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FOREWORD

This technical  r epor t  documents  the resul ts  of a stud y to desi gn and

analyze  an installation for  incorpora t ing  the Low Cost  At tack Radar  ( L C A R )

ground movin g ta rge t  measu remen t  equipments and the re t ransmiss ion  equi p-

ments  into an AC- 130H a i r c r a f t .  The w o r k  was p e r f o r m e d  by ..he Miss i l e

Sy s t e m s  Division of the Raytheon Company under  Air  Force con t rac t  F33615-

76-C- 1331 .  The work  was monitored by Mr .  T. C. Pinkerton, A F A L/ R W T ,

A i r  Force  Avionics Labora tory ,  Wri g ht- Patterson Air Force Base , Ohio .
The author of the report  is M r .  H. F. Weisenburger , manager  of Flight

Test  Ins ta lla t ions .
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SECTION I
SUMMARY

The Raytheon Company Flight Test Installation Department has comp leteol

a de ta i l  desi gn and s t r u c t u r a l  anal ysis  for a Class II m a j o r  modif icat ion per

AFS C Regulat ion 80-33 to install the LCAR/GMTI  radar  in an AC- 13011 air-

c r a f t  S/N 69-6577  operated b y the 4950 Test  Wing .

The desi gn and analysis  t a s k  was s tar ted approximately 19 A p ril 1~ !7(,

and completed ansi submitted 14 September  1976 to 4950/PPMEB.  In ciep en-

dent  modi f i ca t ion  rev iew (IMR ) b y ASD/ENR and Safe ty  R e v i ew  Board  (SR B )

was  completed and accepted  11 November  1976.

The AC- 130H installation provides  a test  bed a i r c r a f t  that  retain s the

gunship f i re  control  system with one 40 mm cannon for  potential  g u n f i r e  t u s t

with sufficient  growth capability to accommodate the r e q u i r e m e n t s  of the

Re t ran  experiment  a s a  minor modification . The 7336 lb of equi pment

including a 4134 lb pallet mounted on the r ea r  ramp are  readily removable

as major  units to enable the a i rc ra f t  to re tu rn  to tact ical  confi gu ra t ion  with-

out additional demodification. The Class  II tes t  equipment can also be

installed in othe r AC- 130H a i r c r a f t  with minor modifications needed fo r  elec-

trical power in te r face  and r ea r  ramp t readway beef -up .

The design and analysis  has been submitted as a Ray theon  Company  en~~i-

neering data package D . N .  759347 to the 4950/PPMEB W P A F B , Dayton ,

Ohio .

• The desi gn as instal led in the  AC- l3 OH mee t s  all s t r u c t u r e  and tlig i i t

safety requi rements  ~ s specified in the con t rac t .

ii
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II

- SECT ION II

LAYOUT AND DESIGN

The equipment  requi red  fo r  the LCAR/ GMTI  exper iment  e s s e n t i a l l y
consisted of the basic LCAR uni ts , namely, the sensor  assembly (C- 1)  con-

sisting of the radar  antenna , g imbal system , radome , optic s , pedes ta l  i n t - r -

face  unit;  and the s t ruc tu ra l  beam and suppor t  box. The t r a n s m i t t e r  rac i c

( C - Z )  is a sing le bay 19 in . rack s t r u c t u r e  containing the t r a n s m i t t e r  L I O C-
t r o n i c s . The receiver  si gnal p r o c e s s o r  (C- 3) assembly cons is t s  of the r a d a r

rece ive r , signal p r o c e s s o r, and power supplies m ounted in the ori ginal B- ~ o

t rapezoidal  s t ruc tu re .  This s t ruc ture  is mounted on top of a support  struc-

ture  so desi gned as to contain four  bays of 19 in. rack equi pments  and

r e s e r v e d  fo r  the Ret ran  experiment equi pment .  The GMTI r e c e i v e r  a s s e m b l y
is mounted on the side of the support  s t r uc tu r e .

The test  directo r and r ada r  cont ro l le r  console ( C-4 )  is a double bay

19 in. rack s t ruc tu re  containin g cont ro l s , d isplays , computer and associated

equipments .  It requires  two ope ra to r s  seated side by side. The record ing

equipment console ( C - 5 )  is an identical s t r u c t u r e  to the C - 4  rack , and con-

tain s control s, displays, and data record ing  equipment .  It r equ i re s  one

seated opera tor .  The ta rge t  s imulator  console is similar to t h e  C - Z  rac1-~
and contains t a rge t  simulators, electronic s and data r e c o r d e r s . T u e  video

recording equipment table ( C - 8)  cons i s t s  of an I. 0. and moni to r panel  \ \ i t l I

t w o  video tape r e c o r d e r s  that  a r e  vibration isolated on a plate. I nt e r c l ln n e c t

wi r ing  and cables together  with power d is t r ibut ion, i n v e r ter s  and c o n t r o l s

comp lete the r a d a r .  The desi gn is suf f ic ient  to power the R e t r a n  e x p l . r i ni e n t .

The r e q u i re me n t~ for  the Re t r an  experiment  g ro w t h  will add a 19 in.

s t ruc tu ra l  rack identical to C- 2  tha i r equ i r e s  a seated o p e r at o r .  ?u ldi t ional

equi pments will  be moun ted  in the base s t r u c t u r e  of C-3 (one a d d i t i o n a l  com-
puter  will be installed in the C-4  rack and som e equipment  r e l o c a t e d )  with

appropriate  in t e rconnec t ing  cables .

The instal lat ion of the equi pment  in an ope ra t iona l l y conf igu  r o d  gu n sh i p
opera ted  by TAG and p r o v i de d  te  -l~ ~O TW for the  ex p e r i m e n t  0 11 11! f l y t  1 4 ’

physical ly accomplished wi thou t  r enu  -~f 1 0!
’ 

s o m e  ( ( 1 ) 1 ’ r a I i ~’isal e q s t i p t s o s n t
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i r  I 1 h r ~’ i i t  ~ t ’~ ’ ’ \’ l a v c ” , i t s  of t h e  L CA R/ GM T I  e c e Jip l s l e l t .  impobing various

t ( j L l t ! i 1 U t ? 0 1 r ,  I v a l s , ‘.\t ry ’ I l c ’Ve i Il I )ml  and s t u d i e d . These we r e  ‘) r e s l ’ at l ’d  to

AS!) /s )~~~ aa c~ ‘I’) ~ U ‘ 1 ’ \V , and  lb ’s  I U I i  d i r e c t i o n  was  r i v e n  to Ravtheoii . USA 1’

A~ — i  ~0~ ! ~~‘ 1 T I 5 . I 1 ( )  S ~N ~~ s 7 I was  d l e s ign a t e d  as  t i l l ’  t s ’~~t bed A/c. ’ ~vi~ L the

I ’ d  - 1 l1~~’ 
• .l~ t y s l i l i  p i l i l O t  1’ e y i ~ “ e l ’  t w o  I ll  ru ’a rI .~ () Il i l i l V I I I  C’ an g u n s  •~ 0

I n ( 11 Il l  t I f l I ’  S t  I I  , ‘ ‘ 1 ~ll I ’  ~~ ! ,~~ iit hr  .1 S S  Ii I I . C ’ 1 1 1 1 1 1 1 1” !  I I ’ ‘ I I  Iv l(~ I 1 l 1 ( ~~’ . • i ? .  c — 
•

I y I C S , ‘ aL  s It~~~~.l U , S  e o \ ’ e r l ! lr  ~~ lili fl ItUI’1S , tc ’ y i l 1 f l h l i L ~t 1 I l S  an d  t he i r  ( S 5 O I I I 1 t 1 I S I ,~

p ’ ,~~t~t l ’_ . t he  10’-’ tom L ’ , l l f l O f l  are ! i ts  f lo o r  s u p p o r t  s t f ’ I u ’ t t l r e .  f o rw a r d  O I l ’ !

a d  I t )  1 mm ~rn mo  ~ f o r a l2 l r a c k s , 10 rum amm o s t o r a g e r a c k , gun  g a n t ry

S t I f l E !  i f l C I ’ t ’ ,~ l t ~L~ a)t N I V ,  rheac ! rai s, crash st ats nfl f or e :ar d  s ’ ar e o  f l o o r  a n t i

e l i  t he  c i  r t,~~D r a mp .  -l he 40 inros ru n  and i ts  a s s o c i a t e d  i r e  ~n n t r o l  sy s t e m

r ’n i a i n e d  in the a i r e  raft for possible gunfire t e s t i n g .

‘Th e  r em o v al  of the equ i p me n t  provides ! almost the full s’argo a rea  f o r w a r d

of t h e  I i  re  control r e ~m ansi all of the c a r g o  a rea  af t  of 40 mm cannon  to the

r e a r  C a r l o  d o o r .

Comp let ion of the installation studies and locations of the equi pment

‘, S l l l t  s I t  in install ing the sensor , C- 1, through the f o r w a r d  20 mm gunpor t

s i m i l a r  to the ori g inal installation. The t r ansmi t t e r, C- 2 , w a s  located jus t

a f t  of C- 1 and floor mounted facing af t  with the video r e c o r d e r s  ( C - 8 (  bein g

m o u n t e d  on the mini gun table. None of these units  a r e  pal le t ized but  i n t e r f a c e

to exJst ing ca rgo  t ie-down fittings on the floor and , in the c a c~L’ of C- X , t hi ~

ex is t ing minigun t ie-down bolt holes were  used.

The final  a r r a n g e m e n t  cho sen for the C- 3 ins ta l la t ion  on t~~~~ ’ ca r n ,  f lo  r

a f t  of the 40 mm cannon required onl y the u se  of n ine  c a t - g o  t i e - d o s ’s a nf l

t h r e e  on each side cover ing  about 13 ft 2 of f loor spa ce .  Fi i i~’ s m a l l  a r ca  did

not  lus t i f y the insta l la t ion of a half s ize  type  4~~3L palle t C L I ’ , c r i n g  app r , x i -

mnat e l y 28 ft 2 of f loor space. The C- 3 instal la t ion can be r e a d i l y  moved t o  a

d i f f e r e n t  location to accommodate the replacement  of t h e  40 m m  ca n n o n  b y

the 105 cannon , in which case it is moved 40 in. f o r w a r d . I- ’ r o c ’i ’ . i s i o s  h a v e

been made to instal l  the Re t ran  rack , C- 10 , and its o p e r s i o m  s sea t  on t h e

s tarboa rd side of the c a r g o  f loor jus t  af t  of the f i r e  control  room an d  l or w a r d

~sf the j u m p  door .  The operato r will face f o r w a r d  w i t h  the rack  f a c i n g  a f t .

The r e q u i r ” l l i e t i t ’ c  fo r  the location of C- 4 , C- ~‘, C- 6 and the o p e r a t o r s ’
S.

sea ts w e -  I’ 4 ’  d i c t a ted  by s e v er al ma Or cieniands. M a n d a to r y  r I s I t t i r e m e nt s

kee p a nun l i r i t i  ni clue  r gen cy e s c a p e  ai s~~’ of ~ C) i n .  cs i ( i th  to  t h e  r e a r

-— — - —~~~ — 
_ 4~~• • -. — “•~~~~~~~ • .— — ~~~~~~~~~~~~~ ‘ 0~~~ ’ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~



c a r g o  door , add additional inte r face  panels and t es t  equi pment  to each ra ’~’k

while reducing the overall spac e volume occupied by each rack, two additi~n cah

Uni t ron  power  supplie s to the existing three  and find space fo r  them , dev i se

a p r ime  power  sys tem so that onl y the r ada r  needs  to rece ive  g round  tes t

power  and not the whole  a i r c r a f t .  It was also des i rab le  to have  a c l ea r  t r a f -

fic c o r r i d o r  th roug h the a i r c r a f t , visibility for  all o p e r a t o r s  of each of the

th ree  consoles , visibility of the radar  moni to rs  by on board o b s e r v e r s ,

vibration isolation of all racks  and read y access  to the r e a r  of each rack

for  service .  The resu l t  is that  a full pallet was desi gned to fit the c a r g o

ramp having th ree  floor levels , the  lowes t  of which supports  C-6  on the R h !

side facing inboard .  The second l e v I l l  suppor ts  the th ree  seat s t r u c t u r es

and has fou r power  supp l ies  mounted  benea th .  The th i rd  level  mounts  C- -i

and C- 5 side by sid e f a c i n g  fo r  a rd  wi th  a Z2 in. aisle space between them

on the airc raf t  cen tei jine , p r o v i d i n g  t i i , ’  s a f e l y  escape  a is le .

Pinal desi gn of the cable and power  .n t e r c o n n e c t i o n s  w e r e  resolved! and

Ited  to the 4950th 1W Mod c e n t e r  for  approva l .  An exisi t ing g u n s hsp

pport structure design was chosen to c a r ry  all cabling and in t e rcon-

ions  overhead with drops  to each r a c k  I . 0. panel . Th i s  r e s u l t s  in a

s t ruc tu ra l  sheet  metal cable support , tee shaped in c ros s  section , that s t a r t s

at the C - 2  rack and run s straight aft  on the  por t  side to the cat-go r a m p  w h e re

it ang les up to c r o s s  the a i r c r a f t  to the s tarboard  side ang ling down and for-

ward to C-6 .  ProvisIons are  designed to c a r r y  it fo rward  to C- 10 for  the

Ret ran  experiment .  ‘With minor exceptions , all the LCAR/ GMTI  and R e t i - a n

cables will be supported by thi s cable s t ruc tu re .

One major  requ i rement  for  the installation specif ies  that the L C A R/ GM T I

equipment be readily removable  (within 24 work ing  h o u r s )  should the a i m - c r a f t

be recalled for  tact ical  needs .  It was also anticipated that  the r a d a r  would

be removed and re ins ta l l ed  several  t imes as variou s p r oj e c t s  w e r e  assi gned

to the test  a i r c r a f t . The design mee t s  these  r e q u i r e m e n ts  by bein g rei i iov-

able in six major  i tems , the radar  s e n s o r  C- 1 r emoves  t h roug h the f o r w a r d

20 mm gunpor t  with the b-ox removed f rom the floor t i e -down.  The t r ans -

mi t te r  C-2  removes as ‘a unit , f loor  plate included. The r e c e i ver / s i gnal

p rocessor  C- 3 detaches  f r o m  its nine ca rgo  t ie -down f i t t ings  to  r em o ve  as

a unit .  The ca rgo  ramp pallet con ta in ing  C-4 , C - h  and C -6  r e m o v e s  as

a single unit .  The cable support  s t ruc tu re  used the ex is t in g  g a n t r y  c r a ne

— 
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beam brackets and r e m o v e s  as a sing le item , cables included.  All units can

then be r econnec ted  in the tes t  l abo ra to ry  for  f u r t h e r  deve lopment  work  until

r eins tal la t ion in the  same a i r c r a f t  or s imilar  AC- 130H a i r c r a f t .

The a i rc ra f t  installation is detailed on Raytheon Company Drawi”sgs

759348 Rev 3 , LCAR/GM TI - AC- 13011 Inboard Profile, and 759308, LCAR

Inte rconnec t ion  Block Diagram which a r e  par t s  of the Raytheon Company

eng inee r ing  data package Drawing No. 759347 Rev A , dated 14 Septembe r 1976 .

a-

~~~~~~~~~ ~~~~~~ -— ‘- —~~~~ --~~~ ~~~~~~~~~~~ ‘--“-- .--- ‘-— --- ~~~~— . - -~-~~ -— A



SECTION III

STRUCTURAL DESIGN

The structural requirements for the installation we re def ined  by con t r ac t

f rom Air  Fo rce  System s Command Desi gn Handbook 1-N second  Edition ,

Revis ion No. 4, 20 January 1975, desi g n  note 6A2 1. 1 w h i c h  s p e c i f ie s  MI L-

A - 8 b o SA  Amendment  2 (USAF) dated 7 November 1973 , and note u A 2  1. 2

specif ies  an ultimate factor  of safety of 1. 50. This resul ts  in basic c r a s h

load fac tors  of:

Longitudinal 16. Og forward , 16 . O g a f t

Lateral  8. O g ri ght , 8. O g le f t

Vert ical  ,, 16. O g dow n , 8. O g up

When the ultimate factor  of safety 1. 5 is applied ,

Long itudinal 24. O g forward , 24. O g aft

Lateral 12. Og rig ht , 12. O g left

Ver t ica l  24. Og down , 12. O g up

(all loads acting separately)

the r e su l t s  a re  cons idered  quite hi gh in view of the fact  that  they a r e  app lied

to a ca rgo  a i r c r a f t  whose ult imate c ra sh  loading is somewhere  near  9. 0 g.

On the ori ginal installation in the C- 130A the “John son racks ’ w e r e

installed and s t r e s sed  by 4950 TW . Raytheon was responsible  f o r  design ,

analy s i s  and installation of the sensor ( C - i )  which was desi gned for  a c r as h

ult imate load facto r of 16. O g fo re  and aft  and substantiated by Raytheon  L W A R

st ruc tura l  analysis , SM 74- 192 16 September 1974. Raytheon was a l s o

responsib le  for  installing the equipment in the USA F racks  and a s su r ing  that

the installed equipment was flig htworthy.

Raytheon had been advised that ASD/ENYO had reevaluated the “Johnson

racks° and revised th e i r  rated equipment load capability down to approximate ly

87 lb per bay to mee~
’the 16 . O g c r a s h  condition. The r acks  w e r e  at that

time a l read y c a r r y ing equipment wei ghts f rom 200 to 325 lb per bay and w i t h

7
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tie’ add i t ion  of C \~ l:i r e q u i  r en i e n t s  some a d d i t i o n a l  wei g ht was  to be ext ,ec 1  d .

The d e s i g n  and anal y r i s  c o n t r a c t  was to be acse i rtiu i shed  c o n c u r r e n t l y

w i t h  ms f a b r i c a t i o n  and i n s t a l l a t i o n  con t rac t to m i - s t v - r u  tight s c h edu l e s .

To a s s u r e  t iast  a c o n c u r r e n t  e f f o r t  would succeed wi thout  n eed  fo r  rev. ork

or r e a n a ly s i s , c o n s i d e r a t i o n  ~-‘as g iven to in c r e as i n ~’ the u lth rnate f ac to r  of

s a f e t y  (MS f r o m  M S = l .  50; an MS =2 .  50 was chosen for all r a cks , sub s truc-

t ar e  and i n t e r fa c e  to the  a i r c r a f t  s t r u c t u r e .

M ax i m u m  w e i g h t  l imi t s  of 350 lb per 19 in . rac k per bay w er e  e s t ab l i s h ed

fo r  anal y s i s  and eva lua t ion .

T h r e e  r a c k p roposa l s  w e r e  cons idered  for C-2 , C- -i , C-5 , and C - f .

‘rhe w e r e :

1)  R e w o r k  the  “Johnson racks ’ to m i  ‘t the r e v i s e d  load s
2 )  h)t’sig n ansi b u i l d  new racks  to an sx i s t i e . .  Ra~’t he ’or deve loped

rac k d es in n
3) Fab r i ca t e  new racks  to a USAF 6~~85 TS e x i s t i n g  des i gn

o p e r a t i ng  in -1950 TW a i r c r a f t  at 1-IAFP . N M

In two w e e k s  the th i rd  approach  was dropped b e c a u s e  the  rac k could  ‘~ot car t’~
the load , the Ray theon rack  could meet  the r e q u i r e m e n t .

The dec i s ion  to r ework  the “Johnson rack ” was  chosen o or  the R a y  thi ’on

r a c k  in that  no tooling was  r e q u i r e d  and almost  all  the equi p nen t  i n s t a b t a t i o n

a l r ead y exis ted in the inner  rack .

The r e w o r k  of the “John son r a c k ”  was to r emove  a!id s c rap  the oute r

f r a m e  to lower  the center  of g rav i ty  and pitch moments  for a botto m shock ”

v i l ) r a t i Of l  i solat ion mount sys tem.  The inner  “Johnson  racks ” w e r e  then

b e e f e d  up b y the addi t ion of a heavy ang le at the in s ide  bottom c o r n e r s , the

addi t ion of a 0 . 500 in.  th ick facep late on the f r o n t , a 0 . 375 itt . th ick  r e a r -

p l at e on the r e a r , a 0 . 3 7 5  in . thick pase plate on the bot tom , a 0 . 188 in .

t h i c k  shee t  on top and s ides  with a 0. 50 x 3. 00 x 2. 00 in .  thick angle t i e ing

the base plate to the f ron t  and r ea r  plates .  AN4 , AN S and AN6 bolts  w e r e

used to bolt the assemblies tog ether.

C-2 and C_ f  w e r e  a lmost  the same excep t  for mount ing  o r i e n ” at ion w h i l e

C — 4  and C— S  w e r e  iden t ica l .

Since C-I  had been  anal y z e d  to 16. Og c r a s h  load and s t i f f n e s s  had been

the d e s i g n  r e q u i r e m e n t , no r e d e s i gn except  for i n t e r f a c e ’ and f a i r i n g  c e a n s i d_

m i t  ion ss’j S r &‘c
~
u i r ed .
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Tiei upper  port io~ of C- 3 was sa t i s fac to ry ,  having been desi gned to hig h

g loads , but when the table supporting the upper  section was  analyzed  it

showed s t ress  levels exceeding 375 , 000 lb. Accordingly, a new table was

desi gned and fabr icated  incorpora t ing  f o u r  19 in. bays.  The e x t r a  r ack  space

was  r e se rved  for  the Retran program .

As stated previousl y, only one pallet was designed and built for  the ca rgo

ramp. The design picked up all existing 5000 lb ca rgo  t ie-down fit t ings and ,

when based upon the ultimate values of the two NAS 1105 bolts in each f i t t ing,

appeared to meet the structural crash loading. Concurrence was sought by

Ray theon f rom USAF 4950 TW and ASD/ENYO ~‘or the desi gn .  This t ime

ASD/ENYO established the ultimate load on the ramp f i t t ings  at 5000 lb

each. This required that the ca rgo  ramp treadways  and the c e n t e r  floor panel

be locally s t rengthened to assure  meeting the imposed c rash  loads with a

marg in of s a f e ty  of 1.0

Raytheon ’ s design , as fabricated and installed in USA F AC- l 3 OH  S/N

69 - 6 5 7 7 , meets positive s t ruc tura l  marg ins for  all equipm ent r acks  and

s upp or t  s t r u c t u r e  with an MS ~i . 5 and i n t e r f a ce  to the a i r c r a f t  s t ru c t u r e

of an MS = 1. 0. It is to he noted tha i. j u s t  days after  Raytheon  completed its

des i gn and was f in ish ing its installat ion in the a i r c r a f t  the c ra sh  load

fac to r s were  reduce c t  to half the values  specif ied in MIL-A-OO 886~~A

Amendment 2 , 7 November  1973. The instal lat ion v , ’as comple t e d  to  t h e

ori g inal requi rements to save the cost  of addit ional  r edes i gn and 

a n a ly s i s .9
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SECTION IV
STRU CTURAL ANALYSIS

s t r u c t u r a l  ana l y s is d o c u t i ’ , e n t a t i o n  r e c~u i r ed  by t }o s tud y wa - - pc -r -

i o rn ied by R a y t L~ ’on and ~u b m n i t t c d  in a cco rdance  w i t h  Dl-  E- I 1DB to I 00/

t l ’
~~ . ’ EB , as  p a r t  of t i e  enn1Ie ’~~r i og  data paci ’~age  l)N 7 ’ ’ i 3 1 7 .

The -e’- , c t u r a l u ’ O ’  e , racks , ,ah lc , and p a L i ~’t we re  a ;~~ l;~’ed I ’  r t i m 5

r ei~u i red  c r a s h  load s . The p a l l e t  c o n — i d e  r ee l  t o e  i n a x i n  , : - ‘ -~~ - t i e ,  : r ’ m , ,

t he  c~ a i n et ~, and c h a i r , - . A load a c t o r  of \ i ”~~/ .  S v, ’,t s u s e d  in ana l y s i s  if

t h e  r a e  K a. ’, : table s t ru c t ’  r i -s . ‘, , ,e r n ’, c g iu~ Cf ~a;’ey a m’ s’ v, i t h  r e g a r d  to

ultim at e  values;  aol  l a ” n c  def lec t ion s , y i e l d , and pl a s t i e . i t y  i’, e r s

acceotable .  I’ae N A S T R AN  cu~i p et er  p r o g r a m  w a s  U s e d  t o  dee- rmn ine r r l en l t ) , ’  r

f o r c~ s ansi section st r e~~se s .  Hand ana l ys is was  employed  to e v a l u a t e  con-

ne ct  i On  de ta i l s  and to d e t e r m ine  f’ifS se -h e r e  bend ing  m o d ul us  of  e ’ ! m p t u  r e  i ’ f l  —

si d er a t i o n s  a r e  app li able . The ana l y s i s  of the i n t e r f a c e s  of the equ i pment

to the a i r c r a f t  t i e -down f i t t ing was p e r f o r m e d  for  MS = 1. 0 .

The ana l y s i s  is published as Ray theon memos;  L W Ab  St r  ir a l  Anal ys i s ,

Memo No. SM-75- 19 1 , 2 Augus t  1974 , Final S t ruc tu ra l  Anal y s i s  of LC AR /
GMTI  Cabinets  and Pallet S t r u c t ur e  Memo No . S M-7 6 -l  56 . 14 Seut e ’mb er

1976 , and Addendum to “Final Structural  Anal ysis  of LCAR/ GMTI  C a b i n e t s

and Pallet Structur e ” Memo No. EAM-76-059 , 6 December  1 ’7 ( .
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