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Abs t rac t  

t Y  This r e p o r t  i s  a review of t h e  f irst  two y e a r s  
Information Center (NSIC) ope ra t ion .  It desc r ibes  t .t 
t h e  Center o f f e r s ,  t h e  manner i n  which it ope ra t e s ,  and problems it has 
encountered, NSIC s t o r e s  i t s  information both i n  a manual f i l e  and, 
s i n c e  September 1964, on magnetic t a p e  a t  t h e  Oak Ridge IBM-7090 fa- 
c i l i t y .  
scribed a 

The e f f i c i e n t  s e r v i c e s  made p o s s i b l e  by t h e  computer are de- 

c 

. NOTICE 

This document contains information of a preliminary nature and was prepared 
primarily for internal use at the Oak Ridge National Laboratory. It i s  subject 
to revision or correction and therefore does not represent a f inal report. The 
information i s  not t o  be abstracted, reprinted or otherwise given public dis- 
semination without the approval of the ORNL patent branch, Legal and Infor- 
mation Control Department. 



- LEGAL NOTICE - 

T h i s  report wos prepared a s  an account of Government sponsored work. 

nor the Commission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or implied, w i th  respect t o  the accuracy, 

completeness, or usefulness of  the information contained in  th i s  report, or that the use of  

any informotion, apparatus, method, or process d isc losed i n  th i s  report may not in f r inge 

pr ivote ly  owned r ights; or 

Assumes ony l i a b i l i t i e s  w i th  respect to the use of, or for damages resul t ing from the use of 

any informotion, apparatus, method, or process d isc losed i n  th i s  report. 

Neither the United States, 

6. 

A s  used i n  the above, "person acting on behalf o f  the Commission" includes any employee or 

contractor of the Commission, or employee of such contractor, to the extent  that such employee 

or contractor of the Commission, or employee of such contractor prepares, disseminates, or 

provides access to, any information pursuant t o  h i s  employment or contract w i th  the Commission, 

or h i s  employment w i t h  such contractor. 
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In t roduc t ion  

The Nuclear Sa fe ty  Information Center (NSIC) w a s  e s t a b l i s h e d  i n  March 
1963 a t  t h e  Oak Ridge Nat iona l  Laboratory under t h e  sponsorship of t h e  U.S. 
Atomic Energy Commission. The Center se rves  as a f o c a l  po in t  f o r  t h e  col-  
l e c t i o n ,  eva lua t ion ,  s t o r a g e ,  and d isseminat ion  of  nuc lea r  s a f e t y  i n f o r -  
mation. This  r e p o r t  i s  a review of t h e  f i r s t  two yea r s  of ope ra t ion .  It 
descr ibes  t h e  s e r v i c e s  t h a t  t h e  Center o f f e r s ,  t h e  manner i n  which it op- 
e r a t e s ,  and t h e  problems it has encountered. 

Scope 

Due t o  t h e  depth of coverage r equ i r ed  of an information c e n t e r ,  NSIC's 
scope was l n i t i a l l y  l i m i t e d  t o  s i x  wel l -def ined sub jec t  a r eas  w i t h i n  t h e  
broad f i e l d  of nuc lea r  s a f e t y .  Since t h e  Cen te r ' s  i ncep t ion ,  one new sub- 
j e c t  a r e a  has  been added, and t h e  coverage i n  another  has been broadened. 
I n  each of t h e s e  a r e a s ,  a p r o f e s s i o n a l  ORNL s t a f f  member o r  consul tan t  con- 
t i n u a l l y  analyzes  cu r ren t  information , produces s t a t e -o f - the -a r t  r e p o r t s  , 
and i s  a v a i l a b l e  f o r  consu l t a t ion .  It i s  a n t i c i p a t e d  t h a t  i n  f u t u r e  yea r s  
o t h e r  p e r t i n e n t  and important  areas w i l l  be added t o  t h e  Cen te r ' s  coverage. 
The p resen t  NSTC sub jec t  a r eas  are l i s t e d  below. 

1. Containment of Nuclear F a c i l i t i e s .  This  sub jec t  a r e a  encompasses 
a l l  a spec t s  of containment f o r  r e a c t o r s ,  radiochemical  p l a n t s ,  hot  c e l l s ,  
sources ,  e t c . ,  and w i l l  i nc lude  such a spec t s  as design cons ide ra t ions ,  
l eakage ,  p e n e t r a t i o n s ,  s t r u c t u r a l  i n t e g r i t y ,  and t e s t i n g .  

2.  Fission-Product Release ,  Transpor t ,  and Removal. The r e l e a s e  of 
f i s s i o n  products  from va r ious  m a t e r i a l s  and t h e i r  movement w i t h i n  a nuc lea r  
f a c i l i t y  containment system a r e  includ-ed i n  t h i s  sub jec t  a r e a .  Transport  
of t h e  f i s s i o n  products  involves  t h e  p h y s i c a l  and chemical c h a r a c t e r i z a t i o n  
of t h e  r e l e a s e d  r a d i o a c t i v e  materials, as w e l l  as t h e  var ious  mechanisms 
such as depos i t i on ,  adso rp t ion ,  f i l t r a t i o n ,  f a l l o u t ,  e t c .  t h a t  would at- 
t e n u a t e  t h e i r  concen t r a t ion  w i t h i n  t h e  containment system. 

3. Meteorological  Cons idera t ions ,  T h i s  s u b j e c t  a r e a  cons iders  not  
only d i f f u s i o n  and depos i t i on  of r a d i o a c t i v e  m a t e r i a l  near  t h e  e a r t h ' s  
su r f ace  i n  connect ion wi th  r e a c t o r  ope ra t ions  but, a l s o  t h e  atmospheric 
t r a n s p o r t  and f a l l o u t  i n  t h e  t roposphere  and s t r a t o s p h e r e  as a r e s u l t  of 
nuc lea r  weapons tes t s .  

4. Nuclear Instrumen. ta t ion,  Cont ro l ,  and Sa fe ty  Systems. The design 
of c o n t r o l  and s a f e t y  systems f o r  var ious  nuc lea r  p rocesses ,  as w e l l  as t h e  
r equ i r ed  in s t rumen ta t ion  and hardware,  are inc luded  i n  t h i s  a r e a .  The 
problems involved are t h e  performance r equ i r ed  of s a f e t y  systems; t h e  spec i -  
f i c a t i o n  of i n s t r i m e n t a t i o n ;  t h e  concepts of coincidence,  redundance , f a i l -  
u re  modes, and r e l i a b i l i t y ;  t h e  adequacy of shutdown margins;  t h e  design 
f e a t u r e s  of d i f f e r e n t  mechanical dev ices ;  au?d r e l a t e d  s u b j e c t s  e 

5 Rad-ioactive E f f l u e n t  Cont ro l  , Monitor ing,  Movement, and Dosage. 
A l l  a spec t s  of t h e  i n t e n t i o n a l  or a c c i d e n t a l  r e l e a s e  of r a d i o a c t i v i t y  t o  
t h e  environment a r e  inc luded  i n  t h i s  s u b j e c t  area, except atmospheric d i s -  
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pe r s ion ,  which i s  covered i n  t h e  "Meteorological  Considerat ions"  area. 
Waste d i s p o s a l  and e f f l u e n t  monitor ing,  environmental  s u r v e i l l a n c e ,  radio-  
nuc l ide  movement i n  s o i l  and water  and uptake by f l o r a  and fauna ,  pro- 
cesses  t h a t  i n f luence  movement and r e t e n t i o n ,  and t h e  de te rmina t ion  of 
u l t ima te  r a d i a t i o n  exposure t o  man a r e  inc luded  h e r e .  

6. Reactor  T rans i en t s  , Kine t i c s  , and S t a b i l i t y .  This  s u b j e c t  in-  
c ludes t h e  va r ious  s t u d i e s ,  bo th  a n a l y t i c a l  and experimental ,  i n  which 
t h e  t r a n s i e n t  behavior  of r e a c t o r s  and c r i t i c a l i t y  acc iden t s  a r e  examined. 

7. Opera t iona l  Sa fe ty  and Experience.% This  area w i l l  i nc lude  cover- 
age of t h e  s a f e t y  a spec t s  of r o u t i n e  r e a c t o r  ope ra t ion  and of i n c i d e n t s  
o r  unusual  ope ra t ing  occurrences ,  l a r g e  o r  s m a l l .  
t e s t  r e a c t o r s  and f u e l  reprocess ing  p l a n t s  w i l l  be  covered. All a v a i l a b l e  
ope ra t ing ,  i n c i d e n t s ,  sa feguards ,  and i n s p e c t i o n  r e p o r t s  w i l l  be c o l l e c t e d  
and indexed. 

Power, r e s e a r c h ,  and 

S t a f f  and Operat ion 

The staff  s c i e n t i s t s  and engineers  ass igned  t o  t h e  seven s u b j e c t  a r eas  
work h a l f  t i m e  f o r  t h e  Center ;  t h e  o t h e r  h a l f  o f  t h e i r  t i m e  i s  devoted t o  
work i n  a group a c t i v e  i n  t h e i r  p a r t i c u l a r  s u b j e c t  area. 
b e r s  gene ra t e  o r  e x t r a c t  from each source  an a b s t r a c t  and a s s i g n  keyword 
s e l e c t o r s  from t h e  Cen te r ' s  t hesau rus  of coord ina te  indexing terms. This  
information i s  then  t r a n s f e r r e d  t o  5- by % i n .  cards  f o r  s t o r a g e  by se- 
l e c t o r  i n  t h e  manual f i l e  and, s i n c e  September 1964, t o  magnetic t a p e  f o r  
computer s t o r a g e  a t  t h e  Oak Ridge IBM-7090 f a c i l i t i e s .  These t a p e s  may 
be searched  by us ing  va r ious  r e t r i e v a l  forms. 

These staff mem- 

The NSIC s t a f f ,  as p r e s e n t l y  comprised, i s  l i s t e d  i n  Appendix A. 
Some g e n e r a l  Center  ope ra t ing  d a t a  are l i s t e d  below: 

Number of s c i e n t i f i c  s p e c i a l i s t s  
Number of in format ion  s p e c i a l i s t s  
Number of nonprofess iona l  staff  m e m b e r s  
Amount of work done o u t s i d e  Center (up  t o  

completion of reproducib le  manuscr ip t )  
Budget FY-65 
Tools used 

Number of sources  of in format ion  i n  

Number of sources  of  in format ion  i n  
manual f i l e  

computer f i l e  

4 e 5 ( equ iva len t  ) 
1 
2 

1.5 
$170,000 
IBM-7090 and 
manual c a r d  f i l e s  

5 , 000 
1,300 

* To be inc luded  i n  scope as of FY-66. 
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Information Input  

P 

Scanning 

NSIC employs a fu l l - t ime  information s p e c i a l i s t  t o  scan t h e  l i t e r a -  
t u r e  f o r  sources  of  in format ion  and data r e l a t i v e  t o  i t s  i n t e r e s t s  and t o  
acqu i r e  t h e s e  sources .  The va r ious  p o t e n t i a l  sources  a r e  l i s t e d  below: 

1. 
2 .  
3.  
4. 
5. 
6. 
7. 
8. 
9. 

10.  
11. 
12.  
13. 
1 4 .  
15  
16. 
17. 

Unclas s i f i ed  r e p o r t s  
P r o p r i e t a r y  r e p o r t s  
Class i f  i ed r e p o r t s  
Jou rna l s  
News r e p o r t s  
Letters 
T r i p  r e p o r t s  
Foreign l i t e r a t u r e  
Meetings and symposiums 
P r e p r i n t s  
Monographs 
Data 
Abs t r ac t s  
Books 
Personal  c o n t a c t s  
P a t e n t s  
Theses 

There i s  i n e v i t a b l y  d u p l i c a t i o n  of  in format ion ,  and an ex tens ive  3- 
by 5-in. card  f i l e  of b i b l i o g r a p h i c  d a t a  i s  maintained t o  prevent  r e p e t i -  
t i v e  e n t r i e s  i n t o  t h e  system. 
t a i n  t h e  informat ion  from t h e  f irst  a v a i l a b l e  source .  

To be  r e a l l y  e f f e c t i v e ,  NSIC s t r i v e s  t o  ob- 

Information sources  t h a t  f a l l  w i th in  t h e  scope of t h e  Center  are d i -  
vided by t h e  informat ion  s p e c i a l i s t  i n t o  groups as they  re la te  t o  t h e  
various s u b j e c t  areas and t h e n  a r e  routed  t o  t h e  appropr i a t e  t e c h n i c a l  
s p e c i a l i s t .  Some NSIC inpu t  s t a t i s t i c s  fol low: 

Number of j o u r n a l s  scanned 
Number of  r e p o r t  t i t l e s  scanned 

Percent  u n c l a s s i f i e d  
Contract  r e p o r t s  acqui red  

Percent  u n c l a s s i f i e d  
Number of r e fe rences  added t o  system p e r  y e a r  

Percent  no t  i n  NSA 
Time l a g  of NSA 
Average number of e n t r i e s  p e r  r e fe rence  

Man y e a r s  spent  on scanning,  a b s t r a c t i n g  and 
indexing 

Keyword s e l e c t o r s  

600* 
1200/week 

80 
25/week 
95 

2500 
<lo 

1 0  
1 t o  6 months 

P ro fes s iona l ,  2 1/4 
C l e r i c a l ,  11/2 

1000 + 

* Appendix B con ta ins  a L i s t  of t h e  j o u r n a l  t i t l e s .  
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Indexing  

The t e c h n i c a l  s p e c i a l i s t s  dec ide  which of t h e  documents s e n t  t o  them 
a r e  r e l e v a n t  ( a c t u a l l y ,  very f e w  are r e j e c t e d  a t  t h i s  p o i n t )  and then  gen- 
e r a t e  o r  e x t r a c t  from t h e  source an a b s t r a c t  of up t o  100 words and a s s ign  
keyword s e l e c t o r s  from t h e  Cen te r ' s  t hesau rus  of coord ina te  indexing terms, 
as mentioned above. 
used t o  da t e  i n  t h e  computer i s  given i n  Appendix C .  The s e l e c t o r s  are 
weighted by a s s ign ing  a s t e r i s k s  t o  t h e  t e r m s  of prime importance f o r  each 
source.  A l l  t h i s  information i s  i n d i c a t e d  i n  w r i t i n g  o r  by r e f e r e n c e  on 
a s p e c i a l  form prepared  f o r  t h a t  purpose ( s e e  Appendix D ) .  
formation on t h e  source m a t e r i a l  ( i . e . ,  more than  100 words) may be  ex- 
t r a c t e d  f o r  i n c l u s i o n  on t h e  5- by 8- in .  cards  i n  t h e  Cen te r ' s  manual 
s t o r a g e  f i l e s .  

A l i s t  of approximately 750 s e l e c t o r s  ( index  terms) 

Add i t iona l  in-  

I n  t h e  e a r l y  days of NSIC ope ra t ion ,  emphasis w a s  p laced  on making an 
eva lua t ion  of t h e  inpu t  in format ion  a t  t h e  a b s t r a c t i n g  and indexing s t a g e .  
Now, however, t h e  eva lua t ion  i s  done as t h e  information i s  r e t r i e v e d  and 
cons idered  by t h e  s t a f f  s p e c i a l i s t s  f o r  i n c l u s i o n  i n  s t a t e -o f - the -a r t  re- 
p o r t s  , review a r t i c l e s  , o r  i n  answering t e c h n i c a l  i n q u i r i e s .  This  de- 
c reases  t h e  amount of t e c h n i c a l  t i m e  involved  i n  p repa r ing  inpu t  informa- 
t i o n ,  and thereby  al lows more of t h e  staff  members' t i m e  f o r  s p e c i a l  re -  
views, r e p o r t s ,  and i n q u i r i e s ,  

S torage  

NSIC employs two s e c r e t a r y - t y p i s t s  t o  t r a n s f e r  t h e  informat ion  inpu t  
d a t a  from t h e  s p e c i a l  b i b l i o g r a p h i c  form onto  reproduct ive  m a t s  from which 
t h e  manual indexing cards  are prepared .  A t y p i c a l  e x t r a c t  c o n s i s t i n g  of 
two 5- by 8-in.  cards  i s  shown i n  Appendix E. During t h e  typ ing  s t a g e ,  a 
carbon copy i s  genera ted  t h a t  s e rves  as inpu t  f o r  t h e  keypunchers a t  t h e  
computer f a c i l i t y .  I n  a d d i t i o n  t o  t h e  above d u t i e s ,  which inc lude  f i l i n g  
of t he  e x t r a c t  c a r d s ,  about 25% of the  t y p i s t ' s  t i m e  i s  t aken  up by o t h e r  
s e c r e t a r i a l  d u t i e s  ( correspondence , phone c a l l s  , r e p o r t  d r a f t s ,  e t c .  I n  
t h i s  connect ion it should be noted  t h a t  most of t h e  r e p o r t  p r e p a r a t i o n  i s  
handled by a group o u t s i d e  t h e  Center .  

I n  summary, more than  one t h i r d  of t h e  NSIC manpower e f f o r t  i s  in-  
volved i n  t h e  a c q u i s i t i o n  and s t o r a g e  of in format ion ,  w i th  about h a l f  of 
t h e  e f f o r t  supp l i ed  by nonprofess iona l  personnel  involved i n  t y p i n g ,  key- 
punching, f i l i n g ,  e t c .  

Funct ions and Se rv ices  

NSIC o f f e r s  a v a r i e t y  of f r e e  s e r v i c e s  t o  t h e  nuc lea r  community. 
The only except ion  i s  t h e  q u a r t e r l y  t e c h n i c a l  p rog res s  review Nuclear 
S a f e t y ,  which i s  prepared  under t h e  auspices  of t h e  Center  and s o l d  on a 
s u b s c r i p t i o n  b a s i s  of $2.50 p e r  y e a r  by t h e  U. S.  Government P r i n t i n g  
Of f i ce .  The l i s t  of a l l  s e r v i c e s  a v a i l a b l e  a t  t h e  Nuclear Sa fe ty  I n f o r -  
mation Center i s  given below; however, a t  t h e  p re sen t  t ime most of t h e  
output  of t h e  Center  i s  d i r e c t e d  t o  about h a l f  of t h i s  l i s t  ( e . g .  , i tems 
1-4,  6 ,  7 and 10): 
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” 

1. 
2. 
3 .  
4. 
5 .  
6. 
7. 
8. 
9.  
10. 
11. 
12. 
13 e 
14. 

Publ i sh  s ta te -of - the-ar t  r e p o r t s  
Publ i sh  J o u r n a l  - Nuclear Sa fe ty  
Prepare a b s t r a c t s  of nuc lea r  s a f e t y  l i t e r a t u r e  
Publ i sh  indexed b ib l iog raph ies  of access ions  
Prepare  s p e c i a1 b i b 1 i og r ap h i e s 
Provide s e l e c t i v e  d isseminat ion  of information 
Answer t e c h n i c a l  i n q u i r i e s  
Prepare d a t a  compilat ions 
Provide informat ion  on cu r ren t  research  and development 
Provide t echn ic  a1 consul t  at i on 
Make c o l l e c t i o n  a c c e s s i b l e  f o r  use by q u a l i f i e d  v i s i t o r s  
Provide l i t e r a t u r e  searches  
Propose experimental  work 
Prepare handbooks 

S p e c i f i c  NSIC s e r v i c e s  t h a t  r e su l t  i n  d a t a  o r  information output  are sum- 
marized i n  t h e  fol lowing:  

Bib l iographies  
Pages p e r  yea r  annota ted  
Pages p e r  y e a r  unannotated 

State-of- the-ar t  r e p o r t s  
Pages p e r  y e a r  
References p e r  y e a r  

Answers t o  i n q u i r i e s  
Number b r i e f 
Number extended 

Pages p e r  y e a r  
References p e r  y e a r  

SDI* (exper imenta l )  
Number of users 
References p e r  y e a r  

J o u r n a l  

600 
100 

200 
360 

6/month 
6 /month 

500 
1300 

N 8 0  
not  y e t  i n  s e r v i c e  

The more important  func t ions  and s e r v i c e s  provided by NSIC are d i s -  
cussed i n  some d e t a i l  below, 

State-of-the-Art Reports*% 

One of t h e  most important  func t ions  of N S I C  i s  t h e  p repa ra t ion  of au- 
t h o r i t a t i v e  s t a t e -o f - the -a r t  r e p o r t s  by t h e  t e c h n i c a l  s t a f f .  These re-  
p o r t s ,  which r e q u i r e  s e v e r a l  man-months f o r  p repa ra t ion  are veh ic l e s  f o r  
t h e  a n a l y s i s  and eva lua t ion  of experimental  and t h e o r e t i c a l  d a t a  and can 
even r e s u l t  i n  t h e  s y n t h e s i s  of  new da ta .  It i s  NSIC’s goa l  t o  produce 
one of t h e s e  r e p o r t s  a t  approximately one-year i n t e r v a l s  i n  each of i t s  
s u b j e c t  a r eas  . 

S e l e c t i v e  d isseminat ion  of in format ion .  
See Appendix F for a l i s t  of documents publ i shed  by BSIC. ** 
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Nuclear Safety* 

Though s e p a r a t e l y  funded, t h e  q u a r t e r l y  t e c h n i c a l  progress  review 
Nuclear Sa fe ty  i s  prepared under t h e  auspices  of  NSIC. The Cen te r ’ s  f i l e s  
provide t h e  r e fe rence  material used by t h e  au thors  of  t h e  J o u r n a l  review 
a r t i c l e s .  

Indexed Bibl iography of Accessions** 

B ib l iog raph ica l  no ta t ions  of t h e  Cen te r ’ s  access ions  are s o r t e d  
q u a r t e r l y  i n t o  19 c a t e g o r i e p  or types  of nuc lea r  s a f e t y  informat ion  a t  
t h e  Oak Ridge IBM-7090 f a c i l i t i e s  and are au tomat ica l ly  prepared  f o r  pub- 
l i c a t i o n .  A t y p i c a l  page from t h e  f irst  b ib l iography i s  shown i n  Appendix 
I .  Each access ion  inc ludes  an a b s t r a c t  of  up t o  100 words and des igna ted  
keyword s e l e c t o r  te rms .  The machine code a l s o  prepares  s e l e c t o r  and per- 
sonnel  au tho r s ’  indexes t h a t  are inc luded  w i t h  each i s s u e  of t h e  b i b l i o g -  
raphy 

S e l e c t i v e  Dissemination of Information 

NSIC i s  undertaking an experiment i n  t h e  s e l e c t i v e  d isseminat ion  of  
information (SDI) .  
t a c t e d  and asked t o  submit a summary paragraph of t h e i r  p a r t i c u l a r  spec ia l -  
i z e d  i n t e r e s t  i n  t h e  f i e l d  of nuc lea r  s a f e t y .  The NSIC staff  i s  us ing  i t s  
keyword s e l e c t o r  thesaurus  t o  convert  each of t h e  summaries i n t o  t h e  in-  
d i v i d u a l ’ s  i n t e r e s t  p r o f i l e .  Bib l iographic  informat ion  and a b s t r a c t s  of 
p e r t i n e n t  documents w i l l  be  au tomat ica l ly  s e n t  t o  t h e  p a r t i c i p a n t s  on t h e  
ca rd  forms shown i n  Appendix J as t h e  computer s t o r a g e  system i s  updated 
each week. The number of  p a r t i c i p a n t s  i n  t h e  SDI program w i l l  b e  in-  
c reased  t o  inc lude  a much l a r g e r  audience a f t e r  s e v e r a l  months i f  t h e  re- 
s u l t s  of t h e  experiment i n d i c a t e  t h a t  t h i s  i s  warranted.  

Over e igh ty  management-level personnel  have been con- 

Technical  I n q u i r i e s  

Technical  i n q u i r i e s  from t h e  nuc lea r  community, bo th  f o r e i g n  and do- 
mes t i c ,  are answered. Requests are r ece ived  a t  t h e  Center  by t e l ephone ,  
l e t t e r ,  or per sona l  con tac t .  So far  i n  1965, r eques t s  are be ing  r ece ived  
a t  t h e  ra te  of about 1 2  pe r  month. 

Counseling and Guidance 

The NSIC staff  i s  a v a i l a b l e  t o  v i s i t o r s  f o r  counse l ing  and guidance 
on nuc lea r  s a f e t y  problems i n  i t s  s u b j e c t  areas. The Cen te r ’ s  unc la s s i -  
f i e d  manual f i l e s  a r e  open f o r  v i s i t o r s  t o  use  as they  s e e  f i t .  Visits  
t o  t h e  Center have occurred a t  t h e  r a t e  of seven p e r  month s o  far i n  1965. 

* 
** 
*** 

See Appendix G f o r  t a b l e  of con ten t s  of Nuclear S a f e t y ,  6 ( 1 )  and 6(2). 
See Appendix H f o r  l i s t  of c a t e g o r i e s  used i n  b ib l iog raphy .  
See Appendix F f o r  a ” 1 i s t  of documents publ i shed  by NSIC. 
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S p e c i a l  Bib l iographies  

Computer coding has  been developed t o  a l low r e t r o s p e c t i v e  searches  
of  t h e  NSIC computer s t o r e  of information by querying t h e  f i l e  wi th  com- 
b i n a t i o n s  of keyword s e l e c t o r  terms.  The machine w i l l  p r i n t  a b ib l iog ra -  
phy appropr i a t e  t o  t h e  s e l e c t o r s  used i n  t h e  query.  
t h a t  i n  about two yea r s  a remote typewr i t e r  w i l l  b e  l o c a t e d  i n  t h e  Center 
t h a t  w i l l  a l low d i r e c t  dialogue wi th  t h e  computer. 
s e c t i o n  on "Machine S torage  and R e t r i e v a l  of Information , I '  beginning on 
page 17). 

It i s  a n t i c i p a t e d  

(For more d e t a i l  see 

Spec ia l  Reviews f o r  t h e  AEC 

Occasional ly  t h e  AEC r eques t s  t h e  Center t o  undertake a c r i t i c a l  re- 
view of a proposa l  or r e p o r t  of a n a l y t i c a l  or experimental  work r e l a t e d  
t o  nuc lea r  s a f e t y .  Since t h e  Center 's  i n c e p t i o n ,  s i x  such reviews have 
been completed and t h e  r e s u l t s  made known t o  t h e  Commission. 

Community Aw ar enes s 

Sta te -of - the-ar t  r e p o r t s  , Nuclear Sa fe ty  , t h e  indexed b ib l iography , 
and t h e  SDI program a l l  s e r v e  t o  acquain t  t h e  nuc lea r  community w i t h  t h e  
ex i s t ence  of t h e  NSIC and t h e  s e r v i c e s  that  it may perform fo r -  them. Ad- 
d i t i o n a l  awareness was c r e a t e d  by two e x h i b i t s  involv ing  t h e  Center .  Fur- 
t h e r  awareness w i l l  be  genera ted  by a coming d i s p l a y ,  as w e l l  as by an ad 
hoc symposium i n  which NSIC i s  se rv ing  as co-host. 

Geneva Exh ib i t  

NSIC fu rn i shed  and opera ted  a min ia tu re  informat ion  c e n t e r  i n  Geneva, 
Switzer land,  August 30-September 1 0 ,  1964, as a p a r t  of t h e  USAEC Divis ion  
of Technical  Information e x h i b i t  a t  t h e  Thi rd  I n t e r n a t i o n a l  Conference on 
t h e  Peacefu l  Uses of  Atomic Energy. 
s i s t e d  of s e l e c t e d  informat ion  from t h e  Oak Ridge f i l e s  r e l a t e d  t o  t h e  
containment of nuc lea r  f a c i l i t i e s .  More t h a n  1300 documents provid ing  in-  
formation on des ign ,  leakage ,  p e n e t r a t i o n s ,  s t r u c t u r a l  i n t e g r i t y ,  t e s t i n g ,  
e t c . ,  as w e l l  as t h e  many a spec t s  of  f i s s ion-product  r e l e a s e  and t r a n s p o r t  
w i t h i n  containment systems,  were inc luded  i n  t h e  d i sp lay .  

The nuc lea r  s a f e t y  c o l l e c t i o n  con- 

The d i sp lay  employed t h e  convent ional  5- by % i n .  cards  conta in ing  
p e r t i n e n t  in format ion  e x t r a c t e d  from t h e  o r i g i n a l  documents. The cards  
were s u i t a b l y  indexed by keywords , author  , and co rpora t e  au thor .  I n  ad- 
d i t i o n  t o  t h e  e x t r a c t  ca rd  f i l e s ,  microf iche  copies  of t h e  o r i g i n a l  docu- 
ments were a l s o  on f i l e .  An assortment  of  microf iche  readers  and reader-  
p r i n t e r s  were a v a i l a b l e  at t h e  d i s p l a y  so t h a t  t h e  microf iche  could be 
perused.  I n  a d d i t i o n  a microf iche  negat ive  d u p l i c a t o r  was on hand t o  m a k e  
pe r sona l  microf iche  copies  f o r  de l ega te s  d e s i r i n g  them. 

It w a s  es t imated  t h a t  dur ing  t h e  course of  t h e  conference over  20,000 
people  v i s i t e d  t h e  U. S. in format ion  e x h i b i t  (which, i n  a d d i t i o n  t o  t h e  
Center ,  inc luded  a r e fe rence  l i b r a r y ,  a book d i s p l a y ,  and a pamphlet d i s -  
t r i b u t i o n  c o u n t e r ) ,  Members of  v i r t u a l l y  a l l ,  i f  no t  a l l ,  t h e  de lega t ions  
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represented  i n  Geneva v i s i t e d  t h e  NSIC e x h i b i t .  Approximately 2000 micro- 
f i c h e  copies  of documents were made a t  t h e  r eques t  of conference de lega te s  
or observers .  

San Franc isco  Exhib i t  

An NSIC e x h i b i t  similar t o  t h a t  i n  Geneva w a s  opera ted  a t  t h e  ATOM- 
FAIR i n  San F ranc i sco ,  December 1-3, 1964, i n  o rde r  t o  acquaint  a t t endees  
wi th  t h e  scope and s e r v i c e s  of t h e  Center i n  Oak Ridge. The ATOMFAIR i s  
an annual e x h i b i t  cosponsored by t h e  American Nuclear Soc ie ty  and t h e  
Atomic I n d u s t r i a l  Forum. 

The e x t r a c t  cards  and microf iche  from Geneva were used i n  San Fran- 
c i sco .  Microf iche reading  and p r i n t i n g  equipment were inc luded  i n  t h e  
d i s p l a y ;  d u p l i c a t i n g  equipment w a s  n o t .  

During t h e  t h r e e  days (one full day, two h a l f  days)  of t h e  ATOMFAIR, 
approximately 1000 persons v i s i t e d  t h e  NSIC e x h i b i t .  Most of them were 
given a copy of t h e  Cen te r ' s  d e s c r i p t i v e  brochure.  I n  a d d i t i o n  over  400 
of t h e  v i s i t o r s  took a sample copy of t h e  machine-prepared b ib l iog raphy .  
Seve ra l  copies  of t h e  t e c h n i c a l  progress  review Nuclear Sa fe ty  and r e p o r t s  
ORNL-NSIC-1 and -3 were a l s o  d i s t r i b u t e d .  

Pos t e r s  w i th  mocked-up covers of e i g h t  forthcoming Center  s t a t e - o f -  
t h e - a r t  r e p o r t s  were d isp layed  s o  t h a t  t h o s e  wi th  i n t e r e s t  i n  a p a r t i c u l a r  
r e p o r t  could r eques t  t o  be  inc luded  on i t s  d i s t r i b u t i o n  l i s t .  Between 50 
and 75 names were c o l l e c t e d  f o r  each of t h e  r e p o r t s .  

Discussion wi th  v i s i t o r s  t o  t h e  d i s p l a y  d i s c l o s e d  t h a t  t h o s e  wi th  any 
i n t e r e s t  i n  t h e  s u b j e c t  of  nuc lea r  s a f e t y  were u s u a l l y  q u i t e  familiar wi th  
t h e  Nuclear Sa fe ty  j o u r n a l .  Few were,  however, f a m i l i a r  w i th  NSIC, and 
many of  t h o s e  who had heard  of it had no understanding of i t s  scope or 
func t ions .  The e x h i b i t  provided an e x c e l l e n t  means of acqua in t ing  them 
wi th  t h e  s e r v i c e s  NSIC provides .  P u b l i c i t y  w a s  given t o  o t h e r  in format ion  
and d a t a  c e n t e r s  by d i s t r i b u t i n g  about 200 copies  of a l e a f l e t  g iv ing  t h e  
addresses  of a l l  c e n t e r s  supported wholly o r  i n  p a r t  by t h e  USAEC. 

Gat 1 i nbur g D i s p l a y  

A l l  AEC-supported informat ion  and d a t a  c e n t e r s  are coopera t ing  t o  pre- 
pare  a d i s p l a y  f o r  t h e  11th  annual meeting of t h e  American Nuclear Soc ie ty  
t o  be  h e l d  a t  Ga t l inburg ,  Tennessee, June 21-24, 1965. The d i s p l a y ,  which 
w i l l  c o n s i s t  of r e p r e s e n t a t i v e  products  and brochures  desc r ib ing  t h e  serv-  
i c e s  of each of  t h e  c e n t e r s ,  w i l l  be  mounted on a w a l l  i n  t h e  lobby of 
t h e  Gat l inburg  C iv ic  Auditorium, which w i l l  s e rve  as headquar te rs  f o r  t h e  
meeting. The d i s p l a y  w i l l  be  s t a f f e d  by t h e  va r ious  c e n t e r s  s o  t h a t  t h e r e  
w i l l  always b e  a t  l eas t  two persons i n  t h e  lobby t o  assist  any a t t endees  
having ques t ions .  
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Ad Hoc Forum 

A number of information and d a t a  c e n t e r  managers and d i r e c t o r s  of  
Bat te l le  Memorial I n s t i t u t e  and t h e  O a k  Ridge Nat iona l  Laboratory have 
planned and organized an Ad Hoc Forum of Managers, d i r e c t o r s ,  and pro- 
f e s s i o n a l  a n a l y s t s  of U.  s. s c i e n t i f i c  and t e c h n i c a l  information and d a t a  
a n a l y s i s  c e n t e r s .  The F o r m ,  which w i l l  be  h e l d  November 9-11, 1965, a t  
B a t t e l l e  Memorial I n s t i t u t e  w i l l  enable  t h e  p a r t i c i p a n t s  t o  sha re  exper i -  
ences ,  develop t h e o r i e s ,  and compare t h e i r  modus operandi .  

The NSIC personnel  p a r t i c i p a t i n g  i n  t h e  planning f o r  t h e  Forum are: 

W. B. C o t t r e l l  - Co-chairman, Coordinat ion Committee 
J .  R .  Buchanan - Chairman, Finance Committee 

The Forum i s  expected t o  r e s u l t  i n  both t a n g i b l e  and i n t a n g i b l e  b e n e f i t s ,  
inc luding:  

1. 

2 .  

3 .  

4. 

5. 

6. 

A d i r e c t o r y  d e s c r i b i n g  t h e  p a r t i c i p a n t s '  c e n t e r s ,  personnel ,  
s p e c i a l i t i e s ,  and products .  
a b l e ) .  

(Such a d i r e c t o r y  i s  not  now ava i l -  

Meeting o t h e r  in format ion  c e n t e r  d i r e c t o r s ,  s c i e n t i s t s ,  and engi- 
nee r s .  

Discussion of " c r i t i c a l "  problems a f f e c t i n g  t h e  ope ra t ion  of in-  
formation a n a l y s i s  c e n t e r s .  
t h e  a t t e n t i o n  of i n t e r e s t e d  groups,  such as t h e  1965 Gordon Con- 
f e r e n c e ) .  

(Such problems would be  brought t o  

Knowledge of c e n t e r s  whose a c t i v i t i e s  might supplement or com- 
plement o t h e r s .  

Improving each c e n t e r ' s  capac i ty  t o  acqu i r e  p e r t i n e n t  information.  

Promoting t h e  acceptance of t h e  importance of the  s c i e n t i s t / e n g i -  
neer  in format ion  a n a l y s i s  f u n c t i o n ,  

Information Center Problems 

Some of t h e  more s i g n i f i c a n t  problems concerned wi th  t h e  ope ra t ion  of 
NSIC are d iscussed  below, t o g e t h e r  w i t h ,  i n  some cases ,  a c t u a l  or p o t e n t i a l  
s o l u t i o n s .  The problems are grouped i n t o  two c a t e g o r i e s :  (1) t h o s e  unique 
t o  t h e  BSIC s i t u a t i o n  and ( 2 )  t h e  gene ra l  problems t h a t  any informat ion  
c e n t e r  i s  l i k e l y  t o  encounter .  

Problems Unique t o  NSIC 

1. Defining t h e  Scope of t h e  Cen te r ' s  Coverage. In  an a r e a  as broad 
as nuc lea r  s a f e t y ,  which involves  many d i s c i p l i n e s ,  it i s  d i f f i c u l t  t o  es- 
t a b l i s h  i n  d e t a i l  what t h e  scope i s  o r  should  b e .  A t  t h e  p re sen t  t i m e ,  
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NSIC can o f f e r  s e r v i c e s  i n  only about h a l f  t h e  sub jec t  ma t t e r  t h a t  i s  com- 
monly a s soc ia t ed  w i t h  nuc lea r  s a f e t y .  This  h a l f  w a s  s e l e c t e d  because of 
i t s  c r i t i c a l  n a t u r e  and w a s  somewhat a r b i t r a r i l y  def ined  i n  scope by t h e  
Cen te r ' s  s a f e t y  a n a l y s t s  on t h e  b a s i s  of t h e i r  experience wi th  AEC f a c i l i -  
t y - l i cens ing  procedures .  

2 .  Areas Outside t h e  S p e c i a l i t i e s .  NSIC i s  extremely f o r t u n a t e  i n  
t h a t  s o  much of t h e  sub jec t  f i e l d  of t h e  Center l i e s  i n  areas i n  which ORNL 
has  some of t h e  b e s t  s p e c i a l i s t s  i n  t h e  country.  NSIC i s ,  of course ,  ab le  
t o  consu l t  w i th  t h e s e  people and t o  draw from t h e i r  experience.  However, 
ORNL i s  not  i n  such an advantageous p o s i t i o n  i n  a l l  a r eas  p e r t i n e n t  t o  
nuc lea r  s a f e t y .  A s  an example, t h e  meteoro logica l  area i s  s t a f f e d  through 
a c o n t r a c t u r a l  agreement wi th  t h e  Oak Ridge branch of t h e  U .  S .  Weather 
Bureau. 

3. Design and Approval Impl i ca t ions .  NSIC ope ra t e s  i n  a f i e l d  i n  
which t h e  AEC i s  r equ i r ed  t o  perform a l i c e n s i n g  func t ion .  It i s ,  t h e r e -  
f o r e ,  necessary f o r  t h e  Center t o  avoid  f i l l i n g  t h e  needs of  any r eques to r  
i n  such a f a sh ion  as t o  imply t h e  adequacy of h i s  design o r  t h e  u l t i m a t e  
approval  of h i s  f a c i l i t y  by t h e  l i c e n s i n g  and r egu la to ry  a u t h o r i t i e s .  

4. Operating and Accident Information.  NSIC indexes informat ion  on 
a l l  acc iden t s  o r  unusual ope ra t ing  occurrences i n  nuc lea r  f a c i l i t i e s  t h a t  
it can l e a r n  about .  However, due t o  t h e  s e n s i t i v e  na tu re  of t h e  in fo r -  
mation and t h e  p o s s i b i l i t i e s  f o r  f u t u r e  l i t i g a t i o n ,  it i s  q u i t e  o f t e n  d i f -  
f i c u l t  t o  o b t a i n  t h i s  in format ion .  A s i g n i f i c a n t  p o r t i o n  of t h a t  which 
i s  obta ined  f a l l s  i n t o  an " o f f i c i a l  use  only" ca tegory .  
p r i e t a r y  d a t a  can be  analyzed by t h e  Cen te r ' s  s p e c i a l i s t s ,  i t s  use fu lness  
f o r  pub l i c  d i sseminat ion  i s  i n h e r e n t l y  l i m i t e d .  

While t h i s  pro- 

General Information Center  Problems 

1. I d e n t i f i c a t i o n  and Procurement of Source M a t e r i a l .  N S I C ,  i n  or- 
de r  t o  l o c a t e  i t s  source  material ,  has  one person involved f u l l  t i m e  i n  
t h e  job of  i d e n t i f y i n g  and ob ta in ing  r e p o r t s ,  a r t i c l e s ,  e t c .  of i n t e r e s t .  
With growth i n  t h e  volume of nuc lea r  l i t e r a t u r e ,  it i s  reasonable  t o  as- 
sume t h a t  even tua l ly  an a d d i t i o n a l  person w i l l  b e  involved i n  t h i s  scan- 
ning.  

2. Time Involved f o r  Indexing and Abs t r ac t ing .  The t i m e  r e q u i r e d  
by s c i e n t i f i c  expe r t s  t o  a s s i g n  keyword indexing terms and a b s t r a c t  incom- 
i n g  source  m a t e r i a l  i s  of concern both  because much of t h i s  e f f o r t  could 
be done more e f f i c i e n t l y  a t  an ear l ie r  s t a g e  and because a s i g n i f i c a n t  
f r a c t i o n  of NSIC's e f f o r t  a t  t h i s  t ime i s  devoted t o  such "nonproductive" 
a c t i v i t i e s .  A t  one t ime ,  a c r i t i c a l  review of  t h e  incoming material w a s  
performed a t  t h i s  s t a g e  b u t ,  as w a s  mentioned ea r l i e r ,  t h i s  i s  no longer  
s t r e s s e d ,  s i n c e  it can be  done more e f f i c i e n t l y  as t h e  sources  a r e  used 
i n  prepar ing  s t a t e -o f - the -a r t  r e p o r t s ,  e t c .  

3. Dupl ica t ion .  I n  de f in ing  t h e  scope of i n t e r e s t  t o  a s p e c i a l i z e d  
information c e n t e r ,  it i s  n a t u r a l  t o  i nc lude  a l l  s u b j e c t  ma t t e r  r e l a t e d  t o  
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t h e  i n t e r e s t s  f o r  which t h e  information c e n t e r  w a s  e s t a b l i s h e d .  
by s o  doing, information cen te r s  run a real  r i s k  of dup l i ca t ing  work al-  
ready be ing  performed - and poss ib ly  wi th  b e t t e r  j u s t i f i c a t i o n  - elsewhere.  
I n  def in ing  t h e  u l t i m a t e  scope of NSIC (which i s  cons iderably  broader  than  
t h e  i n i t i a l  scope p rev ious ly  d e s c r i b e d ) ,  an at tempt  was made t o  minimize 
unnecessary p o t e n t i a l  d u p l i c a t i o n .  Thus, NSIC i s  not  concerned wi th  medi- 
c a l  e f f e c t s  of r a d i a t i o n ,  nuc lea r  r i s k  insurance ,  t h e  atomic energy l i a -  
b i l i t y  l a w ,  r a d i a t i o n  embr i t t l ement ,  and many o t h e r  a r e a s ,  e i t h e r  because 
t h e s e  s u b j e c t s  a r e  inc luded  i n  t h e  scope of o t h e r  information cen te r s  or 
because it i s  b e l i e v e d  t h a t  t hey  could b e t t e r  be  inc luded  elsewhere.  

However, 

4. Documents on Microfiche Negat ives .  The nwnber of documents of 
i n t e r e s t  t o  t h e  Center t h a t  a r e  a v a i l a b l e  only on microf iche  negat ives  i s  
s t e a d i l y  inc reas ing .  
e r a l  i n d i v i d u a l s  i n  t h e  scannj-ng, indexing ,  a b s t r a c t i n g ,  and typ ing  s t a g e s .  
Center  s p e c i a l i s t s  most f r equen t ly  u s e  p e n c i l  t o  mark t h e  m a t e r i a l  t hey  
wish t o  have e x t r a c t e d  from t h e  r e p o r t  f o r  t h e  computer a b s t r a c t  and t h e  
manual f i l e .  The t i m e  r equ i r ed  t o  handle  microf iche  and, when necessary ,  
make p r i n t s  of i n d i v i d u a l  pages adds t o  t h e  a l r eady  s i g n i f i c a n t  input  bur- 
den of NSIC. It i s  h igh ly  d e s i r a b l e  f o r  in format ion  c e n t e r s  t o  be  ab le  
t o  r e c e i v e  a l l  input  m a t e r i a l  i n  hard  copy; i n  f a c t ,  t h e  ha rd  copy i s  
p r a c t i c a l l y  r equ i r ed  by t h e  s p e c i a l i s t s  when they  a r e  prepar ing  s t a t e -o f -  
t h e - a r t  s t u d i e s .  

Normally, r e p o r t s  i n  "hard copy" are handled by sev- 

5. Use of Machines f o r  Information R e t r i e v a l .  Machines can only re -  
t r i e v e  information t h a t  i s  s t o r e d  i n  them and then  only i n  such form as 
t h e  machines have been i n s t r u c t e d  by t h e  codes t h a t  have been developed 
t o  use  or manipulate  t h a t  in format ion .  I n  a d d i t i o n  t o  t h e  c a p i t a l  ou t l ay  
f o r  t h e  machine, added c o s t s  a r e  a s s o c i a t e d  wi th  t h e  p repa ra t ion  of  t h e  
inpu t  d a t a ,  development of codes,  and t h e  ope ra t ion  and running t ime of 
t h e  machine. Small  in format ion  c o l l e c t i o n s  probably cannot warrant  machine 
manipulat ion,  b u t  t h e  l a r g e r  t h e  c o l l e c t i o n ,  t h e  more s o p h i s t i c a t e d  and 
expensive a r e  t h e  machines and t h e  func t ions  they  can perform. I n  t h e  
NSIC w e  have s t o r e d  c e r t a i n  d e s c r i p t i v e  informat ion  about each source  on 
IBM-7090 t a p e  and have developed output  codes for r e t r o s p e c t i v e  sea rch ing ,  
p repa ra t ion  of  b i b l i o g r a p h i e s ,  and S D I  ( s e e  next i t e m ) .  Other c e n t e r s  w i l l  
use  o the r  machines f o r  similar func t ions  and may use  t h e  same O r  o t h e r  
machines f o r  o t h e r  func t ions ;  e . g . ,  d a t a  ana lyses .  The de termina t ion  as 
t o  whether or not  a machine would be  advantageous t o  any p a r t i c u l a r  i n f o r -  
mation c e n t e r  ( p l u s  i n  t h e  former case  t h e  s e l e c t i o n  of t h e  b e s t  machine 
f o r  a p a r t i c u l a r  a p p l i c a t i o n )  i s  a major problem. 

6 .  P r o f i l i n g  f o r  SDI Program. For i t s  s e l e c t i v e  d isseminat ion  ex- 
per imenta l  program, NSIC has r ece ived  express ions  from s e l e c t e d  management- 
l e v e l  personnel  of t h e i r  nuc lea r  s a f e t y  i n t e r e s t s .  S p e c i f i c a t i o n  of t h e  
proper  keywords f o r  each p r o f i l e  based on t h e s e  s ta tements  of i n t e r e s t  i s  
e s s e n t i a l  i f  t h e  p a r t i c i p a n t s  are t o  r e c e i v e  t h e  c i t a t i o n s  t h a t  match t h e i r  
i n t e r e s t s .  Care must b e  exe rc i sed  t o  prevent  t h e  flow of c i t a t i o n s  becom- 
ing  t o o  g r e a t  by making t h e  p r o f i l e  t o o  broad.  The program w i l l  have u s e r  
feedback b u i l t  i n t o  it s o  t h a t  adjustments  i n  t h e  p r o f i l e  can be  made i f  
needed. 
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7. Thesaurus Growth. NSIC has found it necessary  t o  add new se l ec -  
t o r s  t o  i t s  thesaurus  s i n c e  it w a s  formulated two yea r s  ago. It has  a l s o  
been necessary  t o  a d j u s t  t h e  form of c e r t a i n  of t h e  e x i s t i n g  terms. 
t h e  nuc lea r  s a f e t y  f i e l d  i s  a growing one and c e r t a i n  areas r ece ive  in -  
c reased  emphasis as t ime goes by,  such change i s  expected t o  cont inue .  

Since 

8. P u b l i c i t y .  Once an information c e n t e r  has  been e s t a b l i s h e d  and 
has  become o p e r a t i o n a l ,  it i s  important  t h a t  a l l  t h o s e  wi th  a need t o  know 
of t h e  information thus  a v a i l a b l e  are informed. It would be  expected t h a t  
t h e  s c i e n t i s t  who has  been working i n  t h e  a r e a  f o r  some t ime would know 
of i t s  ex i s t ence ;  however, t h e  s c i e n t i s t  i n  a p e r i p h e r a l  area and t h e  engi- 
neer  i n  any area g e n e r a l l y  a r e  not  aware of such informat ion  sources .  

9 .  State-of-the-Art Report Schedul ing.  One of  t h e  most important  
s e r v i c e s  of NSIC i s  t h e  p repa ra t ion  and i ssuance  of s t a t e -o f - the -a r t  re- 
p o r t s .  However, due t o  t h e  depth of coverage and a n a l y s i s ,  each r e p o r t  
r e q u i r e s  s e v e r a l  man-months of e f f o r t  from one of t h e  s taff  s p e c i a l i s t s .  
Each r e p o r t  , t h e r e f o r e ,  r e p r e s e n t s  an investment of $15,000 t o  $20,000. 
Experience i s  showing t h a t  it i s  necessary  t o  e s t a b l i s h  f a i r l y  r i g i d  goa ls  
f o r  t h e  va r ious  r e p o r t  s t a g e s  (rough d r a f t ,  e d i t i n g ,  i n s i d e  and o u t s i d e  
review, e t c .  ) i n  o rde r  t o  main ta in  reasonable  schedules  wi th  t h e s e  r e p o r t s .  

10 .  C l a s s i f i e d  Information.  Some informat ion  a v a i l a b l e  t o  t h e  Center 
i s  c l a s s i f i e d  as S e c r e t ,  Conf iden t i a l ,  e t c . ,  and, w i t h i n  t h e  AEC l i t e r a -  
t u r e ,  i s  a l s o  given such r e s t r i c t i v e  ca tegory  des igna t ions  as Product ion ,  
N a v y ,  Weapons, e t c .  While c l a s s i f i c a t i o n  may pose l i t t l e  d i f f i c u l t y  as 
far as t h e  procurement of t h e  informat ion  i s  concerned, it i s  a major comp- 
l i c a t i o n  i n  t h e  d isseminat ion  of in format ion  i n  any form. 

11. Handling Routine Progress  Repor ts .  Within AEC programs, r o u t i n e  
progress  r e p o r t s  appear a t  i n t e r v a l s  vary ing  from one week t o  one y e a r .  
The use fu lness  of in format ion  or d a t a  appearing i n  t h e s e  r e p o r t s  v a r i e s  
cons iderably .  A s  a g e n e r a l  r u l e ,  t hose  r e p o r t s  appearing most f r e q u e n t l y  
have t h e  lowest  y e i l d  of in format ion ,  i n  Pact many could b e  ignored  by t h e  
Center  without  t h e  loss of any e s s e n t i a l  nuc lea r  s a f e t y  informat ion .  
d a t e ,  NSIC has  not  done t h i s  s o  as not  t o  break  c o n t i n u i t y  and because 
t h e r e  i s  some informat ion  t o  be  ga ined ,  however s m a l l .  I n  most programs, 
t h e  informat ion  i s  summarized even tua l ly  i n  a more cohesive manner i n  t o p i -  
c a l  r e p o r t s .  

To 

Though t h e r e  can be  no gene ra l  r u l e ,  NSIC's exper ience  i n d i c a t e s  t h e  
amounts of  t ime spent  i n  a b s t r a c t i n g  and indexing a p a r t i c u l a r  progress  
s e r i e s  should be  weighed aga ins t  t h e  amount of in format ion  that t h a t  s e r i e s  
has  been shown t o  y i e l d .  We would sugges t  t h a t  AEC program monitors con- 
s i d e r  t h e  r e p o r t i n g  needs c a r e f u l l y  when e s t a b l i s h i n g  t h e  r e p o r t i n g  pe r iod  
requirements .  It appears  t h a t  when t h e s e  pe r iods  occur  t o o  f r equen t ly  , 
t h e  r e p o r t s  con ta in  many words bu t  have noth ing  t o  say .  

1 2 .  Miscel laneous L i t e r a t u r e  Problems. For completeness,  it should 
be noted t h a t  in format ion  c e n t e r s  are t o  some degree s u b j e c t  t o  problems 
commonly a s s o c i a t e d  wi th  l i b r a r i e s  and w i t h  e d i t o r i a l  and p r i n t i n g  groups ; 
e . g . ,  document a v a i l a b i l i t y ,  form, r e p r o d u c i b i l i t y ,  pub l i sh ing  t ime,  e t c .  
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I n  handl ing and process ing  t h e  l a r g e  quan t i ty  of source  material  (now 
around 2500 items p e r  y e a r )  w i th  which NSIC i s  concerned, it i s  important  
t o  e s t a b l i s h  techniques  t h a t  minimize t h e  t ime r equ i r ed  by t h e  Center 
s t a f f ,  both p r o f e s s i o n a l  and c l e r i c a l .  If ca re  were not  given t o  t h i s  
most important cons ide ra t ion ,  w e  could d r i f t  i n t o  a s i t u a t i o n  where, sur- 
f e i t e d  by documents, t h e  Cen te r ' s  s taff  would become l i t t l e  more than  
paper s h u f f l e r s .  
l i e v e  t h e  NSIC s taff  of much r o u t i n e  paper  handl ing:  
s t o r a g e  and r e t r i e v a l  of in format ion ,  i s  a l r eady  a proven success ;  t h e  
second, scanning and indexing by a c e n t r a l  c lear inghouse ( D T I E ) ,  i s  be ing  
t e s t e d .  Both t h e s e  s t e p s  are d iscussed  f u r t h e r  below. 

We have taken  two s i g n i f i c a n t  s t e p s  i n  an at tempt  t o  re- 
t h e  f i r s t ,  machine 

Machine S torage  and R e t r i e v a l  of Information 

The f a c t  t h a t  t h e  Center i s  f r equen t ly  c a l l e d  upon t o  produce b i b l i -  
ographies  from i t s  s t o r a g e  system, coupled w i t h  t h e  d e s i r e  t o  i n i t i a t e  a 
program of s e l e c t i v e  d isseminat ion  of information i n  t h e  r e a c t o r  s a f e t y  
l i t e r a t u r e ,  has l e d  t o  ex tens ive  use  of t h e  IBM-7090 computer f o r  i n f o r -  
mation handl ing.  This  mechanization not  only provides  t h e  Center w i th  
a d d i t i o n a l  c a p a b i l i t y  b u t  a l s o  reduces t h e  t i m e  of t h e  Center s taff  i n  
t h e  p repa ra t ion  of b i b l i o g r a p h i e s  from r o u t i n e  l i t e r a t u r e  sea rches .  I n  
p r i n c i p l e ,  t h e  procedure f o r  machine s t o r a g e  and r e t r i e v a l  i s  q u i t e  s imple.  
I n  p r a c t i c e ,  it has r equ i r ed  t h e  modi f ica t ion  of p rev ious ly  e x i s t i n g  forms 
( s o  t h a t  t h e  sane master from which t h e  manual f i l e  cards  a r e  prepared 
may a l s o  be used for keypunching IBM c a r d s ) ,  t h e  dec i s ion  as t o  what func- 
t i o n s  t h e  machine i s  t o  perform, and t h e  development of p r a c t i c a l  codes 
f o r  t h e  manipulat ion of t h e  s t o r a g e  f i l e  as r equ i r ed  f o r  t h e  r e t r i e v a l  
func t ions .  This programming work has  been performed under t h e  d i r e c t i o n  
of F. C .  Hutton a t  t h e  K-25 Cent ra l  Data Process ing  f a c i l i t y  f o r  t h e  IBM- 
7090. A s e p a r a t e  r e p o r t  i s  be ing  prepared desc r ib ing  i n  cons iderable  de- 
t a i l  t h e  codes t h a t  have been developed f o r  r e t r i e v i n g  informat ion .  Br ie f -  
l y ,  t h e  machine i s  r equ i r ed  t o  perform t h e  fol lowing func t ions :  

1. Prepare  a p e r i o d i c  ( q u a r t e r l y )  b ib l iography wi th  a l i s t i n g  of 
sources  by informat ion  ca tegory ,  an au thor  index,  and a keyword s e l e c t o r  
index. I n  o rde r  t o  gene ra t e  NSIC's f i r s t  q u a r t e r l y  b ib l iography of 670 
document e n t r i e s ,  t h e  computer running times were 10 min f o r  product ion 
on t h e  IBM-7090 and 20 min f o r  t h e  subsequent p r i n t i n g  of t h e  IBM-1401. 
The cos t  w a s  about $15. 

2.  Prepare s p e c i a l  b i b l i o g r a p h i e s  based upon a r e t r o s p e c t i v e  sea rch  
of t h e  Cen te r ' s  f i l e s  i n  which t h e  sea rch  may be  based upon any of  t h e  
fol lowing:  au tho r ,  co rpora t e  a u t h o r ,  ca tegory ,  and keywords. Searches 
may b e  based on a combination of any of t h e  fou r  and negat ion may b e  per- 
m i t t e d  on any of  t h e  f o u r .  The keywords used i n  asking a ques t ion  are 
weighed and a t a r g e t  s c o r e  i s  ass igned .  A b ib l iog raph ic  i t e m  must equal  
or exceed t h i s  s c o r e  be fo re  t h e  i tem i s  considered t o  meet t h e  sea rch  
parameters .  
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3. Prepare informat ion  f o r  pe r iod ic  (weekly) d i s t r i b u t i o n  i n  an SDI 
program which involves  matching of a ' 'user p r o f i l e "  a g a i n s t  document pro- 
f i l e s  where both p r o f i l e s  a r e  made up of index terms.  

For t h e  s e v e r a l  uses  i n d i c a t e d  above, it w a s  decided t h a t  t h e  i n f o r -  
mation t o  be  s t o r e d  on t a p e  should inc lude  t h e  fol lowing:  

1. NSIC access ion  number 
2.  Authors 
3. T i t l e  
4. Corporate au thor  
5. Number of pages , f i g u r e s ,  t a b l e s ,  and r e f e r e n c e s ,  d a t e ,  and docu- 

6 .  An a b s t r a c t  of 100 words or l e s s  
7. Index terms (keyword s e l e c t o r s  ) 

ment number 

I n  a d d i t i o n  t o  t h e  p r i n c i p l e  codes t h a t  have been developed f o r  t h e  
t h r e e  func t ions  d iscussed  above, s e v e r a l  subrout ines  have been w r i t t e n  
f o r  such t h i n g s  as inco rpora t ing  new index .terms , c o r r e c t i n g  e r r o r s ,  e t c .  

Indexing and Scanning by DTIE 

Inasmuch as it i s  a c a r d i n a l  o b j e c t i v e  of NSIC t o  u t i l i z e  t h e  tech-  
n i c a l  staff  i n  t h e  most e f f e c t i v e  manner, i . e . ,  i n  t h e  t e c h n i c a l  eva lua t ion  
of t h e  s u b j e c t  m a t t e r ,  it i s  necessary t o  reduce as much as p o s s i b l e  t h e  
t ime t h a t  t e c h n i c a l  personnel  spend i n  nonproductive a c t i v i t i e s .  
r e f l e c t i o n  on t h e  ope ra t ion  of NSIC revea led  t h a t  t h e  scanning and index- 
i n g  func t ion  r equ i r ed  an i n o r d i n a t e  amount of t i m e .  Cons idera t ion  of pos- 
s i b l e  ways of reducing t h i s  t i m e  l e d  t o  an experimental  program, descr ibed  
below, i n  which AEC-DTIE w i l l  undertake t o  perform most of t h e s e  func t ions .  

Brief 

I n  gene ra l ,  a l l  AEC c e n t e r s  are looking a t  t h e  same l i t e r a t u r e  i n  
o rde r  t o  s e l e c t  t ha t  p e r t i n e n t  t o  t h e i r  own i n t e r e s t s .  DTIE also looks 
a t  t h e  same l i t e r a t u r e  i n  o rde r  t o  l o c a t e  t h e  items t h a t  w i l l  appear i n  
Nuclear Science Abs t r ac t s  (NSA). It would seem reasonable  t o  cons ider  a 
master  c lear inghouse  t h a t  would i d e n t i f y  and d i r e c t  t h e  informat ion  t o  
t h e s e  groups i n  a master  s e l e c t i v e  d isseminat ion  program. DTIE would ap- 
pear  t o  b e  i n  t h e  b e s t  p o s i t i o n  t o  assume t h i s  r e s p o n s i b i l i t y .  NSIC and 
DTIE are c u r r e n t l y  undertaking an experiment t o  check t h e i r  common cover- 
age i n  t h e  Cen te r ' s  containment s u b j e c t  a r e a .  The keyword match w i l l  b e  
a s c e r t a i n e d  f o r  t h o s e  documents indexed by both  groups.  

Although it i s  obvious t h a t  t h e  bulk  of t h e  l i t e r a t u r e  wi th  which 
most c e n t e r s  are concerned can be  processed through one or more c e n t r a l  
c lear inghouses ,  it i s  a l s o  probable  t h a t  some f r a c t i o n  of t h e  l i t e r a t u r e  
of i n t e re s t  t o  a c e n t e r  w i l l  no t  b e  handled i n  t h a t  f a sh ion .  Each c e n t e r  
w i l l  have t o  l o c a t e  t h e  source  of such m a t e r i a l  and ar range  f o r  i t s  pro- 
curement. A s  an a i d  i n  l o c a t i n g  p rogres s ,  t o p i c a l ,  and o t h e r  r e p o r t s  
i s sued  by government con t r ac to r s  doing s a f e t y  work, NSIC has  i s s u e d ,  and 
w i l l  s h o r t l y  update ,  a f i l e  of nuc lea r  s a f e t y  c o n t r a c t s .  



While t h e o r e t i c a l l y  a c l e a r i n g  house could accomplish indexing f o r  
t h e  s p e c i a l i z e d  information c e n t e r s ,  it remains t o  be  seen  whether or not  
t h e  concept w i l l  work i n  p r a c t i c e .  
t r a l i z e d  indexing which r e l a t e  t o  t h e  f a c t  t h a t  t h e  c e n t r a l  c lear inghouse 
would r e q u i r e  a l a r g e  number of h igh ly  t r a i n e d  s p e c i a l i s t s  who would have 
t o  work wi th  a l a r g e  cumbersome thesaurus  (made up of t h e  many h igh ly  
s p e c i a l i z e d  t h e s a u r i ) .  

There a r e  many problems i n  such cen- 

Another p o s s i b l e  p o i n t  f o r  e a r l y  indexing t h a t  has  i n t r i g u e d  many i s  
a t  t h e  source of t h e  material, i . e . ,  t h e  au tho r ,  Again t h e r e  a r e  t h e  prob- 
l e m s  of t h e  l a r g e  cumbersome thesau rus .  The  b e s t  t h a t  could b e  hoped f o r  
would be  uncon t ro l l ed  indexing by t h e  au thor .  Under t h i s  p l an  t h e  au thor  
would be  asked t o  l i s t  some a r b i t r a r y  number of  s u b j e c t s  covered by h i s  
a r t i c l e  without  t h e  guidance of a formal thesau rus .  While it would un- 
doubtedly r e q u i r e  supplemental  indexing a t  t h e  c e n t e r ,  t h i s  s o r t  of i n -  
dexing conceivably could provide  an adequate b a s i s  f o r  t h e  c e n t r a l  c l e a r -  
inghouse t o  d i r e c t  t h e  information t o  r e l e v a n t  c e n t e r s .  

The success  of f i n a l  indexing by some c e n t r a l  group f o r  t h e  informa- 
t i o n  c e n t e r s  hinges on t h e  premise t h a t  t h e  c e n t r a l  group must index each 
c e n t e r ' s  m a t e r i a l  exac t ly  i n  t h e  same manner as t h a t  c e n t e r ' s  s p e c i a l i s t s  
would index i t .  Otherwise,  t h e  Cen te r ' s  in format ion  r e t r i e v a l  system 
would cease t o  func t ion  proper ly .  I n  a d d i t i o n ,  t h e  c e n t e r  would a l s o  l o s e  
whatever p ro f i c i ency  t h e  t e c h n i c a l  s p e c i a l i s t s  might have developed i n  
t h e i r  a b i l i t y  t o  r e c a l l  knowledge p rev ious ly  indexed. This i s ,  however, 
probably an expendable v i r t u e ,  i n  view of t h e  l a r g e  mass of m a t e r i a l  t h a t  
they  must process .  It i s  obvious t h a t  t h e  informat ion  cen te r s  w i l l  s t i l l  
have t o  do some indexing - on t h e  material t h a t  i s  not  processed through 
t h e  c e n t r a l  c lear inghouse  - even i f  f o r  no th ing  e l s e .  

Conclusions 

NSIC has become a u s e f u l  and e f f e c t i v e  t o o l  f o r  t h e  nuc lea r  community 
s i n c e  i t s  formation two yea r s  ago. It has  e i t h e r  i s s u e d  or has i n  t h e  
f i n a l  s t a g e s  of p r e p a r a t i o n ,  n ine  s t a t e -o f - the -a r t  r e p o r t s  and indexed 
b i b l i o g r a p h i e s  ( s e e  Appendix F ) .  The Center i s  c u r r e n t l y  answering re- 
ques t s  f o r  s p e c i f i c  nuc lea r  s a f e t y  information a t  t h e  r a t e  of about 1 2  
p e r  month. Since i t s  i n c e p t i o n ,  t h e  Center h a s ,  a t  t h e  A E C ' s  r e q u e s t ,  
completed s i x  c r i t i c a l  reviews of proposa ls  or r e p o r t s  of a n a l y t i c a l  or 
experimental  work r e l a t e d  t o  nuc lea r  s a f e t y .  The Center ' s  usefu lness  w i l l  
no doubt i n c r e a s e  as it produces i n c r e a s i n g  numbers of s t a t e -o f - the -a r t  
r e p o r t s  , p e r f e c t s  i t s  s e l e c t i v e  d isseminat ion  programs, and through v a r i -  
ous forms of p u b l i c i t y ,  a ler ts  t h o s e  who a r e  unaware of t h e  Center and i t s  
s e r v i c e s  t o  t h e  f a c t  t h a t  h e l p  may b e  rece ived  f r e e  of charge.  

I n  order  t o  i n c r e a s e  t h e  e f f i c i e n c y  and u t i l i z a t i o n  of i t s  t e c h n i c a l  
s t a f f ,  NSIC has  undertaken t h e  machine s t o r a g e  and r e t r i e v a l  of in format ion .  
This a l lows t h e  Center t o  produce, i n  t h e  most expedi t ious  manner, indexed 
and r e t r o s p e c t i v e  b i b l i o g r a p h i e s  and t o  ope ra t e  i t s  s e l e c t i v e  d isseminat ion  
program. A s  anothel- s t e p  i n  t h e  d i r e c t i o n  of i nc reased  e f f i c i e n c y ,  NSIC i s  
p a r t i c i p a t i n g  i n  a scanning and indexing experiment with DTIE t o  i n v e s t i -  
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g a t e  t h e i r  p o s s i b l e  s e r v i c e  as a c e n t r a l  c lear inghouse  f o r  informat ion  
c e n t e r  i n p u t .  
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APPENDIX A 

Nuclear Safety Information Center Staff Members 

Wm. B. Cottrell - Director 
J. R. Buchanan - Assistant Director, Specialist on Containment of Nuclear 

J. P. Blakely - Technical Information Specialist 
E. N. CramerX - Operational Safety and Experience 
K. E. Cowser - Radioactive Effluent Control, Monitoring, Movement, and 

W. K. Ergen - Reactor Transients, Kinetics, and Stability 
N. L. Fisher% - Technical Information Specialist 
W. F. Hilsmeier - Meteorological Considerations 
D. G. Jacobs - Radioactive Effluent Control, Monitoring, Movement and 

G. W. Keilholtz - Fission-Product Release, Transport, and Removal 
C. S. Walker - Nuclear Instrumentation, Control and Safety Systems 
S. P. Hendrix - Information Specialist 

Facilities 

Dosage 

Dosage 

% Joining staff as of FY-66 
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APPENDIX B 
JOURNALS SCREENED FOR NSIC INFORMATION 

Academy of Sciences (USSR) 
Acta Chimica, Academiae Scientiarum Hungaricae 
Acta Chemica Scandinavica 
Acta Crystallographica 
Acta Metallurgica 
Acta Physica Academiae Scientiarum Hungaricae 
Acta Physica Austriaca 
Acta Physica Et Chemica 
Acta Polytechnica Scandinavica 
Acust i ea 
Adhesives Age 
Advances in Physics 
Advances in Space Science and Technology 
Aeronautical Quarterly 
Aerospace Medicine 
1'Aerotechnica 
Af inidad 
American Institute of Chemical Engineers 
Aircraft Engineering 
Air Conditioning , Heating , and Ventilating 
Air Pollution Control Association 
Akusticheskii Zhurnal (Acoustics Journal) 
American Ceramic Society Bulletin 
American Documentation 
American Engineers 
American Journal of Mathematics 
American Industrial Hygiene Association Journal 
American Journal of Physics 
American Journal of Science 
American Mathematical Monthly 
American Mineralogist 
Anales de la Real Scoiedad Espanola de Fisica y Quimica 
The Analyst 
Analytica Chimica Acta 
Analytical Chemistry 
Angewandte Chemie 
Annalen der Chemie, Justus Liebigs 
Annalen der Physik 
Annales d'Astrophysique 
Annales de Chemie 
Annales de G6ophysique 
Annales de Physique 
Annales de Radioelectricit6 
Annales des T616communications 
Annales de la Soci6t6 Scientifique de Bruxelles, Series 1, Sciences Mathematiques, 

Annali di Chimica 
Annals of Mathematics 
Annals of Mathematical Statistics 
Annals of Physics 
Annual Review of Nuclear Science 
Applied Optics 
Applied Physics Letters 
Applied Scientific Research, A. Mechanics, Heat, Chemical Engineering, Mathematical 

Applied Scientific Research, B. Electrophysics, Acoustics, Optics, Mathematical 

Astronomiques et Physiques 

Methods 

Methods 



Applied Spectroscopy 
Archiv Fiir Das Eisenhuttenwesin 
Archiv der Elektrischen Ubertragung 
Archiv fiir Elektrotechnik 
Archiv fiir Technisches Messene und Industrielle Messtechnik 
Archiv fiir Fepik 
Archiv fiir Kemi 
Astronautic a Act a 
Astronaut and Aeronaut 
The Astronomic a1 Journal 
Astronomicheskii Zhurnal (Astronomical Journal) 
Astrophysical Journal 
At om 
Atomic Energy Review 
Atomic s 
At omkernenergie 
Atomnaya Energiya (Atomic Energy (USSR) 
At ompraxi s 
At omwirt s chaft - At omt echnik 
Audio 
Australian Journal of Applied Science 
Australian Journal of Chemistry 
Australian Journal of Instrument Technology 
Australian Journal of Physics 
Aut omat ion Express 
Avtom Telemekhan (Automation and Remote Control) 

Bell Laboratories Record 
The Bell System Technical Journal 
Berichte der Bunsengesellschaft fiir Physikalische Chemie 
Biometrics 
Biome t r i ka 
Brennstoff - Chemie 
British Chemical Engineering 
British Communications and Electronics 
British Journal of Applied Physics 
British Journal of Radiology 
Bulletin de 1'Academie Polonaise des Sciences, Series des Sciences Chimiques 
Bulletin de 1'Academi.e Polonaise des Sciences , Geologiques Geographiques 
Bulletin de 1' Academie Polonaise des Sciences , Mathematiques , Astronomiques et Physiques 
Bulletin de 1'Academie Polonaise des Sciences, Techniques 
Bulletin of the American Mathematical Society 
Bulletin of the Chemical Society of Japan 
Bulletin de la Classe des Sciences, Academic Royale de Belgique 
Bulletin Mathematical Biophysics 
Bulletin des Societ6s Chimiques Belges 
Bulletin de la Societe Chimique de France 
Bulletin de la Socibt6 Francaisi de Ceramique 
Bulletin de la Soci6t6 Francaise de Mineralogie 
Bulletin de et de Cristallographie 
Bulletin de la Soci6t6 Mathematique de France 
Bygningsstatiske Meddeleser 
Bulletin of the American Meteorological Society 

Canadian Aeronautics and Space Journal 



Canadian Electronics Engineering 
Canadian Journal of Chemical Engineering 
Canadian Journal of Chemistry 
Canadian Journal of Mathematics 
Canadian Journal of Physics 
Ceskoslovensky Casopis pro Fysiku 
Chemic a1 Communicat i on 
The Chemical Engineer 
Chemical and Engineering News 
Chemical Engineering Progress 
Chemical Engineering Science 
Chemical and Process Engineering 
Chemical Reviews 
Chemicke Listy 
Chemicke Zvesti 
Chemie-Ingenieur-Technik 
Chemiker-Zeitung Chemische Apparatur 
Chemische Berichte 
Chemische Technik 
Chemistry and Industry 
Chemistry in Britian 
Chemistry of High Polymers (Japanese) 
Chimia 
La Chimica e L'Industria 
Chimie Analytique 
Chimie and Industry 
Ciencia 
Collection of Czechoslovak Chemical Communications 
Combustion and Flame 
Communications of the ACM 
Communications on Pure and Applied Mathematics 
Comptes Rendus Hebdomadaires des Seances de 1'Academie des Sciences 
The Computer Bulletin 
Computer Journal 
Computers and Automation 
Control 
Control Engineering 
Corrosion 
Corrosion et Anticorrosion 
Corrosion Technology 
Croatica Chemica Acta 
Cryogenics 
Current Science 
Czechoslovak Journal of Physics 

Dat mat i on 
Die At omwirt schaft 
Die Makromolekulare Chemie 
Discovery 
Di s s ert at ion Abst ract s 
Doc-Air -Espac e 
Doklady Akadernii Nauk B.S.S.R. 
Doklady Akademii Nauk S.S.S.R. 
Doklady Akademii Nauk U.S.S.R., Physics Section 
Doklady Bolgarskoi Akademii Nauk 
Dopovidi Akademii Nauk Ukrains/Koi R.S.R 
Duke Mat hemat ical Journal 
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EEP Focus 
Electronic Design 
Electronic Engineering 
Electronic Industries 
Electronic Procurement 
Electronic Products 
Electronic Technician 
Electronics 
Electronics Express 
Electronics and Power 
Electronics and Record 
Electronics World 
Elektrosvyaz (Electrical Communications) 
Elektrotechnische Zeitschrift 
Energia es Atomtechnika 
Energia Nucleare (Milan) 
Energie Nuclgaire 
Environmental Quarterly 
Erdoel und Kohle - Erdgas - Petrochemie 
E u r  onuc le ar 
Experientia 

Faradaz Society Transactions 
Finska Kemistsamfundet s Meddelanden 
Fiz Atmosfery Oklana (Phics, Atmosphere and Ocean) 
Fiz Metal Metalloved (Metal Physics, Science Metals) 
Fiz Tverd Tela (Solid State Physics) 
Fiz Zemli (Physics Earth) 
Flugwelt 
Fuel 

Gazzetta Chimica Italiana 
Geochemistry 
Genie Chimique 
Geochimica et Cosmochimica Acta 
Geofisica e Meteorologia 
Geokhimiya (Geochemistry) 
The Geological Society of America Bulletin 
Geophysics 
Glass Technology 

Health Physics 
Helvetica Chimica Acta 
Helvetica Physica Acta 
Hydraulics and Pneumatics 

IBM Journal of Research and Development 
I c arus 
I/EC Process Design and Development 
IEEE Spectrum 
IEEE Transactions on Aerospace 
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IEEE Transact ions on Aerospace and Navigat ional  Elec t ronics  
IEEE Transact ions on Antennas and Propagation 
IEEE Transact ions on Applicat ions and Indus t ry  
IEEE Transactions on Audio 
IEEE Transact ions on Automatic Control 
IEEE Transact ions on Bio-Medical Engineering 
IEEE Transact ions on Broadcasting 
IEEE Transact ions on Broadcast and Televis ion Receivers 
IEEE Transactions on C i r c u i t  Theory 
IEEE Transact ions on Communications and Elec t ronics  
IEEE Transact ions on Communication Systems 
IEEE Transact ions on Communication Technology 
IEEE Transact ions on Component P a r t s  
IEEE Transact ions on Education 
IEEE Transact ions on Electromagnetic Compatibi l i ty  
IEEE Transact ions on Electron Devices 
IEEE Transact ions on Elec t ronic  Computers 
IEEE Transact ions on Engineering Management 
IEEE Transact ions on Engineering Writing and Speech 
IEEE Transact ions on Geoscience Elec t ronics  
IEEE Transact ions on I n d u s t r i a l  E l e c t r o n i c s  and Control Instrumentat ion 
IEEE Transact ions on Information Theory 
IEEE Transact ions on Instrument and Measurement 
IEEE Transact ions on Microwave Theory and Techniques 
IEEE Transact ions on M i l i t a r y  Elec t ronics  
IEEE Transact ions on Nuclear Science 
IEEE Transact ions on Power Apparatus and Systems 
IEEE Transact ions on R e l i a b i l i t y  
IEEE Transact ions on Sonics and Ul t rasonics  
IEEE Transact ions on Space E l e c t r o n i c s  and Telemetry 
I l l i n o i s  Journa l  of Mathematics 
Indian Journa l  of  Chemistry 
Indian Journa l  of Pure and Applied Physics 
Indian Journa l  of Technology 
Indian  Journa l  of Theore t ica l  Physics  
I n d u s t r i a l  E lec t ronics  
I n d u s t r i a l  and Engineering Chemistry 
I n d u s t r i a l  and Engineering Chemistry, Fundamentals 
I n d u s t r i a l  and Engineering Chemistry, Process Design and Development 
I n d u s t r i a l  and Engineering Chemistry, Product Research and Development 
Indus t ri a1 Re search 
I n d u s t r i a l  Chimique Belge 
Information and Control 
Information Storage and R e t r i e v a l  
I n f r a r e d  Physics 
Ingenieur-Archiv 
Inorganic  Chemistry 
Instrument P r a c t i c e  
Instrument and Control Systems 
I n t e r n a t i o n a l  Journa l  of Control 
I n t  e r n a t  i o n a l e  Elekt ronische Rundschan 
I n t e r n a t i o n a l  Journal  of  A i r  and Water P o l l u t i o n  
I n t e r n a t i o n a l  Journal  of E l e c t r o n i c s  
ISA Journa l  
ISA Transact ions 
I s r a e l  Journal  of Chemistry 
Israel Journal  of Earth-Sciences 
Israel Journa l  of Mathematics 
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Israel Journal of Technology 
Izmeritel Tekhnika (Measurement Technology) 
Izvestiya Akademii Nauk Armyanskoi S.S.R. 

Izvestiya Akademii Nauk Azerbaidzhanskoi S .S .R. - Fiz-Tekhn-Mat (Bulletin 

Izvestiya Akademii S.S.S.R.-Fiz (Bulletin Academy Science U.S.S.R. - Physics) 
Izvestiya Akademii Nauk S.S.S.R. - Geofizicheskaya (Bulletin Academy Science, 

Izvestiya Akademii Nauk S.S.S.R., Khimicheskikh Series (Bulletin Acadany Science 

Izvestiya Akademii Nauk S.S.S.R., Otedelenie Tekhnicheskikh Nauk (Metallurgiia) 
Izvestiya Vysshikh Uchebnykh Zavedenii, Aviatsionnaya Tekhnika (Bulletin, Institute 

Izvestiya Vysshikh Uchebnykh Zavedenii - Radiotekhnika (Bulletin Institute Higher 
Izvestiya Vysshikh Uchebnykh Zavedenii - Fizika (Bulletin Institute Higher 

Khimicheskie (Bulletin Academy Science 
Armenian S.S.R. - Chemistry) 
Academy Science Azerbardzhan S.S.R. - Physics, Technology and Mathematics) 

U.S .S .R. Geophysics) 

U. S . S . R. Chemistry) 

Higher Education - Aviation Technique) 
Education - Radio Engineering) 
Education - Physics) 

Japan Analyst 
Japanese Journal of Applied Physics 
Journal of The Accoustical Society of America 
Journal of The American Ceramic Society 
Journal of The American Chemical Society 
Journal of The American Oil Chemists' Society 
Journal of American Statistical Association 
Journal of Applied Chemistry 
Journal of Mechs. Transactions of the ASME, Series E 
Journal of Applied Meteorology 
Journal of Applied Polymer Science 
Journal of Applied Physics 
Journal of the Association for Computing Machinery 
cTournal of the Astronautical Sciences 
Journal of the Atmospheric Sciences 
Journal of Atmospheric and Terrestrial Physics 
Journal of the Audio Engineering Society 
Journal Basic Engineering; Transactions of the ASME, Series D 
Journal of The British Interplanatory Society 
Journal of The British Nuclear Society 
Journal of Catalysis 
Journal of Chemical Documentation 
Journal of Chemical Education 
Journal of Chemical and Engineering Data 
Journal of Chemical Physics 
Journal of the Chemical Society 
Journal of the Chemical Society of Japan (Industrial Chemistry Section) 
Journal of the Chemical Society of Japan (Pure Chemistry Section) 
Journal de Chimie Physique et de Physics Chimie Biologique 
Journal of the Chinese Chemical Society 
Journal of Colloid Science 
Journal de Mechanique 
Journal de Physique 
Journal of Documentation 
Journal of Electroanalytical Chemistry 
Journal of Electrochemical Society 
Journal of the Electrochemical Society of Japan 
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Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal de 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 

Electronics and Control 
Engineering for Industry, Transactions ASME, Series B 
Engineering for Power, Transactions ASME, Series A 
Fluid Mechanics 
the Franklin Institute 
Gas Chromatography 
Geomagnetism and Geoelectricity 
Geophysical Research 
Heat Transfer - Transactions ASME, Series C 
the Indian Chemical Society 
the Indian Institute of Science 
Industrial Engineering 
Inorganic and Nuclear Chemistry 
the Institute of Metals 
the Institute of Petroleum 
the Iron and Steel Institute 
the Less-Common Metals 
the London Mathematical Society 
Mathematical Analysis and Applications 
Mat hemat ical Physics 
the Mathematical Society of Japan 
Mathematics and Mechanics 
Mathematics and Physics 
Mathgmaliques Pures et Appliqufes 
Mechanical Engineering Science 
the Mechanics and Physics of Solids 
Metals 
Molecular Spectroscopy 
the New Zealand Institute of Chemistry 
Nuclear Energy, Parts A/B: Reactor Science and Technology 
Nuclear Energy, Part C: Plasma Physics-Accelerators-Thermonuclear Research 
the Optical Society of America 
Organic Chemistry 
Organometallic Chemistry 
Petroleum Technology 
Physical Chemistry 
the Physics and Chemistry of Solids 
the Physical Society of Japan 
Polymer Science, Part A, General Papers 
Polymer Science, Part B, Polymer Letters 

' Polymer Science, Part Cy Polymer Symposia 
Journal fur Praktische Chemie 
Journal fur die reine und Angewandte Mathematik 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 
Journal of 

Research of the NSS, A. Physics and Chemistry 
Research of the NBS, B. Mathematics and Mathematical Physics 
Research of the NBS, C. Engineering and Instrumentation 
Research of the National Bureau of Standards, D. Radio Science 
Royal Aeronautical Society 
Scientific and Industrial Research 
Scientific Instruments 
the Society for Industrial and Applied Mathematics 
the Society of Organic Synthetic Chemistry, Japan 
Sound and Vibration 
Spacecraft and Rockets 
Vacuum Science and Technology 



Khimicheskaya I’romys hlennost ( Chemic a1 Indiis t ry ) 
Khimiya Tekhnologiya Topliva Masel (Chemical Technology Fuels Oils ) 
Kinetika Kataliz (Kinetics and Catalysis) 
Kolloid-Zeitschrift and Zeitschrift fur Polymere 
Kolloidnyi Zhurnal ( Colloid Journal) 
Koninkli jke Nederlandse Akademie Van Wetenschappen (Proceedings, Series A, 

Koninklijke Nederlandse Akademie Van Wetenschappen (Proceedings, Series B y  

Kristallografiya (Crystallography) 
Kunststoff-Plastics 
Kybernet ik 

Mat hemat i c a1 Sciences ) 

Physical Sciences) 

Lichttechnik 
Lodzkie Towarzystwo Naukowe Wydziat I11 
Lubrication 
Lubrication Engineering 
Luft f ahrt t e c hni k Raumf ahrt t e chni k 

Acta Chimica 

Machine Design 
Magyar Kemiai Folyoirat 
Magyar Kemikusok Lapj a 
A Magyar Tudomanyos Akademia Kemiai Tudomanyok Osztalyanak Kozlemenyei 
The Marconi Review 
Matematisk-Fysiske Meddelelser, Kongelige Danske Videnskabernes Selskab 
Matemalisk-Fysiske Skrifter Kongelige Danaku Videnskabunes Selskab 
Materials in Design Engineering 
Mat e r i al s Evaluat ion 
Materials Protection 
Materials Research and Standards 
Mathematics of Computation 
Mathemat ika 
Mat hemat is c he Nac hri cht en 
Mathemat ische Zeit s chri ft 
Measurement and Control 
Mechanical Engineering 
Mechanical Translation 
Mededelingen van de Vlaamse Chemische Vereniging 
Les Memoires Scientifiques de la Revue de Metallurgie 
Metallurgy 
Metalloved Term Obrzbiet Metal (Metal Science and Heat Treatment of Metals) 
Metallurg (Metallurgist) 
Met allurgia 
Metal Progress 
Meteorological Magazine 
Mi cr oc hemi c a1 Journal 
Microelectronics and Reliability 
Mikrochimica et Ichnoanalytica Acta 
Mineralogical Magazine 
Mi s sili 
Modern Rlastics 
Modecular Physics 
Monatshefte fur Chemie 



Nachrichtentechnische Zeitschrift 
Nature 
Naturwis senschaft en 
Nauchno-Tekhnicheskii Informatsionnyi (Science and Technology Information) 
Naval Research Logistics Quarterly 
Neftyanoe Khozyaistvo (Petroleum Economy) 
NTZ - Communications Journal 
Nuclear Energy 
Nuclear Engineering 
Nuclear Fusion 
Nuclear Instruments and Methods 
Nuclear Physics 
Nuclear Safety 
Nuclear Science and Engineering 
Nuclear Structural Engineering 
Nuclear News 
Nucleonics 
Nukle on i k 
I1 Nuovo Cimento 

Operation a1 Research Quarterly 
Operations Research 
Optica Acta 
Optik 
Optika Spektroskopiya (Optics and Spectroscopy) 
Ordnance, Land, Sea, Air, Space 

Pacific Journal of Mathematics 
Papers in Meteorology and Geophysics 
Periodica Polytechnica - Chemical Engineer 
Periodica Polytechnica - Electrical Engineer 
Periodica Polytechnica - Engineering 
Phillips Research Reports 
Phillips Technical Review 
The Philosophical Magazine 
Philosophical Transactions of the Royal Society of London, Series A, Mathematics 

Phonetica 
Photographic Science and Engineering 
Physic a 
Physical Review 
Physical Review Letters 
Physica Norvegica 
Physica Status Solidi 
Physics and. Chemistry of Glasses 
Physics Express 
Physics Letters 
Physics of Fluids 
Physik der Kondensierten Materie 
Phy s i que App liquie 
Planetary and Space Science 
Point to Point Telecommunications Post Office Electrical Engineers Journal 
Power Engineering 
Power Reactor Technology 

and Physical Science 



Pribory Tekhnika Eksperimenta (Experimental Instr. Technology) 
Prikladnaya Matematika Mekhanika (Applied Mathematics and Mechanics) 
Priroda-Moscow (Nature) 
Proceedings of the American Mathematical Society 
Froceedings of the Cambridge Philosophical Society 
Proceedings of the Chemical Society 
Proceedings of the Geological Association of Canada 
Proceedings of the IEEE 
Proceedings of the Institute of Electrical Engineers 
Proceedings of the Institute of Radio and Electronics Engineers, Australia 

Proceedings of the Japan Academy 
Proceedings of the London Mathematical Society 
Proceedings of the National Academy cf Sciences , India, Section A, Physical Sciences 
Proceedings of the National Academy of Sciences, United States of America 
Proceedings of the Physics Society 
Proceedings of the Royal Irish Academy 
Proceedings Royal Society, Series A, Mathematical and Physical Sciaces 
Proceedings Royal Society of Edenburgh, Section A - Mathematical and Physical Sciences 
Progress of Theoretical Physics 
Przemysl Chemiczny 
Pure and Applied Geophysics 

Quarterly of Applied Mathematics 
Quarterly Journal of Mathematics 
Quarterly Journal of Mechanics and Applied Mathematics 
Quarterly Journal of the Royal Meteorological Society 
Quarterly Reviews 

Radiation Research 
The Radio and Electronic Engineer 
Radio - Electronics 
Radiocarbon 
Radio Engineering and Electronic Physics 
Radiotekhnika Elektronika (Radio Engineering and Electronics ) 
RCA R e v i e w s  
Reactor Fuel Processing 
Re act or Mat eri als 
La Recherche Aerospatiale 
Record of Chemical Progress 
Recueil des Travaux Chimiques des Pays-Bas 
Review of the Electrical Communication Laboratory 
Review of Scientific Instruments 
Reviews of Geophysics 
Reviews of Modern Physics 
Reviews of Pure and Applied Chemistry 
Revue Franc ai s e d I Astronaut ique 
Revue Generale d I Elect ronique 
Revue de 1'Institut Francais du Petrole 
Revue de Metallurgie 
Revue Romaine de Chimie 
Revue Romaine de Physique 
Ritista di Medicina Aeronautica e Spaziale 
Ritista di Meteorologia Aeronautica 
Roczniki Chemii 
Rubber Age 
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SAE Journal 
SAE Technical Progress Series 
Science 
Science Progress 
Science Reports of the Research Institute of Tohouku University, Series A, 

Scient ia 
Scientia Sinica 
Scientific American 
Semiconductor Products and Solid State Technology 
SIAM Review 
Solar Energy 
Solid/State/Design Communications and Data Equipment 
Solid State Communications 
Solid State Electronics 
Space /Aer on aut i c s 
Spaceflight 
Space Science Reviews 
Spectrochimica Acta 
Steklo Keram (Glass and Ceramics) 
Suomen Kemistilehti 
Svensk Kemish Tidskrift 
Surface Science 

Physics, Chemistry and Metallurgy 

Technique 
Technomet ri cs 
Tellus 
Teoriya Veroyatnostei Primeneniya (Theory of Probability and Its Application) 
Tetrahedron 
Tetrahedron Letters 
Textile Research Journal 
Theoretica Chemica Acta 
TidssEvift for Kjemi , Bergvesen og Metallurgi (Norwegian Journal of Chemistry, 

Transactions American Geophysics Union 
Transactions of the American Mathematical Society 
Transactions of the Faraday Society 
Transactions of the Institute of Chemical Engineers 
Transactions of the Japan Institute of Metals 
Transactions and Journal of the Plastics Institute 
Transactions of the Metallurgy Society of AIME 
Transactions of the New York Academy of Sciences 
Transactions of the Society of Instrument Technology 

Mining, and Metallurgy) 

Ukrains/Kii Khemichnii Zhurnal 
Uspekhi Fizicheskikh Nauk (Program Physical Science) 
Uspekhi Khimii (Program Chemistry) 

Vacuum 
Vestnik Akademii Meditsinskikh Nauk S.S.S.R. (Bulletin Academy Science, U.S.S.R.) 
Vest Leningradskogo Universiteta Fiziki, Khimii (Bulletin Leningi University 

Physics and Chemistry) 
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Vestnik Leningradskogo Universiteta, Matematiki, Mekaniki, Astronomii (Bulletin 

Vestnik Moskovskogo Universiteta, Fizika, Astronomiya (Bulletin Mosc. University, 

Vestnik Moskovskogo Universiteta KhimQa (Bulletin Mosc . University , Chemistry) 
Vestnik Moskovskogo Universiteta Matematika, Mekhanika (Bulletin Mosc. University, 

Le Vide 
Vysokomolekul Soedineniya (High Molecular Weight Compounds ) 

Leningi University, Mathematics, Mechanics, Astronomy) 

Physics, Astronomy) 

Mathematics, Mechanics) 

Welding Journal 
Wireless World 

Zavodskaya. Laboratoriya (Industrial Laboratory) 
Zeitschrift fuer 
Zeitschrift fuer 
Z e it s c hri f t f uer 
Zeitschrift fuer 
Zeitschrift fuer 
Zeit s chr i ft fuer 
Zeitschrift fuer 
Zeitschrift fuer 
Zeitschrift fuer 
Zeitschrift fuer 
Zeitschrift fuer 
Zeit s c hri ft fuer 
Zeitschrift fuer 
Zeitschrift fuer 
Zeit s c hr i ft f ue r 
Zeit schrift fuer 

Analytische Chemie 
Angewandte Geologie 
Angewandte Mathematik und Mechanik 
Angewandte Mathematik und Physik 
Angewandte Physik 
Anorganische und Allgemeine Chemie 
Flugw issenschaften 
Instrument enkunde 
Kri st allograf i e 
Met allkunde 
Meteorologie 
Naturforschung 
Physik 
Physikalische Chemie , Frankfurt 
Physikalische Chemie, Leipzig 
Vissenschaftliche Photographie, Photophysik und Photochemie 

Zhurnal Analiticheskoi Khimii (Journal. Analytical Chemistry) 
Zhurnal Eskperimental Theoreticheskoi Fiziki (Journal Experimental Theoretical Physics) 
Zhurnal Fizicheskoi Khimii (Journal Physical Chemistry) 
Zhurnal Nauchnoi Priklandnoi Fotografi Kinematografi (Journal Sei, Appl. Photog. 

Zhurnal Ikorganicheskoi Khimii (Journal Inorganic Chemistry) 
Zhurnal Obshchei Khimii (Journal General Chemistry) 
Zhurnal Prikladnoi Khimii (Journal Applied Chemistry) 
Zhurnal Strukturnoi Khimii (Journal Structural Chemistry) 
Zhurnal Tekhnicheskoi Fiziki (Journal Technical Physics) 
Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva Im. D . I .  Mendeleeva (Journal All- 

Chinemat og ) 

Union Chemical Society, Mendeleev) 
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cccc  
I 1 2 7  
1 1 3 C  
C E O  I 
ccc2 
C72 7 
1131 
1132 
c;c03 
1133 
c c c 4  
c73c 
cc05  
c 7 3  1 
CCU6 

C C I  c 
1134 
C t t  1 
C732 
c733 
C C I  2 
I135 
c 7 3 4  
t735 
1136 
c c t  3 
C736 
c737 
CC14 
1137 
C C t  5 
c c i  b 
C C I  7 
cc2c  
C705 

I i 4 c  
1141 
I142 
I I 4 3  
c74 I 
1144 
1145  
QC2 1 
C742 
e743 
1146 

ccn 7 
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APPENDIX C 
Selector Terms Used in Computer 

NC. S E L E C T C F  

ECfC 
CSF9 
CbCC 
C C I  1 
C C C 2  
C471 
C61: I 
C6C2 
C C f 3  
C b f 3  

f 4  72 
fCC5 
c473  
C U C 6  
c c c 7  
t G C 8  
f6C4 
Ca19 
c4 74 
c 4 7 5  

C615 
C4 76 
c4 77 
f 6 C 6  

( 4 7 8  
c 4  7 9  
C C I  2 
C 6 C 7  
cc1.3 
( 0 1 4  
co15 
C f l h  
c 4  53 

c o r 4  

C C J  c 

c o i  I 

ACCIDEhT A h C L Y S I S  
a A C C I D E h T  PCTEC 
* A C C I  DEhT 9 C P T T  I C F L  I T Y  

A C C I D E h T S  

A C C I O E h T S ?  F U F L  SLUPP 
A C C I D E h T S v  E X P C S U P E  

* A C C I D E h T S ?  h C h h U C L E C P  
* 4 C C I  UEhTS 9 

* A C C I  D E h T S 9  SURVEY 

P A C  I C IS CTI! PE 
A C C I D E h T S v  Sl-1 

A C C I O E h T S ,  kIhCSCbLE 
A C P S  
AC T I  V 4 T 1 C h  
AC T I  V A T  I Ch FRCCUCTS 
A C T I V I T Y  E U I L C U F  
A D C I I V I S T R A T I O R  b K C  F P C C E C U R E S  
A D S O R P T I  Ch 

9 A U S C R F T I C h  S U R F F C E  
4 E R C S C L  
A E R O S C L  F R C C U C T  I C A  
A E R C S C L  F P C F E R T I E S  
A E R C S F F C E  S F F E T Y  

* A G F S T b  REACTCK 
AGG L C P E P  A T  ES 
A G R I C C L T U R A L  C C h S  I C E R F T  I O N S  

A I R  C L F d h I l \ r G  
A I R  L C C K S  
A I R  S P F F L I h G  I h S T P U P E h T S  
A 1  R l 3 C R R E  R E l E A S E  

A I R C R P F T  R E P C T C P S  
A L C C Y  
A L L C I  hCP 
A N A L C G  C C C F C T E R S  
A N h L Y T I C P L  P C C E L  

s a 1  R 

* A I  RCRbF T 

C6C8 
C6CF 
CbJ c 
C6t I 
C4el 
t 6 9 2  
Cb1.3 
C C I  7 
c4 e2 
114 e3  
E 6 1 4  

* A N A t Y T  I C P L  T f C l - h 1  CUES 
+ A & A L Y T I C P L  T E C P h I C U t S g  C l t I P R A T I O @ 4  
 ANALYTICAL T E C I - ~  I G U  b,  FCGC 
+ A h ! A L Y T I C P L  TECbhICUES? P I L K  

ARGCk 
s A R C C h h F  F D V B R C E I :  P E S E C R C V  R E A C T O R  
w A R G C h h E  h A T I C l f ’ 6 L  L E E C R d T C R Y  

A R P Y  R E A C T C F S  
A R S E n I C  
A T P G S F M E R E  

a A T C P I C S  I f v T E R h b T I C h b L  



NO. S E L E C T O R  

cc22  
C023 
C024 
I I 4 7  

CO26 
C027 
1 1511 
1 1 5 1  
I 152 
1153 
1 I 54 
1 1  55 
1 1  56 
CG313 
cc31  
CC32 
cc33 
CG34 
cc35 
CC36 

C C 4 0  
t744 
CC41 
c 745 
C042 
1157 
CG43 
CCi44 
cc44  
CC46 
c 746 
c u 4 7  
c c 5 7  

t o 2 5  

t o 3 7  

co5  I 
C052 
CC5.3 
c c 5 4  
cu55 
CCI 56 
cc57 
11613 
c 7 4 7  
I161  
I 1  62 
ccsn 

ac t  a 
O C 1 9  
Of2 c 
C 6 1  5 
i3c2 1 
nc22 
C C 2  3 
C C I  6 
061 7 
C 6 i  8 
COI 9 
C620 
042 I 
c02 2 
0C24 
UC25 
OC2 6 
CC27 
Of28 
QC2 9 
oc 3c 
GC3 1 
cc32 
0484 
Et33 
C485 
Et34 
E623 
oc35 
CC36 
oc37 
0C38 
13486 
CC39 
oc40 

cc4 I 
OC42 
OC43 
Of44 
ns45 
OC46 
c c 4 7  
0624 
04 87 

062 6 
a02 s 
oc4a 

B A R 1  t2M 
B E R Y L L I U P  
BE T H F - T A E T  

R I O L I O G R A P H I E S  
B I G  ROCK POINT REACTOR 
€31 O L O G I C A L  C O N C E N T R A T I C M S  

* 3 E  T T I  S A T O P I C  POMER C A B O R A T O Q Y  

*RI O L C G I C A L  C O N C E N T R A T I O N S ,  A G R I C U L T U R A L  PRODUCE 
951 O L O G I C A L  C C N C E N T R A T I O N S ,  A R I M A L  FEED 
* R I  O L C f C I C A L  C O N C E N T R A T I O N S ,  ACUAT IC ORGAN I S M S  
+ B I O L O G I C A L  C C N C E N T R P T I C N S ,  FOOC 
+ R f  CLOG1 C A L  CONCENTRAT I O N S  9 MAN 
981 O L O G I C A L  C O N C E N T R A T I O N S ,  PILK 
* B I O L O G I C A L  C O N C E N T R A T I O N S ,  V E G E T A T  ZON 

B I C M E D I C A L  
BODEGA B A Y  R E A C T C R  
B O I L 1  NG HEAT TRAFvSFER 
€501 LI NG h A T E R  REACTORS 
R O N U S  REACTOR 

BORON 
BOLNDARY L A Y E R  
RREEDER REACTORS 

BORAX I ,  1 1 ,  111, I V ,  V 

8 R E E  ZE S 9 L A N D  
B R E E Z E S ,  SEA 
BREE ZE s 't V A L L E Y  
R R I  T T L E  F R A C T U R E  

B U C K L I N G  
B URNAH LE POI  SONS 
BURNCUT H E A T  FLUX 
B U R S T  PRESSURE 
B U R S T  REACTORS 
CAOMI U P  
C A LC I u P 

*RRCO K H A V E N  

C A N A D I A N  REACTORS 
C A R R I O E  
C A R R C N  
C E  RA P I C  S 
C E R I  UP 
CE SI L'k 
CHAMBERS 

* C H A R C O A L  
C H A R C O A L  ADSORBE AS 

*,CHAR I O T  
* C H E M I C A L  A N A L Y S I S  

C H E M I C A L  R E a C T I  ONS 



CC6 1 
I I63 
C ? S C  
CC62 
1164 
1165 
CC63 
CC64 
C75 1 
f C 6 S  
tC66 
Ct67 
c t 7 c  
C 752 
fC71 
CC 72 
cc73 
c I: 714 
cc75 
13753 
CC76 
c c 7 7  
1166 
c754 
E l  O f  
c755 
C I  01 
13102 
CI 0 3  
C756 
c105 
f 167 
c1 cs 
c7s7 
C76C 
CI 07 
C l l C  
Clll 
CJ 04 
c112 
c 1 1 3  
CI 14 
E 1 1 5  
C116 
c1 I7 
c12c 
c7s1 
C762 

MC. 

c c 4 9  
C627 
c4 et! 
C I I S C  
C628 
E629 
cn51 
KO52 
c4  89 
cc53  
C O S 4  
CCSS 
C C S 6  
C49t 
c u s 7  
CCSE! 
c c 5 9  
C C h C  
f C 6  I 
c491 
t C 0 3  
cuo.3 
C63C 
f 4  $2 
C C E 4  
c 4  9.4 
c u o 5  
CC66 
coo7  
c4 94 
C069 
(6 3 1  
cc7c  
C4F5 
t4 96 
cc71 
C O  72 
co7.5 
CO68 
c c 7 4  
C075 
CC76 
c c 7 7  
CC78 
cc79 
cl-Jf?f: 
E4 97 
c 4  $ 8  
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S E L E C T ’ C R  

CHEW1 CF L T C X  I C I T Y  

C H  R C P I  L C  
CI F C U L d T I h G  F l J E L  REbCTORS 

8 C H f P I  S C P  F T  I f l S  

+C I P C U t  BT  I C h  
+C I H C C L  b T  I GI1 9 

d h T  I C Y  C L C N  I C  
f: Y C L C h  I C  

CI H C U L d T I C h r  GLCPbl .  
C L I P A T C t C G Y  9 OTFFUSfCh 
C L l P h T C L C G Y ,  S I T E  
C C P T E U  F A R T  I C L f S  
C C P A L T  
C O D E S  AhC S T d h C P R C S  
C O E F F I C I E h T S ?  A T P C S P P E R  I C  

C C L O  C C C L P h T  6 C C I C E F ; T S  
C C P P C h f h T  F C I L U P E S  
C C C P U T E P  P R C G R C P S  

C C E F F I C I E b T S v  P T Y C S F F E R  IC C I F F U S I f i N  

C C F P U T E P  P R C G R F P S ,  P E T E C R C L O G I C P L  
C C h C f h T R d T  I C N ,  C E R T E R L  I & €  
C O h C f h T P b T I C K ~  C R C U h C  L E V E L  
C O h C F h T R A T I C N ,  P P X I P I J P  
C C h C R E T E  

C (? hD t & S  b T  E 
C O R G R E S S I C h b L  E C T I V I T  IES 
C O h h E G T I C t J T  Y P h K E E  P E b C T O R  
C C h S f C U E h C 6 S  CF A C C  I C E N T S  
C G R T A I  P P E A T  
C O h T 4 I  ) rPEhT A K E t Y S  I S  
C C h T A I  h P E h T  C C h S T P U C T I C N  
C C h T A I R P E R T  CESIGh 

C O h T A I  hPEIVT I h S T R U Y E N T A T  ION 
C C h T A I  h P E i l T  I h T E G R I T Y  
C O f $ T A I A P E h T  Rf-SE6HCJ- PJVC CEVELOPMCNT 
C C h T A I  hFEhT S C U P C €  
C C h T A l h P l k h T  S P F P Y  
C C h T A I h P E h T  V E S S E L  L O b C I t j G  

~ C C R C P E T E ,  P H E S T H E S S E C  

+ C G h T A I h P E h T  I h S F l r C T  I C h  P N C  M B I N T E N A N C E  

C O h T A I  hPEhT9 C P V E P R  
C C h T A I h P E h T *  F U E L  REPROCESS I N C  
C O h T A I h P E N T ,  H I G H  F R E S S U R E  
C O h T A I h b ’ E R T ,  LCW F P E S S l J R F  
C C h T A I R P E N T ,  P U L T I P L E  
C O h T A I  h P E K T  9 P P E S S U P E  HEL I f f-  
C O h T A I  h P E h T ,  P R E S S U R E  S U P P R E S S  ICM 

C O h T A I h F k h T r  RESECRCk bhf: C E V E L C P M F N T  
C C t ~ T A I A C E h T ,  PPESSUPE V E N T  I N C  

C O h T K C L  

* N E h  S E t E C T C R  
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NO. S E L E C T C R  

CI 21 
c i  22 
CJ 23 
(763 
CI 24 
G I  25 
c i  2 6  
CI 2 7  
1 I 7 0  
C 764 
c i 3 0  
C765 
CI 31 
1 1  71 
f l 3 2  
1 1  72 
t i 3 3  
C766 
CI 34 
CJ 35 
C136 
CJ 3 7  
I I73 
1 I74 
Cl40 
C 1 4 1  
c 7 c 7  
C l  42 
I I 7 5  
t t  43 
1 1  76 
c144 
(145  
ct  45 
C767 
c t  47 
C I  50 
C770 
CJ 51 
C152 
CI 53 
E1771 
1 1  77 
C772 
c i s 4  
12CO 
12CI 
C155 

e m  

e t a 3  
OC82 

c499 
OC84 
U t 8 5  
E t a 6  
OC87 
0632 
OS00 
oca8 
c5c1 
OC89 
063 3 
OC9C 
0634 
OC9 1 
e502 
GC92 
E t 9 3  
o c 9 4  
0 c 9 5  
0635 
0636 
OC96 
CC97 
0455 
OC98 
0637 
c c 3 9  
~ 1 6 3 8  
O J  c e  
01 C I  
c1c2 
05C3 
01 c 3  
r i l  c4 
05C4 
OIC5 
01 06 
01 c7  

0639 
a x 5  

0506 
0 x 8  

n64 I 
C64C 

01 c9 

CONTROL ROD 
CONTROL ROD BURNUP 
C O k T R O L  R O D  D R I V E S  
CONTROL ROD F A B R I C A T I C N  
CONTROL ROO I h T E R A C T I C N  
C O N T R O L  R O D  PROGRAWYING 
C O N T R O L  ROO WORTH 
C O h T R O L  SYSTEM 

COPPER 
CORE SPRAY 
C O R R O S I  CfS P R C T E C T I O h  
COLN TE R S 

C R I T I C A L  A S S E P I B C I f S  

C R I T I C A L I T Y  S A F E T Y  
c SE 
C V J R  
C Y L I  NOERS 
D E C A Y  H E A T  
D E C D N T A P I  NATION 

* C O N T R O L *  P E T E O R C C C G I C A L  

+ C R E E P  8 f H A V I  OR 

+ C R I T I C A L  N U C L I D E S  

+ D E C O N T A P I  N A T 1  Oh S P R b Y  
* D E F O R C A T I  O N  

D E L A Y E D  KEUTRON 
DE P O S I  T I  C N  
D E S A L I K A T I U N  REACTCRS 
DE S I G N  

* D E S J R U C T I  VE T R A N S I  EkTS 
DE t T E Q I  U P  

+ D I E T A R Y  H A B I T S  
D I F F U S I 0 0 V  
DI FF US1 ON, ATMCS P H f R  IC 
D I F F L S I C k r  G L O B A L  
01 FF US1 CFU s POROUS 
DIG1 T A L  COPPUTEHS 
DI L U T I  ON 
01 STANCE 
D O P P L E R  C O E F F I C I E N T S  
D O P P L E R  EFFECT 
DO SE 
DOSE C A L C U L A T I O N  

DOSE MEASUREPENT 
DOSI NETRY 

*DOSE C A L C U L A T I O N ,  I h T E R N C I L  

* D O S I  B E T R Y ,  R A D I U P H O T C L U M I N E S C E N C E  
* D O S I  PETRY,  THERPCLUMINESCENCE 

D R E  SDE N RE ACTOR 
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RC. S E l f C T C R  

I202 
CI 56 
E 1 5 7  
0360 
CI 61 
C162 
I203 
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Engle PM + Bauder CJ 
CHARACTERISTICS AM) APPLICATION OF HIGH PERFORMANCE DRY FILTERS 
Cambridge F i l t e r  Corporation 

4 pages, 5 figures,  3 references; ASHRAE Journal, May 1964; Application of Air 
Cleaners Symposium a t  the ASHRAF, Semiannual Meeting held i n  New Orleans, La., 
January 27-29, 1964 ... 
During the past  f i ve  years a quiet  revolution has taken place i n  the a i r  f i l t e r  
industry. 
efficiency, dry, extended-media f i l t e r s  . 
on the discovered advantages of these filters, there  has been a sharp increase i n  
the number of new commercial buildings which are  using high eff ic iency air  cleaning 
of a l l  types. 
Nomenclature 
Characterist ics 
Methods of Collection 
F i l t e r  Design and Pressure Drop 
Dust Holding Capacity 
Operation a t  Different Capacities 

+air cleaning + f i l t e r  design + ++ventilation systems + W i l t e r  type, a i r  cleaning + 

q i l t e r  l i f e  + W i l t e r  operation + W i l t e r  type, paper 

This revolution involved the general acceptance on a large scale of high 
Simultaneously, and apparently dependent 

W i l t e r  type, commercial 

0 . .  

5052 212 

The pressure drop equation f o r  a f i l t e r  of t h i s  type then becomes: 

where 
L1p = Pressure drop across f i l t e r  

A = Net effect ive media area 
Q = Flow ra t e  i n  volume per uni t  time 

C and C2 = Constants 1 
C l Q  represents the pressure drop of the media alone, so C1 can be determined 

eas i ly  by measuring the pressure drop of a f l a t  piece of media at  known flow ra te .  
C 1  w i l l  depend primarily on the thickness, density, and f i b e r  size of media, and 
w i l l  be c losely related t o  media efficiency. 
investigators toward establishing quantitative relationships between these variables 
which w i l l  allow predictions of eff ic iency and pressure drop from the physical charac- 
t e r i s t i c s  of the media. 

Progress has been made by various 

. e .  

GWK: rf 
April  9, 1965 
(Y-12) 
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