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Subject:  A/lceting held December  1, 1966 to 3ev lew Problerns  w i ~ h  
I _-" 

the  1-3-1 Engines on S - 1 3 - 7  a i ~ d  S- fS-8  

M a r  shall ,  Ch rys l e r  and ~ o c k e t d y n e  mznagement  and technical  pe r  sonnsl  
convc:i-ieci i.1: thc I 0  ConEr:rei~ce Room on December  1,  1 966 and reviewed ' 
t h ree  recent problems. Mr .  Lowrey ox' Chryslor  alld IVY. 5011~8011 of 
Rocketciync? p r e sen t ed  t h e i r  findings r e g a r c l i ~ g  the  d i scovery  of 12 p ieces  
oi  T c f l o i ~  beIliad the in jec tor  p la tes  of thc engine ix; position j: 4 on the 
S-33-7 Stage.  iUr. Lowrey r e a d  the  i c t t e r  which C h ~ y s l e r  had t r a n s m i t -  
ti'.ci t o  the  Government  s ta t ing the  act ioc . taken c?n6. thc r e s u l t s  o i  the i r  
i;:vestigation. Of spcc ia l  i n t e r e s t  w a s  that .  the  S-XU -7 p ~ o p ~ i s i o n  sub - 
s y s t e m  had Sees specia l ly  inspected ( i n  the na ture  of a qcc~l i ty  spo t ch2ck )  
to ver i fy  worlcrnanship and t h e  flight wor th iness  of the components.  
C h r y s i e r  had composed a b e s t  f i t  of the  12 p ieces  of Teflon which were 
fo11nc1 to  maice (with reasonable  f i t  consider ing ttic cnvironmcnt  ,to which 

' .  
tile Teflon had  been suLj:::cte?;j 3 sing:? p iecc  oi Tcl lon about two s q u a r e  
inches  i n  a r ea . ,  

. - 
iMr. Johnson dt:scrloed Ki;cketdy:~e's ef for ts ,  w k c h  had bee= quite 
extensive  on the p a r t  of the Xcosho plant, towarc', locating L ~ C ;  sou rce  of 
i7 ~ n e  m a t e r i a l .  He a l s o  p r e sen t ed  da ta   or^ the S-IB -7  engizes  which indi-  
ca ted  tha t  the  engine in  posit ion +,! 4 had peYiorliiled sl ightly d2fe:rently 
<;Gl-illg s+--,+.: I . L ~ - L ~ . ~  ,. than i t  had in  n rev ioas  t c s t s  anci tha'i the. : )GSl!lO?i . . < 8 engine 
had  per iorm.ed s i n ~ i l . a r l y ,  CI:rys!er had  presc:nted a s tage LOX sys tem.  
schen la t i c  which slsowecl that,  if  a s ingle  pi.cce. of 'l'eilon i?;-id beer, in  the  
LOX s y s t e m  and had Isrol<cri into parts ? r i o r  to !czvi!.lg the  LOX sump  f r o m  
LOX t&n!c # 1 ,  some of the  p ieces  could have gorten izto i:kc posii-ion ;! 5 
engi.r?e. Rocicehidyne hacl. 1ea::ncd of a f iberopt ics  tool which could bc u sed  
to inspec t  the  area behind the in jector  p la te  of an engine with good confi-  
dence of fintiifig any  fore ign  m a t e r i a l .  It  was agreed that  the engines in 
posi t ions  ij 5 ar,d # 8 w e r e  sus.pects arid would be  opel~irld i o r  inspection.  

NOTE: Subscqueilt to  the meeting,  So la r  h a s  provided C'rirysler wi th  
ehvez p i ece s  o f t h e  Teflon which i s  u sed  t o  p ro tec t  the l i ne s  

rn f r o m  c l amps  dur ing welding, i h e s e  t h r e e  p ieces  a r e  of the  
s a n e  gene ra l  s i z e  and shape and have thc  s a m e  mark ings  a s  
:he Teflon found i n  t he  engine. Review of the f lex joints in  the 
l i ne  r evea l ed  that  the Tefion could have been  lodged in such  a 



manner  that considerable turbillence in the LOX would have 
been requi red  to  dislodge i t ,  This establishes the source of 
the Teflon and, since the l ines  a r e  not common with any other 
c n ~ i n e ,  it has Lccn dccidccl not to  inspcct the other lines a s  
agreed  in the subject: meeting. 

The next subject discussed was  the discovery of s teel  filings in the FAE3U 
scrccn on engine $ 6  after the s h o ~ t - d u r a t i a n  flring of S-IU -8. A study 
of the LOX sys tem revealed that  thb  f i l tngs could have c o m e  f r o m  the 
ground sys tem o r  stage components. Effort i s  colztinuing to establish 
the source  of the l i l ings.  It was  concluded that the s teel  filings in  the 
engine did not co-i;_t-.ribute to  the other trouble encountered with the engine 
z~lrbinc which was  discussed next. 

The turbine fa i lure  of the position 8 6 engifie on the S-13-8  Stage was  the 
ihird subject discussed.  Mr.  Cox of Chryslcr  described the problem, a 
frozc:n turbine shaft, and thc effor t  t o  unfreeze the shaft. The presentation 
revczlcd a lack of conformance*to written procedures  by field.personnel 
2p.d i l lustrated the need for  m o r e  thorough processing of Defective Mater ial  
Notices { DMN1 s ) ,  especially those relating to  Government furnished 
cquipmen"; In this  occurrence,  a torque of 800  in. / lbs .  was applied to  
the turbine shaft when the applicable quality control specification allows 
f o r  a f o r q u e  of only 150 jn. / lbs .  to  b e  applied. 

Personnel  from Chrysler  field tes t ,  T e s t  Laboratory, Roclcetdyne, and 
1 0  w e r e  present  at  a meeting held p r io r  to the short-duration s tat ic  t e s t  
of S-IB-8 a t  which the recommendaxion was  made  to  go ahead with the 
s tat ic  tes t .  All conccrned w e r e  agreeable to  continuing with the firing 
p r io r  to  authorization to go ahead by the S-IB Stage P ro jpc t  Manager. 
Lt was confirmed that a'iil ea r l i e r  repor t  that ChrysZ~:r, Rockt:edyne And 
T e s t  Laboratory personnel w e r e  opposed to  conducting the short-duration 
s tat ic  f i r ing was  in e r r o r .  Actions have been initiated to improve the 
operational aspec ts  of s ta t ic  tes t icg and also the pre-launch checkout 
operations.  

Mr .  Jchr,son confirmed a previous r epor t  that a s tainless  s teel  mater ia l  
. % 

!-',-cl 'oec?n uscd to manuiacture co r t a i~>  turbine Xades, including some 42  
c,i ;hose on the tsngine which failed. Data pertaining to this problem were  
-In:i:ed a t  the t ime  of the meeting, partly because it was  not confirmed 
-::+.il v e r y  l a t e  on November 29 that s ta inless  s teel  had been used in the . - 

. # >  , - d c s ,  and part ly  because a s t r ike  a t  Haynes Stellite ( a  division of Union 



h r b i d e )  i n  Kokomo, Indlana, prevented rap id  a c c e s s  to knowledgeable 
p ~ r s o n n e l ~  Pending definitive data,  a l l  I-I-1 engine turbines ,  Thor  engine 
tu rb ines ,  and At las  engine tu rb ines  a r e  suspect .  Rocketdyne has  
establislzecl that X - r a y s  ex i s t  Lor the individual b lades  as woll as the  
turbine  a s s e m b l i e s  a s e d  i n  all H-1 engines.  T h e s e  X- rays ,  or iginal ly  
made  f o r  weld inspeclion,  a r e  being rcviewed because  s ta in less  s tee l  
shows u p m o r e  dense in  X - r a y s  than does  the Haynes Stell i te  21  rnz te r ia l  
ivlz ic . f i  3Iiould h:~.y.o boon usc:d, Thiw p ~ * u c o d u ~ c :  is ihc?icativc: of bad tu rb ines  
when both m a t e r i a l s  a r e  u sed  in  the  s a m e  wheel;  i t  m a y  not b e  indicative 
if a l l  b lades  on a turbine  a r e  made  of the  s a m e  ma te r i a l .  It  w a s  a g r e e d  
to f u r t h e r  study t he  exist ing X - r a y s  and to  evaluate. t he i r  ac tual  confidence 
f ac to r  f o r  the  investigation,  

Rocketdyne w a s  to  continue a cornprehcnsive investigation of the  p rob lem,  
wi th  support  f r o m  the  Government  to  m e e t  with I-iaynes Stel l i ta  personne l  
and obtain r e c o r d s  even though they a r e  on s t r i ke ,  P & V E  will invest igate  
xhc validity of the  X - r a y  techniqpe.  Special  action i t e m s  which r e su l t ed  
f r o m  the  meet ing a r e :  

1. An investigating teain,  with Qua1 Lab ( M r .  E. IMintz) l e a d e r  - 
ship,  wi l l  v i s i tRocke tdyne  and Chrys l e r  (unannounced) a t  the working 
leve l  to  invest igate  p rocedu re s ,  and compliance ro these  p rocedu re s ,  
r ega rd ing  the  handling of the  engines.  Areas: to  he  investigated include 
t he  packaging p rocedu re s  fo r  the  engines and the protect ion provided 
dur ing transportaxion,  especia l ly  regarciifig a c c e s s  to  the engines by 
unaur,horized personnel .  The  exper ience of the i n spec to r s  who w e r e  on 
the  job a t  the  t i m e  the  p rob l ems  cievelopcd will  a l so  b e  checked. (Subse-  
quent  da t a  regard ing  the  s o u r c e  of the  Tef lon r e q u i r e s  that  th i s  action b e  
extended to  Solar  ' s oper  atioxs. ) 

2. A horoscope  inspection will  b e  made  01 the  region behind the  
in jec tor  p la tes  fo r  engines 8 5 and # 8 on S-IB-7.  (Th i s  action ha s  been  
sa t i s f i ed  by the  de te rmi :~a t ion  of the sou rce  of the  Tef lon . )  

0 

3 .  T h e  Enginc Office wil l  evhluatc the  incorporat ion of a s c r e e n  
a t  the  engine in le t  ducts  to keep  foreign nzatter  out of the  engines.  

4, The  i~andl ing  of procedul-es and DMN's a t  Stat ic T e s t  wil l  b e  
rev iewed  and/ o r  brought  in to  l ine  with Michoud requ i rements .  

5. F u t u r e  DMN's p r e p a r e d  by Chrys l e r  wil l  contain t he i r  r e c o m -  
mendat ion f o r  a iix. 



6. Chrysler  will institute 3. sys tem for logging the t ime cr i t ical  
propulsion subsystem feed line joixts a r e  open and also log the name of 
the man responsible for  the operation. 

7 .  Eiocketdyne will review other engine performance data which 
could indicate a variation in engine performance due to foreign ma t t e r  in 
the system. 

8 .  Chrys ler  will investigate possible sources  of the s tainless  
s teel  f i l ings f r o m  both the ground sys tem and f r o m  the stage. 

9 .  The data requirements  for  the engine log books will be reviewed. 

10 . .  A study of c r i t e r i a  for  the torque testing of the turbine shaft 
will be  made and new vallres established if  required. 

11. The Engine Office will continue to investigate the s tainless  
s tee l  turbine blade problem and develop a position for  correct ive action 
with.in one week. 

bL&d~&dw& Arthur W.  ~ h o m ~ f i  

cc: ' 
DEP-T, Dr.  Rees 
I-DIR, Gen. 0' Connor 
i-DIR, D r .  M ~ a z e k  
R-DIR, M r .  P c i d n e r  _ -  .._---..,*. ----.-.----- 
i-1iii3 -MGR / Col. J a m e s  
I -E-MGX, /iif. Brown 
I-E-IT, smi th  
R-TEST -ST, Mr .  Kaschig 
R - P & V E - X F ,  1Mr. MacDonald 
R-QUAL-J ,  Mr. Mintz 
I-MICE-Q, M r .  Smith 
l locketdync,  M r .  Johnson 
CCSD, M r .  Lowrey 
CGSD, Mr. Vehko 
CCSD, M r .  Wood 
CCSD, IMr. Cox 
CCSD, Mr .  Pa t r ick  


