i ve DATE i1 7/ '3 /73
RECORD: 8 CHANNELS
LD1 =18+ i.D2 + e
ol +1l4+« D2 +1f.
05 - D6 =19
Dag -2+ 018 2@
D13 =32. L1y +93%.
S3 =59 5S4 +4g.
s7 4@ S8 =41
511 =-39. 4912 =115,
515 =224« 518 211
51 -2 ife %28 «25H
523 “H3e 524 +24
S27 +7. 528 =-2G
S3i =26« 537 =1l
S35 ~19. 536 =41
5349 =14 549

A-1-45

TIME:

1é

3 THROUGH 68

LD3
D3
D7
D11l
51
“5
L9
513
17
h2l
525
29
533
537

TIME:

+1681 -
+1iS.
=10
+140.
+31-.
+45.
=31
-]
~1H8.
163
+ 1.
-7
-3.60
+ .

12 3

3 THREQUGH 6

i.0D3
D3
D7
D11
51
55
BL)
513
517
L2l
nes
529
233
537

+t2246.
+22
~15.
+1G.
+113.
+6d-»
LY. X
-69.
=147,
-222.
+1Fe
LR
-26.

*+

24

o4
04

)]

D1e2
©2

%6

18
“14
“1i8
Led
26
349
934
38

24

L5
D4
28
Cle

Y6

514
Dl
518
S22
“2b
4349
W34
-1

538

17



ADPTR Ci=9¢ 58%

FILE?

ICHAN
P
r A
11
15
19
23
27
L3
35
39
43
47
51
55
59

ADPTR Cl=4@ 6%

FILg:

CHAN
3
7

11
15
1Y
23
27
31
3%
39
43
47
51
55
&89

9

+2784
+11.
+1@
-i2»
+13
-1681-
-G8
=18
=191
w]l X
“6H1»
-)a
-2[‘,.
-27.
+ 7

—~

Ed

+3381.
+14
+12»
=14
+17s
=123,
=85
-132»
233,
-252
=71
=12
2.
=34
+32

CONICAL ISOGRID ADAPTER TEST RUN 10 -

DATE!? i1 7 13 /7 73 TIME: 18 @
RECORD: 9 CHANNELS 3 THROUGH 68
LDl =18+« LD2 +. LD3 +2811.
D1 +18+ D2 +15. D3 +26
D5 -2+ D6 =22« D7 ~13.
09 -1. D12 -27. D11 +23.
D13 =41+ D14 +115+ S1 +139.
53 =89 4 +56+ 55 +7 7.
57 ~5@8. 8 =51« 59 -58.
G111 -1li6 512 =144+ H13 ~86-
515 -29@ 516 ~2664 517 -186+
519 ~371. 528 =317+ 421 -281.
523 =86 S24 +27« 4925 +220
527 +ite 528 ~34. L29 =19,
531 =31+ 932 =17+« 533 =28
S35 “21e 936 -51. 537 o
539 =12 549
DATE? 1T » 13 /7 73 TIHME: 12 ¢
‘RECORDS i CHANHNELS 3 THROUGH 68
LDl ++ 1LD2 +« D3 +3372.
D1 +21. D2 +21. D3 +32.
DS -3. D& =26. D7 =22
D9 -i. D14 =33 D11 +28.
D13 =4g. D1 +135. 51 +178.
s3 Hlﬂ&- S4 +bHY» LS +94 .
S7 =52+« 58 “Hl4e 59 =H2e
S11 ~1l4pge.e 412 =174« 513 -196.
515 =359. 418 =322« 517 =230+
519 -468. 524 -388. 521 =345,
9235 =143. 524 +39.« 525 +27.
527 +14. 528 49 H2G =21,
531 =36 432 =22« 533 =36:
535 =26« H36 =03 37 +2
5349 =12+ L44

A-1-46

23

I.D4&
Dy

;]

D12
“2

S6

“18
914
16
Lea
L26
»3d
B34
%38

25

04
D4
08
D12
L2

14
Sl
Ll13
w22
L2
38
34
©38

.
4

47

52



CONICAL ISOGRID ADAPTER TEST RUN 10

ADPTR Cl=98 7:1%

FILE!?

CHAN
3
’

11
15
1%
25
27
31
35
39
.3
4/
51
85
59

9

+39783:
+23
+1u.|.
=15+
+21'
-143e
“1d3.
-159.
-275"
264
=03
=14
~34.
=39
+5Qs

ADPTR Cl=498 5%

FILE:

KCHAN
5
7

il
1%
149
23
27
31
35
34
43
47
51
55
59

G

556
+2U
+t16
=17
+25I

=167
~122-
=184+
-314s
=24
=35
-l4.
-39,
“46
+1P21»

DATE: 11 7 13 7 73 TIME?S 14 3
RECORD? 11 CHANNELS 3 THROUGH &8
LDt =36 D2 +8. LLD3 +3952.
o1 +25+ D2 +26+ D3 +37
b5 =3+ D6 -33. D7 =27
D9 ++ D1A =4@g. D11 +33.
D13 =56+ D14 +168. S1 +139.
53 =125+« 5S4 +76 45 +148.
S7 76« 58 -73. S9 -72
511 =164 512 286+ 513 -123.
515 42 L16 «376+ S1/ 272+
5135 -§582. 4,24 =-4h2.e 521 =412
523 =125+« L24 +36. %25 +3).
s2/ +16e 528 “58¢ 529 -4
531 «43. 532 24« 433 =38,
535 =-33. 536 =73 $37 +t2.
539 =12+ 5S54¢
DATE: 11 7 13 / 73 TIME: 14 2
RECORD: 12 CHANNELS S THROUGH 6d
LDl =36+ .02 +8+« I.D5 +UYBT
D1 +28. D2 +38. D3 +44.
0s -3« D& =37« D7 =31
D9 ++ D1ig =47« D11 +33.
D13 =55« D1y +179.« 51 +228
53 -l42e¢ 4 +86« 55 +125.
57 -8 YH8 =86+ 59 -1l .
511 ~188+ 912 =235. 513 =143,
415 =439« 416 =4 31. S17 ~316.
Sl “hijlhe L24 =516+ S21 -4333%
23 «148. 524 +4hhe 525 + 35U .
527 +19. 523 =Hf8« 4429 =31
531 =5p« 532 =27« $33 miiBe
S35 =43 536 =88. 537 2
537 =12+ 444
A-1-47

26

LD4Y
04
D8
Diz2
H2

.
-

“91d
S1l4
16
Lee
26
%3
L34
38

25

D4
D4

08

0iz2
He

6

G114
G910
18
He2
“26
53¢
53
633

59

le



CONICAL ISOGRID ADAPTER TEST RUN 10

WADPJR C1-92

FILE:

CHAN
J

4
f

11
15
19
23
27
3l
35
39
43
u7
51
55
54

9

+513¢4 .
+28¢.
+18-
-21e
+29.

-187 .

-139-

=214

=35l
=328

-lBB'
=luy-.
-461.
-51

+l!+g.

TR

RECORD: 13

LD1
D1
05
D9
D13
$3
57
511,
S1%
S19
523
%27
S31
535
$3%

ADPTR C1l~98 1:@8%

FILE:

CHAN
3
7

1t
15
14
25
27
3l
a5
L)
435
4/
51
55
Gl

3

FS71a.
+32l
+20
=23
+354 .

-23 7

=159

243

=505,

=S4y
=122
=22
alrlp
~trle
+1H7e

RECORD? 14

LD1
01
05
Dg
D153
53
S7
511
515
519
LHe s
Y&
531
L35
%3]

DATE: 11, 13 7 73
CHANNELS
-le', D2 +8
+34. 02 '+3L|--
~he Do -2
+« D12 =55,
=72« D14 +199.
“161+ 44 +96
=96« HB -183.
=-22d 51 =267
=578+ S16 -485.
-888. %25 ~585.
=178+« 424 +54 .
+19. 528 ~81s
abT7s (:32 -32-
=4B. 436 =188
-G Hi4g
DATE: 1T 7 13 /7 73
CHANNELS
++ D2 +8»
+39. D2 +48.
-6+ Dg -4l
"'1' Dlﬂ "l')lc
~79: Diy +220
«18@« L4 +183.
-1p88. 48 ~113-
=248 H12 -381.
=632+« 516 =539,
=925. 520 544
=195« 524 +51.
+21e 528 =35 .
=hhe L32 =34
=@ L36 =112
-9« S43

A-1-48

TIiME:

1g 3

3 THROUGH 68

L.D3
D3
D7
D11
51
1
09
%13
H17
hel
$272
L23
533
537

TIME:

5104«
+49.
=35
+4 3.

+255.

+144@.

=33
=155,
=355

-553.
+39.
~36
=57

+

13 3

5 THROUGH 6@

1.G3
a3
B7
Dl1l1l
51
a8
59
515
$17
921
he2n
SH2
533
53/

L3669
+9h6
=-38.
+i1Q.

1+ 31
+154.
=143
=185
iyl 7
-6ila
+4 4
=it X
i e

+2.

29

D4
D4

D8

D12
S22

56

514
Ll4
518
L“a2
926
38
534
528

104
DY

08

D12
“2

“6

5§10
Sk
$18
$22
“eb
%34
r.l31‘
oS30

21

22



CONICAL ISOGRID ADAPTER TEST RUN 11

ADPTRC1=18g 134

FILE:

ICHAN
3
I

11
15
19
23
2 li
31
35
39
43
47
51
85
59

ig

+
=3
4
-6.
+7 .
+17
+iGe.
G
i
=27
+1 7
+ T2
Qe

-7

ADPTR C1-.i84

FILE:

CHAN
3
7

11
15
19
23
27
3l
35
39
g3
47
51
55
59

14

+ -
=T
¥l
=12
+9.
+L|>ll
+iiG .
+27
ki) e
-53.
+4 3
+51.
+24 .
-]l

DATE: 11 /1 13 /7 73
RECORD? 5 CHANNELS

LDl +e« .02 +526.
Di -1. D2 “3e
D5 +6+ D6 -
D9 =4+ D13 +he
013 -1« D1y +2
53 +he S4 -2
S7 +19. 5§ +Qe
511 +24e L4102 +14.
515 +i19. 516 +G
S19 +12. %28 +2
“23 =37 524 +2.
se/ +19« %28 +19.
53] +14. 432 TN
535 +4 S30 +17»
432 +h4a S4H

2% DATE? i1 7 i3/ 73

RECORD: & CHANUELS

LD1 -13. I.D2 +1146.
01 -4« 02 -2
0s +18+ 06 +3,
09 -7 Dl1& +G .
pl3 =4+ D14 +12.
53 +hs 54 =l
S7 +43. S8 +22.
511 +55+« S12 +31,
515 +36+ 516 +22.
513 +27« 523 +e
23 =86+ 524 +12
27 +48. H25 +51
531 +36 H32 +12
435 +14e $36 +41
L34 +7e S4¢

A-1-49

TIME: ig :

3 THRQUGH 68
D3 +438.

D3 -

D7 -

D11 +2.

S1 =2

%5 -l

L9 +ilke

513 +Lle

517 +Uw

521 +ie

52° 17

S29 +24 .

S33 +7

S37 +o

TIME: 12 3

5 THRQUGH d
LOS3 +114@e

03 4.

D? 1t

D11 6.
51 +2
58 -7
%9 +26.
513 +12.
Sl? +09.
521 +3
225 +14
%29 +932
533 +21-
5137 —2.

52

i.04
D4
D8
D12

46

18
51h
518
522
5206
534
534
538

51

LDy
04

0a

g12
na

S6

518
S1h
518
S22
S26
38
S 34
34

-
L]

26

3



ADPTRCl=1a8 3%

FILES

CHAN
2
a

1i
1o
1
23
2 ln’
3l
35
39
45
47
51
5H
59

CONICAL ISOGRID ADAPTER TEST RUN 11

12

L L]

“1d.
+ 7

-q‘..

~18.
+12.
+653
+71.
+3GQ.

+Q.
=33
+/71.
+4Ge
+36
-19.

ADPTHC1=144

FILE:

CHAN
3
2

1i
1o
1
23
21
3i
3o
34
4.3
47
5i
85
5

1

+18.
-15.
+.1.
-a.
LT
+_1_7l"
+85.
+'35
+ ;1.
+lul
~125.
+ 31 e
tofR.
+49.
-l

DATE !
RECORD? 7
t.D1 + .
D1 =7
DS +17»
D9 -11.
D13 =12
53 by e
57 +57T .
S11 +7G.
als +61
519 +37-.
L2 3 =138,
527 +67
531 +55.
S35 +21-
S35 +9.
ik CATE:
RECORD? 8
LD1 +e
01 -18.
L5 +22.
Dg -_16.
D13 =28
3 RV T
27 +:8.
511 +1F4U
Bl +78.
L1 +4 9.
H23 =177
27 +89.
531 +72¢
%35 +51.
95 +10.

Xl /7 13 /s 73 TIME: 1A 3
CHANNELS 3 THREQUGH &8
LD2 +1714+« LO3 +167@-
2 -4. D3 b1
D6 +3. D7 -.
D12 +12. D1l $11.
Diy +17« S1 +
Yy -4+ S5 e K
S8 +36+ L9 +45.
512 +46. 913 +19.
NN +29. 517 +17-
Led +2¢ 521 +7
Sai +22+ 525 +220
“W2Ee +31. S29 +79»
h32 +22« 535 +35 .
536 +06 537 -l
S44d
i1 7 iy / 73 TIME? 1/ 3
CHANNELS 3 THROUGH 6
NP +2275+« |.LD3 E2251
52 -6+ D3 =
Do +%. D7 -1-
civ +13. D11 +16.
Oi+ +27. 51 e
S =4« 55 =12
H8 t49. 59 +57.
Wlg +653« $13 +23.
Yle +41« S17 +22 0
L2A +2¢ 521 +12
L2 +293. 525 +27
2% +188+ 529 +145.
532 +27« 533 +t48.
536 +88. 537 ~l.
S4¢

A-1-50

52

i.D4

23

LDH
DL
&8
D12
S22

Sid
51a
518
ez
526

%34

535

33



CONICAL ISOGRID ADAPTER TEST RUN 11

ADPTRC1=138 5.% DATE: 11 / 13/ 73 TIME: 18 : 54 3 42
FILE: 14 RECORD 9 CHANNELS 3 THROUGH 68
CHAN
3 +18+« Lpl ++ LD2 +2852+ LDJ +2827. 1.DY
2 -21s D1 ~1l4. D2 ~6+ D3 +6+ D4
11 +17- D5 +28. D6 +7. D7 -3. D8
15 =11+ D9 20« D13 +16+« D11 +20.« D12
19 =352+ D13 -38. D14 +34. S1 e 52
23 +ide S3 +4¢ 54 -4 55 -1l S6
27 +112. 57 +112. S8 +61« 59 +70e 11
31 +125« H11 +128. 412 +78. 513 +34e 414
35 +63« 415 +98. S16 +51. 17 27+ 518
39 +17+ 519 +57. S20 +he 521 +17. 522
43 =157 523 =224« B24 +36 525 +3. 526
47 +128+ 227 +149. %285 +l4gd. 529 +13@« 534
51 +53s 531 +94. $32 +36+ 533 +54. S3y
55 +59« 535 +38. S36 +11d. 537 “~ie 538
53 =29« 534 +19. Sud
ADPTRC1-13@ b % DATE 11 7/ 13 /7 73 TIME: 142 5hH @ 45
FILE: 1: RECORD: 1la CHANNELS 3 THHROJGH 68
KCHAN
3 ++ LD1 +s .02 +3429 1LD3 +33492« 1D
7 =25+ D1 -13. D2 7« D3 +7. D4
11 +22. DS +35. D6 +6» D7 «3+ D8
15 =15+ D9 =26+ 018 +21« D11 +2%. 017
19 wg2e D13 -37. D14 +41. S1 b 52
23 +24e 53 +7« 514 -Te S5 ~lp HE
27 +132+ L7 +136« 8 +73« 59 +31. H14
31 +152+ S11 +158. L1d +93« 513 +a2. 51
35 +73. 5195 +128. 416 +53« 517 +31. 918
3 +19« %Y“iv} +66. L23 +h4e 521 +12. L,22
4. ~189« 523 «274s 4204 +4s S20 +49. 526
47 +145e H2¢ +126« 5H28 +171« 529 +156+ 53¢
51 +58. 431 +111« %32 +41« 533 +72« 434
85 +71e 535 +4 5, %36 +138. 537 -G« L3838
59 =34 53 +22 L4 A

A-1-51



ADPTRCL1=18B 7:i%

FILE:

iCHAN
3
2
1i
15
19
25
2/
31
35
349
4.3
47
51
5%
59

18

LY
=3P
+28-
-17e
-:"8'
+27.

+ibbe
1132
+36.
+24
~223.
+1565.
+115
+453e
-’57

ADPTRC1-1548

FILE:!

ICHAN
.
7
11
15
13
23
27
31
35
39
43
47
51
55
59

13

+

- 55,
+ 34
=20
=57
+ 50U .
+181.
+209 -«
+180.
+260
~255.
+154.
+132.
+98.
=33

A

RECORD?

LD1
Pl
D5
D9
D13
53
97
$11
%15
51
$25
w2/
$31
S35
539

“

RECQRD¢

LD1
D1
D5
D9
D13
53
57
11
%15
519
523
52/
531
$35
539

A-1-52

DATE?S 11 7/ /73
11 CHANNELS
+s D2 +481S.
-19. D2 e
+39. D& +1@
-3@. D10 +2§
=44e¢ D17t t4de
+T7e« 5S4 -7
+158. S8 +86¢+
rl76« $12 +137.
+i45+ 516 +58.
+76. 527 +7e
-323%. 524 +5]1
+145. 528 +283:
+127« %32 +51
+53. L35 +152
+26 544
DATE: 11 7 /073
12 CHANNELS
+e 32 +4592.
w22 D2 =11
+46+ D6 +1@+
=35« D18 +31.
=52. D14 +5G.
+9. 04 =Qe
+1i2+« 48 +38
+2pde Sl +122-
+165+« Sl:o +78
+84¢ 5231 +U
=388 4424 +509.
+162 528 +235:
+149s 532 +651.
+68. S53n +176¢
+31. S4¢

3

3

CONICAL ISOGRID ADAPTER TEST RUN 11

TIME:

LD3
D3
o7
011
51
55
59
513
517
521
5275
529
533
537

TIME?

1g ¢

THROUGH 68

+3958.
+18
-6'
+5@.
+t2e.
-]
+1d8
+HH G
+ 36+
+17
+49e
+135.
+ il .
-7

1y 3

THF.OQUGH 68

LD3
D3
07
D11
S1
55
%9
513
517
521
525
%29
433
537/

H455 .
+]13.
-
+55.

LN T
24
+123
+5G.
+4g.
+1 9.
LNT.- K
+289g.
+38

-3

957

LDk
D4

D8

o12
52

L6

ol
O91
%18
w22
%26
134
B34
5303

)

L.C4
Dy

08

Die2
o2

ey )

414
ol
13
La2d
26
3
530
538



ADPTRLC1=188 9Ynx

FILE:

CHAN
3
2

11
15
16
23
2rf
31
35
39
43
47
51
55

59

18

-39.
+3G.
~25.
=55
+33
+283«
+238.
+113s
+31.
-2)8-
+21Gs
+147
+1#8.
-39,

ADPTRCLl=1%B

FILE:

iCHAN
)
2
11
15
19
23
27
31
35
3
4.0
47
51
52
5

1lp

+»

-4 A
144,
-3
=73
+41
+237 .
+265
+125.
+ 3G
-524
+241
1 la2 .
Fl23.
-%G.

CONICAL ISOGRID ADAPTER TEST RUN 11

A-1-53

DATE? 11/ 13 1+ 73 TIME: 1ag
RECORD? 13 CHANNELS 3 THROUGH 68
- LBl +. 02 +5186+ LD3 +5134 .
01 =26+ D2 =13« D3 +ithe
DS +51. D6 +14+ D7 -9
09 =41. D14 +35. 1l F4P
D13 =58« D14 +69 51 4+
S3 +9+ S4 =g« 55 ~26
57 +2@89+« S8 +11@ S9 +154 .
511 +227« 512 +139.« 513 +04
S1%5 +184+ 516 +836+« S17 +lige
519 +31e 528 +he 21 +74 .
523 =433« 524 +71« 525 tohe
H27 +181« S23 +265+ S529 +233s
531 +166+ 532 +68+ 533 +1.78
535 +H9« T3 +198+ 37 “-ips
533 +39. 5419
LB UATE: i1 /4 i3 40 73 TIME: 1t s
RECORD 14 CHANNELS 3 THROUIGH 1Y
LDl ++ 102 FS771 L3 P72 .
01 -28. D2 =13+ D3 +16
D5 +57« Dé& +iue D7 -1t1l.
D9 =45« D18 +41« D11 18
D13 456« D14 +76« S1 te
S3 +9s 4 =12+ 55 =29,
s7 +233+« 5B +123. 59 +151.
Sii +251. 512 +isue S13 + 7l
Slo +2d46 S16 +38 517 +51
5119 +39. L2 +7+» 521 +57
5235 =533« 524 +81« L25 +1 %
S27 +2d1« %28 +2G7. L4270 +20d .
531 +186« %32 +76+ S33 +124-
539 +74. 536 +223« 537 -12-
S344 +46. S4P

59

LD4
D4
D8
01z
e

13
L1y
“%lig
wers
Y12
L3
“Yan
435

LDy
Oy
08
012
“2
4]
“1ld
Bly
w13
2
Y20
57
LWL
W3

43



ADPTRC1-27@8 14

FILE:

LHAN
3

'7

ii
in
1%
23
27
3
3o
Ay
43
47
51
59
59

ADPTRUL=278 2. %

FILE:

CHAN
)

7
is
15
i+
23
2
31
35
345
43
4y
g1
50
g

CONICAL ISOGRID ADAPTER TEST RUN 12

11

+ .

-ll-
+5 .
—1..
+17.
=17
-2
+14e
+F1Qos
-2.
=34
~22-
=27
+Q.

i

+18-
{ =
]
+8l.
-7
+37s
=14
-7.‘
*30
+39.
~12-
—lie
-27-
-34.
+14e

DATE: 11 /7 13 + 73
RECORD? S CHANNELS

LD1 +835+ LD2 +518.
D1 =2« D2 -2+
05 -+ DH +3.
0% +2+ D14 +e
D13 +7+« D14 =36
53 +21« H4 =-Q.
a7 =19. 58 =12
51, -9. 912 =l2.
515 +17« 416 +4.
519 +2g. L2¢ +1Q.
523 =4+ L2Y4 =31
527 =33. %23 w27
531 26 530 Ly
535 =las 936 =5y .
530 +12¢ S44d

DATE: 1 w3 s0073
RECORD: 6 CHANNELS 3
LD +1162- .02 +t1154
Dl -3+ D2 1.
D5 +. D6 +3.
D9 +4« D17 Fiha
D13 +1g. 014 =56
55 +58. S 4 =19
57 "21- ‘:a -120
211 +e H12 -G
S51u +39. 416 +17.
51 +66. L2H +36.
523 =17« %24 =51-
S27 =41. 523 =34
531 31 5332 =17
533 =19« Y4356 -0
53 +19. 448

A-1-54

TIME:

3 THROUGH

t.D3
D3
07
D1l
S1
55
59
%13
17
21
L25
%29
L33
537

TIME:

THROUGH

.33
D3
07
D1l
$1
55
59
S13
S17
“21
€23
$29
$33
“37

FS e
_8‘
t .
=il
-a"7.
=21~
=16
-2.
+J
+24 .
-51-
L%
«2he
+l e

I-D4
D4
D8
D12

518
S14
G184
522
%26
38
%34
38



CONICAL ISOGRID ADAPTER TEST RUN 12

ADPTRC1=278 3i&%

FILE:

CHAN
S5
7

11
15
19
23
27
31
35
34y
u3
N4
51
55
53

11

+

=2
+12
-14e
+54 .
-2u.
-12.
+49.
+56
=-13.
-f’lo
=33
-yl e
+22

ADPTRCL=278

FILE:

XHAN
P
7

11
15
iy
23
2f
3i
35
34
Y.
4
51
52
54

1
4L

e
<+

—2.
F17
=21
+7Y4e
-3!4..
-‘L?c
+H3.
+ 78
-.',J_LL-
L
=i
n?lo
+27.

DATE 1T 7 3 7 73
RECORD $ 7 CHANNELS
LD +1761. .02 +17148.
D1 -6« D2 -5
DS +3« Db +15.
Da +5« D18 +8
D13 +16« D14 =86
53 +68« 5S4 =29
H7 =36« 8 =17,
511 =4 512 -]l
515 +56. 416 +27
519 +6 L2P +bl.
H23 =24« L24 =76
527 =67 L23 =58
531 =43. 532 =24,
535 -28. 536 185,
939 +39. 544
n 7% DATE 11 7/ i3/ 73
RECORD: 3 CHANHELS

LD1 +23432« DL +2275
D1 -8. D2 =9,
Ds +Hs D6 +21.
D9 7. D13 +12.
D13 +28. D14 =115,
53 +f4l E:q =39
7 -4« 58 =24
511 -7 512 -22.
515 +71+ S1l06 +36.
517 +128.« .24 +73.
hed =34 524 =118@-
527 =i2s 528 =73
531 =537 532 =32
%353 =38« %36 142
534 +53. 483

A-1-55

TIME:

3 THROUGH

LD3
D3
D7
D11
S1
5
$9
513
17
521
925
L2
35
53/

TIME:

3 THROQUGH

.03
03
07
D1
51
%5
59
513
H1¢
21
Lues
L2
533

537

FS e
12
+1 3
-21.
~38.
~31
=28

-7
+17e
+39.
-83.
=7
=35

Flo.

b *
A *

68

1.
~16e.
+ 19
=23,

-129.
-i43.
=36

-
+24 .
+59.

-113.
~2g.

e

-0

D4
D4
08
Dl
G2

1
Oln
S143
a2
20
D34
534
319



CONICAL ISOGRID ADAPTER TEST RUN 12

ADPTRCL=27@ Sc¢™

FIllLEt

XHAN
3

17
11
15
19
23
27
31
35
349
43
47
51
55
53

11

+
i=1-
-30.
+21
""jﬂ'
+G3.
“41
=19
+83%.
+97.
-51 .
129+
=66
=31
+3ul‘

ADPTRCL=27Qa Lg%

FILE:

IKCHAN
3

7
11
15
19
23
27
31
35
39
43
u7
51
85
54

1i

+.
1~3.
_
+26
=58
+1110.
-“go.
-24 .
+35
+117.
36
-148.
-85
-11@-
+4].

DATE: 117 13 7 73
RECORD? 3 CHANNELS

LD1 +2923+« 1.D2 +2852.
01 =19+ D2 =12
0s +7. D& +29.
D9 +39« D182 +17»
D13 +25. D14 ~1424
S3 +94+ 5S4 -4
S7 =62+ S8 =29
Sl =Q. Y12 24,
515 +88.¢ L16 +44 .
5149 +161. o248 +88.
523 =4l Lay =137
%27 =-123. 528 =33,
531 w72+ 532 =39.
535 =58+« 536 «176
5319 +75« S48

DATE? 117 13 7 73
RECORD 12 CHANNELS 3
Lol +3458.« .02 +3429-.
D1 =13. D2 16
0s +10. D6 +35.
09 +11« D190 +21.
D13 +38. DOl4 =175
S3 +118 Y4 “H6l.
S7 =74 58 34
21l =14 512 =34
515 +1485. 516 +49.
519 +195. 929 +128a
523 =54« L24 =159
527 =155. 28 115
531 =RQ. %32 =46
S35 =52 L34 288«
539 +35. 544

56

A-l-

-4

TIME: 11
3 THROUGH 68
LD3 +5
D3 . =20
D7 +24 e
D11 =360
s1 =163
SS -53.
59 =48
513 =12
517 +29.
G921 +509.
G295 -ll42.
$529 =113
533 “55.
53/ i

TIME: 11 3

THFREQUGH &8
LD3 T
D3 =26
D7 +23.
Dii =4
Sl «132
S5 =57
%9 . =52
513 =1G.
517 +27
S21 +76
525 =177
Se9 =132
533 =74
37 +7

15

LD4
D4
(3] ]
D12
62

519
S14
518
H2e
5256
38
S34

4358

16

LD4
Dy

D8

Dlz2
52

56

S18
514
%13
w22
L26
532
534
538

3@



CONICAL ISOGRIP ADAPTER TEST RUN 12

ADPTRC1I=-2780 5% DATE:: 31 /7 i3 / 73 TIME: it o2 13

FILE: 11 RECORD?: 11 CHANNELS 3 THFOUGH 23

CHAN
3 ++ LD1 +4P913. 102 +4P15« 1LD3 the DY
7 <~-3+ D1 =16+ D2 -19+ D3 =32. DYy
11 -5+ D5 +15« D6 +44« D7 +33« DB
15 +31« D9 +l4. D18 +25+ D11 =532« 012
1 =47« D13 +36. D14 =232« 51 =221+ 92
23 +133« 53 +132« 5S4 =-HbHs 55 “77 4B
2. =53« L7 =Hli. L5 =41+« 59 =5F 14
31 =27+ 511 =16 L12 =36« 513 -1l 1t
35 +115« 515 +128.« 5S16 +54. 517 +39. 414
34 +1359+ 5114 +228. 42¥ +122« 521 +41. L22
43 =hide 923 =HUs L24 =139. 525 -2d3« 526
47 =lods L27 -1/7+ “24 =132+ 429 =134 G334
51 -33. 53] =181+ %3< ~-51« 533 =-3gr L34
55 =-138« %30 -7lhs 134 =245« 53/ FQe 437
5 +2le %39 +129s H42

A-1-57



APPENDIX A-2

ULTIMATE TEST DATA



CONICAL ISOGRID ADAFPTER TEST RUN 13 -

:iADAPfh t2-F DWO DATE?: 11 7 13 7 73 TIME? 15 ¢+ 18 ¢+ 52

FILE: l2 RECORD? 46 CHANNELS 3 THROUGH Y

CHAN
3 +18« LD1 +54. LD2 +16« LD3 ++ LD4
17 =u521. D1 =4544+« D2 =1427« D3 *+275+ D4
11 -252+ 05 =995 06 =1449. D7 “4575. D8
1% =4685+ DS -469@. D18 -31. D11 -51. D12
19 -ue D13 +6+ D14 =44. S1 “f4e 52
23 +27+ 53 +49 5S4 «34e 55 =19. S6
2/ =l2+ 57 +151+ 58 +29. 59 +72« 510
3l =147« S11 +135. Sl12 =12« 513 =17« 518
35 204+ Sl15 =5ls 5184 =17« 517 ~4e 518
39 =2ge« 519 =32+, L23 +86. 521 =29. 522
43 =1l 523 +12« 924 =7« 525 +its 526
47 +269 527 +248+ %28 +2+ 529 +128, 539
51 -4+ 531 +65. 5352 +« 533 +58. S34
55 +3p+ S35 +2+ S35 +46e 537 =12. 438
59 +129+ 539 -2+ 543
ADAPTR LZ=F 2p% DATE: 117 137 73 TIME:® 13 ¢t 280 ¢ 45
FILE: 12 RECORDS 5 CHANNELS 3 THROUGH &P
CHAN .
3 +1229+« LD1 +1289. LD2 +317. LD3 +345« LD4
7 *+9+ D1 +7« D2 +2« D3 -« Dy
11 =6+ DS =4« D6 +3. D7 +3. DB
15 +7. D9 +8. D13 =12« D11 =11. D12
19 +h« D13 ++ D14 “22e S1 =12 G2
23 =9« 53 +2e 54 +s 69 +9. 5p
27 =8@« 57 =8he LB =54 59 =67« 518
31 ~93« 511 =91. 512 =95. %13 “-Gis S14
35 =66« 515 =938« 516 -113« 517 ~73« 518
39 ~49. $19 =39. 528 -95. S21 =36+ 522
43 +12+ 523 +17« 524 =51+ 525 =39 525
47 =181+ 527 =32. 528 -188. 29 =131« 537
51 =68+ 531 =77 532 =36+ 5933 =6@s S34
55 =71+ 535 =48. S3p =135 $37 +t4e 33
54 +17+« S39 +4s S4p



CONICAL ISOGRID ADAPTER TEST RUN 13~

ADAPTR L2=F 48% DATE: 11 / 13 / 73 TIME: 13 &t 22 3
FILE: 12 RECORD? 6 CHANNELS 3 THROUGH 68
CHAN
3 +2368¢ LD1 +2469: LD2 +619« LD3 +636+ LDu
7 +28.« D1 +12+ D2 +3. D3 “+ D4
11 -9 D5 -6+ D6 +4s D7 " +7+ DB
15 +14. D9 +28. D18B =21+ D11 ~22+ Di2
19 +8+ D13 +2+ D14 -3+ S1 -14s S2
23 -22. S3 +0 54 +2+ S5 +21+ S6
27 =156+ S7 -168+ S8 -185« 9 =127+ S18
31 -182. S11 -179. S12 ~183+ 513 =193« S1b4
35 -138. 515 194+« 516 =219+ 517 =144« 513
39 ~38¢ 519 ~283. 28 =184+ S21 -162+ %22
43 +22. 523 +29« 524 -198. 525 =115+ %526
47 =178« S27 -196+ 528 -191+ $29 ~192. 538
5L  =138. S$31 =147+ 32 -68+ 533 =118+ 534
55 =137+ S35 “96+ S36 =267 S37 +3. 538
59 +37. 539 +9. Sug@
JADAPTR C2~F 68% DATE: 11 / 13 / 73 TIME: 13 & 23 8
FILE: 12 RECORD 7 CHANNELS 3 THROUGH 68
HAN
3 +3544.« LDI +3686+ 02 +953. 1.D3 +952¢ LD4
{9 +34. D1 +28. D2 +8+ D3 - D4
1 -15« DS -l4+ D& +3. D7 +13. D8
15 +26+ D9 +33+ D1 =34+ D11 ~35+ D12
19 +12« D135 +7+ D14 -59+ S1 =31. 52
23 =32« 53 +:« 44 +he 55 +33 L6
27  =24@e S7 -257. 58 ~157. %9 ~192. 518
31 =278. S11 -271. 512 -287¢ %13 =155+ 14
35 =196+ Sib -3d2. S16 ~342. S17 =223+ 418
39 =129 514 -314+ 528 -277+ L21 ~274+ %22
43 t31. 523 +hbe 524 -162+ 525 =174+ 526
47 =239, S27 -317. 528 =292 529 “256+ 539
51  =194e S31 -222+ 532 -183+ 533 =175+ 534
55 =289+ 535 ~142. 536 -492. 537 +12+ 438
59 +64. S39 +24+ S48

A-2-2



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR L2~F B#%

FILE:

CHAN
3
31

1
1o
14
23
27
31
b
3%
I
47
51
549
5

ADAPTR
FIiLLE:

WCHAN
4
11
1H-
1.}
23
-5}
31
35
3
43
47
5%
55
59

12

i 86 ft e

B

4G
-21.
+38
+18»
“lpid e
=331
374
-263

=173«

41
~238
-267s
—28?.

f“jél

C2~F

1z

CJBS?'
453
-28-
+31
423
e X
kN
~472.
~327-.

-213.

ok .
=345
w31
=371«
+138-

DATE?

RECORD: 8
.01 +4921 .
D1 +3d.
D% =20
Dg +46.
013 +13»
53 +e
57 =358
o1l =372
S15 426
S14 =]
523 +5]-.
527 ~fi4Fe
531 -331-
535 =197
83 + 4l
i4a5 DATE:

RECORD? 9
LD1 +6ligs.
D1 +37
DS 25
D9 T35
Bls +22
S3 +2.
57 =44l
511 =459
519 =551
Sl -533.
S23 +76.
S2/ ~57@.
531 =386
535 =253«
539 +13.

A-2-3

11 7 13 /7 73
CHANNELS

Loz +1296¢*
02 +lad-
pé +7 .
D12 -8
D1y =81
S4 +Q e
%8 =216
hle2 352
ule 477
Laed ~-3B66+-
24 2335
528 -430 .
$32 =140@
%36 =554
48

117 13 7 73

CHANNELS

D2 r1656«
D2 +iHe
Dé +10
D14 5.
D14 -119-
54 +12
Y] =273+
hlz2 -S54
516 ~-6d5
“2a -43g.
524 “31G.
28 =511,
532 177
%36 ALY
S4E

TIME?®

13 ¢

3  THROUGH &0

.03
D3
07
Dli
S1
%5
<9
wl3
“17
w21
L25
29
533
L37

TIME ¢

+1288-+

+21-
L1
-35.
+4 8
262
212
=319
=34
=238.
i
243
+21

‘13 =

3  THROUGH 5@

03
D3
D7
o1l
91
95
“9
“13
G917
521
%525
929
33
%37

+1HHg
+27
-hhe
-':)Zl
+38
=334,
-27'4.
wl ]l
w4 9B
-312
=517,
=314«
+28.

24

LD
o4
08
D12
SR
b
19
Y14
G916
G2l
25
30
30

35

26t

L0
D4
DA
piz

6

L1y
S1s
Sla
n22
P
L4
B3a
S32

-l

58



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR t2~F 118%

FILE:!

CHAN
]
&

1
15
19
23
2f
3
3o
37
43
47
51
/L
5 :

ADAPTR
FILE:

KHAN
5
Tn
1.
15
b
23
2
31
3>
33
43
47
5i
89
59

lz

+E6T2.

+78
—31.
+535.
+25.
-l
=458
=521
346
=235
+t53.
-5 5.
«373.
-4
+148¢«

12

T355%5
+77-'
=355
+52
+2Ge
- ','L‘.

-H5i7-

575

=376

-219e
+55 0

=378

“415.

-445.

+135¢

DATE:

RECORD? lg

LD1
D1
DB
03
D13
53
57
511
515
514
523
S27
531
535
5379

+B6755
+4
33
+68n
+204
+le
=483
=518
-628-
=602,
+831-
=684
=415
-274
+35.

OATE?S

RECORD: 11

LD1
D1
DS
g
D13
o3
57
511
515
514
523
527
531
S35
S39

+7354 .

+18¢
=35
+ 76
+27.

| 47
-533.
~576¢
=751
=743
+33%.
=669+
-458.
~388.
+130-

11 7 13 / 73
CHANNELS
Lbe2 +184B+.
D2 +18¢
D6 +11»
D1g =56+
ODlu =125-
S4 +14.
“8 ~2938»
12 =501
916 =657
Hed =543
524 =344
“28 =552
932 ~196
%36 -773.
BL YY)
L1 7/ i3 7 73
CHANNELS
he 11949.
D2 +22
06 +11.
Dl@ 75
Pbly =133,
Yy +19.
=8 ~332.
Liz -615.
L1le w748
522 =HHdU
L24 =384
w2l 509
32 =214
36 «“B56.
“44

TIME:

13

3  THROUGH 6

D3
D3
07
D11l
S1
%8
59
S13
17
21
“Hen
523
233
L37

TIME:

+1762.
+2G.
=71,
-55'
+55.
=360,
~334 .
“}6h.
=555,
=336,
=556
=3354.
+28.

13 2

3 THROUGH o8

LD3
03
7
D11
-1
“8
L
13
517
521
925
SR

533

37

+1935.
+ 335
- ?7.
-680
+75.
-3()q,
~3i4 1.
=538
~627.
=373,
=61
=373,
+33s

35

.G
Dy

D8

DiZ
Y2

“é

Y
Sl
1R
D2z
'.'126
34
MY
538

LD
04
D8
Di2
neé

o1
L1
913
Lae
926
©$38
“34
533

-q

5

[



SR

0 D.Pp D

NP e

ADAPIR
FILE:

CHAN
3

d
11
15
19
23
27
31
35
39
43
47
51
55
54

JADAPTR
FILE:

CHAN
5
d

11
1%
14
23
27
31
35
39
43
47
§1
55
59

CONICAL ISOGRID ADAPTER TEST RUN 13

C2=F 48% DATES 11 / 13 / 73 TIME: 13
i2 RECORD: 12 CHANNELS 3 THROUGH 68
+2441. LD1 +2378+ LD2 +568+ LD3 +595.
+27+ D1 +15+ D2 +12. 03 -
=28+ 05 =17+ D6 +%. D7 +15.
+23+ D9 +27. D18 -51. D11 -25.
+18. D13 +12. D14 -56+ Si -12.
-29. S3 -4 S +9. S5 +26.
-174+ S7 =175+ S8 =113+ 59 ~129.
=199+ Sil -188+ 512 -283+ 513 ~186
-133. S15 =214+ 516 ~231s S17 -14G.
=37+ 519 ~225¢ 528 =194. 521 -182.
+244 523 +32. L24 ~185. $25 -1085+
-162: 527 =169+ 528 ~216« 529 -187.
-142. S31 -144- 532 -68+ 533 113
-142. S35 =94 536 =267+ 537 +12.
+32. 539 +lie S4d
C2<F 138% DATE: 11/ i3/ 73 TIME: 13 3
S 1z RECORD: 13 CHANNELS 3 TAROUGH 68
+g82a+ LD1 +7935+ I.D2 +2891¢ 1.D3 +2148.
C+35. DI +51. D2 +24e D3 -1.
=38+ D5 -48+ D6 +14. D7 +36.
+56+ D9 +85« D12 -33. D11 =24
+33. 013 +3@« D1y =142+ S1 -t s
- 19+ $3 +7e¢ S +19. 45 +32.
~561¢ 7 ~576+ S8 -371+ 59 -432.
-622+ 511 ~627+ 412 ~674+ S13 -373.
=413, 515 ~783+ $16 -887. $17 ~586
~252+ 519 ~813. %24 -656+ %21 -683+
+78+ S23 +193. S24 -422¢ 525 -415.
=339: 527 ~725+ 5240 ~658+ 529 -659.
-4739. 531 ~437s 132 -233+ 533 ~492.
-477. S35 ~352¢ L35 =925+ %37 +33
+204s S3Y +119. S4B

ALZ-5

37

LOg
04

D&

D12
52

%6

514
514
13
L2
526
534
34
538

44

LG
D4
D8
D12

086

G1d
G149
1
Lez2
G286
“ 3
534
$3n

32



ADAPTR CZ-F 148%

FILE

CHAN
3
d

11
15
1
25
27
31
35
34y
4.5
G
51
55
5

4ADAP

FILE

K9

*

R

CONICAL ISOGRID ADAPTER TEST RUN 13

12

+*864 3.
+G5a.
-42.
+ 73
+55.
~26.

~613
~631
L LY-L
=-27Ge
+830
=12
~51G-
=521~
+239.

DATE?:

RECORD?® 14

LD1
D1
05
DS
D13
S3
57
511
515
512
523
927
531
535
534

L2=F 4@%

iz2

2423,
+5] .
=28
+23.
+19.
=27

-1/1-
=211
=1iibe
=33
+2Q.
=168
=164
~1lug.
+ 34

+8625
+57.
=43
+9u.
+34.
+12
-627
=680
-854.
"887-
+116+
=786
=S54Pe
=368,
+146

DATE:

RECORD: 15

LD1
D1
DS
09
D13
S3
S?
511
510
513
523
L27
531
535
539

+2469
+16
-2GI
+27
+11-
+2.
=165.
~188-
~224 .
=225+
+39.
«158+
=142
=31,
+14.

117 13 7 73

A-2-6

CHANNELS

LDz +22508+
De +25,
D6 +15.
D12 =GP
D14 =157
S4 +22+
%8 =4@3.
512 =735,
%16 =827
L2d 718
L24a ~479.
Sed =719
532 =253,
S35 -1P811-
S44

s 13 7 73

CHANNELS

Lbh2 +577
D2 +13.
06 +He
Did 32
D14 -5l
G4 +9.
%8 =128
iz -21@»
nlé ~231-.
we =139,
GS2u -1d8,
528 ~218.
a32 =Hd.
536 =267
544

TIME?

13 3

3  THROUGH 68

LD3
D3
07
D11
51
S5
59
513
517
n21
525
529
533
537

TIME?

+2246¢
+40 s
=yl
“67¢
+8Y4
~471.
-l 120
=653,
-743.
-464
732
—441.
+38.

13 13

3 THRQUGH 68

LD3
D3
D7
011
S1
S5
59
513
517
521
525
529
533
537

+&641 .
+15.
26

-
‘|‘26-
=127

106"

=147

=178

-~11@-

=183,

=113
+Qo

46

D4
D4

()]

D12
52

56

518
S14
5148
na2
G2
538
534
%38

5d

LDY
D4
D8
0iz

G2

G912
514
515
hee
H24é
534a
$34
%38

39



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR L2-F 158%

FILE:

CHAN
3
7

11
15
1%
23
27
31
35
39
43
47
51
55
59

12

+3294 .
+1752.
nl+6 .
+81
+358«
-4l
=659«
=733
~4 36
=276+
+88¢
=42l
=552+
=508+
+2rh

RECORD? 16

LDl
D1
05
D9
D13
S3
57
511
515
519
523
527
%31
535
$37

ADAPTR L2=~F lgahs

FILE:

KHAN
3
(2]

11
15
iv
23
2/
31
35
39
43
47
51
55
59

i2

+987 3.
+11@.
-f'.g-
+8360
+41.
—k)a.
~7J6e
=745
=521
‘-313.
+95

ETTSE

=537
=598
+328¢

RECORD? 17

LDl
B1
DS
D9
‘D13
93
7
511
515
19
523
S527
531
535
%39

DATE: 11 7/ 13 7 73
CHANNELS
+9243« LLD2 +2439.
+62. D2 +2Q.,
=48« D& +1lU e
+141. D1# =g8.
+38. D14 178
+12. 54 +22.
=-H68« 58 el P-4 X
=731« H12 =730
=945, H16 =894 .
=984 528 =772
+123. S24 =518
=834. S248 =771,
=581 $32 275
~395. $36 =1893.
+173. L4
DATE : 11 7/ 13 v 73
CHANNELS
+98#6+ LD2 +2551.
+66+ D2 +31.
=51« D6 +18.
+111. D18 ~1E5
+42. D14 =182
+1l4. S4 +24.
=713« 58 =455,
=779+ %12 853,
-1836. H16 -G53,
=146 S28 826
+153. 524 =577,
=888« 528 -823.
=628. 532 =252+
Y26 L35 -1i61.
+195. S48

A.2-7

3

3

TIME?

13 ¢

THROUGH 68

.D3
D3
07
D11
S1
55
59
513
517

521

525
529
533
537

TIME:

+241k .
+42
~132.
-720
+89.
~585
~452
~716¢
-867-
=589
~730 .
-472+
+38

13 3

THROUGH 6é

LD3
D3
07
D11l
51
55
59
513
517
521
525
529
533
537

+256>
+047
=1i@e.
74
F Qe
-543.
=4G22
-775+
-84
=553
=855
~-508-
+4]1.

52

o4
D4

D8

pia
52

56

514
S1H
518
522
526
539
534
534

53

LO4
D4

D8

D12
H2

Y6

L13
G514
513
“22
526
L34
34
5313

35



CONICAL 1SOGRID ADAPTER TEST RUN 13

ADAPTR L2F 48%

FILE: 12
LHAN
3 t2567-
7 =1523-
11 252«
1% -2185¢
13 +3
23 =24
2/ =158
31 238
35 ~223.
33 «33
43 +31le
47 «133.
51 =170
55 -1l42.
59 +37.
ADAPTR L2~-F
FILE: 12
CHAN
3 +]18524:
-
11
15 »
1% +29.
21 =123
27 =757
31 =853,
35 =530
39 =328+
43 +123.
47 =456
51 626"
55 637
59 +397.

RECORD? 19

LD1
D1
D5
D9
D13
S3
57
511
9l1%
514
23
527
531
530
533

178%

LO1
01
05
D9
D13
S3
57
S11
515
ol9
523
s2/
531
535
537

DATE? 1+ 7 13 /7 73 TIME? 14 3
CHANNELS 3 THROUGH 62
+2569+« LD2 +577. LD3 +621
~1l661+ D2 =1428 D3 +275»
~997+« D6 -145@4. D7 =165
-1584+ D17 =36« D11 =52
+12+« D14 =71« 51 +
+7« S +4s S5 t2h
=168+ 448 =-125. 59 =129
=136« 12 =225« 513 ~1lihe
=251+« 516 =248« S17 =134
=243« 28 ~1lQus 521 =199«
+404s 524 =118+ S25 =115
=~138. S2u =228+ 523 =135
~l44.« H32 =76« 533 -118.
-4 LH36 =279+ %37 +4.
+14« 544
OATE? 11 7 13 7 73 TIME: 13 3
RECORD: 24 CHANNELS 3 THROUGH 64
+13478« LDZ2 +2718: LD3 +27535:
D2 D3
Dé . D7
Did -114. D11 -133.
+35.: D14 22« Sl =77
+21. 54 +24.« G5 +494 .
«753+ S8 =482« 59 -Hud.
=-83g. SL12 -917s 413 ~531.
~1135¢« Y16 -1831 917 -8U4e
~113@+ “2¢ =875« %21 =G5
+143« 521} =629« 525 =517
-321. 523 ~-832« %29 -329.
=663« 532 ~328. 533 =539.
~455. 536 =-1242+ %37 +33.
+215. Sud

o4
by

D8

D12
e

“e

91p
hlg
©19
522
“ 26
534
Y134
%35

LO4

By
D8
pDiL2
2
Y.
514
Sl
H18
522
%26
38
534
313

Note:Deflection Transducers Dl thru D10 were disconnected prior to

170% loading increment, They were inoperative for the remainder
of the test.

A-2-8
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CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR C2=F 48% DATE} 11/ 13 /7 13 TIME? 14 3 7
FILE: 12 RECQRD? 21 CHANNELS 3 THROUGH 68
CHAN
3 +2549. D1 +256@8+ LD2 +568+ LD3 +611« LD4
CRET D1 - D2 D3 : D4
11 - . D8 D6 D7 ' 08
19 ' D9 Di@ =37« D11 =65+ D12
19 +6+ D13 +13. D14 =78+ S1 +2e¢ 52
23 =27+« S3 +7+ S4 +the S5 +26+« 56
27 =188« 87 «163« S8 =128+ 59 =129 S19
31 =246« S11 =191. S12 =225+ S13 =111 514
35 =228+ 515 =253« 516 -248. 517 =154+ 518
39 =83« S19 -243. S52¢ =186+ 521 =2p2« 522
43 +29« %23 +4e. S24 =115« S25 =115+ S26
47 =120+ 527 =116+ 528 =233 529 -158+ S3d
51 =169+ 531 ~14F. 532 =76 S33 113« S34
55 =143+ S35 -89. S36 278+ 537 +4e 538
59 +41le S3IG +17. S4pg
ADAPTR C2<F 1886% DATE® 117 13 /7 73 TIME? i4 ¢ 18
FILE:? 12 RECORD? 22 CHANNELS 3 THROUGH 68
CHAN
3 +11139. D1 +110859. 1.D2 +2869+ LD3 +2933. LD4
"7 D1 ‘D2 D3 - D4
11 D05 D6 D7 - . D8
15 D9 D12 =122+« D11 -1562. D12
13 +32« D13 +49. D10 =299+ S1 “81s 52
23 ~111« S3 +26+ S4 +22+ 55 +96¢ S6
27 =837+ 57 -8P2+ S8 =587« S9 -618. Sig
31 -91@. S11 =878+ Si2 =978 513 -571« 14
35 - =619« S15 =1236+« 516 =-1185+ 517 «933. %18
39 - =347. S19 «1225 528 =931, 521 -1817s 422
43 +1§Se 523 +153¢ 924 =688+ 925 =676 426
47 «-433. 527 -965: 528 =931« 529 =gG4e 539
51 . =g63. S31 782+ 532 «339s S33 ~575« 534
55 676+ S35 =489+ 536 =-1315+ $37 +h1e 438
59 +481. S39 +242+ G432 ,

A-2-9



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR C2-~F 40%

FILE:

CHAN
3
7

11
15
19
23
27
31
35
39
43
47
51
55
8%

ADAPTR
FILE:

CHAN
3 +
/

11
15
14
23
27
31
35
39
42
47
51
55
54

DATE?

12 RECORD: 23
+2477- LD1 +2487.

- D1

D5
., D9 o
+5 D13 +12.
=24+ 53 +9.
=186+« S7 =151,
=251 511 =181
=226+ 915 -251+
=78 5$19 wPlde.
+27« 523 +U46&
=38 527 =80
=102« S31 =133,
=132+ S53b =84
+41 $39 +14.

2~-F 198% DATE?

12 RECORD? 24
2179d« LD1 +11658.

D1

os

. b9
+35« D13 +53,
~i23. 53 +31.
-356+ S7 ~855.
=959 S11 =920.
=h41s 515 =1339.
=359+ S14 =1334
+112 523 +165-
~ibipipn 527 =1889-«
=733« 531 -4
=716+ 535 =523
+612+« 539 4271

TIME:

14 3

3 THROUGH Y

LD3

. D3

i1 7 13 7 73
CHANNELS

l.D2 +568
(0}

D6

D1L@ =37
D14 =-81-
Sy +7
$8 =115+
512 =218
516 =24k
526 =174
524 -113.
528 =226
G532 7%
536 wdGle
S43

117 13 /7 73

CHANNELS

LD +3828+
D2

Dé i}
Big =15@
D14 =221
S4 +1G-
.8 =536
12 “1844-
L1l5 =-1162¢
“28 =393,
L“24 =727
528 g2
.32 “«33]
536 =1481
S48

A-2-10

D7
D11
51
55
59
513
517
521
525
529
533
537

TIME:

+blé

w5
+7
+21-
~12@.
wlppfye
=149
=12,
-11@-
=-163.
=186
+2

14 32

3 THROUGH 69

LD3
03
D7
Dl1
S1
%5
%9
513
517
el
525
529
533
%37

3841

=178~
=33,
+tig
~656+
=615~
=057«
1874
TP
~l@d72+
-6l4-
+43.

12

LD
Oy

2] ]

Dl2
52

96

$19
L14
“14
nee
“en
53w
L34
%33

15

LD
o4
D8
D12
52
=1}
w13
l4
513
Y22
v25
34
S 34
33

32

36



~ CONICAL ISOGRID ADAPTER TEST RUN 13

ADASTR C2<F 4@%

DATE?

17 13 7 73 .

FILE: 12 RECORD?® 25 CHANNELS
CHAN
3 +2495.« LD1 +2542+ LD2 +56@-
7 C1 . .. D2 -
11 . DS D6 e
15 - D9 . - Dia -%8.
19 +S5 D13 +13+ D14 =864
23 -22+ §3 +14+ S4 +e
27 =188« §7 =146. S8 =115
31 =268+ S11 =179 512 =218
3> m231+ S15 =258 516 =248
39 -78+ §19 «2485. 520 1569,
43 +24¢ 523 +4Q. 524 =115+
47 =83s 527 77« 528 =230+
51 =167« 531 -127. 532 ~73.
55 =132« S35 =86« 536 =265
59 +49. 539 +17« S48
ADAPTR C2=F 298% DATE? 11 /7 13 / 73
FILE: 12 RECORD? 26 CHANNELS
CHAN ,
3 +12354« LD1 +1233g LD2 +3187¢
7 D1 : . D2
11 D5 - D6 .
15 ~ . D9 ., Dbla “138+
19 +37+« D13 +58« D1y =234
23 =133+ 53 +38 S4 +1l4.
27 =919+« 57 =388 S8 -568.
31 =i@28+ Sil «-982 Si2 1183
35 -571e 515 =1438+ H16 =1229«
39 =384+ S19 ~-1423+ 528 «18454
43 +115« 523 +175« S24 =779
47  =~4ble S27 -1852+ 528 -1831+
51 =739 S31 =7G1+ S32 386
85 =768+ S35 =566 u36 =1487-
+691¢« S39 +238+« Suyp

59

A-2-1.

TIME?

14 ¢

3 THROUGH 60

LD3

- 03

D7
D11
51

55

S9

513
517
521
525
529
$33
s37

TIMES

+595.

=57
+7 e
+21 .
=12@»
=106
=149,
=187
=113«
=161+
=106+
i

14 3

3 THROUGH 68

LD3
D3
07
D11
s1
S5
59
513
417
s21
$25
529
$33
S37

+3193«

-188-
=185
+1P81.
=597
=655
«“1918+«
=1138¢
=811.
=1156.
“657.
+¢+5u

18

LD4
Dy

D8

D12
52

56

518
S14
518
s22
526
%30
534
$38

28

LD4
R4

D8

D12
52

56

514
514
518
522
526
538
534
538

T



CONICAL ISOGRID ADAPTER TEST RUN 13

11/ 13 7 73
CHANNELS
LD2 +568«
D2 .
, b6 .
D19 =39,
D14 =93
54 *e
58 =1108.
512 =218+
516 "2""3-
529 =159«
S24 =115
528 230
532 =73
536 -262¢
548
11/ 13 7 73
CHANNELS
LD2 +3354
. b2 ..
©. Dé
Dip =147
014 =246
54 +12
S8 ~598.
512 =1178+
Sle =-1382+
S29 =1196+
S24 «-823+
528 =1993
532 “4 13
536 w1568,
sS4

ADAPTR C2=F 4@% DATE?
FILE: 12 RECORDT 27
KHAN
3 +2495« LD1 +2542¢
7 - D1 L
11 . bs
15 . . b9 :
19 +6¢+ D13 *14
23 -22+ 53 +14
27 =191. S7 =139,
31 =268« S11 ~174¢
35  =233. 515 =261¢
39 -78+« 519 =245
43 +22+ S23 +49.
47 71« S27 68
51 164+ S31 -123-
55 =138+ $35 -89,
59 +S4e $39 +17¢
ADAPTR C2-F 218% DATE!
FILE: 12 RECORD: 28
KHAN
3 +13881+ LD1 +12948
s 01
1l 05
15 : b9 .
19 +41+ D13 +62+
23 =148« 53 +43.
27 =961+ S7 -958+
31 =-1885+ S11 -1838"
35 =738+ S15 ~1541¢
39 -486° S19 =1525¢
43 +128- 523 +187s
47  =456e S27 ~1894¢
51 -781+ S31 =849
55 =799+ 535 ~619.
59 +765+ 539 +323.

A.2-12

TIME!

14 3

3 THROUGH 68

LD3

- D3

D7
Dil
51
58
59
513
S17
s21
S25
529
533
537

TIME!?

+686

w7 e
+Q9a
+21.
=113
“iP6.
=149.
=188
=115
=151
=133
+4 .

i 3

3 THROUGH LT

LD3
03
D7
D1l
51
55
L9
S13
S17
s21
525
529
%33
537

+3356-

=189,
=125
+131.
738
~593
-1887.
=1197
=882
-124@+
=781«
+48

22

LD4
D4

D8

Dl2
52

56

5118
514
518
522
526
538
534
S38

26

LDy
D4

D8

D1z
52

56

$19
514
514
522
526
538
S3y
538

12

11



: COMICAL JSOGRID ADAPTER TEST RUN 13

ADAPTR (2=F 49%

"IFILE: i2
HCHAN ~
3 +2495. D1 -
7 Dbl
11 . B5
15 ' p9
19 +6+ D13
23 24+ 53
27 =198« S7
3l =299« 511
35 =248« S15
39 -85+ 519
43 +17+ 523
47 27 527
51 =164« 531
55 =125+ S35
59 +6le 539
ADAPTR L2~F 23B%
FILE? 12
JCHAN
3 +14231. LD1
47 ' D1
11 - DS
15 09
19 +41s 013
23 ~189+ 53
27 =1871+ S7
31 -~128g¢« S1l1
35 ~786+ 5195
39 =485+ S519
43 +127+« S23
47 =463+ 527
51 =862+ S31
55 =883+ 535
59 +986+ S39

DATES

RECORD? 3l

+2506

+141
+16
-127.
=-159.
=273,
=255«
+49.
=33,
=115,
=186
+17s

DATE:

RECORD? 32

+14281

+7%.
+45.
=189d«
=1181.
1751«
1733,
4282
=1183.
=Gb65.
wT7JlUe
*3?2.

11 /713 /7 73

. TIME!

14 1

3 THROUGH 6P

LD3

. D3

CHANNELS
LD2 +568.
" D2

D& :

D18 =41,
D14 'lﬂSﬂ
54 -y
58 =188
512 =220«
516 =251.
S28 =14G,
o224 128
528 =235
532 -T2
S36 255,
549

11 7 13 7 73

CHANNELS
Lp2 +3672+
o2
06
Dl2 =]l67
D14 w253,
S4 +2e
58 =567
512 -1388.
516 ~1460.
S28 =12364+
H24 =Q22.
$28 -1283.
532 =67
S36 «1743¢
S4d

A-2-13

o7
Dii
s1
S5
59
513
S17
s21
525
529
S33
937

TIME?:

+631.

afQ.
+7
+16
-lgs.
=111
=149
=187
=118,
-13ﬂ!
=95
+2l

14 3

3 THRQUGH 68

LD3
03
b7
D11
51
S5
S9
513
517
521
S25
529
S33
S37

+3672.

=210
-18@-
+194.
-832°
-788 .
=1232¢
-1359.
-1935:
=1423
=797,
+50.

32

LD%
D4

D8

Diz2
52

S6

514
514
518
522
526
538
S34
S38

34

LD4
D4

D8

D12
52

56

519
S14
518
522
526
538
534
533

-l

58



CONICAL ISOGRID ADAPTER TEST RU}113

ADAPTR L2=F 4PBX% DATE S
FILE: 12 RECORD? 33
CHAN
3 +2495- LD1 +2524
7 . D1
11 DS
15 ‘ D9
19 +6+ D13 +15.
23 24+ 53 +16
27  =2@1+ S7 =122+
31 =~335. S1i =154,
35 =258+ 515 =288
39 =35+ 513 =257
43 +14 523_ +46.
47 =14 S27 =19,
51 =162+ 531 =113,
55 «123s S35 ~1@81.
53 +59« S39 +17
ADAPTR C2=F 2ud% DATE!
FILE: 12 RECORD: 34
CHAN
3 +1u882+« LD1 +14818.
7 D1
11 D5
15 D9
19 +41+ D13 +75.
23 =195 L3 +53.
27 T1128- 57 “wll4@e
31 =1262+ 511 -12G4 .
35 «831+ 515 -1857+
39 =494+ 519 =1847s
u3 +135« 523 +212.
47 =471 527 =1227¢
51 =981+ S31 ~1823
55 =927 535 ~749.
59  +975. 539 +391.

i1 /7 13y /7 73
CHANNELS

LD2 +568¢
D2

Dé

ple =43
qu .115-
S4 -l
58 =105,
512 -229'
516 253
1-"] =145,
524 -118.
S28 ~240.
S32 =78
536 250+
49

117 13 /7 73

CHANNELS

LD2 +3839.
D2

D6

D1lv S B iy Y
Dlg -315-
Sy 4+
S8 “7@L
512 ~1361-
516 =1541.
%28 =133
s24 =959,
528 =1257
532 =492
536 =1828
548

A-2-14

TIME?

14 3

3 THROUGH 6@

LD3
D3
07
D1l
s1
55
S9
S13
517
sS21
525
529
533
S37

TIME:

+5907»

“78
+2
+14
wlPle
w111
=152
=13d-
=118+
«1203.
-1
L

14 3

3 THROUGH 68

LD3
b3
o7
D11
S1
55
59
513
517
521
525
529
533
537

+3835-

=221
=244
+136.
w877
=838«
=1398+
=1429.
-1113-
-1588-
845,
+55

36

LO4
D4

D8

D12
52

56

S14
514
518
522
526
5318
G934
538

32

LD4
D4

pa

D12
52

56

5149
514
518
S22
“26
53¢
534
538

L

ba

13



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR L2=F 48% DATE: i1/ 13 » 73 TIME® i4 ¢ 43 ¢ 38
FILES: 12 RECORD? 35 CHANNELS 3 THROUGH 68

CHAN '

3 +2495« LDI1 +2524. L.D2 +568+ LD3 +598+« LD4Y
37 D1 ' D2 - D3 , D4
11 . DS Dé D7 08
15 . D9 D13 =46« D11 -72. D12
19 +7+ D13 +16+ D14 -138. S1 -9 52
23 =22« 53 +21¢ S4§ -7« S5 +16+ 56
27 281« S7 -31. S8 «g96+ S9 =88+ 519
31 ~329. S11 -135. S12 =218+« S13 =111+ 514
35 ~272+« S15 =288+« S16 ~258¢ 517 =152« 513
33 -8 515 «“265+ 524 =l0g« S21 =185+ 422
43 +19s 923 +54. S24 =115+ 525 -118« %26
47 +2u4. 527 +4¢ 528 -245« 529 =53« 539
51 «152« 531 ~G8e 532 -68¢ 533 =31+ %34
55 =115+ S35 =96 $36 -243. S37 +r L33
59 +76+ $39 +17- S48

ADAPTR C2=-F 26P% DATE! 11 /7 13 7 73 TIME® 14 & 43 1t 13
FILE: 12 RECORD: 36 CHANNELS 3 THROUGH 60
ACHAN

3 +leluB. LD1L +16871« LD2 44174+ LD3 +4151« LD4
37 D1 D2 D3 D4
11 05 D6 D7 D8
15 _ D% D18 =198+« D11 =242+ D12
19 +41e D13 +35+« D1y =374+ S1 -26Q9¢ 52
23 =224« 53 +62¢ 54 =ge« 55 +111+ S6
27 =1246¢ 57 =1249« 5§ -763« S9 =378+ 919
31 =1335. 511 -1481. 512 -1493. S13 ~G30.« S14
35 -922. S15 -2866+ S16 =1699+« S17 -1438+ %18
39 -543s S19 =2673 528 ~1443 S21 ~1592+ 522
43 +152s 523 +239. 524 «1@854s+ 525 -1268+ S245
47 =498 527 -1322. 528 «1333+« S29 =168+ 432
51 =957 S31 1146+ 532 -541¢ S33 =954, H34
55 =1@13« S35 -867. S36 -28d3« 437 +603. H3g
59 +1113. S39  +435. S44

A-2-15



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR L2=F 4@%

DATE?

RECQRD? 37

LD1
D1

. DS

FILE: 12
CHAN
3 +2513-
. I
11
15 _
19 +6.
23 =22
a7 -2¢1.
31 =347
35 =290
39 AT K]
43 +19.
47 +54
514 =14G.
55 113
53 +86
ADAPTR
FILE: iz
CHAN
3 +17432.
b7
11
15
19 +41
23 -25G,
27 =1371-
31 -1531.
35 =1815e
33 ~533.
435 +167.
47  =525.
51 =1873«
55 ~1188.
59 +1264.

D9
D13
S3
57
$11
515
519
$23
s2 ¢
531
$35
$39

Ca=-F 288%

+2542.

+17.
+26-}
=69
-~123-
=392
272
+568
+26.
=89
=118-
+17-

DATE?

RECORD? 38

LD1
o1
DS
D9
D15
53
57
S11
515
S19
523
s27
531
S35
$39

+17386-

+95.
+57
-1372.
=1576+
-2275¢
=2311-
+261|
1416
=-1281+
=986
+465.

117/ 13/ 73
CHANNELS

LD2 +560+
D2
D6 .
Dl& =49
D1y =133
sS4 =-Qe
SB -93'
512 -2.18.‘
516 =258
Gey -1350_
524 -1130_
528 245
$32 “68¢
536 =238
S48

i1 /7 13 » 73

CHANNELS

LD2 +4492

. D2
D6
Dly 4K
D14 -426
Sh =19
58 -838
s12 -1628¢
516 ~1869¢
528 ~1581¢
S24 -1153.
528 ~14945
532 =5G@
536 -2172+
548

A-2-16

TIME!

—

14 3

THROUGH 68

LD3
D3
D7
011
51
S5
59
913
$17
521
525
529
533
$37

TIME:

+6d1

-75 [ ]
-14.
+14a
-79.
-116+
-154
=157
-129
-79.
-77.
+

1y 3

THROUGH LY

LD3
D3
07
D11
51
55
59
513
517
521
525
529
533
537

+U4R2.

~2ish s
=336
+113.
-1894.
=1d33
=1l615¢
=1738.
=1431
-191@-
-1877:
+55.

49

LD4
Dy

D8

D12
L2

56

514
Ealq.
$13
ha2
h26
%34
534
538

53

LD4
oy

Da

biz
52

L6

S1@
514
518
Le2
Y26
%38
34
538

54

57



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR C2=F u4pg% DATE:t 11 7 13 / 73
FILE: 12 RECORD: 39 CHANNELS
ICHAN
3 +2495. LDI1 +2524. LD2 +552¢
AT D1 D2
11 D5 06
15 . D9 . DiB -S54
19 +7. D13 +18+ D14 =142
23 -19. 3 +28. S4 -14
27 =198+ S7 -28: S8 -83.
31  =374s S11 181+ S12 ~215.
35 =319. 515 -318. S16 -266.
39 =192« 519 275 528 -125.
43 +17+ S23 +54. S24 -115.
47 +128. S27 +63. 528 247,
S1 =148+ S31 ~72+ 532 ~64 .
55 =135+ S35 =144+ 536 -223.
3  +181. S39 +19. S48
ADAPTR C2-F 3@8% DATE: 11 / 13 / 73
FILE: 12 RECORD: 48 CHANNELS
CHAN
3 +18643. LD1 +18541~ 102 +4793.
7 . D1 D2
11 DS D6
15 D9 D18 -242.
19 +41. D13 +1@4+ D14 -465,
23 =286+ 53 +69. 5@ =32,
2/ =1486+ S7 ~1477+ 58 =894«
31 =1624+ S11 =1723¢ 512 “1761s
35 =1118. S15 -2497+ S16 -2P36
39 =666+ 519 -254%4+ S28 1723
43 +177. S23 +276+ S24 “1259.
47 =575+ S27 «1555- 4128 ~1597.
51 =1162+ S31 -1419+ 532 -648s
55 =1186+ S35  =1219+ S3p -2344.
59 +1432. 539 +499+ S42

A-2-17

TIME?

14 3

3 THROUGH 68

LD3
D3
D7
D11
51
S5
59
513
517
521
525
529
533
“37

TIME!

+597.

=79
=31
+12,
-6F.
-121.
=162
~2d9.
~125.
=43
w37 e
+ .

i5 ¢

3 THROUGH 1

LD3
03
D7
D11
S1
5%
59
513
%17
521
525
%29
S33
$37

+4778+

=286
=426
+113,
~1239.
1127+
1772
=1850¢«
=-1593.
~2133.
~1209.
+H7

57

LDY
D4
D8
Diz
52
=1
5149
S14
518
L22
526
53¢
S 34
538

Lo4
04

pa

D12
G2

S6

512
S14
518
$22
©26
S38
934
$38

-

23

21



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR C2=F 40X

FILE?

JCHAN
3
{

11
15
19
23
27
31
35
39
43
47
51
85
59

1z

+2495.

+7
=1h
-1961.
=388
=339,
=115+
+1l|.l_
+138»
-137-_
~133:
+12d-

DATE!

RECORD? 41

LDl
D1
D5
D9
D13
S3
S7
S11
515
519
523
s27

'S31

535
S39

ADAPTR C2=F 3290%

FILE:

XCHAN
3
7
11
15
19
23
27
31
K}l
39
43
47
51
3]
59

12

+19891:

+2524¢

+19.
+33.
-l
-B?u.
«32@¢
=280~
+f+g-‘
+77
=65
-113.
+22-

DATE?

RECORD¢ 42

LDl

. D1

+4t1s
=321
=1596"
-1738-
=1227+
=759
+189.
-6“6 .
-1255:
-1282-
+1634+

D5
D9
D13
53
S7
S11
S15
S13
523
527
531
S35
$39

+19812-

+113.
+?2..
=1634
=23965+
2786«
=2780¢
+293.
=17@5«
-1571-
=1186"
+518-

A-2-18

11 7 13 7 73
CHANNELS
LD2 +552»
D2
Dé :
D13 =5&
D14 =142,
Sy =17
58 «7h
512 =213,
516 ~268+
s28 =128+
5214 =118+
532 =64
536 =218
549
11 7 13 7 73
CHANNELS
LpD2 +5894 .
D2
D6 .
D13 -264
D1y =497«
S4 =4
58 =953
512 =1896¢*
Slé =2194+
528 =1876¢
524 «1354 .
528 =1697
532 -686+
536 =-2523:
S4P

TIME:

15 @

3 THROUGH 6@

LD3
D3
D7
D11
Sl
55
59
513
S17
521
525
529
533
537

TIME?

+5943.

-Bl'
~4@
+9.
=48
=123
=166+
=214,
=122,
-31.
=50
+

15 3

3 THROUGH 68

LD3
D3
D7
011
51
S5
59
513
517
s21
525
529
533
537

+5p88»

-388,
=585,
+116.
=1344 .
-1229.
=-1936
20087
~1755+
~24B8.
=1356-

+77.

LD4
D4

D8

D12
52

56

518
514
518
S22
526
539
534
538

LDu4
Dy

D8

D1z
“e

56

519
514
%18
522
%26
%34
534
538

28



CONICAL ISOGRID ADAPTER TEST RUN 13 7

TIME:

15 ¢

3 THROUGH 68

LD3
D3
D7
D11
S1
55
59
513
517
521
525
529
533
537

TIME?

+5G95¢

=05
-45.

+7
-4p.
=126+
=159,
-224.
=118
-]l
ﬂ53l

+ -

15 ¢

3 THROUGH 68

.D3

. D3

i1/ 13 7 73
CHANNELS

Loz +552.
D2

- D6 .
D15 =61
Dl4 =138+
54 =19
=Y =73
512 215
516 =273
524 =113,
h24 =118.
528 =243
532 =51+
%36 =213
544

11 7 13 7 73

CHANNELS

LDz +5353
b2
D6 -
D1 =282+
D14 =522
Sy =51.
58 =1814>.
L%12 ~2#18-+
Sle 23407
Hed =2813-
sSey =1453.
H28 =1778«
$32 =723,
%36 -2683
S4p

ADAPTR C2-~F 4@% DATES
FILE: 12 RECORD? 43
CHAN
3 +2513+ LD1 +256d
KN . b1 '
11 D5
15 . D9 ' .
19 +8s D13 +21.
23 =ide 53 +36
27 =196+ 57 +12-
31 -4p6es S11 “75.
35 =361« 515 =327
39 =132. S19 =298
43 +14e 523 +51
47 +157« S27 +94 .
51 -127+ 531 =57,
55 =138+ S35 -124-
59 +153« S$39 +22
ADAPTR (2=-F 338% DATE:
FILE: 12 RECORD? 4y
ICHAN
3 +28976+« LDl +2P8865-
7 D1
11 D5
15 . D9
19 +41. D13 +122.
25 ~356+ S3 +69.
2/ =~1687+ 57 =1797«
31 =1821s 511 -237381-
35 =1315+ S15 -2986¢"
33 ~848+ 519 -2990
43 +2P6« 523 +318-
W7 =695« 527 =1829¢
51 -1334. 531 =1711¢
55 =1365. 535 -1171-
59 +1937: S39 +536.

D7
D11
51
S5
59
513
$17
521
525
229
533
937

+5353

=326,
=508«
+118.
=1476-
-1318«
2876+
=2135.
~1888-
“2637«
~1494.
+8Y.

Note:Test stopped at 538% to adjust Edison Load Maintainer,

A-2-19

LD4
Dy

D8

Di2
52

56

518
514
518
522
%26
38
534
538

12

LD4
Dy

D8

Dle
G

S6

510
14
%18
S22
S26
39
934
S33

59

i1



ADPTRCZ2F 48X

FILE:

KKHAN
3

7
11
15
19
23
27
31
35
39
43
47
51
55
54

JADPTRCZ2F 198%

FILE:

CHAN
3
7

11
15
19
23
27
31
35
39
43
47
51
55
59

13

+2350@.

+a

+7+
~19.
“164
_18?|
-132.
-33.
+22.
-165.
-138»
~142.
+74

13

+591 3.

+ @

+22.
=9
~417s
-4 7R
=314
-283.
+51.
=382«
=326+
=359
+222+

Note:Deflection Transducers D1 thru D10

DATE!
RECORD! S
LD1 +2568-
Di ' :
DS *
D9 '
D13 +3.
S3 +4
57 =173,
S11 =-183.
515 2]
$197 -218.
5235 +3L4
$27 =167
53; =147
535 -l
539 +0s.

DATE?
RECCRD? &
LD1 +61081+

D1

DS +e
D9 .
Di3 +18.
S3 +7
57 =427
511 “459.
515 =561
514 =52
S23 +76.
S27 =477
531 «36Q.
535 =243
539 +78»

for test run 13A

A-2-20

117 14 /7 73
CHANNELS

I.D2 +619.

D2 e
D& +e
D1g =229
D14 ¢ m39
54 *e
S8 =108
512 =136+
616 =224
5123 "181'
24 =13@+
“28 =194
$32 =71
s36 267
Su4p

11 7 1is /7 73

CHANNELS

.02 +1606
D2 *e
Dé il
Dig =57
Dia =-14S.
54 +t12.
58 “263.
512 -493.
%14 ~533.
S28 =472
HY24 =314,
%28 =588«
632 =172+
536 677
S48

' CONICAL ISOGHID SDEPTER TEST RUN 13A

8 3

 TIME?t
3 THROUGH 60
LD3 +636
D3 ‘ -
D7
Dii «28.
51 ~16-
65 +24
59 ~12G.
L13 ~1l31-
517 ol A
521 =183
25 =118
G2 =117
33 =118,
37 +14.

TIME: B 3
3 THROUGH 6@
LD3 +1629-
B3 -
b7
D11 -7
S1 “52e
55 +58,
“g =319,
%13 w2bH7 e
17 =412
521 -8B
“25 =239
©“w24 «521.
533 =298 .
537 +280

iz

.04
Dy

D8

plz
4R

56

$12
14
413
hasd
526
%34
534
538

14

D%
D4
ba
D1z
L2

514
Lis
5138
Le2
526
93¢

534
538

were inoperative

»
L]

29



CONICAL ISOGRID ADAPTER TEST RUN 13A

ADPTRCZF 2808%

FILE:? 13
ICHAN
5 +12B43.
I
11 +e
15
19 +53.
235 =125
27 =Fyde
3.1 "999._
35 ~-568+
39 =3
43 +113-.
i ~649¢
51 =632
55 =765+
57 + 758

ADPTRCZ2F 3E@%

FILE? 13
XHAN
S5 +18263
7
11 +-.
15 _
19 +31.
23 -286¢"
2f =144t~
31 =1528-«
35 =951
39 -9@31 .
43 +131»
47 =811
51 «1128-
55 ~-12@8-.
89 +25G

01

DATE? i1 /7 14 7 73
RECORD? 7 CHANNELS.
LO1 +123iz+ LD2 +3287-
D2 -
05 -+ D6 -
0s D1 127
D13 +56+«. D14 =261,
53 +351« 5S4 +22+
ST =891 58 w554 .
511 -97g. 412 -1884¢
515 =1441« Y“lo =12084-.
51 ~1423. L.28 =1837«
523 +158 524 =786
527 =1P69« H2R =1868-
%31 =704« %32 =376
535 =546+ 930 =1475:
539 +388. L43
DATE: 11 7 14 / 73
RECORD? 8 CHANHELS
.01 +t18486+ LD2 +49@1
D1 D2 +
D5 ++ D8 te
D9 D1g =217«
D13 +38« D14 v =443
53 +55« L4 =7
57 -153@+ 58 =894
511 =178+ H1i2 -172G+
515 -2423« L16 ~1977s
517 =2427 L28 =-1723-
523 +2%6+ L24 -1259.
527 =~l676+ L23 =1611¢
531 =1429s 532 =622
535 -g74s %36 =2356+
539 +511. S48

A-2-21

3

3

TIME? 8 ¢
THROUGH 69
LD3 +3199.
D3 -
o7
b1l =148
51 -142.
S5 +1@1.
59 "6830
513 -642.
w17 ~1811.
el «1133.
n2b =881,
121 ~1134
L33 ~6H55
EF- 4 +40
TIMES s
THROUGH 6@
1.D3 +4 798
D3 T+ o
D7
D11 -244 .
S1 -44g.
:)5 R +125.
519 ‘1219..
213 -1295>-
817 -1738-
521 ~1834.
925 =1559»
529 -2182.
w33 =-1214+
937 +3]1

1ls

DY
Dy
08
bi2
%2
$6
918
%1
%13
he2

5206

G3&

34
33

o4
D4

D8

D1z
b2

56

513
14
518
S22
526
$30
G334
%38

24

53



ADPTRCZF 328%

FILE?

ICHAN
3

7

11

15
19
23
27
31
35
39
[T%]
47
51
55
59

_ "CONICAL ISOGRID ADAPTER TEST RUN 13A-

i3

+19627

. Dl

+q35
-326+
-1582"
-1629:
=1852-.
=982
+139s
=881
-1223
~-1346-
+269.

HADPTRCZ2F 48%

FILE:

XCHAN
3
7

11
15
19
23
27
31
35
39
43
47
51
55
59

13
+2477
+e

+12-
“34.
-181.
-295{
=186
~132s
+22¢
=iy
=117
-143!
+83.

DATE?
RECORD: 9
Lol +19794 ¢
D5 +n
D9 _
D13 +187.
S3 +5@.
57 =17d8-
511 1977«
515 =-2652¢
S19 -2661°
523 +278.
527 -1848¢
S31 =1595.
235 -10855.
539 +531

CATE?
RECORD¢ 10
LD1 +2542

Dl

D5 +e
D9 '
D13 +12.
53 +2!
57 =185
511 =193
515 =266+
519 =268+
S23 +37.
527 -58.
S31 =1d6.
S35 -a&t
539 +24¢

11 7 14 7 I3
CHANNELS

Lo2 +5186¢
D2 +
06 +
Dl1@ =238,
Dly “4 8@,
Ly 12«
8, 365,
512 =-1874+
216 =-2152+
L2 -1858«
S24 -1364.
“28 =1719;
HEV- =672,
L35 ~2548.
ui g

11 7 14 ,/ 73

CHANNELS

LD2 +627
D2 +
06 +
ble =@
Dly -~185.
SQ +17»
58 =88«
512 =218
S16 -258.
§28 =131,
S24 ~122+
528 -248.
532 «59.
Y36 =208
LY@

A-2-2Z

- TIME®

8 3

3 THROUGH 64

LD3
D3
D7
D11
S1
55
%9
213
17
S21
%25
29
%335
37

TIME:

+5119.

~2660
=524
+13@.
1378
-12¢1.
“19¢9.
=195@.
“1731
-2459.
-1376.
+ipg1.

H 3

5 THROUGH 68

LD3
03
D7
D1l
51
55
59
G513
$17
521
$25
29
533
537

+657
+ e

~38.
-us.
+26 ¢
=141
=183,
=169.
«204 .
-113.
=6 .
=98,
+19.

28

LD4
04

Da

D12
52

56

S1d
514
5148
hee
526
“34
L34
538

24

D4
D4

D8

D12
52

“6

514
514
o018
“ee
520
38
o34
938

59

lg



CONICAL ISOGRID ADAPTER TEST RUN 13

ADAPTR L2=~F 4@% DATE: 11 7 13 s 73 TIME ¢ 14 ¢ 27
FILE:® 12 RECORD$ 29 CHANNELS 3  THROUGH 68
CHAN
3 +2477. LD1 +2586+ LD2 +568. LDS +611+ [.D#
7 D1 D2 O3 D4
1i © D5 D6 D7 D8
15 .. D9 Dl1g -4g. D11 -58. D12
19 +6+ D13 +*143. Diy -36e S1 +12+ G
23 =22+ 53 +16 S4 +e G5 +19. 56
2 =191+ 57 -129. %8 ~ =185. 59 -188+ 51.
31 ~278+ 511 -157« S12 -228. %13 ~188. S1l4
b =248« 510 a2G6e G106 ~248« 517 =147« 51}
33 =75« S143 -247. 528 =152, %21 -132. 2
43 +22e 525 +49. $24 -113. 525 =113 S2u
47 -4ie S27 -the $23 -233. L29 «139.« G342
51 «162 S31 ~-118. 432 =73s L33 -g6s G344
53 -125« %35 -143. S36 =252+ 4437 42 U3
5 +56¢ $3 +17 S44
ADAPTR L2=F 228% DATE: i1/ 13 » 73 TIME: 1 = 30
FILE: 12 RECCORD* 33 CHANNELS 3 THFROUGH 60
" ICHAN
3 +13616+ LDI +135565. 1.Dp2 +35ule 1LD3 +3514¢+ 1D
7 D1 D2 D3 Dy
1t DS D6 D7 58
1% D9 Dli -157« D11 -199. D12
14 +41. D13 +56+ D14 ~206¢ 91 ~146¢ 5
25 -163+ 53 +43. 54 +7. G5 +1g1. 5B
2. =1815. 47 -1428- 48 -632. 9 -78Us 14
3l ~lil46« H11 ~1llde. H12 ~1233%. %1} -7l Y1
35 =767« S10 ~1647+ S16 ~135%e Ni7 -1163« “iu
34 ~438. S1% ~165, v S24 ~1178. w2l ~1276+ 922
43 +125+ %23 +195. H24 -878. 525 =956« 120
4f “454 H27 ~114ds 228 -1147e S29 =1329+ 43
51 -82F¢ 931 -942. 532 ~438. 533 747 L
55 ~841¢ 535 =675+ 536 ~1607« 93¢ +53« 533
5 +836+ 539 +347¢ S44

A-2423



CONICAL ISOGRID ADAPTER TEST RUN 13A

ADPTRCZ2F 3ubx DATE! 11 /7 14 s 713  TIME! g ¢ 3¢t 17
FILE: 13 RECORD: 11 CHANNELS 3 THROUGH 68
KHAN
3 +28958+« LD1 +21@65.« .02 +5428. 1L03 +5449. D4
7 ‘ 01 . D2 ++ D3 = DYy
11 -+ D5 =+ DB -« D7 D8
15 09 D13 -261. 011 -238. D12
" 19 +1@7+ D13 +116« 014 fow7. 5l =589« %2
25 =368 53 +4Fs Yy «19« 55 +133. 56
27/ =1l6u@ 7 -193g9. 48 ~1P3u. 59 -1548. 914
31 =-1725+ 511 -2350+ 412 =-2@826 H13 =133 S14
35 =1les+. Y415 -2891+ H1l& ~233>e S17 -2881« L1
33 -=1878« w12 ~286« w29 “2872« %21 =2093%« %22
45 +218: 523 +386« L24 -1468 925 ~1918-. L2¢
47 -942« %27 2813, 28 -18#5« 429 =275%« %3¢
51  ~1334- S31 =1779+ 432 -721s 533 =155« 43y
59 1415 535 =1102« %3/, 2747« 53/ +1d48+ 534
59 +271+ S39 +55H65. Y4
ADPTHCZ2F u4@% DATE: 11 /7 s s 73 TIME: 3% 31 @ 4@
FILE: 13 RECGORD iz CHANNELS 3 THROUGH 6d
CHAN
3 +2368+* LD1 +2487 s L2 +a@2r LD3 +6623 LD4
7 D1 D2 +« D3 -+ D4
1i ++ b5 +e D& te« D7 D8
15 D9 01y =39. D11 =36« D12
19 +ite« D13 +11« D14 =181. 51 =57« 52
23 =32 53 F2. L4 +19. 45 +24he 56
27‘ -1 f6- %7 -‘)60 .8 =81. 49 =33. 4H10
31 -29g+ >11 =188 12 =283 9l3 =38« S14
L3 -136+ L1S =256 Y16 =2h4hHe L1/ ~152. 514
349 =134« Y1, =247 928 =179, %21 =185. G22
43 22 923 +32. 924 =125+ %25 ~112. 526
47 =230 227 =43, 528 =238« 529 =34 439
51 =118+ S310 . =38 L32 =53¢ 533 =13« 534
59 =135 535 =81. .36 =258« 537 +19. 433
53 +76+ 53 +24« L4

A-2-23A



ADPTRCZF 368%

FIILE®

CHAN
3
7

11
15
19
23
27
31
L
3%
4
ur
5i
55
5 4

13

+222:U

+116¢*
=413
-1738¢
~1813¢«
1261
~11l46¢"
+231
-G IGe.
~1437.
-152¢@-«
127040

ADPTRCLF L4@A

FILE:

{LHAN
]

;

1:
i5
1
23

-
!

31
35
3
43
Y7
51
5%
5

13

2368

+15
=54 .
~lr6+
~255
~194
-147 .
+22¢
=24
=110+
=135
+76 .

CONICAL ISOGRID ADAPTER TEST RUN 13A

DATE: 11 7 14 7 73 TIME:

RECORD: 13 CHANNELS 3 THROUG
LD1 +22348. .02 +5771 1LD3

D1 . D2 +s D3

0% -+ 06 =+ 07

D9 D1g -281« D11

D13 +1d6« D14 =527+ 51

53 +283« 54 =2Q. 9§

57 -2177. 48 =1146 4“9

Ol =25336+ ul2 «2173« 913

915 -31id %16 «2587. LL17

913 =317 L28 -2257« 521

h2.4 +32%« 524 =1566¢ 425

LeT =216« 923 -18:19« 524

“%31 ~19.8. %32 =758, 433

%35 ~1256+ 138 -2903Fs 4,37

Y3y +8 /3 L4y

DATE: i1 7/ 14 7 3 TINME:
RECORD® iy CHANNELS 3 THHOUG

LD1 24459« 102 +5835%« I.D5

1 o 02 ++ D3

us -~ Db -~ 07

09 18 -4@e D1l

H15 tiz2s D14 =33« 51

23 r2e LY +143. 55

47 33, 4R =351 19

511 =136 912 “~2d3« 45135

515 “256« H10 ~248. 417

51 ~2h2e L,24¢ =179« H21

D25 +52. 4L,24 =125 %25

he s ~41le .28 =248 Y924

$31 -1d1. 32 =54 933

535 =31« .36 =207« 037

3 +26y 94

A-2-24

8 3

H 68

+5720 .

~318.
LY
+135.
-1731 .
=1462
22843
-2229¢«
~2875.
~Ip5S2.
1727«
+118s

g 3

H 68

+652.

=«38.
-4g.
+24
-]
=141
“l66.
~197.
-95.
=31
“J3.
+21-

34

.04

a4
D4
08
ol

S1E
Sl
G415
L2
26
53¢
534
030

14



CONICAL ISOGRID ADAPTER TEST RUN 13A .

ADPTRCZ2F 388% DATE® 11 7 14 / 73 TIME! 3 3
FILE: 13 RECORD?$ 15 CHANNELS 3 THROUGH 6P
KCHAN
3 +23453« LDi +23571. 1.D2 +6847¢ LD3 +6B46
7 D1 D2 ++ D3 -
11 -: DS -« D6 ++ D7
15 - D9 D1d =363, D11 ~332
19 +126« D13 +135. D14 =569+ S1 -714-
23 -454s S3 +18. G4 =41. S5 +137.
27 =~1886+ 57 =2441« L8 -1162+ 59 -1928+
31 =-1944-. S11 ~346F7« H12 =2325+ 513 =-1586¢
35 1372+ 515 =3342. S1p ~2684 417 ~24p5+
39 ~1227« S14 ~3345. 520 ~2429+ 521 -2372
43 +245. H23 +345. $24 =1674s 525 =2235¢
47 =1@73« 927 -2297. 28 ~1975« $23 ~3362.
51 =132« S31 -2158. .32 -812+ 533 -1915-
55 =163i+ %35 -1358. %36 -3137+ S37 +125.
) 1278+ 539 +587+ S44
ADPTRC2F 4@d% DATE: 11/ lg 2 73 TIME: 8 %
FILE: 13 RECORD?$ 16 CHANNELS 3 THROUGH 6P
CHAN
3 +2386+ LDI +25¢86+ LD2 +577« 1LD3 +662
7 D1 D2 +¢ D3 -
1l -+ DS -« Db ~s D7
15 D9 D14 -42+ D11 -39.
19 +16+ D13 +13. D1y -38s+ S1 -og
23 =34 53 +2 G4 +22+ S5 +26
27 -179« 57 =33, 58 =78+ S9 =gl
31 ~3d2« S1t =186+ 512 ~288 413 ~183.
35 284« H13 =261« S15 «253« $17 ~-169.
39 =156+ S19 =257+ 528 =177+ %21 -1G2.
43 +22¢ 523 +29. 524 -125+« 525 .83,
47 =29 527 =35s 428 =258 S2u =81,
51 «11@+ S31 ~98e 32 =54« 533 =93,
55 ~137. $35 ~Blhe G356 258« %37 +24
59

+73. 934 +29« 542

A-2-25

33

LD
Dy

o]

D12
“2

%6

$1g
$14
$13
w22
420
$3g
$34
538

L

e

36



ADPTRCZF 4AB%

FILE:

LHAN
3
7

11
15
13
23
27
31
35
39
43
47
51
55

57

CONICAL ISOGRID ADAPTER TEST RUN 13A

13

+264755,

+ e

+134.

~506¢
~1G74.
=20 74
~1477.
=1383
+253.
~1152+.
-1631.
=1747s
+271s

ADPTRCZF 4@%

FILE:

CHAN

13

+2386-

+18.
-3u.
-179-
=315.
-239.
=171
+17.
=37,
4185
=135
+79.

DATES
RECORD: i7
LDl +2482M-
D1
D5 +
D9 .
D135 +145.
53 + e
a7 ~2722:
b1l ~=5548¢
515 -3556-
514 -3536
G245 +362
%27 -2438
431 ~2353.
535 1451
L3 +6A2 .
DATE:
HECORD: 1a
LD1 24057
bl
DS T
(B
D13 +14.
53 +2
57 -‘31-
t)l} ‘186-
Sin -2561
$19 -262»
523 +24 .
52? -261
531 -131.
555 -?Q.
53 +31

11 /7 14 7/ 73
CHANNELS
LbD2 +6382
DZ +
D6 1
Dlﬂ "325-
Dly ~-611-
54 54
H8 =122
512 L -2480
516 2874
528 -2616¢
524 ~1774~»
528 -2056 ¢
532 ~856h
536 ~3391.
S4i
117 14 7 /3
CHANNELS
o2 +5 3.
D2 -
D6 4
018 -t Ee
D14 -1l41-
D4 +27
98 =75
512 248
S1a ~253»
523 -1 72-
24 =138»
528 =253
©32 =54 .
H36 =243
544

A-2-26

3

3

TIME! 8 @
THROUGH (Y
D3 +6337
D3 -
D7
Dll -355-
Sl -7?2I
55 +149.
L9 =2138+
915 =1644
51/ ~2572
Hel ~2548
‘.125 "239?-
D2 =36:35
33 =2@3G.
37 +135.
TIME: 3 3
TARQUGH Y|
.03 +682.
D3 -
b7
0l1 =]
S1 -@ .
(.15 +26-
59 -3
513 =143
17 169
h2l =185
%25 -53 .
5273 =77+
933 -i3q,
37 +24

42

D4
D4
D8
D12
Le

%18
514
Bl
L22
920
53y
954
Ei3n’3

43

L0y
C4

D8

D12
t2

1)

Lld
“14
1y
a2
S22
13
“S34h
%32

LL 2

34



ADPTRC2F 429%

FILE?

KHAN
3
7

1i
15
19
23
27
31
35
35
43
L7
51
59
59

13

+25985.
+

+142.
«553.
-20855+
~2285+
-1576-
~1376+
+275
~1234 -«
-1759«
=1858.
+269.

IADPTRC2F 40%

FILE:

CHAN
3
7

11
15
19
23
27
3L
35
39
43
47
51
55
59

13

+2386+

+18.
=32
«181+
~327.
=216
=181~
+19.
-6
=123
-137-
+Bll

CONICAL ISOGRID ADAPTER TEST RUN 13A

DATE? 11 7 14 /7 73 TIME! 8 ¢
RECORD: 19 CHANNELS 3 THROQUGH &8
LD1 +26059. LD2 +6788+ LLD3 +6729¢
D1 . D2 ++ D3 +
D5 +s D& +. D7
D9 . D18 =348« D11l =377
013 +155. D14 =655 51 -823.
5% -9« Sy =HY4se 55 +1lu4g.
S7 -3pg8- S8 -1283+« 59 2332
S11 =39773s 12 26359« 513 -1786+«
515 ~-3839. S16 =386l H17 ~2739.
419 ~-3841« S28 -2Bd8~ L2l ~26141
523 +38@« S24 =1853: $25 =252
La7 -2576 528 2127+ %29 ~4@23-
531 ~2568 532 =868 533 =2287
439 ~1547« 936 -35448 437 +144.
53 +ble S48
DATE 11/ 14 /s 73 TIME? 8 i
RECORD: 28 CHANNELS 3  THREOUGH 68
LD1 +2469+« LD2 +564 .D3 +641]
D1 02 +. 03 -
D5 -+ D& -+« D7
b9 Dia =17« D11 =43
D13 +15+ D14 =185 S1 45,
53 +2e S4§ +32« G5 +26h
57 -58. %58 -71. 59 =37
511 -188. S12 =228 513 -186A-
515 -278- S16 -253« 4L17 =171
514 275 5248 =157s B21 -1G97.
523 +27+ 524 =122+ %25 =01,
527 -19. 528 =262« L29 =86+
531 ~173. 32 =51« %33 ~G3.
539 =79« 536 243 4H37 +28.
5349 +304. 5S40 ‘

A-2-27

47

D4
Dy

D8

D12
“2

L6

18
91y
Ll3
Y
Y25
‘.l-ji‘,-'
L3y
535

o
Dy
08
pDlz
G2
L6
G114
bl
4148
w22
Y2k
L34
Y34

538

43



ADPTRC2F 448%

FILEsS

iCHAN
3
7
11
15
19
23
27
31
35
39
43
47
51
55
59

13

+27269.

+

+161.
=612
~2143-
2345
-1874.
-1458>
+230 ¢
-1320+-
=187U-
=1983
+266+

ADPTRC2F 4dX%

FILE:

§CHAN
3
7

11
15
19
23
27
31
35
39
43
7
51

55
59

13

+20441.
+e

+19.
=32.
=183
=342,
=221
=188~
+19.
=56+
“98«
=1l4@+
+8] .

‘CONICAL ISOGRID ADAPTER TEST RUN 13A-

DATE?S i1 /7 14 /7 73 TIME:
RECORD: 21 CHANNELS 3 THROUG

LD1 +27348. LD2 +7018+ L.D3

D1 - D2 +. D3

D5 =« D6 -+ D7

(W)] , Disp -374. D11

D135 +168. D14 - -787. G1

S3 =21« 5S4 =78+ 55

S7 ~3328- S8 -1349. 59

S11 -3959g. 512 -2816+ 913

S1o -4123« S16 ~3293¢ Hi7

519 -41@1. 528 ~3076 H21
$23 +339. 524 -1954. H2H

S527 ~2726+ 528 -2196¢ 429

531 =279z« H32 Q42 H33

L35 =1653« 436 -3756« $37

539 +629« 544

DATE: 11 7 14 » 73 TIME®
RECORD? 22 CHANNELS 3 THROUG

LDL +2586 1.D2 +5435« I.D3

Di D2 +¢ D3

D5 -« D& +¢ D7

D9 018 -58 D11

D13 +16« D14 -148. 51

53 +2v LY +32« 55

S7 ~gyGs 58 =71« 99

G111 -191. 512 -213. %13

515 -288+ Sl 251+ 17

5149 -3g2- 5249 -169. 21

523 +24. 524 -125. 525
S22/ =16+ %28 =272+« 529

531 ~1986+ 532 =51 %33

535 =~79. 536 «245¢ $37
539 +39. 548

A-2-28

B 3

H 60

+7858 -

-430
-85
+142.
-2558 -
~1822+
-2926¢
~-2836¢
-2717-
-44p98"
~2437
+15g+

g 3

H 68

+6 77

-4
wijf e
+21e
=93.
=111
-181-
=227+
=22
-10S5.
-;6‘
+51

51

1-D4
o4

D8

Di2
“He

56

18
14
513
“el?
%26
530
530
2343

53

0t
Dy

08

D12
%2

Lh

S14
D1
1
Ha -
a6
3.
G334
538

et



ADPTRC2F 468%

FILE:

KHAN
3
7

11
15
19
23
27
31
33
29
43
4f
51
52
54

CONICAL ISOGRID ADAPTER TEST RUN 13A

13

+28553.

+161-
=666
~2229-
-2475.
-1768+
1511+
+3@L|-I
=1426-
=1955,
-2184-»
+254

ADPTHCZ2F 48%

FILE:®

CHAN
3
7

11
15
1is
23
27
3L
30
39
43
47
51
55
54

13

+2445.

RECQRD: 23

LD1
D1
D5
Do
D13
S3
57
511
515
5149
523
527
$31
530
537

RECORD?: 24

LDt

D1

+ .

+20
=32
~186+
-359-
-221-
-131-
+17
=81-
-88-
-143-
-22¢

0%
D9
b13
53
57
511
515
5179
523
527
531
535
539

A-2-29

DATE: 11 7 14 » 73
CHANNELS
+286-8+ L.D2 +7336¢
. D2 -
- 06 -
~ D1# =339
+13@8+« D14 =761,
=23+ S4 -1
-3642. S8 -1448+
«3G772 512 “29G3 .
-4411+« 16 =-3587-
~4339. 424 ~3327+
422+ 524 -28148
-2874- 528 -2268.
~-3815 432 =334
1755 436 -3959.,
+64ls H4P
DATE: 11 7 14 7 73
CHANNELS
L2487« 1L.D2 +585:
02 e N
-+« D& -
D14 =53
+18. D14 =113,
the G4 +34.
-183. 4§ £
=193 Li2 =213
~235« L16 ~258 .
-522. 524 =167
+22« 524 =122»
=3, 423 ~238.
=111+ 532 «4Q.
=34 L36 ~24 7
+43. S44

TIME:

5 1@

3 THROUGH 68

LD3
D3
D7
D11
51
a5
59
wl3
%1/
“21
%25
“as
33
37

TIME:

+7386¢

=47
=945,
+145.
“~2775-
~1933.
-3117.
=~3B39
-2879.
“4830.
2672,
+171.

3 3

3 THROUGH 6B

LD3
D3
D7
D1l
51
55
%9
“13
“i7
Sel
Gao
S29
©33
537

TEHAT .

T
=4,
+210 .
=56«
=113,
-186-
=259,
L.
‘142 .
=36
+33.

57

04
D4
Da
pDle
“2
Y]
“18
%14
Yis
22
“26
“ 34
934
934

LG4
24
)}
D1z

Y6

OH1ln
91
“1
$22
N2
39
L34
$33

13

36



CONICAL ISOGRID ADAPTER TEST RUN 13A

ADHTRCZF 480% DATE? 11 7 14 7 73 TIME: 9 3 1
FILE: 13 RECORD 25 CHANNELS 3 THROUGH 68 -
SCHAN |
5 +298@3 LD1 +29891. LD2 +7645¢ LD3 +77@2+ 1.D4
7 D1 D2 +1e D3 " ma DY
11 ++ DS -+ DB -+ D7 _ D8
15 D9 D1d . D11 D12
19 D13 D14 -818+ S1. ~1818. %2
23 «733. S3 =38. S4 -186« S5 *+147+ %6
27 =2338« 57 -3967. %8 “1477+ 59 -2989. S$1g
31 ~-2608¢ S11 =39779 $12 ~3181: $13 2047, S14
35 -1851¢ 515 ~4719 516 3751 S17 . 3456 1%
3) =1568+¢ 519 4711 528 -3639. 21 3147 522
43  +322. $23 +441. S24 ~2127+ 425 =344, 426
47 -1548¢ 527 -3333. 428 2293 %27 “5338. 533
51 =2188. $31 -3234. L32 ~1831e G353 -2865. 434
§5 ~2232« 535 1858« 135 4188 $37 +183. 43,
55 #2866+« 539 +653 L4P
ADPTRC2F 4g% DATE: 11 7/ 14 7 73 TIME: 9 5 3
FILE: 13 RECORD: 26 CHANNELS 3 THROUGH 64
iCHAN
5 +2495- 1.D1 +t2506+ D2 +593. LD3 +697+ D4
7 D1 D2 ++ D3 -+ D4
1i -+ D5 -+ D6 +« D7 WJ:!
15 . D9 D19 011 Diz
19 D13 D14 ~115. S1 384 52
23 =27+ 53 +7« 5S4 +37. 55 +24« Sg
27 =188+ S7 -128. 58 -59. %9 =98e 514
31 =378¢ S11 ~283. 512 ~218+ 513 =121+ S1%
35 =211+ 515 =312. 4156 =251, G1/ «228« 514
39 =181« 419 406+ 528 -176. %21 =264 G222
43 +14. 523 +19. S24 «125. %25 +31 S26
47  ~l@&s S27 -4+ 528 -282. 429 214 534
51 -76+ S31 “113. $32 -4i4e 33 =96« S34
55 =142+« S35 81 $36 -258. %37 +38+ 538
59 “41. $39 +56. S4g

Nc.)te:Dt.aflection Transducers DIl thru Di4 were disconnected prior to
480% loading increment. They were inoperative for the remainder
of the test |

A-2-30



ADPTRCZF 5@8%

FILE:

KHAN
3
7

11
15
19
23
27
31
35
34
43
4/
51
55
59

13

+310848.

+ e

=807
2428
=-2734
=-1922+
1624

+339.
-1656"
2216
«-236@

+269.

JADPTRC2F 4@%

FILE:

KHAN
3
15
11
15
19
23
27
31
35
39
43
47
51
55
5

13

+2485.

+ -

. D9

-22.
-193.
436,
=196«
=271

+14.
-123.

-58.
142

=71

. Wl

CONICAL ISOGRID ADAPTER TEST RUN 13A

DATE 11 /7 14 7 73 TIME$ 9
RECORD? 27 CHANNELS 3 THROUGH 60
LD1 +31126+ LD2 +798@9+ LD3 +8043.
D1 . D2 +e« D3 ’ +e
DS +e« 06 +« D7
D9 0ig D11 :
D13 - D1y -832+ 51 ~-1116.
S3 =31. S4 ~118s 45 +147.
57 -4327. S8 =-1544. S9 -32@1.
S11 -39779. S12 -3385¢ 513 ~2156
S15 -5859. Yla =-3987+ 417 -381@-
S19 -5@30e H28 ~4P47. 921 -3187.
523 +466e S24 -2213+ %25 =3194.
%27 =3187. 928 -2297.« 42 -5981.
S3i “3449. $32 ~1883. L33 ~3851
535 -1977. 436 -4429. $37 +195.
537 +663e L4d
DATE$ 11 7 14 , 73 TIME: 9 3
RECORD? 28 CHANRELS 3 THROUGH 68
LO1 +25686+ LD2 +619. LD3 +718+
D2 +« D3 -
05 ++ 06 +. 07
D12 : D11
D13 . D1y =128+ 51 43
%3 +7« Si +4l.« S5 +21.
57 -153. S8 -S4« 59 -191.
S11 =227 512 ~218+ 413 -123.
515 -342. 516 ~246. S17 =278+
519 -416e H22 =179« u21 =286
$23 +17+« hH24 =138, 525 +58 .
$27 +. 528 -238. S29 -356.
531 -115. 532 »36. 533 -98.
535 =31+ S36 -252. 537 +48.
539 +6he S4B

A-2-31

LD4
D4

og

012
S2

56

S1u
G14
1
haz2
S26
534
534
%33

LC4
Dy
D8
pl2
92
56
51
14
%18

S22

H26
$38
534
©38

e

49

S50



(HDNICAJJISCXSRID‘AIMKPHHEB'TEST;R[H¢13A

ADPTRCEF 5283%. DATE?S 11 7 14 / 73 TIME: g ¢ 13 ¢ 51

FILE: i3 RECORD? 29 CHANNELS 3  THRQUGH 68

JCHAN
3 +32886+ LD1 +32379. LD2 +8281« 1LDS +8374+ 1LDY

!".!5 . Dl ’ 02 + e 03 . - Dl+
11 = D5 -+ D& . -+ D7 08
15 D9 . Dl1@ D11l _ D12
19 - D13 Diy =946 S1 «1227¢ S2
23 -376+ 53 =21 54 =138« S5 +145« 56
27 =2519+« 57 =45685. 58 -1688: S9 -3379s 518
31 ~2849- S11 «39770%. Hl12 -3569. S13 2258+ S14
35 +1954+ 515 ~53933. 416 -4184+ S17 4180+ 513
39 -1695+ 919 ~5163. 524 4546« 521 -3814. 522
43 +3b1e %23 +483. 524 =2272+« H25 =336 S25
47 =1774v 527 -3326+ 528 2196+ 4H27) 58496 539
51 =2326° S51 -3635 S32 1137 533 -3218+ %34
55 =2488-+ 535 -2883« 536 ~4p2@8 S37 +285¢ 438
59 +271 S39 +6§82. L4

FADPTRC2ZF 4@% DATES 11 » 14 r 73 TIME? g & 15 1 14

FILE: 13 RECCRD: 39 CHANNELS 3 THRQUGH 68

HLHAN
3 +24dS« LD1 +2586+ LD2 +593. LD3 +697 D4
R D1 - D2 - D3 =+ Dy
11 =+ D5 ++ D6 “s 07 D8
15 D9 D18 b1l D12
19 D13 , D14 -135. S1 =36 52
23 =14 53 +9. 54 +46. S5 +21+« S6
27 =193« 57 =244+ S8 =41 G9 =183« 5149
31 =428 S11 =268+ 512 -218« 513 =133 514
35 =169+ 515 =384« S16 241« 517 =346 $18
39 -271+« 519 =433, S28@ -186s 521 276+ 5L22
43 +17« 523 +22+ 524 =138 S25 +13858. L26
47 =148« 527 +4. 528 =257+ 529 =664+ S3P
51 =36+ 531 =123, 532 =32 533 =98« 534
55 =145« 535 =34 536 -26@¢ S37 +55. 538
59 ~B1+« S39 +33. Syu@

A-2-32



CONICAL ISOGRID ADAPTER TEST RUN 13A

ADPTHC2F Sud% DATE: 11 /7 14 s 73 TIME: 9 ¢ 18 ¢
FILE:® 13 RECORD? 31 CHANNELS 3 THROUGH Y]
KHAN
3 +33634+ LD1 +33559. LD2 +8632+ I.D3 +8731« LD4
5 D1 + D2 ++« D3 . s D4
1l +s DS ++ D& -« D7 : D8
15 - D9 D14 D11 D12
19 D13 . D14 ~1835+ S1 -1591 %2
23 =1P44+ S3 +12. S4 . -14@. S5 +135+ S6
27 =271+ S7 ~5221+ 48 -1738+« S¢ =3573« %14
31 =2965+ S11 =39779 $12 -3898¢ 513 -2388+ S14
35 =1871+ 9215 -5869+ 4l6 -4726+ 517 -4892+ S13
39 ~1876+« S19 -5831 S28 =5881. 21 =2194« 422
43 +373+ S23 +516 524 -2313. 525 -3587. S26
47 =1976+ S2/ ~-351@. 528 -1635+¢ 529 -9978+ 38
81 =2535« S3i =3765. 532 =-1213« S35 ~3388+ 34
55 =2628+« 535 2225 436 -4887« 537 +212+ 538
59 +278+ S39 +6935+ L48
IADPTRC2F 48% DATE?S 11 7/ 14 / 73 TIME: 38 21
¥ILE: 13 RECORD: 32 CHANNELS 3 THROUGH 6B
HCHAN
3 +2459¢ [ D1 +2524¢ LL2 +618: LD3 +7134 LD4
5 Dl D2 +¢« D3 = 04
11 ++ D05 ++ D8 +« D7 - D8
15 D9 . D18 D1l D12
19 D13 D1y -167+ 51 =28 S2
23 -9+ S3 % U T +44. 55 +19+ Sg
27 =138+ 57 =312+ 58 -34. 59 =185« S14
3l =44gs 511 -447. S12 -245, S13 -16@s 14
35 ~122. S15 -448s H16 =226+ S17 =53g+ “13
39 =252+ 519 -314. 520 =371+ G521 ~ =33. 522
43 +17. 523 +24. 524 -152. 525 . +147¢ 525
47 ~167 S27 +9. S$28 =186+ 529 . =1939. 533
51 =2« S31 -125+ 532 “24s S33 .- «gg8e 534
55 -152+ 535 =86+ 536 =279+ 537 +62. 538

59 66 $39 +182. S44

A-2-33
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APPENDIX B

CONICAL ADAPTER STRUCTURES

B.1 INTRODUCTION

The purpose of the this handbook-section is to present analysis techniques and data for
evaluating the load carrying capabilities of conical isogrid structures subjected to
axial compression and body bending loads. The critical failure mode is taken to be
compression.

Figure B-1 shows an end view of the type of isogrid adapter structure to be
treated. The grid members are flanged. Eifective isogrid triangle sizes increase
with distance from the small diameter mounting flange. Rectangularly pocketed
transition sections at the small and large diameter mounting flanges provide good
edge fixity to resist bending in the plane of the cone and minimize hard point loading
in the isogrid structure.

The approch of this handhook-section will be: (1) to review analytical techniques
for predicting general and local instabilities in cylindrical isogrid structures, (2) to
outline modifications to these techniques for applicability to conical isogrid structures,
and (3) to present results of test data in the form of knockdown factor corrections
to be used in sizing isogrid conical structures.

B.2 CYLINDRICAL ISOGRID ADAPTER-STRUCTURAL ANALYSIS

Two methods for predicting isogrid general instability are presented. These are:
(1) the McDonnell Douglas analysis from Reference B-1 and (2) an analogy with the
skin stringer analysis (by Becker) from Reference B-1 developed in this handbook
section.

Local structural instabilities considered are flange, web, skin, and grid-member
column buckling,

B.2.1 DEFINITIONS OF SYMBOLS

Critical loads analyses are based on the generalized isogrid member cross section
shown in Figure B-1. The symbols used in Figure B-2 are defined in the following
list. The computer printout symbols are in parentheses. The node and corner
machining radii, ry and ro, are common.



FIGURE B-1.

CONICAL ISOGRID ADAPTER.

B-2



Tr r
Tor T17 te

(RO, R1, R2)

s (8)

t, (), t, (V)

t (I BAR)
w(W)

AI

E

F
cy

CR

Node-to-node spacing
Web width

Inner flange thickness
Web height

Web shoulder height

Height of isogrid
triangle

Fillet, corner and
undercut machining
radii (r] = ro - W/2
+ b1/2)

Isogrid cross-section
height

CUTTER
¥
i r-c—w(W}-H
c{C)
b (R1)
Fro f
| (R2) +
_}—rz by (B) L
(RO) bp(E) (D)
d() o
P Tii

EFFECTIVE
SKIN WIDTH
=23.5¢

FIGURE B-2.

Skin thickness, outer flange thickness

Smeared out isogrid thickness

Flange width

-

1M
ty (U)

ISOGRID CROSS-
SECTION.

Area of equivalent isogrid I-beam member cross-section

Young's modulus

Material yield strength

Moment of inertia of equivalent isogrid I-beam

cross-section

Critical edge load (subscript 1 for general stability, 2 for
skin buckling, 3 for web crippling, 4 for flange buckling,
Y for material yield, and X for grid member column

instability)



R(R) Cylinder radius {to grid cross-section neutral axis)
p Isogrid member radius of gyration based onI and A’

Two grid orientations shown in Figures B-3 and B-4 are considered.

B.2.2 GENERAL INSTABILITY (McDONNELL DOUGLAS METHOD). The edge loading
for general instability from the Isogrid Handbook (Reference B-1) with corrections is:

Nooo . Y Erey
\/3a-v)
where '
y = knockdown factor (taken as 0.65 per Reference B-1)
v = Poisson's ratio (taken as 0.3)

LOAD
Y = DIRECTION

_i
)

—g-

b ~sme 1T L
avi 4 §
AN

AV 1

[N NN\

>

FIGURE B-3. ISOGRID ORIENTATION "a". FIGURE B-4. ISOGRID ORIENTATION b,

2
Ex = g SLXatk) (B-2)
8
o= tB (B~3)
l+n+y
t. A+t (A, -A)
f 127271 T2 . (Bed)
Al



In Eq. B-4, t is the smeared out skin and outer flange thickness, to be referred
to as Case A, in which the skin is assumed to be fully effective in reacting compressive
edge loading (by developing a tension field or compressive stresses).

or
b By- Ag)tty (A - Ay)

t = A (B~5)

1

In Eq. B-5, t is the smeared out skin and outer flange thickness, to be referred to
as Case B, in which an effective width of 23.5 t; parallel to the inner flange edge is as-
sumed effective in reacting edge loading (total effective width = 47 t| for each stiffener).

1
Ay = S ah (B-6)
1
Ag = > @-/3 wh-1.5w (B-7)
1
Ag = -é'[a -/ W+ 47 tl)][h-1.5(w+47t;)] (B-8)
2 2
B = Q+a+u 37+95) +3p(6+)‘)2+1+a62+u12]
o -(B-9)
-3 ['(1 +8)-pu (b +'l)]2
(Reference B-1 erroneously shows (1 + ) for the (6 + )) terms in Eq, B-9).
4 .
6 = ry (B~10)
c
A = T (B-11)
_ bd
a =3 (B-12)
-
= Th (B-13)
by (d - dg - ¢) +bg dg
= (B_l4)

d-c

The above analysis (as presented in Reference B-1)is independent of orientation
"a'"or '"b" (Figures B-3 and B-4).



B.2.3 GENERAL INSTABILITY (ANALOGY BASED ON REFERENCE B-2). The
allowable compressive stress for a frame-skin-stringer cylinder subjected to bending
from Reference B-2 is given in Eq. B-15. This is based on the agsumption that
spacings of longitudinal stiffeners and circumferential frames are uniform and small
enough to permit assumption that cylinder acts as orthotropic shell.

F, = gE (Ift)0‘5/RtS (B-15)
where
g = 4.8 [p/a)e /oyt /t)” @ /by’) 1 (B-16)

Ncr - Fc As/b | (B=17)
Fc = Compressive stress at bending general instability (psf)

b = Stringer spécing {in.)

d = Frame spacing (in.)

R = Cylinder radius (in.)

t = Skin thickness (in.)
AS = Stiringer area (in.z)
Af = Frame section area (in.2)

t, = ‘Distributed stringer area = AS/ b

tf = Distributed frame area = A f/ d
P, = Stringer section radius of gyration (in.4 )
Pf = Frame section radius of gyration (inii)

E = Modulus of Elasticity (psi)

B.2.3.1 ISOGRID ORIENTATION "a" (FIGURE B-3). To obtain an analogy with the
general stability criteria in Eq. B-15, the following equivalences between a skin-
stringer-structure and the isogrid in orientation "a" are used. The symbols in brac-

kets are the defining parameters in Eq. B-15. Other symbols are as defined in
Subsection B.2.1.




a. Frame spacing [d] =h
b. Stringer spacing [b] = h/cos 30°

2 .
¢. Stringer cross-section area [AS] =2A" cos 30° + ztlh sin 30°

This is based on the assumption that the isogrid diagonal members, having
a cross-sectional area A’ are longer than the skin in line with the applied
load by a factor of 1/cos 30°. Consequently they can only develop a force
cos 30° as great as if they were in line. In this condition they could develop
the same stress as the skin if crippling or buckling does not occur. Since
the force in the diagonal members have 2 cos 30°-component in the direction
of external loads and there are two diagonal members per stringer spacing
the effective stringer area is 2 A’ cos? 30°. The 2 tlh sin 30° is the contrib-
ution of the skin to the effective stringer cross-sectional area when not
limited by buckling or when load reacting tension fields develop in the skin.

d. Frame or stringer section moment of inertia = I. This conservatively
neglects the contributions of the diagonal numbers to the available frame-
equivalent section moment of inertia available in isogrid.

e. Frame or stringer section radius of gyration [ps = pf] =0

f. Frame radius [R] =R
g. Skin thickness [t] =t;

Using the above definitions in Egs. B-15 to B-17.

- 1.5 0.5 0.5
Nogy = 47 @2 Et*°/hR) K (B-18)
A’ = db +2wc : (B-19)
1. 3.1 2
I = 2 bd? + 2 d +c)*we (B-20)

A’ and I are, respectively, grid member cross-sectional areas and moments of
inertia about an axis parallel to the plane of the isogrid. The I is based on the con-
servative approximation that the neutral axis passes through the midpoint of a grid
cross-section. Chosen grid cross-sections should in effect have this property.

K =1.52A" +1.15t;h (B-21)
S
R =\/"47 . (B~22)

P is the grid member radius of gyration, t is as defined in Eq. B-4 and B-5 for skin
effectiveness Cases A and B, and b is as defined in Eq. B-14,

B-7



B.2.3.,2 ISOGRID ORIENTATION '"b" (FIGURE B-4). The following analogies are
made in this case.

a. Frame spacing Ld) = h/cos 30°
b. Stringer spacing [b] =h
c. Stringer cross-section area [A ] = 1.5 A’ + t,h

This is based on the conservative assumption that the webs in line with the
applied load develop full stress while the two diagonal webs develop 1/2
maximum stress. Also the diagonal members transmit only 1/2 of their
developed load to the direction in-line with the external load. The t;h is the
contribution of the skin to the stringer cross-section.

d. Frame section moment of inertia = 21 (cos 30°)/h. This is due to two
diagonal webs providing frame stiffness at each stringer intersection.

e. Frame or stringer radius of gyration [p =p;] =p
f. Frame radius [R] = 1.54 R

This is because the diagonal rings are elliptical and have a maximum radius
of 1.54 times as great as that of the rings for the most critical loading condition.

g. Skin thickness [t] = ty
Using the above definitions in Egs. B-15 to B-17.

plls t 0-5
N = 3.78[——=—E| |15 4" +¢;n| %5
CR1 T ©- hR -5 t (B-23)

Parameters in Eq. B-23 are defined in Eqs. B~-19, B-22, and Subsection B. 2.1.

Eq. B-18 will be used in numerical analyses. Results from Egs. B-18 and B-23
are generally comparable.

B.2.4 SKIN BUCKLING

Edge load intensity at which skin buckling occurs (Reference B-1) is

tz
1
NCR2 = Cq EA h2 (B~-24)
where

C; = knockdown factor (taken as 10.2 per Reference B-1)
A=(1+pu+0)t (B-25)

All other terms are as previously defined.
B-8



In the case of the Convair Aerospace flanged isogrid structures, skin buckling is
allowed to occur at load intensities significantly lower than those inducing general in-
stability or other local crippling. The skin, however, does develop a tension field in
which state it may be effective in reacting applied loads and contributing to general

stability.

In the case of unflanged isogrid, or when skin buckling, general instability, and
other local crippling loads are of the same order of magnitude, the load carrying cap-
ability of the structure is nominally determined by the lowest critical load.

B.2.5 WEB CRIPPLING

Edge load intensity at which web crippling occurs (Reference B~1) is

b2
Nerg = Cp BA 5 (B-26)

where

Cz = knockdown factor (taken as 4.4 per Reference B-~1). Other terms are as
previously defined.

B.2.6 FLANGE BUCKLING

2¢ 2
Nepg = C3 BA (Tv‘) : (B-27)
Cq = knockdown factor (taken as 0.47 per Reference B-1)

B.2.7 MATERIAL YIELD

The edge-load intensity at which material yield strength is a determining factor is

Nopy = Foy A (B-28)

CRY YV



B.2.8 COLUMN STABILITY

Edge-load intensity for short aluminum (Fcy = 59, 000 psi) column instability
d.e., for-g-—< 79) is

= F_ A

Nerx = Fe

0.385(3)
64,000 |1 - P (B~29)

x v E/64,000

Fe

Instability normal to the isogrid plane is assumed in Eq. B-29. Column instability
of the grid members in the plane of the isogrid is generally prevented by the skin when
present, In the case of open isogrid, it is assumed that an enclosing or meteoroid pro-
tecting skin is bonded to the structure and that this skin affords stability to the grid
members in the plane of the isogrid., When this is not the case, column instability in
the isogrid plane must be considered. (Effective column length in this case is a - 2r;.)
For long columns {a/p = 79) column instability is predicted by the Euler column equation.
Since most isogrid geometry falls in the short column range, only the short column
allowable was calculated. When Nogg for column instability is less than Nogq for gen-
eral instability, it is recommended that a check be made for a/p < 79.

B.3 CONICAL ISOGRID ADAPTER - STRUCTURAL ANALYSIS,

The above general instability analyses are for a cylindrical shell of revolution and
are modified for application to a conical shell of revolution. The model assumed for
this modification ig shown in Figure B-5. The allowable general instability edge load
intensity, Nop, in the plane of the conical structure at a point 0 is computed on the
basis of an equivalent cylindrical shell radiue of R sin 6as defined in Figure B-5.

B.3.1 TEST RESULTS

The isogrid conical adapter (Figure B-1) was tested and failed by a combined body
bending moment of 2.83 x 10% in.-lb and axial load of 86,025 pounds. Figure B-6
shows the failed specimen and identifies panel numbers. Strain gage and deflection
data indicates that structural failure was initiated in panels 1, 2, or 6.

Figures B-7 through B-16 present the theoretical and caleculated actual failure
loads data for damaged areas in panels 1, 2, and 6. The theoretical general instability
allowables in Figures B~7 through B-11 are based on the McDonnell Douglas method
of analysis, see Subsection B.2.2. Case B of this analysis is assumed, in which
an effective skin width of 23, 5t, parallel to the inner flange edge is effective in
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EQUIVALENT CYLINDER

FIGURE B-5. EQUIVALENT CYLINDER GEOMETRY.

reacting edge loading. The curves of critical load intensity, N, in the plane of the
cone, are all plotted as a function of A, the node-to-node spacing in the plane of the
isogrid, and the radius to the grid is function of A according to the model in Figure
B-5. Figures B-12 through B-16 present similar data except the general instability
allowables are based on the methodology of Subsection B. 2,3 and column buckling
allowables are presented in place of the material (F cy) allowables.

In most cases critical loads due to flange and web crippling fall at levels beyond
the chosen ordinant scales and therefore do not appear in the plots.
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FIGURE B-8. THEORETICAL (McDONNELL DOUGLAS
ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS-SECTION IN FAILED AREAS OF
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I FIGURE B-9.  THEORETICAL [McDONNELL DOUGLAS |
ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS-SECTION IN FAILED AREAS OF
PANEL 2. ) _ _ _
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FIGURE B-10, THEORETICAL (McDONNELL DOUGLASH
ANALYSIS) VS ACTUAL CRITICAL LOADS BASED ON
AVERAGE CROSS- SECTION IN FAILED AREAS OF
PANEL 6, :
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“FIGURE B-1l. THEORETICAL {(McDONNELL DOUGLAS ANALYSIS)
VS ACTUAL CRITICAL LOADS BASED ON ONE OF THE MINIMUM
CROSS-SECTION GRID MEMEBERS IN PANEL 6.
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FIGURE B-12. THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE
CROSS-SECTION IN FAILED AREAS OF PANELS 1,
2 AND 6.
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FIGURE B-13. THEORETICAL (RECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGCE
CROSS-SECTION IN FAILED AREAS OF PANEL 6.
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- - .FIGURE B-14.

THEORETICAL (BECKER ANALYSIS} VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE .
CROSS-SECTION IN FAILED AREAS OF PANEL 2.
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FIGURE B-15. THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON AVERAGE
CROSS-SECTION IN FAILED AREAS OF PANEL 1.
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T FIGURE B-16. THEORETICAL (BECKER ANALYSIS) VS
ACTUAL CRITICAL LOADS BASED ON ONE OF THE
MINIMUM CROSS-SECTION GRID MEMBERS IN PANEL 6,
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B.3.2 CONCLUSIONS FROM TEST RESULTS

Data for six potential failure modes were presented in Subsection B.3.1: skin buckling,
material Fcy' stiffener flange crippling, stiffener web crippling, column buckling, and
general instability. Comparing the theoretical critical loading for each of these failure
modes with the actual loading in Figures B~7 through B-16 the most likely failure mode
for the adapter can be selected for two different analytical models.

B.3.2.1 SKIN PANEL BUCKLING. The flanged isogrid test specimen was designed

to react loads and maintain stability primarily as a result of the load carrying capa-
bilities of the integrally machined I-heam cross-section grid members. Compression
buckling of the triangular skin panels is permitted. As seen in Figures B-7 through
B-16 skin buckling occurs at load intensities significantly lower than the other theoreti-
cal and actual loads. This does not constitute structural failure since grid members
can react load independent of the buckled state of the skins. Since some load is
obviously carried by the skins, an effective width of skin (i.e., 23.5ty) is included

in the stiffener cross section when calculating critical loads for other modes of

failure.

B.3.,2,2 MATERIAL Fgy. Although inelastic buckling of the structure is possible,
all of the analysis methods used assumed elastic behavior. Critical loading based on
the material Fey was thus selected as a convenient upper limit cutoff for the theoreti-
cal capability of the structure. Comparing the material F., allowables with the

actual failure loads in Figures B-7 through B-16, it is obvious that failure due to gross
yielding of the structure can be ruled out.

B.3.2.3 STIFFENER FLANGE AND WEB CRIPPLING. Critical loads for stiffener
flange and web crippling are so large they fall near or outside the limits of the plots
in Figures B-7 through B-16. It can thus be concluded that failure was nof precipi-
tated by local crippling of the stiffener cross-section.

B.3.2.4 COLUMN BUCKLING AND GENERAL INSTABILITY. Column buckling and
general instability are the two most difficult failure modes to accurately predict. Be-
cause of this and the closeness of the column buckling and general instability curves
in Figures B-12 through B-16 possible ambiguities exist as to whether failure of the
test specimen was attributable to general instability or column buckling.

B.3.3 SUMMARY OF TEST RESULTS

Table B-1 summarizes the possible conclusions obtained from the comparisons of data
in Figures B~7 through B-16 with reference to column~buckling and general-instability
failure modes.
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TABLE B-1. SUMMARY OF THEORETICAL AND ACTUAL CRITICAL LOADS COMPARISON.

Theoretical Failure Loads

General Instabili
Actual i Column Buckling
Calculated MDAC* Becker**
Failure Load
N Th A N N
Damaged Ner (Avg)  |Ngp (Avg) | _cr eory | N, (Avg) [ N, Theory | N, (Avg) |No Theory
Area Figure -1b/in. -Ib/in. [N, Actual -Ib/in. | N, Actual -b/in,  |Ngp Actual
Avg Panels B-7 1000 1260 1.26 870 0.87 1070 1.07
1, 2, and 6 B-12
Avg Panel 1 B-8 1070 14290 1.33 1000 0.93 1230 1.15
B-13
Avg Panel 2 B-9 870 1130 1.30 610 0.70 810 0.93
B-14
Avg Panel 6 B-10 1000 1130 1.13 770 0.77 910 0.91
B-15
Weakest B-11 930 1080 1.16 750 0.81 200 0.97
Member B-16
Panel 6

*Per Subsection B. 2.2,
**Per Subsection B.2.3.




The McDonnell Douglas general instability analysis predicts critical loads
approximately 25% higher than the calculated actual loads whereas the Becker analy-
sis predicts critical loads approximately 20% lower than actual. The theoretical
column buckling and actual calculated failure loads are in close agreement.

From this comparisen it is obvious that, due to the many variables such as
antielastic curvature, eccentric loading, section warping, and column fixity which
cannot be accurately accounted for in the analyses, either column buckling or overall
general instability could have precipitated failure of the test specimen.

The approximate analytical methods developed in this report are adequate for
initial sizing of conical flanged isogrid structures. However, based on the results
of the single test performed, the general instability knockdown factor should be
reduced by 25% for the McDonnell Douglas method and increased 20% for the Becker
method.
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APPENDIX C

ISOGRID HANDBOOK SECTION

CYLINDRICAL ISOGRID

STRUCTURE

TO BE SUPPLIED AT A LATER DATE
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