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LONG D'JRAT ION E XP3SURE FACILITY 

(LDEF) STRUCTURAL VEHIFICRTION TEST REPORT 

Thomas C. -Jones, Melvin ti .  L x y ,  and Richard L. Shearer 
Lnngley Research Center 

A ser ies o f  s t ruc tu ra l  load tes ts  on the  Long Duration Exposure F a c i l i t y ' s  

(LDEF) primary s t ruc ture  have been conducted. These tes ts  had a th ree- fo ld  

purpose: (1) demonstrate s t ruc tu ra l  adequacy o f  the  assanbled LDEF primary 

s t ruc ture  when subjected t o  an t ic ipa ted  f l i g h t  loads; ( 2 )  v e r i f y  ana ly t i ca l  

models and methods used i n  loads and st ress analysis;  and ( 3 )  perform t e s t s  

t o  canply w i th  the Space Transportation Systen (STS) requirements. 

Test loads were based on predic ted l i m i t  loads considering a1 1 f 1 i g h t  

events. Simulation o f  these l i m i t  loads on spec i f i ed  s t ruc tu ra l  elements was 

accomplished by applying d iscre te  load sets t o  the  LDEF. Monitored data 

consisted o f  load, both appl ied and reacted, s t ra in ,  and de f l ec t i on  measurements. 

Evaluation o f  the t e s t  resu l t s  shows good agreement between pred ic ted  and 

observed load, s t ra in ,  and def lec t ion  data. In  addi t ion,  t e s t  data show t h a t  

the LDEF s t ruc ture  was subjected t o  1.2 times l i m i t  load t o  meet the  STS 

requirements. The s t  uc tura l  adequacy o f  the LDEF i s  demonstrated as a r e s u l t  

o f  t h i s  test .  
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INTRODUCTION 

The LDEF hds been developed by the NASA O f f i ce  o f  Aeronautics and Space 

Technolow and the Ldrryley Research Center t o  accmnodate a set  of experiments 

:jtlich requi re a f r e e - f l y i n g  exposure i n  space. The experiments are t o t a l l y  

s e l f  -contained il; t rdys  which are mounted m the f a c i l i t y  s t ructure.  

The LOEF i s  del ivered t o  Earth o r b i t  by the Space Transportation System 

(STS) and placed i n  a grdvi  ty-grddient stabi l i z e d  a t t i t u d e  by the  STS remote 

nlanipulator system. Af ter  approximately 1 year i n  o r b i t ,  the LDEF i s  

re t r i eved  WI a subsequent STS f l i g h t .  A f te r  i t  i s  returned f ran  space, the  

t rays  w i th  experiments are removed and returned t o  the respect ive experimenters 

f o r  pos t - f  l i g h t  inspect ion and analysis. 

The design o f  the LUEF began i n  the inid-seventies, w i th  a deployable 

weight of  approxilnately 13,750 lbs. During t ' l i s  period, the s i ze  and arrange- 

ment of elements o f  the primary s t ruc ture  were selected. The ma jo r i t y  of 

experiments consisted of r e l a t i v e l y  l i g h t  debris experiments. More recent ly,  

the LUEF exkerinlent n~an i fes t  has changed t o  the current  f l i g h t  complement of 

many d i  f ferent types o f  experialents which, i n  general, weigh considerably more 

than the debris experiments. The current  deployable weight i s  i n  excess of 

21,000 Ibs. During t h i s  t ime period, the load envi ronlnents have matured. 

Coup led STS/LDEF t rans ien t  analyses (references 1 and 2) have been performed 

which have allowed the s t ruc ture  t o  be evaluated from a loads/stress standpoint. 

Structura l  t e s t i n g  i s ,  i n  general, a convincic; way t o  demonstrate 

s t ruc tu ra l  adequacy. For LDEF, i t  i s  a culrnination o f  a c t i v i t i e s ,  a l l  of 

which were d i rec ted  towards es tab l ish ing  confidence i n  the i n t e g r i t y  o f  the 

st ructure.  There are three i n t e r r e l a t e d  v e r i f i c a t i o n  t e s t  object ives. The 

f i r s t  i s  t o  demonstrate t h a t  the LDEF s t ruc ture  can withstand ant ic ipa ted  

f l i g h t  loads. The second i s  t o  v e r i f y  ana ly t i ca l  models and methods used i n  
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the  loads and stress analyses. The t h i r d  i s  t o  canply wi th the Space Transpor- 

t a t i o n  System (STS) requirement which states, "Stat ic  t e s t  a  f l i g h t  a r t i c l e  o r  

equivalent t o  1.2 times l i m i t  load and design t o  an u l t imate  fac to r  o f  safety, 

such tha t  detrimental permanent deformation i s  precluded. " 

Simulation o f  1.2 times l i m i t  load on spec i f ied  s t ruc tu ra l  elements was 

accomplished by a n a l y t i c a l l y  inves t iga t ing  the appl icat ion o f  d iscre te  load 

sets. Four t e s t  set-ups which simulated t h e  maximum f l i g h t  loadings during 

1  i f t - o f f ,  maneuvering, and landing were developed. The magnitude, d i rect ion,  

and placenent o f  the  appl ied t e s t  loads were determined f o r  each. 

A l l  four  t e s t  set-ups had s i m i l a r  instrumentation. Reacted and appl ied 

loads were recorded f o r  a l l  tests,  and s t r a i n  gage data were recorded for  

selected s t ruc tu ra l  elements. Deflect ions were recorded a t  the LDEF/test 

support in te r face and a t  selected locat ions on the  LDEF structure. 

TEST ORGAN1 ZATIONAL STRUCTURE 

The organizat ional s t ruc ture  f o r  the  tes t ,  i nd i ca t i ng  the  major 

respons ib i l i t i es  f o r  each a c t i v i t y ,  i s  shown on f i g u r e  1. 
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The deployable LDEF consis ts  of two d i s t i n c t  par ts :  (1 )  the pr imary 

s t ruc ture  ( o r  f a c i l i t y )  and (2)  t he  t rays  conta in ing the  experiments. The 

s t ruc tu ra l  v e r i f i c a t i o n  t e s t  described herein was performed on the  pr imary 

structure. 

The LDEF faci  1  i t y  consis ts  of a  s t ruc tu ra l  framework whose cross-section 

i s  a  12-sided regular  polygon. It i s  approximately 30 fee t  long and 14 feet 

i n  diameter. The s t ruc ture  (shown i n  f ig.  2) i s  designed t o  house 72 t r a y /  

experiments avwnd i t s  circumference and a  t o t a l  o f  14 traylexperiments on the 

ends. The primary s t ruc ture  i s  made of aluminum, except fo r  the  steel  t runnions 

and fasteners, and weighs about 8,500 pobnds. 

A schematic o f  the primary s t ruc ture  showing the  basic s t ruc tu ra l  

components i s  shown i n  f i g u r e  3. The LDEF has f i v e  mechanical in te r faces  w i th  

the  STS. There are two main trunnions reac t ing  loads i n  the long i tud ina l  and 

v e r t i c a l  d i rect ions.  A keel t runnion reacts loads i n  the l a t e r a l  d i rec t ion .  

F ina l l y ,  there are two end support beam trunnions react ing loads i n  the v e r t i c a l  

d i rect ion.  

The end frames are s i m i l a r  and cons is t  o f  mechanically fastened 6-inch 

extruded I-beams. Tubular diagonal members (not  shown ) are mechanical l i n k s  

between the  efid frames and the  center r i n g  prov id ing  add i t iona l  s t ruc tu ra l  

s t i f f ness  i n  both the v e r t i c a l  and hor izonta l  planes. The end support beam 

(ESB), which consis ts  o f  welded tubes and machined f i t t i n g s ,  i s  on one end o f  

the primary st ructure.  It i s  f ree  t o  r o t a t e  about a  center spindle. 

The center r i n g  i s  fabr ica ted  i n  sect ions from two 10-inch extruded channels 
a . ,> 

jo ined by welding 1/2-inch th i ck  p la tes  t o  form a  "box." Sections o f  t h i s  box 

are welded t o  forgings, which prov ide s t ruc tu ra l  t i e s  fo r  24 mechanically fastened 

longerons, 12 on e i t h e r  side of the center r ing.  The two main trunnions are 
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mechanically fastened t o  the  center r i n g  14 inches abuve the  hor izonta l  plane 

of symnetry. I n  t he  plane o f  the center r ing,  7-inch extruded I-beams (not  

shown) are used t o  provide r i g i d i t y .  A 12-inch extruded I-beam (not shown) 

provides a mechanical l i n k  between the two main trunnions. 

The twenty-four longerons are 7-inch extruded 1.-beams mechanical l y  fastened 

t o  the  end frames and center r ing. They prov ide the  mounting surface f o r  tne  

experiment t rays  i n  the long i tud ina l  d i rect ion.  The "T" sections, o r  in te rcos ta ls ,  

are mechanically fastened t o  the longerons and are the mounting surfaces f o r  

experiment t rays  i n  the  c i rcumferent ia l  d i rec t ion .  

TEST SET-UP DESCRIPTION 

A special t e s t  support frame ( f i g .  4 )  was designed, fabricated, and 

erected i n  the  LaRC Structures Dynamics Research Laboratory, Bu i ld ing  12938. 

This frame, w i th  the  LDEF i n  place ( f i g .  5), simulated the LDEF/STS in te r faces  

and was 1oca"Ld over a massive t e s t  f l o o r  adjacent t o  a backstop. Figure 6 

i 1 lus t ra tes  the general layout o f  the  LDEF t e s t  f a c i l i t y  and associate, equip- 

ment. The hydraul ic  load maintainers ( f i g .  7 )  and data acqu is i t ion  system 

(DAS) ( f i g .  8) were operated from the  adjacent Control Room. The hydraul ic  

load maintainers were operated from a s ing le  cont ro l  p o i n t  by a s ing le  operator. 

A pneumatical l y  operated load dump con t ro l  was provided t o  f a c i l i t a t e  emergency 

shutdown o f  the system. The pa l  le tmounted hydraul ic  pump ( f i g .  3) was located 

i n  the t e s t  bay w i th  hard l i n e s  connecting i t  t o  the  load maintainers i n  the 

Control Room. Remote con t ro l s  f o r  the  pump were located a t  a s ing le  p o i n t  i n  

the  Control Room. Flex hoses connected the  hydraul ic  1 oad maintainers, through 

i n te r face  manifolds, t o  the  appropriate hydraul ic  loading cy l inders.  The 7 
majo r i t y  o f  these cy l inders  were attached d i r e c t l y  t o  t he  f l o o r  and t o  the  

f loormounted center beam ( f i g .  10). The DAS, located i n  the Control Room, 
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was connected t o  the  LDEF instrumentat ion sensors through inter face boxes 

( f i g .  11) located i n  the t e s t  c e l l .  The acoust ic emission monitor ing system 

( f i g .  12) was separately located. Visual moni tor ing of the  t e s t s  #as performed 

using two remotely operated T'J systems and through a shatter-proof window i n  

the  Control Room. Two-way voice communication was provided between seven of 

tne t e s t  team members. 

LOAD APPLICATION TRAIN 

A t y p i c a l  t e s t  load app l ica t ion  t r a i n  f o r  dual tension :,rpe load inputs  

t o  the LDEF s t ruc ture  i s  depicted on f i g u r e  13. I t  consisted o f  a hydraul ic  

cy l i nde r  attached t o  the f l o o r  o r  backstop w i th  a swivel eye and connected t o  

a load c e l l  o r  load l i n k  w i th  an appropriate adapter. The load c e l l  was 

connected t o  a yoke arrangement by s t ruc tu ra l  chain, the l a t t e r  used p r i m a r i l y  

t o  preclude ro ta t i on  under load as would be encountered when using s tee l  cable. 

The yoke arrangemnent consisted o f  cable o r  s t ruc tu ra l  chain attached t o  a 

spreader bar and po lyes ter  straps wrapped around spec i f i c  LDEF j o i n t s  and 

attached t o  the spreader bar. Rubber pads were placed between the  po lyes ter  

straps and the LDEF s t ruc ture  t o  p ro tec t  the surface f i n i s h ,  e l im ina te  sl ippage, 

and b e t t e r  d i s t r i b u t e  the load. This loading arrangement precluded the  need 

f o r  any s t ruc tu ra l  ~nodi f i c a t i o n s  t o  the LDEF. Where necessary, adjustable 

re in fo rc ing  blocks were u t i l i z e d  t o  prevent the load strap from overloading 

unsupported flanges on some s t ruc tu ra l  elements. 

Various quant i t ies,  types, and sizes o f  hydraul ic  cy l i nde r  and load c e l l /  

load l i n k  were used dur ing the t e s t s  as spec i f i ed  i n  tables I ( a )  through I (d ) .  

These tables i l l u s t r a t e  locat ions of the LDEF load input  by symbol and i n s t r u -  

mentation s ignal  cond i t ioner  channel number. De ta i l s  o f  the load i npu t  and 

app l ica t ion  t r a i n s  are a lso  l i s ted .  A l l  elements of the load application 
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t r a i n s  were c e r t i f i e d  p r i o r  t o  t e s t  i n i t i a t i o n .  Each hydraul ic  cy l i nde r  and 

load c e l l / l o a d  l i n k  combination was ca l i b ra ted  i n  a v e r t i c a l  pos i t i on  p r i o r  

t o  t e s t  i n i t i a t i o n  t o  es tab l ish  pressure l eve l s  used i n  each load maintainer 

channel. Since some o f  these load app l ica t ion  t r a i n s  were i n c l i n e d  t o  the  

v e r t i c a l  when i n  use, t he  actual load readings provided by the  DAS were used 

for c o n t r o l l i n g  and i n d i v i d u a l l y  ad jus t ing  loads. Hydraulic pump supply pres- 

sure was adjusted as necessary dur ing incremental loading t o  maintain a pressure 

200-300 p s i g  above t h a t  required a t  a given loading step. 

INSTRUMENTATION 

The instrumentat ion object ives included assuring t h a t  the proper loading 

condi t ions on the  LDEF s t ruc ture  were achieved; t h a t  resu l t i ng  loads, stresses, 

s t ra ins ,  def lect ions,  and angular displacements were accurately measured; and 

t h a t  the  information was permanently recorded. A l l  instrumentation, except 

:he s t r a i n  gages, were separately ca l i b ra ted  against known, traceable standards. 

Standard gage fac tors  were used fo r  the  s ta in  gage instrumentation. 

Def 1 ectometers 

The deflectometers used were MOXON Inc. model 1111-703-031 l i n e a r  p o t e n t i -  

ometers preca l ib ra ted  a t  10-VDC over a range o f  3 o r  6 inches depending on the 

intended locat ion.  They were mounted i n  t he  t e s t  f a c i l i t y  ( t yp i ca l  mounting 

shown i n  f i g .  14(a)) a t  var ious locat ions and attached ( f i g .  14(b)) t o  the  LDEF 

or  i t s  support s t ruc tu re  by cable, swivel -eye arrangements t o  measure x, y, 

and z displacements r e s u l t i n g  from appl ica t ion  o f  loads. Table I 1  i l l u s t r a t e s  

the  attachment po in t s  on the  LOEF and l i s t s  the  instrumentat ion s ignal  condi -  

t i o n e r  channel number and measurement d i rec t ion .  Also l i s t e d  are the  loca t ions  

o f  attachments per  the  LDEF standard l oca t i on  designation ( f i g .  15), gage 

i d e n t i f i c a t i o n  number, and reference vol tage a t  the gage. For example, 

7 
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f ra tab le  11, t he  loca t ion  o f  s ignal  cond i t ioner  channel number D-7 i s  s tated 

as "920 FL-A x." This represents LDEF loca t ion  920F ( f i g .  15) a t  t he  mid-point 

between L and A (end view) w i th  movement measured i n  the  x - d i r e c t i m .  Also 

l i s t e d  are instrumentat ion channels 0-37 through 48 which represent the reference 

deflectometers uszd t o  measure any movement o f  the t e s t  s t ruc tu re  near t he  four 

trunnion mounts. To avoid any modi f icat ions o f  the  LDEF st ructure,  deflectometers 

were attached t.o b c l t s  placed i n  e x i s t i n g  experiment t r a y  mounting holes ne;rest 

the desired measurement locat ion. 

Load Cel ls  

The ndmber, type, and range o f  load c e l l s  var ied f o r  each o f  the  f o u r  

tests. Each load c e l l  was preca l ib ra ted  a t  10-VDC i n  tension and/or conpression. 

Tables I ( a )  through I ( d )  i l l u s t r a t e  the  load input/output locat ions t h a t  u t i l i z e d  

load ce l l s .  Dual load inputs resu l ted  from s ing le  hyd rau l i ca l l y  produced and 

monitored load sources t h a t  were equal ly  s p l i t  through a b r i d l e  arrangement 

( f i g .  13). The angular d i rec t i on  a t  each load input  was mechanically measured 

a t  the 20 or  40 percent loading steps dur ing each t e s t  so t h a t  i t s  force compon- 

ents could be c o r r e c t l y  resolved by the  computer. Figures 16(a) through 16(d) 

i l l u s t r a t e  the  approximate LDEF t e s t  f a c i l i t y  load input  attachment p o i n t s  f o r  

the four tests.  The pos i t i on  of the backstop w i th  r e l a t i o n  t o  LDEF i s  a l so  

depicted along w i th  the  loca t ion  of the  beams on the  f l oo r .  The numbered 

symbols r e l a t e  t o  the  instrumentet ion s ignal  condi t ioner  "4" channel numbers. 

Table I ( a )  shows, t h a t  f o r  the landin3 load tes t ,  22 load c e l l s  were used 

t o  measure 34 load inputs and 2 reactiorls. Tabulated are the  channel numbers 

f o r  instrumentat ion hook-up; type, loca t ion  on LDEF, and o r i en ta t i on  o f  i npu t  

load; load c e l l  capacity, i d e n t j f i c a t i o n ,  and supply voltage; and type and 

s i ze  o f  hydraul ic  cy l inder .  Maximum hydraul ic  pump supply pressure i s  a l so  

s ta ted  f o r  the  100 percent t e s t  loadlng condlt lon. For example, s ignal  

8 
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condi t ioner  channel A-29 represents a s ing le  load i npu t  where loca t ion  i s  

s tated as "911CH xz." From f i g u r e  15, t h i s  corresponds, t o  x a t i o n  911C a t  

j o i n t  H (end view) loaded toward the  ESB i n  the  x-z plane. The angle o f  t h i s  

load, as measured from the  hor izonta l ,  was 70° i n  the  x-z plane and 85" i n  t he  

y-z plane. A 10K tension measuring load l i n k ,  i d e n t i f i e d  as L10-6, - was rised 

t o  measure a maximum ant ic ipa ted  load o f  7.2K. It had a measured reference 

voltage o f  10.534 VDC. Signal condi t ioner  channel A-47 i s  A-29's counterpart  

on the opposite s ide o f  the LDEF structure. 

S t ra in  Gages 

A l l  s t r a i n  gages used were s ing le  ax is  Micro-Measurement model 

CEA-13-250UW-350. I n  only eleven instances, (center r i n g  and diagonals ) 

were the output o f  two gages combined t o  prov ide a s ing le  measurement. 

Main tnlnnions. - Four s t r a i n  gages were attached 90° apart  on the  --- 
twa main t r ~ q n i o n s ,  as shown i n  f igure  17, t o  measure LDEF react ion loads. 

Each main t r u n n i m  was separately ca l i b ra ted  i n  bending i n  a special  set-up 

( f i g .  18) us ing a ca l i b ra ted  load c e l l .  The trunnion being tes ted  was ro ta ted  

(0°, 90°, 180°, and 270') i n  t he  f i x t u r e  such t h a t  s t r a i n  gages were ca l i b ra ted  

i n  tension, compression, and a neut ra l  pos i t i on  depending on t h e i r  o r i en ta t i on  

r e l a t i v e  the  load input.  These c a l i b r a t i o n  values were i npu t  t o  t he  DAS computer 

program t o  ca lcu la te  trunnion react ion loads dur ing the  four  tests.  The t runnion 

was a lso  or iented a t  an angle and ca l i b ra ted  t o  simulate combined x-z loading. 

LDEF structure. - The remaining 81 s t r a i n  gages were located on 

representat ive LDEF members where ana ly t i ca l  analysis ind ica ted  h igher  s t ra ins  

could be ant ic ipa ted  (e.g., center r i n g  members adjacent t o  the main trunnions, 

longeron sections near t he  center r i n g  and main trunnions, diagonal sections 

near the center r ing,  and por t ions  of t he  ESB). These locat ions are noted on 

f igures  19(a) through 19(h). Speci f ic  values fo r  dimensions A through F shown 



on f igures 19(a) through 19(d) are l i s t e d  i n  tab le  111. The f igures l i s t  the  

LDEF member on which p a r t i c u l a r  gages are located, the  s t r a i n  gage number, the  

instrumentation s ignal  condi t i o n e r  channel number, and the  LDEF locat ion  

i d e n t i f i e r .  I n  t h i s  instance, the  locat ion  i d e n t i f i e r  ( f i g .  15) becomes more 

complex. For example, from f i g u r e  19(a), s t r a i n  gage number 37 i s  located on 

the  s ide o f  the  center r i n g  ( s ta t i on  911D) away from the  ESB, between j o i n t s  

C and B. It i s  a t  sect ion "A" on the  outside face (0)  o f  the  member. 

Arrgle o f  Attack Indicators 

The four  angle-of-attack ind ica tors  (AOAI's) used were Sundstrand model 

no. 2000, capable o f  rou t i ne l y  measuring up t o  30' angular change about t h e i r  

long i tud ina l  ax is  wi th an accuracy of *.JlO. One p a i r ,  or iented 90' t o  

each other, were mounted on a p l a t e  attached t o  the  end o f  the  r i g h t  main 

trunnion ( f i g .  17) t o  measure LDEF p i t c h i n g  motions and apparent bending o f  

t h e  main trunnions i n  the  v e r t i c a l  plane. A reference p a i r  o f  AOAI's, s i m i l a r l y  

oriented, were mounted on t he  t e s t  support structure, as c lose t o  the  f i r s t  

p a i r  as possible, t o  i nd i ca te  any t e s t  s t ruc ture  induced motions. 

Pressure Gages 

Up t o  20 hydraul ic cy l inders  were simultaneously used t o  provide load 

inputs t o  the  LDEF structure. Heise MDL H d i a l  pressure gages ( f i g -  7),  

ca l i b ra ted  t o  3000 ps i ,  were attached i n  the  l i n e s  connecting the  hydraul ic  

load maintainers t o  the  tension and compression sides of each hydraul ic  

cy l inder .  Ant icipat-d maximum pressure f o r  maximum load was marked on each 

gage during pre- test  ca l tb ra t i on  and checkout operations. Pressure was 

monitored, but  not  recorded, during t e s t  operations. 



Acoustic Emission Monitor ing 

The major components o f  the  acoustic emission moni tor ing system are depicted 

on f i g u r e  12. b r i n g  the  f l r s t  three tests,  an i n t e r l o c k i n g  ser ies of acoustic 

arrays was establ ished around the e x t e r i o r  circumference o f  the center r ing. 

Each array consisted o f  four  h igh -sens i t i v i t y  sensors w i th  a center resonant 

frequency o t  150 kHz, A t y p i c a l  i n s t a l l a t i o n  i s  shown on f i g u r e  29. The 

r iset ime, duration, peak amplitude, and loca t ion  o f  acoustic events were racorded. 

For the l a s t  t es t ,  some o f  t he  sensors were reposi t ioned t o  monitor the  ESB. 

DATA ACQUISITION SYSTEM DESCRIPTIOti 

The DAS ( f i g .  21) consisted o f  200 data channels feeding four  i d e n t i c a l  

50-channel signal cond i t ion ing  chassis, each o f  which had i t s  own regulated 

power supply. These four  u n i t s  were connected t o  two HP-3497A 100-channel 

data acqu is i t ion  cont ro l  u n i t s  (scanners). The scanners, i n  t.n, were 

attached t o  a HP-9845 computer combined w i th  a HP-9872A p l o t t e r .  During t e s t  

operations, the computer could ac t i va te  two separate alarms through a HP-59306A 

re lay  a c t u d o r  t o  i nd i ca te  e i t h e r  an ou t -o f - l im i t s  cond i t ion  (buzzer) o r  an 

overload condi t ion (horn). I n  the run mode, the  HP-9845's cathode ray tube 

(CRT) continuously displayed an update o f  40 cunsecutively-scanned channels 

o f  selected information. These 40 channels included a1 1 input  and i n te r face  

react ion loads p lus  selected s t r a i n  gage and deflectometer signals. During 

any scanning process, i f  the scanned channel were determined t o  be i n  an out-  

o f - l i m i t  condit ion, i t s  associated data would be presented on the  CHT i n  a 

f l ash ing  mode and the  buzzer would sound. I f  an overload cone i t ion  were found 

t o  e x i s t  during the scan funct ion, t ha t  data would appear on the  CRT i n  inverse 

video and the  horn would sound. When scanning a l l  200 channels, i f  c u t - o f - l i m i t  

or  overload condi t ions were found t o  ex i s t ,  again the buzzer o r  honl  would 



sound. The ant ic ipa ted  leve ls  f o r  nut s f - l i m i t  and overload condi t ions were 

preprogramned. The ou t -o f - l im i t  iw incorporated a s l i d i n g  s e t g o i n t  which 

was always greater than the  expected t e s t  reading by an amount equal t o  

10 percent of the expected maximum t e s t  value. The overload leve l  was set a t  

110 percent o f  maximum expected load value. Several out -of -1 i m i  t indf  cat ions 

occurred and these required assessment and adjustment as necessary of the 

loading method, instrumentat ion i n s t a l l a t i o n ,  o r  an t ic ipa ted  load. An overload 

condi t ion required immediate dumping o f  the load fol lowed by an adjustment. 

A t  the maximum condi t ion and incremental loading steps, the  DAS operator 

would command the  computer's thermal p r i n t e r  t o  prov ide a permanent copy o f  

the  40-channel o r  the  complete ZOO-channel data, and comnand the  computer t o  

s to re  the raw and reduced data on the computer's two data tapes. The p r i n t o u t s  

a l so  presented 3 bar char t  showing the  data as a percent o f  maximum ant ic ipa ted  

value. The computer a lso  presented compari .ons between input  and react ion 

loads f o r  t o t a l  resolved components and moments about each LDEF axis. The 

200 channels consisted o f  78 def lec tmeters ,  up t o  22 load c e l l s ,  89 s t r a i n  

gages, 4 angle-of-attack indicators,  4 s ignal  cond i t ion ing  chassis power supply 

voltages, and 3 spares. Tables IV(a) through IV(d) l i s t  the 200-channel 

instrumentat ion hook-up f o r  each t e s t  showing s ignal  cond i t ioner  and scanner 

channel numbers, funct ion being measured, LDEF posi  t i o n  designator, sensor 

i d e n t i f i e r ,  and measured reference voltage a t  the  sclsor.  

One problem encountered w i th  t h i s  DAS arrangement resu l ted  from t h e  

di f ferences i n  impedance between the  various load c e l l s  and the  t o t a ' ~  climber 

used t o r  each tes t .  The e f f e c t  was t o  change the reference voltage appl ied t o  

a l l  instrumentat ion connected t o  s ignal  cond i t ion ing  chassis " A u  fr* t h e  

10-VDC leve l  a t  which they were cal ibrated.  Th4s included a1 1 load c e l l s  and 

27 o f  the def lectmeters.  For each tes t ,  i t  was necessary t o  measure t h e  



reference supply voltage a t  the sensor and t o  cor rec t  the c a l i b r a t i o n  factor  

used i n  the computer accordingly by the  r a t i o  o f  voltages. 

A contractor  generated computer programl was used t o  access the  

instrumentation, convert values and d isp lay them i n  appropriate engineering 

un i t s ,  provide permanent p r in tou ts ,  s to re  raw and reduced data on tape, and 

compare actual instrumentation leve ls  w i th  predetermined values f o r  s tatus 

checks and appropriate warnings. As a fu r the r  check, the c m u t e r  a l so  

canpared forces and moments sunqed about the  various LDEF axes. The computer 

scan channel numbers 0-49 correspond t o  s ignal  cond i t ioner  channels A -1  through 

A-50; l ikewise, scan channels 50-99, 100-149, and 150-199 correspond accordingly 

t o  1 through 50 f o r  B, C, and D. The program was read i l y  accessible t o  prov ide 

the operator the a b i l i t y  t o  cor rec t  i npu t  values as deemed appropriate. 

TEST LGADS 

In terna l  forces and moments o f  t he  LDEF primary s t ruc tu re  were ca lcu la ted  

considerirtg both ground handl ing and f l i g h t  events. I n  general, the  l i m i t  

loads resu l t  from the t rans ien t  STS events o f  l i f t - o f f  and landing. The f i n i t e  

element model, which i s  used t o  determioe l i m i t  load a t  the  s t ruc tu ra l  element 

leve l ,  includes s t i f f n e s s  and mass representations o f  the primary s t ruc tu re  

and the  trayslexperiments. These l i m i t  loads were developed by performing 

t rans ien t  dynamic analyses us ing accelerat ion-t ime h i s t o r i e s  representing both 

l i f t - o f f  and landing condi t ions suppl ied by the  Ruckwell In te rna t iona l  Corpora- 

t i o n  ( re f .  2). Twelve l i f t - o f f  and f i v e  landing t rans ien ts  were considered 

f o r  each o f  the two spec i f i c  locat ions o f  the  LDEF i n  the STS Orb i te r  Bay. 

1 Wyle Laboratories, ScientCfic Services and Systems Group : Operating 
Ins t ruc t ions  f o r  the  Long Duration Exposure F a c i l i t y  (LDEF). Document 
Number SD63145-115RO-03, Aqri 1 1982. (Unpubl i shed) 



Ver i f i ca t ion  t e s t  loads were defined as 1.2 times l i m i t  loads and i s  equal 

t o  the appl ied t e s t  loads which include those r e s u l t i n g  from a 1G environment. 

These v e r i f i c a t i o n  t e s t  loads were determined by i t e r a t i v e  s t a t i c  analyses. 

Load sets were a l te red  u n t i l  in te rna l  forces and moments o f  selected s t ruc tu ra l  

elements were s i m i l a r  t o  1.2 times f l i g h t  loads. I n  addit ion, react ion loads 

were required t o  be a t  l eas t  1.2 times f l i g h t  induced react ion loads. Four 

tes ts  were required t o  load a l l  selected members t o  v e r i f i c a t i o n  levels. The 

four  tes ts  were labeled as, ( I )  landing, (11) l i f t - o f f ,  (111) ~aneuvering, 

kr  21, and ( IV )  landing, ESB. A stress analysis using t e s t  loads was performed 

t o  show t h a t  no s t ruc ture  would be damaged as a resu l t  o f  test ing.  

Table I ( a )  locates the po in ts  where the t e s t  loads were appl ied fo r  

Test I - Landing. The loads f ran  t h i s  r m f i g u r a t i o n  induced v e r i f i c a t i o n  

loading o f  the center r ing,  diagonals, trunnions, and longerons. This t e s t  

used 20 hydraul ic cy l inders  and 34 load input  points. The second t e s t  i s  

shown i n  a schematic i n  t a b l e  I (b) .  Twelve hydraul ic  cy l inders  were used t o  

apply 14 loads. Ve r i f i ca t i on  t e s t  loads were appl ied t o  the  center r ing,  

diagonals, trunnions, and longerons. The t h i r d  tes t .  representing a f l i g h t  

maneuver, was r e l a t i v e l y  simple. It required tha t  d iscre te  loads be appl ied 

a t  s i x  locat ions on the  center r ing,  as shown on tab le  I ( c ) ,  t o  achieve the  

v e r i f i c a t i o n  t e s t  load on the keel trunnion and adjacent elements o f  the 

center r ing. The f i n a l  t e s t  loaded the  ESB and end frame members t o  1.2 times 

the l i m i t  load wnich represented a landing condition. Table I ( d )  locates the  

three appl ied loads used i n  t h i s  tes t .  



RESULTS AND DISCUSS ION 

The success o f  the LDEF Structura l  Ve r i f i ca t i on  Test i s  based on an 

examination of load, s t ra in ,  and def lec t ion  t e s t  data which show agreement 

w i th  ana ly t ica l  predict ions.  During the  four tests, selected elements sf the  

LDEF s t ruc ture  were subjected t o  120 percent of an t ic ipa ted l i m i t  load. I n  

achieving the t e s t  load on ce r ta in  elements, others were subjected t o  l eve ls  

other than l i m i t ,  but  i n  no case t o  leve ls  t h a t  would cause s t ruc tu ra l  damage. 

Loads 

The integrated loads l i s t e d  i n  tab le  V f o r  the  four  t e s t s  consist  of 

the appl ied load, 120 percent o f  l i m i t  load, and reacted load. Figure 3 

i d e n t i f i e s  and locates components o f  the  LDEF primary s t ruc ture  w i th  respect 

t o  the longi tudinal ,  ve r t i ca l ,  and l a t e r a l  d i rect ions.  The desired 120 percent 

o f  l i m i t  load was met f o r  a l l  t es ts  as shown by an examination o f  the  appl ied 

and reacted loads. For a l l  t e s t  configurations, the  appl ied and reac t ive  loads 

should be o f  equal magnitude. The la rgest  difference occurred i n  Test 111. 

The instrumentation f o r  t h i s  t e s t  conf igurat ion d i d  not  a l low measurement o f  

the  l a t e r a l  f r i c t i o n a l  loads a t  the  main trunnion. Inclusion o f  f r i c t i o n a l  

loads would tend t o  reduce the difference i n  these measured loads. 

Stresses 

Table V I  sumnarizes predicted and measured stresses fo r  the most severely 

loaded member o f  each type o f  LDEF s t ruc tu ra l  element. The f i r s t  column 

represents 120 percent o f  the predicted st ress due t o  the  l i m i t  load condit ion. 

The second column represents the actual measured stress a t  t he  same p o i n t  due 

t o  appl ied t e s t  loads. The t h i r d  column represents the computed stresses 

using the  appl ied t e s t  load. 



Diagonals. - The e igh t  LDEF diagonals have b a l l  - j o in t s  a t  each end t o  

minimize the t rans fer  o f  moment. Of the  e ight ,  four  were strain-gaged t o  

def ine ax ia l  load. The resu l t i ng  t e n s i l e  s t ress o f  5304 p s i  ( t ab le  V I )  was 

w i th in  112 percent o f  the  120 percent t e n s i l e  l i m i t  s t ress value. Using the  

appl ied load from Test I, the  predicted st ress f o r  t h i s  member exceeded the  

measured (S.G. #94 on f i g .  1 9 4 )  stress o f  5304 p s i  by 6 ps i .  The l i m i t  

compressive st ress times 120 percent was -3372 psi .  The measured t e s t  s t ress 

o f  -4111 p s i  exceeded the  ant ic ipa ted compressive stress by 21.9 percent. The 

predicted compressive stress based on t h e  appl ied loads f o r  t h i s  member was 

-4140 psi .  

End Support Beam. - The ESB was instrumented t o  def ine both bending moment 

and ax ia l  force i n  two o f  the  four hol low aluminum tubular  members. The l i m i t  

stress times i20  percent f o r  the  lower tube was 12,090 p s i  and was measured a t  

10,697 p s i  (S.G. #I14 on f i g .  19-H). 

Center Ring. - The most h igh l y  stressed members o f  the  center r i n g  are 

d i r e c t l y  above and below the mdin trunnions. The l i m i t  s t ress times 1.2 fo r  

t he  member below the  main trunnion was 5,292 p s i  (S.G. t53 on f i g .  19-0) 

which includes the cont r ibu t ion  from ax ia l  force and two bending moments. 

The measured stress was 127.3 percent o f  1.2 times l i m i t  stress. A t  t h i s  same 

point ,  the predicted st ress based on the  appl ied ioaos was 88.9 percent of t he  

measured. The l i m i t  s t ress times 1.2 f o r  t he  center r i n g  members above t h e  

main trunnions was -5,412 p s i  compared w i th  a corresponding measured st ress of 

-5,505 ps i  (S.G. 537 on f ig .  19-A). The pred ic ted st ress a t  t h i s  same p o i n t  

was -5,240 ps i .  



I..ongerons. - The l i m i t  stress f o r  the Iongerm above the main trunnion 

has an ax ia l  compressive stress times 120 percent o f  -268 psi.  The peak 

predicted ax ia l  stress o f  -312 ps i  was 2 percent greater i n  magnitude than 

the PIC .lsured value (S.G.'s #73 through 580 on f ig .  19-E). 

Deflections 

Vertical deflection versus length of the LDEF i s  show on f igures 22(a) 

through 22(d). The f i r s t  two of  these figures show deflect ions resu l t i ng  from 

Test .: . Figure 22(a) shows those deflect ions along the length o f  a longeron 

direcr ly above the main trunnion and f igure 22(b) shows those deflections along 

the hottanmost longeron. Applied loads f o r  Test I are p r i nc i pa l l y  i n  the 

vc).rticr:l direct ion. Examination of the resu l t ing measured deflection data 

does not  suggest ? need f o r  e i the r  a s ign i f icant  t ranslat ional  o r  ro ta t iona l  

r i ~  ' d  body correction. Figures 22(c) and 22(d) refer t o  the ve r t i ca l  deflec- 

t i ons  of the same longerons due t o  Test 11. For t h i s  test ,  the applied load 

compncnts i n  the ve r t i ca l  and longitudinal d i rect ions were more near ly equal 

than i n  Test I. Y,iosured deflection a t  the support locations, whi le small, i s  

not consistent and therefore can not be used as a correct ion for r i g i d  body 

motion. Examination o f  the def lect ion data s h m  on f igure 22(c) does suggest 

that  a r i g i d  body t rans la t ion and ro ta t ion has taken place. A r i g i d  body 

correct ion obtainec' bJ enforcing 1 i ke  displacements equal a t  the main trunnion 

(LDEF lengtri - 2": inches) and the longeron a t  the ESB end (LDEF length - 
360 inches) substant ia l ly  improves the predicted and measured deflect ion data 

f o r  both longerons. 

nr  a l l  t e s t  loadfngs, the def lect ion along the length o f  LDEF, both 

above and below the main tunn ion,  show good agreement between measured and 

computed. 'TI,; t es t  data consistent ly  indicated a s l i g h t l y  s t i f f e r  st ructure 

than it-s pred,lcted by the analysis. 
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Post-Flight Inspection 

During Test 11, the acoustic monitoring instrumentation indicated a 

local ized a c t i v i t y  i n  the region of the r i g h t  main trunnion. Post-test 

inspection d i d  reveal a weld imperfection i n  a f i l l e t  weld on a gusset which 

was repaired by local  surface grinding. Post-test visual, eddy current, and 

dye penetrant examinations of the center r i ng  and ESB welds indicated no 

addit ional anomalies. 

CONCLUSIONS 

A l l  t e s t  objectives were achieved. A review o f  t e s t  data and post- test  

inspection o f  the f l i g h t  hardware shows that  the LDEF structure i s  adequate 

t o  survive a l l  f l i g h t  induced loads. Test data c q a r i s o n s  with analyses 

demonstrate good agreement when examining load, st ra in,  and def lect ion data. 

This agreement ve r i f i e s  the analyt ical  models and methods used i n  the loads 

and stress analyses. Since the t es t  loads were a t  least  equal t o  1.2 times 

anticipated f l i g h t  loads, the f i n a l  t es t  objective, "Stat ic t es t  a f l i g h t  

a r t i c l e  t o  1.2 times l i m i t  load and d e s i g  t o  an ul t imate factor  o f  safety 

such tha t  detrimental permanent deformation i s  precluded as a resu l t  o f  test," 

was also met. 
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TABLE 1 A, - b INPUT LOCATION AM) INFORMATION FOR "h I ffi" TEST 
2 0 

3000 p s i  PUMP PRESS MAX. 

sn1. 

h 
0 
@ 

0 
O 

0 
t] 
fl 
d 

I 0 

CHAN. NO. 

SIG. CONUT. 

A-29 
A-30 
A-31 
A-32 
A-33 
A-34 
A-35 
A-36 
A-37 
A-38 
A-39 
A-40 

* I  2 ,  A-41 

SCILYL\':IL'I: 

28 
29 
30 
31 
'32 
3 3 
35 
35 
36 
3 7 
38 
39 
4 0 

LOAD IN!'UT 

TYPE OF 

SGL. 
SGL 
SGI. 
DUAL 
DUAL 
DUAL 
DUAL 
DUAL 
DUAL 
DUAL 
DUAL 
DUAL 
SGL 

* D l  

Ill i!j A-46 
A-47 

4- A-48 
A-49 
A-50 

-. --- 

LON) CELL 

20% Load 

LOC:t\IION 
---- 

911CII XZ 
91641 Z 
916AD Z 
916AF-G Z 
Y36t;Z-L Z 
936CE-H Z 
936bB-K Z 
936DF-G Z 
936CB-K Z 
936CF-G Z 
936BA-L Z 
936bE-H Z 
RrSBF.UN 2 

IUENT. I - 
L10-6 
1.5-1 
L5-2 
5-77 
LS-4 
5-38 
5-39 
5-40 
5-41 
5-'43 
5-45 
5-46 
2:3--5 

1 

HYD. CYL. , 

* EEACTIOIJ L@P!I Above @ 

-! 1 ikL 
DUAL 
SCL 
DUAL 
DUAL 

49 DUAL 

I : L A S . ~ / Y Z  

70185 
90187 
89/93 
67/89 
86/90 
89/91 
86/92 
90/90 
81 190 
87/90 
83/90 
80190 
--- 

---- 
VOLT. @ UCE 

10.534 
9.9814 
9.980 

10.529 
9.993 

10.517 
10.519 
10.513 
10.561 
10.518 
10.517 
10.513 

9 .6 i7  
L12-10 
1,ln 7 
Li: ..; 
20-58 
20-59 
L10-9 
20-73 
20- 7 7 
20-76 
-. 

TYPE 

P/HBBZH!.Sl4 
HYDRO H2C 
HYDRO N2C 
P/HBB2lII.S14 
P/tIBB2HLS14 
P/HBBZHLS14 
PIHBB2NLS10 
P/llBB2llLS14 
P/BDD2111 .Gi4 
P/iIBB2t!l.S14 
P/RBBZtlLS14 
PIHBBZHLS14 --- 

10.532 
10.531 
10.532 
9.967 
9.928 

10.532 
9.965 
9.965 
9.929 

PISTON AREA 1!42 
---. 

4.125 
2.35- 
2.357 
1.460 
1.460 
1.460 
1.460 
1.460 
1.460 
1.460 

.460 
1.460 --- 

--- LESBTRLW Z 
9?1CI XZ 
911CD XZ 
911CA-L X2 
Y~ICE-K XZ 
911CE XZ 
Y11CF-C XZ 
920Fil-L XZ 
920rF-G XZ 

--- --- 
61.5192 
62.5181 

62/90 
70190 
7019 3 

58.25190 
47.5190 
48.5190 

P/HBBZHl.S14 I 4.125 
P/lIBB2HLS14 4.125 
P/HTC2HLS33 7.660 
P/HTC28LS33 
P/HBB2HLS14 
PIH'IC2HLS33 
P/HI'CZHLS33 
PIHTC2HLS33 

7.660 
4.125 
7.660 
7.660 
7.660 



OR\G\NAL PAGE 1s 
OF POOR QUAL~Y 

/ LEFT MAIN TRUNNION 

46 44 

50 
R!GHT WIN TRUNNION 

CONTROL RO@l S 135 NlMBERS SHOWN ARE SIGNAL CONDITIONER CHANNEL a ~ t t  NLMBERS 

- 2500 p s i  PUMP Pf 
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CKAN. NO. LOAD INPL'T 

TABU I B, - h INWT LGCATION AND INFORMATION FOR "LIFTOFF" TEST 

SIG. CONDT. 

A-30 
A-31 
A-29 
A-47 
A;4 1 
A-42 
A-43 
'4-44 
A-45 
A 4 6  
A-32 
A-48 
A-4 9 
A-50 

KSS MAX. 

LOAD CELL HYD. CYL. 

SCh\TER TYPE OF 

- 29 SGL 920FI Z 
30 SGL 920FD Z 
28 SGL 
46 SCL 
40 SGL 
41  SCL 
4 2 SGL 
4 3 SGL 
44 SCL 
45 SGI. 
31 SCL 
4 7 SCI. 
4 8 DUAL 
49 DUAL -- ---- 

IDENT. # 
-- 

L5-4 
L5-? 
L10-6 
L10-9 
L10-5 

, L12-10 
L10-7 
!,lo-8 
20-58 
20-59 
20-65 
20- 73 
20-77 
20-76 

HYDRO N2C 
HYDRO N2C 
P/HBB2tlI,S14 
P/HBB2tll.S14 

--- 
--- 

P/HBB211LS14 
P/HBB21ILS14 
P/HTCZIII.S33 
PIHTC2HLS 33 
PlHTC2HLS33 
?/HTC2HLS33 
PIHTC2HLS33 
P/llTC21!LS33 

ACTION I.OAU 

VOLT. @ GAGE 
- 

9.985 
9.982 

10.534 
10.534 

9.983 
10.530 
10.538 
10.534 

9.967 
9.928 
9.900 
9.965 
9.931 
9.933 ---- 
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O R ~ W A I _  FAG," 13 
OF POOR QUALITY 

0 3 DEGREES 

0 2 DEGREES 

0 1 DEGREE 

CONTFOL ROOM SIDE 

SIC. 
CONDT. 
CH. t 

D-7 
D-8 
D-9 
D-10 
D-11 
D-12 
A-26 
D-2 
A-27 
C-49 
C-50 
D-22 
D-23 
D-30 
D-31 
D-20 
D-21 
D-28 
D-29 
D-4 
D-5 
D-6 
A 2 
A-3 
A-4 
D-32 
D-33 
C-45 
C-46 
D-3 
A-28 
D-34 
A-14 
A-15 
A-16 
A-5 
A-6 
A-7 
D-18 
D-19 

LTR/ 
/ D l R  

A X 
A Y 
A Z 
B X 
B Y 
n 2 
C X 
C Y 
C Z 
D 
E 
F Y 
F Z 
C Y 
C 2 
H Y 
H Z 
I Y 
I Z 
J X 
J Y 
J Z 
K X 
K Y 
K Z 
L Y 

Z 
bl Y 
n i! 
N X 

, N Y 
N 1. 
0 X ' 

0 Y 
0 Z 
P X 
P Y 
p Z 
Q Y 
Q 2 

SIC. 
CONDT. 
CII. t 

D-26 
D-2 7 
1)-16 
U-17 
D-24 
D-25 
A-17 
A-18 
A-19 
D-13 
D-14 
D-15 
A-24 
A-20 
A-25 
A-8 
A-9 
A-10 
A-11  
A-12 
A-13 
A-21 
A-22 
A-2 3 
C-4 7 
C-48 
D-37 
D-38 
D-39 
D-40 
D-41 
D-4 2 
D-43 
D-44 
D-45 
D-46 
D-47 
D-48 

LTR/ 
/ DIR 

R Y 
R Z 
S Y 
S Z 
T Y 
T 2 
C X 
U Y 
U L 
V X 
V Y 
V I. 
W X 
W Y 
W Z 
X X 
X Y 
X Z 
Y X 
Y Y 
Y Z 
2 X 
2 Y 
Z 2 
CC 
BB 

LOCATION 

936CF Y 
936CP 2 
936BC Y 
936BC Z 
936BF Y 
936BF 2 
916A1. X 
916AL-A Y 
916AL-A 2 
916AC X 
916AC Y 
916AC Z 
916AF X 
91bAF Y 
916AF 2 
LESB TRUN X 
LESB TRUN Y 
LESB TRUN 2 
RESB TKUN X 
RESB T R U N  Y 
RESB TKUN Z 
ESBS X 
ESBS Y 
ESBS 2 
936BC-BI 
936EC-E1 
WEST STRU X 
MTEST STRU Y 
MTEST STRU 2 
WEST STRU X 
RMTEST STRU Y 
WEST STRU Z 
LETEST S1RU 
LETEST STRU Y 
I.ETEST STRU Z 
RETEST STRU X 
RETEST STHU Y 
RETEST STRU Z 

LOCA'I'ION 

920PL-A X 
920FL-A Y 
920FL-A 2 
920FC . X 
920FC Y 
9 2 0 ~ ~  z 
920FF X 
920Ft' ! Y  
92LFF 2 
936EC-920PI 
936EC-920FD 
936EC Y 
936EC 2 
936EF Y 
936EF Z 
936DC Y 
936DC Z 
936DF Y 
936DF 2 
911C/DL-A X 
911C/DL-A Y 
911CIDL-A 2 
LM TRUN X 
LM TRUN Y 
LM TRUN 2 
911C/DD Y 
911C/DD 2 
911C/DE Y 
? I ~ C / D E  Z 
911C-2 F X 
911C-DF Y 

-911C-DP Z 
KEEL X 
KEEL Y 
KEEL 2 
RMTRUN X 
RM TRUN Y 
RHTRUN 2 
936CC Y 
936CC Z 

IDENT. 
NO. 

D 44 
D 45 
D 4 6  
D 47 
D 48 
D 80 
D 5 0  
D 51 
D 52 
D 53 
D 54 
D 55 
D 5 6  
D 5 7  
D 58 
D 59 
D 6 0  
D 6 1  
D 6 2  
D 6 3  
D 64 
D 65 
D 6 6  
D 67 
D 29 
D 30 
D 70 
D 71 
D 72 
D 73 
D 74 
D 75 
D 76 
D 77 
D 78 
D 32 
D 6 9  
D 79 

VOLT. 
@ 

CAGE 

9.996 
9.994 

10.002 
9.995 
9.991 
9.999 

10.651 
10.523 
10.652 
10.000 
9.993 
9.993 

10.532 
10.581 
10.646 
10.517 
10.582 
10.645 
10.534 
10.530 
10.644 
10.527 
10.612 
10.645 
9.706 
9.704 
9.983 
9.991 
9.990 
9.995 
9.998 

10.000 
9.996 
9.997 
9.995 

10.005 
10.002 
10.002 

I VOLT. 
IDENT. 
NO. 

D 01 
D 02 
D r'l 
U 03 
D 04 
D 22 
D 05 
DO6 
D 23 
D 07 
D 08 
D 09 
D 24 
D 83 
D 25 
D 11 
D 26 
D 12 
D 27 
D 13 
D 14 
D 15 
D l 6  
D 17 
D 18 
D 19 
D 2 0  
D 31 
D 68 
D 33 
D 34 
D 35 
D 36 
D 37 
D 38 
D 3 9  
D 40 
D 4 1  
D 42 
D 43 

1 @ CACE ----- 
9.976 

10.000 
9.995 
9.988 
9.985 
9.953 

10.641 
9.992 

10.650 
9.714 
9.705 
9.990 
9.990 

10.000 
9.993 
9.999 
9.995 

10.000 
9.995 
9.997 

10.018 
9.993 

'-0.561 
10.523 
10.642 

9.993 
10.002 
10.558 
9.707 

10.010 
10.581 
9.989 

10.641 
10.642 
10.651 
10.256 
10.526 
10.643 
9.994 
9.996 - 



ORlGlMAL PAGE IS 
OF POOR QUALITY 

LOCATION 
CODES 

I 

Bay 91Sec A fwd 
Sec A a f t  
Sec B fwd 
Sec B d f t  

Q, hole inboard fwd 
out  fwd 
inboard a f t  
out a f t  

2" above gusset  inboard fwd 
out fwd 
inboard a f t  
out a f t  

Tang top hole inboard fwd 
out fwd 
inboard a f t  
out a f t  

Bay 10/Sec A fwd 
Sec A a f t  
Sec B fwd 
Sec B a f t  

Q, hole inboard fwd 
out  fwd 
inboard a f t  
out  a f t  - 

Bay 3/Sec A fwd 
Sec A a f t  
Sec B fwd 
Sec B a f t  

hole  inboard fwd 
out fwd 
inboard a f t  
out a f t  

2" above gusset  i ~ h o a r d  fwd 
out fwd 
inboard a f t  
out a f t  

Tang top hole inboard fwd 
out  fwd 
inboard a f t  
out a f t  

Sec A a f t  I Bay 21sec A fwd Sec B fwd 
Sec B a f t  

$ hole ii.board fwd 
out fwd 
inboard a f t  
out  a f t  - 

A 

18.81 7 
21.387 
18.797 
21.387 

8.357 
11.087 
8.467 

11.177 

18.787 
21.387 
18.777 
21.407 

8.537 
11.193 
8.380 

11.047 

B 

8.517 
11.097 
8.567 

11.127 

I 

25.037 
27.767 
25.162 
27.864 

8.79 
11.397 
8.819 

11.427 

25.217 
27.902 
25.117 
27.807 

C 

3.06 
3.09 

3.06 
2.98 

3.06 
3.06 

3.00 
3.00 

F 

16.817 
19.383 
16.797 
19.387 

D 

3.032 
3.032 

E 

5.957 
8.537 
6.007 
8.567 

1 I I  
1 

3.00 
3.02 1 

3.08 
3.06 

5.96 
8.567 
5.887 
8.597 

3.01 
3.01 

I 1 
i 

4 

16.787 

1 
19.387 
16.777 
19.407 

4 



/ 
*Combined Gages 

Channels A-24 through B-13 were used for 40 c h a n ~ e l  scan of selected information. 

FUNCT. 

PWR SUPP 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
D E E  
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEF', 
DEFL 
DEFL 
DEFL 
DSFL - 
DEPL 
LOAD CELL 
LOu CELL . LOAD CELL 
LOADCELL 
LOADCELL 
LOAD CELL 
LOAI) CELL 
LOAD CELL 
LOAD CELL 
LOAD CELL 
LOAD CELL 
LOADCELL 
LOnD CELL 
LOAD CELL 
LOAD CELL 
LOAD CELI. 
LOAD CELL 
L0F.D CELL 
LOAD CELL 
LOAD CELL 
LOAD CELL 
UAD CELL 

LOCATION 

A REF Vo 
W TRUN K-X 
LM TRUN ' K-Y 
W TRUN K-Z 
Rn TRUN P-X 
h:t TRUN P-Y 
RM TRUN P-Z 
LESB TRUN X-X 
LESB TRUN X-Y 
L9SI TRUlJ A-Z 
RZr8 TRUN Y-X 
RE,. TRIM Y-Y 
RESB TRUN Y-Z 
KEEL 0-X 

,. KEEL 0-Y 
KEEL 0-2 
916AL-A U-X 
916AL-A U-Y 
916AL-A U-Z 
916AF U-Y 
ESBS Z-.i 
ESBS Z-Y 
ESBS Z-Z 
9 1 W  W-X 
916AF W-Z 
92OFF C-X 
920FF C-Z 
911C-DF N-Y 
911CH XZ 
916AI . Z 
916AD Z 
916AP-C Z 
936EA-L Z 
936EE-H Z - 
936DB-K Z 
936DF-6 Z 
936CB-K Z 
936CF-C 2 
93bBA-L Z 
936BE-H 2 
RESB ?RUN Z 
LESB ?RUN 2 
911CI XZ 
911CD XZ 
911CA-L XZ 
911CB-K X? 
911CE XZ 
920CF-G XZ 
920FA-L XZ 
920FF-C XZ 

r 
UIAN 

SIC. 
CONnT 

A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-8 
A-9 
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 
A-18 
9 
A-20 
A-21 
A-22 
A-23 
A-24 
A-25 
A-26 
A-27 
A-28 
A-29 
A-30 
A-31 
A-32 
A-33 
A-34 
A-35 
A-36 
A-37 
A-38 
A-39 
h.40 
A-41 
A-42 
A-43 
k 4 4  
A-45 
A-46 
k 4 7  
A-48 
.A-49 
A-50 

1 

VOLT 
@ 
CAGE 

10.000 
9.9655 
9.9657 
9.9659 
9.9658 
:0.000 
10.000 
10.00G 
10.000 
10.000 
10.000 
10.000 
10.000 
10.@Go 
10.000 
10.000 
10.000 
10.OJO 
10.000 
10.000 
10.000 
10.~0 
10.000 
10.000 
10.000 
:.0.000 
li).000 
10.000 
10.000 
10.000 
10.000 
1fi.000 
10.000 
10.000 
10.000 
10.000 
10.000 
1C.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

NO. 

SCAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

CHAN 

SIC. 
CONDT 

8-1 
B-Z 
8-3 
B-4 
B-5 
B-6 
8-7 
B-8 
B-3 
8-10 
6-11 
8-12 
3 
B-14 

IDEM. 
NO. 

3-16 
0-17 
D-18 
D-39 
D-40 
D-41 
D-59 
D-60 
D-61 
D-62 

NNi . 

PWR SUPF 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str. Ga. 
S t - .  Ca. 
Str. Ga. 
Str. Ga. 
Str. Ga. 
Str. Ca. 
Str. Ga. 
Str. Ga. 

1 NC. 
1 
SCAN 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

VOLT 
@ 
CAGE 

10.89 
10.561 
10.523 
10.642 
10.256 
10.526 
10.643 
10.517 
10.582 
10.645 
10.534 

1 0 . 4  

42* 
43 
44 
45 
66 
47* 
4a 
49 
50 
51 
52* 
53 
54 
55 
56 
57* 
58 
59 
60 
61 
62* 
63 
64 
65 
66 
67 , 
68 
69 
70 
71 
72* 
73 
74 
5 
76 

IXATION 

8 REF Vo 
Ln TRJX' +Z 
LH TRUN +X 
RH TRUN +Z 
RM TPUN +X 
911DC-DBO 
91lCC-DBO 
911DC-3BI 
911CC-EBI 
911DC-BAO 
911CC-BAO 
911DC-BAI 
911CC-BAI 
911C-DJ-LAO 

::65 
8-17 
8-18 
B-19 
8-20 
8-21 
B-22 
8-23 
8-14 
B-25 
B-26 
8-27 
B-28 
B-29 
B-30 
8-31 
B-32 
B-33 
B-34 
B-35 
B-36 
B-37 
8-38 
E-39 
B-40 
0-41 
6-42 
8-63 
8-44 
8-45 
B-46 
8-47 
8-48 
B-49 
I-50 

iDENT 
Wr).  

89 
92 
29 
30 

- 33 
34 
35 
36 
37 
38 
39 
40 
0 

Str. Ga. 911C-DC-DBOI 

D-63 10.530 
D-64 10.644 

41* 
D-36 

:: 1 : :r. Ga. 1 9llC-DC-BAOI 10.641 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

D-37 '10.642 / 
Str. Ga. 
Str.Ga. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str.Ca. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
dtr. Ca. 
Str. Ga. 
Str. Ca. 
Str. Sa. 
Str. Ga. 
Str. Ga. 
Str. Ca. 
Str. Ga. 
Str. Ga. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str. Ga. 
Str. Ca. 
Str. Ga. 
Str. Ga. 
Scr. La. 
Str. Ca. 
Str. Ga. 
Str. Ga. 
Str. Ga. 
Str. Ga. 
Str. Go. 
Str.1.. 

D-38 
D-SO 
D-51 
D-52 
D-57 
D-65 
F 6 6  
D-67 
D-56 
D-58 
D-05 
D-23 
D-34 
L-10-6 
L5-1 
5 -  
5-77 
Lfi-4 
5-38 
5-33 
5-40 
5-41 
5-43 
5-45 
5-46 
LlO-5 
%12-10 
L10-7 
L10-8 
20-58 
20-59 
L10-9 
20-73 - 
20-77 
20-76 

91lDC-DAO 
911CC-DAO 
911DC-DAI 
911CC-DAI 
911C-DC-DAOI 
911DC-BBO 
911CL-BBO 
91lDC-BBI 
91lCC-BBI 
911C-X-B33I 
91lDJ-ID0 
911CJ-IbO 
91lDJ-TBI 
911CJ-IBI 
911S-DJ-IBOI 
911D.I-KBC 
911C.J-KBO 
911D.J-KBI 
911CJ-KBL 
911C-DJ-KBUI 
911DJ-IAO 
911CJ-LAO 
911DJ-UI 
911C.7-IAI 
91.1C-DJ-IAI 
91lDJ-KAO 
911CJ-KAO 
911DJ-KAI 
911CJ-KAI 
911C-DJ-KAOI 
911DC-920FCAOU 
91I.X-920FCAOt 
911DC-920FCAIU 
9llDC-92OFcAIt 

10.651 
10.651 
10.523 
10.652 
10.581 
10.527 
10.612 
10.645 
10.532 
10.646 
10.641 
10.650 
10.581 
10.534 
9.984 
9.980 I 
10.529 
9.993 
10.517 
10.519 
10.513 
10.561 
10.518 
10.517 
10.513 
9.877 
10.532 
10.531 
10.532 
3.967 
9.928 
10.532 
9.965 
9.965 
9.929 



ORlMNAL !?AGE B 
OF POOR QUALlPI 

Nh'CT. I LOCATION 

- - -  

m SUPP 
Str. Ca. 
Str. Ca. 
Str. Ga. 
Str.  Ca. 
Str. Ca. 
Str. Ga. 
Str. Ga. 
Str.  Ca. 
s t r .  c6. 
Str. Ca. 
Str. Ca. 
Str. Ca. 
Str.  Ca. 
Str. Ga. 
Str. Ca. 
Str.  Ca. 
Str. Ga. 
Str. Ca. 
Str.  6.. 
Str.  Ca. 

C REF Vo 
~ ~ ~ D C - ~ ~ O F C B O U  
911DC-9rOFCBOL 
91lDC-920FCBIU 
911DC-920FCBIL 
9llDF-920PFAOU 
911DF-920FFP.3L 
911DF-92OFFAIU 
911DF-920FFAIL 
91lDF-92OFFBOU 
911DF-92OFFBOL 
9llDF-920FFBIU 
911DF.-920FFBIL 
Rn IR'JN -Z 
Rn TRUN -X 
LM TRllN -X . 
LnT 1 -Z 
9,1U,-920PFUL 
91PCC-91aFUL 
91lDC-92OFAUL. 
91lCC-91UUL 

- 
Str-Ga.  TRAY 
Str. Ca. TRAY 
Str.Ga. TRAY 
Str.Ga. TRAY 

DEE 9 3 6 ~ ~ - B I  2 1 Ei! 
936EC-EI 

CEFL 936EC-920FB D 
DEFL 936EC-920FD E D-08 

VOLT 
e 

CAGE 

10.004 
10.004 
10.004 
10.004 
10.004 
10.004 
10.004 
10.004 
1C. 004 
10.004 
10.004 
10.004 
10.004 
9.9615 
9.9614 
9.9612 
9.9614 

10.004 
10.004 
:5.004 
10.004 

10.004 ' 
10.004 
10.004 
10.004 

10.558 
9.707 
9.706 
9.704 
9.714 
9.705 

--- 
CnAN NO. 

SIC. CAN $ D-4 '53 
PVR SU 
DEFL 
DEFL 
DElZ 
CEFL 
D E n  
DEFL 
DEFL 
DEFL 
DEFL 

' DEFL 
DEFL 
DEFL 
3EFL 
DEFL 

1 DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
AOAI 
AOAI 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFI. 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
AOAI 
AOAI 

FUNCT. 
1 

3*= 
D-b 
D-7 
D-8 
D-9 
D-10 
D-11 
D-12 
D-13 
D-14 
D-15 
D-16 
D-17 
D-18 
D-19 
D-20 
D-21 
D-22 
D-23 
D-24 
D-25 
D-26 
D-27 
D-28 
D-29 
D-30 
D-31 
D-32 
D-33 
D-34 
D-35 
D-36 
D-27 
D-38 
D-39 
D-40 
D-41 
D-42 
D-43 
D-44 
D-45 
D-46 
D-47 
D-48 
D-49 
D-50 

-.i 
' 155 

156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
i70 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
167 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 

VOLT 
e 

CAGE 

10.240 
9.932 

10.010 
9.997 

10.018 
9.993 
9.976 

10.000 
9.995 
9.988 
9.985 
9.993 

10.000 
9.993 
9.992 

10.002 
9.995 
9.994 
9.996 
9.999 
9.995 
9.990 
9.990 
9.991 
9.999 
9.996 
9.994 

10.000 
9.995 

10.000 
9.993 
9.993 

10.002 
9.989 

9.983 
9.991 
9.990 
9.995 
9.998 

10.000 
9.996 
9.997 
9.995 

10. C05 
10.002 
10.002 

LOCATION 

IPP D REF Vo I 920FF C-Y 
911C-DF N-X 
911CID5-A J-X 
911C/DL-A J-Y 
911C/DL-A J-Z 
92OFL-A A-X 
920FL-A A-Y 
920FL-A A-Z 
920FC B-X 
920FC 3-Y 
920FC B-Z 
916AC V-X 
916AC V-Y 
916AC V-Z 
936BC S-Y 
936BC S-Z 
936CC Q-Y 
936CC p-Z 
936DC H-Y 
936DC H-Z 
936EC F-Y 
9IEC F-Z 
936BF T-Y 
936AF T-Z 
936CF R-Y 
93&F R-Z 
936DF I-Y 
936DF 1-2 
936EF G-Y 
936EF G Z  
911CIDD L-Y 
g i i c / ~ ~  1.-z 
911C-DF N-Z 
TEST STR PITCH 
TEST STR ROLL 
LH TEST STRU X 
Ltl TEST STRU Y 
LM TEST 'TRU 2 
RM TEST STRU X 
RM TEST STRU Y 
RM TEST STRU Z 
LE TEST STRU X 
LE TEST STRU Y 
LE TEST STRU Z 
RE TEST STRU 
RE TEST STHU Y 
RE TEST STRU Z 
RM TRUN PITCH 
RM TRUN ROLL 

*Combined Gages 

/ 

IDENT. 
No. 

D-06 
D-33 
D-13 
D-16 
D-15 
D-01 
D-02 
D-21 
D-03 
D-04 
D-22 
D-53 
D-54 
D-55 
D-46 
D-47 
D-42 
D-43 
D-11 
D-26 
D-09 
D-24 
D-48 
D-80 
D-44 
D-45 
3-12 
D-27 
D-10 
D-25 
D-19 
D-20 
D-35 
Q-10 
Q-9 
D-70 
D-71 
D-72 
D-73 
D-74 
D-75 
D-76 
D-77 
D-78 
D-32 
D-69 
D-79 
Q-11 
9-12 



ORiGfNAL PAQC I% 
OF POOR QUALITY 

* C o e y n e d  G a g e s  

Channels A-24 through B-13 were used for 40 channel scan of selected information. 

IDENT. 
NO. 

1 
D-17 
D-18 
3-39 
D-40 
D-41 
D-59 
D-60 
D-61 . 
D-62 
D-63 
D-64 
D-36 
D-37 
D-38 
D-50 
D-51 
D-52 
D-57 
D-65 
D-66 
D-67 
D-56 
D-58 
D-05 
D-23 
D-34 
L-10-6 
L5-4 
L5-2 
20-65 

31 
91 
32 
30 
L10-5 
L12-10 
L10-7 
L10-8 
20-58 
20-59 
L10-9 
20-73 
73-77 
20-76 

CHAN 

SIC. 
COWDT 

k 

A-1 
A-2 
C 3  
A 4  
A-5 
A 4  
A-7 
A-8 
A-9 
A 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 
C 1 8  
A-19 
A-20 
2 
A-22 

,A-23 
A-24 
A-25 
A-26 
A-27 
A-28 
A-29 
A-30 
A-31 
A-32 
A-33 
A-34 
A-35 
A-36 
A-37 
A-38 
A-39 
A-40 
A-41 
A-42 
A-43 
A-44 
A-45 
A-46 
A-47 
A-48 
A-49 
A-50 

NNCT. 

PUR SUPP 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
D E E  
DEFL 
DEFL 
DEFL 
DEPL 
DEFL 
DEFL 
DEEL 
DEFL 
DEFL 
DEFL 
DEFL 
DEEL 
DEFL 
DEFL 
LOAD CELL 
LOAD CELL 
LOAD CELL 
LOAD CELL 

.. . 
Str.  Ca. 
Str.  Ga. 
Str. Ga. 
Str. Ga. 
LOAD CELL 
LOAD CELL 
LOAD CELL 
LOAD CELL 
LOAD CELL 
LOADCELL 
LOADCELL 
MADCELL 
LOAD CELL 
LOAD CELL 

VOLT. 
@ 

GAGE 

10.850 
10.561 
10.523 
10.642 
10.256 
10.526 
10.643 
10.517 
10.582 
10.645 
10.534 
10.530 
10.644 
10.641 
10.642 
10.651 
10.651 
10.523 
10.652 
10.581 
10.527 
10.612 
10.645 
10.532 
10.646 
10.641 
10.650 
10.581 
10.534 
9.985 
9.982 
9.900 

9.983 
10.530 
10.538 
10.534 
9.967 
9.928 

10.534 
9.965 
9.931 
9 933 

NO. 

SCAN 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

LOCATION 

A REF Vo 
Ill TRUN K-X 
LN TRUN K-Y 
Ln ?RUN ' K-Z 
RII TRUN P-X 
Bn TRUN P-Y 
RII TRUN P-Z 
LESB TRUN X-X 
LESB TRUN X-Y 
LESB TRUN X-Z 
RESB TRUN Y-X 
RESB TRUN Y-Y 
RESB 'RUN Y-Z 
KEEL 0-X 
KEEL 0-Y 

, KEEL 0-2 
' 916AL-A U-X 

916A.L-A U-1 
916AL.-A U-Z 
9 1 W  W-Y 
ESBS L X  
ESBS Z-Y 
ESBS 2-2 
9 1 6 s  U-X 
916AF U-Z 
920FF C-X 
920FF C-Z 
911C-DF N-Y 
9 1 6 ~ ~  XY 
920FI Z 
920FD . Z 
911CI XZ 

RM TRUN -Z 
LU TRUN -2 
Rn TRUN -X 
LM TZUN -X 
RESB TRUN Z 
LESB TRUN Z 
916AL XZ 
916M XZ 
91lK XZ 
911CB X2 
916AF XZ 
911CD XZ 
920FA-L XZ 
920F'F-C XZ 

RMCT. 

PUR SUPP 
Str.Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ca. 
Str .  Ga. 
Str .  Ca. 
Str.  Ca. 
Str .  ra. 
Str.  Ga. 
Str.  Ca. 
Str .  Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
St:. Ca. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str .  Ga. 
Str.  Ga. 
Str. Ga. 
Str.  Ca. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str. Ca. 
Str.  Ca. 
Str.  Ga. 
Str.  Ga. 
Str. Ga. 
Str. Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ga. 
Str.  Ca. 
Str.  Ca. 
Str. Ga. 
Str.Ga. 
Str. Ga. 
Str.  Ca. 
Str. Ca. 
Str. Ca. 
Str.  Ga. 
Str.  Ca. 
Str. Ga. 

w 

QlAN 

SIC. 
CONDT 

B-1 
8-2 
B-3 
8-4 
8-5 
B-6 
8-7 
B-8 
B-9 
B-10 
B-11 
B-12 
B-13 
B-14 
8-15 
- 1  
L-17 
B-18 
9-19 
B-20 
B-21 
8-22 
8-23 
B-24 
9-25 
B-26 
B-27 
B-28 
8-29 
B-30 
8-31 
8-32 
8-33 
B-34 
B-35 
B-36 
8-37 
8-38 
B-39 
B-40 
8-41 
R-42 
8-43 
P-44 
8-05 
8-46 
8-47 
8-43 
8-49 
B-50 

A 

i 

LOCATION 

B REF VO 
UTRUN +Z 
LH TRUN +X 
RH TRUN +Z 
RM TRUN +X 
911DC-DBO 
911CC-DBO 
911DC-DBI 
911CC-DBI 
9lIDC-BM 
911CC-BM 
911DC-BAI 
911CC-BAI 
911C-DJ-IM 
911C-DC-DBOI 
911C-DC-BAOI 
911DC-DAO 
911CC-DAO 
B11DC-DAI 
911CC-MI 
911C-DC-DAOI 
911DC-BBO 
911CC-BBO 
911DC-BBI 
911CC-BRI 
911C-DC-BBOI 
911RI-IBO 
91lCJ-IBO 
911DJ-IBI 
911U-IBI 
91lC-DJ-IBOI 
911DJ-KBO 
91lCJ-KBO 
911DJXBI 
911CJ-KBI 
911C-DJ-KBOI 
91lDJ-IAO 
911U-IAO 
91W-IAI 
911CJ-IAI 
911C-DJ-IAI 
911DJ-KAO 
911CJ-KAO 
911D.J-MI 
?llCJ-KAI 
911C-DJ-KAOI 
911DC-920FCAOU 
911DC-920FCAOL 
911DC-YZOFCAIU 
911DC-920FCAIL 

NO. 

SUN 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
6C 
66 
65 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

IDENI.  
No. 

89 
92 
29 
30 
33 

-. 34 
35 
36 
37 
38 
39 
40 
0 

l l *  
42* 
43 
44 
45 
46 
47* 
48 
49 
50 
51 
52* 
53 
54 
55 
56 
57* 
58 
59 
60 
61 
62* 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72* 
73 
74 
75 
76 

VOLT. 
@ 

GAGE 

10.000 
9.9655 
9.9657 
9.9659 
9.9658 

10.000 
1o.r)o 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

3 



ORIG!MAL PAGE IS 
OF POOR Q U K ~  lTY 

LOCATION 

CtLW NO. 

C REF Vo 
911DC-Y 2OFCBOU 
911y-92OFCBOL 
911DC-9?0FCBlU 
911D:-92OXBIL 
911nF-920FFAOU 
911L)F-92OFFAOL 
911DF-.920FFAZI! 
911DF-920FFAII. 
911DF-920FFBOU 
911DF-92OFFBOL 
911DF-920FFBIU 
911DF-920FPBIL 

C-11 
C-12 
C-13 
C-14 
- 1  
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 
C-32 
C-33 
C-34 
C-35 
C-36 
C-37 
C-38 
C-39 
C-40 
C-41 
C-42 
C-43 
C-44 
C-45 
C-46 
C-47 
C-48 
C-49 
C-50 I 

TRAY 
TRAY 
m y  
TRAY 

911CIDE M-Y 
911CfDE M-Z 
936BC-BI CC 
936EC-EI BB 
936EC-920FB D 
936EC-920FD E 

110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
i48  
149 

*Combined Gages 

St r .  Ca. 
S t r .  Ca. 
S t r .  Ca. 

S t r .  Ga. 
S t r .  Ca. 
S t r .  Ga. 
St r .  Ga. 

S t r .  0. 
S t r .  Ga. 
S t r .  Ga. 
St r .  Ga. 

DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 

FUSCT. 

PWR SUPP 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 

I DEFL 

LOCATION 

1) REF Vo 
920FF C-Y 
911C-DF N-X 
911CIDL-A J-X 
911CIDL-A J - Y  
911C/DL-A J-2 
920FL-8 A-X 
920Fl.d A-Y 
920FL-A A-Z 
920FC B-X 
920FC B-Y 
920FC B-Z 
916AC V-X 
916AC V-Y 
916AC V-2 
936BC S-Y 
936BC S-Z 
936CC Q-Y 
936CC Q-Z 
936DC H-Y 
936DC H-Z 
936EC F-Y 
936EC F-Z 
936BF T-Y 
936BF T-Z 
936CF R-Y 
936CF R-Z 
936DF I-Y 
936DF 1-2 
936EF C Y  
936EF G Z  
911C/DD L-Y 
911C/DD L-Z 
911C-DF N-Z 
TEST STR PITCH 
TEST STR ROLL 
LMTESTSTRUX 
LM TEST STRU Y 
LM TEST STRU Z 
RM TEST STRU X 
RM TEST ST..U Y 
RH TEST STRU Z 
LE TEST STRU X 
LE TEST STRU Y 
LETESTSTRUZ 
RE TEST STRU X 
RE TEST STRU Y 
RE TEST STRU Z 
RM TRUN PITCH 
RM TRUN ROLL 

CHAN NO. 

SIC. 
CONDl 

D-1 
D-2 
D-3 
D-4 
D-5 
D-6 
D-7 
D-8 
D-9 
D-10 
D - 1 1  

IDENT. 
NO. 

D-06 
D-33 
D-13 
D-14 
D-15 
D-01 
D-02 
D-21 
D 4 3  
D-04 

I 

SCAN 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

D-23 
D-24 
D-25 
D-26 
D-27 
D-28 
D-29 
D-30 
D-31 
D-3? 
D-33 
D-34 
D-35 
D-36 
D-37 
1)-38 
D-39 
D-40 
D-Ll 
D-42 
D-43 
D-44 
D-45 
D-46 
D-47 
D-48 
D-49 
0-50 

VOLT 
@ 

CAGE 

10.240 
9.992 

10.010 
9.997 

10.018 
9.993 
9.976 

10.000 
9.995 
9.988 
9.985 

D-12 
D-13 
D-14 
D-15 
D-16 
D-17 
D-18 
D-19 
D-20 
D-21 
D-22 

172 
173 
174 
175 
176 
177 
178 
179 
180 
131 
182 
183 
184 
185 
186 
187 
188 
189 
190 
i 9 1  
192 
193 
194 
195 
196 
197 
198 
199 

D-22 
D-53 
D-54 
D-55 
D-46 
D-47 
D-42 
D-43 
D-11 
D-26 
D-09 
f-24 
D-48 
D-80 
D-'44 
D-4 
1 
D-27 
D-10 
D-25 
D-19 
D-20 
D-35 
Q-10 
Q-9 
D-70 
D-71 
D-72 
D-73 
D-74 
D-75 
D-76 
D-77 
D-78 
D-32 
D-69 
D-79 
Q-11 
Q-12 

I :61 
162 
163 
164 
165 
166 
167 
168 
169 
17@ 
171 

DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
UEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
AOAI 
AOAI 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
AOAI 
AOAI 

( 9.993 
10.000 

9.993 
9.992 

10.002 
9.995 
9.994 
9.996 
9.999 
9.995 
9.990 
9.990 
9.991 
9.999 
9.996 
9.994 

10.500 
9.995 

10.000 
9.993 
9.993 

10.002 
9.989 

9.983 
9.991 
9.990 
9.995 
9.998 

10.000 
9.996 
9.997 
9.995 

10.005 
10.002 
10.002 

1 



ORI@rltiAI, Prn? 
OF POOR QUkLr1.Y 

/ 

*Combined Gages 

Channels A-24 through B-13 were used for 40 channel scar. of se lected icformation. 

MAN 

SIC. 
COWT 

A-1 
A-2 
A-3 
A-4 
A-5 
A 4  
A-7 
A-8 
C 9  
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
1 
A-17 
A-18 
1 
A-20 
A-21 
A-22 

-A-23 
A-24 
A-25 
A-26 
A-27 
A-28 
A-29 
A-30 
A-31 
A-32 
A-33 
A-34 
A-35 
A-36 
k 3 7  
A-38 
A-39 
A-40 
1 
A-42 
A-43 
A-44 
A-45 
A-46 
A-47 
A-48 
A-49 
A-SO 

NNCT. 

PWR SUPP 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL . 
DEFL ' 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL -. 
DEFL 
DEFL 

1 

1 

NO. 

SCAN 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
1 5  
16  
1 7  
1 8  
1 9  
20 
2 1  
22 
2 3  
24 
25 
26 
27 
28 
29 
30 - 
31 
32 
33  
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43  
44 
45 
46 
47 
48 
49 

QiAN w .  

LOCATION 

A REF Vo 
LX TRUN' K-X 
LU TRUN K-Y 
LM TRUN K-Z 
Rn TRL! P-X 
RW TRUN P-Y 
RW TRUN P-Z 
LESB TRUN X-X 
LESB TRUN X-Y 
LESB TRUN X-Z 
RESB TRUN Y-X 
RESB TRUN Y-Y 
RESB TRUN Y-Z 
KEEL 0-X 
KEEL G Y  
KEEL 0-2 
916AL-A U-X 
916AL-A U-Y 
916AL-A U-Z 
916AF U-Y 
ESBS 2-X 
ESBS Z-Y 
ESES 2- Z 
916AF W-X 
916AF U-Z 
920FF C-X 
920FF C-Z 
911C-DF N-Y 

NNCT. 

PWR SUPP 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ca. 

SIG. 
CONDT 

B-1 
B-2 
B-3 
B-4 
8-5 
B-6 
B-7 
B-8 
B-9 

L 

SCAN 

50 
51 
52 
5 3  
54 
55 
56 
57 
58  

IDENT. 
NO. 

D-16 
D-17 
D-18 
D-39 
D-40 
D-41 
D-59 
D-60 
D-61 
D-62 
D-63 
9-64 
D-36 
D-37 
D-38 
D-50 
D-51 
D-52 
D-57 
D-65 
tb66 
D-67 
D-56 
D-58 
D-05 
D-23 
D-34 

1-10 
B-11  
8-12 

-8-13 
8-14 

I 

-- 
VOLT. 

@ 
GAGE 

10.850 
10.561 
10.523 
10.642 
10.256 
10.526 
10.643 
10.517 
10.582 
10.645 
10.534 
10.530 
10.644 
10.641 
10.642 
10.651 
10.651 
10.523 
10.652 
10.581 
10.527 
10.612 
10.645 
10.532 
10.646 
10.64; 
10.650 
10.581 

50-23 
31  
9 1  
32 
90 
L10-5 
LIZ-'!? 
L10-8 
L10-6 
L10-7 
L10-9 
L5-4 . 
L5-2 

10.000 I 
10.000 
10.000 
10.000 
10.000 
10.00C 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

VOLT. 
e 

CAGE 

10.000 
9.9655 
9.9657 
9.9659 
9.9658 

10.000 
1 0 . m  
10.000 
10.000 

911C-DC-DBOI 
911C-DC-PA01 
911DC-DAO 
91lCC-DAO 
911DC-DAI 
911CC-DAI 
911C-DC-DAOI 
911DC-BBO 
911CC-BBO 
911DC-BBI 
911CC-BBI 
911C-DC-BBOI 
911D.J-IBO 
911C.J-IBO 
911D.J-IBI 
911CJ-IBI 
911C-DJ-IBOI 
911IM-KBO 
911CJ-KBO 
911DJ-KBI 
911CJ-WI 
911:-DJ-KBOI 
911D.J-IAO 
911C.J-IAO 
911DJ-IAI 
911CJ-IAI 
911C-DJ-IAI 
911DJ-KAO 
911C.J-KAO 
911D.J-KAI 
911CJ-KAI 
911C-DJ-KAOI 
911DC-920FCAOU 
911DC-920FCAOL 
911DC-920FCAIU 
911DC-920FCAIL 

LOCATION 

B REF Vo 
Ln TRUN +Z 
Ln TRUN +X 
RN TRUN +Z 
RU TRUN +X 
911DC-DBO 
911CC-DBO 
911DC-DBI 
911CC-DBI 

LOAD CELL 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
LOAD CELL 
LOAD CELL 
LOADCELL 
LOADCELL 
LOADCELL 
LC:.D CELL 
LOAD CELL 
LOAD CELL 

10.518 

9.982 
10.529 
10.525 
10.531 
10.534 
10.530 
9.977 
9.968 

10.000 
10.000 
10.000 
10.000 
10.000 

42* 
Iil* 

43 
44 
45 
46 
47* 
48 
49 
50 
51 
52* 
53 
54 
55 
56 
57* 
58 
59 
60 
61 
62* 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72* 
73 
74 
75 
76 

IDENT. 
NO. 

89 
92 
29 

. 30 
33 
34 
35 
36 

9llDC-BA0 
911CC-BAO 
911DC-BAI 
911CC-BAI 
911C-DJ-IAO 

S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .Ga .  
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .Ga .  
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga: 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
St- .Ga.  
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 

59 1 S t r .  Ga. 

B-15 
B-16 
8-17 
B-18 
B-19 
8-20 
6-21 
B-22 
B-23 
9-24 
B-25 
8-26 
B-27 
B-28 
B-~9  
B-30 
B-31 
B-32 
B-33 
B-34 
8-35 
B-36 
B-37 
8-38 
E-39 
B-40 
B-41 
B-42 
B-43 
B-44 
B-45 
8-46 
8-47 
B-48 
8-49 
8-50 

KEEL Y 
RH TRUN -2 
Lti TRUN -2 
Rn TRUN -X 
LM TRUN -X 
RESB TRUN Z 
LESB TRUN 2 
911CDD Y 
911CDF Y 
911D1 Y 
911CI Y 
911TX: Y 
911CG Y 

37 
38 
39 
40 
0 

60 
6 1  
62 
63  

1 64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83  
84 
85 
86 
87 
88 
89 
90 
9 1  
,2 
93 
94 
95 
96 
97 
98 
99 

: tr. Ga. 
a t r .  Ga. 
S t r .  Ga. 
S t r .  Ga. 



I CHAN NO. 1 
SIC. SC‘W 
CONDT 

c-1 100 
C-2 101 
C-3 102 
C-4 103 
C-5 106 
C-6 105 
C-7 106 
C-8 107 
C-9 108 
C-10 109 
C-11 110 
C-12 111 
C-13 112 
C-14 i 1 3  
C-15 114 
C-16 115 
C-17 116 
C-18 117 
C-19 118 
C-20 119 
C-21 120 
c-22 121 
C-23 122 
C-2.5 123 
C-25 124 
C-26 125 
C-27 126 
C-28 127 
C-29 126 
C-30 129 
C-31 130 
C-32 131 
C-.?3 132 
C-34 133 
C-35 134 
C-36 135 
C-37 136 
C-38 137 
C-39 138 

1 2 C-42 
C-43 142 
C-44 143 
C-45 144 
C-46 145 
C-47 146 
C-48 147 
C-49 148 
C-50 149 

PUK SUPP 
Ssr.  Ca. 
S t r .  Ga. 
Str .  Ca. 
S t r .  Ca. 

1 ::i: ::: 
S t r .  Ga. 

, St r .  Ca. 
1 St r .  Ca. 

S t r .  Ca. 
S t r .  Ca. 
S t r .  Ca. 

S r. G,. 
S t r .  Ja. 
S t r .  C3. 
S t r .  Ca. 

S t r .  Ga. 
S t r .  Ca. 
S t r .  Ga. 
S t r .  Ca. 

. -. 

DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 

C REF Vo 
3llDC-920KBOU 
911DC-92OFCllOL 
9 1 1 D b 9 2 0 ~ ~ ~ 1 ~  
911DC-920FCBIL 

1 911DF-920fFA03 
1 911DF-920FFAOL 

91DF-92OFFAIU 
911nF-92OFFAlL 
911DF-920FFBOU 
92lDF-92OFFBOL 
911DF-970FFBIU 
3 110T-920FFBIl. 

TRAY 
TRAY 
TRAY 
TRAY 

911C/DE M-Y 
911C/DE M-Z 
936BC-BI CC 
936EC-EI BB 
936EC-920FB D 
936EC-920FD E 

VOLT 
e 

CAGE - 
10.005 
10.004 
10.004 
10.004 
10.004 
10.004 
10.004 
10.005 
10.004 
1C.004 
10.03', 
10.004 
10.004 

SIC. 
COND' - 

- 
SCAN 

*Combined Cages 

NNCT. 

PWR SUPY 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DE FL 
DEFL 
DLFL 
DEFL 
DEFL 
DE FL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
AOAI 
AOAI 
DEkI 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
AOAI 
AOAI 

LOCATION 

D REF Vo 

911C-DF N-X 
911C/LL-A J-X 
911C/DL-A J-Y 
911C/DId-A J-Z 
920FL-A A-X 
920FL-A A-Y 
92P'L-A A-Z 

920FC B-Y 

I 
920FC B-Z 
916AC V-X 
816AC V-Y 
916AC Y-Z I P 3 6 M  I-Y 
9368, S-Z 
936CC Q-Y 
936CC Q-Z 
936DC H-Y 
936DC H-Z 
936EC F-Y 
936EC F-Z 
936BF T-Y 
936BF T-Z 
936CF R-Y 
936CF R-Z 
936DF I - Y  
936DF 1-2 
936EF G Y  
936EF G Z  
911C/DD L-Y 
911C/DD L-Z 
911C-DF N-Z 
TEST STR PITCH 
TEST STR ROLL 
LM TEST STRU X 
LM TEST STRU Y 
LM TEST STRU Z 
RW TEST STRU X 
RM TEST STRU Y 
RM TEST STRU Z 
LE TEST STRU X 
LE TEST STRU Y 
LE TEST STRU Z 
RE TEST STRU X 
RE TEST STRU Y 
RE TEST STRU Z 
RH TRUN PITCH 
RH TRUN ROLL 

IDENT. 
NO. 

0-06 
D-33 
D-13 
D-14 
D-15 
D-01 
D-02 
F 2 1  
D-03 
D-04 
D-22 
D-53 
D-54 
D-55 
D-46 
D-47 
D-42 
D-43 
D-11 
D-26 
D-09 
D-24 
D-48 
D-80 
D-44 
D-45 
D-12 
D-27 
D-10 
r+25 
D-I 9 
D-2u 
D-35 
Q-10 
9-9 
D- 70 
D-71 
D-72 
D-73 
D-i4 
D-75 
D-76 
D-7 7 
D-78 
D-32 
D-69 
D-79 
Q - 1 1  
Q-12 



ORIGWAL P>!X ?S 
OF POOR QUAL!i'Y 

. 

*Comqincd Cages 

Channels A-24 through B-13 were used f o r  40 channel scan of se lec ted information, 

TAEU I V  D. - INSIR~MEMATI~ HOOK-UP, "bD SUPKRT BpMn TEST 
$j 

LOCATION 

A REP Vo 
LU lRUN K-X 
Ln TRUN K-Y 
LH TRUN : I(-2 
RH TRUN P-X 
Ul TRUN P-Y 
RH TRUN P-Z 
LESB lRUN X-X 
LESB TRUN X-Y 
LESB' TRUN X-Z 
RESB TRUN Y-X 
RESB TRUN Y-Y 
RESB TRUN Y-Z 
KEEL 0-X 
KEEL 0-Y 
KEEL 0-2 

C" 916AL-A U-X 
916AL-A\ L!-Y 
916AL-A U-Z 
916AF U-Y 
ESBS Z-X 
ESBS Z-Y 
ESBS 2-2 
916AE W-X 
916AF W-Z 
92OFP C-X 
920FF C-Z 
911C-DF N-Y 

FESS 2 
RM TRUN -2 
Ltl TRUN -Z 
RHTRUN -X 
W TRUN -X 
RESB TRUN Z 
LESB TRUN Z 
916M-L Z 
916AF-C Z 

IDENT. 
NO. 

89 
92 
29 
30 
33 
34 

.-.35 
36 
37 
38 
39 
40 
0 

41* 
42* 
43 
44 
45 
46 
47* 
48 
49 
50 
51 
52* 
53 
54 
55 
56 
57* 
58 
59 
60 
61 
62* 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72* 
73 
74 
75 
76 

RINCZ. 

PVR SUPP 
D E n  
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
PEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL - 

' 

LOAD CELL 
Str .  Ga. 
St r .  CP. 
Str.Ga. 
Str .  Ga. 
LOAD CELL 
U>AD CELL 
LO19 CELL 
LOAD CELL 

aw 

SIC. 
CONDT 

B-1 
8-2 
8-3 
8-4 
1)-5 
B-6 
8-7 
B-8 
B-9 
B-10 
- 1  
B-12 
8-13 
8-14 
8-15 
B-16 
8-17 
B-18 
B-19 
B-20 
8-21 
B-22 
B-23 
8-24 
B-25 
B-26 
B-27 
8-28 
B-29 
B-30 
8-31 
B-32 
B-33 
8-34 
8-35 
B-36 
8-37 
B-38 
B-39 
B-40 
B-41 
B-42 
8-43 
8-44 
B-45 
B-46 
8-47 
B-48 
B-49 
B-50 - 

c w  

SIC. 
CONDT 

1 
A-2 
A-3 
A 4  
A-5 
A 
A-7 
A-8 
A-9 
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
4-17 
A-18 
A-19 
A-20 
A-21 
A-22 
A-23 

A-24 
A-25 
A-26 
A-27 
A-28 
A-29 
A-30 
A-31 
A-32 
A-33 
k 3 4  
A-35 
A-36 
A-37 
A-38 
A-39 
A-40 
A-41 
A-42 
A-43 
A-44 
A-45 
A-46 
k 4 7  
6 4 8  
6 4 9  
k S O  

Nt:CT. 

PWR SllPP 
Str .  Ga. 
Str.  Ca. 
Str .  Ca. 
Str.Ga. 
Str.  Ca. 
Str.Ca. 
S.r. Ga. 
Str.  Ga. 
Str.  Ca. 
Str.  Ga. 
Str.  Ca. 
Str.  Ca. 
Str .  Ca. 
Str.  Ca. 
Str.  Ga. 
S t r .  Ga. 
Str .  Ca. 
Str.  Ca. 
Str.  Ca. 
Str.  Ca. 
Str.  Ga. 
Str .  Ca. 
Str.  Cs. 
Str .  Ga. 
Str .  Ga. 
St r .  Ca. 
Str.  Ca. 
Str.  Ca. 
Str.  Ga. 
Str.  Ca. 
Str.  Ca. 
Str.  Ga. 
Str.  Ca. 
Str.  Ga. 
Str.  Ca. 
Str .  Ca. 
Str.  Ga. 
Str.  Ga. 
Str.  Ca. 
St r ,  Ca. 
Str .  Ga. 
S t r .  Ca. 
Str.  Ca. 
Str .  Ca. 
Str.  Ca. 
Str .  Ca. 
Str.  Ca. 
Str.  Ga. 
Str.  Ca. 

VOLT. 
@ 

U G B  

10.00o 
9.9655 
9.9657 
9.9659 
9.9658 

10.000 
1O.WO 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
1G.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10,000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

NO. 

SCAN 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

NO. 

SCAN 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

IDENT. 
NO. 

D-16 
D-17 
- 1 8  
D-23 
D-40 
D-41 
D-59 
D-60 
D-61 
D-62 
D-63 
D-64 I D-36 
D-37 
D-38 
D-50 
D-51 
P-52 
0-57 
D-65 
b 6 6  
D-67 
D-56 
D-58 
D-05 
D-23 
D-34 

50-10 
31 
9 1 
32 
90 
50-98 
50-34 
L12-10 
L10-7 

LOCATION 

B REF Vo 
W TRUN +Z 
LH TRUN +X 
Rn TRUN +Z 
RUTRUN +X 
911DC-DBO 
911CC-DBO 
911lX-DBI 
911CC-DBI 
911DC-BM 
911CC-BAO 
911DC-BAI 
911CC-BAI 
911C-DJ-IAO 
911C-DC-DBOI 
911C-DC-BAOI 
911DC-DAO 
911CC-DAO 
911DC-DAI 
911CC-DAI 
911C-DC-DAOI 
911DC-BBO 
911CC-BBO 
911DC-BBI 
911CC-BBI 
91lC-DC-BBOI 
911DJ-IBO 
911U-IBO 
91lDJ-IBI 
911C.J-IBI 
911C-DJ-IBOI 
911DJ-KBO 
911CJ-KBO 
91lD.J-KBI 
911CJ-KBI 
911C-DJ-KBOI 
911DJ-IAO 
911CJ-IAO 
911D.J-IAI 
911CJ-IAI 
911C-DJ-IAI 
911DJ-KAO 
911CJ-KAO 
911DI-KAI 
911CJ-KAI 
91lC-DJ-KAOI 
911DC-920FCAOU 
911DC-920FCAOL 
911DC-920FCAIC 
911DC-920FCAIL 

VOLT. 
@ 

GAGE 

1C.850 
10.561 
10.523 
10.642 
10.256 
10.526 
10.643 
10.517 
10.582 
10.645 
10.534 
10.530 
10.644 
10.641 
10.642 
10.651 
10.651 
10.523 
10.652 
10.581 
10.527 
10.612 
10.645 
10.532 
10.646 
10.641 
10.650 
10.581 

10.533 

10.543 
9.982 

10.538 
10.580 



1 Ctl'W NO. 1 
SIC. SCAN RINCT. LII LOCATION 

C-i 
C-2 

1 C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C - 1 1  
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 
C-32 
C-33 
C-34 
C-35 
C-36 
C-37 
C-38 
C-39 
C-40 
C-41 
C-42 
C-43 
C-44 
C-45 
C-46 
C-47 
C-48 
C-49 
C-50 

C REF Vo 
9111X-92OFCBOU 
9 11UC-92OFCBOL 
911K-920FCBIU 
911DC-920FCRlL 
911DF-920FFAUU 
911DF-920FFAOL 
9 11DF-920FFAI U 
91 1DF-920FFAIL 
91lDF-9 20FFBOU 
911DF-920FFBOL 
911DP-970FFBIU 
911DF-92OFFBlL 

911DC-920FFUL 
911CC-916AFUL 
911DC-920FAUL 
911CC-9 16UUL 
ESB 
ESB 
ESB 
ESB 
ESB 
ESB 
ESB 
ESB 
ESB 
ESB - 

ESB 
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