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Explosives Operations Programs 0 

W E A P O I I S  C O M P O N E N T S  P R O D U C E D  

Weapons support  product ion dur.ing 1 9 7 4  c o n s i s t e d  of  t h e  manu- 
f a c t u r e  of t h e  fol lowing major c a t e g o r i e s  of products :  
de tona tors  f o r  we'apon pr imar ies  , detonators .  f o r  t imers  and ' 

f i r e  s e t s ,  s o l i d  d i e l e c t r i c  switches , t r ansduce r s ,  f i r e  s e t s ,  
explosive t imers,  explos ive  a c t u a t o r s ,  p e l l e t s ,  j o i n t  t e s t  
devices ,  s p e c i a l  a p p l i c a t i o n  explos ive  dev ices ,  and t e s t  
devices .  These c a t e g o r i e s ,  excluding p e l l e t s ,  inc luded  49 
products .  
t u red .  There were 2 1 9  submi t t a l s  t o  t h e  AEC of components 
produced by Explosives Operat ions,  wi th  an acceptance r a t e  o f  
93.1%. I n  a d d i t i o n ,  1 8  l o t s  of B-items, f o r  which Mound Labora- 
t o r y  has engineer ing  and i n s p e c t i o n  r e s p o n s i b i l i t i e s ,  had a 
9 4 . 4 %  acceptance r a t e .  

More than  2 0  types o f  p e l l e t s  were a l s o  manufac- 

D E T O N A T O R  P R O G R A M  R E S U M E D  

A LASL de tona to r  program was back i n  product ion one y e a r  
e a r l i e r  than  planned fo l lowing  a two-year p e r i o d  of  i n a c t i v i t y .  
Tes t  f i r e  r e s u l t s  of t h e  q u a l i f i c a t i o n  de tona to r s  and t h e . f i r s t  
WR de tona to r s  compared favorably  wi th  de tona to r s  produced dur ing  
the  o r i g i n a l  product ion run. 

P Y R O T E C H N I C  E F F O R T S  I l i C R E A S E D  

I n  October e f f o r t s  being p laced  on pyro technics  were s i g n i -  
f i c a n t l y  increased .  A P r o j e c t  Manager was appointed t o  coordi-  
na t e  a l l  a c t i v i t i e s  r e l a t e d  t o  pyro technics ,  i nc lud ing  incoming 
m a t e r i a l s ,  component f a b r i c a t i o n ,  t e s t i n g  f o r  in-house 'develop-  
ment and product ion ,  and procurement of B-item components. 
Ind iv idua ls  were s e l e c t e d  t o  coord ina te  a c t i v i t i e s  i n  fou r  broad 
a r e a s :  m a t e r i a l s  c h a r a c t e r i z a t i o n ,  component development, com- 
ponent product ion ,  and f a c i l i t i e s .  'Three pyro technic-conta in ing  
components a r e  being developed f o r  f a b r i c a t i o n  a t  Mound Labora- 
t o r y ,  and f i v e  ?-i tem programs a r e  under development a t  ou t s ide  
vendors. 

P Y R O T E C H N I C  P E L L E T I N G  D E V I C E  D E V E L O P E D  

A pyrotechnic  p e l l e t i n g  device was developed t o  form small  
pyro technic  t a b l e t s  f o r  an 3 n j e c t i o n  molding ope ra t ion .  
system w i l l  be r e l e a s e d  t o  product ion i n  January 1 9 7 5 .  

The 

5 



Exp los i ves  Operat ions Programs 

P R O D U C T  T E S T E R S  U T I L I Z E D  

The Product Tes t e r  Group a t  Mound Laboratory f u l f i l l s  
design agency requirements  f o r  product  development, in -process  ' 

and f i n a l  acceptance t e s t  equipment and. a s s o c i a t e d  instrumen- 
t a t i o n .  
weapons programs i s  a major commitment,. Several  ongoing weapons 
programs were supported i n  CY 1 9 7 4 ,  as were s e v e r a 1 , o t h e r  pro-  
grams i n  e a r l y  phases of development. Eight  t e s t e r s  were com- 
p l e t e d  i n  CY 1 9 7 4 ,  and n ine  a d d i t i o n a l  t e s t e r s  were i n  var ious  
s t a g e s  o f  completion. 
f o r  CY 1 9 7 5  f o r  u n i t s  needed f o r  t h e  pyro technic  and o the r  
programs. 

The p rov i s ion  of s u i t a b l e  t e s t e r s  f o r  Mound Laboratory 

Continuing t e s t e r  support  i s  p ro jec t ed  

J T A  S E N S O R  S I M U L A T O R  D E V E L O P E D  . 

Because of two  new system requirements  and c r i t i c a l  d e l i v e r y  
schedules ,  Mound Laboratory was requested by Sandia Labora tor ies  
Livermore t o  develop, f a b r i c a t e ,  and t e s t .  fou r  d i f f e r e n t  J T A  
Sensor Simulators  each us ing  t h e  same Elound-designed de tona tor .  
The new design was s u c c e s s f u l l y  developed and demonstrated.  

C O R R O S I O N  P R O T E C T I O N  I M P R O V E D  

Improvement3 i n  t h e ,  cor ros ion  p r o t e c t i o n  coa t ing  of explo- 
s i v e s  component p a r t s  were made by the  a p p l i c a t i o n  of  a very 
t h i n ,  e l e c t r i c a l l y  i n s u l a t i n g  and co r ros ion  r e s i s t a n t  oxide coa t  
on m e t a l l i c  su r f aces .  

E X P L O S I V E S  P O W D E R S  E V A L U A T I O N  U S I N G  F I B E R ' O P T I C S  

A computer- interfaced system was developed t o  eva lua te  the  
f i r i n g  p r o p e r t i e s  and burn r a t e s  o f  explos ives  powders us ing  
f i b e r  o p t i c s  and a f a s t  response photodetec tor  t o  monitor t h e  
de tona t ion  f l a s h .  A t ime-dis tance  p r o f i l e  was produced showing 
a c c e l e r a t i o n s  o f  t he  shock f r o n t  from i t s  incep t ion  t o  maximum 
de tona t ion  v e l o c i t y .  Resul t s  a l s o  showed a c o r r e l a t i o n  between 
a c c e l e r a t i o n  and powder s e n s i t i v i t y .  Tes t s  a r e ,  planned i n  a 
r e c e n t l y  completed f a c i l i t y  t o  a i d  i n  -the understanding of 
t h e  r e a c t i o n  k i n e t i c s  o f  pyro technic  c'ompositions. 



Exp los i ves  Operations Programs 

O P T I C A L  D E V I C E  U S E D  F O R  C O M P O N E W T  V I E W I N G  

An explosion-proof  o p t i c a l  device  was designed,  f a b r i c a t e d  
and p laced  i n  the  product ion  a r e a  t o  i l l u m i n a t e  a v a r i e t y  of 
minia ture  d e t o n a t o r  components f o r  viewing under a microscope. 
By us ing  a h i g h - i n t e n s i t y  l i g h t  source ,  a f i b e r - o p t i c  bundle 
and a hollow "omni-light" sphere  w i t h  a r e f l e c t i v e  c o a t i n g  on 
t h e  i n s i d e ,  t h e  o b j e c t s  may be viewed by "cool l i g h t "  w i th  no 
shadows and no danger of sparks  o r  h e a t  n e a r  t h e  work a rea .  . I  

C E R A M I C  M O L D I N G  C O M P O U N D  IN D E V E L O P M E N T  

E f f o r t s  were d i r e c t e d  toward t h e  product ion  of a ceramic 
molding compound t h a t  may be formed us ing  s t anda rd  techniques  
wi th  convent iona l  t he rmop las t i c  and the rmose t t ing  p l a s t i c  
t r a n s f e r  molds. 
and f i r e d  i n t o  a v a r i e t y  o f  shapes,  and may be made of o t h e r  
s t anda rd  ceramic m a t e r i a l .  

Ceramic p a r t s ,  most ly  h igh  aluminas,  were made 

A D H E S I V E  S Y S T E M S  E V A L U A T E D  

Evalua t ion  of p o s s i b l e  product ion  u re thane  adhesive systems 
f r e e  of OSHA-restricted chemicals such a s  4-4 ' -methylene-(bis)-Z-  
c h l o r o a n i l i n e  (MOCA) cont inued.  Emphasis has  been p l aced  on 
ure thane  systems based on methylene diphenyl  d i i socyana te  (MDI) 
r a t h e r  than  t o l y l e n e  d i i s o c y a n a t e  .(TDI) which, i f  uncombined i n  
t h e  prepolymer, a c t s  as a s t r o n g  i r r i t a n t  t o  t h e  mucous membranes 
of t h e  nose and t h r o a t .  The cu r ing  agent  f o r  a newly employed 
ure thane  adhes ive ,  a f e r r i c  a c e t y l a c e t o n a t e  c a t a l y z e d  po lyo l  
blend,  was found t o  possess  an undes i r ab ly  s h o r t  s h e l f  l i f e .  
However, quick f r e e z i n g  and co ld  s t o r a g e  of f r e s h l y  prepared 
c u r i n g  agent  g r e a t l y  inc reased  t h e  s h e l f  l i f e .  

S O L V E N T S  R E M O V E D  F R O M  E X P L O S I V E S  

A vacuum system was designed t o  e x t r a c t  occluded s o l v e n t s  
from p l a s t i c s  and exp los ives  by h e a t i n g  up t o  f i v e  grams o f  
sample f r o m  ambient t o  1 0 0  OC. 
captured  i n  a l i q u i d  n i t r o g e n  t r a p  from which t h e  s o l v e n t s  a r e  
q u a n t i f i e d  us ing  a gas chromatograph. 

The v o l a t i l e s  components a r e  

C A B  L E  J UN C T  I ON WELD IN G A U T O M A T  E D  

An automatic  p u l s e  a rc  welder was designed and f a b r i c a t e d  
t o  p o s i t i o n  and weld up t o  e i g h t  c a b l e  j u n c t i o n s  and t o  t e s t  
f o r  e l e c t r i c a l  c o n t i n u i t y .  
e l e c t r i c a l l y - w i r e d  sequencer and t h e  weld p o i n t s  a r e  pos i t i oned  
under t h e  weld head by means of an open loop,  numerical  t a p e  
c o n t r o l ,  and two-axis cab le .  

The system i s  c o n t r o l l e d  by an 
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Exp los i ves  Operations Programs 

D I S P E N S I N G  S Y S T E M  F O R  F I N E  S O L I D S  D E Y E L O P E D  

A r e f i n e d  au tomat ic  d i spens ing  system f o r  meter ing  f i n e l y  
d iv ided  s o l i d s  was designed and f a b r i c a t e d .  
a modif ied Cahn d i g i t a l  t o p  loading  ba lance  a s  t h e  meter ing 
mechanism and has  t h e  c a p a b i l i t y  o f  d i spens ing  and meter ing ' 
f i n e l y  d iv ided  s o l i d s  i n  q u a n t i t i e s  of up t o  1 0 0 0  mg wi th  a 
p r e c i s i o n  of 9 1 .mg i n  t h e  1 0 0 0  mg range and rt: 0 . 0 5  mg i n  
t h e  1 0 0  ,mg range. 

The system u t i l i z e s  

. R E S I S T A N C E  M E A S U R I N G  S Y S T E M  D E V E L O P E D .  

A, computer system w a s  designed and f a b r i c a t e d  t o  accept  
t h e  r e s i s t a n c e  measurement, room tempera ture ,  X and a (temp- 
e r a t u r e  c o e f f i c i e n t )  d i r e c t l y  f r o m  t h e  measuring ins t ruments  
and perform t h e  c a l c u l a t i o n  R2 o=Rx/(l+aA). The r e s u l t s  a r e ,  
t hen  t r a n s m i t t e d  t o  a t e l e t y p e  t o  be p r i n t e d  and t o  an IBM 
c a r d  punch t o  be punched.' 

P R E S S U R E / V O L U M E  C A L I B R A T I O N  S Y S T E M  A U T O M A T E D  

An automat ic  pressure/volume c a l i b r a t i o n  system was devel -  
oped under computer c o n t r o l  w i t h  o p e r a t i n g  parameters  au to-  
m a t i c a l l y  measured and r e s u l t s  c a l c u l a t e d  and p r i n t e d .  The 
c a l i b r a t i o n  system s h u t s  down au tomat i ca l ly  if p r e s e t  l i m i t s '  
are exceeded. This new method reduces c a l i b r a t i o n  t ime from 
t h r e e  working days t o  a 24-hour per iod .  

F L U I D I C  G A G E  F A B R I C A T E D  

A f l u i d i c  non-contact  gage was f a b r i c a t e d  t o  measure'com- 
pac ted  powder h e i g h t s ,  p e l l e t  h e i g h t s ,  and diameters  and 
c y l i n d r i c a l  w e l l  depths .  This method e l imina ted  s t anda rd  con- 
t a c t  methods o f  gaging which could d i s t u r b  e a s i l y  damaged 
powder s u r f  aces .  

A C C U T R O N  G A G E  R E S O L U T I O H  I N C R E A S E D  T E N F O L D  

The output  o f  a s t anda rd  Bendix Accutron gage 
d i sp layed  on an analog meter w i t h  a v i s u a l  r e s o l u t  

i s  normally 
on o f  apprbx,- 

mately 0 . 0 0 1  i n .  This  r e s o l u t i o n  on a gage i n  t h e  product ion  
area was inc reased  t e n f o l d  t o  0 . 0 0 0 1  i n .  by tapping  t h e  v a r i a b l e  
analog . s i g n a l  i n  t h e  gage ,before  it e n t e r s  t h e  meter c i r c u i t .  
The s i g n a l  w a s  t hen  run  through a cond i t ion ing  network and d i s -  
played on a d i g i t a l  pane l  meter w i t h  t h e  proper  range t o  g ive  
0.oOOi i n . > r e s o l u t i o n .  
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ExpZosives Opera t ions  Programs 

U L T R A - H I G H  S P E E D  E V E N T S  E V A L U A T E D  

The c a p a b i l i t y  of ob ta in ing  q u a l i t a t i v e  da t a  o f  ul tTd-high 
speed events  by o p t i c a l  recording techniques was developed f o r  
t h e  eva lua t ion  of exploding wires  and de tona t ion  phenomena. 
major e f f o r t  was wi th  Q-switched l a s e r  s tereophotography.  

The 

V A C U U M  D E P O S I T I O N  T E C H N I Q U E S  D E V E L O P E D  

Vacuum depos i t i on  techniques f o r  m e t a l l i c  and nonmeta l l ic  
t h i n  f i l m s  s u i t a b l e  f o r  mechanical ,  e l e c t r i c a l  and o p t i c a l  
a p p l i c a t i o n s  were developed. An ion  p l a t i n g  system equipped 
wi th  a p l a n e t a r y  motion f i x t u r e ,  a r e s i d u a l  gas ana lyzer  and 
a s u b s t r a t e  hea t ing  device  has been i n  cons tan t  use suppor t ing  
two programs. Copper and aluminum f i l m  o f  va r ious  thicLnesses  
have been depos i ted  on p l a s t i c  and o t h e r  s u b s t r a t e s  wi th  con- 
s i d e r a b l e  success .  
provides  a h ighe r  a p p l i c a t i o n  r a t e  has been procured. 

An e l e c t r o n  beam depos i t i on  source which 

H O T  O B J E C T S  A C C U R A T E L Y  W E I G H E D  

A high-vacuum weighing system was developed and i n s t a l l e d  
The us ing  a modif ied M e t t l e r  one-kilogram a n a l y t i c a l  balance.  

system can be used t o  determine t h e  t r u e  masses o f  o b j e c t s  5 t o  
8 degrees  above ambient temperature  i n  a vacuum of  70 pm Hg with-  
ou t  a s i g n i f i c a n t  decrease i n  balance performance. 
ho t  o b j e c t s  may now be weighed without  a i r  buoyancy e r r o r s .  

Other thermally 

S T A T I C  E L E C T R I C I T Y  C O N T R O L L E D  

A process  was developed f o r  t h e  a p p l i c a t i o n  o f  very narrow 
s t r i p s  of aluminum t o  t h e  i n s i d e  o f  Luci te  b a r r i c a d e s  t o  remove 
any s t a t i c  charge generated dur ing  process ing .  
of e s t a b l i s h i n g  a safe.  pyro technic  assembly a r e a  providing good 
v i s i b i l i t y  and s t a t i c  e l e c t r i c i t y  f r e e  s u r f a c e s .  

The work i s  p a r t  

To prevent  bui ldup o f  e l e c t r o s t a t i c  charges on packaging 
f o r  explos ives  sh ipping ,  t h e  polys tyrene  bead foam t r a y s  i n  
c u r r e n t  use a r e  coated wi th  a conduct ive carbon l a t e x  p a i n t .  
An a l t e r n a t i v e  method o f  formula t ing  t h e  conduct ive m a t e r i a l  
i n t o  t h e  foam i s  under s tudy.  . 
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Nuclear Opera t ions  Programs 

Nuclear Operat ions Programs 0 

M H W / L E S  H E A T  S O U R C E S  F A U R I C A T L D  

One q u a l i f i c a t i o n  and t h r e e  f l i g h t  h e a t  sources  (each 2400 
thermal wa t t s )  f o r  the  Multi-Hundred Watt/Lincoln Experimental  
S a t e l l i t e  (MHW/LES) program were f a b r i c a t e d .  The q u a l i f i c a t i o n  
source and one f l i g h t  source were shipped t o  General E l e c t r i c  
Company, t h e  prime c o n t r a c t o r ,  f o r  eva lua t ion ;  t h e  o t h e r  two 
f l i g h t  sources  were s t o r e d  a t  Mound Laboratory pending r e c e i p t  
of sh ipping  i n s t r u c t i o n s .  
f l i g h t  u n i t s  f o r  t h e  program w i l l  be completed during t h e  f i r s t  
q u a r t e r  o f  1975.  
re turned  f o r  disassembly,  postmortem ope ra t ions  and recovery of 
f u e l .  

Fab r i ca t ion  of t he  two remaining 

The q u a l i f i c a t i o n  h e a t  source was subsequent ly  

This work was completed s a t i s f a c t o r i l y .  

M H W  T E S T  A S S E M B L I E S  F A B R I C A T E D  

Five h e a t  source assemblies  f o r  t h e  MHW program (pressed 
plutonium oxide f u e l  spheres ,  1 0 0  thermal  w a t t s  each, encapsu- 
l a t e d  i n  i r id ium)  were f a b r i c a t e d  f o r  vent  c o m p a t i b i l i t y  and 
system v e r i f i c a t i o n  t e s t s  a t  LASL. Twenty-five o t h e r s  (con- . 
t a i n i n g  f u e l  s imulant)  were prepared f o r  impact and.system 
v e r i f i c a t i o n  t e s t s  a t  General E l e c t r i c .  

MHW/MJS P R O D U C T I O N  P L A N N I N G  E X P E D I T E D  

Product ion planning f o r  t h e  Multi-Hundred Watt/Mariner- 
J u p i t e r - S a t u r n  (MHW/MJS) program, was expedi ted by implementa- 
t i o n  of a computer program which produces a t a b u l a t i o n  o f  t h e  
decay l o s s  f a c t o r s  o f  plutonium-238 by days,  months, and years',  
and a l s o  develops a sphere f a b r i c a t i o n  schedule .  

M A S S  I VE I R I D I UM D I S SO LV I G T E  CHN I Q U  E D E V E L O P  E D 

involve halogens o r  e l a b o r a t e  equipment was developed. 
was fused i n  a potassium hydroxide-potassium n i t r a t e  mixture  
conver t ing  the  i r i d ium t o  i r i d ium oxide.  The cooled melt 'was 
d i s so lved  i n  water ,  a few grams o f  sodium n i t r i t e  were added 
and t h e  s o l u t i o n  a c i d i t y  ad jus t ed  t o  2-7M n i t . r i c  ac id .  Sub- . 
sequent  b o i l i n g  of  t he  a c i d i f i e d  s o l u t i o n  con ta in ing  t h e  
i r i d ium oxide expel led  t h e  n i t r o u s  a c i d  and d i s so lved  t h e  
i r i d ium oxide.  

A new method of d i s s o l v i n g  massive i r i d ium which does n o t  
I r id ium 
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M W G  H E A T  S O U R C E S  F A B R I C A T E D  

Twenty-eight fue l ed  sources  f o r  t h e  Mi l l iwa t t  Generator 
(MWG) program, and 1 3 0  sources  conta in ing  a f u e l  o r  volume 
s imulant ,  were f a b r i c a t e d  and shipped t o  Sandia Labora to r i e s ,  
Albuquer.que f o r  impact and b u r s t  t e s t s ,  r e s p e c t i v e l y .  Nine- 
t een  fue l ed  MWG capsules  were sub jec t ed  t o  a compa t ib i l i t y  
s tudy  a t  Mound Laboratory t o  determine f u e l  p u r i t y .  Two f u e l e d  
MWG. c apsu le s .  sub j.ected t o  v i b r a t i o n  t e s t s  a t  Sandia. were r e tu rned  
f o r  radi'ography and f i n e s  analyses  on t h e  f u e l .  

MWG H E A T . S O U R C E  N E E D  S L I P S  

O f f i c i a l  word was rece ived  i n  May t h a t  t h e  need f o r  t h e  
f i r s t  MWG.heat source had s l i p p e d  seven months; i n  October i t  
'was l ea rned  t h a t  a f u r t h e r  s l i p  o f  1 7  months had occurred. 
Mound Laboratory was advised,  however, t h a t  planned e f f o r t s  
he re  should be continued. A f u r t h e r  impact occurred i n  October 
when Sandia  announced a 5 0 %  decrease i n  the  FY 1 9 7 5  reimbursabde 

' o r d e r  t o  t h e  Laboratory f o r  ' the  MWG h e a t  source.  

M W G FA C I L I T Y DE S I G t i  E D 

Design of  f a c i l i t i e s  t o  provide f o r  f a b r i c a t i o n  and t e s t i n g  
of  t h e  Mi l l iwa t t  Generator (MWG) h e a t  source ,  inc luding  major 
equipment and in s t rumen ta t ion  needs was f i n a l i z e d .  A l l  equip- 
ment was ordered and f a c i l i t y  completion i s  scheduled f o r  
June 3 0 ,  1 9 7 5 .  

MWG I M P A C T  GUN T E S T  F A C I L I T Y  D E S I G N E D  

An impact gun i n s t a l l a t i o n ,  f o r  f i r s t  use on t h e  MWG pro-  
gram, was designed, and purchase o f  equipment was i n i t i a t e d ;  
This i n s t a l l a t i o n ,  expected t o  be completed l a t e  in,CY 1 9 7 5 ,  
w i l l  provide a new t e s t i n g  c a p a b i l i t y  a t  Mound Laboratory. '  

F U E L  A N D  C O N T A I N E R  C O M P A T I B I L I T Y  S T U D I E S  M A D E  

Compat ib i l i ty  between p l u t o n i a  f u e l  elements and T-111 . 
a l l o y  (Ta-8 w t  % W - 2  w t  % Hf) used i n  t h e  M i l l i w a t t  Generator  
program was s t u d i e d .  I t  was discovered. t h a t  h igh  temperatures  
changed t h e  s to ich iometry  o f ' t h e  f u e l ,  which i n h i b i t s  oxygen 
t r a n s p o r t  ac ross  t h e  f u e l  l i n e r  i n t e r f a c e .  
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M I j W  A N D  MWG T E C H N O L O G Y  T R A N S F E R S  M A D E  

The a c t i v e  l i a i s o n  e s t a b l i s h e d  p rev ious ly  wi th  t h e  du Pont 
o rgan iza t ion  r e l a t i v e  t o  t h e  contemplated t r a n s f e r  o f  plutonium- 
238 a c t i v i t i e s  t o  Savannah River was maintained i n  1974 .  Trans- 
f e r s  of p e r t i n e n t  technologies  on t h e  MHW and MWG programs were 
made smoothly and wi th  minimum impact on p r e s e n t  Mound Labora- 
t o r y  ope ra t ions .  

H E A T  S O U R C E  D E V E L O P E D  F O R  N A V Y  A N T I S U B M A R I N E  W A R F A R E  G R O U P  

Design and development o f  techniques f o r  f a b r i c a t i o n  o f  a 
plutonium-238 f u e l e d  h e a t  source  (18 thermal w a t t s )  were c a r r i e d  
ou t  i n  CY 1974. This source i s  t o  be used i n  a 0 . 5 - w a t t  e l e c -  
t r i c a l  Radioisotope Thermoelectr ic  Generator (RTG) f o r  t h e  Navy's 
Antisubmarine Warfare Group. Eight  pro to types  were f a b r i c a t e d  
i n  December f o r  t h e  demonstration phase o f  t h e  program. . 

V I K I N G  H E A T  S O U R C E  P R O G R A M  N E E D  R E D U C E D  

Mound was advised by t h e  AEC t h a t  t h e  number o f  f l i g h t  h e a t  

The f i v e  u n i t s ,  each of 685 thermal w a t t s  ou tpu t ,  were 
. sources  r equ i r ed  f o r  t h e  Viking Program had been reduced f r o m ' s i x  

t o  f i v e .  
f a b r i c a t e d  and a l l  were.shipped t o  Teledyne I so topes ,  Inc . ,  t h e  
prime con t r ac to r .  

L A B O R A T O R Y  R E P R E S E N T E D  IN S P A C E  N U C L E A R  S Y S T E M S  A W A R D S  P R O G R A M  

I n  an award ceremony conducted a t  AEC Headquarters on 
October 1 7 ,  1 9 7 4 ,  t h e  Di rec to r  of AEC/DSNS p resen ted  copies  of 
t h e  Pioneer  1 0  Cont rac tor  Team Award t o  r e p r e s e n t a t i v e s  of those  
c o n t r a c t o r s  and l a b o r a t o r y  o rgan iza t ions  t h a t  con t r ibu ted  t o  t h e  
Pioneer  Program. 'The Di rec to r  o f  Nuclear Operations represented  
Mound Laboratory a t  t h i s  event .  

P I O N E E R  1 1  P A S S E S  J U P I T E R  

Pioneer 11, which was launched on Apr i l  5 ,  1 9 7 3 ,  passed 
t h e  p l a n e t  J u p i t e r  i n  December 1 9 7 4 .  
f a b r i c a t e d  hea t  sources  aboard t h i s  s a t e l l i t e  performed f a u l t -  
l e s s l y  during t h e  long voyage. 

.The Mound Laboratory 
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P I O N E E R  H E A T  S O U R C E S  D I S A S S E M B L E D  

Two Pioneer  h e a t  sources  which had been undergoing power 
t e s t s  a t  Mound Laboratory f o r  a year  were disassembled f o r  
recovery of f u e l  and f o r  postmortem ana lyses  of t h e  capsule  
components. No d i f f i c u l t y  was encountered i n  t h e s e  ope ra t ions .  

P L U T O N I U M - 2 3 8  P R O C E S S E D  

S u f f i c i e n t  plutonium-238 was processed i n  1 9 7 4  t o  f u e l  t h e  
fol lowing h e a t  sources: .  two MHW/LES (4.2 kg each) ,  n e a r l y  one 
MHW/MJS (4 i2 .  kg) , f i v e  Viking , (1 .2  kg each) ,  e i g h t  Navy ( ~ 3 2  g ' 

each) and 47 MWG (6 -10  g each) .  

During t h e  yea r  13.2 kg o f  plutonium-238 were processed 
through t h e  Mound Laboratory recovery cyc le  and p u r i f i e d  f o r  
reuse .  The concerted e f f o r t  ' i n i t i a t e d  i n  .1973 t o  maintain t h e  
t o t a l  plutonium-238 inventory  a s s o c i a t e d  wi th  recovery a t  t h e  
lowest p r a c t i c a l  l e v e l  was continued. '  A s  a r e s u l t ,  t h e  backlog 
o f  .plutonium-238 awai t ing  recovery i n  t h e  f o r m  o f  r e s i d u e s ,  
s c r a p  and dead inventory  holdings was n e g l i g i b l e  a t  yearend. 

N E W  C A L O R I M E T E R S  F A B R I C A T E D  FOR S A V A N N A H  R I V E R  A N D  M O U N D  L A B O R A T O R Y  

A dua l  ca lo r ime te r  system, f ab r i ca t ed '  a t  .Mound Laboratory,  
was d e l i v e r e d  t o  t h e  Savannah River  P l a n t  i n  March 1 9 7 4 .  These 
ca lo r ime te r s  have a c a p a b i l i t y  f o r  assaying  samples up t o  11 
inches i n  diameter  and 1 4  inches i n  l eng th .  Two a d d i t i o n a l  
ca lo r ime te r s  were ordered by t h e  same customer and a r e  p r e s e n t l y  
undergoing cons t ruc t ion .  

A new c a l o r i m e t e r  capable  o f  handl ing samples up t o  8 - 1 / 2  
inches i n  diameter  and 1 2  inches i n  l e n g t h  was designed and 
f a b r i c a t e d  f o r  gene ra l  purpose use  on low wat tage m a t e r i a l s  a t  
Mound\ Laboratory.  The u n c e r t a i n t y  o f  measurement wi th  t h i s ,  
equipment was found t o , b e  f o u r  t i m e s .  l e s s  than obtained wi th  
t h e  ca lo r ime te r  p rev ious ly  used f o r  t h e  purpose.  

M A T E R I A L  A S S A Y  A N D  CONTROL. S Y S T E M  I N I T I A T E D  

F a b r i c a t i o n  o f  a computerized calorimeter-gamma scan com- 
b i n a t i o n  f o r  t h e  RETIMAC ( r e a l  t ime m a t e r i a l  assay  and c o n t r o l )  
systems being.developed f o r  t h e  AEC was i n i t i a t e d .  Ind ica t ions  
a r e  t h a t  t h e  f i r s t  i n s t a l l a t i o n  w i l l  be made a t  t h e  Hanford 
Engineer ing Development Laboratory.  

14 
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M A T H E M A T I C A L  A P P R O A C H  T O  C H E M I C A L  E Q U I L I B R I U M  D E V E L O P E D  

A new mathematical  approach t o  t h e  s tudy  o f  chemical 
equi l ibr ium has been developed s o  t h a t  chemical redox r e a c t i o n s ,  
s p e c i f i c a l l y  those  of plutonium, may be more e a s i l y  cha rac t e r -  
i zed  than t r a d i t i o n a l  methods allow. 
r e a c t i o n s  may be s t u d i e d  w i t h  a degree o f  ea se  and f a c i l i t y  
no t  p r e s e n t l y  known i n  t r a d i t i o n a l  approaches t o  chemical 
e q u i l i b r i a .  Problems previous ly  c h a r a c t e r i z e d  a s  among t h e  . 
most i n t r i c a t e  i n  chemistry may prove t o  be r e a d i l y  so lvable .  

By t h i s  method, many 

N E W  T E S T I N G  C A P A B I L I T I E S  INSTALLED' 

New t e s t i n g  c a p a b i l i t i e s  were i n s t a l l e d  i n  t h e  s u r v e i l l a n c e  
( q u a l i t y  t e s t i n g )  a r e a :  a new c e n t r i f u g e  i n s t a l l a t i o n  which 
enables  Mound Laboratory t o  conduct a f u n c t i o n a l  t e s t  under 
condi t ions  o f  f l i g h t  environment; modi f ica t ion  o f  . t he  v i b r a t i o n  
f a c i l i t y  t o  permit  s i n e  and random v i b r a t i o n  i n  combination 
wi th  a h igh ,  low o r  programmed temperature  environment; new 
Sandia f u n c t i o n a l  t e s t i n g  equipment i n s t a l l e d  t o  correct prob- . 
lems o f  ca l ib ra t i -on  and r e l i a b i l i t y  experienced wi th  t h e  
previous system. 

C O M P U T E R  U S E D  F O R  W R  S Y S T E M  T E S T  

A PDP-8/E computer was used f o r  t h e  f i r s t  time a t  Mound 
Laboratory t o  record and reduce engineer ing  d a t a  f rom an a c t u a l  
WR sys tem.funct iona1  t e s t .  
being use& r o u t i n e l y .  

This  t imesaving arrangement i s , n o w  

A U T O M A T E D  C O M P O N E N T  T E S T E R  D E S I G N E D  

An automated t e s t e r  f o r  weapon components was designed a t  
t he  r eques t  of Sandia Laboratory,  Livermore. I t  i s  a n t i c i p a t e d  
t h a t  t h e  Mound Laboratory proposal  f o r ' c o n s t r u c t i o n  o f  a t  l e a s t  
one such t e s t e r  w i l l  be accepted and t h a t  t h e  work w i l l  begin 
i n  1 9 7 5 .  

M O U N D  H O S T S  T W O  W E A P O N S  C O N F E R E N C E S  
, 

Mound was the  hos t  f o r  two important  weapons-related con- 
f e rences  during 1 9 7 4 .  
by 34 v i s i t o r s  from t h e  AEC and design agencies .  
a t t endees  (welding and me ta l - jo in ing  s p e c i a l i s t s )  f rom 1 2  
i n d u s t r i a l  o rgan iza t ions  a t tended  a Jo in ing  Subgroup meeting of 
t h e  Interagency Mechanical Operat ing Group (IMOG). Mound 
Laboratory p e r s m n e l  p re sen ted  t e c h n i c a l  papers  a t  both meet ings.  

A Gas Analysis  Conference was a t tended  
Twenty-four 
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T R I T I U M  O P E R A T I O N S  R E P O R T E D  

An unclassified report issued as WASH-1269, was published 
summarizing tritium operation practices. Operations involving 
tritium monitoring, handling and containment, trapping and 
removal, and packaging, storage and disposal methods were de- 
scribed. The techniques and equipment of laboratories process 
facilities, .light- and heavy-water reactors., fuel reprocessing 
plants and waste disposal facilities were also described. 

T R I T I U M  R E C O V E R Y  G O A L  F U L F I L L E D  

The tritium recovery goal for FY-1974 was fulfilled in early 
May by round-the-clock operation with less than 1% downtime. 

T R I T I U M  E F F L U E N T  C O N T R O L  L A B O R A T O R Y  U N D E R  C O N S T R U C T I O N  

A Tritium Effluent Control Laboratory is presently under 
construction to provide space for bench and pilot type facil- 
ities for research and development on systems for recovering 
tritium from waste gas streams. The laboratory is expected 
to be operational in early 1975. A,prototype emergency con- 
tainment system for tritium was installed in the Tritium 
Effluent Control Laboratory and is currently undergoing evalu- 
ation. 

P I L O T  P L A N T  C O N S T R U C T E D  F O R  T R I T I U M  R E M O V A L  

A pilot scale helium purifier to remove tritium and air 
contaminants from a containment atmosphere of helium circu- 
lating through a glovebox line was designed and fabricated.. 
Evaluation of this equipment is planned in the Tritium Effluent 
Control Laboratory during 1975. 

D E C O N T A M I N A T I O N  O F  T R I T I U M - C O N T A I N I N G  L I Q U I D S  B E I N G  E V A L U A T E D  

The possibilities for decontamination of tritium-containing 
aqueous liquids, using techniques such as electrolysis,. catalytic 
exchange, cryogenic distillation, molecular excitation and extrac- 
tive distillation - alone or in combination - are being evaluated. ” 

Literature and design.studies have been made and bench scale work 
is underway. A feasible solution to this decontamination problem 
would have wide application in the nuclear industry. 
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R E G E N E R A T I O N  C E L L  T E S T E D  IN T H R E E  M O D E S  

A General Electric regeneration cell using a solid polymer 
elcctrolyte has been procured and tested in three modes (recom- 
bination, electrolysis, and alternating) to make a determination 
of hydrogen isotopic specificity and to develop a tritium decon- 
tamination process using electrolysis and/or fuel cell recom- 
bination. 
approximately 1.7 for the recombination and alternating, and 2 . 0  
for the electrolysis modes have been determined. 

Separation factors in the H2, D2-H20, D20 system of 

H Y D R O G E N  I S O T O P E S  S E P A R A T E D  

Hydrogen isotopes have been selectively separated from 
oxygen and nitrogen using three different techniques: 
nitrogen displacement technique using activated charcoal at 
77°K; a temperature-zoned technique using molecular sieve beds 
.at temperatures decreasing from 142°K to 77°K; and a hydrogen- 

. sorbtion method using GE's HIP alloy. 

a 

H Y D R O G E N  I SOTOPE DISTILLATION COMPUTER s I M U L A T  IONS P E R F O R M E D  
Computer simulations of hydrogen isotope distillations were 

performed to provide a basis for designing future systems. . 
Various systems were simulated: (H2, HT) separation; (D2, T2) 
separation; and an (H2, T2) separation with D2 present as may be 
found in the tritiated waste of future fusion reactor systems. 

SOLID-STATE B A N D  T H E O R Y  A N D  STATISTICAL M E C H A N I C S  U S E D  FOR 
H Y D R I D E  S Y S T E M S  

A broad-based study employing solid-state band theory and 
techniques of statistical mechanics has been initiated for *the 
following systems: Pd-H, Ti-H, and FeTiH. Pressure-composition 
isotherms for the hydrides of Pd, V and U have been determined. 
Pulsed nuclear magnetic resonance has been utilized to obtain 
the bulk diffusion coefficients of,hydrogen in TiH0.4? TiH0.5, 
TiH0.75, and TiHlmo. The degree of hydrogen mobility in these 
hydrides is of paramount importance in determining.whether these 
materials can be repeatedly hydrided and rehydrided. . 



Nuclear  O p e r a t i o n s  Programs 

C H A N G E S  IN I S O T O P E  D I S T R I B U T I O N  If4 M E T A L  L A T T I C E S  A C H I E V E D  

An implanta t ion  technique has proven success fu l  i n  u n i -  
formly d i s t r i b u t i n g  helium-3 throughout a metal  l a t t i c e .  Also,  
l e v e l s  o f  t r i t i u m  i n  t h e s e  l a t t i c e s  were reduced t o  less  than  
1 0  nCi/cm3 by an i s o t o p i c  swamping technique us ing  hydrogen. 

MOUND H O S T S  T R I T I U M  S Y M P O S I U M  

Mound Laboratory w a s  t h e  h o s t  f o r  a two-day symposium 
on " T r i t i u m  Technology Rela ted  t o  Fusion Reactor  Systems". 
symposium was a t tended  by 44  o u t s i d e  v i s i t o r s  r ep resen t ing  a l l  
t h e  AEC l a b o r a t o r i e s  and u n i v e r s i t i e s  t h a t  a r e  p a r t i c i p a t i n g  
i n  t h e  DCTR programs and those  l a b o r a t o r i e s  possess ing  exper- 
t i s e  i n  t r i t i u m .  

The 

C T R  F U S I O N  R E S E A R C H  E V A L U A T E D  

An o u t l i n e  of t r i t i u m  flow pathways i n  t h e  Oak Ridge and 
Westinghouse/Princeton deuter ium-t r i t ium (D-T) f u s i o n  demon- 
s t r a t i o n  burner  designs was prepared  f o r  t h e  Tr i t ium Fusion 
I n t e r a c t i o n  P r o j e c t  sponsored by AEC/DCTR. P o t e n t i a l  t r i t i u m  
i n t e r a c t i o n  problems r e l e v a n t  t o  t h e s e  D-T burner  pathways 
were l i s t e d  and areas of f u t u r e  r e sea rch  on t r i t i u m  are be ing  

. determined f rom t h i s  i n i t i a l  eva lua t ion .  

C O A L  C O N V E R S I O N  S T U D I E D  

. A p r o j e c t  was i n i t i a t e d  t o  develop a Mound concept f o r  a 
new hyperve loc i ty  ( s e v e r a l  hundred f t / s e c )  m u l t i s t a g e  r e a c t o r  
i n t o  a process  t h a t  can convert  s o f t  su l fu rous  c o a l s  i n t o  
chemical f eeds tocks ,  s y n t h e s i s / f u e l  gas ,  and a combustible l o w  
s u l f u r  char  f o r  use i n  convent ional  e l e c t r i c  power p l a n t s .  
A c t i v i t y  was begun i n  l a t e  November 1 9 7 4  w i th  a l i t e r a t u r e  
sea rch ,  development of a program p l a n ,  r e a c t o r  des ign  e f f o r t ,  
and cons ide ra t ion  o f  economic f a c t o r s .  

C O M P U T E R  P R O G R A M  I D E N T I F I E S  M A T E R I A L S  U N A C C O U i I T E D  F O R  

A computer program was developed and implemented which 
automates t h e  a n a l y s i s  and p r e p a r a t i o n  of c o n t r o l  c h a r t s  t o  
a s s i s t  i n  i d e n t i f i c a t i o n  o f  SS materials unaccounted f o r  (MUF). 
These a r e  r equ i r ed  f o r  r e p o r t i n g  t h e  a c c o u n t a b i l i t y  of SS 
material  to.AEC Albuquerque Nuclear M a t e r i a l s  Management. The I 

program provides  di . rect  comparison of s i m i l a r  analyses  performed 
a t  AEC Albuquerque Operat ions,  and a v i s u a l  c o n t r o l  t o o l  f o r  
Mound Laboratory management. 
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N U C L E A R  M A T E R I A L  W A S T E  C O N T A I N E R S  I D E N T I F I E D  

A four-phase computerized system f o r  u n i t  i d e n t i f i c a t i o n  
and . c o n t r o l  o f  a l l  nuc lea r  m a t e r i a l  waste  con ta ine r s  a t  Mound 
Laboratory was completed. A 20-year t r a c e a b l e  system i s  p ro -  
vided. 
v ides  t h e  Nuclear Mate r i a l  Accountabi l i ty  group wi th  t h e  . 
c o n t r o l  n e c e s s a r y ' t o  i d e n t i f y  d i v e r t e d  m a t e r i a l  and provides  
b a s i c  information t o  t h e  system i n  i t s  r ecove ry . '  

The unique I d e n t i f i c a t i o n  o f  a l l  waste con ta ine r s  p ro -  

C O M P U T E R I Z E D  P R E C I O U S  M E T A L S  I N V E N T O R Y  S Y S T E M  I M P L E M E N T E D  

The system t o  provide a computerized prec ious  metals  
inventory  system and t o  maintain accu ra t e  and c u r r e n t  records 
of a l l  p rec ious  metals  he ld  by each cus todian  a t  Mound Labora- 
t o r y  was f u l l y  implemented and used throughout t h e  year .  
Records 'of  a l l  t r a n s f e r s  between cus tod ians  .and a l l  m a t e r i a l  
i s sued  t o  a given custodian a r e  recorded and au tomat ica l ly  
compared t o  t he  ongoing record  o f  t r a n s a c t i o n s .  

S T A B L E  I S O T O P E  S A L E S  I N C R E A S E  

, I n  1 9 7 4  s a l e s  of  s t a b l e  i so topes  f r o m  Mound Laboratory were 
made t o  1 4 5  domestic and 80 f o r e i g n  customers.  The t o t a l  value 
was $ 1 , 0 3 8 , 0 4 0 ,  compared with.$853,000 i n  1973 .  Major uses  by 
these  customers comprised nuc lea r  physics  r e s e a r c h ,  b i o l o g i c a l  
t r a c i n g ,  cryogenic  a p p l i c a t i o n s ,  nuc lea r  f u e l  element gas t ag -  
g ing ,  geochemistry,  gas l a s e r  s t u d i e s ,  neutron radiography,  . 
h e a r t  scanning,  and cancer  research .  The t h r e e  major cont r ibu-  
tors t o  1 9 7 4  income were, i n  decreasing l e v e l  o f  s a l e s ,  helium-.3, 

produced a t  Mound were announced i n  December. 
I krypton-82', and carbon-13. Revised p r i c e s  f o r  a l l  s t a b l e  i so topes  

H E L I U M - 3  P R I C E  R E D U C E D  - S A L E S  R I S E  

A p r i c e  reduct ion  and q u a n t i t y  discount  f o r  helium-3 were 
e s t a b l i s h e d  i n  January 1 9 7 4 .  Product ion and s a l e  of  lielium-3 
showed a marked, i nc rease  i n  1 9 7 4  w i t h  shipments t o t a l i n g  3420 
l i t e r s ,  compared wi th  1 9 0 0  l i t e r s  i n  1973. 

L A R G E S T  X E N O N - 1 3 6  O R D E R  R E C E I V E D  

The l a r g e s t  o rde r  rece ived  t o  d a t e  for xenon-136 (5 l i t e r s ,  
80% concent ra t ion)  was obtained f rom t h e  Lawrence Berkeley 
Laboratory.  
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E I 4 R I C H E D  A R G O N - 3 7  S H I P M E N T S  M A D E  

Argon-37, enr iched  by a f a c t o r  of a t  l e a s t  70 over n a t u r a l  
abundance, was shipped t o  t h e  Nat ional  Bureau o f  Standards and 
t o  t he  Univers i ty  o f  Bern, Switzer land.  The enr iched  m a t e r i a l  
i s  being used i n  a program t o  determine t h e  concen t r a t ion  of  
argon-37 i n  t h e  atmosphere caused by cosmic r ays .  

MORE S T A B L E  I S O T O P E S  M A D E  A V A I L A B L E  

Severa l  i so topes  a r e  now being produced and s o l d  t h a t  were 
not  a v a i l a b l e  prev ious ly .  These inc lude  45% s u l f u r - 3 4 ,  20% 
oxygen-17, 95% oxygen-18, and compounds of  n i t rogen-15 .  

ISOTOPES O F  N O B L E  GASES P R O D U G E D  

P repa ra t ion  o f . e n r i c h e d  s t a b l e  i so topes  o f  a l l  , the  noble  
gases continued: 90%.neon-21 ,from n a t u r a l  abundance neon f e e d  
wi th  99.95% neon-20 and 99 .9% neon-22 recovered a s ,by -p roduc t s ;  
S O % ,  .90%.and 9 9 %  krypton-78,  7 0 %  krypton-80, 70% krypton-82,  
and 75% krypton-83; 2 0 %  and 4 0 %  xenon-124 and 99% xenon-136; 
and 9 7 %  and 99% carbon-13 i n  methane. , 

H I G H E R  X E N O N - 1 2 4  C O N C E N T R A T I O N  A C H I E V E D  

Product ion o f  4 0 %  xenon-124 was i n i t i a t e d  i n  a 19-column 
thermal d i f f u s i o n  system. This  i s  t h e  h i g h e s t  xenon-124 con- 
c e n t r a t i o n  achieved anywhere on a cont inuous product ion b a s i s .  
A number o f  shipments of xenon-124 a t  va r ious  concent ra t ions  
were made t o  t h e  Hanford Engineer ing Development Laboratory 
f o r  use i n ' g a s  tagging  of cores  i n  t h e  Liquid Metal Fas t  
Breeder Reactor.  

K R Y P T O N  I S O T O P E S  S E P A R A T E D  BY G A S  T H E R M A L  D I F F U S I O N  

Technological  advances i n  t h e  s e p a r a t i o n  o f  krypton i so topes  
by gas thermal  d i f f u s i o n  were made i n  1 9 7 4 .  Krypton-78 i n  . 
g r e a t e r  than 90% concent ra t ion  and krypton-80 i n  g r e a t e r  than 
70% concen t r a t ion  - t he  h ighes t  concen t r a t ions  ever  a t t a i n e d  - 
were achieved i n  a 19-column system. Krypton-82 o f  a t  l e a s t  
70% concent ra t ion  was produced cont inuously from t h e  same 
system; 20  l i t e r s  o f  t h i s  i so tope  - l o w  i n  krypton-83 conten t  - 
were shipped t o  Medi-Physics, Inc . ,  Emeryvi l le ,  C a l i f o r n i a ,  i n  
1 9 7 4  f o r  p r e p a r a t i o n  o f  s p e c i a l  m a t e r i a l s  used i n  h e a r t  scanning 
a p p l i c a t i o n s .  
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E N R I C H E D  M E T H A N E  P R O D U C E D  IN R E C O R D  Q U A N T I T Y  

. 

Methane having a carbon-13 concen t r a t ion  of  about 9 9 . 5 %  
was produced i n  record  q u a n t i t y  (97 l i t e r s ) .  Appl ica t ions  f o r  
t h i s  material  f o r  syn thes i z ing  compounds m u l t i p l y - l a b e l l e d  
with carbon-13 a r e  being explored.  

S U L F U R - 3 4  P R O D U C E D  T O  51% C O N C E N T R A T I O N  
I 

Using an 8-column l i q u i d  'thermal d i f f u s i o n  cascade,  gram 
q u a n t i t i e s  o f  s u l f u r - 3 4  i n  t h e  form of  carbon d i s u l f i d e  were 
produced a t  a concent ra t ion  of 51% ( t h e  n a t u r a l  abundance o f  
su l fu r -34  i s  4.2%).  
fol lowing a d d i t i o n  t o  t h e  system o f  a flow r e a c t o r  f o r - e f f e c t -  
i ng  exchange e q u i l i b r a t i o n  of  t h e  s u l f u r  i s o t o p e s  i n  t h e  carbon 
d i s u l f i d e  molecule. 

Higher concen t r a t ions  are a n t i c i p a t e d  

L I Q U I D  T H E R M A L  D I F F U S  I O N  C O L U M N  E F F I C I E N C Y  IN C R E A S E D  

The e f f i c i e n c i e s  of  pro to type  l i q u i d  thermal d i f f u s i o n  
columns were g r e a t l y  inc reased  by redes ign  o f  t h e  cool ing  
water  j a c k e t s .  
assembled f r o m  two types  o f  s u c c e s s f u l  p ro to type  columns. 

An 8-column i so tope  s e p a r a t i o n  cascade was 

S P E C I A L  R A D I O I S O T O P E S  S H I P P E D  

Four  shipments o f  thorium-220, t o t a l i n g  1 9 . 0  mg of t he  
r ad io i so tope ,  were made t o  Brookhaven Nat ional  Laboratory. 
This r ad io i so tope ,  a decay product o f  uranium-233, was sepa- 
r a t e d  and p u r i f i e d  by s o l v e n t  e x t r a c t i o n .  

Four  shipments of  o t h e r  r ad io i so topes  were made t o  t h e  
Heavy Elements Pool a t  Oak Ridge Nat ional  Laboratory.  
comprised 9.5 g of uranium-234, a decay product  ~ f ~ p l u t o n i u m - 2 3 8  
which i s  sepa ra t ed  and p u r i f i e d  a t  Mound. 
up o f  a thor ium.dioxide  produc,t ,  conta in ing  21.37 g o f  
thorium-230, obtained by process ing  uranium concent ra te  sup- 
p l i e d  by t h e  Co t t e r  Corporation. The f o u r t h  shipment com- . 
p r i s e d  0.13 g of protact inium-231 e x t r a c t e d  from t h e  same 
Co t t e r  concent ra te .  

One 

Two o t h e r s  were made 

A U T O M A T E D  R E P O R T  Y I E L D S  S A V I N G S  

The p r e p a r a t i o n  o f  t h e  S t a b l e  I so tope  Shipping Containers  
Summary Report was automated achieving a sav ings  o f  45  workhours 
of c l e r i c a l  e f f o r t  each q u a r t e r .  
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' M E T A L  C A R B I D E S  P R E P A R E D  

Many metal  ions f o r m  inso luble .  t r icyanomethide s a l t s .  
Chromium ca rb ide ,  C r 3 C 2 ,  was formed f r o m  wa te r - in so lub le  
Cr[C(CN),], which, a f t e r  i g n i t i o n  t o  1200°C i n  vacuum, 
y i e lded  a mixture  of t he  ca rb ide  and elemental  carbon. Other 
metal  c a r b i d e s ,  such a s  i r o n  ca rb ide ,  may a l s o  be. prepared by 
t h i s  simple and inexpensive technique. 

A U D I T S  A N D  . S U R V E Y S  OF V A R I O U S  A C T I V I T I E S  C O N D ' U C T E D  

An a u d i t  o f  t h e  Viking capsule  assembly, conducted by t h e  

. Three a u d i t s  o f  d i f f e r e n t  a spec t s  of t h e  BOSX I V  program, 

Dayton Area Off ice  o f  t h e  A E C ,  r e s u l t e d  i n  an Exce l l en t  r a t i n g .  

conducted by t h e  Dayton'Area Of f i ce  o f  t h e  AEC, r e s u l t e d  i n  
S a t i s f a c t o r y  r a t i n g s .  . . .  

Two a u d i t s  o f  MHW program a c t i v i t i e s  were made by t h e  Dayton 
Area Off ice  o f  t h e  AEC. One, conducted on hydroforming and hard- . 
ware product ion f o r  t h e  f i r s t  MHW h e a t  source ,  r e s u l t e d  i n  a 
Condi t ional  r a t i n g ;  t he  o t h e r ,  on assembly ope ra t ions ,  r e s u l t e d  
i n  a S a t i s f a c t o r y  r a t i n g .  

.Mound Nuclear Safeguards programs and t h e  o t h e r  an a p p r a i s a l  of 
Nuclear Mate r i a l s  Management a c t i v i t i e s  - were conducted i n  
September-October 1 9 7 4  and r e s u l t e d  i n  S a t i s f a c t o r y  r a t i n g s .  

Two surveys by AEC/ALO teams - one an annual a u d i t  o f  t h e  

The annual a p p r a i s a l  o f  Weapons.Production Operat ions of 
Mound Laboratory was conducted by AECIAL0 i n  January 1 9 7 4 .  

. While no. formal r a t i n g  was given,  t h e  Nuclear Operat ions f a b r i -  
c a t i o n  and m a t e r i a l  recovery a c t i v i t i e s  included i n  t h i s  
a p p r a i s a l  were c i t e d  by t h e  survey team as  "areas  of progress".  

o f  1 9 7 4  by an AEC team from t h e  Dayton Area Of f i ce  r e l a t i v e  t o  
h e a t  source f a b r i c a t i o n  a c t i v i t i e s  a t  Mound Laboratory r e s u l t e d  
i n  no f i n d i n g s .  . 

A q u a l i t y  management survey,  conducted by a team from 
AEC/ALO i n  midyear and covering both  Nuclear and Explosives  
Operat ions,  was completed. No o f f i c i a l  c lose -ou t  on t h i s .  . 
survey was made by t h e  end of t h e  yea r .  

A program management a u d i t  conducted during t h e  l a t t e r  h a l f  
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Analytical Developments 

P L U T O N I U M - C O N T A I N I N G  A U D I T - V E R I F I C A T I O N  S A M P L E S  A N A L Y Z E D  

Thirty-nine plutonium-containing audit verification-samples 
from Los Alamos Scientific Laboratory were analyzed. The.data - 
for samples of pure oxides, impure oxides and plutonium fluoride 
..slags - showed good agreement among the-various analytical tech- 
niques used. 
metric and gamma scan evaluations., 

These same materials were also subjected to calori- 

M O U N D  C O N T I N U E S  P A R T I C I P A T I O N  IN S A L E  P R O G R A M  ' 
> 

Participation in the SALE (Safeguard Analytical Laboratory 
Exchange), Metal and Isotopic Sample Exchange analytical programs 
was continued. As a result Mound is better able to control the 
quality of existing determinations as well as to develop more 
accurate and precise methods. 

P L U T O N I U M  A S S A Y  S Y S T E M  UPG'RADED 

The in-line gamma scan system employed for assaying pluton- 
ium-containing residues was updated to use a Ge(Li) detector in- 
stead of the NaI(T1) detector previously employed. .The new sys- 
tem, characterized by high resolution, provides better reproduc- 
ibility and a lower level of detectability for plutonium-238. 

A U T O M A T I C  S A M P L E  T R A N S F E R  A N D  A S S A Y  .SYSTEMS D E V E L O P E D  

An automatic positioning system' was designed for transport- 
ing plutonium samples to and from operating stations inside a 
series of stainless steel cells. The system runs the length of 
the process line on overhead rails (X axis), the width is spanned 
by a sliding carriage (Y axis), and the vertical (Z axis) sample 
pickup is a reel-type system with automatic pickup and release 
mechanism. Computer entries contro1,the desired location, elim- 
inating manual operations. 
for Mid-1975. 

Process line completion is scheduled 

The conceptual design for development of a Safeguards, or 
accountability system, which utilizes an automated plutonium 
assay system involving calorimetry f o r  heat measurements and 
high-resolution gamma-ray spectroscopy for the measurement of 

. plutonium isotopic and americium concentrations was accepted by 
the AEC for Safeguards applications. All design work was com- 
pleted, equipment purchased, and calorimeter construction 

, ,  
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initiated. 
testing scheduled for complction by December 1975. 

The system will be assembled by July 1975 with 

AMERICIUM-241 A N D  P L U T O N I U M - 2 3 8  D E T E R M I N E D  IN ' M I X T U R E S  

An alternate method of analysis, based on liquid scintilla- 
tion and sodium iodide well crystal spectrometry, was developed 
for determining americium-241 and plutonium-238 in plutonium 
isotopic mixtures. 
analyzing samples of low specific activity such as slags, ashes 
and ground porcelain crucibles. 

The method provides improved accuracy when 

A M E R I C I U M  S E P A R A T E D  F R O M  P L U T O N I U M  

Americium was separated from plutonium for the first time by 
residue adsorption. The new technique now enables independent 
determination of plutonium-238 and americium-241. 

C A R B O N  D E T E R M I N A T O R  I N S T A L L E D  

A Leco carbon determinator was installed in a glovebox in 
a plutonium processing area, replacing a gas chromatograph which 
was subject to frequent maintenance and was more time-consuming 
to operate. 

I M P U R I T I E S  IN IRIDIUM. M A T R I X  D E T E R M I N E D  

A spark source mass spectrographic -(SSMS) technique was 
developed which quantitatively determines cation impurities in 
an iridium matrix after the hemishell hydroforming process. 
This material is used in e n c a p s u l a t i n g ' r a d i o a c t i v e  fuel for the 
multihundred watt power generator. 

T U N G S T E N  IN I R I D I U M  D E T E R M I N E D  . 

Wet chemical methods were developed for determining tung- 
sten in concentrations as low as 10 ppm in iridium by a spectro- 
photometric method. 

S C A N N I N G  E L E C T R O N  M I C R O S C O P E  I N S T A L L E D  

Two new ETEC scanning electron microscopes were installed, 
providing Mound with new capabilities for the analysis of 
tritium- and plutonium-contaminated samples. 
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H Y D R O G E N  I S O T O P E  M I X T U R E S  A N A L Y Z E D  

A du Pont 21-491 doublc-focusing mass spcctrometcr was 
extensivcly modified to permit quantitative analyses o f  the 
isotopic composition of hydrogen mixtures with increased pre- 
cision and accuracy. 

I N F R A R E D  S P E C T R O P H O T O M E T E R  I N S T A L L E D  

* A new Beckman infrared spectrophotometer was installed,. 
thereby providing a capability for infrared analysis of tri- 
tiated samples. 

P A R T I C L E  SIZE A N A L Y Z E R  INSTALLED I N  sw- 
A new Micromeritics ,particle size analyzer installed in a 

glovebox line in SW Building now permits routine analyses'for 
particle size of materials used in weapon development programs. I 

C U M U L A T I V E  T R I T I U M  C O L L E C T I O N  M O N I T O R  D E S I G N E D  A N D  F A B R I C A T E D  

A cumulative tritium collection monitor was designed and 
fabricated for the automated collection of tritium as water 
which can be distilled weekly for liquid scintillation counting 
using existing environmental monitoring distillation equipment. 
Alarms are activated on both the monitor and in a control 
office if deviations are detected in the sampling rate or cata- 
lyst temperature which are monitored continuously. Tritium can 
be measured in both elemental and oxide forms. Detection levels 
of pCi/m3 are possible. 

I M P R O V E D  R O O M  M O N I T O R S  F A B R I C A T E D  

Improved realtime room monitors designed and tested by 
Mound Laboratory have been fabricated. These monitors, specif- 
ically developed for tritium handling facilities, have sensitiv- 
ities of 1 pCi/m3, digital di.splays which are readable at 25 
feet, a continuous response range to 20,000 pCi/m3 (10  times the 
maximum permissible occupational exposure), and a number of 
other capabilities including stability under varying environ- 
mental conditions. 

C O M M E R C I A L  I N S T R U M E N T  M O D I F I E D  A S  R O O M  M O N I T O R  FOR T R I T I U M  

A design and development testing program'led to modifica- 
tions of a commercially-available instrument for use as a room 
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monitor having improved s e n s i t i v i t y ,  s t a b i l i t y ,  alarming capa- 
b i l i t i e s ,  response time and d i s p l a y  f e a t u r e s  f o r  t r i t i u m  hand- 
. l i n g  a r e a s .  Performance checking o f  t h i s  new equipment i s  con- 
t i n u i n g .  

GAS C H R O M A T O G R A P H I C  PROCEDURES A S S E S S E D  

Exper.imenta1 and s t a t i s t i c a l  procedures def ined  t h e  accuracy 
and p r e c i s i o n  o f  gas  chromatographic de te rmina t ions  o f  l o w  con- 
c e n t r a t i o n s  of  hydrogen i s b t o p e s ,  helium-3, argon, n i t r o g e n ,  and 
methane. Est imates  o f  system e r r o r  were ca l cu la t ed* .and  def ined  
over t h e  instrument  range . fo r  quantitative.measurements o f  50 
ppm 'to w i th in  1%. 

METHANE ( C A R B O N - 1 3 )  S T R E A M  A N A L Y Z E D  B Y  GAS CHROMATOGRAPHY 

A gas chromatographic method f o r  determining carbon d ioxide  , 
carbon monoxide and e thane  i n  the  methane (carbon-13) product of  
a thermal d i f f u s i o n  s e p a r a t i o n  process  was developed and imple- 
mented. 

X-RAY S A F E T Y  I N C R E A S E D  - P R O C E S S  T I M E  REDUCED 

To reduce ope ra t ing  time and p o s s i b l e  s a f e t y  hazards i n -  
volved w i t h  x - r ay  f luorescence  source- tube  changes, an e x t e r n a l -  
l y  mounted x- ray  tube i d e n t i f i c a t i o n  system was devised.  A s  a 
r e s u l t  opening o f  t h e  x - r ay  equipment i s  avoided, thereby mini- 
mizing t h e  p o t e n t i a l  f o r  occurrence o f  an a c c i d e n t a l  x - r ay  ex- 

*:posure. 

X-RAY E X P O S U R E  T I M E  G R E A T L Y  REDUCED 

A Rigaku-Denki RV-2OOPL r o t a t i n g  anode x - ray  gene ra to r  

. Stud ies  wi.th s e l e c t e d  mixtures  o f  oxides  revea led  t h a t  t h e  
equipped wi th  a g r a p h i t e  monochromator .was. p u t  i n t o  ope ra t ion .  

g r e a t l y  enhanced x-ray f l u x  ob ta inab le  wi th  t h i s  machine a f fo rded  
a 6 0 -  t o  90- fo ld  r educ t ion  i n  exposure time t o  produce d i f f r a c -  
t i o n  photographs comparable t o  those  produced by widely-used 
f i x e d  anode x- ray  sources .  The x-ray a n a l y s i s  o f  r o u t i n e  pow- 
der  d i f f r a c t i o n  samples has now been semiautomated through i m -  
provements i n . t h e  c a p a b i l i t y  o f  f i l m  reading and d a t a  i n t e r p r e -  
. t a t i o n .  

, 

EDDY .CURRENT M E A S U R I N G  T E C H N I Q U E S  D E V E L O P E D  

An eddy c u r r e n t  t e s t  was developed and implemented f o r  
measuring t h e  th i ckness  of f i b e r g l a s s  sprayed over  plywood - t o  
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assu re  a minimum th i ckness  o f  0.125 inches f o r  t h e  f i b e r g l a s s  
c o a t i n g  on plywood boxes used t o  s t o r e  TRU waste  f o r  20  y e a r s .  
An eddy c u r r e n t  t e s t  was a l s o  developed and p u t  i n t o  use  f o r  de- 
termining t h e  n a i l  spacing i n  such boxes. 

FIRE R E T A R D A N T  M A T E R I A L  A N A L Y Z E D  

An emission spec t rog raph ic  procedure t o  determine t h e  antim- 
ony t r i o x i d e  con ten t  i n  f i r e - r e t a r d a n t  m a t e r i a l  was developed i n  
support  of a F i n a l  S a f e t y  Analysis  Review of  PP Bui lding.  

A C E T O N E  I N  P E T N  , D E T E R M I N E D  BY G A S  C H R O M A T O G R A P H Y  

A gas chromatograph wi th  programmable column h e a t i n g  and a 
flame i o n i z a t i o n  d e t e c t o r  was used i n  developing a method t o  
determine acetone con ten t  i n  PETN on a r o u t i n e  b a s i s .  Maximum 
s e n s i t i v i t y  was 1 . 2 5  x 1 0 - 1 4  grams ace tone ,  

. .  
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M O U N D  P L U T O N I U M  S T U D Y  M A D E  

A s  a r e s u l t  of r o u t i n e  environmental  a n a l y s i s ,  t r a c e s  o f  
plutonium-238 were found i n  s i l t  i n  t h e  abandoned Miami-Erie 
.Canal and overflow ponds j u s t  o f f s i t e .  A s p e c i a l  p r o j e c t  t a s k  
f o r c e  was formed t o  eva lua te  t h e  invento.ry of plutonium-238 i n  
the  environment a% Mound Laboratory,  determine t h e  source  o f  
. the  plutonium-238, and a l l e v i a t e  any p o t e n t i a l  h e a l t h  hazard 
t o  the  genera l  ,publ ic .  

A comprehensive s tudy  showed t h e r e  i s  no hazard  o r . s a f e t y  
c o n c e r n ' f o r  t he  publ ic .  About 1 5 0 0  ana lyses  were made . in  t h i s .  
s tudy ,  and 250 o f f s i t e  core  samples were taken;  plutonium con- 
c e n t r a t i o n s  of sediments and core  samples ranged from 0 . 0 0 0 1  t o  
4 .6  nanocuries/gram. Plutonium concent ra t ions  i n  the  a i r  and 
water  i n  t h e  a f f e c t e d  are.as were found t o  be  we l l  w i th in  e s t ab -  
l i s h e d  r a d i a t i o n  and concent ra t ion  gu ide l ines .  I t  was a l s o  
determined t h a t  t h e  contaminat ion was a r e s u l t . ' o f  a l e a k  i n  a 
waste l i n e  on t h e  Laboratory s i t e  i n  1 9 6 9 .  

A news conference was he ld  on October 2 t o  announce t o  the  
Dayton are.a news media and t h e  Middletown and C inc inna t i  news- 
papers  r e s u l t s  o f  t he  Mound Plutonium Study and p lans  f o r  f u t u r e  
ac t ion .  A b r i e f i n g  was a l s o  he ld  f o r  r e p r e s e n t a t i v e s  of t h e  
Ohio Department of Heal th ,  Ohio and Federa l  Environmental P r o -  
t e c t i o n  Agencies,  t h e  Montgomery County Combined Heal th  Dis t r ic t ,  
t he  Miami Conservancy Dis t r ic t ,  and Miamisburg ci t 'y  o f f i c i a l s .  

N E W  W A S T E  S O L I D I F I C A T I O N  F A C I L I T Y  O P E R A T I O N A L  

A new Waste S o l i d i f i c a t i o n  F a c i l i t y  f o r  plutonium-containing 
l i q u i d  wastes  became ope ra t iona l  i n  September 1 9 7 4 .  
t i o n  e l imina te s  t h e  need f o r  f u r t h e r  use o f  an underground p ipe-  
l i n e  t o  t r a n s p o r t  such waste t o  a process ing  a rea .  

This i n s t a l l a -  

R A D I O A C T I V E  W A S T E  R E M O V E D  

Radioac t ive  waste m a t e r i a l  removal f o r  b u r i a l  and recovery 
changed d r a s t i c a l l y  dur ing  t h e  yea r .  
designed and acqui red ,  r ev i sed  methods o f  s t o r a g e  developed and 
t r a n s p o r t i n g  c r i t e r i a  were provided t o  remove th.e t ransuranium 
(TRU) m a t e r i a l s  f r o m  the  l a b o r a t o r y . .  

New con ta ine r s  were 
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T R A N S U R A N I C  W A S T E  C O N T A I N M E N T  S Y S T E M S  T E S T E D  

To s a t i s f y  the  requirement o f  20-year r e t r i e v a b i l i t y  from 
b u r i a l ,  e f f o r t s  were e s t a b l i s h e d  t o  improve t h e  Mound p o s i t i o n  
r e l a t i v e  t o  procurement of acceptab le  containment systems f o r  
t r a n s u r a n i c  (TRU) wastes .  A comprehensive t e s t i n g  system t o  
a s su re  i n t e g r i t y  o f  TRU polye thylene  l i n e r s  was developed and 
implemented, a m a t e r i a l  review board was e s t ab l i shed .  t o  make 
d i s p o s i t i o n  d e c i s i o n s ;  on nonconforming TRU l i n e r s ,  vendor 
surveys were made, and c l o s e  l i a i s o n  was maintained wi th  t h e  
b u r i a l  s i t e .  

LOW S P E C I F I C  A C T I V I T Y  W A S T E  R E D U C E D  

The v.olume o f  low s p e c i f i c  a c t i v i t y  (LSA) waste was reduced 
by 50% through a d m i n i s t r a t i v e  c o n t r o l s .  
waste were i n s t a l l e d  by the  end of  1 9 7 4  and a compaction r a t i o  
o f  about 3 /1  was achieved in .demons t r a t ion  runs.  

Compactors f o r  such 

. P R O C E D U R E S  WRITTEN F O R  W A S T E  M A T E R I A L S  H A N D L I N G  

Procedures r equ i r ed  i n  the  c o l l e c t i o n ,  containmeht,  s t a g i n g  
and shipment of  r a d i o a c t i v e  waste  m a t e r i a l s  were w r i t t e n  and 
consol ida ted  i n t o  a formal manual f o r  use by Nuclear Operat ions 
personnel .  

S U R V E Y  O F  R A D I O A C T I V E  N U C L I D E  A D S O R P T I O N  ON B O N E  C H A R  C O M P L E T E D  

A l i t e r a t u r e  survey was completed and equipment assembled 
f o r  a s tudy  o f  t h e  mechanism o f  adsorp t ion  o f  vari’ous r a d i o a c t i v e  
nuc l ides  on bone char  (a  n a t u r a l l y - o c c u r r i n g  calcium phosphate 
compound). 
nisms o f  r educ t ion  of r a d i o a c t i v e  nuc l ides  i n  waste  streams t o  
u l t r a - low l e v e l s .  Bone char  was found t o  be e f f e c t i v e  i n  
reducing r a d i o a c t i v i t y  l e v e l s  i n  aqueous waste  s t ream s o l u t i o n s  
conta in ing  plutonium-.238. 
was reduced f rom about  1 0  d i s i n t e g r a t i o n s  pe r  minute p e r  m i l l i -  
l i t e r  (dis/min/ml) t o  about  1 dis/min/ml a f t e r  pass ing  through 
a bed o f  bone char .  

The o b j e c t i v e  of t h i s  program i s  t o  s tudy t h e  mecha- 

The a c t i v i t y  l e v e l  i n  such a s o l u t i o n  

. N O N - R A D I O A C T I V E  W A S T E  

White .paper segrega t ion  ‘and s a l e  cont inued throughout t h e  
year .  Due t o  market cond i t ions ,  mixed papers  and t r a s h  became 
an obs t ac l e .  
t r a n s p o r t a t i o n  costs through compaction and the  subsequent haul ing  
o f , l a r g e r  loads t o  t he  reclamation c e n t e r  f o r  salvage of  g l a s s ,  
metal  , wood and p l a s t i c  m a t e r i a l s .  

Arrangements were made which s i g n i f i c a n t l y  reduced 
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S A C  i4 E T  I N ST A L L E D 

A computerized system to improve the flow o f  telecommunica- 
tions traffic to and from the Laboratory was installed. Known 
as SACNET (Secure Automatic Communications Network), the system 
is capable of processing a variety of traffic such as magnetic 
tape, paper tape, and cards. The system is fully.encrypted and 
approved through the SECRET level' for c1asslfied.messages. . 
SACNET replaces the Secure Automatic Data and Information Ex- 
change (SADIE) network created in the early '60's to meet the 
AEC's telecommunications requirements. An example o f  the im- 
proved transmission speed available within the SACNET system is 
the Financial Reporting data (MIS-FIS) at end of each month. 
The time required t o  transmit this data has been reduced from. 
about 8 hours to less than 15 minutes. A SACNET Emergency Back- 
up facility provi.ding for narrative traffic only with ful.1 cryp- 
tographic abilities was also made operational. 

A SACNET transmission of computer-generated analytical wea- 
pon attributes was successfully accomplished between.Mound Lab- 
oratory and LLL. The elimination of manual transcription, tele- 
typing or mailing of data.enables Mound to respond quickly to 
inquiries during product development. 

L A R G E  C O R E  S T O R A G E  U N I T  O B T A I N E D  

An IBM 236.1 Large Core Storage (LCS) unit - capable of stor- 
ing one million data characters - was obtained from the Bendix 
Kansas City Plant and attached'to one of Mound Laboratory's IBM 
360  Model 50 systems. The LCS unit stores the teleprocessing 
software and related data for the Laboratory's real time inter- 
active environment. The unit is of significant value in per- 
mitting applications programs that exceed normal core storage 
boundaries to run in a conventional manner. 

D U A L  360/50 C O M P U T E R  S Y S T E M S  A C H I E V E D  li 

Mound Laboratory achieved dual IBM 360/50 computer system 
by the installation of a two-channel switch on an IBM 2314 disk 
unit, enabling that device to be shared. by the two model S O ' S ,  
and by the implementation of OS/MVT software on the second s y s -  
tem. Both systems can now utilize the same program libraries 
and data bases during normal processing. 
down, the remaining system can operate independently. 

If one unit breaks 

. .  



C o m p u t e r  P r o g r a m m i n g  and Data P r o c e s s i n g  

I N F O R E X  K E V - D I S K  S Y S T E M  E X P A N D E D  

The INFOREX Kev-Disk System was expanded by t h e  a d d i t i o n  of  
two a d d i t i o n a l  i npu t  s t a t i o n s  - br inging  t h e  t o t a l  number t o  
e i g h t  - and by t h e  t r i p l i n g  of t h e  c a p a c i t y  o f  t h e  d i s k  s t o r a g e  
u n i t .  

. U T I L I T Y  O F  P , D P - 1 2  S Y S T E M S  I N C R E A S E D  . 

Nuclear Opera t ions ,  Engineer ing,  and Explosives  Operat ions 
personnel  c o l l a b o r a t e d  tc! make t h e  hardware changes and t h e  s o f t -  
ware accommoaations t o  enable  t h e  t r a n s l a t i o n  of d a t a  and program 
f i l e s  f rom one format (DEC-TAPE) t o  another  format (LINCTAPE) on 
a PDP-12A minicomputer. The .new c a p a b i l i t y ,  achiev.ed a t  v i r t u a l l y  
zero out -of -pocket  c o s t ,  g ives  a t r a n s f e r  medium c a p a b i l i t y  t h a t  
w i l l  g r e a t l y  inc rease  t h e  u t i l i t y  o f  t h e  two PDP-12 sys te 'ms ,a t  
Mound Laboratory by c reas ing  a c o n v e n i e n t , l i n k  between them and 
t h e  l a r g e  D i g i t a l  Equipment Corporat ion Users System (DECUS) 
l i b r a r y .  

R E M O T E  J O B  E N T R Y  T E R M I N A L  I N S T A L L E D  

A D a t a - 1 0 0  Remote Job Entry Terminal - acqui red  from Mon- 
san to  Research Corporat ion - was i n s t a l l e d  on t h e  f i r s t  f l o o r  of 
t h e  OS Bui ld ing .  The te rmina l  c o n s i s t s  of  a ca rd  r e a d e r ,  l i n e  
p r i n t e r ,  and video tube .  The Data-100 t e rmina l  i s  connected t o  
t h e  IBM 360,Model 50  and i s  a v a i l a b l e  t o  open shop u s e r s  dur ing  
normal working hours .  

N E W  D I S P L A Y  C A P A B I L I T Y  S A V E S  $3.9,000 A N N U A L L Y  

An NCR Computer Output M i c r o f i l m  (COM) System and a S c o t t s  
Micrographics Dupl ica tor  were i n s t a l l e d  i n  t h e  c e n t r a l  computer 
f a c i l i t y .  This  i n s t a l l a t i o n  provides  a new c a p a b i l i t y  i n  i n f o r -  
mation d i s p l a y  which w i l l  save $ 1 4 , 0 0 0  annua l ly  on e x t e r n a l  
s e r v i c e s  and an e s t ima ted  a d d i t i o n a l  annual sav ings  o f  $ 2 5 , 0 0 0  
i n  paper  c o s t s .  

$7000  S A V E D  BY A C Q U I S I T I O N  OF E X C E S S  D I S K  P A C K S  

Over $ 7 0 0 0  was saved i n  t h e  a c q u i s i t i o n  o f  needed d i s k  packs 
f o r  Mound' Labora tory ' s  computer f a c i l i t y  by ob ta in ing  excess  u n i t s  
from Sandia ,  Albuquerque. 

A C C E S S  O B T A I N E D  T O  C O M P U T E R  H A R D W A R E  M O N I T O R I N G  D E V I C E  

Mound Laboratory obta ined  access  - on a c i r c u l a t i n g  b a s i s  
w i th  t h r e e  o t h e r  AEC'contractors  - t o  a computer hardware moni- 
t o r i n g  device  purchased by t h e  AEC-MIS f a c i l i t y  a t  Albuquerque. 

.. 
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The device ,  known a s  DYNAPROBE, i s  a b l e  t o  cap tu re  va r ious  
measurements, pu l se s  and cond i t ions  on v i r t u a l l y  a l l  ADP equip- 
ment & 

S H I E L D E D  A R E A  C E R T I F I E D  

A t o t a l l y  s h i e l d e d  a r e a  f o r  Data Processing and Crypto was 
succes*sfu l ly  c e r t i f i e d  and p l aced  i n  ope ra t ion .  
p o r t  o f  t h e  enc losure  ( t h e  f i r s t  of  i t s  k i n d ) , , i t s  c o n s t r u c t i o n ,  
problem a r e a s ,  e t c . ,  w a s  submi.tted. t o  t h e  AEC. 

A complete re -  

D A T A  B A S E  FACILITIES E X P A N D E D  

Mound Labora tory ' s  d a t a  bas f a c i l i t i e s  have b n 'expand il 
by t h e  i n t e g r a t i o n  of  1 5  a d d i t i o n a l  phys i ca l  'da ta  bases  wi th  t h e  
c e n t r a l i z e d  d a t a  base.  These a d d i t i o n a l  bases  r e l a t e  t o  Employe 
Information, SS Accoun tab i l i t y ,  Product Index, Shop Order,  Pro- 
duc t ion  and Operating Systems Management f a c i l i t i e s .  The a b i l -  
i t y  t o  i n t e r r o g a t e  the c e n t r a l i z e d  d a t a  base i n  d i f f e r e n t  ways - 
a technique known a s  l o g i c a l  d a t a  base views - was a l s o  increased  
by t h e  a d d i t i o n  o f  25 l o g i c a l  views. The t o t a l  l o g i c a l  d a t a  base 
c a p a b i l i t y  l e v e l  i s  now a t  6 0 .  

PROGRAMMING L A N G U A G E  C O N V E R T E D  FROM COBOL I 1  T O  COBOL I V  

A conversion from COBOL I1 programming language t o  COBOL I V  
was accomplished t o  take  advantage of t h e  advanced f e a t u r e s  i n  
the  h igher  l e v e l  language package. The newer -sof tware package 
con ta ins  s e v e r a l  programming a i d s  which improve programmer pro-  
d u c t i v i t y .  
t he  Laboratory Budget Model, a s i g n i f i c a n t  r educ t ion  i n  t e s t i n g  
and product ion run time was obta ined .  

By immediately inco rpora t ing  t h i s  new technique i n t o  

. .  

SOFTWARE UPGRADED TO P R O V I D E  T E L E P R O C E S S I N G  C A P A B I L I T Y  

The sof tware comprising Mound Laboratory 's  Operating System - 
an organized c o l l e c t i o n  of techniques and procedures f o r  ope ra t -  
ing  a computer - was upgraded t o  provide t e l ep rocess ing  c a p a b i l -  
i t y .  This c a p a b i l i t y  a l lows in s t an taneous , r e sponse  a s  i n q u i r i e s  
a r e  made o f  t h e  c e n t r a l i z e d  d a t a  base.  P i l o t  t e s t i n g  of  t h i s  
c a p a b i l i t y  proved success fu l :  . i n q u i r y  t e rmina l s  were i n t e r f a c e d  
t o  t h e  hos t  computer, and inqu i ry  programs were estab1,ished wi th  
t h e  c e n t r a l i z e d  base.  . . 

C O M P U T E R  EFFICIENCY IMPROVED WITH STRUCTURED PROGRAMMING 

Mound Laboratory in t roduced  t h e  use of  s t r u c t u r e d  programming 
and top-down -design concepts - coupled wi th  program walk-throughs - 
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C o m p u t e r  P r o g r a m m i n g  and Data P r o c e s s i r L g  

into its computer programming function. Limited usage to date 
has provided a 50% reduction from conventional programming in 
the number of passes on the computer required to obtain an 
executable program. 

D A T A  E D I T  R O U T I N E  P R O V I D E D  

-.  A data edit routine providing a more'efficient.technique 
for detection of input data errors prior to submittal to the 

. IBM-,360 for processing was developed for the. Explosives Develop- 
ment Cofiponent Section. This technique eliminates the need for 
manual verification and results in a more efficient operation. 

C Y C L O I D  M A S S  S P E C T R O M E T E R  D A T A  P A C K A G E  I M P L E M E N T E D  

A Texas Instrument Simulation $oftware.Package was imple- 
mented on the IBM-360 Model 50 Computer System. This software 
simulates the operations of a Texas Instrument 960 A System used 
to perform process control and data reduction functions on a 
Cycloid Mass Spectrometer. Test shots and complete debugging can 
now'be accomplished on the IBM-360 without disturbing the TI-960A 
Program develapment time has been reduced significantly. 

C O M P U T E R I Z E D  S E L E C T I O N  P R O G R A M  I M P L E M E N T E D  

A computer program was implemented in detonator testing to 
guarantee that no single number will be selected more than once 
in each number sequence. This technique which replaces a slower 
manual method has been used to determine the order for detonator 
test samples and to randomize inventory samples. 

P H A S E - I  C O N T A M I N A T E D  W A S T E  I N V E N T O R Y  S Y S T E M  O P E R A T I O N A L  

The first phase of a Contaminated Waste Inventory System be- 
came operational with the inauguration of Mound Laboratory's cap-. 
ability to automatically generate the shipping reports required 
for burial o f  contaminated waste at . .  National Reactor Testing Sta- 
tion in Idaho. 

NEW P R O D U C T  1NDE.X S Y S T E M  I M P L E M E N T E D  

A new Product Index System was implemented; This is a data 
base system which provides a list of drawing issues, specifica- 
tions, and manuals by which product is built and delivered to 
the AEC. The system, currently containing records on over 50 
Sandia and LLL,products, will be expanded to accommodate addi- 
tional products. 

I 
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B U D G E T  D A T A  BY W E A P O N S  S Y S T E M  P R O D U C E D  - _ _  - 
A systcrn t o  producc budgct da t a  b y  wcapons sys t c r i  was itiiplc- 

mcnted and succcssl-ully uscd i n  t h e  I:Y - 1'375 mid-ycur budgct c a l l .  

E X P L O S I V E S  L A B O R  R E P O R T E D  D A I L Y  

.The d a i l y  r e p o r t i n g  o f  Explosives  labor.  was i n i t i a t e d  through 
a system which records  s t a r t  and s t o p  t imes by electromechanical  
record ing  s t a t i o n s  and u t i l i z e s  t h e  computer t o  v e r i f y  t h e  accur -  
acy o f  t h e  d a t a .  

' I  

P E R S O N N E L  R A D I A T I O N  IEXPOSURE D A T A  C O M P U T E R I Z E D  
b 

A computerized system t o '  c o n t r o l  and s t o r k  h i s t o r i c a i  d a t a  
on personne.1 r a d i a t i o n  exposure from.1947 t o  d a t e  was implemented. 

S T O R E S  I N V E N T O R Y  C O M P U T E R I Z E D  

A manual system of  c o n t r o l l i n g  s t o r e s  inventory  w a s  converted 
t o  a f u l l y  computerized system wi th  automatic  d a i l y  review wi th  

' o r d e r  w r i t i n g  f o r  7 , 0 2 1  i t ems;  computer reviews o f ' i n a c t i v e  i tems 
which reduced l e v e l s  f rom 8,339 t o  7 , 0 2 1 ;  balance on-hand l eve l s .  
reduced from 9 0  days sup@ly t o  7 days; and f a s t e r  phys i ca l  inven- 
t o r i e s  and r e c o n c i l i a t i o n s .  
savings pe r  y e a r .  

This  a c t i o n  r e s u l t e d  i n  .$279 ,000  

R A N D O M  S E L E C T I O N  R E D U C E S  I N V E N T O R Y  E F F O R T  

A s t a t i s t i c a l  inventory  method was developed and implemented 
which e l imina ted  t h e  need f o r  a 1 0 0 %  phys ica l  inventory  of  s t o r e s  
i tems.  Random s e l e c t i o n  o f  i tems i n s t e a d  of  a wa l l - to -wa l l  i n -  I 

ventory was introduced i n t o  t h e  annual r e c o n c i l i a t i o n  o f  s t o r e s  
and s u p p l i e s  i n v e n t o r i e s .  T h i s  computerized s y s t e m ,  based on t h e  
s e l e c t i o n  of  4 2 0  i tems f rom a t o t a l  o f  1 0 , 0 0 0  i t ems ,  provided a 
9 7 %  accuracy l e v e l  a g a i n s t  a d e s i r e d . g o a 1  o f  95%. 
i n  t h e  inventory  e f f o r t  f,rom 2 4 0 0  workhours i n  CY 1973 t o  230 
workhours i n  CY 1 9 7 4  was obta ined .  
sav ings .  

A r educ t ion  

This  r e s u l t e d . ' i n  a $ 1 0 , 0 0 0  

P R E C I O U S  M E T A L  I N V E N T O R Y  'TIME R E D U C E D  

Modif icat ions t o  computer programs a n d . t h e  implementation of  
a'new method of t ak ing  t h e  phys ica l  inventory  reduced t h e  t ime 
r equ i r ed  t o  adminis, ter t h e  Precious Metal Inventory Cont ro l  System 
by 4 0  workhours pe r  q u a r t e r .  

I 
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Computer Programming and Dat'iz Processing 

COMPUTER S Y S T E M  D E V E L O P E D  FOR E Q U I P M E N T  I N V E N T O R I E S  - : 

' A  computer systcm was implemcntcd t o  providc i o r  q u a t t e r l y  
and semiannual proper ty  v e r i f i c a t i o n  and c y c l i c a l  i n v e n t o r i e s  of 
c a p i t a l  and s e n s i t i v e  equipment. 

AUTOMAT I O N  S A V E  s W O R K H O U R S  

Automation o f . t h e  c e r t i f i c a t i o n  r e p o r t i n g  process  f o r  HH 
t e s t ' p r e s s u r e  gages provided an es t imated  sav ings  o f  200  work- 
hours p e r '  yea r .  

C'ONTRACTORS C A P A B I L I T Y  R E P O R T  A U T O M A T E D  

The Quar te r ly  Con t rac to r ' s  Capab i l i t y  Report s e c t i o n  o f  t h e  
Product Labor Analysis  System was automated inc reas ing  t h e  accur -  
acy of  t h e  d a t a  a s . w e l l  a s  provid ing  a s u b s t a n t i a l  r educ t ion  i n  
t h e  manual e f f o r t  p rev ious ly  r equ i r ed  o f  I n d u s t r i a l  Engineering 
t o  prepare  t h e  r e p o r t s .  

MATHEMAT I C A L  s E R V  I C E S  ENHANCED 

Services  of t h e  Mathematical Analysis  Sec t ion  were enhanced 
' wi th  t h e  completion o f  a b a s i c  and R c h a r t  computer program 

rep lac ing  the  manual c a l c u l a t i o n s  and hand-drawing of c o n t r o l  
c h a r t s .  

. G R A P H I C  S E R V I C E S  P R O D U C T I O N  D A T A  A U T O M A T E D  

An automated system t o  c o l l e c t  Graphic Serv ices  product ion 
da ta .  f o r  J o i n t  Committee on P r i n t i n g  r e p o r t s ,  a s  we l l  a s  f o r  
i n t e r n a l  c o n t r o l ,  was implemented. This  implementation e l i m i -  
na t ed  1 5  'hours o f  manual e f . fo r t  p rev ious ly  r equ i r ed  each month 

' t o  c o l l e c t  t h i s  d a t a .  

OSHA A N D  F I R E  I N S U R A N C E  E V A L U A T I O N  D A T A  C O M P U T E R I Z E D  

Computerized systems t o  t r ansmi t  OSHA and F i r e  Insurance 
Reporting and Evaluat ion System Comp1ianc.e d a t a  t o  ALO/AEC were 
implemented in 'conformance t o  AEC s t anda rds .  
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Computer Programming and Dat-a Processing 

COMPANY V E H I C L E  R E P O R T S  A U T O M A T E D  

The maintknance and reporting of utilization and cost data 
relative to company vehicles was automated resulting in a saving 
of 10 workhours per month previously re.quired to operate the 
system manually. 

MOUND L A B O R A T O R Y  DIRECTORY AUTOMATED 

Computer programs were developed to produce' the Mound Lab- 
oratory directory from data contained in the. Laboratory payroll 
file. 
manual method of generating the directory. 

This 'action provided significant savings over the previous 

U N I T E D  WAY PROGRAM C O M P U T E R I Z E D  

A computerized system for the processing of United Way pledges 
was implemented for the 1974 camp.aign. 
ly simplified the current year's campaign effort but also provides 
a belter approach to future campaigns. 

This system not only great- 

M A G N E T I C  CARDS D E G A U S S E D  

A technique which meets the requirements of Security was 
developed for the degaussing of the magnetic cards used in..word 
processing equipment around the Laboratory. 
resulted from the reuse of the cards and the reduction o f  stor- 
age space requirements. 

Minor cost sav'ing 

L E A S E S  E L I M I N A T E D  - C O S T S  REDUCED 

A reduction in monthly operating expenses for the Data Process-' 
ing and Telecommunications Center of over $3,100 was achieved 
through the elimination of leases of TELEX and TRACOR equipment. 
These actions were made possible by an improvement in Western . 
Union capabilities and the acquisition of government-owned'equip- 
ments. 

M R C / U N I V E R S I T Y  OF D A Y T O N  CO-OP PROGRAM BEGUN 

A Data Processing Co-op Program was initiated with the 
University of Dayton for the 1974-75 school year. This program 
emphasizes.the recruiting of female and minority. students and is 
intended to complement the educational gr.owth o f  these partici- 
pants with actu'al on-the-job experience. 



Computer Programming and Data Processing 

M I S  P R O J E C T  T E A M  P R E S E N T S  D A T A  B A S E  C O N C E P T S  

. Members of an MIS project team made a presentation to the 
GUIDE International Conference at Anaheim, California on Mound 
Laboratory's experiences in installing a manufacturing data base. 
The response from this world-wide association o f  IBM equipment 
and software users - organized to consolidate the customers' 
views - was very good. 

E X C E L L E N T  A U D I T  R A T I N G  R E C E I V E D  

Mound Laboratory received an excelient rating on an'ALO- 
Security Division technical security audit which extensively 
examined Telecommunications and Data Processing. 
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Supporting Activities 0 

S A F E T Y  A N D  S E C U R I T Y  

Flound employes completed t h e  year  without  a d i s a b l i n g  i r i jury 
and thereby accumulated a t  t h e  end o f  December 32,331,501 safe .  
hours s i n c e  t h e  l a s t  d i s a b l i n g  i n j u r y  i n  August 196.6. 

The t w e l f t h  and t h i r t e e n t h  Monsanto Board o f  D i rec to r s  
awards were rece ived  on A p r i l  5 and October 2 .  

Mound Laboratory r ece ived  s p e c i a l  r ecogn i t ion  from t h e  
I n d u s t r i a l  Commission of  Ohio and t h e  Dayton Area Chamber o f  
Commerce I n d u s t r i a l  Sa fe ty  Committee. The awards, f o r  Group 
Recognition and Spec ia l  Achievement, were presented  a t  t h e  22nd 
Annual Miami Valley'  Business and Indus t ry  S a f e t y  Conference. 
The d i s p l a y  d e p i c t i n g  "Safety a t  Mound Laboratory" was on ex- 
h i b i t  a t  t h e ,  conference.  

. 

There were seven s e c u r i t y  i n f r a c t i o n s  i n  1 9 7 4 ,  t h r e e  more. 
than  i n  1973, bu t  l e s s  than  t h e  goal o f  no more than  t e n  f o r  
t h e  yea r .  , I  I 

P E R S O N N E L  

A one-year c o n t r a c t  ex tens ion  t o  September 15 ,  1 9 7 7 ,  w i th  a 
wage reopener on September 1 5 ,  1 9 7 6 ,  was nego t i a t ed  w i t h ' t h e  O i l ,  
Chemical and A t o m i c  Workers Union (OCAW). A t  t h e  same t ime,  a 
similar proposal  w a s  p resented  t o  .the United P l a n t  Guard Workers 
of  America (UPGWA) bu t  no a f f i r m a t i v e  response had been rece ived  
by t h e  end o f  t h e  yea r .  

A 5 %  adjustment w a s  given t o  a l l  s a l a r i e d  personnel  e f f e c t i v e  
May 1 6 ,  1974. On December 23 a competi t ive adjustment was 
announced f o r  a l l  s a l a r i e d  personnel  t o  be e f f e c t i v e  March 1 6 ,  
1 9 7 5 .  

Monsanto's Savings and Investment Plan was in t roduced  i n  
For ty - fou r  pe rcen t  of  Mound J u l y  t o  be e f f e c t i v e  October 1. 

employes jo ined  t h e  p l an .  

The Mound/Monsanto Interchange Program r e s u l t e d  i n  n i n e  
in te rchanges  dur ing  t h e  y e a r .  

A permanent l a b o r  standards.  l i b r a r y  w a s  e s t a b l i s h e d  by I n -  
d u s t r i a l  Engineering i n  which a l l  products  a r e  f i l e d  by code num- 
b e r  wi th  easy and r a p i d  i d e n t i f i c a t i o n  of  s t anda rd  ope ra t ions .  
This  f i l e  i s  a v a i l a b l e  f o r  review by a l l  product ion and q u a l i t y  
c o n t r o l  managers, engineers ,  and foremen r e q u i r i n g  l a b o r  i n f o r -  
mation on s p e c i f i c  products .  



S u p p o r t i n g  A c t i v i t i e s  

T R A I N  I NG 

A formalized program t o  t r a i n  employes t o  q u a l i f y  f o r  t h e  
Solderer  c l a s s i f i c a t i o n  was developed and implemented us ing  
Mound resources  e x c l u s i v e l y .  

Agreement i n  p r i n c i p l e  was e s t a b l i s h e d  wi th  t h e  Univers i ty  
of  Dayton t o  develop and provide a s p e c i a l i z e d  segment of s tudy  
t o  r e t r a i n  technica . l ly  t r a i n e d  employes t o  appropr i a t e  engineer -  
ing  d i s c i p l i n e s .  

A s e r i e s  o f  l e c t u r e s  and f i l m  showings was i n i t i a t e d  by In -  
d u s t r i a l  Engineering to ,make product ion workers more aware of 
t h e  n e c e s s i t y  f o r  - and techniques of - cleanroom ope ra t ions  a s  
one method of  a s su r ing  t h e  q u a l i t y  o f  our  products .  

S A V I N G S ,  S A L E S ,  AND ENERGY C O N S E R V A T I O N  

To encourage t h e  saving o f  f u e l ,  reserved  parking spaces  
were o f f e r e d  employes who formed ca rpoo l s .  Over 2 7 0  poo l s ,  com- 
p r i s i n g  approximately 9 0 0  employes; were r e g i s t e r e d .  

A 1 5 %  inileage r educ t ion . and  an average of 1 2 %  f u e l  reduct ion  
f o r  Mound's t r a n s p o r t a t i o n  func t ion  was r e a l i z e d  i n  t h e  Energy 
Conservation Program. 

Monthly te lephone c o s t s  were reduced by more t han  $800 pe r  
month. An average of $ 5 0 0  sav ings  was obta ined  through e l i m i -  
n a t i o n  o f  v a r i o u s  equipment f e a t u r e s  'and an a d d i t i o n a l  $300  was 
saved by t h e  a l t e r a t i o n  of ope ra t ing  techniques.  

Because of ' inadequacies o f  t h e  Mound f i r i n g  range f o r  p i s t o l  
use and i n  o rde r  t o  avoid t h e  s i g n i f i c a n t  expense o f  b u i l d i n g  a 
new range,  an agreement was s igned  by t h e  AEC and t h e  Ci ty  o f  
Miamisburg g r a n t i n g  u s  use  of  t h e  new Miamisburg indoor p i s t o l  
range.  I n  exchange, Miamisburg Po1,ice w i l l  use  our range f o r  
smoke grenade p r a c t i c e .  This  w i l l  permit  Mound.Laboratory t o  
r e a l i z e  a savings o f  $ 1 6 0 , 0 0 0  by foregoing t h e  cons t ruc t ion  of 
a f i r i n g  range on s i t e .  

A new s a f e t y  shoe program was implemented, which reduced 
a d m i n i s t r a t i v e  c o s t  i n  procur ing  shoes and expanded t h e  a v a i l a -  
b i l i t y  t o  employes f o r  s a f e t y  a t  home and work. 

The GSA s t o r a g e  a c t i v i t y  was r e l o c a t e d  t o  an ad jacen t  GSA 
warehouse, due' t o  t h e  Federal  Records Center t ak ing  over a l l o -  
c a t e d  space.  . A  space r educ t ion ,  due t o  removal of  f u t u r e  pro-  
gram hold ings ,  was accomplished'and r e s u l t e d ' i n  a savings o f  
$ 7 , 4 0 0 .  
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S u p p o r t i n g  A c t i v i  ti e s 

Improved d i s p o s a l  methods and a new monthly HFFP r e j u s t i -  
f i c a t i o n  program r e s u l t e d  i n  $502,000 r educ t ion  of  t h e s e  inven- 
t o r y  holdings d u r i n g , t h e  y e a r .  

Approximately 23,000 pounds o f  excess  bismuth m a t e r i a l  was 
s o l d  by t h e  Property Management f u n c t i o n ,  a f t e r  developing c r i -  
t e r i a  f o r  t h e  s a l e  w i th  t h e  AEC when o t h e r  government agencies  
d i d  n o t  express  i n t e r e s t  f o r  t r a n s f e r .  The sa1.e n e t t e d  revenues 
o f  $119,300. 

Disposal of  excess  thorium m a t e r i a l s  by s a l e  and removal by' 
t h e  purchaser  versus  removal as waste w a s  i n i t i a t e d  during t h e  

. y e a r .  This  a c t i o n  w i l l ' r e s u l t  i n  revenue o f  $340,000. 

Excess weapons f l o a t  i nven to ry ,  c o n s i s t i n g  o f  nonnuclear 
weapons components valued a t  $1,751,805, w a s  c i r c u l a t e d  through- 
ou t  a v a i l a b l e  government agencies .  
inventory  was t r a n s f e r r e d  t o  o t h e r  agencies  a s  a r e s u l t  o f  t h i s  
a c t  ion .  

A t o t a l  of $590,644 of  t h e  

NEW F A C I L I T Y  

Occupation of  t h e  new Opera t iona l  Support 'Bui lding was com- 
p l e t e d  dur ing  t h e  f irst  p a r t  of t h e  yea r .  

E M P L O Y E E ,  A N D  P U B L I C  C O M M U N I C A T I O N S  

An automatic  answering te lephone - NEWSLINE - was i n s t a l l e d  
f o r  the  purpose o f  i s s u i n g  news b u l l e t i n s ,  Laboratory messages 
and items of  i n t e r e s t  concerning employes. 

Mound-Vue, t h e  company employe p u b l i c a t i o n ,  was pu t  on a 
q u a r t e r l y  schedule  and a l t e r e d  t o  a f e a t u r e  format.  

The Metric S t y l e  Guide, e s t a b l i s h i n g  s t anda rds  f o r  t h e  use  
of  me t r i c  system symbols, w a s  publ ished for t h e  guidance of 
Mound Laboratory personnel .  

Mound's SpeakerIs  Bureau made 2 4  p r e s e n t a t i o n s  during 1 9 7 4  t o  
groups t o t a l l i n g  6 0 0  people .  Four new speakers  were added t o  t h e  
Bureau, and t h e  s u b j e c t s  were broadened from s o l e l y  environmental 

and mathematics. 
, c o n t r o l  t o  inc lude  atomic 'energy, r a d i a t i o n  and h e a l t h  measures, 

Though t h e  Mound Plutonium Study a t t r a c t e d  t h e  main news 
media a t t e n t i o n  dur ing  1 9 7 4 ,  o v e r a l l  coverage of  Mound a c t i v i t i e s  
maintained good v i s i b i l i t y  d u r i n g . t h e  y e a r .  I n  a l l ,  c l i p p i n g s  
r e v e a l  t h a t  over  250  i tems were c a r r i e d . b y  38 newspapers. and 
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Support ing A c t i v i t i e s  

magazines, while  13  major r a d i o  and t e l e v i s i o n  appearances were 
made by Mound spokesman on t h e  s u b j e c t s  of  waste management, en- 

- ergy conserva t ion ,  carpool  program, nuc lea r  energy a p p l i c a t i o n s ,  
Pioneer 1 0  and 11, and community s e r v i c e s .  

Two major f e a t u . r e . s t o r i e s  were c a r r i e d  by l o c a l  newspapers 
during 1 9 7 4 .  
t ions : 

Both d e a l t  w i th  d i f f e r e n t  a spec t s  o f  Mound opera-  

Dayton Dai ly  N e w s ,  J u l y  1 4 ,  1 9 7 4  - "Mound Workers Don't 
Fear P o l l u t i o n ,  J u s t  Respect i t ."  

Miamisburg News., December 1 8 ,  1 9 7 4  - !'Back Home Again - -  
' Right Here i n  Mound City."  

Monsanto Regearch Corporat ion d i s p l a y s  were on e x h i b i t  a t  
t h e  fol lowing l o c a t i o n s  during 1 9 7 4 :  , 

Dayton Museum of  Natura l  H i s to ry  

Monsanto , Springfield. ,  Massachusetts 
Nei l  Armstrong A i r  6 Space Museum, Wapakoneta, Ohio . ' 

Chicago Museum,of Science 6 Indus t ry .  

To ta l  t r a f f i c  a t  t h e s e  s i tes  during t h e  e x h i b i t  per iods '  t o t a l l e d  
approximately 9 5 0 , 0 0 0  persons .  

. McDonnel Planetar ium, S t .  Louis,  Missouri  ' 

. .  

' I n  March of  t h i s  y e a r ,  our new Communications Center was 
p laced  i n  o p e r a t i o n . ,  ,This  r e s u l t e d  i n  mqre e f f e c t i v e  s e c u r i t y  
communications and. g r e a t e r  p r o t e c t i o n  05 t h e  system s i n c e  t h e  
c e n t e r  i s  now i s o l a t e d  f,rom o t h e r  ope ra t ions .  

A r a d i o  system w a s  i n s t a l l e d  f o r  t h e  Radio logica l  Ass is tance  
Team (RAT) t o  supplement r e l i a n c e  on t h e  te lephone as t h e  s o l e  
method o f  communications. . T h i s  i n s t a l l a t i o n  i s  t h e  f o u r t h  r a d i o  
system i n  use a t  Mound Laboratory.  

P U B L I C  RELATIONS 

A s  p a r t  o f  t h e  MRC Aff i rmat ive  Action P lan ,  Minori ty  Business 
E n t e r p r i s e s  r ece ived  purchase o r d e r s  f o r  $148,000 covering mate- 
r i a l s ,  s u p p l i e s  and s e r v i c e s  r equ i r ed  by t h e  Laboratory.  In  
a d d i t i o n ,  managerial  and t e c h n i c a l  a s s i s t a n c e  was provided t o  a 
number o f  MBE t o  ass is t  i n  t h e i r  development and c a p a b i l i t y .  
Severa l  Small Business Adminis t ra t ion c o n t r a c t s  were a l s o  awarded 
during t h e  yea r .  ' .Despi te  t h e s e  e f f o r t s  .we. f a i l e d  t o  achieve our  
goa l  of $ 2 0 0 , 0 0 0  because o f  m a t e r i a l  sho r t ages  a n d . t h e  severe  
l a c k  o f  minor i ty  bus iness  capable  o f  p a r t i c i p a t i n g  i n  t h e  program. 

Action and 'Community. Re la t ions  programs, an Awareness Semina'r was 
conducted f o r  upper management personnel  and s e l e c t e d  Miamisburg 

A l s o  a s  p a r t  o f  ou r  Management Development, Aff i rmat ive  

- o f f i c i a l s .  
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During 1974, Monsanto Research Corporation was represented 
in,numerous civic activities as indicated below. 

Miamisburg Community Development Council 
Industrial Task Force 

Board of Directors, Dayton Chamber of Commerce 

Chairman, Dayton Area Safety Council 
. .  

Engineering.and Science Insti'tute of 
Dayton, Advisory Committee . 

Board of Directors, Public Opinion Center 

Civil Service Board, City of Miamisburg 

Business Advisory Council 
Opportunities Industrial. Center 

R. K. .Flitcraft 

Rr K. Flitcraft 

R. K. Flitcraft 

A. L. Richey 

D. R. Storey 

D. R. Storey 

D. R. Storey 

Durine 1974 Mound Laboratory hosted a number of visitors in- 
cluding tKe distinguished visitbrs listed below. 

Major General Ernest Graves,' U. S. Army, Assistant 
General Manager, Military Application, USAEC, and 
Lieutenant General H. C. Donnelly, USAF (Retired), 
Manager Albuquerque Operations Office, USAEC. 

Mr . W. J. McCool , Deputy Director, Operational ,. 

Mr. C. H. Sommer, Chairman, Board of Directors, 

Safety, .USAEC. 

Monsanto Company 

Mr. W. R. Cooper, Assistant Manager.,. Plans 6*Budget, 
Albuquerque Operations Office, USAEC, accompanied 
by Mr'. V. C. Vince of his organization. 

Mr. S. Pickard, Regional Vice President, Monsanto 
Company, accompanied by L. E. Stone, Monsanto, 
St. Louis. 

Dr. M. Dmytryszyn, Director, Technology Design 
and Construction, Monsanto, CED, accompanied by 
V .  H. Coffee, J. R. Fair, J. R. ,Middleton, 
R. B. Puysar, R. L. Sandstedt, and L.' H. Todd 
of CED and J. Maguiro of Personnel 
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P U B L I C A T I O N S  

Mound Laboratory personnel  maintained t h e i r  pace i n  p u b l i c i z -  
ing t h e i r  a c t i v i t i e s  i n  books, j o u r n a l s ,  r e p o r t s ,  o r a l  p re sen ta -  
t i o n s ,  p a t e n t s ,  p roposa l s ,  and c a t a l o g s .  Thei r  245  p u b l i c a t i o n s  
included : 

1 6  Books.and Journa l  A r t i c l e s  
1 3 0  Oral  P r e s e n t a t i o n s  and Proceedings’Publications 

58 Topical  Rep.orts - .  . 30 Progress  Reports 
5 T r a n s l a t i o n s  
6 Paten’ts ,  Proposa ls ,  and Catalogs 
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