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FOREWORD 

T h i s  r e p o r t  was p repa red  by t h e  Highway S a f e t y  Research i n s t i t u t e  
(HSRL) a t  The U n i v e r s i t y  of Michigan on F e d e r a l  Highway Admin i s t r a t ion  
c o n t r a c t  FH-11-6689 under p r o j e c t  NHSB-4 f o r  t h e  N a t i o n a l  Highway S a f e t y  
Bureau (NHSB) . I n  t h e  highway s a f e t y  f i e l d  t h e  c o n t r a c t o r  s tudiet l  t h e  
needs  of a  Documentation Center  and recommended a l t e r n a t i v e  o p e r a t i o n a l  
formats .  The c o n t r a c t o r  determined t h e  e x i s t i n g  s i t u a t i o n ,  d e f i n ~ e d  t h e  
i d e a l  s i t u a t i o n ,  determined t h e  e x i s t i n g  c a p a b i l i t y  f o r  f u l f i l l i n g  t h e  
i d e a l  and recommended a l t e r n a t i v e  o p e r a t i o n a l  fo rma t s .  

The s t u d i e s  d i scussed  i n  t h i s  r e p o r t  began i n  J u l y  1967 and were 
concluded on A p r i l  30, 1968. The p r o j e c t  d i r e c t o r  was Mr. James O ' ~ a y ,  
head of In fo rma t ion  and Systems Ana lys i s .  Joseph C .  Marsh i V ,  head of 
Highway S a f e t y  Research In fo rma t ion  Cen te r ,  and Rameshwar N .  Pau l ,  
now A s s i s t a n t  D i r e c t o r  of t h e  ERIC c e n t e r  on L i b r a r y  and In fo rma t ion  
Sc ience  Educat ion ,  a l s o  sha red  t e c h n i c a l  r e s p o n s i b i l i t y  f o r  t h e  r e s e a r c h  
a c t i v i t i e s .  

T h i s  i s  f i n a l  r e p o r t  s u m a r i z e s  t h e  work of seven t a s k s  i n  t h e  s tudy .  
The r e s u l t s  of t h e  f i r s t  two t a s k s  were pub l i shed  a s  an  i n t e r i m  r e p o r t .  
The c o n p l e t e  c o n t e n t s  of  t h e  i n t e r i m  r e p o r t  have been updated and inc luded  
i n  t h i s  f i n a l  r e p o r t .  

The a u t h o r s  wish t o  acknowledge t h e  a s s i s t a n c e  and coope ra t ion  s o  
generous ly  provided  by those  in t e rv i ewed  du r ing  t h e  u s e r s '  s tudy and 
t h o s e  who have c o n t r i b u t e d  t o  t h e  p r e p a r a t i o n  of t h i s  r e p o r t :  Mildred 
Denecke, I n f r a r e d  I n £  ormation and Ana lys i s  Center  (IRIA) , The U n i v e r s i t y  
of Michigan,  f o r  a s s i s t i n g  i n  t h e  u s e r s '  s t u d y ;  Nancy Huang, L i b r a r y  
A c q u i s i t i o n ,  HSRI, f o r  d i s c u s s i o n  of a c q u i s i t i o n s ;  G i l b e r t  S t a f f e n d  and 
Layman E .  A l l en ,  of The U n i v e r s i t y  of Michigan, f o r  d i s c u s s i o n  of l e g a l  
i n f o r m a t i o n  a n a l y s i s ;  Char les  W. Wixom, P u b l i c  In fo rma t ion ,  HSRI, and 
David W .  H e s s l e r ,  Educa.tion and Audiovisua l ,  Western Michigan U n i v e r s i t y ,  
f o r  t h e i r  d i s c u s s i o n s  of p u b l i c  i n fo rma t ion  and a u d i o v i s u a l s ,  r e s p e c t i v e l y ;  
and P a t  F i n c h e r ,  e d i t o r ,  HSKI, and t h e  p u b l i c a t i o n s  s t a f f  f o r  assembling 
t h i s  r e p o r t .  
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SUMMARY REPORT 

The Highway Sa fe ty  R.esearch I n s t i t u t e  has  conducted a  s tudy of t h e  
needs of  a  N a t i o n a l  T r a f f i c  Sa fe ty  Documentation Center  and of t h e  methods 
f o r  implementing such a c e n t e r .  This  was performed i n  seven t a s k s :  

Task A--Determination of u s e r s  and t h e i r  i n fo rma t ion  
needs (Sec t ion  2 ) .  

Task B--Determination of e x i s t i n g  procedures  f o r  ob ta in ing  
in fo rma t ion  (Sec t ion  3) . 

Task C--Analysis and Recommendation f o r  NTSDC a c q u i s i t i o n ,  
p rocess ing ,  s t o r a g e ,  r e t r i e v a l  and d i s semina t ion  
function;;  (Sec t ion  5 ) .  

Task D--Pro j e c t i o n  of ( aud iov i sua l ,  i n fo rma t ion  a n a l y s i s ,  
and p u b l i c  informat ion)  m a t e r i a l  p r e p a r a t i o n  
a c t i v i t i e s  (Sec t ion  6) . 

Task E--Service recommendations (Sec t ion  7 ) .  

Task F--Survey of e x i s t i n g  in fo rma t ion  f a c i l i t i e s  and 
de termin .a t ion  of t h e  e x t e n t  they meet i n fo rma t ion  
needs and requi rements  (Sec t ion  8 ) .  

Task G-- In tegra t ion  of NTSDC, elements  developed i n  previous  
t a s k s  i n t o  a  comprehensive systems framework 
(Sec t ion  1 0 ) .  

Highway s a f e t y  p e r  s e  i s  a miss ion-or ien ted  f i e l d  c h a r a c t e r i z e d  by 
t h e  i n t e r a c t i o n  of numerous s e p a r a t e  c losed  and/or  open p r o f e s s i o n a l  
groups r e p r e s e n t i n g  t h e  m a j o r i t y  of t h e  ha rd  and s o f t  s c i e n c e s .  

Informat ion  p e r t i n e n t  t o  t h e  miss ion  comes from numerous s u b j e c t  
a r e a s .  New a r e a s  a r e  c o n s t a n t l y  be ing  explored  f o r  i n fo rma t ion .  Thus, 
wh i l e  th.e highway s a f e t y  miss ion  i s  s p e c i f i c ,  t h e  in fo rma t ion  base  
con t inues  t o  widen. This  m u l t i d i s c i p l i n a r y  d i s p e r s i o n  of i n fo rma t ion  
poses  d i f f i c u l t  a c q u i s i t i o n ,  i ndex ing ,  and r e t r i e v i n g  problems. 



A s  a  r e s u l t  of t h e  i n c r e a s e d  l e v e l  o f  a c t i v i t y  and concern ,  a 
wide v a r i e t y  of new peop le  have been and w i l l  become invo lved  i n  t h e  
highway s a f e t y  m i s s i o n ,  and a l l  p r e s e n t  un ique  i n f o r m a t i o n  r equ i r emen t s .  
What ha s  evolved  i s  an u r g e n t  need f o r  d i s c u s s i o n  a c r o s s  d i s c i p l i n e s  
and p r o f e s s i o n s ,  a n  u rgen t  need f o r  ready  a c c e s s  t o  i n f o r m a t i o n  and a n  
u rgen t  need f o r  i n f o r m a t i o n  packaged i n  new ways: The need f o r  a  
v igo rous  N a t i o n a l  Highway S a f e t y  Documentation Cen te r  i s  c l e a r .  

The recommended NHSDC systems framework ( S e c t i o n  10)  c a l l s  f o r  
c e n t r a l  NHSB c o o r d i n a t i o n  and d i s s e m i n a t i o n  f u n c t i o n s  i n  a  network of 
s p e c i a l i z e d  i n f o r m a t i o n  c e n t e r s  t h a t  p r o v i d e  a c q u i s i t i o n i n g ,  p r o c e s s i n g  
and u s e r  s e r v i c e s .  The development of t h i s  network a s s u r e s  (1)  a  
t ime ly  and e v o l u t i o n a r y  n a t i o n a l  c a p a b i l i t y ,  ( 2 )  g r e a t e r  u s e r  p a r t i c i -  
p a t i o n ,  and hence  b e t t e r  unde r s t and ing ,  and (3) b r o a d e r  a c q u i s i t i o n  
r e s o u r c e s .  The s p e c i f i c  recommendations and s t u d y  r e s u l t s  l e a d i n g  t o  
them a r e  summarized below and d e t a i l e d  i n  t h e  body of t h i s  r e p o r t .  

The c e n t r a l  theme of  Task A  ( S e c t i o n  2) h a s  been t o  de t e rmine  t h e  
answers  t o  t h r e e  q u e s t i o n s  th rough a  u s e r  s t u d y .  

(1)  a r e  t h e  p o t e n t i a l  u s e r s ?  

(2 )  What a r e  t h e i r  i n f o r m a t i o n  and documenta t ion  
r equ i r emen t s?  

( 3 )  Which of t h e s e  needs shou ld  be  f u l f i l l e d 9  

Two g e n e r a l  comments can  be  made about  p r e v i o u s  u s e r  s t u d i e s .  
F i r s t ,  u s e r  s t u d i e s  have  many l i m i t a t i o n s  and cannot  s e r v e  a s  t h e  b a s i s  
f o r  d e s i g n ;  t h e i r  v a l u e  l i e s  i n  p rov id ing  g u i d e l i n e s  f o r  p l ann ing .  
Second, u s e r  s t u d y  methodology is poo r ly  deve loped ,  b u t  even t h e  p o o r e s t  
s t u d y  w i l l  y i e l d  c o n s i d e r a b l e  i n s i g h t ,  

Recognizing t h e  a t t r i b u t e s  and l i m i t a t i o n s  of such  e f f o r t s ,  we 
proceeded t o  conduct  bo th  a  d i r e c t  su rvey  (u s ing  f l e x i b l e  i n t e r v i e w s )  
and an  i n d i r e c t  su rvey  (Highway S a f e t y  Research In fo rma t ion  Cen te r  
u s e r  r e q u e s t s ) .  Having cons ide red  a n  e x h a u s t i v e  l i s t  of u s e r s  and 
t h e i r  f u n c t i o n s ,  we c l a s s i f i e d  u s e r s  i n t o  f i v e  broad  c a t e g o r i e s  
acco rd ing  t o  t h e  k i n d s  of i n f o r m a t i o n  they  r e q u i r e :  R e s e a r c h e r s ,  
a d m i n i s t r a t o r s ,  p r a c t i t i o n e r s ,  mass media r e p r e s e n t a t i v e s ,  and t h e  
o c c a s i o n a l  u s e r s .  Survey r e s u l t s  a r e  d i s c u s s e d  i n  S e c t i o n  2 and 
Appendix A .  

A f t e r  d e f i n i n g  t h e  u s e r s  of highway s a f e t y  i n f o r m a t i o n  by t y p e  
and number, c h a r a c t e r i z i n g  t h e i r  i n f o r m a t i o n  r e q u e s t s ,  and commenting 
on t h e i r  knowledge and u s e  of p r e s e n t  i n f o r m a t i o n  r e s o u r c e s ,  S e c t i o n  2 
c o n s i d e r s  which of t h e  u s e r ' s  needs  might  be  met by t h e  N a t i o n a l  
Highway S a f e t y  Documentation Cen te r .  

EXISTING PROCEDURES 

The c e n t r a l  theme of Task B ( S e c t i o n  3)  was concerned w i t h  
p rocedu re s  used o r  a v a i l a b l e  f o r  t h e  a c q u i s i t i o n ,  s t o r a g e ,  r e t r i e v a l ,  
and d i s s e m i n a t i o n  of highway s a f e t y  i n f o r m a t i o n  and t h e i r  s t r e n g t h s  
and d e f i c i e n c i e s .  P rocedu re s  f o r  s e l e c t i o n ,  a c q u i s i t i o n ,  c a t a l o g i n g ,  



s u b j e c t  a n a l y s i s  and index ing ,  machine index ing  and r e t r i e v a l ,  and 
docume,nt s t o r a g e  and r e t r i e v a l  a r e  d i s c u s s e d .  

J o u r n a l  a r t i c l I e s  r e p r e s e n t  a  very  h igh  p r o p o r t i o n  of t h e  l i t e r a t u r e ,  - 
abou t  75 t o  80 percr2n.t. Urily a  small. f r a c t i o n  of t h e  nonjour:nal. 
l i t . e r a t u r e  j.,s r e p r e s e n t e d  'by commercial. books; t h e  r e s t  c o n s i s t s  of 
tecl2n:ical. r e p o r t s ,  p roceed ings ,  e t c .  

A s i g n i f i c a n t  f e a t u r e  of t h e  highway s a f e t y  f i e l d  i s  i t s  i n t e r -  
d i s c i p l i n a r y  n a t u r e  and t h a t  t h e  i r a f o m a t i o n  p e r t i n e n t  t o  h-i.gl?way 
s a f e t y  comes from numerous sub , j ec t  areas. New a r e a s  a r e  c o n s t a n t l y  
b e i n g  expl.ort:d f u r  in.fomlati.on. The in fo rma t ion  base  of t h e  highway 
s a f e t y  fie1.d nzay be d e s c r i b e d  a s  r e f l e c t i n g  an  "APUPA" (Al i en ,  
Penumbra, Umbra, Peaau~nbra, Al ien)  p a , t t e r n  (Fig .  1.4). Thus, i f  t h e  
c o r e  : l i te ra . tu . re  of highway s a f e t y  may 'be d e s c r i b e d  a s  r e p r e s e n t e d  by 
an  Umbra r e g i o n ,  t h e n  on e i t h e r  s i d e  of  t h i s  r eg ion  a r e  t h e  v a s t  a r e a s  
of Penumbra r e g i o n  con ta in ing  t h e  l i t e r a t u r e  which, though, not  highway 
s a f e t y  I.it:era.~:ure by i . t s e l f ,  may p rov ide  in fo rma t ion  c o n t r i b u t i n g  t o  
t h e  b e t t e r  understandi.ng of highway s a f e t y .  F i n a l l y ,  ou . t s ide  t h i s  
Penumbra r e g i o n ,  t h e r e  :i.s t h e  huge volume of A l i e n  l i t e r a t u r e  which has  
no d i r e c t  r e l e v a n c e  t o  'highway s a f e t y .  While t h e  c o r e  l i t e r a t u r e  of 
highway s a f e t y  r e p r e s e n t e d  by t h e  Umbra r e g i o n  i s  r e l a t i v e l y  s m a l l  
compared t o  t h e  oth.er fi.el.ds i n  s c i e n c e  and eng inee r ing ,  i t  draws 
very  heaviLy on t h e  v a s t  l i t e r a t u r e  i n  t h e  Penumbra r e g i o n .  Also ,  t h e  
l i n e  s e p a r a t i n g  the  Penumbra r e g i o n  from t h e  A l i e n  r e g i o n  i s  n o t  
very  c l e a r ,  This  makes s e l f  s u f f i c i e n c y  by a  s i n g l e  l i b r a r y  p r a c t i c a l l y  
imposs ib l e .  

A vo lun ta ry  network of i n fo rma t ion  c e n t e r s  i s  emerging (Sec t ion  3 ) .  
A more effecl:i.ve method of r e s o u r c e  s h a r i n g  and coord ina t ed  communication 
i s  needed. 

F u l l  t e x t  cop ie s  of " f u g i t i v e "  and l i m i t e d  d i s t r i b u t i o n  m a t e r i a l  
a r e  n o t  a v a i l a b l e .  Many b i b l i o g r a p h i e s  and in fo rma t ion  s e r v i c e s  a r e  
provided  wi thou t  r e c o u r s e  t o  f u l l  t e x t  (Sec t ion  3 ) .  

Eleven c l .ass i f i .ca t ion/ indexing schemes were d i scove red  (p lus  two 
unpubl i shed  t l - iesauruses) .  Three of t h e s e  came ou t  only  t h i s  y e a r .  
Only two a r e  s p e c i a l i z e d  t o  t h e  highway s a f e t y  mis s ion  (Sec t ion  3 ) .  

I n  d i s c u s s i n g  t h e  a c t i v e  t r a n s f e r  of info , rmat ion  from t h e  
o r i g i n a t o r  t o  t h e  u s e r ,  one can c o n s i d e r  t h e  system i n  two p a r t s :  
(1) a c q u i s i t i o n  and e v a l u a t i o n :  t h e  p rocesses  of b u i l d i n g  and 
ma in ta in ing  t h e  informaticm bank,  and ( 2 )  . r e t r i e v a l ,  a n a l y s i s ,  and 
d i s s e m i n a t i o n :  t h e  t echn iques  'by which t h e  s t o r e d  in fo rma t ion  i s  made 
a v a i l a b l e  t o  t he  u s e r .  The s t a t u s  of t h e s e  o p e r a t i o n s  a t  p r e s e n t  has  
been d i s c u s s e d  under Task B f o r  t h o s e  c o l l e c t i o n s  p r i m a r i l y  concerned 
w i t h  t h e  highway s a f e t y  f i e l d .  For t h e  primary c e n t e r s  of a c t i v i t y ,  
t h e r e  p r e s e n t l y  e x i s t s  a, d i s p a r i t y  i n  methods of c a t a l o g i n g  and 
index ing  which a r e  r e s i s t a n t  t o  change because  01 l o c a l  needs.  Some 
s t a n d a r d i z a t i o n  has  begun t o  occur by i n f o r m a l  agreement i n  t h e  a r e a  
of c o r p o r a t e  s o u r c e  l i s ts  and c i t a t i o n  fo rma t ,  b u t  l i t t l e  o r  no th ing  
has  been done about  t he  c o o r d i n a t i o n  of indexing  schemes. 

Inasmuch a s  highway s a f e t y  i s  a  m u l t i - f a c e t e d  f i e l d ,  i t  seems 
n e c e s s a r y  t o  depend upon a number of s o u r c e s  o r  c e n t e r s  t o  a c q u i r e  t h e  
u n i v e r s e  of highway s a f e t y  l i t e r a t u r e ;  t h u s ,  a  need e x i s t s  f o r  e i t h e r  



c o o r d i n a t i o n  of t h e  i ndex ing  t echn ique  o r  a  t r a n s l a t i o n  c a p a b i l i t y  t o  
pe rmi t  communication among t h e  v a r i o u s  a c t i v i t i e s .  

The r e s u l t s  of Tasks A and B were pub l i shed  a s  a n  i n t e r i m  r e p o r t  
and have been r e p e a t e d  a s  p a r t  of t h e  f i n a l  r e p o r t .  S e c t i o n  4 
p r e s e n t s  a  summary of A and B and b r i n g s  t h e  r e s u l t s  up t o  d a t e .  

INTERNAL OPERATIONS 

The c o n s i d e r a t i o n  of i n t e r n a l  o p e r a t i o n s  ( a c q u i s i t i o n s ,  c a t a l o g i n g ,  
i n d e x i n g ,  a b s t r a c t i n g ,  s t o r a g e ,  and r e t r i e v a l )  of t h e  NHSDC was 
cons ide red  a s  p a r t  of Task C ( S e c t i o n  5) .  

Herner  ha s  compared t h e  l i b r a r y  o p e r a t i o n  t o  a n  i c e b e r g ,  where 
t h e  v i s i b l e  p a r t  r e p r e s e n t s  r e t r i e v a l  and d i s s e m i n a t i o n  o p e r a t i o n s  
and t h e  i n v i s i b l e  p a r t  r e p r e s e n t s  t h e  many o p e r a t i o n s  n e c e s s a r y  t o  
smooth o u t p u t :  

The s p o t  l i g h t i n g  of s e a r c h  c a p a b i l i t y  of 
i n f o r m a t i o n  s t o r a g e  and r e t r i e v a l  sys tems  h a s  
tended  t o  p u t  i n t o  t h e  background t h e  o t h e r  
u s e f u l  (and q u a n t i t a t i v e l y  g r e a t e r )  t a s k s  per -  
formed by t h e s e  sys tems  i n  p u b l i c a t i o n ,  announce- 
ment ,  and l i s t  p roduc t ion .  

Thus,  t h e  u s e  of t h e  computer f o r  l i t e r a t u r e  s e a r c h e s  a l o n e  is  n o t  
enough t o  j u s t i f y  t h e  h igh  c o s t s .  R a t h e r ,  t h e  computer must  be used 
by t h e  NHSDC t o  man ipu l a t e  b i b l i o g r a p h i c  m a t e r i a l s  and g e n e r a t e  documents 
and r e c o r d s  n e c e s s a r y  t o  t h e  smooth o p e r a t i o n  of t h e  c e n t e r .  

The d e s i g n ,  implementa t ion ,  and main tenance  of a n  NHSDC computer- 
based  union  b i b l i o g r a p h y  i s  s t r o n g l y  recommended. 

While i n i t i a l  a c q u i s i t i o n s  have been  c o n s i d e r e d ,  emphasis  was 
p l aced  on deve lop ing  an  a g g r e s s i v e  program of c o n t i n u i n g  a c q u i s i t i o n  
(e .  g  . , a u t o m a t i c  d i s t r i b u t i o n  of r e s e a r c h  r e p o r t s ,  f o rma l  exchange 
ag reemen t s ) ,  a s  t h i s  a s p e c t  i s  a  key t o  s u c c e s s f u l  c o n t i n u a t i o n  of t h e  
Cen te r .  

The i n t e r i m  NHSDC w i l l  have a l r e a d y  a c q u i r e d  some 2,000 documents 
by t h e  p u b l i c a t i o n  d a t e  of t h i s  r e p o r t ,  s o  i n i t i a l  a c q u i s i t i o n s  have  
a l r e a d y  begun and e x p e r i e n c e  ha s  a l r e a d y  been ga ined .  An i n c r e a s e  i n  
t h e  NHSDC a c q u i s i t i o n  r a t e  t o  b u i l d  a  comprehensive c o l l e c t i o n  w i l l  be  
a lmos t  e n t i r e l y  dependent  on t h e  a c q u i s i t i o n  of good b i b l i o g r a p h i c  
c i t a t i o n s ,  a s  t h e r e  i s  no s i m p l e  method of mass sho r t - t e rm  document 
procurement .  Thus,  i t  i s  recommended t h a t  a  comprehensive s e t  of 
c i t a t i o n s  be  compiled and developed i n t o  a union  b i b l i o g r a p h y  a s  a  
b a s e  f o r  NHSDC document procurements .  

Bes ides  i n t e r n a l  u s e  of a  un ion  b i b l i o g r a p h y  f o r  a d m i n i s t r a t i v e  
and p r o c e s s i n g  pu rposes ,  i t  shou ld  be produced i n  m u l t i p l e  c o p i e s  f o r  
d i s t r i b u t i o n .  Th i s  ha s  t h e  e f f e c t  of d i s c o u r a g i n g  dependence on computer 
r e t r i e v a l ,  p e r m i t t i n g  u s e r s  t o  do t h e i r  own s e a r c h i n g .  A un ion  
b i b l i o g r a p h y  i s  a s e r v i c e  of t h e  NHSDC t o  o t h e r s  wish ing  t o  a c q u i r e  a  
s i m i l a r  c o l l e c t i o n .  Consequent ly ,  t h e  system becomes e a s i e r  t o  j u s t i f y  
because  i t  i s  be ing  f u l l y  e x p l o i t e d .  

A l l  u s e r s  of t h e  C e n t e r  and e s p e c i a l l y  r e s e a r c h  s t a f f  shou ld  be  
encouraged t o  recommend new m a t e r i a l s  t o  be  added t o  t h e  l i b r a r y .  As 
e x p e r t s  i n  t h e i r  f i e l d ,  t h e y  can be  ex t remely  h e l p f u l  i n  making s e l e c t i o n s  



f o r  new a c q u i s i t i o n s .  T h i s  : is  done pr imari1,y th rough r e q u e s t s  f o r  
fi1al:erials for. t h e i r  own use .  Although thri.s i s  a s e r v i c e  t o  tlze user:, 
i t  is  a l s o  a s e r v i c e  t o  t h e  a c q u i s i t i o n  p r o c e s s  of b u i l d i n g  a c o l l e c t i o n .  
The a c q u i s i t j . o n ,  catalogi .n .g,  and :i.nclex:i.ng of m a t e r i a l  i.n r e sponse  t o  
i nd iv idua l .  r e q u e s t s  shou ld  r e c e i v e  t o p  p r i o r i t y  i n  o r d e r  t o  p r o v i d e  
a  r e s p o n s i v e  u s e r  s e r v i c e .  Every e f f o r t  sl-1oul.d b e  made t o  e n t i c e  t h e  
s t a f f  i:n rec,uek;t and o b t a i n  a l l  of t h e i r  persona l .  docu~neniss t h rough  
t h e  Cen te r .  

B'ecause of t h e  mu l t i c1 i s c ip l i . na ry  d i s p e r s i o n  of i n f o r m a t i o n  and 
e v e r - i n c r e a s i n g  new s u b j e c t  a r e a s  :invol.ved i.n highway s a f e t y ,  i t  :is 
phy~ ic~a l . 1 .y  .i,.mpossi.ble anti unndv i sab l e  f o r  any s p e c i a l  l i b r a r y  t o  
p o s s e s s  a l l .  mat,.ri.als p e r t i n e n t  t o  .t,22e :ficlcl o r  t o  subscr i .be  to  a l l  
i m p o r t a n t  j o u r n a l s ,  e s p e c i a l l y  t h o s e  i n  r e l a t e d  s u b j e c t s .  I t  i s  t h u s  
n e c e s s a r y  f o r  t h e  specl.a.l  l . i b r a r y  . to r e l y  on a b i g g e r  l . ibra.ry of mare 
gene ra l ,  azatlsre o r  w i t h  a more compr:~lzensiue c o l l e c t i o n  i.n a  s p e c i f i c  
s u b j e c t  area. 

Tlaus, th.e on ly  way t h a t  t h e  NHSDC w i l l  b e  a b l e  t o  acquj. .re many of 
t h e s e  a r t i c l e s  w i l l  b e  t h rough  i n t e r l i b r a r y  l oan .  As a n  add.ed h e l p ,  
m a t e r i a l s  w i t h i n  t h e  NHSDC network shouSd f low f r e e l y  and xe rox  
copyin,g shou ld  be  r e a d i l y  a v a i l a b l e  a t  each node. The u s e r  can  assume 
b i b l i o g r a p h i c  s e l f - s u f f i c i e n c y  i n  a  f r ee - f l owing  network of  s p e c i a l i z e d  
c e n t e r s  each  hav ing  a c c e s s  t o  a comprehensive c o l l e c t i o n .  

It: i s  recommendeti t h a t  . the c o l l e c t i o n  b e  ma in t a ined  w i t h  a  s t r o n g  
c u l l i r t g  po l i . cy  to weed o u t  unn.ecessary m a t e r i a l s  on t h e  h a s i s  of 
usage  a n d / o r  age.  C u l l i n g  h a s  a  d i r e c t  b e a r i n g  on document s t o r a g e  
cos t , s  and s p a c e ,  y e t  i t  o f t e n  i s  h a r d  t o  s u r r e n d e r  t h e  symbols of 
p r i v i l e g e  and s t a t u s .  I n  t h e  p l ann ing  s t a g e  of a highway s a f e t y  
l i - h r a r y ,  i t  seems u s e f u l  on ly  t o  s u g g e s t  t h a t  perhaps  f i v e  y e a r s  from 
t h e  p r e s e n t  some c u l l i n g  may b e  i n d i c a t e d .  I n  t h i s  r e g a r d ,  a u s e f u l  
by-product  of any au toma t ion  i n  t h e  c o l l e c t i o n  w i l l  b e  t h e  r e c o r d  of 
u sage  r a t e  f a r  p a r t i c u l a r  s e t s  o f  documents.  I t  i s  recomniended t h a t  
m a t e r i a l s  tarimrned from t h e  c o l l l e c t i o n  be  p l a c e d  i n  a  very compact 
dead s t o r a g e  warehouse o r  on mic ro f i lm .  

P a r t  of t h i s  t a s k  ha.s been t o  de t e rmine  t h e  e f f o r t s  needed t o  
c a t a l o g ,  i ndex ,  and a b s t r a c t  p u b l i c a t i o n s ,  r e p o r t s ,  and o t h e r  m a t e r i a l s  
f o r  t h e  NHSDC and e r ra lua te  a l t e r n a t i . v e  p r o c e d u r e s .  Voca'bulary c o n t r o l  
t e c h n i q u e s  were  a l s o  examined. 

T t  i s  recommended t h a t  t h e  c a t a l o g i n g  g u i d e l i n e s  p r e s e n t e d  i n  t h e  
S t anda rd  f o r  D e s c r i p t i v e  Ca t a logu ing  of Government S c i e n t i f i c  and 
T e c h n i c a l  R e p o r t s ,  Revis ion  No. 1, October  1966,  by t h e  Committee on - 
S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n  (COSA'SI) be  adapted  wherever  
p o s s i b l e .  'The COSATI s t a n d a r d  shou ld  be  used a s  a  b a s i s  f o r  
expans ion ,  a s  t h e  NHSDC c a t a l o g i n g  scheme must p r o v i d e  comprehensive 
c i t a t i o n s ,  f o r  example, t o  t h e  l e g a l  and m e d i c a l  f i e l d s ,  and to  books ,  
j o u r n a l  a r t i c l e s ,  I~ea r i i zgs  , arid p u b l i c  laws.  

I t  i s  o11r recommendation t h a t  b r i e f  (100 words a v e r a g e ,  250 words 
maximum) _annota t ions  be  p r e p a r e d  f o r  each  document be ing  p roces sed .  
T h i s  i s  t h e  p r e s e n t  pol.ilcy of t h e  i n t e r i m  documenta t ion  c e n t e r ,  and 
i t  shou ld  be  con t inued .  The p r e p a r a t i o n  of s h o r t  a n n o t a t i o n s  ( a s  
v e r s u s  t h e  au tho r "  o r i g i n a l  a b s t r a c t )  t h a t  r e f l e c t  t h e  document i n  
t h e  l i g h t  of t h e  highway s a f e t y  m i s s i o n  i s  ex t remely  u s e f u l  i f  n o t  
n e c e s s a r y .  



The type  of i ndex ing  may r ange  from c o n t r o l l e d  ( i .  e .  , use  of a  
r i g i d  a u t h o r i t y  l i s t )  t o  u n c o n t r o l l e d  ( i . e . ,  f r e e  i ndex ing  w i t h  t e x t -  
d e r i v e d  c a t c h  words o r  key word,s). Some c o n t r o l  i s  needed t o  i n s u r e  
e f f e c t i v e n e s s  and e f f i c i e n c y .  The main tenance  and upda t ing  of s u b j e c t  
a u t h o r i t i e s  is a  complex b u t  v i t a l  f u n c t i o n .  The most w ide ly  used 
c o n t r o l  t o o l  i s  t h e  t h e s a u r u s .  

The t h e s a u r u s  i s  a  l o g i c a l  l anguage  c o n t r o l  t o o l  p r o v i d i n g  a  l i s t  
of words (and concep t s )  t o  be  used i n  i ndex ing  and s e a r c h i n g  documents.  
I t  p r e s e n t s  synonyms and antonyms. The t e c h n i c a l  t h e s a u r u s  a l s o  
d i s p l a y s  terms o r  concep t s  h i e r a r c h i c a l l y  a s  a gu ide  t o  i n d e x i n g /  
s e a r c h i n g  a t  more g e n e r a l  o r  s p e c i f i c  l e v e l s .  The t h e s a u r u s  i s  a  t o o l  
t o  c o r r e l a t e  t he  language  of t h e  a u t h o r  w i t h  t h a t  of t h e  r e q u e s t e r  and ,  
a s  s u c h ,  i s  a  key t o  s u b j e c t  r e t r i e v a l .  F i n a l l y ,  a n  a l p h b e t i c a l  i ndex  
t o  a l l  words shou ld  be  c o n s t r u c t e d  t o  pe rmi t  s e a r c h e s  t o  b e g i n  i n  t h i s  
manner when d e s i r e d .  

We recommend t h a t  t h e  NHSDC use  a  (pos t - )  c o o r d i n a t e  i n d e x i n g  
scheme u t i l i z i n g  t h e  concep t s  of f a c e t  a n a l y s i s  a s  a  vocabu la ry -con t ro l  
mechanism i n  t h e  c o n s t r u c t i o n  and main tenance  of an  NHSDC s t r u c t u r e d  
t h e s a u r u s .  

F a c e t  a n a l y s i s  b u i l d s  from e x i s t i n g  vocabu la ry .  F i r s t ,  terms w i t h  
s i m i l a r  c h a r a c t e r i s t i c s  ( m a t e r i a l ,  p r o c e s s e s ,  p r o p e r t i e s ,  e t c .  ) a r e  
grouped i n t o  c a t e g o r i e s ,  t h e n  t h e  terms i n  each group a r e  a r r anged  
h i e r a r c h i c a l l y  t o  d i s p l a y  t h e i r  g e n e r i c - s p e c i f i c  r e l a t i o n s h i p s .  The 
t echn ique  l e a d s  t o  a  mu tua l l y  e x c l u s i v e  arrangement  of concept  t e rms ,  
and n o t  a  c l a s s i f i e d  a r rangement  of documents; i t  i s  based  on words 
( concep t s )  and n o t  knowledge (documents) .  

ADVANTAGES FACET ANALYSIS 

(1)  Vocabulary c o n t r o l :  
Whether a c l a s s i f i e d  o r  s t r u c t u r e d  i ndex  i s  used 

o r  n o t ,  an  e s s e n t i a l  t o o l  i n  c o n s t r u c t i n g  any 
r e t r i e v a l  i ndex  i s  a  c l a s s i f i c a t i o n  o r  s t r u c t u r e .  
The pu rpose  of t h i s  s t r u c t u r e  i s  t o  p rov ide  
o r g a n i z a t i o n  i n  which t h e  most u s e f u l  g e n e r i c  
r e l a t i o n s  of each term can  be d i s p l a y e d  and 
omiss ions  can  be d e t e c t e d .  

( 2 )  A b a s i s  i n  t h e  language  of highway s a f e t y :  
Being based  upon language ,  a  f a c e t e d  vocabu la ry  

i s  more s t a b l e  t h a n  t h e  v o l a t i l e  knowledge n a t u r a l  
l anguage  i s  used  t o  d e s c r i b e .  New i d e a s  and knowledge 
can be r e a d l l y  indexed  w i t h o u t  a l t e r a t i o n  of a  
" t r e e  of knowledge". 

(3) Aid  t o  i n d e x e r / u s e r :  
The r e s u l t i n g  g e n e r i c  s t r u c t u r i n g  a c t s  a s  a  

comprehensive g u i d e  t o  t h e  i n d e x e r  o r  u s e r .  
( 4 )  Framework p r o v i d e s  f o r  t h e  a d d i t i o n  of terms o r  

i n t e g r a t i o n  of o t h e r  t h e s a u r u s e s .  
(5) Use fu lnes s  a s  a  t o o l  i n  NHSB management: 

F a c e t  a n a l y s i s  i s  f r e q u e n t l y  used (w i thou t  



r e a l i z i n g  i t )  a s  a management technique t o  
organi.ze informat ion,  t o  ga in  an overvieww, and 
t o  i d e n t i f y  i.nformation gaps. I t  has bee11 
ac.r:ivel.y used by the  NIiSB si.nce i t s  incep t ion  
and is  an a c t i v e  concern o f  NHSB resea rch  
managenielat s t x f f .  I t  :is :Eel.t t h a t  a :faceted 
NHSDC siubjeszt i.ndex would coti~p1em.etl.L: t , h i s  
trend.---and rn2gh.t i t s e l f  be of d . i rec t  value  t o  
NHSB management. 

I t  should he the  poli.cy of t h e  NHSDC t o  a c t i v e l y  s e e  t h a t  a s  much 
of t h e  noncopyright~?d l i t e r a t u r e  of highway s a f e t y  a s  f e a s i b l e  be 
provided i n  m i  crofir& a1u1 hard copy f u r  secondary d i s t r i b u t i o n  through 

t h e  Clearingllause For Federal  S c i e n t i f i c  and Technical  Infolmation 
(CFSTI) . Present  MHSB pol icy  p:Laces a l l  NHSE c o n t r a c t o r s '  r e p o r t s  
i n  the  CFSTI. T h i s  pol icy  should be continued and expanded t o  o the r  
r e p o r t  l i t e r a t u r e ,  Usage of the  CFSTI s e r v i c e s  should meet the  needs of 
highway s a f e t y  u s e r s ,  m.d provide access t o  an even l a r g e r  populati ,on 
of p o t e n t i a l  use r s .  A comprehensive union bibl iography with adequate 
c i t a t i o n s  shou:bd t u r n  the. lcey so  t h a t  any l i ' b r a r i a n  can access  the  
copyrighted m a t e r i a l  from l o c a l  resources .  

The NHSDC opera t ion design should provide f o r  the  implementation 
of a remote-access, rea l - t ime r e t r i e v a l  scheme a t  some f u t u r e  d a t e  as  
determined by the  economi"cs, demand, and acceptance of such a s e r v i c e .  
I t  i s  f u r t h e r  recotmiendeb t h a t  a very l imi ted  p i l o t  system be 
implemented llow t o  assi.st: i n  determining ec.onomics , demand, and 
acceptance. (See Appendix F ,  f o r  exampleJ 

MATERIAL PEtEPARATION 

Beyond t h e  union bibliographyand i t s  byproducts,  t h e  NHSDC should 
be a c t i v e  i n  preparing s t a t e -o f - the -a r t ,  pub l i c  informat ion,  and t r a i n i n g  
mate r i a l s .  

S ta te -o f - the -a r t  r e p o r t s ,  t e c h n i c a l  summaries, and d i r e c t o r i e s  
should be prepared t o  se rve  a u s e f u l  func t ion  f o r  both  admin i s t ra to r s  
and t e c h n i c a l  people concerned with highway s a f e t y .  Addi t iona l ly ,  the  
p repara t ion  of such r e p o r t s  on a continuing b a s i s  adds measurably t o  
t h e  i n t e r e s t  of personnel i n  a documentation center--keeps them 
t e c h n i c a l l y  a l i v e .  

S t a t e  compliance wi th  the  Federal  Highway Safe ty  Standards w i l l  
soon become a concern of t h e  Nat ional  Highway Safe ty  Bureau. Disputes 
over l e g a l  o b s c u r i t i e s  can be a n t i c i p a t e d  and f o r e s t a l l e d  i f  an 
information-cen.ter funct ion i s  devoted s o l e l y  t o  t h e  a n a l y s i s  of present  
s t a t u t e s  and new highway s a f e t y  l e g i s l a t i o n  from t h e  s t a t e s  as ;elated 
t o  Hi-ghway Safe ty  Standards 4 . 4 . 6  (Codes and Laws) and 4.4.7 ( T r a f f i c  
Courts)  and the  Uniform Vehicle Code and Model T r a f f i c  ordinances.  
The unique s t r u c t u r e  of the  proposed system w i l l  r e a d i l y  yi.eld 
the  exception s t a t i s  t i c s  required to  l e t  NHSB admin i s t ra to r s  know 
t h e  p a t t e r n s  of s t a t e  compliance on a provision-by-provision or  even 
clause-by-clause b a s i s .  



The pr imary  f u n c t i o n  of a  p u b l i c  i n f o r m a t i o n  o f f i c e  i n  highway 
s a f e t y  i s  t o  g e t  i n f o r m a t i v e  s u b s t a n t i v e  m a t e r i a l  t o  t h e  p u b l i c .  Key 
o b j e c t i v e s  i n c l u d e  p r o v i d i n g  i n f o r m a t i o n ,  t h e  u l t i m a t e  p u r p o s e  of which 
i s  t o :  e n a b l e  t h e  r e c i p i e n t  t o  make d e c i s i o n s b e t t e r  w i t h i n  t h e  f u l l  
r a n g e  of i n d i v i d u a l  d i s c r e t i o n ,  o r  t o  i n f l u e n c e  h i s  approach  i n  
decis ion-making s u c h  t h a t  a  d e s i r e d  a t t i t u d e  is  more l i k e  t o  r e s u l t ,  o r  
b e h a v i o r  o c c u r .  The d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  h e r e  ( f o r  p u b l i c  
i n f o r m a t i o n )  i s  t h a t  mass media c h a n n e l s  a r e  used  t o  g e t  t h e  i n f o r m a t i o n  
t o  t h e  r e c i p i e n t s .  The c h a n n e l s  may r a n g e  from such  mass d i s t r i b u t o r s  
a s  t e l e v i s i o n  networks o r  l a r g e  newspapers  t o  m e e t i n g s  of small groups .  

The approach of  t h i s  a s p e c t  of t h i s  s t u d y  was t o  l o o k  a t  t h e  mass 
media  c h a n n e l s  i n  u s e ,  t h e  a u d i e n c e s  t h a t  e x i s t ,  and t o  examine what h a s  
and what i s  b e i n g  done,  how w e l l  i t  h a s  been done,  what i t  i s  p o s s i b l e  
t o  do ,  and t o  d e f i n e  a  r e a s o n a b l e  s e t  of g o a l s  f o r  t h e  NHSB Documentat ion 
C e n t e r .  

There  a r e  s e v e r a l  examples of such  a c t i v i t i e s ,  campaigns and 
programs,  most  n o t a b l y  t h o s e  of such  o r g a n i z a t i o n i s a s  t h e  N a t i o n a l  
S a f e t y  C o u n c i l ,  The American Automobile  A s s o c i a t i o n ,  and s i m i l a r  
i n d u s t r i a l  and p r o f e s s i o n a l  g roups .  These  a c t i v i t i e s  have  been--and 
c o n t i n u e  t o  be--most s u c c e s s f u l  i n  u s i n g  t h e  mass media t o  p r e s e n t  t h e i r  
i n f o r m a t i o n  u n i t s  (messages)  t o  l a r g e  g r o u p s .  Yet r e s u l t s  i n  t e r m s  
of changes i n  o p i n i o n ,  a t t i t u d e s  and b e h a v i o r  d e r i v i n g  d i r e c t l y  from 
such  a c t i v i t i e s  cannot  b e  q u a n t i t a t i v e l y  a s c e r t a i n e d ;  i n  many i n s t a n c e s ,  
q u a l i t a t i v e  measurements a r e  n o t  p o s s i b l e  e i t h e r .  

The volume of m a t e r i a l  a v a i l a b l e  i s  somewhat s t a g g e r i n g .  Mendelsohn 's  
measurement of m a t e r i a l  i n  p r i n t  i n d i c a t e d  some 400,000 s e p a r a t e  
"messages" ( p a r a g r a p h s  e x p r e s s i n g  a  s i n g l e  i d e a  p romot ing  s a f e t y )  a r e  
produced y e a r l y  f o r  t h e  American p u b l i c .  

The w e a l t h  of o p p o r t u n i t y  f o r  f u t u r e  r e s e a r c h  i s  i n d i c a t e d  i n  one 
of t h e  s t r o n g e r  s t a t e m e n t s  c o n c e r n i n g  t h e  p r e s e n t  s t a t e  of t h e  t r a f f i c  
s a f e t y  p u b l i c  i n f o r m a t i o n  a c t i v i t i e s .  I t  was made by Mendelsohn i n  a  
r e c e n t  s t u d y  of t h e  c o n t e n t  of s a f e t y  messages:  "1n e s s e n c e ,  t h e  
contemporary l i t e r a t u r e  of t r a f f i c  s a f e t y  today i s  s t r a n g e l y  m e d i e v a l  i n  
b o t h  c o n t e n t  and approach" ( S e c t i o n  6.32 

Mendelsohn b e g i n s  h i s  s t u d y  w i t h  two q u o t a t i o n s  t h a t  sum up t h e  
s t a t e  of p u b l i c  i n f o r m a t i o n  r e g a r d i n g  t r a f f i c  s a f e t y .  He q u o t e s  Arch 
McKinley, ( t h e n )  P u b l i c  l n f o m r a t i o n  D i r e c t o r  of t h e  N a t i o n a l  S a f e t y  
C o u n c i l ,  a s  s t a t i n g ,  "no th ing  i n  America i s  more p u b l i c i z e d  t h a n  
t r a f f i c  s a f e t y . "  T h i s  i s  p r o b a b l y  t r u e .  His o t h e r  q u o t a t i o n  is  from 
t h e  1966 r e p o r t  The S t a t e  o f  t h e  A r t  of T r a f f i c  S a f e t y ,  by A r t h u r  D. 
L i t t l e ,  I n c . ;  "We have  found no  s u b s t a n t i v e  d a t a  on t h e  e f f e c t i v e n e s s  
of g e n e r a l  s a f e t y  propaganda;  t h e  l i m i t e d  i n f o r m a t i o n  a v a i l a b l e  s u g g e s t s  
i t  i s  n o t  p a r t i c u l a r l y  e f f e c t i v e . "  

I n t e r e s t  h a s  d e c l i n e d  s i n c e  t h e  p a s s a g e  of t h e  n a t i o n a l  highway 
and t r a f f i c  s a f e t y  a c t s ;  p a s s a g e  of t h e  a c t s  r e p r e s e n t e d  a c l i m a x  
f o l l o w i n g  which t h e i r  i n t e r e s t  would t e n d  t o  d i s s i . p a t e .  

To p r o v i d e  a  t e s t  of t h i s  h y p o t h e s i s ,  news c l i p p i n g s  from a  
c l i p p i n g  s e r v i c e  were c l a s s i f i e d  by g e n e r a l  s u b j e c t  and counted  f o r  t h e  
y e a r .  The number of such  c l i p p i n g s  d e c l i n e d  o v e r  t h i s  p e r i o d .  T h i s  
r a t h e r  u n s u r p r i s i n g  r e s u l t  was s u b s t a n t i a t e d  by comments s o l i c i t e d  from 



newsmen f o r  the u s e r  s t u d y .  They a r e  t y p i f i e d  i n  t h i s  paraphrased  
comment: from na,ticrnd..ly known. w r i . t e r :  " ~ i v e  us a  new a n g l e .  The safel , ty 
s t o r y \ ;  g e t t i n g  o l d .  The e d i t o r s  want f r e s h  s l a n t s  o r  they  won't use  i t ."  

?:lie "new ang le sQ '  can 'be provided  by 1,nfomiat ion garnered  from 
i n p u t s  t o  t h e  Dc~cumentatJ.u~n Center .  

Wtli need nlrrre researta'nl : into a1.l a s p e c t  of tile t r a i n i n g  m e d g  f ie t ld .  
To l e a r n  more about: t he  co ' le  of media i n  t h e  1.earnl.ng p r o c e s s ,  r e s e a r c h  
d e a l i n g  w i t h  b e h a v i o r a l  p a t t e r n s  and a t t i t u d e s  must c o n t i n u e ,  Educat ion  
i s  s o r e l y  n.eetied t o  deve.lop l . i r e r acy  i n  o t h e r  media i n  t h e  sm1.e manner 
t h a t  i t  h a s  been cleveXopeil i .n p r i n t  and the spoken word. Trairii.ng 
m a t e r i . a l s  are only  as e f f e c t i v e  ae t h e  person  us ing  them; t e a c h e r s  
s t i l l  need p r a c t i c a l .  l e a r n i n g  s i t u a . t i o n s  which wi l l .  h e l p  them ea tab:Lis'k~ 
b e h a v i o r a l  g o d s  f a r  t h e i r  s t u d e n t s  . 

There should  'be a c lear i .nghouse  of highway s a f e t y  in fo rma t ion  t h a t  
would a t t empt  t.o e v a l u a t e  e x i s t i n g  m a , t e r i a l s  a s  w e l l  a s  ensu r ing  t h a t  
p e r t i n e n t  r e s e a r c h  ~:ea.ches t h e  p rope r  channels  qu ick ly .  There i s  a  need 
f o r  some type  of cornpreherisive L i s t i n g  of highway s a f e t y  a u d i o v i s u a l  
m a t e r i a l s ,  coupled w i t h  am e f f o r t  t o  make i t  a v a i l a ' b l e  t o  t h o s e  
who could  'bea-aef i t . 

FACILITIES 

Task F i s  concerned w i t h  a survey  of e x i s t i n g  highway s a f e t y  
i n f o m a t i o n  f a c i l i t i e s  t o  de termine  t h e  e x t e n t  t o  which they  meet t h e  
v a r i e d  needs of highway s a f e t y  pe r sonne l  ( S e c t i o n  8 ) .  Some h igh ] - igh t s  
of t h i s  su rvey :  

A review of l i b r a r i e s  / i n f o r m a t i o n  c e n t e r e  r evea led  over 100 
r e l a t e d  t o  highway s a f e t y .  

Although t h e r e  a r e  only a  few l i b r a r i e s  devoted e x c l u s i v e l y  t o  high- 
way s a f e t y  l i t e r a t u r e ,  a  number of o t h e r  l i b r a r i e s ,  i n c l u d i n g  t h o s e  
a t t a c h e d  t o  u n i v e r s i t i e s ,  i n d u s t r i a l  concerns ,  s o c i e t i e s  and founda t ions  , 
and governmental  u n i t s ,  a s  w e l l  a s  some l a r g e  p u b l i c  l i b r a r i e s ,  c o n t a i n  
s i g n i f i c a n t  voiumes of l i t e r a t u r e  l i k e l y  t o  be  u s e f u l  t o  highway s a f e t y  
pe r sonne l .  I n  g e n e r a l ,  t h e  u n i . v e r s i t y  l i b r a r i e s ,  because  of t h e i r  
immediate acces s  t o  t h e  t o t a l  r e sources  of t h e  u n i v e r s i t y  and t h e  
p re sence  of an a c t i v e  body of u s e r s ,  a r e  b e t t e r  provided .  L i b r a r i e s  
a t t a c h e d  t o  i n d u s t r i a l  concerns ,  a l though some of them have e x c e l l e n t  
c o l l e c t i n n s ,  a r e  i n  g e n e r a l  n o t  open t o  t h e  p u b l i c .  Another  importiant 
group of l i b r a r i e s  a r e  t h o s e  a t t a c h e d  t o  s o c i e t i e s  and foundations 
which c o n s t i t u t e  an impor t an t  s o u r c e  of l i t e r a t u r e ,  p a r t i c u l a r l y  r e l a t i n g  
t o  t h e  a c t i v i t i e s  and p u b l i c a t i o n s  of t h e i r  sponso r ing  s o c i e t i e s .  

Because of an i n c r e a s e d  l e v e l  of a c t i v i t y  and concern ,  a wide 
v a r i e t y  of peop1.e have become involved  i n  t h e  highway s a f e t y  mis s ion .  
Th i s  h a s  r e s u l t e d  i n  an  u rgen t  need f o r  i n f o r m a t i o n  packaged i n  new 
ways r e q u i r i n g  s u b j e c t  s p e c i a l i s t s  f o r  a n a l y s i s  and s y n t h e s i s .  More 
s e r v i c e s  a r e  r e q u i r e d  by workers  t han  they can o b t a i n  under t r a d i t i o n a l  
c o n d i t i o n s .  Th i s  has  l e d  t o  t h e  emergence of a  number of s p e c i a 1 i : G  
i -nfonnat ion  c e n t e r s .  Some of t h e  more impor tant  c e n t e r s  a r e :  Higllway 
Research In fo rma t ion  S e r v i c e  (HRLS) of t h e  Highway Research Board, 
S a f e t y  Research In fo rma t ion  S e r v i c e  (SRIS) of t h e  N a t i o n a l  Sa fe ty  
Counci l ,  and Highway S a f e t y  Research In fo rma t ion  Center  (HSRIC) of T h e  



U n i v e r s i t y  of Mich igan .  Only HSRIC p r o v i d e s  a  f u l l  r a n g e  of b i b l i o g r a p h i c  
and l i b r a r y  s e r v i c e s  a s  w e l l  a s  i n f o r m a t i o n  a n a l y s i s ,  w h i l e  t h e  o t h e r  
two c h i e f l y  c o l l e c t ,  s t o r e ,  and p u b l i s h  a b s t r a c t s ,  They do n o t  s t o r e ,  
n o r  do t h e y  p r o v i d e  n o r  l e n d  documents a s  SRIS does  t h r o u g h  t h e  NSC 
L i b r a r y .  Moreover ,  highway s a f e t y  i s  o n l y  one of t h e  i n t e r e s t s  and 
c o v e r s o n l y  a  s m a l l  p a r t  of t h e  t o t a l  highway s a f e t y  i n f o r m a t i o n .  

There  i s  a l s o  b e g i n n i n g  t o  emerge a  k i n d  of i n f o r m a l  ne twork  of 
t h e s e  i n f o r m a t i o n  c e n t e r s  b a s e d  p r i m a r i l y  on i n f o r m a l  and v o l u n t a r y  
a g r e e m e n t s .  T h i s  a r r a n g e m e n t ,  however ,  i s  f a r  from s a t i s f a c t o r y  b e c a u s e  
of t h e  l a c k  of c o o r d i n a t i o n  of t h e i r  a c t i v i t i e s ,  l a c k  o f  common 
c a t a l o g i n g  and i n d e x i n g  p r o c e d u r e ,  o r  some k i n d  of t r a n s l a t i o n  mechanism 
f o r  t h e  v a r i o u s  i n d e x i n g  s y s t e m s  and ,  f i n a l l y ,  t h e  l a c k  of a n  a d e q u a t e  
b i b l i o g r a p h i c  o r g a n i z a t i o n  and a  u n i o n  c a t a l o g  of highway s a f e t y .  

The need f o r  c o o r d i n a t i o n  h a s  l e d  t o  some e f f o r t s  i n  t h i s  d i r e c t i o n  
b u t  t h e s e  a c t i v i t i e s  need t o  b e  enhanced and broadened  i n  s c o p e . *  

Al though  t h e  e f f o r t s  t o  d e v e l o p  a  comprehensive b i b l i o g r a p h y  of 
highway s a f e t y  go  f a r  back--at  l e a s t  f o u r  decades - - in  t i m e ,  t h e  p r e s e n t  
s i t u a t i o n  l e a v e s  much t o  b e  d e s i r e d .  Most of t h e  r e c e n t  e f f o r t s  have  
b e e n  e i t h e r  i n a d e q u a t e  o r  a  p a r t  of a  more g e n e r a l  e f f o r t  f o r  a  much 
w i d e r  a u d i e n c e  r a t h e r  t h a n  t o  meet  t h e  s p e c i a l i z e d  n e e d s  of highway 
s a f e t y  p e r s o n n e l .  What i s  needed is  a  w e l l  p lanned  and d e t e r m i n e d  
e f f o r t  n o t  o n l y  t o  i d e n t i f y  and l i s t  comprehens ive ly  t h e  c o r e  l i t e r a t u r e  
of highway s a f e t y ,  b u t  a l s o  t o  l o c a t e  a t  l e a s t  one copy of e a c h  i t e m  i n  
a  l i b r a r y  which i s  w i l l i n g  t o  make i t  a v a i l a b l e  t o  any u s e r  e i t h e r  on 
l o a n  o r ,  p r e f e r a b l y ,  by copying i t .  

A t  t h e  i n t e r n a t i o n a l  l e v e l ,  t h e  c o o p e r a t i v e  e f f o r t s  o f  IRF and OECD 
r e s u l t e d  i n  t h e  e s t a b l i s h m e n t  i n  J a n u a r y  1965 of  a n  I n t e r n a t i o n  Road 
R e s e a r c h  Documentat ion program which c o v e r s  a  number of w e s t  European 
c o u n t r i e s ,  Canada, and A u s t r a l i a ,  and h a s  a  s e p a r a t e  c o o r d i n a t i n g  c e n t e r  
f o r  e a c h  of t h r e e  l anguages - -Engl i sh ,  F rench  and German. 

SYSTEM FRAMEWORK 

The problem a d d r e s s e d  a s  Task  G was t o  i n t e g r a t e  t h e  e l e m e n t s  o f  a n  
NHSDC deve loped  i n  p r e v i o u s  t a s k s  i n t o  a comprehens ive  s y s t e m  framework 
( s e c t i o n  9 ) .  O r g a n i z a t i o n  i s  c o n s i d e r e d  p r i m a r i l y  from two u s e r -  
o r i e n t e d  a c t i v i t i e s - - t h e  "push" mechanism ( t h e  a u t o m a t i c  d i s t r i b u t i o n  
of m a t e r i a l s  t o  p r e d e t e r m i n e d  u s e r s )  and t h e  " p u l l "  mechanism ( d i s -  
s e m i n a t i o n  methods t h a t  p r o v i d e  i n f o r m a t i o n  t o  u s e r s  when t h e y  see a 
need f o r  i t  and a s k  f o r  i t ) .  

A h y b r i d  o r g a n i z a t i o n  o f  c e r t a i n  c e n t r a l i z e d  f u n c t i o n s  ( e . g . ,  
c o o r d i n a t i o n ,  d i s s e m i n a t i o n )  and augmented f u n c t i o n s  i n  a  ne twork  of 
p r i m a r y  ( s a t e l l i t e  o r  sub-) c e n t e r s  ( e . g . ,  s t a t e - o f - t h e - a r t  r e p o r t s ,  
l i t e r a t u r e  s e a r c h e s )  - - i s  recommended o v e r  (1 )  a  s i n g l e  c e n t r a l  
s t o r e  s e r v i c i n g  a l l  u s e r s  o r  ( 2 )  t h e  l o o s e l y  c o o r d i n a t e d  s y s t e m  i n  
e x i s t e n c e  today .  

A  h y b r i d  s y s t e m  i n v o l v i n g  d i r e c t  communicat ion o f  u s e r s  w i t h  l o c a l  
c e n t e r s ,  augmented by t h e  e x i s t e n c e  of a  u n i o n  b i b l i o g r a p h y  and by 
development  of s t r o n g  t i e s  among t h e  v a r i o u s  f a c i l i t i e s ,  w i l l  l e a d  
t o  much improved p u l l  s e r v i c e s .  

* The NSC's SRIS and HSRIC a r e  p r e s e n t l y  work ing  towards  c o m p a t i b l e  
c a t a l o g i n g  and t h e  s o u r c e s .  A  j o i n t  c o r p o r a t e  a u t h o r i t y  l i s t  i s  b e i n g  
comple ted  by HSRIC and HRIS. 
10 



The e q ~ , ~ a t i o n  be low,  ana logous  t o  t h e  r a d a r  e q u a t i o n ,  r e p r e s e n t s  
t h e  fr.mctiona.1 form of a number of f a c t o r s  i .nvolved i n  t h e  c o ~ ~ ~ m u n i c a t i o n  
of infumza.tioc? from a l i l : ~ r a r y  t o  a  u s e r .  T h i s  cain b e  rxmsidered  
ana logous  t o  t h e  r a d a r  p r o c e s s ,  where a r a d a r  t r a . n s m i t t e r  selzdv 1321t 

a  r e q u e s t  (s:i.gm.al) an.d r e c e i v e s  a  r e p l y  ( t h e  r e s p o n s e ) ,  the power nlf 
t h e  r e t u r n e d  s i g n a l  b e i n g  i n .ve r se ly  p r o p o r t i o n a l  t o  t h e  distax-ice 
between t h e  r a d a r  xnd tl:ie r e f l e c t o r .  I n  s h o r t  form, the ra1Aa.r equa . t ion  
i s  u s u a l l y  gi.ven. a s :  

The i n f o r m a t i o n - r e t r i e v a l  c o u n t e r p a r t s  a r e  shown a t  t h e  r i g h t  where:  

P power r e c e i v e d  ( v a l u e  of t h e  i n f o r m a t i o n  r e c e i v e d )  
r = 

P t  = power t r a n s m i t t e d  ( i n q u i r e r ' s  u n d e r s t a n d i n g  of how 
t o  u s e  t h e  sys tem)  

G t  _ g a i n  of  t h e  t r a n s m i t t i n g  a n t e n n a  (bandwidth of t h e  communications 
channe l  from t h e  u s e r  t o  t h e  
L i b r a r y )  

o - - r a d a r  c r o s s  s e c t i o n  of t h e  ( q u a l . i t y  of t h e  l i b r a r y )  
r e f l e c t i n g  o b j e c t  

d  - - d i s t a n c e  between r a d a r  and ( t ime  r e q u i r e d  t o  g e t  a r e s p o n s e )  
r e f l e c t i n g  o b j e c t  

P c an  b e  c o n s i d e r e d  a s  ana logous  t o  t h e  u s e r ' s  u n d e r s t a n d i n g  
t 

of t h e  sy s t em.  Educa t ing  t h e  u s e r  and f o s t e r i n g  h i s  p a r t i c i p a t i o n  i n  t h e  
a c t i v i t i e s  and development  of t h e  i n f o m a t i o n  sys tem s h o u l d  be  encouraged.  

Antenna g a i n s  G and G a r e  r e l a t e d  t o  e a s e  of u s e ,  e . g . ,  t h e  
t r 

form o r  fo rma t s  used i n  a  d l a l o g  w i t h  t h e  system--the query  and r e sponse .  
For  example,  t h i s  f a c t o r  i s  dependent  on t h e  l e v e l  o r  l e v e l s  of s u r r o g a t i o n  
made a v a i l a b l e  t o  t h e  p a t r o n ,  and  t h e  b r o w s a b i l i t y  of t h e  i n f o r m a t i o n  
s y s  tem. 

With p r e s e n t  knowledge i t  i s  n o t  p o s s i b l e  t o  a s s i g n  v a l u e s  t o  t h e  
exponen t s ,  o r  f o r  t h a t  m a t t e r  t o  d e f i n e  t h e  pa rame te r s  i n  p r e c i s e  t e rms .  
We p o s t u l a t e  t h a t  t h e  i n d i c a t e d  r e l a t i o n s h i p s  do e x i s t .  Cons ider  
t h e  s m a l l  i s o l a t e d  l i b r a r y  s e r v i n g  a u s e r .  His communicatioll w i t h  t h e  
l i b r a r i a n  may b e  e x c e l l e n t - - h e  can  c a r r y  on a  c o n v e r s a t i o n ,  e x p l a i n  h i s  
problem and f i l l  i n  needed d e t a i l s  e a s i l y .  The l i b r a r i a n ' s  communication 
w i t h  him s i m i l a r l y  w i l l  be good. His u n d e r s t a n d i n g  of t h e  way t o  e n t e r  
a r e q u e s t  may b e  good, and t h e  d i s t a n c e  and time f a c t o r s  (d)  a r e  s m a l l .  
The only  f a c t o r  i n  t h e  e q u a t i o n  which i s  weak i s  0, t h e  l i b r a r y  c a p a b i l i t y ,  
and t h i s  may b e  o v e r r i d i n g  i n  t h e  s e n s e  t h a t  t h e  l i b r a r y  j u s t  does  n o t  
have  t h e  i n f o r m a t i o n  and does  n o t  know how r o  g e t  i t .  

I f ,  on t h e  o t h e r  hand ,  t h e  l i b r a r y  i s  a  l a r g e  c e n t r a l  s t o r e ,  i t  may 
have  an  e x c e l l e n t  r e l e v a n c e l r e c a l l  r a t i o ,  and i s  by d e f i n i t i o n  a d e q u a t e  
j n  s i z e .  However, t h e  d i s t a n c e  dnd t ime f a c t o r s  may b e  l a r g e ,  t h e  
communication c h a n n e l s  may b e  r e s t r i c t i v e ,  and t h e  u s e r ' s  knowledge of 
how t o  e n t e r  t h e  sys tem may be  q u i t e  l i m i t e d .  



From t h e  u s e r  s t udy  i t  i s  a p p a r e n t  t h a t  t h e  m a j o r i t y  of u s e r s  w i l l  
con t i nue  t o  a s k  q u e s t i o n s  of t h e i r  l o c a l  i n f o r m a t i o n  sou rce .  F u r t h e r ,  
t h e  g e n e r a l  u s e r ' s  knowledge of t h e  e x i s t e n c e ,  l e t  a l o n e  t h e  c a p a b i l i t i e s ,  
of n a t i o n a l  i n f o r m a t i o n  c e n t e r s  seems t o  be  very  l i m i t e d .  I t  i s  sugges t ed  
t h a t  i n f o r m a t i o n  t r a n s f e r  can b e s t  be maximized by some combinat ion of 
c e n t r a l i z e d  and d e c e n t r a l i z e d  f a c i l i t i e s  which make i t  appear  t o  t h e  
u s e r  t h a t  h i s  l o c a l  s o u r c e  i s  indeed  capab l e .  P r e s e n t l y  l o c a l  l i b r a r i e s  
have a n  i nadequa t e  knowledge of t h e  e x i s t e n c e  of highway s a f e t y  
i n fo rma t ion  and t h e  methods f o r  o b t a i n i n g  i t .  I f  a  c a t a l o g  o r  
b i b l i o g r a p h y  of t h e  u n i v e r s e  of highway s a f e t y  l i t e r a t u r e  e x i s t e d ,  was 
p e r i o d i c a l l y  upda ted ,  and con t a ined  an  i n d i c a t i o n  of where such  
l i t e r a t u r e  could  be  o b t a i n e d ,  t h e  l o c a l  f a c i l i t y  would then  be  capab l e  
of p rov id ing  a  more u s e f u l  s e r v i c e .  

Some f u n c t i o n s ,  of cou r se ,  must be accomplished cen t r a l l y - - and  
some l o c a l l y ,  i n  o r d e r  t o  e f f e c t  t h e  maximum in fo rma t ion  t r a n s f e r  a t  
minimum c o s t ,  We w i l l  now o u t l i n e ,  i n  e lementary  form, a  recommended 
s t r u c t u r e  f o r  accomplishing t h i s .  

Three a l t e r n a t i v e  approaches have been sugges t ed  by t h e  above 
d i s c u s s i o n ,  The f i r s t  would be t o  l e a v e  t h i n g s  much a s  they  a r e ,  
r e q u i r i n g  t h e  l o c a l  i n fo rma t ion  c e n t e r s  and l i b r a r i e s  l a r g e l y  t o  s h i f t  f o r  
themselves i n  a c q u i r i n g  documents, making a b s t r a c t s ,  e t c ,  The o p p o s i t e  
approach would be  t o  c e n t r a l i z e  t h e  e n t i r e  system by having  a  s i n g l e  
l end ing  l i b r a r y  and a  complete  and workable indexing  scheme. The 
i n t e r m e d i a t e  o r  hyb r id  solut ion--which s t a r t s  w i t h  t h e  p r e s e n t  sys tem 
and augments it--is recommended. 

RECOMMENDED NHSDC SYSTEM 

F igu re  17 d i s p l a y s  t h e  system recommended a s  a  r e s u l t  of t h i s  s t u d y .  
I t  is  a  network making u se  of s e v e r a l  e x i s t i n g  f a c i l i t i e s  and c a p a b i l i t i e s ,  
augmented by a  c o n t r o l  and communications f u n c t i o n  t o  be  provided  by t h e  
N a t i o n a l  Highway S a f e t y  Bureau. 

S e v e r a l  l e v e l s  of a c t i v i t y  a r e  i n d i c a t e d :  F i r s t ,  t h e  NHSB w i l l  
s e r v e  t o  c o o r d i n a t e  a l l  p e r t i n e n t  a c t i v i t i e s  w i t h i n  t h e  network. For 
d i s c u s s i o n  pu rposes ,  t h e  NHSB a c t i v i t y  i s  d e s c r i b e d  i n  two p a r t s - - t h e  
c e n t r a l  c o n t r o l  and t h e  l o c a l  NHSB in fo rma t ion  c e n t e r .  The l a t t e r  i s  
one of s e v e r a l  p r imary  cen t e r s - - t he  o t h e r s  be ing  t h e  Highway Research 
In fo rma t ion  S e r v i c e ,  t h e  S a f e t y  Research In fo rma t ion  S e r v i c e ,  and t h e  
Highway S a f e t y  Research In fo rma t ion  Cen te r .  L i b r a r i e s  a s s o c i a t e d  w i t h  
t h e s e  s a t e l l i t e  c e n t e r s  a r e  i n d i c a t e d  i n  t h e  s q u a r e  boxes.  P r o v i s i o n  
i s  made ( d o t t e d  l i n e s )  f o r  expansion t o  i n c l u d e  s e v e r a l  a d d i t i o n a l  
pr imary c e n t e r s  t o  cover  e i t h e r  r e g i o n a l  o r  s p e c i a l i s t  a c t i v i t i e s .  
Secondary c e n t e r s  can be cons ide red  a s  a  l a r g e  number of l o c a l  l i b r a r y  
a c t i v i t i e s  s e r v i n g  a  unique s e t  of u s e r s .  Such secondary  c e n t e r s  may 
be  c l o s e l y  a l l i e d  t o  a  pr imary c e n t e r  o r  may b e  r a t h e r  l o o s e l y  t i e d  t o  
t h e  n a t i o n a l  c e n t e r .  

A c q u i s i t i o n  of m a t e r i a l  l e a d i n g  t o  a  un ion  b i b l i o g r a p h y  would b e  
accomplished by t h e  v a r i o u s  pr imary c e n t e r s ,  t h e  workload t o  be  d i v i d e d  
acco rd ing  t o  i n d i v i d u a l  c a p a b i l i t i e s .  S p e c i f i c  ass ignments  shou ld  be  
d i s c u s s e d  i n  a  s t e e r i n g  committee,  w i t h  t h e  f i n a l  d e c i s i o n  r e s t i n g  
w i t h  t h e  chairman.  A sugges t ed  p r e l i m i n a r y  d i s t r i b u t i o n  of ass ignments  



would i n c l u d e  goverrlment : repor ts  (except  highway eng inee r ing )  through 
NHSB , hi.ghway engineer: ing Lh~rouglh FlIlIS bel~;zvi.oral. psy chu l,i&rgy and 
educati.r;,n. t b ~ : ~ u g h  SLLIS , aiitomo,tive errg-i.~leer:i.ng a n d  medica l  t 2 - m ~ g h  H S R I C .  
The s t e e r i n g  comnn.i.ti:.ee i n d i c a t e d  oza t h e  diagrani would eonsi~ii: .  of one 
represewta.t:i.ve from each prtn~anlary ccn.taer w.i.tl-L a ch.airrizan f r o m  the  NHSB 
c e n t e r .  Both journal. and r e p o r t  l : i t&sra ture  would. be acquirtxi and 
indexed i n  1tl-ri.s manner, 

A t e n t a t i v e  o r g a n i z a t i o n  diagram of ,the NHSB a c t i v i t y  i t ;  shown 
a s  F i g u r e  1 3 ,  The f u n c t i o n s  of t h e  l o c a l  i n fo rma t ion  c e n t e r  ( i n  t h e  
NHSB) anti of c c ~ o r d i n a t i o n  of t h e  networlc a r e  sh.own s e p a r a t e l y .  S a t e l . l i t e s  
(inc1udin.g t h e  NHSB collect : i .on)  a r e  i.n.dic:ated as  hei.ng monitored by t h e  
coordi.~iat:ion s e c  ti.or.1 wi. t h i n  t h e  bu~r'enu. 

IMPLEMENTATION 

Recommendations f o r  a c t i o n s  t o  be  under taken  by t h e  Department of 
T r a n s p o r t a t i o n  i n  connect.ion w i t h  t h e  development of a documentat ion 
c e n t e r  a c t i v i t y  i n  highway s a f e t y  a r e  summarized i n  S e c t i o n  TO. A n  
o u t l i n e  o f  t h e  c o n t e n t s  of t h e  s e c t i o n  a.re g iven  h e r e :  
(1) E s t a b l i s h  a c o o r d i n a t i o n  and c o n t r o l  a.c t i v i t y  w i t h i n  t h e  Department 
of T r a n s p o r t a t i o n  t o  e f f e c t  a highway s a f e t y  in fo rma t ion  network. 

( a )  E s t a b l i s h  a s t e e r i n g  comlzittee t o  be  c h a i r e d  by t h e  docurnentation 
c e n t e r  c h i e f  o f  t h e  National.  T r a f f i c  S a f e t y  Insti . l : .ute. 

( b )  Cont:inue a user-needs s t u d y .  
An e a r l y  o u t p u t  of t h e  user-needs s t u d i e s  would be recomnen- 
d a t i o n s  f o r  t h e  e s t a b l i s h m e n t  of new primary c e n t e r s .  

( c )  Develop a ,thesa.urus. 
(d) Give formal  r e c o g n i t i o n  t o  t h e  e x i s t e n c e  of a highway s a f e t y  

in fo rma t ion  network; and, by a p p r o p r i a t e  p u b l i c  r e l a t ion l s  
a s t i v i t j - e s ,  promote t h e  knowledge and use  of t he  network,  

(e)  Expect t o  conduct  a purge a t  t h e  end of approximate ly  f i v e  
y e a r s .  

( f )  Develop agreements  among t h e  v a r i o u s  primary c e n t e r s ,  and a s s i g n  
s o u r c e s  a s  necessa ry  f o r  e f f e c t i v e  coverage of t h e  f i e l d .  

( 2 )  Develop t h e  in fo rma t ion  network t o  c r e a t e  a c e n t r a l i z e d  b i b l i o g r a p h i c  
base  and a decen t r a l . i zed  bu t  e x t e n s i v e  a c q u i s i t i o n  and s t o r a g e  of 
d o c u ~ l e n t s .  

(a)  For t h e  documents themselves ,  each primary c e n t e r  should  be 
encouraged t o  a c q u i r e  and hold  documents as a r e  usefu l - -  
Secondary d i s t r i b u t i o n  through t h e  Clear inghouse  f o r  F e d e r a l  
S c i e n t i f i c  and T e c h n i c a l  In fo rma t ion .  

(b)  With r ega rd  t o  document s u r r o g a t e s ,  t h e r e  should  be a n  
i n i t i a l  exchange of card  f i l e s  ( o r  o t h e r  ha rd  copy) among t h e  
p a r t i c i p a t i n g  e n t i t i e s .  P r e l i m i n a r y  t o  t h e  development of a 
union bibliography, a s tudy  of l i b r a r y  c h a r a c t e r i s t i c s  f o r  t h e  
e x i s t i n g  major  c o l l e c t i o n s  should  be conducted.  Publ . ica t ion  
of a union b i b l i o g r a p h y  t o  cover  t h e  c o r e  o r  "umbra" m a t e r i a l  
of t r a f f i c  s a f e t y  should  be  begun w i t h i n  t h e  n e x t  s i x  months. 

(3 )  Continue and isnhance t h e  r e sea rch - in -p rogres s  i n fo rma t ion  c o l l e c t i o n  
sys tems c u r r e n t l y  i n  e x i s t e n c e .  
( 4 )  I n i t i a t e  s e v e r a l  n a t i o n a l l y  sponsored p u b l i c a t i o n s  programs t o  
d i s s e m i n a t e  i n fo rma t ion .  



( a )  S t a r t  an  announcement j o u r n a l  i n i t i a l l y  c o n t a i n i n g  bo th  news 
and s e l e c t e d  p u b l i c a t i o n s  announcements: a  somewhat broadened 
v e r s i o n  of t h e  p r e s e n t  Highwav S a f e t y  L i t e r a t u r e  p u b l i c a t i o n .  

(b) Begin p u b l i c a t i o n  of a n  a b s t r a c t  j o u r n a l  e v e n t u a l l y  t o  
i n c l u d e  a l l  documents i n  t h e  network.  

( c )  P u b l i s h  an  annua l  un ion  b i b l i o g r a p h y ,  which w i l l  b e  a  
compi l a t i on  of t h e  a b s t r a c t  j o u r n a l s .  

(d )  Sponsor t h e  development and p u b l i c a t i o n  of s e v e r a l  s t a t e - o f -  
t h e - a r t  r e p o r t s ,  d i r e c t o r i e s ,  b i b l i o g r a p h i e s ,  and /o r  handbooks. 

(e )  P u b l i s h  a  r e sea rch - in -p rog re s s  r e p o r t  a n n u a l l y .  
(5) Make t h e  sys tem r e s p o n s i b l e  t o  i n d i v i d u a l  u s e r  r e q u e s t s .  

(a )  Through a  s w i t c h i n g  network ( f o r  r e f e r r a l )  and by p rov id ing  
each c e n t e r  w i t h  adequa t e  r e f e r e n c e  m a t e r i a l ,  hand l e  ind iv idua l .  
r e q u e s t s  f o r  s p e c i f i c  i n f o r m a t i o n .  

(b)  C r e a t e ,  w i t h i n  t h e  ne twork ,  a  c a p a b i l i t y  f o r  e x t e n s i v e  
l i t e r a t u r e  s e a r c h e s .  I t  i s  f u r t h e r  sugges t ed  t h a t  a  p i l o t  
t e r m i n a l  sys tem be s e t  up t o  demons t r a t e  o n - l i n e  r e t r i e v a l  
and t o  e v a l u a t e  i t s  e f f e c t i v e n e s s ,  a c c e p t a b i l i t y ,  and 
e f f i c i e n c y  ( imply ing  c o s t )  . 

(c )  Although secondary  d i s t r i b u t i o n  of r e p o r t s  th rough t h e  
Clear inghouse  (CFSTI)  i s  encouraged ,  t h e  documentat ion network 
shou ld  m a i n t a i n  a  l i b e r a l  l e n d i n g  p o l i c y .  A  r a p i d  i n t e r -  
l i b r a r y  l o a n  system shou ld  be  a v a i l a b l e  among t h e  pr imary  
c e n t e r s .  Copying machinery shou ld  be  r e a d i l y  a v a i l a b l e .  

(d )  There  i s  a  c l e a r  need f o r  a n  in -depth  s t u d y  which would r e s u l t  
i n  a  c a t a l o g  of a u d i o v i s u a l  m a t e r i a l s  i n  t h e  highway s a f e t y  
f i e l d .  A byproduct  of such  a  s t u d y  would be  t h e  i d e n t i f i c a t i o n  
of a r e a s  i n  which f u r t h e r  t r a i n i n g  m a t e r i a l s  a r e  needed. 



The Highway S a f e t y  Research I n s t i t u t e  (HSML) a , t  The U n i v e r s i t y  of  
Michigan h a s  c o r i d ~ ~ c t e d  a  s t u d y  of t h e  neecis o f  a  Nationa.1 Highway 
Safecy  Documentation CenLer (NHSDC) a r ~ d  of t h e  methods f o r  irnp1emenl;ing 
such  a cen.ter, The b a s i c  aj?pruxch .to khe strud.y of t h i s  problem. i.s 
o u t l i n e d  i.n F i g i ~ m  I.. T11e func t i .ons  p e r f o l : ~ ~ ~ e d  a r e  sumnarized w i t h i n  t h e  
boxes ,  After a. ' b r i e f  look  a t  the. hiptiway s a f e t y  i n f o m a t i o n .  s y s  tern, we 
wi,ll a t t e m p t ,  i n  t h i s  in.l:rodtlction, t o  c h a r a c t e r i z e  p e r t i n e n t  f e a t u r e s  
of tile highway s a f e t y  fie:Ld and p u t  forward  a, d e f i n i t i o n  of "tiighway 
s a f e t y  i n f o m l a t i o n . "  We w i l l  a l s o  consi.dcr t h e  need f o r  devel.opment 
'of a. Nat;ion, Highwa.y Safe.i;y Documentat:i.om~ Cen.ter.  The body of t h e  r e p o r t ,  
S e c t i o n s  2-10, conta i r l s  th.e r e s u l t s  of  Tasks A-G as outli.nec1 Sel.ow, 
The: f i n a l .  s ec t i o r r ,  .1.0, i s  a  c o n p i l a t i o n  of al.1.. t h e  pr imary  reconmeridations 
made i n  tfais r e p o r t  w i t h  an  j.mplementatirin and o p e r a t i o n  time si:laedule.. 

ORGANIZATION and PROCEDURES 

Tasks A and B 

FIGURE 1. SCHEMATIC REPRESENTATION OF STUDY APPROACH 

The i n t e r i m  r e p o r t  was concerned w i t h  t h e  d e t e r m i n a t i o n  of t h e  
e x i s t i n g  s i t u a t i o n .  T h i s  was performed i n  two t a s k s :  A  and B. The 
c o n t e n t s  of t h e  i n t e r i m  r e p o r t  have  been i nc luded  h e r e  and b rough t  up 
t o  d a t e  t o  r e f l e c t  t h e  c u r r e n t  s i t u a t i o n ,  

The i d e a l  NHSDC was d e f i n e d  a s  p a r t  of Tasks C ,  D, and E i n  
S e c t i o n s  5 ,  6 ,  and I ,  r e s p e c t i v e l y .  Task C d e a l t  w i th  t h e  i n t e r n a l  
o r g a n i z a t i o n  and o p e r a t i o n s  (e.g., a c q u i s i t i o n i n g ,  i ndex ing )  of  a n  
NHSDCI. Tasks D and E covered m a t e r i a l  p r e p a r a t i o n  and s e r v i c e s .  

A su rvey  of e x i s t i n g  c e n t e r s  was conducted i n  Task F ( S e c t i o n  8) 
t o  d e t e r n i n e  t h e  e x t e n t  r:o which p r e s e n t  f a c i l i t i e s  a r e  meet ing  t h e  
v a r i e d  needs of d i f f e r e n t  t ypes  of u s e r s .  The r e s u l t s  of a l l  t h e  
p r e v i o u s  ta .sks  were i n t e g r a t e d  i n t o  a reconmended o r g a n i z a t i o n  and 
p rocedu re s  f a r  a t t a i n i n g  t h e  i d e a l  s i t u a t i o n  i n  S e c t i o n  9 (Task G). 

1.1, HIGHWAY SAFETY INFORMATION SYSTEM 

The highway s a f e t y  i n f o r m a t i o n  sys tem (Fig .  2)  can  b e  v i s u a l i z e d  
by c o n s i d e r i n g  t h e  u s e r  g roups  and t h e i r  i n t e r a c t i o n s .  Research  
i n f o l m a t i o n  u s e r s  a r e  f r e q u e n t l y  p roduce r s  of r e s e a r c h  i n f o r m a t i o n .  
A d m i n i s t r a t o r s  i n c i u d e  pri.mary s t a n d a r d s  arid p o l i c y  makers who produce 
i n f o r m a t i o n  a f f e c t i n g  a l l  components. The p r a c t i t i o n e r  i s  the  man 
who d i r e c t l y  a f f e c t s  t h e  t r a f f i c  sys tem i t s e l f .  He i s  t h e  highway 
e n g i n e e r ,  t h e  p o l i c e  o f f i c i a l ,  o r  t h e  d r i v e r  e d u c a t i o n  i n s t r u c t o r ,  While 
the  commalnication between r e s e a r c h e r s  i s  r e l a t i v e l y  s t r o n g ,  the  l i n k i n g  
of r e s e a r c h  r e s u l t s  t o  p r a c t i c e  i s  weak. 
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F I G U R E  2 ,  H I G H W A Y , S A F E T Y  INFORMATION SYSTEM 



Q, P~n'nl.i.r i n t e r a c t s  w i t h  t h e  t r a f f i c  system and i t s  s a f e t y  
fea&u:ces (a.1.r :lac;k. o n ) .  Beyorztl h.is d i r ec t  p a r t i c i p a t i o n ,  his n a j o r  
infonrra t ion  sou rce  i s  the inass mtidia, e . g . ,  news arti.r:les and T'ir f i l m  
cl.f p s  , 'Che rol..e of t h e  Nat:i.wnal Hl.glnway S a f e t y  Documeatatf on Ccn.zte-r.- 
i s  t o  enhance and/or  ernyr'hasizc certralri  of tb.e channels  o f  i.nfornnatJi.on 
f 1 . o~  t o  produce t h e  best.  o v e r a l l .  i inprover~ent  i n  t r a f f i c  sa fe ty .  
Rer,o~nnlen,din. a.n orgoniza ' t  iona4. fonxal: and procedures  f o r  a t t a i n i n g  
t h i s  i d e a l  i s  !:he crbjei:t:.ive crf t h e  present;  s tudy  c o n t r a c t .  

?.'he de.ilel:~ilination ni. each user: group and, i t s  i n . t e r f a c e  requi rements  
as u s e r s  and producers  w f  ;i.nfonnati.ola i n  t h e  system i s  covered i n  S e c t i o n  
2,  and &Ine ex i - s t i ng  documenta.t:ion prlacecl~lre used i n  t h e  flow of i n fo rma t ion  
between u s e r s  i s  covered i n  Sect:ion 3.  Each informat ior i  :Elow l i n e  i n  
F i g u r e  2 i s  ac,tu,zll..y an  i . n t r i . ca t e  systenl i n  i t s e l f ,  The r e s e a r c h  and 
en .g ineer ing  i x t f o m a t i u n  f 1 . o ~  :i.n.dicated i n  F i g u r e  3 e,:empll.fies t h e  
rr~znlt ipl ic: i ty o f  informatj .on u s e r  i ~ . l t e r f a c e s .  

1 . 2 ,  CQMPARlSON 011' EJIGI-IIIAY SAFETY WITH OTHER FIELDS OF ACTIVITY 

The highway s a f e t y  f i e l d  can be c h a r a c t e r i z e d  a s  be ing  -, 
s o f t ,  and a ; l & o r i . e n t e d  a s  compared t o  t h e  - c l o s e d ,  -> hard  

o r i e n t e d  f i e l d  o f ,  say  l i q u i d  m e t a l s ,  Many a r e a s  of ---,- 

concern have a clt3~1e.d~ group of peop le ,  o r  i n v i s i b l e  c o l l e g e ,  d i r e c t l y  
a s s o c i a t e d  w i t h  the a r e a .  Each of t h e s e  groups develops  i t s  own 
channels  of communications, e . g . ,  p r o f e s s i o n a l  j o u r n a l s  and conference  
c i r c u i t s .  Th i s  theme i s  r e f  l e c t e t l  i.n t h e  i n c r e a s e d  s p e c i a l i z a t i o n  i n  
our s o c i e t y ,  even i n  t h e  o r g a n i z a t i o n  of i n d u s t r y  i t s e l f .  Th i s  i s  
n o t  t h e  c a s e  i n  t h e  highway s a f e t y  f i e l d ,  which i s  an  open group of 
people  made up of many s e p a r a t e  c losed  and/or  open subgroups ,  al l .  of 
which must i n t e r a c L .  The s c a t t e r i n g  e f f e c t  i s  f r i g h t e n i n g  : each 
r e s e a r c h e r  p u b l i s h e s  h i s  highway s a f e t y  a r t i c l e  i n  t h e  j o u r n a l s  of 
h i s  own p r o f e s s i o n ,  Thus, we f i n d ,  f o r  example, a s e r i e s  of a r t i c l e s  
on p e r i o d i c  motor v e h i c l e  i n s p e c t i o n  i n  t h e  J o u r n a l  of t h e  American- 
Medica l  A s s o c i a t i o n .  

Most of t h e  s o p h i s t i c a t e d  s tudy  and development of i n f  a r n a t i o n  
syste:ms has  been i n  t h e  ha rd  s c i e n c e s  and technology a r e a s ,  such a s  
ae rospace .  We need only  r e f l e c t  on t h e  e f f o r t s  of t h e  Commft,tee on 
S c i e n t i f i c  and Technica.1 I n f  ormat ion  (CQSATI) and t h e  Engineers  
J o i n t  Counci l  (EJC). Indexing  and r e t r i e v i n g  a r e  r e l a t i v e l y  e a s i l y  
s t r u c t . u r e d  and w e l l  developed i n  t h e  ha rd  s c i e n c e s ,  b u t  no t  i n  t h e  
highway s a f e t y  Eie1.d. The s o f t  s c i e n c e s  must a l s o  be cons ide red .  
Although highway s a f e t y  i s  f a i r l y  conc i se  o r  s p e c i f i c ,  t h e  in fo rma t ion  
b a s e  i s  ext remely  b road ,  cover ing  p r a c t i c a l l y  a l l  s u b j e c t  a reas- -  
p h y s i c a l ,  b iomed ica l ,  p sycho log icx l ,  e d u c a t i o n ,  l e g a l ,  f i n a n c i a l ,  and 
s o c i a l .  P r e s e n t  schemes, such a s  t h e  CQSATI S tandard  f o r  D e s c r i p t i v e  
Catalloging (J .3,  b r eak  down, and t h e  new s p e c i a l i z e d  and comprehensive 
approaches a r e  r e q u i r e d .  

The s p e c i a l i z e d  in fo rma t ion  c e n t e r  may be  o r i e n t e d  toward e i t h e r  
a d i s c i p l i n e  o r  a  mi s s ion .  The d i s c i p l i n e - o r i e n t e d  in fo rma t ion  
c e n t e r  p r o c e s s e s  s u b j e c t  m a t t e r  p e r t i n e n t  t o  p a r t  of a  recognized  
disci .pl . ine which has  i t s ;  own l i t e r a t u r e  and p r o f e s s i o n a l  t r a d i t i o n s .  
The mis s ion -o r i en ted  in fo rma t ion  c e n t e r  cove r s  an  a c t i v i t y  a r e a  of 



FIGURE 3. RESEARCH AND E N G I N E E R I N G  INFORMATION FLOW 

s p e c i a l  i n t e r e s t  and,  t h e r e f o r e ,  one which r e q u i r e s  an i n t e r d i s c i p l i n a r y  
approach .  Highway s a f e t y  p e r  s e  i s  a  miss ion- -or ien ted  f i e l d  c h a r a c t e r i z e d  
by t h e  i n t e r a c t i o n  of numerous c l o s e d  groups r e p r e s e n t i n g  t h e  m a j o r i t y  
of t h e  ha rd  and s o f t  s c i e n c e s .  This  s e t t i n g  shou ld  be  k e p t  i n  mind 
s i n c e  i t  i s  a  t empla t e  f o r  a l l  c o n s i d e r a t i o n s  of highway s a f e t y  informa- 
t i o n .  

1 .3 .  DEFINITION OF HIGHWAY SAFETY INFORMATION 

What i s  "highway s a f e t y  i n fo rma t ion"?  "Highway" r e a l l y  r e f e r s  t o  
t h e  t o t a l  highway t r a n s p o r t a t i o n  system. Thus, we a r e  d e a l i n g  wi th  
sys tem components--the v e h i c l e ,  t h e  roadway, t h e  dr iver - -and  t h e i r  
i n t e r a c t i o n s ,  a  complex s u b j e c t  i n  i t s e l f .  The q u e s t i o n  "h%at i s  
s a f e t y " ?  l e a d s  deep i n t o  t h e  game of s eman t i c s .  The fo l lowing  i s  
C .  0 .  M i l l e r ' s  a t t e m p t  t o  p l a c e  w i t h i n  a  s i n g l e  d e f i n i t i o n  s a f e t y  
and a c c i d e n t  p r e v e n t i o n  i n  t h e  ae rospace  f i e l d  today ( 2 ) :  

The o b j e c t i v e  c o n s e r v a t i o n  of men and equipment 
based  on t ime ly  communications and d e c i s i o n s  w i t h i n  
t h e  o p e r a t i o n a l  and economic r equ i r emen t s  neces sa ry  
i n  a  p r o g r e s s i v e  ae rospace  community. 

S a f e t y  i n f o r m a t i o n  i s  t h e  communicable knowledge of  d a t a  of v a l u e  
t o  t h e  workers  i n  t h e  s a f e t y  f i e l d .  Th i s  in format i -on  t a k e s  t h e  fo l lowing  
f  o m s  : 

(1) In fo rma t ion  about  peop le  and o r g a n i z a t i o n s ,  The who, what ,  
and where of r e l a t e d  a c t i v i t i e s  i n  t h e  f i e l d  can be found i n  newspaper 
c l i p p i n g s ,  j o u r n a l s ,  e x t r a c t s ,  a t t e n d a n c e  l i s t s ,  membership l i s t s ,  
t r i p  r e p o r t s ,  t e l ephone  c o n v e r s a t i o n s ,  and con fe rence  d i s c u s s i o n s .  

( 2 )  Accident  i n c i d e n t  i n f o r m a t i o n .  F i e l d  d a t a  on a c c i d e n t s ,  
v e h i c l e ,  d r i v e r ,  t r a f f i c ,  and s o  on, form a  b a s i s  f o r  a n a l y s i s  of t h e  
a c c i d e n t l i n c i d e n t  environment .  

(3) P r o c e d u r e s / s t a n d a r d s  i n f o r m a t i o n .  E s t a b l i s h e d  p rocedures  
and s t a n d a r d s  r e f l e c t  t h e  r e s u l t s  of p a s t  work i n  a c c i d e n t  p r e v e n t i o n .  
Th i s  i n f o r m a t i o n  i s  of d i r e c t  v a l u e  t o  t h e  p r a c t i t i o n e r .  I t  t a k e s  t h e  
form of handbooks, manuals ,  r e g u l a t i o n s ,  codes ,  s t a n d a r d s ,  p a t e n t s ,  
h e a r i n g s ,  t e c h n i c a l  o r d e r s ,  and s p e c i f i c a t i o n s .  



( 4 )  s c i e n c e /  technol.ogy informat ion . .  P u b l i s h e d  m a t e r i a l  ( e .  g. , 
books ,  docunaents , r e s e a r c h  r e p o r t s  , j ou:rnal  a r t i c l e s )  p e r t i n e n t  t o  the  
rni.ssion taf higklwq safe,c?y can be foue~d i n  all,  s u b j e c t  a r e a s .  

1 . 4 ,  NEED FOR A NAP? IONAI, HIGHWAY SAFETY WOCI3MENTKJlQN CENTER 

We a l l  r e c o g n i z e  t h e  need t o  l e a r n ,  t o  accumula te  knowledge, and 
t o  have  i t  readi . ly avai . l .a l~le.  We n o t e  the 53,000 highway d e a t h s  p e r  
y e a r  and t h e  3.0 b i l l i o n  d o l l a r  e~on~ozn ic  l o s s  p e r  y e a r ,  antl we r e c o g n i z e  
t h e  impor tance  of higkl.i~ziu1 s a f e t y  i x ~ f o n n a t i o n :  

. . . a  r a g i n g  epidemic  of highway d e a t h s  which has  
k i l l e d  more of  ou r  you th  t h a n  a l l  o t h e r  d i s e a s e s  
combined. . . ( P r e s i d e n t  Johnson) 

One of t h e  major  o p p o r t u n i t i e s  f o r  enhancing  t h e  
e f f e c t i v e n e s s  of  ou r  n a t i o n a l  s c i e n t i f i c  and tech-  
n i c a l  e f f o r t  and the e f f i c i e n c y  of government man- 
agement of r e s e a r c h  and development l i e s  i n  t h e  
improvement of ou r  a b i l i t y  t o  communicate i n f  ornla- 
t i o n  about  c u r r e n t  r e s e a r c h  e f f o r t s  and t h e  r e s u l t s  
of p a s t  e f f o r t s .  ( P r e s i d e n t  Kennedy) 

C o l l e c t i o n s  of 1 : i t e r a t u r e  r e l a t e d  t o  highway s a f e t y  d o t  t h e  map 
( F i g .  4), I n f o r m a t i o n  p e r t i n e n t  t o  t h e  m i s s i o n  comes from every  
d i s c i p l i n e  and s u b j e c t  a r e a .  With t h e  i n c r e a s e d  l e v e l  of conce rn ,  new 
a r e a s  a r e  c o n s t a n t l y  b e i n g  exp lo red  f o r  i n f o r m a t i o n  of p o s s i b l e  v a l u e .  
While t h e  highway s a f e t y  mis s ion  i s  s p e c i f i c ,  t h e  i n f o m a t i 0 1 1  b a s e  
c o n t i n u e s  t o  widen. T h i s  m u l t i d i s  c i p i i n a r y  d i s p e r s i o n  of id o m a t  i o n  
poses  d i f f i c u l t  a c q u i s i t i o n  and index ing  pro'blenis. 

There  h a s  been  a n  i n c r e a s e  i n  t h e  l e v e l  of r e s e a r c h  a c t i v i t y  a.nd 
a c t i o n  programs a s  a r e s u l t  of growing p u b l i c  concern  and c o n g r e s s i o n a l  
r e sponse  t o  t h e  highway s a f e t y  probl.e~n. A s i m i l a r  growth i n  highway 
s a f e t y  l i t e r a t u r e  i s  shown i n  F i g u r e  5. A s  a r e s u l t  of t h i s  i n c r e a s e d  
a c t i v i t y ,  a  wide v a r i e t y  of new peop1.e have (and w i l l  c o n t i n u e  t o )  
become invo lved  i n  t h e  highway s a f e t y  m i s s i o n ,  and a l l  p r e s e n t  unique  
i n f o r m a t i o n  r equ i r emen t s .  These  p e o p l e  i n c l u d e ,  f o r  example, each of 
t h e  new g o v e r n o r n  s r e p r e s e n t a t i v e s ,  who w i l l  be  concerned w i t h  t h e  
implementa t ion  of t h e  13 s t a t e  s t a n d a r d s .  

What has  evolved  i s  an  u r g e n t  need f o r  d i s c u s s i o n  a c r o s s  d i s c i . p l i n e s  
and p r o f e s s i o n s ,  a n  u r g e n t  need f o r  ready a c c e s s  t o  i n f o m a t i b n ,  arid an  
u r g e n t  need f o r  i n f o r m a t i o n  packaged i n  new ways: The need f o r  a  
Pjationajb Highway S a f e t y  Documentation Cen te r  i s  c l e a r .  The e x p l o r a t i o n  
of  t h i s  need and o f  t h e  methods f o r  impl-ementing such  a c e n t e r  i s  t h e  
o b j e c t i v e  of t h i s  s t u d y  , 



FIGURE 4. GEOGRAPHIC D I S T R I B U T I O N  O F  HIGHWAY SAFETY RELATED LITERATURE COLLECTIONS, 1 9 6 7  



FIGURE 5. LITERATURE GROWTH I N  HIGHWAY SAFETY. (Der ived  from N S C ' s  
Guide t o  Traf f ic  S a f e t y  L i t e r a t u r e ) .  The number of  1966 pub l i . c a t i ons  
i s  n e c e s s a r i l y  s h o r t  due t o  t h e  n a t u r a l  l a g  i n  p r o c e s s i n g .  



2 .  TASK A: USERS AND THEIR INFORMATION NEEDS 

2.1.  INTRODUCTION 

Alan Rees (14) s e t s  t h e  s t a g e :  
The i n f o r m a t i o n  r e t r i e v a l  f i e l d  ha s  been  p lagued  f o r  
many y e a r s  by busy peop le  spending  l a r g e  sums of money, 
d e s i g n i n g  o r  a t t e m p t i n g  t o  d e s i g n  phantom sys tems  f o r  
non -ex i s t en t  peop le  i n  h y p o t h e t i c a l  s i t u a t i o n s  w i t h  
unknown needs ,  I t  i s  n o t  s u r p r i s i n g  t h a t  l a r g e  numbers 
of t h e o r i s t s ,  hardware p e d d l e r s  and promoters  have  i g -  
nored  t h e  u s e r ,  w i t h  t h e  r e s u l t  t h a t  t h e  needs  of u s e r s  
a r e  conspicuous ly  a b s e n t  i n  many d i s c u s s i o n s  on system 
d e s i g n  and o p e r a t i o n .  

The i d e a l  i n f o r m a t i o n  sys tem would s e r v e  a l l  t h e  p e o p l e ,  a l l  t h e  
t ime ,  i n  a  p l e a s a n t ,  t i m e l y ,  e f f e c t i v e ,  and e f f i c i e n t  manner. The 
f i r s t  s t e p  toward a t t a i n i n g  t h i s  g o a l  i s  t o  de t e rmine  who t h e  u s e r  i s  
and what h i s  i n f o r m a t i o n  needs a r e .  Under t h e  p r e s e n t  c o n t r a c t ,  t h e  
c e n t r a l  theme of Task A has  been t h e  d e t e r m i n a t i o n  of t h e  answers  t o  
t h r e e  q u e s t i o n s  : 

(1)  Who a r e  t h e  p o t e n t i a l  u s e r s  of a  highway s a f e t y  
documentat ion c e n t e r ?  

( 2 )  What a r e  t h e i r  i n f o r m a t i o n  and documentat ion 
r equ i r emen t s?  

(3) Which of t h e s e  needs  shou ld  be f u l f i l l e d  by t h e  
Cen te r ?  

2 . 2 .  METHODOLOGY 

Our i n i t i a l  e f f o r t  a t  d e f i n i n g  t h e  spec t rum of highway s a f e t y  i n f o r -  
ma t ion  u s e r s  c o n s i s t e d  of making a n  e x h a u s t i v e  l i s t  of t r a f f i c  s a f e t y  
f u n c t i o n s  and o r g a n i z a t i o n s ,  a s  i n d i c a t e d  i n  Tab l e  1. With t h i s  as 
a  g u i d e ,  we t h e n  made a d e t e r m i n a t i o n  of t h e  number of u s e r s  i n  each  
ca t ego ry  i n  o r d e r  t o  g e t  some i d e a  of t h e  magnitude of t h e  d i s s e m i n a t i o n  
problem. Next we a t t emp ted  t o  d e f i n e  t h e  needs of u s e r s .  

I n  t h e  l a t t e r  endeavor t h e r e  have  been two c l a s s i c a l l y  d e f i n e d  
app roaches ,  t h e  d i r e c t  and t h e  i n d i r e c t  methods. The advan t ages  and 
d i s advan t ages  of each  have been d i s c u s s e d  by Herner  ( 9 ) .  We used 
s e m i s t r u c t u r e d ,  in -depth  i n t e r v i e w s  r a t h e r  t h a n  mai led  q u e s t i o n n a i r e s  
a s  a  d i r e c t  method of de t e rmin ing  u s e r s '  needs .  The c o n v e r s a t i o n a l  
t e chn ique  h a s  t h e  advantage  of p e r m i t t i n g  t h e  i n v e s t i g a t o r  t o  d i s c u s s  
i n  d e t a i l  t h e  p o t e n t i a l  u s e  of i n f o r m a t i o n .  I t  i s  p o s s i b l e  t o  i n q u i r e  
what t h e  r e sponden t  does  w i t h  i n f o r m a t i o n ,  what t h e  consequences of l a t e  
i n f o r m a t i o n  a r r i v a l  a r e ,  and what k i n d s  of s e r v i c e s  he  might  r e q u i r e .  
The i n t e r v i e w s  were conducted s e q u e n t i a l l y  s o  t h a t  i d e a s  and themes 
ga ined  from one s e r i e s  of d i s c u s s i o n s  could  be  fo l lowed up i n  
subsequen t  i n t e r v i e w s .  

The d i r e c t  method i s  l i m i t e d  i n  t h a t  t h e  respondent  cannot  e a s i l y  
d e f i n e  a  need which h e  ha s  neve r  expe r i enced  (such a s  a  computer-access  
a b s t r a c t  s o u r c e )  , b u t  such  a l i m i t a t i o n  can of t e n  be overcome by t h e  
o p p o r t u n i t y  t o  d i s c u s s  t h e  problem i n  some d e t a i l .  



TABLE 1. SAFETY-RELATED TRAFFIC SYSTEM FUNCTIONS AND ORGANIZATIONS 



The i n d i r e c t  method c o n s i s t s  o f  o b s e r v i n g  a c t u a l  r e q u e s t  and 
c i t a t i o n  a c t i v i t y  and t a b u l a t i n g  t h e s e  d a t a .  T h i s  h a s  t h e  advan t age  of  
p r o v i d i n g  f a c t u a l  i n f o r m a t i o n ,  b u t  u s e r s  of t e n  make r e q u e s t s  f o r  something 
o t h e r  t h a n  what they  r e a l l y  need ,  which r e s u l t s  i n  what i s  sometimes 
c a l l e d  " t h e  l i b r a r i a n ' s  dilemma!' A u s e r  a s k s  t h e  l i b r a r i a n  f o r  a book 
a b o u t  s team e n g i n e s  and a n o t h e r  on g a s o l i n e  eng ines .  The l i b r a r i a n  
can  produce  t h e s e .  But  what t h e  u s e r  r e a l l y  wants  i s  i n f o r m a t i o n  abou t  
t h e  e f f i c i e n c y  of b o t h  k i n d s  of e n g i n e s ,  and i f  t h e  r e q u e s t  had been  
made i n  t h i s  form, t h e  l i b r a r i a n  might  have  p rov ided  a t a b l e  w i t h  t h e  
r e q u i r e d  i n f o r m a t i o n  from an  e n g i n e e r i n g  handbook. 

P r e v i o u s  u s e r  and u s e  s t u d i e s  have  been compiled and reviewed by 
Columbia U n i v e r s i t y  ( 4 1 ,  Davis ( 6 ) ,  Fishenden  ( 7 ) ,  Herner  ( 9 ) ,  
Johoda ( l o ) ,  Menzel ( l l ) ,  Thornudd ( 2 1 ) ,  and Vo ig t  ( 22 ) .  We have  
a c q u i r e d  s e v e r a l  r e c e n t l y  completed u s e r  s t u d i e s  (3,5,12-15,17-19,  and 
23) and reviewed them f o r  methodology and f i n d i n g s .  For  t h e  most  p a r t ,  
such  s u r v e y s  c o n s i d e r e d  t e c h n i c a l  u s e r s  (of  t e n  t h e  s c i e n t i s  t - r e s e a r c h e r )  
w i t h i n  a  d i s c i p l i n e ,  o r  a t  b e s t  w i t h i n  a  l i m i t e d  number of r e l a t e d  
d i s c i p l i n e s .  Even w i t h  t h i s  l i m i t a t i o n  of coverage ,  t h e  f i n d i n g s  from 
t h e s e  s t u d i e s  ~ r o v i d e  some unde r s t and ing  and g u i d e l i n e s  which a r e  
r e f l e c t e d  i n  t h i s  Task  and i n  t h e  Conclus ions  and Recommendations 
i n  S e c t i o n  10 .  

The v a l u e  of u s e r  s t u d i e s  h a s  o f t e n  been q u e s t i o n e d .  Taube (11)  
s t a t e s  t h a t  t h e y  "have no v a l u e  a s  d i r e c t  g u i d e s  t o  t h e  d e s i g n  of 
i n f o r m a t i o n  s y s t e m s ~ '  b u t  may have  o t h e r  forms of v a l u e ,  e . g . ,  c l u e s  
a s  t o  optimum s i z e  of i n f o r m a t i o n  u n i t s  and d e g r e e  of consumer 
i n d o c t r i n a t i o n .  According t o  a s t u d y  by Herner  and Company (23 ) :  

They were  found wan t ing  b o t h  on a n  i n d i v i d u a l  and  on 
a  c o l l e c t i v e  b a s i s .  

I n  s h o r t ,  w h i l e  t h e  r e s u l t s  of u s e r  s t u d i e s  t o  d a t e  do 
n o t  o f f e r  much d i r e c t  gu idance  i n  p l ann ing  l i b r a r i e s  
and i n f o r m a t i o n  sys t ems ,  they  do i n d i c a t e  t ypes  of  
needs  and u s e s .  Such i n f o r m a t i o n  can  p r o v i d e  a  s t a r t i n g  
p o i n t  t o  b e t t e r  unde r s t and  t h e  u s e r  and t o  p l a n  f o r  
f u t u r e  a c t i v i t i e s  t h a t  w i l l  u l t i m a t e l y  h e l p  him o p e r a t e  
more e f f i c i e n t l y  and e f f e c t i v e l y .  

F i shenden  (7)  h a s  n o t e d  t h a t  

User  s u r v e y s  a r e  o f t e n  c r i t i c i z e d  a s  producing  few 
u s e f u l  r e s u l t s ,  b u t  t h e  r e s u l t s  r e p r e s e n t  a  s u b s t a n t i a l  
body of knowledge which i s  l i k e l y  t o  b e  of c o n s i d e r a b l e  
v a l u e  i n  a s s e s s i n g  f u t u r e  p r o p o s a l s  f o r  development of 
new s e r v i c e s .  The i n v e s t i g a t i o n s  a l s o  l e a d  t o  i n c r e a s e d  
awareness  of  t h e  problem. 

Two g e n e r a l  comments can  be made abou t  p r e v i o u s  s t u d i e s .  F i r s t ,  
u s e r  s t u d i e s  have  many l i m i t a t i o n s  and canno t  r e a l l y  s e r v e  as t h e  b a s i s  
f o r  d e s i g n ;  t h e i r  v a l u e  l i e s  i n  p r o v i d i n g  g u i d e l i n e s  f o r  p l a n n i n g .  
Second, u s e r  s t u d y  methodology i s  p o o r l y  deve loped ,  b u t  even  t h e  p o o r e s t  
s t u d y  w i l l  y i e l d  c o n s i d e r a b l e  i n s i g h t  as t o  how t o  p roceed  i n  a n  in forma-  
t i o n  c e n t e r  d e s i g n  program. 



R.ecognizing t h e  a , t t r i b u t e s  and J imi ta t icsns  of  such  e f f o r t s ,  we 
proceeded t o   ondu duct 'bot11 a d i r e c t  su rvey  (of a wide v a r i e t y  of paa:eaztial 
u s e r s ,  a s  d e f i n e d  by t h e  chart in, Tah1.e I.) a:nd an j.ndi~:ect su.ir.vey (by 
t a ' b u l a t i n g  th.e r e q u e s t s  of u s e r s  of the 1-lighway S a f e t y  Rcsearc,lz 
:Tnfoa:ma$l.i.on Cen te r )  , The l a t t e r  vi .elded i n f o r m a t i o n  pri1narj . l :~ %.bout 
t echn. ica l ,  and. s c i . e n t i f i c  u s e r s ,  a.kt11.ough occa.s:ForlaX req,uestr; came fron~. 
a hroa.der  pop^^,:! a t i o n .  

2.3. IISERS 

Havi.ng cons ide red  t h e  e x h a u s t i v e  l i s t  of u s e r s  and t h e i r  f u n c t i o n s ,  
we t h e n  proceeded t o  c l a s s i f y  them accord ing  t o  t h e  k i n d s  of i n f o r m a t i o n  
they  r e q u i r e .  We found f i v e  broad  groupi,ngs : t h e  r e s e a r c h e r s  (wi th  a 
need f o r  d e t a , i l e d  and in -dep th  i n f o r m a t i o n ) ,  t h e  a d m i n i s t r a t o r s  (wi th  a 
need f o r  summary i n f o r m a t i o n ) ,  t h e  p r a c t i t i o n e r s  (wi th  a  need. f o r  
manua1.s o r  ~ ' cookboo l~ss '  i n  t h e i r  f i e l d ) ,  mass media r e p r e s e n t a t i v e s  
(wi th  a v a r i e t y  of  raeeds based  on t h e i r  c o m u n i c a t i o n s  f u n c t i o n ) ,  a s d  a  
l a r g e  gro.up of o c c a s i o n a l  u s e r s ,  

TABLE 2 .  NUMBERS OF USERS 

Re s e ar ch 
P r i v a t e  
Auto Indus t r y  
P e d e r a l / S t a t e  

A d m i n i s t r a t o r s  
P r a c t i t i o n e r s  

Construction/Maintenance 
L i c e n s i n g  
Lnspec t ion / lnves  t i g a t i o n  
Enforcement 
Rescue/Medical  
Teaching 

Mass Media 
D r i v e r s  

Dr iv ing  S t u d e n t s  

1 ,000 
(10Q) 
(400) 
(500) 

4,000 
31,000 
(4,000) 
(1,000) 
(3,000) 
(5,000) 
(5,000) 

(13,000) 
300 
100 m. i l l i on  
(1,5 m i l l i o n )  

Nvmbers i n  each u s e r  group (Table  2) were d e r i v e d  from a v a r i e t y  of 
s o u r c e s .  The number of r e s e a r c h e r s  was determined by e s t i m a t i n g  t h e  
c u r r e n t  r e s e a r c h  budget  i n  t r a f f i c  s a f e t y  and d i v i d i n g  by t h e  e s t i m a t e d  
c o s t  p e r  r e s e a r c h e r .  The numbers of a d m i n i s t r a t o r s  and p r a c t i t i o n e r s  
were  d e r i v e d  froin d i r e c t o r i e s  and educatecl guesses  based  on our  p rev ious  
exposure  t o  t h e  f i e l d .  The re  i s  a  f i n e  d i v i d i n g  l i n e  i n  many c a s e s  
between t h e  a d m i n i s t r a t o r  and t h e  p r a c t i t i o n e r .  A d m i n i s t r a t o r s  i n c l u d e  
such  peop le  a s  t h e  S e c r e t a r y  of S t a t e ,  t h e  Highway Cornmissioner, 
l e g i s l a t o r s ,  and s t a n d a r d s  o f f i c i a l s .  Under t h e  p r a c t i t i o n e r  c a t e g o r y ,  
we counted d r i v e r  e d u c a t i o n  i n s t r u c t o r s ,  highway e n g i n e e r s ,  t r a f f i c  
e n g i n e e r s ,  many p o l i c e  o f f i c i a l s ,  ambulance o p e r a t o r s ,  and o t h e r  
peop le  p r o f e s s i o n a l l y  engaged i n  a c t i v i t i e s  r e l a t e d  t o  t r a f f i c  s a f e t y .  
The number of mass media r e p r e s e n t a t i v e s  who a r e  concerned w i t h  t r a f f i c  
s a f e t y  on a  n e a r l y  Eullt . ime b a s i s  i s  q u i t e  smal.1. There  a r e  a hundrea 
o r  s o  automot ive  w r i t e r s  a s s o c i a t e d  w i t h  t h e  c o u n t r y ' s  newspapers and 



magazines,  i n c l u d i n g  a  l a r g e  p r e s s  co rps  i n  D e t r o i t  r e p r e s e n t i n g  
n a t i o n a l  media. T V  and r a d i o  networks have a  few peop le  on t h e i r  s t a f f s  
who s p e c i a l i z e  i n  t h i s  f i e l d .  The S o c i e t y  of Magazine W r i t e r s  is  a  s m a l l  
group of about  250 p r o f e s s i o n a l  w r i t e r s  of whom perhaps  1 0  a r e  d i r e c t l y  
concerned wi th  t r a f f i c  s a f e t y  w r i t i n g .  Thus, we have e s t i m a t e d  t h i s  
group a t  on ly  300- - r ea l i z ing ,  of cou r se ,  t h a t  many more w r i t e r s  a r e  
o c c a s i o n a l l y  i n t e r e s t e d  i n  t r a f f i c  s a f e t y  and p l a c i n g  t h e s e  under  t h e  
ca t ego ry  of o c c a s i o n a l  u s e r s .  P o t e n t i a l l y ,  t h e  o c c a s i o n a l  u s e r  ca t ego ry  
cou ld  i n c l u d e  any lawyer i n  t h e  " f r e e  world" who i s  invo lved  i n  t r y i n g  
a  t r a f f i c  c a s e  (we have  r e c e i v e d  q u e r i e s  from an  A u s t r a l i a n  lawyer 
s e e k i n g  a d v i c e  about  s l e e p y  d r i v e r s ) ,  any of a  number of g r a d u a t e  s t u d e n t s ,  
any of a  l a r g e  number of newspaper r e p o r t e r s ,  d o c t o r s ,  h igh  s c h o o l  
p r i n c i p a l s ,  c o l l e g e  p r o f e s s o r s ,  and s o  on. The t o t a l  number of such  
i n d i v i d u a l s  i s  n o t  s o  impor t an t  because  we a r e  c e r t a i n  t h a t  n o t  a l l  of 
them w i l l  make u s e  of a  c e n t e r .  

The number of peop le  who would u s e  t h e  c e n t e r  cannot  be r ead  
d i r e c t l y  from Tab le  2 .  The numbers i n  t h a t  t a b l e  can s e r v e  only  a s  
i n i t i a l  g u i d e l i n e s  f o r ,  s a y ,  de te rmining  t h e  d i s t r i b u t i o n  of a  
p a r t i c u l a r  n e w s l e t t e r .  The e s t i m a t e s  used i n  d e r i v i n g  t h e  numbers of 
u s e r s  were n o t  i n t e n d e d  t o  be  e x h a u s t i v e ,  s i n c e  t h e r e  a r e  c l e a r l y  more 
t h a n  5,000 policemen and judges  concerned w i t h  enforcement .  The 
a c t u a l  number who do use  t h e  c e n t e r  would be  c o n t r o l l e d  by p u b l i c i t y  
a n d / o r  s e r v i c e  c h a r g e s ,  s o  t h a t  t h e i r  demands would be  ba l anced  a g a i n s t  
u s e f u l n e s s  i n  t h e  promotion of t r a f f i c  s a f e t y .  

2 .3 .1 .  THE DIRECT SURVEY 

Over t h e  c o u r s e  of t h r e e  months,  we in t e rv i ewed  approximate ly  40 
peop le  t o  d i s c u s s  t h e i r  i n f o r m a t i o n  needs i n  t r a f f i c  s a f e t y .  Tab le  3 
shows t h e  c a t e g o r i e s ;  30 complete  i n t e r v i e w s  were conducted.  These 
peop le  r e p r e s n t e d  an  across- the-board  sample b u t ,  i n  g e n e r a l ,  r e p r e s e n t e d  
n o t  s o  much t h e  s c i e n t i f i c  and t e c h n i c a l  o r  r e s e a r c h  groups  a s  t h e  
p r a c t i t i o n e r s ,  a d m i n i s t r a t o r s ,  mass media men, and o c c a s i o n a l  u s e r s .  
A d i s c u s s i o n  of r e s u l t s  f o r  each  group of  u s e r s  is  g i v e n  i n  Appendix A. 
We asked  each  i n t e r v i e w e e  f o r  q u e s t i o n s  which h e  would l i k e  t o  have 
answered by an i n f o r m a t i o n  s e r v i c e ,  o r  f o r  q u e s t i o n s  which he  had 
h imse l f  asked  r e c e n t l y  of some i n f o r m a t i o n  s o u r c e .  Summaries of t h e  
a c t u a l  q u e s t i o n s  a r e  g i v e n  i n  Tab le  4 .  

TABLE 3 .  CATEGORIES AND NUMBERS OF USERS INTERVIEWED 

Lawyers 
S a f e t y  O r g a n i z a t i o n  R e p r e s e n t a t i v e s  
T r a f f i c  and Highway Engineers  
In su rance  Agents 
Automobile D e a l e r s  
Resea rche r s  
L e g i s l a t o r s  (and l e g i s l a t i v e  a s s i s t a n t s )  
Mass Media R e p r e s e n t a t i v e s  
Educa to r s  
P o l i c e  and S t a t e  Agency O f f i c i a l s  



TABLE / I ,  R.ESP0NDENT.S ' QUESTIONS/REQIJESTS 

Copy of a r t i c l e  about motorcycle acc iden t s .  
What i s  the  Univers i ty  of Michigan doing i n  s a f e t y  resea rch?  
Ca,uses of acc:idents,  k inds  of i . n j u r i e s ,  a t t i t u d e s  toward s a f e t y  ,, 
rela.tionsl-rlp of .resenx:ch l a b s  to  i n d u s t r y ,  p ressures  om f e d e r a l  
government from i n d u s t r y .  
'Crl'hat are  the  s a f e t y  f e a t u r e s  of t h e  Volvc? 
Perf  o.mance d a t a  on Kel.sey-Hayes d i s c  brakes .  
Ef fect: iveness o:E t i r e  s t u d s  . 
Ef fectiverness of co l l . aps ib le  f r o n t  ends. 
Copies s f  1 9 6 9  proposed s t andards .  
Copy of Stapp Conference Proceedings.  
Conmenis f rom insurance i n d u s t r y  on compulsory d i s c l o s u r e  l e g i s l a t i o n .  
Ral t i~nove acc iden t  da,ta f o r  s e v e r a l  yea r s .  
County and l o c a  acc iden t  s t a t i s t i c s .  
Dol lar  l o s s  fro;n automo'bile a c c i d e n t s .  
1s P e r i o d i c  Motor Vehicle Inspect ion,  good or  bad? 
Number of over taking and pass ing acc iden t s  i n  U.S. per  yea r .  
P r o j e c t i o n  of gross  n a t i o n a l  product .  
Number of i n j u r i e s  by type a s s o c i a t e d  wLth v e h i c l e  a c c i d e n t s .  
Newspaper c l i p p i n g s  on drunk d r i v i n g  i n  A u s t r a l i a .  
Design of r e sea rch  l abora to ry  b u i l d i n g s .  
Copy of 7th S tapp Conference Proceedings.  
L i t e r a t u r e  search on v e h i c l e  handl ing.  
Copy of S,U l i g h t i n g  s t andards ,  
Figures  on recen t  drunk d r iv ing  conv ic t ions  . 
S t a t i s t i c s  on e f f e c t i v e n e s s  of implied consent laws. 
I n f o m a t i o n  on ' ' s leepy d r i v e r "  accidents--cause of s l e e p i n e s s ,  e t c .  
Number of drunk d r i v e r  a r r e s t s  l a s t  yea r .  
Reason f o r  a r r e s t  i n  connection wi th  f a t a l  acc iden t s  i n  28 s t a t e s  
%as t yea r .  
UCLA r e p o r t  on L ibe r ty  Mutual s a f e t y  s e a t ,  
L i s t  of A . l l s t a t e  poli.cy ho lde r s  i n  s t a t e .  
Ci ty  and l o c a l  acc iden t  and v i o l a t i o n  s t a t i s t i c s .  
Copies of s t a t e  l e g i s l a t i o n  on t r a f f i c  s a f e t y .  
1nfo .mat ion on f a t a l i t y  r a t e s  i n  s t a t e s  wi th  and wi thout  v e h i c l e  
i n s p e c t i o n  a s  a func t ion  of time. 
S p e c i f i c a t i o n  of s t e e r i n g  adjustment on va r ious  c a r s .  
Cornlittee r e p o r t  on DOT appropr ia t ions .  
!dhat i s  maximum t r a f f i c  load of a two-lane highway i n  a r e s i d e l l t i a l  
area.? 
T r a f f i c  survey manuals publ ished by f e d e r a l  government. 
Raw d a t a  on l o c a l  acc iden t s .  
Bi'bliography of  p u b l i c a t i o n s  and resea rch  i n  progress  regarding 
emotions, mot iva t ion ,  s c a r e  t a c t i c s ,  propaganda mechanisms. 
Accidents p e r  c a p i t a  10 y e a r s  ago compared t o  those  today. 
W'h.at i s  t h e  most important  f e a s i b l e  undertaking t o  be supporte'd 
toward reducing highway dea ths  and i n j u r i e s ?  
W i l l  crushabl-e f r o n t  ends work? 



(Table  4 ,  Continued) 

A l l  s t a t i s t i c s  on enforcement  of t r a f f i c  laws--from apprehens ion  t o  
d i s p o s i t i o n .  
A b r i e f  b u t  i n c i s i v e  pamphlet f o r  young d r i v e r s  t o  impress  them 
wi th  t h e  need f o r  s a f e  d r i v i n g .  
Everyone t a l k s  about  highway s a f e t y ;  why d o e s n ' t  someone do some- 
t h i n g  abou t  i t ?  
M a t e r i a l  w i t h  which t o  f i g h t  t h e  l o c a l  c i t y  s i g n  o rd inance .  
M a t e r i a l  w i t h  which t o  f i g h t  t h e  l o c a l  c i t y  t r a f f i c  e n g i n e e r ' s  
i d e a s .  
Nationwide l i s t i n g  of f a c i l i t i e s  a v a i l a b l e  f o r  emergency c a r e .  
P e r c e n t  of peop le  who wear s e a t  b e l t s  i n  t h e  U.S. 
Good s t a t i s t i c a l  d a t a  r e l a t i n g  a c c i d e n t s  t o  o t h e r  f a c t o r s .  
What a r e  a c c i d e n t  f r e q u e n c i e s  i n  my county ,  and where a r e  t hey  
o c c u r r i n g ?  
How w e l l  i s  t h e  NHSB meet ing  i t s  g o a l s ?  What a r e a s  impor t an t  t o  
highway s a f e t y  a r e  l e f t  untouched by t h e  p r e s e n t  l e g i s l a t i o n ?  
How shou ld  we ( t h e  p u b l i c )  expend our  t r a f f i c  s a f e t y  d o l l a r s ?  
What i s  t h e  b e s t  e x i s t i n g  p i e c e  of l i t e r a t u r e  on t h e  drunk 
d r i v i n g  problem? 
S t a t i s t i c a l  breakdown t o  show whether  t h e  d r i v e r  o r  t h e  v e h i c l e  
i s  more a t  f a u l t  i n  an  a c c i d e n t .  
Data from a c c i d e n t  r e c o r d s  t o  show which make and type  of c a r  i s  
s a f e s t  and which i s  most dangerous.  
Data on c r a shwor th ines s  of v a r i o u s  v e h i c l e s .  
Does t h e  p u b l i c  r e a l l y  c a r e  abou t  s a f e t y ?  

TABLE 5. CATEGORIES OF USERS' QUESTIONS 

Data ( f a c t s )  
Advice 
Documents 
Surveys 
A c t i v i t y  Repor ts  

From Tab le  5 we s e e  t h a t  peop le  most commonly a s k  f o r  some s o r t  of 
numer i ca l  o r  s p e c i f i c  r e f e r e n c e  i n f o r m a t i o n  (such a s  t h e  number of 
p e o p l e  i n j u r e d  i n  Grand Rapids l a s t  month, o r  t h e  wheel  a l i gnmen t  
s p e c i f i c a t i o n s  f o r  t h e  ' 6 6  Mustang).  Next most f r e q u e n t  were  t h o s e  
which we would c l a s s i f y  a s  r e q u e s t s  f o r  a d v i c e .  I t  i s  n o t  sugges t ed  
t h a t  a  documentat ion c e n t e r  be  p repa red  t o  answer d i r e c t l y  such  q u e r i e s  
a s ,  "How w e l l  i s  t h e  NHSB meet ing  i t s  g o a l s ? "  o r  "Does t h e  p u b l i c  r e a l l y  
c a r e  about  s a f e t y ? "  Such q u e r i e s ,  however, p r o v i d e  impor t an t  c l u e s  a s  
t o  t h e  k inds  of m a t e r i a l  needed w i t h i n  t h e  documentat ion c e n t e r .  Reques ts  
f o r  s p e c i f i c  documents were no t  t o o  f r e q u e n t .  These would i n c l u d e  such 
i t e m s  a s  a  r e q u e s t  f o r  a  copy of t h e  9 t h  S tapp  Conference Repor t  o r  
a  T r a f f i c  Survey Manual. A t  t h e  bot tom of  t h e  f requency  t a b u l a t i o n  were 
su rvey  q u e s t i o n s  ( e . g . ,  a  na t ionwide  l i s t i n g  of f a c i l i t i e s  a v a i l a b l e  
f o r  emergency c a r e )  and a c t i v i t y  r e p o r t s  ( e . g . ,  what i s  your  p r e s e n t  
o r g a n i z a t i o n a l  program i n  t r a f f i c  s a f e t y ? )  . 



Ex,cept f o r  o c c a s i o n a l  i n f o r m a l  d iscuss i .ons ,  p e r s o n n e l  of the 
N a t i o n a l  Highway S a f e t y  Bureau were n o t  i.xreluded i n  the  group of 
intervf .ewed ~lskirs. T h i s  came about  primari:Ly because ,  a t  t h e  time of 
t h e  sf:udy, t h e  bz~reau  was i r z  I t s  fsrrizatl.ve s t a g e s ,  and i t  was no t  
pcassila3.e t o  d i s c u s s  d e t a i l e d  i n f o r m a t i o n  requi.renients w i t h  people  who 
were new t o  t11~iir jobs .  ' Informal c l i scuss i ,uns ,  however, i n d i c a t e  t h a t  
bu reau  p e r s o n n e l  f a l l  g e n e r a l l y  i nko  two  ca.tegories--researchers and 
adm:in:i.s.t:rators---and t h a t  t h e i r  i n f o r m a t i o n  .needs cor respond c l o s e l y  t o  
t h o s e  of t h e i r  c o u n t e r p a r t s  i n  o t h e r  a c t i v i t i e s .  

2 .3 .2 .  THE IND1R.ECT SURVEY 

The i n d i r e c t  survey  c o n s i s t e d  of a n a l y z i n g  the  r e q u e s t s  of t h e  
u s e r s  of t h e  Highway S a f e t y  Research  In fo rma t ion  Center  duriwlg September 
1969. These u s e r s  were p r i m a r i l y  from t h e  r e s e a r c h  community. The b u l k  
of t h e  r e q u e s t s ,  abou t  78% ( a s  shown i n  Tab le  6) were f o r  s p e c i f i c  
p u b l i c a t i o n s ,  and on ly  abou t  10.4% were Eor i n f o r m a t i o n  on o r  about  a 
s u b j e c t ,  Most of t h e  s u b j e c t  r e q u e s t s  were f o r  i n fo rma t ion  on 
s t a n d a r d s  o r  s p e c i f i c a t i o n s  and a c c i d e n t  d a t a .  An impor t an t  a r e a  of 
i n q u i r y  appears  t o  he i n f o r m a t i o n  about  peop le  and o r g a n i z a t i o n s  a c t i v e  
i n  t h e  f i e l d ,  .following ve ry  c l o s e l y  t h e  p r o p o r t i o n  of s u b j e c t  r e q u e s t s .  

TABLE 6 .  HSRIC REQUESTS FOR SEPTEMBER 1967 

Reques ts  f o r  S p e c i f i c  P u b l i c a t i o n s ,  

J o u r n a l  a r t i c l e s  86% 
Repor t s ,  p roceed ings  7 % 
Boolts 7 % 

By su 'b j ec t  
About peop le  
About ~ r g a n i z a t i o n s  
A l l  i t e m s  by a u t h o r  
Broad l i t e r a t u r e  s e a r c h e s  

Number P e r c e n t  -- 
257 7 8 

I t  may b e  noted  h e r e  t h a t ,  a l t hough  t h e r e  were only  two r e q u e s t s  
f o r  a broad l i t e r a t u r e  s e a r c h ,  t h e s e  invo lved  a  c o n s i d e r a b l e  amount of 
s t a f f  t ime because  of t h e  e x h a u s t i v e  n a t u r e  of t h e  s e a r c h e s .  Another 
o b s e r v a t i o n  t h a t  may be  made i s  t h a t  r e s e a r c h  workers ,  i n  g e n e r a l ,  
appear  t o  u s e  j o u r n a l  l i t e r a t u r e  f a r  more h e a v i l y  (about  86%) than  
non j  o u r n a l  l i t e r a t u r e  ( abou t  14%) . Also ,  t e c h n i c a l  r e p o r t s  and 
confe rence  p roceed ings  appear  t o  b e  a t  l e a s t  a s  impor t an t  a s  books and 
monographs. The a r t i c l e s  used by r e s e a r c h  workers  a r e  widely  s c a t t e r e d  
among t h e  j o u r n a l s ,  and t h e r e  i s  a, wide v a r i e t y  of s u b j e c t  m a t t e r  
covered  i n  t h e s e  j o u r n a l s .  tl1,though 257 r e q u e s t s  f o r  j o u r n a l  a r t i c l e s  
r e f e r r e d  t o  only  115 j o u r n a l s ,  f o r  t h e  most p a r t ,  HSRIC's own c o l l . e c t i o n  
of' 175 j o u r n a l s  was i n a d e q u a t e  t o  meet t h e s e  r e q u e s t s .  It i s  appz ren t  
from Tab le  7 t h a t  t h e  f i e l d  of  highway s a f e t y  i s  s t r o n g l y  i n t e r d i s c i p i i n - .  
a ry ,  and t h a t  allmost any s u b j e c t  can p rov ide  i n f o r m a t i o n  con t r ibu t . i ng  



TABLE 7 .  SUBJECT AREAS 

For HSRI T e c h n i c a l  S t a f f  and f o r  J o u r n a l s  Borrowed 
by t h e  HSRI L i b r a r y  from Other  L i b r a r i e s ,  S e p t .  1967 

S u b j e c t  F i e l d  

Gene ra l  

Number of 
J o u r n a l s  Borrowed 

Sc i ence  - G e n e r a l  4 

Math and S t a t i s t i c s  6  

P h y s i c s  5 

E a r t h  Sc i ences  1 

Psychology 

Ch i ld  Development 

Ergonomics 

Physi .ology 

P u b l i c  Hea l th  

Medic ine  16  

Eng inee r ing  - G e n e r a l  6 

T rade  J o u r n a l s  

Mechanica l  Eng inee r ing  

Automotive Eng inee r ing  1 0  

C i v i l  Eng inee r ing  2 

Highways 6 

T r a f f i c  Eng inee r ing  9 

Chemical Eng inee r ing  2 

A v i a t i o n  

Law 

O p e r a t i o n  Research /Sys tems/  
Control /Do$umentat ion 8 - 

115 

T o t a l  Number 
of Reques ts  f o r  
These J o u r n a l s  

4 

HSRI 
T e c h n i c a l  

S t a f f  



t o  t h e  b e t t e r  unde r s t and ing  and advancement of highway s a f e t y .  A d i r e c t  
su rvey  of t h e  pr imary  r e s e a r c h  i n t e r e s t s  of t.he E-1SR.I s t a f f  apn in  ( s e e  
Tab le  7) demon.strat;es t h e  b road  s u ' b j e c t  sprea.d. of t h e  f i e l d ,  

2.13.3. NA'TIONAL SAFETY' COUNCIL S'UI1:VEY. One a d d i t i o n a l  u se£  u l  
d e s c r i p t i o n  of t h e  spec t rum of u s e r s  conies from. a  r e c e n t  su rvey  contlucted 
by t h e  N a t i o n a l  S a f e t y  Counc i l  along; t h e  r e a d e r s h i p  of t h e  --- T r a . f f i c  

Revi..ew a publl.c:ation s e p a r a t e  from T r a f f i c  S a f e t y  --- .-. 9 

b u t  incl.u,ded i n  i t s  l7,50(3 subc;cr : ip t ions .  .Approximately 80% of t h e  
r e a d e r s  were  s e n t  q u e s t i o n n a i r e s ,  and 40% of t h o s e  surveyed responded.  
The r e a d e r s h i p  i s  02svious:ly a group w i t h  am e x p r e s s  p r o f e s s i o n a l  
i n t e r e s t  i n  t r a f f i c  s a f e t y ,  and. w h i l e  t h e  sample i n  t h e  su rvey  i s  
l i m i t e d ,  i t  i n d i c a t e s  t h e  b r e a d t h  of  i n t e r e s t s  i n  t h e  f i e l d .  A p p l i c a b l e  
r e s u l t s  o f ' t h e  su rvey  a r e  g i v e n  i n  Tab le  8". The p e r c e n t  column d.oes 
n o t  t o t a l  100,  s i n c e  r e sponden t s  o f t e n  checked more t h a n  one c h o i c e  
i n  a  mul . t ip le  c h o i c e  q u e s t i o n .  

2 .4 .  KNOlJLEDGE OF CURRENT INFORMATION ACTIVITIES 

F u r t h e r  i n f o r m a t i o n  was o b t a i n e d  from th,e i n t e r v i e w s  l i s t e d  i n  
Tab le  3. I n  t h e s e  i n t e r v i e w s ,  we showed t h e  r e sponden t  a l i s t  of 
a c t i v e  knowl.edge c e n t e r s  ( l i b r a r i e s ,  s e r v i c e s ,  i n f o r m a t i o n  c e n t e r s )  and 
asked whether  h e  knew of t h e i r  e x i s t e n c e  (Table  9 )  and whether  h e  had 
e v e r  used t h e n  (Tab le  1 0 ) .  A g e n e r a l  l a c k  of knowledge of p r e s e n t  s e r v i c e s  
was r e v e a l e d .  I n t e r v i e w s  were conducted p r i n l a r i l y  i n  Mi.chigan (many i n  
La.nsing) , and t h e  r e sponden t s  deomonst ra ted  f a m i l i a r i t y  w i t h  t h e  
Michigan S t a t e  U n i v e r s i t y  L i b r a r y  (most knew of t h e i r  l o c a l  l i b r a r y )  
and a l a c k  of f a m i l i a r i t y  w i t h  t h e  'Un ive r s i ty  of North C a r o l i n a  f a c i l . i t i e s .  
The advantages  of  news coverage  and p u b l i c a t i o n  a r e  e v i d e n t  i n  t h a t  a  
l a r g e  p e r c e n t a g e  of r e sponden t s  knew of t h e  C o r n e l l  A e r o n a u t i c a l  Labora- 
t o r y ' s  Automotive Crash I n j u r y  Research  (ACIR) program, t h e  U n i v e r s i t y  
of  C a L i f o r n i a ' s  l T T E  work, and t h e  Nat . ional  S a f e t y  C o u n c i l ' s  l i b r a r y  
and i n f o r m a t i o n  s e r v i c e s .  Nor thwestern  U n i v e r s i t y ' s  T r a f f i c  I n s t i t u t e  
l e d  t h e  l i s t  of used  o r g a n i z a t i o n s ,  e v i d e n t l y  because  of i t s  program 
of p u b l i s h i n g  manuals u s e f u l  t o  t h e  p r a c t i t i o n e r s  i n  f i e l d s  r e l a t e d  t o  
t r a f f i c  s a f e t y .  

The r ank ing  ( o r  numbers) d i s p l a y e d  i n  Tab le s  9 and 10  shou ld  n o t  
b e  t a k e n  q , u a n t i t i v e l y ,  f o r  two r e a s o n s .  F i r s t ,  t h e  sample of 
r e sponden t s  was n o t  b road  and c e r t a i n l y  d i d  n o t  g i v e  each  u s e r  group a 
f a i r  r e p r e s e ~ a t a t i o n .  Second, t h e  form of t h e  q u e s t i o n  b i a s e d . t h e  
r e s u l t s ;  few u s e r s  knew of t h e  S a f e t y  Research  I n f o r m a t i o n  S e r v i c e ,  a t  
t h e  N a t i o n  S a f e t y  Counc i l ,  y e t  t h e r e  i s  a wide knowledge of  t h e  
e x i s t e n c e  of t h e  N a t i o n a l  S a f e t y  Counc i l ,  and i t  was t h i s  t h a t  was 
r e f  l e c t e d  i n  t h e  r e s u l t s .  

2.5,  WIIICH NEEDS SHOULD BE FULFILLED? 

Up t o  t h i s  p o i n t ,  we have  d e f i n e d  t h e  u s e r s  of highway s a f e t y  
i ~ z f o m a t i o n  by type  and number, c l ~ a r a c t e r i z e d  t h e i r  i n f o r m a t i o n  r e q u e s t s  , 
and commented on t h e i r  knowledge and u s e  of i n f o r m a t i o n  s o u r c e s .  The 
f ina l .  i t e m  i n  t h e  u s e r  su rvey  was t h e  d e t e r m i n a t i o n  of  t h e  needs  t o  b e  
met by a  highway s a f e t y  documentati.on c e n t e r .  

* The N a t i o n a l  S a f e t y  Counc i l  p l a n s  t o  p u b l i s h  t h e  r e s u l t s  of  t h i s  
s u r v e y ,  which were  more e x t e n s i v e  than  t h o s e  i n  Tab le  8. 



TABLE 8. READERSHIP SURVEY: TMFFIC SAFETY RESEARCH REVIEW 

Readership  
Q u e s t i o n n a i r e s  Sen t  

Re tu rned  

F i e l d  of Ca ree r  I n t e r e s t  

Educat ion  
Eng inee r ing  
Psychology 
Government 
Misce l l aneous  ( r e s e a r c h ,  a d m i n i s t r a t i o n )  
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TABLE 9. RESPONDE'NTS I N D I C A T I N G  FAMXLIARITY WITH CENTERS 

Center 

Sa fe ty  Research Informat ion Serv ice  
National. Sa fe ty  Council  

Automotive Crash I n j u r y  Research 
Cornelk Aerona. i~t ica1 Laboratory 

I n s t i t u t e  of Transpor ta t ion  and T r a f f i c  
Engineer ing,  Univers i ty  of C a l i f o r n i a  

Library  of Congress 

Highway T r a f f i c  Sa fe ty  Center 
Michigan S t a t e  Univers i ty  

Highway Safe ty  Research Informat ion Center 
Highway Safe ty  Resea.rch I n s t i t u t e  

Highway Research Informat ion Serv ice  
Highway Research Board 

Northwestern Univers i ty  
Transpor ta t ion  L ib ra ry  

Bureau of Pub l i c  Roads Library  

AM, ASP L i b r a r i e s  

Highway T r a f f i c  Sa fe ty  Center 
Univers i ty  of I l l i n o i s  

Bureau of Highway T r a f f i c  L ib ra ry  
Yale Univers i ty  

NASA 1nfoma. t ion  F a c i l i t y  

Univers i ty  of Michigan 
Transpor ta t ion  L ib ra ry  

Federa l  Clearinghouse f o r  Federa l  
S c i e n t i f i c  and Technical  Informat ion 

Highway Safe ty  Research Center 
Univers i ty  of North Caro l ina  

Systems on Automotive Safe ty  Informat ion 

Defense Documentation Center 

Number 
p- 

Univers i ty  of Michigan 
Transpor ta t ion  L ib ra ry  



TABLE 10 .  RESPONDENTS INDICATING USE OF CENTERS 

Cen te r  

Nor thwes te rn  U n i v e r s i t y  
T r a n s p o r t a t i o n  L i b r a r y  

S a f e t y  Research In fo rma t ion  S e r v i c e  
N a t i o n a l  S a f e t y  Counci l  

Automotive Crash I n j u r y  Research 
C o r n e l l  A e r o n a u t i c a l  Labo ra to ry  

Highway T r a f f i c  S a f e t y  Cen te r  
Michigan S t a t e  U n i v e r s i t y  

L i b r a r y  of Congress 

Highway Research I n f o r m a t i o n  S e r v i c e  
Highway Research Board 

Bureau of P u b l i c  Roads L i b r a r y  

AAA, ASF L i b r a r i e s  

I n s t i t u t e  of T r a n s p o r t a t i o n  and T r a f f i c  
Eng inee r ing ,  U n i v e r s i t y  of C a l i f o r n i a  

Bureau of Highway T r a f f i c  L i b r a r y  
Yale U n i v e r s i t y  

Defense Documentation Cen te r  

Highway S a f e t y  Research In fo rma t ion  Cen te r  
Highway S a f e t y  Research I n s t i t u t e  

F e d e r a l  C lea r inghouse  f o r  F e d e r a l  
S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n  

Highway T r a f f i c  S a f e t y  Cen te r  
U n i v e r s i t y  of I l l i n o i s  

Highway S a f e t y  Research Cen te r  
U n i v e r s i t y  of North C a r o l i n a  

NASA In£  ormat ion  F a c i l i t y  

Number 

System on Automotive S a f e t y  I n f o r m a t i o n  



I d e a l l y ,  we shou ld  a t  t h i s  p o i n t  be a b l e  t o  compute t h e  v a l u e  ( i n  
terms of enka.t~.c"ed s a f e t y  01: b e t t e r  t r ansp r3 r t a t ion )  of f u r n i s h i n g  i.i:l'i-'nxma-. 
t i o n  i:cr any (2.E t h e  potel:ztial. u s e r s .  Ob.vi.ousl.y, t h i s  camnot be  done, 
'We can, how eve^:, disc:uss t h e  uses  t o  which I.nfonna.tlion wi.l:h be  p u t ,  and 
specul..ate about  t h e  e f f e c t s  of such  u s e s .  I n  a s i m i l a r  manner, we can 
make judgments ak~out: .the t i m e l i n e s s  re;qui.rernen,ts f o r  info.mat:iom whish 
~111 bl,.ead v.s t o  coraclus.i.ons absu  t .the nzec2d.s f o r  automati.on. 

Frasn both  Che d . i r e c t  and i n d i r e c t  su rveys  conducted under t h i s  
program, we have t a b u l a t e d  t h o s e  m a t e r i a l s  and s e r v i c e s  most o f t e n  
needed o r  asked f o r  by t h e  f i v e  groups of: u s e r s  d i s c u s s e d  above (Table 
1 1 ) .  From d i s c u s s i o n s  w i t h  t h e  i . .nterviewees and w i t h  t h e i r  p e e r s ,  we 
have judged s m e  of t h e  i n d i c a t e d  rieeds t o  be more c r i t i c a l  t han  o t h e r s .  
These p r i o r i t y  i t ems  a r e  i n d i c a t e d  b y @ a n  t h e  c h a r t .  We cannot  
c ~ n c l u d e  a t  t h i s  p o i n t  t h a t  any of t h e  serv i -ces  s11.ould n o t  'be provi.ded, 
b u t  s imply t h a t  t h o s e  i n d i c a t e d  a s  most impor t an t  should  r e c e i v e  
p r i o r i t y  i n  t h e  development of a  c e n t e r .  The fo l lowing  c o m e n t s  per -  
t a i n  60 each o f  t h e  m a t e r i a l s  o r  s e r v i c e s  l i s t e d  i n  Tab le  11. 

Cur ren t  awareness b u l l e t i n s  a r e  g e n e r a l l y  cons ide red  v i t a l  'by 
r e s e a r c h e r s .  E a r l y  n o t i f i c a t i o n  of  t h e  ou tpu t  of colLeagues i n  
r e l a t e d  f i e l d s  i s  jmpor tant  i n  gu id ing  o n e ' s  own r e s e a r c h  e f f o r t  a s  w e l l  
as minimizing unnecessary  d u p l i c a t i o n .  Cur ren t  awareness s e r v i c e s  f o r  
a d m i n i s t r a t o r s  and p r a c t i t i o n e r s  a r e  of somewhat l e s s  v a l u e ,  a l t hough  
s e v e r a l  peop1.e r e q u e s t e d  them. P r a c t i t i o n e r s  r e q u e s t  i n f o r z l l a t i o ~ ~  when 
they  need i t ,  r a t h e r  t han  making a  cont inuous  e f f o r t  t o  s t a y  up t o  d a t e  
i.n a f i e l d ,  Conseq,uently, t h e r e  i s  some q u e s t i o n  a s  t o  whether  a  
c u r r e n t  awareness s e r v i c e  d i r e c t e d  a t  them would have a  s i g n i f i c a n t  
e f f e c t .  

&nnota ted  b i b l i o g r a p h i e s  a r e  e s s e n t i a l l y  r e s e a r c h  works i n  them- 
s e l v e s ,  T y p i c a l l y ,  they r e s u l t  from a r e s e a r c h e r "  long e f f o r t s  in a  
f i e l d  and r e p r e s e n t  h i s  a t t empt  t o  c o n s o l i d a t e  knowledge i n  something 
a  L i t t l e  l e s s  s o p h i s t i c a t e d  t h a n  a  s t a t e - o f - t h e - a r t  r e p o r t .  While 
such  documents a r e  n o t  g e n e r a l l y  u s e f u l  t o  a l a r g e  segment of even t h e  
r e s e a r c h  p o p u l a t i o n ,  i t  appea r s  t h a t  t h e i r  p r e p a r a t i o n  shou ld  be 
encou.raged. 

The union  c a t a l o g  i s ,  i n  t heo ry ,  a  complete l i s t  of l i t e r a t u r e  
r e l a t e d  t o  t r a f f i c  s a f e t y .  A s  i n d i c a t e d  above, t h e r e  w i l l  always be  
l i t e r a t u r e  r e l e v a n t  t o  t r a f f i c  s a f e t y  which w i l l  l i e  i n  h i d i n g  ( f u g i t i v e ) ;  
b u t  an  a g g r e s s i v e  a c q u i s i t i o n  program by t h e  s e v e r a l  p r i n c i p a l  age.ncies 
i nvo lved  can b u i l d  up a  r a t h e r  e x t e n s i v e  j o i n t  c a t a l o g  of t h e  primary 
l i t e r a t u r e .  I ts  need t o  r e s e a r c h e r s  i s  obvious ,  and i t s  a v a i l a b i l i t y  
a lmos t  c e r t a i n l y  would a.ssure i t s  use  by a d m i n i s t r a t o r s  and w r i t e r s .  

The need f o r  r e s e a r &  i n  p r o g r e s s  r e p o r t s  has  been s p e c i f i c a l l y  
noted, by r e s e a r c h e r s ,  a d m i n i s t r a t o r s ,  and w r i t e r s .  A l l  of t h e s e  people  
want t o  know what i s  going  on i n  t h e  wor ld ,  a l b e i t  f o r  d i f f e r e n t  
purposes .  Resea rche r s  i n d i c a t e  t h a t ,  g i v e n  t h e  normal p u b l i c a t i o n  
d e l a y s  of p r o f e s s i o n a l  j o u r n a l s  (and t h e  p r o p e n s i t y  of some of t h e i r  
c o l l e a g u e s  n o t  t o  p u b l i s h  when they  s h o u l d ) ,  t hey  must a t t e n d  many 
confe rences  and meet t h e i r  p e e r s  t o  f i n d  o u t  what r e s e a r c h  i s  underway. 
But con fe rence  a c t i v i t y  i s  n o t  enough t o  keep everyone informed.  Admin- 
i s t r a t o r s  need similar in fo rma t ion  t o  h e l p  gu ide  t h e i r  programs, a,nd 



TABLE 11. INFORMATION MATERIALS AND SERVICES 
REQUIRED BY VARIOUS TYPES OF USERS 
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Current  Awareness B u l l e t i n s  

Annotated b i b l i o g r a p h i e s  

Union Catalog 

Research i n  Progress  Reports  

People /Organizat ions  D i r e c t o r i e s  

News l e t t e r s  

L i t e r a t u r e  Searches 

Request B ib l iograph ies  

Reviews /Summaries 

State-of-the-Art  Reports  

F i e l d  Manuals 

Accident S t a t i s t i c s  

Reference Informat ion 

Audiovisual  M a t e r i a l  

S e l e c t i v e  Dissemination 

R e f e r r a l  Se rv ices  

~ocuments /Lending Serv ices  

Copies 



wrft i3rs  need. :i. t because  they  must  a n t i c i p a t e  r e a d e r s '  d e s i r e s .  A l l  
t h i n g s  cons idere t l ,  t h i s  i s  pro'bably ril-ie most j.mportant need we he.vc 
fo1.1na.d~ and w h i l e  there  is some work, being  clone t o  meet i t ,  ln r~ch  more 
ccda,~l.d be  done ,, 

tiozzs and keop le  a l r e a d y  e x i s t  i.n. many 0% ------"- - =-"-, 

t h e  s u b f i e 1 . d ~  of  t r a f f i c  s a . f e t y ,  e,g., lists of e x p e r t  w:i.tnesses and 
members of tht.:! !;ocieu..y of A.utomo.ti.ve Engf~.zeeru. 'Ilkley seem t o  be of 
particu0.a.r v a l u e  t o  a d a n f a i s t r a t o r s  , w i t h  pe r i . phe ra1  va lue  t o  o t h e r s ,  
I r  i s  l i k e l y  t h a t  c e r t a i n  new di.rectol:ies s p e c i a l i z i n g  i n  .tr:a.ffS.c 
s a f e t y  cot.ild l ~ e  ~ r se fu : l  Lyparr~ducts  of any d o c t m c r ~ t a t i o r  c e n t e r  a c t f S v i t y .  

News:l.etters are des i . red  isy and ria d o u b t  a r e  u s e f u l  to al.1 bu t  t h e  
-,-,..-.,~-.-."mm-m 

oc.casiorra:l. usairs. inkiile. some n e w s l e t t e r s  allready e x i s t ,  the f i e l d  i s  n o t  
sompletel .y  .covered,  and s h o r t ,  c o n c i s e  repcinrts of c u r r e n t  aa:ti.vities 
in t h e  f i e l d  are weD.cixned by most u s e r s .  Biased r e p o r t s  a r e  b e t t e r  
t han  none, a n d  i t  i s  l i k e l y  t h a t  she u s e r s  wsu1.d p r e f e r  t o  hear  t h e i r  
s i d e  of the  s t o r i e s .  Consequent ly ,  th.ere i s  some doubt  a s  t o  whether  a  
f e d e r a l  agency s h o u l d  unde r t ake  t h e  p u b l i c a t i o n  of a n e w s l e t t e r ;  ic 
might  b e  b e t t e r  t o  make s u r e  t h a t  rele-vari t  m a t e r i a l  i s  a v a i l a b l e  t o  
t h e  w r i t e r s  f o r  su1:~sequent disseminat;:l.olz. 

st E -..- m- r a ~ h i e s  ----~ a r e  compiled i n  r e sponse  t o  a  speci . f ic  
r e q u e s t .  Our  jaadg~sent i s  t h a t  they axe  1ikel.y t o  h e  most  usePz.al t o  
t h e  a d m i n i s t r a t o r  (say t h e  s t a t e  o f f i c i a l  i n  charge  of l i c e n s i n g  
d r i v e r s )  b u t  a l s o  of c o n s i d e r a b l e  v a l u e  t o  t h e  r e s e a r c h e r  and w r i t e r .  

L i t e r a t u r e  s e a r c h e s  rev iews  arld summaries , and s t a t e -o f  -the-,art: 
P ---,-----,. - 9 

r e p o r t s  a r e  u s e f u l  s ~ ~ m i n a r i e s  of p a r t i c u l a r  s u b j e c t s  l i s t e d  i n  o r d e r  of 
i n c r e a s i n g  dep th  and sopln is t ica t ioz l ,  There  i s  a  mixed f e e l i n g  among 
r e s e a x c h e r s  abou t  s t a t e , - o f - t h e - a r t  reports--rr,any would p r e f e r  t o  do 
t h e i r  own. 1.t seerns obvi.mus, however, t h a t  s e r i o u s  s u ~ m a r i z a t i o ~ l  w i t h i n  
a f i e l d  i s  u s e f u l  from time t o  t ime.  

F i e l d  manuals  ( a l s o  c a l l e d  cookbooks) a r e  most  i m p o r t a n t  t o  t h e  ---.- 
p r a c t i t i o n c ? r ,  Perhaps  t h e  most  n o t a b l e  pub]- isher  of such manuals i n  
t h e  t r a f f i c  s a f e t y  f i e l d  i s  t h e  Nor thwes tern  U n i v e r s i t y  T r a f f i c  I n s t i t u t e .  
Over 3,OCIO ma:~~ua.ls cove r ing  s,uch s u b j e c t s  as t h e  improvement of t h e  
p r e s e n t  sys tem of t r a f f i c  a c c i d e n t  r e c o r d s  and p o l i c e  t r a f f i c  s u p e r v i s i o n  
as an a i d  t o  d r i v e r s  have  been  p u b l i s h e d  under  t h e  a e g i s  of Nor thwes tern ,  
and s e v e r a l  anaj o r  c o m p i l a t i o ~ z s  of t h e s e  manuals have appeared ,  There  
seems t o  be no q u e s t i o n  t h a t  one of t h e  major  problems i n  t h e  t r a f f i c  
s a f e t y  f i e l d  ( a s  i n  o t h e r s )  i s  g e t t i n g  r e s e a r c h  r e s u l t s  i n t o  u s a b l e  
f o m  f o r  t h e  p r a c t i t i o n e r ,  and good handbooks a r e  a  l i k e l y  answer. 
Whether such e f f o r t s  shou ld  be performed by t h e  documentat ion c e n t e r  
o r  mere ly  endorsed  i s  n o t  c l e a r  a t  t h i s  wr:i.tin.g. 

Accident  s t a t j j s t i c s  seem t o  be  of some v a l u e  t o  everyone.  Research- 
ers need them t o  prove  a  p o i n t ;  a d m i n i s t r a t o r s  need them t o  s e l l  a program, 
eta. They a r e  o f t e n  r e q u e s t e d  a s  m a t e r i a l  f o r  a  speech ,  a  magazine 
a r t i c l e ,  o r  o t h e r  p u b l i c  u t te rance . .  Bow much e f f o r t  shou ld  go i n t o  
making them a v a i l a b l e  f o r  t h e  g e n e r a l  p u b l i c  i s  undetermined ,  bu t  many 
u s e r s  w i l l  a s k  f o r  them. Summary s ' t a t i s t i c s  produced by a  d a t a  c e n t e r  
are. an obvious i n p u t  t o  an  i n foxma t ion  c e n t e r .  

Aud iov i sua l  ma te r i a l s - - f i l n i  s t r i p s ,  t r a i n i n g  movies ,  e t c  . --are 
c u r r e n t l y  a v a i l a b l e  from numerous s o u r c e s .  Timely a v a i l a b i l i t y  i s  



o f t e n  a  problem because  of w a i t i n g  l i s t s ,  and t h e r e  seems t o  b e  no 
u n i f i e d  d i r e c t o r y  f o r  t h i s  m a t e r i a l .  

S e l e c t i v e  d i s s e m i n a t i o n  of  m a t e r i a l  is  t h e  d i s t r i b u t i o n  of documents 
and /o r  a b s t r a c t s  t o  u s e r s  on t h e  b a s i s  of t h e i r  i n d i c a t e d  needs  o r  
i n t e r e s t  p r o f i l e s .  I t  has  been  r e q u e s t e d  by a  number of r e s e a r c h e r s  
and a d m i n i s t r a t o r s  f o r  e s s e n t i a l l y  t h e  same r ea son :  r e a d i n g  e v e r y t h i n g  
t o  f i n d  a  few u s e f u l  i t e m s  i s  t o o  time-consuming, and some p r e s e l e c t i o n  
i s  o f t e n  d e s i r e d .  A c o n g r e s s i o n a l  a s s i s t a n t ' s  i n -baske t  on a c e r t a i n  
day may c o n t a i n  100 s e p a r a t e  documents,  l e t t e r s ,  f o l d e r s ,  e t c .  ; he  
cannot  r ead  i t  a l l ,  y e t  t h e  same amount of m a t e r i a l  may come i n  a g a i n  
t h e  n e x t  day.  

R e f e r r a l  s e r v i c e  ( a  s w i t c h i n g  system) i s  of pr imary v a l u e  t o  t h e  
r e s e a r c h e r  and w r i t e r .  R e f e r r a l s  a r e  made t o  e x p e r t s ,  s o u r c e s  of 
i n f o r m a t i o n ,  o r  documents,  and a r e  a  normal  f u n c t i o n  of a n  i n f o r m a t i o n  
c e n t e r .  

Documents/ lending s e r v i c e s  s u g g e s t s  t h a t  t h e r e  a r e  r e f e r e n c e  
l i b r a r i e s  c o n t a i n i n g  c o p i e s  of documents. A l l  k inds  of u s e r s  r e q u i r e  
t h i s  s e r v i c e  o c c a s i o n a l l y ,  though g e n e r a l l y  from a l o c a l  s o u r c e .  
Copies of documents a r e  of most v a l u e  t o  r e s e a r c h e r s ,  who seem t o  p r e f e r  
hav ing  t h e i r  own c o p i e s  f o r  a s  long a s  needed. I f  a  copying s e r v i c e  i s  
s e t  up f o r  r e s e a r c h e r s ,  i t  w i l l  undoubtedly s e r v e  t h e  l e s s  demanding 
needs of p r a c t i t i o n e r s  and w r i t e r s  a s  w e l l .  

Taking only  t h e  p r i o r i t y  i t e m s  i n t o  c o n s i d e r a t i o n ,  Tab l e  12  shows 
t h e i r  p r e s e n t  s t a t u s  and p r o j e c t s  a  d e s i r e d  f requency  f o r  each s e r v i c e .  
The l i s t  of c u r r e n t  a c t i v i t i e s  i s  s e l e c t i v e .  These p r i o r i t y Y t , e m s  
have been g i v e n  f u l l  c o n s i d e r a t i o n  i n  t h e  l a t t e r  phase  of t h e  c o n t r a c t ,  
s o  t h e  c o n t e n t s  of Table  12  a r e  i n  no way e x h a u s t i v e  o r  comprehensive.  

TABLE 12. STATUS OF PRIORITY ITEMS 

M a t e r i a l s  and Es t imated  Des i r ed  S e l e c t e d  C u r r e n t  A c t i v i t i e s  
S e r v i c e s  Frequency 

Cur r en t  Awareness Monthly HRB, NSC 

Union Cata log  

Research i n  P rog re s s  Semiannual ly HRIS, SRIS 

Peop le /Organ i za t i ons  
D i r e c t o r i e s  Annual ly HSRIC ( p r o f e s s i o n a l )  

N e w s l e t t e r s  Biweekly I n s u r a n c e  I n s t i t u t e  f o r  
Highway S a f e t y  , 
Automotive News 

Request  Bib l iography  A s  Needed HRIS, O the r s  

F i e l d  Manuals A s  Needed Nor thwes te rn ,  IIHS, P u b l i s h e r s  

S e l e c t i v e  D i s semina t i on  Monthly H R I  S 

R e f e r r a l  S e r v i c e s  A s  Needed In fo rma l  

Document Copies A s  Needed F e d e r a l  C lea r inghouse  f o r  
S c i e n t i f i c  and Techn ica l  
I n fo rma t ion  



3. TASK 13: EXISTrNG PRQCEDUKES FOR. O B T A I N I N G  INFORMATION 

Ta,sk E i s ;  concern.ed w i t h  procedures  used o r  a v a i l a b l e  f o r  t h e  
a c q u i s i t i o n ,  s t o r a g e ,  r e t r i e v a l ,  and d i s s e m i n a t i o n  of Znighway s a f e t y  
i n f o m . a t i o n  a i~d  t h e  s t r e n g t h s  and deficl .enci .es  of t h e s e  procecSurcs, 
The ma.3 o r  o p e r a t i o n s  invo lved  a r e  1-ocat ing r e l e v a n t  d o c u n e r ~ t : ~ ,  a c q u i r i n g  
them, record.irrg t:lzem, anal .yzing t h e i r  s d b j e c t  c o n t e n t s ,  s t o r i n g  them 
f o r  f u t u r e  rase, antX r e t r i ~ ! v i n g  them from s t o r e  t o  f u l . f i 1 1  t h e  needs of  
u s e r s ,  r C h e ~ : ~  a.re  a number of o t h e r  r e l a t e d  a c t i v i t i e s  and r r~ut - l -nes ,  such 
a s  checking agaizzst 1.ibrar.y cata: logs and o r d e r  f i l e s  t o  a.void d u p l i c a t i o n ,  
a c c e s s i n n i n g ,  l a b e l i n g ,  e t c . ,  which must b e  c a r r i e d  o u t  f o r  t h e  s u c c e s s f u l  
execution.  of t h e s e  opera.t:ions; lnuwever, we have  eo~zfi .ned our  atLenti-on 
only  t:o .the major  operatricrns 11ot:ed a.bove. 

A rev iew of  d i r e c t o r i . e s  (5-9) reveal .ed over  100 l i b r a r i e s  J i n f o r m a t i o n  
c e n t e r s  ( s e e  Appendix B) which appeared  t o  be concerned w i t h  highway 
s a f e t y  ox some a s p e c t  of i t .  There were two procedures  a v a i l a b l e  f o r  
d i s c o v e r i n g  t h e  c u r r e n t  p r a c t i c e s  fo l lowed i n  t h e s e  l i b r a r i e s  in r ega rd  
t o  a c q , u i s i t i o n ,  s t o r a g e ,  and r e t . r i e v a 1 ,  One was t o  m a i l  a ques t ion .na i r e  
t o  all . ,  o r  t o  a Large sample of t h e s e  l i b r a r i e s ;  t h i s  had been done 
p r e v i o u s l y  ( 2 1 ,  w i t h  r a t h e r  l i m i t e d  s u c c e s s ,  The o t h e r ,  which we 
chose ,  i nvo lved  t h e  f ol . lo~7ing s t e p s  : 

(3.) A rev iew of the  l i t e r a t u r e .  
( 2 )  Visits t o  a  few s e l e c t e d  l i b r a r i e s  ( s e e  Appendix B) t o  s t u d y  

t h e i r  o p e r a t i o n s  and g a i n  a  deeper  knowledge of t h e  problems invo lved ,  t o  
t a l k  w i t h  t h e i r  p e r s o n n e l ,  and t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  of t h e i r  
o p e r a t i o n s .  

(3) A v i s i t  t o  Case-Western Reserve U n i v e r s i t y  B i b l i o g r a p h i c  
Systems Center  t o  examine t h e i r  c o l l e c t i o n  of l i b r a r y  c l a s s i f i . c a t i a n  
s chernes . 

( 4 )  Correspondence w i t h  a few l i b r a r i e s  t h a t  we c o u l d n ' t  v i s i t .  
It may be  noted  t h a t  t h e  main o b j e c t i v e  of a l l  a c q u i s i t i o n ,  s t o r a g e ,  

and r e t r i e v a l  a c t i v i t i e s  i s  t o  ensu re  t h a t  a  u s e r  can g e t  a l l .  t h e  9 

r e l e v a n t  i n fo rma t ion  h e  needs  w i t h o u t  d e l a y ,  no m a t t e r  where and when i t  
o r i g i n a t e d .  I n  t h e  f i e l d  of  highway s a f e t y ,  t h i s  p r e s e n t s  a  complex 
problem, f o r  a  number of r ea sons .  The f i r s t ,  and most impor t an t  r e a s o n ,  
i s  t h e  i n t e r d i s c i p l i n a r y  n a t u r e  of highway sa fe ty - - a lmos t  any s u b j e c t  
may p rov ide  i n f o r m a t i o n  t h a t  c o n t r i b u t e s  t o  t h e  b e t t e r  unde r s t and ing  
and advancement of highway s a f e t y .  Second, u n t i l  r e c e n t l y ,  mo.st of 
t h e  work done i n  t h i s  f i e l d  h a s  been s c a t t e r e d  throughout  t h e  L i t e r a t u r e s  
of  v a r i o u s  d i s c i p l i n e s .  T h i r d ,  t h e r e  i s  a  wide v a r i e t y  of u s e r s  of high- 
way s a f e t y  i n f o r m a t i o n ,  w i t h  he terogeneous  backgrounds and e d u c a t i o n a l  
achievements ,  who o f t e n  r e q u i r e  t h e  same in fo rma t ion  i n  d i f f e r e n t  forms 
and o f t e n  i n  s u b , j e c t  f i e l d s  o t h e r  khan t h . e i r  own s p e c i a l i z a t i o n .  Four th ,  
t h e  pace of  r e s e a r c h  a c t i v i t y  i n  t h i s  f i e l d ,  and consequent ly  t h e  demand 
f o r  i n f o r m a t i o n ,  has  i n c r e a s e d  r a p i d l y .  F i n a l l y ,  t h e  n a t u r e  and o r i g i n  
of highway s a f e t y  l i t e r a t u r e  a l s o  p r e s e n t s  a  problem. A s  i s  o b v i o i ~ s  
from Tab le  13, j o u r n a l  a r t i c l e s  r e p r e s e n t  a very  h i g h  propor t i .on  of 
t h i s  l i t e r a t u r e ,  about  75 t o  80 p e r c e n t .  Also ,  a s  shown i n  Tab le  6 4 ,  
only  a s m a l l  f r a c t i o n  of t h e  non jou rna l  l i t e r a t u r e  i s  r e p r e s e n t e d  by 
books p u b l i s h e d  by commercial p r e s s e s  ; t h e  r e s t  c o n s i s t s  of r e p o r t s  



sponsored  by u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t i o n s ,  s t a t e  and f e d e r a l  
government a g e n c i e s ,  con fe rences ,  s o c i e t i e s ,  and founda t ions .  Such 
p u b l i c a t i o n s ,  though r e l a t i v e l y  i nexpens ive  o r  f r e e ,  a r e  seldom 
announced i n  book-trade j o u r n a l s  and tend  q u i c k l y  t o  go o u t  of p r i n t .  
Most of them, p a r t i c u l a r l y  t h e  s c i e n t i f i c  and t e c h n i c a l  r e p o r t s ,  a r e  
d i s t r i b u t e d  a u t o m a t i c a l l y  t o  a  prede termined  l i s t  of r e c i p i e n t s ,  and 
a  l i b r a r y  t h t  does n o t  appea r  on t h a t  m a i l i n g  l i s t  may f i n d  i t  o f t e n  
d i f f i c u l t  t o  l e a r n  about  t h e  e x i s t e n c e  of a r e p o r t ,  l e t  a l o n e  o b t a i n  
i t .  

TABLE 13.  USE OF JOURNAL VS. NONJOURNAL PUBLICATIONS 
A. Nonj o u r n a l  Requests  

P r o p o r t i o n  of Requests  f o r  J o u r n a l  and Nonjournal  P u b l i c a t i o n s  
Received by HSRI L i b r a r y  During September 1967. 

J o u r n a l  A r t i c l e s  86% 

Books 7% 

B . Announced P u b l i c a t i o n s  
P r o p o r t i o n  of J o u r n a l  and Nonjournal  P u b l i c a t i o n s  on Highways 

and Highway S a f e t y  Announced i n  C e r t a i n  J o u r n a l s .  

J o u r n a l  Non j o u r n a l  P e r c e n t  
J o u r n a l  P u b l i c a t i o n s  P u b l i c a t i o n s  T o t a l  J o u r n a l s  

T r a f f i c  S a f e t y  

September 1967 
October  1967 
November 1967 

Highways: Cur ren t  
L i t e r a t u r e  

March 15 ,  1967 88 3 8 126 70 
September 27, 1967 9  9  3  8 137 7 2 

Cur ren t  L i t e r a t u r e  i n  
T r a f f i c  & T r a n s p o r t a t i o n  

September 1967 



TABLIE 1.4, O R I G I N  OF NONJOURMAL PUBLICATIONS 



3.1.  SELECTION 

For t h e s e  r e a s o n s ,  t h e  l i b r a r i a n ' s  t r a d i t i o n a l  book s e l e c t i o n  t o o l s ,  
such a s  p u b l i s h e r s '  announcements,  book-trade j o u r n a l s ,  g e n e r a l  rev iew 
media,  a r e  p rov ing  r a t h e r  i n e f f e c t u a l  and need t o  be supplemented by 
more e f f e c t i v e  methods. Two methods which appear  t o  be t h e  most f r u i t f u l  
a r e  r e g u l a r  s cann ing  of p r o f e s s i o n a l  j o u r n a l s ,  and d i r e c t  c o n t a c t  w i t h  
a s  many of t h e  p roduce r s  of l i t e r a t u r e  of i n t e r e s t  a s  p o s s i b l e  i n  o r d e r  
t o  f a c i l i t a t e  a u t o m a t i c  r e c e i p t  of such  l i t e r a t u r e  upon p u b l i c a t i o n .  The 
N a t i o n a l  Bureau of S t anda rds  ha s  compiled a  l i s t  of 314 o r g a n i z a t i o n s  
a c t i v e  i n  motor  v e h i c l e  and t r a f f i c  s a f e t y  r e s e a r c h .  The l i s t  i s  
obvious ly  s e l e c t i v e  s i n c e  t h e r e  a r e  a  number of o t h e r  o r g a n i z a t i o n s  
which produce i n f o r m a t i o n  of i n t e r e s t  t o  workers  i n  highway s a f e t y .  
The System on Automotive S a f e t y  In fo rma t ion  of Gene ra l  Motors (SASI) 
m a i n t a i n s  a  l i s t  of about  1 ,000  s a f e t y  o r i e n t e d  o r g a n i z a t i o n s ;  t h e  
Highway S a f e t y  Research In fo rma t ion  Cen te r  (HSRIC) of The U n i v e r s i t y  of 
Michigan m a i n t a i n s  a  l i s t  of about  1 ,500  a g e n c i e s ;  and t h e  Highway 
Research In fo rma t ion  S e r v i c e  (HRIS) of t h e  Highway Research Board 
m a i n t a i n s  a  l i s t  of over  2,200 s o u r c e s ,  i n c l u d i n g  j o u r n a l s .  HRIS 
and t h e  S a f e t y  Research In fo rma t ion  S e r v i c e  of t h e  N a t i o n a l  S a f e t y  
Counci l  (SRIS), b e s i d e s  m a i n t a i n i n g  q u i t e  e x t e n s i v e  s o u r c e  l i s t s ,  a l s o  
t r y  t o  c o n t a c t  r e s e a r c h  workers  whenever they  l e a r n  of a  new r e s e a r c h  
p r o j e c t .  

Another  problem a r e a  i s  p r e s e n t e d  by " f u g i t i v e "  m a t e r i a l s  such  a s  
r e p o r t s ,  speeches ,  and p roceed ings  of con fe r ences  and symposia .  Only 
a  few l i b r a r i e s  make any de te rmined  e f f o r t  t o  o b t a i n  such m a t e r i a l s .  
HSRIC m a i n t a i n s  a  l i s t  of for thcoming  meet ings*  of i n t e r e s t  t o  highway 
s a f e t y  p e r s o n n e l ,  s u b s c r i b e s  t o  a  c l i p p i n g  s e r v i c e ,  and encourages  
i t s  p r o f e s s i o n a l  and r e s e a r c h  s t a f f  t o  f i l e  r e p o r t s  on t h e i r  own t r i p s .  

I t  may a l s o  be  no t ed  h e r e  t h a t ,  i n  some c a s e s ,  t h e s e  methods a r e  
b e i n g  supplemented by formal  o r  i n f o r m a l  exchange agreements  w i t h  o t h e r  
l i b r a r i e s / i n f o r m a t i o n  c e n t e r s  t o  s h a r e  i n f o r m a t i o n  about  t h e i r  a c q u i s i -  
t i o n s  and o t h e r  o p e r a t i o n s .  Thus,  t h e r e  i s  emerging a k ind  of i n f o r m a l  
network of i n f o r m a t i o n  c e n t e r s  i n  highway s a f e t y  (F ig .  6 ) .  This  
ne twork ,  a s  we s e e  i t ,  has  s even  p a r t s ,  a s  f o l l ows :  

(A) Four pr imary  i n f o r m a t i o n  c e n t e r s  : 
(1)  N a t i o n a l  T r a f f i c  S a f e t y  I n s t i t u t e  (NTSI) 
(2) Highway Research In fo rma t ion  S e r v i c e  (BRIS) 

of t h e  Highway Research  Board 
( 3 )  S a f e t y  Research In fo rma t ion  S e r v i c e  (SRIS) 

of t h e  N a t i o n a l  S a f e t y  Counci l  
( 4 )  Highway S a f e t y  Research In fo rma t ion  Cen te r  (HSRIC) 

of The U n i v e r s i t y  of Michigan 
Each of t h e s e  f o u r  major  i n f o r m a t i o n  c e n t e r s  m a i n t a i n s  a  l a r g e  document 
c o l l e c t i o n  and,  i n  g e n e r a l ,  has  a c c e s s  t o  a r e l a t i v e l y  l a r g e  and 
p r o f e s s i o n a l  s t a f f  i n  i t s  f i e l d  of i n t e r e s t ,  These c e n t e r s  u se  o t h e r  
s p e c i a l i z e d  c e n t e r s  and /o r  c o l l e c t i o n s  ( t h e  s i x  o t h e r  p a r t s  of t h e  
i n f o r m a t i o n  network l i s t e d  be low) ,  t o  o b t a i n  i n f o r m a t i o n  and a c t  a s  
s o u r c e s  of i n f o r m a t i o n  f o r  them. 

* Forthcoming mee t ings  a r e  i s s u e d  monthly a s  p a r t  of HSRI Research .  



Legend 

A. Primary information c e n t e r s ,  such D.  
a s  H R I S ,  WSRIC, SRIS. 

B. Spec ia l i zed  c e n t e r s ,  such a s  HTSC, 
SASI (GM) , CAST (Wayne S t a t e  Univ) , 
e t c .  E .  

F, 
C ,  Other highway s a f e t y / t r a n s p o r t a t i o n  

c a l l e c t i o n s ,  such a s  Yale, North- 
western ,  I T T E ,  e t c .  Also s t a t e  G .  
highway departmental  c o l l e c t i o n s .  

Related f e d e r a l  agenc ies ,  
such a s  NBS, N I H ,  NLN, DDC,  
E R I C ,  S I E  , NASA, NRCST (LC) , 
e t c .  
S o c i e t i e s  and foundat ions .  
Other people/organizati .ans 
a c t i v e  i n  the  f i e l d  of 
highway s a f e t y  . 
Foreign informat ion c e n t e r s ,  
such a s  IRRD,  KRZ, CGR, MIRA, 
Excerpta Medica, e t c .  

FIGURE 6, MODEL OF EXISTING HIGHWAY SAFETY 
RESEARCH INFORMATION NETWORK 



(B)  S p e c i a l i z e d  i n f o r m a t i o n  c e n t e r s ,  such  a s  t h e  Highway T r a f f i c  
S a f e t y  Cen te r  (HTSC) a t  Michigan S t a t e  U n i v e r s i t y ,  t h e  System of Auto- 
mo t ive  S a f e t y  In fo rma t ion  (SASI), and i n f o r m a t i o n  c e n t e r s  s e t  up and 
suppor t ed  by NASA, such  a s  CAST (Wayne S t a t e  U n i v e r s i t y ) .  

(C) Other  highway s a f  e t y / t r a n s p o r t a t i o n  c o l l e c t i o n s ,  such  a s  t h o s e  
a t  Yale,  Nor thwes te rn ,  and ITTE; s t a t e  highway d e p a r t m e n t a l  c o l l e c t i o n s ,  
l a r g e  p u b l i c  l i b r a r i e s ,  e t c .  

(D) R e l a t e d  f e d e r a l  a g e n c i e s ,  such  a s  t h e  N a t i o n a l  Bureau of 
S t anda rds ,  N a t i o n a l  I n s t i t u t e  of H e a l t h ,  N a t i o n a l  L i b r a r y  of Medic ine ,  
E d u c a t i o n a l  I n f o r m a t i o n  Research  Cen te r  (ERIC), and t h e  L i b r a r y  of 
Congress  . 

(E )  S o c i e t i e s  and f o u n d a t i o n s .  
(F) O the r  peop le  and o r g a n i z a t i o n s  a c t i v e  i n  t h e  f i e l d  of highway 

s a f e t y .  
(G) Fo re ign  i n f o r m a t i o n  c e n t e r s ,  such  a s  I n t e r n a t i o n a l  Road 

Research  Documentation, Road Research  Labora to ry ,  Canadian Good Roads 
A s s o c i a t i o n ,  Motor I n d u s t r y  Research A s s o c i a t i o n  (MIRA), and Exce rp t a  
Medica. 

Although t h e r e  i s  obvious  d u p l i c a t i o n  and o v e r l a p p i n g  i n  t h e i r  
a c t i v i t i e s ,  each  of t h e s e  c e n t e r s  a l s o  has  a n  a r e a  o r  a r e a s  of s p e c i a l  
i n t e r e s t .  Thus, HRIS i s  obv ious ly  i n t e r e s t e d  i n  highway e n g i n e e r i n g  
and d e s i g n ,  and SRIS i n  t r a f f i c  s a f e t y  and i t s  p s y c h o l o g i c a l  a s p e c t s .  

The r e s o u r c e s  of t h e  v a r i o u s  p a r t s  of t h i s  network,  t h e i r  
c o l l e c t i o n s  and t h e i r  s e r v i c e s ,  have been examined more c l o s e l y  i n  t h e  
second phase  of t h i s  c o n t r a c t .  However, i t  must be s t r e s s e d  t h a t  t h i s  
network has  come i n t o  e x i s t e n c e  p r i m a r i l y  on a  v o l u n t a r y  b a s i s ,  w i t h  
t h e  r e s u l t a n t  u n c e r t a i n t y  i n  s e r v i c e  and f a i l u r e  t o  e x p l o i t  f u l l y  t h e  
b e s t  a v a i l a b l e  c o l l e c t i o n s  f o r  a  g i v e n  purpose .  

ACQUISITION 

A f t e r  a  document ha s  been l o c a t e d  and s e l e c t e d ,  i t s  a c q u i s i t i o n  
i s  r e l a t i v e l y  s imp le ,  excep t  t h a t  o f t e n ,  by t h e  t ime  a n  o r d e r  f o r  i t  i s  
p l aced  o r  a  r e q u e s t  made, i t  may a l r e a d y  be  o u t  of p r i n t  and no l o n g e r  
a v a i l a b l e .  During ou r  v i s i t s  t o  l i b r a r i e s  and ou r  c o n t a c t s  w i t h  
r e s e a r c h  workers ,  we o f t e n  hea rd  compla in t s  abou t  t h e  l a c k  of f u l l  t e x t s  
of documents which t hey  had i d e n t i f i e d  a s  p e r t i n e n t  t o  t h e i r  needs .  
Some i n f o r m a t i o n  c e n t e r s  c o l l e c t  o r  r e t a i n  o n l y  a b s t r a c t s  and r e f e r  
t o  t h e i r  u s e r s  o t h e r  c o l l e c t i o n s ,  such  a s  Bureau of P u b l i c  Roads (BPR) 
l i b r a r y ,  f o r  t h e  a c t u a l  documents,  T h i s  problem i s  p a r t i c u l a r l y  
s e r i o u s  w i t h  r e s p e c t  t o  f o r e i g n  documents.  Thus t h e r e  i s  a  need f o r  a n  
adequa t e  sys tem of secondary  d i s t r i b u t i o n  of r e s e a r c h  p u b l i c a t i o n s .  

It may be  observed  h e r e  t h a t ,  a l t h o u g h  t h e  t o t a l  volume of highway 
s a f e t y  l i t e r a t u r e  i s  r e l a t i v e l y  s m a l l  compared t o  t h a t  f o r  o t h e r  
s c i e n c e s  and e n g i n e e r i n g  f i e l d s ,  i t  i s  d i f f i c u l t  f o r  a  s i n g l e  l i b r a r y  
o r  i n f o r m a t i o n  c e n t e r  t o  b e  s e l f - s u f f i c i e n t  because  t h e  s u b j e c t  m a t t e r  
is  d i s p e r s e d  among v a r i o u s  d i s c i p l i n e s .  The re  i s ,  t h e r e f o r e ,  a  g r e a t  
need among highway s a f e t y  l i b r a r i e s  t o  s h a r e  r e s o u r c e s  and deve lop  
t o o l s ,  such  a s  a  un ion  c a t a l o g  of highway s a f e t y  l i t e r a t u r e .  The 
f e a s i b i l i t y  of compi l ing  a  un ion  c a t a l o g  was exp lo red  i n  t h e  second 
phase  of t h i s  c o n t r a c t .  



once  documents a r e  a c q u i r e d ,  t hey  must be  recorded i n  ea ta . logs  
and t h e i r  s iab jec t  c o n t e n t s  ana lyzed  and indexed i f  t hey  a r e  t o  b e  used.  
The f i r s t  p a r t  of t h i , s  a c t i v i t y  i s  concerned w i t h  what i s  known a s  
d e s c r i p t i v e  ca ta l0gin .g .  Alttlougl? t h e  t a s k  of d e s c r i p t i v e  c a t a l o g i n g  
i s  .!:ather rnee,hanica.:l and ,  t o  some ex . t en t ,  r o u t i n e ,  problems a r i s e ,  
part:icuarl.y i n  handl.ing r e p o r t  l i t e r a t u r e  and i n  de t e rmin ing  t h e  
c o r r e c k  term of e n t r y  f o r  co rpora . t e  b o d i e s .  Flost of t h e  l i b r a r i e s  
we v i s i t e d  used e i t h e r  t h e  L i b r a r y  o f  Congress Rules f o r  Descri . .pt ive 
Ca ta log ing  o r  t h e  Americsn L i b r a r y  Associ .at ion (ALA) Ca ta log ing  Rules  
f o r  Aut:hor and T i t l e s  e n t r i e s .  They a l s o  used L i b r a r y  of Congress c a t a l o g  
c a r d s  ; howg.ver, t h e s e  c a r d s  were availab1.e o n l y  f o r  a  ve ry  snial l  f r :ac t ion  
of t h e i r  a c q u i s i t i o n s ,  Some of t h e  i n f o r m a t i o n  c e n t e r s  ( such  a s  
SASb and S R I S )  a r e  u s ing ,  o r  p l ann ing  t o  use ,  t h e  Standard  f o r  
D e s c r i p t i v e  Ca ta log ing  of Government S c i e n t i f i c  and T e c h n i c a l  Repor t s ,  
pub l i shed  by t h e  Committee on S c i e n t i f i c  and Techn ica l  In fo rma t ion  
(COSATI). SR,IS has  developed i t s  own c a t a l o g i n g  p rocedures ,  which a r e  
s i m . i l a r  t o  t h e  COSATlC Standard  of , the F e d e r a l  Counci l  f o r  Sc i ence  and 
Technology, 

There  a r e  some b a s i c  d i f f e r e n c e s  between t h e  COSATI Standard  
( fo l lowed by t h e  HSRIC r u l e s )  and t h e  LC o r  ALA r u l e s ,  p a r t i c u l a r l y  
i n  t h e i r  hand l ing  of e n t r i e s  of c o r p o r a t e  bod ie s .  The g e n e r a l  COSATI 
r u l e  i s  "ca ta l .og  from t h e  r e p o r t  i n  hand, u s ing  only  t h o s e  o r g a n i z a t i o n a l  
e lements  t h a t  appear  on t h e  report : '  The LC r u l e s  r e q u i r e  t h e  
c a t a l o g e r  t o  s e a r c h  and p rov ide  a d d i t i o n a l  i n f o r m a t i o n  i f  n o t  a v a i l a b l e  
from t h e  r e p o r t  i n  hand. The COSA'III S tandard  omi ts  "U.S."  b e f o r e  
head ings ,  i . e . ,  Bureau of P u b l i c  Roads and n o t  U.S. Bureau of P u b l i c  
Roads, C i t y  o r  s t a t e  names which r e p e a t  p a r t  of t h e  name of t h e  
main element  a r e  omi t t ed .  I f  t h e  subelement i n c l u d e s  a  geographic  
name, t h i s  i s  r e p e a t e d  a s  p a r t  of subelement ,  a s  

Massachuse t t s  I n s t i t u t e  of Tech.  Cambridge 
Roches t e r  U n i v e r s i t y ,  N .Y. 

Vnen more than  two o r g a n i z a t i o n a l  e lements  a r e  d i s p l a y e d  i n  i m p r i n t ,  
t h e  c o r p o r a t e  a u t h o r  heading  i n c l u d e s  on ly  two, t h e  l a r g e s t  and 
s m a l l e s t .  I f  a  c o r p o r a t e  a u t h o r  changes i t s  name, t h e  COSATI Standard  
r e c o m ~ e n d s  t h a t  bo th  o l d  and new forms of names be  r e t a i n e d ,  w i t h  
c r o s s  r e f e r e n c e s  made between them, The COSXTI Standard  a l s o . p e r m i t s  
r e a r r a n g i n g  t h e  t i t l e  t o  p u t  l e s s  s i g n i f i c a n t  p a r t s  l a s t ,  such  a s  
" q u a r t e r l y  p r o g r e s s  r e p o r t , ' '  o r  "6 th  annual; '  Some of t h e s e  d i f f e r e n c e s  
a r e  shown i n  F i g u r e  7 ,  

ERIC has  found t h e  COSATI Standard  somewhat l a c k i n g i n  t h e  hand l ing  
of  e d u c a t i o n a l  p u b l i c a t i o n s  and,  u s ing  i t  a s  a b a s i s ,  h a s  s e t  up i t s  
own Guide l ines  f o r  D e s c r i p t i v e  Ca ta log ing .  For any s p e c i f i c  f a c t o r s  
n o t  covered by t h e s e  g u i d e l i n e s ,  ' t h e  c a t a l o g e r  i s  adv i sed  t o  c o n s u l t  
t h e  COSATI S tanda rd ,  and f o r  i t ems  n o t  covered by t h e  COSATI S tanda rd ,  
t h e  c a t a l o g e r  may r e f e r  t o  t h e  ALA Anglo-American Ca ta log ing  Ru les .  

An impor t an t  development w i t h  r e s p e c t  t o  d e s c r i p t i v e  c a t a l o g i n g  
has  been t h e  p u b l i c a t i o n  of t h e  new e d i t i o n  of  Anglo-American Ca ta log ing  
Rules  t h f s  yea r  by ALA, The new AA Code makes a  number of impor t an t  
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changes i n  the  h a n d l i n g  of c o r p o r a t e  e n t r i e s  and i s  i n  remarkable  
harmony w i t h  t h e  COSATL Standa rd .  However, t h e  need h e r e  is  no t  on ly  
t o  adop t  o r  ft:r~-mulate an i .deal  set: of ca t . a log ing  r u l e s ,  b u t  a lso t o  
encou rage  and deve lop  a s t a n d a r d  and ,uniform .p , r ac t i c e  among a.1.L 
1 i b r a r i . e ~  arid i.nfon.n,ation c e n t e r s  i n  t h e  f i . e l d  of highway safctxy. The 
nmmba;~: o:f s r ~ c h  L ib ra r i e s / j .~~format~ ion ,  c e n t e r a  i s  i n c r e a s i n g ,  and i f  they  
have t o  coopelrate witlx one a n o t h e r  i n  i n t e r l i b r a r y  I.oan, and r e s o u r c e  
shar in .8 ,  a s  they  m.ust, i t  :is d e s i r a b l e  tha t  "they speak a  cornnlon Il-anguage 
by r e c o r d i n g  t h e i r  document c.i.t:ations in1 a uniform way. h begirlrling 
j.n t h i s  c4:lre.ct:i.on can perhaps be made by cleveloping jo i .n t l .y  a 
common corpora.1:e au,kh.ority l i s t ,  

A r e l a t e d  q u e s t i o n  i s  tht; p h y s i c a l  form of c a t a l o g  e n t r y ,  Although 
most  i i b r a x i e s  u s e  t h e  s t a n d a r d  3 x 5 i n c h  c a r d ,  a  few, namely SASZ and 
HSRLC,  have  begun t o  u se  a 5 1: 8 c a r d .  BPK L i b r a r y  u s e s  a  4 x Bj c a r d  
f o r  i t s  p e r i o d i c a l s  i n d e x ,  However, we b e l i e v e  t h a t  more :hmporl-.ant. 
t h a n  t h e  s i z e  of t h e  c a t a l o g  c a r d  i s  t h e  form of t h e  c a t a l o g ,  S i n c e  
u s e r s  of highway s a f e t y  i n f o n n a t i o n  a r e  s c a t t e r e d  a l l  ove r  t h e  c o u n t r y ,  
a  c a t a l o g  shou ld  be i n  a  form which i s  more o r  l e s s  equal1.y ac.cessi.ble 
t o  a l l  of them. Th.is seems t o  b t q o s s i b l e  on ly  w i t h  a  pe r iod . i ca l1y  
updated  computer-based trcrok c a t a l o g .  T h i s  q u e s t i o n  w i l l  be f u r t h e r  
e x p l o r e d  i n  S e c t i o n  5. 

3 . 4 ,  SUBJEC'II ANALYSIS AND I N D E X I N G  

Fundamental t o  t h e  problem of i n f o r m a t i o n  r e t r i e v a l  i n  l i b r a r i e s  
i s  t h e  p r o c e s s  of a n a l y z i n g  t h e  t e x t  c o n t a i n i n g  i n f o r m a t i o n  and 
d e s c r i b i n g  i t  i n  an  indeicing language .  T1-1i.s i s  u s u a l l y  done by adopt ing- -  
ve ry  of  t e n ,  adapt ing-"-a  s t a n d a r d  c l a s s i f  i c a . t i o n  s y s  tern o r  a  t h e s a u r u s ,  
o r  i t  may r e q u i r e  t h e  d e v i s i n g ,  and subsequen t  development and c o n t r o l ,  
of a  new index ing  language  e s p e c i a l l y  de s igned  f o r  t h e  s p e c i f i c  f i e l d  
o r  m i s s i o n ,  

There  a r e  s e v e r a l  r e a s o n s  why e x i s t i n g  g e n e r a l  sys tems  a r e  
u.nsat isfactolcy f o r  p a r t i c u l a r  l i b r a r i e s l i n f o r m a t i o n  c e n t e r s .  F i r s t ,  
most  of them do n o t  g i v e  adequa t e  d e t a i l s  f o r  a c c u r a t e  s p e c i f i c a t i o n  
of t h e  h i g h l y  complex s u b j e c t s  i n  g a p e r s  arid r e p o r t s  t h a t  such  l i b r a r i e s /  
i n f o m a t i o n  c e n t e r s  must  h a n d l e .  Second, d e s p i t e  t h e  comprehensiveness  
and v a r i e t y  of c e r t a i n  g e n e r a l  schemes, t hey  do n o t  f u l l y  c a t e r  t o  t h e  
v i ewpo in t s  of each  p a r t i c u l a r  l i b r a r y .  T h i r d ,  even i f  t hey  a r e  v a r i e d  
i n  v i e w p o i n t s ,  they  do n o t  su f f i c i en . t . 2y  p r o v i d e  f o r  t h e  f l e x i b l e  
combina t ion  of ternis which h i g h l y  s p e c i f i c  s u b j e c t s  demand. Fou r th ,  they  
a c h i e v e  f l e x i b i l i t y  on ly  by u n n e c e s s a r i l y  l e n g t h y  o r  compl i ca t ed  n o t a t i o n -  
a l  means. F i n a l l y ,  t hey  f a i l  t o  p r o v i d e  optimum h e l p f u l  f i l i n g  o r d e r .  

The con t inued  p r o l i f e r a t i o n  of new s p e c i a l  c l a s s i f i c a t i o n  schemes 
and t h e s a u r u s e s  is ev idence  enough t h a t  such  c r i t i c i s m s  a r e  f e l t  t o  be 
v a l i d .  Through v i s i t s  t o  v a r i o u s  t r a n s p o r t a t i o n / h i g h w a y  s a f e t y  l i b r a r i e s  
and t o  t h e  B i b l i o g r a p h i c  Systems Cen te r  of t h e  Case-Western Reserve  
U n i v e r s i t y ,  we d i s c o v e r e d  15  such  s y s  t e a s  ( p l u s  two unpub l i shed  
t h e s a u r u s e s ) ,  which a r e  l i s t e d  below : 
(1)  American Automobile A s s o c i a t i o n ,  L i b r a r y  S u b j e c t  Heading List:, 

Washington,  D . C .  
(2) Automobile Manufac tu re r s  A s s o c i a t i o n ,  P a t e n t  Department ,  C l a s s i f i c a -  

t i o n  Used by t h e  L i b r a r y ,  Det l ro i t .  



(3 )  - - -Sub jec t  Headings Re l a t ed  t o  P a t e n t  L i b r a r y ,  October  1965. 
(4) Bureau of P u b l i c  Roads, A C l a s s i f i c a t i o n  Scheme f o r  Highway 

Eng inee r ing ;  Adapted from L i b r a r y  of Congress Scheme, Addenda and 
Rev i s ions ,  August 1965. 

(5)  Kathryn Ch i ld s  Cass idy ,  and Joy  R e d f i e l d ,  L i b r a r y  C l a s s i f i c a t i o n  
and Re l a t ed  Bib l iography  of T r a f f i c  Engineer ing  L i t e r a t u r e .  
Bureau of Highway T r a f f i c ,  Yale  U n i v e r s i t y ,  New Haven, 1948. 

(6)  LIBRARY OF CONGRESS, A C l a s s i f i c a t i o n  Scheme f o r  Highway Engineer ing ,  
F e d e r a l  Works Agency, May 1949. 

(7)  Colorado,  Department of Highways L i b r a r y ,  L i s t  of S u b j e c t  Headings,  
March 1955. 

( 8 )  Highway Research Board, Highway Research In fo rma t ion  S e r v i c e ,  
HRIS Thesaurus ,  Washington, D . C . ,  March 1967. 

(9)  I n s t i t u t e  of T r a n s p o r t a t i o n  and T r a f f i c  Engineer ing ,  Highway 
T r a n s p o r t a t i o n  Sub jec t  Headings Used by t h e  I n s t i t u t e  of Trans- 
p o r t a t i o n  and T r a f f i c  Engineer ing  L i b r a r y ,  Number 21. C a l i f o r n i a ,  
U n i v e r s i t y  o f :  I n s t i t u t e  of T r a n s p o r t a t i o n  and T r a f f i c  Engineer ing .  
May 1960. 

(10) Joseph C .  Marsh I V ,  Rameshwar N .  P a u l ,  and Michael  L. T h a l l ,  
Highway S a f e t y  Research In fo rma t ion  Center  S u b j e c t  Index F a c e t s ,  
Ann Arbor,  September 1967, Highway S a f e t y .  

(11) N a t i o n a l  S a f e t y  Counci l  L i b r a r y ,  F i l i n g  System f o r  S a f e t y  Pub l i ca -  
t i o n s ,  Chicago. 

(12)  N a t i o n a l  S a f e t y  Counci l ,  S a f e t y  Research In fo rma t ion  S e r v i c e ,  
Developmental Thesaurus of Approved Terms i n  S a f e t y  Research ,  
compiled by Rosemary A. Buckley, J e a n  L .  Hoffman, and Gera ld  
D r i e s s e n ,  Chicago, August 1967. 

(13) NATIONAL SAFETY COUNCIL, S u b j e c t  Heading L i s t ,  NSC, Chicago, 
I l l i n o i s ,  1959. 

(14)  N a t i o n a l  S a f e t y  Counci l ,  C l a s s i f i e d  Sub jec t  L i s t  f o r  T r a f f i c  
S a f e t y ,  Chicago,  1939,  19p.  

(15)  Pennsylvania  U n i v e r s i t y ,  Wharton School  of Finance and Commerce, 
L ipp inco t  L i b r a r y ,  C l a s s i f i c a t i o n  (An Adap ta t i on  of Dewey 
Decimal C l a s s e s  310, 330, 368, and 380) ,  P h i l a d e l p h i a ,  1963. 

F ive  of t h e  15  systems a r e  c l a s s i f i c a t i o n  schemes, and t h e  r e s t  a r e  
s u b j e c t  heading  l i s t s  o r  t he sau ruse s  f o r  s u b j e c t  i ndex ing .  I n  conven- 
t i o n a l  l i b r a r i e s ,  c l a s s i f i c a t i o n  i s  used t o  a r r a n g e  documents on s h e l v e s ,  
and s u b j e c t  heading  l i s t s  a r e  used t o  p rov ide  an  a l p h a b e t i c a l  approach 
t o  t h e  s u b j e c t  c o n t e n t s  of t h e s e  documents i n  c a t a l o g s .  The c l a s s i f i c a t i o n  
scheme most commonly found i n  l i b r a r i e s  seems t o  be t h e  L i b r a r y  of 
Congress scheme o r  some a d a p t a t i o n  of i t .  I n  newly deve loping  informa- 
t i o n  c e n t e r s  such a s  HRIS and HSRIC, f o r  which t h e  u s e r s  a r e  l i k e l y  t o  
be s c a t t e r e d  g e o g r a p h i c a l l y  and t h e  b u l k  of t h e  c o l l e c t i o n  c o n s i s t s  of 
m a t e r i a l s  n o t  pub l i shed  i n  book form, t h e  documents a r e  u s u a l l y  she lved  
i n  s imp le  a c c e s s i o n  o r d e r  o r  some v a r i a t i o n  of i t ;  t h e  s u b j e c t  approach 
t o  t h e  c o n t e n t s  of documents i s  provided  through s u b j e c t  i ndexes  o r  
c a t a l o g s .  Thus, t h e  s u b j e c t  heading  l i s t s  and t he sau ruse s  assume a n  
added s i g n i f i c a n c e .  Three  of t h e  s even  t he sau ruse s  l i s t e d  above,  n a ~ e l y  
i t ems  8 ,  10 ,  and 12  came o u t  on ly  las t  y e a r ,  which is  i n c i d e n t a l l y  
a n o t h e r  i n d i c a t i o n  of i n c r e a s e d  a c t i v i t y  i n  t h i s  f i e l d .  L e t  us  examine 
t h e s e  t h e s a u r u s e s  more c l o s e l y .  



3.4,1, HRiS TNESAISRUS , The ~~~Sll~s~~a~Iis ts about  15,000 
term?.  Z t contair ls  uni teno- type  s i n g l e  Lerrns sucti a s  I n i l o w ,  l n f o r m n l ,  
I n f  r a r e d ,  Intaci:, I n t e g e r s .  There ?are pliraserr;, sucl-L a s  :Inl.tiaJ. Tangent 
Modul.us , Fol.lowup Ln:ves L i g a t i o n ,  Dr:i.vFng under t h e  Znf l .uence, Dis l;artce 
Meas~.nring Eq  ili.prnent, 05--Percenl-.i.le Speed, 'Ilnere a r e  a l s o  preconrd:lna,Ledd 
su ls jec t  head.il:lgs o r  deec l : i p t a r s ,  sua::h as D, is t i l . l a t iun/Ref  j jn.ir~g Process,  
and R.egional 1?l..;ant1ilxg/Tr~a,ns~~ortatio~:~~ 'There a r e  32 terms begl.mnii-ng 
w i t h  the  word pi"3-g o r  fiil~s, binich e.xpl.;rins, t o  some extent:, b:h.e s i .ze of 
t h i  s thesaurtrs  , 

Desp i t e  i t s  s i z e ,  t h e r e  a r e  some seri.ou.s omiss ions  i n  t h i s  t.11esaurus 
i n  c e r t a i n  a r e a s  of highway s a f e t y ,  p a r t i c u l a r l y  i n  biomechani.cs, 
i n ju ry / t r a .uma ,  and v e h i c l e s .  A few of t h e s e  a r e  noted  below: 

(1) ijJthough INJUR.Y i s  all, a u t h o r i z e d  term, t h e r e  seems t o  be no 
p r o v i s i o n  f o r  i n j u r i e s  t o  v a r i o u s  p a r t s  of t h e  body. Thus,  w h i l e  
N E C K I N G  i s  an a u t h o r i z e d  term, Neck I n j u r y  o r  Neck i s  n o t .  Nor i s  
Whiplash. H..EA'D and FOOT appear  as author i .zed  terms and can probably 
be  coord ina t ed  w i t h  INJURIES, b u t  t h e r e  i s  no mention of Abdomen, Ea r ,  
Nose o r  o t h e r  p a r t s  of t h e  human body, There is  BACKLASH, b u t  nc Back. 

( 2 )  ANTHROPOLOGY i s  an  a u t h o r i z e d  term, b u t  Ant11:ropornet:ry i s  n o t .  
(3)  There i s  no mention of P r o s t h e s i s .  
(4) There i s  no p r o v i s i o n  f o r  Pregnancy,  Pregnant  Women, Woman 

D r i v e r ,  o r ,  f o r  t h a t  m a t t e r ,  women a t  a l l .  I n c i d e n t a l l y ,  t h e r e  a r e  35 
terms beginning  w i t h  t h e  word "Driver!' 

(5)  Chi ld  and Ch i ld ren  a r e  unauthor ized  terms and they must be 
e n t e r e d  under t h e  arlthorizecl t enn  MINOR. There  i s  no mention of I n f a n t s  
no r  Adolescents .  

( 6 )  There seems t o  'be no p r o v i s i o n  f o r  Dashboard n o r  Ins t rument  
Pane l .  

( 7 )  There is  no p r o v i s i o n  f o r  P r o b a t i o n .  Although t h e r e  a r e  s i x  
terms beginning  w i t h  SUSP'ENDED, SUSPENSION, o r  SUSPENSIONS, t h e r e  i s  
no p r o v i s i o n  f o r  s imple  Suspension o r  Suspension of Dr iver"  L icense .  

(8) While t h e r e  a r e  f i v e  a u t h o r i z e d  terms beginning  w i t h  GLASS, 
t h e r e  i s  no mention of G l a s s e s ,  S p e c t a c l e s ,  o r  C o r r e c t i v e  Lens. 

(9 )  BLOOD i s  an a u t h o r i z e d  term, 'but t h e r e  i s  no mention of Blood 
Leve l , 
This  l i s t  of omiss ions  o r  i n c o n s i s t e n c i e s  i n  t h e  H R I S  Thesaurus could  be  
expanded f u r t h e r .  Th i s  i s  n o t  t o  i n d i c t  t h e  HRIS Thesaurus ,  b u t  merely 
t o  p o i n t  o u t  that: t h e  s i z e  of a  t hesau rus  a l o n e ,  o r  t h e  a d d i t i o n  of 
terms wi thou t  adequate  vocabulary  c o n t r o l ,  does n o t  s o l v e  t h e  problem oaf 
i n f  o m a t i o n  r e t r i e v a l .  The l i m i t a t i o n s  of such a t hesau rus  become 
obvious w i t h  a  comprehensive and e x h a u s t i v e  s e a r c h  on a s u b j e c t ,  For 
example, t o  make a comprehensi.ve s e a r c h  on a c c i d e n t s  would r e q u i r e  58 
o r  perhaps  more of t h e  fo l lowing  d e s c r i p t o r s :  

HRIS Author ized  "Accident" Terms 
Accident  Causes Head-on C o l l i s i o n s  
Accident  I n v e s t i g a t i o n  I n v e s t i g a t i o n  ( T r a f f i c  Accidents )  
Accident  P reven t ion  Motor Veh ic l e  Accidents  
Accidea t  Rates  Pedes t r  i n n  Veh ic l e  C o n f l i c t s  
Accident  S e v e r i t y  S i n g l e  Veh ic l e  Accidents  
Accident  S e v e r i t y  Rate  T r a f f i c  Accident  Ana lys i s  



Accident  Type T r a f f i c  Acc iden t  Causes 
Acc iden t s  T r a f f i c  Acc ident  Economic E f f e c t s  
C o l l i s i o n s  T r a f f i c  Accident  Repor t i ng  
C o n s t r u c t i o n  Area Acc iden t s  T r a f f i c  Acc iden t s  
F a t a l  Acc iden t s  

The re  i s  no c l e a r  d i s t i n c t i o n  among t h e  terms a c c i d e n t s ,  c o l l i s i o n s ,  
motor  v e h i c l e  a c c i d e n t s ,  and t r a f f i c  a c c i d e n t s .  There  a l s o  does  n o t  
appea r  t o  be a  s i m p l e  way of de t e rmin ing  a l l  t h e  r e l e v a n t  d e s c r i p t o r s  on 
a g i v e n  s u b j e c t  e x c e p t  by making a n  e x h a u s t i v e  s e a r c h  through t h e  whole 
t h e s a u r u s ,  which,  i n  view of i t s  s i z e ,  c an  be q u i t e  a  t ime  consuming 
o p e r a t i o n .  A g e n e r i c - s p e c i f i c  c a p a b i l i t y  would b e  conven ien t .  

The l a r g e  s i z e  of t h e  t h e s a u r u s  does n o t  n e c e s s a r i l y  i n c r e a s e  i t s  
u s e f u l n e s s ;  i n  f a c t ,  i t  seems t o  h i n d e r  i ndex ing  and r e t r i e v a l  e f f i c i e n c y .  
I t  may a l s o  be  n o t e d  h e r e  t h a t  t h e  HRIS, b e s i d e s  u s ing  a u t h o r i z e d  te rms ,  
a l s o  u s e s  a  l i s t  of " i d e n t i f i e r s 1 '  a lmos t  a s  long  a s  t h e  a u t h o r i z e d  l i s t  
i t s e l f ,  t he r eby  i n c r e a s i n g  t h e  s i z e  of t h e  t h e s a u r u s  and i t s  c o m p l e x i t i e s .  
The i d e n t i f i e r s  a l s o  i n c l u d e  t r a d e  names, p r o p e r  names, and c a n d i d a t e  
terms f o r  t h e  a u t h o r i z e d  l i s t .  

HRIS "Accident"  I d e n t i f i e r s  
Acc ident  Avoiding Behavior  No Accident  Record 
Accident  Cos t s  Non-Fatal Acc iden t s  
Accident  F r e e  Non-Eject ion 
Accident  Induc ing  C h a r a c t e r i s t i c s  Non-Fatal 
Acc ident  L i a b l e  Non- In t e r s eo t i on  C o l l i s i o n s  
Accident  Proneness  P r i n c i p l e s  of Acc iden t  E f f e c t  
Acc ident  Vic t ims  Repor t i ng  
A n t i - C o l l i s i o n  Random T r a f f i c  I n c i d e n t s  

Secondary C o l l i s i o n s  
S i d e  Impact C o l l i s i o n s  

3.4.2 .  SRIS DEVELOPMENTAL THESAURUS. The SRIS Thesaurus  is  t h e  
second  t h e s a u r u s  t o  appea r  t h i s  y e a r .  The i n t r o d u c t i o n  s t a t e s  t h a t  i t  
r e p r e s e n t s  a  s h i f t  from t h e  nar rower  Yale  T r a f f i c  Eng inee r ing  C l a s s i f i -  
c a t i o n  t o  a  b r o a d e r ,  more e f f i c i e n t  c o o r d i n a t e  i ndex ing  sys tem u s i n g  
un i t e rms .  The sys tem h a s  been a p p l i e d  t o  800 documents added between 
A p r i l  and J u l y  1967. Another  5,000 remain t o  be  indexed .  T h i s  
t h e s a u r u s  i s  r a t h e r  s h o r t ,  w i t h  l e s s  t han  600 terms i n  a l l ,  and ,  
d e s p i t e  t h e  i n t r o d u c t i o n ,  t h e  terms a r e  any th ing  b u t  un i t e rms .  There  
a r e  a number of p r e c o o r d i n a t e d  sub j ec t -head ing  te rms  o r  d e s c r i p t o r s .  
Thus,  t h e r e  a r e  32 te rms  beg inn ing  w i t h  ACCIDENT o r  ACCIDENTS and 1 3  
te rms  beg inn ing  w i t h  SAFETY. 

Because of t h e  s i z e  of t h e  t h e s a u r u s ,  d e t a i l s  a r e  o f t e n  l a c k i n g ,  
and most documents on s p e c i f i c  o r  s p e c i a l i z e d  s u b j e c t s  have  t o  be  
indexed  under  b r o a d e r  te rms .  Thus,  Merging T r a f f i c  goes under  TRAFFIC 
CONTROL AND OPERATIONS a n d / o r  TRAFFIC FLOW; Door La t ches  goes  under  
SAFETY DEVICES and /o r  SAFETY FEATURES. Except  f o r  HEAD INJURIES, a l l  
o t h e r  i n j u r i e s  seem t o  go under  INJURIES. Thus, Ches t  and Knee I n j u r i e s  
go under  INJURIES, a s  do B l a s t i n g  I n j u r i e s .  The re  i s  no s e p a r a t e  
p r o v i s i o n  f o r  Neck I n j u r i e s  o r  Back I n j u r i e s  o r ,  f o r  t h a t  m a t t e r ,  
i n j u r i e s  t o  o t h e r  p a r t s  of t h e  body. There  i s  no head ing  f o r  c h i l d  o r  



ch i ld ren , .  C h i l d r e n ' s  Accidents  i s  under ACCIDENT-CHILDREN; C h i l d r e n ' s  
Em.ergency Servi.c,es i.s un.der EMERGENCY SERVICES; C h i l d r e n ' s  I n j u r i e s  
i s  under IN,.IUJXt'Y; C h i l d r e n ' s  S a f e t y  Dev.i.ces i s  under SAFETY DEVICES 
a n d / o r  SEAT. BIILTS; and C h i l d r e n ' s  S e a t  B e l t s  go under SEAT BEL,TS, and /o r  
SAFETY DEVICES, and /'ox PASSENGER S.AFETY . 

3.4.3.  HSRIC SIJBSECT INDEX FACETS. The t h i r d  and t h e  l a t e s t  of 
t h e s e  t h e s a u r u s e s  i s  t h e  HSRIC S u b j e c t  Index F a c e t s .  Its f a c e t e d  
approach t o  s h j e c t  i ndex ing  seems t o  p rov ide  t h e  most e f f e c t i v e  means 
f o r  vocabulary  c o n t r o l  a s  w e l l  a s  f o r  c o o r d i n a t e  indexing  w i t h  s p e c i f i c  
and g e n e r i c  s e a r c h i n g  c a p a b i l i t y  and has  been adopted by a number of 
t h e s a u r u s e s  which  have appeared r e c e n t l y  (1) . 

As i n  d e s c r i p t o r  i n d e x i r ~ g ,  a composite  document i s  broken down 
i n t o  s i m p l e r  concepts  ox i d e a s  t h a t  j o i n t l y  d e p i c t  t h e  document's s u b j e c t  
c o n t e n t s ,  what q u e s t i o n s  tlie docurnent i s  l i k e l y  t o  answer,  and how i t  
i s  l i k e l y  t o  be asked f c r .  Tlne second s t e p  i s  t h e  coding of t h e  dcrcunient 
acco rd ing  t o  t h e  concepts  i t  p r e s e n t s  by s e l e c t i n g  a s  many codes from 
t h e  HSRIC s u b j e c t  i.ndex f a c e t s  as r e q u i r e d  t o  adequa te ly  d e s c r i b e  t h e  
document 's  c o n t e n t s .  Here t h e  f a c e t e d  approach i s  b e t t e r  tha.n a  
s t r a i g h t  a l p h a b e t i c  l i s t i n g  of d e s c r i p t o r s ,  The emphasis i s  on indexing  
(and r e t r i e v a l )  by concepts  and g e n e r i c  s t r u c t u r e ,  s o  t h a t  one does n o t  
become e n t a n g l e d i n  t h e  seman t i c  c o n f l i c t s  r e s u l t i n g  from t h e  f a c t  t h a t  
some words a r e  used i n  a v a r i e t y  of d i s c i p l i n e s .  

'The indexe r  s e l e c t s  terms ( s u b j e c t  codes)  by a " t ab le -o f - con ten t s "  
approach ( s e e  below) r a t h e r  t han  a d i c t i o n a r y  and c r o s s - r e f e r e n c e  
approach.  The indexe r  can look  a t  a document, s e e  an i d e a  o r  concept  
( i n  h i s  mind ' s  eye)  , t u r n  t o  t h e  code page ,  r e f i n e  t h e  i d e a ,  and 
s e l e c t  a  code,  w i thou t  worry ing  abou t  word usage o r  s eman t i c  l i n k s  
t o  a u t h o r i z e d  term usage a c r o s s  d i s c i p l i n e s .  

Tab le  of Contents  t o  Highway S a f e t y  Sub jec t  Index 
COMPONENTS (Objec t s ,  P h y s i c a l  E n t i t i e s  of t h e  System) 

M a t e r i a l s  
Ways (Roads) 
Veh ic l e s  
People  
Soc ie ty  (Organ iza t ions  of People)  

OPERATIONS (Verbs, Act ions  of t h e  System) 
T r a f f i c  
Regu la t ion  and C o n t r o l  
S e r v i c e s  
Accidents  ( i n c l u d e s  I n j u r y )  

ENVIROmENT ( N a t u r a l  Environment) 
Space (Geography) 
Time 
Weather 

ASPECTS ( P e r s p e c t i v e s ,  P o i n t s  of View of t h e  System) 
P h y s i c a l  
Biomedical  
P s y c h o l o g i c a l  
Educa t iona l  
Lega l  
Socioeconomic 



TOOLS 
D i s c i p l i n e s  
Methods 
Equipment 
Report  Type 

The i ndex ,  t hen ,  i s  a  s e t  of s t r u c t u r e d  term groups .  F igu re  8 i s  
an  i n fo rma l  d e p i c t i o n  of t h e  r e l a t i o n s h i p  of f a c e t s ,  i . e . ,  a  " s t i c k -  
f i gu re ' '  t a b l e  of c o n t e n t s .  F igu re  9 shows a  method of p i c t u r i n g  motor 
v e h i c l e  i n s p e c t i o n  from t h e  l e g a l  and p h y s i c a l  s t a n d p o i n t s ;  s u b j e c t  
terms a r e  n o t  p r ecoo rd ina t ed  du r ing  indexing  b u t  a r e  j o ined  ( coo rd ina t ed )  
f o r  r e t r i e v a l .  

The HSRIC Thesaurus ha s  been a p p l i e d  t o  over  5,000 documents a t  
HSRIC. Among t h e  advantages  claimed a r e  t h e  fo l l owing :  

(1) I t  i s  e s p e c i a l l y  des igned  f o r  indexing  and r e t r i e v i n g  
i n fo rma t ion  on highway s a f e t y .  

(2) Emphasis i s  on r e t r i e v a l  by concepts  and g e n e r i c  s t r u c t u r e ,  
bypass ing  t h e  semant ic  problems i n  a  m u l t i - d i s c i p l i n e  
mi s s ion .  

(3) A g e n e r i c - s p e c i f i c  c a p a b i l i t y  i s  provided;  t h u s ,  deep 
i ndex ing  s t i l l  pe rmi t s  g e n e r a l  browsing. 

(4)  I t  p rov ides  an e f f e c t i v e  mechanism f o r  vocabulary  c o n t r o l .  
(5) S ince  only t h e  b a s i c  concepts  a r e  l i s t e d ,  t h e  system i s  

r e l a t i v e l y  s t a b l e  and can e a s i l y  accommodate new s u b j e c t s  . 
However, t h i s  does n o t  p r even t  p r ecoo rd ina t i ng  h e a v i l y  
used s u b j e c t s ,  

( 6 )  The system can be e a s i l y  adapted  f o r  computer use .  
The Thesaurus i s  under con t inu ing  development and c o n t a i n s  an  

a l p h a b e t i c  index  t o  a l l  t h e  terms.  

3.5. MACHINE INDEXING AND RETRIEVAL 

A t  p r e s e n t ,  t he  on ly  computer-based o p e r a t i o n a l  i n fo rma t ion  
r e t r i e v a l  system i n  t h e  f i e l d  of highway s a f e t y  seems t o  be  t h e  Highway 
Research In fo rma t ion  S e r v i c e .  The system i s  an  o f f - l i n e  o p e r a t i o n  and i s  
used t o  s t o r e  and r e t r i e v e  index  and a b s t r a c t  f i l e s  of documents and 
r e sea rch - in -p rog re s s  n o t i c e s .  HSRIC i s  engaged i n  deve loping  a  p r o t o t y p e  
of an on - l i ne  computer system of index  r e t r i e v a l .  

Ou t s ide  t h e  f i e l d  of highway s a f e t y ,  a  number of computer-based 
on - l i ne  i n fo rma t ion  r e t r i e v a l  sys tems ,  such a s  COLEX a t  t h e  Systems 
Development Corpora t ion  and TIP a t  t h e  Massachuse t t s  I n s t i t u t e  of 
Technology, a r e  now i n  o p e r a t i o n .  These systems and t h e  f e a s i b i l i t y  
of a  s i m i l a r  system f o r  u se  by t h e  N a t i o n a l  Highway S a f e t y  Documentation 
Center  (NHSDC) were explored  i n  S e c t i o n  5. I t  should  be no ted  t h a t  most 
of t h e s e  mechanized i n fo rma t ion  systems d e a l  on ly  w i t h  t h e  s t o r a g e  and 
r e t r i e v a l  of document c i t a t i o n s  and,  sometimes, a b s t r a c t  f i l e s ,  and 
t h a t  t h e  p roces s ing  of i n fo rma t ion  i n t o  s t o r a g e  and t h e  c o n t e n t s  
a n a l y s i s  of documents a r e  s t i l l  done manual ly.  Also ,  a  common f e a t u r e  
of most mechanized i n fo rma t ion  systems i s  t h e  c o n s i s t e n t  u n d e r - u t i l i z a t i o n  
of t h e  s e a r c h  c a p a b i l i t i e s  o r i g i n a l l y  advanced a s  t h e  major  r a t i o n a l e  
f o r  system implementat ion.  NASA and MEDLARS (Medical L i t e r a t u r e  Analys i s  
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FIGURE 8. HIGHWAY SAFETY COORDINATE INDEXING FACETS 



COMPONENTS a r e  t h e  t a n g i b l e  i t e m s ,  t h i n g s ,  o r  e n t i t i e s  t h a t  make up 
a highway t r a n s p o r t  system. The t h r e e  key components a r e  Peop le ,  
V e h i c l e s ,  and W_avs ( o r  Roads).  Veh ic l e s  and Roads a r e  made of M a t e r i a l s ,  
and People  m a n i f e s t  themselves i n  t h e  form of Soc i e ty  (communit ies ,  
c o r p o r a t e  b o d i e s ,  and governments) which p r o v i d e  a n  o r g a n i z a t i o n a l  
background f o r  highway t r a n s p o r t a t i o n  o p e r a t i o n s .  

OPERATIONS a r e  t h e  " v e r b s ~ '  t h a t  i s ,  t h e  a c t i o n s  and i n t e r a c t i o n s  
of t h e  components. Here we f i n d  t r a f f i c  jams and a c c i d e n t s .  

ENVIRONNENT r e f e r s  t o  n a t u r a l  environment  of Space,  Time, and 
Weather ,  t h a t  a f f e c t s  a l l  components and a l l  o p e r a t i o n s .  

ASPECTS a r e  p o i n t s  of view o r  p e r s p e c t i v e s  from which one can  look  
a t  highway s a f e t y .  

TOOLS a r e  f o r  problem s o l v i n g .  D i s c i p l i n e s  a r e  t h e  t r a d i t i o n a l  
academic a r e a s  of s t udy  such a s  mathemat ics ,  medic ine ,  highway eng inee r ing  
Methods c o n s i s t  of t h e o r e t i c a l  ~ r o c e d u r a l  t e c h n i q u e s ,  such  a s  s t a t i s t i c a l  
a n a l y s i s ,  t h a t  may be used t o  s t u d y  t h e  problems of highway s a f e t y .  
Equipment c o n s i s t s  of hardware n e c e s s a r y  t o  conduct  a program, exper iment ,  
o r  s t u d y .  

FIGURE 9 .  HSRIC FACETS 



and R e t r i e v a , l  Sys tems) ,  two of t h e  most p u b l i c i z e d  sys t ems ,  a r e  
r e p o r t e d  t o  be devo t ing  only  a s m a l l  p o r t i o n  of t h e i r  t o t a l  c a p a b i l i t y  
t o  pex:foxming s e a r c h e s  (110). Si.irve:ys irave shown that :  o1-il.y a  mall. 
f r a c t i o n  of a l l  i n q t . ~ % r i e s  a r e  sui.ta'b1.e for ~vcacl~ine searclriiz~g ( 4 ) .  Thus 
mechan.:i.zed se l r s i ce  can. ot1l.y suppl.ernei~t a coave.mti.oria1. s e r v i c e .  
R e l a t i v e l y  Ini>x:e u s e f u l  arid quant i . t ive l .y  g r e a t e r  task:$ perrfo~med by t h e s e  
sys terns appea.r. t o  be i n  p u b l i c a t i o n s  annr3,uni:ements a.nd l i s t s .  

The problem of s t o r a g e  i s  e s s e n t i a l l y  t h a t  of p rov id ing  a c c e s s  t o  
documents, A l i b r a r y  may p rov ide  t h e  needed document from i t s  own 
c o l l e c t i o n s ,  o r ,  a s  i t  happens sometimes,  i t  may have t o  depend on 
o u t s i d e  sou rces .  T r a d i t i o n a l l y ,  L i b r a r i e s  have t r i e d  t o  s o l v e  , t h i s  
problem through i n t e r l i b r a r y  l o a n s ,  which i s ,  and w i l l  p robably  remain,  
t h e  most e f f e c t i v e  way t o  meet demands f o r  c e r t a i n  types  of documents, 
such  a s  t h o s e  out; of p r i n t ,  r e l a t i v e l y  o l d ,  o r  needed only  i n f r e q u e n t l y ,  
Re l i ance  on i n t e r l i b r a r y  l o a n  by i t s e l f ,  however, i s  u n s a t i s f a c t o r y  f o r  
a number of r ea sons .  The system i s  dependent  on t h e  g e n e r o s i t y  of  a  
few l a r g e  l i b r a r i e s  t h a t  appear  t o  be doing most of t h e  l end ing .  Thus,  
t h e  Bureau of Railway Economics L i b r a r y  r e p o r t e d  l end ing  ove r  900 i t ems  
and borrowing only  about  20 i t ems  i n  1966;  a  s i m i l a r  r e p o r t  was made 
by t h e  Bureau of P u b l i c  Roads L i b r a r y .  Another  d i f f i c u l t y  i s  t n e  l a c k  
of d u p l i c a t i n g  f a c i l i t i e s  i n  l i b r a r i e s ,  e . g . ,  t h e  Bureau of P u b l i c  
Roads L i b r a r y ,  which o f t e n  have t h e  d e s i r e d  documents; t h i s  p r e s e n t s  
a  problem when a  documen,t i s  needed s imul t aneous ly  by a  number of 
l i b r a r i e s .  I t  i s  d e s i r a b l e ,  t h e r e f o r e ,  t o  supplement i n t e r l i b r a r y  
l o a n  w i t ' r i  a  system of secondary  d i s t r i b u r r i o n  of p u b l i c a t i o n s ,  such a s  
t h e  Cl-ear ingl~ouse  f o r  F e d e r a l  S c i e n t i f i c  and T e c h n i c a l  In fo rma t ion  o r  t h e  
E d u c a t i o n a l  Research In fo rma t ion  Center  (ERIC). 

T h i s  a l s o  b r i n g s  up t h e  problem of copyr igh t .  I t  i s  t h e  p r a c t i c e  
of  many l i b r a r i e s  a t  t h e  p r e s e n t  t ime t o  make s i n g l e  cop ie s  of j o u r n a l  
a r t i c l e s  t o  meet i n d i v i d u a l  r e q u e s t s .  The N a t i o n a l  Medical  L i b r a r y ,  
which makes a v a i l a . b l e  s i n g l e  photo  cop ie s  of a r t i c l e s  through i n t e r -  
l i b r a r y  l o a n ,  a l s o  has  p l a n s  t o  develop a g r a p h i c  image, s t o r a g e ,  and 
r e t r i e v a l  system t o  be ope ra t ed  p a r a l l e l  w i t h  MEDLARS. This  sys tem 
would s t o r e  micro-images of t h e  t e x t s  of i n d i v i d u a l  a r t i c l e s ,  and 
would be t h e  b a s i s  f o r  p rov id ing  u s e r s  w i t h  hard cop ie s  of a r t i c l e s  
whose c i t a t i o n s  have been r e t r i e v e d  by computers .  T h i s  i s  f a r  from 
be ing  a  uniform o r  u n i v e r s a l  p r a c t i c e  a t  p r e s e n t ,  and t h e  l e g a l  s t a t u s  
of such  s e r v i c e s ,  which i s  n o t  c l e a r  under e x i s t i n g  law, depends upon 
t h e  d e f i n . i t i o n  of " f a i r  use!' An ad  hoc Task Group on Lega l  Aspects  
i nvo lved  i n  i n f o r m a t i o n  sys t ems ,  s e t  up by COSATL, recommended in 
J u l y  1967 " tha t .  f u r t h e r  s t u d y  of t h i s  problem be made" and ' ' t h a t  a 
c o m i s s i o n  be  e s t a b l i s h e d  t o  s t u d y  t h e  problems of t h e  c o p y r i g h t  l'aw 
a s  a p p l i e d  t o  comp~sters  and t o  in fo rma t ion  systems' '  ( 3 ) .  

Another  a s p e c t  of t h e  problem of s t o r a g e  i s  t h e  r e g u l a r  rernov(a1 of 
r a r e l y  used documeizts, o r  "dead weight;' from t h e  s h e l v e s  and c a t a l o g s  
t o  improve c o l l e c t i o n s  and s e r v i c e .  These documents, howeve:c, should  
b e  avai.1a'bl.e t o  u s e r s  i f  and whezl needed. The need could  be  met by 
s e t t i n g  up an a r c h i v e  o r  s t o r a g e  c o l l e c t i o n  a t  one of t h e  p a r t i c i p a t i n g  



l i b r a r i e s ,  t he reby  e x p e d i t i n g  i n t e r l i b r a r y  l o a n  and b i b l i o g r a p h i c  work 
and ensu r ing  t h a t  r e s e a r c h e r s  w i l l  have t h e  neces sa ry  i n fo rma t ion .  
Because of t h e  n a t u r e  of highway s a f e t y  l i t e r a t u r e ,  such a  s t o r a g e  
c o l l e c t i o n  would be  e s t a b l i s h e d  i n  a  l i b r a r y  which a l r e a d y  has  a  
comprehensive c o l l e c t i o n  and a l s o  has  adequate  copying and r ep roduc t ion  
f a c i l i t i e s .  

3.7. SUMMARY 

Although t h e  l i t e r a t u r e  of highway s a f e t y  i s  r e l a t i v e l y  s m a l l  
compared t o  t h a t  of o t h e r  f i e l d s  i n  s c i e n c e  and e n g i n e e r i n g ,  i t  i s  
s c a t t e r e d  among t h e  l i t e r a t u r e s  of v a r i o u s  o t h e r  s u b j e c t  f i e l d s .  
Books pub l i shed  by commercial p u b l i s h i n g  houses form only a s m a l l  
f r a c t i o n  of  t h e  t o t a l  l i t e r a t u r e  of t h e  f i e l d .  J o u r n a l  a r t i c l e s  c o n s t i -  
t u t e  about 75 t o  80 p e r c e n t  of t h e  t i t l e s  r eques t ed  by r e s e a r c h  workers  
a s  announced by l i b r a r i e s  i n  t h e i r  a c c e s s i o n  l is ts .  A major  p o r t i o n  
of t h e  l i t e r a t u r e  n o t  pub l i shed  i n  j o u r n a l s  c o n s i s t s  of r e p o r t s  
pub l i shed  by s o c i e t i e s ,  f ounda t ions ,  u n i v e r s i t i e s  and r e s e a r c h  
i n s t i t u t i o n s  , and s t a t e  and f e d e r a l  government agenc i e s .  

I t  i s  obvious t h a t  t r a d i t i o n a l  a c q u i s i t i o n  procedures  a r e  n o t  
adequate  t o  meet t h e  c h a l l e n g e  of t h i s  k ind  of l i t e r a t u r e .  The most 
e f f e c t i v e  procedures  seem t o  b e  r e g u l a r  scanning  of j o u r n a l s  and 
d i r e c t  c o n t a c t  w i th  t h e  producer  of highway s a f e t y  i n fo rma t ion .  I n  t h e  
second phase of t h i s  c o n t r a c t  we took a  c l o s e r  look  a t  agenc i e s  t h a t  
g e n e r a t e  i n fo rma t ion  l i k e l y  t o  b e  u s e f u l  t o  workers  i n  highway s a f e t y .  

I t  i s  a l s o  obvious t h a t ,  because  of t h e  s u b j e c t  sp read  of  highway 
s a f e t y  l i t e r a t u r e ,  no s i n g l e  l i b r a r y  can a c q u i r e  a l l  t h e  m a t e r i a l s  
needed by workers  i n  t h e  f i e l d  of highway s a f e t y .  There i s  a  need,  
t hen ,  f o r  a  system of r e s o u r c e  s h a r i n g  among v a r i o u s  l i b r a r i e s /  
i n fo rma t ion  c e n t e r s  t o  be  f a c i l i t a t e d  by t h e  compi la t ion  of a  union 
c a t a l o g .  Such coope ra t ion  should  l e a d  t o  a  system o r  network of 
i n f o r m a t i o n  c e n t e r s .  Such a  network i s  a l r e a d y  beginning  t o  emerge. 
However, a t  p r e s e n t ,  i t  e x i s t s  p r i m a r i l y  on a  vo lun ta ry  b a s i s ,  which 
r e s u l t s  i n  l e s s  t han  maximum e f f i c i e n c y  i n  s e r v i c e  and i n  f a i l u r e  t o  
e x p l o i t  t h e  b e s t  a v a i l a b l e  c o l l e c t i o n  f o r  a  g iven  purpose .  The 
fo l lowing  f a c t o r s  c o n t r i b u t e  t o  t h e  problem: 

(1) Absence of a  union c a t a l o g  of l i t e r a t u r e  on highway s a f e t y  
(2 )  Communication d i f f i c u l t i e s  
( 3 )  Lack of adequate  f a c i l i t i e s  f o r  secondary d i s t r i b u t i o n  of  

f u l l  t e x t  cop ie s  
( 4 )  User r e s t r i c t i o n s  

To i n c r e a s e  coope ra t ion  and communication among t h e  v a r i o u s  c o n s t i t u e n t s  
of t h i s  network,  t h e r e  i s  a  need f o r  c o o r d i n a t i o n  of c e r t a i n  l i b r a r y  
p rocedures ,  p a r t i c u l a r l y  r ega rd ing  r u l e s  f o r  d e s c r i p t i v e  c a t a l o g i n g  
and,  i f  p o s s i b l e ,  indexing .  The COSATI S tanda rd ,  supplemented by t h e  
new Anglo-American Cata loging  Rules f o r  any s p e c i f i c  f a c t o r s  n o t  
covered by i t ,  may b e  adapted  f o r  d e s c r i p t i v e  c a t a l o g i n g .  On t h e  
b a s i s  of our  expe r i ence  and a  c r i t i c a l  examinat ion of t h e  e x i s t i n g  
t h e s a u r u s e s ,  we recommend t h a t  a thesau rus  based on f a c e t e d  p r i n c i p l e s  
be  cons ide red .  Coopera t ive  c a t a l o g i n g  and r e t r i e v a l  should  a l s o  be  
explored  ( S e c t i o n  5 ) .  



Mechanized i n f  o m a t i a n  sys terns can, a t  p r e s e n t ,  only supplement 
a well-concei.ved system; they cannot r e p l a c e  i t .  They can perform 
r e l a t i v e l y  more u s e f u l  and q u a n t i t a t i v e l y  g r e a t e r  t a s k s  i n  the product ion 
of p u b l i c a t i o n  anncauncements and l i s t s .  'She f e a s i b i l i t y  and p o t e n t i a l  
ex,ten.fr 06 1:b.ei-e use l ~ y  t h e  Na t iona l  Ili.gtzway S a f e t y  Uocumentai:ion Cc- = n t e r  
w i l l .  'be explored a s  a p a r t  o f  Tasltl C.  

To prsvid.e u s e r s  oL highway s a f e t y  infonna.t ion wi th  a l l  t h e  
documents they might need, a system o f  i n t e r l i b r a r y  lending should b e  
encouraged; t h i s  sl:lould be  supplemented 'by a system of secondary 
d i s t r i b u t i o n  of publica,t:ions and an a rch ive  con ta in ing  m.ateria1.s t h a t  
a r e  r a r e l y  used. 



4 .  REVIEW AND UPDATING OF TASK A AND B RESULTS 

Three  i n t e r i m  r e p o r t s  on Tasks A and B have been pub l i shed  (1-3).  
I t  i s  f r u i t f u l  a t  t h i s  p o i n t  t o  review t h e  h i g h l i g h t s  of each of t h e s e  
r e p o r t s  and t o  b r i n g  t h e  d e s c r i p t i o n  of e x i s t i n g  procedures  up t o  d a t e .  

Summaries of t h e  t h r e e  r e p o r t s  a r e  p re sen ted  a lphabet ica l ly- -GE,  
HSRI, SDC. Each s e c t i o n  is quoted d i r e c t l y  excep t  f o r  t h e  u n d e r l i n i n g  
and f o o t n o t e s  provided  by t h e  p r e s e n t  a u t h o r .  
I. Gene ra l  E l e c t r i c ,  TEMPO 

The fo l lowing  i s  t h e  complete  S e c t i o n  1 (Summary) from t h e  GE 
TEMPO i n t e r i m  r e p o r t  (wi thout  F igu re  1-1) .  The GE r e p o r t  p rov ides  an 
e x t e n s i v e  review of t h e  u s e r  p o p u l a t i o n .  

PRESENT CIRCUMSTANCES 

A f t e r  complet ing t h e  work o u t l i n e d  i n  Tasks A and B ,  t h e  
fo l l owing  o b s e r v a t i o n s  can be made. 

The User Popu la t i on  

The highway s a f e t y  u s e r  p o p u l a t i o n  appea r s  t o  be  very  l a r g e  
and d i f f u s e .  The s tudy  i d e n t i f i e d  36 communities comprising 
fou r  d i s t i n c t  u s e r  groups.  

The s i z e  of t h e  u s e r  p o p u l a t i o n  is  more appa ren t  t han  r e a l .  
Some of t h e  peop le  a r e  involved  i n  highway s a f e t y  some of 
t h e  t ime.  

Communication e x i s t s  w i t h i n  each u s e r  community, t h e  most 
e f f e c t i v e  be ing  in fo rma l .  

A r e p e a t e d l y  exp re s sed  op in ion  was t h a t  t h e r e  a r e  ve ry  few 
q u a l i t y  r e s e a r c h e r s .  

The Body of L i t e r a t u r e  

There i s  c u r r e n t l y  no adequa te  way t o  d e l i m i t  t h e  l i t e r a t u r e  
of t r a f f i c  s a f e t y .  

That  much of t h e  e x i s t i n g  l i t e r a t u r e  concern ing  t r a f f i c  
s a f e t y  i s  s u s p e c t  was a  s t r o n g l y  expressed  op in ion  of 
r e s e a r c h e r s .  

I n c r e a s i n g  emphasis on t r a f f i c  s a f e t y  r e s e a r c h  a t  t h e  f e d e r a l  
and s t a t e  l e v e l s  w i l l  have a  marked e f f e c t  on t h e  q u a n t i t y  of 
l i t e r a t u r e  du r ing  t h e  nex t  decade.  

The amount of p u b l i c  i n fo rma t ion  m a t e r i a l  is  enormous and 
t h e r e  i s  no way t o  measure i t s  e f f e c t i v e n e s s .  

The E x i s t i n g  In fo rma t ion  Sys tem 

There i s  no means f o r  t h e  e x i s t i n g  i n f o r m a t i o n  system t o  
i n t e g r a t e  r e s e a r c h  r e s u l t s  t o  g i v e  every t ype  of u s e r  w i t h i n  
and among groups an overview of t o t a l  t r a f f i c  s a f e t y  a c t i v i t i e s .  

The s i n g l e  most p r e s s i n g  need f o r  t h e  system i s  t o  p a s s  on t h e  
r e s e a r c h  r e s u l t s  t o  t h o s e  concerned w i t h  t h e i r  a p p l i c a t i o n .  



The primary means of  i n f o r m a t i o n  t r a n s f e r  i s  v i a  t h e  
iubEo~~i~.aP investig2ltor.- to-investigi~' i t0r r o u t e ,  

'The m a j o r i t y  of i n f o r m a t i o n  a c t i v i t i e s  which have  some 
f u n c t i a n a . l  r e l a t i o l : ~  t o  t r a f f i c  s a f e t y  a r e  concerned wit.h 
s e r v i n g  tlne o rgan iza t ion ,  hous ing  them. 

The most  s i g n i f i c a n t  growth i n  t h e  l i t e r a t u r e  from t h e  
r e s e a r c h  community w i l l  r e s u l t  from t h e  NHSB c o n t r a c t i n g  
program and th,e e s t a b l i s h m e n t  u f  t h e  Research Cen te r .  

The p r e s e n t  i n f o r m a t i o n  b a s e ,  as i t  can be deduced from 
s t a t e m e n t s  of i n . f o m a t i o n  peop le  :in f i e l d s  r e l a t e d  t o  
highway s a f e t y ,  i s  i n  t h e  25,000 t o  50,000 documents 
range.  

INFORMATION NEEDS 

C l a s s i f i c a t i o n  of Needs 

The i n f o r m a t i o n  needs of  t h e  36 u s e r  communities i s  displayled 
i n  F igu re  1-1. The need i s  expres sed  by one of t h r e e  values--  
ma jo r ,  minor ,  o r  community-oriented. A major  need i n d i c a t e s  
a  d e f i n i t e  e x p r e s s i o n  of need by t h e  community; a  minor need 
i n d i c a t e s  a  d e s i r e ,  b u t  n o t  a n e c e s s i t y ;  and a  community-oriented 
i n d i c a t i o n  i s  a s s i g n e d  t o  t h e  e x p r e s s i o n  of a  need f o r  an  
i n f o r m a t i o n  s e r v i c e  o r  p roduc t  t a i l o r e d  t o  a s p e c i f i c  community, 
e .  g  . , an annua l  rev iew f o r  med ica l  p r a c t i t i o n e r s .  

A c o n s i s t e n t  s e t  of i d e n t i f i e d  needs was f o r  a  c e n t r a l  s o u r c e  
of i n f o r m a t i o n  and an  announcement s e r v i c e .  C o r o l l a r y  t o  such a  
need i s  t h e  development of some means of vocabulary  c o n t r o l ,  
such a s  development of a  t h e s a u r u s .  The need f o r  a  c u r r e n t  
awareness o r  SDI s e r v i c e  was r a r e l y  expres sed  i n  t h e  r e s e a r c h  
u s e r  group b u t  was r e p e a t e d l y  expres sed  by mem'bers of t h e  
a p p l i c a t i o n s  u s e r  group.  

Secondary i n f o r m a t i o n  p roduc t s  were i d e n t i f i e d  a s  a s t r o n g  
i n f o r m a t i o n  need which t h e  NTSDC w i l l  have t o  s a t i s f y .  Some of 
t h e s e  p r o d u c t s  which a r e  g e n e r a l l y  needed a r e :  s t a t e - o f - t h e - a r t  
r ev i ews ,  annua l  rev iews,  and research- i .n-progress  summaries. 
I n  t h e  communities which a r e  p r i m a r i l y  concerned w i t h  t h e  conver- 
s i o n  of r e s e a r c h  f o r  p u b l i c  use  a s t r o n g  e x p r e s s i o n  of need. i s  
i n d i c a t e d  f o r  such i n £  ormat ion  p roduc t s  as news l e t t e r s ,  b u l l e t i n s  ; 
d a t a  compi l a t ions ;  f a c t  s h e e t s ,  speeches  and p r e s s  r e l e a s e  s e r v i c e ;  
and a u d i o - v i s u a l  m a t e r i a l s ,  l i s t s ,  g u i d e s ,  and e v a l u a t i v e  reviews.  

The need f o r  some mechanism t o  p r e s e n t  r e s e a r c h  r e s u l t s  
i n  a  form unde r s t andab le  t o  t h e  i n t e l l i g e n t  layman was r e p e a t e d l y  
emphasized. Th i s  need i s  l a b e l e d  T r a n s l a t i o n  of Research i n  
F i g u r e  1-1. 

User Community P r i o r i t i e s  

Due t o  c u r r e n t l y  a c t i v e  programs,  c e r t a i n  of t h e  36 u s e r  
communities i d e n t i f i e d  i n  F igu re  1-1 w i l l  r e q u i r e  p r i o r i t y  by 
t h e  NTSDC t o  s a t i s f y  t h e i r  i n f o r m a t i o n  needs .  To b e  meaningful  



t h e s e  p r i o r i t i e s  should  r e l a t e  t o  t h e  o b j e c t i v e s  of  t h e  t r a f f i c  
s a f e t y  program e s t a b l i s h e d  by NHSB and now underway. The 
communities judged t o  b e  dese rv ing  of p r i o r i t y  c o n s i d e r a t i o n  a r e :  

P o l i c y ,  P l ann ing ,  and Management Research 
P o l i c y  and L e g i s l a t i v e  Agencies 
S t a t e  T r a n s p o r t a t i o n  Coordina t ing  Agencies 
Regula tory  and L icens ing  Agencies 
Veh ic l e  Non-Manufacturing Research 
Sys tems Opera t ions  Research 

S p e c i a l  S e r v i c e s  and P roduc t s  

I n  a d d i t i o n  t o  t h e  g e n e r a l  s t a t e m e n t  of  needs a number of 
s u g g e s t i o n s  were made f o r  mi sce l l aneous  p u b l i c a t i o n s  t h a t  t h e  
NTSDC could  p r e p a r e  t o  a s s i s t  v a r i o u s  communities. These a r e  
i d e n t i f i e d  throughout  S e c t i o n  5. 

There i s  a  c l a s s  of u s e r  need t h a t  goes beyond t h e  d e f i n e d  
scope  of t h e  Documentation Cen te r .  This  need is  f o r  e v a l u a t i o n  
of r e s e a r c h  in fo rma t ion ,  e d u c a t i o n a l  m a t e r i a l s ,  pamphle ts ,  
b r o c h u r e s ,  i n s t r u c t i o n a l  m a t e r i a l s ,  and a u d i o v i s u a l  a i d s .  I t  
i s  perhaps  unreasonable  from a  p r a c t i c a l  s t a n d p o i n t  t h a t  t h e  
NTSDC can be  expected  t o  d i r e c t l y  perform any of t h e s e  e v a l u a t i o n  
t a s k s .  C e r t a i n l y  e v a l u a t i o n  w i l l  become a  l e s s  s i g n i f i c a n t  
need w i t h  t h e  q u a l i t y  c o n t r o l  which w i l l  r e s u l t  from t h e  NHSB 
c o n t r a c t i n g  program and e s t a b l i s h m e n t  of t h e  N a t i o n a l  T r a f f i c  
S a f e t y  Research Cen te r .  I n  t h e  i n t e r i m ,  t h e  Documentation 
Cen te r  can encourage e v a l u a t i o n  by o t h e r  o r g a n i z a t i o n s  a s s o c i a t e d  
w i t h  t h e  highway s a f e t y  f i e l d .  

F i n a l l y ,  one i n t e r v i e w e e  made t h e  a s t u t e  o b s e r v a t i o n  t h a t  
t h e  s u c c e s s  of t h e  ~ S D C  w i l l  depend i n  l a r g e  p a r t  on s u f f i c i e n t  
s e l f - p u b l i c i t y  t o  make p o t e n t i a l  u s e r s  aware of i t s  e x i s t e n c e .  

One p o i n t  can be  c l a r i f i e d  i n  t h e  l a s t  s e c t i o n  of t h e  GE i n t e r i m  
r e p o r t  d i s c u s s i n g  e x i s t i n g  system e v a l u a t i o n .  As p a r t  of  r e t r i e v a l  
e v a l u a t i o n ,  i t  was no ted  t h a t :  

I n  t h e  newer and emerging system e l emen t s ,  t h e  
concept - thesaurus  approach i s  t h e  r u l e .  The e x c e p t i o n  
t o  t h i s  s t a t e m e n t  is  t h e  approach adopted by t h e  HSRIC. 
T h i s  c l a s s i f i c a t i o n  scheme i s  of i n t e r e s t  and may prove  
t o  be  of  u se .  

To avo id  any p o s s i b l e  misunde r s t and ing ,  i t  should  be mentioned t h a t :  
The HSRIC s t r u c t u r e d  t h e s a u r u s  i s  n o t  a  t r a d i t i o n a l  

c l a s s i f i c a t i o n  scheme, A concept - thesaurus  i s  used i n  a  
(pos t - )  c o o r d i n a t e  r e t r i e v a l  scheme. A f a c e t e d  a n a l y s i s  
was used t o  p rov ide  vocabulary  s t r u c t u r e  and c o n t r o l  
( s e e  Appendix E ) .  

11. The U n i v e r s i t y  of Michigan,  Highway S a f e t y  Research I n s t i t u t e  

S e c t i o n  4 of  t h e  HSRI i n t e r i m  r e p o r t  con ta ined  t h e  fo l lowing  
t e n t a t i v e  ~ecommendat ions :  



OD 
C 4-J 
-4 m 5 2. 
--I E 
a4L2 
a, m 

5 $ 
fi aJ 
-4 > 

-d 
CI U 

-5 2 
0 a, 
a a 

0 
bl! 
6 c 
-4 (d 
w 
Ll o 
cd 7 
iJ s 
m .. 
cd m 

ffl 
ffl .rl 
a o 
-4 -d z -2 
Ll U 
a o a 
d 
5 % 
u a, 

U 

w 
C 

r n .  

El 8 
+I 
fn $4 
h 0 
m u 

cd 
4 N 
cd > - 
ffl U3 
-4 Pi 
k 4 
u 
a , .  
!=4 0 

Z 
ffl 

Ei -5 
m dJ 

ffl 
E3-I 

g -2 
m 

Fc 
0 4 

m - U 
3 -4 
ld d 
d C 

U - a, 
rn E-c 
k 
a, z 
0 
0 u 
2z 0 = Z 



t h e  u s e r s  a s  c o n s t i t u t i n g  a  group of  cus tomers ,  t h e  
s a t i s f a c t i o n  of whose needs i s  t h e  b a s i s  f o r  t h e  e s t a b l i s h -  
ment and cont inued  e x i s t e n c e  of t h e  sys tem and f o r  t h e  
c r e a t i o n  and main tenance  of  any p a r t i c u l a r  s e r v i c e .  

4 .  Cur ren t  Awareness. The r ead ing  of j o u r n a l s  and news b u l l e t i n s  
i s  t h e  pr imary  mode of keeping a b r e a s t  (probably  through h a b i t ) .  
Each u s e r  r e a d s  t h e  j o u r n a l s  of h i s  own p r o f e s s i o n  o r  d i s c i p l i n e .  

A v a r i e t y  of  c u r r e n t  j o u r n a l s  should  be  provided  a t  
each l o c a l  i n f o r m a t i o n  a c t i v i t y  based  upon l o c a l  u s e r s '  
r e q u e s t s  and backgrounds.  M u l t i p l e  s u b s c r i p t i o n s  t o  
p o p u l a r  t i t l e s  and n o t i c e s  of c u r r e n t  a r t i c i e s  and meet ings  
of i n t e r e s t  should  be  cons ide red .  The growth of d i r e c t o r i e s  
( e .  g .  , of peop le ,  o r g a n i z a t i o n s ,  a u d i o - v i s u a l  m a t e r i a l s )  
and news b u l l e t i n s  shou ld  b e  encouraged i n  a r e a s  of concern .  
Mechanisms f o r  comprehensive n o t i f i c a t i o n  of r e s e a r c h  i n  
p r o g r e s s  should  be provided .  While t h e  u s e r  shou ld  be  l e d  
t o  e x p l o r e  new m a t e r i a l  and s o u r c e s ,  he  should  no t  be 
swamped; t echn iques  of s e l e c t i v e  d i s s e m i n a t i o n  w i l l  b e  
cons ide red  du r ing  t h e  second phase  of t h e  c o n t r a c t .  

5. Reference .  The a v a i l a b i l i t y  of r e a d i l y  o b t a i n a b l e ,  up-to-date,  
f a c t u a l  i n f o r m a t i o n  i s  impor t an t .  Th i s  ca t ego ry  subsumes t h e  
b u l k  of t h e  r e q u e s t s  ( i n  terms of numbers) t h e  c e n t e r  w i l l  have t o  
answer. (See conc lus ion  and recommendation 2 ,  on s t r u c t u r i n g  t h e  
a v a i l a b i l i t y  of s e r v i c e s . )  Such d e t a i l e d  i n f o r m a t i o n  t a k e s  many 
forms and has  a  v a r i e t y  of s o u r c e s .  

Mechanized document r e t r i e v a l  systems a r e  n o t  a s  
impor t an t  a s  systems t h a t  can p rov ide  p e r t i n e n t  d e t a i l s .  
T h i s  problem i s  cons ide red  i n  Task B ( e x i s t i n g  p rocedures )  
and w i l l  b e  expanded i n  Task C ( c e n t e r  o r g a n i z a t i o n  and 
f u n c t i o n s ) .  The s c r e e n i n g  of j o u r n a l s ,  newspapers ,  
n e w s l e t t e r s ,  and r e a d i l y  a v a i l a b l e  handbooks and r e f e r e n c e  
works shou ld  b e  cons ide red .  Summary a c c i d e n t  s t a t i s t i c s  
compiled r e g u a r l y  by t h e  N a t i o n a l  T r a f f i c  S a f e t y  Data 
Cen te r  shou ld  s a t i s f y  many r e q u e s t s .  

6 .  L i t e r a t u r e  s e a r c h e s  have p layed  a  major  r o l e  i n  h i g h w s  
s a f e t y  r e s e a r c h  i n  t h e  l a s t  y e a r  a s  new p r o j e c t s  and u s e r s  come 
i n t o  t h i s  mi s s ion -o r i en t ed  f i e l d  from a  v a r i e t y  of  d i s c i p l i n e s ,  
and a  h igh  deg ree  of c r o s s - p o l l e n i z a t i o n  of i n f o r m a t i o n  h a s  been 
r e q u i r e d .  There a r e  two problems h e r e :  (1)  weak index ing  and 
coverage  of t h e  f i e l d  by p r e s e n t  b i b l i o g r a p h i c  s e r v i c e s  ( s e e  
Task B )  and (2) weak u t i l i z a t i o n  of p r e s e n t  s e r v i c e s  ( s e e  
conc lus ion  3) . 

Communication among highway s a f e t y  c e n t e r s  should  
be improved. There a r e  s e v e r a l  t e chn iques  f o r  s t r e n g t h e n i n g  
index ing  and coverage ,  and t h e s e  w i l l  be explored  as p a r t  
of Task C.  They i n c l u d e ,  f o r  example, development of  
a u t h o r i t y  l i s t s ,  a  union c a t a l o g ,  an exchange ne twork ,  



scann ing  o f  p r o f e s s i o n a l  j o u r n a l s ,  and d i r e c t  c o n t a c t  
w i t h  sou rces  f o r  au tumat i c  d is t r : i .bu t ion  of m a t e r i a l  
t o  t h e  c e n t e r .  

7. m i e s  --- o:-t-i.veH m a t e r i a l  and 1.imited-dis tributi.011 
r e p o r t s  a ~ ~ ~ ~ ¶ & ~ n e r a J . 3 . y  a.va:Ll.a~)S.~~ a s ~ & ~ ~ ~ 1 _ ~  There i s  a 
correspondir lg corrcera about  bi lal iograplaies  and in fo rma t ion  
ser ,vi .ces being sj.~npl.e a:ompi$a.tians o f  r e f e r e n c e s  wi thou t  much 
r ega rd  f o r  the  e>e:ls tei~ce of at. Least f i l e  cop ie s  of documents. 

A s e c o n $ ~ g g ~ L ~ t r i b u t i o n o r ~ ~ ~ ~ e . n t  c lea r inghouse  
func:tioln slaould b e  es ta .b l i . s l~ed  now in conjunct ion ,  wi th  an  

-"--.,u--s."-----~"----.w------s"- 

e f f o r t  to S L T Q C : ~  the c:.l..earinghouse w:i.th ~mate r i . a l  f o r  w11ich 
cop ie s  a r e  no t  r e a d i l y  a v a i l a b l e .  Copyright  r e s  t r ict : i .ons 
rerna.in unresol .ved,  Skept-ic:ism shou:ld be expressed  about  
any in . fonna t lon  scheme t:'l-iat cannot  p-i.ov-i.de t h e  u s e r  w i t h  
a fu3.l t e x t ,  Mot:i.ficat:io~a of p u b l i s h i n g  sou rces  ar1.d 
a v a i L a b l l i t y  could  be i n t e g r a t e d  w i t h  b i b l i o g r a p h i c  
ci tat icl lzs .  1311 t h e  o t h e r  h.m.d, t h e  :;ystern should  have a  
purging  m.ecl~anism t o  remove "dead w e i g h t "  t o  a r c h i v e  
s t o r a g e  where i t  co.uld s t i l l  b e  r e t r i e v e d  b u t  would, n o t  
burden t h e  system. 

8. , t h e r e  has  been  a p r o l i . f e r a t i o n  of new i n f o r m a t i o n  
c e n t e r  a c t i . v i t e s .  (Th i s  i n  i t s e l f  i s  an  i n d i c a t i o n  of urgency. )  --- 
An in fo rma l  exchange network of c e n t e r s  i s  evo lv ing .  There 
appea r s  t o  b e  a need f o r  a  . va r i e ty  of types  ~f i n fo rma t ion  c e n t e r s  
i n  highway s a f e t y .  

Any a n t i c i p a t e d  system should  p rov ide  f o r  i n c l u s i o n  
of s p e c i a l i z e d  in fo rma t ion  c e n t e r s  based  on t h r e e  main -- 
c r i t e r i a :  s u b j e c t  need,  t h e  e x i s t e n c e  of an  ongoing 
r e s e a r c h  program a t  a  s c h o o l  o r  r e s e a r c h  i n s t i t u t i o n  i n  
t h e  s u b j e c t  a r e a ,  and t h e  p re sence  of a l a r g e  l i b r a r y .  
The developing  network of e x i s t i n g  c e n t e r s  should  b e  
enhanced through d i r e c t  p a r t i c i p a t i o n  and formal  
r e c o g n i t i o n .  Techniques f o r  t h e  enhancement of  r e s o u r c e  
s h a r i n g  w i l l  be cons ide red  i n  t h e  c . o n t r a c t b  second 
phase.  A meet ing  of a l l .  pe r sonne l  concerned w i t h  the  
handl ing  of highway s a f e t y  in fo rma t ion  has  been sugges ted  
by s e v e r a l  people .  

9 .  F i e l d  manuals and handbooks a r e  needed f o r  t h e  applicat ior* 
r e s e a r c h  r e s u l t s  and p rocedures l s t anda rds .  i n fo rma t ion .  While - 
i n fo rma t ion  s t o r a g e  and r e t r i e v a l  w i t h i n  t h e  r e s e a r c h e r - t o - r e s e a r c h e r  
c y c l e  i s  r e l a t i v e l y  w e l l  developed,  t h e  flow of i n £  ormat ion  from 
r e s e a r c h e r  t o  p r a c t i t i o n e r  i s  weak ( though t h i s  i s  n o t  s o  i n  
t h e  highway eng inee r ing  f i e l d ) .  

The p r e p a r a t i o n  of a p p l i c a t i o n  handbooks ( c o o k b o o u  
shou ld  be  provided  f o r .  Whether t h e s e  should  be  sponsored 
by o r  p repa red  by t h e  documentat ion c e n t e r  i s  n o t  c l e a r  
and w i l l  p robably  have t o  be  dec ided  on a n  i n d i v i d u a l  
b a s i s .  



10. Foreign m a t e r i a l s  usage is  l imi ted  by l ack  of a c c e s s i b i l i t y  
and f a m i l i a r i t y ,  and by re luc tance  t o  read f o r e i g n  languages. 

Use and a v a i l a b i l i t y  of f o r e i ~ n  m a t e r i a l  should be 
improved. The documentation c e n t e r  should consider  
l i m i t e d  t r a n s l a t i o n  s e r v i c e s ,  review papers of f o r e i g n  
m a t e r i a l s ,  and s e l e c t i v e  a c q u i s i t i o n  from a  wide v a r i e t y  
of f o r e i g n  sources .  

111. System Development Corporation,  Washington Operations Center 

Sect ion 111, Design Considera t ions ,  of t h e  SDC i n t e r i m  r e p o r t ,  
i d e n t i f i e d  " severa l  s a l i e n t  needs" which have been reproduced below. 
Two comments : 

(1) It i s  our recommendation t h a t  a " s ing le  po in t  of 
access" t o  a  "comprehensive c o l l e c t i o n "  be provided 
on a  t imely b a s i s  by the  development of a  union 
bibl iography (o r  ca ta log)  and a  s o l i d  network of 
e x i s t i n g  c o l l e c t i o n s .  

(2) The l a r g e  major i ty  of use r s  interviewed by SRI  d i d  
not  use microforms. Few had ever  seen a  microf iche  
(Sect ion 2 ) .  

From SDC In te r im Report ,  Sect ion 111, Design Considera t ions:  

There were s e v e r a l  s a l i e n t  needs o r  d e s i r e s  i d e n t i f i e d  i n  the  
foregoing d i scuss ion :  

There w i l l  be almost u n i v e r s a l  support  f o r  a  Nat ional  T r a f f i c  
Safe ty  Documentation Center provided t h a t  i t  w i l l  be i n  f a c t  
a  comprehensive c o l l e c t i o n  of the  wor ld ' s  s i g n i f i c a n t  t r a f f i c  
s a f e t y  l i t e r a t u r e .  

A l l  of t h e  in terviewees  want t h e  documentation c e n t e r  t o  be 
a  s i n g l e  po in t  of access  t o  the  t r a f f i c  s a f e t y  l i t e r a t u r e .  

The in terviewees  want the  c e n t e r  t o  provide access t o  the  o r i g i n a l  
t e x t  and not t o  func t ion  only a s  a  r e f e r r a l  c e n t e r .  

There i s  nea r ly  unanimous acceptance on the  p a r t  of the  use r s  and 
sources  t o  r e c e i p t  of the  o r i g i n a l  t e x t  i n  microform. 

Those members of t h e  t r a f f i c  s a f e t y  community interviewed placed 
high importance on t h e  development of a  thesaurus of concepts,  
s u b j e c t s , t e r m s ,  and nomenclature i n  t r a f f i c  s a f e t y ,  

Severa l  a l t e r n a t i v e  modes of inqu i ry  t o  the  proposed Nat ional  
T r a f f i c  Safe ty  Documentation Center were d iscussed wi th  the  
in terviewees  and a good d e a l  of enthusiasm was evidenced f o r  the  
p rov i s ion  of remote access  s t a t i o n s  a t  the  p r i n c i p a l  s i t e s ,  f o r  
i n s t a n c e ,  the  s t a t e  agencies and t h e  var ious  a s s o c i a t i o n s  
including those t h a t  we have c a l l e d  s p e c i a l  miss ion sources .  

There i s  a  s t r o n g  need f o r  a  Bureau news le t t e r .  



There i s  an expressed need f o r  a f i l e  of l e g i s l a t i o n  and l e g i s -  
l a t i v e  h i s t o r y  i n c l u s i v e  of f e d e r a l  L e g i s l a t i o n  and l e g i s l a t i o n  
oE t h e  s t a t e s  i n  t h e  a r e a  of t r a f f i c  s a f c t y  t h a t  i s  indexed wi th  
thesaurus  terms t o  a s s u r e  e a s e  of  a c c e s s ,  

A s e t  of d e f i n i t i v e  arid a u t h o r i t a t i v e  Bureau-sponsored and 
approved stiilt~?-of--thc?-art r e p o r t s  and c r i t i c a l  reviews i n  'she 
s e v e r a l  a r e a s  of t r a f f i c ,  highway, and motor v e h i c l e  s a f e t y  a r e  
needed. 

There is  a need f o r  a p e r s o n a l i t y - o r g a n i z a t i o n - f a c i l i t y  f i l e  t h a t  
could be quer ied  by any of t h o s e  access  channels o r  by the. lsaurus 
terms.  



5.  TASK C :  ANALYSIS AND RECOMMENDATIONS FOR DOCUMENTATION 
CENTER ORGANIZATION AND FUNCTIONS 

Task C was t o  conduct  a n a l y s e s  t o  s e r v e  a s  t h e  b a s i s  f o r  d e c i s i o n s  
r ega rd ing  t h e  o r g a n i z a t i o n  and f u n c t i o n s  of t h e  Documentation Cen te r ;  
and t o  p r e p a r e  recommendations on a c q u i s i t i o n s  and t h e i r  p r o c e s s i n g ,  
s t o r a g e ,  and r e t r i e v a l  and d i s semina t i on .  C l e a r l y  t h e s e  recommendations 
a r e  c l o s e l y  r e l a t e d  w i th  t h e  a n a l y s i s  and recommendations of Task G on 
Documentation Center  o r g a n i z a t i o n  and o p e r a t i n g  procedures .  Th i s  
s e c t i o n  w i l l  d i s c u s s  t h e  i n t e r n a l  o p e r a t i o n s  of t h e  c e n t e r ,  w h i l e  
S e c t i o n  9 (Task G) w i l l  d e a l  p r i m a r i l y  w i t h  t h e  o r g a n i z a t i o n  ( c e n t r a l i -  
zation/decentralization) of a  network of i n fo rma t ion  c e n t e r s  and t h e  
s a t i s f a c t i o n  of a  s e r i e s  of i n fo rma t ion  system requi rements  c o n s i s t e n t  
w i th  t h e  o b j e c t i v e s  of t h e  N a t i o n a l  Highway S a f e t y  Documentation Center .  
Task G deve lops  a  recommendation f o r  c e n t r a l  c o o r d i n a t i o n  and dissemina-  
t i o n  i n  a  network of i n fo rma t ion  c e n t e r s  p rov id ing  a c q u i s i t i o n i n g ,  
p r o c e s s i n g ,  and u s e r  s e r v i c e s .  The development of t h i s  network a s s u r e s  
(1) a  t ime ly  and e v o l u t i o n a r y  n a t i o n a l  c a p a b i l i t y ,  (2) u s e r  p a r t i c i p a -  
t i o n  and ,  hence,  b e t t e r  u s e r  unders tanding  and b roade r  a c q u i s i t i o n  
r e s o u r c e s ,  ( 3 )  r e a d i l y  a v a i l a b l e  u s e r  s e r v i c e s .  

The N a t i o n a l  Highway S a f e t y  Documentation Center  i s  r e s p o n s i b l e  
f o r  f a c i l i t a t i n g  t h e  t r a n s f e r  of i n fo rma t ion  from o r i g i n a t o r  t o  u s e r .  
The i n fo rma t ion  p r o c e s s i n g  system can  be though of a s  two subsys tems:  

(1 )  A c q u i s i t i o n  and e v a l u a t i o n  ( t h e  p r o c e s s e s  of b u i l d i n g  and 
ma in t a in ing  t h e  i n fo rma t ion  bank) , and 

(2)  R e t r i e v a l ,  a n a l y s i s ,  and d i s s e m i n a t i o n  ( t e chn iques  by which 
t h e  s t o r e d  i n f o r m a t i o n  i s  made a v a i l a b l e  t o  t h e  u s e r ) .  

Eugene Wall (1) no ted  t h a t :  

Wi th in  t h e  p r o c e s s i n g  a r e a ,  we can  d e t e c t  seven  d i s t i n c t  
" u n i t  p roces se s " ,  each of which may be  wide ly  v a r i e d  i n  
d e t a i l  and scope .  These a r e  t h e  p roces se s  t h a t  we s h a l l  
t a g  w i t h  t h e  g e n e r a l  terms of a c q u i s i t i o n ,  s u r r o g a t i o n ,  
announcement, index  o p e r a t i o n ,  document management, 
c o r r e l a t i o n ,  and vocabulary  c o n t r o l .  From one o r  more of 
t h e s e  s even  p roces se s  can be c o n s t r u c t e d  every  i n fo rma t ion  
o r  d a t a  system exc.luding t h o s e  c o n s i s t i n g  of d i r e c t  com- 
munica t ion  between t h e  o r i g i n a t o r  and u s e r  of i n fo rma t ion .  

These s even  u n i t  p r o c e s s e s  e s s e n t i a l l y  d e p i c t  t h e  i n t e r n a l  o p e r a t i o n s  of 
any one i n fo rma t ion  c e n t e r  when a r r anged  a s  i n  F igu re  10. Each of 
t h e s e  p r o c e s s e s  w i l l  b e  cons ide red  i n  t u r n .  

M .  J .  Weinstock and a s s o c i a t e s  ( 2 )  have d i s c u s s e d  mechaniza t ion  f o r  
r e t r i e v a l  v s .  mechaniza t ion  of o t h e r  l i b r a r y  f u n c t i o n s .  They n o t e :  

A common f e a t u r e  of most i n fo rma t ion  s t o r a g e  and r e t r i e v a l  
systems (and n o t  one o f t e n  d i s c u s s e d  by system advoca t e s  
and managers) is  t h e  c o n s i s  t e n t  underu t  i l i z a t i o n  of t h e  
s e a r c h  c a p a b i l i t i e s  o r i g i n a l l y  advanced a s  t h e  major  
r a t i o n a l e  f o r  system implementa t ion .  





I n  a d d i t i o n :  

Computer s e a r c h  is  n e i t h e r  a s  economical  n o r  a s  r a p i d  
as i t s  s t r o n g e s t  advoca t e s  c la im.  

T h i s  u n d e r u t i l i z a t i o n  was exempl i f i ed  i n  t h e  MEDLARS sys tem,  which was 
des igned  t o  perform 90-100 s e a r c h e s  p e r  day and is  r e p o r t e d  performing 
between 7 and 10. 

Beyond t h e  c h a r a c t e r i s t i c  u n d e r u t i l i z a t i o n  ( o r  ove rdes ign ing )  of 
au toma t i c  r e t r i e v a l  schemes, t h e r e  i s  a q u e s t i o n  of how many r e q u e s t s  
a r e  even appropr i .a te  t o  a s k  a computer.  Again, t h e  Herner  r e p o r t  u se s  
a N a t i o n a l  L i b r a r y  of Medicine example. Of 175 r e f e r e n c e  q u e s t i o n s  
checked,  on ly  12 were found s u i t a b l e  f o r  MEDLARS s e a r c h i n g ,  and t h e s e  
were g e n e r a l l y  concerned wi th  new r e s e a r c h  p r o j e c t s  o r  t h e  p u b l i c a t i o n  
of complete  b i b l i o g r a p h i e s .  Many r e f e r e n c e  q u e s t i o n s  d i r e c t e d  a t  a 
l i b r a r y  a r e  f o r  a f i g u r e ,  a s imp le  f a c t ,  a b i b l i o g r a p h i c  c i t a t i o n ,  a 
d e f i n i t i o n ,  e t c .  These q u e s t i o n s  must be  answered immediately ( n o t  
ba tched  every  two weeks) and can be  e a s i l y  and q u i c k l y  answered from 
c a r d  o r  book c a t a l o g s ,  r e f e r e n c e  works, o r  precompiled s t a t i s t i c s  from 
t h e  N a t i o n a l  Highway S a f e t y  Data Cen te r .  

Th i s  i s  n o t  t o  s a y  t h a t  computer o p e r a t i o n s  a r e  no t  of va lue .  Herner  
has  compared t h e  l i b r a r y  o p e r a t i o n  t o  an i c e b e r g ,  where t h e  v i s i b l e  
p a r t  r e p r e s e n t s  r e t r i e v a l  and d i s s e m i n a t i o n  o p e r a t i o n s  and t h e  i n v i s i b l e  
p a r t  r e p r e s e n t s  t h e  many o p e r a t i o n s  neces sa ry  t o  smooth o u t p u t :  

The s p o t  l i g h t i n g  of s e a r c h  c a p a b i l i t y  of i n f o r m a t i o n  
s t o r a g e  and r e t r i e v a l  systems has  tended t o  p u t  i n t o  
t h e  background t h e  o t h e r  u s e f u l  (and q u a n t i t a t i v e l y  
g r e a t e r )  t a s k s  performed by t h e s e  systems i n  p u b l i c a -  
t i o n ,  announcement, and l i s t  p roduc t ion .  

Ope ra t ions  t y p i c a l l y  amenable t o  computer a i d  i n c l u d e  annua l  l i s t s  of 
s e r i a l  h o l d i n g s ,  weekly l i s ts  of c u r r e n t  p e r i o d i c a l s ,  p r o c e s s i n g  
i n f o r m a t i o n  l i s t ,  a monthly p r i n t e d  a u t h o r - t i t l e - s u b j e c t  c a t a l o g ,  a 
s h e l f  l i s t ,  a p r i n t e d  permuted index  based  on c a t a l o g  s u b j e c t  head ings ,  
a d a i l y  c i r c u l a t i o n  l i s t ,  and such byproducts  a s  a j o u r n a l  e x p i r a t i o n  
l i s t ,  i t em usage r e p o r t s  by y e a r  and t imes  used ( a  p r e r e q u i s i t e  t o  
c u l l i n g )  , i t em usage r e p o r t s  by depar tment  and employee, p r i n t e d  book 
c a t a l o g s  and c a t a l o g  c a r d s  (wi th  c o p i e s  f o r  branch  l i b r a r i e s ) ,  r e p o r t s  
of e x p e n d i t u r e s  and b a l a n c e s  of p u b l i c a t i o n s  procurement budge t s ,  
cumula t ive  p r i n t e d  c a l l  number and a c c e s s i o n  number i n d e x e s ,  p e r i o d i c  
KWIC i ndexes ,  and indexes  t o  p r o p o s a l s  r ece ived  o r  gene ra t ed .  

Thus,  t h e  u s e  of t h e  computer f o r  l i t e r a t u r e  s e a r c h e s  a l o n e  i s  n o t  
enough t o  j u s t i f y  t h e  h igh  c o s t s .  R a t h e r ,  t h e  computer must be used 
by t h e  NHSDC t o  man ipu la t e  b i b l i o g r a p h i c  m a t e r i a l s  and g e n e r a t e  documents 
and r eco rds  neces sa ry  t o  t h e  smooth o p e r a t i o n  of t h e  c e n t e r .  

The d e s i g n ,  implementa t ion ,  and maintenance of  a n  NHSDC computer- 
based  union  b i b l i o g r a p h y  i s  s t r o n g l y  recommended. The p r o d u c t i o n  of a 
union b i b l i o g r a p h y  i s  d i s c u s s e d  i n  t h i s  s e c t i o n ,  and t h e  a d m i n i s t r a t i o n  
is  covered  a s  p a r t  of Task G ( S e c t i o n  9 ) .  



Besides  i n t e r n a l  u s e  f o r  a d m i n i s t r a t i v e  and p r o c e s s i n g  pu rposes ,  
a union b i b l i o g r a p h y  should  'be produced i r r  m u l t i p l e  c o p i e s  f o r  c.l.ist~:ibu- 
t i o n .  T h i s  d i s c o u r a g e s  dependence on computer r e t r i e v a l ,  permit t ing:  
u s e r s  ti1 do t h e i r  own s e a r c h i n g .  Being f~,~l.l.g e x p l o i t e d ,  t h e  sys,tern 
becomes e a s i e r  t o  j u s t i f y .  

It i s  p r o j e c t e d  t h a t  t h e  NHSDC w i l l  u se  computer t o  assist i n :  
(1) Prepa.rat iot1 and maintenance  of s u b s c r i p t i o n ,  c i r c u l a t i o n  i i ~ l d  

f i s c a l  r e c o r d s .  
(2) Ma.nipulati ,on and p r i n t i n g  of s u b j e c t  and c o r p o r a t e  a u t h o r i . t y  

l i s t s .  
( 3 )  P r e p a r a t i o n  of a c c e s s i o n  announcement l i s ts  and cumula t ive  

union  b i b l i o g r a p h y  . 
( 4 )  Cata log ing  of documerlts by us ing  a u t h o r i t y  codes f o r  s u b j e c t  

and c o r p o r a t e  e n t r i e s  f o r  which t h e  computer a u t o m a t i c a l l y  i n s e r t s  t h e  
f u l l  Eng l i sh  e n t r y  and p r e p a r e s  t h e  a p p r o p r i a t e  headings  f o r  any 
r e q u i r e d  ca ta l -og  c a r d s .  

(5) Conducting r e t r o s p e c t i v e  s e a r c h e s  f o r  t h e  p u b l i c a t i o n  of 
s p e c i a l  b i b l i o g r a p h i e s  w i t h  computer-generated permuted indexes  a s  
r e q u i r e d .  

(6)  P r o v i s i o n  of r e a l - t i m e  r e a c t i o n  and d i a l o g u e  between t h e  u s e r  
and computer which w i l l  pe rmi t  a number of  s imu l t aneous  u s e r s  t o  
"browse" by modifying s e a r c h  s t r a t e g y  acco rd ing  t o  t h e  type  of i n fo rma t ion  
be ing  r e t r i e v e d .  T h i s  s e r v i c e  c o n t r a s t s  w i t h  t h e  once-through "shotgun" 
approa.ch of laa.tched s e a r c h e s .  The NH.SDC o p e r a t i o n a l  d e s i g n  shou ld  
p r a v i d e  f o r  th.e i .mplementat ion of a  remote-access ,  r e a l - t i m e  r e t r i e v a l  
scheme a t  some f u t u r e  d a t e  as de termined by t h e  economics,  demand, and 
accep tance  of such a  s e r v i c e .  I t  i s  f u r t h e r  recommended t h a t  a  ve ry  
l i m i t e d  p i l o t  system be implemented now t o  a s s i s t  i n  de t e rmin ing  
economics,  demand, and accep tance .  Appendix C i s  an  example of such 
a  p i l o t .  

The appl.icatio-61 of  computers w i t h i n  the  NBSDC w i l l  b e  cons ide red  
throughout  t h e  remaining s e c t i o n s  of t h e  r e p o r t  a s  app ropr i . a t e ,  wit.h 
a n  eye  towards a  union  b i b l i o g r a p h y  and byproducts .  

5 ,1 .  ACQUISITION 

Determi.nation of t h e  e f f o r t  needed t o  l o c a t e  and a c q u i r e  p u b l i c a t i o n s ,  
r e s e a r c h  r e p o r t s ,  manuals ,  and o t h e r  documents f o r  t h e  NHSDC h a s  been  
based  on s o u r c e s ,  a v a i l a b i l i t y  of  documents, amount of e x i s t i n g  and 
f u t u r e  m a t e r i a l s ,  t i m e  and c o s t  of a c q u i r i n g .  While i n i t i a l  a c q u i s i t i o n s  
have  been c o n s i d e r e d ,  emphasis was p laced  on developing  a n  a g g r e s s i v e  
program of c o n t i n u i n g  a c q u i s i t i o n  ( e g g . ,  a u t o m a t i c  d i s t r i b u t i o n  of 
r e s e a r c h  r e p o r t s ,  formal  exchange ag reemen t s ) ,  as t h i s  a s p e c t  is  a  key t o  
s u c c e s s f u l  c o n t i n u a t i o n  of t h e  Cen te r .  Acqu i s i , t i on  s h a l l  f o r  our  
purposes  h e r e  be  d e f i n e d  a s  i n c l u d i n g  t h e  p r o c e s s e s  of s e l e c t i o n ,  o r d e r i n g ,  
and s c r e e n i n g  i n p u t .  

The i n t e r i m  NHSDC w i l l  have  a l r e a d y  acqu i r ed  some 2,000 documents 
by t h e  p u b l i c a t i o n  d a t e  of t h i s  r e p o r t ,  s o  i n i t i a l  a c q u i s i t i o n s  have  
a l r e a d y  begun and e x p e r i e n c e  has  a l r e a d y  been ga ined .  Because of t h e  
n a t u r e  of highway s a f e t y  l i t e r a t u r e  ( j o u r n a l  a r t i c l e s ,  items o u t  of 
p r i n t  o r  h a r d  t o  i d e n t i f y ) ,  an  i n c r e a s e  i n  t h e  NHSDC a c q u i s i t i o n  r a t e  



t o  b u i l d  a comprehensive c o l l e c t i o n  w i l l  b e  a lmos t  e n t i r e l y  dependent  
on t h e  a c q u i s i t i o n  of good b i b l i o g r a p h i c ,  c i t a t i o n s ,  a s  t h e r e  i s  no 
s i m p l e  method of mass s h o r t - t e r m  document procurement .  

Thus,  i t  i s  recommended t h a t  a comprehensive s e t  of c i t a t i o n s  b e  
compiled and developed i n t o  a  un ion  b i b l i o g r a p h y  a s  a  b a s e  f o r  NHSDC 
document procurements .  Obvious ly ,  a union  b i b l i o g r a p h y  i s  a l s o  a  
s e r v i c e  of  t h e  NHSDC t o  o t h e r s  w i sh ing  t o  a c q u i r e  a  similar c o l l e c t i o n  

5 .1 .1 .  SELECTION. A ve ry  a g g r e s s i v e  s e l e c t i o n  program i s  
r e q u i r e d  t o  keep a b r e a s t  of t h e  f i e l d ;  t h e  u s e r  can  n e v e r  f i n d  t h e  
p e r t i n e n t  i n f o r m a t i o n  i f  i t  was neve r  s e l e c t e d  f o r  i n c l u s i o n  i n  t h e  
c o l l e c t i o n .  A  c o l l e c t i o n  s t a n d s  on i t s  c o n t e n t s  a s  w e l l  a s  t h e  a b i l i t y  
t o  r e t r i e v e  from them. To t h e  u s e r ,  r e c a l l  i s  a s  dependent  on a  
comprehensive c o l l e c t i o n  a s  i t  i s  on good index ing  t echn iques .  The 
f o l l o w i n g  i s  a  sugges t ed  l i s t  of approaches  which shou ld  be  implemented 
and e x p l o i t e d .  

(1) J o u r n a l  S u b s c r i p t i o n s :  As i n d i c a t e d  i n  Task B ,  j o u r n a l  
a r t i c l e s  r e p r e s e n t  about  75 t o  80 p e r c e n t  of t h e  l i t e r a t u r e .  I t  i s  i n  
t h e s e  j o u r n a l s  t h a t  one can f i n d  t h e  most  up- to-da te  f a c t s  and r e s e a r c h  
programs conce rn ing  v a r i o u s  a s p e c t s  of highway s a f e t y ,  J o u r n a l s  w i l l  
n o t  on ly  keep t h e  NHSDC w e l l  informed as t o  what i s  going  on i n  t h e  
f i e l d ,  b u t  a l s o  c o n t a i n  many v a l u a b l e  a r t i c l e s  t o  b e  p roces sed  i n t o  
t h e  c o l l e c t i o n .  A ba se  of a t  l e a s t  200 j o u r n a l  s u b s c r i p t i o n s  w i l l  
be  r e q u i r e d .  

( 2 )  Scanning : A b s t r a c t  b u l l e t i n s ,  j o u r n a l s ,  a c c e s s i o n  l i s t s  , 
s t a n d a r d  l i b r a r y  a c q u i s i t i o n  t o o l s  shou ld  b e  scanned r e g u l a r l y  f o r  
new p u b l i c a t i o n s  t o  be  o rde red .  Examples of some i t e m s  scanned  by 
HSRIC: 

U.S. Government Research  and Development Repor t s ,  
C l ea r inghouse  f o r  F e d e r a l  S c i e n t i f i c  and T e c h n i c a l  
I n f o r m a t i o n  

Guide t o  T r a f f i c  S a f e t y  L i t e r a t u r e ,  N a t i o n a l  S a f e t y  
Counc i l  

Highway S a f e t y  L i t e r a t u r e :  An Announcement of 
Recent  A c q u i s i t i o n s ,  N a t i o n a l  Highway S a f e t y  
Bureau 

Highways C u r r e n t  L i t e r a t u r e ,  Bureau of P u b l i c  Roads 

SAE Mas t e r  L i s t  of Pub l i ca t i . ons  

Monthly C a t a l o g ,  S u p e r i n t e n d e n t  of Documents 

Monthly C h e c k l i s t  of S t a t e  P u b l i c a t i o n s ,  C l ea r inghouse  
f o r  F e d e r a l  S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n  

Highway Research  A b s t r a c t s ,  Highway Research Board 

Road A b s t r a c t s ,  Road Research  Labora to ry  

D i s s e r t a t i o n  A b s t r a c t s ,  U n i v e r s i t y  Mic ro f i lm  

P s y c h o l o g i c a l  A b s t r a c t s  



(3) D i s t r i b u t i o n  L i s t s :  Again,  a s  i n d i c a t e d  i n  Task B of t h e  
r e p o r t ,  many of t h e  r e p o r t s  sponsored  by r e s e a r c h  i l z s t i t u t i o n s  , I.abora- 
t o r i e s ,  o r  doceamentat:i.on ceai ters  a r e  seldom announced i n  book trade. 
jo1urna.l.s and a r e  011:i.y d:i.s.tributed tsa a predetermined l i s t  of r e c i p i e m t s .  
A l i b r a r y  which i s  n.oL on, a r e p o r t ' s  ~nail-ilzg list: may never  l e a r n  of i t s  
gxi.st:ence o r  inlay ncnb be  a b l e  t o  gel; a copy, si.x.rce t h e s e  pu'b1icatiora.s 
tend  . to  go ozzt of' p~:il:lt q12ickl.y. Thus i t  i s  :importaxat t h a t  the l i b r a r y  
att:empt: t o  c o n t a c t  d i f f e r e n t  sponsori .ng o r  r e s e a r c h  agen.c:::i.es, o r  even 
indiv:l.dual.s i n  many c a s e s ,  t o  'be p l a c e d  on t h e i r  r e p o r t  d i s t r i b u t i o n  
l i s t : ; .  T h i s  cam b e  done on a n  autorna 'c: ic- ,~distr ' ibut ion basis o r  by 
exchange agreement,  depending on t h e  na tu . re  s f  the. l i b r a r y  and each 
i n d i v i d u a l  o r  agency. con.t;ncted, 

(4) Meet ings ,  Conferences :  Another impor t an t  t ype  of L i L e r a t u r e  
i n  t h e  f i e i d  c o n s i s t s  of pape r s  p re sen ted  i n  meet ings  and confe rences .  
While most  pape r s  may be pub l i shed  i n  p roceed ings  much l a t e r ,  some 
may neve r  appear again t1f.te.r t h e  m.eet lng,  However, t h e s e  pape r s  a r e  
o f t e n  avai lab1 .e  f o r  d i s t r i b u t i o n  b e f o r e  o r  du r ing  t h e  meet ing .  i n  
o r d e r  t o  keep i t s  c o l l e c t i o n  up t o  d a t e ,  i t  i s  e s s e n t i a l  t h a t  a l i b r a r y  
shou ld  be aware of al.1 ki.nds o f  meet ings  t a k i n g  p l a c e  i n  t h e  nea r  
f u t u r e  and wri te  t o  t h e  a p p r o p r i a t e  ones f o r  pape r s .  Even i f  no 
pape r s  a r e  a v a i l a b l e  r i g h t  t h e n ,  i t  is  thus  p o s s i b l e  t o  l e a r n  t h e  
d a t e  and s o u r c e  of a v a i l a b i l i t y ,  s i n c e  t h e  sponso r ing  a g e n c i e s  f a r  
c e r t a i n  proceedings  v a r y ,  T h i s  i s  an  a r e a  where p a r t i c i p a t i o n  of a l a r g e  
number of teehl:l:i,cal. u s e r s  can be  p a r t i c u l a r l y  kel . .pful ,  i f  they  a r e  
encouraged t o  b r i n g  back pape r s  d i s t r i b u t e d  a t  meet ings  they a t  tend.  

(5) Reques ts  and Sugges t ions :  T h i s  i s  a prime a r e a  i n  which 
t o  encourage  u s e r  p a r t i c i p a t i o n  a c r o s s  rnany s u b j e c t  and g e o g r a p h i c a l  
a r e a s .  

A l l  u s e r s  of t,l.le l i b r a r y ,  e s p e c i a l l y  r e s e a r c h  s t a f f  , shou ld  be 
encouraged t o  recommend new m a t e r i a l s  t o  b e  added t o  t h e  l i b r a r y .  
(This  would mean p r i m a r i l y  r e q u e s t s  f o r  i n a t e r i a l s  f o r  t h e i r  own use .  j 
As e x p e r t s  i n  t h e i r  f i e l d ,  they  can  be ext remely  h e l p f u l  i n  making 
s e l e c t i o n s  f o r  new a c q u i s i t i o n s .  Although t h i s  i s  a s e r v i c e  t o  t h e u s e r ,  
i t  i s  a l s o  a s e r v i c e  t o  t h e  a c q u i s i t i o n  p r o c e s s  of b u i l d i n g  a c o l l e c t i o n .  
The a c q u i s i t i . o n ,  c a t a l o g i n g ,  and index ing  of m a t e r i a l  i n  r e sponse  t~ 
i n d i v i d u a l  r eq ,ues t s  shou ld  r e c e i v e  top  p r i o r i . t y  i n  o r d e r  t o  p rov ide  
a r e s p o n s i v e  u s e r  s e r v i c e .  Every e f f o r t  should  h e  made t o  e n t i c e  t h e  
s t a f f  t o  r e q u e s t  and o b t a i n  a l l  of t h e i r  p e r s o n a l  documents through t h e  
center--knowfng they w i l l  g e t  prompt s e r v i c e  and t h a t  t h e  l i b r a r y  w i l l  
keep a permanent b i b l i o g r a p h i c  r eco rd  (and p rov ide  a p e r s o n a l  copy) f o r  
them a s  an  added s e r v i c e .  

5 .1 .2 .  ORDERING. Once s e l e c t i o n  i s  made through scann ing  l i s t s ,  
r e q u e s t s ,  e t c . ,  t h e  s e l e c t e d  t i t l e s *  shou ld  b e  thoroughly  sea rched  
a g a i n s t  t h e  l i b r a . r y  c a t a l o g  (and o u t s t a n d i n g  o r d e r  f i l e ,  i f  any) i n  
o r d e r  t o  avo id  unnecessary  d u p l i c a t i o n  of  t i t l e s  a l r e a d y  i n  t h e  co l l . ec t ion  
o r  on o r d e r .  The d u p l i c a t e  checking can  be  done i n  any number of 
ways, e . g . ,  c o r p o r a t e  a u t h o r ,  p e r s o n a l  a u t h o r  (main e n t r y ) ,  o r  t i t l e .  
The c o r p o r a t e  a u t h o r  ( sou rce )  f i l e  i s  o f t e n  used i n  DOD i n f o r m a t i o n  
c e n t e r s  b u t  i s  n o t  u s e f u l  f o r  t h e  b r o a d e r  l i t e r a t u r e  of highway s a f e t y .  

- - - - - -- - 

*"Ti t le"  i s  used in terchangeabLy w i t h  "document" and "item" and i n c l u d e s  
a l l  forms of p u b l i s h e d  m a t e r i a l s .  
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The u s e  of  pe r sona l - au tho r  ( o r ,  i n  t h e  t r a d i t i o n a l  l i b r a r y ,  main-en t ry)  
f i l e s  i s  compl ica ted  by (1)  a u t h o r s  of s e v e r a l  a r t i c l e s  f o r  whom a 
f u r t h e r  check is  needed (by t i t l e  o r  d a t e ,  f o r  example) ,  and ( 2 )  many 
c a s e s  of no p e r s o n a l  a u t h o r .  The most un ique  and r e g u l a r l y  a v a i l a b l e  
i d e n t i f i e r  of a  document i s  i t s  t i t l e .  Although o t h e r  approaches  
work, t o o ,  we have  found t h e  t i t l e  t o  b e  t h e  " c l e a n e s t "  s i n g l e - l e v e l  
look-up f o r  d u p l i c a t e  checking .  T h i s  i s  t h e  i n t e r i m  NHSDC approach  
and shou ld  b e  con t inued .  

Before  t y p i n g  a n  o r d e r  f o r  any document,  a n  e f f o r t  shou ld  b e  made 
t o  v e r i f y  a l l  b i b l i o g r a p h i c a l  c i t a t i o n s  a s  comple te ly  a s  p o s s i b l e .  
T h i s  cannot  a lways be  done e a s i l y ,  s i n c e  most  of t h e s e  p u b l i c a t i o n s  a r e  
neve r  announced i n  p r o f e s s i o n a l  l i b r a r y  t r a d e  j o u r n a l s  o r  a c q u i s i t i o n  
t o o l s  such  a s  P u b l i s h e r ' s  Weekly, Books i n  P r i n t ,  and x. D i f f i c u l t i e s  
a r e  imposed e s p e c i a l l y  by some r e q u e s t s  from s t a f f ,  who w i l l  seldom 
g i v e  a l l  t h e  b i b l i o g r a p h i c  i n f o r m a t i o n  needed f o r  o r d e r i n g  o r  pu rchas ing .  
The re  w i l l  be  c a s e s  where they  have  s imply  hea rd  of t h e  r e p o r t  from 
someone and can  on ly  s u g g e s t  t h e  approximate  p u b l i c a t i o n  d a t e  and 
p o s s i b l e  s o u r c e .  Sometimes, a f t e r  a  g r e a t  d e a l  of e f f o r t ,  i t  i s  
d i s c o v e r e d  t h a t  t h e  r e q u e s t e d  r e p o r t  was neve r  p u b l i s h e d  o r  i s  n o t  
y e t  i n  e x i s t e n c e .  

As a l r e a d y  i n d i c a t e d ,  many p u b l i c a t i o n s  f o r  t h e  highway s a f e t y  
c o l l e c t i o n  cannot  be  purchased  through p u b l i s h e r s  o r  r e g u l a r  t r a d e  
channe l s .  Even a f t e r  b i b l i o g r a p h i c a l  c i t a t i o n s  a r e  v e r i f i e d ,  l o c a t i n g  
t h e  s o u r c e s  i n  some c a s e s  c r e a t e s  a  problem t h a t  t h e  r e g u l a r  academic 
o r  p u b l i c  l i b r a r y  does  n o t  encoun te r .  The a d d r e s s e s  of some less w e l l  
known o r g a n i z a t i o n s  and l a b o r a t o r i e s  cannot  r e a d i l y  be  Sound i n  most  
d i r e c t o r i e s .  T h i s  i s  where a co rpo ra t e - au tho r  ( sou rce )  a u t h o r i t y  l i s t  
deve loped  du r ing  t h e  c o m p i l a t i o n  of  a  un ion  b i b l i o g r a p h y  i s  p a r t i c u l a r l y  
u s e f u l .  

Because of i t s  u t i l i t y ,  t h e  Highway S a f e t y  Research  I n f o r m a t i o n  
Cen te r  (HSRI) ha s  j o i n e d  w i t h  t h e  Highway Research  In fo rma t ion  S e r v i c e  
(HRB) t o  deve lop  a  j o i n t  l i s t  of ove r  5,000 s o u r c e s  w i t h  comple te  
a d d r e s s e s  (wherever  ~ o s s i b l e )  . T h i s  a l p h a b e t i c a l l y  a r r a n g e d  a u t h o r i t y  
f i l e  w i l l  cover  most  s o u r c e s  which might  i s s u e  p u b l i c a t i o n s  conce rn ing  
any a s p e c t  of highway s a f e t y .  The s o u r c e s  r e g u l a r l y  covered by SRIS 
have a l s o  been i n c l u d e d .  The a c t u a l  procurement  of m a t e r i a l  can  b e  done 
a s  f o l l o w s :  

(1)  Books, d i c t i o n a r i e s ,  o r  any p u b l i c a t i o n s  which can  be  
o r d e r e d  through r e g u l a r  t r a d e  channe l s  can  be  o rde red  by s end ing  o u t  a  
pu rchas ing -o rde r  form made f o r  t h e  purpose .  

( 2 )  A s  many of t h e  p u b l i c a t i o n s  i n  t h e  f i e l d  a r e  o f t e n  s imply  
d i s t r i b u t e d  on a  l i m i t e d  b a s i s  w i t h o u t  any cha rge ,  a  l e t t e r  o r  r e q u e s t  
form can  be s e n t  t o  t h e  p rope r  agency f o r  a  copy of t h e  d e s i r e d  i t em.  
To avo id  compl i ca t i ng  t h e  b i l l i n g  sys tem,  i t  is  a d v i s a b l e  t o  s t a t e  
on t h e  l e t t e r  2r t h e  form t h a t ,  i n  c a s e  t h e r e  i s  a  cha rge  f o r  t h e  
document, t h e  agency shou ld  a d v i s e  t h e  c o s t  b u t  n o t  send t h e  m a t e r i a l  
u n t i l  a  r e g u l a r  pu rchase  o r d e r  i s  r e c e i v e d .  

(3 )  O f t e n  a  d e p o s i t  a ccoun t  can  b e  made w i t h  some a g e n c i e s  such  
a s  t h e  Government P r i n t i n g  O f f i c e  and t h e  C lea r inghouse  f o r  F e d e r a l  
S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n .  A d e p o s i t  a ccoun t  c a n  a l s o  b e  



made f o r  p h o t o d u p l i c a t i o n  s e r v i c e  i n  some l i b r a r i e s  which have l a r g e  
ccs l . lec t i sns  j.n areas whicl-1 may be u . se fu l ,  svch  as t h e  New York P u b l i c  
Li .brary,  Engi.meering Soc ie ty  L:L'brar:y, c t c .  

(4) Because of  t h e  n i u l t i d i s c i p l i n a r y  d i s p e r s i o n  of  i n f o r m a t i o n  and 
ever-i.ncreasi.ir~g, s u b j e c t  a r e a s  irnvolved i n  highway s a f e ' t y ,  i . t  i s  p h y s i c a l l y  
imposs ib l e  and unat1:visabl.e f o r  any s p e c i a l  l i b r a r y  t o  p o s s e s s  a l l  
m a t e r f a l s  p e r t i n e n t  t o  t h e  f i e l d  o r  t o  s u b s c r i b e  t o  a l l  impor t an t  
j o u r n a . l s ,  eepet:i.ally t hose  i n  r e l a t e d  s u b j e c t s .  It i s  tllus necessa.ry 
f o r  the spec.j.a:l. 1.ib.ra:ry t o  r e l y  on a  b i g g e r  l i b r a r y  of m.ure g e n e r a l  
n a t u r e  o r  wit:h a more cumprehensi,ve c o l l e c t i o n  ill a spec: if i .c  s u b j e c t  
a r e a ,  such  as 1:he N a t i o n a l  L i b r a r y  of Medic ine ,  which would have Ka.ny 
m e d i c a l  j o u r n a l s  t h a t  a s p e c i a l i z e d  l i b r a r y  would n o t  r e c e i v e ,  'b.3~. 
which might  c o n t a i n  some p e r t i n e r ~ t  a r t i c 1 . e ~ .  Thus,  t h e  only way t h a t  t h e  
NHSBC wi:L% be  a b l e  t o  a c q u i r e  t h e s e  a r t i c l e s  i.s t 'hrough imter1i.bsar.y 
l oan .  A s  an added h e l p ,  m a t e r i a l s  w i t h i n  t h e  NHSDC network s h o u l d  
f low f r e e l y  and Xerox ccrpyi~lg s:i.ould be  r:eadiky a v a i l a b l e  a t  each 
node,  

(5) G i f t s  of  i n d i v i d u a l  documents o r  whole c o l l e c t i o n s  shoulci 
be  encouraged.  

5 .1 .3 .  SCREENING. Whenever t h e  documents a r e  r e c e i v e d ,  t h e y  
shou ld  be  checked a g a i n s t  t h e  pu rchase  o r  r e q u e s t  f i l e  t o  c l e a r  o u t  t h e  
r e c o r d .  S ince  most p u b l i c a t i o n s  a r e  s imply  s e l e c t e d  by t i t l e  w i thou t  
knowledge s f  t h e  e x a c t  c o n t e n t ,  i t  i s  e s s e n t i a l  t h a t  each document 
be  t e c h n i c a l l y  s c reened  b e f o r e  i t  i s  permanently ca t a loged .  During 
t h i s  p rocedure ,  documents which would a p p e a l  t o  c e r t a i n  s t a f f  members 
can b e  no ted  and r o u t e d  t o  t h e s e  peop le  a f t e r  c a t a l o g i n g .  (This  
s c r e e n i n g  of incoming i t ems  i s  r e q u i r e d  t o  s i f t  o u t  t h e  d i r t ,  and 
a l s o  p rov ides  feedback needed i n  s e t t i n g  t h e  c e n t e r ' s  a c q u i s i t i o n  
p o l i c y  .) F i n a l l y ,  b e f o r e  t h e  d o c w ~ e n t  i s  c a t a l o g e d ,  i t  w i l l  b e  
rechecked a g a i n s t  t h e  t i t l e  f i l e  t o  s e e  whether  i t  i s  a  new t i t l e  o r  a n  
added copy. 

5 .1 .4 ,  CULLING.  E a r l y  i n  t h e  development of a  highway s a f e t y  
documenta t ion  a c t i v i t y ,  t h e r e  i s  q u i t e  p r o p e r l y  more emphasis on 
a c q u i s i t i o n  t h a n  on c u l l i n g .  F ive  y e a r s  from now, however, i t  i s  l i k e l y  
t h a t  d e c r e a s i n g  s t o r a g e  s p a c e  w i l l  d i c t a t e  t h e  removal of some p o r t i o n  
of t h e  c o l l e c t i o n s  t o  microform o r  l e s s  c o s t l y  s t o r a g e  f a c i l i t i e s .  

Obsolescence  h a s  been  g e n e r a l l y  d e f i n e d  i n  terms of r a t e  of u s e ,  
and f o r  p a r t i c u l a r  c o l l e c t i o n s  h a s  been  de termined e x p e r i m e n t a l l y .  
Berner  r e p o r t e d  t h a t  b iomed ica l  books ac Yale  o l d e r  t han  12  y e a r s  were 
seldom used ,  t h a t  government r e s e a r c h  r e p o r t s  were a lmost  never  used 
more than  4 y e a r s  a f t e r  p u b l i c a t i o n ,  and t h a t  demand f o r  j o u r n a l s  Inore 
than  1 3  y e a r s  o l d  was s o  low t h a t  i t  was more economical  t o  borrow them 
from a n o t h e r  l i b r a r y  than  t o  s t o r e  them. 

I n  t h e  p l ann ing  s t a g e  of a highway s a f e t y  l i b r a r y ,  i t  seems u s e f u l  
only  t o  s u g g e s t  t h a t  perhaps  f i v e  y e a r s  from t h e  p r e s e n t  some c u l l i n g  
may be i n d i c a t e d .  I n  t h i s  r e g a r d ,  a  u s e f u l  byproduct  of any automat ion  
i n  t h e  c o l l e c t i o n  w i l l  be t h e  r e c o r d  of r a t e  of  u s e  f o r  p a r t i c u l a r  s e t s  
of documents-- journals ,  books, r s s e a r c h  r e p o r t s ,  b i b l i o g r a p h i e s ,  summaries 
and r ev iews ,  and a u d i o v i s u a l  m a t e r i a l s .  Opera t ions  r e s e a r c h  t echn iques  
shou ld  b e  a p p l i e d  t o  compute t h e  o p t i m a l  s t o r a g e  ar rangements  f o r  
documents as a f u n c t i o n  of u se .  



5. 2 .  PROCESSING 

A p a r t  of t h i s  t a s k  has  been t o  de termine  t h e  e f f o r t s  needed t o  
c a t a l o g  i n d e x ,  and a b s t r a c t  p u b l i c a t i o n s ,  r e p o r t s ,  and o t h e r  m a t e r i a l s  
f o r  t h e  NHSDC and e v a l u a t e  a l t e r n a t i v e  procedures .  Vocabulary c o n t r o l  
t echn iques  were a l s o  examined. 

The p rocess ing  of a  document i n t o  t h e  c o l l e c t i o n  is  a two-step 
i d e n t i f i c a t i o h  procedure  t h a t  w i l l  u l t i m a t e l y  permi t  one t o  l a t e r  f i n d  
t h a t  document. I d e n t i f i c a t i o n  i n v o l v e s  (1) r eco rd ing  t h e  b i b l i o g r a p h i c a l  
i n fo rma t ion  f o r  document i d e n t i f i c a t i o n  pu rposes ,  and ( 2 )  rev iewing 
f o r  document c o n t e n t  i d e n t i f i c a t i o n .  A document i s  i d e n t i f i e d  by 
d e s c r i p t i v e  c a t a l o g i n g ,  i. e .  , r eco rd ing  a u t h o r ,  t i t l e ,  c o r p o r a t e  
o r i g i n ,  d a t e ,  p a g i n a t i o n ,  e t c .  

Although c a t a l o g i n g  was n o t  a  s p e c i f i c  f u n c t i o n  covered i n  t h e  
Task C s t a t e m e n t  of work, a  d i s c u s s i o n  of  d e s c r i p t i v e  c a t a l o g i n g  
recommendations has  been inc luded  h e r e  because of i t s  r e l a t i v e  
importance i n  t h e  o p e r a t i o n  of a  c e n t e r .  A document's c o n t e n t s  a r e  
i d e n t i f i e d  by t e c h n i c a l  review. T h i s  p rocess  i n c l u d e s  a b s t r a c t i n g /  
a n n o t a t i n g  and s u b j e c t  indexing .  An emphasis has  been p l aced  on 
vocabulary  c o n t r o l  t echn iques  i n  t h e  management of c o r p o r a t e  o r i g i n  
( c o r p o r a t e  a u t h o r ) ,  names, p e r s o n a l  names, and s u b j e c t  indexing  
te rminology.  

5 .2 .1 .  FORMS, A f i r s t  s t e p  i n  any (mechanized) system i s  t o  
r eco rd  t h e  necessa ry  in fo rma t ion  from each document i n t o  a  form s u i t a b l e  
f o r  (machine) p rocess ing  (3-9) . D e t a i l e d  c o n s i d e r a t i o n  must be  g i v e n  
t o  t h e  s p e c i f i c  t ype  and formats  of i n fo rma t ion  e n t e r e d  i n t o  t h e  
(mechanized) system. Two forms a r e  used f o r  p rocess ing :  an  a n a l y s i s 1  
p rocess ing  work s h e e t  and t h e  f i n a l  permanently recorded b i b l i o g r a p h i c  
c i t a t i o n  (e .g .  , c a t a l o g  c a r d s ,  magnet ic  t ape )  . The worksheet  preceeds  
and l e a d s  t o  t h e  f i n a l  recorded form. There a r e  obvious ly  many v a r i a t i o n s  
i n  t h e  implementa t ion ,  Form "L" (F ig .  11)  i s  an  example of  t h e  i n t e r i m  
NHSDC "Highway S a f e t y  Document Analys is  worksheet!' 

I t  i s  our recommendation t h a t  t h e  NHSDC use  a form t h a t  meets  t h e  
fo l lowing  c r i t e r i a :  

(1)  A s  f a r  a s  p o s s i b l e ,  a l l  forms shou ld  b e  t h e  same s i z e  t o  
pe rmi t  i n t e r f i l i n g ,  f o r  example, of  on-order r e q u e s t  forms,  c o p i e s  
of i n t e r i m  work s h e e t s ,  and permanent c a t a l o g  ca rds .  A common s i z e  
a l s o  reduces  t h e  number of f i l e -d rawer  s i z e s  and t h e r e f o r e  makes t h e  
a l l o c a t i o n  of s t o r a g e  a r e a s  more f l e x i b l e .  

( 2 )  The forms shou ld  be of a  s i z e  convenient  t o  h a n d l e  and u s e ,  
i . e . ,  a  compromise between f u l l - s i z e  (hard  t o  i n t e r f i l e )  8 112 x 11-inch 
s h e e t s  and s m a l l  ca rds  ( o f t e n  cramped and ha rd  t o  r e a d ) .  

(3) The forms shou ld  b e  e a s i l y  and d i r e c t l y  compat ib le  w i t h  a  
computer p r i n t o u t  w i thou t  having t o  r e fo rma t  o r  photoreduce  t o  f i t  a  
l i m i t e d  space .  Most computer-produced c i t a t i o n s  u s e  a  format  width  of 
55 t o  60 c h a r a c t e r s  and a r e  ~ r i n t e d  a t  10 c h a r a c t e r s  p e r  i n c h ;  t h u s ,  
a  6-inch-wide c i t a t i o n  should  f i t  d i r e c t l y  on t h e  form w i t h  margins .  

(4 )  The forms shou ld  be as d i r e c t l y  compat ib le  a s  p o s s i b l e  w i t h  
o t h e r  i n fo rma t ion  a c t i v i t i e s  i n  t h e  highway s a f e t y  a r e a .  The S a f e t y  
Research In fo rma t ion  S e r v i c e  (NSC) , t h e  Highway S a f e t y  Research 
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I n f o r m a t i o n  Cen te r  (HSRI), and t h e  System on Automotive S a f e t y  Informa- 
t i o n  (GM) a l l  u se  t h e  same form. The form used by t h e s e  c e n t e r s  meets  
t h e  t h i r d  c r i t e r i o n  ( i . e . ,  d i r e c t l y  compat ib le  w i t h  a computer p r i n t o u t  
format )  ; t h u s ,  t h e  p e r t i n e n t  e n t r i e s  on Highway Research I n f o r m a t i o n  
S e r v i c e  (HRIS-HRB) magnet ic  t a p e s  can  be p r i n t e d  o u t  d i r e c t l y  on t h e  
same form. I t  is  s t r o n g l y  recommended t h a t  NHSDC forms b e  d i r e c t l y  
compa t ib l e  w i t h  r e l a t e d  i n f o r m a t i o n  a c t i v i t i e s  s o  t h a t  a un ion  c a r d  
f i l e  c an  be s t a r t e d  immedia te ly ,  

I n  o r d e r  t o  meet t h e  above c r i t e r i a  i t  i s  recommended t h a t  t h e  
NHSDC u s e  8 x 5- inch forms a s  f a r  a s  p o s s i b l e  ( e i t h e r  c a r d  s t o c k  o r  
m u l t i p l e  carbon/NCR forms a s  needed) .  HSRIC e x p e r i e n c e  w i t h  t h e  8 x 5- 
i n c h  form h a s  been very  f a v o r a b l e .  I t  is  easy  f o r  t h e  s t a f f  t o  h a n d l e ,  
can  d i s p l a y  b i b l i o g r a p h i c  and s h o r t  a n n o t a t i o n s  w i thou t  undue crowding,  
is  a conven ien t  s i z e  f o r  a s t a n d a r d  m a i l  r e q u e s t  form, and can  b e  f i l e d  
s i d e w i s e  i n  a s t a n d a r d  desk  drawer u s ing  a movable p a r t i t i o n ,  t hus  
e l i m i n a t i n g  l a r g e  f i l e  boxes on t h e  de sks  of r e s e a r c h  s t a f f  who 
m a i n t a i n  p e r s o n a l  f i l e s .  We have  a l s o  reduced t h e  t i t l e  and c o n t e n t s  
pages of incoming documents by 50% and reproduced them on 8 x 5-inch 
c a r d s  a s  a qu i ck  announcement s e r v i c e  t o  our  s t a f f  who can  a l s o  u se  
them f o r  p e r s o n a l  f i l e s .  The 8 x 5 c a r d s  a r e  c o n v e n i e n t l y  p r i n t e d  two 
a t  a t ime  on 8 x 10-inch c a r d  s t o c k ,  and t h e n  c u t .  The 8 x 5 c a r d s  
can b e  photoreduced  t o  5 x 3-inch c a r d s  i f  r e q u i r e d .  An example of  
t h i s  r e d u c t i o n  and a sample of t h e  forms p r e s e n t l y  used by HSRIC a r e  
i n c l u d e d  i n  Appendix D. 

5.2 .2 .  CONVERSION INTO MACHINE-READABLE FORM. The document 
s u r r o g a t e  w i l l  a l s o  b e  p roces sed  i n t o  a machine-readable form ( e . g . ,  
t a p e ,  d i s k ,  c a rds )  . When we f i r s t  s t u d i e d  t h e  E R I C  ( O f f i c e  of 
Educa t ion)  sys tem,  t h e  s u r r o g a t e  was conve r t ed  i n t o  machine-readable 
form a t  t h e  i n d i v i d u a l  c e n t e r s .  That  approach was burdened w i t h  (1)  
low usage r a t e  of expens ive  equipment ,  (2) e x t e n s i v e  t r a i n i n g  of 
m u l t i p l e  o p e r a t o r s  t o  per form a t a s k  i n  a s i m i l a r  manner, ( 3 )  a 
r e s u l t a n t  h igh  e r r o r  r a t e  du r ing  conve r s ion  t h a t  r e q u i r e d  f r e q u e n t  
r ekey ing  a t  a c e n t r a l  l o c a t i o n .  This  problem has s i n c e  been resolved--  
t h e  workshee ts  a r e  s e n t  t o  t h e  c e n t r a l  computer o p e r a t i o n  f o r  keying  
and checking .  I t  i s  recommended t h a t  conve r s ion  of NHSDC s u r r o g a t e s  t o  
machine- readable  form be  done c e n t r a l l y  u n l e s s  t h e r e  i s  j u s t i f i c a t i o n  
t o  do o t h e r w i s e  ( e . g . ,  m a t e r i a l  might  a l r e a d y  b e  a v a i l a b l e  i n  machine- 
r e a d a b l e ,  d i r e c t l y  u s a b l e  form) . 

It i s  sugges t ed  t h a t  t h e  b i b l i o g r a p h i c  and s u b j e c t  i n f o r m a t i o n  b e  
punched on I B M  c a r d s  i n  a format  c o n s i s t e n t  w i t h  an e s t a b l i s h e d  NHSDC 
format .  T h i s  h e l p s  a l l e v i a t e  t h e  problem of f i e l d  i d e n t i f i c a t i o n  and 
usage  of f i e l d  d e l i m i t e r s .  The d a t a  shou ld  n o t  b e  packed f i e l d  a f t e r  
f i e l d ,  s o  t h a t  an  e r r o r  of d a t a  omis s ion  does n o t  r e q u i r e  complete  
repunching  of t h e  e n t i r e  r eco rd .  Rapid v i s u a l  v e r i f i c a t i o n  of d a t a  i s  
a l s o  f a c i l i t a t e d  when us ing  IBM c a r d s .  E i t h e r  machine o r  v i s u a l  
v e r i f i c a t i o n  of punched d a t a  i s  a n  a b s o l u t e  n e c e s s i t y .  

A d e c i s i o n  on f i l i n g  must  a l s o  be  made b e f o r e  conve r s ion  t o  
machine-readable form because  i t  may be  neces sa ry  t o  add a s p e c i a l  f i l i n g  
f i e l d  t o  each  r eco rd .  A c h o i c e  must be made between accep t ance  of t h e  
computer ' s  c o l l a t i o n  sequence ,  computer p r o g r a m i n g  of f i l i n g  r u l e s ,  and 
t h e  i n c l u s i o n  of s p e c i a l  f i e l d s  such  a s  a s p e c i a l  f i x e d - f i e l d  f i l i n g  t i t l e .  



Bi.ne,s and H a r r i s  (10) h.ave he lped  pave t h e  way through t h e  morass of  
co.m.p~iter and ALA. fi.1.e r u l e s .  La some f  ie?.d.s, spec ia .1  sor t .  keys should. 
be used ;  altlaou.gh crlas t s  go up d u r i n g  in : r i  t i a l .  corxversion, computer 
progra.ms then  become less caanapl..jcatecl., Computer programs t u  conve r t  
e n t r i e s  t o  S1,:l.e 'k,s i f  spel led---"  a r e  more expens ive  t h a n  t h e  k:Lnd 
where i n p u t  i.s f  i.t t e a  t o  macl~i.ne sequence ,  

The problem o f  the u s e  of uppeu:-and lower-case c h a r a c t e r s  xaeeds t o  
be r e s o l v e d ,  A t  prasr.nt, t h e  use crf t h e  u n i v e r s a l  p r i n t  c h a i n  -means 
dec reased  p r i n t  speed ,  t h e r e f o r e  i n c r e a s e d  c o s t s .  Qlz t h e  o t h e r  hand,  a t  
some ti.me 111 t11.e fu.ti.~re, teck~nalogy w i l l . .  have  advaizced t o  t h e  p o i n t  
where tanhirizl."&eci. c h a r a c t e r  capabi - l l . ty  w i l l  b e  i n  s t a n d a r d  use .  If 
f u l l  c h a r a c t e r  c a p a b i l i t y  2s n o t  i n c l u d e d  i n  t h e  b i b l i o g r a p h i c a l  
sys tem a, t  ori.ginal.  d e s i g n  t ime ,  t h e  oniission w i 1 . i  r e q u i r e  r e c t i f i c s t i o n  
l a t e r ,  

Two examples demons t r a t e  t h a t  t h i s  l a t e r  r e c t i f i c a ' t i o n  may not: b e  
t o o  s e r i o u s  a hand icap ,  Gariou (5) h a s  noted  t h a t  " t h e  p a t t e r n  of  
c a p i t a . l i z a t i o n  i s  r e l a t e d  t o  s e n t e n c e  o rde r "  i n  t h e  c o n t e n t  of 
L i b r a r y  of Congress c a t a l o g  c a r d s .  The CFSTL i s  a l s o  producing  i n  one 
i n s t a n c e  an upper-lower c a s e  o u t p u t  usirig t h e  p a t , t e r n s  and t y p e s  of 
i n f  o m a t i o n  a s  c a p i t a l i z a t i . o n  i n d i c a , t o r u ,  While no t  p e r f e c t ,  t h e  
approach h a s  been f r u i t f u l l y  used.  

Ma in ta in ing  b i ' b l i o g r a p h i c  consisterzcy i n  t h e  compi l a t ion  and 
i - n t e g r a t i o n  of co re  l i t e r a t u r e  should  no t  p r e s e n t  t o o  g r e a t  a prob:Lem 
i n  fonna.t.  The key t o  c o n s i s t e n c y  i n  t h e  union  b i b l i o g r a p h y  l i e s  i n  t h e  
e f f e c t i v e  use  of a u . t h o r l t y  I . i s t s  f o r  c o r p o r a t e  and s u b j e c t  c o n t r o l  
( d i s c u s s e d  i n  t h e  n e x t  two s e c t i o n s ) .  I n c o r p o r a t i o n  of 5 x 3 
c a t a l o g  c a r d s  from t h e  more t r a d i t i o n a l  l i b r a r y  p r e s e n t s  s t i f f e r  problems 
(12-14) in de te rmin ing  t h e  end of t h e  t i t l e  f i e l d  and t h e  beginning  
and ending  of t h e  s u b t , i t l e  and a u t h o r  s t a t e m e n t s .  T h i s  i n f o r m a t i o ~ l  i s  
o f t e n  sunbiguous and run  on. Foreign-language ca ta l .og  c a r d s  a l s o  
p r e s e n t  a  problem and shou ld  probably  be  excluded du r ing  t h e  i n i t i a l  
coanpil.ation. S e v e r a l  t r i a l s  have  been  conducted which show that t h e  
conve r s ion  h u r d l e  i s  n o t  imposs ib l e  t o  overcome, al thoug'h some thought  
shou ld  b e  g i v e n  t o  t h e  adequacy o r  dep th  of  b i b l i o g r a p h i c  d e t a i l  a a  LC 
c a r d s  a s  a g a i n s t  an e s t a l b i s h e d  NHSDC c a t a l o g i n g  p o l i c y .  F i n a l l y ,  t h e r e  
i s  t h e  problem of t h e  L i b r a r i a n / c a t a L o g e r ,  watching  t h e  work f low,  
want ing  t o  check and c o r r e c t  p o s s i b l y  e r roneous  m a t e r i a l  s p o t t e d  0.n t h e  
c a t a l o g  c a r d s  be ing  p rocessed .  A c e r t a i n  amount of p e r s o n a l  r e s t r a i n t  
must b e  e x e r c i s e d ,  o r  t h e  whole c o l l e c t i o n  might  b e  r e c a t a l o g e d .  

5.2.3.  DQCUMENT IDENTIFICATION (CATALOGING). I t  i s  recommended 
t h a t  t h e  c a t a l o g i n g  g u i d e l i n e s  p r e s e n t e d  i n  t h e  Standard  f o r  
D e s c r i p t i v e  Cata.loging of Government S c i e n t i f i c  and T e c h n i c a l  Repor t s ,  
P 

Revi s ion  No. 1, October 1966, by t h e  Committee on S c i e n t i f i c  and Tech- 
n i c a l  I n f o m a t i o n  (COSATI) be  adopted wherever p o s s i b l e .  Copies of 
t h i s  s t a n d a r d  a r e  ab t a i n a b l e  from t h e  C lea r inghouse  f o r  F e d e r a l  
S c i . e n t i f i c  and Technical In fo rma t ion  (CF'STI) by  o r d e r i n g  docyment 
AD 641. 092, The COSA'EI s t a n d a r d  shou1.d be  used as a b a s i s  f o r  
e.xpansion, a:; many documents a r e  n o t  "government r e p o r t s ' '  i n  t h e  
s e n s e  of  t h e  r e s t r i c t e d  p h y s i c a l  s c i e n c e s .  The NHSDC c a t a l o g i n g  



scheme must p r o v i d e  comprehensive c i t a t i o n s ,  f o r  example, t o  t h e  
l e g a l  and medica l  f i e l d s ,  and t o  books, j o u r n a l  a r t i c l e s ,  h e a r i n g s ,  
and p u b l i c  laws. 

I n  t h e  fo l lowing  d i s c u s s i o n  we have t aken  t h e  COSATI c a t a l o g i n g  
s t a n d a r d  a s  a  b a s i s  and have expanded c e r t a i n  s e c t i o n s  t o  p r o v i d e  f o r  
a  broader  c l a s s  of l i t e r a t u r e .  These s u g g e s t i o n s  a r e  based  on ou r  own, 
HSRIC, e x p e r i e n c e  i n  a t t e m p t i n g  t o  c a t a l o g  t h e  d i v e r s e  m a t e r i a l s  i n  
highway s a f e t y ,  (See Appendix D f o r  a sample HSRIC c a t a l o g  card . )  
An a t t e m p t  should  b e  made t o  p r o v i d e  a s  comprehensive a s i t u a t i o n  a s  
p o s s i b l e  s o  t h a t  o t h e r s  can o b t a i n  c o p i e s  and s o  documents can  be  
r e o r d e r e d .  It is  no t  t o  be  imp l i ed  t h a t  a l l  of t h e  i n f o r m a t i o n  r eco rded  
be used as e n t r y  p o i n t s  i n  a  book o r  ca rd -ca t a log  index ,  b u t  i t  should  
be a n  a i d  i n  a c q u i s i t i o n .  The i n t e r i m  NHSDC p r a c t i c e  i s  r e p r e s e n t e d  by 
t h e  Highway S a f e t y  Document A n a l y s i s  Worksheet,  Form "L", shown i n  
F i g u r e  11. The b i b l i o g r a p h i c  c a t a l o g  e n t r i e s  a r e  l i s t e d  below by t h e  
s e c t i o n  numbers used i n  t h e  COSATI s t a n d a r d .  (The d i s c u s s i o n  assumes 
a  f a m i l i a r i t y  w i t h  t h e  COSATI s t a n d a r d  which w i l l  n o t  be  r e p e a t e d  h e r e  
excep t  t o  n o t e  e x t e n s i o n s  and excep t ions . )  

(1)  Access ion  Number: The u s e  of s i x  unique  d i g i t s  preceded by 
"HS," e .g. ,  "HS-031754; i s  t h e  c u r r e n t  p r a c t i c e  of t h e  i n t e r i m  NHSDC 
and shou ld  be  con t inued .  

( 2 )  Corpora t e  Author ( s o u r c e ) :  The s o u r c e  of a  document shou ld  
be  recorded i n  a s t a n d a r d  form a c c o r d i n g  t o  an  a u t h o r i t y  l i s t .  Although 
r e c o r d i n g  s p o n s o r s h i p  i n  t h e  d e f e n s e  and ae rospace  i n f o r m a t i o n  a r e n a s  i s  
n o t  a  g e n e r a l  p r a c t i c e ,  we have found i t  t o  be  a  f r u i t f u l  one ,  a s  r e p o r t s  
a r e  c l o s e l y  l i n k e d  w i t h  r e s e a r c h  i n  p r o g r e s s .  Sponsors o f t e n  t u r n  o u t  
t o  have a  c l e a r e r  i d e n t i t y  t h a n  t h e  c o r p o r a t e  a u t h o r ,  i , e , ,  r e q u e s t e r s  
o f t e n  r e f e r  t o  a n  IIHS o r  P u b l i c  Hea l th  S e r v i c e  o r  NHSB r e p o r t  b u t  
d o n ' t  know who conducted t h e  r e s e a r c h ,  I n  f a c t  t h e  i d e n t i t y  of t h e  
sponsor  i s  so  s t r o n g  t h a t  a t  t imes  t h e  sponsor  and n o t  t h e  c o r p o r a t e  
a i t h o r  ( sou rce )  i s  i eco rded  i n  NHsB's Highway S a f e t y  ~ i t e r a t u r e .  It  is  
t h u s  recommended t h a t  a l l  c o r p o r a t e  a u t h o r s  and sponso r s  be  r eco rded  
us ing  a  s i n g l e  a u t h o r i t y  l i s t  f o r  each  document when t h e y  a r e  r e a d i l y  
a v a i l a b l e  w i t h  t h e  document, Sponsorship  need n o t  be  recorded when i t  
i s  t h e  same a s  t h e  c o r p o r a t e  a u t h o r  o r  when c o n t r a c t  numbers a r e  
r eco rded .  

Because of t h e  impor tance  o f  a c o r p o r a t e - a u t h o r i t y  l i s t ,  HSRIC 
has  j o i n e d  i t s  l i s t  w i t h  t h a t  of t h e  HRIS and p l a n s  have been  developed 
t o  m a i n t a i n  i t  on a  m u t a l l y  c o n s i s t e n t  and a g r e e a b l e  b a s i s .  The 
s o u r c e s  r e g u l a r l y  covered by SRIS a r e  a l s o  inc luded  i n  t h i s  l i s t .  The 
c o r p o r a t e  a u t h o r i t y  l i s t  p l a y s  t w o  r a l e s  i n  an  i n f o r m a t i o n  sys tem 
( i n  a c q u i s i t i o n  and c a t a l o g i n g )  and is  des igned t o  meet bo th  needs .  
With few e x c e p t i o n s ,  i t  i s  f o r m a t t e d  and a l p h a b e t i z e d  acco rd ing  t o  
COSATI. A coding  scheme i s  a l s o  used t o  m a i n t a i n  t h e  a l p h a b e t i c a l  
sequence;  t h u s ,  t h e  s p e c i f i c  e n t r i e s  can  be  a b b r e v i a t e d .  The s p e c i f i c  
e n t r y  o r  heading  i s  fo l lowed by t h e  f u l l  a d d r e s s  i n  a  normal 
(noninver  t e d )  format .  

Example : 
Heide lbe rg  ~ n i v e r s i t y / ~ e r m a n y /  

U n i v e r s i t y  of He ide lbe rg  
Grabengasse 1 
69 He ide lbe rg ,  Germany 



Thus, the l i s t  i s  s t r u c t u r e d  and f o r m a t t e d  a  La COSATI. and tias 
t h e  f u l l  mail ; ing a d d r e s s ,  t oo ,  as a r e f e r e n c e  f o r  a c q u i s i . t i o n s ,  ,la. 

p r o v i s i o n  i s  all.so nude, f o r  cross-rei teren.ces,  The com'criraeck l:%..s% of over  
5,000 en."cii,er; c o v e r s  most s o u r c e s  of highway sa f  e,ty informatiorr. an.d b r i l l  

c o n t i n i ~ e  t o  grow as new a r e a s  are ,uxlcove~:ecl, It: i s  recwn,mentllzd ;;hat 
t h i s  l i s t  be used as a  t1301 by t h e  184SUC i n  developir lg a, unfaar 
b i b l i o g r a p ' i ~ y  , 

( 3 , 4 )  T i t l e ,  1:)escript:hve Notie o r  S u b t i t l e :  It i s  sugges. ted t h a t  
t h e  a l l - c a p i t a l  format i n  u s e  b e  con t inued .  S e c t i o n s  3 and 4 shou ld  
be consi;.dered t o g e t h e r  s o  tha , t  "Proceedl.ngs of t h e  2n.d Annual I n t e r n a -  
ti.oazak Csnf erelace" becomes "1nternat i .ona. l  Con£ e r e ~ z c e ,  2nd ia.nnuaP, 
Pr  oceedLngsls 

It i.s sugges t ed  t h a t  t i t l e s  s t a e t i . n g  w i t h  d a t e s  ( e , g , ,  "1.966 
Manual"') b e  i n v e r t e d  ( e , g . ,  "Manual., 1966"), s o  t h a t  r e p o r t s  of 
succeed ing  y e a r s  w i l l  f a l l  t o g e t h e r  i n  . t i t l e  sequence ,  For congress ionaL 
h e a r i n g s ,  t h e  tit12 can b e  w r i t t e n  u s i n g  t h e  s u b j e c t  and t h e  d e s c r i p t i v e  
n o t e  "hea.ri~~g;j '  e.  g , , " '~edera l -Aid  .Highway Financing ,  Hearings:' 

(5) Fe~rsoidal. Auth,or: 'The i.nterinr NHSDC p r a c t i c e  o f  %as t name 
fo l lowed by i n i t i a l s  shouLd b e  con t inued ,  T h i s  approach s l s n p l l f i e s  
l a te r  computer p roduc t ion  of  a u t h o r  i n d e x e s ,  

( 6 , 7 )  Date, P a g i n a t i o n :  These two are e a s i l y  r eco rded  on the: 
same l i n e ,  as i s  t h e  c u r r e n t  p r a c t i c e  of t h e  c e n t e r .  It: i s  a l s o  
u s e f u l  t o  i i ~ c l u ( l e  c o l l . a t i o n  o r  d e s c r i p t i v e  remarks on t h e  same l i n e ,  
where conven ien t ,  e .g , ,  t a b l e s ,  f i g s . ,  P:Llus., maps, mia.rof%che,  
mic ro f i lm ,  T h i s  should  no,t be  done e x h a ~ s t i v e 9 . y ~  b,ut o n l y  when a  
p a r t i c u l a r  f e a t u r e  i s  o u t s t a n d i n g ,  

(8)  C o n t r a c t  Number: C o n t r a c t  numbers a r e  t a k e n  t o  i n c l u d e  
c o n t r a c t ,  g ra .n t ,  o r d e r  and p r o j e c t  number, P r o j  e c t  num'bers s l ~ o u l d  b e  
inc luded  o n l y  i f  t h e r e  i s  no c o n t r a c t  o r  g r a n t  number, N l i l e  
c o n t r a c t   number:^ should  conform t o  t h e  way they  a r e  c i t e d  i n  r e p o r t s ,  
p r e v i o u s l y  recorded numbers should  be r e f e r r e d  t o ,  t o  p r o v i d e  t h e  
c o n s i s t e n c y  r e q u i r e d  f o r  machine-prod'uced indexes .  HSRIC has had l i t t l e  
ca l l .  f o r  doeu.me,nts by c o n t r a c t  number and s o  r e c o r d s  them bu t  does  n o t  
m a i n t a i n  a contract-number i n d e x  a t t t h s  time, 

( 9 )  Repor t  Number ( r e f e r e n c e ) :  While t h e  COSATP s t a n d a r d  r e f e r s  
t o  t h i s  s e c t i o n  a s  "'Report N u m b e r ~ ~ t  should  be expanded t o  c o n s i d e r  
a b roade r  c l a s s  of r e f e r e n c e s ,  e.g., such t h i n g s  a s  t h e  j o u r n a l  
(book) from, which t h e  a r t i c l e  ( c h a p t e r )  was ,taken, t h e  r e p o r t  number, 
p u b l i c  law number, b i l l  number, o r ,  i n  t h e  c a s e  o f  a  book, t h e  
p l r b l i s h e r T s  s e r i e s  name, i f  one e x i s t s ,  For  c o n g r e s s i o n a l  p u ' b l i c a t i o n s ,  
Ca lenda r ,  S t a t u t e ,  House Document, and Repor t  numbers can  be  d i s r e g a r d e d ,  

(1.0) A v a i l a b i l i t y :  No t i ce  of a v a i l a b i l i t y  should  i n c l u d e  o r d e r  
number o r  p u b l i s h e r  (e ,g . ,  John Wiley and Sons) ,  I f  t h e  a v a i l a b i l i t y  
i s  t h e  same a s  t h e  c o r p o r a t e  a u t h o r  o r  j o u r n a l ,  t h e  name should  n o t  be  
r e p e a t e d  ( t h i s  i s  NHSDC c u r r e n t  p r a c t i c e ) ,  A t  l e a s t  f o u r  t ypes  of 
o r d e r  numbers should  be  r ecogn ized ,  u s u a l l y  from t h e  C lea r inghouse  f o r  
F e d e r a l  S c i e r l t i f i c  and T e c h n i c a l  In fo rma t ion  (CFSTI), f rom Defense 
Documentation Center  (DDC) , from N a t i o n a l  Aeronau t i c s  and Space 
A d m i n i s t r a t i o n  (NASA), o r  from the S o c i e t y  of Automotive Errgineers ( S A E ) .  
Cost  o f  i t ems  shou ld  be  r eco rded  when known. 



AD 635 050 (from DDC) 
PB 170 275 (from CFSTI) 
N66-12345 (from NASA) 

*SAE 650001 
(11) Supplementary Note: Bes ides  t h e  COSATI s t a n d a r d  usage ,  

t h i s  i s  a  convenient  p l a c e  t o  r e c o r d  a  more d e t a i l e d  n o t e  on confe rences :  
" I n t e r n a t i o n a l  Study Week i n  T r a f f i c  Engineer ing ,  6 t h  Annual, 10-14 
Sept .  1963, Denver, Colorado." 

5 .2 .4 .  DOCUMENT CONTENT IDENTIFICATION (INDEXING, ABSTRACTING) . 
E f f e c t i v e  and e f f i c i e n t  sub jec t - index ing  t echn ique  i s  fundamental  t o  
t h e  s u c c e s s  of t h e  NHSDC, A b r i e f  l ook  a t  t h e  h i s t o r y  of  s u b j e c t  
r e t r i e v a l  (17-37) and t h e  need f o r  vocabulary  c o n t r o l  l e a d s  t o  
recommendation of a  (post-)  c o o r d i n a t e  i ndex ing  scheme u t i l i z i n g  t h e  
c o n c e p t s o f  f a c e t  a n a l y s i s  i n  t h e  c o n s t r u c t i o n  and maintenance  o f  an  
NHSDC s t r u c t u r e d  t h e s a u r u s .  The advantages  o f  t h i s  approach t h a t  
s e rved  a s  a  b a s i s  f o r  t h e  recommendation a r e  g iven .  A d i s c u s s i o n  of  
n o t a t i o n ,  l i n k s ,  r o l e s ,  scope  n o t e s ,  and e v a l u a t i o n  i s  a l s o  inc luded .  

A b s t r a c t s  p rov ide  a  s c r e e n i n g  o r  s e l e c t i o n  a i d .  It i s  ou r  
recommendation t h a t  t h e  i n t e r i m  documentat ion c e n t e r ' s  p r e s e n t  p o l i c y  
of b r i e f  a n n o t a t i o n s  be  cont inued.  

H i s t o r y  of  Sub jec t  R e t r i e v a l ,  E a r l y  p h i l o s p h i c a l  concep t s  of a n  
i n h e r e n t  o r d e r  i n  knowledge were t h e  b a s i s  of f i r s t  a t t e m p t s  a t  o r g a n i z i n g  
knowledge, T r a d i t i o n a l  enumera t ive  h i e r a r c h i c a l  c l a s s i f i c a t i o n  a t t empted  
t o  group l i k e  s u b j e c t s ,  s e p a r a t e  u n l i k e  s u b j e c t s ,  and p rov ide  a n  equa l  
deg ree  of  s i m i l a r i t y  a t  each  g rade  of s e p a r a t i o n .  The Dewey Decimal 
C l a s s i f i c a t i o n  (DDC) i s  probably  t h e  most w ide ly  used example of 
h i e r a r c h i c a l  c l a s s i f i c a t i o n .  

H i e r a r c h i c a l  c l a s s i f i c a t i o n  i s  burdened w i t h  t h e  e q u a l l y  t r a d i t i o n a l  
problem of " o n e - p l a c e ' h r  r tp igeonhole"  ass ignment  o f  documents d e a l i n g  
w i t h  s e v e r a l  t o p i c s  from more t h a n  one p o i n t  of  view. Ths i  problem 
was recognized  by Dewey and l a t e r  by C u t t e r  and r e s u l t e d  i n  t h e  
development of  t h e u n i v e r s a l  Decimal C l a s s i f i c a t i o n  (UDC) (38,39) and 
~ a ~ a n a t h a n ' s  Colon C l a s s i f i c a t i o n  (CC) (40) .  Although p e r m i t t e d  t o  
a s s i g n  s e v e r a l  d i f f e r e n t  "p laces"  t o  one document, t h e  schemes were 
s t i l l  burdened w i t h  a  r i g i d l y  o rde red  p r e c o o r d i n a t i o n  o f  n o t a t i o n .  

It is  a l s o  s i g n i f i c a n t  t o  n o t e  t h a t  a l p h a b e t i c a l  i ndexes  t o  
c l a s s i f i c a t i o n  schedu le s  a r e  u s u a l l y  p repa red  t o  a i d  t h e  c l a s s i f i e r ,  
w i t h  some d e g r e e  of c r o s s - r e f e r e n c e  provided .  

The r i g i d i t y  of c l a s s i f i c a t i o n s  l e d  t o  t h e  development of  
a l p h a b e t i c a l l y  a r r anged  s u b j e c t  headings .  Some h i e r a r c h y  i s  o f t e n  used 
i n  o r d e r  t o  group s i m i l a r  i t ems .  Cross - r e fe renc ing  between headings  
became e s s e n t i a l  (whether  o r  n o t  h i e r a r c h y  was used) t o  p rov ide  adequa te  
a c c e s s  t o  t h e  c a t a l o g .  The network of c r o s s - r e f e r e n c e s  g e n e r a t e d  i n  
such  a  f i l e  i s  n o t  g e n e r a l l y  c o n t r o l l e d  i n  any l o g i c a l  o r  e x h a u s t i v e  
f a s h i o n .  O f t e n  no r eco rd  of s u b j e c t  headings  and i n t e r r e l a t i o n s h i p s  
is  ma in ta ined  o t h e r  t h a n  t h e  s u b j e c t  f i l e  i t s e l f .  

With t h e  adven t  of  new mechanica l  d e v i c e s ,  t h e  c u r r e n t  concept  of 
c o o r d i n a t e  i ndex ing  evolved  (41,42).  I n  t h i s  system, i n d i v i d u a l l y  
s e l e c t e d  te rms,  d e s c r i p t o r s ,  o r  u n i t  concep t s  a r e  combined ( o f t e n  us ing  

*It i s  recommended t h a t  t h e  s i x - d i g i t  SAE o r d e r  number be used a s  a n  
o r d e r  number under " a v a i l a b i l i t y t '  i n  t h e  NHSB Highway S a f e t y  L i t e r a t u r e .  
80 



Boolean algebra--AND, OR, NOT) Lo r e t r i e v e  a l l  t h o s e  i teins s a . t i s f y i n g  
the  c r i t e r i a .  Tlnus, coxisepts a r e  pcss t-coc~rdS.nated. ( j o i n e d  a:E t e r  index ing )  
r a t h e r  than. pxecoord, inated ( a s  i n ,  c :Lassi . f l ,cat io~l  schemes),  Th i s  
proced.ure al.lows deepe r  :In,dexing (more c:onc,el>ts) ,while w i n g  less complex 
terms.  h.s a:oordi.nat:e indexing  has  rxaaturetl, s ingle-word (un1.1:t.rm) s y s  tems 
have evcrl.ved, a'.rn''~o mi.iLt-.iw,:,rcl t:erms (phrases ,  clescrip.r:ors) arld f ree  fiandexing 
sy s t a n s  have e.volvetl i n t o  coxltrol,l.ed .vocabtml.aries, 

I t  i s  arot hard  .to p i c t u r e  a scheme tha.L cliscnrcls h i e ~ : a r c h i c a . l  o r d e r i n g  
of t h e  un-i.vt;rse s f  knowledge b u t  mairxtairai; i:lae okher a s p e c t s  of o r d e r l y  
s t r u c t u r e  a s  a 1uec1aanj.s~ f o r  voea'l:~all..ary c o n t r o l  of  a l p h a b e t i c & %  tenn  
l i s t s ,  Th i s  i s  the " b e s t  of both ' '  approe.ch, 

Aut0mati.c I n d e x l A .  There a r e  a:Lrea.dy comprehensive reviews of 
----"--,,"- 

automatic. indexin.g techn, iques,  s o  we ?~il l .  n o t  review them he r s  ( 4 3 - 5 7 ) .  
Upon cansider: ing these techniques  a.t some l e n g t h ,  we recommend t h a t  t h e  
NHSDC no t  use  an au toma t i c  indexing  scheme a t  t h i s  t ime,  a l t hough  an 
eye  shou ld  b e  k e p t  on developments i n  this f i e l d .  The r easons  f o r  t h i s  
r eco rnenda t ion  a r e  o u t l i n e d  b r i e f l y  below, 

( I )  Indexing  'by machine i s  p o s s i b l e ,  b u t  i t  has  no t  reached wide 
accep tance  and g e n e r a l l y  i s  n o t  y e t  econox ica i iy  f e a s i b l e ,  p8artLy 
because  of th.e lack s:f ava ihab i l . i t y  of machine-readable t e x t .  Also ,  
p i l o t  t e s t s  t a  d a t e  have had a s e v e r e  l i m i t a t i o n  on t h e  t o t a l  number of 
d e s c r i p t o r s ,  subjiect  bead ings ,  o r  c l a s s i f i . ca . t i ons  t h a t  can 'be a s s igned .  

( 2 )  Resu1 . t~  a r e  based  011 t h e  a u t h o r ' s  word usage ,  hence do n o t  
r e f l e c t  v a r i o u s  p o i n t s  of view. S ince  much highway s a f e t y  in fo rma t ion  
is  drawn. from a l l i e d  m a t e r i a l  of d i f f e r e n t  o r i g i n a l  i n t e n t ,  au. tomatic  
deriviat i .ve index ing  wsuPd b e  a t  a  handicap .  

( 3 )  Automatic assignment; indexing  ina a t t e m p t i n g  t o  d e l i m i t ,  
n o m a l i z e ,  and s t anda . rd i ze  te rminology i s  burdened w i t h  human probl.e~ns 
e q u i v a l e n t  t o  t h o s e  found i n  manual i ndex ing  t echn iques .  

The use  of I<WIC* (58-60) i ndexes  i s  widespread  because  of i t s  
t i m e l i n e s s  and because  a IC6JZC i ndex  i s  b e t t e r  t han  none a t  a1.l. Th i s  
i s  t h e  one t echn ique  of au toma t i c  indexing  a p p r o p r i a t e  f o r  u s e  by t h e  
NMSDC. The. weaknesses of  t h e  KWIC approach,  however? a r e  well  documented, 
and t h e  use  of a  KWIC index  should  never  r e p l a c e  a c o n s c i e n t i o u s  indexing  
scheme excep t  a s  a  t ime ly  in.terirn measure.  

An example of an a p p l i c a t i o n  of t h e  KWIC t echn ique  t o  g a i n  an 
a l p h a b e t i c a l  e n t r y  t o  i n d i v i d u a l  words i n  m.ul t i te rm d e s c r i p t o r s  and t o  
d i s p l a y  s e v e r a l  l e v e l s  of g e n e r i c - s p e c i f i c  s t r u c t u r e  i n  a  s u b j e c t  
a u t h o r i t y  l i s t  i s  g i v e n  i n  Appendix E. C i t a t i o n  indexing  (61), whi le  
power fu l ,  i s  n o t  u s e f u l  i n  t h e  d i v e r s e  highway s a f e t y  f i e l d .  

Need f o r  Vocab . The type  of indexing  may r ange  from 
c o n t r o l l e d  (i. e .  , use ok a r i g i d  au tho r iky  l i s t )  t o  u n c o n t r o l l e d  (i. e., 
f r e e  index ing  w i t h  t ex t -de r ived  c a t c h  words o r  key words) ( 6 2 ) .  Some 
c o n t r o l  i s  needed t o  i n s u r e  e f f e c t i v e n e s s  and e f f i c i e n c y .  The 
maintenance  and upda t ing  of s u b j e c t  a u t h o r i t i e s  i s  a  complex b u t  v i t a l  
f u n c t i o n .  The most widely  used c o n t r o l  t o o l  i s  t h e  t h e s a u r u s ,  which 
we w i l l  c o n s i d e r  h e r e  i n  t h e  most g e n e r a l  s e n s e  (63-73). 

The p r o c e s s  of s u b j e c t  i ndex ing  i n v o l v e s  two b a s i c  s t e p s  ( 7 4 )  : 
( I )  The i n d e x e r  chooses c l u e s  t h a t  w i l l  s e r v e  t o  i d e n t i f y  t h e  

i t e m  L a t e r  f o r  purposes  of  r e t r i e v a l .  

*KWIC = Key Word i n  Context  



(2) The i n d e x e r  e i t h e r  marks on t h e  i t em i t s e l f  o r  r e c o r d s  as a 
s e p a r a t e  i t em t h e  t a g s ,  l a b e l s ,  o r  codes r e p r e s e n t i n g  t h e s e  c l u e s .  

What i s  needed i s  a vocabu la ry -con t ro l  t o o l  t h a t  w i l l :  
(1) Normalize t h e  language of documents t o  t h e  language of 

q u e s t i o n s .  As such ,  i t  should  l e a d  t h e  i n d e x e r  o r  s e a r c h e r  from t e x t  
words o r  s e a r c h  words t o  key words. 

(2)  Pe rmi t  t h e  i ndexe r  t o  d e s c r i b e  more f u l l y ,  a t  d i f f e r e n t  l e v e l s  
of g e n e r a l i t y ,  from d i f f e r e n t  t e c h n i c a l  p o i n t s  of view. I t  should  a c t  
as a d e v i c e  f o r  d i s p l a y  of synonyms, h i e r a r c h i c a l  s t r u c t u r e ,  e t c .  

(3)  Prov ide  a  t o o l  f o r  t h e  s e a r c h e r  i n  ana lyz ing  and d e f i n i n g  
q u e s t i o n s .  I t  should  pe rmi t  s e a r c h e r s  t o  p h r a s e  i n q u i r i e s  acco rd ing  t o  
t h e  scope  and deg ree  of t h e i r  immediate i n t e r e s t s .  

( 4 )  Act a s  an  a u t h o r i t y  l i s t  a g a i n s t  which c a n d i d a t e  terms must 
b e  j u s t i f i e d .  

The thesau rus  ( a s  cons ide red  h e r e )  i s  a  l og i ca l .  l anguage  c o n t r o l  
t o o l  p rov id ing  a  l i s t  of words (and concepts )  t o  be  used i n  i ndex ing  
and s e a r c h i n g  documents. I t  p r e s e n t s  synonyms and antonyms ( a s  does 
Roge t ' s  Thesau rus ) ,  The t e c h n i c a l  t h e s a u r u s  a l s o  d i s p l a y s  te rms  o r  
concepts  h i e r a r c h i c a l l y  a s  a  gu ide  t o  i ndex ing / sea rch ing  a t  more g e n e r a l  
o r  s p e c i f i c  l e v e l s .  The t h e s a u r u s ,  a s  a  t o o l  t o  c o r r e l a t e  t h e  language 
of t h e  a u t h o r  w i t h  t h a t  of t h e  r e g u l a t o r ,  is  a  key t o  s u b j e c t  r e t r i e v a l ,  
F i n a l l y ,  an  a l p h a b e t i c a l  index  t o  a l l  words should  be  c o n s t r u c t e d  t o  
pe rmi t  s e a r c h e s  t o  beg in  i n  t h i s  manner when d e s i r e d .  

Recommendation f o r  a  Face ted  Thesaurus.  We recommended t h a t  t h e  
NHSDC use  a  (pos t - )  c o o r d i n a t e  i ndex ing  scheme u t i l i z i n g  t h e  concep t s  
of f a c e t  a n a l y s i s  a s  a vocabu la ry -con t ro l  mechanism i n  t h e  c o n s t r u c t i o n  
and main tenance  of an  NHSDC s t r u c t u r e d  thesau rus .  There a r e  s e v e r a l  
r e c e n t  " t e s t i m o n i a l s "  t o  t h i s  approach:  

John  R. Sharp concludes  t h a t  " t h e  b e s t  p o s s i b l e  system may 
c o n s i s t  of a  vocabulary  based  on f a c e t  a n a l y s i s  and used 
a s  a  c o o r d i n a t e  sys tem (75)". 

D .  J .  Campbell used f a c e t  a n a l y s i s  t o  t i g h t e n  up an 
e x i s t i n g  c o o r d i n a t e  i ndex ing  vocabulary  and found t h a t  
f a c e t i n g  c l a r i f i e d  term d i s t i n c t i o n s  and brought  r e l a t e d  
terms t o g e t h e r  ( 7 6 )  . 
M u l v e h i l l  and Brenner  (77)  concluded t h a t  " f a c e t i n g  i s  
a  n a t u r a l  method f o r  t h e s a u r u s  fo rma t ion  and i t s  control! '  

The C l a s s i f i c a t i o n  Research Group went s o  f a r  a s  t o  c la im 
t h e  need f o r  a f a c e t e d  c l a s s i f i c a t i o n  a s  t h e  b a s i s  of a l l  
methods of i n f o r m a t i o n  r e t r i e v a l  ( 78 ) ,  Vickery  p rov ides  
a  more r a t i o n a l  assessment :  "I would modify t h a t  c l a im  
today.  I b e l i e v e  t h a t  a l l  r e t r i e v a l  systems us ing  a  f i l e  
of i ndex  words can be  improved by t h e  u s e  of a  s t r u c t u r e d  
vocabulary .  Face t  a n a l y s i s  o f f e r s  a  t echn ique  of vocabulary  
c o n s t r u c t i o n ,  and I b e l i e v e  i t  t o  be  a good one. A t  t h e  
v e r y  least ,  i t  has  t h e  v i r t u e  of be ing  an e x p l i c i t  t e chn ique  
t h a t  can b e  d e s c r i b e d ,  communicated, t a u g h t ,  ana lyzed ,  



c r i t i . c i . z e d ,  ,mended, arid i.mproved. I t  i s  n o t  l e f ' t  t o  
incomunia:alil.e and I n c o n s i s t e n t  i n t u b  t i o n ,  T h i s  i s  the  
ckaief reason. why t h e  techriique mer.i.ts a t t e n t i o n e ' '  

The questi.on, "how gem$ i s  a post--coordi .nate f a c e t e d  index, ing sc:heme?" 
h a s  no quanti- t a t i -ve  answer, a s  t h e  nlethodolugy of indexing-sy s tern 
e v a l u a t i o n  i s  re1at:i.vel.y weak. One exmzp1.e $79)  does e x i s t  :En tire As l ib  
C r a n f i e l d  Resenxcla P r o j e c t  (80) t e s t  of  tile faceted scheme f o r  a e r o n a u t i c s ,  
i n  which a mu1 r.:j.pl.e-nen.try (post : -~cooa:d. iYr~~~t: i i~~:~)  approach klad .the i l i g h ~ i s t  
s u c c e s s  r a t e :  

The system a s  o r i g i n a l l y  t e s t e d  c o n s i s t e d  of (a) a 
c l a s s i , f i e d  f i l e  i n  which only  one entl:y was made f o r  each 
t o p i c ,  ( S )  an  a l p h a b e t i c  f.il.e compiled by cha in  
index ing  'each c l a s s i f i e d  tc3pi.c. Performance was 
poore r  t han  t h a t  of t h e  o t h e r  sys tems t e s t e d .  The 
p e r c s n t a g e  s u c c e s s  f i g u r e s  were : 

Face t  
IJY C 
A l p h a b e t i c a l  
ljni term 

73.8 + 2.5 p e r c e n t  
75.6 ; 2.5 p e r c e n t  
81.5 + 2.5 p e r c e n t  
82.0 + - 2.5 p e r c e n t  

A supplementary t e s t ,  i n  which m u l t i p l e  e n t r i e s  were made 
i n  t h e  c l a s s i f i e d  f i l e  f o r  each t o p i c ,  improved t h e  s u c c e s s  
r a t e  of Face t  t o  83  p e r c e n t .  

Before c o n s i d e r i n g  t h e  p o t e n t i a l  advantages  of f a c e t  a n a l y s i s  ,xhich 
were t h e  ' ba s i s  f o r  recommending i t  as a vocabulary  c o n t r o l  mechanism i n  
an  NMSDC coordina . te  indexing  scheme, we w i l l  Look b r i e f l y  a t  i t  as a 
t echn ique .  The s u b j e c t  i s  o f t e n  v e i l e d  i n  mys t i c  v e r b i a g e  i n a c c e s s i b l e  
t o  common docurnentar i s t s  . 

Faceted  c l a s s i f i c a t i o n  a s  o r i g i n a l l y  set f o r t h  by Ranganathan and 
L a t e r  modif ied  i n  England (81-86) resembles c o o r d i n a t e  indexing  systems 
i n  t h a t  t e r n s  are s y n t h e s i z e d ,  b u t  d i f f e r s  i n  t h a t  t h e  c o o r d i n a t i o n  
occu r s  i n  t h e  index ing  p r o c e s s  ( p r e c o o r d i n a t i o n ) .  Moreover, terms a r e  
combi-ned i n  a  f i x e d  o r d e r ,  u n l i k e  coordinate.  sys tems.  The t echn ique  of 
f a c e t  a n a l y s i s  used i n  developing  a f a c e t e d  c l a s s i f i c a t i o n  can be  
f r u i t f u l l y  a p p l i e d  t o  s t r u c t u r i n g  a c o o r d i n a t e  indexing  t h e s a u r u s .  

There  a r e  some s i g n s  of r e c o g n i t i o n  of  t h e  need f o r  such 
c r o s s - f e l : t i l i . z a t i o n ,  e . g . ,  t h e  d i scove ry  of M u l v e h i l l  61 
Brenner t h a t  they  had been  us ing  f a c e t  a n a l y s i s  f o r  
t h e s a u r u s  b u i l d i n g  wi thou t  consc ious  knowledge of i t s  
p r i n c i p l e s ,  and t h e  e x p l i c i t  and very  p r o f i t a b l e  u se  
of t h e  method t h . e r e a f t e r  ( 2 2 ) .  

' 6 r ad . i t i ona l  enumera t ive  sys tems of c l a s s i f i c a t i o n  assume t h a t  
g e n e r i c  r e l a t i o n s  can be adequa te ly  d i s p l a y e d  by t h e  cons t ruc . t i on  of 
one v a s t  t r e e  of  knowledge--s ta r t ing  w i t h  t h e  u n i v e r s e ,  d i v i d i n g  i n t o  
t h e  main c l a s s e s ,  and r e p e a t e d l y  s u b d i v i d i n g  each s u b c l a s s .  But: 

a  s imp le  t r e e  of knowledge cannot  s a t i s f a c t o r i l y  r e p r e s e n t  
t h e  g e n e r i c  r e l a t i o n s  between t e . m s .  A t ype  of s c h e d u l e  



i s  needed which a l l ows  a g i v e n  genus t o  b e  subd iv ided  i n  
more t h a n  one way, t o  g i v e  s e v e r a l  s e t s  of s u b c l a s s e s ,  
each of which i s  a homogeneous group of c o l l a t e r a l  s p e c i e s .  
Such a s chedu le  is  i n  f a c t  a  f a c e t e d  c l a s s i f i c a t i o n  (83). 

Face t  a n a l y s i s  b u i l d s  from t h e  e x i s t i n g  vocabulary .  F i r s t ,  t e rms  
w i t h  similar c h a r a c t e r i s t i c s  ( m a t e r i a l ,  p r o c e s s e s ,  p r o p e r t i e s ,  e t c . )  
a r e  grouped i n t o  c a t e g o r i e s ,  t h e n  t h e  terms i n  each  group a r e  a r r anged  
h i e r a r c h i c a l l y  t o  d i s p l a y  t h e i r  g e n e r i c - s p e c i f i c  r e l a t i o n s h i p s .  That  is  
f a c e t  a n a l y s i s  i n  one sen t ence .  The t echn ique  l e a d s  t o  a mutua l ly  
e x c l u s i v e  arrangement  of concept  t e rms ,  n o t  documents; i t  is  based  
on words ( concep t s )  and n o t  knowledge (documents).  

For  example, i n  t h e  HSRIC s t r u c t u r e d  thesau rus  a l l  t h e  component 
terms r e l a t i n g  t o  v e h i c l e s  (e .g.  , moto rcyc l e s ,  b i c y c l e s ,  b r a k e s ,  
c a r b u r e t o r s )  were p l a c e d  i n  one group and t h e n  s t r u c t u r e d  w i t h i n  t h a t  
group.  S e v e r a l  e x i s t i n g  schemes have been based on f a c e t  a n a l y s i s .  Two 
of t h e s e  schemes a r e  of p e r i p h e r a l  i n t e r e s t  t o  highway s a f e t y ;  namely, 
t h e  American Pe t ro leum I n s t i t u t e  (MI) S u b j e c t  Au tho r i t y  L i s t  (87) and 
D. J .  F o s k e t t ' s  Occupa t iona l  S a f e t y  and Hea l th  Documents C l a s s i f i c a t i o n  
Scheme (88 ) .  

Face t  a n a l y s i s  o f f e r s  many advantages  t o  t h e  NHSDC : 
(1)  I t  a f f o r d s  vocabulary  c o n t r o l :  

( a )  Whether a  c l a s s i f i e d  i ndex  is  used o r  n o t ,  a n  e s s e n t i a l  t o o l  
i n  c o n s t r u c t i n g  any r e t r i e v a l  i ndex  i s  a c l a s s i f i c a t i o n  o r  s t r u c t u r e .  
The purpose  of t h i s  s t r u c t u r e  i s  t o  p rov ide  o r g a n i z a t i o n  i n  which t h e  
most u s e f u l  g e n e r i c  r e l a t i o n s  of each term can be d i s p l a y e d .  

(b)  Compound concep t s  a r e  f a c t o r e d  i n t o  b a s i c  u n i t s  t o  r e v e a l  
new l i n k s .  

( c )  I n  t h e  s t r u c t u r i n g  of each  group of terms ( o r  f a c e t ) ,  
d i s c r e p a n c i e s  become c l e a r  and omiss ions  a r e  d i s cove red .  

( d )  The r o l e s  of terms and d e f i n i t i o n  o r  usage of homographs 
a r e  o f t e n  made c l e a r  by c o n t e x t  w i t h i n  t h e  s t r u c t u r e ,  o r  h i e r a r c h i c a l  
d e f i n i t i o n  (89 ) .  

( e )  "Rela ted  term" c r o s s - r e f e r e n c e s  when r e q u i r e d  a r e  a s  
e a ; i l y  provided  f c r  a s  i n  o t h e r  schemes. 

(2 )  Face t ing  has  a  b a s i s  i n  t h e  language  of highway s a f e t y :  
( a )  Being based upon language ,  a  f a c e t e d  vocabulary  i s  more 

s t a b l e  t han  t h e  v o l a t i l e  knowledge n a t u r a l  language i s  used t o  d e s c r i b e .  
New i d e a s  and knowledge can b e  r e a d i l y  indexed w i t h o u t  a l t e r a t i o n  of a  
" t r e e  of knowledge!' 

(b)  The t echn ique  i s  p a r t i c u l a r l y  adep t  and r e s p o n s i v e  t o  
s p e c i a l i z e d  mi s s ion -o r i en t ed  f i e l d s .  Alan Rees (79) n o t e s  t h a t :  

I n  ve ry  b r i e f  summary, we might  say  t h a t  f a c e t e d  schemes 
a r e  . . . i n  American p a r l a n c e ,  mi s s ion -o r i en t ed  r a t h e r  
t han  d i s c i p l i n e - o r i e n t e d .  What we mean by t h a t  i s  they  
a r e  des igned  f o r  u s e r  groups whose i n t e r e s t s  c u t  a c r o s s  
t h e  t r a d i t i o n a l  f i e l d s .  

( 3 )  I t  p rov ides  an a i d  t o  t h e  i n d e x e r l u s e r :  
The r e s u l t i n g  g e n e r i c  s t r u c t u r i n g  a c t s  a s  a  comprehensive gu ide  t o  

t h e  i n d e x e r  o r  u s e r .  Th i s  is  a b a s i c  f u n c t i o n  of  any t h e s a u r u s ,  b u t  a  



f ace t ed ,  ana1.ysi.s a s s u r e s  completeness and c o n s i s t e n c y  of s t r u c t u r i n g .  
Thaz nerj.ts of a s t r u c . t u r e d  .vocaab.ul.al:y. as an a i d  t o  i n d e x e r  o : ~  user are 
id i icussed  el.seb~1;le.re. 

(4)  It s e r v e s  a s  a frameworlc f o r  t h e  addit : io~a of ternni; o r  i n t e g r a -  
t i a n  o f  othe:t: i-.hesausu.ses (90-92) ; 

It i.s reco~nmencled tha,t , the Nl:ISl)C develop  a  w e l l - s t r u c t u r e d  thesau rus  
t o  s e r v e  a.s a. b a s i s  :for t h e  ir1teg.i.-al;isn o f  t h e  v a r i o u s  exis t : ing  voca 'bular-  
i e s  in, the higlzway s a f e t y  f i e l d .  Sound s l i r t rc ture  is an appa ren t  'key t o  
bui1d:ing a j rs2.r~ I: thcssaurt.tc;. "Hgslop (93)  c o n s i d e r s  tha . t  greater  a t  t e n t  i o n  
ought  t o  be  p a i d  t o  str.ucl:ure than t o  a c t u a l  ternlinuloggr, f o r  she  
c o n s i d e r s  t h a t  the ~;stab:Eishmera.t crf sourlcl s t r u c t u r a l  rules w - i . l l  makt2 f o r  
e a s i e r  t,hes;lun:us 'hui1d.i.n.g and a h i g h  deg ree  of f l e x i b i l i t y  i n  t f i e  e x t r a c -  
t i o n  of m: icro thesaur i  (94)" (or, co~l.versel.y, t h e  i n f u s i o n ,  of eaiisfilzg 
s p e c i a l i z e d  tklesaurj.) . Eiysloy mcnt:iuns t h e  ' I h i e ra rch icaL  su.pePr-- 
s t r u c t u r e  ,to h e  superimposed o.!rer t h e  ind.i.vidua.1 vacabu:lar-i.es exf t h e  
coope ra t ing  agencies ( i .  c ,  , REG, NASA, DDC, ax~d OTS) i n  t h e  dcvel,apment 
of t h e  COSA'I:I S u b j e c t  Gategory List, '" 

(5) It is ansc!:iul. as a . t oo l  fin NHSB :nanagement: 
F a i r t h o m e  stai,:ed ( 7 9 )  : '??'ew r e a l i z e  tizat a  good c l a s s i f i c a t i o n  

sys t em,  used by competent peop le ,  can  p rov ide  a  t e l e s c o p e  through which 
technol.ogi.ca1 c.ultural.  deveJ.opments can be o'bserved b e f o r e  they  can 
become e x p l i c i t  ' I  

F a c e t  ana.1ys.f~ i s  f r e q u e n t l y  used uncornsciously a s  a marragenlent 
t e c h n i q u e  t o  13rga.nize infor-mation.,  t o  g a i n  an overview, and t o  i d e n t i f y  
i n f o m a t i o n  gaps .  It h a s  been  a c t i v e l y  used by t h e  NHSB s i n c e  i t s  
i n c e p t i o n  and i s  an  a c t i v e  concern of NHSB r e s e a r c h  management s t a f f .  
F i g u r e s  A-E,  Ar~pendix F ,  were p r e s e n t e d  by t h e  NHSU a s  p a r t  of an 
o r i e n t a t i o n  t o  NHSB c o n t r a c t o r s .  The ' V e c i s i o n  o r i e n t e d  s t r u c t u r e s "  
and " c l a s s i f i c a t i o n s "  a r e  i n  f a c t  a  p r e l i m i n a r y  f a c e t e d  a n a l y s i s  of 
t h e  highway s a f e t y  f i e l d .  L t  i s  f e l t  t h a t  a f a c e t e d  NETSDC sub jec ' t  i ndex  
would complement t h i s  trend--and might  i t s e l f  be  of d i r e c t  v a l u e  t o  NHSB 
management, 

With r ega rd  t o  n o t a t i o n ,  i t  i s  f u r t h e r  recommended t h a t  t h e  NHSDC 
t h e s a u r u s  use  codes t o  r e p r e s e n t  t e m s / c o n c e p t s  f a r  t h e  foPlowlng 
r easons  : 

(1) This  avo ids  a r b i t r a r y  s e l e c t i o n  of one term among a11 of i t s  
synonyms, When one word i s  s e l e c t e d  a s  an a u t h o r i t y  word, tlae u s e  
of o t h e r  words i s  s u p p r e s s e d ,  I n  a f i e l d  of v a r i e d  u s e r  backgrounds 
(hence v o c a b u l a r i e s )  t h e  s e l e c t i o n  of  one a u t h o r i t y  word w i l l  confuse  
t h e  u n i n i t i a t e d  u s e r  who may complain of  a r b i t r a r y  thought  caratrol .  
The u s e  of a s u b j e c t  code p e r m i t s  e q u a l  s t a n d i n g  of a l l  synonyms f o r  a 
cotacep t . 

(2)  N a t u r a l  language ,  a l t hough  e a s i e r  f a r  t h e  i n d e x e r l u s e r  , 
f r e q u e n t l y  r e q u i r e s  t h e  e q u i v a l e n t  of a code look-up t o  de termine  accep ted  
word forms,  r e s o l v e  s p e l l i n g  problems,  and t h e  l i k e .  It a l s o  r e q u i r e s  
more k e y s t r o k e s  and l a r g e r  computer s t o r a g e  a r e a s .  S u b j e c t  codes 
r e q u i r e  l e s s  keypunching and,  more s i g n i f i c a n t l y ,  a r e  much s h o r t e r  f o r  
e n t r y  i n t o  a  remote t e r m i n a l .  The problems of c o r r e c t l y  e n t e r i n g  
long a u t h o r i z e d  t enns  t h a t  o f t e n  have  t o  be  looked up f o r  p r o p e r  form 
were d i s c u s s e d  w i t h  John S c r s g g i n s  of SDC du r ing  a  demons t r a t ion  of 



COLEX, and i t  was sugges ted  t h a t  a n o t h e r  time a coded scheme might  be 
used.  It is  recommended t h a t  t h e  NHSDC use  s u b j e c t  codes t o  communicate 
w i th  t h e  computer d a t a  base  and l e t  t h e  computer perform d i c t i o n a r y  
look-up t o  communicate w i th  us i n  na tura l - language  p r i n t o u t s ,  

( 3 )  Sto rage  i s  saved and f l e x i b i l i t y  i nc reased  by t h e  use  of 
s t r u c t u r e d  s u b j e c t  codes t h a t  i n c o r p o r a t e  t h e  h i e r a r c h i c a l  o rde r ing  of 
t h e  thesau rus .  Such an approach i s  p r e c i s e l y  analogous t o  t h e  numbering 
of s e c t i o n s  i n  t h i s  r e p o r t ,  i . e . ,  s u b j e c t  codes a r e  gene ra t ed  i n  a 
" t a b l e  of con ten t s "  f a s h i o n  t h a t  p rov ides  f o r  un l imi t ed  expansion of 
l i s ts  (e .g . ,  4.1, 4.2, 4.3, . , . , 4.11, 4.12, e t c . )  and s p e c i f i c i t y  
( e .g . ,  4.2, 4.2.1,  4.2.1.1, e t c . )  . This  technique  i s  exempl i f ied  i n  
t h e  HSRIC s t r u c t u r e d  thesau rus  (Appendix E) . S t r u c t u r e d  s u b j e c t  codes 
a r e  recommended t o  f a c i l i t a t e  computer g e n e r a t i o n  of s t r u c t u r e d  
thesau rus  d i s p l a y s  and t o  permi t  t h e  u s e r  t o  broaden h i s  s e a r c h  c r i t e r i a  
a u t o m a t i c a l l y  by dropping t e r m i n a l  d i g i t s  from s u b j e c t  codes s e l e c t e d .  
S to rage  i s  saved,  a s  broader  terms need n o t  be autopos ted  ( i . e . ,  t h e  
r e q u e s t o r  can broaden h i s  query a t  s e a r c h  t ime) ,  w h i l e  p e r m i t t i n g  a 
g r e a t  d e a l  of  s p e c i f i c i t y  o r  d e t a i l  i n  indexing .  

S e v e r a l  vocabulary management problems (and s o l u t i o n s )  s t i l l  
remain t o  be cons idered:  namely, mechanism of term r e l a t i o n s h i p s ,  usage 
of l i n k s  and r o l e s ,  term d e f i n i t i o n ,  and e v a l u a t i o n  and updat ing .  

Two b a s i c  r e l a t i o n s h i p s  e x i s t  among terms : synonymy and h i e r a r c h y .  
Although t h e s e  r e l a t i o n s h i p s  can be d i sp l ayed  and mechanica l ly  
manipulated i n  a  s t r a i g h t f o r w a r d  manner, two problems a r i s e  i n  developing  
them: (1) Two terms may be  r e l a t e d  synonymously from one p o i n t  of 
view and no t  from ano the r ,  t o  t h e  p o i n t  of be ing  near  antonyms. ( 2 )  The 
same c o n f l i c t  a r i s e s  i n  h i e r a r c h i c a l  r e l a t i o n s h i p s ,  e .g . ,  f a the r - son ,  
whole-part ,  g e n e r a l - s p e c i f i c .  

S u b j e c t s  can b e  r e l a t e d  t o  each o t h e r  by p o s i t i o n s  i n  a p rocess ,  
mechan i s t i c  a s s o c i a t i o n s ,  composit ion,  f u n c t i o n ,  d i s c i p l i n e ,  o r  
methodology. Vickery ' s  method of f a c e t e d  vocabulary c o n s t r u c t i o n  
p rov ides  a  l o g i c a l  c o n s t i t u e n t  technique  f o r  d e r i v i n g  t h e s e  r e l a t i o n s h i p s .  

I t  i s  recommended t h a t  t h e  common l i b r a r y  p r a c t i c e  of u s ing  t h e  
' ' see a l s o "  r e f e r e n c e  f o r  u n s p e c i f i e d  r e l a t i o n s h i p s  and ( o f t e n )  "down" 
h i e r a r c h i c a l  r e l a t i o n s h i p s  be  d i sca rded  i n  f avor  of (1) "broader term" 
o r  "narrower term" f o r  h i e r a r c h y ,  and " r e l a t e d  term" f o r  a l l  o t h e r  
r e l a t i o n s h i p s .  It a l s o  sugges ted  t h a t ,  where t h e r e  a r e  more than  two 
l e v e l s  of h i e r a r c h y ,  a l l  l e v e l s  be  d i sp l ayed .  The a l p h a b e t i c a l l y  
a r ranged r o t a t e d  index i n  Appendix E d i s p l a y s  a  compromise between a 
s t r u c t u r e d  " tab le-of -contents"  d i s p l a y  and t h e  "two l e v e l "  (BT-NT) 
d i s p l a y  used i n  t h e  main body of t h e  E J C  and LEX thesau ruses .  

It i s  f e l t  t h a t  enough evidence  e x i s t s  (98-100) t o  s u g g e s t  t h e  
NHSDC avoid  t h e  tanglewood of l i n k s  and r o l e s .  T h e i r  d e f i n i t i o n  and 
usage w i l l  n o t  be d i s c u s s e d  he re .  The " l ink"  problem of two main 
themes i n  one document can o f t e n  be  r e so lved  (a l though t h i s  i s  seldom 
necessa ry )  by a qu ick  p e r u s a l  of t h e  t i t l e  o r  a b s t r a c t .  The " ro l e"  
problem can be a l l e v i a t e d  through t h e  u s e  of a  w e l l - c o n t r o l l e d  and 
s t r u c t u r e d  thesau rus  and t h e  use  of l i m i t e d  scope  n o t e s .  There i s  a 
very  d i r e c t  analogy between a r o l e  a p p l i e d  t o  a  term and t h e  q u a l i t y  t h a t  
i s  g iven  t o  t h a t  term by i t s  i n c l u s i o n  i n  a  f a c e t .  



General..lyr, t h e  d e f i n i t i o n  of  homographs i s  c l e a r  from t h e  cont ' ex t  
of  h i e ra rch : i . ca l  reLs t i .o l~s ln ips .  Although "suspension" h a s  meania.gs 
r e l . a t i v e  t o  all. t h r e e  el .e~nents  of t h e  biglawny t r a f f i c  sys t a n  (d.ri-wer, 
r o a d ,  and.  ve l r ie le )  , .its usage i s  c l e a r  .i.n a s t r u c t u . r e d  t t i ~ ! s a u r u ~ :  

Su.spensi,c,n -- Legal, Enfo rce~nen t  
Sllaspen;., ion - 1Xoad.wa:g , BrJ.c.Zge 
Suspeasi.c:~n. - Vi:;h:icle 
The de:f-i.n.i.tiot~ of most v o c a l ~ u l a r y  terms i s  c l e a r  from t h e  d i s p l a y  

of syn.onynoue and h i e r a r c h i c a l .  r e l a , t i o n s h i p s .  Where d e f i n i t i o n  i s  no.t 
c l e a r ,  b r i e f  p a r e n t h e t i c a l  modi . f ie rs  w i l l  u s u a l l y  d i s , t i n g u i s h  'between 
t e r n s ,  R a r e l y ,  where d e f i n i t i o n  (hence i n t e n d e d  usage)  i s  s t i l - l  no t  
c l e a r ,  more elc.l:ensive. and d e f i n i t i v e  scope  n o t e s  may be  r e q u i r e d ,  

F i n a l l y ,  t h e  NBSDC shou ld  e s t a b l i s h  and p e r i o d i c a l l y  rev iew 
measures of i ndex ing  e f f e c t i v e n e s s ,  While a c o n s i d e r a b l e  bocl.:y sf 
l i t e r a t u r e  exists on t l ~ e  s t l b j e c t  (80, 101.-112), t h e r e  i s  p1resentl.y no 
convenient  methodology o r  a s s u r a n c e  of r e s u l t s .  T h i s  s i t u a t i o n  shou ld  
n o t  p r e v e n t  t h e  usi? o:f some rough measures ( e .  g .  , r e l e v a n c e  zrzd r e c a l l  
r a t i o s )  :In tlhe NlISDC wystem. 

Thesaurus  mai i~ tenan,ce  s l lould a l s o  be enhanced w i t h  s t a t i s t i c s  of 
f requency of  l:el-ni usa,ge and co-occurrences  ( t h e  number of i t ems  
d e s c r i b e d  by p a r t i c u l a r  combinat ions  of t e r m s ) .  Terms w i t h  an ext remely  
h i g h  deg ree  of co-occurrence a r e  c a n d i d a t e s  f o r  permanent  p r e c o o r d i n a t i o n .  
For  example, the terms "d . r iver i '  ;and "educat ion"  a r e  s e p a r a t e  o r  
independexlt conrep t s  i n  t h e  HSRIC t l ~ e s a u r u s  . Because of t h e i r  f recluent 
usage  t o g e t h e r  a s  a compound concept  i n  " d r i v e r  educat ion ' '  they  have 
been pennaneritl.y precsrordinaked .to form a new concep t .  

Abstract%. I t  i s  our recomnendation t h a t  b r i e f  (100 words ---- 
ave rage ,  250 words maximum) a n n o t a t i o n s  b e  p repa red  f o r  each document 
b e i n g  p rocessed .  T h i s  i s  t h e  p r e s e n t  p o l i c y  of t h e  i n t e r i m  documentat ion 
c e n t e r ,  and i t  shou1.d be continu.ed,  

The deg ree  of  a b s t r a c t i n g  i s  a c h o i c e  between t h e  i d e a l  and what 
t h e  sys tem ca.11 a f f o r d ,  There  i s  a growing f e e l i n g  t h a t  a b s t r a c t s  a r e  
n o t  neces sa ry  f o r  t h e  browsing and s e l e c t i o n  of  document c i t a t i o n s , ,  Q f t e n  
t h e  t i t l e  ( o r  f i r s t  o r  l a s t  pa rag raph)  is  equal- ly e f f e c t i v e  and avo ids  
t h e  e f f o r t  oE w r i t i n g  a b s t r a c t s ,  Long a b s t r a c t s  a r e  a l s o  expens ive  
t o  s t a r e  d i g i . t n l l y  and t a k e  an  e x o r b i t a n t  t ime t o  d i s p l a y  o r  p r i n t  o u t  
i n  a rem.ote t e r m i n a l  envi ronment ,  

On t h e  o t h e r  hand,  t h e  d i f f u s e n e s s  of t h e  l i t e r a t u r e  of highway 
s a f e t y  of t e n  makes t h e  p r e p a r a t i o n  of s h o r t  a n n o t a t i o n s  ( a s  v s .  the. 
au t lhor ' s  o r i g i n a l  a b s t r a c t )  t h a t  r e f l e c t  t h e  document i n  t h e  l i g h t  of 
t h e  high.way s a f e t y  m i s s i o n  ext remely  u s e f u l  i f  n o t  neces sa ry .  

The t e c h n i c a l  r ev i ewer  shou ld  p rov ide  a n n o t a t i o n s  which tend  t o  
q u a l i f y  t h e  glowing accoun t s  of work p e r f o r n ~ e d  o f t e n  g i v e n  by t h e  
a u t h o r s '  a b s t r a c t s  and broad  t i t l e s .  P a r t t c u l a r  a t t e n t i o n  shou ld  b e  
g i v e n  t h e  a c t u a l  scope  of t h e  document r e l a t i v e  t o  t h e  m i s s i o n ,  si?:lee 
t h i s  i s  r a r e l y  e v i d e n t  from a  , t i t l e .  Segments of t h e  a r t i c l e ,  summary, 
o r  a b s t r a c t  p rov ided  by t h e  a u t h o r ,  p u b l i s h e r ,  o r  a b s t r a c t i n g  agent-y 
shou ld  be  copied  and i n t e g r a t e d  (where u s e f u l )  t o  r educe  t h e  m ~ u n t  of 
o r i g i n a l  w r i t i n g .  



The technique  of au toma t i c  a b s t r a c t i n g  i s  b e t t e r  d e s c r i b e d  a s  
au toma t i c  e x t r a c t i n g  of h i g h l y  ranked s e n t e n c e s  ( o r  p h r a s e s ) .  According 
t o  t h e  Auerbach s t a t e - o f - t h e - a r t  r e p o r t  ( l a ) ,  au toma t i c  e x t r a c t i n g  
t echn iques  have been g e n e r a l l y  unsucces s fu l  a l though o c c a s i o n a l l y  they  
r e s u l t  i n  an e x t r a c t  which is  s u f f i c i e n t l y  i n f o r m a t i v e ,  c o n c i s e ,  and 
cohe ren t .  Most e x t r a c t s  produced by t h e s e  v a r i o u s  t e chn iques  l a c k  one 
o r  more of t h e s e  impor t an t  c h a r a c t e r i s t i c s .  

5.3. STORAGE 

The e f f o r t  and r e sou rce s  needed t o  s t o r e  p h y s i c a l  documents and 
document s u r r o g a t e s  have been determined on t h e  b a s i s  of o p e r a t i o n a l  
expe r i ence  ga ined  from p a r a l l e l  t a s k s  i n  HSRIC and t h e  l i t e r a t u r e .  

5.3.1. DOCUMENTS. Documents can  be  s t o r e d  i n  o r i g i n a l  f u l l - s i z e  
form o r  i n  microform. F u l l - s i z e  documents a r e  u s e a b l e  w i thou t  en l a rge -  
ment o r  r ep roduc t ion ,  a l though f r e q u e n t  r ep roduc t ion  from ha rd  copy can 
become c o s t l y .  While f u l l - s i z e  documents r e q u i r e  more s t o r a g e  space ,  
t h i s  can be  minimized. Because of t h e  l a r g e  pe rcen t age  of j o u r n a l  
l i t e r a t u r e ,  document s t o r a g e  d e n s i t y  ha s  averaged about  70 documents 
p e r  s h e l v i n g  f o o t  i n  t h e  HSRIC c o l l e c t i o n .  Thus a  comprehensive 
c o l l e c t i o n  of 20,000 documents could  be  s t o r e d  on 12  l i b r a r y  s h e l v i n g  
u n i t s  w i t h  t h r e e - f o o t  s h e l v e s .  A ve ry  s m a l l  s p e c i a l i z e d  c o l l e c t i o n  
can group documents by broad s u b j e c t  c l a s s e s ,  b u t  i t  is  recommended a s  
more p r a c t i c a l  t h a t  t h e  NHSDC f i l e  documents i n  accession-number o r d e r .  

I t  is  recommended t h a t  t he  NHSDC use  microform documents f o r  
document a r c h i v a l  s t o r a g e  o r  f o r  t h e  s t o r a g e  of l a r g e  f i l e s  t h a t  show 
a low a c t i v i t y  rate--based on t h e  economics of s t o r a g e  and t h e  
a v a i l a b i l i t y  of m a t e r i a l s  a l r e a d y  i n  microform, 

I n  t h e  s e c t i o n  on c u l l i n g ,  i t  was recommended t h a t  t h e  c o l l e c t i o n  
be ma in t a ined  w i t h  a  s t r o n g  c u l l i n g  p o l i c y  on t h e  b a s i s  of usage  and /o r  
age. Cu l l i ng  has  a  d i r e c t  bea r ing  on document s t o r a g e  c o s t s  and s p a c e ,  
y e t  i t  o f t e n  i s  ha rd  t o  s u r r e n d e r  t h e  symbols of p r i v i l e g e  and s t a t u s .  
The c r i t e r i o n  of s i z e  of c o l l e c t i o n  has  been f o r  t oo  long a  symbol of a 
s u p e r i o r  o r  "s t rong"  l i b r a r y .  I t  i s  recommended t h a t  m a t e r i a l s  trimmed 
from t h e  c o l l e c t i o n  b e  p l aced  i n  a  ve ry  compact s t o r a g e  warehouse o r  on 
microf i lm.  Also,  a s  sugges t ed ,  i t  should  be t h e  p o l i c y  of t h e  NHSDC 
t o  ensu re  t h a t  a  major  p o r t i o n  of t h e  uncopyr igh ted  highway s a f e t y  
l i t e r a t u r e  i s  p l aced  i n  t h e  CFSTI. Th i s  p o l i c y  w i l l  make m i c r o f i c h e  
cop i e s  a v a i l a b l e  t o  t h e  l a r g e s t  number of u s e r s .  

While microform s t o r a g e  of documents can s ave  s t o r a g e  space ,  t h e  
r e a l  economies of u s ing  microform a r e  d e r i v e d  from q u a n t i t y  r ep roduc t ions  
and d i s t r i b u t i o n .  One obvious recommendation: where microforms a r e  used ,  
p r o v i s i o n  shou ld  be made f o r  an  adequate  number of r e a d e r s .  It i s  easy  
t o  r e l y  on one l a r g e  r e a d e r - p r i n t e r  which i n  time w i l l  b e  used s o l e l y  
f o r  reproducing  ha rd  c o p i e s ,  n o t  f o r  r ead ing  purposes .  Microform 
documents r e q u i r e  r e l a t i v e l y  expens ive  equipment f o r  t h e i r  r e ad ing  o r  
f u l l - s i z e  r ep roduc t ion .  T h i s  equipment i s  n o t  r e a d i l y  a v a i l a b l e  t o  most 
u s e r s ,  and many u s e r s  s t i l l  have r e s e r v a t i o n s  about  convenience.  

5.3.2. DOCUMENT SURROGATES. The s t o r a g e  of document s u r r o g a t e s  
( e . g .  , b i b l i o g r a p h i c ,  s u b j e c t ,  and a n n o t a t i o n  i n fo rma t ion )  w i l l  be  



i n  two % o m s ,  machine-readable and human-readable, The s t o r a g e  of 
s ~ j r r o g a t e s  i r i  d i g i t a l  fsmi can be on rnagrzetic t a p e ,  d i s k ,  o r  card 
(eeg, ,  II3E.l Data F;el..l). S u r r o g a t e  infurmation can  be recorded i.11 hand 
copy <:XI. card o r  book fom:m prirr.ttaut, 

It i s  recomunended t h a t  t h e  fral .1 NHSDC s u r r o g a t e s  be  s to red ,  on 
magne t i c  t a p e ,  arid tl.1a.t (potcn.tia1:l.y) a b b r e v i a t e d  indexes  t o  t h e  
s u r r o g a t e s  be  stareii on xiagnetic  d i s k  t a  s e r v e  an on, , - l ine re t r ie"va1 .  
schetne. I t  i s  p?coh:ibit:ively expensi.ve tc:i s t o r e  fuJ.1. c i . ta t i .ons  and 
an.ncrtat:i.oras on magne t i c  d i s k s  w i  l;h the 't~.ii~rdware p r e s e n t l y  avai , l .able,  
The advent  of magne t i c  ca.rd s t o r a g e  d e v i c e s  (e,g,, 31CR CPAbf9 RG.A WXE, 
I B M  83ata Cel.3.. B.r::ive) s l ~ u l - ~ l d  'be cl.oseLy .clratched, Tki.ese d e v i c e s  p rov ide  
more s t o r a g e  r apac i . t y  and lesu a c c e s s  speed ,  and s i n c e  t h e  "cards" a r e  
interchangeabl . tz  ccosts can b e  shared w i t h  o t h e r  prob:Lems. Magnetic  
c a r d s  shszal,.d ult:im;:litelgr provide a flexible and economic s torage  medium. 

Hard copy V J I E T B ~ O ~ S  of docu,men.t surrogate:;  (:an be i n  card. o r  book 
form (113) . Card f i l .ee are a l~ro\;rsab2sle, randorn-access, rnul.t.LpLe e n t e r i n g  
r e t r i e v a l  mech.an,ism. t h a t  i s  not provided  by any o t h e r  mecl~,ai~l.sn. Yhey 
p o s s e s s  a randern arid ins1:arrtaneous upda t ing  capabiLi ty  wi th  a. minirmum 
a c c e s s  t ime.  On tkie otr'her hand they  a r e  t i m e - c o n s w .  t o  ma.i.nl,ain, 
s u b j e c t  t o  human e r r o r s ,  and a r e  hard  t o  regroduc:e and dissers~i.n.ate. The 
bonk f o m  i.s easi ly r e p r o d u c i b l e  and p o r t a b l e  and,  once prin,l:ed, m a i n t a i n s  
i t s  own f i l e  i n t e g r i t y .  

I t  i s  recommended . t h a t  t h e  NHSBC u s e  card  f i l e s  i n  t h e  a c q u i s i t i o n  
p r o c e s s  where f l . e x % b i l i t y  i s  r e q u i r e d  and d.n o t h e r  a r e a s  .iu.hel:e bro.cgsabil- 
i t y  i s  requi .red.  Cards can be produced by t h e  computer i n  f i l i n g  
sequence  t o  l w l p  a l l e v i a t e  t h e  time-consuming (and era-or-rid.c%en) p-rocess 
of c a r d  f i l e  inain,l;enance, S ince  t h e  computer ca.n p r i n t  c a r d s  as e a s i l y  
a s  p a p e r ,  t h e  p o t e n t . i a l  e x i s t s  f o r  comple te ly  reproducing  a card f i l e  
on. a. p e r i o d i c  ' ba s i s  r a t h e r  t han  manually a t t e m p t i n g  t o  c o r r e c t  f o r  a l l  
of t h e  m i s f i l e d  and Los t  c a r d s ,  

Second, i t  i s  recommended t h a t  t h e  NHSDC p r i n t  o u t  (and d i s t r i b u t e )  
a compreR.enslve an~,rua% union  b i b l i o g r a p h y .  1 t i s  sugges t ed  l h a t  t 'he 
main e n t r i e s  h e  i n  acces s  number o r d e r  w i t h  f u l l  c i t a t i o n s  and a n n ~ t a t i o n s  
and t h a t  e x t e n s i v e  c r o s s  inrleices be  provided .  Although spec. . i f ie  5orma.t 
i s  a m a t t e r  f o r  l a s e r  d : i scuss ion ,  i t  i s  sugges t ed  t h a t  t h e  indexes  
i n c l u d e  more, tha.n an, a c c e s s  number under eacl-n e n t r y  p o i n t ,  Although a 
f u l l  s i t a t i a n  i s  p r o h i b i t i v e ,  t h e  i n c l u s i o n  of t i t l e s  i s  a he1pf.ul  
s c r e e n i n g  mechan.ism. S e c t i o n  14 of "clae COSATL s t a n d a r d  f o r  d e s c r i p t i v e  
c a t a l o g i n g  p r o v i d e s  some g,uidance i n  t h i s  a r e a ,  

I t  i s  sugges t ed  "cat  i n i - t i a l l y  t h e  union b i b l i o g r a p h y  be  d i - s t r i buked  
in q u a r t e r l y  supplements  as an  a b s t r a c t  joalrnal  w i t h  an annua l  cumul_ation 
of f o u r  q u a r t e r s .  The annua l  union  b i b l i o g r a p h y  may c o n t a i n  s e l e c t e d  
i.ndexes t h a t  cumula.te ove r  a l l  y e a r s .  The frequency and f o n n a t  s f  
p o l i c y  shou1.d be: reviewecl a n n u a l l y .  

5 .4 .  RETRI.E:V& DISSEMINATION 

R e t r i e v a l  and d i s s e m i n a t i o n  a r e  t h e  p roduc t  ends of t h e  NHSDC. To 
del.ve i n t o  a l l  t h e i r  a s p e c t s  and r a m i f i c a t i o n s  would produce a thorough 
unde r s t and ing  of: and i n s i g h t  in tc j  t h e  m i s s i o n  and f u n c t i o n i n g  of  a l l  
I . n f o m a t i o n  c e n t e r s .  Our scope  h e r e  i s  more l i m i t e d .  Cur ren t  awareness 



s e r v i c e s  (PUSH) and r e t r o s p e c t i v e  searches  (PULL) provide a convenient 
d i v i s i o n  of informat ion products.  The workload and c o s t  of promoting 
s e r v i c e  was der ived from the  r e s u l t s  of t h e  use r  s tudy of informat ion 
needs (Sect ion 2 ,  Task A) and i s  d iscussed i n  Sect ion 9 .  This s e c t i o n  
dea l s  wi th  the  opera t ions  of index manipulation,  communication, and 
document reproduct ion.  

5.4.1.  INDEX MANIPULATION. The reques te r  approaching t h e  NHSDC 
w i l l  most l i k e l y  e n t e r  the  r e t r i e v a l  system through a human in termediary ,  
who w i l l  he lp  the  reques te r  t o  shape h i s  sea rch ,  whether f o r  a s p e c i f i c  
r e fe rence  ques t ion  o r  ex tens ive  l i t e r a t u r e  search.  The p a r t i c i p a t i o n  
of the  indexing and a c q u i s i t i o n  s t a f f  i n  r e t r i e v a l  c l e a r l y  provides a 
p o s i t i v e  feedback mechanism on use r  viewpoint and i n t e r e s t  a reas .  

S t i l l ,  t h e  indexing scheme provides the  key t o  r e t r o s p e c t i v e  
searches .  The thesaurus (d iscussed i n  Sec t ion  5.2 ) provides such a 
key i n  shaping r e q u e s t s ,  a s  w e l l  a s  a id ing  t h e  indexers .  Now we s e e  
how the  indexing scheme does indeed promote communication between 
document and reques te r .  

The user  o f t e n  s t a r t s  wi th  one clue-word such a s  "alcohol:' and 
wi th  t h i s  one c lue  a t tempts  t o  decipher  the  s e c r e t s  of a s u b j e c t  index. 
He r a r e l y  uses a f u l l  compound s u b j e c t ,  and the  term i s  very l i k e l y  
broader  than the  s p e c i f i c  i n f  ormation sought. Thus t h e  thesaurus  must 
a c t  a s  a guide t o  the  user--as a t o o l  t o  t h e  compound s u b j e c t  sought ,  
o r  t o  d i r e c t  t h e  use r  t o  more s p e c i f i c  (o r  genera l )  concepts.  The 
r o t a t e d  index example i n  Appendix E provides  an a l p h a b e t i c  approach 
t o  i n d i v i d u a l  terms used i n  multiword (compound) d e s c r i p t o r s  and a l s o  
a c t s  as  a guide t o  s e v e r a l  l e v e l s  of h ie ra rchy .  

Besides the  a s s o c i a t i o n s  suggested t o  the  reques te r  by the  
thesaurus ,  common subject-term assignment t o  t h e  documents r e t r i e v e d  on 
a f i r s t  pass may provide f r u i t f u l  means of i n t e r a c t i v e  a s s o c i a t i o n .  For 
example, a s  a guide t o  f u t u r e  t r i a l s ,  t h e  reques te r  could be suppl ied  
w i t h ,  s a y ,  the  twenty terms most f r equen t ly  used t o  desc r ibe  t h e  
documents r e t r i e v e d  during any one pass through t h e  system. 

Beyond the  thesaurus ,  t h e  a c t u a l  language used t o  e n t e r  an  
automated system needs t o  be considered (114-121). " ~ o o l e a n  func t ions  
a r e ,  i n  genera l ,  not  a p p l i c a b l e  i n  information r e t r i e v a l  systems (122) ." 
Severa l  i n t e l l e c t u a l  o r  t h e o r e t i c a l  arguments back t h i s  conclus ion.  
From a p r a c t i c a l  p o i n t  of view the  author  has found few u n i n i t i a t e d  
use r s  who understood t h e  s i g n i f i c a n c e  of t h e  l o g i c a l  AND o r  OR, o r  who 
could use them e f f e c t i v e l y  even a f t e r  an  explanat ion.  

The use r  usua l ly  does understand t h a t  two s u b j e c t  terms w i l l  
r e t r i e v e  more documents combined wi th  an OR than with an AND. The use  
of a th resho ld  s e l e c t i o n  language (123) looks l i k e  a n a t u r a l  and 
l o g i c a l  approach t o  "encoding" a sea rch .  Unlike t h e  more awkward 
Boolean s t a tement ,  t h i s  technique al lows the  search c r i t e r i a  t o  be 
s p e c i f i e d  i n  an i n t u i t i v e  manner. 

I n  i t s  s imples t  form t h e  reques te r  e n t e r s  s e l e c t e d  terms along wi th  
a number i n d i c a t i n g  t h e  r e l a t i v e  importance of each term i n  t h e  search.  
A t  t h e  end t h e  r e q u e s t e r  s t a t e s  t h e  minimum s c o r e  a document must have 
t o  be r e t r i e v e d .  For example, i f  the  r e q u e s t e r  r equ i red  informat ion on 
"e jec t ion"  and might l i k e  t o  s e e  i tems on "drinking:' "injury:' o r  



"overturning: '  h e  might  r e q u e s t  : 
e.j e c  t i a i l  4 
d : r i ak i ag  2 
i.11. j ury  2 
over turrri.ng 2 

w i t h  a min21n.urn s c o r e  of 4. 
Such an approach i s  f l e x i b l e ,  can per form a l l  t h e  e q u i v a l e n t  

Boolean functicrns,  and p r o v i d e s  t h e  p o t e n t i a l  t o  d i s p l a y  r e s u l t s  t o  t h e  
u s e r  i n  deg rees  o f  impor tance .  It i s  conce ivab le  t h a t ,  i n  t h e  example, 
d0cumen. t~  sal. . isfyin.g a l l  t h e  c r i t e r i a  ( a  s c o r e  of 10)  c o ~ l l d  b e  
d i s p l a y e d  fi~:sl:, foll .owed 'by i t ems  w i t h  a  s c o r e  of 9 ,  e t c .  B t  i s  
s u g g e s t e d  t h a t  t h e  NHSDC c o n s i d e r  t h e  approach i n  n o r e  d e t a i l .  

5 . 4 , 2 .  CQI@IUP'I:CATION. Two communications media a r e  cons ide red  
h e r e  t h a t  d e a l  directtily w i t h  t h e  r e q u e s t e r :  t e l e f a c s i m i l e  s e r v i c e s  and 
on-time remote terml.nals .  

The Council.  on L i b r a r y  Resources sponsored  a 30-day test :  sf t h e  
Xerox Magnavox T e l e c o p i e r  between t h e  Reno and Las Vegas campuses of  
The U n i v e r s i t y  of Nevada and t h e  Davis  campus of t h e  U n i v e r s i t y  of 
C a l i f o r n i a  ( 1 2 , 4 ) .  : r ransce iv ing  t ime f o r  an ave rage  10-page r e q u e s t  
was about  an h o u r ,  A t  a volume of  1000 pages p e r  month, t r a n s c e i v i n g  
c o s t s  $4.60 p e r  10-page t r a n s m i s s i o n ,  exc lud ing  any t e l ephone  Line 
c o s t s .  F u l l  d e t a i l s  of  c o s t s ,  t r a n s m i s s i o n  t imes ,  and q u a l i t y  a r e  g i v e n  
i n  t h e  r e p o r t .  

The u s e  of t e l e f a c s i r n i l e  between t h e  pr imary  NHSDC network c e n t e r s  
f o r  t h e  t r a n s m i s s i o n  of  t e x t  i s  p r o h i b i t i v e l y  expens ive ,  a l t hough  
such  a scheme might  be used t o  communicate d e t a i l e d  r e q u e s t s  and r e t r i e v e d  
c i t a t i o n s .  P rov id ing  suc'n a  l i n k a g e  w i t h  secondary u s e r s  i s  a g a i n  
p r o h i b i t i v e ,  I n  one example (125) , u s e  of t e l e f a c s i r n i l e  s e r v i c e  by 
u s e r s  i n  one l o c a l  te lephone  a r e a  was low enough t o  drop  t h e  system. 

The a p p l i c a t i o n  of  on - l ine  remote t e r n ~ i n a l s  by t h e  NHSDC was 
d i s c u s s e d  a t  t h e  beginning  of S e c t i o n  5,  As a communication mediurn, 
t h e  remote t e r m i n a l  a g a i n  can p rov ide  t h e  r e q u e s t e r  a  chance t o  
i n t e r a c t  o r  browse--an a b i l i t y  h e  l o s t  when h i s  c a r d  c a t a l o g  went on to  
magne t i c  t a p e  and h i s  s e a r c h e s  were ba t ched  t o g e t h e r .  He t h e n  had t o  u s e  
a "shotgun" approach and o f t e n  could  n o t  consume all. t h e  "hi ts : '  A t  a  
t e r m i n a l  h e  can c o n s i d e r  i t ems  p iecemeal  and change h i s  mind a long  
t h e  way. 

Many expe r imen ta l  on - l ine  r e t r i e v a l  schemes a r e  o p e r a t i o n a l  and i n  
r e g u l a r  u s e  i n  s e v e r a l  m i l i t a r y  a p p l i c a t i o n s  (126-0132). S e v e r a l  t r ia1.s  
have been made t o  e s t a b l i s h  n a t i o n a l  networks.  These schemes d i d  
o p e r a t e  b u t  could  n o t  be  economical ly  j u s t i f i e d  (wi tnes s  t h e  t h r e e  
NASA t r i a l s  i n  t h i s  a p p l i c a t i o n  a r e a ) .  

Because of r a p i d l y  advancing technology,  i t  i s  recommended t h a t  
t h e  NHSDC e s t a b l i s h  a p i l o t  o n - l i n e  t e r m i n a l  system t o  t e s t  e f f i . c i ~ e n c y ,  
e f f e c t i v e n e s s ,  and u s e r  a c c e p t a b i l i t y .  It i s  f e l t  t h a t  t h e s e  f a c t o r s  can 
b e s t  be  measured i n  a  t r i a l  run .  An example of t h e  c u r r e n t  HSRIC p i l o t  
system h a s  been i n c l u d e d  i n  Appendix C .  
Reproduct ion  

I t  i s  s t r o n g l y  recommended t h a t  as much of t h e  non-copyrighte'd 
l i t e r a t u r e  of  highway s a f e t y  a s  f e a s i b l e  be  provided  i n  m i c r o f i c h e  and 



ha rd  copy (133) f o r  secondary d i s t r i b u t i o n  through t h e  CFSTI. P r e s e n t  
NHSB p o l i c y  p l a c e s  a l l  NHSB c o n t r a c t o r s  r e p o r t s  i n  t h e  CFSTI. Th i s  
p o l i c y  should  b e  cont inued  and expanded t o  o t h e r  r e p o r t  l i t e r a t u r e .  
Usage of t h e  CFSTI s e r v i c e s  should  meet t h e  needs of highway s a f e t y  
u s e r s ,  and p rov ide  a c c e s s  t o  an  even l a r g e r  popu la t i on  of p o t e n t i a l  u s e r s .  

Large p o r t i o n s  of t h e  highway s a f e t y  l i t e r a t u r e  a r e  r e s t r i c t e d  by 
copyr igh t s .  Because copyr igh t  laws a r e  p r e s e n t l y  under rev iew,  
c o n s i d e r a b l e  l i t e r a t u r e  on t h e  s u b j e c t  has  r e c e n t l y  been pub l i shed .  We 
w i l l  n o t  review t h i s  m a t e r i a l  h e r e  (134-137). I t  was no ted  i n  
S e c t i o n  3  (Task B)  t h a t  abou t  80 p e r c e n t  of t h e  r e l e v a n t  l i t e r a t u r e  i s  
from j o u r n a l s .  A comprehensive b i b l i o g r a p h y  w i t h  adequa te  c i t a t i o n s  
should  a l low any l i b r a r i a n  t o  a s s e s s  t h e  m a t e r i a l  from l o c a l  r e s o u r c e s .  
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6 ~ s t  and workload p r o j e c t i o n s  f o r  t h e  b a s i c  s e r v i c e s  t o  be  provided  
by t h e  d.ocumentatiax~ c e n t e r  a r e  p r e s e n t e d  i n  S e c t i o n  8. I n  ,C:Z.lfs sec t ion  
we e o ~ n s i d e r  in d 8 e t a i l  t h e  s p e c i f : l c  ac.t:iuritics concerned w i t h  sl.ssnnriary 
and s tate-caf-,the.-art r e p o r t s ,  wi,th a u d i o ~ ~ l s u r s l  ( t r a i n i n g )  a i d s ,  alarS, 
wi th  t h e  diasani.n.at:i.on o:f safety/tt2c'tln:IcaI  at ate rial t o  t h e  meilia and 
thence  t o  Irlle p~~.'bl. ic. 

I n  tht,: f i e l d  ciE' actdiovisuall a i d s  t h e r e  i s  a  g rea . t  need f o r  a 
c e n t r a l  c a t a l o g  of  m a t e r i a l s  bo th  l i s t i n g  a v a i l a b i l i t y  and coa~m~entfng 
c r i t i c a l - l y  orr t h e  q u a l i t y  and ut:ll.i.ty of  each i tem.  A.lthough such 
m a t e r i a l s  a.re g e n e r a l l y  p repa red  f o r  u s e  i n  t h e  s c h o o l s ,  they  o f t e n  c,an 
be  used i n  o t h e r  a,pplicsa,tions such a s  r a d i o ,  t e l e v i s i o n ,  and sma.l.1 
group meet ings  . A, maste.c inde,x a .vai lab le through t h e  docuenentati.oa 
c e n t e r  wou:Ld facil. . : i tate usage  i n  a l l  of t h e s e  a c t i v i t i e s .  

The primary f u n c t i o n  of a p u b l i c  i n fo rma t ion  o f f i c e  i n  highway 
s a f e t y  i s  t o  g e t  i n f o r m a t i v e  eubs tant l .ve  m a t e r i a l  t o  t h e  p u b l i c ,  
Broadly t11.i~ i n v o l v e s  two  f ace t s - - the  r e t r i e . v a 1  and t h e  d i s t r i b u t i o n  
f u n c t i o n s .  1d'hil.e : i t  i s  c l e a r  t h a t  r e t r i e v a l  must s t a , r t  w i t k i n  tihe 
documentat ion c e n t e r ' s  a r e a  of r e s p o n s i b i l i t y  and t h a t  u l t i m a t e  dissemina- 
t ion .  i s  a l i k e l y  f u n c t i o n  of t h e  p u b l i c  a f f a i r s  o f f i c e ,  i t  i s  n o t  s o  
c l e a r  where the  d i v i d i ~ a g  l i n e  between t h e s e  two sh.ould be .  Consequently,  
we have d i s c u s s e d  t h e  problems of p r e p a r i n g  p u b l i c  i n f o r m a t i o n  m a t e r i a l  
up t o  t h e  poi.zat of mass d i s t r i b u t i o n  wi thou t  r ega rd  f o r  t h e  placement 
of an  organ. izat ional .  d:i.viding l i n e .  Estj,.mates of manpower and c o s t s  
i n  t h i s  s e c t i o n  a r e  independent  of  t h o s e  d e r i v e d  i n  S e c t i o n  9 of t h i s  
r e p o r t  and cover ing  .the o t h e r  tecl- inical  s e r v i c e s  of a documea:c:ation 
c e n t e r ,  

6 , l .  mALYSIS REPORTS, DIRECTORIES: LEGAL INFORMATION 

S t a t e - o f - t h e - a r t  r e p o r t s ,  t echn ica l .  summaries, and d i r e c t o r i e s  
s e r v e  a  u s e f u l  f u n c t i o n  f o r  bo th  a d m i n i s t r a t o r s  and t e c h n i c a l  peop le  
concerned w i t h  highway s a f e t y .  A.ddi,tionalLy, t h e  con t inu ing  prepa . ra t ion  
of such r e p o r t s  adds measurably t o  t h e  i n t e r e s t s  of p e r s o n n e l  i n  
a documentat ion center - -keeps  them t e c h n i c a l l y  a l i v e .  S p e c i f i c  
r e p o r t s  may range  from t e c h n i c a l  handbooks o r  cookbooks t h a t  t r a n s l a t e  
r e s e a r c h  r e s u l t s  i n t o  p r a c t i c e  t o  a  compi l a t ion  of  d i v e r g e n t  v iewpoints  
and summary of a  newly evo lv ing  and c o n t r o v e r s i a l  s u b j e c t .  The spec t rum 
can b e  broadened t o  ran.ge from a  t e c h n i c a l  summary of t i r e  m a k e r i - l  CL s t o  
a d i r e c t o r y  of  s e a t - b e l t  manufac tu re r s .  

Ana lys i s  may r e s u l t  i n  a  s i n g l e  r e p o r t  ( e .g . ,  handbook) o r  may 
c o n s i s  t of cont:i.nuous a n a l y s i s  of a s p e c i f i c  t o p i c .  We have  ns.t 
d i s c u s s e d  t h e  d e t a i l s  of s p e c i f i c  r e p o r t s ,  b u t  have inc luded  a b r i e f  
d i s c u s s i o n  of one t e c h n i c a l  documentat ion f u n c t i o n  which might  w e l l  b e  
a c o n t i n u i n g  e f f o r t .  T h i s  is  a  comprehensive c r i t i c a l  a n a l y s i s  of t h e  
laws concerned w i t h  t h e  highway s a f e t y  f i e l d ,  

S t a t e  compliance w i t h  t h e  F e d e r a l  Highway S a f e t y  S tanda rds  w i l l  soon 
become a  ma jo r  concern of t h e  N a t i o n a l  Highway S a f e t y  Bureau. Major 
d i s p u t e s  over  l e g a l  o b s c u r i t i e s  can be a n t i c i p a t e d  and f o r e s t a l l e d  i f  
an in fo rma t ion -cen te r  f u n c t i o n  i s  devoted  s o l e l y  t o  t h e  a n a l y s i s  of 
p r e s e n t  s t a t u t e s  and new highway s a f e t y  l e g i s l a t i o n  from t h e  s t a t e s ,  



Desi red  r e spons ivenes s  w i l l  be  p o s s i b l e  only  i n  a  h i g h l y  s t r u c t u r e d ,  
automated system. 

The obvious b e n e f i t s  of even l o o s e l y  s t r u c t u r e d  b u t  h i g h l y  
r e spons ive  l e g a l  i n fo rma t ion  systems have been demonstrated by t h e  
I n t e r n a l  Revenue S e r v i c e  ' s Repor ts  and Informat ion  R e t r i e v a l  A c t i v i t y  
(David Link;  s e e  Supplementary B ib l iog raphy ,  Appendix G ) ,  t h e  U n i v e r s i t y  
of P i t t s b u r g h ' s  Heal th  Law Cen te r ,  and t h e  United S t a t e s  A i r  Force 
LITE system. Even t h e s e  f i r s t  s t e p s  encourage un i fo rmi ty  and d i scou rage  
d u p l i c a t i o n  of e f f o r t .  However, t h e  need f o r  p r e c i s i o n  i n  d i s t i n g u i s h i n g  
compliance from noncompliance wi th  f e d e r a l  law and t h e  d i r e c t i v e s  of 
t h e  N a t i o n a l  Highway S a f e t y  Bureau s u g g e s t s  t h a t  a  more r e f i n e d  s t r u c t u r e  
would y i e l d  g r e a t e r  b e n e f i t s  t o  t h e  a d m i n i s t r a t o r s  of  highway s a f e t y  
programs. 

The Uniform Veh ic l e  Law Commission has  provided  model s t a t u t e s  
f o r  t h e  d r a f t i n g  of  s t a t e  l e g i s l a t i o n .  F u r t h e r  improvements i n  
d e s i g n  and o r g a n i z a t i o n  a r e  a  byproduct  of t h e  s t a t u t o r y  n o r m a l i z a t i o n  
proposed by Layman E .  A l l e n  (1-3).  Th i s  s t r u c t u r e  has  been implemented 
expe r imen ta l l y  on men ta l -hea l th  s t a t u t e s ,  t h e  I n t e r n a l  Revenue Code, 
and t h e  Uniform Commercial Code wi th  g r e a t  succes s .  I t  p rov ides  models 
which r ende r  normal ized  l e g i s  l a  t i o n  unambiguously and r e v e a l s  gaps 
and c o n t r a d i c t i o n s  w i thou t  d i f f i c u l t y  . 

Because t h e  system i l l u s t r a t e d  would c o n t r i b u t e  most t o  t h e  
adrninis trat i 'on of l e g a l  changes throughout  t h e  s t a t e s ,  we recommend t h a t  
t h e  N a t i o n a l  Highway S a f e t y  Bureau p rov ide  i n  t h e  Documentation Center  
a  Law Ana lys i s  S e c t i o n .  T h i s  s e c t i o n  would moni tor  s t a t e  laws and 
en£  orcement p r a c t i c e s  r e l a t e d  t o  Highway S a f e t y  S tandards  4.4.6 (Codes 
and Laws) and 4 . 4 . 7  ( ~ r a f f i c  Cour ts )  and t h e  Uniform Veh ic l e  Code and 
Model T r a f f i c  o rd inances .  The unique s t r u c t u r e  of t h e  proposed system 
( s e e  example fo l lowing)  w i l l  r e a d i l y  y i e l d  t h e  excep t ion  s t a t i s t i c s  
r e q u i r e d  t o  l e t  NHSB a d m i n i s t r a t o r s  know t h e  p a t t e r n s  of s t a t e  compliance 
and r e s i s t a n c e  on a  provis ion-by-provis ion  o r  even c lause-by-c lause  
b a s i s .  
Example of a  Normalized S t a t u t e  

Beginning wi th  t h e  l e g i s l a t i o n  of a  s t a t e ,  whatever  i t s  form, an 
u n s k i l l e d  c l e r k  who knows t h e  b a s i c  n o r m a l i z a t i o n  r u l e s  may p r e p a r e  
raw t e x t  f o r  t h e  system (Appendix G ,  E x h i b i t  A), The form- s t o r e d  i n  
t h e  computer may b e  schematized a s  i n  F igu re  12.  (Appendix G ,  E x h i b i t  B ,  
shows t h e s e  s t r u c t u r e s  as a p p l i e d  t o  S e c t i o n  257 .625  of t h e  Michigan 
Vehic le  Code.) The impor t an t  t h i n g  t o  n o t e  i s  t h e  s t r u c t u r e  which 
i s  determined by t h e  i m p l i c a t i o n s  of each  p r o v i s i o n .  I f  (+), t hen  
('1, and l o g i c a l  o p e r a t o r s  d e f i n e  r e l a t i o n s h i p s  w i t h i n  a  s t a t u t e .  
Content  and s t r u c t u r a l  p a t t e r n s  d e f i n e  s i m i l a r i t i e s  a s  we move from 
s t a t e  t o  s t a t e .  

S t a t e  B i s  d i f f e r e n t  from Michigan both  i n  s t r u c t u r e  and i n  t h e  
c o n t e n t  of a  c l a u s e .  S t a t e  B makes no p r o v i s i o n  f o r  r e l e a s e  of t e s t  
r e s u l t s  (>-2b1'2b2 does n o t  a p p e a r ) .  S t a t e  B s e t s  d i f f e r e n t  l e v e l s  
(2c ld )  on t h e  presumption t h a t  t h e  defendant  was n o t  i n t o x i c a t e d  
( 2  c  1 b ,  i n  bo th  s t a t e s ) .  

Though t h e s e  examples can only  h i n t  a t  t h e  power i m p l i c i t  i n  
i n t e n s i v e  a n a l y s i s ,  i.t i s  e v i d e n t  t h a t  such a n a l y s i s  has  always been 
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c l a  

c 1 b ,  

S t a t e  B 

a t  t h e  h e a r t  of i n c i s i v e  l e g i s l a t i v e  growth and c o r r e c t i o n .  When t h e  
s u b j e c t  a t  i s s u e  i s  a  l a r g e  body of s t a t u t e s  t o  be  moni tored  a c r o s s  
f i f t y  s t a t e s ,  t h e  proposed system may o f f e r  t h e  only hope of t h e  
r e q u i s i t e  management p r e c i s i o n .  

6 . 2 .  AUDIOVISUAL MATEKLUS 

It i s  t h e  purpose  of t h i s  s t u d y  t o  p rov ide  some d a t a  and i n s i g h t  
r e g a r d i n g  t h e  a v a i l a b i l i t y  and u s e  of a u d i o v i s u a l  m a t e r i a l s  i n  t h e  
a r e a  of t r a f f i c  s a f e t y  and d r i v e r  educa t ion .  A f u l l y  comprehensive 
s t u d y  i n  t h i s  f i e l d  would r e q u i r e  more t ime and more r e s e a r c h ,  
e s p e c i a l l y  f o r  t h o s e  d e c i s i o n s  which r e q u i r e  more s p e c i f i c  v +  cl. 1 ue 
judgments,  a s  i n  r a t i n g  t h e  e f f e c t i v e n e s s  of a  p a r t i c u l a r  p i e c e  o r  
t i t l e  of a u d i o v i s u a l  m a t e r i a l .  Th i s  a u t h o r  d i d  e n l i s t  t h e  a s s i s t a n c e  
of s e v e r a l  t e a c h e r s  a.nd f u t u r e  t e a c h e r s  concerned w i t h  t h e  su 'b j ec t  
under s t u d y .  Moni tor ing  s e v e r a l  op in ions  made i t  apparen. t  t h a t  t h e  
l i s t i n g s  t h e s e  peop le  posses sed  were very  incomple te  and t h e i r  v a l u e  
judgments were based  upon p e r s o n a l  p r e f e r e n c e  r a t h e r  t han  any conc:aets 
proof of e f f e c t i v e n e s s .  P r o j e c t e d  media,  primari1.y mot ion  p i c t u r e s  
and f i l m s t r i p s  (35m s i n g l e  frame,  w i t h  sound o r  s i l e n t ) ,  fo rm t h e  
b u l k  of t h e  m a t e r i a l s  cons ide red  most e f f e c t i v e  by u s e r s  surveyed i n  
t h e  f ie1.d.  But agreement i s  f a r  from unanimous a s  t o  s p e c i f i c  t i t l e s .  
It i s  f o r t u n a t e  t h a t  t h e  p r o j e c t e d  media l i s t e d  above a r e  t h e  most 
impor t an t  p r e s e n t l y ,  s i n c e  m a t e r i a l s  of t h i s  format  can be  found i:n t h e  
mare comprehensive l i s t i n g s  a v a i l a b l e .  The major  s o u r c e s  a r e  l i s t e d  
h e r e i n .  Exc lus ive  of t h i s  b r i e f  i n t r o d u c t i o n  and summary, t h e  s t u d y  
sh .a l l ,  be d i v i d e d  i n t o  twelve s e c t i o n s :  



M a t e r i a l s  a v a i l a b l e  
Where used p l u s  o u t l e t s  
Frequency of u se  ( i n c l u d i n g  a n t i c i p a t e d  o r  known l i f e  
of m a t e r i a l  t y p e s )  
Audience exposure 
Determining t h e  worth of t h e  m a t e r i a l s  
What u s e r s  c o n s i d e r  e f f e c t i v e  and why 
Who a r e  t h e  producers  
T y p i c a l  p r o d u c t i o n  c o s t s  
How m a t e r i a l s  a r e  d i s t r i b u t e d  
P r o j e c t e d  u s e ,  o u t l e t s ,  and audience  p o t e n t i a l  
New t echn iques  which look  promising 
Unanswered q u e s t i o n s  and t h e  need f o r  r e s e a r c h  

The l a s t  s e c t i o n  i s  t h e  weakes t ,  i n  t h e  a u t h o r ' s  op in ion .  T h i s  
s e c t i o n  could  be expanded g r e a t l y  t o  d e a l  w i t h  t h e  v a s t  gap which 
e x i s t s  between r e s e a r c h  i n  l e a r n i n g  and a p p l i c a t i o n  i n  t e a c h i n g .  A v a s t  
amount of r e s e a r c h  is  c e r t a i n l y  needed w i t h  r ega rd  t o  t h e  answers  t o  
such q u e s t i o n s  a s  how we l e a r n ,  why we l e a r n ,  and what makes changes 
i n  peop le  p o s s i b l e .  Paragraph  10 below, d e a l i n g  w i t h  aud i ence  p r o j e c t i o n s  
f o r  t h e  nex t  t e n  y e a r s ,  could  b e s t  be handled  a t  t h e  s t a t e  o r  n a t i o n a l  
l e v e l  by t h o s e  a g e n c i e s  c o l l e c t i n g  and fo rmu la t i ng  such d a t a ,  e . g . ,  s t a t e  
depar tments  of e d u c a t i o n  (Michigan has  two c o n s u l t a n t s  i n  d r i v e r  
e d u c a t i o n  a s s o c i a t e d  w i th  t he  Department of Educa t ion)  and t h e  United 
S t a t e s  O f f i c e  of Educa t ion .  S t a t i s t i c a l  a b s t r a c t s  from t h e  Bureau 
of t h e  Census of t he  U.S. Department of Commerce a l s o  w i l l  b e  h e l p f u l  
i n  de t e rmin ing  p o t e n t i a l  audience .  

(1) A r a t h e r  complete  s e a r c h  was made of r e c e n t  a u d i o v i s u a l  
m a t e r i a l s  by su rvey ing  and r eco rd ing  t h e  numbers and t i t l e s  of motion 
p i c t u r e s ,  f i l m s t r i p s  ( s i l e n t  and sound w i t h  d i s c  o r  t a p e ) ,  and t a p e  
r eco rd ings  produced ove r  t h e  p a s t  s even  y e a r s .  T h i s  p e r i o d  of t ime 
cove r s  major  t i t l e s  produced s o  f a r  d u r i n g  t h e  s i x t i e s .  These m a t e r i a l s  
have been made a v a i l a b l e  t o  e d u c a t o r s  and o t h e r s  through normal o u t l e t s  
o r  d i s t r i b u t i o n  channels .  Unfo r tuna t e ly ,  many m a t e r i a l s  produced f o r  
d r i v e r  e d u c a t i o n  which would come under  t h e  l a b e l  of a u d i o v i s u a l  media 
have no comprehensive l i s t i n g s  o r  e v a l u a t i v e  s o u r c e s  s i m i l a r  t o  t h o s e  
now becoming a v a i l a b l e  f o r  t h e  more common p r o j e c t e d  media. This  a u t h o r  
d i d  send o u t  ove r  50 i n q u i r i e s  t o  a l l  of t h e  major  d i s t r i b u t o r s  of 
~ r o j  e c t u a l s  f o r  t h e  overhead p r o j e c t o r .  Those a u d i o v i s u a l  media r e q u i r i n g  
a  s i m i l a r  s e a r c h  i n c l u d e  models ,  mockups, mul t imedia  k i t s ,  s l i d e  s e t s  
( s i l e n t  and sound) ,  8mm c a r t r i d g e  f i l m s ,  c h a r t s ,  and m a n i p u l a t i v e  

m a t e r i a l s  which can be  used on f e l t b o a r d s ,  magnet ic  b o a r d s ,  o r  magnet ic  
cha lkboards .  There  a r e  a l s o  a  l i m i t e d  number of s i m u l a t o r s  of d i f f e r e n t  
manufac ture  u t i l i z i n g  a  wide range  of m a t e r i a l s  which f a i l  t o  appear  i n  
any one p l a c e .  Some of t h e s e  d e v i c e s  a r e  l i s t e d  i n  t h e  s a f e t y  l i t e r a t u r e ,  
t h e  NAVA Equipment D i r e c t o r y ,  A V I  Guide t o  New P r o d u c t s ,  Bus iness  Sc reen ,  
and o t h e r  j o u r n a l s  i n  t h e  media f i e l d .  Although t h e  survey  was a b l e  
t o  t u r n  up many of t h e  f i l m s  and f i l m s t r i p s  and r eco rd ings  made a v a i l a b l e  
t o  d r i v e r  e d u c a t i o n  d u r i n g  t h e  p a s t  s even  y e a r s ,  we must c e r t a i n l y  keep 
i n  mind t h a t  no one medium i s  always t h e  most e f f e c t i v e  way t o  communicate 
and t h a t  t h e  s k i l l e d  t e a c h e r  may s e l e c t  from a number of d i f f e r e n t  media 



t o  fulfill t h e  o b j e c t i v e s  s t a t e d  with a  p a r t i c u l a r  t e r m i n a l  behav io r  
in mind f o r  t h e  s t u d e n t ,  Thus , t h i s  szmrvey must  con.ti.nue i r ~  ord,er t o  
pzell t o g e t h e r  i l l  of t h e  s i .gni :f i .cant  med1i.a now ava- i la 'b le ,  The ck~arxc-es 
t o  achieve,  a pssiti.ve betravl.oral. change F I : ~  O U T  s t u d e n t  w i l l  be snt-ra~:~ced 
when we k.nc~v,~~ where we are go ing ,  Inow we pian,  t o  g e t  thenre, anc.'l w1:la.t 
ti001,,3 a r e  at: o u r  d isposa : l  t o  d s  t h e  job  w9:l.ictz must: be done on a n.at.lona1 
s c a l e .  Eweirrgarlning mentiraneril above i s  used t o  teacla d~:i.ver educati.ora, 
b u t  t h e  eanphasj-s brnpl:l.ec:l by t h e  u s e r s  -i.ri.terviewed a t  uni .versif .y a.nd 
public-schoc.rl I.evelc+ r e s t s  so l - id ly  w i t h  I6n11n scaund motion p:ictures, 
f i.l..ms t r i p s ,  pri.n.tetj, m a t e r i a l s ,  aild act:ual expe-~rir.nce i n  an a u t o ,  W'2 

w i l l  n o t  a t ten?pt  ,to l i s t  all. tlic~ f i l V r v l  and. fl.1mstrj.p t i t l e s  I.oi,.:ated, 
b u t  t h e  fol.,lowing rn-.:ferences a r e  naost u s e f u l :  t h e  -2% 
C a t a l o a  f o r  blotion P:i.ct,u:res and Filnis t r i ~  ( a l s o  t h e  vol .mes for:  

---,- m.---m------p----=- 

r e c o r d i n g s  on c1:i.s~~---,all. t:hese l.istii-rgs a r e  pu 'bl ished cll,larte~c.ly and 
cmbin .ed  i n t o  E,L s i n g l e  vol.zme at t h e  end sf t h e  ca l enda r  p a r ) ,  ,the 
NICEM Index E d u c a t i o p l  Fibs ( s i m i l a r  t o  t h e  L i b r a r y  of -- 
Congress listings which a r e  noi ieva lua t ivc  by n a t u r e ;  r e l e a s e d  by McGraw- 
H i l l  thro~lgsl the National. inf o m ~ ~ a t i o n a l  Cerzeer f c r  Educa t iona l  ~ e d i a )  , - 

t h e  N I C E M  ~ G ~ ~ ~ ~ L ~ , J ~ I I I M  E l d ~ c a t i ~ o i ~ a l  Films t r i ~  (jus t :  re lease t1  a t  t h e  
t ime of  w r i , t i . m g ) ,  the Educators  ]Progress Ciuiies t o  Frk?&-a~~d Ine -".-",-"- 

Fibs ( a l s o  the  1.967 i s s u e s  :for f i l m s t r i p s  and r eco rd imgs ) ,  t h e  -- 
N a t i o n a l  A u & i , i , p P P ~ ~ ~ , _ ~ ~ a ~ ~ m  (a. 1967 DAVI p u b l i c a t i o n  througl.1 t1-r.e NEA.) , 
Curriculum Materi.al.s (1966 edi . t ion ,  A s s o c i a t i o n  f o r  Supervis ion and 
P m-,.---.',"- 

Curriculum ~evelopxnent )  , F r e e  I,earn.ing M a t e r i a l s  f o r  Cl.assb-om Use --- 
(S ta . te  @oll.ege of I"ow;a, 1.967) , --,-m---."--,m,"m--,p Educat ion  b'iedia Index ('C"iCraw-Hill--l7 
volumes l i s t i n g  a13 types of media, b u t  n o t  t o o  he lp fu l .  i n  tl-ae a r e a  
under  s t u d y )  , the rrxe.jor f i i m - r e n t a l  1 - i b r a r i e s  (incXuding Michigan-MSU, 
I n d i a n a ,  Syracuse ,  W:i.sconsPn, I l l i n o i s ,  bl'YU, Western. Ml.ch:igan, 
Mountain StaLes ,  UC'LA, Wayne S t a t e ,  Minnesota,  Films Incorpora , ted ,  
A s s o c i a t i o n  Fi:%ms, Modern Ta lk ing  P i c t u r e  S e r v i c e ) ,  and t h e  major  
e d a ~ c a t i o n a l  f i l m  p roduce r s  McGH, EBEC, N a t i o n a l  Fi lm Boarrd, Coronet ,  
Ceneo, C a h i l l ,  C k ~ u r c h i l l ,  J o u r n a l ,  and many s m a l l e r  f i r m s ) ,  btore time 
weu1.d have p e r m i t t e d  ever) more depth.,  NearLy a l l  t h e  niotion p i c t u r e s  
a r e  ob ta ined  on a f r e e  l o a n  o r  r e n t a l  b a s i s ,  and t h i s  S.s probably  good, 
s i n c e  t h e  ve ry  d e s i g n  arid t echn iques  of rrrany of t h e  p roduc t ions  make 
them o b s o l e t e  i n  few y e a r s .  When t h e  m a t e r i a l  and t h e  t e a c h e r ' s  
approach a r e  t oo  di i ted,  more harm than  good can r e s u l t .  

(2) T r a f f i c  s a f e t y  and d r i v e r  educ:atj.on a.re t a u g h t  through t h e  
m i l i t a r y ,  a d u l t  clarsses , c l i n i c s ,  agenc ie s  of t h e  s t a t e s  , i n s t i t u t e s  , and 
o t h e r s ,  b u t  t h e  l , i o n P s  s h a r e  of t h i s  r e s p o n s i b i l i t y  f a l l s  upon t h e  
p u b l i c  s c h o o l s  of t h e  n a t i o n .  S t a t e  depar tments  of educa t ion  can p rov ide  
e x a c t  d a t a  a s  t o  tl:ie numbers e n r o l l e d  i n  such c o u r s e s ;  o t h e r  s i m i l a r l y  
concerned s t  a t e  agenc ie s  could  f u r n i s h  t h e i r  r e s p e c t i v e  d a t a .  Teachers  
g a i n  t h e i r  i n i t i a l  e x p e r i e n c e  through cour ses  o f f e r e d  by s c h o o l s  of 
e d u c a t i o n ,  A . t  t'hiw l e v e l  and t h e  secondary-educat ion  l e v e l ,  d r i v e r  
educa.tion h a s  been  a s e p a r a t e  p a r t  of t h e  t o t a l  cu r r i cu lum,  l a c k i n g  t h e  
p r e s t i g e  and admin:i.s%rative backing  of o t h e r  s o - c a l l e d  academic f i e l d s ,  
Too many cour ses  were pushed on coaches and phys i ca l - educa t ion  i t ~ s i t r u c t o r s  
because  of t h e i r  al:lilii:y t o  teac!: o r  develop  psychomotor s k i l l s ,  and. 
few d r i v e r  e d u c a t i o n  t e a c h e r s  even now have had much p r e p a r a t i o n  f o r  
t h i s  s e r i o u s  t a s k .  



A b r i e f  survey i n d i c a t e d  t h a t  p r o j e c t e d  media seemed t o  be  t h e  most 
important  of a l l  t h e  media, y e t  n a t i o n a l  surveys  and v i s i t s  t o  secondary 
schoo l s  r e v e a l  t h a t  a  m i n o r i t y  of t h e s e  i n s t i t u t i o n s  have enough 
classrooms w i t h  l i g h t  c o n t r o l .  There a r e  o t h e r  d i f f i c u l t i e s  t o  b e  
cons ide red  regard ing  t h e  s e l e c t i o n  and use  of media. The p a t t e r n  f o r  
i n s t r u c t i o n  may be  l a r g e  group ( p r e s e n t a t i o n )  , small group ( i n t e r a c t i o n ) ,  
o r  independent  s tudy .  Assuming t h a t  t h e  i n s t r u c t o r  fo l lows  t h e  p a t t e r n s  
e s t a b l i s h e d  w i t h  sound pedagogy i n  mind, he  w i l l  p robably  s e l e c t  t h e  
s p e c i f i c  approach which w i l l  h e l p  t h e  l e a r n e r  ach ieve  t h e  d e s i r e d  
t e r m i n a l  behav io r  a s  o r i g i n a l l y  s e t  f o r t h  i n  s t a t e d  o b j e c t i v e s  f o r  t h e  
s t u d e n t s .  But t h e  t e a c h e r  of d r i v e r  educa t ion  i s  faced w i t h  t h e  very  
complex problem of knowing t h e  sources  of a u d i o v i s u a l  m a t e r i a l s  which 
a r e  extremely s c a t t e r e d  i n  t h i s  f i e l d .  S e l e c t i o n  p a t t e r n s  a r e  
d i f f e r e n t ,  and some f a c t o r s  should  be noted.  

(a)  There i s  no c e n t r a l  o r  comprehensive l i s t i n g  of a-v 
m a t e r i a l s ,  even when they a r e  t h e  same type.  

(b) P r o f e s s i o n a l  j o u r n a l s  i n  t h e  f i e l d  a r e  o f t e n  miss ing  
from t h e  c o l l e c t i o n s  of p e r i o d i c a l s  i n  schoo l s  of 
educa t ion .  Th i s  would p reven t  a  f u t u r e  t e a c h e r  i n  
t h i s  area from ga in ing  exper ience  w i t h  which might 
l e a d  him t o  a-v i n s t r u c t i o n a l  m a t e r i a l s ,  such as 
T r a f f i c  Diges t ,  T r a f f i c  Q u a r t e r l y ,  and T r a f f i c  Sa fe tx .  
These p u b l i c a t i o n s  a r e  n o t  even e a s i l y  l o c a t e d  i n  
U l r i c h ' s  I n t e r n a t i o n a l  Guide t o  P e r i o d i c a l s ,  because 
they l a c k  any t i e  wi th  such headings a s  highway s a f e t y ,  
d r i v e r  educa t ion ,  e t c .  

( c )  Many of t h e  motion p i c t u r e s  a v a i l a b l e  must be  ordered 
through s t a t e  p o l i c e ,  highway depar tments ,  government 
agenc ies ,  commercial f i r m s ,  a u t o  c l u b s ,  highway 
bureaus  o r  i n s t i t u t e s ,  and u n i v e r s i t y  f i l m - r e n t a l  
l i b r a r i e s .  Of ten only t h e  l a t t e r  can i n s u r e  t h a t  t h e  
m a t e r i a l s  a r e  inspec ted  a f t e r  every  use  and r e t i r e  
m a t e r i a l s  when b e t t e r  ones become a v a i l a b l e .  Schools 
u s u a l l y  have b l a n k e t  accoun t s  w i t h  d i s t r i b u t i o n  c e n t e r s .  

( 3 )  The survey seems t o  i n d i c a t e  t h a t ,  once i n s t r u c t o r s  s e t t l e  on 
some f a v o r i t e  m a t e r i a l ,  they tend t o  schedu le  i t s  use  f o r  every  c l a s s  
each semes te r .  Good m a t e r i a l  l i k e  "Broken Glass",  "The N a t i o n a l  
D r i v e r s  ' T e s t " ,  " ~ r e e w a ~  Phobia", and o t h e r s  must of t e n  be scheduled 
f a r  i n  advance. U n i v e r s i t y  r e n t a l  l i b r a r i e s  a l low more sh ipp ing  and use 
t ime w i t h i n  t h e i r  r e s p e c t i v e  s t a t e s ;  consequent ly ,  a  g iven f i l m  may 
have a  maximum of 15  t o  20 bookings dur ing  t h e  f i s c a l  y e a r .  Other 
s o u r c e s  l a c k i n g  au tomat ic  c l ean ing  and i n s p e c t i o n  machines may g e t  c l o s e  
t o  40 bookings p e r  y e a r  on a  g iven  p r i n t .  Most o t h e r  agenc ies  r a r e l y  
o r d e r  and r e p l a c e  damaged f o o t a g e  wi th  new s t o c k  from t h e  producer .  
But u n i v e r s i t i e s  have a  r e n t a l  f e e  o r  a  s m a l l  s e r v i c e  charge;  e .g . ,  
AAA d e p o s i t e d  a  number of t i t l e s  w i t h  t h e  Univers i ty  of ~ i c h i g a n ' s  
Audiovisual  Educat ion Center  which have a  one-dol lar  s e r v i c e  charge ,  The 
u n i v e r s i t y  l i b r a r i e s  do n o t  r e n t  o t h e r  a-v m a t e r i a l s .  Tape record ings  



are u s u a l l y  dup l i . ca t ed  from a m a s t e r  f o r  a s m a l l  charge  p e r  q u a r t e r -  
o r  ha l f -h .our ,  s o  frecjuency of use i s  d i f f i c u l t  t:o de t e rmine .  Other 
a-v i t ems  a r e  handled  'by s o  many agenci .es  tl.la2: f requency of lase becomes 
a inontamen~tal task.. One [night e s t ab . l i sh  25 t o  30 bookings p e r  y e a r  a s  
a rea1:is t i .c  m.axin~um f o r  k i t s ,  f i l m s t r i p s ,  clr .ar ts ,  e t c ,  , from sotarces 
o t h e r  than a--.v o r  in.skructiona1-ma'terials c e n t e r s .  Schools  w i l l  p r e f e r  
good materia:l.s which they  can a f f o r d ,  usua1I.y under 50 d o l l a r s  per 
i t e m ,  (A f i l m s t r i p  i s  approximate ly  6 t o  1 2  d o l . l a r s , )  

( 4 )  T h e  ave rage  exposure  o f  a.ny g i v e n  i t em i s  p r e s e n t l y  an 
i m p o s s i b l e  f i g u r e  t c t  o b t : a i ~ . ~ ~  as a c c u r a t e  d a t a  a r e  r a r e l y  r e t u r n e d  t.o 
l e n d i n g  agericies  from t h e  user. . The number of bookings f o r  a n  iterr, 
can b e  accuratc2ly Cl.et:en:~~i,ned, 'but t h e  number of showings p e r  booking and 
t h e  to t a l .  s i z e  of the g r a u p ( s )  a t t e n d i n g  a r e  p u r e  guesswork. D i v e r s i t y  
of  u s e r s  and reorderl .ng are t h e  b e s t  i n d i c a t o r s  of t h e  worth of .the, 
m a t e r i a l  i n  questicr.rr,, We do know, howe.ver, t h a t  s e c o ~ l d a r y  users t end  
t o  use  a g iven  item f o r  each of t h e i r  c l a s s e s  i n  a g i v e n  f i e l d .  
Three  showings p e r  hooking t o  a t o t a l  aud ience  of one hundred would, n o t  
be  unreali!;t:Lc. I f  t h e  m , a t e r i a l  i s  shown on t e l e v i s i o n  ( c l o s e d  c i r c u i t ,  
v t s ,  o r  broatlcasl:) , r e f i g u r i n g  i s  necessa ry .  

(5) I n  a t t e m p t i n g  t o  i d e n t i f y  t h o s e  m a t e r i a l s  cons ide red  good o r  
e f f e c t i v e  by the  u s e r s ,  only  motion p i c t u r e s  could  b e  e v a l u a t e d  i n  any 
s i g n i f i c a n t  rna.nnc:r. Even f i l m s  p r e s e n t  c e r t a i n  d i f f i c u l t i e s  i n  i d e n t i f y -  
i n g  t h e  spec i :Eic  a t t r i b u t e s  which make them e f f e c t i v e .  The few l6nm1 
f i h  t i t l e s  l i s t e d .  here. a r e  s i n g l e d  o'ut because  some expe r i enced  u s e r s  
have mentioned tlrlern a s  be ing  good i n  t h e i r  o p i n i o n  o r  f i l m  1i .brar i t : s  
have i n d i c a t e d  a h igh  rat .e  of t r a f f i c  i n  t h e i r  s chedu l ing  r e c o r d s .  
Some of t h e  t i t l . . e s  cons ide red  e f f e c t i v e  fol.low: 

BEFUHI I T "  TOO LATE 
BOTTLE AND THE THROTTLE 
BROKEN GLASS 
CASE OF THE MISGUIDED KILLER 
CITY DRIVING TACTICS 
CR4SE. AND LIVE 
A DAY I N  THE LIFE: OF A CALIFORNIA PATROLMAN 
DELYTH ON THE HIGHWAY 
DEFENSIVE DRIVING 'TACTICS 
FA.TN, MEETING 
FR.iEEI41AY PHOBIA, PARTS 1 6( 2 
HOW DO YO'U DRIVE 
LIVE CUD LET LIVE 
MOTOR MANIA 
NATIONAL DRIVER'S TEST 
NONE FOR THE ROAD ( C a h i l l  v e r s i o n )  
A PROFESSLONAL PORTRAIT 
RE.ACTZON, BRU<ES, TIME AND SPACE 
SAFE ON IMPACT 
SAFETY BELT FOR S U S I E  
SMITH SYSTEM OF SAPE DRIVING 
TH:E SMITH SYSTEM 



TICKET TO SAFETY 
WHEELS OF TRAGEDY 
WHY WE KILL 

The above l i s t i n g  of 16mm mot ion -p i c tu r e  t i t l e s  does n o t  t a k e  i n t o  
c o n s i d e r a t i o n  t h e  o b j e c t i v e s  of t h e  i n d i v i d u a l s  u s i n g  t h e  m a t e r i a l s .  
Some of t h e  t i t l e s  above a r e  r e sonab ly  o l d ,  y e t  u s e r s  o r  l i b r a r i e s  p l a c e  
them i n  t h e  a c t i v e  ca t ego ry .  One p roduce r ,  C a h i l l ,  ha s  a  l a r g e  number 
of t i t l e s  i n  t h e  l i s t .  I t  must be  remembered t h a t  t h e s e  t i t l e s  and o t h e r s  
omi t t ed  a r e  n o t  l o c a t e d  a s  r e a d i l y  as those  i n  some o t h e r  s u b j e c t  f i e l d s .  
There  may be  many o u t s t a n d i n g  f i l m s  mi s s ing  from t h e  l i s t ,  b u t  t h e  
above t i t l e s  a r e  r e a d i l y  a v a i l a b l e  through many channe l s .  Aud iov i sua l  
m a t e r i a l s  o t h e r  t h a n  motion p i c t u r e s  come from s o  many d i f f e r e n t  s o u r c e s  
t h a t  a n  e x t e n s i v e  survey  would be  needed t o  i d e n t i f y  t h e  more s i g n i f i c a n t  
i t ems  o r  t i t l e s .  I n  a d d i t i o n  t o  t h e  p roduce r s  and /o r  d i s t r i b u t o r s  of 
a u d i o v i s u a l  m a t e r i a l s  l i s t e d  i n  p a r t  s even  of t h i s  r e p o r t ,  two agenc i e s  
which could  shed  some l i g h t  on t h e  i s s u e  a r e  t h e  Highway T r a f f i c  and 
S a f e t y  Cen te r  o f  Michigan S t a t e  U n i v e r s i t y  and t h e  T r a f f i c  I n s t i t u t e  
of Nor thwes te rn  U n i v e r s i t y .  

( 6 )  Accura t e  and d e f i n i t i v e  measuring s t a n d a r d s  a r e  g e n e r a l l y  
l a c k i n g  i n  t h e  f i e l d  of d r i v e r  e d u c a t i o n .  L i t t l e  t e s t i n g  has  been 
dev i sed  t h a t  i s  d i r e c t l y  r e l a t e d  t o  t h e  e f f e c t i v e n e s s  of g i v e n  m a t e r i a l ,  
e s p e c i a l l y  r ega rd ing  e n t r y  and e x i t  b e h a v i o r a l  p a t t e r n s .  As i n  a l l  
f i e l d s ,  t o o  few t e a c h e r s  e v a l u a t e  t h e  e f f e c t i v e n e s s  of t h e i r  t e a c h i n g  
and a p p l i c a t i o n  of a p a r t i c u l a r  medium t o  a  s p e c i f i c  t a s k .  U n f o r t u n a t e l y ,  
t h e  ave rage  t e a c h e r  ha s  l i t t l e  t ime  t o  prev iew m a t e r i a l s ,  f i n d s  l i m i t e d  
s c h o o l  funds  a v a i l a b l e  t o  purchase  new m a t e r i a l s ,  must u se  t h e  media 
under  l e s s  t han  i d e a l  c o n d i t i o n s ,  and l a c k s  f a m i l i a r i t y  w i t h  t h e  few 
s e l e c t i v e  and e v a l u a t i v e  i n s t r u m e n t s  t h a t  may be  used.  One of t h e  keys 
t h a t  w i l l  promote more e f f e c t i v e  u t i l i z a t i o n  of a u d i o v i s u a l  m a t e r i a l s  
i s  a  comprehensive s e l e c t i o n  t o o l  t h a t  w i l l  a t t e m p t  t o  e v a l u a t e  t h e  
m a t e r i a l  i n  a  manner similar t o  t h e  Ber tha  Landers  Reviews o r  t h e  
E d u c a t i o n a l  Fi lm L i b r a r y  A s s o c i a t i o n  Guide t o  16mm Fi lms  ( c a r d  s e t s ,  
s p e c i a l  s u b j e c t  r ev i ews ,  and t h e  EFLA Guide) .  I f  t e a c h e r s  know what 
i s  a v a i l a b l e ,  have some i d e a  of i t s  c o n t e n t  v a l u e ,  and know t h e  
p rocedu re s  f o r  o b t a i n i n g  i t ,  more c o n c e n t r a t i o n  can  be focused  on t h e  
d e s i g n  and implementa t ion  of communication t echn iques  t o  s o l v e  
p a r t i c u l a r  t ypes  of l e a r n i n g  t a s k s  which might  i n c l u d e  t h e  development 
of a  concep t  o r  s k i l l ,  t h e  improvement of r e c o g n i t i o n ,  r e c a l l ,  o r  
a s s o c i a t i v e  a b i l i t i e s ,  o r  a  h o s t  of o t h e r  d e s i r e d  e x i t  o b j e c t i v e s  f o r  
t h e  s t u d e n t .  The m a t e r i a l s  themselves  a r e  on ly  a s  e f f e c t i v e  a s  t h e  
pe r son  u s i n g  them. 

( 7 )  It  is  o f t e n  d i f f i c u l t  t o  de t e rmine  t h e  d i f f e r e n c e  between 
p roduce r  and d i s t r i b u t o r  f o r  t h e  m a t e r i a l s  found i n  t h e  v a r i o u s  l i s t i n g s .  
I f  we were t o  remove t h e  few p r o f e s s i o n a l  p roduce r s  of e d u c a t i o n a l  
m a t e r i a l s  from t h e  l i s t i n g  of p roduce r s  of a-v m a t e r i a l s  f o r  highway 
s a f e t y  and d r i v e r  e d u c a t i o n ,  t h e  group would b e  mainly composed of 
i n d u s t r i a l  and commerical p roduce r s .  Geograph ica l l y  t h e  d i s t r i b u t i o n  
of t h e s e  p roduce r s  i s  na t i onwide ,  b u t  w i t h  g r e a t e r  c o n c e n t r a t i o n  i n  
t h e  populous a r e a s  of t h e  P a c i f i c  Coas t ,  t h e  Middle West, and t h e  



E a s t  Coas t .  A p a r t i a l .  l i s t  of s i g n i f i c a n t  p roduce r s  of more t h a n  one 
t i t l e  i n  tlze s u b j e c t  under examinat ion  f o l l o w s :  

National.  S a f e t y  C:ou~acil 
Wayne S t a t e  1Snl.versity 
Ford Motor Compnny 
Ca1ii.l.D. and A s s o c i a t e s  
N a t i o n a l  P i h  Board of Canada 
National Educat ion  A s s o c i a t i o n  
MSiJ I-liglnway 'i:Craffic S a f e t y  Center  
American Da.J.ry Associ ,a t ion  
Deparlrment: o f  i:in.c?. A i r  Force  
McGraw-Hi LL 
I n t e r ~ z a t i o n , a l  F i . ln  Bureau 
Bossh Corpora t ion  
Na.tiona1 Educa t iona l  T e l e v i s i o n  (NET) 
h a r t  Procl~iictiotzs 
C o r n e l l  U n i v e r s i t y  
N a t i o n a l  Commission f o r  S a f e t y  

Educat:ion 
B. P, Goodrich Company 
C h r y s l e r  Corpora t ion  
Automobile Manufac turers  A s s o c i a t i o n  
Wol f ' s  Head O i l  Re f in ing  Company 
Ray thean  Learning  Sys terns Company 
New York U n i v e r s i t y  Cen te r  f a r  

S a f e t y  Educat ion  
N a t i o n a l  A s s o c i a t i o n  of  Automotive 

Mutua.1 insu . rance  Companies 
CBS 
U n i v e r s i t y  of C a . l i f o r n i a  
Safe Car Educati.ona1. I n s t i t u t e  
h e r i c . a n  O : i l  Company 
AV-ED Fi lms 
Menk Newenhouse, I n c .  ( d i s  t . 
L i b e r t y  Mutual  J:nsurance Company 

Automobile A s s o c i a t i o n  sf America 
Consu la t e  Gene ra l  of Canada 
Gerteral Mo.toa:s G o r p o ~ ~ a t i i a n  
h ia l t  Bislzey Producti.oxl,s 
P~ssoc. i .a t ion Films ( d i s t r i b u t o r )  
I:hl.cago Motor Cl,ub 
Be l l  Telephone 
Sh.eL3. O i l .  Company 
1:ndia.na Uni.versi.t.y 
Farm Film Foundation 
EBEC PiIn1.s 
Modern Ta lk ing  P i c t u r e  S e r v i c e  

( d i s t r i b u t o r )  
S t a t e  P o l i c e  ( s e v e r a l  s t a t e s )  
U n i v e r s i t y  of Southern  C a l i f o r n i a  
Coro~:aet Fi lms 
Eal.l..s t a t e  In su rance  Company 
U.5. Rubber Company 
Union Carbide Corpora t i cn  
F i r e s t o n e  T i r e  and Rubber Company 
Nationwide Insu rance  
Fass-Levy Films 
Aetna L i f e  Insu rance  
Soc ie ty  f o r  V i s u a l  Educat ion  
MA Foundation f o r  T r a f f i c  

S a f e t y  
N a t i o n a l  Broadcas t ing  Company 
Edeom Produc t ions  
U. S .  P u b l i c  Hea l th  S e r v i c e  
Texaco 
S i d  Davis  P roduc t ions  
Chevro le t  Motor D i v i s i o n ,  GM 

Note: Near ly  a l l  agenc ie s  and i n d u s t r i e s  a s s o c i a t e d  w i t h  
t h e  automobi le  o r  highway s a f e t y  make some m a t e r i a l  a v a i l a b l e  
t o  s c h o o l s .  

(8) Produc t ion  c o s t s  f o r  a u d i o v i s u a l  m a t e r i a l s  have s o  many 
v a r i a b l e s  t h a t  producers  themselves have d i f f i c u l t y  e s t i m a t i n g  c o s t s .  
A few r u l e s  of thumb can be  a p p l i e d .  

SOUND MOTION PICTURES: T h i s  is  t h e  most expens ive  of a l l  t h e  
media,  T h i s  i s  e s p e c i a l l y  t r u e  when t h e  16mm sound f i l m  i s  produced 
double-system (sync  sound) and uses  A and El r o l l  e d i t i n g  t o  c r e a t e  
o p t i c a l  e f f e c t s  and e l i m i n a t e  sp l i .ces  v i s i b l e  on t h e  s c r e e n .  Color  
adds 15% t o  20% t o  t h e  p roduc t ion  c o s t .  Pu re  animat ion  i s  t h e  most 
c o s t l y ,  foalowed by f i l m s  i n c u r p ~ r a t i n g  p x o f e s s i o n a l  a c t o r s .  The 
g e n e r a l  gu ide  f o r  a  q u a l i t y  e d u c a t i o n a l  f i l m  i n  c o l o r  w i t h  l i p - s y n c  
would b e  approximate ly  $1500 p e r  minute  ( p r i n t  running  t i m e ) .  



CARTRIDGE MOTION PICTURES (8MM):  Q u a l i t y  8mm f i l m s  d e s t i n e d  f o r  a  
c a r t r i d g e  ( u s u a l l y  f i v e  minutes  i n  l e n g t h )  must be  des igned  wi th  t h i s  
format  i n  mind a t  t h e  beginning  p roduc t ion  s t a g e s ,  The o r i g i n a l  foo t age  
must be  s h o t  i n  16mm and A and B r o l l  e d i t i n g  i s  used. Again pu re  
an imat ion  i s  t h e  most c o s t l y .  T y p i c a l  c o s t s  w i t h o u t  an imat ion  b u t  w i t h  
some g r a p h i c s  might run  about  $300 t o  $500 p e r  minute of running  t ime,  

FILMSTRIPS (SILENT AND SOUND) : T h i s  ve ry  common medium has  t h e  
advantage  of  ex t remely  low u n i t  c o s t s ,  S i l e n t  f i l m s t r i p s  o f t e n  a r e  
more c o s t l y  t han  f i l m s t r i p s  w i t h  an accompanying sound t r ack  on d i s c  o r  
t a p e .  Th i s  may b e  due t o  expens ive  g r a p h i c s ,  i f  used,  o r  r e g i s t r a t i o n  
and shoo t ing  cha rges  f o r  i n t e r n a l  c a p t i o n s ,  i f  used. Again t h e r e  a r e  
many v a r i a b l e s ,  b u t  $6000 s c r i p t - t o - s c r e e n  could  b e  a  r e a l i s t i c  e s t i m a t e .  

SLIDE SETS (35MM--FULL FRGME FORMAT) : The c o s t s  and problems 
i n  producing t h i s  t ype  of m a t e r i a l  a r e  c l o s e  t o  t h o s e  of f i l m s t r i p s ,  
except  t h a t  i n i t i a l  l a b o r a t o r y  c o s t s  a r e  lower.  However, u n i t  c o s t s  
f o r  s l i d e  s e t s  a r e  f a r  g r e a t e r  t han  those  f o r  s i l e n t  o r  sound f i l m s t r i p s .  
Sound r eco rd ings  on d i s c s  have h igh  i n i t i a l  c o s t s  b u t  lower u n i t  c o s t s  
t h a n  sound made on t a p e  and d u p l i c a t e d  from a  mas t e r .  

TRANSPARENCIES FOR THE OVERHEAD PROJECTOR: Cos ts  w i th  t h i s  medium 
vary  g r e a t l y  a s  t o  t h e  c o s t s  of t h e  o r i g i n a l  mas t e r  a r twork  and t h e  
method of t r anspa rency  p roduc t ion  used. Some companies s e l l  d u p l i c a t e  
mas t e r s  f o r  making c o p i e s ,  e .  g .  , 3M and K & E .  

( 9 )  We have a l r e a d y  s e e n  t h a t  t h e  a u d i o v i s u a l  m a t e r i a l s  p r e s e n t l y  
a v a i l a b l e  come from many s o u r c e s ,  w i th  u n i v e r s i t i e s  t h e  l a r g e s t  s i n g l e  
s o u r c e  f o r  f i l m s ,  and o t h e r  s o f t w a r e  coming from c o u n t l e s s  sou rces .  
D r i v e r  e d u c a t i o n  i n s t r u c t o r s  u s u a l l y  have a  couple  of major  s o u r c e s ,  
b u t  few know t h e  t o t a l  o f f e r i n g  a v a i l a b l e .  Too many d i s t r i b u t i o n  
p o i n t s  s e n t  o u t  m a t e r i a l s  i n  poor c n n d i t i o n  ( e s p e c i a l l y  motion ~ i c t u r e s )  . 
B e t t e r  d i s t r i b u t i o n  and improved in fo rma t ion  g a t h e r i n g  seem warranted .  

(10) About 25% of ou r  t o t a l  p o p u l a t i o n  is  now i n  s choo l .  N a t i o n a l  
Educat ion  A s s o c i a t i o n  Research Report  1968-Ri t e l l s  us t h a t  pub l i c - schoo l  
en ro l lmen t  i n  t h e  f a l l  of 1967 was 47,788,324 i n  t h e  50 s t a t e s .  We know 
our  n a t i o n ' s  p o p u l a t i o n  t o  be  s l i g h t l y  i n  exces s  of 200,000,000. We 
a l s o  have f a i r l y  a c c u r a t e  e s t i m a t e s  f o r  t h e  i n c r e a s e  i n  p o p u l a t i o n  over  
t h e  nex t  t e n  y e a r s .  I n fo rma t ion  l a c k i n g  i n c l u d e s  s t a t e  and n a t i o n a l  
en ro l lmen t  f i g u r e s  f o r  d r i v e r  educa t ion  c o u r s e s  i n  t h e  p u b l i c  s choo l s .  
Enro l lments  i n  cou r se s  sponsored by o t h e r  agenc i e s  and a d u l t  educa t ion  
c l a s s e s  a r e  o f t e n  even more d i f f i c u l t  t o  o b t a i n  and p r o j e c t  i n t o  t h e  
f u t u r e .  

(11)  Perhaps o l d  m a t e r i a l  w i l l  be  of more b e n e f i t  t o  t h e  s t u d e n t ,  
when t e a c h e r s  l e a r n  t o  u s e  i t  w e l l ,  t han  t h a t  t o  come. The gap between 
new technology and i n t e l l i g e n t  a p p l i c a t i o n  i n  t h e  classroom i s  narrowing,  
b u t  i t  i s  s t i l l  about  f i v e  y e a r s ,  a s  w i t n e s s  t h e  p r e s e n t  s t a t e  of use  of 
i n s t r u c t i o n a l  t e l e v i s i o n ,  r e g u l a r  and s u p e r  8mm c a r t r i d g e s ,  programmed 
i n s t r u c t i o n ,  i n fo rma t ion  r e t r i e v a l ,  o p t i c a l  sound f i l m s t r i p s ,  h e l i c a l -  
s can  v ideo  t a p e  r e c o r d e r s  (low c o s t )  , s i m u l a t o r s ,  and t h e  l i k e .  We 
a r e  doing l i t t l e  i n  t h e s e  a r e a s  and need t o  do much more. The o l d e r  
media have improved g r e a t l y ,  b u t  t h e i r  c r e a t i v e  u s e  has n o t  p rog re s sed  
very  r a p i d l y .  Slow-scan t e l e v i s i o n  t r a n s m i s s i o n  of s t i l l  p i c t u r e s  
ove r  t h e  FM bands and t h e  e x c i t i n g  p o s s i b i l i t i e s  of e l e c t r o n i c  v ideo  



recordi .ng used w i t h  c o n v e n t i o n a l  r e c e i v e r s  a r e  soon t o  come, h u t  i t :  
F I O U : ~ . ~  be well. t o  l e a r n  t o  u se  wlnat we have  now. 

(112) The , task  ahead i s  n o t  e a s y ;  we need more researc'il  i n t o  all. 
a s p e c t s  of t:he zzzt~dia f i e l d ,  'To l e a r n  more about. t h e  r:ole sf rnedia 
i n  t h e  l e a r n i n g  p r o c e s s ,  r e s e a r c h  d e a l i n g  w i t h  b e h a v i o r a l  -pat.tel:n:ls and 
a t . t i tuder ;  rrralst contrinue. E d u c a t i o r ~  i s  s o r e l y  n.ec?ded t o  develcrp 
l i t e r a c y  tr1, o t h e r  med.:i".a i n  t h e  same manner tha . t  it has heen  cievclsped 
i n  p r i n t  and. t h e  spoken ,word; i n s t i t u t e s  corel..d b e  h e l d  t o  tra1.n. t e a c h e r s  
i n  t h e  p r o p e r  use  of  media. As we have a l r e a d y  s a i d ,   material.^ are only  
a s  e f f e c t i v e  a s  t h e  p e r s a n  us ing  them.; t e a c h e r s  s t i l l  need pr:acti,sal.. 
l e a r n i n g  s i . t u a t i o n s  w.hi.cl.r w i , X I  h e l p  them e s  tabl-is11 behaviora l .  g o a l s  
f o r  t11ei.n: s t u d e n t s  , 

I t  i s  a l s o  necessa.ry t o  c r e a t e  new and, b e t t e r  materia1.s  tzo meet 
t h e  newly s t a t e d  o b j e c t i v e s ,  b u t  more can b e  done t o  h e l p  t e a c h e r s  
l o c a t e  an6 use  t h e  m a t e r i a l s  now a v a i l a b l e .  There  should  he a 

bmut t o  c l e a r i n g h o u s e  of highway s a f e , t y  i n f o r m a t i o n  t h a t  would a t t c  1 
e v a l u a t e  e x i s t i n g  m a t e r i a l s  a s  well a s  e n s u r i n g  t h a t  p e r t i n e n t  r e s e a r c h  
r eaches  t h e  p r o p e r  channe l s  q u i c k l y .  There  i s  a  need f o r  some type  of 
comprehensi.ve l i s t i n g  of  highway s a f e t y  a u d i o v i s u a l  m a t e r i a l s ,  coupled 
w i t h  an  e f f o r t  t o  make i t  a v a i l a b l e  t o  t h o s e  who cou1,d b e n e f i t .  

Studiles a r e  needed i n  t e s t i n g ,  m a t e r i a l s  need t o  be brought  
t o g e t h e r ,  Inass comnunicat ion m i s t  c o n t i n u e  t o  r each  t h e  publ.:ic. 
A t t i t u d e s  must be  e s t a b l i s h e d  long b e f o r e  t a k i n g  a  c o u r s e  i n  d r i v e r  
e d u c a t i o n .  A. c l o s e r  r e l a t i o n s l a i p  must e x i s t  between t h e  c o n t e n t  of 
t h e s e  cour ses  and t h e  r e s t  o f  t h e  cu r r i cu lum.  

--David W. H e s s l e r  

6.3.1. INTRODUCTION. P u b l i c  i.nf onna t ion  a c t i v i t i e s  a r e  c a r r i e d  
o u t  f o r  s e v e r a l  pu rposes .  T h e i r  o b j e c t i v e s  s t r o n g l y  de t e rmine  t h e i r  
n a t u r e  and approach,  Key o b j e c t i v e s  u s u a l l y  i n c l u d e  p rov id ing  informa- 
t i o n  t h e  u l t i m a t e  purpose  of which i s  t o :  (1) e n a b l e  t h e  r e c i p i e n t  
t o  make d e c i s i o n s  b e t t e r  w i t h i n  t h e  f u l l  r ange  of i n d i v i d u a l  d i s c r e t i o n ,  
o r  (2 )  t o  i n f l u e n c e  h i s  approach t o  decision-making s o  t h a t  some 
d e s i r e d  a t t i t u d e  o r  'beh.avior i s  more l i k e l y  t o  r e s u l t .  Or t h e  a c t i v i t i e s  
may be und.ertaken t o  make r e s u l t  ( 2 )  p o s s i b l y  through some p a r a l l e l  
e f f o r t .  I t  i s  assumed t h a t  i n  e i t h e r  c a s e ,  t h e  u l t i m a t e  o b j e c t i v e  o f  
t h e  N a t i o n a l  Iiighway S a f e t y  Bureau Documentatian Center  p u b l i c  inf :o .mat ion  
a c t i v i t y  i s  t o  p rov ide  in fo rma t ion  t o  make highway t r a n s p o r t a t i o n  s a f e r  
i n  some way. T h i s  may r e s u l t  through p rov id ing  s p e c i f i c  i n fo rma t ion  
u n i t s  (messages) e i t h e r  t o  i n d i v i d u a l s  w i t h i n  g roups ,  which they may 
( o r  may n o t )  u se  t o  modify t h e i r  own b e h a v i o r ,  o r  t o  g roups ,  t o  modify 
op in ions  and a t t i t u d e s  i n  such  a  way a s  t o  enhance p r o s p e c t s  f o r  
i n c r e a s e d  highway s a f e t y .  ( 4 )  These o b j e c t i v e s  o b t a i n  a s  w e l l  f o r  
o , thes  channels  of  communication; t h e  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  h e r e  
( f o r  p u b l i c  i n fo rma t ion )  i s  t h a t  mass media channe l s  a r e  used t o  g e t  
t h e  i n f o r m a t i o n  t o  t h e  r e c i p i e n t s .  The channels  may r ange  from such 
mass d i s t r i b u t o r s  as t e l e v i s i o n  networks o r  l a r g e  newspapers t o  meet ings  
of small groups  ( e .  g . , Parent -Teacher  A s s o c i a t i o n  mee t ings ) .  (5-7) 



The approach of t h i s  a s p e c t  of  t h i s  s t u d y  i s  t o  look a t  t h e  mass 
media channels  i n  u s e ,  t h e  audiences  t h a t  e x i s t ,  and t o  examine what 
has  been and what i s  be ing  done, how w e l l  i t  has  been done,  what i t  
i s  p o s s i b l e  t o  do,  and a r easonab le  s e t  of g o a l s  f o r  t h e  NHSB Documenta- 
t i o n  Cen te r .  From t h i s ,  we t h e n  recommend a c t i v i t i e s  consonant  w i t h  
t h e s e  g o a l s ,  w i t h  a n t i c i p a t e d  l e v e l s  of a c t i v i t y  of t h e  c e n t e r ,  and 
wi th  t h e  n a t i o n a l  need,  

6.3.2.  WHAT HAS BEEN DONE. I n fo rma t ion  a c t i v i t i e s  t o  induce  
" s a f e r "  a t t i t u d e s  and behav io r  on t h e  p a r t  of i n d i v i d u a l s  i n  l a r g e  
aud iences  have been c a r r i e d  o u t  f o r  some time. Yet ,  i n  s p i t e  of 
s t r i k i n g l y  l a r g e  (and expens ive)  e f f o r t s ,  no measurably s i g n i f i c a n t  
r e s u l t s  have accrued .  (8 ,9 ,10 ,11 ,12)  

There a r e  s e v e r a l  examples of such a c t i v i t i e s ,  "campaigns" and 
programs,  most n o t a b l y  t h o s e  of such  o r g a n i z a t i o n s  a s  t h e  N a t i o n a l  
S a f e t y  Counci l ,  The American Automobile A s s o c i a t i o n ,  and s i m i l a r  
i n d u s t r i a l  and p r o f e s s i o n a l  groups.  A s  w i l l  be  s e e n  i n  more d e t a i l  
below, t h e s e  a c t i v i t i e s  have been--and con t inue  t o  be--most s u c c e s s f u l  
i n  u s ing  t h e  mass media t o  p r e s e n t  t h e i r  i n fo rma t ion  u n i t s  (messages) 
t o  l a r g e  groups (13-15). Yet r e s u l t s  i n  terms of changes i n  op in ion ,  
a t t i t u d e s ,  and behav io r  d e r i v i n g  d i r e c t l y  from such a c t i v i t i e s  aannot  
be  q u a n t i t a t i v e l y  a s c e r t a i n e d ;  i n  many i n s t a n c e s ,  q u a l i t a t i v e  
measurements a r e  n o t  p o s s i b l e  e i t h e r .  I n  l a r g e  p a r t ,  t h i s  d e f i c i e n c y  
r e s u l t s  from a l a c k  of a p p r o p r i a t e  mechanisms w i t h  which t o  make such 
measurements ( a l s o  exp lo red  more f u l l y  below) , o r  l a c k  of founda t ions  
of knowledge of  a t t i t u d i n a l  and b e h a v i o r a l  mechanisms from which t o  
measure change,  and t h e  e f f e c t i v e n e s s  w i t h  which media can b e  employed 
t o  induce  such changes.  

I n  a d d i t i o n ,  t h e r e  i s  such  a v a r i e t y  of models of  p e r c e p t i o n ,  
c o g n i t i o n ,  m o t i v a t i o n ,  and behav io r  t h a t  t h e  p rospec t  f o r  t h e  s h o r t -  
term development of q u a n t i t a t i v e  measurement d e v i c e s  i s  no t  b r i g h t  
(9,  16-26). A l l  of t h e s e  p r e s e n t  o p p o r t u n i t i e s - - i f  no t  demands--for 
f u t u r e  r e s e a r c h .  The wea l th  of o p p o r t u n i t y  i s  i n d i c a t e d  i n  one of t h e  
s t r o n g e r  s t a t e m e n t s  concerning  t h e  p r e s e n t  s t a t e  of t h e  t r a f f i c  
s a f e t y  p u b l i c  i n fo rma t ion  a c t i v i t i e s .  I t  was made by Mendelsohn i n  a  
r e c e n t  s t u d y  of t h e  c o n t e n t  of  s a f e t y  messages:  (11) " In  e s s e n c e ,  t h e  
contemporary l i t e r a t u r e  of t r a f f i c  s a f e t y  today i s  s t r a n g e l y  medieval  
i n  bo th  c o n t e n t  and approach."  

Noting t h a t  t h e  d i s t r i b u t i o n  of such  " l i t e r a t u r e "  i s  s e l f - s e p a r a t i n g  
i n t o  two "almost  comple te ly  s e p a r a t e d  curves--one marked ' e d u c a t i o 5 '  
t h e  o t h e r  'propagandist ic) '"  Mendelsohn observes  : 

F u r t h e r ,  as t h e  ev idence  t h a t  has  been adduced has  
shown, t h e  so -ca l l ed  f a c t s  and a u t h o r i t a t i v e n e s s  t h a t  
appear  i n  t h e  l i t e r a t u r e ,  when conver ted  i n t o  r a t i o n a l e s  
f o r  drawing s u b j e c t i v e  i n f e r e n c e s  about  t h e  causes  (and 
c o n t r o l )  of t r a f f i c  a c c i d e n t s ,  a r e  s i m p l i s t i c ,  n a i v e  
and f r i g h t e n i n g l y  mis l ead ing .  Thus, what appea r s  on 
t h e  s u r f a c e  a s  a  s t r o n g  ' i n f o r m a t i o n a l - e d u c a t i o n a l '  
component of  t h e  l i t e r a t u r e  is something e l s e  a l t o g e t h e r  
i n  a c t u a l i t y .  I t  i s  a 'pseudo-in£ o rma t ion '  t h a t  s e r v e s  



p r i m a r i l y  a s  backing  f o r  propaganda.  To c h a r a c t e r i . z e  
t h e  ' e d u c a t i o n '  end of t h e  b:innoda,l d : l s t r i . bu t ion  as b(;:!ing 
t r u l y  e d i ~ c a t i o n a l .  is s t r e t c h . i n g  t i l e  c.omcept of edu,car:i.on 
t o  the l i m i  ts  of c red: i .b i l i  t y  , Ln s t'r~er. words , t h e  
educat iornal ,  component of  t h e  Lif;tdratt,are t h a t  ms s a u d l e d  
i s  n o t  p u r e l y  s.ucln, b u t  ralaher lii; r:epreserl,l-.s a  m i x  of  
in.foy:mat:ioa~-,gi,wj.ng ( the  v a i i i d i t y  of ~xuch o:f whicl-n i s  
open t o  s e r i o u s  ~ ~ u e s t i o r ~ . )  pl.sas p:i:opagandizing. Be:a".ng 
composed of t h e  two el,ements---ecSuc;~ti,o~z and propagan~l.a---.~iI,a-- 
t h e  ' educatioln '  cu rve  j,n t h e  hi--rl~.ocial dis . i - . r ibe~tion.  1.:; 
i n  f a . e t  : ae i . ther , ,  

Now t o  t h e  t p r o p a g a n d a A  cu rve .  I f  we mee.sure t h e  
propa.gandir- ; t ic  c h a r a c t e r  of t h e  I l te r :a , tuxe  aga:i,.nst t h e  
c r i t e r i a  that wcxe ou t l i . ned  i n  S e c t i o n  I of  t h i s  r e p o r t ,  
we n o t e  i . m ~ e d i a t e l y  t h a t  what  we have  i.s n o t  f g ~ o d l  
propaganlda a t  a i l . .  The i n t e r p r e t i v e  l i t e r a t , u r e  (sf t r a f -  
f i c  s a f e t y  {:hat was s u b j e c t e d  t o  content: ana l .y s i s  m.aEces 
no e f f o r t  t o  est:abl.isla s o u r c e  c r e d i b i l i t y  i n  any system- 
a t i c  fashicisn. A.ction r ecomm~enda t ion  and demalrds appea r  
r e l a t i v e l y  Fnf r e q u e n t l y  --and whexnz t h e y  clo , ,they are 
gar:ni.sizeld s\rilzh iieavy 11el-pings of i r r~pera t iwes  :fur p e o p l e  
t o  do what they a l r e a d y  do ,  a s  w e l l  as w i t h  mean ing le s s  
s l o g a ~ i s  and c a l l s  f o r  absu rd  act.l.ons. Many a r e a s  i n  
which r e a d e r s  S ~ I L  be  expec ted  t o  take meani.ngfvl a c t i o n s  
toward t h e  ul.tira.ate contro:b of a c c i d e n t s  on t h e  roadways 
a r e  e i t h e r  to ta ' l - ly  o r  a lmos t  t o t a l l y  n e g l e c t e d ,  

I m p l i c a t i o n s  of  t h i s  f o r  t h e  NNSB Documentat ion Cen te r  seem t o  be  khat i t ,  
pe rhaps  u n i q u e l y  a s  a  r e p o s i t o r y  of a c c u r a t e  s a f e t y  knowledge, can  
r e c t i f y  t h e  r equ i r emen t  f o r  a u t h o r i t a t i v e n e s s ,  and i t  can p r o v i d e  t h e  
rneans t o  develop  r e q u i r e d  knowledge thro,ugh r e s e a r c h  f o r  more e f f e c t i v e  
u s e s  of t h e  mass media.  The r e s e a r c h  shou ld  s e e k  new message s t r u c t u r e s  
o f  h i g h  u t i l i t y  and a u t h o r i t y  i n  terms of a c c u r a c y ,  new ways t o  p r e s e n t  
such  messages ,  and, new means ( i . e . ,  q u a n t i t a t i v e  means) t o  measure 
e f f e c t i v e n e s s ,  

Mendelsohn beg ins  h i s  s t u d y  w i t h  two c luota t ions  t h a t s u m  up t h e  
s t a t e  of p u b l i c  i n f o r m a t i o n  r e g a r d i n g  t r a f f i c  s a f e t y .  He q u o t e s  Arch 
MclCinley, t h e n  P u b l i c  1 n f o ~ m a . t i o n  D i r e c t o r  of t h e  :Na t iona l  S a f e t y  
Counc i l ,  as s t a t i n g ,  "no th ing  i n  America i s  more p u b l i c i z e d  t h a n  
t r a f f i c  safety:' T h i s  is  p robab ly  t r u e .  H i s  o t h e r  q u o t a t i o n  i s  from 
t h e  1966  r e p o r t  The S t a t e  of t h e  A r t  of  T r a f f i c  S a f e t y ,  by A r t h u r  3 .  
L i t t l e ,  I n c . :  "We have  found no s u b s t a n t i v e  d a t a  on t h e  e f f e c t i v e n e s s  
of  g e n e r a l  s a f e t y  propaganda;  t h e  l i m i t e d  i n f o r m a t i o n  a v a i l a b l e  s u g g e s t s  
i t  i s  n o t  p a r t i c u l a r l y  e f f e c t i v e . "  (11) (The f a c t  i s ,  a s i d e  from one 
o t h e r  b r i e f  r e f e r e n c e ,  t h e  A. D.  L i t t l e  s t u d y  d o e s n h  ment ion  pub1:ic 
i n f o r m a t i o n  a t  a l l , , )  (8) 

Both of t h e  q u o t a t i o n s  above c o n t a i n  l a r g e  e lements  of t r u t h ,  
a l t h o u g h  t h i s  need  n o t  imply h o p e l e s s n e s s .  That  t h e  c u r r e n t  e f f o r t  i s  
s u b s t a n t i a l  i n d i c a t e s  t h a t  s i g n i f i c a n t  impor tance  i s  a t t a c h e d  t o  making 
t h e  e f f o r t ,  b u t  i s  i n  i t s e l f  a k i n d  of p o s i t i v e  f o r e c a s t  f o r  f u t u r e  



e f f o r t s .  That t h e  b e n e f i t  of t h e  e f f o r t  is  u n c l e a r  a t  b e s t  may a l s o  
be  an a t t r i b u t e ;  i t  l e a v e s  t h e  f i e l d  wide open t o  t h e  development of 
new approaches ,  of o r i g i n a l  and c r e a t i v e  use  of a u t h o r i t a t i v e  in fo rma t ion ,  
t o  new fo rmula t ions  of g o a l s  and approaches t o  measure e f f e c t i v e n e s s .  (13) 

I n  t h e  fo l lowing paragraphs ,  we examine t h e  l e v e l  of c u r r e n t  
e f f o r t  i n  terms of media employed (newspapers, magazines,  r a d i o ,  t e l e v i -  
s i o n ,  a u d i o v i s u a l  dev ices )  and t h e  audience  ( o r  p u b l i c s )  reached,  and 
some of t h e  c u r r e n t  c o s t s  of doing so .  

McKinley's s t a t emen t  about  t h e  l e v e l  of e f f o r t  seems well founded. 
S e v e r a l  groups a r e  a c t i v e  i n  t h e  d i s semina t ion  of s a f e t y  in fo rma t ion .  
The volume of m a t e r i a l  a v a i l a b l e  i s  somewhat s t a g g e r i n g  . ~ e n d e l s o h n '  s 
measurement of  m a t e r i a l  i n  p r i n t  i n d i c a t e d  some 400,000 s e p a r a t e  
"messages" (paragraphs  expres s ing  a  s i n g l e  i d e a  promoting s a f e t y )  a r e  
produced y e a r l y  f o r  t h e  American pub l i c .  

M a t e r i a l  f o r  a l l  media is  produced v a r i o u s l y  by many o r g a n i z a t i o n s  
concerned wi th  s a f e t y ,  i nc lud ing  government, i n d u s t r y ,  and s p e c i a l  
i n t e r e s t  o r  p r o f e s s i o n a l  groups.  The two which have done t h e  most 
seem t o  be t h e  N a t i o n a l  S a f e t y  Council  and The American Automobile 
Assoc ia t ion .  Both t h e  AAA and NSC d i s t r i b u t e  a d v e r t i s i n g  and f e a t u r e  
m a t e r i a l  f o r  use  i n  newspapers and magazines,  i n  t h e  form of mats and 
copy. Sub jec t  m a t t e r  ranges  from d r i v i n g  t i p s  t o  i n t e r p r e t i v e  and 
p r o p a g a n d i s t i c  material. AAA d i s t r i b u t i o n  i s  through s tate  and l o c a l  
u n i t s .  I n d i c a t i o n s  from two s t a t e s    isc cons in, Ohio) a r e  t h a t  response  
from media has  been good, w i t h  weekly newspapers perhaps more 
r e spons ive  than  d a i l i e s .  

I n  newspapers, v i r t u a l l y  every community i n  t h e  count ry  i s  exposed 
t o  news s t o r i e s  about  c r a s h e s ,  e s p e c i a l l y  t h e  more s e v e r e  and d rama t i c  
k inds .  These u s u a l l y  a r e  s t r a i g h t f o r w a r d  accounts  of what happened, 
w i th  l i t t l e  o r  no i n t e r p r e t a t i o n  o r  propaganda. They were no t  inc luded 
i n  Mendelsohn's sample,  no r  has  t h e r e  been any s e r i o u s  e f f o r t  t o  
de termine  t h e i r  e f f e c t  on audiences  i n  t h e  cause  of s a f e t y .  

I n  magazines,  a  more i n t e r p r e t i v e  approach i s  t h e  r u l e ,  r a t h e r  t han  
s t r a i g h t  r e p o r t i n g .  We a t tempted  t o  de termine  simply what k inds  of 
a r t i c l e s  a r e  most used by major  magazines by seeking  o u t  t i t l e s  i n  
The Reader ' s  Guide t o  p e r i o d i c a l  L i t e r a t u r e  f o r  t h e  p e r i o d  March 1963 
t o  March 1968. R e s u l t s  of t h i s  a r e  summarized i n  Appendix G.  I t  w i l l  
be noted  t h a t  t h e s e  p u b l i c a t i o n s  reach  l a r g e  numbers of homes, t h a t  t h e  
most f r e q u e n t  a r t i c l e s  concerned s a f e t y  dev ices  and s t a n d a r d s  ( r e f l e c t i n g  
c u r r e n t  even t s - - i . e . ,  t h e  congres s iona l  hea r ings  on s t a n d a r d s ) ,  and t h a t  
a r t i c l e s  on d r i v e r s  and d r i v i n g  appeared most f r e q u e n t l y  i n  such 
p u b l i c a t  i o n s  a s  family , women ' s and l a y  "sc ience"  magazines. 

I n  examining t h e s e  magazine a r t i c l e s  on s u b j e c t s  r e l a t i n g  t o  
highway s a f e t y ,  an a t t empt  was made t o  break  down t h e  t o p i c  i n t o  t h e  
number of r e p r e s e n t a t i v e ,  major  a r t i c l e s  t h a t  have appeared i n  g e n e r a l  
c i r c u l a t i o n  magazines and t h e  c i r c u l a t i o n  of t h e s e  a r t i c l e s  among t h e  
American p u b l i c .  The v a s t  m a j o r i t y  of t h e  a r t i c l e s  appear ing  du r ing  
t h e  f i v e  y e a r  pe r iod  come under t h e  heading ,  "Automobiles--Safety 
Devices and Measured' I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  dur ing  1963-65, 
28 a r t i c l e s  appeared on t h i s  s u b j e c t ,  1965-66, 45, and between 1966-67, 
125, w i t h  such t i t l e s  as: "Auto S a f e t y :  Nader v s .  Genera l  ~ o t o r s "  and 
"Congress g e t s  ready t o  l e g i s l a t e  s a f e t y ;  w r i t i n g  s a f e t y  s t a n d a r d  b i l l : '  



Another  s i m p l e  exanlfnat ion was made t o  de t e rmine  what was happening 
t o  t h e  f r equez~cy  o:E u s a  of s a f e t y  :i.nfornratl.on l.n t h e  p r i n t  media (all. 
magazines  and t h e  :felt l a r g e s t  newspapers)  ove r  . the y e a r  e1adin.g i r n  
March 1.968, :iT% was f e l t  t h a t  Ereql~eracy o f  wage would he an i n d i c a ~ l . o n  
of  t h e  interest : ,  of  "gatek.eepers'"(edi.tors ar~.d pu .b l . i shers )  i n  t11.e ~ i ~ b j e c t  
of  s a f e t y .  Cib,viously i.t i s  essential, t o  have strong; i n t e r e s t  cam. t h e  
g a t e k e e p e r s P  p a r t  i : E  s a f e t y  news i s  r:o eorr t inue o r  i n c r e a s e  in freqruency 
of u s e ,  i n  g e t t i n g  t o  t h e  p u ' ~ l i c  througis t h e s e  ~ned. ia .  

The h y p o t h e s i o  of t h . i s  siazzple exmiaiat i . .an was t h a t  t h e  g a t e k e e p e r s '  
i n t e r e s t  might  have  d e c l i n e d  s i n c e  t h e  p a s s a g e  of t h e  n a t i o n a l  higinway 
and t r a f f i c  s a . f e t y  a c t s ;  pas sage  of t h e  a c t s  r e p r e s e n t e d  a c l imax  fo l low-  
i n g  which t h e i r  i n t e r e s t  would t e n d  t o  d i s s i p a t e .  To p r o v i d e  a t es t  
of t h i s  h y p o t h e s i s ,  news c l i p p i n g s  from a c l ipp i .ng  s e r v i c e  were 
c l a s s i f i e d  by g e n e r a l  s u b j e c t  and counted  f o r  t h e  y e a r  ment ioned.  Because 
of t h e  nonr igo rous  n a t u r e  of  t h i s  t e s t ,  t h e  only  v a l i d  concZusion i s  
t h e  e m p i r i c a l :  The number of such  c l i p p i n g s  dec l i r ied  ove r  th . i s  p e r i o d ,  
w i t h  a n e g a t i v e  s l o p e  on t h e  o r d e r  o f  0.30 ( F i g .  1 3 ) .  

T h i s  r a t h e r  u n s u r p r i s i n g  r e s u l t  was s u b s t a n t i a t e d  by comments 
s o l i c i t e d  from newsmen f o r  t h e  i n t e r i m  r e p o r t  f o r  t h i s  s t u d y ,  ??hey 
a r e  t y p i f i e d  i n  t h i s  pa raphrased  comment from one n a t i o n a l l y  known 
wr i t e r :  "Give us  a new a n g l e .  The s a f e t y  s t o r y ' s  g e t t i n g  o l d .  The 
e d i t o r s  want f r e s h  s l a n t s  o r  they  won ' t  u s e  i t ."  

The ""new a n g l e s f b a n  b e  p rov ided  by i n f o r m a t i o n  g a r n e r s  from i n p u t s  
t o  t h e  Docwnaenta.tion Cen te r .  Use of  them by e d i t o r s  can  t h e n  be  
r e i n f o r c e d ,  i f  n e c e s s a r y ,  by t e c h n i q u e s  tha , t  have been  t r i e d  t o  pe r suade  
g a t e k e e p e r s  t o  u s e  more news abou t  s i m i l a r  f i e l d s ,  t h a t  i s ,  abou t  
p u b l i c  i s s u e s  based  on t e c h n o l o g i c a l  development.  ( 2 7 )  The re  i s  no 
i n d i c a t i o n  such  t e c h n i q u e s  would n o t  work w i t h  new and t e c h n o l o g i c a l l y  
sound s a f e t y  information. But t h e  i ra fs rmat ion  must be  new, a t  l e a s t  
t o  t h e  e d i t o r ' s  r e a d e r s .  

However, newspaper cove rage  i n  g e n e r a l  was d i f f i c u l t  t o  e v a l u a t e  
due t o  t h e  l a c k  of i ndexes  f o r  any ma jo r  newspaper b u t  t h e  New York 
Times. The f o l l o w i n g  o b s e r v a t i o n s ,  t h e n ,  were  t aken  from t h e  Times. 
It r n q  b e  worthy of  n o t e  t h a t  t h e  c a l i b e r  and n a t i o n a l  coverage  of  t h i s  
newspaper a r e  l i k e l y  t o  make i t s  r e l e v a n c e  g r e a t e r  t h a n  t h a t  of most  
ma jo r  d a i l i e s  i n  t h e  'U.S, and c e r t a i n l y  above t h a t  of most  c i t y  pa .pers ,  

I n  t h e  New York i n d e x ,  under  Traffic--NY were  t h e s e  sub- 
head ings  (and i l l u s t r a t i v e  t i t l e s )  : 
"HW. Dept .  Surveys Cross-Bronx Errpr 
on o v e r p a s s e s  a r e  dangerous")  ; Acc iden t s  ( e .  g .  , "11 k i l l e d  a s  t h e i r  
c a r  e n t e r s  dead-end s t . " )  ; ( " s t a t i s t i c s  on a r r e s t s " )  4 

("announcements o f " )  ; 
s a f e t y  t o  c h i i d r e r ~ " )  ; -- r c l e s  

(e. g, , "mis l ead ing  road  s i g n s  cause  confus ion")  . A r t i c l - e s  of t h i s  
t ype  may b e  expec ted  t o  make up t h e  main f low of t r a f f i c  s a f e t y  news 
of any c i t y  newspaper,  e x c e p t i n g ,  of c o u r s e ,  " acc iden t "  s t o r i e s  . 

Under U.S. S a f e t y ,  cove rage  was g i v e n  t o  such  a r t i c l e s  as: "Gov. 
Brown o f f e r s  s a f e t y  "Co~nment on v a r i o u s  campaigns t o  c u t  
accidents)" "hold %horror'  f i l m s  i n t e n d e d  t o  s c a r e  d r i v e r s  of l i t t l e  
value:' 





The same s w e l l  e a r l i e r  noted  und.er S a f e t y  Devices & Measures 
f o r  periodir :a%s (Appendri.w ii) is  s e e n  n ~ i d e r  the  t o p i c  Safe& in, t h e  
New Yorls --- Times f o r  the y e a r  1966-6'7, Subjects  r e s p o n s i b l e  f a r  the rflaju.1: 
i n c r e a s e  frcann t h e  33 arti.c.1p.s i n  l 9 6 3 >  1.3 ri.:~ 1.964, 84 j.n 1.965 and back 
down .to 96 i a z  .1.967, were such as : 'q~res, Jotinson proposes $725-aii.I.lion, 
6 -y r ,  s a f e t y  program as p a r t  of pl.an t o  set: up t ra .nsplar ta t ion  ciept,,j '  
"G.M. ;adm.i..ts rou. t in .g  invest igat i ,csn,  of  ~ a d e $ '  c  en ate 76..-0, zapprovc;s 
s a f e t y  s,tand,2rd l,i3.$\:tc, 

The above in.dj..cates t h e  n a t u r e  and e x t e n t  of s a f e t y  infc~miat iom 
appea r ing  i n  p u b l i c  p r i n t  rnedia up t o  t h e  p r e s e n t .  The valu.me, 
c o n s i d e r i n g  news al:.t.:icles ('but n o t  c r a s h  s t o r i e s )  , adver  t-i.sil:~g s p ~ r : ~ ,  
agency and organ.izationa:L handouts  (and p a n p h l e t s ,  s t i c k e r s ,  and p o s t e r s )  , 
i s  staggerl.i . ig, The most n o t i c e d  and a c c q  tecl channe l s ,  t h e  newspapers 
and rnaga.zinea, m.ay be  becoming s a t u r a t e d .  I t  seems r e a s o n a b l e  t o  hope 
t h a t  n.ew, a u t h o r i t a t i v e  I.nf orm.ation provided  by t h e  Documentstfion 
C e n t e r ,  fox  Eiis iCi?ibutio~~ t o  t h e  p r i n t  media ,  w i l l  h e l p  t o  c l e a r  t h e s e  
channe l s  s o  .that i.mpcartan,r, s u b s t a n t i v e  i n f o r m a t i o n  may a g a i n  reacln 
t h e  public:  through t h e  p r i n t  media. Much t h e  same h o l d s  f o r  spec i ta l  
p u b l i c a t i o n s  such as p a n p h l e t s  conta in i .ng  , f o r  example, d r i v e r  l.nf ormation.  
Pamphle ts ,  l~o.weve:r, u n l e s s  i n t e g r a t e d  w i t h  some o t h e r  commun:icatio.n 
funct i -on  (e.g, , d r i v e r  t r a i n i n g )  , do n o t  cornand t h e  a t t e n t i o n  o r  
a u t h o r i t y  which d .er ives  from r i m p a r t i a l i t y ,  as do news a r t i c 1 . e ~ .  

I n  telev: is j .on and r a .d i s ,  as i.n t h e  p r i n t  media,  t h e  Na&.ional 
S a f e t y  G0umci.l a g a i n  ha.s made t h e  l a r g e s t  s i n g l e  c o n t r i b u t i o n  t o  d a t e .  
In a d d i t i o n  t a  t h e  NSC campaigns under taken  i n  c o o p e r a t i o n  w i t h  t h e  
A d v e r t i s i n g  Counc i l ,  t h e  NSG i s  a l s o  a p a r e n t  o r g a n i z a t i o n  f o r  l o c a l  
s a f e t y  cou .nc i l s  al-~d h e 1 . p ~  t:cr f i n a n c e  and p rov ides  promot ional  rna. ter ia1 
f o r  some loca l .  campa:i-gns. Because of t h e  scope  of t h e i r  campaign and 
t h e  need t o  use media r f f e c t i . v e l y ,  NSC makes e x t e n s i v e  use  of  r a d i o  
and t e l e v i s i o n .  

There  a r e ,  however, o t h e r  groups  which a r e  a l s o  invo lved  i n  
a t t e m p t s  t o  make t h e  pu 'b l i c  aware of t r a f f i c  s a f e t y  and use r a d i o  and 
t e l e v i s i o n ,  in t h i s  a t t e m p t .  One of t h e s e  h a s  been t h e  I n j u r y  C o n t r o l  
O f f i c e  af . the U,S. P ~ i b l i c  I i ea l th  S e r v i c e .  While t h i s  group e x p e c t s  
e v e n t u a l l y  t o  handbe Less and l e s s  of t h e  t r a f f i c  s a f e t y  m a t e r i a l  a s  
N a t i o n a l  Highway S a f e t y  Bureau a c t i v i t y  i n c r e a s e s ,  i,t h a s  worked w i t h  
anoth.er  group a c t i v e  i n  promoting traf  f i e  s a f e t y  i n f  ormation-- the 
S a f e t y  B e l t  Council. ( former ly  "Seat  Be1.k"). One example of t h i s  i s  
a f i l m  showing t h e  s imu la t ed  c r a s h  w i t h  a dummy fami ly .  I t  was based 
an in%omat i . on  g a t h e r e d  from t h e  UCLA r e s e a r c h  p r o j e c t  which I n j u r y  
C o n t r o l  h e l p s  s u p p o r t .  S a f e t y  B e l t  Counc i l  has  a l s o  d i s t r i b u t e d  10 ,  
30 and 60 second r a d i o  t a p e s  promoting t h e  u s e  of s e a t  b e l t s .  S e v e r a l  
s t a t e  a f f i l i a t e s  of t h e  AAA a r e  u s i n g  r a d i o  campaigns a s  w e l l ,  some 
based  on t h e  no ted  "Bring 'em Back Al ive"  campaign i n  Michigan.  

I n  a,ddi.tiori t o  t h e  A M ,  S a f e t y  B e l t  Counci l ,  e t c . ,  t h e  Insu rance  
I n s t i t u t e  f o r  Highway S a f e t y  a l s o  h a s  i t s  own campaign. And l o c a i  
r a d i o  and t e l e v i s i o n  s t a t i o n s  and t h e i r  sponso r s  b r o a d c a s t  t h e i r  own 
m a t e r i a l  t o  t h e  p u b l i c ,  much of which i s  based  on informatiotz fu rn i shed  
by such  a g e n c i e s  and o r g a n i z a t i o n s  as c i t e d  above,  a s  w e l l  as by 
l o c a l  Law enforcement a g e n c i e s .  



The r e s u l t s  i n  t h e  t e l e v i s i o n - r a d i o  a r e a ,  a s  e l sewhere ,  a r e  
d i f f i c u l t  t o  a s s e s s .  The g e n e r a l  consensus of  t hose  under taking  them is  
t h a t  p r i m a r i l y  t h e  t r a f f i c  s a f e t y  campaigns a r e  v a l u a b l e  and e f f e c t i v e .  
But t h e  only measure of t h i s  e f f e c t i v e n e s s  seems t o  be r e l a t i o n s h i p s  
a r b i t r a r i l y  a s s o c i a t e d  w i t h  a c c i d e n t ,  i n j u r y  and dea th  r a t e s ;  most of 
t hose  consu l t ed  f e l t  a d v e r t i s i n g  had had a " s i g n i f i c a n t "  e f f e c t  on 
t h e s e  r a t e s .  

As r e f e r e n c e  m a t e r i a l s ,  o r  f o r  c o n t i n u a l  media usage,  t h e  
a v a i l a b i l i t y  of materials which have been used i n  p a r t  y e a r s  seems 
n e g l i g i b l e .  The Adver t i s ing  ~ o u n c i l ' s  Chicago o f f i c e  may have something 
of an h i s t o r i c a l  f i l e  of what NSC-AC have done i n  previous  campaigns. 
However, USPHS does ma in ta in  a f i l m  l i b r a r y  i n  A t l a n t a ,  Georgia.  The 
f i l m s  i n c l u d e  t h o s e  done by I n j u r y  Con t ro l  and a l s o  f i l m s  done by o t h e r  
groups,  and they  a r e  a v a i l a b l e  f o r  r e n t a l  e i t h e r  from a l i s t  o r  
through r e g i o n a l  o f f i c e s  of USPHS. But t h e  f a c t  t h a t  t h e  approach 
changes over  t h e  y e a r s ,  and t h e  m a t e r i a l  which has  been p repa red  
becomes o b s a l e t e ,  makes every e f f o r t  a  new and n e c e s s a r i l y  o r i g i n a l  one. 

I n  a l l  c a s e s ,  new m a t e r i a l  i s  d i s t r i b u t e d  from t h e  sou rce .  For 
example, i f  USPHS' I n j u r y  Con t ro l  produces a  f i l m ,  they may have 100 
cop ie s  p r i n t e d  and d i s t r i b u t e  t h e s e  t o  t h e i r  r e g i o n a l  o f f i c e s .  I n  t h i s  
ca se  t h e  f i l m s  may be ob ta ined  from t h e  r e g i o n a l  o f f i c e s .  As f a r  as 
r a d i o  and t e l e v i s i o n  a r e  concerned, t h e r e  seems t o  be  L i t t l e  i n  t h e  
way of  c a t a l o g s  o r  d i r e c t o r i e s .  (See a l s o  t h e  preceding  s e c t i o n  on 
a u d i o v i s u a l  m a t e r i a l s .  ) 

Some f i g u r e s  on t h e  number of t e l e v i s i o n  and r a d i o  s t a t i o n s  a r e  
n o t a b l e  i n  p o i n t i n g  o u t  t h e  scope of t h e  p r e s e n t  campaigns. A s  of 
February 29 t h e  FCC l i s t e d  5,984 commercial on- the-a i r  r a d i o  s t a t i o n s  
and 652 commercial on- the-a i r  t e l e v i s i o n  s t a t i o n s  (VHF and UHF). The 
March 1 3  i s s u e  of Broadcas t ing  magazine l is ts  5 ,988 r a d i o  and 652 TV. 
A r e c e n t  T r a f f i c  S a f e t y  magazine a r t i c l e  i n d i c a t e s  t h a t  t h e  Adver t i s ing  
Council  d i s t r i b u t e d  r a d i o  and t e l e v i s i o n  k i t s  t o  a l l  s t a t i o n s  i n  t h e  U.S. 

The USPHS has  d i s t r i b u t e d  r a d i o  s p o t s  i n  t h e i r  va r ious  campaigns 
t o  3500 s t a t i o n s  us ing  t h e  NAB ma i l ing  l i s t s .  Also they have j u s t  
r e c e n t l y  s e n t  one-minute s p o t s  t o  500 r a d i o  s t a t i o n s  p icked a r b i t r a r i l y  
a s  r e p r e s e n t a t i v e  l a r g e  c i t y  s t a t i o n s .  

Though l i m i t e d ,  t h e s e  f i g u r e s  p o i n t  o u t  t h a t  t h e  NSC annua l  
t r a f f i c  s a f e t y  messages appa ren t ly  a r e  reaching  g r e a t  numbers of people .  
For example, 4 . 4  b i l l i o n  "home impressions" (messages r ece ived  through 
"homet1 r e c e i v e r s )  were r e p o r t e d  f o r  t e l e v i s i o n  i n  1966. Also ,  t h e  
Adver t i s ing  Counci l  l a t e r  i n  t h e  y e a r  s e n t  r a d i o  k i t s  t o  407 c o l l e g e  
s t a t i o n s  and r ece ived  195 r e p l y  ca rds  which could a l s o  be used f o r  
comments. Many of t h e  s t a t i o n s  d i d  comment, a l l  f avorab ly .  

A s t r i k i n g  f a c t o r  of t h i s  e f f o r t ,  a s  w i t h  t h e  p r i n t  media, i s  i t s  
vo lun ta ry ,  nonrecompensed n a t u r e .  Ex ten t  of t h e  vo lun ta ry  c o n t r i b u t i o n  
i s  emphasized i n  t h e  f a c t  t h a t  t h e  s t a t i o n s  a r e  n o t  r e q u i r e d  t o  
c o n t r i b u t e  p u b l i c  s e r v i c e  t ime.  P u b l i c  s e r v i c e  announcements a r e  
recommended by t h e  NAB Code b u t  n o t  r e q u i r e d  f o r  t h e i r  S e a l  of Good 
P r a c t i c e .  Nor is  t h e r e  a f e d e r a l  r e g u l a t i o n  r e q u i r i n g  t h e i r  suppor t .  
NAB does encourage p u b l i c  s e r v i c e  announcements by s t a t i o n s  from t h e i r  
non-programming time l i m i t a t i o n s  i n  t h e i r  TV code. An NAB Code Au thor i ty  



Department spokesman sugges t ed  t h a t  s t a t i . o n s  a r e  u s u a l l y  ve ry  generous  
i n  t h e i r  pu12l.i~ ser:,vl,ce tzj.111e 'but tha t  t hey  probably  give mosi: . to  .Lhe 
Ne.ti,ornal Safety Counc i l  ca~npaign. ( i n  the arc(i1 of t r a f f i c  s a f e t y )  , 

bJhem i L  sri.:arted, 20 y e a r s  ago, I:l.ie Nat ional .  S a f e t y  Co~lazcf 1,'s 
campaign Laas geared, t o  ;p~e.snk acs:.idents, l'lais was t h e  time of t h e  
mernorai:,le "The Li.fe Yo12 Save May Be YOLZJ:  OW^" s10gan.  M.ore r ~ c e r ~ t 1 . y  t h e  
pu:rpor;r. Isas the  ~?rcrmoti.on of Lhe ptak:cl:iasc? and i ~ z s t a l . l a t i o n  sf seat; b e l t s .  
Last.  year's c.a~i~pa:ig.rl ,was gearecl toward d e f e n s i v e  d r i v i n g  a.nd Iche use 
of s e a t  'beJ.ts,  

The p rocedure  fo l lowed by t h e  A d v e r t i s i n g  Counci l  i n  t h e i r  c h o i c e  
of theme fia%.l.ows t h i s  o u t l i n e .  F i r s t ,  the  AC is a  v o . l u ~ l t a ~ y  c ~ r g a ~ ~ i t z a t i o n  
made up o:E a d . v e r t i s i n g  a.gencies t o  p r e p a r e  suck1 can1pa2gns as 6 pub:l ic  
s e r ~ r i c e .  An.d t h ~ ,  8 d v e r t i . s i n g  Counc:il i s  t h e  agen t  f o r  t h e  Nat%ona:l 
S a f e t y  Courxcl.1, 'Time and e f f o r t  e.re con.t:ributed by the  indi~,!i.c/ual 
a g e n c i e s  w i t h  t h e  NSC paying f u r  t h e  m.ectiaa~ical c o s t s  only  (and t l~c?se 
a r e  a l s o  spec i . a l  r a . t e s ) ,  I t  was e s t i m a t e d  t h a t  ax.). an ave rage  campaign 
t h e  corrtribut::ion i.~; libo~.~l; t h e  s a ~ ~ e  as t h e  time and e f f o r t .  t h a t  wou:ld 
b e  s p e n t  on a rc.guPl.ar account  f o r  which they a r e  pa id .  

Th.e c r e a t i v e  wonk i .s e n t i r e l y  c o n t r i b u t o r y  by t h e  agency,  a.s :in 
t h e  c a s e  of Needha111, Harper  and S t e e r s ,  work f o r  t h e  NSC and A6 
campaign. Last: y e a r  a c t o r  Barry S u l l i v a n  c u n t r i b u t e d  "ce n a r r a t i o n  
through s p e c i a l  a r  ra.ngement w i t h  t h e  Screen  A.ct:ors Gui ld .  Con~edia:ns 
''Bob and ~ a y "  cont;ribut;ed k'r1,eir rad.i.ca t r a . n s c r i p t i u n s .  

I n j u r y  Con t ra1  i s  paying a  Hollywood f i m ~ ,  Anderson, Morgan, 
DeSant i s  and B a l l ,  about  $5000 t o  make t h r e e  f i l m s .  Most of t h i s  work 
i s  done f o r  s p e c i a l  p r i c e s .  In i t s  v a r i o u s  campaigns, USPHS farmed 
o u t  t h e  work f o r  i t s  t e l e v i s i o n  s p o t s .  They p u t  i t  o u t  f o r  b i d  and 
chose  from a t  least: t h r e e  b i d s  made by package fir:ms i n  n'ew York, 
Chicago,  HoiLywood, e t c ,  

A n o t a b l e ,  s p e c i a l  TV contr ibub:ion has  been  t h e  CBS Dr iv ing  T e s t s .  
These programs,  which r a n  two y e a r s ,  ea rned  bo th  CBS and S h e l l  O i l ,  
t h e  sponso r ,  S loan  awards. Th i s  was unusua l ,  bu t  CBS i n v e s t e d  
thousands  o f  t i o l Ja r s  i n  t h e  pro i jec t ,  i n  c o o p e r a t i o n  w i t h  t h e  National.  
S a f e t y  Counci l .  Nothing e l s e  has  been done l i k e  i t ;  no o t h e r  f u l l  
network,  n a t i o n a l  program. 

A s  w i t h  p r i n t  media, l a r g e  volumes of messages a.re be ing  s e n t  t o  
t h e  p u b l i c  through t h e  e l e c t r o n i c  media. The e s s e n t i a l  l e s s o n  from t h i s  
i s  t h a t  t h e  media a r e  r e s p o n s i v e :  Good ma te r i a l .  (which i m p l i e s  p ro fe s -  
s i o n a l  p r e p a r a t i o n )  w i l l  be used .  The D o c ~ m e n t a t i o n  Center  can s e r v e  
as an a u t h o r i t a t i v e  o r i g i n a l  s o u r c e  f o r  much of t h e  in fo rma t ion  f o r  
such  m a t e r i a l ,  

Aud iov i sua l .  While d e a l t  w i t h  i n  t h e  p reced ing  s e c t i o n  of t h i s  
r e p o r t ,  a u d i o v i s u a l  m a t e r i a l s  a r e  a l s o  mentioned i n  t h i s  s e c t i o n  on 
p u k 1 . i ~  i n f o r m a t i o n  f o r  two key r e a s o n s :  Not only  do such  m a t e r i a l s  
p r o v i d e  in foma t : ion  f o r  s p e c i a l ,  s e l e c t  audiences  i n  t h e  educat:iornal 
a r e a  ( s t u d e n t s )  , b u t  t h e  mater i .a l s  of t e n  a r e  used a d d i t i o n a l l y  on 
e l e c t r o n i c  media and f o r  p r e s e n t a t i o n  t o  s m a l l  groups (such a s  
women's c l u b s ,  s e r v i c e  c l u b s ,  youth  o r g a n i z a t i o n s ) .  I n  one s t a t e  
(Minnesota) ovear a  10-year  p e r i o d ,  o n e - f i f t h  of t h e  use  of f i h s  a lone  



was f o r  such non-educat ional  groups .  I n  bo th  ways such  m a t e r i a l s  reach  
wide aud iences ,  and i n  a  no tab ly  e f f e c t i v e  format ( i n  terms of r e c e i v i n g  
a t t e n t i o n ) ,  e s p e c i a l l y  s o  when t h e  audience  is  a c t i v e l y  involved .  (28-30) 
The preceding  r e p o r t  on a u d i o v i s u a l  m a t e r i a l s  was prepared  by a  we l l -  
known a u t h o r i t y ,  P r o f .  David W. H e s s l e r ,  Western Michigan U n i v e r s i t y .  
I n  t h i s  s e c t i o n  we s h a l l  i n c l u d e  a s m a r y  of t h o s e  e lements  of  t h e  
H e s s l e r  r e p o r t  r e l e v a n t  t o  mass media. 

I t  i s  of s u b s t a n t i a l  s i g n i f i c a n c e  t h a t  no c e n t r a l  c a t a l o g  o r  
sou rce  l i s t i n g  of m a t e r i a l s  seems t o  e x i s t ,  making i t  d i f f i c u l t  f o r  
p u b l i c  media ( inc lud ing  s m a l l  meet ings)  t o  l o c a t e  and o b t a i n  m a t e r i a l s .  
The few m a t e r i a l s  r a t e d  good by t h e i r  u s e r s  a r e  n o t i c e d ,  a p p a r e n t l y ,  by 
word-of-mouth, and because  of  i n s u f f i c i e n t  supply a r e  d i f f i c u l t  t o  
o b t a i n .  

F i n a l l y ,  t h i s  medium--audiovisual m a t e r i a l s  f o r  educat ion-- i s  of 
c e n t r a l  importance t o  any p u b l i c  i n fo rma t ion  e f f o r t  because  (1)  a  
s u b s t a n t i a l  p r o p o r t i o n  of t h e  p u b l i c  i s  i n  s c h o o l  now; (2) t h e s e  
c o n s t i t u t e  c a p t i v e  audiences  who a r e  r e l a t i v e l y  easy  t o  r each ;  and 
(3)  many a r e  a t  a  s t a t e  of p sycho log ica l  development when a j u d i c i o u s  
and wel l -conceived  e f f o r t  t o  inform w i l l  r e s u l t  i n  optimum r e t u r n  

E f f e c t i v e n e s s  . Measurements o r  assessments  of " e f f e c t i v e n e s s "  of 
p u b l i c  i n fo rma t ion  a c t i v i t i e s  must be  based on t h e  in t ended  purposes  
of t h e  a c t i v i t i e s ,  which may be  t o  inform, t o  "educate:' t o  shape 
op in ion ,  o r  t o  modify behavior .  Whatever t h e  purpose ,  t echn iques  t o  
measure such r e s u l t s  o r  e f f e c t i v e n e s s  l e a v e  much t o  be d e s i r e d .  The 
absence of adequate  t h e o r i e s  of  mass communications, of knowledge of  
t h e i r  e f f e c t s  on a t t i t u d e  change, and of r e s e a r c h  on e f f e c t s  of  op in ion  
change on b e h a v i o r ,  have been noted  p rev ious ly .  I n  a d d i t i o n ,  s t u d i e s  
of op in ion ,  a t t i t u d e s  and behav io r  a r e  l i m i t e d  by d e f i c i e n c i e s  of 
m o t i v a t i o n a l  t heo ry ,  which i t s e l f  is  c h a r a c t e r i z e d  by t h e  e x i s t e n c e  of 
s e v e r a l  s choo l s  of  thought  of va ry ing  acceptance .  (5,  18 ,  20, 22, 24, 
33-35) Trends i n  such r e s e a r c h  and theo ry  a r e  i n  t h e  d i r e c t i o n  of 
i n t e g r a t e d  approaches t o  i n d i v i d u a l  behav io r  and a t t i t u d e  change. (24) 

S t i l l ,  some work h a s  been done, t h e  r e s u l t s  of which s u g g e s t  what 
may be a n t i c i p a t e d  i n  highway s a f e t y  in fo rma t ion  programs. Most 
s t u d i e s  of e f f e c t s  of a t t empt s  t o  i n f l u e n c e  op in ion  and behav io r  have 
been  i n  t h e  a r e a s  of p o l i t i c a l  o r  economic behav io r .  Some of t h e s e  
have concerned a r e a s  based on t h e  u s e  of  s c i e n t i f i c  o r  t e c h n i c a l  
knowledge (e.g.  , w a t e r  f l u o r i d a t i o n ,  p o l i o  s h o t s ,  e t c .  ) , (36) and some 
emerging s t u d i e s  appear  t o  f a l l  i n  a r e a s  more c l o s e l y  comparable o r  
p a r a l l e l  w i th  l i k e l y  behav io r  s t r u c t u r e s  i n  t h e  d r i v i n g  and s a f e t y  
a r e n a  ( e .  g.  , smoking and h e a l t h )  and bea r  watching.  (33, 37-39) 
The h e a l t h  a r e a  i n  p a r t i c u l a r  shou ld  be  watched a s  p u b l i c  h e a l t h  
a u t h o r i t i e s  become i n c r e a s i n g l y  s o p h i s t i c a t e d  i n  p e r s u a s i v e  t echn iques .  
(33,  38) 

On t h e  o t h e r  hand, v e r y  few s t u d i e s  of t h e  a t t i t u d e s  o r  a f f e c t s  
a s s o c i a t e d  w i t h  behav io r  i n  t h e  s a f e t y  a r e a  have been  done (14, 40-42), 
and t h o s e  most ly  have r e s u l t s  of  l i m i t e d  t r a n s f e r a b i l i t y .  



One of t h e  more n o t a b l e  examples i n  t h e  s a f e t y  e f f o r t  of an 
a t t e m p t  t o  i nduce  a b e h a v i o r a l  c l ~ a n g e  through mass-media p e r s u a s i v e  
t echn iques  i s  t h e  c m p a i g n  t o  g e t  p e o p l e  t o  u s e  a v a i l a b l e  pas senge r  
r e s  t r a f n . t  sys tems.  Although t h e i r  e f f e c t i v e n e s s  h a s  been e s f  nbl.ish.ed, 
t h e i . r  usage remains r e l a t i v e l y  lo.i,~-,-oa~ly 38 p e r  c e n t  of tile pssseng;er-  
d r i v e r s  u f  t h e  65 per c e n t  of v e l ~ i c l e s  equipped w i t h  t h e  d e v i c e s  
r e p o r t e d  'k1b,7raYs" us:i.ng them, i n  a survey  by t h e  A.uto I n d u s t r i e s  
Wiglaway Safetry Comui'ttee. Sttad:i.es whic'E-1 have exanined  attitru.di12.al 
f a c t o r s  a s s o c i a t e d  w i t h  s e a t  b e l t  usage  i n d i c a t e  t h a t  a f a i r l y  complex 
s e t  of such. f a c t o r s  o p e r a t e s ,  ( 4 2 - 4 4 )  Tdll.lc? experimental .  vi1.rl.a'bl.e~ 
l e f t  some quest-i.ons t o  he r e s o l v e d  1:egard:ing t h e  transferc%bil.:i;ty of  
r e s u l t s  (e.g, , s ; m p l e  s i z e ,  captl.,ve r;nhjects, e t e . )  , (:1.9$ the. f i n d i n g s  
g e n e r a l l y  suppdarrk .the view t h a t  tlze b a s i c  anotivat iolzal   affect.^ for o r  
a g a i ~ ~ s t  r e s  traia ' t  sys tern usa.ge remal.~ t o  l ~ e  disco-vered..  Ful:t,her, 
they s u g g e s t  a pcssit:ive approach t o  be. more ef  f ec.ti7v.e t h a n  on1.e u s i n g  
f e a r  arousa. l . ,  a c:ons:ideration suppor t ed  by o t h e r  i-3tudi.e~ of Eca,r 
a r o u s a l .  ( 4 .Q ,  45-47') (There i s ,  however, some ambiguity in, t h e  f i n d i n g s  
of t h e  s t u d i e s  of t h e  u t i l i t y  of the f e a r - a r o u s a l  t e c h n i q u e ,  Zf f e a r  
a r ~ u s a l  is used ,  however, i t  must not  overwhelm, t h e  a c t  to remove 
t h e  f e a r  must be  e x p l i c i t ,  and t h e  b e n e f i t  n o t  d i s t a n t l y  removed i n  
t ime.  ( 4 8 )  I n  any c a s e ,  s a f e t y  ' b e l t s  a r e  now r e q u i r e d  on a l l  new 
au tomobi l e s ,  and t h e  N a t i o n a l  S a f e t y  Counci.1 t h i s  y e a r  i s  l aunch ing  a 
ma jo r  campaign (wi th  a deg ree  of  f e a r  a r o u s a l )  t o  i nduce  peop le  t o  u se  
r e s t r a i n t s .  The p o i n t  i s  t h a t ,  u n l e s s  t h e s e  f a c t o r s  a r e  unders'Good, t h e  
campaign i s  l i k e l y  t o  f a i l .  An i n c r e a s e d  f low of c o m u n i c a t j . a n  a l o n e  i s  
unli lcely t o  change a t t i t u d e s  whose bases  a r e  unknown. For exrample, 
i r k e n s i v e  i n f o r m a t i o n  c a l p a i g n s  t o  p r e v e n t  f o r e s t  f i r e s  have  f a i l e d  f o r  
t h e s e  r e a s o n s  ( 3 3 ,  38, 4 9 ,  50) .  

But n o t  much h a s  been  done t o  s t u d y  b a s i c  s a f e t y  a t t i t u d e s  and 
b e h a v i o r ,  e s p e c i , a l l y  r e g a r d i n g  t h e  involvement of  mass commun.ication. 
Only a  s i n g l e  s t u d y  on t1zi.s s u b j e c t  was i n c l u d e d  i n  a  b ib l iogra ,phy s f  
2,200 a r t i c l e s  on mass communication r e s e a r c h  done between 1944 and 1 9 6 4  
(511, i n  s p i t e  of  t h e  volume of s a f e t y  i n f o r m a t i o n  m a t e r i a l  p rev i . aus ly  
n o t e d .  T h i s  was a  need Merldelsohn a t t empted  t o  f i l l  w i t h   hi^; 1.964 
work on s t r u c t u r i n g  a model f o r  de t e rmin ing  t h e  u s e  and e f f e c t s  of p u b l i c  
i n f o r m a t i o n  on s a f e t y  behav io r .  A v a i l a b l e  t heo ry  and t e c h n i q u e s ,  
however, s imply  were no,t adequa te  .for t h e  t a s k .  (21) 

Other  s t u d i e s  have s i m i l a r l y  p o i n t e d  alp t h e s e  shor tcomings  w h i l e  
o f f e r i n g  h f ~ z t s  a t  approaches  which a r e  hoped would be  more esffect i-ve.  
Most d e a l  more w i t h  p r i n c i p l e s  of p e r s u a s i v e  communication t h a n  w i t h  
t h e  s c i e n c e  of measurement. These p r i n c i p l e s  i n c l u d e  knowing t h e  
a u d i e n c e ( s )  and i t s  ( t h e i r )  c h a r a c t e r i s t i c s  ( b a s e  a t t i t u d e s ,  c a p a b i l i t y  
of  hand l ing  i n f o r m a t i o n ,  e t c . )  , t h e  a r t  of message s t r u c t u r e  t o  f i t  
t h e  a u d i e n c e ' s  requirements, and t h e  c h a r a c t e r i s t i c s  o f  p o t e n t i a l l y  
u s e f u l  media.  S t u d i e s  of  e f f e c t i v e n e s s  of many of t h e s e  f i l l  t h e  
l i t e r a t u r e ,  b u t  t h e s e  a r e  main ly  q u a l i t a t i v e ;  a s  no.ted above,  s o  f a r  
t hey  have  c o n t r i b u t e d  l i t t l e  t o  t h e  development of  a  g e n e r a l l y  a p p l i c a b l e  
t h e o r e t i . c a l  niodel of c o m u n i c a t i a n .  (5 ,  11, 1 3 ,  34) 



Two a s p e c t s  of t h e  n a t u r e  of  s a f e t y  in fo rma t ion  and i t s  in t ended  
u s e  b e a r  p a r t i c u l a r  examinat ion ,  however. These a s p e c t s  a r e  t h e  
fundamental  t e c h n o l o g i c a l  n a t u r e  of t h e  in fo rma t ion  and t h e  p a r a l l e l s  
of expe r i ence  which may be assumed t o  e x i s t  i n  o t h e r  "hea l th- type"  
campaigns, i n  which broad  a t  t i  tude  o r  b e h a v i o r a l  m o d i f i c a t i o n  has  been 
sought .  

S t u d i e s  of  t h e  p r e s e n t a t i o n  of t e c h n o l o g i c a l  i n f o r m a t i o n  by 
mass media show such i n f o r m a t i o n  must be  p r e s e n t e d  n o t  only  on a  l e v e l  
t h a t  t h e  audience  can a c c e p t  ( i . e . ,  s imply and c l e a r l y ) ,  b u t  a l s o  
must be  a t t r a c t i v e l y  p r e s e n t e d  ( i ,  e . ,  somewhat e n t e r t a i n i n g )  . However, 
such i n f o r m a t i o n  i s  r ece ived  by ( o r  s e l e c t e d  by) mainly t h o s e  who need 
i t  l e a s t - - t h o s e  who a r e  a l r e a d y  somewhat informed on t h e  e f f e c t s ,  o r  who 
tend  more t o  fo l low t h e  behav io r  sought  o r  ho ld  t h e  a t t i t u d e s  d e s i r e d .  
It  can  be  assumed t h e s e  f a c t o r s  would ho ld  t r u e  f o r  s a f e t y  in fo rma t ion .  
(45,  52-55) 

That  many i n f l u e n c e s  work on t h e  i n d i v i d u a l  and a f f e c t  h i s  
r e c e p t i v i t y  and p r o p e n s i t y  t o  be  changed ( i n  e i t h e r  a t t i t u d e  o r  
behav io r )  i s  e v i d e n t  from many h e a l t h - r e l a t e d  c a s e  s t u d i e s .  And, of t h e  
p rev ious  s t u d i e s  of  mass communication e f f e c t i v e n e s s  w i t h  r e s p e c t  t o  
h e a l t h  i s s u e s ,  t h e  a r e a  t h a t  may have t h e  c l o s e s t  p a r a l l e l  t o  t h e  s a f e t y  
i s s u e  i s  t h a t  concerned w i t h  smoking and h e a l t h .  (43) The re fo re ,  some 
a p p r o p r i a t e  c a s e s  which may p a r a l l e l  t h e  s a f e t y  a r e a  may b e  i l l u m i n a t i n g .  
For example, Canne l l  and MacDonald (56) found (1956) t h a t  t h e  h i g h e r  
t h e  e d u c a t i o n  of nonsmokers, t h e  more l i k e l y  they were t o  a c c e p t  a s  
proved t h e  r e l a t i o n s h i p  between smoking and lung cance r .  But f o r  
smokers, they  found g r e a t e r  e d u c a t i o n  c o r r e l a t e d  w i t h  a  l e s s e r  l i k e l i h o o d  
t o  b e l i e v e  t h e  r e p o r t .  L a t e r ,  a f t e r  t h e  Surgeon G e n e r a l ' s  Repor t  on 
Smoking and Hea l th  (1964),  Swinehar t  and K i r s c h t  found among c o l l e g e  
s t u d e n t s  t h a t  smokers accep ted  t h e  Report  l e s s  and became l e s s  
a c c u r a t e  i n  r e c a l l  of i t s  f i n d i n g s .  The r e s e a r c h e r s  conclude "The 
p a t t e r n  of r e a c t i o n s  shown by smokers s u g g e s t s  t h a t  a l t hough  they  were 
a b l e  t o  a c c e p t  t h e  R e p o r t ' s  f i n d i n g s  on a  c o g n i t i v e  l e v e l ,  t hey  % e r e  
unable  t o  do s o  a f f e c t i v e l y .  They c l e a r l y  avoided a consc ious  d e n i a l  
of t h e  t h r e a t  b u t  may have  been  q u i t e  unaware t h a t  o t h e r  r e s p o n s e s ,  such  
a s  s e l e c t i v e  f o r g e t t i n g ,  were mob i l i zed .  T h i s  i m p l i e s  t h a t  a n t i -  
smoking campaigns of  a  s t r i c t l y  i n f o r m a t i o n a l  n a t u r e  w i l l  con t inue  t o  
be  i n e f f e c t i v e  s o  long a s  t hey  f a i l  t o  b lock  such de fenses . "  (39) 
S i m i l a r  c o g n i t i v e  s t r u c t u r e s  and a f f e c t s  may o p e r a t e  w i t h  r e s p e c t  t o  
s a f e t y  a t t i t u d e s  and behav io r ,  (12) b u t  i f  unders tood may be  overcome. 
(57) 

It i s  sugges t ed  h e r e ,  i n  f a c t ,  t h a t  bo th  smoking and d r i v i n g  
i n v o l v e  mot ives ,  a t t i t u d e s  and b e l i e f s  w i t h  c e r t a i n  b a s i c  and s i g n i f i c a n t  
s i m i l a r i t i e s .  Tha t  t h e s e  a r e  pe rce ived  t o  be  s i m i l a r  and s t r o n g  i s  
evidenced by o b s e r v a t i o n s  about  market ing  and m o t i v a t i n g  sales of bo th  
c i g a r e t t e s  and automobi les .  F u r t h e r ,  behav io r  p a t t e r n s  i n  d r i v i n g  
appear  t o  r e f l e c t  a  complex set of  fundamental  a t t i t u d e s .  (43,  58, 59) 

I n  t h e  smoking s t u d i e s  i n  p a r t i c u l a r  (and t h e  s e a t  b e l t  usage 
s t u d i e s ) ,  t h e  mechanism of d i s sonance  has  been  observed.  ( 7 ,  43) 
Rece ive r s  of  d i s s o n a n t  i n f o r m a t i o n  b l o c k  i t  o u t .  I t  h a s  been sugges t ed  
t h a t  t h e  use  of a c c i d e n t  s t a t i s t i c s ,  a s  i n  h o l i d a y  campaigns, produces 



a  similar i f  b r o a d e r  e f f e c t - - t o  iminunize p e o p l e  t o  s a f e t y  message. 
(61) Peop le  f e e l  " i t  c a n ' t  happen ,to nle"iin s p i t e  of s t a t i s t i c a l .  e v i d e n c e  
t o  t h e  c o n t r a r y ,  (:12) Thus no  mattier what the a p p e a l  u sed ,  t h e  remote- 
n e s s  would t e n d  t o  d i . s s i p a t e  aud ience  r e c e p t i v e n e s s  to  t h e  nl.essage, (48) 

Prom these s t u d i e s  t h e r e  does  appear  t o  emerge one usefu.l. m.odel 
f o r  i nduc ing  s p e c i f i c  b e h a v i o r a l  changes,  Cawtwright n o t e s  t h a t  a 
c h a i n  of  p r o c e s s e s  must b e  i n i t i a t e d  wf t h i n  a  p e r s o n  t o  prodzece tkre 
d e s i r e d  changes ,  F l i tb in  th.e Ind:i,.vidual .!.:here must b e  c r e a t e d :  (1.1 a  
p a r t i c u l a r  c o g n i t i v e  s t r u c t u r e ,  ( 2 )  a  p a r ~ t i e u 1 a . r  motiva"siona.l 
s t r u c t u r e ,  (3) a p i ~ r t i c ~ l . a r  belilavioral ( ae t i . on )  s t r u c t u r e .  That  i s ,  
t h e  ind iv idua l .  i~iusl:, have the i n f o r m a t i o n  t o  know h e  shou ld  do some t h i n g ,  
h e  must  want  t o  do i t ,  m d  th i rd l l -y ,  a t r i g g e r  meehaxl.ism t o  a c t u . a l l y  g e t  
him t o  do i t  must be  p rov ided .  ( 3 7 )  Again, however, t o  u s e  steps (1) 
and ( 2 )  , an  unders , t  anding  nf b a s i c  e o g ~ z i t i v e  , ~lzo t iva t  i o n a l ,  ~ n d ,  
a t t i t u d i n a l  s t r u c t n r e s  seems e s s e n t i a l .  (5Ci) Opin.iom, a t t i t u d e s ,  and 
b e h a v i o r  can  b e  I-hanged, sometimes subs  t an t i . a l l . y ,  'but p e r s u a s i v e  
communicati,on, o f  t h e  type  t h e  s a f e t y  e f f o r t  r e q , u i r e s  i s  n o t  a d v e r t i s i n g ,  
and similar r e s u l t s  s h o u l d  n o t  b e  expec ted  ( u n t i l ,  a t  l e a s t ,  Lh.e 
b a s i c  groanndwork h.as been  done) .  ( 1 7 ,  33, 38, 513, 61)  

I n  general,  t h e n ,  .the p r o s p e c t  of s:ign.if i c a n t l y  a f f e c t i n g  t h e  
m a j o r i t y  of "needers"  of s a f e t y  i n f o r m a t i o n  tl-zrough mass media may 
seem dismal..--except, p o s s i b l y ,  as t h ~ s e  "needers"  f i n d  i n f  o n n a t i o n  a n  
abso%u,te r e q r ~ i s i t e  t o  t h e i r  u s e  of  t r a n s p u r t a  t i o n  ( i .  e .  , l e a r n i n g  
some re sponses  froirz a f i l m  c l i p ,  s l i d e  p r e s e n t a t i o n ,  o r  c l o s e d  c i rcsui t  
TW i n  o r d e r  t o  p a s s  Licens ing  e x m i n a t i o ~ ? * s ) ,  (17 ,  38) 'The b e s t  p l a c e  
f o r  i n f o r m a t i o n  t o  b e  impar t ed  i s  i n  s c h o o l s  d u r i n g  t h e  s c h o o l  
y e a r s  ; t h e  youngler t h e  b e t t e r ,  

Where does  t h i s  1ee.ve " 'public  infora.nati.ont~ and the  u s e s  of  t h e  
mass media? These can s t i l l  s e r v e  i m p o r t a n t  f u n c t i o n s  of i n f o m a t i o n  
t r a n s f e r  and u t i l i t y ,  but--as  can be s e e n  from t h e  above--one shou ld  
n o t  expec t  g r e a t  o r  sudden changes i n  t r a n s p o r t a t i o n  s a f e t y  "to b e  
b rough t  about  Elcorn t h e i r  u s e ,  R a t h e r ,  cl-~a,nges w i l l  be mad.e slowly-- 
a s  b e h a v i o r  of t h e  r e c e i , v e r  and u s e r  groups  i s  i m i t a t e d  by o t h e r s  who 
u s e  mass media l e s s  f o r  i n s t r u c t i o n a l  pu rposes .  Behav io ra l  changes 
become widespread  i n  a sys tem on ly  when they a c q u i r e  t h e  s t r e n g t h  
and d i s p e r s i o n  of mores ( 6 2 ) .  

I m p l i c a t i o n s  of t h i s  f o r  t h e  Documentation Cen te r  seem obvious .  
E f f o r t s  shou ld  b e  made t o  d i s s e m i n a t e  i n f o r m a t i o n  through e x i s t i n g  
media channe l s  i n  t h e  most e f f e c t i v e  format  p o s s i b l e - - i . e . ,  i n  a n  
a t t e n t i o n - g e t t i n g  manner c o n s i s t e n t  w i t h  t h e  r equ i r emen t s  and 
o p p o r t u n i t i e s  p r e s e n t e d  by t h e  medium employed. For t h e  long r u n ,  
however, i f  t h e  a c t i v i t y  i s  t o  a c h i e v e  optimum r e s u l t s ,  eve ry  e f f o r t  
shou ld  b e  made t o  unde r s t and  and o b t a i n  new knowledge abou t  audien 'ce  
cha rac t e r i s t i c s - -knowledge  s a d l y  l a c k i n g  today.  

6.3.3. RECOMMENDATIONS. I n  recommending a n  o r g a n i z a t i o n a l  s t r u c t u r e  
t o  h a n d l e  p u b l i c  i n f o r m a t i o n ,  and even more, t o  p r o j e c t  t e n  y e a r s  i n t o  
t h e  f u t u r e ,  s e v e r a l  b a s i c  d e t e r m i n a t i o n s  must b e  made. F i r s t ,  t h e  
m i s s i o n  must b e  e s t a b l i s h e d - - i s  i t  t o  b e  r e s p o n s i v e  ( p u l l :  answering 
demands f o r  i n f  o m a t i o n )  , i n i t i a t i v e  (push:  r e l e a s i n g  i n f  o rma t ion  as 



i t  comes i n ) ,  or  both (usua l ly  t h e  c a s e ) ?  And i s  i t  t o  be s o c i a l l y  
pass ive  ( d i s t r i b u t i n g  informat ion wi thout  regard  t o  e f f e c t ) ,  or  a c t i v e  
(us ing informat ion t o  achieve s p e c i f i e d  a t t i t u d i n a l  and behav io ra l  
change) ? Workload would i n c r e a s e  p rogress ive ly  through t h i s  l i s t  of 
p o s s i b l e  a c t i v i t i e s .  

Workload and s t r u c t u r e  a r e  a l s o  func t ions  of a t  l e a s t  two o t h e r  
v a r i a b l e s :  the l e v e l  of i n £  ormation inpu t  ( i n £  ormation resources ) ,  and 
t h e  demands placed upon t h e  o rgan iza t ion  t o  s e r v e  e x t e r n a l  informat ion 
t r a n s f e r  f a c i l i t i e s  (media). The l a t t e r ,  i n  tu rn ,  i s  a  f u n c t i o n  of t h e  
(media's) knowledge of t h e  resource ' s  a v a i l a b i l i t y ,  ( t h e  more widely i t ' s  
known, t h e  more i t  w i l l  be used) ,  i t s  responsiveness ( t h e  quicker  i t  i s ,  
the  more used) ,  c o s t  ( the  cheaper t h e  more used) ,  q u a l i t y  ( b e t t e r ;  more), 
and a u t h o r i t a t i v e n e s s  ( t h e  more a c c u r a t e ,  t h e  more widely used) . 

For t h e s e  recommendations, we s h a l l  assume t h a t  t h e  Documentation 
Center w i l l  be l a r g e l y  pass ive  and both  i n i t i a t i v e  and responsive .  
(This i s  not  t o  d e n i g r a t e  t h e  c a s e  f o r  a c t i v e ,  persuas ive  e f f o r t s ;  how- 
ever ,  i t  i s  assumed here  t h a t  a c t i v e  e f f o r t s  w i l l  be c a r r i e d  out  by 
those  d i r e c t l y  charged wi th  such missions--ei ther t h e  pub l i c  a f f a i r s  
o f f i c e s  of t h e  pa ren t  o rgan iza t ion ,  o r  p r i v a t e ,  p r o f e s s i o n a l  groups. 
One reason f o r  t h i s  i s  t h e  n e c e s s i t y  f o r  thoroughly p r o f e s s i o n a l  e f f o r t s  
i n  the  t i g h t  compet i t ion not only  f o r  audience a t t e n t i o n  but  a l s o  f o r  
ned ia  space/tirne, which have been a u t h o r i t a t i v e l y  noted (63).  The 
importance of t h i s  cannot be underest imated.  A s  t h e  r e p o r t  on 
Communications of t h e   resident's Commission on Heart ,  Cancer and 
Stroke p o i n t s  o u t ,  few government agencies  can compete i n  terms of 
s a l a r y  wi th  those paid  t o  p r i v a t e  p r o f e s s i o n a l  c r e a t i v e  people.  And 
such t a l e n t  i s  e s s e n t i a l  i f  t h e  m a t e r i a l  i s  t o  be used i n  such h igh ly  
compet i t ive  media a s  t e l e v i s i o n  and magazines.) 

Informat ion i n p u t  i s  a t  t h i s  po in t  a  r e l a t i v e l y  unknown f a c t o r .  
Thus, p r o j e c t i o n s  must be es t imated on t h e  b a s i s  of experience.  (We 
s h a l l  use  15,000 a c q u i s i t i o n s  pe r  year.)  The only a v a i l a b l e  e s t ima te  of 
t h e  r a t i o  of t e c h n i c a l  informat ion which is  t r a n s l a t a b l e  t o  t h e  genera l  
pub l i c  f i x e s  i t  a t  about one percent  ( 6 4 )  (such informat ion being 
def ined a s  new concepts,  r a t h e r  than ref inements  i n  d a t a ) .  We s h a l l  
assume, however, t h a t  s i n c e  the  bureau w i l l  be se rv ing  s e v e r a l  s p e c i f i c  
audiences,  and because manpower e f f i c i e n c y  r a t i o s  decrease  a s  s u b j e c t  
mat ter  i n c r e a s e s ,  t h e  need w i l l  be about t h r e e  times t h i s  r a t h e r  
a r b i t r a r y  r a t i o .  F i n a l l y ,  because of t h e  n a t u r e  and miss ion of t h i s  
o rgan iza t ion ,  we s h a l l  assume t h a t  i t  i s  d e s i r e d  t h a t  knowledge of 
a v a i l a b i l i t y  of the  resource ,  responsiveness ,  c o s t ,  q u a l i t y ,  and 
a u t h o r i t a t i v e n e s s  a l l  opera te  a t  optimum l e v e l s ,  and t h a t  t h e s e  i n  
f a c t  w i l l  be optimum. 

I n  a d d i t i o n ,  our i n t e r i m  r e p o r t  presented some i n d i c a t i o n s  of t h e  
p r e s e n t  na tu re  of demands by mass media r e p r e s e n t a t i v e s :  t h e r e  a r e  
about 300 o r  so  persons who would use such f a c i l i t i e s  on some r e g u l a r  
b a s i s  (with a  frequency ranging perhaps from a  high of once or  twice 
a  day f o r  a  wire  s e r v i c e  personnel  who a r e  ass igned s a f e t y  a s  a  "beat" 
t o  magazine o r  TV personnel  who may use such s e r v i c e s  once a  yea r ) .  
A reasonable  mean would appear t o  be some f i v e  t o  seven c a l l s  per  
person p e r  year- - resul t ing i n  c a l l s  f o r  s e r v i c e  ranging from 1500 t o  



2100 t,irnes p e r  y e a r ,  A s  s a f e t y  knowledge i s  g e n e r a t e d  and as aud ience  
Imaorrfe"re (such as t h e  imnun iza t ion  t o  s a f e t y  i n f o r m a t i o n )  are ovenrconle, 
t%l:%s conce ivab ly  ~-.oul.d r i s e  by as much as a n  o r d e r  of magnitude over ten 
y e a r s ,  judging 'by t h e  volunie o f  t h e  p r e s e n t  t o t a l  e f f o r t .  However, 
something l i k e  a doub l ing  ox q,uadrupl ing  i s  much more l i k e l y ,  In 
a d d i t i o n ,  as :i.arq,u.ir:ies r i s e ,  d u p l i c a t i o n  i n c r e a s e s  s o  t h e  need f o r  
acc.,f t i o n a l  personnel .  i.s m.t: di.rect1.y propor  t i o n a l .  

F i n a l l y ,  workload p r o j e c t i o n  i s  a f u n c t i o n  of t h e  number of  media 
t o  b e  s e r v e d ,  a s  t h e  r equ i r emen t s  of  each, a r e  s u f f i c i e n t l y  v a r i o u s  s o  
t h a t  d i f f e r e n t  kalerats are r e q u i r e d .  The media t o  be s e r v e d  i n c l u d e  
newspapers,  magazines,  books and o t h e r  p r i n t s ,  r a d i o ,  t e l e v i s i o n ,  and 
a u d i o v i s u a l  ( f i l m s t r i p s ,  t a p e  and f i l m  c a r t r i d g e s ,  movies, charts, 
slow--scan TV c : l ips ,  e . tc ,  1, This w i l l  a l so  r e q u i r e  a c q u i s i . t i o n  and 
hand:li.ng ea,pa'bili . ty f o r  such  n a n p r i n t  m a t e r i a l s .  

l a  i s  assunzed f u r t h e r  t h a t  i n i t i a l  e.ctquisiti .on w i l l  b e  18,000 
documents, t h a t  a c q u i s i t i o n  r a t e  t h e n  w i l l  be abou t  15 ,000 p e r  y e a r ,  
r a s a ~ l t i n g  i n  a f a i r l y  c o n s t a n t  workload r a t i o  based  on i n p u t .  O~mtpudr 
r e q u i r e m e n t s ,  however, w i l l  pro 'bably c o n t i n u e  t o  r i s e  as more media. 
c a b 1  on t h e  C e n t e r ' s  s e r v i c e s .  

T h i s  will r e s u l t  i n  a  need,  t hen ,  f o r  t h e  o p e r a t i o n a l  s t r u c t u r e  
shown i n  Tab le s  15 and 16 t o  s e r v e  t h e  p u b l i c  i n f o r m a t i o n  f u n c t i o n :  

TABLE 15 ,  PUBLIC INFORMATION BUDGET 
( I n  Thousands of  D o l l a r s )  

Now 1973" 1978" 

S a l a r y  $60-100 $120-300 $165-340 

Opera Lion $4Q-80 $100-300 $150-600 

" based  on 1968 d o l l a r s  

NOTES: P r a j e c t i o n s  w i l l  v a r y  acco rd ing  t o :  
(1) The amount of such  a c t i v i t y  unde r t aken  by p a r e n t  agency;  t h e  above 
e s t i m a t e  assumes t h e  Documentation Center  o p e r a t i o n  w i l l  c a r r y  o u t  
v i r t u a l l y  a l l  r e t r i e v a l ,  c r e a t i o n ,  a l l  s ingle-copy p r e p a r a t i o n ,  and 
some r e p r o d u c t i o n .  D i v i s i o n  of e f f o r t  between a g e n c i e s  w i l l  have t o  
b e  dec ided  by t h e  p a r e n t  agency. 
( 2 )  Amount of  l a r g e - s c a l e  r e p r o d u c t i o n  and d i s t r i b u t i o n ,  excep t  f o r  
d i s t r i b u t i o n  t o  s p e c i a l  aud iences  ( s c h o o l s ,  c l u b s ,  s a f e t y  o r g a n i z a t i o n s ,  
a t c . )  handled  by o t h e r  o r g a n i z a t i o n s .  Needs of mass media w i l l  b e  
l a r g e l y  on a  s ingle-copy (mas te r )  b a s i s .  Thus, p r e p a r a t i o n  of m a t e r i a l  
is p r i m a r i l y  t o  meet r e s p o n s i v e  needs  and does  n o t  r e q u i r e  l a r g e - s c a l e  
r e p r o d u c t i o n  c a p a b i l i t y .  The low e s t i m a t e s  i n c l u d e  needs  based  on  a n  
i n i t i a t i v e  e f f o r t  r ea sonab ly  a n t i c i p a t e d ,  i n c h d i n g  r e p r o d u c t i o n ;  h i g h  
e s t i m a t e s  assume more e x t e n s i v e  i n i t i a t i v e  and r e p r o d u c t i o n  e f f o r t s ,  
( 3 )  Degree of change i n  t h e  technology of mass communication. For a  l o o k  
a t  some p o s s i b l e  ( a s  well as some r e l a t i v e l y  u n l i k e l y )  changes,  s e e  t h e  
succeed ing  s e c t i o n .  



TABLE 16. PERSONNEL REQUIRED: PUBLIC INFORMATION 

(Low & High Es t ima tes  Given--see n o t e s  below) 

Manager 
In fo rma t ion  S p e c i a l i s t s  

and Handlers  : 
Newspapers, Magazines 
Books, Pamphlets ,  e t c .  

Fi lm, TV and Radio: 
Responders-Handlers 
Producers-Edi tors  
Reproducers 

A-V Aids: 
Responders-Handlers 
Producers-Edi tors  

0 t h e r  : 
Designers ,  Artists 
Reproduction S t a f f  
S e c r e t a r i a l  

Now 1973 



6 . 3 . 4 .  CONSIDERATION OF FUTURE DEVELOPMENTS. To a n t i c i p a t e  f u t u r e  
needs  f u r  irnfo.ma,tion and fo rma t ,  i,t: i s  a p p r o p r i a t e  t o  t a k e  a look a t  
t h e  n a t u r e  of d.eveloptnents of t h e  ,var ious  media,  f o r  they wil.1 change 
t h e  re,quirennenrcs for: u s ing  t h e  media.  W l ~ i l e  some of t h e s e  developments 
w i l l  be  i n  wide u s e  w i t h i n  terl y e a r s  (o f f se t : ,  p r i .n . t ing ,  o r  c o l o r  TV, 
f o r  example) , o t h e r s  may n o t  be .  A s  many knowledgeable sc i .en t i . s  t s  
p o i n t  o u t  (Q5) ,  t h e  pace aE t echno log ica l .  development i s  o f t e n ,  i f  n o t  
u s u a l l y ,  unde res t ima ted .  'With t h i s  i n  ~ n i n d  we s h a l l  examine a few 
such p o s s i b l e  devel.opments which have varyi.ng p o t e n t i a l s  t o  change the 
infornlat i .on d.isr;emination, p i c t u r e .  

An obvious d.evelopment w i l l  b e  t h e  growth of c o l o r  t e l e v i s i o n .  
Th i s  o f f e r s  i n c r e a s e d  f l e x i b i l i t y  of t h e  rnedium and i m p l i e s  t h a t  
m a t e r i a l  c o l l e c t e d  f o r  u se  'by tlze medium mus.t-. b e  i n  c01.o-r ( expe r i ence  
now shows t h a t  il i  i t  is  n o t ,  i.t w i l l  n o t  be  u s e d ) .  I n  additi.on. i t  
shou ld  be  noted. that a t r e n d  seems t o  be  developi.ng toward increased 
use  of magne t i c  ( a s  opposed t o  o p t i c a l )  sound t r a c k s .  Th i s  skiou.ld be  
fo l lowed f o r  furthe.1: developments.  

The adven t  of three-d imensional  t e l ev i . s i . on  i s  n e a r ,  b u t  the r a t e  
of i t s  p r o g r e s s  toward economic f e a s i b i l i t y  - i s  u n c e r t a i n .  I t  i s  s a i d  
rlow t o  be  tectlno:l.ogically f e a s i ' b l e .  3B TV would p rov ide  s t i l l  g r e a t e r  
f l e x i b i l i t y  f o r  t h e  p r e s e n t a t i o n  of highway s a f e t y  in fo rma t ion ;  t h e  
i n t r o d u c t i o n  of  paral:Lax i n t o  t h e  image I . i t e r a l l y  w i l l  add a new 
dimension t o  information t r a n s f e r  p o s s i b i l i t i e s .  

Also  now developed and expected  t o  b e  of i n c r e a s i n g  u t i l i t y  a r e  
e l e c t r o n i c  v i d e o  r e c o r d e r  (EVfi)  t e chn iques  which,  w i t h  t h e i r  unique  
s t o r a g e  and r e t r i e v a l .  c l- laxacteris  t i c s ,  o f f e r  i n c r e a s e d  p o t e n t i a l  f o r  
u se  of  t h e  mediun, e i t h e r  through such f a c i l i t i e s  a s  n a t i o n a l  
educa t iona l .  ze l e -v i s ion  net.worics o r  f o r  c lass room o r  home use .  

PrinC f~anna ' t s  a l s o  a r e  changing.  For example, o f f s e t  p r i n t i n g  
i s  now becoming much more common i n  news p u b l i s h i n g ,  e s p e c i a l l y  on t h e  
s m a l l e r  newspapers which a r e  growing i n  number i n  s u b u r b i a ,  irs 
c o n t r a s t  t o  t h e  c o n t i n u i n g  d e c l i n e  i n  number of l a r g e  m e t r o p o l i t a n  
d a i l i e s .  Cons ide rab le  a t t e n t i o n ,  t h e r e f o r e ,  shou ld  be  g i v e n  t o  s t o r a g e  
and r e t r i e v a b i l i t y  a p p r o p r i a t e  t o  t h e  o f f s e t  format .  T y p e s e t t i n g  by 
computer i s  a l s o  p r e s e n t l y  widespread  and expanding ,  t end ing  t o  
i n c r e a s e  t h e  r a t e  of i n f o r ~ n a t i o n  t r a n s f e r  r e l a t i v e  t o  news p u b l i s h i n g  
c o n t a i n s  i m p l i c a t i o n s  of s p e c i a l  s i g n i f i c a n c e  f o r  t h e  f u t u r e .  I t  
i m p l i e s  a  f u t u r e  of i n c r e a s e d  f l e x i b i l i t y  i n  and expans ion  of news 
hand l ing  t echn iques .  Recen t ly ,  a t  l e a s t  one l a r g e  newspaper (20s 
Angeles ~ i m e s )  was exper iment ing  w i t h  d i g i t a l  hand l ing  and e l e c t r o r l i c  
d i s p l a y  of news. E v e n t u a l l y  ( b u t  a t  some unknown da te - -p r imar i ly  
because  of t h e  economics j-nvolved, n o t  because  of l i m i t a t i o n s  of 
technology)  t h i s  may r e s u l t  i n  t h e  rep lacement  of the  newspaper a s  we 
know i t  by t h e  u s e  of d i s p l a y  s c r e e n s  i n  t h e  home. Th i s  w i l l  produce 
a g r e a t  f l e x i b i l i t y  of c h o i c e  f o r  t h e  v iewer- reader  i n  s e l e c t i n g  t h e  
news o r  i n fo rma t ion  t o  p e r c e i v e ,  f o r  t h i s  d e v i c e  would o f f e r  s e v e r a l  
l e v e l s  of dep th  of d e r a i l e d  i n f o r m a t i o n  f o r  each h e a d l i n e  d i s p l a y e d  on 
t h e  home s c r e e n .  information could  be  r e c a l l e d  i n  s u c c e s s i v e  l e v e l s  of 
d e t a i l  from a cen t r a l .  d i g i t a l  s t o r a g e  medium, The s c r e e n  d i s p l a y  



w i l l  p rovide  s e r i a l  a c c e s s ;  random a c c e s s  may be  provided by au toma t i c  
p r i n t - o u t  dev ices  a t t a c h e d  t o  home r e c e i v e r s ,  a s  w e l l  a s  an  index  
r e c a l l  dev i ce .  

The advent  of such dev ices  w i l l  p l a c e  g r e a t e r  r e s p o n s i b i l i t i e s  
and new burdens on news ga t ekeepe r s  and wr i te rs - -not  fewer.  With 
such  dev ices  a v a i l a b l e  and a wider  s e l e c t i o n  from which t o  choose, t h e  
v iewer- reader  w i l l  be " turned  o f f "  a  s u b j e c t  much more e a s i l y ;  hence 
g r e a t e r  e f f o r t s  must be  made t o  r e t a i n  h i s  a t t e n t i o n  through c l e a r ,  
i n t e r e s t i n g  and e n t e r t a i n i n g  p r e s e n t a t i o n  of t h e  s t o r y .  (CATV, which 
i n c r e a s e s  t h e  number of channels  a v a i l a b l e  t o  a  T V  v iewer ,  may be  
e x e r t i n g  such an i n £  luence  on b r o a d c a s t e r s  now. ) 

I n t e r e s t i n g  m a t e r i a l  p r e sen ted  wi th  c l a r i t y  and a u t h o r i t y  w i l l  be  
more i n  demand than  e v e r .  J u s t  what forms t h e s e  w i l l  t a k e  cannot  
e n t i r e l y  be known now, b u t  age-old p r i n c i p l e s  of c l e a r  e x p o s i t i o n  f o r  
ho ld ing  a t t e n t i o n  and i n t e r e s t  undoubtedly w i l l  apply  w i th  even 
g r e a t e r  p r i o r i t y  t han  today.  

A s  McLuhan has  noted ,  (66) g r e a t e r  involvement of t h e  p e r c e i v e r  
t ends  t o  i n c r e a s e  t h e  e f f e c t i v e n e s s  of t h e  message. New media c e r t a i n l y  
w i l l  t end  t o  i n c r e a s e  t h e  involvement of t h e  p e r c e i v e r .  I t  appea r s  
e v i d e n t ,  t h e r e f o r e ,  t h a t  t h e  oppor tun i ty  t o  inform, educa t e  and 
i n f l u e n c e  w i l l  be  g r e a t e r  t han  e v e r  be fo re .  However, i t  a l s o  appears  
l i k e l y  t h a t  t h e  p r o b a b i l i t y  of i n f l u e n c i n g  a g i v e n  group w i t h  a  g iven  
message w i l l  b e  lower because of t h e  much g r e a t e r  o p t i o n s  a v a i l a b l e  
t o  each group "member" t o  s e l e c t  among messages. ( ~ c L u h a n  may be  
c o r r e c t  i n  h i s  obse rva t ion  t h a t  " t h e  medium is  t h e  message", b u t  t h e  
degree  t o  which i t  is w i l l  d e c l i n e  a s  t h e  number of media i n c r e a s e  
and a s  t h e  range  of p o s s i b l e  s e l e c t i o n  i n c r e a s e s  w i t h i n  a  g i v e n  
medium.) (20 ,  28, 32, 36)  

The advent  and i n f l u e n c e  of t r a n s i s t o r s ,  m i c r o c i r c u i t r y ,  and FM 
r a d i o  i n  r e c e n t  y e a r s  underscores  t h e  importance of cont inuous  
o b s e r v a t i o n  of t h e  development of t h e  r a d i o  medium a s  w e l l  as of 
t e l e v i s i o n .  Techno log ica l  developments i n  c i r c u i t r y  and m i n i a t u r i z i n g  
have l e s sened  t h e  c o s t  and made p e r s o n a l  r a d i o s  more wide ly  a v t i i l a b l e ,  
thereby  i n c r e a s i n g  t h e  p o t e n t i a l  audience .  FM r a d i o ,  because  of i t s  
h i g h e r  c o s t  and g r e a t e r  f i d e l i t y  i n  reproduced sound, has i n f l u e n c e d  
t h e  n a t u r e  of i t s  audience  i n  a  manner u n a n t i c i p a t e d  by t h e  b roadcas t  
i n d u s t r y .  Because of t h e s e  e f f e c t s ,  i t  seems t o  have a g r e a t e r  
i n f l u e n c e  than  a n t i c i p a t e d  (60) w i t h  i t s  tendency t o  r each  t h e  audience  
of "opin ion  l e a d e r s "  c r e a t e d  by i t s  o r i g i n a l  h i g h e r  c o s t  and q u a l i t y .  

The i n c r e a s e d  t r a f f i c  and l i m i t a t i o n s  of a v a i l a b l e  bandwidth 
of t h e  r a d i o  b roadcas t  medium appear  a t  p r e s e n t  t o  b e  growing i n  
s e v e r i t y ,  b u t  i t  seems r a t h e r  d o u b t f u l  t h a t  t h e s e  would have a s i g n i f i -  
c a n t  e f f e c t  on p o s s i b l e  b roadcas t  c a p a c i t y  w i t h i n  t h i s  decade.  O p t i c a l  
communications systems us ing  l a s e r s  have been widely mentioned as an 
a l t e r n a t i v e ,  b u t  a g a i n  i t  seems u n l i k e l y  f o r  b o t h  economic and 
t e c h n o l o g i c a l  r ea sons  t h a t  t h e s e  w i l l  i n f l u e n c e  t h e  medium w i t h i n  10 
y e a r s .  Rather ,  i t  appears  much more l i k e l y  t h a t  development and 
advances i n  t h e  technology and economics of m i c r o c i r c u i t r y  w i l l  have 
a  much g r e a t e r  s i g n i f i c a n c e  du r ing  t h i s  p e r i o d ,  a s  t h e s e  tend t o  make 



more widely ava i lab le  almost personal audio and video receivers ,  For 
example, the fl .exibi. , l i ty of usage o:E audio receivers  i n .  vehicles may 
be ,vastly increased. And the po,kential fo r  use of two-way cormun,ie,ations, 
al . thoug%~ l e s s  a mass mediunl, a l so  Is enhanced by these developrrrents. 
In  additi.on, provided the c i r cu i t ry  and Lsa.ndwidth a r e  avai.la'b:i.e, L1.11. 
po ten t i a l  use csf mass media f o r  d i r e c t  educati.oxzal purposes i n  t h e  
home an.d vehi.cl..e rnay be enhanced and cauld be pa r t i cu l a r ly  e f f ec t ive  
i f  technology and econom:i.cs provide for  d i r e c t ,  real-tim.e feedback. (32) 
Audiences wi1.3. tend to  become less massive, ar1.d more individua:?l.istic. 

The crit ica:l ,  f ac to r  i n  each of these trends seems t o  be &he 
possible  r a t e  of t h e i r  advent and d i s  t r i .bu , t ian .  

I n  any c.ase, i t  appears t h a t  tools  a re  developing with which to  
forecast  technol.ogica1 development ( 6 1 ) .  These should be examined. 
m i l e  t h e y  contain deficiencies  f u r  spec i f i c  f arecas t s  wl,tl?im i.mdus t r i e s ,  
i t  i.s suggested here . that  those devices w i l l  'be most rapidly developed 
from new techn,ology which imply the quickest o r  g rea t e s t  re turn  on the 
r i s k  capital. ava i l i k~ le  for  t h e i r  development. In  communications, the 
project ion of three-dimensional imagery i s  cer ta in ly  a development 
of grea t  pel:enl.:ial p r o f i t ,  fo r  example, and therefore can be expected 
t o  receive concerted a t t en t ion  toward devel.opment of economic 
f e a s i b i l i t y .  

As such devices appear, they w i l l  change requirements fo r  servicing 
the media. This i s  the elenlent of irnporta.nce fo r  the Documentation 
Center. 

--Charles W.  Wixom 



7.  TASK E: SERVICES 

Task E of t h i s  program was t o  consider t h e  a d v i s a b i l i t y  of provid- 
ing c e r t a i n  func t ions  i n  connection wi th  the  documentation c e n t e r ,  
S p e c i f i c a l l y ,  these  funct ions  were: (1) A lending l i b r a r y  s e r v i c e ,  
( 2 )  s e l e c t i v e  d isseminat ion,  and ( 3 )  an i n £  ormation search f a c i l i t y .  

A l l  of these  s u b j e c t s  a r e  discussed i n  more d e t a i l  elsewhere i n  t h i s  
r e p o r t ;  he re  we would l i k e  t o  p resen t  t h e  philosphy of s e r v i c e  
appropr ia te  t o  an i n £  ormation c e n t e r .  

The t e c h n i c a l  l i b r a r y ,  informat ion c e n t e r ,  o r  informat ion a n a l y s i s  
cen te r  (or  whatever o the r  name seems appropr ia te )  has been con t ras ted  
wi th  the  conventional  publ ic  l i b r a r y :  

Whereas the  pub l i c  l i b r a r y  has a long-term o b j e c t i v e  
t o  s a t i s f y  c u l t u r a l  needs, t h e  t e c h n i c a l  l i b r a r y ' s  
o b j e c t i v e  is  t o  dispense a more t ang ib le  product;  answers 
to  problems of i n t e r e s t  on a day-to-day b a s i s .  Public-  
type l i b r a r i e s  opera t ing t r a d i t i o n a l  l i b r a r y  systems 
may l e g i t i m a t e l y  c l a s s i f y  a s  unreasonable an urgent  
request  f o r  s p e c i f i c  information i n  a conveniently 
wrapped package, and can save a considerable  amount 
of money by re fus ing  t o  s e r v i c e  such a request .  

On t h e  o the r  hand, a t echn ica l  l i b r a r y ,  which i s  
a b l e  t o  respond r a p i d l y  t o  such a r eques t ,  can save 
considerable  amounts of money i n  resea rchers '  time and 
thereby make i t  reasonable  i n  r e l a t i o n  t o  t h e  value  of 
s e r v i c e s  rendered.  Accepting t h i s  premise, i t  appears 
t o  follow t h a t  t e c h n i c a l  l i b r a r i e s  should not be opera ted 
on the  same p r i n c i p l e s  a s  pub l i c  l i b r a r i e s . "  

I n  the  pages t h a t  follow, we i n d i c a t e  t h a t  the  c o s t  a s soc ia ted  wi th  
p lacing t h e  core  of highway s a f e t y  t e c h n i c a l  m a t e r i a l  i n t o  a c e n t r a l  
s to rage  f a c i l i t y  will be of t h e  order  of $200,000 per year.  And whi le  
t h e  a c q u i s i t i o n ,  indexing,  and s to rage  a r e  v i t a l  func t ions  of t h e  
documentation c e n t e r ,  t h e  s e r v i c e  func t ion  i s  r e a l i z e d  only when a use r  
reads  a r e p o r t .  We have thus recommended (Task G )  i ncorpora t ion  of an  
informat ion search c a p a b i l i t y  w i t h i n  t h e  Documentation Center ,  s e l e c t i v e  
d isseminat ion by t h e  pub l i ca t ion  of an announcement s e r v i c e  and an 
a b s t r a c t  journal ,  and a lending l i b r a r y  supplement t h i s  f o r  l o c a l  
q u a l i f i e d  use r s  and f o r  l i b r a r y  in terchange of hard-to-find m a t e r i a l s .  

The Documentation Center must se rve  not only a s  a l o c a l  s e r v i c e  
u n i t  f o r  t h e  National  Highway Safe ty  Bureau, but  a l s o  a s  a n a t i o n a l  
source  f o r  informat ion,  r e fe rence ,  and occas iona l ly  f o r  documents. 
While i t  may be d i f f i c u l t  t o  j u s t i f y  a l a r g e  s t a f f  and f a s t  r e a c t i o n  
c a p a b i l i t y  t o  handle t h e  casua l  ques t ions  of the  man on t h e  s t r e e t ,  
reasonable  i n d i c a t i o n  t h a t  t h e  use r  i s  a q u a l i f i e d  admin i s t ra to r ,  
p r a c t i t i o n e r ,  r e sea rcher ,  o r  w r i t e r  should lead t o  prompt and 
e f f e c t i v e  se rv ic ing  of r eques t s .  

*86th Congress, 2nd s e s s i o n ,  Document no. 113, Documentation, Indexing, 
and R e t r i e v a l  of S c i e n t i f i c  Information:  A Study of Federal  and Non- 
Federal  Science Information Processing and R e t r i e v a l  Programs, 
Washington, D . C . ,  1961. 



Secondary d i . s t r i b u t i o n  is  b e s t  handled  th rough  t h e  c l e a r i n g h o u s e ,  
b u t  adequa te  pr imary  d i s t r i b u t i o n  t o  highway s a f e t y - o r i e n t e d  l i b r a r i e s  
throughout  t h . e  coun t ry  should  f o r e s t a l l  many c l e a r i n g h o u s e  r e q u e s t s  
and r e s u l t  :in rp i .cker  s e r v i c e  t o  t h e  u l t i m a t e  u s e r ,  An e x t r a  1.100 hard  
copier; of cont1:ac.t r e p o r t s  d i s t r i b u t e d  i n  this manner might  p r o v i d e  
w ide  enough. d i s t r i b u t i o n .  

The concept; of a n  NHSB documenta t ion  center  shou ld  b e  broadened t o  
i n c l u d e  informal.  c o ~ m u n i c a t i o n s :  a  network of  i n f o r m a t i o n  exchange 
c e n t e r s .  

During tlne u s e r s '  s t u d y ,  a n  urgent; need was expres sed  f o r  :"informal 
communicat ions,  The researcher/administrator needs t o  d i s c u s s  A.n.is 
problem w i t h  someone knowledgeable abou t  t h e  highway s a f e t y  fie.Lal a.nd 
i t s  l i t e r a t u r e ,  'Jl1al.s o p p o r t u n i t y  i s  n o t  provided  by a  r e s t r i c t e d  
document r e t r i e v a l  system. A l i b r a r y  s t a f f e d  by a non-subject-o:r iented 
l i b r a r i a n  does  n o t  p r o v i d e  t h e  u s e r  w i t h  someone h e  t r u s t s  i n  h i s  
s u b j e c t  a r e a .  The r e q u e s t e r  shou ld  i e e l  t h a t  h e  i s  t a l k i n g  t o  an 
in fo rma t ion  exchange c e n t e r  r a t h e r  t h a n  a  document center--an a h a  mater  
f o r  a n  i n v i s i b l e  c o l l e g e ,  

A s t u d y  of t h e  highway s a f e t y  f i e l d  r e v e a l s  many s e p a r a t e  
s u b j e c t  s p e c i a l t y  groups each  w i t h  i t s  own channe l s  of communications, 
e , g . ,  p r a f e s s i o n a l  j o u r n a l s  and confe rence  c i r c u i t s .  A s  a r e s u l t ,  
i n f o r m a l  communication i s  s c a t t e r e d  ( a s  i s  tkle l i t e r a t u r e ) .  There  i s  
no highway s a f e t y  p r o f e s s i o n .  The need f o r  a  p r o f e s s i o n a l  f o c u s  i n  
t h e  a r e a  was po in t ed  o u t  i n  t h e  A.D, L i t t l e  S t a t e  of t h e  Art of- 

, It i s  f e l t  t h a t  t h e  NHSB c a n  p l a y  a  key r o l e  1.n 
p r o v i d i n g  exchange c e n t e r s .  

Men wha r u n  t h e  c e n t e r s  shou ld  b e  s u b j e c t - o r i e n t e d ,  knowledgeable,  
e v a l u a t i v e ,  and adep t  i n  i n f o r m a t i o n  sc ience- - they  must b e  g a s s i p s  
who en joy  t e l l i n g  of  o t h e r s '  work. T h i s  a c t i v i t y  can  inc:Lude 
conduc t ing  sem. i s t ruc tu red  meet ings  where c u r r e n t  r e s e a r c h  and r e s u l t s  
are p r e s e n t e d  b e f o r e  p u b l i c a t i o n .  These s m a l l  meet ings  would p e r m i t  
u n i n h i b i t e d  d i s c u s s i o n s .  The exchange c e n t e r  s t a f f  shou ld  a l s o  v i s i t  
c o l l e a g u e s  and t o u r  t h e  i n v i s i b l e  c o l l e g e  t o  m a i n t a i n  c u r r e n t  awareness .  

A c t i v i t y  of  t h i s  i n f o r m a l  n a t u r e  was n o t  covered i n  t h e  o r i g i n a l  
NHSB documenta t ion  c e n t e r  d i r e c t i v e s  b u t  shou ld  be  c o n s i d e r e d  a c e n t r a l  
g o a l ,  Th i s  s t y l e  o r  ph i lo sophy  can  b e  s e e n  i n  b o t h  t h e  Highway 
Research  Board and ERIC sys t em a c t i v i t i e s .  Enhancement of i n f o r m a l  
informati .on exchange w i l l  r e q u i r e  a n  a g g r e s s i v e  NHSDC. 



8. TASK F: SURVEY OF EXISTING FACILITIES* 

Task F  i s  concerned w i t h  de termining  t h e  e x t e n t  t o  which e x i s t i n g  
in fo rma t ion  f a c i l i t i e s  meet t h e  va ry ing  needs of highway s a f e t y  
personnel .  A number of agenc ie s  have been a c t i v e  i n  p rov id ing  s e r v i c e s  
and m a t e r i a l s  t o  some workers. We w i l l  examine some of t h e s e  agenc ie s  
( l i b r a r i e s  and in fo rma t ion  c e n t e r s  i n  a  u n i v e r s i t y ,  i n d u s t r i a l ,  
s o c i e t y  o r  foundat ion ,  government, and p u b l i c  s e t t i n g )  i n  t h e  f i r s t  
p a r t  of t h i s  s e c t i o n .  

Task A i d e n t i f i e d  some of t h e  m a t e r i a l s  and s e r v i c e s  needed by 
v a r i o u s  types  of workers i n  highway s a f e t y .  The second h a l f  o f  t h i s  
s e c t i o n  w i l l  d e a l  w i th  t h e  r e l e v a n t  a c t i v i t i e s  of e x i s t i n g  in fo rma t ion  
f a c i l i t i e s  and t h e  p r e s e n t  a c c e s s i b i l i t y  of b i b l i o g r a p h i e s ,  a b s t r a c t s ,  
current-awareness s e r v i c e s ,  research- in-progress  n o t i c e s  and a union 
b ib l iog raphy .  

8.1. INFORMATION AGENCIES 

A s  po in t ed  o u t  e a r l i e r ,  a  number of agenc ie s  a r e  a c t i v e  i n  t h e  
f i e l d  of highway s a f e t y ,  and because of i n c r e a s e d  a c t i v i t y  and concern 
i n  r e c e n t  y e a r s ,  new agencies  a r e  be ing  formed. I n  t h e  f i r s t  p a r t  
of t h i s  c h a p t e r ,  we w i l l  look a t  some of t h e s e  agenc ie s  and t h e i r  
a c t i v i t i e s  r e l a t i v e  t o  highway s a f e t y  in fo rma t ion .  

8.1.1.  LIBRARIES. There a r e  only  a  few l i b r a r i e s  devoted 
e x c l u s i v e l y  t o  highway s a f e t y .  The second e d i t i o n  of D i r e c t o r y  of 
S p e c i a l  L i b r a r i e s  and In fo rma t ion  Cen te r s  (DSLIC) l i s ts  only t h e  
fo l lowing under T r a f f i c  S a f e t y :  

(1)  American Automobile A s s o c i a t i o n  L i b r a r y  
( 2 )  Automotive S a f e t y  Foundation L i b r a r y  
(3) Highway S a f e t y  Research I n s t i t u t e  L i b r a r y ,  

The Un ive r s i ty  of Michigan 
( 4 )  V i r g i n i a  ( S t a t e )  Governor 's  Highway S a f e t y  

Committee P u b l i c  Film L i b r a r y  

However, a s  noted  i n  Task B ,  most of t h e  l i t e r a t u r e  on highway s a f e t y  
may be found i n  many types  of l i b r a r i e s ,  p a r t i c u l a r l y  those  wi th  a  
s p e c i a l i z e d  c o l l e c t i o n  on highway t r a n s p o r t a t i o n ,  

A review of d i r e c t o r i e s  (1-4) and our own i n v e s t i g a t i o n s  r evea led  
some 104 l i b r a r i e s / i n f o r m a t i o n  c e n t e r s  concerned wi th  highway s a f e t y  
o r  some a s p e c t  of i t .  These l i b r a r i e s  range  from t h o s e  w i t h  only a  
few hundred volumes under t he  s u p e r v i s i o n  of a  pa r t - t ime  s e c r e t a r y  t o  
t hose  con ta in ing  s e v e r a l  thousand volumes mainta ined  by p r o f e s s i o n a l  
l i b r a r i a n s  and performing a  whole range  of s o p h i s t i c a t e d  t a s k s  such as 
indexing  and a b s t r a c t i n g .  They i n c l u d e  l i b r a r i e s  a t t a c h e d  t o  museums 
which c o n t a i n  m a t e r i a l s  p r i m a r i l y  of h i s t o r i c a l  i n t e r e s t ,  and u n i v e r s i t y  
and r e s e a r c h  l i b r a r i e s  where emphasis i s  on o r i g i n a l  and r e s e a r c h  
m a t e r i a l s ;  they a l s o  i n c l u d e  i n d u s t r i a l  l i b r a r i e s  which,  i n  g e n e r a l ,  
a r e  n o t  open t o  t h e  p u b l i c ,  and t h e  p u b l i c  l i b r a r i e s .  Table  1 7  g i v e s  
t h e  d i s t r i b u t i o n  of t h e s e  l i b r a r i e s  by t h e  type  of o r g a n i z a t i o n  which 
ma in ta ins  and s e r v i c e s  them. 

*This s e c t i o n  should be  read  i n  con junc t ion  w i t h  S e c t i o n  3 on 
E x i s t i n g  Procedures .  



TABLE 1 7  

H1GHWA.Y SAFETY TKANSPORTA.TlOlt1 LIBRARIES 

By O r g a n i z a t i o n a l  Type 

- - - - -  

Type Number of  L:i.ba-aries ---- 
Unive r s i ty /Resea rch  I n s t i t u t i o n s  15  

Government 
F e d e r a l  
S t a t e  
Local . /Regional  

P u b l i c  9 

Museum 4 

I n d u s t r y  18  

Trade A s s o c i a t i o n  1 3  

S e r v i c e  O r g a n i z a t i o n  3 

S o c i e t i e s  6 Foundat ions  
T o t a l  

U n i v e r s i t y  L i b r a r i e s .  I n  g e n e r a l ,  u n i v e r s i t i e s  w i t h  some program 
i n  highway s a f e t y  have r e l a t i v e l y  good and l a r g e  c o l l e c t i o n s .  Although 
only  1.5 u n i v e r s i t y  l i b r a r i e s  a r e  i nc luded  i n  t h e s e  d i r e c t o r i e s  a s  
having  a  s p e c i a l  t r a n s p o r t a t i o n  c o l l e c t i o n ,  many more, p a r t i c u l a r l y  t h e  
l a r g e  ones ,  a r e  l i k e l y  t o  have s i g n i f i c a n t  volumes of i n t e r e s t  t o  
highway s a f e t y  ~ e r s o n n e l .  One r eason  f o r  t h e  e x c l u s i o n  of many of 
t h e s e  l i b r a r i e s  may be  t h a t ,  w h i l e  s e v e r a l  u n i v e r s i t i e s  have some 
program i n  highway s a f e t y  ( I ) ,  t h e s e  programs a r e  n o t  always l o c a t e d  
i n  eng inee r ing  o r  t r a n s p o r t a t i o n  depa r tmen t s ;  they  may b e  found i n  
e d u c a t i o n ,  psyclnology , medic ine ,  p u b l i c  h e a l t h ,  o r  o t h e r  depar tments .  
I t  shou ld  a l s o  h e  noted  h e r e  t h a t  t h e  o r g a n i z a t i o n  of t h e  15  l i b r a r i e s  
i nc luded  i.n t h i s  l i s t  i s  f a r  from uniform. Some, such  a s  t h e  Commerce 
L i b r a r y  of Ohio S t a t e  U n i v e r s i t y  o r  t h e  Baker L i b r a r y  of Harvard 
U n i v e r s i t y ,  c o l l e c t  highway s a f  e t y / t r a n s p o r t a t i o n  l i t e r a t u r e  a s  a 
s p e c i a l  a r e a  of i n t e r e s t ;  o t h e r s ,  such a s  t h e  T r a n s p o r t a t i o n  L i b r a r y  
of The U n i v e r s i t y  of ~ i c h i g a n ,  a r e  depa r tmen ta l  l i b r a r i e s  w i t h  
c e n t r a l i z e d  p r o c e s s i n g  of t e c h n i c a l  o p e r a t i o n s ;  w h i l e  o t h e r s ,  such as 
t h e  T r a n s p o r t a t i o n  Center  L i b r a r y  of Nor thwestern  U n i v e r s i t y ,  a r e  more 
o r  l e s s  s e l f  -conta ined  l i b r a r i e s  sponsored  and suppor t ed  by highway 
s a f e t y / t r a n s p o r t a t i o n  i n s t i t u t e s ,  and a r e  r e s p o n s i b l e  f o r  a l l  of t h e i r  
t e c h n i c a l  o p e r a t i o n s .  The l i b r a r i e s  i n  t h e  las t  ca t egory  u s u a l l y  appear  
t o  be  more r e s p o n s i v e  t o  t h e  needs of u s e r s  and have been  a c t i v e l y  
engaged i n  numerous b i b l i o g r a p h i c  a c t i v i t i e s .  

The u n i v e r s i t y  highway s a f e t y /  t r a n s p o r t a t i o n  l i b r a r i e s  a l s o  have 
t h e  eidvantage of immediate a c c e s s  t o  t h e  r e s o u r c e s  of t h e  o t h e r  s ' e c t ions  
of t h e  u n i v e r s i t y  l i b r a r y ,  which,  i n  view of t h e  i n t e r d i s c i p l i n a r y  



n a t u r e  of  highway s a f e t y  f i e l d s ,  can be very  impor t an t .  Also ,  i n  
t h e i r  f a c u l t i e s  and s t u d e n t s ,  they  have an  a c t i v e  body of u s e r s .  Bes ides  
p rov id ing  books,  pamphlets ,  p e r i o d i c a l s ,  and o t h e r  documents f o r  l o a n  
o r  r e f e r e n c e ,  and l i m i t e d  r e f e r e n c e  s e r v i c e ,  t h e s e  l i b r a r i e s  o f t e n  
p rov ide  a  number of o t h e r  s e r v i c e s .  Most of them have some arrangement 
f o r  photocopying s e r v i c e ,  u s u a l l y  a t  c o s t .  Some have been q u i t e  a c t i v e  
i n  compi l ing  b i b l i o g r a p h i e s  and i s s u i n g  a c c e s s i o n  l i s t s .  We w i l l  
examine t h e s e  and o t h e r  s e r v i c e s  l a t e r  i n  t h i s  chap te r .  

I n  g e n e r a l ,  u n i v e r s i t y  l i b r a r i e s  a r e  open t o  o u t s i d e  r e s e a r c h  
workers ,  e i t h e r  d i r e c t l y  f o r  r e f e r e n c e  o r  through i n t e r l i b r a r y  l o a n ,  
though sometimes such s e r v i c e  i s  l i m i t e d  because  of t h e  p r e s s u r e  on 
s t a f f  t ime and o t h e r  r e sources .  

One of t h e  l a r g e s t ,  and perhaps  t h e  o l d e s t ,  of t h e s e  i n  t h e  
T r a n s p o r t a t i o n  L i b r a r y  of The U n i v e r s i t y  of  Michigan, which c o n t a i n s  
about  175,000 p u b l i c a t i o n s  cover ing  a l l  phases  of  t r a n s p o r t a t i o n .  The 
c o l l e c t i o n  i s  p a r t i c u l a r l y  r i c h  i n  highway eng inee r ing  and economics 
and motor t r a n s p o r t a t i o n ,  exc luding  automot ive  eng inee r ing ,  w i t h  
a  n o t a b l e  c o l l e c t i o n  of h i s t o r i c a l  t r a n s p o r t a t i o n  m a t e r i a l s .  P r i n c i p a l  
emphasis i s  on United S t a t e s  m a t e r i a l ,  a l t hough  p u b l i c a t i o n s  from 
o t h e r  English-speaking c o u n t r i e s  a r e  w e l l  r e p r e s e n t e d .  The l i b r a r y ,  
begun i n  1923 and developed by members of t h e  C i v i l  Engineer ing  
Department du r ing  i t s  e a r l y  y e a r s ,  i s  now a  p a r t  of t h e  U n i v e r s i t y  
L i b r a r y .  

The Bureau of Highway T r a f f i c  L i b r a r y  of t h e  Yale U n i v e r s i t y  began 
i n  1926 when t h e  Bureau was founded a t  Harvard U n i v e r s i t y  and moved t o  
i t s  p r e s e n t  l o c a t i o n  i n  1937 a long w i t h  t h e  Bureau. S p e c i a l  s u b j e c t  
a r e a s  of t h i s  l i b r a r y  a r e  Highway T r a n s p o r t a t i o n ,  T r a f f i c  Engineer ing  
and Urban P lann ing .  I n  t h e  p a s t ,  t h e  L ib ra ry  has  been a c t i v e  i n  
des igned new c l a s s i f i c a t i o n  systems f o r  t r a f f i c  eng inee r ing  l i t e r a t u r e  
and compil ing i t s  b ib l iog raphy .  I t  f i r s t  i s s u e d  a  s e l e c t e d  b i b l i o g r a p h y  
of t r a f f i c  eng inee r ing  i n  1948. I n  1954, i t  pub l i shed  a  more compre- 
hens ive  ( though s t i l l  s e l e c t i v e )  , anno ta t ed  and indexed b i b l i o g r a p h y  
of t r a f f i c  eng inee r ing  l i t e r a t u r e  c o n t a i n i n g  686 i t ems  ( 5 , 6 ) .  I t  
i s  open t o  t h e  p u b l i c  and i s s u e s  annua l ly  a  s e l e c t e d ,  anno ta t ed  and 
indexed b i b l i o g r a p h y  of highway t r a f f i c  eng inee r ing  and c i t y  p l ann ing .  

Another  impor t an t  l i b r a r y  i s  t h a t  of t h e  I n s t i t u t e  of T r a n s p o r t a t i o n  
and T r a f f i c  Engineer ing  (ITTE) of t h e  U n i v e r s i t y  of C a l i f o r n i a .  
Founded i n  1948 t o  s u p p o r t  t h e  r e s e a r c h  and t each ing  f u n c t i o n s  of t h e  
I n s t i t u t e ,  t h e  l i b r a r y  s p e c i a l i z e s  i n  a i r p o r t  e n g i n e e r i n g ,  highway 
economics, t r a f f i c  eng inee r ing ,  bi tuminous m a t e r i a l s ,  and mass t r a n s i t .  
I t  p u b l i s h e s  bimonthly a S e l e c t e d  L i s t  of Recent  A c q u i s i t i o n s  and 
annua l ly  a  L i s t  of Magazines C u r r e n t l y  Received,  bo th  a v a i l a b l e  f r e e  
on r e q u e s t ,  and o c c a s i o n a l l y ,  i s s u e s  b i b l i o g r a p h i e s  under t h e  t i t l e  
~ i b r a i v  References .  

One o t h e r  l i b r a r y  which should  be  mentioned h e r e  i s  t h e  Transpor-  
t a t i o n  Center  L i b r a r y  of Northwestern U n i v e r s i t y ,  which was e s t a b l i s h e d  
i n  1956 t o  cover  a l l  nonengineer ing  a s p e c t s  of t r a n s p o r t a t i o n  and t r a f f i c  
p o l i c e  a d m i n i s t r a t i o n .  Conta in ing  about  40,000 volumes ( i n c l u d i n g  
t h e  n o n l e g a l  ho ld ings  of t h e  former T r a f f i c  I n s  t i  t u t e  L i b r a r y ) ,  i t  



s e r v e s  f a c u l t y  and s t u d e n t s  a t  Nor thwestern  and o t h e r  u n i v e r s i t i e s ,  t h e  
t r a n s p o r t a t i o n  irldus t r y ,  t h e  g o v e r m e n t ,  and transportatioiz-re~searck~ 
a g e n c i e s .  I ts  monthly pu 'b l ica t i .on  Cur ren t  L i t e r a t u r e  i n  Traff : i ,c  and 
Trensporta.ti .on -:l.is ts curre,n. t  a . c q u i s i t i o n s ,  in.clud%ng p e r i o d i c a l .  a r t l c l . e s ,  
v 

and. i s  ava.i.1abl.e by s u b s c r i p t i o n ,  

I n d u s t r i a l  L i b r a r i e s .  There a r e  a  number of good l i b r a r i e s  a t t a c h e d  
----,,-.--m-,--- 

t o  t h e  r e s e a r c h  lahora tor . i . es  of major  alIt0~llo'biLe manufac turers  and 
o t h e r  cornpcan:i.es i n  tkie t r a n s p o r t a t i o n  f i e l d .  T h e i r  i n t e r e s t  i n  a t l t smot ive l  
highway s a f e t y  is evi.dcn.t from the recent ,  es tabl i .shment of such 
spec:ic%iized in,fcamal-..a".on. c e n t e r s  as  t h e  Systern 01-1 Automotive Safety 
1n:formaticm ( S A S I )  ai: t h e  Gene ra l  Motors Research L i b r a r y  in Warren, 
Michigan,  and %he A~a ton~o t ive  Safe ty  Center  of .the Pard Motor Company 
i n  Dearborn,  Mi.ckzigas~. Unfortzinate%.y, most  of th.ese l i ' b r a r i e s  are no t  
open t o  the pub1.P~;  the  GM:R l i b r a r y  does 11.~1: even exchange i t s  a c c e s s i o n  
l i s t  w i t h  o u t s i d e  l i b r a r i e s .  

The most ac:t;i.ris of  t h e s e  l i b r a r i e s  appea r s  t o  be  t h e  GMR L i b r a r y ,  
which has exi,stecl s i n c e  1.917, h a s  ~nailiatained an i n t e r l o a n  s e r v i c e  f o r  
o t h e r  company d i v i s i o n s  s i n c e  1927, and h a s  p repa red  a current- ; iwareness 
b u l - l e t i n  s i n c e  1933. Desp i t e  I t s  own r i c h  co l . l ec t ion  and e x t e n s i v e  
r e s o u r c e s ,  i t  depend.8 very h e a v i l y  on o u t s i d e  l i b r a r i e s ,  I t  borrows 
abou t  1 ,100 i t e m  a  y e a r  on i n t e r l i b r a r y  l o a n ,  about  80 p e r c e n t  from 
t h e  D e t r o i t  P u b l i c  L i b r a r y  ' s  Technol-ogy and Science  Department. The 
l i b r a r y  i t s e l f  i s  p a r t i c u l a r l y  r i c h  i n  au tomot ive  e n g i n e e r i n g ,  p h y s i c a l  
s c i e n c e s ,  and mechanica l  e n g i n e e r i n g ,  and ma in ta ins  s p e c i a l  c o l l e c t i o n s  
of au tomot ive  c a t a l o g s  and shop manuals. I t s  c o l l e c t i o n  c o n s i s t s  of 
about  20,000 books ,  22,500 bound p e r i o d i c a l s ,  and an  e x t e n s i v e  c o l l e c t i o n  
of t r a n s l a t i o n s ,  GMR pub l . i ca t ions ,  au tomobi le  c a t a l o g s ,  i n t e r n a l .  r e p o r t s ,  
and government re : search  r e p o r t s .  The l i b r a r y  a l s o  p u b l i s h e s  a weekly 
announcement b u l l e t i n ,  L i t e r a t u r e ,  whic11 i s  
d i s t r i b u t e d  t o  GM p e r s o n n e l  only .  The l i b r a r y  i s  open t o  o u t s i d e  u s e r s  
i n  ve ry  s p e c i a l  c i rcumstances  on1.y. 

Nany o t h e r  company l i b r a r i e s  a r e  no t  s o  b i g .  A s  a  m a t t e r  of Eact ,  
i t  i s  n o t  unusual. f o r  many companies t o  have only a ve ry  s m a l l  c o l l e c t i o n  
and t o  depend h e a v i l y  on nearby u n i v e r s i t y  o r  p u b l i c  l i b r a r i e s  f o r  most 
of t h e i r  needs .  

S o c i e t y  o r  Foundation L i b r a r i e s .  Another  group of  a c t i v e  l i ' b r a r i e s  - 
a r e  t h o s e  a t t a c h e d  t o  s o c i e t i e s ,  f o u n d a t i o n s ,  and s e r v i c e  o r g a n i z a t i o n s .  
A s  a  m a t t e r  of f a c t ,  t h e  l a r g e s t  t r a n s p o r t a t i o n  l i b r a r y  i n  t h i s  count ry  
and p o s s i b l y  i n .  t h e  wor ld ,  t h e  Bureau of Railway Economics L i b r a r y ,  f a l l s  
i n t o  t h i s  c a t e g o r y *  Although p r i m a r i l y  concerned w i t h  r a i l r o a d s ,  i t s  
c o l l e c t i o n  of  about  400,000 i t ems  i n c l u d e s  m a t e r i a l  on every  phase  
of  t r a n s p o r t a t i o n .  S p e c i a l  s t r e n g t h s  of t h e  c o l l e c t i o n  a r e  annua l  
r e p o r t s ,  c o n g r e s s i o n a l  documents, b i l l s ,  l aws ,  s t a t i s t i c s ,  l e g i s l a t i v e  
d e b a t e s ,  e t s . ,  and long runs  of p e r i o d i c a l s ,  e t c .  The l i b r a r y  has  no 
photocopying f a c i l i t i e s  b u t  i s  open t o  t h e  p u b l i c  and l e n d s  m a t e r i a l  
through i n t e r l i b r a r y  loan .  I t s  weekly Recent  Access ions  of  I n t e r e s t  
i s  d i s t r i b u t e d  worldwide.  

O f  s p e c i a l  i n t e r e s t  t o  highway s a f e t y  pe r sonne l  i s  t h e  l i b r a r y  of 
t h e  N a t i o n a l  Sa fe ty  Counci l ,  founded i n  1913. This  1968 e d i t i o n  of DSLPC 



d e s c r i b e s  i t s  h o l d i n g s  a s  3,500 books, 500 bound p e r i o d i c a l s ,  240,000 
documents, pamphlets ,  and c l i p p i n g s ,  15,000 i t ems  of t r a d e  l i t e r a t u r e ,  
50,000 photographs ,  and 170 r e e l s  of mic ro f i lm .  The l i b r a r y  a l s o  a c t s  
a s  a  r e p o s i t o r y  f o r  r e s e a r c h  r e p o r t s  c o l l e c t e d  by t h e  S a f e t y  Research 
In fo rma t ion  S e r v i c e  (SRIS) of t h e  N a t i o n a l  S a f e t y  Counc i l ,  m a i n t a i n s  
branches  i n  t h e  New York and San F ranc i sco  o f f i c e s  of t h e  Counc i l ,  and 
s e r v i c e s  70 community S a f e t y  Counc i l  l i b r a r i e s  i n  t h e  Uni ted  S t a t e s  and 
Canada. Its most impor t an t  s e r v i c e , p e r h a p s ,  i s  i t s  annua l  p u b l i c a t i o n  
Guide t o  T r a f f i c  S a f e t y  L i t e r a t u r e ,  k e p t  up t o  d a t e  by monthly a d d i t i o n s  
i n  T r a f f i c  S a f e t y .  A 10-year  cumula t ion  cover ing  t h e  pe r iod  1956-1965 
appeared  i n  1966. The l i b r a r y  is  open t o  anyone i n t e r e s t e d  i n  s a f e t y  and 
a c c i d e n t  p r e v e n t i o n  and p r o v i d e s ,  b u t  does n o t  seem t o  encourage ,  
i n t e r - l i b r a r y  l o a n s  and photocopying s e r v i c e s .  

The l i b r a r y  of t h e  Highway Research Board i s  r a t h e r  s m a l l ,  w i t h  
a c o l l e c t i o n  of about  5 ,000  documents, main ly  HRB p u b l i c a t i o n s .  I t  does 
no t  p u b l i s h  an a c c e s s i o n  l i s t  b u t  has  been q u i t e  a c t i v e  i n  compi l ing  
b i b l i o g r a p h i e s .  By January  1967, i t  had compiled ove r  500 b i b l i o g r a p h i e s  
on v a r i o u s  a s p e c t s  of highway e n g i n e e r i n g ,  i n c l u d i n g  highway s a f e t y .  
Some of them a r e  pub l i shed  a s  a  p a r t  of t h e  HRB s e r i e s  of b i b l i o g r a p h i e s ;  
o t h e r s  a r e  a v a i l a b l e  only  i n  manusc r ip t  form on r e q u e s t  from t h e  
l i b r a r y .  

O the r  c o l l e c t i o n s  t h a t  should  be  no ted  h e r e  a r e  t h o s e  of t h e  
Automotive S a f e t y  Foundat ion ,  American Automobile A s s o c i a t i o n ,  G r e a t e r  
New York S a f e t y  Counci l ,  I n t e r n a t i o n a l  A s s o c i a t i o n  of Ch ie f s  of P o l i c e ,  
I n s t i t u t e  of T r a f f i c  Eng inee r s ,  N a t i o n a l  Highway Use r s '  Conference ,  
and t h e  S o c i e t y  of  Automotive Engineers .  Most of t h e s e  l i b r a r i e s  a r e  
open t o  t h e  p u b l i c ,  a t  l e a s t  f o r  r e f e r e n c e ,  and w i l l  r e l e a s e  t h e i r  
m a t e r i a l s  th rough i n t e r l i b r a r y  l o a n .  They a r e  a l s o  t h e  i d e a l  s o u r c e  
f o r  l o c a t i n g  p u b l i c a t i o n s  i s s u e d  by s o c i e t i e s  sponso r ing  them. 

Government L i b r a r y  F a c i l i t i e s .  By f a r  t h e  most impor t an t  of 
t h e s e  c o l l e c t i o n s  i s  t h a t  of t h e  Bureau of P u b l i c  Roads L i b r a r y .  I t  
s p e c i a l i z e s  i n  highway e n g i n e e r i n g ,  b r i d g e s  and t u n n e l s ,  s o i l  mechanics ,  
h y d r a u l i c s ,  and t r a f f i c  eng inee r ing  and s a f e t y .  I ts  h o l d i n g s  a s  r e p o r t e d  
i n  t h e  1968 e d i t i o n  of t h e  DSLIC i n c l u d e  170,547 books,  11 ,071  bound 
p e r i o d i c a l  volumes, and 92,094 pamphlets .  The e n t i r e  c o l l e c t i o n  i s  i n  
hard-copy fo rma t ;  no microforms a r e  k e p t .  The l i b r a r y  s u b s c r i b e s  t o  
abou t  700 j o u r n a l s  and o t h e r  s e r i a l s .  I t  has  indexed p e r i o d i c a l  a r t i c l e s  
s i n c e  1919 and,  a s  of August 1967, i t  had ove r  750,000 e n t r i e s  i n  t h i s  
index .  The e n t r i e s  a r e  recorded  on 4 x  6 c a r d s  and f i l e d  chronologi .ca l ly  
by s u b j e c t  m a t t e r .  New e n t r i e s  a r e  a l s o  announced i n  t h e  l i b r a r y ' s  two- 
p a r t  a c c e s s i o n  l i s t :  

(1) Highways: Cur ren t  L i t e r a t u r e  
(2) Urban T r a n s p o r t a t i o n  Research and Planning  

No cumula t ion  of t h e  i ndex  o r  t h e  a c c e s s i o n  l i s t  has  been i s s u e d ,  no r  i s  
any p lanned .  

The l i b r a r y  has  a l s o  i s s u e d  some b i b l i o g r a p h i e s  on highway s a f e t y .  
I n  1928, i t  i s s u e d  a b i b l i o g r a p h y  of  s t r e e t  and highway s a f e t y  (7)  under  
t h e  a u s p i c e s  of t h e  Committee on Causes and P r e v e n t i o n  of Highway 



Acc iden t s  of t h o  Highwar Research  Board. T h i s  i s  perhaps  t h e  f i r s t  
s i g n i f i c a n t  b i .h l iography  on highway s a f e t y  and c o n t a i n s  a n n o t a t e d  
refercn6:es t c r  o v e r  2,300 p e r j . o d i c a l  a r t i . c l . e s  publ.ished d u r i n g  1.923--1.927. 
I n  1938, t h e  I.i.'brary issucid anothel: b:i .bliography on highway s a f e t y  which 
l i s t e d  1 ,376  a n n o t a t e d  r e f e r e n c e s  t o  'hooks, p e r i o d i c a l .  ar t , ic ler ; ,  and 
s o c i e t y  publ.:ieati.ons i s s u e d  between 1928 and 1938 48). The I . i b r a ry  
i s  open t o  t h e  j!ubll.c f o r  r e f e r e n c e  onnly; i t  lends  ma te r i a l .  th rough 
i n . t e r 1 i b r a . r ~  ;J.nara b u t  h a s  no faci . l i l : , ies  f o r  photocopying  s e r v l  ce,  

T h e w  a r e  a number of o th .e r  i m p o r t a n t  federa l - -government  I . i b r a r i e s  
and o t h e r  1.ibrab-y s e rv i . c e s  such a s  t h e  Nal:ionnl Medical. L i 'b ra ry  and t h e  
MEDLAR, t h e  li .bra.:ries of t h e  hIationa:L Burea.r.~ wf Standa rds  and i t s  0:Efice 
of Veh ic l e  Sys tams pbesea:rch, t h e  FAA I,:i.brary, a n d ,  o:E c o u r s e ,  t h e  
L i b r a r y  of Congress ,  wlaich have  s i . g n i i i c a n t  vol~lrc.es of 1 i t e r a t : u r e  of 
i n t e r e s t  t o  hfghwayr sa fe l ly  worke r s ,  

Another  l a r g e  g r o u p  of government l i b r a r i e s  a r e  t h e  l i b r a r i e s  of 
s t a t e  highway depar t inen ts  a.nd r e l a t e d  s t a t e  and l o c a l  agenci .es .  The 
1968 e d i t i o n  04- r e p o r t e d  26 such l i b r a r i e s .  I t  i s  l i k e l y  t h a t  
o t h e r  s t a t e s  have  srilall. o f f i c e  c o l l e c t i o n s ,  pe rhaps  under  t h e  
s u p e r v i s i o n  of an  o f f i c e  s e c r e t a r y ,  Although a  few s t a t e s  such  a s  
C a l i f o r n i a ,  Col.onradc,, and Xew P o r k  have  f a i r l y  l a r g e  l i b r a r i e s  ( i n  
some c a s e s  more t h a n  o n e ) ,  mot of t h e  26 r e p o r t e d  i n  t h e  DSLLC a r e  
r a t h e r  srnal.1, w i t h  a co1 l ec t i . on  s i z e  between 3,000 and 5,000. A number 
of  them, f o r  example,  t h o s e  of Mi.chigan and Minnesota ,  were e s t a l s l i s h e d  
r a t h e r  r e c e n t l y  by merging v a r i o u s  o f f i c e  c o l l e c t i o n s .  I n  most c a s e s ,  
b e s i d e s  t h e  p ~ i b l i c a t i o n s  of t h e i r  own s t a t e s ,  t h e i r  c o l l e c t i a i l s  c o n s i s t  
of  p u b l i c a t i o n s  of t h e  Bureau of P u b l i c  Roads and t h e  Highway Research 
Board. O f t e n  t h e i r  i n t e r e s t  i n  highway s a f e t y  i s  l i m i t e d  t o  p u b l i c a t i o n s  
of t h e  NationaL S a f e t y  Counc i l .  T h e i r  i n f o m a t i o n  needs i n  t h i s  a r e a  
seem t o  be  s a t i s f i e d  by t h e  NSCqs ------ Guide t o  T r a f f i c  S a f e t y  L i t e r a t u r e .  
O u t s i d e  t h e  r e s o u r c e s  of t h e i r  own c o l l e c t i o n s ,  t h e s e  l i b r a r i e s  apFear  
t o  depend h e a v i l y  an  t h e  s t a t e  u n i v e r s i t y  l i b r a r y ,  a  l a r g e  p u b l i c  
l i b r a r y ,  i f  l o c a t e d  i n  the same c i t y ,  and t h e  s t a t e  l i b r a r y ,  o f t e n  i n  
t h i s  o r d e r .  I t  i s  n o t  uncommon f o r  most of t h e  s p e c i a l i z e d  d i v i s i o n s  
of s t a t e  highway departznents  , i n c l u d i n g  t h e  highway s a f e t y  depa r tmen t ,  
t o  r e t a i n  t h e i r  own o f f i c e  c o l l e c t i a n s .  

P u b l i c  L , ibra r - ies .  Only a  few p u b l i c  l i b r a r i e s  ho ld  any s u b s t a n t i a l  
c o l l e c t i o n  of L i t e r a t u r e  on highway s a f e t y .  The most  n o t a b l e  such  
c o l l e c t i o n  i s  che l e chno logy  and Sc i ence  Department  of t h e  D e t r o i t  
P u b l i c  L i b r a r y ,  Re fe r ence  ha s  a l r e a d y  been made t o  t h e  e x t e n s i v e  u s e  of 
t h i s  c o l l e c t i o n  by t h e  a u t o  i n d u s t r y .  Only a  few o t h e r  p u b l i c  l i b r a r i e s  
have  s p e c i a l  s i cence  and t echno logy  c o l l e c t i o n s .  A su rvey  (9)  r e p o r t e d  
on ly  1% w i t h  s c i e n c e  c o l l e c t i o n s  exceed ing  50,000 and only  6 hav ing  
c s i l e c t i o n s  of 200,000 o r  more volumes. T h e  l a r g e s t  o f  t h e s e ,  t he  
S c i e n c e  and Techno1 ogy D i v i s i o n  of t h e  New York P u b l i c  L i b r a r y ,  r e p o r t e d  
450,000 r e f e r e n c e  volumes i n  1960, exc lud ing  p a t e n t s ,  which a r e  i n  a  
s e p a r a t e  d i v i s i o n ,  and c e r t a i n  s u b j e c t s  i n  t h e  b i o l o g i c a l  s c i e n c e s  
which a r e  o u t s i d e  t h e  s cope  of t h e  Depa r tmen t ' s  c o l l e c t i o n s  (10 ) .  
P i t t s b u r g h  h a s  app rox ima te ly  460,000 bound volumes,  i n c l u d i n g  60,000 
c i r c u l a t i n g  books and p a t e n t s  ( 1 1 ) .  



I n  some l a r g e  p u b l i c  l i b r a r i e s  such a s  t hose  of New York and 
P i t t s b u r g h ,  c o l l e c t i o n s  a r e  of an a r c h i v a l  n a t u r e  and t h e  m a t e r i a l  
is  most u s e f u l  f o r  h i s t o r i c a l  r e s e a r c h .  A few l a r g e  p u b l i c  l i b r a r i e s  
a l s o  have f a i r l y  e x t e n s i v e  c o l l e c t i o n s  of p a t e n t s  and r e p o r t  l i t e r a t u r e .  
I t  shou ld  be  no ted  t h a t  15  of t h e  22  U.S. p a t e n t  d e p o s i t o r y  c o l l e c t i o n s  
a r e  i n  p u b l i c  l i b r a r i e s  and t h a t  1 9  p u b l i c  l i b r a r i e s  a r e  d e p o s i t o r i e s  f o r  
Atomic Energy Commission (AEC) r e p o r t s  and many have c o l l e c t i o n s  of NASA 
r e p o r t s .  

Most p u b l i c  l i b r a r i e s  p rov ide  t r a d i t i o n a l  r e f e r e n c e  and b i b l i o g r a p h i c  
s e r v i c e s ,  o f t e n  handled by phone. Some of t h e  l a r g e r  l i b r a r i e s  even have 
s e p a r a t e  te lephone- informat ion  desks  t o  r e l i e v e  t h e  r e f e r e n c e  load  upon 
t h e  r e s t  of t h e  l i b r a r y .  Reference  s e r v i c e  beyond answers t o  s p e c i f i c  
f a c t u a l  q u e s t i o n s  was r e p o r t e d  by many of  t h e  l i b r a r i e s .  A few p repa re  
b r i e f  l i s t s  of r e f e r e n c e s  on demand; some w i l l  perform l i t e r a t u r e  
searching--usua l ly  f o r  a  f e e .  Some l i b r a r i e s  which do n o t  p rov ide  
such s e r v i c e s ,  o r  do s o  only  on a  l i m i t e d  s c a l e ,  n e v e r t h e l e s s  h e l p  
u s e r s  t o  o b t a i n  them l o c a l l y .  The Los Angeles P u b l i c  L i b r a r y ,  f o r  
example, m a i n t a i n s  a f i l e  of r e t i r e d  s t a f f  members a v a i l a b l e  f o r  
l i t e r a t u r e  s e a r c h .  A few o t h e r  l i b r a r i e s  pe rmi t  s t a f f  members t o  do 
such work on t h e i r  own t ime.  

The p u b l i c  l i b r a r i e s  have a l s o  a n o t h e r  impor t an t  r o l e  i n  any 
in fo rma t ion  program: t o  p rov ide  highway s a f e t y  i n fo rma t ion  t o  t h e  
g e n e r a l  p u b l i c .  Such in fo rma t ion ,  i f  i t  i s  t o  reach  t h e  p u b l i c  e f f e c -  
t i v e l y ,  shou ld  b e  r e a d i l y  a v a i l a b l e  a t  o r  through t h e  l o c a l  p u b l i c  
l i b r a r y  . 

8.1.2.  INFORMATION CENTERS. A r e c e n t  development i n  highway 
s a f e t y  has  been t h e  emergence of s p e c i a l i z e d  in fo rma t ion  c e n t e r s .  A 
number of f a c t o r s  a r e  r e s p o n s i b l e  f o r  t h i s :  (1)  A s  a  r e s u l t  of 
i n c r e a s e d  a c t i v i t y  and concern ,  a  wide v a r i e t y  of  peop le  have become 
involved  i n  highway s a f e t y  mi s s ions .  ( 2 )  In fo rma t ion  p e r t i n e n t  t o  
highway s a f e t y  comes from numerous s u b j e c t  f i e l d s .  (3 )  Thi s  has  
r e s u l t e d  i n  an u r g e n t  need f o r  d i s c u s s i o n  a c r o s s  d i s c i p l i n e s  and 
p r o f e s s i o n s  and f o r  i n fo rma t ion  packaged i n  new ways r e q u i r i n g  s u b j e c t  
s p e c i a l i s t s  f o r  a n a l y s i s  and s y n t h e s i s .  (4)  F i n a l l y ,  more i n d i v i d u a l i z e d  
b i b l i o g r a p h i c  s e r v i c e s  a r e  r e q u i r e d  by workers  t han  they  can  o b t a i n  
under  t r a d i t i o n a l  l i b r a r i e s  by themselves cannot  adequa te ly  meet a l l  
t h e s e  demands. 

Some of t h e s e  c e n t e r s  which have emerged du r ing  t h e  p a s t  couple  
of y e a r s  a r e  t h e  Highway Research In fo rma t ion  S e r v i c e  (HRIS) of  t h e  
Highway Research Board, t h e  S a f e t y  Research In fo rma t ion  S e r v i c e  (SRIS) 
of t h e  N a t i o n a l  S a f e t y  Counci l ,  t h e  Highway S a f e t y  Research In fo rma t ion  
Center  (HSRIC) of t h e  U n i v e r s i t y  of Michigan,  t h e  N a t i o n a l  T r a f f i c  
S a f e t y  I n s t i t u t e  Documentation Cen te r ,  t h e  System on Automotive S a f e t y  
Informat ion  (SASI) of t h e  Genera l  Motors Research L a b o r a t o r i e s .  There 
a r e  a l s o  a  number of i n fo rma t ion  c e n t e r s  i n  r e l a t e d  f i e l d s ,  such as  
MEDLAR of t h e  Na t iona l  L i b r a r y  of Medicine,  and t h e  Center  of Alcohol  
S t u d i e s  of Rutgers  S t a t e  U n i v e r s i t y .  



Highway ----- R e s e a r c h  L n f o n n a t i o n  S e r b i c i :  ( ! I R I S ) ,  HRIS, a p a r t  of t h e  
t e c h n i c a l  a c  ~ l v i t i e t ~  of the  Iiiglaway R e s c a r c h  b a r d  , i s  suppcar tecl I I ~  

f u n d s  f rom Lhe Bureau of P u b l i c  Roads and s ta te  highway d e p a r t m e n t s .  
Lt i s  b a s e d  on. a c o ~ ~ ~ . p u t e r i z e d  i n f o r m a t i o n  s t o r a g e  and r e t r i e v a l .  s y s t e m .  
Two types  o:f infonna.t:i.orz are s e l . e c t e d  f o r  s . t o r a g e :  research-mj.11-.progress 
r e p o r t s ,  and p u b l i c a t i o n s  a b s t r a c t s .  R e s e a r c h - i n - p r o g r e s s  reports  a r e  
a c q u i r e d  d i r e c t . l y  on l<I-;RIJ i?searci:r P r o j e c t  R,eport: for?ns from 'U. 5 ,  
r e s e a r c h  agenc:i.es; and, sr~onsok:  a g e n c i e s .  The B u r e a i ~  of P u b l i c  Roads 
t r a n s m i t s  da ta  t o  HRIS on a l l  i t s  ~:esearch-an.d-development p r l a j e c t s .  
Through exclnange a g r e e m e n t s ,  r e s e a r c h - i n - p r o g r e s s  r e p o r t s  a re  a l s o  
o b t a i n e d  f rnm t h e  S c i e n c e  I n f  om~at : i .on Exchange (SIE) , t h e  N a t i o n a l  
S a f e t y  Co~~ncJ.:.l ( N S C ) ,  t h e  I n t e r n a t i o n a l  Road F e d e r a t i . o n  (IRP), axrd t h e  
Canadian  Good Roads A s s o c i a t i o n  (CGRA) .. Pu!:~l.i.cations abs t ra i : t s  a r e  
p r e p a r e d  f o r  al.1 ;-iRPJ p u b l i c a t l u n s ,  i n c l u d i , n g  MCHRP r e p o r t s .  The.  BPR 
t r a n s r t 1 i . t ~  a b s t r a c t s  f o r  a l l .  i r ~ t c r r i m  o r  f i n a l  r e p o r t s  on resea:rc!?-a.nd- 
deve lopment  : ; t i ldies.  'Through exchange  a g r e e m e n t s ,  p u b l i c a t i o n s  a b s t r a c t s  
are a l s o  r e c c i , v e d  from 1MD (.ttlrouglo t h e  Britisln Road R e s e a r c h  L a b o r a t o r y ) ,  
t h e  NSC, t h e  N S R I C ,  and t h e  ASCE. A s  of August 1 9 6 1 ,  t h e  c o l . l . e c t i o n  of 
p u b l i c a t i o n s  a b s . t r a . c t s  incl.udecl a b o u t  7,000 se l . ec t ion . s ,  m a i n l y  from 
1965-1967 p u b l i c a t i o n s .  PI-ans c a l l  f o r  c l o s i n g  s i g n i f i c a n t  g a p s  i n  
p u b l i c a t i o n s  s t o r a g e  f o r  t h e s e  arid p r e c e d h g  y e a r s .  

Two t h i n g s  s h o u l d  b e  n o t e d  a b o u t  t h e  HRIS c o l l e c t i o n .  F i r s t ,  f u l l  
t e x t s  of p u b l i c a t i o n s  r e p r e s e n t e d  by HRIS a b s t r a c t s  a r e  n o t  g e n e r a i l y  
s t o r e d  i n  t h e  HRIS systerp.. These  p u b l i c a t i o n s  may b e  o b t a i n e d ,  i f  s t i l l  
a v a i l a b l e ,  from t h e  i s s u i n g  a g e n c i e s  o r ,  when a PB a c c e s s i o n  number i s  
n o t e d  a t  t h e  end of tihe a b s t r a c t ,  from t h e  F e d e r a l  C l e a r i ~ z g h o u s e  f o r  
S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n ,  a t  S p r i n g f i e l d ,  V i r g i n i a .  Second,  
o n l y  9 p e r c e n t  of a1.l t h e  a b s t r a c t s  s t o r e d  i n  t h e  HRLS s y s t e m  a r e  on 
highway s a f e t y ;  t h e  r e s t  of t h e  c o % l e c t i o n  deal-s  w i t h  o t h e r  a s p e c t s  o f  
highway d e s i g n  and e n g i n e e r i n g .  I t  i s  est . i ,mated by HRIS t h a &  2,5013 
document a b s t r a c t s  c u r r e n t l y  on f i . l e  have  some d i r e c t  r e l a t i o n  t o  
highway s a f e t y .  

For  r e t r i e v a l  p u r p o s e s ,  H R I S  s t o r a g e  i n c l u d e s  a n  i n d e x - t e n n  f i l e  
c o n s i s t i n g  of a u t h o r i z e d  t e r m s  from t h e  HRIS T h e s a u r u s  L i s t ,  o t h e r  
s u b j e c t - m a t t e r  terms c a l l e d  " i d e n t i f i e r s " ,  s o u r c e s ,  and a u t h 3 r s  o r  
p r o j e c t  i n v e s t i g a t o r s .  Under e a c h  i n d e x  t e r m  a r e  l i s t e d  t h e  a c c e s s i o n  
numbers f o r  a l l  document r e c o r d s  t o  which t h e  i n d e x  t e r m s  have  b e e n  
a p p l i e d .  P r i n t o u t  books of t h e  index- te rm f i l e  a r e  p r e p a r e d  t h r e e  o r  
f o u r  t i m e s  p e r  y e a r  and used  f o r  manua l  r e t r i e v a l  o f  ducument r e c o r d s .  
Document r e c o r d s  a r e  a l s o  g rouped  i n t o  34 b r o a d  s u b j e c t  a r e a s .  

R e t r i e v a l  of document r e c o r d s  may b e  accompl i shed  by computer  o r  
m a n u a l l y .  The computer  o u t p u t  f o r  any f i l e - s e a r c h  r e q u e s t  w i l l  i n c l u d e  
t h e  r e q u e s t  s p e c i f i c a t i o n  and may i n c l u d e  a n  a c c e s s i o n  match l i s t ,  
document-record p r i n t o u t s ,  and i n d e x e s .  Manual r e t r i e v a l  i s  u s u a l l y  
employed when o n l y  one o r  two i n d e x  t e r m s  a r e  s u f f i c i e n t  t o  l o c a t e  a 
r e l a t i v e l y  s m a l l  number of r e l e v a n t  document r e c o r d s .  I t  may a l s o  b e  
u s e d  f o r  u r g e n t  r e q u e s t s  t h a t  c a n n o t  w a i t  f o r  t h e  s c h e d u l e d  computer  r u n .  

The m a j o r  s e r v i c e s  of HRIS a r e  i t s  two p u b l i c a t i o  
R e s e a r c h  i.n P r o g r e s s  and H R I S  A b s t r a c t s .  Two i s s u e s  of 

were p roduced  i n  Sep tember  1965 ,  and A p r i l  1967 ,  Beginn ing  



i n  1968, i t  i s  t o  be  i s s u e d  annua l ly  i n  January .  The f i r s t  and 
expe r imen ta l  i s s u e  of HRIS A b s t r a c t s  appeared i n  October 1967, con ta in ing  
about  700 p u b l i c a t i o n s  a b s t r a c t s  which were e n t e r e d  i n t o  t h e  system 
dur ing  J u l y  o r  August 1967. Some 65 of t h e s e  a b s t r a c t s  are on highway 
s a f e t y ,  t h e  r e s t  on o t h e r  a s p e c t s  of highway des ign  and eng inee r ing .  
Another i s s u e  cover ing  September and October  i n p u t  t o  t h e  system was 
i s s u e d  i n  December 1967. Both of t h e s e  p u b l i c a t i o n s  a r e  provided  w i t h  
a u t h o r ,  s u b j e c t  and sou rce  indexes ;  both  w i l l  be  f u r t h e r  examined 
l a t e r  i n  t h i s  s e c t i o n .  

HRIS a l s o  p rov ides  a  cur rent -awareness  s e r v i c e  t o  t h o s e  u s e r s  who 
wish t o  r e c e i v e  document-record p r i n t o u t s  of newly s t o r e d  m a t e r i a l  
on a  r e g u l a r  s chedu le  and according  t o  a f i x e d  r e q u e s t .  This  s e r v i c e  
i s  provided  monthly on t h e  b a s i s  of cur rent -awareness  r e q u e s t s  o r  
u s e r - i n t e r e s t  p r o f i l e .  Th i s  u s e r - i n t e r e s t  p r o f i l e  may be  one of  t h e  8 
c a t e g o r i e s  i n t o  which 34 H R I S  s u b j e c t  a r e a s  a r e  grouped,  o r  i t  may b e  
more c l o s e l y  t a i l o r e d  t o  i n d i v i d u a l  r equ i r emen t s .  

Other  s p e c i a l  s e r v i c e s  o f f e r e d  by HRIS i n c l u d e  magnet ic  t a p e s  
con ta in ing  s p e c i f i e d  document r e c o r d s  w i t h  o r  w i thou t  t h e  cor responding  
p r i n t o u t s .  

S a f e t y  Research In fo rma t ion  S e r v i c e  (SRIS). The S a f e t y  Research 
In fo rma t ion  S e r v i c e  of t h e  N a t i o n a l  S a f e t y  Counci l  was e s t a b l i s h e d  t o  
advance t h e  cause of s a f e t y  r e s e a r c h  through t h e  c o l l e c t i o n ,  d i s semina t ion  
and exchange of i n fo rma t ion .  I t  p rov ides  a b s t r a c t s  and b i b l i o g r a p h i c  
a s s i s t a n c e  t o  r e s e a r c h e r s  i n t e r e s t e d  i n  t h e  s a f e t y  f i e l d  and t o  o t h e r s  
w i t h  similar i n t e r e s t s  w i t h i n  t h e  s a f e t y  f i e l d .  

SRIS i s  concerned w i t h  a l l  phases  of  s a f e t y  r e s e a r c h  and extends  
i t s  s e a r c h i n g ,  c o l l e c t i n g ,  and a b s t r a c t i n g  f u n c t i o n s  t o  many a r e a s .  
According t o  a  d e s c r i p t i v e  b rochure ,  SRIS s p e c i a l i z e s  i n  law, economics, 
human i t i e s ,  s o c i o l o g y ,  p o l i t i c a l  s c i e n c e ,  man-machine r e l a t i o n s ,  human- 
f a c t o r s  e n g i n e e r i n g ,  and psychology ( i n d i v i d u a l  and group b e h a v i o r ) .  
According t o  t h e  same b rochure ,  o t h e r  s c i e n t i f i c  a r e a s  of i n t e r e s t  t o  
SRIS a r e  b io logy ,  hygiene ,  physiology, t ox ico logy ,  pharmacology, b io-  
e n g i n e e r i n g ,  c l i n i c a l  medic ine ,  envi ronmenta l  b io logy ,  o c c u p a t i o n a l  
medic ine ,  s t a t i s t i c s ,  mathemat ics ,  o p e r a t i o n s  r e s e a r c h ,  c i v i l  
e n g i n e e r i n g ,  i n d u s t r i a l  e n g i n e e r i n g ,  mechanica l  e n g i n e e r i n g ,  marke t ing ,  
and mass communications. 

Apparent ly ,  t h i s  i s  more an  i d e a l  t han  a  r e a l i t y .  The SRIS has  
over  5,000 a b s t r a c t s  of completed and c u r r e n t  r e s e a r c h  r e l a t e d  t o  
highway s a f e t y .  These a b s t r a c t s  and n o t i c e s  of c u r r e n t  r e s e a r c h  a r e  
pub l i shed  i n  t h e  N a t i o n a l  S a f e t y  C o u n c i l ' s  q u a r t e r l y  r e s e a r c h  j o u r n a l ,  
T r a f f i c  Sa fe ty  Research Review. A t y p i c a l  i s s u e  c o n t a i n s  about  1 5  
a b s t r a c t s  and 30 t o  40 n o t i c e s  of c u r r e n t  r e s e a r c h  p r o j e c t s .  L i s t i n g s  
under "Current  Research" a r e  no t  always very  c u r r e n t ,  a s  shown i n  
Tab le  18  below. 



TABLE 18. CURRENT RESEARCI-I PROJECTS 

S t a r t i n g  Dates  announced i n  T r a f f i c  S a f e t y  Research  Review, December 1967. 

S t a r t i n g  Date  

1960 o r  b e f o r e  
1963 
1964 
1965 
1966 
1967 
Completed ( ? )  o r  no d a t e  
T o t a l :  

P r o j e c t s  Repor ted  

SRIS i n v i t e s  i n q u i r i e s  of " b r o a d e s t  l a t i t u d e "  conce rn ing  s a f e t y  r e s e a r c h ,  
R e p l i e s  a r e  s e n t  i n  t h e  form of a b s t r a c t s ,  b i b l i o g r a p h i e s ,  and  r e f e r e n c e s  
t o  o t h e r  p o s s i b l e  s o u r c e s  of i n f o r m a t i o n .  I n  r e t u r n ,  t h e  r e s e a r c h e r  i s  
asked  t o  r e p o r t  news of h i s  s t u d y  t o  t h e  I n f o r m a t i o n  S e r v i c e  s o  t h a t  
o t h e r s  may b e n e f i t  from h i s  knowledge. 

The comple te  t e x t s  of r e p o r t s ,  e t c . ,  a r e  housed i n  t h e  N a t i o n a l  
S a f e t y  C o u n c i l ' s  L i b r a r y .  A b s t r a c t s  a r e  f i l e d  under  a u t h o r i z e d  te rms  
o r  i d e n t i f i e r s  a s s i g n e d  t o  t h e  documents by i n d e x e r s  u s i n g  a  s p e c i a l  
t h e s a u r u s  deve loped  by SRLS ( s e e  Task B ) .  R e t r i e v a l  i s  manual ,  b u t  
a  computer ized  sys tem i s  promised l a t e r .  

The SRIS a l s o  h a s  exchange agreements  w i t h  HRIS and HSRIC. 

Highway S a f e t y  Research  I n f o r m a t i o n  Cen te r  (HSRIC) . HSRIC i s  an  
i n t e g r a l  p a r t  of t h e  Highway S a f e t y  Research  I n s t i t u t e  of The Univers i . ty  
of Michigan.  S i n c e  i t s  i n c e p t i o n ,  t h e  I n s t i t u t e  h a s  l a i d  heavy emphasi-s 
on "an i n f o r m a t i o n  program o p e r a t i n g  from a  l i b r a r y  and e d i t o r i a l  
o f f i c e  w i t h  modern equipment  i n c l u d i n g  computers!' 

The i n i t i a l  e f f o r t  of t h e  Cen te r  ha s  been  towards s e r v i n g  t h e  
i n t e r n a l  needs  01 HSRI and i t s  s t a f f .  Thus, i t  had t h e  advan t age  of t h e  
p r e s e n c e  of an  a c t i v e  body of immediate  tnsers.  The Cen te r  i n  e s s e n c e  i s  
b e i n g  b u i l t  by t h e  I n s t i t u t e  s t a f f  u s i n g  i t s  s e r v i c e s ,  which a l s o  s e r v e s  
as a  s o u r c e  of e x p e r t i s e .  Un l ike  HRIS and SRIS which p r o v i d e  on ly  a 
few s e t  s e r v i c e s  t o  t h e i r  u s e r s ,  t h e  HSRIC a t t e m p t s  t o  s a t i s f y  a l l  of 
i t s  u s e r s  ' i n £  o n n a t i o n  needs ,  i .ncluding t h o s e  f o r  a  f u l l  l i b r a r y  
s e r v i c e .  To t h i s  end ,  t h e  Cen te r  h a s  a c t i v e l y  sough t  m u t u a l l y  b e n e f i c i a l  
exchange and c o o r d i n a t i o n  agreements  w i t h  o t h e r  c e n t e r s .  T h i s  p o l i c y  
i s  aimed a t  deve lop ing  a sys tem o r  network of highway s a f e t y  i n f o r m a t i o n  
c e n t e r s .  

The C e n t e r ' s  l i b r a r y  h a s  abou t  7 ,000 documents and i s  adding  a t  
a n  a v e r a g e  r a t e  of abou t  6 ,000 documents p e r  y e a r .  I t  s u b s c r i b e s  t o  
abou t  180 j o u r n a l s  and i s  a c q u i r i n g  m i c r o f i l m s  of back volumes of 



p e r t i n e n t  j o u r n a l s .  The C e n t e r ' s  l i b r a r y  i s  a l s o  a p a r t  of The 
U n i v e r s i t y  of Michigan L i b r a r y  System and thus  h a s  immediate acces s  t o  
one of  t h e  l a r g e s t  t r a n s p o r t a t i o n  c o l l e c t i o n s  and o t h e r  r e s o u r c e s  of The 
U n i v e r s i t y  of Michigan l i b r a r i e s .  The Center  i s  a l s o  b u i l d i n g  up a 
l a r g e  f i l e  of i n fo rma t ion  on peop le ,  o r g a n i z a t i o n s ,  and s u b j e c t s  of 
a c t i v e  i n t e r e s t  i n  highway s a f e t y .  The p r i n c i p a l  i n p u t s  t o  t h e  f i l e s  
a r e  newspaper c l i p p i n g s ,  j o u r n a l  n o t e s ,  t r i p  r e p o r t s ,  t e lephone  
c o n v e r s a t i o n s ,  and conference  d i s c u s s i o n s .  

The Center  has  a l s o  e s t a b l i s h e d  HIT-LAB, a  convenient  s t o r e  of 
a c c i d e n t ,  v i o l a t i o n ,  and i n j u r y  d a t a  from Ann Arbor and sur rounding  
Washtenaw County. This  computer-based d a t a  bank s e r v e s  many r e s e a r c h e r s  
both  w i t h  s t a t i s t i c a l  d a t a  and wi th  s p e c i f i c  i n fo rma t ion  f o r  a c c i d e n t  
follow-ups . 

The Highway S a f e t y  Research I n s t i t u t e  i s  s t a f f e d  w i t h  approximate ly  
200 r e s e a r c h  s c i e n t i s t s ,  e n g i n e e r s ,  c l e r k s ,  and pa r t - t ime  s t u d e n t s .  
The r e s e a r c h e r s  and e i n g i n e e r s  a r e  r e s p o n s i b l e  f o r  t h e o r e t i c a l  and 
e v a l u a t i o n  s t u d i e s ,  de termining  p e r t i n e n t  i n fo rma t ion  sou rces  through 
surveys  of c u r r e n t  r e s e a r c h  documents, t e c h n i c a l  w r i t i n g  and p r e s e n t a t i o n s ,  
s t a t e - o f - t h e - a r t  r e p o r t s  and s p e c i a l  s t u d i e s ,  and t h e  t e c h n i c a l d e s i g n ,  
implementat ion,  and s u p e r v i s i n g  of t h e  Center  ' s a c t i v i t i e s .  

To p rocess  a l l  t h i s  i n fo rma t ion ,  t h e  Center  has  developed i t s  own 
s e t  of  c a t a l o g i n g  r u l e s  (which fo l lows  very  c l o s e l y  t h e  COSATI s t a n d a r d )  
and i t s  own system of f a c e t e d  indexing  (Appendix E). The Center  
has  developed a  p i l o t  on- l ine  computer system of index r e t r i e v a l  
(Appendix C) . 

HSRIC has  t h e  a b i l i t y  t o  c a l l  up d a t a ,  i n fo rma t ion ,  o r  knowledge 
r e q u i r e d  by u s e r s .  Following a r e  some of t h e  s e r v i c e s  t h a t  HSRIC may 
provide  : 

S p e c i a l  s u b j e c t  b i b l i o g r a p h i e s  on r e q u e s t  
S p e c i a l  d a t a  and l i t e r a t u r e  surveys  
P u b l i c a t i o n  of anno ta t ed  b i b l i o g r a p h i e s  
P u b l i c a t i o n  of reviews and su rveys  of s e l e c t e d  
problems 
P u b l i c a t i o n  of s t a t e - o f - t h e - a r t  r e p o r t s  
Techn ica l  c o n s u l t a t i o n  and r e f e r r a l  s e r v i c e  
Limited adv i so ry  s e r v i c e  
Document r ep roduc t ion  on demand 
T r a n s l a t i o n  on r e q u e s t  

The Center  a l s o  i s s u e s  p e r i o d i c a l l y  i t s  a c q u i s i t i o n  l i s t  and a monthly 
b u l l e t i n  l i s t i n g  forthcoming meet ings  of i n t e r e s t  t o  highway s a f e t y  
pe r sonne l ,  has  been a c t i v e  i n  conducting l i t e r a t u r e  sea rches  on many 
a s p e c t s  of highway s a f e t y ,  and has  i s s u e d  some b i b l i o g r a p h i e s  and 
su rveys  of l i t e r a t u r e ,  i n c l u d i n g  one on r e s t r a i n t  systems.  

System on Automotive S a f e t y  In fo rma t ion  (SASI). The System on 
Automotive S a f e t y  In fo rma t ion ,  e s t a b l i s h e d  by t h e  Genera l  Motors 
Research L i b r a r y  t o  provide  a  company-wide in fo rma t ion  a n a l y s i s  c e n t e r  
f o r  au tomot ive-safe ty  in fo rma t ion ,  has  been a c t i v e  i n  b u i l d i n g  up a  
s p e c i a l i z e d  c o l l e c t i o n  on t h e  s u b j e c t  and has  conducted l i t e r a t u r e  



s e a r c h e s  on (1) Energy Absorbing Systems,  30 Janua ry  1967, l i s t i n g  117 
i t e m s ,  and (2)  --- S t e e r i n g  C o l u r n n S ' t e e r i n g  S h a f t  and Impact Styd&, 2 3  
March 1967, l i s t i n g  390 i.t;:ems. I t  has a l s o  i s s u e d  a. review o f  
s e l e c t e d .  l i t e r a t u r e  on fcict : i .on b rakes .  

The SASi col lect ioon of 20,000 i.terns i s  expected  t o  grow t r r  
200,000. T h i s  Large p r o j e c t i o n  is  due i n  p a r t  t o  t h e  i .ncl .usio~z o f  
newspaper c l ipp l .ngs ,  in ,d iv i .dual  speeches  .IIrom h e a r i n g s ,  and cather s h o r t  
items. UnEort ,ur~ately,  t h e  s e r v i c e s  o f  SASI, :in g e n e r a l ,  a r e  n o t  
a v a i l a b l e  t o  highway s a f e t y  p e r s o n n e l  o u t s i d e  t h e  Gene ra l  Motors 
Company. 

8 .1 .3 .  INTERNATIONAL ROAD RESEARCH DOCUMENTATION. No account  
of  t h e  b i b l i o g r a p h i c  o r g a n i z a t i o n  of highway s a f e t y  in fo rma t ion  would be 
complete w i t h o u t  a  r e f e r e n c e  t o  t h e  I n t e r n a t i o n a l  Road F e d e r a t i o n  C:IR.F), 
t h e  Organizat%.on f o r  European Ecclno~nic Cooperatior1 and Development (OECD) , 
and t h e  Znterna , t i ,ona l  Road Research I)ocumentation ( IRRD)  . This  i s  
p a r t i c u l a r l y  impor t an t  because  of t h e  g r e a t  and growing amount of 
r e s e a r c h  be ing  done i n  o t h e r  c o u n t r i e s .  For t h e  f i r s t  t ime i n  h i s t o r y ,  
highway expendi.tu.res a r e  g r e a t e r  o u t s i d e  than  w i t h i n  t h e  United S t a t e s .  
The Four th  World :Meeting of IRF i n  1962,  a t t e n d e d  by hundreds of 
s p e c i a l i s t s  froin many c o u n t r i e s ,  showed c l e a r l y  i n  t h e  222 pape r s  
p r e s e n t e d  and t h e  d i s c u s s i o n s  t h a t  fo l lowed t h e  magnitude arid impor tance  
of highway s a f e t y - r e l a t e d  r e s e a r c h  t h a t  was going  on everywhere, 
emphasizing the need f o r  i n t e r n a t i o n a l  exchange of such r e s e a r c h  and 
in fo rma t ion .  

I n  1964, t h e  F e d e r a t i o n  under a  c o n t r a c t  w i th  t h e  Bureau of 
P u b l i c  Roads, made a p i l o t  survey  of highway r e s e a r c h  and development 
p r o j e c t s  i n  Sweden, Denmark, West Germany, and I t a l y ,  and r e p o r t e d  some 
278 p r o j e c t s .  T h i s  was fol lowed i n  1965 w i t h  a more comprehensive survey  
of  1'7 c o u n t r i e s  r e p o r t i n g  some 2270 r e s e a r c h  p r o j e c t s .  

Meanwhile, t h e  Organ iza t ion  f o r  European Economic Cooperat ior ,  
and Development (OECD) i n  P a r i s  had been developing  i t s  own p l a n s  f o r  
i n t e r n a t i o n a l  c o o r d i n a t i o n  and exchange of road-research  doctmen.tat:ion. 
I t  had a l r e a d y  organized  an i n t e r n a t i o n a l  conference  on road  s a f e t y  
r e s e a r c h  a t  t h e  Road Research Labora tory  i n  Grea t  B r i t a i n .  The 
confe rence  p i n p o i n t e d  t h e  impor tance  of road s a f e t y  and d i r e c t l y  has t ened  
t h e  e s t a b l i s h m e n t  of new n a t i o n a l  c e n t e r s  f o r  road s a f e t y  r e s e a r c h .  
I n  s e v e r a l  c o u n t r i e s ,  n a t i o n a l  coo rd ina t ing  agenc ie s  were e s t a b l i s h e d  
t o  h e l p  i n t e g r a t e  and gu ide  t h e  work going on and t o  p r e p a r e  t h e  way 
f o r  p o s s i b l e  f u t u r e  i n t e r n a t i o n a l  coope ra t ion .  I n  accordance w i t h  a 
recommendation by t h e  confe rence ,  t h e  OECD a l s o  under took t h e  compi l a t ion  
of an  I n t e r n a t i o n a l  D i r e c t o r y  on Road S a f e t y  Research of which, t h e  f i r s t  
e d i t i o n  appeared i n  1965,  and a r e v i s e d  and en la rged  second e d i t i o n  i n  
1967. 

These a c t i v i t i e s  of LRF and OECD he igh tened  i n t e r e s t  i n  highway 
s a f e t y  i n  many c o u n t r i e s  and l e d  i n  J anua ry  1965 t o  t h e  e s t a b l i s h m e n t  
of I n t e r n a t i o n a l  Road Research Documentation (IRRD) by Canada, 
Denmark, France ,  t h e  F e d e r a l  Republ ic  of German, Norway, P o r t u g a l ,  
Spain ,  Swed.en, and t h e  United Kingdom. ( A u s t r a l i a  j o ined  l a t e r . )  
The o b j e c t i v e  of t h e  program, t o  make in fo rma t ion  from member coun . t r i e s  



a v a i l a b l e  t o  a l l  t o  assist  r e s e a r c h ,  cove r s  a l l  a s p e c t s  of  road  
r e s e a r c h ,  i n c l u d i n g  highway s a f e t y .  

The IRRD has  a l r e a d y  s t a r t e d  work on road-research  documentat ion.  
Each p a r t i c i p a t i n g  c e n t e r  p r e p a r e s  b i b l i o g r a p h i c a l  i n fo rma t ion  s h e e t s  
of t h e  l i t e r a t u r e  i t  ana lyzes ,  based on a  s t a n d a r d  model. A c o o r d i n a t i n g  
c e n t e r  c o l l e c t s  and c i r c u l a t e s  i n fo rma t ion  s h e e t s  f o r  each of  t h r e e  
languages--for  E n g l i s h ,  t h e  Road Research Labora tory  i n  England; f o r  
French,  t h e  L a b o r a t o i r e  C e n t r a l  des  Pon t s  e t  Chaussges i n  P a r i s ;  and 
f o r  German, t h e  For schungsgese l l s cha f t  fGr das  S t rassenwesen,  Cologne. 
A f o u r t h  c e n t e r  f o r  Spanish is  planned l a t e r .  Each IRRD member 
r e c e i v e s  from each c e n t r a l i z i n g  l a b o r a t o r y  a  b a t c h  of i n f o r m a t i o n  
s h e e t s  produced by each of  t h e  t h r e e  l i n g u i s t i c  groups.  The Road 
Research Labora tory  i n  England a l s o  p u b l i s h e s  t h e s e  a b s t r a c t s  i n  i t s  
monthly Road A b s t r a c t s ,  which i t  has  pub l i shed  s i n c e  1934. Although 
RRL does n o t  f u r n i s h  cop ie s  of documents a b s t r a c t e d  i n  Road A b s t r a c t s ,  
anyone w i t h i n  Graat B r i t a i n  may borrow them through i n t e r l i b r a r y  l o a n .  
I t  a l s o  has  an exchange agreement w i th  t h e  Highway Research In fo rma t ion  
S e r v i c e .  

8 .1 .4 .  SOCIETIES AND FOUNDATIONS. S o c i e t i e s  p l a y  a n  impor t an t  
r o l e  i n  t h e  d i s semina t ion  and t r a n s f e r  of i n fo rma t ion .  One of t h e  
recommendations of t h e  Ar thu r  D. L i t t l e  s t u d y  on t r a f f i c  s a f e t y  was t h e  
immediate e s t a b l i s h m e n t  of a  p r o f e s s i o n a l  s o c i e t y  f o r  t h e  d i s c u s s i o n  
of r e s e a r c h  needs ,  t h e  s o l u t i o n  of r e s e a r c h  problems,  and c r i t i c i s m  
of r e s e a r c h  f i n d i n g s  i n  t h e  t r a d i t i o n a l  manner. 

Although perhaps  t h e r e  i s  no s i n g l e  s o c i e t y  e x c l u s i v e l y  and 
comprehensively devoted t o  highway s a f e t y ,  a number of s o c i e t i e s  have 
taken  a  very  a c t i v e  i n t e r e s t  i n  some a s p e c t  of highway s a f e t y  a s  one 
of t h e i r  major  concerns .  A s e l e c t e d  l i s t  of  t h e s e  s o c i e t i e s  and 
founda t ions  w i t h  some i n d i c a t i o n  of a c t i v i t i e s  r e l a t i v e  t o  highway 
s a f e t y  i s  g iven  i n  Appendix B. 

We have a l r e a d y  d i s c u s s e d  t h e  l i b r a r i e s ,  i n fo rma t ion  s e r v i c e s ,  
and o t h e r  r e l a t e d  a c t i v i t i e s  of some of t h e s e  s o c i e t i e s  such as t h e  
N a t i o n a l  Sa fe ty  Counci l ,  t h e  Highway Research Board, and t h e  I n t e r n a t i o n a l  
Road Fede ra t ion .  Most of t h e  o t h e r  s o c i e t i e s  and founda t ions  m a i n t a i n  
l i b r a r i e s ,  o r g a n i z e  confe rences ,  symposia, and semina r s ,  and p u b l i s h  
j o u r n a l s  and n e w s l e t t e r s ,  One of t he  most u s e f u l  n e w s l e t t e r s ,  
S t a t u s  Repor t ,  i s  pub l i shed  by t h e  Insu rance  I n s t i t u t e  f o r  Highway Sa fe ty .  

The N a t i o n a l  Committee on Uniform T r a f f i c  Laws and Ordinances 
p u b l i s h e s  and d i s t r i b u t e s  Uniform Veh ic l e  Code and Model T r a f f i c  
Ordinance.  One of t h e  major  f u n c t i o n s  of t h e  N a t i o n a l  Highway u s e r s '  
Conference i s  t o  a c t  as a  c l e a r i n g h o u s e  and d i s s e m i n a t e  i n fo rma t ion  
r e l a t i v e  t o  development, s a f e t y ,  t a x a t i o n ,  f i n a n c e ,  a d m i n i s t r a t i o n ,  and 
use  of highways. The N a t i o n a l  S a f e t y  Counci l ,  b e s i d e s  i t s  a c t i v i t i e s  
a l r e a d y  d i s c u s s e d ,  a l s o  c o l l e c t s  and p u b l i s h e s  d a t a  on highway a c c i d e n t s  
(Accident  F a c t s ) .  

8 .1 .5 .  UNIVERSITIES AND RESEARCH INSTITUTIONS. We have  a l r e a d y  
d i s c u s s e d  t h e  e x t e n s i v e  f a c i l i t i e s  main ta ined  by u n i v e r s i t i e s .  Bes ides  
t h e s e ,  t hey  have a g r e a t  v a r i e t y  of e d u c a t i o n a l  and r e s e a r c h  programs 



on v a r i o u s  a s p e c t s  of highway s a f e t y .  A s t u d y  conducted i n  1962 'by t h e  T 
T r a f f i c  S a f e t y  R ~ : s e a r c h  and. Educat- ion Conun.ittee of t h e  Association of 
S t a t e  U n i . v e r s i t i e s  and Land Gran t  C o l l e g e s  i n  c o l . l a b o r a t i o n  w.Ettn t h e  
Nati.on.al. Commissi.on on S a f e t y  Ediacatioz? r e p o r t e d  some l,O(J0 c o u r s e  
of  fe r i lzgs  i n  hi.gl?.miay t ra . f .E ic  s a f e t y  a t  233 c o l l e g e s  (3..2). Duri.ng %he l a s t  
decade  o r  s o ,  a rkuniber o f  u n i v e r s i r i e v  h.a:ve e s t . a b l i s h e d  spec i a l .  p r c g r m s  
o r  I . n s t i . t u t i o n s  i;o c:oardinate e x i s t i n g  pragrasns i n  vari .ous depar tments  
w i t h i n  t h e  same ~ x n i . v e r s i t i . e s  and i n i t i a t e  a d d i t i o n a l .  in te rd isc i~?1 . - f : -~a~ry  
programs . Tlie above s tud,y d i s c u s s e s  I.4 scch programs,  i.ncludilzg t h e s e  
a t  t h e  u n i v e r s i t i e s  of C a l i f o r n i a ,  Cornel.l., I : l . l ino is ,  Nor thwes te rn  
and Michigan S t a t e .  Sj.r-lcs 1962,  more new programs,  such a s  t h e  CIi.g;hway 
S a f e t y  Research  I n s t i t u t , e  of The U n i v e r s i t y  of Mi.chigan and bhe new 
program at  t h e  U n i v e r s i t y  of Nor th  Caro12.na., have  beer1 s e t  u p .  

Most of t h e s e  programs a l s o  c a r r y  orz some kirnd of inforrr ia t ion-  
d i s s e m i n a t i o n  a c t i v i t i e s  abou t  highway s a f e t y  i n  genera l .  and a'bout 
t h e i r  r e s e a r c h  f i n d i n g s  i n  p a r t i c u l a r .  The Highway S a f e t y  Research  
I n s t i t u t e  of The U n i v e r s i t y  of Michigan and t h e  new program a t  t h e  
U n i v e r s i t y  of Nor th  C a r o l i n a ,  have  been  s e t  up. 

Most of t h e s e  programs a l s o  c a r r y  on some k ind  of  i n fo rma t ion -  
d i s s emina . t i on  a c t i v i t i e s  about  highway s a f e t y  i n  g e n e r a l  and abou t  
t h e i r  r e s e a r c h  f i n d i n g s  i n  p a r t , i c u l a r .  The Highway S a f e t y  Research  
I n s t i t u t e  of The U n i v e r s i t y  of Michigan ,  e s t a b l i s h e d  i n  1965,  h a s  
l a i d  a  heavy emphasis  on "an i n f o r m a t i o n  program o p e r a t i n g  from a  
l i b r a r y  and e d i t o r i a l  o f f i c e  w i t h  modern equipment i n c l u d i n g  computers ."  
The program and a c t i v i t i e s  of i t s  Highway S a f e t y  Research  I n f o r m a t i o n  
C e n t e r  (HSRIC) have  a l r e a d y  been examined :in d e t a i l .  The C o r n e l l  
A e r o n a u t i c a l  Labo ra to ry  r e g u l a r l y  p u b l i s h e s  t h e  r e s u l t s  of i t s  
r e s e a r c h  i n  a  s e r i e s  of nlonographs and r e p o r t s  which a r e  a v a i l a b l e ,  
g e n e r a l l y  f r e e ,  t o  t h o s e  i n t e r e s t e d .  I t  a i s o  p u b l i s h e s  a  nelss let  t ' e r  
d e s c r i b i n g  i t s  new r e sea rc ' h  p r o j e c t s  and l i s t i n g  new p u b l i c a t i o n s .  The 
ITTE a t  t h e  U n i v e r s i t y  of C a l i f o r n i a ,  b e s i d e s  ~ r . a in t a i . n ing  a  . l a rge  
l i b r a r y ,  p roducing  b i b l i o g r a p h i e s ,  and p u b l i s h i n g  a  q u a r t e r l y  j o u r n a l ,  
T r a n s p o r t a t i o n  S c i e n c e ,  h a s  a l s o  produced a  number of f i l m s  on t h e  
s u b j e c t  . 
8 . 2 ,  INFORPIATION SERVICES 

We w i l l  now examine t h e  p r e s e n t  a v a i l a b i l i t y  t o  highway s a f e t y  
p e r s o n n e l  of t h e  i n f o r m a t i o n  s e r v i c e s  and m a t e r i a l s  i d e n t i f i e d  i n  Task A .  
An obvious  p r e r e q u i s i t e  f o r  p r o v i d i n g  t h e s e  s e r v i c e s  i s  a n  adequa t e  
b i b l i o g r a p h y  of highway s a f e t y  and r e l a t e d  l i t e r a t u r e ,  b o t h  c u r r e n t  
and r e t r o s p e c t i v e .  

8 .2 .1 .  BLBLIOGRAPHIES. As p r e v i o u s l y  n o t e d ,  a number of agenc ies - -  
l i b r a r i e s  and s o c i e t i e s - - h a v e  from t ime t o  t ime  compiled b i b l i o g r a p h i e s  
on highway s a f e t y  o r  some a s p e c t  of i t .  As e a r l y  a s  1927,  t h e  
Committee on Causes and P r e v e n t i o n  of Highway Acc iden t s  of t h e  Highway 
Research  Eoard f e l t  t h e  need of an  i n d e x  of l i t e r a t u r e  p e r t i n e n t  t o  i t s  
s u b j e c t .  I t s  e f f o r t s  r e s u l t e d  i n  one of t h e  f i r s t  s i g n i f i c a n t  
b i . b l i o g r a p h i e s  on highway s a f e t y  ( 7 ) .  P r epa red  by t h e  s t a f f  of t h e  
Bureau of Pub l i c  Roads L i b r a r y ,  t h e  b i b l i o g r a p h y  c o n t a i n s  a n n o t a t e d  



r e f e r e n c e s  t o  2,389 p e r i o d i c a l  a r t i c l e s  on highway s a f e t y  and r e l a t e d  
s u b j e c t s ,  most of which were pub l i shed  from 1923 through 1927. A l i s t  
of 177 American and f o r e i g n  p e r i o d i c a l s ,  from which t h e  r e f e r e n c e s  
a r e  drawn, i s  g iven .  This  is  fo l lowed by Mildren  A .  Wi lson ' s  (8)  
s e l e c t i v e  b i b l i o g r a p h y ,  which i n c l u d e s  1,376 anno ta t ed  r e f e r e n c e s  t o  
books, p e r i o d i c a l  a r t i c l e s  and p u b l i c a t i o n s  of s o c i e t i e s  i s s u e d  from 
1928 through May 1937. To a p p r e c i a t e  t h e  scope  of t h e s e  b i b l i o g r a p h i e s ,  
a p a r t i a l  l i s t  of  t h e i r  c o n t e n t s  i s  g iven  below: 

(1)  Accidents  and Accident  P reven t ion  
(2) Ana lys i s  of Highway Accidents  
(3)  Accident  P r e v e n t i o n  
(4)  Accident  Records and Repor t ing  
(5) S a f e t y  F a c t o r s  i n  Highway Design 
(6)  T r a f f i c  Con t ro l  and Regu la t ion  
( 7 )  Commercial Vehic les  
(8) Motor Vehic le  In su rance  

During t h i s  p e r i o d ,  a  number of s e l e c t i v e  and sometimes more 
s p e c i a l i z e d  b i b l i o g r a p h i e s  a l s o  appeared.  I n  1928, t h e  United Railways 
and E l e c t r i c  Company of Bal t imore  pub l i shed  a  mimeographed ~ ' i b l i o ~ r a ~ h ~  
of  P u b l i c a t i o n s  R e l a t i n g  t o  Vehicular  T r a f f i c  and T r a f f i c  C o n t r o l  (13) .  
The American E l e c t r i c  Railway A s s o c i a t i o n  pub l i shed  a  Bib l iography 
on S t r e e t  and Highway T r a f f i c  i n  1930, a  r e v i s e d  e d i t i o n  of which appeared 
i n  1931, and a supplement i n  1932 (14).  I n  1937, a  B i b l i o ~ r a p h y  on 
Dr iv ing  S a f e t y ,  p repa red  under t h e  d i r e c t i o n  of  Dr. Harry R.  De S i l v a  
as a  p a r t  of a  r e s e a r c h  p r o j e c t  on d r i v i n g  s k i l l ,  was i s s u e d  by t h e  
A l b e r t  Russe l  E r sk ine  Bureau f o r  S t r e e t  T r a f f i c  Research of  Harvard 
U n i v e r s i t y  (15) .  A r e v i s e d  v e r s i o n  l i s t i n g  295 i t ems  appea r s  a s  an  
appendix t o  Why We Have Automobile Acc iden t s ,  by Harry De S i l v a  (16) .  

One o t h e r  work t o  appear  i n  t h i s  pe r iod  t h a t  should  be mentioned 
h e r e  is  Sa fe ty  and S a f e t y  Educat ion:  An Annotated B ib l iog raphy ,  which 
appeared i n  1939. Prepared  by t h e  Research D i v i s i o n  of t h e  N a t i o n a l  
Educat5on A s s o c i a t i o n ,  i t  c o n s i s t e d  of two main p a r t s :  ( a )  books,  
pamphlets ,  and b u l l e t i n s ,  and (b)  p e r i o d i c a l  a r t i c l e s ,  pub l i shed  
du r ing  1936-1938. Although t h e  1 ,400 anno ta t ed  e n t r i e s  covered n e a r l y  
a l l  phases  of s a f e t y ,  s e v e r a l  hundred of  t h e s e  were r e l a t e d  t o  highway 
and t r a f f i c  s a f e t y .  I t  should  be noted  t h a t  much of t h e  m a t e r i a l  c i t e d  
i n  t h e s e  b i b l i o g r a p h i e s  i s  no t  of c h i e f l y  h i s t o r i c a l  i n t e r e s t .  

A f t e r  t h e  Second World War, t h e r e  was a  sha rp  i n c r e a s e  i n  highway 
a c c i d e n t s  and d e a t h ,  r e s u l t i n g  i n  renewed i n t e r e s t  i n  highway s a f e t y .  
I n  1947 t h e  Highway Research Board, which p r e v i o u s l y  had sponsored  
b i b l i o g r a p h i e s  compiled by t h e  Bureau of  P u b l i c  Roads L i b r a r y ,  began 
t h e  p u b l i c a t i o n  of a  s e r i e s  of  b i b l i o g r a p h i e s  on v a r i o u s  phases  of 
highway d e s i g n ,  eng inee r ing ,  and m a t e r i a l s .  These b i b l i o g r a p h i e s ,  
i s s u e d  on an i r r e g u l a r  b a s i s ,  u s u a l l y  2 o r  3 p e r  y e a r ,  va ry  i n  s t y l e ,  
Some a r e  j u s t  l i s t i n g s  of c i t a t i o n s ,  some g i v e  b r i e f  a n n o t a t i o n s ,  some 
g i v e  key words,  and o t h e r s  g i v e  a b s t r a c t s .  

The second p u b l i c a t i o n  t o  appear  i n  t h i s  s e r i e s  was a  S e l e c t e d  
Bibl iography on Highway S a f e t y  ( 7 ) .  Prepared  a t  t h e  r e q u e s t  of  t h e  



Nati.onal. Committee f o r  T r a f f i c  S a f e t y ,  i t s  o b j e c t  was t o  p r o v i d e  a n  
a n n o t a t e d  1i.s t of a b o u t  250 s e l e c t e d ,  r e f e r e n c e s  whi.ch m i g h t  b e  used t o  
set: up a b a s i c  1 i b r a : r y  on highway s a f e t y .  As s u c h ,  i t  j.ncluded only  
t h o s e  i t e m s  wh.ich were  s t i  LZ i n  p r i n t  and aval. lab1.e a t  t h e  r::ine of ccm-- 
p i l a t i o n .  The te rm "hl.gl:iway s a f e t y "  was d e f f n e d  l i b e r a l l y  t c ~  incl .ude 
m a t t e r s  of d e s i g n , ,  c o n s t r u c t i o n ,  and t r a f f i c  f a c i l i t i e s .  C l a s s i f i c a t i o n  
of mate r ia l .  fol.%owed t h e  s u b j e c t s  of t h e  :Pres id .en t l  s Flighway Sa . fe ty  
Conference  Gom.nzit1:ee r e p o r t s  az1.d incl.uded tzeacij.ngs such  a s :  

Laws and Ordinance 
A c c i d e n t  Records  
E:dw.cat:ioa?. 
Enforcement  
Errgii.zeering 
Motor: \ l e h i c l e  A d m i n i s t r a t i o n  
P u b l i c  I n f o r m a t i o n  
Organ ized  P u b l i c  Suppor t  
F e r i a d i c a l s  and B i b l i o g r a p h i e s  

I n  1948,  t h e  Bureau o f  Highway T r a f f i c  a t  Ya le  U n i v e r s i t y  p u b l i s h e d  i t s  
at:i.on Scheme and S e l e c t e d  B i b l i o g r a p h y  of T r a f f i c  

Engineering-TAitel:ati,ire. P a r t  I1 of  t h i s  p u b l i c a t i o n  c o n s i s t s  of a  
s e l e c t e d  and annota!:ed ' b i b l i o g r a p h y  of a b o u t  250 p u b l i c a t i o n s  (5), a 
number o f  which were  on highway s a f e t y .  T h i s  work was b r o u g h t  up t o  
d a t e  i n  1954 by C a s s i d y  and Kagan ( 6 ) .  T h e i r  b i b l i o g r a p h y  c o n t a i n s  686 
s e l e c t e d ,  a11notat:ed e n t r i e s  a r r a n g e d  a l p h a b e t i c a l l y  w i t h  s u b j e c t  
i n d e x e s .  I t  incl.udes hooks and r e p o r t s  and i n d e x e s  t h e  s e r i e s  of 
p u b l i c a t i o n s  , "a1.l a r t i c l e s  on a d m i n i s t r a t i o n ,  highway f i n a n c e ,  and 
t r a f f i c  o p e r a t i o n s  from t h e  Proceed , ings  of t h e  Annual  Meet ings  of t h e  
Highway Research  Board f o r  t h e  p a s t  f i v e  y e a r s ;  a l l  a r t i c l e s  from t h e  
~ r o c e e d i n ~ s  of t h e  I n s t i t u t e  o f -Xraf :E ic  ~ k ~ i n e k r s  f o r  t h e  l a s t  f i v e  - 
y e a r s ,  and most  o f  t h e  B u l l e t i n s  of t h e  Highway Research  Board f o r  
r e c e n t  y e a r s ,  e x c e p t  t h o s e  d e a l i n g  e x c l u s i v e l y  w i t h  highway ~ o n s t r u c t i o n " ~  
T h i s  i s  k e p t  up t o  d a t e  by a n n u a l  s e l e c t e d  b i b l i o g r a p h y  of  highway 
t r a f f i c - e n g i n e e r i n g  and c i t y - p l a n n i n g  L i t e r a t u r e  i s s u e d  by t h e  B u r e a u ' s  
L i b r a r y ,  w i t h  an emphasis  on t r a f f i c  e n g i n e e r i n g ,  

During t h e  l a s t  few y e a r s ,  a number of b i b l i o g r a p h i e s  a n  highway 
s a f e t y  have a p p e a r e d .  C h r o n o l o g i c a l l y ,  t h e  f i r s t  of t h e s e  i s  H a i g h t ' s  
Annota ted  B i b l i o g r a p h y  of S c i e n t i f i c  Research  i n  Road T r a f f i c  and S a f e t y ,  
a  p r e l i m i n a r y  e d i t i o n  o f  which a p p e a r e d  i n  1963 (18) and a  r e v i s e d  
e d i t i o n  i n  1967 (193. I t  l i s t s  o n l y  a b o u t  750 i t e m s ,  i n c l u d i n g  a  number 
o f  th .ose  pub i l . shed  i n  o t h e r  c o u n t r i e s  and o t h e r  l a n g u a g e s .  The emphasis  
i s  on r e s e a r c h  and t h e o r e t i c a l  s t u d i e s .  A n n o t a t i o n s  a r e  i n  t h e  form 
of a Id-column code t o  i n d i c a t e  (I) t h e  a p p r o x i m a t e  " m a t h e m a t i c a l  
t e x t u r e "  of t h e  work,  ( 2 )  a u t h o r ' s  method,  and (3) g e n e r a l  s u b j e c t  of 
t h e  p u b l i c a t i o n .  

The n e x t  comprehensive b i b l i o g r a p h y  came from t h e  N a t i o n a l  S a f e t y  
C o u n c i l  which ,  b e g i n n i n g  i n  1955 ,  had s t a r t e d  t h e  p u b l i c a t i o n  of 
an a n n u a l  Guide t o  T r a f f i c  S a f e t y _ L i . t e r a t u r e ,  I11 1966,  i t  i s s u e d  a  
t e n - y e a r  c u m u l a t i v e  e d i t i o n  c o v e r i n g  t h e  p e r i o d  1955-1965 ( 2 0 ) .  This  
volume c o n t a i n s  a b o u t  15,000 a l p h a b e t i c a l  e n t r i e s  under  b r o a d  s u b j e c t  



h e a d i n g s ,  i n c l u d i n g  a r t i c l e s  from ove r  350 p e r i o d i c a l s ,  pamph le t s ,  and 
books r e c e i v e d  by t h e  l i b r a r y  of t h e  N a t i o n a l  S a f e t y  Counc i l  which 
" c o n t r i b u t e  e i t h e r  t o  t h e  t e c h n i c a l  a s p e c t s  o r  t o  t h e  development  of 
programming i n  t r a f f i c  s a f e t y .  " Research  r e p o r t s  a r e  l i s t e d  s e p a r a t e l y  
a t  t h e  end. The re  a r e  an  a u t h o r  i n d e x ,  a  d i r e c t o r y  of p u b l i s h e r s  and 
o r g a n i z a t i o n s ,  and a d d r e s s e s  of p e r i o d i c a l s  indexed .  The b i b l i o g r a p h y  
i s  k e p t  up t o  d a t e  by t h e  "Sa fe ty  L i b r a r y "  pages i n  T r a f f i c  S a f e t y ,  
p u b l i s h e d  monthly by t h e  c o u n c i l ,  and t h e i r  cumula t ion  i n  t h e  Annual 
Guide t o  T r a f f i c  S a f e t y  L i t e r a t u r e .  As no t ed  e a r l i e r ,  emphasis  i s  on 
p o p u l a r  and s emipopu la r  l i t e r a t u r e .  Coverage i n  a r e a s  such  a s  v e h i c u l a r  
and b iomed ica l  f a c t o r s  i s  a l s o  f a r  from adequa t e .  N e v e r t h e l e s s ,  t h e  
work c o n s t i t u t e s  an  i m p o r t a n t  s o u r c e  of b i b l i o g r a p h i c  i n f o r m a t i o n  on 
highway s a f e t y ,  i s  w ide ly  u sed ,  and comes ve ry  c l o s e  t o  be ing  a  k ind  
of Reade r s '  Guide t o  t r a f f i c  s a f e t y  l i t e r a t u r e .  A l so ,  a s  t h e  Guide 
i s  based  on t h e  r e c o r d s  of t h e  documents r e c e i v e d  i n  t h e  C o u n c i l ' s  
l i b r a r y ,  documents l i s t e d  shou ld  be  a v a i l a b l e  t h e r e .  

The t h i r d  comprehensive s t u d y  t o  appea r  was S t a t e  of t h e  A r t  of 
T r a f f i c  S a f e t y ,  p u b l i s h e d  by A r t h u r  D.  L i t t l e  Company (21) . The pu rpose  
of t h i s  s t u d y  was t o  a s s e s s  c u r r e n t  unde r s t and ing  of t r a f f i c  s a f e t y  
w i t h  r e g a r d  b o t h  t o  t h e  manner and d e g r e e  i n  which v a r i o u s  f a c t o r s  
c o n t r i b u t e  t o  t r a f f i c  a c c i d e n t s  and t h e i r  r e s u l t i n g  l o s s ,  and t o  methods 
f o r  r educ ing  t h i s  l o s s .  The s t u d y  e n t a i l e d  a  rev iew of  domes t i c  and 
f o r e i g n  l i t e r a t u r e  on t h e  s u b j e c t  and d i s c u s s i o n s  w i t h  p e r s o n s  a c t i v e  
i n  t r a f f i c  s a f e t y  r e s e a r c h .  However, no a t t e m p t  was made t o  cove r  a l l  
i n f o r m a t i o n  on t h e  broad  s u b j e c t  of t r a f f i c  s a f e t y ,  q u a n t i t y  n o t  b e i n g  
t h e  o b j e c t i v e .  The b i b l i ~ g r a ~ h i c a l  p a r t  o f  t h e  work l i s t s  ove r  1 ,800  
documents r ang ing  from i n d i v i d u a l  p a p e r s  t o  monographs, w i t h  emphasis  
on o r i g i n a l  r e p o r t s  of f i n d i n g s  from q u a l i t y  r e s e a r c h  performed w i t h i n  
t h e  p a r t  10  y e a r s .  Thus,  d e s p i t e  t h e  g r e a t  m e r i t s  of t h e  work as a  
s t a t e - o f - t h e - a r t  r ev i ew ,  i t s  v a l u e  as a  b a s i c  comprehensive b i b l i o g r a p h y  
on highway s a f e t y  i s  somewhat l i m i t e d .  HSRIC i s  c u r r e n t l y  upda t ing  
p o r t i o n s  of  t h e  A.D. L i t t l e  s t u d y  a s  p a r t  of an  HSRI program d e f i n i t i o n  
s t u d y  w i t h  t h e  I n s u r a n c e  I n s t i t u t e  f o r  Highway S a f e t y  ( I IHS) .  

Another  r e c e n t  p u b l i c a t i o n  t h a t  s h o u l d  b e  no t ed  i s  t h e  B ib l i og raphy  
on Motor V e h i c l e  and T r a f f i c  S a f e t y  i s s u e d  by t h e  O f f i c e  of  V e h i c l e  
Systems Research  of t h e  N a t i o n a l  Bureau of  S t anda rds  ( 2 2 ) .  I t  l i s ts  
abou t  800 documents r e c e i v e d  i n  t h e  O f f i c e ' s  l i b r a r y  under  t h e  f o l l o w i n g  
head ings  : 

T i r e  Systems 
Occupant R e s t r a i n t  Systems 
Braking  Sys tems 
Human F a c t o r s ,  Behavior  and Eng inee r ing  
V e h i c l e s ,  Systems and Components 
T r a f f i c  and T ranspo r t a t i on - -Gene ra l  

L a t e r  r e v i s i o n s  of t h i s  work a r e  promised ,  Some s p e c i a l i z e d  b i b l i o g r a p h i e s  
d e a l i n g  w i t h  a p a r t i c u l a r  problem o r  a s p e c t  of highway s a f e t y  have  a l s o  
been i s s u e d .  I n  1962,  t h e  Highway Research  Board i s s u e d  a  rev iew s t u d y  
by G o l d s t e i n  on human v a r i a b l e s  i n  t r a f f i c  a c c i d e n t s  l i s t i n g  54 i t e m s  and 
g i v i n g  a  d i g e s t  of t h e i r  f i n d i n g s  (23) .  Very r e c e n t l y ,  t h e  Board h a s  
p u b l i s h e d  a b i b l i o g r a p h y  on v i s i b i l i t y  and n i g h t  d r i v i n g  ( 2 4 ) .  



Several .  s h o r t e r  b i b l i o g r a p h i e s  h a v e  'been p u b l i s h e d  i n  tl:ie l a s t  
s i x  y e a r s ,  

J .  L. Wbitelaw compil.ed A S e l e c t e d  B i b l i o g r a p h y  of Highway T r a f f i c  
S a f e t y  w i t h  A n r ~ o t , a t i o n s  i n  1.961 a t  t h e  Highway T r a f E i c  S a f e t y  Cen . te r ,  
Mich igan  S t . a t e  U n . i v e r s i t y ,  Ea.s t  L a n s i n g ,  Michigan. The bibli.ograp21y of 
476 r e p o r t s  w i t h  a  s u b j e c t  and a u t h o r  i n d e x  was s p o n s o r e d  by t h e  U.S. 
P u b l i c  H e a l t h  S e r v i c e .  

A r e v i e w  by Bragal! of-' t h e  L i t e r a t u r : e  on t h e  i n j u r y  p o t e n t i a l  of 
a u t o m o t i v e  s a f e t y  gl.ass war; i s s u e d  by t h e  Research  and Development 
D i v i s i o n  of E. 1. Dupont tle Nemours Company i n  1962 ( 2 5 ) .  

A sumnary o f  r e s e a r c h  on Z r a f f i c  C o n t r o l  and Roadway E l e ~ n e n t s l  
T h e i r  RelaLicmst~f"p t o  Ili&<av S a f e A -  tias p r e p a r e d  i n  1963  by t h e  Automotive 
S a f e t y  F o u n d a t i o n  fzr c o o p e r a t i o n  w i t h  the U-S.  Bureau of P u b l i c  Roads 
and c o n t a i n s  o v e r  700 r e l a t e d  c i - t a t i o n s .  E f f o r t s  a r e  under  way a t  HSRIC 
t o  b r i n g  s e c t i o n s  of t h e  r e p o r t  up t o  d a t e  i n  c o o p e r a t i o n  w i t h  ASF. 

G .  M. Mackay p u b l i s h e d  o v e r  600 c i t a t i o n s  i n  A S e l e c t e d  
y on Koad A c c i d e n t  R e s e a r c h  i n  J u n e  1965 ,  "as p a r t  of a  

r e s e a r c h  p r o j e c t  i n t o  t r a f f i c  a c c i d e n t s  I n  t h e  C i t y  of Birmin.ghani, 
England .  " The p r o j e c t  was conduc ted  i n  t h e  Department  of TL-anspor t ; a t ion  
and Envizonrno.nta1 P l a n n i n g  a t  t h e  U n i v e r s i t y  of Birminghamand was 
Depar t n e n t a l  P u b l i c l a t i o n  Number 9 .  

The &.\' York S t a t e  S a f e t y  Car  P r a . j e c t  Bib l iography ,  p u b l i s h e d  by 
t h e  S t a t e  of  N e w  York ,  Department  o f  Motor V e h i c l e s ,  Research  L i b r a r y  
i n  Hay 1 9 6 6 ,  c o n t a i n s  550 i t e m s  w i t h  a  s p e c i a l  emplzasis on a v i a t i o n  
s a f e t y  l i t e r a t u r e .  SASL h a s  i s s u e d  b i b l i o g r a p h i e s  on (1 )  energy-  
a b s o r b i n g  s y s t e m s  (1962)  ( 2 6 )  and (2 )  s t ee r ing-co lumn,  s t e e r i n g  s h a f t ,  
and i m p a c t  s t u d i e s  (1967) (2 '7) ,  a s  w e l l  a s  a  r e v i e w  of s e l e c t e d  
l i t e r a t u r e  on f r i c t i o n  b r a k e s  ( 2 8 ) .  

T h e r e  a r e  a l s o  a number of b i b l i o g r a p h i e s ,  p a r t i c u l a r l y  i n  t h e  
a r e a s  of h m a n  f a c t o r s  and i m p a c t ,  which ,  though n o t  compi led  f o r  
highway s a f e t y  personne l . ,  a r e  of g r e a t  i n t e r e s t  t o  them. The Huma:n 
E n g i n e e r i n g  I n f o r m a t i o n  and A n a l y s i s  S e r v i c e  of t h e  I n s t i t u t e  f o r  
P s y c h o l o g i c a l  R e s e a r c h  of T u f t s  U n i v e r s i t y  h a s  p u b l i s h e d  a  c o n p r e h e n s i v e  
b i b l i o g r a p h y  on human e n g i n e e r i n g  ( 2 9 ) .  C l a r k  i s s u e d  a  c h r o n o l o g i c a l  
b i b l i o g r a p h y  on the  b i o l o g l . c a 1  e f f e c t s  of impac t  i n  1961;  r e v i s e d  and 
expanded e d i t i o n  a p p e a r e d  i n  1962 ( 3 0 ) .  A f a r  more comprehens ive  
b i b l i o g r a p h y  e d i t e d  by R. 6 .  S n y d e r ,  J o h n  I c e ,  and o t h e r s ,  c o n t a i n i n g  
a b s t r a c t s  of b i o m e d i c a l  r e s e a r c h  s t u d i e s  i n  a c c e l e r a t i o n ,  i m p a c t  
w e i g h t l e s s n e s s ,  v i b r a t i o n ,  and energy-escape  and r e s t r a i n t  s y s t e m s ,  
a p p e a r e d  i n  1963 ,  w i t h  a  supplement  i n  1966 ( 3 1 ) .  

A number of c o n t r a c t s  awarded by t h e  F e d e r a l  Highway A d m i n i s t r a t i o n  
and t h e  N a t i o n a l  Highway S a f e t y  Bureau d u r i n g  1967-1968 a l s o  c a l l  
f o r  L i t e r a t u r e  s e a r c h e s  and s t a t e - o f - t h e - a r t  r e p o r t s .  The r e s u l t s ,  when 
p u b l i s h e d ,  s h o u l d  a l s o  make u s e f u l  c o n t r i b u t i o n s  t o  t h e  b i b l i o g r a p h y  of 
hig^nway s a f e t y .  PI-ans have  a l s o  b e e n  i n i t i a t e d  t o  p u b l i s h  a  b i b l i . o g r a p h y  
of 2 ,500  highway s a f e t y - r e l a t e d  HRIS p u b l i c a t i o n s  a b s t r a c t s  a s  a  
j o i n t  e f f o r t  of HRB and HSRI. 



8 . 2 . 2 .  ABSTRACTS. There i s  no s i n g l e  a b s t r a c t i n g  p u b l i c a t i o n  
devoted e x c l u s i v e l y  t o  highway s a f e t y .  However, t h e r e  a r e  a number of 
j o u r n a l s  which p u b l i s h  some a b s t r a c t s  of i n t e r e s t  t o  highway s a f e t y  
pe r sonne l .  The o l d e s t  of t h e s e  i s  Highway Research A b s t r a c t s ,  pub l i shed  
monthly by t h e  Highway Research Board s i n c e  1931. It began as an  
i r r e g u l a r  p u b l i c a t i o n ,  and volume numbering began w i t h  Volume 17 ,  No. 7 ,  
J u l y  1947. A h i g h l y  s e l e c t i v e  p u b l i c a t i o n ,  i t  p u b l i s h e s  about  70-80 
a b s t r a c t s  p e r  i s s u e ,  only a f r a c t i o n  of which a r e  on highway s a f e t y .  
S ince  1937, t h e  December i s s u e  h a s  been a synops i s ,  c o n t a i n i n g  
a b s t r a c t s  of t h e  papers  and r e p o r t s  scheduled  f o r  p u b l i c a t i o n  a t  t h e  
annua l  meeting of t h e  Highway Research Board. A cumula t ive  index 
cover ing  1931-1961 appeared i n  1963. 

The second a b s t r a c t i n g  j o u r n a l  is  Road A b s t r a c t s ,  pub l i shed  monthly 
by t h e  Road Research Labora tory  i n  England. I t  p u b l i s h e s  about  1,200- 
1 ,500 b r i e f ,  noneva lua t ive  summaries p e r  y e a r ,  only  a  small f r a c t i o n  
of which a r e  on highway s a f e t y .  F u l l  t e x t s  of documents a b s t r a c t e d  a r e  
a v a i l a b l e  on l o a n  t o  i n t e r e s t e d  u s e r s  w i t h i n  t h e  count ry .  I t  should  
be noted  h e r e  t h a t  t h e  Road Research Labora tory  a c t s  a s  t h e  Eng l i sh  
Language Documentation Center  f o r  t h e  I n t e r n a t i o n a l  Road Research 
Documentation (IRRD). 

The Research Review of t h e  Na t iona l  S a f e t y  Council ,  a  q u a r t e r l y  
supplement t o  T r a f f i c  S a f e t y ,  a l s o  p u b l i s h e s  a s m a l l  number of  a b s t r a c t s - -  
abou t  1 5  p e r  i s s u e .  The December 1967 i s s u e ,  f o r  example, con ta ined  
only  1 3  abs t r ac t s - -9  r e p o r t s  and 4 j o u r n a l  a r t i c l e s .  The March 1968 
i s s u e  c o n t a i n s  19 a b s t r a c t s  of which 9 a r e  s t a t e d  t o  be  j o u r n a l  a b s t r a c t s ,  
3  a r e  reproduced from Psycho log ica l  A b s t r a c t s ,  1 i s  an a u t h o r  a b s t r a c t ,  
and 6 a r e  from t h e  Proceedings  of t h e  1 1 t h  Stapp Car Crash Conference.  
Except f o r  t h e  las t  mentioned,  no b i b l i o g r a p h i c a l  c i t a t i o n s  a r e  g iven ,  
making i t  a lmost  imposs ib l e  t o  l o c a t e  t h e  o r i g i n a l  pape r s .  

A r e c e n t  a b s t r a c t i n g  p u b l i c a t i o n  of i n t e r e s t  i s  HRIS A b s t r a c t s ,  
an  expe r imen ta l  i s s u e  of which appeared i n  l a t e  1967. The p u b l i c a t i o n ,  
t o  be  i s s u e d  bimonthly by t h e  Highway Research In fo rma t ion  S e r v i c e  of 
t h e  Highway Research Board, i s  in t ended  t o  complement and augment t h e  
Board ' s  Highway Research A b s t r a c t s ,  which i s  d i r e c t e d  toward b roade r  
r e a d e r  i n t e r e s t .  Fu tu re  i s s u e s  may a l s o  c o n t a i n  m a t e r i a l  pub l i shed  
i n  m. The expe r imen ta l  i s s u e  i n c l u d e s  a b s t r a c t s  of r e s e a r c h  r e p o r t s ,  
papers  pub l i shed  i n  t e c h n i c a l  j o u r n a l s ,  and a r t i c l e s  s e l e c t e d  from t h e  
open l i t e r a t u r e  and c o n t r i b u t e d  by BPR, CGRA, ASCE, NCHRP, NSC, 
u n i v e r s i t i e s ,  and s t a t e  highway departments .  I n  g e n e r a l  t h e  a b s t r a c t s  
a r e  i n f o r m a t i v e ,  w i t h  a u t h o r ,  s u b j e c t  , and sou rce  indexes .  Of about  780 
a b s t r a c t s  i nc luded  i n  t h i s  i s s u e ,  only  65 a r e  on highway s a f e t y .  Even by 
c o n s e r v a t i v e  e s t i m a t e s ,  t h i s  l e a v e s  much of t h e  highway s a f e t y  l i t e r a t u r e  
uncovered. B i b l i o g r a p h i c a l  c i t a t i o n s  i n  many c a s e s  l e a v e  much t o  be  
d e s i r e d ,  as they  do n o t  g i v e  t h e  d a t e  of p u b l i c a t i o n  o r  t he  p a g i n a t i o n .  
I n  some c a s e s ,  i t  i s  d i f f i c u l t  t o  a s c e r r a i n  whether  t h e  paper  r e p o r t e d  
i s  a s e l f - c o n t a i n e d  monograph o r  i s  t aken  from a j o u r n a l ,  and i f  t h e  
l a t t e r ,  which j o u r n a l .  

Another r e c e n t  p u b l i c a t i o n  t h a t  should  be  noted h e r e  is  T r a f f i c  
Sys terns Reviews and ~ b s  t r a c t s ,  p repared  by t h e  Research T r i a n g l e  
I n s t i t u t e  of North C a r o l i n a  f o r  t h e  Bureau of P u b l i c  Roads. The main 



o b j e c t i v e  of t h i s  in-depth  t echn ica l - r ev iew s e r v i c e  i s  t o  f u r n i s h  t o  
Bureau of P u b l i c  Roads s t a f f ,  and t o  o t h e r s  concerned w i t h  major  highway 
resenrch-and-development programs,  c r i . t i  c a l  rev iews and a b s t r a c t s  of  
c u r r e n t  l i t e r a t u r e  on t h e  f ~ l ~ l o w i n g  t o p i c s :  

T r a f f i c  Flow Theory 
Commlsnicat ion and C o n t r o l  Sys tems 
Cost  Ef f ec t i . veness  Methodology 

The f i r s t  i s s u e ,  da t ed  September 1967,  c o n t a i n s  30 r e p o r t s  and pape r s .  
For each  i t e m ,  i t  g i v e s  a.n a b s t r a c t ,  u s u a l l y  t h e  a u t h o r  a b s t r a c t ,  f o l -  
lowed by a  b r i e f  e v a l u a t i v e  review.  For highway s a f e t y  pe r sonne l  t h e  
p u b l i c a t i o n s  r e p o r t e d  do n o t  appear  t o  be  d i r e c t l y  concerned w i t h  highway 
s a f e t y ,  There is  no i n d i c a t i o n  whether t h e  p u b l i c a t i o n  w i l l  be cori t inaed 
on a p e r i o d i c a l  b a s i s .  

Other  j o u r n a l s  which p u b l i s h  some a b s t r a c t s  of i n t e r e s t  t o  highway 
s a f e t y  p e r s o n n e l  a r e  P s y c h o l o g i c a l  A b s t r a c t s ,  J o u r n a l  of t h e  American 
Medica l  Associa t ion . ,  and Exce rp ta  Yedica ( S e c t i o n  I X B :  O r t h o p a e d i w a n d  

T-. There  a r e  a l s o  j o u r n a l s  l i k e  T r a n s p o r t a t i o n  Science; 
which p u b l i s h  a b s t r a c t s  of s i g n i f i c a n t  pape r s  from o t h e r   journal.^. 
However, t h e s e  e f f o r t s  a r e  t oo  s m a l l  and uncoordina ted .  

8 .2 .3 .  CURRENT-AWARENESS SERVICES. Here t h e  s i t u a t i o n  appears  
t o  be  more promis ing ,  a s  a number of  l i b r a r i e s  and i n f o r m a t i o n  c e n t e r s  
p u b l i s h  l i s t s  of t h . e i r  r e c e n t  a c q u i s i t i o n s .  Major c u r r e n t  l i t e r a t u r e  
announcing s e r v i c e s  and t h e i r  f e a t u r e s  a r e  i n d i c a t e d  i n  Tab le  19.  A 
r e f e r e n c e  has  a l r e a d y  been  made t o  t h e  "Safe ty  L ib ra ry1 '  s e c t i o n  of 
T r a f f i c  S a f e t y ,  which announces new p u b l i c a t i o n s  r e c e i v e d  i n  t h e  l i b r a r y  
of t h e  N a t i o n a l  S a f e t y  Counci l .  Each i s s u e  l i s t s  about  100-125 i t ems  
of which 75 t o  80 p e r c e n t  a r e  j o u r n a l  a r t i c l e s .  Although sorile f e d e r a l  
and s t a t e  government p u b l i c a t i o n s  a r e  l i s t e d ,  t h e r e  appea r s  t o  be a 
heavy emphasis on t h e  p u b l i c a t i o n s  of o t h e r  s o c i e t i e s  and f o , m d a t i o n s .  

Highways: Cur ren t  L i t e r a t u r e  i s  pub l i shed  f o r t n i g h t l y  by t h e  
Bureau of P u b l i c  Roads L i b r a r y  and announces about  125-140 p u b l i c a t i o n s  
p e r  i s s u e .  Although t h e r e  appea r s  t o  be  heavy emphasis on f e d  r a l  
and s t a t e  government p u b l i c a t i o n s ,  about  70 t o  75 p e r c e n t  of t h e  i tems 
l i s t e d  a r e  j o u r n a l  a i t i c l e s ,  w i t h  coverage  o r i e n t e d  toward highway d e s i g n  
and e n g i n e e r i n g .  Cur ren t  L i t e r a t u r e  i n  T r a f f i c  and T r a n s p o r t a t i o n ,  
p u b l i s h e d  monthly by t h e  T r a n s p o r t a t i o n  Center  L i b r a r y  of  Nor thwestern  
U n i v e r s i t y ,  c o n t a i n s  abou t  250 e n t r i e s  p e r  i s s u e .  Again, a lmos t  75 
p e r c e n t  of t h e  e n t r i e s  a r e  j o u r n a l  a r t i c l e s ;  t h e  r e s t  i n c l u d e  monographs 
and p u b l i c a t i o n s  of t h e  u n i v e r s i t i e s  and o t h e r  r e s e a r c h  i n s t i t u t i o n s .  
The l i s t  i s  r a t h e r  weak i n  coverage  of s t a t e  p u b l i c a t i o n s .  F i n a l l y ,  
t h e r e  is  Hiphway S a f e t y  L i t e r a t u r e :  Announcement of Recent A c q u i s i t i o n s ,  
pub l i shed  semimonthly by t h e  N a t i o n a l  T r a f f i c  S a f e t y  I n s t i t u t e  
Documentation Cen te r  of t h e  N a t i o n a l  Highway S a f e t y  Bureau. The f i r s t  
i s s u e  of Highway S a f e t y  L i t e r a t u r e  appeared 8 December 1967 and 
con ta ined  abou t  100 e n t r i e s ,  most of which a r e  r e s e a r c h  r e p o r t s ,  con fe r -  
ence  p roceed ings ,  and speeches .  S u b j e c t  a r e a s  covered i n c l u d e  a l l .  
phases  of highway and t r a f f i c  s a f e t y ,  p a r t i c u l a r l y  t h o s e  encompassed by 
t h e  N a t i o n a l  Highway S a f e t y  Act of 1966 and t h e  N a t i o n a l  T r a f f i c  arnd 
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Motor V e h i c l e  S a f e t y  Act of 1966. Bri,e.f a n n o t a t i o n s  a r e  g iven .  Copies  
of p u b l i c a t i o n s  l i s t e d  a r e  ava i lab1 .e  t o  personnel .  o f  t h e  U , S ,  Department  
of T r a n s p o r t a t i o n ;  o t h e r s  must  d i r e c t  t h e i r  r e q u e s t  t o  t h e  s o u r c e  i .n.dicated 
i n  t h e  announcement. E n t r i e s  a r e  a r r anged  u,nder t h e  broad  s u b j e c t  head ings  
of Motor V e h i c l e  S a f e t y ,  Highway Sa . fe ty ,  and "nelatecl Program Areas .  Not 
al.1. itesns alznour~ced a r e  r e c e n t  publ.icat:l.ons, a t  ].east one d a t e d  back t.o 
1.943 ( 3 2 ) .  

8 . 2 . 4 ,  RESEAIICH I N  PROGRESS. Complete arid prompt r e g i s  t r y  of 
r e sea rch - in . -p rog re s s  r e p o r t s  i s  a n  e s s e n t i a l .  p a r t  of  a.n adequa t e  biS1i.o- 
graphy of a s u b j e c t .  R e s e a r c h e r s ,  a d m i n i s t r a t o r s ,  and w r i t e r s  want t o  
know what  i s  going  on i n  t h e i r  f i e l d  of i n t e r e s t ,  though f o r  d i f f e r e n t  
r e a s o n s .  Given t h e  normal  p u b l i c a t i o n  d e l a y s  of p ro fe s s i . . ona l  j o u r n a l s ,  
r e s e a r c h  workers  must  a t t e n d  many con fe r ences  and depend on t h e i r  personal .  
c o n t a c t s  w i t h  t h e i r  p r o f e s s i o n a l  c o l l e a g u e s .  Some j o u r n a l s ,  p a r t i c u l - a r l y  
of t h e  n e w s l e t t e r  t y p e ,  o f t e n  announce new p r o j e c t s .  The Natioraal. S a f e t y  
 council.'^ T r a f f i c  S a f e t y  Research  Review c a r r i e s  a  r e g u l a r  f e a t u r e ,  
"Cur r en t  Research;' c o n t a i n i n g  b r i e f  n o t i c e s  of current: r e s e a r c h  p r o j e c t s .  
A t y p i c a l  i s s u e  c o n t a i n s  abou t  30-40 announcements,  n o t  always very  
c u r r e n t .  Thus ,  t h e  34 p r o j e c t s  announced i n  t h e  December i s s u e  in.cluded 
p r o j e c t s  s t a r t e d  a s  f a r  back a s  1960. 

The most amb i t i ous  p r o j e c t  f o r  b i b l i o g r a p h i c  c o n t r o l  of r e s e a r c h -  
i n - p r o g r e s s  r e p o r t s  is t h e  Highway Research  In fo rma t ion  S e r v i c e  (HRIS), 
s e t  up by t h e  Highway Research  Board i n  1964. I n  t h e  f i r s t  volume of 

i s s u e d  i n  1965 ,  i t  announc,ed ove r  3,000 
p r o j e c t s ,  i n c l u d i n g  :some i n  o t h e r  c o u n t r i e s .  A sec.ond, much expanded 
volume appeared  i . ~  A p r i l  1967 ,  and t h e  p u b l i c a t i o n  i s  in t ended  t o  c o n t i n u e  
on a n  annua l  b a s i s ,  I t  shou ld  b e  no t ed  t h a t  highway s a f e t y  i s  on ly  a  p a r t  
of t o t a l  coverage ;  on ly  9  p e r c e n t  of p r o j e c t s  r e p o r t e d  i n  t h e  second 
volume a r e  d i r e c t l y  r e l a t e d  t o  highway s a f e t y ,  A l so ,  i t  does n o t  cover  
t h e  f i e l d  e x h a u s t i v e l y ;  f o r  example,  on ly  about  a  t h i r d  of t h e  p r o j e c t s  
l i s t e d  under  t h e  head ing  "Accident  P reven t ion"  i n  Research Gran t  Index ,  
1966 (U. S. F u b l i c  H e a l t h  S e r v i c e )  appea r  i n  Highway Research  i n  P r o g r e s s .  - 
N e v e r t h e l e s s ,  t h e  p r o j e c t  i s  an  impor t an t  s t e p  forward  i n  adequa t e  l i s t i n g  
and d i s s e m i n a t i n g  of r e s e a r c h  i n  p r o g r e s s ,  and i t  h a s  a r rangements  w i t h  
t h e  Bureau of P u b l i c  Roads, Sc i ence  I n f o r m a t i o n  Exchange, N a t i o n a l  S a f e t y  
Counc i l ,  I n t e r n a t i o n a l  Road F e d e r a t i o n ,  Canadian Good Roads A s s o c i a t i o n ,  
Highway S a f e t y  Research  I n f o r m a t i o n  C e n t e r ,  and a  number of o rgani .za t ions  
t o  r e c e i v e  r e p o r t s  of new p r o j e c t s .  

I t  i s  c l e a r  t h a t  e f f o r t s  t o  compile  a  b i b l i o g r a p h y  of highway s a f e t y  
have been going  on f o r  a t  l e a s t  f o u r  decades .  A s  a  r e s u l t  of t h e  i n c r e a s e d  
l e v e l  of a c t i v i t y  and concern ,  a  number of new a g e n c i e s  and new p r o j e c t s ,  
s e r v i c e s  and p u b l i c a t i o n s  have  been  s t a r t e d .  The s i t u a t i o n ,  though 
encou rag ing ,  i s  f a r  from s a t i s f a c t o r y .  The re  i s  l a c k  of coo rd ina t i o r i  of  
t h e  a c t i v i t i e s  of v a r i o u s  a g e n c i e s ,  of common c a t a l o g i n g  and i ndex ing  pro-  
cedu re s  o r  any k i n d  of t r a n s l a t i n g  mechanism f o r  t h e  d i f f e r e n t  i ndex ing  
sys t ems ,  and, f i n a l l y ,  of  a n  adequa t e  b i b l i o g r a p h i c  o r g a n i z a t i o n  and a  
un ion  c a t a l o g  of highway s a f e t y .  

T h i s  l a c k  of c o o r d i n a t i o n  was r e f l e c t e d  i n  a n  i n f o r m a l  meet ing" of 
t h o s e  p e o p l e  p r i m a r i l y  concerned w i t h  o p e r a t i n g  i n f o r m a t i o n  a c t i v i t i e s  

*The mee t ing ,  sponsored  by t h e  Highway S a f e t y  Research  I n s t i t u t e  of The 
U n i v e r s i t y  of Michigan ,  was h e l d  i n  Ann Arbor on 12  February  1968. 
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r e l a t e d  t o  highway s a f e t y .  S i x  c e n t e r s  were r e p r e s e n t e d :  HRIS (HRB), 
HSRIC (HsRI) , HTSC (MSU) , NBS, SASI (GMR) , and SRIS (NSC) . A s e v e n t h ,  
t h e  NHSB i n t e r i m  documentat ion c e n t e r ,  was unab l e  t o  a t t e n d .  While t h e  
main o b j e c t i v e  of t h e  meet ing  was t o  g e t  a cqua in t ed  and hence  i n c r e a s e  
in te rcommunica t ion ,  t h e  l a c k  of c o o r d i n a t i o n  was r e v e a l e d  i n  t h e  f a c t  
t h a t  each  of t h e  s even  c e n t e r s  used a  d i f f e r e n t  s u b j e c t  a u t h o r i t y  l ist .  

T h i s  s i t u a t i o n  i s  a l s o  compl ica ted  by t h e  ve ry  n a t u r e  of t h e  
f i e l d ,  t h e  most remarkable  f e a t u r e  of which i s  i t s  i n t e r d i s c i p l i n a r y  
n a t u r e .  I n fo rma t ion  p e r t i n e n t  t o  highway s a f e t y  comes from numerous 
s u b j e c t  a r e a s ,  and new a r e a s  a r e  c o n s t a n t l y  be ing  exp lo red  f o r  informa- 
t i o n .  The i n f o r m a t i o n  b a s e  of highway s a f e t y  f i e l d  may be d e s c r i b e d  as 
r e f l e c t i n g  an  "APUPA" (A l i en ,  Penumbra, Umbra, Penumbra, A l i en )  p a t t e r n  
(F ig .  1 4 ) .  Thus,  i f  t h e  c o r e  l i t e r a t u r e  of highway s a f e t y  i s  d e s c r i b e d  
a s  r e p r e s e n t i n g  t h e  Umbra r e g i o n ,  on e i t h e r  s i d e  a r e  v a s t  a r e a s  of 
Penumbra c o n t a i n i n g  l i t e r a t u r e  which, though n o t  highway s a f e t y  l i t e r a t u r e ,  
may p rov ide  i n f o r m a t i o n  c o n t r i b u t i n g  t o  b e t t e r  unde r s t and ing  of  highway 
s a f e t y .  F i n a l l y ,  o u t s i d e  t h i s  Penumbra i s  t h e  huge volume of A l i e n  
l i t e r a t u r e  w i t h  no d i r e c t  r e l e v a n c e  t o  highway s a f e t y .  While t h e  c o r e  
l i t e r a t u r e  of highway s a f e t y  r e p r e s e n t e d  by t h e  Umbra r e g i o n  i s  
r e l a t i v e l y  s m a l l  compared t o  o t h e r  f i e l d s  i n  s c i e n c e  and e n g i n e e r i n g ,  
i t  draws h e a v i l y  on t h e  Penumbra r e g i o n .  Also ,  t h e  l i n e  s e p a r a t i n g  
t h e  Penumbra from t h e  A l i e n  r e g i o n  i s  n o t  ve ry  c l e a r .  Th i s  makes s e l f -  
s u f f i c i e n c y  by a  s i n g l e  l i b r a r y  and adequa t e  b i b l i o g r a p h i c  c o n t r o l  by 
a s i n g l e  documentat ion c e n t e r  a lmos t  imposs ib l e .  

Another f a c t o r  adding  t o  t h i s  complexi ty i s  t h e  n a t u r e  of  needs 
of highway s a f e t y  p e r s o n n e l  which o f t e n  p r e s e n t  c o n f l i c t i n g  r equ i r emen t s  
f o r  a  b i b l i o g r a p h i c  o r g a n i z a t i o n ,  T h e i r  need f o r  cur ren t -awareness  
s e r v i c e  demands f a s t  coverage and r e p o r t i n g  of  t h e  most s i g n i f i c a n t  
c u r r e n t  l i t e r a t u r e .  T h e i r  need f o r  comprehensive l i t e r a t u r e  s u r v e y s ,  
anno ta t ed  b i b l i o g r a p h i e s ,  a b s t r a c t s ,  i n f o r m a t i o n  a n a l y s i s ,  and r e l a t e d  
s e r v i c e s  r e q u i r e s  t ime and t h e  e x i s t e n c e  of a  comprehensive b i b l i o g r a p h y  
and p e r s o n a l i z e d  s e r v i c e .  Thus, t h e  n a t u r e  of t h e  highway s a f e t y  f i e l d  
and t h e  needs of highway s a f e t y  p e r s o n n e l  r e q u r i e  t h a t  documentat ion 
s e r v i c e  i n  t h e  f i e l d  b e  o rgan i zed  a t  t h e  fo l l owing  l e v e l s ,  p r e f e r a b l y  
th rough a  coo rd ina t ed  network of s p e c i a l i z e d  i n f o r m a t i o n  c e n t e r s :  

(1 )  F a s t  a c c e s s  t o  s i g n i f i c a n t  c u r r e n t  i n f o r m a t i o n .  
(2) Comprehensive r eco rd  of c o r e  l i t e r a t u r e  of highway 

s a f e t y  f o r  i t s  i d e n t i f i c a t i o n ,  l o c a t i o n  and u l t i m a t e  
s e a r c h .  

(3) S p e c i a l  b i b l i o g r a p h y  ( i n c l u d i n g  r e l a t e d  i n f o r m a t i o n  
i n  o t h e r  s u b j e c t  f i e l d s )  and i n f o r m a t i o n  a n a l y s i s  
t o  meet t h e  more complex needs of i n d i v i d u a l  r e s e a r c h  
workers  o r  s p e c i a l - i n t e r e s t  g roups .  

The p l a n  f o r  a comprehensive b i b l i o g r a p h y  of t h e  c o r e  l i t e r a t u r e  
of highway s a f e t y ,  r e p r e s e n t e d  by t h e  Umbra r eg ion ,  shou ld  aim n o t  on ly  
a t  i d e n t i f y i n g  and l i s t i n g  l i t e r a t u r e ,  b u t  a l s o  a t  l o c a t i n g  each  i t e m  i n  
a t  l e a s t  one l i b r a r y  i n  t h e  sys tem which is  w i l l i n g  e i t h e r  t o  l e n d  t o  
any u s e r  o r  t o  p rov ide  a copy. Th i s  can be  done by c o o r d i n a t i n g  t h e  
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a c q u i s i t i o n  programs and a c c e s s i o n  l i s t s  of major  l i b r a r i e s  and i n fo rma t ion  
c e n t e r s  i n  t h e  system. S a f e t y  l i t e r a t u r e  should  be  accompanied by more 
s p e c i a l i z e d  i n fo rma t ion -ana ly s i s  a c t i v i t i e s  and programs, such a s  
a b s t r a c t i n g ,  t r a n s l a t i o n ,  coverage of r e l a t e d  and e l u s i v e  l i t e r a t u r e  i n  
o t h e r  s u b j e c t  f i e l d s ,  packaging i n fo rma t ion  i n  d i f f e r e n t  forms and f o r  
d i f f e r e n t  aud i ences ,  e t c .  Because of t h e  s p e c i a l i z e d  n a t u r e  of t h i s  
l e v e l  of b i b l i o g r a p h i c  c o n t r o l ,  such a c t i v i t i e s  can be  b e s t  c a r r i e d  on 
by s u b j e c t  s p e c i a l i s t s  working i n  c l o s e  a s s o c i a t i o n  w i th  r e s e a r c h  workers  
(whose f i n d i n g s  they  must ana lyze  and i n t e r p r e t  and t o  whose needs  they 
must respond) and r e s e a r c h  c e n t e r s  where t hey  would have a c c e s s  t o  o t h e r  
r e s o u r c e s .  N a t u r a l l y ,  such a  program must b e  p r o p e r l y  coo rd ina t ed  and 
i t s  r e s u l t s  and p roduc t s  made wide ly  known and d issemina ted .  I n  a d d i t i o n ,  
t h e r e  should  be  a  f a s t  announcement s e r v i c e  t o  b r i n g  t o  t h e  a t t e n t i o n  of 
highway s a f e t y  p e r s o n n e l  t h e  most s i g n i f i c a n t  r e c e n t  l i t e r a t u r e  i n  t h e  
f i e l d  w i t h  t h e  l e a s t  p o s s i b l e  de l ay .  The emphasis h e r e  should  be on 
speed and s e l e c t i v e n e s s  r a t h e r  t h a n  on comprehensive coverage.  T h i s  
s e r v i c e  shou ld  be performed by one c e n t r a l  agency such a s  t h e  N a t i o n a l  
Highway S a f e t y  I n s t i t u t e  Documentation Cen te r .  I t  is  a l r e a d y  p u b l i s h i n g  
a  f o r t n i g h t l y  b u l l e t i n  of r e c e n t  a c q u i s i t i o n s ,  Highway S a f e t y  L i t e r a t u r e .  
With g r e a t e r  speed i n  coverage ( t o  reduce  t h e  t ime  l a g  between p u b l i c a t i o n  
and announcement) and wider  s cope  t o  i n c l u d e  more j o u r n a l  l i t e r a t u r e ,  
t h i s  shou ld  be developed i n t o  a f a s t  cur ren t -awareness  s e r v i c e .  



9 .  TASK G :  ORGANIZATION AND OPERATING PROCEDURES 

The problem add re s sed  a s  Task G i s  t o  i n t e g r a t e  t h e  e lements  of 
t h e  c e n t e r  developed i n  p r e v i o u s  t a s k s  i n t o  a  comprehensive systems 
framework. The q u e s t i o n  t o  be  answered i s  what combina t ion  of p o t e n t i a l  
s e r v i c e s  and p o t e n t i a l  means of p r o v i d i n g  them b e s t  meets  t h e  o b j e c t i v e s  
of t h e  c e n t e r  and t h e  needs of t h e  u s e r s .  The i n f o r m a t i o n  r e q u i r e d  
t o  answer t h i s  q u e s t i o n  has  been d i s c u s s e d  i n  t h e  p r e v i o u s  t a s k s  and 
has  been d i s t i l l e d  i n t o  a  t h e s a u r u s  of sys tem r equ i r emen t s  o u t l i n e d  i n  
Tab l e  20 below. S i n c e  t h e  u s e r  i s  t h e  pr imary  t a r g e t  of t h c  i n f o r m a t i o n  
sys t em,  we w i l l  c o n s i d e r  a l t e r n a t i v e  systeni o r g a n i z a t i o n s  i n  t e rms  of 
t h e  end use  of i n f o r m a t i o n .  S e c t i o n  10  w i l l  d e t a i l  t h e  recommended 
o r g a n i z a t i o n  and implementa t ion  p l a n .  

I n  c o n s i d e r i n g  o r g a n i z a t i o n ,  i t  i s  a p p r o p r i a t e  t o  d i s c u s s  two 
d i s t i n c t  u s e r - o r i e n t e d  a c t i v i t i e s  of t h e  documentat ion cen t e r - - , t he  
"push" mechanisx ( i . e .  , t h e  a u t o m a t i c  d i s t r i b u t i o n  of m a t e r i a l s  t o  
prede te rmined  u s e r s )  and t h e  " p u l l "  mechanism ( d i s s e m i n a t i  on methods 
t h a t  p rov ide  i n f o r n a t i o n  t a  u s e r s  when they s e e  a  need f o r  i t  and a s k  
f o r  i t ) .  I n  Tasks A and B of t h i s  program, an  a t t e m p t  was made t o  
d e f i n e  f o r  each  of t h e s e  mechanisms t h e  number and t ype  of u s e r s ,  a s  w e l l  
a s  ( f o r  p u l l )  t h e  l i k e l y  number of r e q u e s t s  p e r  u n i t  t ime  and ( f o r  push) 
t h e i r  need f o r  i n £  o rma t i an .  

Needs f o r  i n f o r m a t i o n  o r  s e r v i c e  shou ld  be  e a s i l y  de t e rminab l e  by 
a s s i g n i n g  a v a l u e  t o  t h e  s e rv i ce s - -pe rhaps  i n  te rms  of f u t u r e  a c c i d e n t  
r e d u c t i o n .  While p r e d i c t i v e  games have been developed and p l ayed  t o  
i n v e s t i g a t e  such  problems,  t ime  and funds  d i d  n o t  pe rmi t  such  an approach 
i n  t h e  p r e s e n t  c o n t r a c t .  R a t h e r ,  a  r e a s o n a b l e  amount of s e r v i c e  was 
d e f i n e d  by a  combina t ion  of s t a t e d  needs  (of  i n t e r v i e w e d  u s e r s )  and of 
t h e  e x h i b i t e d  needs (of  c u r r e n t  u s e r s  of IISRIC). A summary of t h i s  
i n f o r m a t i o n  i s  p r e s e n t e d  i n  Tab l e s  2 1  and 2 2 .  

With t h i s  background,  t h r e e  in format ion-sys tem ar rangements  focused  
on t h e  p u l l  mechanisms a r e  shown i n  F i g u r e  15 .  (1)  f o l l ows  a  c e n t r a l i z e d  
and a u t o m a t i c  scheme, and has  d i r e c t  connec t i on  from u s e r s  t o  t h e  c e n t r a l  
s t o r e .  (3)  i s  n o t  f a r  from t h e  sys tem i n  e x i s t e n c e  t oday ,  w i t h  many 
l i b r a r y  a c t i v i t i e s  l o o s e l y  coo rd ina t ed  th rough p e r s o n a l  knowledge, 
l i b r a r y - a s s o c i a t i o n  d i r e c t o r i e s ,  t h e  t e l e p h o n e ,  and t h e  i n t e r l i b r a r y  l o a n  
sys tem.  ( 2 )  i s  a  h y b r i d  a r rangement ,  a r r i v e d  a t  by beginning  c e r t a i n  
c e n t r a l  f u n c t i o n s  ( c o o r d i n a t i o n  and d i s s e m i n a t i o n )  and augmenting c e r t a i n  
f u n c t i o n s  a t  p r imary  ( s a t e l l i t e  o r  sub-) c e n t e r s  ( e , g .  , s t a t e - o f - t h e - a r t  
r e p o r t s ,  l i t e r a t u r e  s e a r c h e s ) .  Both pr imary  and secondary  s u b c e n t e r s  
may communicate with t h e  NHSB c e n t e r ,  a s  indeed  may t h e  u l t i m a t e  u s e r s .  
Pr imary c e n t e r s ,  however, would be d i s t i n g u i s h e d  by more d i r e c t  
p a r t i c i p a t i o n  i.n t h e  d e s i g n  and development of t h e  sy s t em,  and i n  t h e i r  
a s s i s t a n c e  i n  s u r r o g a t i o n  o p e r a t i o n s  ( a b s t r a c t i n g  and /o r  i ndex ing  i n  
c e r t a , i n  s p e c i a l i z e d  f i e l d s )  o r  i n  p r o v i d i n g  a  r e g i o n a l  r e p o s i t o r y  ar.d 
l o c a l  r e t r i e v a l  s e r v i c e s .  I n  t ime ,  they  would be  l i k e l y  t o  have  a  more 
d i r e s t  ( s ay  t e l e t y p e )  connec t i on  ts a  c e n t r a l  b i b l i o g r a p h i c  s t o r e ,  where- 
a s  t h e  secondary  c e n t e r s  would be more l i k e l y  t o  c o n t i n u e  t o  o p e r a t e  by 
m a i l  o r  t e l ephone .  



TABLE 20 

SYSTEM REQUIREMENTS 

User-Oriented 
Provide  s e r v i c e s  respons ive  t o  u s e r s '  needs and requi rements  
Easy t o  use 
Timely response  
Local  acces s  p o i n t s  
Meet needs of an i n c r e a s i n g  number of u s e r s  
F l e x i b i l i t y  and r e spons ive  t o  a  wide range of r e q u e s t e r s '  

requi rements  f o r  s p e c i f i c i t y ,  r e c a l l ,  and r e l evance  
User i n f l u e n c e  v i a  feedback mechanisms 

Admin i s t r a t ive  
Coordina t ion  and implementat ion of o v e r a l l  p o l i c y  
Budget and l e g i s l a t i v e  p o l i c i e s  

I n t e r n a l  Sys tern Opera t ions  
Complete coverage 
Screening a c q u i s i t i o n s  by c r i t i c a l  review 
One l o c a t a b l e  copy 
Purging from a c t i v e  f i l e s  based on usage ,  age ,  e t c .  
Arch iva l  function--permanent r e t e n t i o n  of a t  l e a s t  one 

a c c e s s i b l e  copy 
Minimum redundant  s u r r o g a t i o n  
Minimum redundant  keyboarding 
Capab i l i t y  and s t a n d a r d i z a t i o n  
Timely process ing  
Document d i s t r i b u t i o n - - e f f i c i e n t ,  economic, t imely 

--minimum c o n s t r a i n t s  on d i s semina t ion  
E f f i c i e n t  a c q u i s i t i o n  and d i s semina t ion  of f o r e i g n  sou rce  

m a t e r i a l s  
Enhancement of o r a l  and o t h e r  i n fo rma l  communications media 
Informat ion  a n a l y s i s - - c a p a b i l i t y  f o r  i n t e g r a t i o n ,  c o r r e l a t i o n ,  

summaries, s t a t e s  of t h e  a r t ,  and i d e n t i f i c a t i o n  of 
i n fo rma t ion  gaps  

System Evolut ion  
Timely 
Minimum d i s r u p t i o n  
User-or ien ted  qua l i t y -a s su rance  program 
Cont inual  review of ope ra t ions  
System des ign  f o r  e f f i c i e n t  and t imely  m o d i f i c a t i o n  
Responsive t o  changes from u s e r s  needs and new technology 

Education and Tra in ing  
User should  be made aware of s e r v i c e s  
System des ign  f o r  minimum of o p e r a t o r  t r a i n i n g  



TABLE 21 

THE NEED FOR PULL-'TY PE MECHANISMS 

User 

1,000 
Researchers 

4,000 
Adminis t ra tors  

31,000 
P r a c t i t i o n e r s  

300 
Mass Media 
Representa t ives  

Many ( ? )  
Occasional  Users 

Type of need 

Documentation lending s e r v i c e  
Doc copies  
L i t .  s ea rchers  ( inc .  RIP) 
R e f e r r a l s  
Accident s t a t i s t i c s  
Request b ib l iograph ies  
Reference informat ion 

Research-in-progress r e p o r t s  
Request b i b l i o g r a p h i e s  
Accident s t a t i s t i c s  
Audiovisual  m a t e r i a l  ( f o r  

p r e s e n t a t i o n s )  
Documents/lending s e r v i c e  
Reference informat ion 
R e f e r r a l  s e r v i c e s  

Accident s t a t i s t i c s  
Audiovisual  m a t e r i a l s  
Documents / lending s e r v i c e  
Copies 
Reference informat ion 

Research-in-progress r e p o r t s  
Reques t b ib l iograph ies  
Accident s t a t i s  t i c s  
Audiovisual  m a t e r i a l  
R e f e r r a l  s e r v i c e s  
Documents / lending s e r v i c e  
Copies of documents 
Reference i n f o m a t i o n  

Accident s t a t i s  t i c s  
Reference informat ion 
Documents/lending s e r v i c e s  

Need i n  l e s s  than: 

1 day t o  2 weeks 
1 day t o  2 weeks 
2 wks. t o  1 month 
1 day 
1 day t o  1 week 
1 t o  4 weeks 
1. day 

1 month 
1 month 
1 day t o  1 week 

1 day t o  2 weeks 
1 day t o  2 weeks 
1 day 
1 day 

1 day t o  1 month 
1 day t o  2 weeks 
1 day t o  2 weeks 
1 day t o  2 weeks 
1 day 

1 day t o  1 week 
1 week t o  4 weeks 
1 day t o  1 week 
1 day t o  2 weeks 
1 day 
1 day t o  1 week 
1 day t o  1 week 
1 day 

1 t o  2 weeks 
1 t o  2 weeks 
1 week t o  2 w~eeks 
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FIGURE 15. PULL SYSTEMS 



Kochen (1 )  h a s  p o s t u l a t e d  a f u l l y  a u t o m a t i c  remote-access  informa- 
t i o n - r e t r i e v a l  system. Th i s  h y p o t h e t i c a l  sys tem s t o r e s  400 b i t s  of 
i n f o r m a t i o n  abou t  each of 1 ,000 ,000  documents i n  a c e n t r a l  d i g i t a l  s t o r e ;  
i t  is  acces sed  through e i t h e r  a t e l e t y p e w r i t e r  o r  a data-phone. I n  t h e  
l a t t e r  c a s e ,  r e sponses  a r e  p o s t u l a t e d  t o  emanate from a spoken word- 
s t o r a g e  u n i t  s o  t h a t  i n d i v i d u a l  u s e r s  can  communicate w i t h  t h e  s y s  tem 
by pushing  b u t  t o n s  and l i s t e n i n g  t o  t h e  r e sponse ,  Hypothes iz ing  1 ,000  
u s e r s  s h a r i n g  200 t e r m i n a l s ,  Kochen c a l c u l a t e s  a c o s t  of $178 f o r  a 
ha l f -hou r  r e t r o s p e c t i v e - s e a r c h  conversa t ion- -access  t o  t h e  sys tem be ing  
mGre o r  l e s s  immediate ( i . e . ,  l e s s  than  a working day ) .  T h i s  computat ion 
n e g l e c t s  t h e  c o s t  of deve loping  and up-dat ing t h e  c e n t r a l  s t o r e .  A 
r e c e n t  s e a r c h  performed by t h i s  i n s t i t u t i o n  a c t u a l l y  took  p l a c e  ove r  a 
p e r i o d  of s e v e r a l  weeks. The r e a d e r  might  c o n s i d e r  t h e  a d d i t i o n a l  e f f o r t  
r e q u i r e d  t o  per form t h e s e  s e r v i c e s  i n  one day. The r e q u e s t  was f o r  
l i t e r a t u r e  p e r t a i n i n g  t o  " c o n c r e t e  a l l o y s "  c o n t a i n i n g  f i b e r g l a s s ,  
p a r t i c u l a r l y  t h a t  t ype  of c o n c r e t e  modi f ied  w i t h  l a t e x  and g a l s s  f i b e r s .  
Cos t s  of t h i s  s e a r c h  can be broken down a s  f o l l o w s :  

(1) D i scus s ion  between t h e  u s e r  and t h e  l i b r a r i a n  $ 6.00 

(2 )  L i b r a r i a n ' s  s e a r c h  of  e x i s t i n g  l i t e r a t u r e  i n -  $ 90.00 
c l u d i n g  CAST, t h e  American Concre te  I n s t i t u t e ' s  
i ndex ,  t h e  Appl ied  Sc i ence  and Technology Index ,  
t h e  B r i t i s h  Technology Index ,  Chemical A b s t r a c t s ,  
Government Research and Development Repor t s  

( 3 )  Telephone c a l l s  t o  American Concre te  I n s t i t u t e ,  $ 40.QO 
P o r t l a n d  Cement A s s o c i a t i o n ,  Owens - I l l i no i s ,  
Owens-Corning-Fiberglass Co.,  and Wayne S t a t e  
U n i v e r s i t y  . 

(4) Search a c t i v i t i e s  a t  each  of t h e  c a l l e d  s o u r c e s  $ 90.00 

(5) Return  t e l ephone  c a l l s  $ 15.00 

(6)  C o l l a t i o n  of t h e  i n f o r m a t i o n  

( 7 )  Repor t  t o  t h e  u s e r  

T o t a l  

It i s  conce ivab l e  t h a t  t h e  same i n f o r m a t i o n  could  b e  o b t a i n e d  from 
an  automated s t o r e  a t  approximate ly  t h e  same c o s t ,  a l t hough  i t  i s  perhaps  
obvious  how e x t e n s i v e  such  a s t o r e  would have t o  be .  

Kochen con t inues  t o  compute t h e  same s e r v i c e  i n  t h e  c a s e  where 
1 ,000  u s e r s  s h a r e  on ly  a s m a l l  number of t e r m i n a l s ,  a c c e p t i n g  a d e l a y  
of a week o r  s o  i n  o b t a i n i n g  t h i s  i n f o r m a t i o n ,  and p o s t u l a t e s  t h a t  t h e  
c o s t  might  come down t o  something l i k e  $ 2 2  p e r  r e q u e s t .  T h i s  i s  a t  l e a s t  
comparable t o  t h e  p r e s e n t  c o s t  of a r e q u e s t  from t h e  Eng inee r ing  S o c i e t i e s  
L i b r a r y  ( $ 7 / h r , ) ,  where a r e t r o s p e c t i v e  s e a r c h  by manual t e chn iques  can 
r e s u l t  i n  an  anno ta t ed  b i b l i o g r a b h y  i n  about  two weeks. T y p i c a l  s e a r c h e s  
of t h i s  s o r t  ave rage  $50 t o t a l  c o s t .  

The "shared- te rmina l"  sys tem of Kochen could  be  thought  of a s  a 
s o r t  of h y b r i d  between t h e  d i s p e r s e d  and c e n t r a l i z e d  sys t ems ,  where each 



t e r m i n a l  was i n  f a c t  a  l i b r a r y  w i t h  a  w e l l  t r a i n e d  i n t e rmed ia ry  between 
t .he u s e r  and the  c e n t r a l  systc2m. Many r e q u e s t s  could  be f i l l e d  w i thou t  
a c c e s s  t:o t h e  c e n t r a l  s t o r e  i f  a  r ea sonab ly  up-to-date un ion  bi.bli.ography 
e x i s t e d ,  b u t  a  c e n t r a l  c o n t r o l  could  i n s u r e  t h a t  r o u t i n g  of r e q u e s t s  
o u t  of t h e  u s e r ' s  l o c a l  f a c i l . i t y  would be  e f f i c i e n t .  

E f f i c i e n t  usage  of a n  i n f o r m a t i o n - r e t r i e v a l  s y s  tem depends s t r o n g l y  
on t h e  u s e r ' s  knowledge of t h e  system. The key t o  usage  is  t o  g e t  
peop l e  in-volved i n  t h . ~  in format ion-sys tem a c t i v i t i e s  d i r e c t l y - - i . e . ,  bo th  
i n  t h e  i n p u t  and t h e  o u t p u t  f u n c t i o n s .  A t  a  l o c a l  t e c h n i c a l  l i b r a r y , ,  
f o r  example, t hose  who g e t  t h e  most u s e  o u t  of t h e  system a r e  t hose  who 
p u t  t h e  most i n t o  i t - , -c0nt : r ibu t ing  documents, sugges t i ng  s o u r c e s ,  a i d i n g  
i n  t h e  development: of a n  indexing  system, and t h e  l i k e .  A t  a  h i g h e r  
l e v e l ,  i t  seems t h a t  t h i s  same s o r t  of r e l a t i . o n s h i p  would be f r u i t f u l  
between a n a t i o n a l  c e n t e r  and t h e  v a r i o u s  p o s s i b l e  s a t e l l i t e  a c t i v i t i e s .  
I n d i v i d u a l s ,  a t  l e a s t  i n  t h e  f o r e s e e a b l e  f u t u r e ,  wil.1 seldom have t h e  
i n c l i n a t i o n  o r  knowledge t o  e n t e r  t h e  system a t  t h e  n a t i o n a l  l e v e l  b u t  
w i l l  c o n t i n u e  t o  query  t h e i r  l o c a l  f a c i l i t y .  Under Task ;: of t h i s  
r e p o r t ,  we asked a. n~.~mber of u s e r s  about  t h e i r  knowledge <.;I. u se  of 
n a t i o n a l  f ac i1 . i t i e . s  and found,  f o r  example, t h a t  w h i l e  many people  knew 
of t h e  Highway Research Board o r  t h e  N a t i o n a l  S a f e t y  Counc.il by name 
o r  r e p u t a t i o n ,  they d i d  n o t  know of and had n o t  used t h e i r  i n fo rma t ion  
a c t i v i t i e s .  Converse ly ,  many l i b r a r i a n s  i n  t h e  t r a n s p o r t a t i o n  f i e l d  
do know of such a c t i . v i t i e s .  

9 .1.  SYSTEM ALTEIWAL'IVES 

9 .1 .1 .  ALTERNATIVES FOR THE PULL MECHANISM. The pul 1 mechanism 
i s  an i n f o r m a t i o n - r e t r i e v a l  p roces s .  I t  can be  cons ide red  analogous t o  
t h e  r a d a r  p r o c e s s ,  where a  r a d a r  t r a n s m i t t e r  sends  o u t  a  r r q u e s t  ( s i g n a l )  
and r e c e i v e s  a  r e p l y  ( t h e  r e sponse ) ,  t h e  power of t h e  r e t u r n e d  s i g n a l  
be ing  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  d i s t a n c e  between t h e  r a d a r  and t h e  
r e f l e c t o r .  I n  s h o r t  form, t h e  r a d a r  e q u a t i o n  i s  u s u a l l y  g i v e n  a s :  

P P x G  x G  x u  
r =  t t r 

a4 
The i n f o r m a t i o n - r e t r i e v a l  c o u n t e r p a r t s  a r e  shown a t  t h e  r i g h t ,  where 

P  = t h e  power r e c e i v e d  r ( t h e  v a l u e  of t h e  i n fo rma t ion  
r e c e i v e d )  

Pt = t h e  power t r a n s m i t t e d  ( t h e  i n q u i r e r  ' s unders tanding  
of  how t o  u se  t h e  system) 

G t  = t h e  g a i n  of t h e  t r a n s -  ( t h e  bandwidth of t h e  communica- 
m i t t  i n g  an tenna  t i o n s  channel  from t h e  u s e r  t o  

t h e  l i b r a r y )  

G = t h e  g a i n  of t h e  r e c e i v i n g  ( t h e  bandwidth of t h e  communica- r 
an t enna  t i o n s  channel  from t h e  l i b r a r y  

t o  t h e  u s e r )  

0 = t h e  r a d a r  c r o s s - s e c t i o n  ( t h e  q u a l i t y  of t h e  l i b r a r y )  
of t h e  r e f l e c t i n g  o b j e c t  

d  = d i s t a n c e  between r a d a r  ( t h e  d i s t a n c e  and d e l a y  i n  g e t t i n g  
and r e f l e c t i n g  o b j e c t  a response)  



P can be  cons ide red  a s  ana logous  t o  t h e  u s e r ' s  unde r s t and ing  of t h e  t 
system. Educa t ing  t h e  u s e r  and f o s t e r i n g  h i s  p a r t i c i p a t i o n  i n  t h e  
a c t i v i t i e s  and development of t h e  i n f o r m a t i o n  system should  be  encouraged.  

Antenna g a i n s  G and G a r e  r e l a t e d  t o  e a s e  of u s e ,  e . g . ,  t h e  
f r form o r  fo rma t s  used I n  a  d i a l o g  w i t h  t h e  system--the query and respcmse. 

For  example, t h i s  f a c t o r  is  dependent  on t h e  l e v e l  o r  l e v e l s  of su r roga -  
t i o n  made a v a i l a b l e  t o  t h e  p a t r o n ,  and t h e  b r o w s a b i l i t y  of t h e  i n fo rma t ion  
system. 

The q u a l i t y  of t h e  l i b r a r y ,  a ,  can  be  d e f i n e d  by t h r e e  pa rame te r s :  
s p e c i f i c i t y ,  r e c a l l ,  and r e l e v a n c e .  Users  r e q u i r e  i n fo rma t ion  w i t h  
d i f f e r e n t  deg ree s  of spec i f i c i t y - - f rom t h e  b o i l i n g  p o i n t  of w a t e r  a t  
200 p s i  t o  a  g e n e r a l  d i s c u s s i o n  of v a p o r i z a t i o n .  Users  r e q u i r e  d i f f e r e n t  
deg ree s  of r e c a l l  o r  completeness  of t h e  i n fo rma t ion  a p p l i e d  t o  them, 
i . e . ,  of exhaus t i venes s  of r e t r i e v a l .  Users a l s o  r e q u i r e  d i f f e r e n t  
deg ree s  of r e l e v a n c e  of t h e  i n fo rma t ion  s u p p l i e d  t o  them, i . e . ,  of 
p r e c i s i o n  of r e t r i e v a l .  Thus, t h e  q u a l i t y  of t h e  l i b r a r y  depends on i t s  
a b i l i t y  t o  r e f l e c t  t h e  r equ i r emen t s  of d i f f e r e  t u s e r s .  8 

Dis t ance  and d e l a y  i n c o r p o r a t e d  i n  t h e  d  term have a s t r o n g  
i n v e r s e  r e l a t i o n s h i p  t o  t h e  v a l u e  of t h e  i n fo rma t ion  system t o  t h e  u s e r ,  
Although t h e  r a d a r  e q u a t i o n ' s  exponent  of f o u r  may be t o o  l a r g e ,  i t  
i l l u s t r a t e s  t h e  p o i n t  t h a t  t h e  v a l u e  of i n fo rma t ion  t o  t h e  u s e r  f a l l s  
of s h a r p l y  w i t h  t ime.  

Using t h i s  e q u a t i o n  a s  a  b a s i s  f o r  d i s c u s s i o n ,  we might  c o n s i d e r  
a l t e r n a t i v e  approaches  t o  t h e  o r g a n i z a t i o n  of a, documentat ion e f f o r t  i n  
highway s a f e t y .  I t  i s  c l e a r  t h a t  t h e  g r e a t e s t  u s e r  unde r s t and ing  (P ) t 
and t h e  b e s t  communications (G and Gr) e x i s t  a t  t h e  l o c a l  l i b r a r y  where 

t 
d i s t a n c e  and d e l a y  (d)  a r e  r e l a t i v e l y  s m a l l .  A  h igh  deg ree  of r e sponse  
i s  developed t o  more f r e q u e n t  communications. The d i f f i c u l t y  i s  t h a t  
few i f  any l o c a l  l i b r a r i e s  can  c u r r e n t l y  be  s e l f - s u f f i c i e n t  i n  t h e  s e n s e  
of c o n t a i n i n g  t h e  u n i v e r s e  of highway s a f e t y  l i t e r a t u r e .  

Converse ly ,  i t  i s  n o t  d i f f i c u l t  t o  p i c t u r e  a  s i n g l e  c e n t e r  w i t h  
tremendous s t o r a g e  c a p a b i l i t y ;  b u t  t h e  a b i l i t y  of u s e r s  t o  unders tand  
i t ,  t h e  chance f o r  f i l t e r i n g  (impedance) i n  t h e  communications channe l s ,  
and t h e  i n c r e a s e d  d i s t a n c e  and d e l a y  f a c t o r s  i n t r o d u c e  many problems. 

We can hypo thes i ze  t h a t  e i t h e r  t h e  "pure' '  sys tems  above ( i .  e m  , 
many s e l f - s u f f i c i e n t  f a c i l i t i e s  o r  a  s i n g l e  one) could  be  des igned  t o  
y i e l d  t h e  same performance.  I n  t h e  former c a s e ,  each l i b r a r y  would 
have t o  p roces s  r edundan t ly  a  r a t h e r  complete  s e t  of t h e  l i t e r a t u r e ,  
whereas a  c e n t r a l  f a c i l i t y  would have t o  have  e x t e n s i v e  communications 
c a p a b i l i t y ,  a  con t inu ing  educa t i on  program t o  t r a i n  t h e  many p o s s i b l e  
u s e r s  i n  t h e  b e s t  methods of i n t e r r o g a t i n g  t h e  system, and an  a g g r e s s i v e  
a c q u i s i t i o n  program t o  a s s u r e  broad coverage.  

We conc lude ,  however, t h a t  a  h y b r i d  sys tem i n v o l v i n g  d i r e c t  
communication w i th  t h e  l o c a l  l i b r a r y ,  augmentat ion of t h e  l o c a l  l i b r a r y ' s  
c a p a b i l i t i e s  by t h e  e x i s t e n c e  of a  union c a t a l o g ,  and t h e  development of 
s t r o n g  t i e s  among t h e  v a r i o u s  f a c i l i t i e s  w i l l  l e a d  t o  a  much improved 
p u l l  s e r v i c e .  



9 . 1 . 2 .  ALTERNATIVES FOR THE PUSH MECHANISM. C l e a r l y ,  t h e  push 
mechanism of d i s s e m i n a t i o n  t o  a l l .  u s e r s  d i c t a t e s  a  c e n t r a l l y  o r g a n i z e s  
and c o o r d i n a t e d  o p e r a t i o n .  Th ree  a l t e r n a t i v e  a r rangements  p a r a l l e l i n g  
t h o s e  of F i g u r e  1 5  a r e  shown, i n  F i g u r e  1 6 .  The f u l l y  c e n t r a l i z e d  sys tem 
does  a l l  of i.ts own, a c q u i s i t i o n  and p r o c e s s i n g ,  and d i s t r i b u t e s  i t s  o u t p u t  
d i r e c t l y  t o  i n d i v i d u a l  u s e r s .  The i s o l a t e d  sy s t em,  n o t  mucl~ d i f f e r e n t  
from what c u r r e n t l y  e x i s t s ,  a c q u i r e s  an  amount of i n £  ormat ion  l i m i t e d  
by i t s  own budget  and i n t e r e s t s  and d i s t r i b u t e s  i t s  o u t p u t  t o  a s e l e c t  
g roup  of u s e r s .  Only wea.k cou~municat ion e x i s t s  between pr imary  c e n t e r s  
( e . g .  , NSC l i b r a r y  r e c e i v e s  tlie BPR a c q u i s i t i o n  l i s t ) .  T h i s  s i t u a t i o n  
p r e s e n t s  a  con fus ing  and d i s o r d e r l y  a r r a y  of s o u r c e s  t o  t h e  u s e r .  

The h y b r i d  sys tem ( 2 )  c e n t r a l i z e s  t h e  d i r e c t i o n  of p u b l i s h i n g  
f u n c t i o n s  of s e v e r a l  pri.mary c e n t e r s .  I t  may d i s t r i b u t e  m a t e r i a l  
d i r e c t l y  t o  many u s e r s  ( e  . g .  , bureau  c o n t r a c t o r s ) ,  second,lry l i b r a r y  
f a c i l i t i e s  ( such  a s  t h e  IACP l i b r a r y )  , c e r t a i n  key i n d i v i d u a l s ,  and 
i n d i r e c t l y  t o  many o t h e r  u s e r s  th rough t h e  pr imary  c e n t e r s .  

A c q u i s i t i o n  of m a t e r i a l  f o r  t h e  h y b r i d  sys tem may be  d i r e c t  o r  
t l~rougl i  s e l e c t e d  pr imary  c e n t e r s  s p e c i a l . i z i n g  i n  p a r t i c u l a r  f i e l d s .  
Pr imary c e n t e r s  (and o t h e r s )  may p r e p a r e  s t a t e - o f - t h e - a r t  r e p o r t s ,  may 
a b s t r a c t  and index  documents,  and shou ld  f eed  back d e s i g n  i n fo rma t ion  
c o n t i n u a l l y  t o  t h e  c e n t r a l  f a c i l i t y  s o  a s  t o  m a i n t a i n  a  p e r t i n e n t  and 
u s e f u l  o p e r a t i o n .  

We thus  recommend t h e  development of a  h y b r i d  sys tem i n c o r p o r a t i n g  
s t r o n g  c e n t r a l  c o n t r o l  of d i s s e m i n a t i o n  a s  a  p a r t  of t h e  n a t i o n a l  
highway s a f e t y  documenta t ion  e f f o r t .  O the r  sys tem r equ i r emen t s  must be  
met  i n  t h e  a r e a s  of a d m i n i s t r a t i o n ,  i n t e r n a l  s y s  tern o p e r a t i o n s ,  s y s  tems 
e v o l u t i o n ,  and e d u c a t i o n  and t r a i n i n g .  Each of t h e s e  p o i n t s  w i l l  b e  
c o n s i d e r e d  i n  t u r n  t o  a r r i v e  a t  a  comprehensive s e t  of recommendations. 

9 . 2 .  A RECOMMENDED NHSDC SYSTEM 

F igu re  1 7  d i s p l a y s  t h e  sys tem recommended a s  a  r e s u l t  of t h i s  
s t u d y .  I t  is  a  network making u se  of s e v e r a l  e x i s t i n g  f a c i l i t i e s  and 
c a p a b i l i . t i e s ,  augmented by a  c o o r d i n a t i o n  and communications f u n c t i o n  
t o  b e  p rov ided  by t h e  N a t i o n a l  Highway S a f e t y  Bureau. 

S e v e r a l  l e v e l s  of a c t i v i t y  a r e  i n d i c a t e d :  F i r s t ,  t h e  NHSB w i l l  
s e r v e  t o  , c o o r d i n a t e  a l l  p e r t i n e n t  a c t i v i t i e s  w i t h i n  t h e  network.  For  
d i s c u s s i o n  pu rposes ,  t h e  NHSB a c t i v i t y  i s  d e s c r i b e d  i n  two p a r t s - - t h e  
c e n t r a l  c o n t r o l  and i t s  own i n t e r n a l  i n f o r m a t i o n  c e n t e r .  The l a t t e r  i s  
one of s e v e r a l  p r imary  c e n t e r s - - t h e  o t h e r s  be ing  t h e  Highway Research  
I n f o r m a t i o n  S e r v i c e ,  t h e  S a f e t y  Research  I n f o r m a t i o n  S e r v i c e ,  and t h e  
Highway S a f e t y  Research  I n f o r m a t i o n  C e n t e r .  L i b r a r i e s  a s s o c i a t e d  w i t h  
t h e s e  s a t e l l i t e  c e n t e r s  a r e  i n d i c a t e d  i n  t h e  boxes ,  P r o v i s i o n  i s  made 
( d o t t e d  l i n e s )  f o r  expans ion  t o  i n c l u d e  s e v e r a l  a d d i t i o n a l  pri.mary 
c e n t e r s  t o  cove r  e i t h e r  r e g i o n a l  o r  s p e c i a l i s t  a c t i v i t i e s .  Although a  
f i r m  recommendation i s  n o t  made, i t  seems l i k e l y  t h a t  one of t h e s e  
shou ld  be  on t h e  West Coas t  ( f o r  e::ample, a t  t h e  NHSB o f f i c e s ,  a t  ITTE, 
a t  GE TEMPO) and one on t h e  E a s t  Coas t  ( f o r  example,  a t  NYU f o r  s a f e t y  
ed .uca t ion ,  a t  The T r a v e l e r s  Research C e n t e r ,  o r  e l s e w h e r e ) .  Secondary 
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c e n t e r s  can be  cons ide red  a s  a l a r g e  number of l oca l .  l i b r a r y  a c t i v i t i e s  
s e r v i n g  a  unique s e t  of u s e r s .  Such secondary  c e n t e r s  may be  c l o s e l y  
a l l i e d  t o  a  pri.mary c e n t e r  (such a s  t h e  NBS a c t i v i t y  and t h e  NHSB) or: 
may b e  r a t h e r  l o o s e l y  t i e d  t o  e i t h e r  t 'he n a t i o n a l  o r  a  s a t e l l i t e  cen.l:er. 

A c q u i s i t i o n  of m a t e r i a l  l e a d i n g  t o  a  union c a t a l o g  would be 
accomplished by t h e  v a r i o u s  primary c e n t e r s ,  t h e  workload t o  be  d i v i d e d  
acco rd ing  t o  i n d i v i d u a l  c a p a b i l i t i e s .  S p e c i f i c  ass ignments  shnu ld  be  
d i s c u s s e d  i n  committee,  w i t h  the  f i n a l  dec i . s ion  r e s t i n g ,  of c o u r s e ,  
w i t h  t h e  chairman.  A sugges t ed  p r e l i m i n a r y  d i s t r i b u t i o n  of ass ignments  
would i n c  Jude government r e p o r t s  ( excep t  highway eng inee r ing )  through 
NHSB, highway eng inee r ing  through HRIS, b e h a v i o r a l  psychology and 
e d u c a t i o n  through SRIS, au tomot ive  eng inee r ing  and med ica l  through HSRTC. 
The committee i n d i c a t e d  on t h e  diagram would c o n s i s t  of one r e p r e s e n t a t i v e  
from each  primary c e n t e r  w i t h  a  chairman from t h e  NHSB c e n t e r .  Both 
j o u r n a l  and r e p o r t  l i t e r a t u r e  would be  acqu i r ed  and indexed i n  t h i s  
manner. 

A t e n t a t i v e  o r g a n i z a t i o n  diagram of t h e  NHSB a c t i v i t y  i s  shown 
as F i g u r e  18 .  The f u n c t i o n s  of t h e  l o c a l  i n f o r a m t i o n  c e n t e r  and of 
c o o r d i n a t i o n  of t h e  network a r e  shown s e p a r a t e l y .  T 1 1 ~  f u n c t i o n s  of 
i n t e r n a l  a d m i n i s t r a t i o n  i n c l u d e  t h e  l o c a l  i n f o r m a t i o n  c e n t e r  a s  w e l l  a s  
o t h e r  a c t i v i t i e s ,  e . g . ,  hand l ing  of p r o p o s a l s  and a u d i o v i s u a l s .  Remote 
s a t e l l i t e s  a r e  i n d i c a t e d  a s  be ing  moni tored  by t h e  c o o r d i n a t i o n  s e c t i o n  
w i t h i n  t h e  bureau .  

9 .3 .  COST-EFFECTIVENESS ANALYSIS 

9 .3 .1 .  INTRODUCTION. C o s t - e f f e c t i v e n e s s  a n a l y s e s  seem t o  be t h e  
o r d e r  of t h e  day ,  and i t  would be  a  coup t o  develop  a  meaningful  a n a l y i i s  
i n  connec t ion  wi th  t h i s  i n fo rma t ion -cen te r  program (2-6 ) .  P a s t  
i n v e s t i g a t o r s  have l i m i t e d  t h e i r  conc lus ions  t o  t h e  a p p r o p r i a t e  pe rcen tage  
of a  t o t a l  R&D budget  which s h a l l  be s p e n t  on in fo rma t ion  handling--  
b a s i n g  t h e i r  d e c i s i o n  on even more remote d e c i s i o n s  of t h e  same s o r t .  

Be l fou r  (A lbe r t  J .  B e l f o u r ,  "Financing In fo rma t ion  Ana lys i s  
Cen te r s " ,  Proceedings  of t h e  F i r s t  Ad-Hoc Forum of S c i e n t i f i c  and 
T e c h n i c a l  In fo rma t ion  Ana lys i s  Center  Managers, D i r e c t o r s ,  and P r o f e s s i o n a l  
A n a l y s t s ,  h e l d  a t  B a t t e l l e  Memorial I n s t i t u t e ,  Nov. 9-11, 1965) i n d i c a t e s  
t h a t  a  c h i e f  v a l u e  of h i s  Mechanical  P r o p e r t i e s  Data Center  i s  t o  
e l i m i n a t e  n e e d l e s s  d u p l i c a t i o n  o r  r e s e a r c h .  Cost  of o b t a i n i n g  from t h e  
f i l e s  f o r  t h e  f i r s t  t ime d a t a  wor th  $15,000 i n  r e s e a r c h  s a v i n g s  i s  
approximate ly  $150 ( o r  1 % ) .  The v a l u e  is r e a l i z e d ,  however, only  i f  
peop le  make use  of t h e  in fo ramt ion  c e n t e r .  

Wal ter  Ca r l son ,  fo rmer ly  d i r e c t o r  of  t e c h n i c a l  i n f o r m a t i o n  f o r  
DOD, h a s  i n d i c a t e d  t h a t  t h e  i n f o r m a t i o n  a c t i v i t y  i n  many o r g a n i z a t i o n s  
h a s  cont inued t o  e x i s t  when on ly  3  t o  5  p e r c e n t  of t h e  o r g a n i z a t i o n  
a r e  u s e r s  and a r e  r e s p o n s i b l e  f o r  i n i t i a t i n g  t h e  flow of infornzat ion t o  
a  much l a r g e r  number of u s e r s .  The p o i n t  made h e r e  i s  t h a t  a  t o t a l  
count  of usage  of an in fo rma t ion  f a c i l i t y  i s  n o t  i n d i c a t i v e  of t h e  
u l t i m a t e  d e s t i n a t i o n  of t h e  i n f o r m a t i o n ,  and t h a t  even a  l i g h t l y  used 
c e n t e r  may be  per forming a  ve ry  u s e f u l  f u n c t i o n .  



E v a l u a t i o n  f o r  c o s t - e f f e c t i v e n e s s  a n a l y s i s  might  b e t t e r  be 
cons ide red  a s  a  management-control technique .  Every e f f o r t  shou ld  be  
made t o  measure t h e  s e r v i c e s  provided  i n  terms of number of u s e r s  and 
r e p e a t  u sage ,  and by keeping t r a c k  of i n c i d e n c e  of c r i t i c a l  u s e r  of 
i n fo rma t ion .  I n t e r n a l  i n f o r m a t i o n  r a t e  (document-processing r a t e ) ,  
r e c a l l  p r e c i s i o n ,  e t c . ,  should  a l s o  be  accounted  f o r  p e r i o d i c a l l y .  The 
p o t e n t i a l  f o r  mathemat ica l  modeling should  be cons ide red  (7-11). 

9 .3 .2 .  BUDGET PLANNING. The network system sugges t ed  i n  t h i s  
r e p o r t  i s ,  t o  a  g r e a t  e x t e n t ,  an augmenta t ion  of e x i s t i n g  f a c i l i t i e s .  
For  t h e  most p a r t ,  development c o s t s  of p r e s e n t  a c t i v i t i e s  have  been 
borne  by t h e  i n d i v i d u a l  f a c i l i t i e s  o r  t h e i r  sponso r s ,  and i t  i s  e v i d e n t  
t h a t  many of t h e s e  u n i t s  w i l l  c o n t i n u e  t o  r e c e i v e  a p o r t i o n  of t h e i r  
s u p p o r t  from o t h e r  s o u r c e s .  

We c o n t r a s t  t h i s  s i t u a t i o n  wi th  t h a t  e x i s t i n g  i n  t h e  E R I C  sys tem,  
i n  which a l l  c l e a r i n g h o u s e s  a r e  f u l l y  suppor t ed  by f e d e r a l  f u n d s ,  
a l t hough  they  i n  t u r n  a r e  g e n e r a l l y  a s s o c i a t e d  wi th  c e n t e r s  of  e x c e l l e n c e  
i n  v a r i o u s  p a r t s  of t h e  coun t ry .  The ERIC budget  a l lows  approximate ly  
$150,000 p e r  y e a r  f o r  each  of t h e  18 c l e a r i n g h o u s e s ,  a l t hough  a  few 
o p e r a t e  a t  s u b s t a n t i a l l y  h i g h e r  budgets  t han  t h i s  (up t o  $500,000) .  
The c e n t r a l  o f f i c e  budget  f o r  E R I C  has  n o t  been determined i n  t h e  c o u r s e  
of t h i s  s t u d y ,  b u t  t h e r e  a r e  approximate ly  6 p r o f e s s i o n a l  peop le  
a s s o c i a t e d  w i t h  t h e  h e a d q u a r t e r s  o p e r a t i o n .  

With t h i s  background we p r e s e n t  a  c o s t  s chedu le  f o r  o p e r a t i o n s  
neces sa ry  t o  accomplish t h e  above t a s k s :  

(1) A c q u i s i t i o n  and P r o c e s s i n g  Cos t s :  Cos t  i n f o r m a t i o n  h e r e  i s  
based. p r i m a r i l y  on o p e r a t i n g  expe r i ence  a t  HSRIC. Table  23 p r e s e n t s  
t h e  man-hours p e r  docunient p r e s e n t l y  used i n  t h e  a c q u i s i t i o n ,  c a t a l o g i n g ,  
key-punching , i ndex ing ,  a b s t r a c t i n g  , p r i n t i n g ,  and f i l i n g  , and t h e  super -  
v i s i o n  of t h e s e  f u n c t i o n s ,  A t  c u r r e n t  wage r a t e s ,  i n c l u d i n g  overhead ,  
t h i s  c o s t s  approximate ly  $9 p e r  document ( s e e  Tab le  2 4 ) .  I n  a d d i t i o n ,  
computer t ime ,  document pu rchas ing ,  and p r i n t i n g  s u p p l i e s  and m a t e r i a l  
c o s t s  c u r r e n t l y  average  $3.65 p e r  document. 

TABLE 23 

HSRIC ACQUISITION AND PROCESSING EFFORT 

Func t ion  
A c q u i s i t i o n  
Ca ta log ing  
Keypunching 
Indexing  
A b s t r a c t i n g  
P r i n t i n g  
F i l i n g  
S u p e r v i s i o n  

Man-hours p e r  Document 
.4 
.33 
.05 
- 2 5  
. 13  
-11 
0 5 
.33 - 

T o t a l  



TABLE 24 

AC(]UISITION COSTS FOR 6000 DOCUMENTS PER YEAR 

250 Magazine s u b s c r i p t i o n s  @ 20=$5000 
600 Books @ $14 = $8400 $19,400 $3 .20  
Xerox c o p i e s  $6000 

P r i n t i n g  s u p p l i e s  .25 

Computer t ime ( t o  t a p e  form) 

Sub t o t a l  

Wages ( s e e  Tab le  23) 
( 2  man hour s  p e r  document 

@ $4.50) 9.00 
T o t a l  $12.65 

We have  assumed f o r  t h i s  computat ion t h e  fo l lowing  c o n d i t i o n s .  
I n p u t  t o  t h e  sys tem w i l l  b e  through one of s e v e r a l  s a t e l l i t e  i n f o r m a t i o n  
c e n t e r s  and w i l l  c o n s i s t  of an  i n i t i a l  e n t r y  and a  subsequent  annua l  
i n p u t  a s  d e s c r i b e d  i n  Tab le  25. Rules f o r  e n t r y  r e q u i r e  a t  l e a s t  one 
copy of each  document somewhere i n  t h e  system. Except  f o r  j o u r n a l  
a r t i c l e s  and documents o l d e r  t h a n ,  s a y  f i v e  y e a r s ,  a  copy shou ld  be 
a v a i l a b l e  a t  t h e  NHSB l i b r a r y ,  a l t hough  d u p l i c a t e  c o p i e s  may e x i s t  a t  
any of t h e  s a t e l l i t e s .  

TABLE 25 

ACQUISITION AND PROCESSING COSTS 

(18,000 I n i t i a l  Documents p l u s  15 ,000 p e r  Year) 

I n i t i a l  # I n i t i a l  Cos t  Annual Annual $ 
HSRI 2,500 1 ,000 
SRIS 3,500 1 ,000 
HSRIC 8,000 8 ,000 
NHSB 3,000 5,000 
Othe r  (Fu tu re )  5,000 -- 

T o t a l  18,000 $162,000 15,000 $190,000 

E f f e c t i v e l y ,  t h e  bu reau  l i b r a r y  would c o n t a i n  t h e  sum of a l l  
documents i n  t h e  sys tem,  e x c e p t  f o r  c e r t a i n  j o u r n a l  a r t i c l e s  and t h e  o l d e r  
l i t e r a t u r e .  A c u t o f f  a t  f i v e  y e a r s  f o r  o l d e r  l i t e r a t u r e  i s  sugges t ed  b u t  
i s  obv ious ly  s u b j e c t  t o  r ec .ons ide ra t ion .  

I n i t i a l  c o s t s  of a c q u i r i n g  t h e  t o t a l  co l l . ec t ion  of  t h e  s e v e r a l  
l i b r a r i e s  would l i k e l y  be s p r e a d  ove r  more than  a  y e a r  and might  b e  
preceded by an exchange of c a r d  f i l e s  among t h e  p r i n c i p a l  l i b r a r i e s  a s  a  
p r e l i m i n a r y  union  c a t a l o g .  

( 2 )  A c q u i s i t i o n  of Research-In-Progress I n f o r m a t i o n  and I ts  Cost :  
We have  recommended t h a t  t h e  c u r r e n t  r e sea rch - in -p rogres s  a c t i v i t i e s  of 
t h e  N a t i o n a l  S a f e t y  Counc i l  and t h e  Highway Research  I n f o r m a t i o n  S e r v i c e  



b e  tapped  t o  t h e  f u l l e s t  p o s s i b l e  e x t e n t  i n  c r e a t i n g  a  highway s a f e t y  
r e sea rch - in -p rog re s s  f i l e .  One sugges t ed  method f o r  accompl ish ing  t h i s  
would b e  f o r  t h e  annua l  i ndex  t o  be  p u b l i s h e d  by HRIS ( s e e  n e x t  s e c t i o n )  
w i t h  c o n t r i b u t i o n s  from t h e  v a r i o u s  p a r t i c i p a t i n g  l i b r a r i e s  and informa- 
t i o n  a c t i v i t i e s .  

Under p r e s e n t  c i r cums tances ,  t h e  Highway Research Board has  
a c c e p t e d  such  i n f o r m a t i o n  from many a c t i v i t i e s  w i t h o u t  cha rge ,  a l t hough  
a s  no t ed  below a cha rge  i s  made a t  o u t p u t ,  No a t t e m p t  i s  made t o  c o s t -  
a n a l y z e  t h e  a c q u i s i t i o n ,  p r o c e s s i n g ,  and s t o r a g e  h e r e ,  a s  n e g o t i a t i o n  
seems l i k e l y .  

(3) Push Opera t ions  and T h e i r  Cos t s :  Although t h e  d e t a i l s  of 
push s e r v i c e s  a r e  s u b j e c t  t o  m o d i f i c a t i o n ,  f o r  c o s t - a n a l y s i s  pu rposes  
we assume t h e  f o l l o w i n g :  

( a )  A fast-announcement  s e r v i c e  every  two weeks ( 6  pages ,  
5 ,000  c o p i e s )  cove r ing  t h e  most  impor t an t  r e p o r t s  and 
r e s e a r c h  a c t i v i t i e s .  

(b)  Annual r e sea rch - in -p rog re s s  r e p o r t  (600 pages ,  1 ,000  
c o p i e s ) .  

( c )  An a b s t r a c t  j o u r n a l - - q u a r t e r l y  a t  f i r s t ,  l a t e r  monthly 
(up t o  600 p a g e s l q u a r t e r ,  1 ,000  c o p i e s ) .  

(d)  An annua l  un ion  b i b l i o g r a p h y  (2,400 pages ,  1 ,000  c o p i e s )  
c o n s i s t i n g  of  r e p u b l i c a t i o n  of t h e  y e a r ' s  a b s t r a c t  
j o u r n a l s  w i t h  a  cumula t ive  i ndex  i n c l u d i n g  former  y e a r s .  

Cos ts*  of a c q u i s i t i o n  of t h e  m a t e r i a l  f o r  t h e s e  p u b l i c a t i o n s ,  
i n c l u d i n g  p r e p a r a t i o n  i n  d i g i t a l  form, have been  accounted  f o r  above. 
I n  Tab le  26, we compute t h e  c o s t  of (1)  p r i n t i n g  o u t  ( 2 )  s o r t i n g  t h e  
i n d e x e s ,  and (3)  p u b l i c a t i o n  and d i s t r i b u t i o n .  

S t a t e - o f - t h e - a r t  r e p o r t s  a r e  cons ide red  a s  a  p a r t  o f  t h e  push 
sys tem.  We e s t i m a t e  f o u r  r e p o r t s  p e r  y e a r  a t  $50,000 p e r  r e p o r t ,  b u t  
i t  i s  obv ious ly  dependent  on many f a c t o r s  and could  r ange  wide ly  from 
t h i s  v a l u e .  

(4) P u l l  Ope ra t ions  and T h e i r  Cos ts  ( s e e  T a b l e  27) : The 
p r i n c i p a l  p u l l  o p e r a t i o n s  a r e  r e q u e s t s  f o r  documents, f o r  r e f e r r a l s ,  
f o r  r e sea rch - in -p rog re s s  s e a r c h e r s ,  o r  f o r  s p e c i a l  b i b l i o g r a p h i e s .  While 
i t  is  d i f f i c u l t  t o  p r e d i c t  t h e  number of such  c a l l s  which w i l l  appea r  i n  
a  y e a r ' s  t ime ,  i t  is  p o s s i b l e  t o  l i m i t  t h e  number of r e q u e s t s  by 
s t r u c t u r i n g  t h e  sys tem.  D e t a i l e d  r e c o r d s  can be  k e p t  of t h e  n a t u r e  and 
number of r e q u e s t s ,  and t h e  cha rges  f o r  s e r v i c e  can  b e  v a r i e d  a s  
a p p r o p r i a t e .  

For example, i t  i s  expec t ed  t h a t  bu reau  r e q u e s t s  would r e c e i v e  
f i r s t  p r i o r i t y ,  fo l lowed by c o n t r a c t o r  r e q u e s t s .  I n  t h e  l a t t e r  c a s e ,  we 
presume t h a t  s h o r t  q u e r i e s  would b e  handled  w i t h o u t  cha rge ,  b u t  t h a t  
l o n g e r  s e a r c h e s  ( s a y ,  t h o s e  r e s u l t i n g  i n  a  s p e c i a l  b i b l i o g r a p h y )  might  
b e  charged  t o  t h e  c o n t r a c t .  The d i v i d i n g  l i n e  between t h e s e  two 
s e r v i c e s  cou ld  be  a d j u s t e d  t o  t h e  d e s i r e d  l e v e l .  

* c o s t s  based  on u s e  of commercial p r i n t i n g ,  IBM 1401 computer ,  from 
e x p e r i e n c e  a t  HSRIC. 



TABLE 26 

ANNUAL COSTS OF PUSH SERVICES 

a .  F a s t  Announcement, 5000 c o p i e s ,  6  pages ,  biweekly p u b l i c a t i o n  

P r i n t i n g  $465 
Address i n n  4 0  - 
1'0s t a g e  100 - 

$575 x 26 weeks = $14,950 

b .  Research  I n  P r o g r e s s  Repor t ,  Annual 

P r i n t i n g  $6000 
M a i l i n g  750 - 

$6750 

c .  Abs t r a . c t  J o u r n a l ,  Q u a r t e r l y ,  1000 c o p i e s ,  600 pages 

P r i n t i n g  $1500 
M a i l i n g  - 300 

$1800 x 4  q u a r t e r s  = $7200 

d .  Union B i b l i o g r a p h y ,  Annual ,  1000 c o p i e s ,  2400 pages 

P r i n t i n g  $6000 
Mai l ing  750 

$6750 

e. Computer S e r v i c e s ,  P r i n t o u t  and Index  P r e p a r a t i o n  (a-d) = $2000 

T o t a l  (a-e): $14,950 + $6750 + $7200 + $6750 + $2000 = $37,650 

TABLE 27. ANNUAL COSTS OF PULL SERVICES 

I t em 

B i b l i o g r a p h i c  Sea rches  f o r  C o n t r a c t o r  
E x t e n s i v e  manual  s e a r c h e s  f o r  C o n t r a c t o r s  
Simple r e q u e s t s  
NHSB L o c a l  Copying Cos t s  ( ~ n r e i m b u r s e d )  
Lending Losses ,  P o s t a g e ,  Misc.  

TOTAL : 



S e r v i c e s  t o  n o n c o n t r a c t o r s  f a l l  i n t o  two c a t e g o r i e s .  The f i r s t  i s  
t h e  r e l e a s e  and d i s t r i b u t i o n  of t h e  b u r e a u ' s  own p u b l i c a t i o n s - - c o p i e s  
of s t a n d a r d s ,  o r  o t h e r  m a t e r i a l  d e s c r i p t i v e  of t h e  b u r e a u ' s  a c t i v i t i e s .  
We assume t h a t  s i m p l e  r e q u e s t s  o f  t h e  s o r t  w i l l  b e  f i l l e d  from s t o c k  
w i t h o u t  cha rge .  Secondly ,  computer s e a r c h e s  shou ld  b e  handled  a t  cost--  
much a s  i s  c u r r e n t l y  done by H R I S .  S i m i l a r l y ,  e x t e n s i v e  l i t e r a t u r e  
s e a r c h e s  s h o u l d  p robab ly  be  b i l l e d  a t  c o s t .  The e x c e p t i o n  t o  t h i s  
r u l e  i s  t h a t  t h e r e  may b e  s p e c i f i c  a r e a s  which t h e  bu reau  w i shes  t o  
favor--perhaps g e n e r a l l y  t o  s u p p o r t  (wi th  l i t e r a t u r e )  someone's e f f o r t s  
i n  a l c o h o l i c  v e h i c l e - o p e r a t o r  r e s e a r c h .  I n  such  i n s t a n c e s ,  t h e  b u r e a u  
might  abso rb  t h e  c o s t s  o f  r e l a t e d  s e a r c h e s .  

A s p e c i a l  g roup  of n o n c o n t r a c t i n g  u s e r s  i s  found i n  media.  P o l i c i e s  
f o r  f u r n i s h i n g  p u l l  i n f o r m a t i o n  t o  news s e r v i c e s ,  magazine w r i t e r s ,  e t c . ,  
must be  s e t  by t h e  b u r e a u ,  a l t h o u g h  i t  i s  l i k e l y  t h a t  t hey  w i l l  b e  some- 
what more l i b e r a l  t h a n  s e r v i c e s  t o  t h e  g e n e r a l  p u b l i c .  It i s  beyond t h e  
s cope  of t h e  p r e s e n t  c o n t r a c t  t o  do more t han  s u g g e s t  t h a t  a  p o l i c y  must 
e x i s t  . 

For a  t r i a l  c o s t  e s t i m a t e ,  l e t  us  assume t h a t  each of 100 c o n t r a c t o r s  
r e q u e s t s  one b i b l i o g r a p h i c  s e a r c h  and one r e sea rch - in -p rog re s s  s e a r c h  
p e r  y e a r .  A s  a  g u i d e  we p r e s e n t  t h e  c u r r e n t  H R I S  s e a r c h  cha rges  f o r  
s i m i l a r  a c t i v i t i e s .  F i r s t ,  f i n a n c i a l  s u p p o r t e r s  o f  HRB a r e  g i v e n  a  
q u o t a  f o r  f r e e  s e r v i c e .  A f t e r  t h i s  quo t a  is  suceeded t hey  a r e  charged  
a t  t h e  same r a t e  a s  f avo red  u s e r s ,  which i s  t h e  a c t u a l  r e t r i e v a l  c o s t .  
Fees a t  t h i s  l e v e l  a r e  $35 p e r  r e q u e s t  (computer)  p l u s  254 p e r  p r i n t o u t  
page .  Unfavored u s e r s  a r e  charged  a t  a  r a t e  which i s  supposed t o  pay f o r  
some of t h e  s t o r a g e  and h a n d l i n g  of i n fo rma t ion - - t h i s  i s  f o u r  t imes  
t h e  " favored  u se r "  cha rge .  Guess ing  a t  a  mode ra t e ly  l a r g e  r e p o r t ,  100 
r e q u e s t s  from c o n t r a c t o r s  might  t o t a l  $5 ,000  a t  t h e  f avo red -use r  r a t e s .  

A much more f r e q u e n t  s e r v i c e  i s  l i k e l y  t o  i n v o l v e  a  manual  s e a r c h .  
An e x t e n s i v e  s e a r c h  h a s  been  d e s c r i b e d  above,  and t h e  c o s t  of $300 i s  
t y p i c a l .  At t h e  o t h e r  end of t h e  spec t rum i s  a  s imp le  r e q u e s t ,  e . g . ,  
what o t h e r  t h i n g s  h a s  G .  W .  J o n e s  p u b l i s h e d ?  (112 hour  of p r o f e s s i o n a l  
t ime  @ $8 p e r  h o u r . )  L e t  us  assume t h a t  t h e r e  w i l l  b e  one p e r  month 
of t h e  former ,  and f o u r  p e r  day of t h e  l a t t e r  ( f o r  a  260-day y e a r ) .  
T h i s  t o t a l s  $7,760.  

The f i n a l  c o s t  t o  be  computed i n  t h e  p u l l  sys tem i s  t h e  c o s t  of 
c o p i e s  of documents,  o r  a c t u a l  c o s t s  i nvo lved  i n  l e n d i n g .  We assume 
t h a t  c o p y r i g h t e d  m a t e r i a l s  can be  o b t a i n e d  1.ocal ly by most u s e r s .  
For  NHSB u s e r s  we e s t i m a t e  $3,000 p e r  y e a r  i n  copying c o s t s .  C l ea r inghouse  
c o p i e s  w i l l  b e  o b t a i n e d  w i t h o u t  c o s t  t o  t h i s  documenta t ion-center  s y s  tern. 
As a l a s t  r e s o r t ,  document c o p i e s  can  be  made a v a i l a b l e  a t  c o s t ,  which 
v a r i e s  from 10#  t o  254 p e r  page  depending on t h e  o r g a n i z a t i o n ' s  overhead  
problems.  I n  any c a s e ,  t h i s  s h o u l d  n o t  b e  cons ide red  a n  o p e r a t i n g  c o s t  
i f  i t  i s  re imbursed .  

Lending c o s t s ,  where t h i s  p r a c t i c e  is  p e r m i t t e d ,  w i l l  c o n s i s t  of 
l a b o r  i n  s e r v i c i n g  t h e  r e q u e s t ,  t h e  p o s t a g e ,  and t h e  v a l u e  of t h e  l o s t  
documents.  I t  i s  s u g g e s t e d  t h a t  bu reau  p e r s o n n e l  b e  g e n e r a l l y  a u t h o r i z e d  
t o  keep a  document permanent ly ,  a s  long  as t h e  sys tem knows i t s  where- 
a b o u t s ;  l e n d i n g  t o  e x t e r n a l  ~ e r s o n n e l  o r  o r g a n i z a t i o n s  shou ld  be  



l i m i t e d - - p r e f  e r a b l y  t h r o u g h  i n t e r l i b r a r y  l o a n s  and f o r  l i m i t e d  p e r i o d s .  
I n  p r a c t i c e  t h e  b u r e a u  s h o u l d  p r o v i d e  a  u s e f u l  d o c u m e n t a t i o n  s e r v i c e ,  
s o  t h a t  p e o p l e  who would b e n e f i t  by r e a d i n g  a v a i l a b l e  l i t e r a t u r e  can 
i n  f a c t  g e t  i t .  I n  t r a d i n g  o f f  t h e  c o s t  of l o s t  documents a g a i n s t  tile 

v a l u e  of t h e  communicat ion,  we l e a n  s l i g h t l y  i n  f a v o r  of los-ilzg clocumcnts. 
We estimate $100 p e r  month a s  a r e a s o n a b l e  l e n d i n g  l o s s  and h a n d l i n g  
c o s t .  

T o t a l  c o s t s  t o  t h e  b u r e a u  f o r  t h e  f o u r  c a t e g o r i e s  d i s c u s s e d  a r e  
shown i n  T a b l e  28. I n t e r n a l  o p e r a t i n g  c o s t  of t h e  b u r e a u  and c o s t s  f o r  
r e s e a r c h  i n  p r o g r e s s  ( a c q u i s i t i o n )  a r e  n o t  i n c l u d e d  i n  t h i s  c o m p i l a t i o n .  

TABLE 28. COSTS OF DOCUMENTATION CENTER ACTLVITIES 

(15 ,000  Documents p e r  Year)  

Acq. & P r o c .  

RIP - 
Push - 
P u l l  - 

I n i t i a l  C o s t s  
$162,000 

Annual  C o s t s  
$190,000 

* To b e  n e g o t i a t e d ,  e s t i m a t e  n o t  a v a i l a b l e  a t  p r e s e n t  t i m e .  

# I n c l u d e s  $200,000 f o r  f o u r  s t a t e - o f - t h e - a r t  r e p o r t s .  



10.  RECOMMENDATIONS AND CONCLUSIONS 

Recommendations f o r  a c t i o n s  t o  b e  unde r t aken  by t h e  Department 
of T r a n s p o r t a t i o n  i n  connect ion  w i t h  t h e  development of a  documentat ion 
c e n t e r  a c t i v i t y  i n  highway s a f e t y  a r e  summarized on t h e  accompanying 
c h a r t  (F ig .  1 9 ) .  Comments and a m p l i f i c a t i o n  of  t h e  c o n t e n t s  of  t h e  
c h a r t  a r e  g i v e n  h e r e :  
(1) E s t a b l i s h  a  c o o r d i n a t i o n  and c o n t r o l  a c t i v i t y  w i t h i n  t h e  
Department of T r a n s p o r t a t i o n  t o  e f f e c t  a  highway s a f e t y  i n fo rma t ion  
network.  S p e c i f i c  a c t i v i t i e s  under t h i s  heading a r e :  

( a )  E s t a b l i s h  a  steer in^ committee t o  be  c h a i r e d  by t h e  
documentat ion c e n t e r  c h i e f  of t h e  N a t i o n a l  ' T r a f f i c  S a f e t y  
I n s t i t u t e .  Members of t h e  committee w i l l  b e  t h e  d i r e c t o r s  
of t h e  v a r i o u s  p a r t i c i p a t i n g  primary c e n t e r s  and one r ep re -  
s e n t a t i v e  each from t h e  u s e r  p o p u l a t i o n ,  t h e  government 
l i b r a r y  o r  i n f o r m a t i o n  system, and i n f o r m a t i o n  c e n t e r  
s p e c i a l i s t s .  
(b) During t h e  f i r s t  y e a r ,  c o n t i n u e  a  user-needs s tudy  
aimed a t  deve loping  a  s p e c i f i c  l i s t  of add re s sees  f o r  
s e r v i c e s  t o  be  provided  by t h e  c e n t e r .  I n  t h e  f o u r  fo l l owing  
y e a r s ,  u s e r  needs shou ld  be  cons ide red  a t  t h e  p e r i o d i c  
s teer ing-commit tee  mee t ings ,  and a f t e r  f i v e  y e a r s  a  review 
s t u d y  should  be  conducted.  

An e a r l y  o u t p u t  of t h e  user-needs s t u d i e s  would b e  
recommendations f o r  t h e  e s t a b l i s h m e n t  of new primary c e n t e r s  
( t o  cove r  s p e c i f i c  g e o g r a p h i c a l  r e g i o n s  o r  s p e c i f i c  s u b j e c t s ) ,  
new s e r v i c e s  t o  b e  p rov ided ,  and i d e n t i f i c a t i o n  of new u s e r s .  
( c )  Develop a  t h e s a u r u s  of  highway s a f e t y  i n f o r m a t i o n  which 

w i l l  p e rmi t  maximum use  of e x i s t i n g  l i t e r a t u r e  c o l l e c t i o n s ,  
a s  w e l l  a s  e f f e c t i v e  r e c a l l  and r e l e v a n c e  i n  s e a r c h e s .  
(d) Give formal  r e c o g n i t i o n  t o  t h e  e x i s t e n c e  of a  highway 
s a f e t y  i n f  ormat ion  network;  and ,  by a p p r o p r i a t e  p u b l i c  
r e l a t i o n s  a c t i v i t i e s ,  promote t h e  knowledge and use  of t h e  
network.  
(e )  Expect  t o  conduct  a  purge  of  t h e  documentat ion system 
a t  t h e  end of approximate ly  f i v e  y e a r s .  Th i s  shou ld  be  
a n t i c i p a t e d  s o  t h a t  c e r t a i n  r e c o r d s  of document usage and 
age  w i l l  b e  a v a i l a b l e  a t  t h a t  t ime.  
( f )  Develop agreements  among t h e  v a r i o u s  primary c e n t e r s ,  
and a s s i g n  s o u r c e s  a s  neces sa ry  f o r  e f f e c t i v e  coverage of 
t h e  f i e l d .  

(2 )  Develop t h e  i n fo rma t ion  network t o  c r e a t e  a  c e n t r a l i z e d  
b i b l i o g r a p h i c  base  and a  d e c e n t r a l i z e d  b u t  e x t e n s i v e  a c q u i s i t i o n  
and s t o r a g e  of documents. 

(a)  A s  t o  t h e  documents themselves ,  p r imary  c e n t e r s  shou ld  
be  encouraged t o  a c q u i r e  and ho ld  a s  many documents a s  a r e  
useful--with t h e  p r o v i s i o n  t h a t  d u p l i c a t e  cop ie s  of a lmos t  
a l l  documents shou ld  e x i s t  i n  t h e  n a t i o n a l  c e n t e r .  P r o v i s i o n  
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shou ld  b e  made t o  i n c o r p o r a t e  b o t h  r e l e v a n t  government- 
sponsored  r e p o r t s  and p r i v a t e l y  sponsored  r e p o r t s  i n t o  
t h e  U.S. Department of Commerce Clear inghouse  system for 
secondary  d i s t r i b u t i o n .  
(b)  With r ega rd  t o  document s u r r o g a t e s ,  t h e r e  should  b e  an  
i n i t i a l  exchange of c a r d  f i l e s  ( o r  o t h e r  hard  copy) among 
t h e  v a r i o u s  p a r t i c i p a t i n g  e n t i t i e s  s o  t h a t  each w i l l  know 
t h e  h o l d i n g s  of t h e  o t h e r s .  P r e l i m i n a r y  t o  t h e  development 
of a  union b i b l i o g r a p h y ,  a  s t u d y  of l i b r a r y  c h a r a c t e r i s t i c s  
f o r  t h e  e x i s t i n g  major  c o l l e c t i o n s  shou ld  b e  conducted.  
I n i t i a l  a c q u i s i i i o n - i n  t h e  form s u i t a b l e  f o r  p u b l i c a t i o n  of 
a  union b i b l i o g r a p h y  t o  cover  t h e  c o r e  o r  "umbra" m a t e r i a l  - - -  
of t r a f f i c  s a f e t y  should  b e  begun w i t h i n  t h e  nex t  s i x  
months. A c q u i s i t i o n  of l e s s  r e l e v a n t  m a t e r i a l  ( t h e  pen- 
umbra) i s  of  l e s s  immediate impor tance  and can b e  de l ayed .  
Pollowing t h e  d e l i b e r a t i o n s  of t h e  s t e e r i n g  committee, a  
con i n u i n g  program of a c q u i s i t i o n  (from as s igned  s o u r c e s )  
should  e x i s t .  

(3) Continue and enhance t h e  r e sea rch - in -p rog re s s  i n f o r m a t i o n  
c o l l e c t i o n  systems c u r r e n t l y  i n  e x i s t e n c e .  S p e c i f i c a l l y ,  by a c t i o n  
of t h e  s t e e r i n g  committee,  i n c o r p o r a t e  i n t o  t h e  r e sea rch - in -  
p r o g r e s s  r e p o r t i n g  system i n f o r m a t i o n  from c e n t e r s  of s p e c i a l  n  
knowledge t o  supplement  t h e  e x i s t i n g  a c t i v i t i e s  of t h e  Highway 
Research Board and t h e  N a t i o n a l  S a f e t y  Council .  
( 4 )  I n i t i a t e  s e v e r a l  n a t i o n a l l y  sponsored  p u b l i c a t i o n s  programs 
t o  d i s s e m i n a t e  i n fo rma t ion .  

( a )  S t a r t  an  announcement j o u r n a l  i n i t i a l l y  c o n t a i n i n g  
bo th  news and s e l e c t e d  p u b l i c a t i o n s  announcements. T h i s  
shou ld  b e  a  somewhat broadened v e r s i o n  of t h e  p r e s e n t  
Highway S a f e t y  L i t e r a t u r e  p u b l i c a t i o n  t o  be  i s s u e d  b imonth ly .  
(b )  Begin p u b l i c a t i o n  of a n  a b s t r a c t  j o u r n a l  e v e n t u a l l y  
t o  i n c l u d e  a l l  documents i n  t h e  network. T h i s  should  b e  
a q u a r t e r l y  t o  b e g i n  w i t h  and might  b e  pub l i shed  monthly 
t h e  second y e a r ,  i f  volume w a r r a n t s .  
( c )  P u b l i s h  an  annua l  union b i b l i o g r a p h y ,  which w i l l  b e  
e s s e n t i a l l y  a compi l a t i on  of t h e  q u a r t e r l y  o r  monthly 
a b s t r a c t  j o u r n a l s  w i t h  a p p r o p r i a t e  i ndexes .  
(d)  Sponsor t h e  development and p u b l i c a t i o n  of s e v e r a l  
s t a t e - o f  - t h e - a r t  r e p o r t s ,  d i r e c t o r i e s ,  b i b l i o g r a p h i e s ,  
and /o r  handbooks. 
( e )  P u b l i s h  a  r e sea rch - in -p rog re s s  r e p o r t  annua l ly .  

(5)  Make t h e  sys tem r e s p o n s i b l e  t o  i n d i v i d u a l  u s e r  r e q u e s t s .  
(a )  Through a  s w i t c h i n g  network ( f o r  r e f e r r a l ) ,  p rov id ing  
each c e n t e r  w i t h  adequa te  r e f e r e n c e  m a t e r i a l ,  hand le  i n d i -  
v i d u a l  r e q u e s t s  f o r  s p e c i f i c  i n fo rma t ion .  
(b)  C r e a t e ,  w i t h i n  t h e  network,  a  c a p a b i l i t y  f o r  e x t e n s i v e  
l i t e r a t u r e  s e a r c h e s .  I n i t i a l l y  t h i s  can be  done only  manual ly ,  
and i t  i s  l i k e l y  t h a t  t h e  manual s e a r c h  w i l l  con t inue  t o  
p rov ide  coverage of  p e r i p h e r a l  a r e a s .  A f t e r  t h e  f i r s t  y e a r  



i t  should, be  p o s s i b l e  t o  s e a r c h  t h e  c o r e  highway s a f e t y  
l i t e r a t u r e  w i t h  automated t echn iques  based  on union 
b i b l i o g r a p h y  d a t a .  I t  i s  f u r t h e r  sugges t ed  t h a t  a  p i l o t  
t e r m i n a l  system be  s e t  up t o  demonst ra te  on - l ine  r e t r i e v a t  
and t o  e v a l u a t e  i t s  e f f e c t i v e n e s s ,  a c c e p t a b i l i t y ,  and 
e f f i c i e n c y  ( implying cos t )  . 
( c )  Although secondary  d i s t r i b u t i o n  of r e p o r t s  through t h e  
c l e a r i n g h o u s g  i s  encouraged,  t h e  documentat ion network 
should  mainta i r i  a  l i b e r a l  l end ing  p o l i c y  t o  l o c a l  q u a l i f i e d  
u s e r s  a f  each c e n t e r .  A r a p i d  i n t e r l i b r a r y  loan  system 
shou ld  be  a v a i l a b l e  among t h e  pr imary  c e n t e r s .  Copying 
machinery shou1.d b e  r e a d i l y  a v a i l a b l e .  
(d )   here i s  a  c l e a r  need- f o r  an  in-depth  s tudy  which would 
r e s u l t  i n  a  d i r e c t o r y  of a u d i o v i s u a l  educa t ion  m a t e r i a l s  i n  
t h e  highway s a f e t y  f i e l d .  A byproduct  of such a  s t u d y  would 
be  t h e  i d e n t i f i c a t i o n  of a r e a s  i n  which f u r t h e r  t r a i n i n g  
m a t e r i a l s  a r e  needed. 



REFERENCES 

S e c t i o n  1: 

1. Committee on S c i e n t i f i c  and T e c h n i c a l  In fo rma t ion ,  F e d e r a l  Counci l  
f o r  S c i e n c e  and Technology,  S t anda rd  f o r  D e s c r i p t i v e  Ca ta log ing  of 
Government S c i e n t i f i c  and T e c h n i c a l  Repor t s ,  Washington, D . C . ,  
October  1966,  AD 641  092. 

2. C .  0 .  M i l l e r ,  "The S a f e t y  In fo rma t ion  cha l l enge" ,  ASSE J o u r n a l  
(Techn ica l  s e c t i o n ) ,  Vol. 11, September 1966, pp.  9-16. 

3 .  N a t i o n a l  S a f e t y  Counci l ,  A Guide t o  T r a f f i c  S a f e t y  L i t e r a t u r e ,  
Volume 10 ,  1955-1965, Chicago,  1966. 



REFERENCES 

S e c t i o n  2 :  

1. American A s s o c i a t i o n  of Motor Veh ic l e  A d m i n i s t r a t o r s ,  Personnel  
D i r e c t o r y  of Memla J u r i s d i c t i o n ,  Washington, D . C . ,  J u l y  1965, --- 

2. American Road B u i l d e r s  A s s o c i a t i o n ,  Highway O f f i c i a l s  and Eng inee r s ,  
Washingt:on, D . C . ,  J une  1966. 

3. Auerbach Corpora t ion ,  DOD User Needs Study;  Phase I ,  Volure 1, 
May 14 ,  1965. (AD 615 501) 

4. Columbia U n i v e r s i t y  Bureau of Applied S o c i a l  Research ,  Review of 
S t u d i e s  i n  t h e  Flow of 1nformati.on Among S c i e n . t l s t s ,  Volurr~es 1 
and 2, Off i c e  of Sc i ence  I n f o r m a t i o n  S e r v i c e ,  N a t i o n a l  Sc i ence  
Foundat ion ,  1960. (AD 400 688) 

5.  CONSAD Research  Corpora t ion ,  A Proposed L i b r a r y  and Documentation 
Program f o r  T r a n s p o r t a t i o n ,  P i t t s b u r g h ,  March 1967. 

6 .  R.  A. Davis  and C.  A .  B a i l e y ,  Bib l iography of Use S t u d i e s ,  Drexel 
I n s t i t u t e  of Technology, Graduate  School  of L i b r a r y  S c i e n c e ,  
P h i l a d e l p h i a ,  March 1964. 

7 .  R. M. Fishenden,  " In fo rma t ion  Use S t u d i e s ,  P a r t  I :  P a s t  R e s u l t s  anL] 
F u t u r e  Needs", J o u r n a l  of Documentation, Vol. 21, September 1965, 
pp. 163-168. 

8. Gale  Research Co. , Encyclopedia  of A s s o c i a t i o n s ,  4 th  e d i t f  on,  
Vols .  I ,  11, 1 1 % ;  D e t r o i t ,  1964. 

9 .  S. Herner ,  "The In fo rma t ion  Ga the r ing  H a b i t s  of American Medical  
S c i e n t i s t s " ,  C u r r e n t  and P a s t  S t u d i e s  and t h e i r  I m p l i c a t i o s ,  
Pape r ,  Second I n s t i t u t e  on Cur ren t  Problems of Sc ience  L i t e r a t u r e  
S e r v i c e ,  Columbia U n i v e r s i t y  (Aug . 16-20) 1954b. 

10.  G .  J ahoda ,  " In fo rma t ion  Ga the r ing  and Use H a b i t s  of Chemists", 
J .  Chem. Doc., Vol. 4 ,  J u l y  1964, pp. 154-156. 

11. H. Menzel,  "The In fo rma t ion  Needs of Cur ren t  S c i e n t i f i c  ~ e s e a r c h " ,  
L i b r a r y  Q u a r t e r l y ,  Vol. 34, J anua ry  1964,  pp. 4-19. 

12. J .  Merse l ,  J .  C .  Donahue, and W. A .  M o r r i . ~ ,  In fo rma t ion  T r a n s f e r  
i n  E d u c a t i o n a l  Research ,  I n f o r m a t i c s  I n c . ,  TR-66-15-7, A p r i l  8 ,  -- 
1966. 

13 .  North American A v i a t i o n ,  I n c . ,  DOD User Needs Study,  Phase  11, Flow 
of S c i e n t i f i c  and T e c h n i c a l  In fo rma t ion  With in  t h e  Defense I n d u s t r y ,  
F i n a l  Repor t ,  Vol. 1, Overview, November 30, 1966. (AD 6 4 7  11L) 

14. Alan M.  Rees,  " ~ n f o r m a t i o n  Needs and P a t t e r n s  of usage",  Jnformat ion  
R e t r i e v a l  i n  Ac t ion ,  Western Reserve U n i v e r s i t y ,  Cleveland,  1963,  
pp. 17-23. 



S e c t i o n  2 (15-23) 

M. Rosenfe ld  and C .  W.  Hoffman, A Survey of I n f o r m a t i o n  T r a n s f e r  
Requirements  of S c i e n t i s t s  and Eng inee r s  a t  A b e r m  
Ground, Md., B a l l i s t i c  Research  L a b o r a t o r i e s ,  February  1965. 
(AD 046 541) 

"Sa fe ty  Educat ion ,  Leade r sh ip  D i r e c t o r y  1966-67", SAFETY: J o u r n a l  
of A d m i n i s t r a t i o n ,  I n s t r u c t i o n ,  P r o t e c t i o n ,  November-December 1966, 
N a t i o n a l  Commission on S a f e t y  Educat ion ,  Washington, D . C .  

H.  F. S i e b e r ,  J r . ,  I n t e r v i e w  Guide Handbook, DOD C o n t r a c t  SD219, 
8 May 1964. (AD 601 259) 

C.  Smith,  User  Requirements  f o r  Chemical I n f o r m a t i o n  and Data  
System (CIDS), Frankford  Arsena l ,  P h i l a d e l p h i a ,  A p r i l  1965. 
(AD 616 889) 

Systems Development Corpora t ion ,  "~ecommendat ions  f o r  N a t i o n a l  
Document Handl ing  Systems i n  Sc ience  and Technology;' Appendix A, 
A Background Study,  Volumes I and 11, November 1965. (CPB 168 267, 
AD 624 560) 

M. Taube, " ~ n  E v a l u a t i o n  of  Use S t u d i e s  of S c i e n t i f i c  ~ n f o r m a t i o n " ,  
Emerging S o l u t i o n s  f o r  Mechanizing t h e  S t o r a g e  and R e t r i e v a l  of  
In fo rma t ion  ( S t u d i e s  i n  Coord ina t e  Index ing ,  Vol. V),  compiled 
by Mortimer Taube, Documentation, I n c . ,  Washington, D . C . ,  1959,  
pp. 46-71. 

E .  Tornudd, "Study on t h e  Use of S c i e n t i f i c  L i t e r a t u r e  and Reference  
S e r v i c e  of Scandinavian  S c i e n t i s t s  and Eng inee r s  Engaged i n  
Research and Development: Proceedings  of  t h e  I n t e r n a t i o n a l  
Conference on S c i e n t i f i c  In fo rma t ion ,  Vol. 1, N a t i o n a l  Academy of 
Sc iences -Na t iona l  Research Counc i l ,  Washington, D . C . ,  1959,  
pp. 19-75. 

M .  J .  Vo ig t ,  S c i e n t i s t s '  Approaches t o  In fo rma t ion ,  American 
L i b r a r y  A s s o c i a t i o n ,  1961. 

M. J .  Weinstock,  A Recommended Design f o r  t h e  United S t a t e s  
Medica l  L i b r a r y  andP1nformation Sys tem; Vol. 11, Background 
S t u d i e s ,  Herner ,  Washington, D . C . ,  January  1966. (CPB 172 924) 



REFERENCES 

S e c t i o n  3: 

American I?etroleum I n s t i t u t e ,  I n f o r m a t i o n  R e t r i e v a l  P r o j e c t  S u b j e c t  
A u t h o r i t y  L i s t ,  3rd e d . ,  J anua ry  1966.  

Consad Research  C o r p o r a t i o n ,  A Proposed L i b r a r y  and Documentat ion 
Program f ~ z T r a n s p o r t a t i o n ,  p repa red  f o r  t h e  U.S.  Department: of 
Commerce, O f f i c e  of t h e  U n d e r s e c r e t a r y  f o r  T r a n s p o r t a t i o n ,  P i t t s b u r g h ,  
March 1967.  

F e d e r a l  Counc i l  f o r  S c i e n c e  and Technology,  The Copyr ight  Law a s  i t  
R e l a t e s  t o  N a t i o n a l  I n f o r m a t i o n  Systems and N a t i o n a l  Programs ( A  
s t u d y  by t h e  Ad Hoc Task Group on L e g a l  Aspects  Invo lved  in. Na t iona l  
I n f o r m a t i o n  Sys terns),  Washington,  D . C . ,  J u l y  1967.  

R .  M .  F i shenden ,  " I n f o r m a t i o n  Use Studies: '  J o u r n a l  of Documentat ion,  
Vol. X X I ,  September 1965,  pp. 163-176. 

Anthony T. Kruzas ,  D i r e c t o r y  of S p e c i a l  L i b r a r i e s  and I n f o n n a t i o n  
C e n t e r s ,  Ga le  Research  Company, D e t r o i t ,  1963. 

Kenneth N .  M e t c a l f ,  T r a n s p o r t a t i o n  I n f o r m a t i o n  Sources ,  Ga le  
Research  Company, D e t r o i t ,  1965.  

N a t i o n a l  R e f e r r a l  Cen te r  f o r  S c i e n c e  and Technology, A D i r e c t o r y  of 
I n f o r m a t i o n  Sources  i n  t h e  Uni ted  S t a t e s :  P h y s i c a l  Sciences-, 
B i o l o g i c a l  S c i e n c e s ,  Eng inee r ing ,  Washington, D . C . ,  1965.  

N a t i o n a l  S c i e n c e  Foundat ion ,  S p e c i a l i z e d  S c i e n c e  I n f o m a t & c  
S e r v i c e s  i n  t h e  Uni ted  S t a t e s ,  Washington, D . C . ,  1961. 

O r g a n i z a t i o n  f o r  Economic Coopera t ion  and Development, I n t e r n a t i o n a l  
Road S a f e t y  Research  D i r e c t o r y ,  2nd e d . ,  P a r i s ,  1966. 

X e l v i n  J .  Weis tock ,  e t  a l . ,  A Recommended Design f o r  t h e  Uni ted  - 
S t a t e s  Medica l  L i b r a r y  and I n f o r m a t i o n  System, Herner ,  Washington, --- 
D.C., 1966. 



REFERENCES 

S e c t i o n  5 :  

1. Eugene Wall ,  "A R a t i o n a l e  f o r  A t  t a ck ing  In fo rma t ion  Problems:' 
American Documentation, A p r i l  1967, pp. 97-103. 

2.  M .  J .  Weinstock,  e t  a l . ,  A Recommended Design f o r  t h e  United 
S t a t e s  Medical  L i b r a r y  and In fo rma t ion  System, Herner ,  1966. 

3.  Kay Mar t in ,  e t  a l . ,  The Cata log  Inpu t /Ou tpu t  System, RAND, 
San ta  Monica, 1966. (AD 629 606) 

4. P h i l i p p e  J .  G a b r i n i ,  Automatic  I n t r o d u c t i o n  of In fo rma t ion  i n t o  
a  Remote-Access System: A Phys i c s  L i b r a r y  Ca ta log ,  U n i v e r s i t y  
of Pennsy lvan ia ,  P h i l a d e l p h i a ,  1966. (AD 641 564) 

5 .  F r e d e r i c k  G .  K i lgour ,  L i b r a r y  Cata logue  P roduc t ion  on Small  
Computers, American Documentation, 1966. 

6. I n t e r n a t i o n a l  Bus iness  Machines, Mechanized L i b r a r y  P rocedures ,  
White P l a i n s .  

7. I n t e r n a t i o n a l  Bus iness  Machines, L i b r a r y  Cata log  P roduc t ion  1401 
and 870, White P l a i n s .  

8 .  I n t e r n a t i o n a l  Bus iness  Machines, L i b r a r y  Cata log  P roduc t ion  w i t h  
t h e  1050 System, White P l a i n s ,  1966. 

9. I n t e r n a t i o n a l  Bus iness  Machines, Genera l  In fo rma t ion  Manual 
Aerospace In fo rma t ion  and C o n t r o l  Systems Techn ica l  In fo rma t ion  
Disseminat ion  and R e t r i e v a l ,  White P l a i n s .  

10 .  Theodore C .  Hines and J e s s i c a  L .  H a r r i s ,  Computer F i l i n g  of 
Index,  B i b l i o g r a p h i c ,  and Cata log  E n t r i e s ,  Bro-Dart Foundation,  
Newark, 1966. 

11. Mavis Car lov ,  A Computerized Method of  P repa r ing  Ca ta log  Cards 
Using a  S i m p l i f i e d  Form of Data I n p u t ,  Proceedings ,  American 
Documentation I n s t i t u t e ,  Volume 4,  Thompson, 1967. 

12 .  Donald P. Hammer, Problems i n  t h e  Conversion of B i b l i o g r a p h i c a l  
Data--A Keypunching Experiment ,  American Documentation, 1968. 

13.  In fo rma t ions  Systems O f f i c e ,  P r o j e c t  Marc, Washington, 1967. 

14.  Alexander M. Cain,  S t e p s  Towards a  Computer-Based L i b r a r y  Network: 
A Survey of Three  Medica l  L i b r a r i e s ,  S t a t e  U n i v e r s i t y  of New 
Y o rk  , Syracuse .  

15 .  Be rn ice  F. F i e l d ,  "The New Ca ta log  Code: The Genera l  P r i n c i p l e s  
and t h e  Major Changes," L i b r a r y  Resources 61 Techn ica l  S e r v i c e s ,  
Vol. 1 0 ,  P a l l  1966, pp. 421-436. 

16 .  S t a n l e y  J .  Swihar t  and E l i z a b e t h  Bodie,  An I n p u t  System f o r  
Automated L i b r a r y  Indexing  and In fo rma t ion  R e t r i e v a l ,  I n c l u d i n g  
P r e p a r a t i o n  of Cata log  Cards ,  Sandia ,  1963. 



Sec t ion .  5 (17-33) 

Joseph  Becker and R. M. Hayes, Prlformation S t o r a g e  and R e t r i e v a l :  
Tools  Elements ,  T h e o r i e s ,  Wilcy , 1966. - 2  

Lawrence Beru1,  I n f o r m a t i o n  S t o r a g e  and R e t r i e v a l ,  A S t a t e - o f -  
the-Ar t  Repor t ,  Auerbach , Phi l adeLph ia ,  1964. ..,(AD 630 089) 

C h a r l e s  I< Bourne, The H i s t 0 r i c a . i  Development and P r e s e n t  S t a t e -  
of -- the-Art  of Mechanized I n f  ormaLion R e t r i e v a l  Sys tcms , American 
Docnmentatj on ,  1961.  

Win i f r ed  F. Desmorld and L e s t e r  A .  U a r r e r ,  Index ing  and 
C l a s s i f i c a t i o n :  A S e l e c t e d  and &nno ta t ed  Uib l iog r l - rph ,  
Nuc lea r  S c i e n c e  D i v i s i o n ,  S p e c i a l  L i b r a r i e s  A s s o c i a t i o n ,  New 
York, 1966. (NP 015 '337) 

C a r l o s  A.  Cuadra,  Arinual Review of I n f o r m a t i o n  S c i e n c e  and 
T e c h n o w $  American Documentat ion,  1966. 

C .  A. Cuadra ( ~ d i t o r ) ,  Annual Review of I n f o r m a t i o n  Sc ience  and 
Technology,  Volume 2 ,  Wiley , 1967. 

Study of Mechan iza t ion  i n  DOD L i b r a r i e s  and I n f o r m a t i o n  C e n t e r s ,  
Boox, A l l e n  Appl ied  Resea rch ,  Be thesda ,  Maryland,  1966. 

O f f i c e  of Naval  Resea rch ,  I n f o r m a t i o n  Systems Summaries, 
Department  of t h e  Navy, Washington, D . C . ,  1965. (AD 634 526) 

F r e d e r i c k  J o n k e r ,  Index ing  Theory,  Index ing  Methods and Search  
Dev ices ,  Scarecrow P r e s s ,  New York, 1964.  

Harold  Eorko, The Concep tua l  Foundatioi ls  of I n f o r m a t i o n  Systems,  
System Development, S a n t a  Monica, 1.965. (AD 615 718) 

B .  C .  V icke ry ,  On R e t r i e v a l  System Theory,  (2nd E d i t i o n ) ,  
B u t t e r w o r t h ,  1967.  

B r o a d f i e l d ,  Ph i lo sophy  of C l a s s i f i c a t i o n ,  G r a f t o n ,  London, 
1946. 

Da ta  P r o c e s s o r ,  Vol. 1 0 ,  Number ( S p e c i a l  Repor t :  I n f o r m a t i o n  
R e t r i e v a l )  , November 1967. 

I n t e r n a t i o n a l  Bus ines s  Machines ,  Aerospace  I n f o r m a t i o n  a n d  
C o n t r o l  Systems:  T e c h n i c a l  I n f o r m a t i o n  Di s semina t ion  a n d  
R e t r i e v a l ,  G e n e r a l  I n f o r m a t i o n  Manual, White P l a i n s .  -- 
I n t e r n a t i o n a l  Bus ines s  Machines,  Nechanized L i b r a r y  P rocedures ,  
Data  P r o c e s s i n g  A p p l i c a t i o n ,  White P l a i n s .  

I n t e r n a t i o n a l  Bus ines s  Machines,  S e l e c t e d  P a p e r s  on a n  I n t e g r a t e d  
System f o r  D i s s e m i n a t i n g ,  S t o r i n g ,  and R e t r i e v i n g  I n f o r m a t i o n ,  
Da ta  Systems D i v i s i o n ,  Poughkeeps ie ,  New York, 1964 (TR 00. 1103) 

I n t e r n . a t i o n a 1  Bus ines s  Machines,  S t o r a g e ,  R e t r i e v a l ,  and. 
D i s semina t ion  of I n f o r m a t i o n ,  White P l a i n s .  



S e c t i o n  5 (34-49) 

I n t e r n a t i o n a l  Business Machines, Index Organ iza t ion  f o r  
In fo rma t ion  R e t r i e v a l ,  Data Process ing  Techniques (Form C20- 
8062),  1961. 

A l l e n  Kent ,  L i b r a r y  Planning  f o r  Automation, Spa r t an  Books, 
Macmillan, Washington, D.C. ,  1964. 

Manfred Kochen, Techniques f o r  Document R e t r i e v a l  Research:  
S ta te-of - the-Ar t ,  I n t e r n a t i o n a l  Bus iness  Machines, Yorktown 
He igh t s ,  New York, 1963. 

Ar thur  L. Korotk in ,  e t  a l . ,  Indexing Aids.  Procedures  and 
Devices,  Genera l  E l e c t r i c ,  Maryland, 1965. (AD 616 342) -- 
Summary of t h e  S t a t u s  of t h e  Un ive r sa l  Decimal C l a s s i f i c a t i o n  
i n  Eng l i sh  Inc lud ing  P rogres s  by t h e  AIP/UDC P r o j e c t  through 
September 1, 1966. 

Robert  L Lormand, " C l a s s i f i c a t i o n  and Deep-Searching w i t h  UDC:' 
Techn ica l  Memo, Willow Run L a b o r a t o r i e s ,  U n i v e r s i t y  of Michigan, 
Ann Arbor,  1966. 

S. R, Ranganathan, Colon C l a s s i f i c a t i o n ,  ( 7 t h  ed. r e v . ) ,  Asia 
P u b l i s h i n g  House, 1961. 

Joseph ine  J. J a s t e r ,  Barbara R.  Murray, and Mortimer Tauber,  
The Sta te-of - the-Ar t  of Coordina te  Indexinq ,  Documentation 
I n c o r p o r a t e d ,  Washington, D . C . ,  1962. (AD 275 393) 

Mortimer Taube, e t  a l .  , S t u d i e s  i n  Coordina te  Index ing ,  
Volume 111, Documentation, 1956. 

M.  E. Stevens ,  Automatic  Indexing:  A Sta te-of - the-Ar t  Repor t ,  
MBS Monograph 91, U.S. Dept. of Commerce, 1965. 

Lauren B. Doyle, "Is Automatic  C l a s s i f i c a t i o n  a Reasonable 
A p p l i c a t i o n  of S t a t i s t i c a l  Ana lys i s  of ~ e x t ? " ,  J .  Assoc. 
Computing Machinery, Vol. 1 2 ,  October 1965,  pp. 473-489. 

Lockheed M i s s i l e s  & Space Co., Annual Report :  Automatic  Index ing  
and A b s t r a c t i n g ,  P a r t  1, Sunnyvale,  C a l i f . ,  1966. 

I n t e r n a t i o n a l  Business Machines, Normal Text  Search f o r  
In fo rma t ion  R e t r i e v a l ,  IBM, White P l a i n s .  

P. B.  Baxendale,  "Machine-Made Index f o r  Techn ica l  L i t e r a t u r e - -  
An Experiment," I B M  J o u r n a l ,  October 1958. 

Harold Borko, The C o n s t r u c t i o n  of an Empi r i ca l ly  Based 
Mathemat ica l ly  Derived C l a s s i f i c a t i o n  System, System Development, 
S a n t a  Monica, C a l i f . ,  1961, 

Myrna D .  Bernick and Harold Borko, Toward t h e  Es t ab l i shmen t  of 
a Computer Based C l a s s i f i c a t i o n  System f o r  S c i e n t i f i c  
Documentation, System Development, San ta  Monica, C a l i f . ,  1964. 



S e c t i o n  5 (50-63) 

A .  G .  I la le ,  N .  Da le ,  and E, D. P e n d e r g r a f t ,  A Programrninl;; 
System f o r  Automatic  C1assif icat i .011 w i t h  A p p l i c a t i o n s  i n  - 
Ling11ir; t i c  and I n f  ormat&--Retp-al. Research ,  13ef exlse 
Doczimemtation Centzew, Lilzguiu t i c s  Research Cen te r ,  A u s t i n ,  
1-964, (AD 609 180) 

J. L. Do]-by, L .  L .  E a r l ,  arid II. L .  Kesn iko r f ,  The B p p l i c a t i o n  
o f  English-Word Morpholopy t o  Aut-omatic Indexing and E x t r a c t i n g ,  
Lockheed M i s s i l e s  and Space Co, , P a l o  Al-to, 1965,  (AD 615 424) 

J a n e  J .  Robinson, Auto~naLic P a r s i n g  and Fac t  R e t r i e v a l :  A 
Comment on Grmunkr, Para-& and Meaning, USAP P r o j e c t  
Rand, 432036, Rand Corporat ion,  San ta  Monica, C a l i f . ,  1964. 

John H .  Williams, J r .  , I l i s c r i m i t ~ a n t  Ana lys i s  f o r  Con.tent 
C l a s s i f i c a t i o n  I n t e r n a t i o n a l  Bus iness  Machines,  1.966. 

----$ 

(AD 630 l.27) 

l ?e t e r  G .  Asso r io ,  . C l a s s i f i c a t i o n  Space A n a l y s i s ,  U n i v e r s i t y  of 
Colorado,  Boul.der, 1964. (AD 608 034) 

Ber tho ld  Altmann, A Mul- t ip le  T e s t i n g  of t h e  ABC Method and t h e  
Developnlent of a Second-Generation Model. P a r t  1: P r e l i m i n a r y  
Di scuss ions  of Methodalogy , Harry Diamond, Washington,, D.  C . ,  
1964. (AD 617 11.8) 

Richard  J e r o i g a n  and A l f r e d  G .  Dale ,  S e t  T h e o r e t i c  Models f o r  
C l a s s i f i c a t i o n  and R e t r i e v a l ,  L i n g u i s t i c s  Research  C e n t e r ,  
U n i v e r s i t y  of Texas ,  Aus t in .  (AD 609 179) 

J .  H .  Williams, R e s u l t s  of C l a s s i f y i n g  Documents w i t h  M u l t i p l e  
D i sc r iminan t  Func t ions ,  I n t e r n a t i o n a l  Bus iness  Machines, 
Rockyv i l l e ,  Md., 1965. (AD 612 272) 

I n t e r n a t i o n a l  Bus iness  Machines, Gene ra l  In fo rma t ion  Manual : - 
Keyword-In-Context (KWIC) Index ing ,  White P l a i n s ,  1962. 

Cha r l e s  M. Blocher  and Kenyon 6. Rosenberg,  "A Comparison of 
t h e  Relevance of Key-Word-In-Context v e r s u s  D e s c r i p t o r  Indexing  
Terms," American Documentation, J anua ry  1968. 

Richard  Lee B in fo rd ,  A Compari.son of Keyword-In-Context ('KWIC) 
Indexi-ng t o  Manual Index:ing, U n i v e r s i t y  of P i t t s b u r g h  , 3.965. 
(AD 620 420) 

Eugene G a r f i e l d ,  '"ciience C i t a t i o n  Index:  A New Dimension i n  
IndexingiQcience ,  Vol. 14 .4 ,  May 8 ,  1964, pp. 649-654. 

F r e d e r i c k  J o n k e r ,  O u t l i n e  of a Gene ra l  Theory of Index 
Terminolopy and Indexing  Methods, Jonke r  Bus iness  Machines, -- 
Md. , 1961 

B. C .  Vickery ,  "Thesaurus:  A New Word i n  doc urn en tat ion^' 
J .  Documentation, Vol. 16 ,  Dec. 1960,  pp. 181-189. 



S e c t i o n  5 (64-78) 

B. C .  Vickery  , "Vocabular ies  f o r  Coord ina t e  Sys terns:' A s l i b  
P roceed ings ,  Vol. 15 ,  J u n e  1963, pp. 170-176. 

S. Backer ,  "The Thesaurus  a s  a F i r s t  S t e p  i n  a n  In fo rma t ion -  
R e t r i e v a l  System:' T e x t i l e  I n s t i t u t e  and I n d u s t r y ,  A p r i l  1967,  
pp. 91-96. 

E .  A .  J a n n i n g ,  Ope ra t i ons  of a Document R e t r i e v a l  System Us ing  
a C o n t r o l l e d  Vocabulary,  T e c h n i c a l  Repor t  AFML-TR-66-36, 
Wright-Pat  t e r s o n  A i r  Force  Base, 1966. 

Rober t  R. Freeman, Modern Approaches t o  t h e  Management of a 
C l a s s i f i c a t i o n ,  American I n s t i t u t e  of P h y s i c s ,  New York, 1966. 

O f f i c e  of Naval Research ,  Manual f o r  Bu i ld ing  a T e c h n i c a l  
Thesaurus ,  Dept.  of t h e  Navy, 1966. (AD 633 279) 

Eng inee r s  J o i n t  Counci l ,  Thesaurus  Rules  and Convent ions ,  
approved Nov. 9 ,  1966. 

E v e r e t t  H. Brenner  and Theodore C.  Hines ,  Thesaurus  C o n s t r u c t i o n :  
H i s t o r i c a l  Background and Use C o n s i d e r a t i o n ,  American Pe t ro leum 
I n s t i t u t e ,  Columbia U n i v e r s i t y ,  New York. 

B. E. Holm and L, E.  Rasmussen, "Development of a T e c h n i c a l  
Thesaurus:' American Documentat ion,  J u l y  1961,  p p ,  184-190. 

E l e a n o r  D. Dym, "A New Approach t o  t h e  Development of  a 
T e c h n i c a l  Thesaurus,'' P roceed ings ,  American Documentation 
I n s t i t u t e  Annual Meet ing ,  Oc t .  22-27, 1967,  Vo1.4, pp. 126-131, 
Thompson. 

O f f i c e  of T e c h n i c a l  S e r v i c e s ,  G u i d e l i n e s  f o r  Using A s t i a  
D e s c r i p t o r s ,  Dept.  of Defense ,  Washington, D . C . ,  1961. 

Lawrence H .  O l i v e r  e t  a l . ,  An I n v e s t i g a t i o n  of t h e  B a s i c  
P r o c e s s e s  Invo lved  i n  t h e  Manual Indexing  of S c i e n t i f i c  
Documents, Gene ra l  E l e c t  r i e ,  Be thesda ,  1966, (PB 169 415) 

J .  R, Sha rp ,  Some Fundamentals of I n f o r m a t i o n  R e t r i e v a l ,  
London House and Maxwell, New Pork ,  1965,  p .  97. 

D .  J .  Campbell,  " A n a l y t i c a l  Techniques f o r  t h e  R a d i c a l  
Rev i s ion  of Theaaur i i '  A b s t r a c t s ,  I n t e r n a t i o n a l  F e d e r a t i o n  
f o r  Documentation (FID) , 1965 Congress ,  Washington, D.C.  

J .  G .  M u l v e h i l l  and E. H.  Brenner ,  "Face ted  O r g a n i z a t i o n  of a 
Thesaurus  Vocabulary," P r o g r e s s  i n  I n f o r m a t i o n  S c i e n c e  and 
Technology,  p r o c e e d i n g s ,  American Documentation I n s  t i  t u t e ,  
Annual Meet ing ,  Oc tobe r ,  1966,  Adr ianne  P r e s s ,  p .  175. 

C l a s s i f i c a t i o n  Research  Group, "The Need f o r  a Face t ed  
C l a s s i f i c a t i o n  a s  t h e  Bas i s  of A l l  Methods of I n f o r m a t i o n  
Re t r i eva l : '  P roceed ings  of t h e  I n t e r n a t i o n a l  Study Conference  on 
C l a s s i f i c a t i o n  f o r  I n f o r m a t i o n  R e t r i e v a l ,  Pergamon, 1957. 



R .  C .  Vickery ,  Face ted  C l a s s i f i c a t i o n  Schemes, Ru tge r s  S e r i e s  
on System:; f o r  t h e  I n . t e l l e c t u a l .  O r g a n i z a t i o n  of  Lnfonn.at ion,  
Vob. 5 ,  Rutge~:s ,  1966 ,  pp ,  2 6 ,  87 .  

C y r i l  W. Cleverdon,  Repor t  on t h e  T e s t i n g  and A n a l y s i s  ol1 an  
T:nv.estiga:Lion i n t o  t h e  Compara1:ive E f f i c i e n c y  of Xrldexing Sys tems, 
A s l i b  Cranf ie1l.d Research  P r o j  e c t ,  N a t i o n a l  Sc i ence  Foundat ion ,  
Washington, D. C. ,  1962,  

K .  C .  Vickery ,  Face ted  C l a s s i f i c a t i o n :  A Guide t o  C o n s t r u c t i o n  
and. Use of S p e c l a 1  Schemes,, A s l i b ,  London, 1960. 

B. 6 .  Vickery , ,C la s s i f i ca t ion -an t i  Index ing  i n  Sc ience ,  
B u t t e r w o r t h s ,  1958. 

C l a s s i f i c a t i o n  Research  Group on F a c e t s ,  B u l l e t i n  No. 6 ,  
J .  Doci~menta t ion  pp. 156-172. 
,--,_-- 2 

I n t e r n a t i o n a l  Study Conference on C l a s s i f i c a t i o n s  f o r  I n f o r m a t i o n  
R e t r i e v a l ,  ? r o c e e d i n ~ - ,  Pergarnan, 1957. 

D .  J .  F o s k e t t ,  The C o n s t r u c t i o n  of a  Face ted  C l a s s i f i c a t i o n  f o r  
a S p e c i a l  Sub:! e c t ,  I n s t i t u t e  of Educa t ion ,  U n i v e r s i t y  of London. 

D.  J .  Camp'bell, "Making Your Own Index ing  System i n  Sc ience  
and 'Technology~' A s l i b  P r o c e e d i n e ,  Vol. 1 5 ,  Oct .  1963,  
pp. 282-303. 

American Pe t ro l eum I n s t i t u t e ,  I n f o r m a t i o n  R e t r i e v a l  P r o j e c t  
S u b j e c t  A u t h o r i t y  List, 3rd e d . ,  1966. 

D .  .I. F i s k e t t  , O c c u p a t i o n a l  S a f e t y  and H e a l t h  Documents 
C l a s s i f i c a t i o n  Scheme, Pergamon, 1957. 

P h y l l i s  A .  Richmond, H i e r a r c h i c a l  D e f i n i t i o n ,  Volume 11, 1960. 

Cha r l e s  H .  David,  " I n t e g r a t i n g  Vocabu la r i e s  w i t h  a  C 1 a s s : i f i c a t i o n  
Scheme;' American Documentat ion,  J anua ry  1968. 

Simon M. Newman, I n f o r m a t i o n  Systems C o m p a t i b i l i t y ,  American 
U n i v e r s i t y  Technology of Management S e r i e s ,  Vol. 1, Macmlllan,  
London, 1965. 

Wal t e r  Hohnecker and Mark Newmark, "Automated Maintenance of 
a Highly  S t r u c t u r e d  Thesaurus  a t  Eng inee r ing  Index;' m e e d i n r s ,  
American Documentation I n s t i t u t e  Annual Meet ing .  Oct .  22-27. .., * 

1967,  Thompson, pp. 132-136. 

M a r j o r i e  R. Hyslop ,  '"Sharing Vocabulary Control:' S p e c i a l  
L i b r a r i e s ,  December 1967,  pp. 708-714, 

Owen D. N i c h o l s  and Samuel A. T a n c r e d i ,  " A i r  P o l l u t i o n  T e c h n i c a l  
1 n f o . m a t i o n  P r o c e s s i n g :  The Mic ro thesau rus  Approach:' k n e r i c a n  
Documentat ion,  J a n u a r y  1968. 



S e c t i o n  5 (95-109) 

0 .  E. Taulbee ,  "Ways of C l a s s i f y i n g  In fo rma t ion  That  Can Help 
Get  P r o j e c t s  S t a r t e d  and Keep Them on Course,"  Machine Design,  
December 9, 1965. 

B. W. Adkinson, In fo rma t ion :  I ts  O r g a n i z a t i o n  and Use f o r  
Techno log ica l  Advance, SAE Paper  619D, 1963. 

F. W. Lancas ter, "Engineer ing  In£  ormat ion  S to rage :  Indexing  vs .  
C la s s i f i ca t ion ; '  Machine Design,  J anua ry  7 ,  1965. 

E. A. J ann ing ,  M o d i f i c a t i o n  of a n  In fo rma t ion  R e t r i e v a l  System 
by Improving Vocabulary C o n t r o l ,  Indexing  Consis tency  and 
Search C a p a b i l i t i e s ,  AML-TR-65-20, Wright -Pat te rson  AFB, 1965. 

J e f f e r s o n  D .  S i n n e t t ,  An E v a l u a t i o n  of Links  and Roles  Used i n  
In fo rma t ion  R e t r i e v a l ,  ML-TDR-64-152, Wright -Pat te rson  AFB, 1964. 

Mart imer Taube, "Notes on t h e  Use of Roles and Links  i n  
Coord ina t e  Indexing," American Documentation, A p r i l  1961. 

Madeline M. Henderson, E v a l u a t i o n  of In fo rma t ion  Systems: A 
S e l e c t e d  B ib l iog raphy  w i t h  I n f o r m a t i v e  A b s t r a c t s ,  NBS T e c h n i c a l  
Note 297, 1967. 

Alan M .  Rees and Tefko S a r a c e v i c ,  The M e a s u r a b i l i t y  of  
Relevance,  Comparative Systems Labora to ry  Techn ica l  Repor t  No. 7 ,  
Cen te r  f o r  Documentation and Communication Research ,  Western 
Reserve U n i v e r s i t y ,  Cleveland,  1966. 

Alan M.  Rees,  Eva lua t ion  of R e t r i e v a l  Systems, Center  f o r  
Documentation and Communication Research ,  Western Reserve  
U n i v e r s i t y ,  Cleveland,  1965. 

F. W .  L a n c a s t e r  and J .  Mills, "Tes t ing  Indexes  and Index 
Language Devices : The A s l i b  Cranf i e l d  project: '  American 
Documentation, J anua ry  1964. 

A. J'. Goldwyn, The P l a c e  of Indexing  i n  t h e  Design of In fo rma t ion  
Systems T e s t s ,  T e c h n i c a l  Report  No. 3 ,  Comparative Systems 
Labora to ry ,  Western Reserve U n i v e r s i t y ,  Cleveland,  1964. 

Department of t h e  Navy, In fo rma t ion  S t o r a g e  and R e t r i e v a l  
System: E v a l u a t i o n  of  Indexing  Procedures  and R e t r i e v a l  
E f f e c t i v e n e s s ,  Department of t h e  Navy, Washington, D.C .  , 1964. 

W i l l i a m  Goffman, "On Relevance as a ~ e a s u r d '  In fo rma t ion  
S to rage  R e t r i e v a l ,  Vol. 2 ,  Pergamon, 1964, pp. 201-203. 

S a u l  Herner ,  F. W. L a n c a s t e r ,  and Wal ter  F.  Johanningsmeier ,  A 
Case Study i n  t h e  A p p l i c a t i o n  of C r a n f i e l d  System E v a l u a t i o n  
Techniques,  Herner ,  Washington, D ,  C . ,  1964. (AD 608 743) 

A. Resnick and C .  B. Nensley,  "The Use of Diary  and I n t e r v i e w  
Techniques i n  Eva lua t ing  a System f o r  Disseminat ing  Techn ica l  
Information:' American Documentation, Val .  1 4 ,  A p r i l  1963,  
pp. 109-116, 



S e c t i o n  5 (110-122) 

J e a n  A i t c h i s o n  and C y r i l  Cleverdon,  A Repor t  on a T e s t  of t h e  
Index  of  M a ~ t a l l u r ~ i c a l  L i  t e r a t r i r e  of Western Reserve  I In i , v (~ i r s i t y ,  
Co l l ege  of  Aernnazit ics  , Cranfi,el.d., 196.3. 

A.Lan M. Rees ,  Review of a Repor t  of t h e  ASLIB-CKANFIELD T e s t  o f  
t h e  Index u f  M e t a l l u r g i c a l  L i t e r a t i . ~ r e  of  Western Reserve  - 
University7 Western Reserve I l iz ivers i ty  , Cleve land ,  1963. 
- - - d * j  

C y r i l  W.  r l leverdon and J .  Mills, "The T e s t i n g  of Index Language 
~ e v i c e s , ; '  A s l i b  P roceed ings ,  Val. 15, A p r i l  1963,  

F. R .  Smith and S.  0. J o n e s ,  "Card v e r s u s  Book-Fonn P r i n t o u t  i n  
a Mechanized L i b r a r y  Systeid '  z p e c i a l .  L i b r a r i e s ,  VoL. 58, 
Nov. 1.967, pp.  639-,643. 

Theory of Documentation and Searching  S t r a t e g y ,  F i n a l  Repor t  
under C o n t r a c t  No. AF 49 (638) -357, Cen te r  f o r  Documentation and 
Communication Research ,  Western Reserve  U n i v e r s i t y ,  C leve land .  
(AD 278 551) 

W i l l i a m  Gof £man, "On t h e  Log ic  of I n f o r m a t i o n  Retrieval, ' '  - 

I n f o r m a t i o n  S t o r a p e  R e t r i e v a l ,  VoP. 2 ,  Pergamon, 1965,  pp. 217- 
220. 

Manfred Kochen, Some Problems i n  I n f o r m a t i o n  Sc ience  w i t h  
Emphasis on Adap ta t ion  t o  Use through Man-Machine I n t e r a c t i o n ,  
I n t e r n a t i o n a l  Bus iness  Machines,  Yorktown H e i g h t s ,  New York, 
1964. (AD 600 113) 

M .  Kochen e t  a l . ,  High Speed Document P e r u s a l ,  AF 49(638)-1062,  
I n t e r n a t i o n a l  Bus iness  Machines, Yorktown, New York, 1962. 

H .  Marron and W .  R .  F o s t e r ,  S u b j e c t  Searches  on C u r r e n t  Research 
I n f o r m a t i o n  of P a r a l l e l  Com.puter and Manual F i l e s ,  Scienc 'e  
I n f  ormat i o n  Exchange. 

Bertram Raphael ,  A Computer Program f o r  Semantic  Informat& 
R e t r i e v a l ,  Massachuse t t s  I n s t i t u t e  of Technology,  1964. 
(AD 608 499) 

Lawrence A. Bennigson,  David A.  Thompson, and David Whitman, 
"A Proposed S t r u c t u r e  f o r  Displayed In fo rma t ion  t o  Minimize 
Search  Time through a Data Base:' American Documentat ion,  
J anua ry  196 8. 

Wil l iam Gof fman, "A Sea rch ing  Procedure  f o r  I n f o r m a t i o n  
~ e t r i e v a l i '  I n f o r m a t i o n  S t o r a g e  R e t r i e v a l ,  Vol. 2 ,  Pergamon, 
1964, pp.  73-78. 

J .  Verhoe f f ,  W.  Goffman, and J .  B e l z e r ,  " I n e f f i c i e n c y  of t h e  
Use of Boolean Func t ions  f o r  I n f o r m a t i o n  R e t r i e v a l  Systems:' 
Communications of t h e  A s s o c i a t i o n  f o r  Computing Machinery,  
Vol, 4 ,  Dec. 1961. 



S e c t i o n  5 (123-137) 

A. Wittman Berry and P e t e r  2 .  Ingerman, "A Threshold  S e l e c t i o n  
Language:' Proceedings ,  Associa  t i o n  . f o r  Computing Machinery 
22nd N a t i o n a l  Conference,  Thompson, 1967, pp. 311-316. 

H .  G .  Morehouse, T e l e f a c s i m i l e  S e r v i c e s  between L i b r a r i e s  w i t h  
t h e  Xerox Magnavox T e l e c o p i e r ,  U n i v e r s i t y  of Nevada L i b r a r y ,  
Reno, 1966. 

"Library  System Found L i t t l e  Used by H o s p i t a l  Staff," Medical  
Tr ibune ,  Vol. 9, A p r i l  1968, p. 3. 

R.  C .  Sheldon, R. A.  Roach, and S. Backer, "Design of a n  On-Line 
Computer Based Text  l e  In fo rma t ion  R e t r i e v a l  System:' P re sen ted  
a t  t h e  37 th  Annual Meeting of t h e  T e x t i l e  Research I n s t i t u t e ,  
P r i n c t o n ,  1967. (TD-166-67) 

J .  F. Nolan e t  a l . ,  An Exper imenta l  On-Line Data  S t o r a g e  and 
R e t r i e v a l  System, Massachuse t t s  I n s t i t u t e  of  Technology, 
Lexington ,  Mass., 1965. (AD 623 796) 

D .  L. Drew e t  a l . ,  "An On-Line T e c h n i c a l  L i b r a r y  Reference  
R e t r i e v a l  Sys tern:' American Documentation, Vol. 17 ,  January  1966. 

Howard P. Burnaugh, The BOLD ( B i b l i o g r a p h i c  On-Line  isp play) 
System, System Development San ta  Monica, C a l i f . ,  1966. (AD 632 473) 

L. J ,  van  d e r  Wolk, "Tele type  and t h e  Telecode f o r  Libraries: '  
UNESCO B u l l e t i n  f o r  L i b r a r i e s ,  Vol. 20, July-Aug. 1966,  pp. 170-176. 

Will iam D.  Mathews, T i p  Program D e s c r i p t i o n ,  Massachuse t t s  
I n s t i t u t e  of Technology, Cambridge, Mass., 1966. (AD 635 134) 

G .  E .  Bryan, J o s s :  I n t r o d u c t i o n  t o  t h e  System Implementa t ion ,  
RAND, S a n t a  Monica, C a l i f . ,  1966. (AD 644 339) 

J e s s i c a  L. H a r r i s ,  " o f f s e t  P r i t i n g  from T y p e s c r i p t  a s  a S u b s t i t u t e  
f o r  Microf i lming of  ~ i s s e r t a t i o n s , "  American Documentation, 
J anua ry  1968. 

Laurence B.  H e i l p r i n ,  "Technology and t h e  Fu tu re  of t h e  Copyr ight  
Principle: '  American Documentation, J anua ry  1968. 

Gera ld  J .  Sophar and Laurence B. H e i l p r i n ,  The Determinat ion  of 
Legal  F a c t s  and Economic Guidepos ts  w i t h  Respect  t o  t h e  Dissemi- 
n a t i o n  of S c i e n t i f i c  and Educa t iona l  In fo rma t ion  a s  i t  i s  
Af fec t ed  by Copyr ight :  A S t a t u s  Repor t ,  BR-7-0793, (ED-014-621) 

The Copyr ipht  Law a s  I t  R e l a t e s  t o  N a t i o n a l  In fo rma t ion  Systems 
and N a t i o n a l  Programs: A Study by t h e  Ad Hoc Task Group on 
Lega l  Aspects  Involved  i n  N a t i o n a l  In fo rma t ion  Systems,  F e d e r a l  
Counci l  f o r  Sc i ence  and Technology, Washington, D . C . ,  J u l y  1967. 
(PB 175 618) 

Edward S. Lazowska, "Photocopying,  Copyr ight ,  and t h e  Librarian:' 
American Documentation, Vol, 19 ,  A p r i l  1968, p. 123. 



REFERENCES 

S e c t i o n  6 :  

Layman E. A l l e n ,  "Sketch of a Proposed Semi-Automatic, H i e r a r c h i c a l ,  
Open-Ended SLorage and R e t r i e v a l  System f o r  S t a t u t e  O r i e n t e d  Lega l  
Li t :e ra ture i i  P roceed ings  of t h e  1965 Congress ,  Val  11, l n  t  e r n a t i o n a l  
Federatcion f o r  Documentat ion,  3Lst  Meeting and Congress ,  Washington 
D . C . ,  October  7-16, 1965,  pp. 189-1.98. 

Layman E .  A l l e n ,  "A Language-Normalizat ion Approach t o  I n f o r m a t i o n  
R e t r i e v a l  i n  Law:' p r e s e n t e d  a t  t h e  1966 Annual Meeting of  t n e  
American P o l i t i c a l  S c i e n c e  A s s o c i a t i o n ,  New York, September 6-10, 
1966,  

Layman E. A l l e n ,  "Beyond Document R e t r i e v a l  Toward I n f o r m a t i o n  
Retr ieval : '  Minnesota  Law Review, Vol. 47 ,  1963,  pp .  713-767. 

John W .  Gibbons,  "What t o  T e l l  t h e  P u b l i c  About T r a f f i c  Safety," 
T r a f f i c  D i g e s t  and Revi,., J a n u a r y ,  1968. - 
R .  A. Bauer and A.  Bauer,  "America: Mass S o c i e t y  and Mass ~ e d i a j '  
J o u r n a l  of S o c i a l  I s s u e s ,  Vol. 1 6 ,  1960,  pp.  3-67. 

B. Be re l son ,  "Communications and P u b l i c  ~ p i n i o n ; '  i n  Schramm, W.  
( e d . )  , Com.munications i n  Modern S o c i e t y ,  U n i v e r s i t y  of I l l - i n o i s  
P r e s s ,  Urbana, 1960. 

Murray Hlu.menthal, " ~ i m e n s i o n s  of t h e  T r a f f i c  S a f e t y  Problemc:' 
T r a f f i c  S a f e t y .  Pape r  p r e s e n t e d  a t  1967 Automotive Eng inee r ing  
Congress ,  March, 1968. 

A. D .  L i t t l e ,  I n c . ,  The S ta t e -o f - the -Ar t  of T r a f f i c  S a f e t y ,  
Automobile  Manufac tu re r s  A s s o c i a t i o n ,  New York, 1966. 

B.  W .  Marsh,  Mot iva t ed  P u b l i c  Unders tanding  f o r  T r a f f i c  S a f e t y ,  
American Automobile  A s s o c i a t i o n ,  1962. 

Harold  Mendelsohn,  re T r a f f i c  S a f e t y  Messages R e a l l y  on Target?,' '  
T r a f f i c  D i g e s t  and Review, December, 1967. 

, '"he Dogmas of T r a f f i c  safety:' Research  Repor t ,  U n i v e r s i t y  of 
Denver, 1967.  

J .  N a i s b i t . t ,  "The G r e a t  Hol iday  Massacre ,  A Study of  Impact :  P u b l i c  
R e l a t i o n s  t o  T e l e v i s i o n  Documentary Throws New L i g h t  on S a f e t y  
Propaganda:' T r a f f i c  S a f e t y ,  March, 1961,  pp. 12-15, 36, 48-49. 

"A S e c t i o n  o t  t h e  Ac t ion  Program f o r  Highway Safety," P u b l i c  
I n f o r m a t i o n  --$ 1966.  Repor t  of  t h e  P r e s i d e n t ' s  Committee f o r  T r a f f i c  
S a f e t y ,  G.P.O., Washington, D.C., 1961. 

"What M o t c ~ r i s t s  R e a l l y  Think About ' T r a f f i c  S a f e t y ! " ,  Repor t  on a 
Study Condcuted by Opinion  Research  C o r p o r a t i o n  p u b l i s h e d  by t h e  
Pure  O i l  C:ompany and t h e  ATA Founda t ion ,  I n c .  Washington,  D.C.,: 
ATA Foundat ion ,  I n c . ,  Washington, D . C . ,  n .d .  



S e c t i o n  6 (15-30) 

"1966 T r a f f i c  Sa fe ty  Campaign:' Adver t i s ing  Council-National  
S a f e t y  Counci l ,  n. d. 

Co l in  Cherry,  On Human Communication, Wiley, New York, 1957. 

W.  P .  Davison, "On t h e  E f f e c t s  of Communication:' P u b l i c  Opinion 
Q u a r t e r l y ,  Vol, 23, 1959, pp. 343-360, 

C ,  I. Hovland and I.  J a n i s ,  Communication and Pe r suas ion ,  Yale 
U n i v e r s i t y  P r e s s ,  New Haven, 1953. 

C.  I .  Hovland, "Reconci l ing  C o n f l i c t i n g  R e s u l t s  Derived from 
Exper imenta l  and Survey S t u d i e s  of A t t i t u d e  change:' American 
P s y c h o l o g i s t ,  Vol. 14,  1959, pp. 8-17. 

H.  C. Kelman, "Processes  of Opinion Change:' P u b l i c  Opinion 
Q u a r t e r l y ,  Vol. 25, 1961, pp. 57-79. 

Harold Mendelsohn, "The Denver Symposium on Mass Communications 
Research f o r  S a f e t y t t  ( e d i t e d  by Murray Blumenthal) , N a t i o n a l  
S a f e t y  Counci l ,  1964. 

S. Moscovici ,  " A t t i t u d e s  and Opinions,'' Annual Review of Psychology,  
Vol. 14 ,  1963. 

M. W.  R i l e y ,  and J .  W. R i l e y ,  "A S o c i o l o g i c a l  Approach t o  
Communications ~ e s e a r c h i '  P u b l i c  Opinion Q u a r t e r l y ,  Vol. 15 ,  1951, 
pp. 445-460. 

Mi l ton  Rokeach, " A t t i t u d e  Change and Behav io ra l  Change:' P u b l i c  
Opinion Q u a r t e r l y ,  Vol. 39, 1966-67. 

W. Schramm, " In fo rma t ion  Theory and Mass Communicatiod' 
Jou rna l i sm Q u a r t e r l y ,  Vol. 32, 1955,  pp. 131-136. 

C.  E. 'Shannon,  and W. Weaver, The Mathemat ica l  Theory of 
Communication, U n i v e r s i t y  of  I l l i n o i s  P r e s s ,  Urbana, 1949. 

Cha r l e s  W. Wixom, "Tapping News Execu t ive ' s  I n t e r e s t  t o  Enhance t h e  
Flow of Sc ience  Newdl p re sen ted  a t  American Co l l ege  P u b l i c  
R e l a t i o n s  A s s o c i a t i o n  Grea t  Lakes D i s t r i c t  Conference,  Milwaukee, 
March, 1968. 

Harold L.  Henderson and Theodore Kole,  "A Study of  t h e  E f f e c t i v e n e s s  
of  Small  Group Di scuss ions  of S a f e t y  Films and Dr ive r  Problems 
i n  Changing t h e  A t t i t u d e s  and Behavior  of Accident-Involved 
~ r i v i n g i '  D r i v e r s  S a f e t y  S e r v i c e ,  I n c . ,  New York, 1963. 

I .  L.  J a n i s ,  and B. T .  King, "The I n £  luence  of  Role P lay ing  i n  
Opinion Change:' J o u r n a l  of Abnormal/Social Psychology,  Vol. 49, 
1954, pp. 211-218. 

Rober t  Henry Schwarz, "A Study of t h e  E f f e c t i v e n e s s  of Role  P lay ing  
as a Means of Modifying a n  E x i s t i n g  A t t i t u d i n a l  ~ t r u c t u r e : '  
D i s s e r t a t i o n  A b s t r a c t s ,  1966. 



S e c t i o n  6 (31-46) 

Horace C.  H a r t s e l l ,  ' % s i n g  Mul t imedia  i n  S a f e t y  E d u c a t i o n ~ ~ a f e t y ,  
Marcl-L-April., 1967. 

B .  F. S k i n n e r ,  "Teaching S c i e n c e  l.11 High School--What i s  idrc~ng?", 
S c i e n c e  Va l ,  159,  Feb. 1 6 ,  1968,  pp,  704-710. a 

I.  M.  Rosens tock ,  "what Research  i n  M o t i v a t i o n  Sugges t s  f o r  
P u b l i c  Health:' &merican J o u r n a l  of u$Ji.c H e a l t h ,  Vol. 50,  1960,  
p p .  295-302. 

A l b e r t  E .  S c h e f l e n ,  "Nu~nan Communication: Behav io ra l  Programs and 
T h e i r  I n t e g r a t i o n  i n  In terac t ion: '  Behav io ra l  S c i e n c e ,  Vol. 1 3  (44,), 
1968. 

H.  Toch and M.  S. MacLean, J r . ,  " ~ e r c e ~ t i o n ,  Communication, and 
Educa t ion  Resea rch :  A T r a n s a c t i o n a l  View:' Audio-Visual  Communica- 
t i o n  Review Vol. 1 0 ,  1962,  pp. 55-77, 

---9 

H i l l i e r  Krieghbaum, S c i e n c e  and t h e  Mass Media, New Yorlc U n i v e r s i t y  
P r e s s ,  New York,  1967.  

Dorwin C a r t w r i g h t ,  "Some P r i n c i p l e s  of Mass ~ e r s u a s i o n : '  Human 
R e l a t i o n s ,  Vol. 2 ,  1949, p.  253. 

W. G r i f f i t h s  and A.  L.  Knutson,  "The Role of Mass Media i n  P u b l i c  
Health:' -&neri.can J o u r n a l  of  P u b l i c  H e a l t h ,  Vol. 50 ,  1960. 

James W .  Swineha r t ,  and John  P. K i r s c h t  , "smoking : A P a n e l  of 
B e l i e f s  and Behavior  Fol lowing t h e  PHs Report;' P s y c h o l o g i c a l  
R e p o r t s , l 8 ,  519-528; 1966. 

Ruth I .  Beach, "The E f f e c t  of a  'Fear -Arous ing '  S a f e t y  Fi lm on 
P h y s i o l o g i c a l ,  A t t i t u d i n a l  and Behav io ra l  Measures:  A Pilof; 
Study," T r a f f i c  S a f e t y  Research  Rev*, J u n e ,  1966. 

V e r l i n g  C.  T r o l d a h l  and R. Vincent  F a r a c e ,  " T r a f f i c  Acc iden t s  and 
P u b l i c  Opinion:' Michigan S t a t e  Economic Record,  July-Augusr  , 1956. 

"Dupont S e a t  Belt Survey;' 1957. 

G .  W .  Blomgren, J r . ,  and T. W. Scheuneman, P s y c h o l o g i c a l  R e s i s t a n c e  
t o  S e a t  B e l t s  The T r a f f i c  I n s t i t u t e ,  Nor thwes te rn  U n i v e r s i t y ,  1961. - 9  

D o r r i a n  A. Swee t se r ,  " A t t i t u d i n a l  and S o c i a l  F a c t o r s  A s s o c i a t e d  With 
Use of  S e a t  ~ e l t s i '  J o u r n a l  of H e a l t h  6 S o c i a l  Behavioy, pp. 116-1.25, 
1967.  

I. L .  J a n i s  and S. Feshback,  " E f f e c t s  of  Fear-Arousing Communica- 
tions:' J o u r n a l  of Abnormal and S o c i a l  Psychology,  Vol. 48,  1953,  
pp.  78-92. 

Howard L e v e n t h a l ,  J e a n  C .  Wa t t s ,  and F r a n c i a  Pagano,  " E f f e c t s  of  
F e a r  and I n s t r u c t i o n s  on How t o  Cope w i t h  Danger," J o u r n a l  of 
P e r s o n a l i t y  and S o c i a l  Psychology,  Vol. 6 ,  1967, pp. 313-321.  -- 



S e c t i o n  6 (47-62) 

Gera ld  R. M i l l e r  and Murray A, Hewgil l ,  "Some Recent Research on 
Fear-Arousing Message ~ ~ ~ e a l s : '  Speech Monographs, Vol. X X X L I I ,  
November, 1966. 

Nathan Maccoby , i n t e r v i e w ,  S tan fo rd  U n i v e r s i t y .  

Benjamin E .  Griessman, "The Pe rcep t ion -Re ten t ion  of F i r e  P reven t ion  
Messages : An Aspect  of Communication ~ e s e a r c h : '  Ph.D. D i s s e r t a t i o n  
[ D i s s e r t a t i o n  A b s t r a c t s ,  1967 27 (9-A), 31301. 

H.  Hyman and P. B. S h e a t s l e y ,  "Some Reasons Why In fo rma t ion  Campaigns 
 ail:' P u b l i c  Opinion Q u a r t e r l y ,  Vol. 21, 1947, pp. 412-423. 

Wayne A. Danie lson  and G .  C .  W i l h o i t ,  J r . ,  A Computerized 
B ib l iog raphy  of  Mass Communication Research,  1944-1964, Magazine 
P u b l i s h e r s  A s s o c i a t i o n ,  New York, 1967. 

G .  Ray Funkhouser, "Some C o r r e l a t e s  of  In fo rma t ion  Seeking,'' Paper  
p r e s e n t e d  a t  P a c i f i c  Chapter  of American A s s o c i a t i o n  f o r  P u b l i c  
Opinion Research Corpora t ion ,  Feb.,  1967. 

-9 "Communicating Science  t o  Non-scientists: '  p r e s e n t e d  a t  
Conference of American A s s o c i a t i o n  f o r  P u b l i c  Opinion Research ,  
Feb., 1967. 

James N .  Morgan, " ~ h o  Uses S e a t  Belts?," Behav io ra l  Sc i ence ,  Vol. 1 2 ,  
November, 1967. 

John P. Robinson, and James W. Swinehar t ,  "The Role of T e l e v i s i o n  
i n  Communicating World Affairs : '  p r e s e n t e d  a t  Conference on 
T e l e v i s i o n  and World A f f a i r s ,  J anua ry ,  1968. 

C.  F. Cannel l ,  and J.  C ,  MacDonald, "The Impact of Hea l th  News on 
A t t i t u d e s  and- ~ e h a v i o r - '  ~ o u r n a l i s m  ~ u a r t e r i ~ ,  33, 1954,  p 
pp. 315-323. 

Sue B. S e i t z  and Char les  C.  C le l and ,  "Changing E x i s t i n g  At t i t udes - -  
A Dissonance Approach:' P sycho log ica l  Repor t s ,  Southern  U n i v e r s i t i e s  
P r e s s ,  1967. 

Vance Packard,  The Hidden Pe r suade r s ,  Pocket  Books, New York, 1957. 

S t a n l e y  H. Schuman, e t  a l . ,  "Young Male Drivers:' J o u r n a l  of t h e  
American Medica l  A s s o c i a t i o n ,  Vol, 1 2 ,  June ,  1967, p.  200. 

Ronald G .  Havelock, " S o c i a l  Roadblocks i n  U t i l i z a t i o n  of Highway 
S a f e t y  ~ e s e a r c G '  p re sen ted  a t  Second Annual Auto Insu rance  
I n d u s t r y  T r a f f i c  S a f e t y  Research Symposium, March, 1968. 

C, I. Hovland and H. A. P r i t z k e r ,  "Extent  of  Opinion Change a s  a 
Funct ion  of Amount of  Change Advocated '  J o u r n a l  of Abnormal/ 
S o c i a l  Psychology,  Vol. 54, 1957, pp. 257-261. 

Bernard Bere l son  and Gary A. S t e i n e r ,  Human Behavior:  An I n v e n t o r y  
of  S c i e n t i f i c  F ind ings ,  Harcour t ,  Brace & World, New York, 1964. 



S e c t i o n  6 (63- 

63. "A Nationa.1 Program t o  Conquer H e a r t  D i s e a s e ,  Cancer and s t roke : '  
r e p o r t  of  t h e  Subcommittee on Gommunj~cations , U.S .G.P .iJ., 
Washington,  1964. 

64. M.  W. T h i s t l e ,  " p o p u l a r i z i n g  ~ c i e n c e j '  Sci .ence,Vol.  1 2 7 ,  19.58, 
pp.  951-9515. 

65.  C h a r l e s  H .  ' rownes, " ~ u a n t u m  E l e c t r o n i c s ,  And S u r p r i s e  i n  Development 
of Teclnnol.ogy~' S c i e n c e ,  Vol. 159,  Feb rua ry ,  1968. 

66. Marsh .a l l  McLuhan, Unders tanding  Media: The Ex tens ions  of Man, 
McGraw-Hill, 1965. 

6 7 ,  P r o f .  James R. B r i g h t ,  "Can We Forecast :  ~ e c h n o l o g ~ ? ~ '  I n d u s t r i a l  
Resea rch ,  March, 1968,  

OTHER SOURCES 

O t h e r  i n t e r v i e w e d  f o r  t h i s  r e p o r t  i n c l u d e  r e p r e s e n t a t i v e s  of t h e  
f o l l o w i n g  o r g a n i z a t i o n s  : 

Automobile Manufac tu re r s  A s s o c i a t i o n ;  

I n j u r y  C o n t r o l  O f f i c e  of  t h e  U .  S. Department 
of  P u b l i c  Hea l th  S e r v i c e ,  

C i n c i n n a t i ,  Ohio; 

P u b l i c  H e a l t h  P u b l i c a t i o n s ,  
IJSPHS , 
Washington, D.C. ; 

A d v e r t i s i n g  Counc i l ,  
Washington,  D . C . ;  

A d v e r t i s i n g  Counc i l ,  
Chicago,  I l l i n o i s ;  

S l a a n  Foundat ion ,  
Automotive S a f e t y  D i v i s i o n ,  
Washington, D . C . ;  

Needham, Harper  & S t e e r s ,  I n c . ,  
Chicago,  I l l i n o i s  ; 

N a t i o n a l  Highway S a f e t y  Bureau,  
Department of T r a n s p o r t a t i o n ,  
Washington,  D.C.  ; 

Code A u t h o r i t y  Department 
N a t i o n a l  A s s o c i a t i o n  of  B r o a d c a s t e r s ,  
Washington, D . C . ;  

N a t i o n a l  S a f e t y  Counc i l ,  
Chicago,  I l l i n o i s  



Cont r ibu t ions  t o  t h i s  r e p o r t  were made by E l o i s e  M i l l e r ,  g radua te  
s t u d e n t  i n  Journal ism,  and Frank Beaver, Ph,D. s t u d e n t  i n  speech,  
The Univers i ty  of Michigan, and notably  by t h e  pe rsonne l  of t h e  HSRI 
Informat ion Center ,  e s p e c i a l l y  by Mrs. Nancy Huang. 



REFERENCES 

S e c t i o n  8: 

1. Anthony T. Kruzas ,  D i r e c t o r y  of S p e c i a l  L i b r a r i e s  and I n f o r m a t i o n  
Cen te r s  Ga1.e Research ,  D e t r o i t ,  1,963; 2nd e d . ,  1968. 1 

2. Kenneth N .  M e t c a l f ,  'Transpor taLion  l n f o r m a t i o n  Sources ,  Gale  
Resea rch ,  D e t r o i t ,  3.965. 

3. E a t i o n a l  Sc i ence  Foundat ion ,  S p e c i a l i z e d  Sc ience  Informat ion-  
S e r v i c e s  i n  t h e  United S t a t e s ,  Washington,  D.C., 1.961. 

4 .  O r g a n i z a t i o n  f o r  European Economic Coopera t ion  and Developme,nt, 
I n t e r n a t i o n a l  Road SaEety Research  D i r e c t o r y ,  2nd e d . ,  P a r i s ,  1966. 

5 .  Kathryn  Ch i1 .d~  Cass idy  and Joy  R e d f i e l d ,  I , i b r a r y  C l a s s i f i c a t . i o n  
Scheme and S e l e c t e d  B ib l iog raphy  of T r a f f i c  Eng inee r ing  L i t e r a t u r e ,  
Bureau of  Highway Tra,f : f ic ,  Yale  U n i v e r s i t y ,  New Haven, 1948,  
pp. 71-118. 

6. Kathryn C h i l d s  Cass idy  and Ce le  Kagan, B ib l iog raphy  of T r a f f i c  - 
Enginee r ing  L i t e r a t u r e :  S e l e c t e d ,  Annotated and Indexed,  
Bureau of  Highway T r a f f i c ,  Yale  U n i v e r s i t y ,  New Haven, 1954. 

7 .  L i b r a r y  of t h e  Bureau of P u b l i c  Roads, B ib l iog raphy :  S t r e e t  - and 
Highway S a f e t y  (mimeographed) , Highway Research  Board, Committee 
on Causes and P r e v e n t i o n  of  Highway Acc iden t s ,  Washington, D . C . ,  

8 .  Mi ld red  A. Wi lson ,  B ib l iog raphy  on Highway S a f e t y ,  Misc. Publ .  #296, 
Department of A g r i c u l t u r e ,  Washington, D . C . ,  1938. 

9. D a n i e l  R. P f o u t z  and Jackson  B .  Cohen, " s e r v i c e  t o  I n d u s t r y  by 
P u b l i c  Library," L i b r a r y  Trends ,  - Vol. 1 4 ,  J a n .  1966,  pp. 236-261. 

LO.  G .  S. Bonn, "~cience-TechnoBogy Per iodica ls : '  L i b r a r y  J o u r n a l ,  
Vol. 88,  March 1963, p. 954, 

11. D .  R. P f o u t z ,  "Science  and Technology Department of  t h e  Carneg ie  
L i b r a r y  of P i t t sburgh: '  C r u c i b l e ,  Vol. 49,  J u n e  1964,  p .  153.  

1 2 .  A s s o c i a t i o n  of  S t a t e  U n i v e r s i t i e s  and Land Grant  Co l l eges  and 
N a t i o n a l  Commission on S a f e t y  Educa t ion ,  U n i v e r s i t y  T r a n s p o r t a t i o n  
and Acc iden t  P r e v e n t i o n  Cen te r s .  . . , N a t i o n a l  Educa t ion  
A s s o c i a t i o n ,  Washington, D . C . ,  1962. 
See a l s o :  O f f i c e  of Educa t ion  6! N a t i o n a l  Commission on S a f e t y  
Educa t ion ,  Courses on Highway S a f e t y  and Highway T r a f f i c :  A 
D i r e c t o r y  of  C o l l e g e  and U n i v e r s i t y  O f f e r i n g s ,  N a t i o n a l  Educa t ion  
A s s o c i a t i o n ,  Washington, D . C . ,  1958. 

13 .  Uni ted  Railway and E l e c t r i c  Company, B ib l iog raphy  of  P u b l i c a t i o n s  
R e l a t i n g  t o  Veh icu la r  T r a f f i c  and T r a f f i c  C o n t r o l  (mimeographed), 
Ba l t imore ,  1.928. 



S e c t i o n  8 (14-28) 

American E l e c t r i c  Railway A s s o c i a t i o n ,  B ib l iog raphy  on S t r e e t  and 
Highway T r a f f i c ,  AERA B u l l e t i n  #305, New York, 1930;  r e v .  e d . ,  
AERA B u l l e t i n  #355,  1931; Annual Supplement ,  1932. 

A l b e r t  R u s s e l  E r s k i n e  Bureau f o r  S t r e e t  T r a f f i c  Research ,  A 
Bib l iog raphy  on Dr iv inv  S a f e t y  (mimeographed), WPA P r o j e c t  #12259, 
Harvard U n i v e r s i t y ,  Cambridge, Mass. , 1937. 

Harry  R. De S i l v a ,  "Bibliography," Why We Have Automobile  A c c i d e n t s ,  
John  Wiley,  New York, 1942,  pp. 375-387. 

Highway Research Board, A S e l e c t e d  B ib l iog raphy  on Highway S a f e t y ,  
HRB Bib l iog raphy  #2,  Washington, D . C . ,  1947. 

Frank A. H a i g h t ,  Annotated B ib l iog raphy  of S c i e n t i f i c  Research  
i n  Road T r a f f i c  and S a f e t y ,  I n f o r m a t i o n  C i r c u l a r  #33 ,  I n s t i t u t e  
of T r a n s p o r t a t i o n  and T r a f f i c  Eng inee r ing ,  Los Angeles ,  1 A p r i l  1963. 

, " ~ n n o t a t e d  B ib l iog raphy  on Road T r a f f i c  and safety:' O p e r a t i o n s  
Research ,  Vol. 1 2 ,  Nov.-Dec. 1964,  pp. 976-1039. 

Guide t o  T r a f f i c  S a f e t y  L i t e r a t u r e :  A r t i c l e s ,  Pamphle ts ,  and Books, 
N a t i o n a l  S a f e t y  Counc i l ,  Chicago,  1966. 

S t a t e -o f - the -Ar t  of T r a f f i c  S a f e t y :  A C r i t i c a l  Review and A n a l y s i s  
of t h e  T e c h n i c a l  I n f o r m a t i o n  on F a c t o r s  A f f e c t i n g  T r a f f i c  S a f e t y ,  
A r t h u r  D .  L i t t l e ,  1966. 

O f f i c e  of  Veh ic l e  Systems Research ,  N a t i o n a l  Bureau of  S t a n d a r d s ,  
B ib l iog raphy  on ~ o t b r  Veh ic l e  and T r a f f i c  S a f e t y ,  Washington, D . C .  , 
1968. 

Leon G .  G o l d s t e i n ,  Human V a r i a b l e s  i n  T r a f f i c  A c c i d e n t s :  A D i g e s t  
of Research and S e l e c t e d  B ib l iog raphy ,  HRB B ib l iog raphy  #31,  
Highway Research Board, Washing t o n ,  D.  C .  , 1962. 

Highway Research  Board, Night  V i s i b i l i t y :  S e l e c t e d  Re fe rences ,  
HRB I Bib l iog raphy  # 4 5 ,  Washington, D . C . ,  1967. 

C h e s t e r  G .  Bragaw, A Review of t h e  L i t e r a t u r e  on t h e  I n j u r y  P o t e n t i a l  
of Automotive S a f e t y  G l a s s ,  E .  I DuPont d e  Nemours, Wilmington, 

Gene ra l  Motors Research  L a b o r a t o r i e s ,  System on Automotive S a f e t y  
I n f o r m a t i o n ,  L i t e r a t u r e  Search  on Energy Absorbing Systems,  
Warren, Mich.,  1967. 

Gene ra l  Motors Research L a b o r a t o r i e s ,  System on Automotive S a f e t y  
I n f o r m a t i o n ,  L i t e r a t u r e  Sea rch  on S t e e r i n g  Column, S t e e r i n g  S h a f t ,  
and Impact S t u d i e s ,  Warren, Mich. ,  1967. 

Gene ra l  Motors Research L a b o r a t o r i e s ,  System on Automotive S a f e t y  
In fo rma t ion ,  F r i c t i o n  Brakes :  A Review of  S e l e c t e d  L i t e r a t u r e ,  
Warren, Mich.,  1966. 



S e c t i o n  8 (29-32) 

29. P a u l  6 .  Ronco, Huinan Facf o r s  Eng inee r ing  B i b l i o g r a p h i c  S e r i e s ,  
Vol .  2 :  1.960-1964 L i t e r a t u r e ,  Depr;, of Defense/Tuf ts 'Un ive r s i ty  
I n s t i t u t e  f o r  P s y c h o l o g i c a l  Resea rch ,  Human Eng inee r ing  I n f o r m a t i o n  
and Am;zl.ysis Center, 1966. 

30. Carl C.  C l a r k ,  A C h r o n o l o g i c a l  B ib l iog raphy  on t h e  B i o l o g f c a ~  
E f f e c t s  of  Impact ,  M a r t i n ,  B a l t i m o r e ,  1961; r e v i s e d  and expanded --- 
e d . i t i o n ,  Ca.rl. C .  Cl.ark., et a l ,  1962. 

31. R ,  G .  Snycler, e t  aP . ,  Biomedical  Research  S t u d i e s  i n  A c c e l e r a t i o n ,  
=c t  W ~ ! i g h t l e s s n e s s ,  V i b r a t i o n ,  and Eme.rgency Esca.pe and 
Kes trai . rr t  Sys terns : A Comprehensive i l i o g r a p l ~ y ,  Vols . I.--?, --- 
C i v i l  Aercrrnerlical. Research  Zr,s t i t u t e ,  1963;  >upple~nen.t  -- 1 9 J .  I c e  
and R. G .  Snyder ,  1966. 

32. Hi.ghway Safe ty  L i t e r a t u r e ,  No. 5 ,  1 2  ,Jan. 1968,  p .  12 .  



REFERENCES 

S e c t i o n  9 :  

M. Kochen, "Systems Technology f o r  In fo rma t ion  ~ e t r i e v a l : '  
unpubl i shed  memorandum, Menta l  Hea l th  Research I n s t i t u t e ,  The 
U n i v e r s i t y  of Michigan, Ann Arbor,  1962. 

Ca r los  0 .  S e g a r r a ,  An Approach t o  Cos t  E f f e c t i v e n e s s  o f  A S e l e c t i v e  
Mechanized Document P rocess ing  System, AD 651 486, March, 1967. 

Cha r l e s  P. Bourne and Donald F. Ford, "Cost Ana lys i s  and S imula t ion  
Procedures  f o r  t h e  Eva lua t ion  of Large  In fo rma t ion  Sys terns,'' 
American Documentation, Vol. 1 5 ,  No. 2 ,  p. 142-149, A p r i l  1964. 

Cha r l e s  P ,  Bourne, Requirements ,  C r i t e r i a ,  and Measures of  
Performance of In fo rma t ion  S t o r a g e  and R e t r i e v a l  Sys tems, 
AD 270 942,  December 1961. 

B. L .  Mathers ,  System Performance S p e c i f i c a t i o n  f o r  a N a t i o n a l  
Chemical In fo rma t ion  System, AD 650 901, A p r i l  1967. 

W .  E .  Chapin, G .  L. McCann, and W. H .  Veazie ,  A Study of Requirements  
f o r  Es t ab l i shmen t  and Opera t ion  of a Transducer  In fo rma t ion  Cen te r ,  
B a t t e l l e  Memorial I n s t i t u t e ,  FDL-TDR-64-34, March, 1964. 

James W.  P e r r y ,  and Wil l iam Goffman, Mathemat ica l  Formula t ion  of  
B a s i c  Procedures  i n  Documentation: Theory of Documentation and 
S t r a t e g y  of  Sea rch ing ,  Cleveland,  Ohio, Con t rac t  No. AF (49)638 357. 

8. Char l e s  R.  B lun t ,  An In fo rma t ion  R e t r i e v a l  System Model HRB-Singer, 
October  1965. (AD 623 590) 

9 .  C.  Richard  Conger, The S imula t ion  and E v a l u a t i o n  of In fo rma t ion  
R e t r i e v a l  Systems,  HRB-Singer, A p r i l  1965. (AD 464 619) 

10 .  U.  0 .  G a g l i a r d i ,  C .  G .  Ying, and L. G .  H o l t ,  Mathemat ica l  
Programming Techniques f o r  In fo rma t ion  System Design,  Dunlap and 
A s s o c i a t e s ,  J u l y  1964. (AD 605 826) 

11. Gus J .  Caras ,  "Computer S imula t ion  of a Small In fo rma t ion  System:' 
American Documentation, Vol. 19 ,  A p r i l  1968, p. 120. 



SUMMARY OF INTERTJIEW RESPONSES 

The r e s p o n d e n t s  have  been  grouped a c c o r d i n g  t o  t h e i r  p r o f e s s i o n a l  
f u n c t i o n s ,  and Lhe r e s p o n s e s  sumr,arized t o  p r e s e n t  a g e n e r a l  p i c t u r e  
of t h e  needs  e x p r e s s e d  by each  g roup ,  

Mass Media R e p r e s e n t a t i v e s  

L e g i s l a t o r s  and L e g i s l a t i v e  A s s i s t a n t s  

Automobile  D e a l e r s  

I n s u r a n c e  Agents  

T r a f f i c  and Highway Eng inee r s  

S a f e t y  O r g a n i z a t i o n s  R e p r e s e n t a t i v e s  

Resea rche r s  

S t a t e  O f f i c i a l s  

P o l i c e  Off Lc iaPs  

D r i v e r  Educa t i on  I n s t r u c t o r s  



1. MAS S MEDIA REPRESENTATIVES 
This  group of f i v e  peop le  r e p r e s e n t s  some 50 y e a r s  of w r i t i n g  

expe r i ence  r e l a t e d  t o  highway s a f e t y .  None of  them r e c e i v e s  any form 
of government suppor t .  A l l  g e t  c o n s i d e r a b l e  i n fo rma t ion  by d i r e c t  
p e r s o n a l  c o n t a c t ;  most have had no expe r i ence  w i t h  microforms,  and 
t h o s e  who have  d i d  n o t  f i n d  them convenient .  

Only one of t h e  f i v e  saw T r a f f i c  S a f e t y  r e g u l a r l y ;  t h e i r  normal 
o p e r a t i o n  most o f t e n  involved  " c a l l i n g  t h e  o r i g i n a l  source:' S e v e r a l  
had used t h e  N a t i o n a l  S a f e t y  Counci l  f o r  d a t a  o r  r e f e r r a l  t o  o t h e r  
sou rces .  A major  t e l e v i s i o n  network h a s  i t s  own in fo rma t ion  c e n t e r ,  
b u t  of  cou r se ,  i t s  coverage must b e  broad and has  only  a l i m i t e d  
c a p a b i l i t y  i n  t r a f f i c  s a f e t y .  

Most members of t h e  p r e s s  a r e  a v i d  r e a d e r s  of  news magazines and 
newspapers a s  well a s  of general-background r ead ing  m a t e r i a l .  

With r ega rd  t o  t i m e l i n e s s  of  i n fo rma t ion  i t  i s  necessa ry  t o  
cons ide r  t h a t  t h e r e  a r e  two k inds  of r e p o r t i n g :  t h e  f i r s t  i s  " re spons ive  
report ing: '  t h e  t ime ly  r e p o r t i n g  of e v e n t s  a s  they happen. T h i s  i s  
o r d i n a r i l y  done wi thou t  any in-depth  s e a r c h i n g ,  and l a c k  of i n f o r m a t i o n  
does n o t  seem t o  be  a  handicap .  E f f o r t s  a r e  o f t e n  made t o  p rov ide  
some back-up f o r  a  s t o r y ,  b u t  t h e  need does n o t  seem t o  b e  c r i t i c a l .  
The o t h e r  t ype  of r e p o r t i n g  i s  i n v e s t i g a t i v e - - e x p l a n a t i o n s  of causes  
r a t h e r  t han  d e s c r i p t i o n s  of e v e n t s .  I n  t h i s  work i t  i s  d i f f i c u l t  and 
o f t e n  imposs ib l e  t o  g e t  needed in fo rma t ion ,  b u t  t h e  r e p o r t e r  u s u a l l y  
h a s  some weeks t o  do t h e  r e s e a r c h  and w r i t e  t h e  m a t e r i a l .  

These media r e p r e s e n t a t i v e s  look forward t o  a  s i n g l e  good s o u r c e  
of highway s a f e t y  i n £  ormation.  They would l i k e  i n £  ormat ion  a v a i l a b l e  
i n  a conven ien t ,  cross-indexed form s o  t h a t  i n t e l l i g e n t  answers could  
be  ob ta ined  i n  a  one-day turnaround time. T e l e v i s i o n  workers  would 
a p p r e c i a t e  a f i l m  c l i p  f i l e  from which they  could  borrow m a t e r i a l  as 
necessa ry .  Magazine w r i t e r s  (and o t h e r s  who do i n v e s t i g a t i v e  p i e c e s )  
would l i k e  in fo rma t ion  about  r e s e a r c h  i n  p r o g r e s s  i n  time t o  produce 
a r t i c l e s  on t h e  r e s u l t s  i n  a t ime ly  f a s h i o n ,  

T y p i c a l  q u e r i e s  from media people  a r e :  What a r e  t h e  Volvo s a f e t y  
f e a t u r e s ?  How e f f e c t i v e  a r e  t i r e  s t u d s ?  How e f f e c t i v e  a r e  c o l l a p s i b l e  
f r o n t  ends?  What a r e  t h e  s a f e t y  f e a t u r e s  of a l l  t h e  new c a r s  [ f o r  
p r e p a r a t i o n  of a  t a b l e ]  ? What i s  t h e  b e s t  [most au tho r i t a t i ve / compre -  
ehns ive ]  e x i s t i n g  p i e c e  of l i t e r a t u r e  on drunk d r i v i n g ?  Do a c c i d e n t  
r eco rd  d a t a  show which c a r  is  t h e  s a f e s t / m o s t  dangerous? 

2. LEGISLATORS AND LEGISLATIVE ASSISTANTS 
Two peop le  were in t e rv i ewed ,  one w i t h  a  ten-year  i n t e r e s t  i n  

t r a f f i c  s a f e t y ,  t h e  o t h e r  w i t h  a  two-year i n t e r e s t .  N e i t h e r  was f u l l y  
involved  i n  t h i s  f i e l d ,  b u t  both  e s t ima ted  t h a t  10  t o  1 5  p e r c e n t  of 
t h e i r  time du r ing  a g iven  y e a r  would b e  devoted t o  t h i s  s u b j e c t .  
N e i t h e r  had used microforms much, b u t  g i v e n  t h e  n o t o r i o u s  volume of 
pape r  work a t  t h e  f e d e r a l  l e v e l  i t  seemed an  a t t r a c t i v e  format .  

A s  i n  o t h e r  f i e l d s ,  t h e s e  p o t e n t i a l  u s e r s  s u b s c r i b e  t o  and read  
p r o f e s s i o n a l  j o u r n a l s  r e l a t e d  t o  t h e i r  occupations-- the Congress ional  
Q u a r t e r l y  and S t a t e  Government, and law and account ing  j o u r n a l s .  



N e w s l e t t e r s  i n  a r e a s  of c u r r e n t  i n t e r e s t  a r e  found u s e f u l  r e g a r d l e s s  of 
t h e i r  poin. t  of  view o r  b i a s .  PersoizaL c o n t a c t  is  a  major  means of 
a c q u i r i n g  i .nformat: ion,  oftien o b t a i n e d  d i r e c t l y  because  of a  w i c k  c i r c l e  
of acquaintn.r~.ces,  but:. a l s o  occasi.onal.1.y obtlained by r e f e r r a l  f ~ o m  a  
fr i .end o r  o r g a ; ~ i z a t i . o n .  These p e o p l e  a r e  f a i r l y  a v i d  re .aders  caf 
p e r i o d i c  news reports--Tjme,  Newsweek, s e v e r a l  d a i l y  pape r s .  They 
r e c e i v e  a  f a i r  anlo.utlt of bo th  s o l . i c i t e d  and l ~ n s o l i c i t e d  i n f o r n a t i o n  
from l o b b y i s t s ,  who are cons ide red  v a l u a b l e  s o u r c e s .  

T h e i r  p r i n c i p a l .  o u t p u t s  a r e  s p e e c h e s ,  bi.l%s, and amendmen.ts, wyith 
only  occasiona.1.. al:ti.c:les ~ ~ r i t t e n  f o r  magazines o r  -newspapers. 

T h e i r  infonil.atj.on probl..em i.s one of n a r d l i n g  t o o  l a r g e  n vol.ume 
of u n f i l t e r e d  i .n .formation.  C:orngressional j ou.rnalis, boolts , magazines ,  
pamphle ts ,  e t c . ,  add up t o  thousands of pages p e r  day which cannot  be  
r e a d  b u t  must  be a t  l e a s t  sc.amned. Some s e l e c t i - a n  p r o c e s s  t o  :Lnd.icate 
r e q u i r e d  reatli.ng i s  c.:erta:in.l.y needed h e r e .  

Typi.ca:l t 1ue r i . e~  from Legi .s lat .ors:  Wlat i.s t h e  a c c i d e n t £ r e q u e n c y  
i n  my county [ f o r  a  IGiwanis Club speech]?  Is perl .od. ic  motor v e h i c l e  
i n s p e c t i o n  good o r  bad? How w e l l  is  NWSB meet ing  i t s  g o a l s ?  h%at 
a r e a s  i m p o r t a n t  t o  highway s a f e t y  l e g i s l a r i o n  a r e  l e f t  untouched by 
t h e  p r e s e n t  l e g i s k a t i o n ?  

3. AUTOMOBILE DEALERS 
One f o r e i g n  and one American-make d e a l e r  were i n t e r v i e w e d .  Both 

a r e  s e l f - s u p p o r t i n g .  One s t a t e d  t h a t  h e  had been i n t e r e s t e d  i n  highway 
s a f e t y  f o r  20 y e a r s ,  t h e  o t h e r  f o r  30 y e a r s .  When asked what  
p e r c e n t a g e  of t h e i r  t ime was devoted  t o  hi-ghway s a f e t y  a c t i v i t i e s ,  oae  
s a i d  0% and t h e  o t h e r  s a i d  l e s s  t h a n  1%. N e i t h e r  had r e q u e s t e d  any 
i n f o r m a t i o n  l a t e l y  from anyone r e g a r d i n g  highway s a f e t y  problems,  and 
b o t h  f e l t  r ea sonab ly  happy w i t h  what t h e  company b rochures  p rov ided .  

Regular  r e a d i n g  ma te r i . a l  i n c l u d e s  t h e  l o c a l  and N a t i o n a l  Auto 
D e a l e r s  A s s o c i a t i o n  p u b l i c a t i o n s ,  s e r v i c e  magazines ( f r e e  magazines w i t h  
t i p s  t o  mechanics ,  e t c .  ) , and Automotive News (which i s  r e a d  r e g u l a r l y  
i n  d e t a i l ) .  

T ime l ines s  of  s a f e t y - r e l a t e d  i n f o r m a t i o n  d i d  n o t  seem t o  b e  a 
problem. D e a l e r s  a r e  happy t o  p a s s  a long  t h e  company's s a f e t y  b rochures  
t o  p r o s p e c t i v e  cus tomers .  One d e a l e r  had a  s h o r t  f i l m  s t r i p  i n d i c a t i n g  
t h e  s a f e t y  f e a t u r e s  of  h i s  new model. N e i t h e r  was much impressed  by 
t h e  s a f e t y  f u r o r . . . o n e  s t a t e d  t h a t  "Sa fe ty  f e a t u r e s  a r e  n o t  going  ove r  
ve ry  s t r o n g  . . . s t y l e  i s  most impor t an t . "  

When asked what  q u e s t i o n  h e  would l i k e  t o  d i r e c t  t o  an i n f o r m a t i o n  
c e n t e r ,  one r e sponden t  wanted m a t e r i a l  w i t h  which t o  f i g h t  t h e  l o c a l  
c i t y  s i g n  o rd inance  (which was c u r r e n t l y  r e q u i r i n g  him t o  t e a r  down an  
expens ive  s i g n  and r e p l a c e  i t  w i t h  a n o t h e r ) ,  and m a t e r i a l  w i t h  which 
t o  f i g h t  t h e  l o c a l  c i t y  t r a f f i c  e n g i n e e r ' s  p o l i c i e s  (because  a  r e c e n t  
change i n  one-way s t r e e t  a s s ignmen t s  had a f f e c t e d  h i s  b u s i n e s s  p o t e n t i a l  
n e g a t i v e l y ) .  Automobile d e a l e r s  seem t o  be most i n t e r e s t e d  i n  t h e  
b u s i n e s s  e f f e c t s  of  a u t o  s a f e t y - - e . g . ,  they would f a v o r  a PMVI program 
t h a t  p e r m i t t e d  on ly  new c a r  d e a l e r s  t o  perform i n s p e c t i o n s ,  and they  
s t r o n g l y  s u p p o r t  t h e  e s t a b l i s h m e n t  of s t a n d a r d s  f o r  junking  o l d  c a r s .  



One d e a l e r  i s  c u r r e n t l y  conducting h i s  own " sa fe ty"  program, which 
c o n s i s t s  of c a t c h i n g  "unsafe" i tems on a  normal s e r v i c e  check of  a  c a r ,  
recommending r e p a i r  t o  t h e  owner, and then  n o t i n g  t h e  d e f e c t s  on t h e  
b i l l  i f  t h e  owner d e c l i n e s  t o  have t h e  work performed. 

4 .  INSURANCE AGENTS 
We t a l k e d  wi th  two l o c a l  i n s u r a n c e  agents--one an agen t  f o r  a  

s i n g l e  n a t i o n a l  company, t h e  o t h e r  an  independent  agen t .  Both were 
i n t e r e s t e d  i n  a u t o  s a f e t y  p r i m a r i l y  because  of t h e i r  j obs .  N e i t h e r  had 
used microforms of any k ind .  Ne i the r  had r eques t ed  any highway s a f e t y  
in fo rma t ion  from anyone r e c e n t l y .  

T h e i r  normal i n fo rma t ion  sou rces  i n c l u d e  p r o f e s s i o n a l  j o u r n a l s ,  
e .g . , The N a t i o n a l  Underwri ter  Is Weekly, and t h e  J o u r n a l  of In su rance  
In fo rma t ion .  They o c c a s i o n a l l y  h e a r  a highway s a f e t y  speaker  a t  an  
in su rance  a s s o c i a t i o n  meeting.  Company pamphlets supply some s a f e t y  
in fo rma t ion ,  and a s s o c i a t i o n  p u b l i c a t i o n s  keep them up t o  d a t e  on 
1 e g i s . l a t i o n  which a f f e c t s  t h e i r  b u s i n e s s .  

Timel iness  of i n fo rma t ion  seems t o  be  no problem a s  they  have 
e s s e n t i a l l y  no r e q u e s t s .  T h e i r  o u t p u t ,  i n  s a f e t y - r e l a t e d  f i e l d s ,  i s  
p r i m a r i l y  t h e  d i s s e m i n a t i o n  of company-provided i n f o r m a t i o n ,  They a r e  
a c t i v e  i n  l o c a l  s a f e t y  c o u n c i l  work a t  t imes ,  and a r e  o c c a s i o n a l l y  
c a l l e d  upon t o  speak .  

Response t o  q u e r i e s  about  how they  might  u s e  an  in fo rma t ion  c e n t e r  
devoted t o  highway s a f e t y  i n d i c a t e d  t h a t  they  would no t  be l i k e l y  t o  
make many r e q u e s t s .  They might ,  on t h e  o t h e r  hand, r e c e i v e  and t r a n s m i t  
l i t e r a t u r e  provided  t o  them. 

5. TRAFFIC AND HIGHWAY ENGINEERS 
Two t r a f f i c  e n g i n e e r s ,  one a t  t h e  c i t y  l e v e l  and one a t  t h e  

county l e v e l ,  were in t e rv i ewed .  Length of time i n t e r e s t e d  i n  highway 
s a f e t y  was s t a t e d  a s  7 and 1 7  y e a r s  r e s p e c t i v e l y ,  i n d i c a t i n g  e s s e n t i a l l y  
t h e  l e n g t h  of t h e i r  p r o f e s s i o n a l  c a r e e r s  t o  d a t e .  They were suppor ted  
by l o c a l  government funds .  Both had made use  of microforms,  and i n  
g e n e r a l  l i k e d  them. 

T h e i r  r e c e n t  r e q u e s t s  f o r  i .n format ion  inc luded  r e q u e s t s  f o r  
t r a f f i c  survey  manuals pub l i shed  by t h e  f e d e r a l  government, m a t e r i a l  on 
1969 v e h i c l e  s t a n d a r d s ,  a p p r o p r i a t i o n  r e p o r t s ,  and d a t a  on maximum 
t r a f f i c  c a p a b i l i t i e s  of c e r t a i n  highway t y p e s .  I n  g e n e r a l ,  t h e i r  needs 
were f o r  a  mix tu re  of a d m i n i s t r a t i v e  and eng inee r ing  in fo rma t ion ,  t h e  
c i t y  eng inee r  be ing  more concerned w i t h  a d m i n i s t r a t i v e  m a t t e r s .  

Regular  r ead ing  m a t e r i a l  f o r  t h e s e  people  i n c l u d e  T r a f f i c  Q u a r t e r l y ,  
P u b l i c  Works, Rura l  Roads, and AASHO p u b l i c a t i o n s .  They a l s o  s e e  t h e  
IIHS News le t t e r ,  t h e  HRB P u b l i c a t i o n s  l i s t ,  s e v e r a l  t r a d e  magazines,  
and bo th  had s e v e r a l  p e r s o n a l  c o n t a c t s  i n  t h e  F e d e r a l  Highway 
Admin i s t r a t ion  and t h e  S t a t e  Department of Highways. With r ega rd  t o  
t i m e l i n e s s  of i n fo rma t ion ,  one s t a t e d  t h a t  i t ems  a r e  u s u a l l y  r ece ived  
on t ime ,  b u t  t h a t  s i n c e  t h e r e  i s  o f t e n  no n o t i c e  t h a t  some p a r t i c u l a r  
i n fo rma t ion  o r  m a t e r i a l  e x i s t s ,  i t  i s  ha rd  t o  miss having i t .  



A p r i n c i p a l  problem f o r  l o c a l  t r a f f i c  e n g i n e e r s  i s  t h a t  a c c i d e n t  
r e c o r d s  axe  n o t  p r e p a r e d  i.n a form tha t ,  i s  u s e f u l  t o  them. I n  ac id i t i on ,  

they d e s i r e  good summaries of new i u l f o r ~ i ~ a t i o n  a v a i l a b l e  i n  t h e  f i e l d  of 
t r a f f i c  erigi.~:l~:t.ri.ng. One responclen .~  i~crted t h a t  ennployee t ime  .li~s;s 
from a c c i d e n t s  i s  a s e r i o u s  probl..c?m [ t h e s e  a r e  ol i f - the- job t r a f f i c  
a c c i d . e n t s ]  . kIa2 proposes  t o  present :  t'tic? K a t i o n a l  S a f e t y  C:ou .nc i l l~ ;  
13ef e n s i v e  D r i v i n g  Course t o  emp1uyi;es as a  countermeasure. 

6 .  SAFETY ORGANIZATION REPRESENTATIVES 
We i n t e r v i e w e d  f o u r  r e p r e s e n t a t i v e s  of s a f e t y  o r g a n i z a t i o n s b  One 

had been  conce:rned w i t h  t ra f IEic  s a f e t y  f o r  1 2  y e a r s ,  t h e  o t h e r s  f o r  on ly  
a few y e a r s  each .  A l l .  were  suppor't:ed by n o n p r o f i t  f o u n d a t i o n s ,  and 
devo ted  80% t o  90% of  t h e i r  t ime  t o  highway s a f e t y  probl.ems, One of t h e  
f o u r  had used micacofolms and found  the^;^ c.onvenien t ; t h e  o t h e r s  had ne.ver 
used  them. 

P r o f e s s i o n a l  j o u r n a l s  r ead  by t h i s  g roup  i n c l u d e d  t h e  1 n s t i t : u t e  of 
T r a f f i c  Eng inee r s  J o u r n a l ,  t h e  IACP p u b l i c a t i o n s ,  t h e  SAE J o u r n a l  -- ----, 
and Autornot ive_Review. T h i s  group  r e a d  s e v e r a l  n e w s l e t t e r s  avid:,y, b u t  
used  l i b r a r y  s e r v i c e s  ve ry  l . i t t l e ,  P e r s o n a l  c o n t a c t  seems t o  accoun t  
f o r  most  of t h e i r  i n f o r m a t i o n  i n p u t ,  much of t h i s  o c c u r r i n g  a t  c o n f e r e n c e s ,  
some by te lephor le  and 1.e t.ter , 

With r e g a r d  t o  t i m e l i n e s s  of i n f o r m a t i o n ,  i t  was no t ed  t h  t t h e r e  
i s  o f t e n  a  s e r i o u s  de1a.y i n  g e t t i n g  documents th rough r e g u l a r  government 
c h a n n e l s .  L e g i s l a t i v e  news i s  o f t e n  r e c e i v e d  l a t e r  t h a n  d e s i r e d ,  
a l t h o u g h  n e w s l e t t e r  s e r v i c e s  t end  t o  keep them informed h e r e .  O b t a i n i n g  
knowledge of t h e  e x i s t e n c e  of r e p o r t s  i s  o f t e n  a  problem. 

Output  of t h i s  group i n c l u d e s  a r t i c l e s  and pamphle t s  f o r  l e g i s l a t i - v e  
s u p p o r t  i n  t h e  t r a f f i c  s a f e t y  f i e l d ,  p e r i o d i c  " t r a f  f i . c  f a c t s "  documents ,  
t a l k s  t o  v a r i o u s  s a f e t y  g r o u p s ,  news r e l e a s e s ,  and c o n s i d e r a b l e  p e r s o n a l  
and t e l e p h o n e  c o n t a c t .  

They would l i k e  t o  s e e  r a t h e r  comple te  b i b l i o g r a p h i e s  of m a t e r i a l  
i n  t h e  f i e l d  of human communicat ions-- including r e p o r t s  of p r o g r e s s  i n  
r e s e a r c h  on emo t ions ,  t h e  u s e  of s c a r e  t a c t i c s ,  propaganda mechanisms, 
e t c .  A summary of t h e i r  s u g g e s t i o n s  f o r  improved i n f o r m a t i o n  s e r v i c e  
i n c l u d e s  : 

(I) An i n v e n t o r y  of t r a f f i c  programs [ f o r  my s t a t e ]  
( 2 )  Q u a r t e r l y  i ndex  and b i b l i o g r a p h y  of l i t e r a t u r e  i n  

t r a f f i c  s a f e t y  
(3) Weekly a b s t r a c t s  [ w i t h  s o u r c e s  i n d i c a t e d ]  
(4 )  Weekly news Le t t e r s  
(5) One good c e n t r a l i z e d  l i b r a r y  t o  which I c a n  make 

r e q u e s t s  
(6) A v a i l a b i l i t y  of m a t e r i a l s  f o r  d e m o n s t r a t i o n s ,  t a l k s ,  

and p r e s e n t a t i o n s  
( 7 )  C u r r e n t  r e p o r t s  of r e s e a r c h  i n  p r o g r e s s  

7 .  RESEARCHERS 
Althougll we i n t e r v i e w e d  on ly  a few r e s e a r c h e r s  comple t e ly ,  w e  had 

d i r e c t  c o n t a c t  w i t h  a  l a r g e  number; t h e  r e s p o n s e s  of b o t h  g roups  a r e  
summarized h e r e .  



Among t h o s e  f u l l y  i n t e r v i e w e d ,  i n t e r e s t  i n  t r a f f i c  s a f e t y  had spanned 
any th ing  from two weeks ( f o r  a n  economist  r e c e n t l y  a s s igned  t o  a f e d e r a l  
p r o j e c t )  t o  30 y e a r s  ( f o r  a s e n i o r  r e s e a r c h  a d m i n i s t r a t o r )  . Most of  
t h e s e  peop le  were suppor t ed  by f e d e r a l  funds ,  a t  l e a s t  i n  p a r t .  A l l  g o t  
a f a i r  amount of i n f o r m a t i o n  by d i r e c t  p e r s o n a l  contact--from mee t ings  
and from d i s c u s s i o n s  w i t h  t h e i r  c o l l e a g u e s .  Half of them had used 
microforms,  and a l l  cons ide red  them inconven ien t  f o r  t h e i r  u s e .  

Each of t h e s e  peop le  r e g u l a r l y  r eads  two o r  t h r e e  p r o f e s s i o n a l  
j o u r n a l s  r e l e v a n t  t o  h i s  f i e l d  of i n t e r e s t  (psychology,  economics, e t c .  ) . 
I n  a d d i t i o n ,  most were f a m i l i a r  w i t h  and r ead  T r a f f i c  S a f e t y  ( i n c l u d i n g  
t h e  r e s e a r c h  review) r e g u l a r l y .  Most of t h e s e  peop le  a r e  r e g u l a r  
r e a d e r s  of  newspape r s - -pa r t i cu l a r ly  t h e  New York Times--and of a 
s c a t t e r i n g  of news magazines (U.S. News and World Repor t ,  - Time, and 
o t h e r s )  . 

Regarding t i m e l i n e s s  of i n f o r m a t i o n ,  t h e  b i g g e s t  problem seems t o  
be  keeping  informed on c u r r e n t  r e s e a r c h .  While many r e s e a r c h e r s  f e e l  
t h a t  d u p l i c a t i o n  of e f f o r t s  i s  n o t  n e c e s s a r i l y  a bad t h i n g  i n  t h e  
r e s e a r c h  phase ,  they  would l i k e  t o  know what k inds  of t h i n g s  t h e i r  
p e e r s  a r e  up t o ,  and t o  be  a b l e  t o  communicate w i t h  them t o  d i s c u s s  
methodology and e a r l y  r e s u l t s .  Normal j o u r n a l  p u b l i s h i n g  d e l a y s  i n  
most f i e l d s  of r e s e a r c h  a r e  from s i x  months t o  two y e a r s .  Between t h e  
a u t h o r ' s  r e s e a r c h  t ime,  w r i t i n g  t ime,  and a d m i n i s t r a t i v e  d e l a y s ,  i t  
i s  n o t  s u r p r i s i n g  t h a t  two p a r a l l e l  r e s e a r c h  programs (which might  w e l l  
have ga ined  from in tercommunica t ion)  f r e q u e n t l y  do no t  l e a r n  of  each  
o t h e r ' s  e x i s t e n c e  u n t i l  t h e  program is  completed. T e c h n i c a l  s o c i e t y  
meet ings  h e l p  t o  keep r e s e a r c h e r s  informed about  c u r r e n t  r e s e a r c h ,  
b u t  s i n c e  t h e s e  a r e  u s u a l l y  i n t r a d i s c i p l i n a r y  they do n o t  do t h e  
whole job .  

T ime l ines s  of r e sponse  of  l i b r a r y  sys tems ( f o r  r e p r i n t s ,  d i s t r i b u t i o n  
cop ie s  of p r i v a t e l y  p r i n t e d  r e p o r t s ,  e t c . )  i s  u s u a l l y  a c c e p t a b l e .  
S e v e r a l  r e s e a r c h e r s  f e l t  t h a t  t h e r e  were unnecessary  and harmful  d e l a y s  
h e r e  too .  Many t imes  t h e  r e q u e s t e d  m a t e r i a l  is  j u s t  n o t  a v a i l a b l e  
( e . g . ,  l i m i t e d  d i s t r i b u t i o n ,  o u t  of p r i n t ) .  

Resea rche r s '  p r i n c i p a l  o u t p u t s  a r e  r e p o r t s  t o  s p o n s o r s ,  j o u r n a l  
a r t i c l e s  add res sed  t o  p r o f e s s i o n a l  c o l l e a g u e s ,  and o c c a s i o n a l  i n f o r m a l  
t a l k s  t o  c i v i c  o r  p r o f e s s i o n a l  groups .  R e s u l t s  of  r e s e a r c h  a r e  o f t e n  
r e p o r t e d  t o  t h e  g e n e r a l  p u b l i c  through p u b l i c  i n f o r m a t i o n  o f f i c e s ,  
a l t hough  t h e  r e s e a r c h e r s  themselves  seldom e x p l o i t  t h i s  medium. 

T y p i c a l  q u e s t i o n s  from r e s e a r c h e r s  a r e  dominated by r e q u e s t s  f o r  
f a c t u a l  d a t a .  For example, what i s  t h e  number of pas s ing  a c c i d e n t s  i n  
t h e  U.S. p e r  y e a r ,  what i s  t h e  p r o j e c t i o n  of t h e  g r o s s  n a t i o n a l  p roduc t ,  
how many i l l n e s s e s  and i n j u r i e s  (by type)  a r e  a s s o c i a t e d  w i t h  v e h i c u l a r  
a c c i d e n t s ?  Such r e q u e s t s  o f t e n  t a k e  t h e  form of a r e q u e s t  f o r  a p a r t i -  
c u l a r  paper--usual ly a j o u r n a l  a r t i c l e ,  and u s u a l l y  from a j o u r n a l  n o t  
l i k e l y  t o  be  s tocked  by a s m a l l  l i b r a r y .  One r e s e a r c h e r  was concerned 
w i t h  measuring t h e  e f f i c a c y  of c e r t a i n  i n j u r y  countermeasures ,  and 
wanted t o  de t e rmine  t h e  p e r c e n t a g e  of  s e a t - b e l t  u se  i n  t h e  United S t a t e s .  
I n  o r d e r  t o  de t e rmine  t h i s ,  however, h e  had t o  r e q u e s t  numerous a r t i c l e s  
whose t i t l e s  sugges t ed  they  might  l e a d  t o  t h e  i n f o r m a t i o n .  



S p e c i f i c  s u g g e s t i o n s  from r e sea rc l ze r s  i n c l u d e  t h e  r equ i r emen t  f o r  a  
b r o a d  c a p a b l e  1- ibrary  nearby  ( a t  l e a s t  i n  t h e  same c i t y  i f  n o t  i n  t h e  
same b u i l d i n g ) .  I n  g e n e r a l ,  , the r e s e a r c h e r  d e s i r e s  h a r d  copy which 
he c a n  p e r u s e  a t  h i s  d e s k ,  and Ize wants t h e  f u l l  t e x t  o f  a.c:ti.cl,e:; 
r a t h e r  t h a n  a bri .ef  a b s t r a c t .  A.bstraci,:s a r e  u s e f u l  i n  l e a d i n g  him t o  
t h e  right-:  documen-t, b u t  b e f o r e  drawing c o n c l u s i o n s  h e  w i l l  .probably want  
t h e  a r t i c l e  i trje1.f.  Adcli. t : ionally, a n  ;lugmcx~tt?,d research-i.11-pruglcess 
report in^; sys tem :such a s  now e x i s t s  :in t h e  T r a f f i c  S a f e t y  Eesearc:h Review 
and t h e  I-1i.ghway B.esearch Infox~11al;ion Servic:e 's  ,mp.---...---w- Research 1.n I"rug%;sxs-, 
i s  much c l e s i r e ~ i .  

8, ST.ii'TE AGENCY 3FPLGI:ALS 
I n  t h i s  c a t e g o r y  we have  grouped t o g e t h e r  r e p r e s e n t a t i v e s  of a  

number of s t a t e  a g e n c i e s  v i t a l l y  concerned  w i t h  t h e  t r a f f i c  s a f e t y  
problem. 'This in.cl.udes t.h.e g a v e r n o r ' s  t r a f f i c  s a f e t y  represen-tat : i .ve,  
t h e  chai.xman o f  t h e  s t a t :e  s a f e t y  co t~m~i s s i . on ,  t h e  d r i v e r  e d u c a t i o n  
adminis t ra i -oa ; ,  and : r ep re sen t a t : i ve s  :from t h e  highway depa r tmen t ,  t h e  
h e a l t h  depa.rtment:,  t h e  p u b l i c  s e r v i c e  c o ~ ~ ~ m i s s i , o n ,  and t h e  depa r tmen t  of 
s t a t e  (wh.ich i l a  t h i s  s t a t e  i s  r e s p o n s i b l e  f o r  v e h i c l e  and d r i v e r  
1 - i c e n s i n g ) .  A l l  b u t  two of t h e  p e o p l e  e s t i ~ r i a t e  t h a t  100% of  t h e i r  t ime  
i s  s p e n t  in a c t i v i t i e s  r e l a t e d  t o  highway s a f e t y ,  and t h e i r  a v e r a g e  
e x p e r i e n c e  i n  t h i s  work is  16 y e a r s .  Most a r e  s u p p o r t e d  by s t a t e  f u n d s ,  
a l t h o u g h  a  few r e c e i v e  a  p a r t  of t h e i r  s u p p o r t  from f e d e r a l  s o u r c e s .  
Most had s e e n  rfiica:ofo~-ms of some k i n d ,  b u t  d i d  n o t  l i k e  t o  u s e  them 
b e c a u s e  t h e y  coul-d n o t  t a k e  t h e  m a t e r i a l  home e a s i l y .  One had used  i t  
e x t e n s i v e l y  f o r  r e c o r d  s t o r a g e ,  b u t  n o t  f o r  o r d i n a r y  p r i n t e d  m a t e r i a l .  
He found  it  u s e f u l  i n  t h a t  s e r v i c e .  

Recent  cluc+ries mad.e by t h e s e  p e o p l e  were  o f t e n  f o r  (I) a d v i c e  
( e . g . ,  what i s  t h e  e f f e c t i v e n e s s  of a g i v e n  s t a t e  a d v i s o r y  commit tee ,  a r e  
a i r  p o l l u t a n t s  from c a r s  a s e r i o u s  h e a l t h  h a z a r d  i n  t h i s  s t a t e ) ;  ( 2 )  
d a t a  (where a r e  mob i l e  h o s p i t a l  s i t e s  i n  t h e  U.S., what a r e  t h e  
Washington S t a t e  m o t o r c y c l e  i n j u r y  s t a t i s t i c s )  ; and (3) documen.t:s 
r e p o r t i n g  o t h e r  s t a t e s '  a c t i v i t i e s  ( r e p o r t  of Wiscons in  d r i v e r  e d u c a t i o n  
c u r r i c u l u m ,  v e h i c l e  codes  of  a l l  t h e  s t a t e s ,  c o p i e s  of  imp l i ed  c ~ ~ n s e n t  
forms from o t h e r  j u r i s d i c t i o n s ) .  

Most keep up t o  d a t e  i n  t h e i r  s p e c i a l  f i e l d  of i n t e r e s t  by r e a d i n g  
a  few p r o f e s s i o n a l  j o u r n a l s :  AANVA B u l l e t i n ,  J o u r n a l  of American 
I n s u r a n c e ,  JAMA, J o u r n a l  of Trauma, X e d i c a l  Economics, T r a f f i c  S a f e t y  
D i g e s t .  Most s e e  and u s e  T r a f f i c  S a f e t x  (and t h e  r e s e a r c h  r e v i e w ) .  
They seem t o  u s e  p e r s o n a l  c o n t a c t s  l e s s  f o r  i n f o r m a t i o n  t h a n  some of 
t h e  o t h e r  u s e r s ,  a l t h o u g h  t h i s  i s  s t i l l  ax1 i m p o r t a n t  s o u r c e .  

I n f o r m a t i o n  i s  o f t e n  n o t  t i m e l y  enough t o  h e l p  i n  making n e c e s s a r y  
d e c i s i o n s .  At t h e  l e v e l  a t  which t h e s e  gen t l emen  o p e r a t e ,  d e c l s i o n s a r e  
l i k e l y  t o  b e  i m p o r t a n t  ones ,  and t h e y  o f t e n  r e q u i r e  good s u p p o r t i n g  
e v i d e n c e  r e g a r d i n g  o t h e r  s t a t e s  "experience i n  t h e  same a r e a .  Such 
r e p o r t s  a r e  o f t e n  n o t  r e c e i v e d  i n  t ime  ( e . g . ,  f o r  t h i s  y e a r b  l e g i s l a t i v e  
s e s s i o n ) ,  b u t  t h e  l a t e n e s s  i s  more o f t e n  caused  by l a c k  of knowledge 
abou t  r e s e a r c h  p r o j e c t s  o r  r e p o r t s  t h a n  i t  i s  by t h e  m e c h a n i c a l  d e l a y s  of 
p r o c u r i n g  t h e  r e p o r t s .  I n  g e n e r a l ,  t h e  h i g h e r  t h e  s t a t i o n  of  t h e  



i n d i v i d u a l  t h e  more concerned h e  is a b o u t  "on- l ine"  r e t r i e v a l .  Conve r se ly ,  
t h i s  i n d i v i d u a l  u s u a l l y  wants  summarized r e s u l t s  and c o n c l u s i o n s ,  r a t h e r  
t h a n  l i t t l e  p i e c e s  of d a t a ,  o r  raw r e s e a r c h  r e p o r t s .  

These  i n d i v i d u a l s  g e n e r a l l y  produce  summary r e p o r t s  conce rn ing  
a c t i v i t i e s  f o r  which they  have  been  r e s p o n s i b l e .  I n  a d d i t i o n ,  t hey  
f r e q u e n t l y  h e l p  p r e p a r e  l e g i s l a t i o n  and s e r v e  as s t a f f  t o  t h e  e l e c t e d  
o f f i c i a l s  a t  t h e  s t a t e  l e v e l  i n  g e t t i n g  t o g e t h e r  s u p p o r t  m a t e r i a l  f o r  
l e g i s l a t i v e  a c t i o n .  T e c h n i c a l  r e p o r t s ,  a d m i n i s t r a t i v e  memorandums, 
f i n a n c i a l  p l a n s ,  and program p lann ing  documents a r e  o f t e n  a c t u a l l y  
produced by o t h e r  p e o p l e  i n  t h e i r  employ a t  s l i g h t l y  lower l e v e l s ,  
a l t h o u g h  they  may b e  s i g n e d  by t h e  o f f i c i a l s .  

When a sked  what s i n g l e  q u e s t i o n  they  migh t  a d d r e s s  t o  a n  i n f o r m a t i o n  
s e r v i c e ,  most  wanted a d v i c e ,  o r  r e l a t i v e l y  deep e v a l u a t i v e  answers  t o  
d i f f i c u l t  q u e s t i o n s .  For  example,  one o f f i c i a l  would l i k e  t o  s e e  a  
r e p o r t  on t h e  s t a t u s  of  s c i e n t i f i c  e v i d e n c e  s u p p o r t i n g  t h e  s t a n d a r d s  
promulgated  by t h e  s e c r e t a r y  of t r a n s p o r t a t i o n ;  one  wanted a l l  i n f o r m a t i o n  
which shows t h a t  d r i v e r  e d u c a t i o n  makes a d i f f e r e n c e ;  and one  would l i k e  
t o  know by what  p e r c e n t  highway m o r t a l i t y  cou ld  be  reduced by a n  improved 
highway m e d i c a l  c a r e  program. 

S p e c i f i c  s u g g e s t i o n s  f o r  improvements i n c l u d e  a n a t i o n a l  and 
r e g i o n a l  c l e a r i n g h o u s e  f o r  highway s a f e t y  i n f o r m a t i o n ;  a more s o p h i s t i -  
c a t e d  index ing  sys tem;  improved methods f o r  d i s s e m i n a t i o n ;  t r a n s l a t i o n s  
o f  f o r e i g n  m a t e r i a l  ( i n c l u d i n g  some s e l e c t i v e  d i s s e m i n a t i o n  of  same) ; 
b e t t e r  summaries of  s t u d i e s  and b e t t e r  a b s t r a c t s ;  n e w s l e t t e r s  r e s t r i c t e d  
t o  t h e  b a r e  e s s e n t i a l s  t o  f a c i l i t a t e  r a p i d  a s s i m i l a t i o n  of r e l e v a n t  
i n f o r m a t i o n  on c u r r e n t  work i n  t h e  f i e l d ;  d i r e c t o r i e s  of i n d i v i d u a l s  
engaged i n  highway s a f e t y  work;  c o m p i l a t i o n s  of  laws r e l e v a n t  t o  t h e  
f i e l d ;  a c c e s s i b i l i t y  of  documents i n  i n t e r d i s c i p l i n a r y  a r e a s ;  and b e t t e r  
and s p e e d i e r  r e t r i e v a l  s e r v i c e .  

9.  POLICE OFFICIALS 
Two p o l i c e  o f f i c i a l s ,  w i t h  an  a v e r a g e  of  19  y e a r s  e x p e r i e n c e ,  were 

i n t e r v i e w e d .  One was a  depa r tmen t  head  a t  t h e  s t a t e  l e v e l ,  t h e  o t h e r  
performed a  similar f u n c t i o n  i n  a c i t y  o f  80,000 e s i d e n t s ;  b o t h  a r e  
e n t i r e l y  s u p p o r t e d  by t a x  moneys, They b o t h  c o n s i d e r e d  t h a t  n e a r l y  a l l  
t h e i r  time was s p e n t  i n  t r a f f i c  s a f e t y  a c t i v i t i e s ;  n e i t h e r  had made u s e  
of microforms e x c e p t  f o r  record-keeping .  

Recent  r e q u e s t s  f o r  i n f o r m a t i o n  i n  t h e  f i e l d  of highway s a f e t y  
i n c l u d e d  (1)  how s e r i o u s  i s  t h e  m o t o r c y c l e  problem, l o c a l l y  and 
compara t ive ly ;  (2) how can  w e  g e t  t h e  most  f o r  t h e  money i n  s t reet  
l i g h t i n g ;  (3) what  k i n d  of d r i v e r  e d u c a t i o n  programs a r e  a v a i l a b l e  f o r  
s c h o o l  bus  d r i v e r s ;  (4)  what  a r e  t h e  f e d e r a l  and s t a t e  s t a n d a r d s  
r e g a r d i n g  moto rcyc le  h e l m e t s ;  and (5)  can something b e  done t o  c o n t r o l  
t h e  r en t - a -ca r?  

P r o f e s s i o n a l  j o u r n a l s  r e a d  i n c l u d e  t h e  J o u r n a l  of  t h e  I n t e r n a t i o n a l  
A s s o c i a t i o n  of  C h i e f s  of P o l i c e ,  t h e  I n t e r n a t i o n a l  C i t y  Manager 's  
A s s o c i a t i o n  s e r i e s ,  and T r a f f i c  Q u a r t e r l y .  R e g u l a r l y  r e a d  a r e  t h e  
I I H S  N e w s l e t t e r  and t h e  s t a t e  t r a f f i c  s a f e t y  l e g i s l a t i v e  n e w s l e t t e r .  
T r a f f i c  S a f e t y  i s  scanned r e g u l a r l y .  Some u s e  i s  made of  t h e  l o c a l  



l i b r a r y ,  and o c c a s i o n a l  r e q u e s t s  have  been  d i r e c t e d  t o  t h e  ' T r a f f i c  
I n s t i t u t e  sit l \Jortlnwestern an.ti t h e  Instit,u.'l.:e of T r a f f i c  Eng inee r s .  
T r a v e l e r s  I n s u r a n c e  Cmpalzy l i t e r a t u r e  and Ni3tio.ilal S a f e t y  Counc:i:l. books 
a n d  p o s t e r s  .are. w~d.camed. I n f ~ ~ ~ n a t J i o n  neecl.ed ox: reqz.~ested i s  u s u a l l y  
h-e..ee"lvet-1 in a, timrj1.y f a s h i o n ,  

Outp.ut of s e ~ : l i o r  p o l i c e  o f f i c i a l s  r;ucll a s  th .ese  i s  o f t e n  i n  t h e  form 
of r a d i o  a i d  TV s p o t  announcements,  speect les  t o  c i v i c  c l u b s ,  p a r t i c i . p a t i o n  
i n  s a f e t y  eor.~.f erencer-;, and  n.ewspapcr release: ; .  T h e i r  recent .  i m p o r t a n t  
r e q u e s t s  inci.ud.e t h e  Eollc)wing:: (1) P r o v i d e  us  w i t h  i n f o r ~ l a t i o n  showing 
t h a t  the d r i v e r  ( o r  o,t.her f a c t o r )  i s  t h e  g r e a t e s t ,  f a c t o r  c o n t r i b u t i n g  
t o  a c c i d e n t s ;  ( 2 )  1:s t h e  s o c i . a l  d r i n k c r  or the  a l .cohol ic  Irtie g r e a t e r  
problem? 

I:l:ems of p r t i c u l a r  i n t e r e s t - - t h e  c i ty  policeman wanted t o  s e e  
n a t i o n a l  a c x i d e a t  d a t a  i n  a  form t h a t  would p e r m i t  him t o  compare h i s  
town 's  per formance  w i t h  o t h e r  towns of  s i m i l a r  p o p u l a t i o n  and s t r u c t u r e .  
Both wished f o r  a c a t a l o g  of p a p e r s  a n d  f i l m s  i n  highway s a f e t y .  

1Q. DKZVER EDUCA?'%C).N,+ 1NSTRI;ICTORS 
I n t e r v i e w s  were conductecl w i t h  b o t h  co~nmerc i a l  and h igh - schoo l  

d r ive : r  ~educ,at io,n i n s t r u c t o r s  , a.nd al.sss w i t h  tzhe o r g a n i z e r s  of  a t r u c k  
d r i v e r  t r a i n i n g ;  s c h o o l  t a u g h t  i n  conju .nc t ion  w i t h  j u n i o r  c o l l e g e  programs.  
Each of t h e  peop1.e in ter .v iewed had been  i.11 t h e  d r i v e r  i n s t r u c t i o c .  f i e l d  
f o r  more t h a n  f i v e  y e a r s  and c o n s i d e r e d  h i  work t o  be  d i r e c t l y  r e l a t e d  
t o  t h e  t r a f f i c  s a f e t y  problem. The commercial s c h o o l  was s u p p o r t e d  by 
f e e s ,  t h e  h i g h  school ,  teach .er  by loca l .  s c h o o l  t a x e s  ( p l u s  a  s t a t e  subs idy  
f o r  d r i v e r  edtacat;isaa), and ,&he. t r u c k  d r i v i n g  program was s u p p o r t e d  
i n i t i a l l y  IrJy a federa l , ,  g ran . t  and l a t e r  by a combinat ion  of s t a t e  and 
s t u d e n t  s u p p o r t .  None of t h e s e  p e o p l e  had used  microforms enough t o  form 
an o p i n i o n  a s  t o  t h e i r  u s e f u l n e s s .  

Sources  of  i .n fomi .a t ion  f o r  d r i v e r  e d u c a t i o n  t e a c h e r s  i n c l u d e  
journals--ga&t~gagazine, xrgf f i c  S a f e t y ,  and n e w s l e t t e r s  from l o c a l  
d r i v e r  e d u c a t i o n  a s s o c i a t i o n s  o r  t h e  n a t i o n a l  a s s o c i a t i o n  (ADTSEA. d i v i s i o n  
of NEA) .  There  i s  o f t e n  a m i x t u r e  i n  t h e  j o u r n a l s  of m a t e r i a l  i n  
d r i v e r  s a f e t y  and s c h a o l  s a f e t y .  The t e a c h e r s  i n t e r v i e w e d  se ldo r .  used 
ki .brary s e r v i c e s  f o r  p r i n t e d  m a t e r i a l ,  b u t  d i d  draw upon f i l m  l i b r a r i e s  
f o r  16-mm sound f i l m s .  P r i n t e d  m a t e r i a l  f o r  d i s t r i b u t i o n  t o  t h e  c l a s s  
i s  more o f t e n  o b t a i n e d  from t h e  AAA, from. v a r i o u s  automobi le  and o i l  
companies,  and from o t h e r  s p e c i a l  groups  ( a l c o h o l  a s s o c i a t i o n s ,  e t c . ) .  
AAA and NEA p u b l i s h  sou.rce l i s t s  i n d i c a t i n g  where s c h o o l  t e a c h e r s  can 
o b t a i n  f r e e  m a t e r i a l  s imp ly  by w r i t i n g  f o r  i t .  A b s t r a c t  s e r v i c e s  i n  t h i s  
f i e l d  do n o t  seem t o  e x i s t  e x c e p t  i n c i d e n t a l l y  i n  c o n n e c t i o n  w i t h  
magazines  o r  news l e  t  te . rs  . 

Most i n f o r m a t i o n  r e q u e s t e d  i s  r e c e i v e d  i n  a  t i m e l y  f a s h i o n .  One 
n o t a b l e  e x c e p t i o n  t o  t h i s  i s  borrowed o r  r e n t e d  f i l m s ,  which o f t e n  must  
b e  schedu led  4 t o  6 months i n  advance.  L a r g e r  h i g h  s c h o o l s  pu rchase  
f i l m s  ( c o s t  i s  t y p i c a l l y  $200 f o r  a 20-ninute  16-mm f i l m  w i t h  sound) ,  b u t  
s m a l l e r  s c h o o l s  must  depend on r e n t a l  s o u r c e s  o r  h e l p f u l  au tomot ive  
nianuf a c t u r e r s  . 



A p a r t i c u l a r  problem seems t o  e x i s t  i n  t h e  l a c k  of  a  comprehensive 
s o u r c e  l i s t  f o r  movies. Knowledge of  t h e  e x i s t e n c e  of f i l m s  seems t o  
come about  i n  a random f a s h i o n ,  and t h e  few compi l a t ions  which e x i s t  go 
o u t  of d a t e  q u i c k l y .  One i n s t r u c t o r  f e l t  t h a t  t h e  f i l m s  used i n  t h e  Aetna 
and A l l s t a t e  s i m u l a t o r s  were  p a r t i c u l a r l y  good, and t h a t  t hey  cou ld  be  
used w i t h o u t  t h e  s i m u l a t o r  f o r  c lass room p r e s e n t a t i o n  i f  a v a i l a b l e .  A 
few good s t r i p  f i l m s  (wi th  a u d i o  accompaniment) a r e  a v a i l a b l e  a t  modest 
c o s t ,  b u t  t h e s e  t o o  have no c e n t r a l  l i s t i n g .  

Cos t  a p p e a r s  t o  b e  a real problem i n  d r i v e r  e d u c a t i o n  programs.  Most 
a r e  o p e r a t e d  w i t h  some s t a t e  s u p p o r t ,  b u t  t h e  s c h o o l  cannot  g e n e r a l l y  
a f f o r d  expens ive  r e n t a l s  o r  pu rchases  and t e n d s  t o  u s e  f r e e  m a t e r i a l  
whenever i t  can.  Alcohol  and drug e d u c a t i o n  i s  o f t e n  i n c o r p o r a t e d  
w i t h i n  t h e  d r i v e r  t r a i n i n g  program, and s e v e r a l  good f r e e  s o u r c e s  of 
i n f o r m a t i o n  i n  t h i s  f i e l d  a r e  a v a i l a b l e .  

The re  a r e  many t e x t s  a v a i l a b l e  f o r  d r i v e r  e d u c a t i o n ,  a l t h ~ u g h  t h e  
most popu la r  seems t o  be  Spor t sman l ike  Dr iv ing .  There  i s  no u n i v e r s a l l y  
a c c e p t a b l e  c u r r i c u l u m  guide--some s t a t e s  have  adopted  one and p r o m i l g a t e  
i t  f o r  gu idance  of  i n s t r u c t o r s  i n  t h e  j u r i s d i c t i o n s ,  b u t  o t h e r s  s imply  
r e q u i r e  t h a t  a  c o u r s e  b e  t a u g h t  w i t h o u t  p r o v i d i n g  much gu idance  as t o  i t s  
c o n t e n t .  Each t e a c h e r  had some s t r o n g  p e r s o n a l  o p i n i o n s  a s  t o  what 
shou ld  b e  i n c l u d e d  i n  t h e  cu r r i cu lum,  b u t  none seemed t o  have  any 
ev idence  t o  s u p p o r t  h i s  o p i n i o n s .  

Programmed l e a r n i n g  m a t e r i a l s  a r e  s c a r c e  i n  t h e  d r i v e r  e d u c a t i o n  
f i e l d ,  a l t hough  a  r e c e n t  e f f o r t  by t h e  AAA has  b rough t  f o r t h  some. The 
U.S. Air Force  h a s  sponsored  t h e  development of  a  s e r i e s  of  t r a i n i n g  
f i l m s  p r e s e n t e d  i n  a  mu l t imed ia  sys tem which a r e  w e l l  thought  o f ,  b u t  
n o t  a v a i l a b l e  t o  t h e  g e n e r a l  p u b l i c  o r  h i g h  s c h o o l  t e a c h e r .  



A P P E N D I X  B 
// 

WIG1-IWf.Y SAFETY/TRANSPOKl'ATLON L%BRAR.LES AND PNFQEWATIQN 
CENTERS I N  THE UNITED STATES 

(A . s t e r i sks  I n d i c a t e  L i b r a r i e s  V i s i t e d )  

A g r i c u l t u r a l  and Mechanica l  C o l l e g e  of Texas 
Texas Eng inee r ing  Lf.brary 
C o l l e g e  S t a t i o n ,  Texas 

Alabama S t a t e  EEighway Department 
Gene ra l  T e c h n i c a l  L i b r a r y  
Montgomery, Ahbarria 

h e r i c a n  Automobile  Associatioxz .- L i b r a r y  
Washington,  B . C .  

American Road B u i l d e r s '  A s s o c i a t i o n  - L i b r a r y  
Washington,  D . C .  

American S o c i e t y  of S a f e t y  Eng inee r s  - L i b r a r y  
Chicago,  I l l i n o i s  

h e r i c a n  Trucking  A s s o c i a t i o n s  L i b r a r y  
Washington,  D. C. 

Arizona  S t a t e  Highway Department  L i b r a r y  
Phoenix ,  Ar i zona  

Automobile  Club of  P h i l a d e l p h i a  L i b r a r y  
P h i l a d e l p h i a ,  P e n n s y l v a n i a  

Automobile  Manufac tu re r s  Assoc i , a t i on  L i b r a r y  
D e t r o i t ,  Michigan 

"Automotive S a f e t y  Foundat ion  L i b r a r y  
Washington,  B.C. 

Rorg-Warner C o r p o r a t i o n  
Roy C .  I n g e r s o l l  Research  Cen te r  L i b r a r y  
Des P l a i n e s  , Hl. l inois  

"Bureau of  P u b l i c  Roads L i b r a r y  
Washingtan,  D . C .  

"Bureau of Railway Economics L i b r a r y  
A s s o c i a t i o n  of American R a i l r o a d s  
Washington, B, C. 

C a l i f o r n i a  Stat:e Department  of P u b l i c  Works L i b r a r i e s  
Sacramento,  Gal-if o r n i a  

i l ~ h e  l i t e r a t u r e  c o l l e c t i o n s  noted  h e r e  were  t a k e n  p r i m a r i l y  from t h e  
D i r e c t o r y  of  S p e c i a l  L i b r a r i e s  and I n f o r m a t i o n  C e n t e r s ,  Second E d i t i o n ,  
A . T .  Kruzas ( E d i t o r ) ,  p u b l i s h e d  by Gale Research  Co., 1968,  t h u s  many 
e n t r i e s  were n o t  conf i rmed.  



C a l i f o r n i a  ( S t a t e )  D i v i s i o n  of  Highways 
Br idge  Department L i b r a r y  
Sacramento,  C a l i f o r n i a  

C a l i f o r n i a  ( S t a t e )  D i v i s i o n  of  Highways 
M a t e r i a l s  and Research  Department L i b r a r y  
Sacramento,  C a l i f o r n i a  

C a l i f o r n i a  ( S t a t e )  D i v i s i o n  of Highways 
P lann ing  L i b r a r y  
Sacramento ,  C a l i f o r n i a  

Campbell-Ewald Company L i b r a r y  
D e t r o i t  , Michigan 

C h r y s l e r  C o r p o r a t i o n ,  Eng inee r ing  D i v i s i o n  
Eng inee r ing  L i b r a r y  
D e t r o i t ,  Michigan 

Colorado Department of  Highways L i b r a r y  
Denver, Colorado 

Connec t i cu t  S t a t e  Highway Department  
Research  and Development D i v i s i o n  Research  L i b r a r y  
Wethersf  i e l d ,  Connec t i cu t  

D a l l a s  P u b l i c  L i b r a r y  Sc ience  and I n d u s t r y  Department 
D a l l a s ,  Texas 

Delavan Manufac tur ing  Company Eng inee r ing  L i b r a r y  
West Des Moines, Iowa 

Denver P u b l i c  L i b r a r y  Socio logy and Bus ines s  Department 
Denver, Colorado 

D e t r o i t  P u b l i c  L i b r a r y ,  Automotive H i s t o r y  C o l l e c t i o n  
D e t r o i t ,  Michigan 

D e t r o i t  P u b l i c  L i b r a r y ,  S c i e n c e  and Technology Department 
D e t r o i t ,  Michigan 

Eaton  Yale  and Towne, I n c .  
Research  Center  L i b r a r y  
S o u t h f i e l d ,  Michigan 

F l i n t  P u b l i c  L i b r a r y  
Automotive C o l l e c t i o n  
F l i n t ,  Michigan 

F l o r i d a  S t a t e  Road Department ,  S p e c i f i c a t i o n  O f f i c e  
Eng inee r ing  L i b r a r y  
T a l l a h a s s e e ,  F l o r i d a  



Ford Motor Company Eng inee r ing  S t a f f  T e c h n i c a l  I n f o r m a t i o n  S e c t i o n  
Eng inee r ing  L i b r a r y  
Dearborn ,  Michigan 

G e n e r a l  Motors  C o r p o r a t i o n  
P u b l i c  R e l a t i o n s  L i b r a r y  
New York, N. Y .  

G e n e r a l  Motors  C o r p o r a t i o n  
P u b l i c  R e l a t i o n s  S t a f f  L i b r a r y  
D e t r o i t ,  Michigan 

"Genera l  Motors  C o r p o r a t i o n  
Research  L a b o r a t a r i e s  L i b r a r y  
Warren, Michigan 

G e n e r a l  Motors  C o r p o r a t i o n ,  AC Spar.k P lug  D i v i s i o n  Research  L i b r a r y  
F l i n t ,  Michigan 

G e n e r a l  Motors  C o r p o r a t i o n ,  C a d i l l a c  Motor D i v i s i o n  Eng inee r ing  L i b r a r y  
C leve land ,  Ohio 

G e n e r a l  Motors  C o r p o r a t i o n ,  C h e v r o l e t  Motors D i v i s i o n  
Eng inee r ing  Center  L i b r a r y  
Warren, Michigan 

G e n e r a l  Motors  Corpora t ion  
H a r r i s o n  R a d i a t o r  D i v i s i o n  L i b r a r y  
Lockport:, N. Y .  

G e n e r a l  Motors  I n s t i t u t e  L i b r a r y  
F l i n t ,  Michigan 

Georg ia  I n s t i t u t e  of Technology 
P r i c e  G i l b e r t  Memorial L i b r a r y  
A t l a n t a ,  Georg ia  

G r e a t e r  New York S a f e t y  Counc i l  L i b r a r y  
New York, N .  Y .  

Harvard U n i v e r s i t y  L i b r a r y  
Baker L i b r a r y  T r a n s p o r t a t i o n  Room 
Cambridge, Massachuse t t s  

*Highway Research  Board L i b r a r y  
Washington,  D.C.  

*Highway Research  I n f o r m a t i o n  S e r v i c e  
Highway Research  Board 
Washingtan,  D.C. 

"Highway S a f e t y  Research  I n f o r m a t i o n  Cen te r  
Highway S a f e t y  Research  I n s t i t u t e  
U n i v e r s i t y  of Michigan 
Ann Arbor ,  Michigan 



"Highway T r a f f i c  S a f e t y  C e n t e r  
Michigan S t a t e  U n i v e r s i t y  
E a s t  Lans ing ,  Michigan  

I l l i n o i s  D i v i s i o n  o f  Highways 
Bureau of Research  and P l a n n i n g  Eng inee r ing  L i b r a r y  
S p r i n g f i e l d ,  I l l i n o i s  

I n d i a n a  ( S t a t e )  Highway Commission 
O f f i c e  of Highway Development 
T e c h n i c a l  L i b r a r y  
I n d i a n a p o l i s ,  I n d i a n a  

I n d i a n a  U n i v e r s i t y  Bus ines s  L i b r a r y  
Bloomington,  I n d i a n a  

I n s t i t u t e  of  T r a f f i c  Eng inee r s  L i b r a r y  
Washington,  D. C.  

* I n s t i t u t e  of T r a n s p o r t a t i o n  and T r a f f i c  Eng inee r ing  L i b r a r y  
U n i v e r s i t y  o f  C a l i f o r n i a  
Richmond, C a l i f o r n i a  

* I n s u r a n c e  I n s t i t u t e  f o r  Highway S a f e t y  L i b r a r y  
Washington, D . C .  

" I n t e r n a t i o n a l  A s s o c i a t i o n  o f  C h i e f s  o f  P o l i c e  L i b r a r y  
Washington, D.C.  

I n t e r s t a t e  Commerce Commission L i b r a r y  
Washington,  D.C.  

Jam Handy E d i t o r i a l  L i b r a r y  
D e t r o i t ,  Michigan 

Kansas S t a t e  Highway Commission - L i b r a r y  
Topeka, Kansas 

Kentucky ( S t a t e )  Department  of  Highways L i b r a r y  
F r a n k f o r t ,  Kentucky 

L i v i n g s t o n  F r e e  P u b l i c  L i b r a r y  
L i v i n g s t o n ,  N.J. 

Long Is l a n d  Automotive Museum 
Automotive Research  S e r v i c e  
Glen  Cove, N . Y .  

L o u i s i a n a  ( S t a t e )  Department  of Highways L i b r a r y  
Baton Rouge, L o u i s i a n a  

Mack Trucks  Research  Department  
T e c h n i c a l  I n f o r m a t i o n  S e r v i c e  L i b r a r y  
P l a i n f i e l d ,  New J e r s e y  



*Michigan S t a t e  Highway Department 
Highway L i b r a r y  
Lans ing ,  Michigan 

*Minnesota - S t a t e  Highway Department 
Genera l  L i b r a r y  
S t .  P a u l ,  Minnesota 

M i s s i s s i p p i  S t a t e  Highway Department 
T e s t i n g  D i v i s i o n  L i b r a r y  
Jackson ,  M i s s i s s i p p i  

M i s s i s s i p p i  S t a t e  Highway Department 
T r a f f i c  & Plann ing  D i v i s i o n  T e c h n i c a l  Cen te r  
J ackson ,  M i s s i s s i p p i  

N a t i o n a l  A s s o c i a t i o n  of Motor Bus Owners L i b r a r y  
Washington, D. C .  

N a t i o n a l  Auto and Truck Wreckers A s s o c i a t i o n  L i b r a r y  
San Mateo, C a l i f o r n i a  

N a t i o n a l  Automobile D e a l e r s  A s s o c i a t i o n  
Research  and Lega l  L i b r a r y  
Washington, D.C.  

N a t i o n a l  Bureau of S t anda rds  
Techn ica l  In fo rma t ion  Uni t  
O f f i c e  of Veh ic l e  Systems Research  
Washington, D . C .  

N a t i o n a l  Highway Users  Conference L i b r a r y  
Washington, D.C.  

N a t i o n a l  Museum of T r a n s p o r t  Reference  L i b r a r y  
S t .  L o u i s ,  M i s s o u r i  

N a t i o n a l  P r o f e s s i o n a l  D r i v e r  Educat ion  A s s o c i a t i o n  (NPDEA) L i b r a r y  
Chicago,  I l l i n o i s  

N a t i o n a l  S a f e t y  Counci l  - Lehigh Va l l ey  Chapter  
S a f e t y  In fo rma t ion  Center  
Bethlehem, Pennsylvania  

"Na t iona l  S a f e t y  Counci l  L i b r a r y  
Chicago,  I l l i n o i s  

New Hampshire Department of P u b l i c  Works and Highways L i b r a r y  
Concord, New Hampshire 

New Mexico S t a t e  Highway Department ,  P l ann ing  D i v i s i o n  L i b r a r y  
S a n t a  Fe ,  New Mexico 



New York P u b l i c  L i b r a r y  S c i e n c e  and Technology D i v i s i o n  
New York,  New York 

New York S t a t e  Department of Motor Veh ic l e s  L i b r a r y  
Albany,  N .  Y .  

New York-New.Jersey T r a n s p o r t a t i o n  Agency L i b r a r y  
New York, N .  Y.  

"Northwestern U n i v e r s i t y  
T r a n s p o r t a t i o n  Cen te r  L i b r a r y  
Evans t o n ,  I l l i n o i s  

Ohio S t a t e  U n i v e r s i t y  A e r o n a u t i c a l - C i v i l  Eng inee r ing  L i b r a r y  
Columbus, Ohio 

Ohio S t a t e  U n i v e r s i t y  Commerce L i b r a r y  
Columbus, Ohio 

Oklahoma ( s t a t e )  Department of Highways 
T e c h n i c a l  L i b r a r y  
Oklahoma C i t y ,  Oklahoma 

Oregon ( S t a t e )  Highway Commission Techn ica l  L i b r a r y  
Salem, Oregon 

Pennsylvania  ( S t a t e )  Department of  Highways - L i b r a r y  
H a r r i s b u r g ,  Pannsy lvan ia  

P h i l a d e l p h i a  F r e e  L i b r a r y  
P h i l a d e l p h i a ,  Pennsy lvan ia  

P o r t  of New York A u t h o r i t y  
New York, N .  Y .  

P r i n c e t o n  U n i v e r s i t y  
Bureau of Urban Research  L i b r a r y  
P r i n c e t o n ,  New J e r s e y  

Purdue U n i v e r s i t y  L i b r a r y  
L a f a y e t t e ,  I n d i a n a  

Ross Roy-B.S. F. and D .  L i b r a r y  
D e t r o i t ,  Michigan 

"Sa fe ty  Research  I n f o r m a t i o n  S e r v i c e  
N a t i o n a l  S a f e t y  Counc i l  
Chicago,  I l l i n o i s  

S e a t t l e  P u b l i c  L i b r a r y  Bus ines s  and Economics Department 
S e a t t l e ,  Washington 

South Dakota S t a t e  Highway Commission 
Research  D i v i s i o n  L i b r a r y  
P i e r r e ,  South Dakota 



" S t a n f o r d  'Un ive r s i ty  L i b r a r y  
lIopkins T r a n s p o r t a t i o n  L i b r a r y  
Pa.10 A l t o ,  C a l i f o r n i a  

S u f f o l k  Museum & C a r r i a g e  House 
Stony Brook, N .  Y .  

*System on Autclmotive S a f e t y  I n f o r m a t i o n  
G e n e r a l  Motors  Research  L a b o r a t o r i e s  
Warren,  Michigan. 

Texas A&M U n i v e r s i t y  
Texas T r a n s p o r t a t i o n  I n s t i t u t e  L i b r a r y  
C o l l e g e  S t a t i o n ,  Texas 

T r a n s p o r t a t i o n  A s s o c i a t i o n  of America L i b r a r y  
Washington,  D . C .  

T r i - S t a t e  T r a n s p o r t a t i o n  Commission 
New York, N .  Y .  

U n i v e r s i t y  of C a l i f o r n i a  
Bureau of  Pub1.i.c A d m i n i s t r a t i o n  L i b r a r y  
Berke ley ,  C a l i f o r n i a  

U n i v e r s i t y  of Michigan 
T r a n s p o r t a t i o n  L i b r a r y  
Ann Arbor ,  Michigan 

Utah S t a t e  Road Comnlission, Department  of Highways 
Technica  1 L i b r a r y  
S a l t  Lake C i t y ,  Utah 

V i r g i n i a  ( S t a t e )  Governor ' s  Highway S a f e t y  Committee 
P u b l i c  F i l m  L i b r a r y  
Richmond, V i r g i n i a  

West V i r g i n i a  S t a t e  Road Commission 
Refe rence  L i b r a r y  
C h a r l e s t o n ,  West V i r g i n i a  

P a l e  U n i v e r s i t y  
Bureau of Highway T r a f f i c  L i b r a r y  and T r a n s p o r t a t i o n  L i b r a r y  
New Haven, Connec t i cu t  



A P P E N D I X  C 

HSRIC PILOT ON-LINE REMOTE-ACCESS RETRIEVAL SYSTEM 

This  s e a r c h  was run  us ing  t h e  
H s r i c  P i l o t  System. The ca rds  appended 
t o  t h e  s e a r c h  were r e t r i e v e d  from an 
a c c e s s i o n  number f i l e  t h a t  had been 
p rev ious ly  produced by computer. 



UIVI VEHSI  TY' OF M I C H I G A N  TEI.ZYI \IAL SY STEq : A , V \ J  ARBOR, V1ICtII G A Y *  (LA1 h-?4'7) 
illr-lO AQE Y O U ?  
~ . J V l - t ' f ~ ~ ~ ? I  A AA 

f i 3 S I G  SH35 PW= 
#**LAST SIGNOV WAS: 1 7 : 1 7 - 1 5  f l 5 - 4 3 - 6 8  
# IlCJER " 5 4 3 5 "  Sl.GJEU O J  A T  1 3 : 1 2 . ? 6  0d 25-'7'3-68 
#$SO;IJ?i:E I.1SYIlC; 
f / f i t? l JV SEARCIi: l=*tvlSOUHCF* 2=YASTER 3=*YSIVK* 
~/EXF,( : IJTTO'J R E G 1  J S  

T d I S  I S  THL t f I f ; r lWAY SAFETY 

?ESEASCi-i I  \JFOnvlATIOU CEVTES 

SlJVJh:CT VETFIT EVc lL  S Y  STE'4 

dAVE YOU (USED I T  R E F O t ? E ?  

i \ J  0 

THIS PILOT SY STEY VSES SIJRJECT !:ODES T r l  I7ETSI EVE 
IIOCU"1,V 4CCESSIOV \JI.I.lQb:RS. C O \ I T A C T  HSFIC FOY RF:FEUE,\ICEC 
013 COVIPYEHEISI VE SEARCHES AT ( 3 1  3 )  7 6 4 - 2 1  71  * 

WdAT I S  Y O U R  IAYE? 
J I Y  SVIITII: 

I w u r  K E Y S  T O  T H E  R E T S I E V A L  S Y S T E Y  A R E  S I J H J E C T  C O D E S  I I I R E C T L Y  
P R E C E E D E t I  BY' SI.IIGLE DI GI T  I ITEGEYS ( 1 - 9 )  EN rEF OUE SIJSJ1SI:T CODE 
P E Q  L I I V E *  S U B J E C T  CODES TO I?E: ,101 \IEO I \1 4 LOGICAL "AV13"' SHOllLi) 9 E  
PRECEEDEO B Y  THE SAYE ILVTEGE2. EXAMPLE OF DEC "A'\lD" J A Y :  

1 DCC 
1 J A N  



****** ENTER SURJECT CODE INPUT KEYS ****** 
1J 
2 J !N 
l DEC 
3TX 

****** A COUiNT BY KEYS OF ITElVlS FOUND * * * * * *  
( N O f l - P R I N T I N G  KEYS HAD B H I T S )  

SHOULD DOC NOS* RE PRINTED?  

YES 
H B 2 0 0  1 H02QJ 1 1 H 0 2 6 4 6  

****** EIVTEQ SUBJEC'T CODE 1;JPU'T K E Y S  ******  
DOiV E 

#EKECUT1 O V  TERYI  VATED 
#$SI G 
YOFF AT 1 3 : 1 7 * 0 3  
#ELAPSED T I M E  2 7 5 . 9 8 3  SEC* 
K P U  TIY lE  USED 3 . 9 2  S E C *  
#STOFAGE USED 557@a 7 7 6  PAGE-SEC* 
#APPROX* COST OF T H I S  RUII $ 1  *49 
# F I L E  STORAGE 4 PG-HR* 0 6  
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TRANSPORTING THE SICK AND INJURED IN NIAGARA FRONTIER P L A N .  

OCT 1960,  13 P ,  F I G .  

R E F E R E N C E *  TRAFFIC QUARTERLY,  P P ,  525-541, 

JK I S J U R Y ,  A C C I C E X T  
J R C  TKANSPGRTAIICR, R E C C V E K Y  C F  I M J U R E D  
K f t  HCFFFLD, R E W  YGRY 
Y E 14 I l i S T 2 U C T I C G S /  S P E C 1  FICATIOKS, CONTE&TS,  
STUDY-REPGRTYBG P R G G R A M  KEVIfhp PKOSKESS STATUS 
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A P P E N D I X  D 

HSRIC FORMS 

Forms p r e s e n t l y  i n  u s e  a t  t h e  Highway S a f e t y  Research  
I n f o r m a t i o n  Cen te r  have been i n c l u d e d  h e r e  a s  examples 
of  8 x 5  forms.  

(1)  Reques t  Card 

(2)  I n q u i r y  Form 

( 3 )  A c q u i s i t i o n  Card 

( 4 )  P r o c e s s  Card 

( 5 )  Cata log  Card ( 8  x 5) 

( 6 )  Photoreduced Ca ta log  Card ( 3  x 5) 

( 7 )  Emergency Medica l  S u b j e c t  Code Shee t  



REQUEST CARD 



S Y S T E M S  e FORMS C O .  

P.O. B O X  488 - J A C K S O N .  M I C H .  

Highway Safety Research institute Library 

The university of Michigan 

3rd FI. City Center Building 

220 E. Huron Street 

Ann Arbor. Michigan 48108 

We request - copy (ies) of the following: Report Reproduction 

R e p r i n t  Other 

I f  there is  a charge for this material, please indicate . and return this 
blank, but do not send the material until you receive our purchase order. 



ACQUISITION CARD 



N 
N 
N 

HIGHWAY SAFETY SUEUECT AREAS 

A Alcohol 

Al Accident lnvatigation/ Information 
communications, records 

BM Biomechanics/ Biomedical 
human tolerance/dynamics Acquisition Card 
injury-mechanism, rescue service 

SL Social/ Legal 
economics 

Shelved _ Routed 

TO Tmfficl Operations 
control, flow, measurement 

VO Vehicle/ Occupant 
(vehicle as related to occupant) 
restraint, comfort, visibility 
seats, controls, interior components 

VR Vehicle/ Road 
Lost/ Reject/ Duplicate of HSRl 

(vehicle as related to Road and surroundings) 
tires, engine, brakes, other components 
dynamics, crashworthinerr 

W Highway/ Road 
Reordered 

design, construction, maintenance 
roadside, bridge, pavement 

GR General/ Reference 
HSRl Form 13 



CATALOG CARD (8 x 5) 



PHOTOREDUCED CATALOG CARD ( 3  x 5) 

VEHICLE HANDLING RESPONSE TO AERDDYNAUlC INPUTS.  

G E N E R A L  M C T C R S  LOAF'., P E S E A R C I -  L A B f l R A T O K l E S ,  A L L I S O h  
D I V I S I C N .  

1964 APPH1.X. 17 P. F I G S .  R E F .  

CEC 
H AK 
N L Z R D  
W E F  
WEG 
WN8 

P B S S k h G C I '  r b u S t  P A S S F N G F R  P O T C R  VEIJ ICLLSI  V t H I l  L '  
h l N C l  A T P C S P b F R E ,  W t A T H C R  
H d N C L I N G ,  V t t I C L E  P E R F O R C A N C F ,  P H C N C M I N A ,  P h Y S I C A L  
F l E L C ,  F X P ~ K I M C N ~ A L I  M E T H O D S  
L P R C R A T I I R Y l  F X P E H I M E N T A L ,  M E T I - 0 0 s  
C L L E L S  AhC M C C t L I N G ,  S Y S T F P S  A N A L Y S I S /  L , P C R A T I f l h S  

R E S I  ARCH,  Y E T H O D S  
H t S E A R C H ,  N A T U R E  OF S T U P Y ,  S T U D Y - H € P L + T  T Y P E  
T A B L E S /  G r i A P t S v  C O N T E h T S v  S T U P Y - R E P C K T  T Y P C  
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A P P E N D I X  E 

HIGHWAY SAFETY RESEARCH INFORMATION CENTER 

STRUCTURED THESAURUS 

Th i s  appendix c o n t a i n s  a comprehensive highway s a f e t y  
t h e s a u r u s  i n  use  a t  HSRIC. The f i r s t  s e c t i o n  i s  an  
a l p h a b e t i c a l  d i s p l a y  i n  a  r o t a t e d  format  t h a t  p rov ides  
a c c e s s  t o  i n d i v i d u a l  terms of m u l t i t e r n  d e s c r i p t o r s  and 
p rov ides  s e v e r a l  l e v e l s  of g e n e r i c - s p e c i f i c  s t r u c t u r e  a t  
one e n t r y  p o i n t .  The second s e c t i o n  c o n t a i n s  t h e  s t r u c t u r e d  
d i s p l a y  i n  a  t a b l e - o f - c o n t e n t s  o r  o u t l i n e  format .  

BY 

Joseph C .  Marsh I V  

Rameshwar N .  P a u l  

Alexa C .  Sehr  



FOREWORD 

The Highway S a f e t y  R e s e a r c h  Information C e n t e r  (HSRIC) s t r u c t u r e d  
t h e s a u r u s  h a s  b e e n  d e v e l o p e d  o v e r  t h e  1 a s . t  two y e a r s  t o  m.eet t h e  c e n t e r ' s  
p r e s e n t  n e e d s  and t o  p e r m i t  t h e  d i r e c t  a p p l i c a t i o n  of mechanized  
i n f o r m a t i o n  s t o r a g e  and r e t r i e v a l  t e c h n i q u e s  v i a  t h e  r e m o t e  t e l e f y p e  
t e r m i n a l  p r e s e n t l y  o p e r a t i n g  i n  t h e  C e n t e r .  The i n d e x i n g  scheme h a s  
been  a c t i v e l y  and s u c c e s s f u l l y  used  f o r  o v e r  a  . y e a r .  T h i s  r e v i s e d  
in.dex i n c o r p o r a t e s  changes  s u g g e s t e d  by t h . i s  e x p e r i e n c e .  

T h i s  e d i t i o n  o f  t h e  t h e s a u r u s  i n c l u d e s  r o t a t e d  o r  pe rmuted  d i s p l a y  
t h a t  p r o v i d e s  a n  a l p h a b e t i c a l  e n t r y  f o r  e a c h  word of m u l t i t e r m  o r  
compound d e s c r i p t o r s  a l o n g  wi t t i  s e v e r a l  l e v e l s  o f  g e n e r i c - s p e c i f i c  
r e l a t i o n s h i p s ,  i . e . ,  t e r m s  t o  t h e  leLt of a n  e n t r y  a r e  more s p e c i f i c ,  t o  
t h e  r i g h t ,  more g e n e r a : l .  The t h i r d  s e c t i o n  of t h i s  t h e s a u r u s  c o n t a i n s  
a h i e r a r c h i c a l  d i s p l a y  i n  a t a b l e - o f - c o n t e n t s  f o r m a t .  F u t u r e  deve lopment  
of t h e  HSRIC i n d e x i n g  scheme w i l l  i n c l u d e  i t s  e x p a n s i o n  t o  c o v e r  new 
c o n c e p t s  ( t e r m s ) ,  and c o o r d i n a t i o n  w i t h  o t h e r  i n f o r m a t i o n  c e n t e r s  i n  t h e  
deve lopment  of a  common i n d e x i n g  l a n g u a g e .  

T h e r e  a r e  no r e s t r i c t i o n s  l i m i t i n g  t h e  u s e  of t h e  HSRIC s u b j e c t  
i n d e x i n g  scheme. Comments, c o r r e c t i o n s ,  s u g g e s t i o n s  a r e  encouraged  
by t h e  a u t h o r s ,  a s  t h e  scheme is  s u b j e c t e d  t o  c o n t i n u i n g  r e v i e w  and 
deve lopment  a s  new pro'blems a r i s e .  
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and Willis C.  J o h n s o n  f o r  programming t h e  I B M  1 4 0 1  used  t o  g e n e r a t e  
t h e  r o t a . t e d - a l p h a b e t i c a l  and h i e r a r c h i c a l  d i s p l a y s .  T h i e r  c o n t r i b u t i o n s  
are g r e a t l y  a p p r e c i a t e d .  
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INTRODUCTION 

T h i s  s t r u c t u r e d  t h e s a u r u s  i s  i n t e n d e d  t o  s e r v e  a s  a  s u b j e c t  g u i d e  
o r  a i d  f o r  i n d e x e r s  and u s e r s  of t h e  l i t e r a t u r e  of highway s a f e t y  
w i t h i n  t h e  Highway S a f e t y  Research ln fo rma t ion  Center  (HSRIC) . T h i s  
vocabu la ry  c o n t r o l  t o o l  was e s t a b l i s h e d  t o  no rma l i ze  t h e  language  of 
documents t o  t h e  1-angua~ge of q u e s t i o n s  and,  a s  s u c h ,  l e a d  t h e  s u b j e c t  
i n d e x e r  ( o r  s e a r c h e r )  from t e x t  (01: s e a r c h )  words t o  s t a n d a r d i z e d  
terms ( o r  codes)  i n  a cormon vocabulary .  

S u b j e c t  i ndex ing ,  t h e  i d e n t i f i c a t i o n  of a  document's c o n t e n t s  f o r  
t h e  pu rpose  of  ~ ~ b s e q u e n t  r e t r i e v a l ,  i n v o l v e s  two s t e p s  : 

1. The i n d e x e r  chooses c l u e s  t h a t  w i l l  s e r v e  t o  i d e n t i f y  
t h e  it-em f o r  purposes  of r e t r i e v a l  by d e c i d i n g  what t h e  
document i s  a b o u t ,  what concepts  a r e  cove red ,  and what 
q u e s t i o n s  t h e  document i s  l i k e l y  t o  answer.  

2 .  The i n d e x e r  r e c o r d s  t h e  t a g s ,  l a b e l s ,  o r  codes r e p r e -  
s e n t i n g  t h e s e  c l u e s .  He codes t h e  documents according  t o  
t h e  concep t s  i t  p r e s e n t s  by s e l e c t i n g  as many codes ,  o r  c l u e s ,  
from t h e  HSRIC s u b j e c t  index f a c e t s  a s  r e q u i r e d  t o  adequa te ly  
d e s c r i b e  t h e  document's c o n t e n t s .  

A s i m i l a r  p rocedure  i s  used i n  r e t r i e v a l .  The indexe r  e x p r e s s e s  
t h e  o r i g i n a l  t e x t  concep t s  i n  key words o r  c l u e s .  The s e a r c h e r  e x p r e s s e s  
h i s  query  i n  s e a r c h  words,  Thus, a  c o n t r o l l e d  vocabulary  of concep t s  
( o r  t h e s a u r u s )  i s  used t o  no rma l i ze  t h e  language  of documents t o  t h e  
language  of q u e s t i o n s .  

To b u i l d  t h e  HSRIC S t r u c t u r e d  Thesaurus ,  we grouped s i m i l a r  o r  
r e l a t e d  terms and then  t h e  terms w i t h i n  each s e p a r a t e  group were 
s t r u c t u r e d  i n  a  h i e r a r c h i c a l  ( g e n e r a l  t o  s p e c i f i c )  f a s h i o n .  Thus, 
l e g a l  words such  as; l aws ,  v i o l a t i o n s ,  l i c e n s i n g  were grouped t o g e t h e r  
and t h e n  s t r u c t u r e d  w i t h i n  t h e  group.  These groups  ( o r  f a c e t s )  a r e  
d i s p l a y e d  i n  S e c t i o n  3. 

Components a r e  t h e  t a n g i b l e  i t e m s ,  t h i n g s ,  o r  e n t i t i e s  t h a t  make up 
highway t r a n s p o r t  system. The key components a r e  Peop le ,  V e h i c l e s ,  and 
Ways ( ~ o a d s )  . Vehic l e s  and Roads a r e  made of M a t e r i a l s ,  and Peop le  
m a n i f e s t  themselves  i n  t h e  form of Soc ie ty  (Communities, c o r p o r a t e  b o d i e s ,  
and governments) which p rov ide  a n  o r g a n i z a t i o n a l  background f o r  highway 
t r a n s p o r t a t i o n  o p e r a t i o n s .  

Opera t ions  a r e  t h e  "verbs" ,  t h a t  i s ,  t h e  a c t i o n s  and i n t e r a c t i o n s  
of t h e  components. Here we f i n d  t r a f f i c  jams and a c c i d e n t s .  - 

Environment r e f e r s  t o  n a t u r a l  environment of Space,  Time, and - 
Weather t h a t  a f f e c t s  a l l  components and a l l  o p e r a t i o n s .  -- 

Aspects  a r e  p o i n t s  of view o r  p e r s p e c t i v e s  w i t h  which one can 
look  a t  highway s a f e t y .  

Tools  comprise t h e  problem-solving a i d s .  D i s c i p l i n e s  a r e  t h e  - 
t r a . d i t i o n a 1  academic a r e a s  of  s t u d y  such a s  mathemat ics ,  med ic ine ,  
highway e n g i n e e r i n g .  ;Xethods c o n s i s t  of t h e o r e t i c a l  p r o c e d u r a l  



t e chn iques ,  such  a s  s t a t i s t i c a l  a n a l y s i s ,  t h a t  may b e  used t o  s t u d y  t h e  
problems of highway s a f e t y .  Equipment c o n s i s t s  of hardware neces sa ry  
t o  conduct  a program, exper iment ,  o r  s t u d y .  

The second s e c t i o n  of t h i s  t he sau rus  c o n t a i n s  a  r o t a t e d  o r  
permuted format  t h a t  d i s p l a y s  e n t r i e s  a l p h a b e t i c a l l y  under  each  word of 
m u l t i t e r m  o r  compound d e s c r i p t o r s  as w e l l  a s  s e v e r a l  l e v e l s  of g e n e r a l -  
s p e c i f i c  r e l a t i o n s h i p s .  Terms can  be found a l p h a b e t i c a l l y  i n  t h e  h e a v i l y  
p r i n t e d  c e n t e r  column. More s p e c i f i c  terms can be  found t o  t h e  l e f t ,  and 
more g e n e r a l ,  t o  t h e  r i g h t .  For example, "Spark P lugs"  can  be  found under  
 park" and " ~ l u g s " .  The s u b j e c t  codes i n  t h e  r i g h t  hand column can b e  
used i n  t h e  s t r u c t u r e d  d i s p l a y  ( S e c t i o n  3)  t o  g a i n  a  f u l l  view of  
r e l a t e d  concep t s  o r  terms.  The s u b j e c t  codes a r e  a l s o  used  i n  HSRIC 
t o  r e t r i e v e  complete  document c i t a t i o n s .  The s e a r c h e r  can  s t a t e  h i s  
s u b j e c t  i n t e r e s t  and "code" h i s  r e q u e s t  i n  a f a s h i o n  p a r a l l e l  t o  t h e  
s u b j e c t  i ndex ing  d e s c r i b e d  above o r  browse t h e  index  a t  w i l l .  When 
browsing,  t h e  d i s p l a y  of  more g e n e r a l  and s p e c i f i c  terms f o r  each e n t r y  
shou ld  a c t  a s  a  gu ide  t o  r e f i n i n g  o r  broadening a  s e a r c h .  To s e a r c h  f o r  
a s p e c i f i c  t o p i c ,  t h e  u s e r  f i n d s  a code f o r  each  of t h e  s u b j e c t  e lements  
and looks  under  each  code i n  t h e  s u b j e c t  f i l e ,  f i r s t  under  t h e  more 
s p e c i f i c  o r  d e t a i l e d  codes ,  t hen  working towards t h e  g e n e r a l .  The 
e n t r i e s  i n  t h e  s u b j e c t  c a r d  f i l e  a r e  a r r anged  by s u b j e c t  codes ,  i . e . ,  
i n  t h e  same o r d e r  a s  t h e  s t r u c t u r e d  d i s p l a y .  Each document r e f e r e n c e  i s  
e n t e r e d  once f o r  each  s u b j e c t  code used ,  i . e . ,  a  document shows i n  t h e  
s u b j e c t  f i l e  a s  many t imes  as t h e r e  a r e  s u b j e c t  codes on t h e  e n t r y .  A l l  
t h e  s u b j e c t  terms d e s c r i b i n g  t h e  document a r e  l i s t e d  a t  t h e  bot tom of 
t h e  c a r d ,  Th i s  shou ld  h e l p  t h e  u s e r  t o  d e c i d e  t h e  r e l evancy  of t h a t  
document t o  h i s  i n q u i r y  and a c t  a s  a  g u i d e  t o  f u r t h e r  s e a r c h i n g .  

No ta t ion :  The s u b j e c t  codes used f o r  each  term were d e r i v e d  i n  t h e  
same manner i n  which r e p o r t  s e c t i o n s  a r e  o f t e n  numbered, excep t  t h a t  
l e t t e r s  were  used i n s t e a d  of numbers ( t o  i n c r e a s e  coding d e n s i t y  and 
make t h e  codes s h o r t e r ) .  

Report  S e c t i o n s  Subi e c t  F a c e t s  

B M a t e r i a l s  
B A Adhesives 
B AC Cement 
B B Me ta l s  
C Ways ( ~ o a d s )  

Synonyms ( o r  te rms  s i m i l a r  enough t o  be  used a s  such)  have  been 
j o i n e d  w i t h  a  I '  / I '  t o  t h e  same s u b j e c t  code, e . g . ,  C D J  s t a n d s  f o r  
" Junc t ions /Cross ings" .  Both words show up i n  t h e  a l p h a b e t i c  d i s p l a y .  



ROTATED ALPHABETICAL DISPLAY 



I B L h D O N E D t  S T I T L S ,  V E h l C L E  
1 8 D O R E N t  A N A T O M Y 1  BODY,  B I O U E D I C A L  
I B D O N E N I  I N I T O M V I  BODY,  B I O M E D I C A L  
A(;DORtNt A k A T C P l V l  B C D Y t  B I C C E D I C A L  
ABDOMEN1 A h A T O M Y l  B O D Y t  B l O M E 3 1 C A L  
I B D O N C N ,  A h A T O M Y I  BCDY,  B I O M E D I C A L  
A 8 D O N t N ,  A k A I O * V /  B C D I I  b I O U E C I C b r  

CNG 
C A E  
C A E 0  I N G L I N A L  C A N A L ,  

I L I A C ,  
h Y P D C A S T R I C t  

U n B I L I c A L ,  
L U M B l R r  

E P I F I S T R I C B  
WYPDCHCNORIACI  

CAEC 
O A E D  
C A E E  
C A E F  

AODONEN; INATOMYI BODY, BIOMEOICAL 
~ B D O N E N I  A N A I O M Y I  BODY,  B I O M E D I C A L  
A I N O R N A L I T V I  O P E R A T I N G  C O N D I T I O N S 1  
ABSORBERS.  C H A S S I S 1  FRAMES.  V E H I C L E  

CAEG 
C A E H  
L K R  
CHCE SHOCK 
h L Y  
YEC 
C R N  

A C C E L E R I T l O N l  D E C E L E R A T I O N ,  
A C C E L E U O R E T E R S ~  S E N S O R S /  
A C C E P T A N C E t  T R A F F I C  F L D U ,  T R A F F I C  
ACCESS. T R A F F I C W A Y S .  N A Y S  i R O A D S I  

x c c  
GHC 
CCD 

G A P  
L I M I T E D  

A U X I L I A R I E S /  C  M 
CHA 
L M B  
Cut 

R E F L E C T O R S ,  IUXILIAR~ESI 
S I G N A L S ,  d l l X I L I I R I E S /  
M I R R O R S ,  A U X I L I A R I E S /  

R E A R V I E Y ~  M I R R O R S .  A U X l L I A R l E S l  CHCR 
c n c s  
CMC 

A C C E S S O R I E S ~  V E H I C L E  CMCB 
S V O L L C E R  ~ A R N E S S E S I  R E S T R A I N T  S Y S T E P S .  A U X I L I A R I F S /  CHCC 

CMCD 
CME 

T I R E  C H d l h S t  A U X I L I A R I E S /  A C C E S S O R I E S .  V E H I C L E  
L I C E N S E  P L A T E S ,  L b X I L L A R I E S I  

A I R  C C N D l l l O N E R S I  A U X I L I A R I E S /  
D E F R O S I E R S /  D E F O G G E R S r  A I R  C C N O l r l C N E R S ,  A U X I L I A R l E S /  

H E A T E R S I  4 I R  C C N D I T I O N E R S I  b b X l L I A R I E S I  
PERSCNAI .  CPUIPPELT,  n u x l i  I A R ~ E S I  

H E L M E T S .  P E R S C N A L  E P U I P M E k T .  A U X I L I A K I E S /  
F A C E  P R O T E C T C R S V  P E R S C N I L  E P U I P M E N l t  C U X I L l A R l E S l  

R A C I D S /  T A P E S .  A U X I L I A R I E S /  

CM! 
C M J  
C H J 8  

A C C E S S O R I E S m  V E H I C L E  
CHK 
CHUB 
C Y K F  
C P L  
CMR l N C H O R A G E S u  9 U X I L I A R l E S /  

P R E V E N T I V E  M E A S U R E S "  
SPOT I P P R O V E M E h T S ,  P R E V E N T I V E  H E A S U R E S .  

J  A  
J A F  L C C I D E N T  
J B  
J  C  
J C B  
J C C  

N O N C O L L I S I C N  ON R O b C ,  
O V E R T U R N I h G ,  N C N C O L L I S I C N  CN RURC,  

F A L L I N G  FRCM M C V I k G  V E k I C L E m  N O N C O L L I S I C N  CN RCAC.  A C C I  D E N 1  
I O T H E R I ,  N D N C O L L I S I C N  ON R C A C ,  

C D ? L I S I O h r  
E X P E R I P E k T A L ,  C U L L I S I C h ,  

A C ~ I D E N T  
A C C I D E N T  
A C t l O E N l  
A C C I D E N T  
I C C I O E N T  
A C G I O E W T  
A C C I D E N T  
ACCIDENT 
A G C l D E N l  
A C C I  O E N T  
b C C l O E N T  

J C F  
J  U 
JC.WE 

S I N G L E  V E H I C L E ,  
P L L T l P L E  V E t < 1 C ? E t  

+ I T  ANC R U h l  
FRONT, 

L E F T ,  F R C N T I  
R I G H T '  F R C N T *  

R E A R ,  
L E F T *  R E A R ,  

J H I  
JCR 
J  I 
J I L  

R I G H T ,  B E A U ,  
S I D E *  

L E F T t  S I D E ,  
R I G H T ,  S I D E .  

A C C l O E H T  
A C C I D E N T  
A C C I D E N T  
A C C I O E N T  
A C C l O E N T  
h t C I O E N T  
A C C I D E N T  
A C C I D E N T  

J  I R  
J  J  
J J L  
J J R  

A C C I C E h T  b A L A R D S ,  
E J E C T I C h .  A C C l C E N T  W A Z I R D S I  

F L Y l N G  O e J E C l S ,  A C C I C E h T  h A Z b R O S ,  
F I R E .  A C C I C E h T  H A Z A R D S .  

J  K 
J K B  
JKC 
JKC 
J K E  
J K F  
J U G  
J L  
J L K  
JLR 
J  r 
J P C  

A C C ~ D E N T  
l t C l O E N T  
A C C I D E N T  

A C C I D E N T - I N V E S T I G A l l O h r  
A C C I O E N T  C b U S A r l O N l  A C C l D E N i  I h V E S T I G A i l f l h ,  

A C C I C E N T - R E C O R D S r  A C C l D E h T - I N V E S T I G A I I O k ,  
P R C P E R T Y  DAMAGE,  

D E B R I S  REMOVAL.  P R C P E R T Y  DAMAGE. 

A C C I D E N T  
h C C I O E A ( T  
l C t l O E N T  
l C C l O E N T  
A C C I D E N T  
l C C  l OENT 
A C C I D E N T  
A C C I D E N T  
A C C I D E N T  
P C C I O E N T  
I C G l O E N T  
l C C l D E N T  
A C C I D E N T  

I N T E R N A L l  I N J U R Y /  TRAUMA,  
S U P E R F I C I A L ,  I N J U R Y /  T K A U M d r  

C C N T U S I C N /  C R U S h l N C l  B L U N T *  I N J L K Y I  T R b U M d ,  
C O N C U S S I O M r  I N J L R Y /  THAUPR1 

L A C E R A T I O N /  O P E H W C U N D l  P E N E I R A T l N G ,  I h J U R Y /  TRAUMAl  

. . 
JhiE  
J N F  
J N G  

F R A C T L R E s  I h J L R V l  I R A U M P ,  A C C I D E N T  
C I S L C C A 1 l C N r  I h J L R Y /  TRAUMAl  A C C I U E N T  

S P R A I N /  S T R A I N ,  I N J U R Y /  T R A U M b r  A C C I D E N T  
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MOTOR V E H I C L E S *  V E H I C L E  
MOTOR V E H I C L E S .  V E H I C L E  

C E C F  
C E C F B  
CECFC 
CECFC 

B U S E S .  CEC 
CEE 
C E F  
O E F B  

--.... 
T A X I C A B S I  

CARGC,  
T R U C K S ,  C A R G C t  

TRUCK T R A I L E R S t  CARCC,  
TRUCK TRACTORSI  CARGC,  

P b L T l P U R P C S E l  

MCTOR J E ~ I C L E S I  v E C I C L E  
MOTOR J E n l C L E S .  V tn1C.E 
MCTOR ~ E * I C L E S ,  J E C 1 C I . E  

C E F C  
C E F D  
CEG 

S P E C I A L  PURPOSE,  
A f l B U L A N C E S t  S P E C I A L  P U R P O S E *  

R E O I C A L  U N I T S ,  S P E C I A L  P U R P O S E ,  

MOTOR V E H I C L E S .  V E H I C L E  C E H  
MOTOR V E H I C L E S t  V E H I C L E  
MOTOR V E H I C L E S I  V E H I C L E  
M O U N T A I N S I  T E R R A I N /  H A A I T A I .  S P A C E  

CEI'L 
C E b H  
K B E  
C I O  
k S B C R h  
C A J B  
C A J B B  

P O S T  WOUNTEOI S I G N S /  S I G N A L S ,  b A V S  
MOUTH-TO-MOUTHI R E S U S C L T A T I C N ,  
MOUTH1 D I G E S T I V E  S Y S T E M /  A L l M E N l A R Y  
M O U T H -  D I G E S T I V E  S Y S T E M /  A L I M E N T A R Y  L I P S .  

F L C ? ? ,  MOUTHI C l C E S l l V E  S Y S T E P l  A L I P E b T I R Y  
C n E E < ,  MOUTH, D I G E S I I V E  S V S l E P l  A . IYEbTARV 

P P L I T E .  MOUTH, O l G E S T l r E  S Y S T E P l  d L l M E \ T A R V  

C A J B C  
C A J B C  
C A J b E  

L V L L A .  P A L A T E .  MOUTH. D I G E S T I V E  S Y S T E M /  A L I Y E N T A R Y  C A J B E B  
C A J U F  
J C C  
R C F B  

JA.1 C n l h ;  MOUTH; . ! I G E S T l V <  S V S T E r l  A . ~ ~ E \ I A R ~  
Fb..I\: F R ? "  V C V I N G  b E c l C L E .  h C I C 3 . L l S I C h  C \  

M O V I N G  r l C L A l l C h S ,  C R I M l h b , .  .A.S, 
D R l h A l \ G #  M O V I N G  v I C , A I : C \ S ,  : S l r l \ P , ,  .AhS. 
9E:ULfSS.  M C Y I N G  v I C - 4 I : Z \ S v  ' R I V I S P L .  . I n s ,  
S P F E Z l h 5 ,  M J V I N G  v l C . A l l C h S ,  C Q l Y I \ A L ,  .IM~, 

RCFMB 
R C F B C  
R C F B C  

H I T - A N D - R U h ,  M O V I N G  V I O L A T I O N S ,  C R I H I N A L .  L A W S *  
WRONG WAY, M O V I N G  V I C L A T I O N S ,  C R I M I N A L l  LAWS,  

WUCOSAl C C h h E C T l V E  T I S S U E S 1  
MUDt  S U R F A C E  C O N O I T I O N S t  WEATHFR 
M U F F L E R S *  C X H A U S l  S Y S T E P S ?  POWER 
W U L T l P L E  L A N E ,  T R A F F I C W A Y S l  WAYS 
M U L T I P L E  S E V E R E  I N J U R I E S *  
M U L T I P L E  V E H I C L E ,  A C C I D E N T  
M U L T I P U R P O S E .  VCTOR V E H I C L E S ,  

R C F B F  
C A P G  
P S F  
CPGFB 
CCK 
J N X  
J  F 
CEC 
C C J C  
CACC 
C I C  

~ C L E S .  MLSCULO-SKELETAL s f s r E r ,  A ~ A T C Y I I  
vERT!aQAE/  l D l \ F ,  D C h E S ,  U b S C U L O - S K E L E T A L  SYSTEM.  A V A l C U 1 I  

r U s c l t s .  MLSCLJLO-SKELETAL S Y S T E W ,  a ' . a r c r r /  
J ~ I ! T S ,  M U S C U L O - S K E L E T A L  S V S T F P I  A h d l : Y I /  

. IGA*E~T!, 1?I4TS1 U ~ S C U L O - S K E L E T A L  S r S T E * ,  A \ n T C u 1 /  
M,ITLAL C O W P A \ V ,  l t s ~ R b \ C E /  I c r , A a v ,  

S K I \ /  - A 1 9 1  N A I L S ,  L C h \ E C I : V E  I l S S L E S l  

CACB 
C d C e B  
CACC 
CACC 
C A C L B  
SEG 
C A P B  
C P I F N B  N A S A L  DUCT,  L A C H R Y M A L  G L A N D S .  EYE.  - - 

N O S E /  N A S A L  S I N L S E S ,  R E S P I R A T O R Y  S Y S T E M v  
N A T I O N 1 1  C R i C l N S t  P E f l P L f  

F E D E R A L 1  N A T I O N A L l  GOVERNMENTSe S O C I E T Y  

C A L B  
E L  
F G E  

HECK, A N A T O M Y /  BODYl  M I O M E D I C A L  
T H R O A T *  NECK* A N A T O M Y /  BODY,  M I O Y E D I C A L  

M R O N C P I A L  R E G I O h ,  NECK. A N A T O M Y /  BODY,  B I O M E D I C A L  
H Y O I D .  NECK,  A N A T O M Y /  BODY.  R I O M E O I C A L  

OAH 
O A H B  
OAHC 
OAHO 

NECK; T O O l t I ,  D I G E S T I V E  S Y S T E M 1  
N E G L I G E M C E I  C l V l L  L I A B I L I T Y I  L A W S ,  
NERVE,  YERVOUS S Y S l E 3 ,  A Y A T O M Y l  

O A J C E  
RCER 
OAND 
0 A N  N E R V O U S  S Y S T E P .  P N b T 3 P Y I  B O D Y *  

C I \ T R A L .  YERVUUS S V S I F U ,  4 % A ' 7 " , /  ??:Ye 
BQb l ' . l  C F \ l Q A . ,  YERVOUS S I S ! E Y I  I u b T ? V V /  d ? ? f .  

SPI'.A, Z 3 9 2 ,  Z E h T R A L ,  N E R V O U S  S V S T E U ~  A t . A ' 3 P r /  el?., 

O A N B  
OANMB 
OANBC 
OANC P E R I P H E R A L I  N E R V O U S  S Y S T t U t  A N A T O M Y 1  B J D Y ,  

AUTONOMICI  P E R I P H E R A L ,  N E R V O U S  S Y S T E M *  A N b l O M Y l  B O D Y *  
N E R V E ,  N E R V O U S  S Y S T E M p  A N k T 3 C Y I  BODY. 

I E U R O S E S .  T Y P O L O G f E S l  C L I N I C A L  

OANC 8 
O A N D  
P C C N  

NIGHTTIME, T IME 
N O I S E l  E U G l N E  P E R F ~ R ~ A V C E I  

K N O C K *  W I S E *  E N G I N E  PERFSRYAYCErn  
RUMRLE.  N O I S E .  E N G I N E  P E R F O R H A N C E o  

V L Z l F  
N L Z Q F B  
h L l C F C  

NOISE; SOUND, PHENOMENA,  P H Y S I C A L  
WISE, T R A F F I C  U N I T S *  T R A F F I C  
N O N C O L L I S I O H  O N  R O A D *  A C C I D E N T  

N L P D  
GGD 
J  C  
J C B  C V E R T U R h I N G 1  R O N C O L L I S I O N  CN ROAD. A C C I D E N T  

F A L L I N G  FROM M C Y I N G  V E H I C L E .  H O N C O L L l S l O N  C N  RCADI  A C C I D E N T  
I O T H E R ) ,  N O N C O L L I S I O N  CN ROADl  A C C I D E N T  

N O N P A R A M E T R I C ,  S T A T l S r l C A L I  
U O M I O Y E R E O .  V E H I C L E  

JCC 
J C F  
h P E C  
C B  

B I C Y C L E S ,  N ~ N P O Y E R E Q ;  V E H I C L E  
N O S E /  N A S A L  S I N U S E S r  R E S P I R A T C R Y  

' G Y /  POWERt  P H E N O M E N A r  

C B H  
C A L B  
h L 8 E  
hMCB 
CRN 

N U C L E A R .  ENEP 
N U M E R I C A L /  C A L C U L A T  
N U T R ~ T I O N I  P R C B L E P S ,  B I O M E D I C A L  
NVLONI  P O L Y M E R S *  M A T E R I A L S  

FLYING O B J E C T S ~  a c c l D E N T  H A Z A R D S ,  A C C I O E N ~  
O C C L U S I O N /  T H R O M B O S I S /  C L O T ,  

E X T R A C T I O N  C F  O C C U P I N T .  R E C C V E R V  C F  I N J U R E D .  

e c c  
J K C  
JWPC 
J R F  
C B B B  
E J  
h K V C  
N L Z R G  
U H J D  O I L  P R E S S U R E .  I N S T R U Y E Y T S I  V E H I C L E  

A N T I F R E E Z E ,  
OILS/ L U B R I C A N T S /  S O L V E N T S ,  
01LS/ L U R R I C A N T S I  S O L V E N T S *  
O L D  A C E D *  A D U L T S *  P E O P L E  
O L F A C T O R Y /  S M E L L ,  SENSES,  
O)IE WAY, T R A F F I C U A Y S l  WAYS I R O A D S I  
O P e N Y O U N O l  P E H E T R A T I V G l  I N J U R Y 1  
O C E R A T I I G  C O N D I T I O N S I  P H Y S I C A L  
O C E R A T l l t  C D N D I T I O N S t  P H Y S I C A L  
O P E R A T I N G  C O N D I T I D N S ~  P H Y S I C A L  

8 0 8  
EEC 
PBH 
CCO 
J N G  
N K  
H K A  
h K B  
NKC 

T b O E /  L O C A T I O N .  
T E M P E R A T U R E .  

P R E S S U R E *  O P E I A T I N G  C O N D I T I O N S ,  P H Y S I C A L  
V E L O C I T Y /  R A T E ,  O C E R A T I M G  C O N D I T I O N S l  P H Y S I C A L  



A C C E L E R A T I O N 1  C C C E L E R I T I O N ,  O P E R A T I N G  C O N D I T I O N S .  P W Y S I C A L  
F R E P U E N C V l  T I M E t  OPERA7PNt  G O N D l T l O N S v  P H Y S I C A L  

R E A C T I O N  T l P E ,  F R F Q L I E N C Y I  T I R E l  UCEWATXWG C C N D I T I f l N S ' p  P H Y S I C A L  
D U R A T I O N l  F R E Q U E N C Y /  ? ' ! W E ,  C B E R d i l l l B  C O N O Y T I l I R S ,  P H Y S I C A I .  

L A T E N C Y ,  F R E C L E N C V /  T I M E ,  l l P E A l l l M G  C O N U l T l O N S ,  P k I Y S I C I L  
R E F R l C T O R Y  P t R l O D ,  F R E Q U E N C Y /  T i r E v  OPERAKIN6 C O N D I T I O N S v  P W Y S I C P L  

IDELAY,  F R E Q U E N C Y /  T I M E t  OPFLlRTtPdl i  C L l N U P l l I l N S a  P t 1 Y S 1 C A L  
P F H I C O l  F R E C I I F N C I /  ' l IM '1 : .  L1IE#AYtIIC C O N C l T I U I V S r  P l l Y S l C A L  

R E L I A B I L ~ T Y .  I ~ P F M ' ~ ~ W I ;  C o N r t I r i I 1 I v s e  P I I Y S ~ C ~ L  
E F F I C I E M C I ,  Ol"eY9RIYME I C O N L ) I Y I [ I N S ,  P M Y S l C h l .  

P I I N T A I N h P , I I . I T Y r  L1CRRI%TIINfi C l 3 1 4 l J l l I D N 5 ,  I ' N Y S I C I I .  
CAPICIY Y I  i . l n t  r ,  opeilrviwl; ~: .C I~DI ;~CNS,  I P ~ V S ~ T U I .  

T H R E S H O L D ,  C b ~ b t l l Y l  L ! U I l r  OCCIXAYIRG C . O N I ! I I X O N E J ~  P h Y S l C h L  
L I F E  S P b N ,  C A P A C I  I Y I  L t L I J ,  I'IPEIIIBPlWIIi : UHI ! I  I I I I N S I  i ' l l Y 5 1 C h L  

S ~ T L I R L T I C N ,  C A P h C I T f i  L I I R I Y t  O P U i R l i i P I G  C ! I N C Y ? L C N S t  PI , IYSICAI .  
P R E C I P I T A T l f l N l  S A T I I R I I I I C N ,  C A P A C i l Y /  I . i l R T I , ,  OPEIWlbYlMli C C P l O I " l C N l ; r  P H Y S I C a L  

IA!:CI.IF~AI:Y, O l " f : R l i l B d C  C T : ? 4 0 1 r I O W S r  P t I Y S I C I i I .  
At3NflRPAI.I  ' Y s  ll$'$lbliWI; T I I I I D I  TIGRIS? P I . I Y S 1 C b L  

V E l l l C I I L b I R ,  l l B E R M 7 3 R l G  C U N I I I  I !  CNS. O I I Y S I C A L  
A I R  F U E L  R b T I C ,  VEPlC l lL ,%CI ,  O P P I M ? Y R I O  L O N O I P I U N F I v  k'PI ' ISIC6L 

O C T I N E  R E Q U I R E P E N T t  ' I F ~ l C I l l . d P ,  1 3 P F l h l l Q d S  I:ONI!I" ICFIFIn P l { V S I C h i .  
T H R C I T L E  S E T T I N G ,  v c r ! ( . u l . n n ,  O I J ~ I & ~ * ~ N C  C I I N D ~ P ~ U I V S ,  PIIVSICAL 

I C h l I l O N  T I P I N G l  Y E b I C I J L . I R a  OPRRA1:IWB ? . I I N D Y Y I O N S I  P I I Y 5 I C A L  
C C M P R E S S I C N  P , d T l l " ,  VF l l . iC ! lL lh i l r  ( IVE'MIFZIU4E r . l i W I I I Y I C I Y S I  P I I Y S I G A L  

ENGINE ILDAC,  5 d t i i * l i . i i l . i l l l .  OPER~,~: ING C O F ~ D I T I U F ~ : ,  P H Y S I C A L  
WHEEI. A L I G N P E N T l  Y F + I C U L b ! t 9  OPIIIRL'! IWG I ' C N [ I I T I O N S I  P H Y S I C A I .  

C A S T E R /  C A P B E R ,  WHEEL A I . I G R V E ~ T ,  V C ~ Y C L I ~ . ~ R ~  IIPCIN,"~I~IG, C C N O I Y ~ O N ! ; ,  P H Y S I C A L  
T O E - I N .  WHEEL 4 L I G N I Y E k P .  Y ~ I ~ Y C L I I . / P ,  0 P 4 : 8 A m l N L ;  : : O N I > I I I I I N S r  P I I Y S I C A L  . . 

S V S T E l r 5  B H A I Y ? , T ! i t  I IF fRl l ,ClBMS R E F E A l l C I i v  M E l W O D I  
M O C E L S /  M C C E L I N G ,  S Y S T E P S  R E i l l . " ~ ! : i ! ; l  I JP I f : l l bV l [ l lUS V.ESEbRC.14, M E T H U D S  

S l M L L A T I O N t  M O C E L S I  M C C E ~ . I N C I  S Y S T E P S  I k i i L V S l S /  L l P H I A Y l O I I S  RTS[ .B I (Ck l  M E i H O D S  
C L E L E I N G ,  M O C E L S /  M O C E h I N C t  SYSTi 'PC A l , I A L 1 ' 5 l ' i l  OP15FIXV l l lP45  R E S E A U C k g  F E l l i U D S  

I ~ V E N T C R Y ,  MCCELSI  P C C E L I N G ,  S Y S T E Y ! ~  nh~~.\ ' ! ,r : , /  o i ~ i i ~ i b i i ( 3 ~ ~  PIISEAI~CII, r e T u o D s  
P I I R L Y C  O P l l l U B l ~ I I I  S O C I A l a  S O C I C E C f l N O I * I C  

I I P I I I C I I I  E l  E C I 4 C P 4 G N E T I C  S P E C T R U M ,  
U V  I R E L C k  .4 M l C R l j b 1 5 1 n  O P ' I I C A ~ . U  E 1 . k ~ ~ R L 1 l ~ A G I I E I I l ~  S I ' E C I R U M l  

V l S l E L C  1 . 4 - . ?  M I C R O 4 S l e  OC'OII:BY EL tCTRl !14A l ;NCTl iC  F P E C T U L l r s  
I R  1 . 7 - 1 C O L  M I C R O N 5 1 1  I I P I I C J I ! . U  E L E C I R C I A A G N E T ! C  S P C C T R L h q  

U C l l  E C k L  P i l Y S l L A L  I IS iJECT 
B R I G I - ! I ' ~ E Z S I  BClYCkli r P H l S l ' . A l .  ,ASPECT 

G L A R E l  I I R I G ~ + T Y C S I ,  ICIIUYIC,BI.~ P H Y 5 1 C d L  I I S P E C T  
CCLCII, C !PR~ICAI  a ~ 1 1 ' 1 s 1  :/(L r s P r c . 1  

I L E N S I T Y I  T R b N S P U R E N C Y I  EYPIXCAI,.ll P d Y S I C A I .  GSI'ECT 
REFRL\CI L V I T Y ,  O P U  I::BI.~ I'YYSIL~L n s P E C r  
L U I U I N l i Z C E h l C E ,  I J P ' U I C B % ~ B  B H Y S ~ : : I I I ,  A S P C C T  

R E F L . E C l h F I C E l  I I I I ~ ' I ~ I C M I . U  P H 7 S C ( : I l  A S P E C T  
OPl I lMIXA7. !OMo 9 E C I F I U N  W A K I N G /  
I : l ldZIIMAW%ES1 i r i i l E S ,  I .bWS1 L E G A L  

S l A T E  C F  T L t  LJlill,~~hlWl'!,iUl~ F ' S Y C t i O L f l G I C A L  A S P E C T  
S T P T E  OF b R C L S b L t  S T A T E  C F  T F E  13RC;ULWlll140 P ' I Y C l i U l . U C l C A L  A S P E C T  

A L E R T ,  S T A T E  C F  A R O L S b L ,  S T A T E  C F  TI-E W i ~ ~ l A P 4 l E ~ I U I ~  P I Y C I I L I L U C I C A !  A S P E C T  
O I I C ~ S Y *  S T A T E  C F  ~ R O L S A L ,  s P 4 r E :  C F  r k c  IIIC~~~AI:P~I~, PSYf : l - I r x .oc1cA! ,  A S P C C T  

S L E E P ,  S T I T E  C F  A R C b S A L e  S P I T E  CF T r L  (Illbhill;:!lMilp P S ' I L I I I 1 I O G I C I I I .  A S P E C T  
F A T I G L E ,  S T A T E  O F  T b E  IIRI:,A"I:'51UIV P S Y T . I ! i l . f l G I C A l .  A S P E C T  

E M C T l O I l A L  S T A T E /  PCCD,  S T A T E  C F  TI -E  OAE;ARl: iR, P S ' I t : @ i O I . C G t C A l .  A S P E C T  
S T R E S S /  S T R A I N ,  E M C T I O N A L  S T A T E /  Y C C D l  S T P T C  C F  TI- l i  O R C I F ~ I ! , I M t  P $ Y L . ~ U l . O G l C A L  A S P E C T  

I h F E R R E O  P S Y C M C L C C I C A L  S T l l E l  S l A T F  OF i t €  f i R E l i 9 ~ 4 ! , ? ; M 8 r  P S Y C ' . I O L O C I C A L  A S P E C 1  
F E A R *  I N F E R R E C  P S Y C l i C L C G l C A L  S T A T E 9  S l I T L  C'F T I ' E  tIRGAN::$;Blp l ' S Y 6 l i D l . O G I C A L  A S P E C T  

S E R V I C E  38 '1AY;r '$ l IWN5o L O R o C H A l E  U O D I F S ,  

h 4 1  I C N d L  I Q R S G l Q l S o  P E T I ' L E  
LIWIIIIIJPI:DIIC S- InEIg  P R O S T P E S I S ,  
OISY14IJ l~ r :D ICe D C F l r C T S *  P R O B L E P S ,  
DSSEi l ' ;  I . ~ U V R X P I Y I : I  E A R ,  H E A D ,  

T V P P A N i C  OSSI (JU.0E9 E l i L  H E A O ,  A N A T O C V l  O C D Y ,  
H L C C D  F L C h l  C P R C l h C  i11J11'1JL117't V ~ Y S I C L O G I C I L I  I E S T I N C I /  

L L O L O Y I  O'V#~RI.,NEIT, A T ? , ~ I : I P H E U E q  WEATHER 
OVU:IIMFJ~QI S I G N S /  S I G N A L S *  WAYS 
OYQ:ll~nid!'i%r GIB4C1: 5 T ? A R I T l O N t  
W Y U 1 ~ T ~ X I 1 4 6 ~  i l ~ i d i . F I C  F L O Y ,  I R A F F  LC 
OV~.OR~~~~~P( I )UG,  N O W C O L L I S ! C N  C N  R O A D ,  
O N I C E P I  ~ L I P P L Y I  M E D i C A L ,  E P U l P M t N T  
#QJII,,BN,RKERa P E U I C ~ L I  E Q U I P M E N T  
B"dOPllbn I N I E I I l O I ( /  P A S S E N G E R  
B I l l F i u  j S I ' l S E S a  I ' S Y C H C L C G I C A L  A S P C C l  
P A l l ! l ' a  d l l T E R i 4 1 . P  

S Y N T H E T I C S *  P ~ U R P ;  u U T E H I 4 L S  
E N A M E L S ,  P A K U l t  4 A T C R l & l . 5  

L I C C U E R S l  bRRkln  ; a Q T E R I A L F  
C A B . A 1 & r  M C U l l r  D I G E S T I V E  S Y S T E P I  

L V L L A ,  PIR..AIEv M C U I , J ,  O I G E S T I V E  S Y S T E P I  
PbPdI :E l fd iJ~  D l r , d S T I V E  S Y E T E P l  

D A S H B O b R D S l  I N S I R U I V E h T  P J ~ P ~ E L S ~  I N T E R I O R 1  P A S S E N G E R  
PaCEI,! M I ~ I E R I ~ L S  

T H E S I S 1  TERM bnb1'l!8$, F D R P .  S T l J D Y - R E P O R T  T Y P E  
PNAIB00 ,1C ,  i E P d A h T O R S *  P A R T S  C F  
PWIIhWF1EPtSn T E S T  ! N G /  P E A S U R E S ,  
P I I I I P I . F L " o l l  D E F E C T S t  P R O B L E M S t  
P I I I X I  I :ESCRTt  ? O N E 1  ILAND U S A G E l  
P B R I I W 6  W I O L A Y I O N S r  C R I H I N A L B  L A W S *  
P I l ~ t l l N t l  T E k l l ( l \ R L S ,  R O A D S I C E l  WAYS 
P 1 b R l l M 6 ~  L I C H I S .  E L E C T R I C A L  " - ~ ~  ~. ~- ~- 

P1lBl l lNSv S E I I Y 1 C E . S  
Plil,llBllUil l R C F I a C  O I R E C T I O N ,  T R A F F I C  
B~MII,KIIP(L. I F l d F B  I C  FLOW. T R A F F I C  

R E S T  k R E A S /  PARK$,  SERIJICI~I 
PbUilUli Cil: WhYfl WAYS I R O A D S I  

R I G H T - O F - W A Y *  P A A 1 4  1 F  WAVJI  W I Y S  I R O A D S I  

R E V E Q S l O L E I  L A ~ E S ,  Pb*  .; r ' V  , n b Y S  l i 3 L C S I  
D I R E C T I C L L - .  L I N E S ,  P 6 1 r r  7 b 4 4 V  , 1 ? 3 A 5 I  

R l G b T  I J Y N .  D I R E C I I C h P . ,  L I C E S .  PhPIh ' r l V  a ,  h h v a  1904::) 
L E F T  TURN,  D I R E C T I O N A L ,  L A N E S ,  PI lrSl  LII W R Y S T  M A Y S  I R O A D b l  

THRCUGH, D I R E C T I O N A L ,  LANES,  P A F ~ I S  III. W A Y S ,  WAYS I R O A D S I  
S P E E C  CHANGE.  L A N E S ,  PANlrS IF h h V S ,  h b Y S  I R O A D S I  

CURBS,  P I L ~ I ~ S  or  Y ~ Y F J *  W n Y s  I R O L D S I  
B A R R I C A D E S ,  PAAilKl CIF W A Y S *  WAYS i R O A D S l  

CITES, BARRICADES,  rmrs ( IF  W R Y $ *  W A Y S  I R O A D S I  
S U R F A C E 1  PPiYEMENTl  ChfflIB l l F  1 4 Y S v  hAYS l R O A D S l  

R O A D B E D l  S U R F A C E 1  P O V E N E H T t  PA160  I i F  WhYS.  M A Y S  I R O A D S I  
S H O U L D E R S l  P l l l F l  IJF ) r 64YSa  M A Y S  ( R O A D S )  

G U A R O R A l L S t  S H O U L D E R S ~  CAq180 llr M R Y I v  Y A Y 5  ( R O A D S )  

N K E  
R K F  
RKI.8 

k K I E  
k U F F  
kUF P 
R I (G  
hl(H 
n r l  
R K J  
R X  1 8  
n i c J c  
R K J C  
hK,CB 
R KI. 
hKR 
R K V  
h K V B  
n u v c  
h K V D  
h l ( V E  
C K V F  
h K V G  
h K V k  
h K \ i N B  
hKVHC 
k h  
k 'LP  
Inhi'B 
h h B C  
h l r L  
i 6 E  

k c  
N D H  

P C B 8  
P l P C  
P F H C  
P E L  
PEC 
P E r n  
P E E  
F E E F  
F C E  

- ~ 

CCF 
C B C E  

C I E  
C C J G b  
GHE 
J C b  
XTK 
X T P  
CbGGI: 
P B K  
B  P 

CbJ8E  
C A J B E B  
C A J P  
C l i  CGR 
E X  

C O U P  
k U 8  
C B C D  
K L E  
R C F C  
C R E  

I C  
C 0  
C D h  
CDC 
C D C l  
CDCC 
C C C C B  
CDCCC 
CCCCD 
C C C C  
CCD 
COE 
C C E B  
C C F  



S E P I R A T O R S I  PAM 
I E D I h N S ,  S E P A R A T O R S ,  CAR 

G U A R D R A I L S ,  S E P A R A T O R S ,  PAM 
T R A F F I C  I S L A h D S ,  S E P b R A T O R S ,  PAR 

F L E X I B L E ,  S E P I R A T O R S I  ? & I  
P A R A B O L I C ,  S E P A R A T O R S I  PAR 

P I P E S /  C U L V E R T S *  P A N  
J U N C T I C h S I  C R C S S I N G S .  P A N  

O F  Y A Y S t  Y A Y S  I R O A D S l  
OF MAYS,  MAYS I R O A D S I  
O F  WAYS, WAYS I R O A D S l  
OF N A Y S *  Y A Y S  I R O A D S I  

C D H  
CDWB 
CDHC 
COHO 
C C C F  
COHP 
C C I  

OF k A V S ,  M A Y S  I R O A D S i  
OF WAYS, WAYS I R O A D S I  
O F  N A Y S *  WAYS I R O A D S I  
OF h A Y S a  WAYS I R O A O S l  C C J  

C O J B  
C C J C  
C C J U  

T h R E E  WAY,  J . h C I I C h S /  C R C S S I G S ,  P A R T S  C F  " A V S .  M 4 v S  I R O A O S I  
FD,R w ~ Y ,  J L 4 C T I C h S I  C R C S S I N C S I  P A R T S  O F  W A Y S ,  n A V S  I R P A 3 S l  
M L L T l h & Y ,  J L \ C I I O L I /  C R C S S I h G S l  C A R T S  CF h A V S ,  n b V S  I R O A D S  1 

I h T E R C n A h G E S 1  J . . h C T I C h S /  C R C S S 1 4 G S t  P A R T S  CF n A V S ,  h A v S  I . 1 D A D S :  
C L ~ V E Q L E A F ,  I Y T E R C H I \ G E S I  , w k C T I C h S /  C R C S S l h t S a  P A R T S  OF " A Y S t  d A Y S  I R O A C S I  

Q C I I R Y .  I N T E R C * A h G E S .  ~ ~ h C l l C h S l  CR:SSI\G:, P A R T S  CF m A * S r  mAYS I Q C A C S I  

C D J E  
C C J E B  
C C J E C  

I N T E R S E C T l C h S  I A T  G R A O E l l  J U N C T I O N S /  C R O S S I N G S t  P A R T S  OF WAYS, WAYS I R O P D S I  
G R A C E  S E P A R b T I C N ,  J U N C T l C N S l  C R O S S I N G S q  P I R T S  OF ~ P Y S I  WAYS I R O A O S I  

O V E R P ~ S S I  GRACE S E P A R A T I O N I  J U N C T l C h S l  C R O S S I N G S l  P A I l S  OF k A V S ,  WdYS I R O A O S l  

C O J F  
C C J G  
C C J G B  

U N C E R P I S S ,  G R A C E  S E P A R A T I C N ,  J U N C T I O N S /  C R O S S I N G S l  P A R T S  OF WAYS, Y P Y S  I R O A D S I  
CROSSWALKS,  J U N C T I O N S /  C R O S S I N G S ,  P A R T S  OF MAYSl  WAYS I R O A D S I  

R A I L W A Y S l  J U N C T I O L S /  C R O S S I N G S ,  P A R T S  OF WAYS, WAYS I R O A D S I  
RAMPS,  P A R T S  C F  h A Y S ,  WAYS I R O A D S I  

CCJGC 
C C J H  
C D J I  
CDK 

E h T R b N C E S ,  RAMPS,  
E X I T S ,  H l M P S t  

B R I D G E S *  

P A R T S  OF N A Y S ,  WAYS I R O A D S I  
P A R T S  OF WAYS, WAYS I R O A D S I  
P A R T S  OF m a y s ,  M A Y S  I R O A D S I  
P A R T S  C F  MAYS, WAYS I R O A D S l  
P A R T S  OF MAYSl  WAYS I R O A D S I  
P A R T S *  V E H I C L E  
P I I T S .  V E H I C L E  

C O K B  
CCKC 
C C L  

S U S P E N S I O N l  B R I D G E S ,  
T U h N E L S t  

V E H I C L C  
Y H E E L S .  V E H I C L E  

R I P S ,  IPEELS, b E k I C L E  
T I R E S ,  meFF.S, VEn1C.E 

STJCUC:. l l R E S l  w - f C L S .  vEm1C.E 

PARTS;  V E P I C - E  
P A R T S ,  V E P I C L E  
P A R T S .  VFn1C.E 

P L Y l  T I R E S *  WHEELS,  V E H I C L E  
P N E U M A T I C ,  T I R E S ,  W H E E L S *  V E H I C L E  

H U B  C A P S /  D I S C S l  WPEELS.  V E H l C L E  

P A R T S *  V E W I C L E  
P A R T S *  V E U I C L E  
PARTS0 V E H I C L E  
P A R T S ,  V E H I C L E  
P A R T S *  V E H I C L E  
P A R T S *  V E H I C L E  
P A R T S p  V E Y I C L E  
P A R T S .  V E H I C L E  

CHACP 
CHAD 
CHB R R d K E S .  V E H I C L E  
C H B B  
CHBC 
CHBC 

S H O E S /  L I N I N G S ,  B R A K E S *  V E P I C L E  
O R U V S O  BRAKES.  V E H I C L E  

C Y L I N D E R S /  C b A M B E R S ,  B R b K E S ,  V E H I C L E  
H O S E S .  B R A K E S *  V E H I C L E  

C H B J  
PIRTS; V E H I C L E  
P A R T S *  V E H I C L E  
P A R T S #  V E H I C L E  

C H B K  
C H B L  
CHBM 

P A R T S ,  V E H I C L E  
P A R T S s  V E W I C L E  
P A R T S t  V E H I C L E  

CHBR 
C h H S  
C H B T  
C H B b  VACLIUP. B R A K E S .  V E H I C L E  P A R T S .  V E H I C L E  

C P A S S I S /  F R A V E S ,  V E H I C L E  
S U S P E N S l C h S ,  C H 4 S S I S /  F R A Y E S ,  V E H I C L E  

A X L E S ,  C H A S S I S /  F R A P E S I  V C H I C L E  

PARTS;  VEI ' ICLE 
P A R T S *  V E H I C L E  
P A R T S .  V E H I C L E  

CHC 
LHCLI  
CHCC 

SPRINGS* C C A S S I S /  F R A L E S I  V E V I C L E  
SCOCK A B S O R H E R S r  C P A S S I S I  F R A V C S ,  V E H I C L E  

BOOY I U P P E R I ,  V E H I C L E  

P A R T S .  V E H I C L E  
P A R T S ,  V E H I C L E  
P A R T S ,  V E H I C L E  
P A R T S .  V E H I C L E  

C k C E  
C h C  
CCCA RCCFS.  BODY I U P P E R I .  V E t d l C L E  
CFC41) 
CCCM 
CCCBB 
CHCC CCORS.  BODY I U P P E R I .  V E H I C L E  P A R T S .  V E H I C L E  

L C C K S I  L A T C I J E S ,  COORSt  BODY I U P P E R I ,  V E H I C L E  PARTS;  V E H I C L E  
F I N G E S ,  CCORS, BODY I U P P E R I .  V E H I C L E  P A R T S *  V E H I C L E  

H O C D S /  O E C K L I C S l  BOOY I U P P E R I I  V E H I C L E  P l R T S e  V E H I C L E  

CHCCB 
c l ' c c c  
c r c c  
CHDE F E h D E R S ,  BODY I U P P E R I ,  V E H I C L E  P A R T S ,  V E H I C L E  

B U L P E R S ,  BOOY I U P P E R I ,  V E H I C L E  P ~ R T S I  V E H l C L E  
I N T E R I C R l  P A S S E N G E R  C C M P A R T H E N T ~  BODY ( U P P E R 1 1  V E H I C L E  P A R T S *  V E H I C L E  

POWER P L d N T S ,  V E H I C L E  P A R T S "  V E H I C L E  

C V C F  
CHCG 
CHG 

E N G I N E S ,  POWER P L I N T S ,  V E H I C L E  P A R T S @  V E H I C L E  
P I S T O N S l  E N C I Y E S ,  POWER P L A k T S t  V E H I C L E  P I R l S v  V E H I C L E  

T R A h S M I S S I O h S 1  POWER P L d N T S t  V E H I C L E  P A R I S *  V E H I C 1 . E  
H E b R  C R I V E S .  T R A h S M l S S I C h S .  POWER P L I N T S ,  V E H I C L E  P I R T S .  V E H I C L E  

Cl'GBC 
OHGC 
cnc.cB 

F R C N T  C R I V E S ,  T R A h S M l S S I O Y S ,  POYER P L A N T S t  V E H I C L E  P A R 1  
4 - h H E E L  C R l V E S l  T R A h S M I S S I O h S I  P O Y E R  P L d N T S ,  V E H I C L E  P A R 1  

F U E L  S Y S T E P S ,  POWER P L P N T S ,  V E H I C L E  P A R 1  

V E H l C L E  
t r  V E H I C L E  
, t  V E H I C L E  

ChGCC 
CCGCO 
C b G D  
CCGCC C A R B U R E I C R S ,  F U E L  S Y S T E M S ,  POWER P L A N T S ,  V E H I C L E  P A R T O W  V E H I C L E  

C O N N E C T I C N S ,  F U E L  SYSTEMS,  POWER P L b N T S ,  V E H I C L E  P A R I S ,  V E H I C L E  
D R I V E  S H P F T S I  C L U T C b E S ,  POYER P L ~ N T S I  V E H I C L E  P A R T S ,  Y E H I C L E  

C b G O F  
CHGE 
CHGF E X b A U S T  S Y S T E P S .  POWER P L P h l S .  V E H I C L E  P A R T S .  V E H I C L E  

C U F F L E R S ,  E X H A U S T  S Y S T E P S 1  POWER P L d N T S l  V E H I C L E  P A R T S s  V E H I C L E  
C C h T R O L S ,  E X k b U S T  S Y S T E C S ,  POWER P L I N T S .  V E H l C L L  P I R T S ,  V C H I C L E  

GOVERNCRS.  POWER P L I K T S .  V E H I C L E  P l R T S .  V E H I C L E  
CHGFE 
C k G G  
CHGH C C C L I K G  S Y S T E P S ,  POWER P L l N T S l  V E H I C L E  

R A D I A T O R S l  C C C L l h C  S Y S T E P S ,  PCWER P L A N T S t  V E H I C L E  
A I R ,  C C C L I h G  S Y S T E M S ,  POWER P L b N T S ,  V E H I C L E  

GEARS. POWER P L b h T S .  V E H l C L E  

P A R T S ,  
P A R T S '  
P A R I S r  
P A R T S ,  
P A R T S '  
P A R T S *  
B A R T S t  
P A R I S .  

V E H I C L E  
V E H I C L E  
V E H I C L E  
V E H I C L E  

C k G H B  
Cl-GPC 
C H G I  
C C G J  
C k C  
Cl'HB 
S b H C  
C H h D  
C H V E  
C H h H  
C H I  
C H I 8  
C Y l C  

C I F F E R E ~ T I A L S ;  P O W E R  P L l h l S .  V E n l C L E  
E L E C T ~ I C A L  S Y S T E V S ,  P C n E R  D L L h l S ,  d E - I C L i  

I G l l l l : h ,  E L E C T R l C b L  S V S T E P S .  PCwEQ P L d h T S ,  V E H I C L E  

V E H I C L E  
V E W I C L E  
V E H I C L E  

L I G h T S .  E L E C T R l C b L  S Y S T E V S .  POWER P L I N I S .  V E H I C L E  V E H I C L E  
B A T T E R I E S ~  E L E C T R I C A L  S Y S T E Y S ,  POWER P L b N T S ,  V E H I C L E  

4 L T E R N A T C R S t  E L E C T R I C A L  S Y S T E V S ,  POWER P L d h T S g  V E H I C L E  
HORNS,  E L E C T R l C b L  S Y S T E C S .  POYER P L b N T S ,  V E H I C L E  

PARTS;  
PARTS.  
P A R T S l  

V E H I C L E  
V E C I C L E  
V E P I C L E  

S T E E R I N G  SYSTEMS.  V E H I C L E  PARTS.  V E H I C L E  
L I N K A G E S .  S T F E R l N G  SYSTEMS.  Y F H l C L E  PARIS, 

P I R T S t  
P A R T S ,  
P I R T S e  
P A R T S ,  
P l R P S .  
P A X T S I  
P A R T S I  
P A S S E N (  

V E H l C L E  
V E H I C L E  
V E h l C L E  
v E r l c L E  

C b J  
C H J B  
C H J C  F U E L  GAUGES. I N S T R U V E N T S .  V E H I C L E  V E H I C L E  

C I L  P R E S S L R E ,  I h S l R . C E h l S ,  vL-1C.E 
E N G ! h E  T E M P E R A I L R E ,  1 4 S T R L I C 4 T S ,  V F u l C L E  

m A R h l N G  L I G k l S ,  I ~ S T R L M E ~ T S I  V [ * I C L E  

C H J D  
C H J E  
C H J F  
C k C G  
C k C G B  C A S H B O A R D S l  I N S T R U M E N T  P A N E L S *  I N T E R l O R l  P A S $  

C O N T R O L S l  H A N D L E S ,  I N T l i R l O R l  P l S l  
I D E N T I F I C A T I O N l  C O N T R O L S /  H d N O L E S l  1 N T E R l J R l  P 1 S 5  

S T E E R I N G  WHEELS,  I N T E R I O R I  P1S$ 
C O L L A P S I B L E .  S T E E R I N G  WHEELS. l N T E R l O R l  PASS 

CFCGC 
C C C G C I  
C k D G C  
CbOGCC N G E R  CCMPARTMENTI  BODY 

S E A T S ,  INTERIOR/  PASS 
H E A D R E S T S #  S E I I S ,  I N T E R I O R /  P A S S  

P L C O I N G l  l N T E R I O R /  PAS6 
P A S S  

N C E I  COMPARTMENT.  BODY CCCGE - .  
NCER C ~ M P A R T M E N T ,  8 O C V  
N S E R  C O M P I R T M E N T I  BODY 
N G E R t  MOTOR V E H I C L E S v  V E H l C L E  
N G E I .  MOTOR V E H I C L E S *  V E H I C L E  

CCCGEB 
C b D G F  
CEC 
C E C B  F U L L - S I Z E D  I C V E R  1 1 7  1 N . 1 1  P A S S  

I N I E R M E D I A T E  ( 1 1 2 - 1 1 7  I N * l l  P A S S  
C O R P A C T  1 1 0 6 - I l l  I N .  1, P l S d  

B E L R U  1 1 0  IN . ,  C L S S  
F O R E l G k .  P A S S  

CECC - -~ 

CECO 
C E C E  
C E C F  

OVER 100 ENel F O R E l C N t  P A S 3  NCLR,  MOTOR V E H I C L E S t  V E H I C L E  C E C F B  



90-LC0 I h . .  F O R E I G L ,  P l $ S E I C f l r  F C T O R  V E V I C L E S ,  V F P I C L E  
B E L O k  90 Ih . ,  F O R E I G h ,  PPSSENCER, P O T O R  V C I I I C L I S ,  Y E N I C L C  

P49S61GERSa C C P P E R C I A L l  P U R P O S l !  

C E C F C  
C E C F C  
CCEC 
Flu 
G h P  
PCC 
P c n n  
I 1 L D r .  
Y C L  
CI !P  
C1111B 
1, '1 I 
C O t  
RCO 
R L B B  
I- C 
1vi:c 
tbC1:B 
b L C C  
been 
F C C €  
I - C C F  
I-CCG 
kCF 
C L C  
CL'F 
C L F ! l  
R r F A  
E  ti 
Erii 
k S C U  
C A P h  
cacnr  
C a C t I c  
CACI.C 
x :cc  
J I? G 

i ' U f l S L l l ,  PUl. iC.TI ' i I : /  i iDl i inl t lR ,! I I , I " f lKCEWENF,  : L G h h  A S P E C T  
I B R F F I C  l~ i11 i i IP r l l  Nkf. i lZ.PY I C N I  Cl. I . I IRCIL 

T R A F F I C  C I R E C T I C N .  r q A T F l <  6'htPII IU..  I I F : L I J l . A l K O N l  C r M T R C L  
l N T E R S E C T I ! l N s  

CSCORT + 
T R A F F I C  
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K I N E S I O L O G Y ,  B I O M E C H A N I C S ,  O I O W E D I C I L  S C I E N C E S .  D I S C I P L I N E S  V M B H  

V O  
VOB 
V O C  

SELERAp E Y E ,  H E A D v  I N A T O W Y I  BODY,  
SEL /  L A K E  9 WATERS,  T E R Q A l N l  

L O C A T I O N  I SfAACMl, C O M M U N l C A l l O N ,  R E C O V E R Y  OF 
ZE4T B E L T S *  R E S T R A I N T  S Y S T E M S n  
S E X T S *  I N T E R I O R /  P A S S E Y G E R  

O k I F F  
K M P B  
JHEE 
DPOR 
DHDGE 
OHDGEB 
c i c c c  
CGG 

secowirnv, H I C H W L Y S ; ~ P ~ B L I C ,  
CROSS S E C I I O N I e  C E O H E T R I C S ,  U A Y S  I R O b D S l  

D I S C U S S I O N S /  SEMI IhRS.  C L A S S  R 0 0 B .  T E P C H I N G I  QOBB 
P A C B  
P 8 
P B B  
PBC 

COLOR SEMJEI V I S I O N .  S E N S E S .  

A U D I l O R V l  H E A R I N G ,  SEHSES; P ~ Y C H ~ ~ ~ E ~ C P ~  
V l S I f l N s  SEMSES, P S V C H O L O C I C A L  A S P E C T  

P B C M  
PHCC 
P B D  

~ ~- 

J l S U 4 L  F I E L D ,  v I S I r J N ,  SFhSES, ? S Y C * O L O G I C L .  A h P E C T  
r A C T l L E /  T O U C n ,  S E U S E I ,  P S Y C h O L f l G l C l L  b S P E C T  

~ I U E S T H E T I C I  C O Y 1 0 9 ~  S t b S L S ,  P S V C h O L O S I C 4 L  L S D E C I  PtiE 
P B F  

269 
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V E S T I B U L A R /  B A L A N C E ,  SEN! 
O L F A C T O R Y /  S M E L L ,  SEW! 

V l B R A T l O N A L s  SEW! 

I, P S Y C H O L O G I C A L  L S P E C T  
8 1  P S Y C H O L O G I C A L  A S P E C T  
8 ,  P S Y C H O L O G I C A L  A S P E C T  
I P S Y C H O L O G I C A L  A S P E C T  
i s  P S Y C H O L O G I C A L  A S P E C T  
I V 1 T V .  P H E N O M E N A *  P H Y S I C A L  

P H G  
PI)H 
P H I  
P D J  
P B K  
N L  X 
X  C  
XCB 
XCC 

10 
I0 
In 
ill 
10 

--  .. 
AMPLIFIERS, semi 

F I L T E R S ,  S C M l  
A C C E L E R O M E T E R S .  S B N I  XCD 

XCE 
XCF 

.. --.- 
S T R A I N  GAUGE,  S E M I  

F I F T H  WHEEL, S E M I  
L O O P  D E T E C T O R S .  SEN! X C L  

C D J G  
C O J G O  

-. - - - -  
G R A D E  S E P I  

O V E R P A S S ,  GRADE S E P I  
U N D E R P A S S *  G R A D E  S E C I  T l O W r  J U N C T I O N S /  C R O S S I N G S 1  

TORSI P A R T S  OF WbYS, WAYS 
TORS,  P A R T S  OF Y L Y S .  WAYS 
T O R S *  P A R T S  O F  W A Y S *  WAYS 

C D J G C  
C  D H  
COMB 
COHC 

s e C A  
M E D I A N S O  S E C I  

CUARDRLILS, s E r 4  
T R A F F I C  l S L A N D S t  S E P I  

F L E X I B L E ,  SEPA 
P A R A B O L I C ,  SEPA 

S E P L  

T O l S t  P A R T S  OF WAYS, WAYS 
T o n s ,  P A R T S  OF W A Y S ,  Y L V S  
TORSI P A R T S  O F  W A Y S *  M A Y S  
C E I  S C H E D U L E .  B E H A V I O R A L  

COHO 
C D H F  
C D H P  
P F E  
C l G B  
F O E  
CBC 

l l M F  SEQUENCED,  C 2 q T R 3 L L E 3 ,  S I ;YS/  
S E R V I C E  O R G A h l Z A r l C \ S ~  C I R ? 3 S A T E  
SERVICE R O A D S ,  S P E C I ~ L  ~ I A V S ,  
S E R V I C E  S T A T I O N S ~  V E H I Z L E I  S E R V I C E S  
S E R V I C E ,  M E A S U R E S ,  S O C l O E C O N O M l C  
S E R V I C E S  

H A P S 1  D I R E C T I O N S V  S E R V I C E S  
R E S T  A R E A S /  P A R K S ,  S E R V I C E S  

R E S T A U R A N T S /  M O T E L S ,  S E R V I C E S  
C O H M U N I C A T I O N S ~  S E R V I C E S  

I F R  
SFC 
1  

V E H I C L E *  S E R V I C E S  
S E R V I C E  S T A T I O N S ,  V E H I C L E +  S E R V I C E S  

T O W I N G O  V E H I C L E ,  S E R V I C E S  

IF 
I F 0  
I F C  

P A R K I N G .  S E R V I C E S  . - . . - . . 
R O A D  v A l \ T E h A ~ C E ,  S E R V I C E S  

d C S P I T A L ,  S E R V I C E S  
I Y B J L A h C F ,  S E R V I C E S  I Q 

P F H  
WCB 
N K V O  

S E T .  B E H A V I O R A L  F A C T O R S .  
L O G I C /  

T H R O T T L E  
M U L T I P L E  

S E T S *  H A ~ H E M A T I C A L ~  I E T I ( 1 D S  
S E r 1 1 1 6 1  V E H I C U L A R ,  O P E R A T I N G  
S E V E R E  I N J U R I E S ,  C D N S E a U E U C E S ,  
S E X *  P E O P L E  
SEX,  P E O P L E  
S E X ,  P E O P L E  

JVY 
E F  
EFH H A L E S ,  

F E M A L E S ,  E F C  
E F C P  
DHGE 
YCO 

P R E G N A N T ,  F E M A L E S l  SEX,  P E O P L E  
D R I V E  S H A F T S 1  C L U T C H E S t  POWER P L A N T S ,  

S H E A R  S T R E N G T H 1  M E C H A N I C A L  
S H F  4 3 - 3 9  K M C I .  R A D I O  F R E Q U E N C Y .  V L C E C  

DMKFH 
N L Z R C  
DHCE 
J N P L  
O H H J  
0 C F  

B U B B L E S 1  S H I E L D S *  F A C E  P R O T E C T O + S r  P E P S ~ N A L  
S H l N W V ~  V E H I C U L A R  P E R F O R Y A Y C E ,  
SHOCK A B S O R B E R S l  C H A S S I S /  F R A M E S .  

SHOP M I N U A L S t  FORM,  S T J O Y - R E P O R T  
S H O P P l N G t  P U R P O S E /  T R I P ,  T R A F F I C  
snonr CIRCUIT, FAILURE, P H E N O M E N A ,  
S H O U L D E R  H A R N E S S E S .  P E S T ? A I N T  

YDC 
G I IC  
N L Z L E  
DYDC 

S H O U L D E R r  U P P E R  E X T R E M I T Y ,  A Y A T O M Y I  
SMOULDERS,  P A R T S  OF MAYS,  H P Y S  

G U A R D R A I L S O  SHOULOERSI  P A R T S  OF MAYS,  WAYS 

0 A G t )  
COG 
CDGR 

S I D E  S L O P E S ,  R O A D S I D E I  H P Y S  I R D A D S )  
S I D E l  4C: IDENT 

L E F T ,  S I D E S  A C 2 I O E N T  
R I G H T ,  S I D E -  AC: IOENT 

CUK 
J J 
J J L  
J J R  

SIDEGIEY, M I R R O R S ,  A J X l L I I R I E S /  
S I O E Y A L K S I  R O A D S I O E ~  d h Y S  I R U A D S I  
S l E B R E C H r  S C A L E ,  A T T I T J D E S .  

o n c s  
CRO 
PCMCB 

S I G H T  D l  
S I G N A L S ,  
S I G N A L S ,  
S I G N A L S I  
S I G N A L S ,  
$ l G N A L S ,  
S I C N A L S I  
S I G N A L S *  
S I G N A L S .  
S l G N A L S l  
S I G N A L S ,  
S I G N A L S I  
S I G N A L S *  
S l G N A L S ,  
S l G N l L S r  
S I G N A L S ,  
S I G N A L S I  
S I G N A L S .  

S T A N C E S v  G E O M E T R I C S I  WAYS 
A U X I L I A R I E S /  AC:ESSORIES,  
R E G U L A T I O N /  C 3 N T R O L  

CGD 
DFLI 
H D  
HHC 
H t l D  
H D D B  
H H E  
H B E B  
k B E B C  
hHEBW 
CBEC 

T R A F F I C  S I G N S I  T R A F F I C  
G U I D E /  D E L I H E A ~ I O N I  T R A F F I C  S I G N S 1  T R A F F I C  

W A R N I N G ,  T R A F F I C  S I G N S /  T R A F F I C  
R U M B L E R *  Y A R N I N G ,  T R A F F I C  S I G N S I  T R A F F I C  

R E C U L A T O R Y I  T R A F F I C  S I G N S /  T R A F F I C  

R E G U L A T I O N 1  C O N T R O L  
R E G U L A T I O N /  C 3 N T R O L  
R E G U L A T I O N /  C n N T R O L  
R E G U L A T I O N /  C O N T R O L  

I N T E R S E C T I O N ,  R E G U L A T O R Y I  T R A F F I C  S I G N S /  T R A F F I C  
 INTERSECTION^ R E G U L A I O R Y t  T R A F F I C  S I G N S I  T R A F F I C  
 INTERSECTION^ R E G U L A T O R Y ,  T R A F F I C  S I G H S /  T R A F F I C  

I N E  D I R E C T I O N .  R E G U L A T O R Y .  T R A F F I C  S I G N S /  T R A F F I C  

R E G U L A T I O N 1  C O N T R O L  
S T C P ,  
W A I T ,  

L t  

R E ~ U ; A T ~ C N /  C O N T R O L  
R E G U L A T I O N /  C O N T R O L  
R E G U L A T I O N /  C O N T R O L  

C R O S S l N C v  R E C U L A T O R Y ~  T R A F F I C  S I G N S /  T R A F F I C  
S P E E D  L I M I T ,  R E G U L A T O R Y I  T R A F F I C  S I G N S /  T R A F F I C  

S I G N S /  
P O S T S .  S I G N S I  

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

C 1 8  
C I C  
C I G  
C I E  

P A V E M E N T  MARKIGG;; SIGNS/ 
P O S T  MOUNTED,  S I G N S /  

O V E R H E A D .  S I G N S I  WAYS I R O A D S I  
FLASHIYG; S I G N S /  

C O N T R O L L E D ,  S I G N S /  
1 I M E  S E Q U E N C E D ,  C D N T R O L L E D I  S I G N S 1  
R E M O T E  C O N T R O L l  C D N T R O L L E D ,  S I G N S /  

SIGNALS; w A V S  I R O A O S I  
S I C N A L S I  WAYS I R D A C S I  
S I G N A L S .  n A V S  I R D A C S l  
S l G N A L S t  W A Y S  I R O A D S I  

C I F  
C I G  
C l G 0  
C I G C  

R E F L E C T O R S ,  S I G N S I  S I G N A L S .  N A Y S  I R O A D S I  
s ~ E ~ s i  ~ IGNALS, * A V S  l 2 C A ? S 1  
S I G N S 1  S I C \ & - S t  R A Y S  I 2 O b C S I  
S I G N S /  S I G N A L S ,  H A Y S  I 4 O A 3 5 1  
S I G N S /  S I G k A L S ,  mAVS I s O A C S l  
S I G N S 1  S I G N A L S ,  M A V S  I ? D A O S I  
S I G N S /  S I C 4 A , S t  W A Y S  I ? D A 7 S I  
S I G N S /  S l G h A L S ,  R A T S  l 1 0 A 3 S 1  
S I G N S /  S I C h A - $ 1  # A V S  1 2 D A 3 S l  
S I G N S 1  S I G ~ A L S .  w A V 5  I 9 0 6 3 S l  

P O S T S ,  
P A V E M E N T  M A R K I N G S I  

P O S T  MOUNTEDm 

- .  
C I B  
C I C  
C I C  

J V E R H E L D I  
F L A S H I N G *  

C O N T R O L L E D l  
T I M E  S E P U E N C E D I  C O N T R O L L E D ,  
R E M O T E  C O N T R O L *  C O N T R O L L E D ,  

R E F L E C T O R S ,  
T R A F F I C  

G U I D E /  O E L I N E A T I O N I  T R A F F I C  
Y A R N I N G .  T R A F F I C  

C I E  
C I F  
C I G  
C I G M  
C I G C  

S l G M S I  S I G N A L S .  Y A V S  I R D A D S I  C l i r  
H  B  
H R C  
H B D  
H H C B  
H O E  
H B E R  
b D E B R  
P B E B C  
FBEBW 
b B E C  

SIGNS/ T R A F F I C ~ S ~ G ~ A L S ,  4 E G J L A T I O \ I  
S 1 6 N I I  T R A F F I C  S I Z ~ A L S I  ~ E G , L A T I O I /  
S I C M S I  T R A F F I C  S I S h A L S .  P E G , L A T I O k /  

R U M B L E R *  Y A R N I N G ,  T R A F F I C  
R E t U L A T O R Y t  T R A F F I C  

I N T E R S E C T I O N ,  R E G U L A T O R Y ,  T R A F F I C  

SIGNS/ TQAFFIC S I G ~ A L S .  R E G L L A ~ I O \ I  
S I G N S 1  T R 4 F F l C  S I G h A L S t  R E G L L A T I C ' I I  
S I W ( S /  T R A F F I C  S I G h A L S ,  R E C J L A T l O h l  

Y I E L C .  I N I E R S E C T I O N I  R E G U L A T O R Y .  T R A F F I C  S I G W S I  T R A F F I C  S I G N A L S .  R E G U L A T I O N 1  
S T O P ;  I N T E R S E C l l O N e  R E G U L I T O R V ~  T R A F F I C  

W A L K 1  W A I T ,  I N T E R S E C T l O N t  R E G L L A T O R Y I  T R A F F I C  
L A N E  D I R E C T I O N l  R E C U L A T O R Y ~  T R A F F I C  

S l C W S I  T R A F F I C  S I G h A . S t  R E G l J L A T I O \ /  
S I G N S /  T R b F F I C  S1GhA.S. R E C b L A T I O \ /  
S I G N S /  T S A F F I C  S I G h A L S ,  R E S L L A T I O \ /  



C R O S S I N C I  R E G U L b I O R Y l  I n h F F l C  5 1 G M I I  T R I F F I C  S I C h i A L S t  R E G U L A T I O h I  
S P E E C  L I C I T ,  R E G L L . A T C R Y t  T R I T F ! C  SIGRISI  T I I U F F I C  S I G N A L S ,  R E G U L A T I O \ /  

SIBQIJLRTIBUUB M O D F L S /  M O n E L I N L ,  
ZI IUbhKOASl i  C L A S S  R 0 3 M q  T E I C H I N Z I  
S1MGr.E i R l ' i i : ~  I P d F F I C r l A Y S ,  H P V S  
% X M G  ...li I I ' 7 t I IC I .E  L C C I  DE61T 
SIWG1.Er I'TOIVI.F 

NCI!iE/ N A 5 I I L  S I R I ~ J E S ~ I  R E S P l I { A I U R Y  S Y S T E M ,  
C O * r S T R I J C T I U ' d  $lTiZSo l R L l b l : S l L l E ~  WAYS I R O A D 5  I 

Z ; I $ l i : i  D 1 ' l I E * i ? ~ i O V . l r  P t t Y S I C I I L .  
S l l P n  T h P Y L I I S a  P E O P i F  

S L E n r  D Y N A H I C l  M E C H h Y l C A L  T t S T l  
SLEEPr C X A l E  OF AROUSb l . ,  S l h I E  OF 
S I .EEI Ie  ~ 1 1 ' M O S P I I E l l t t  W F A T U E R  
".IID!NC,f E K I D ,  R D T I U ' I I ,  P 4 E N D Y E N A t  
SI.TCl!,NTsl F R I C T I O N ,  P H E U D Y E U b .  

SIDE S L ~ P E S ~  RDIUSIOE, WAYS I R O A O S I  
SLUG" ! : P O l l i L S  I P I Y S I C b L l  E C J I P P E N T  
5 R A I . L  ! N T Y S I I N E a  D i ; f i E S T I V E  S Y S I E M I  

C A E C U M l  S M I L  I + J I E Z I I N E I  D I G F S T I V E  S Y S T t H I  
O L F A C T O R Y /  IREI .1 .v  S E Y S E S ,  P C , Y C I I 3 L ' I G I C A L  A S P E C T  

F O G /  ?i14i)bn A i Y O S P I C R E q  V i E A T l E 3  
S N O C I  F R C S l ,  A T V O S P H E R F ,  U E A T b E R  

~ ~~ 

SilCldil V I I I ( ! A O L E S v  P 8 S T  E X P E R l E N C E ,  
S O 2 X I L e  SOC1DEI :ON 'JMlC  A S P E C T  

R E H A V I 3 R /  H O N E S l  SflClnkl.r S O I . l O E C O N O M L :  A S P E C T  
R E L I G I O N 1  R E H A V I O P /  M O R E S g  S O C l b L v  S O C I D E C O N O Y I C  4 S P E C T  

R O L F S ,  B E H A V I O R 1  M O R E S s  POClkLl Z : ~ C I O L C I I 1 d D W I C  A S P E C T  
D E V I A N C Y /  C O N T R O L ,  B E H A V I O R /  M O R E S U  ? i l l t d l L ~  I ! ; L . I O E C O N L ) Y I L  A S P E C T  

C U L T U R E ,  R E C A V I O R I  M O R E S .  S U C l h L n  S 0 C I O E : C N O V l C  A S P E C T  

P R I V A T E l  S O E I I L s  S O C I U F C O N O M I C  A S P E C T  
I N D l V l D U b L ,  P R I V A T E ,  SIYE:XIIL~ I iOC!CE:DF:OMIC A S P E C T  

P U B L I C l  IIICI'hI., S O C I O E C O N O M I C  A S P E C T  

S O L 1  E T V  
C O H M l J N l T I  E S I  SI11:' E T t l  

C O R P n R A T E  B O D I E S .  : i i l i : I E T V  
I N D U S T R I A L s  C O R P O R A T E  B O D I E S l  !iOCIETI 

~ U S I N E S S ,  C o n P o R n r E  SODIES,  SIY;:IETV 
F O U N D A I I O N S I  S O C I E T I E S 1  C O R P O R A T E  B O D I E S r  SL)I:IIE'IY 

S E R V I C E  O R G A N I Z A T I O V S ,  C O R P O R A I E  H O D I E S l  SPIRUETV 
S C H O O L 5 *  C O R P O R P I E  B O D I L - S r  S f l l : I f ' IY  

S A F E T Y  C E U T E H S ,  C O R P O R A T E  L ~ I D D I F S I  Z i O C i E T V  

T O W N 1  C I T Y *  G O V E R N M E Y I S .  6Ll l : rCYV 
C O U N T Y ,  G O V C R Y M E Y T S t  l i L I C I L T V  

S T A T E /  P R O V I N C E ,  G O V E R N M E N T S .  ! i l I C ~ l l t ' T Y  
F E D E R A L 1  Y A T I U Y A L l  G O V E R N M E N T S *  S O C I E T Y  

I N T E R V A T I O Y A L  I G O V E R Y N E N T S ,  IBf i lCII t 'TV 
L E G I S L A T U R F S 9  5ISI:ILl'Y 

E X E C U T I V E  B R A U C W E S ,  ' i 0 1 : l I f l Y  
M I L I T 4 R V m  E X E C U T I V E  B R A N C H E S *  S D C I F I I  

C  l V I L l  E X E C l J l l V E  B R h ' r C H E S ,  l i l 3T . l  E T V  
P O L l C E q  C I V I L l  E X E C U i  I V E  B R b V C I j E S ,  SI.??,I.IETI 

J U D I C I A R Y  B R f i N C H E S I  C O U R T S v  FP31,'IETV 
M A S S  M E O I A f  COMYUVIC&.T IOYSv  5 2 C  I E T V  

501: I O E C B N O M I C  A S P E L T  

R O L E S *  B E H 4 V I O R /  P O R E S ,  S O C I A L l  U;QII I IMECIl1MOMIC A S P E C T  
D E V I A N C Y /  C I I N T R O L I  B E H A V I O R /  P O R E ) ,  S O C I P L I  S1YI ; IOECUMOUIC A S P E C T  
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T E S T l N t l  MEASURES, METMOJS 

PULSE RATE, 
RESPIRATORV RATE,  

BLOOD PRISSUREI  
F L O Y I  C A R D I A C  OUTPUT, 

EEG, 
E K G t  

BLOOD T E S T t M C I  REASURESI METHODS 
TCSlI*CI MEASURES. METHODS 

T~XTILISI M A Y E R I A L S  



lFHEDAEPIEALa N A T U R E  OF S T U D Y "  
THEORY. E C O N O M I C S ,  S O C I O E C O N O K I C  
1 W E l A P E l # T 1 C n  M E D I C A L l  U E l H O O S  
THERWA8.I I E M P F 4 A T U R E n  S E Y S E S *  

YCE 
SCC 
W S C  
PBF 
lu E 
N E B  
NEI: 
1JED 
8EE 

AMEWNWIMAMlllC P H O P C R T I E S I  P H Y S I C A L  
7 H E S A W F t I I S r  "OKRO S T U D Y - R E P O R T  T Y P E  
IPESIS ,?  T f 9 M  P A P E R S ,  F 3 R Y t  
T t l l t ) . l a  LOWER C . < T l l E N I T ? l  A N A T U P V /  

hl F 
YOE 
Y D l i  

O l i F  
OAFB 
O A F D  

l l Y E d S T S t  
R I B S .  

UHAEEi IirhY D ! I ! I C T l O N S I  C R O S S I N G S ,  
PtlP,fRW111.1)~ C h P h C I I Y I  1 . I M l T s  
U H R O L K , ,  rdf : i iu  ANAIUMY/  D ~ D Y ,  

CDJB 
NKJB 
OAWB 

I I ~ I R Q M B ~ S E S F  ( . i n ,  I :ONSEQ.JEYCES/ 
I C I R l 3 I T I . E  $Ell  t l + G p  VEHI.U,At?, 
XHl\NVGIBrt I ? l l i E C T l O h h l s  L A Y E S .  P A R T S  

J f i P O  
U K V D  
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D H A C P  
O A t  
D A P  
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T I J ~ I T H I  D I G E S T I V E  S Y S T ' Y I  I L I Y E N T A R Y  
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S I G N S 1  T R A F F I C  S I G N A L S .  
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P U B L I C .  T R A F F I C Y L V S .  MAYS I R O A D S )  

V L F  
CC 
CCB 
CCC 
CCCB S T R E E T S .  P U B L I C .  T I A F F I C Y A Y S .  U A Y S  I R O A D S I  . . . . . . . . . . . 

H I G H W A Y S t  P U B L I C l  T R A F F ~ C Y A Y S ;  MAYS l R O A O S l  
P R I M A R Y 1  H I G H W A Y S ,  P U B L I C l  T R A F F l C Y A V S t  WAYS ( R O A D S )  

S E C D N O A R Y ~  H I G H W A Y S ,  P U B L I C ,  T R A F F l E Y A V S e  WAYS I R O A D S I  

CCCC 
C C C C l  
CCCCC 
CCO 
CCE 

L I M I T E D  A C C E S S *  T R A F F I C Y A V S .  WAYS I R O A D S )  
T O L L  ROADS,  1 

U N D I V I O E O ~  1 
D I V I D E D ,  1 

S I N G L E  L A N E *  1 
TWO L A N E .  1  

F F I C Y A I  
F F l C Y A l  
F F I C Y A I  
F F l C Y I I  
F C l C Y A l  
F C l C Y A l  
r r l c w A b  
F F l C Y A l  
I L E R S *  

l N l M 6  r 
1111116, 
I I I I C *  

1 M l N G w  
J l l l N C t  
I N I N G *  
J N l N C s  

I, WAYS I R O A D S )  
,I WAYS I R O A O S l  
1 1  WAYS I R O A D S )  
, r  WAYS I R O A D S )  
,I U A Y S  I R O A D S )  
8 1  WAYS l R O A 3 S I  
I WAYS I R D A O S )  
e WAYS I R O A D S )  
ARGO, MOTOR V E H I C L E S *  

i N U A L t  FORM, S T U D Y - R E P O R T  
O U C A T I O N A L  A S P E C T  

C C F  
CCG 
C C I  
CC J 

MULTIPLE LANE; 1 
B Y P A S S ,  1 

ONE Y A Y *  1 
T R U C K  1  

1 

C C L  
CCO 
D E F C  
Y O 1  

C L A S S  ROOM, T E A C ~ I N G ~  1  
D I S C U S S I O N S /  S E M I N A R S ,  C L A S S  ROCMe T E A C H I N G /  1 

L E C T U R E /  O E R O N S T R A T I O H S I  C L A S S  ROOMr T E A C H I N G /  1 
S I M U L I T O R S I  C L A S S  ROOM, T E A C H I N G /  1 

F l E L C ,  T E A C H I N G /  1 

DUCATIONAL A S P E C T  
D U C A T I C N A L  A S P E C T  

i O U C A T I O N A L  A S P E C T  
O U C A T l O h A L  A S P E C T  

: D U C A T I O N A L  A S P E C T  



F O R M I L ,  T E A L t ' I N S /  ~ R A l l M I W 5 s  E D U L j i l l U N A L  A S P E C T  
I N F O R M A L .  T F l C M l N G Y  'blAIMKl(lSn EOIJ I :UTIONRL A S P E C T  

O E P R t S S R N l l i E  TPIIIOOIIKI.IXC.WX~ ORbGSI A F P E C T I V F  
SENS,CRS/  IIIAWSS31JEfRXa EQUI ; I 'REhT 

I H P L I F I I F R S ,  S E W S O t I S /  T@hB$UCdCtMlo F W l l l P C E N l  
FIL.TPP.SI SFN!;CIU$I IFPIYI$DULEIIU EUIJII,'WNFN'J 

S F N S O R ~ I I  Yll l ld$DUI(;EIXPe TOLI IPPIEWT 
S T R A I N  G I L G E .  IEIY!;CIISI 'TRdllfl5IUUb:BRPar F Q i l l P H E N i  

F I F l h  YI.IEELo S E N F J O I S I  'I'WAISBUCER!19 L P l l l F M E N T  
L C O P  D E I F E : l f l K l l r  SFlcdS!3lii!i/ IIAWSUUEE14r L 1 U i F ' W E : N T  

TRAR5FEIXI C:F r R B I P , l I N G a  L . E A R h l l N G v  
M R S Z  YF4AIJFEbr I ~ l i h l l l U E N A ~  I ' H Y S I C I L  

TAHAIABRTU PROCI:!;IESe P k t Y S E C A L  A S P E C T  
I IAC IYUY%SIU l4 ln  I'DWCR P!.I\NTS, 

R E A R  D R I V E S a  r I A W N N P $ S I L l W I .  POWER P L A N T S ,  

X F D  
XFC 
! iFO 

F $ I t . ,  ! \ # , 2 ! , '  8 ' . . ' 4 , .  * '  I.'.:' 
J \ T k n \ A L ,  l V $ , , % < ,  ' t .  d,., :! : :, , 

S , P F R F I ! I ~ L .  IhJ . i (Y ,  "n? ' r4 /# .  S t . '  I L . ,  
C O h T U S l C N I  C R L l S U I N C l  B L I J t i T v  I N J U R Y 1  lWII l ,Hl#RI~ hC:Y9ENI 

C O Y C U S S I C N ,  I N J I J R Y l  PRBIIMAD B C i l O L - I U T  
L A C E R A T I O N 1  O P E h W C b h C I  P E N E T R A T I N G l  I N . I U R Y I  Il'l~llPI~iio I I C C l v F N I  

F R 4 C T U R E t  I h J L R Y l  TR811&1!111,1 LCCIUI : I%IT  
C I S L C C I I T I C N I  I N J U R V I  TRRl,.IPI%I I A C C I D C ' ~ T  

S P ' I A I N I  S T R A I N ,  I N J U K V l  'IWIQhJRb, A C ( . I I I P ; H ?  
HEMCRRHA(;Eo I h J U R Y I  Y 'Rh I IF lda  A C C I D E N T  

PCRSON, I N J l I R Y l  TBIILIQYR,, I \ I :CIDCNY 
B U R N S /  S C A L D S ,  I N . J U R I /  TN8ll,iiXlhn bCL1LlLWI 

A S P H Y X I A /  S U F F C C d I I C N t  I N J U R Y /  IFL&lJFIIDa k C L I D F i ' I 1  
C I S P E M B E R U E N T I  O E C A P l T d T l C N ,  I k J b R Y /  T I A t l P P s  h l : ' z l i ) F N I  
C O N S E P U E h C E S l  C O M P L I C A T I C h S ,  l h J 1 1 S ' t l  T3YllblllbA+ I I C T I ~ F M T  

F A T A L *  C O N S E C U E h C E S .  I N J U R Y J  BllIII18%I?4bp IICT,LI?ZNT 

J h G  

Jhh 
J N C  
J N P  
J A P F  

L A l E  E F F E C T ( ,  CChSEC-EfrC!. : .  : h  ... 2 l i  '. 'he ' i '  1 - ^ I  
P I E l l V C h l A ,  C C h S E C . t h C F 5 .  I h J  4 2 1  i d :  .$(< :' - . "  

F A T  E Q H C L : S Y ,  C " \ S E E L E ~ . C ~ S .  : \ J a . ? r l  d> h i .  ':.* 

J N P G  
JUPH 
J"IP I 
J N P J  
JNPK 
J N P L  
J N P P  
J N P C  
J k P C  
J h W  

I H R C V R C S I S I  C L C T ,  C C N S E O U E h C E S I  C O M P L I C A l l C k S l  I h J U K Y l  UBlil.U1Cikv 6 C ( , [ f l E U ?  
COYA, C D N S E Q U E h C E S l  C C M P L I C A T I C I I S ,  I h J U R Y /  ' A l i & B l l ~ & ,  ACt . I I :ENT 

W H I P I . A S I ~ ~  INJIJKYI TII::I,III'IU, A C I , I O ~ - N T  
P L L T I P L E  S E V E R E  l h J L R I E S l  C C N S E C U E l i C E S l  I N J I J R ' I I  I'FLdhll'Rle A C C I C k h l  

IAI:BT~B:MXI c a r r E l  R E C O V E R Y  OF 
F I R S T  4 I C  ( R E D  C R O S S ) ,  I111:1lln'F~I:IYFf ( .4 i rE l  R E C O V E R Y  OF 

J N X  
JRG 
J R G F  

P t V A h C E C  I R E D  C R C f S l l  1IIIF:IIIIRCWT/ I : i l i l E q  R E C O V E R Y  OF 
C C T V R E H E R S I V E v  ~H1i i I l l111~11~811Tl I : A i l F ,  R E C O V E R Y  OF 

P I l O F E S S I C N A L l  P I I Y S I C l b k l  U I X C I ~ U I ~ I ~ M T I '  Ch9Er R E C O V E R Y  OF 
IFlbl"P!iill V L G I i l A l l C N .  R O A D S I D E ,  W b Y S  

JRGG 
J H G C  
J R G l  
C R J C  
RCC 
R C D B  
CC 

'HdRE,ht.,! J l J C l C  I R L  P R O C E S S *  
P P P E P i S l  %FLJIIIII..I J I I C I C I I I .  P R O C E S S I  
P U R P C S E I  I 'Rl l l% I R & F f : I C ,  

R E t R E A l  I C N ,  P U R P C , S E l  i 1 1 ~ 1 . l ' ~  I R A I F  I C  
5 H C P P I N G a  P U R P O S E /  i 'W:l l 'o T R A F F I C  
B U S I N E S S ,  P U R ~ U S E I  i i i : l l r u  ' I R I F F I I :  

C O V M E R C I A I . ~  P U R P C S E l  l'll8U'Iaq, I l R A F F l C  

GCB 
GCC 
CCC 
GEE 
S C E 8  
GOEC 
C C F  

T i l 2 R I  i q b C ' i O R S t  C A R G O t  MOTOR 
TI, l I IzLL ' I R A I L E R S I  CARGO,  MOTOR 
YRI,JL:KSn C L I I G O I  MOTOR V E H I C L E S ,  

C E F O  
C E F C  
D E F Q  

l l l l l B O C B s  F R O S T M E S I S .  8 l O Y E D l C A L  
C A T I 4 0 D E ~ ~ R h Y  TI,JI'IICI I : 1 5 P I . b Y S /  M E T E R S ,  E Q U I P M E N T  

E U S T A C H L A N  Ph.)l'ill:S1 E A R ,  t ! E b D p  A N A T O M Y /  b O D Y ,  
U'IIhIPIEL.Sa P A R T S  O F  WAYS, H A Y S  

OCG 
XGH 
0 4 1 C F  
CDM 

R r r , n r  Pi.niirNii, s i u ~ c ~ r o ~ n i ,  LANES,  P A R T S  O F  
L E F T  l ' l l l l i 'd l  L l l ~ i E C P I U N A L ,  L A N E S ,  P A R T S  OF 

r ' l . l l ~ ~ Q d ~  1 , 1 L I 1 T 5 *  E L E C T R I C A L  S Y S T E M S ,  

CDCCB 
CDCCC 
OHHCE 
Y L L R F  
GUT 
G H T L  

R I G H T ,  I l d P l l i M 6 ,  T I I h F F i C  F L O W *  T R A F F I C  
T Y J  L A N F a  Y R A F F I C W A Y S ~  WAYS I R O A D S I  
f 6 1 F I K l i C  C L V I T I l  E A R t  Y E 4 D t  
TlWPMNft M k M H R L N E .  E A R .  4 E A D .  

GHT R  
C C J  
OA 1  GD 
3 A I G E  
OA I GG 
S E D  

C A S U A L T Y .  J 'VB' l iZ I l F  I N I . I R L N C E a  I N S U P A N C E /  SEDR 
SEDC 
S E O D  
S E D E  

~. - -  ~- 

U E O l C A L ,  i \  ',; ' I F  I ' . I . . .RA%CE, I V S J l b \ C L ,  
L I A ~ I L I T Y ,  $ 7  - i  IF  i qd,9AYCE. l Y : u l A \ t E ~  

C I S A R I L I T V ,  I \  ..!, I F  I .'s.l)Al.CE, I \ S 4 ? & Z C E I  
S E D F  
S E D G  
S E D H  
PCC 
P C C U  

GROUP, ~ ~ t l ~ l i ~ i  >F INSIJRANCE, I N S U R A N C E /  
C D m P U L S O R Y l  B"7'111iES 1F I V S I J K b N C E 1  1 N S U R A N C E I  

T Y I b O L O ( 1 I E S /  C L I M I C L L  D I A : N O S I S ,  
A L C O H O L I S H ~  TTI"'DL,OSIESI C L I N I C A L  D I A G N O S I S .  ~ ~ 

P C C C  
P C C N  
P C C P  

l.Ml: !.,-a I c M C l ,  R A D I O  F R E Q U E N C Y .  N L C E D  
DAGDDC 
N L P C  
O b E E  

LILIIIXI. ~ I I I E I R M I  ARM, JPPER 
Ul i kf8Si)MlKb S U P E R S O N I C 1  SOUNDI  
blllRUblClLs A B D O M E N *  A N L T J M Y l  BODY,  
UMI1kRPASLrr G R A D E  S E P A R A T I O N ,  G D J E C  

S E E  
C C F  
R C U  

&II(IJCIWR~V~&(S.I I N S U R L N C E f  A C T U A R Y l  
U I l I I Y I I I I > E U o  T R P F F I C U A Y S ,  d l Y S  
uwpnna, I nus, L E G A L  ~ S P E C T  
WHdRYl?ilJUIEDt I N S U R A N C E /  A C T U A R Y ,  



M E D I C A L  & ) ) ( t l l r  S P E C I A L  PURPOSE,  1(OTOR 
T R A F F I C  W I T S .  T R A F F I C  GG 

GGB 
GGC 

S P E E D *  T R A F F I C  Ih11 
D E N S I T Y *  T R A F F I C  W l l  

N O I S E ,  T R A F F I C  U N I l  

; T R A F F I C  
t T R A F F I C  

8 1  T R A F F I C  CGD 
YDM 
OAG 
OAGB 

N S L ~ ~ E O ~  FORM,  S T U D Y - R E P O R T  
E l T R E M l T Y ,  A N A T D Y Y I  B O O Y O  
E X T R E M I T Y .  A N A T O M V I  BODY, 
E X I R E M I T V .  A N A T O M Y /  BODY. OAGC 

OAGD 
OACDB 
0 n c I ) c  

ARM, 
E L B O Y ,  ARM, 

HUMERUS,  ARMr  
FOREARM,  ARM, 

R A D I U S *  FOREARMI  ARM, 
U L N A ,  FOREARM,  ARM* 

W R I S T ,  ARM, 
HANO,  &RM, 

F I N G E R 1  T H U M I ,  ARM, 
M E T A C A R P A L S t  ARM, 

urr 
U C I  
U C I  
U r I  
U P I  
U C I  
U C I  
U P I  
U C I  
U P I  

1 e x r u e r l r v ,  A Y A T D ~ Y I  
1 EITREMITY, b u T o U v /  
R  E X T R E M I T Y r  A h A T O * Y /  
R  E X T R E Y I T V t  A M 4 T D q V l  
R  E X T R E M l l V ,  A k A l O M V l  
R  E X T R E P I T V ,  A U A T P M V I  
R  E X T R E M I T Y 1  A h A T O M V l  
R E X T R E M I T Y ,  l Y A T O * Y I  
I E X T R E M I T Y .  A h A T O b l V l  
1 E X T R E M I T Y .  4 h A T O W Y I  

- - 

BODY;  
BODY, 
BODY. 
BODY; 
BODY, 
BOOYl  

OAGOD 
OAGOOB 
OACDDC 

BODY.  OAGDE 
OAGOF 
D A G D G  
D A C D H  

BODY, 
BODY, 
BODY. 

W I ) A N I  T 3 N Y /  C I T Y ,  T E R R A l h l  
U R I N E ,  B I D V  F L J I ~ S I  A N P T O P Y I  b 3 C V ,  
U R O C C N I T A L  S Y S T E M ,  A Y A T O * V l  8 0 3 1 1  
U R O G E N I T A L  SYSTEM,  AYATOMVI B C O r ,  
U R O C E N l T A L  S V S I E M ,  A Y A T O I I Y I  B 0 0 1 .  
U 1 0 6 E N I T A L  SYSTEM.  A Y A T O M V /  B O D Y .  
U R D G E N I l 4 L  SYSTEM.  A s A T O M V /  B O C Y .  

K E M  
O A R H  
onn 
OAMH 
OAWC 
O A R 0  
OAME 

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

F E M A L E  C E N l l A L  ORGANS,  
L O N E 1  L A N D  U S I C E ,  S P A C E  

R E S I D E N T I A L I  Z O N E 1  L A N D  USAGE,  S P A C E  
S C H O O L 1  H O S P l T A L t  L O N E /  L A N D  U S A G E *  S P A C E  

F A R M r  L O N E /  L A N D  U S 4 6 E .  S P A C E  

K L  
K L B  
K L C  
K L D  
K L E  
K L F  
K L I  

P A R K 1  R E S O R T ,  l D N E l  L A N D  USACE; S P A C E  
B U S I N E S S ,  l O N E l  L A N D  U S A O E ,  S P I C E  

I N D U S ~ R I I L I  Z O N E 1  L A N D  USACE,  S P A C E  
USED. S T A T U S .  V E H I C L E  O N 8  

SOD 
N L C D B  

U V U L A .  P A L A T E .  MOUTH. D I G E S T I V E  O A J B E B  
D H B b  
N L L Q L  

VACUUM, H R A ~ . E S ~  v E q 1 5 . i  P A R T S ,  
V A L V E  B J S Y I N C ,  E N G l h E  D E R F D R M A \ C E ,  

P Y L D R U S /  O R I F I C E  V A L V E .  S I O H A C h l  O I S E S T l V E  S V S T E V I  O A J J C  
N L Z l N  
PCDC 
WMEBF 

V I P O l  L O C K ,  E N G I N E  P E R F O R M A N C E ,  
S O C I A L  V A L I A O L E S I  P A S T  E Y P E R l E N C E t  

V A R I A N C E ,  D E S I G N ,  S T A T I S T I C A L 1  
V E t E T A l l O M ~  R O A D S I D E .  WAYS I R D A U S I  

G R A S S 1  G Q O L I ~ C O V t Q S ~  V E C E ~ A ~ I O ~ ;  R O A D S I D E l  " A V S  l R O A 0 5 1  
B U S d S t  V E C E l A T l O N r  R O A D S I D E ,  " A V S  I ? C A U S I  
T S E E S I  V E G E 1 4 1 1 W e  R O A C S I D E I  mAVS I a C A 3 S t  

CRJE 
C R J C  
C R J D  

V E G E T A T l O N m  T E R R A I N 1  H A B I T A T e  S P A C E  
V E H I C U L A R  P E R F O R M A N C E *  P 4 E h O H E N A ,  

R I D E ,  V E H I C U L A R  PERFORMANCE,  PHENOMENA,  
S H I M M Y ,  V E H l C U L A R  P E R F O R M A N C E 1  P i E N O M E Y A ,  

K B G  
N L Z R  
N L L R B  
N L Z R C  

HANDLING, vrnl  
CONTROL, HANDLING, venl 

D I R E C T l O N A L l  S T E E R I N G ,  C O N T R O L ,  H A N O L I N G ,  V E H l  
S T A B I L I T Y .  Y E H I  

P I tENOMENA,  
PHENOMEMA,  
P..IENOYENA, 
P i E N O M E N A ,  
P H E Y O M E Y A l  
P I E Y O R E N A 1  
P I E N O M E N A ,  
PHEYOMEYA,  
P i E W M E N A ,  
P H E N O M E N A *  
P i E N O H E N A ~  
P I E Y O M E N A ,  
PHENOHEMA,  

I N D I T l D Y S t  
I N D I I I O N S .  

N L Z R D  
N L Z R O B  
N L Z R D B H  
N L Z R D C  
V L Z P E  
N L Z R F  

S T E E R I N G  R A T I O ,  V E H l  
l U R N l Y G  R A O l U S v  V E H l  

J A C K - K Y I F  I N G I  O F F - T R A C K I N G ,  V E H l  N L Z R G  
C O R N E R I N G .  V E H I  , U L A R  P E R F O R M I N C E *  

U L A R  PERFORMANCE,  
ULAR PERFORMANCE,  

, U L A R  PERFORMANCE,  
U L A R  PERFORMANCE,  
W A R  PERFORMANCEI  
ULAR.  O P E R A T I N G  C[ 
U L A R .  O P E R A T I N G  CL 

Y L Z d H  
N L Z R J  
N L Z R J C  
Y L L R J E  
N L Z R J F  
V L L R J G  

L i R A K l Y G l  S T 3 P P l h C I  VEHI 
D I S T A N C E /  T l M E v  B R A L I Y G I  S T O P P I N G ,  V E H l  

S ~ d C l t  8 9 A K I Y G /  S T J P P I Y G .  V E H l  
FADE,  B R A K I N G 1  S T O P P I N G *  VEHI 

Y d S H O U T v  B R A K I N G 1  S T O P P I N G ,  V E H l  
V E H  l 

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

O C T A C E  Q E Q L I ~ E M E N T ,  VEHICULAR; O P E R A T I  h G  C D h C I T : O h S 1  
T H R O T T L E  S E T l l h C t  V E H I C U L A R ,  O P E 2 A T I Y S  C 3 h 5 1 ' 1 3 \ 5 ,  

I G h l l l O I  T I * I + G r  V E H I C U L A R .  O P E R A T I Y C  C I N D I T I O % 5 ~  
C O M P R E S S I O N  R A T I O .  V E H I C U L I R .  O P E R A T I N G  C O N D I T I O N S .  N K V F  

N K V G  
N K V H  
N K V H B  

E 4 G I Y E  1 9 4 0 1  VEHICULAR; 3 P E R A T l T G  C 3 C D l l l l # 5 0  
C k E E L  A L l G h M E U T ,  V E H I C U L A R ,  O P E R A T I Y G  C J N 0 1 1 1 3 \ S 1  

C A S T E R 1  CAMflES, W d E E L  A L 1 ; h M E h T ~  V E H I C U L A R .  O P E R A T I N G  C 3 h D I T I O I S 1  
T O E - I N *  WHEEL A L I G N M E N T ,  V E H l C U L A R ,  O P E R A T I N G  C O N D l T l O Y S t  

V E I N S ,  B L O O D  V E S S E L S ,  
V E L O C l T V l  R A T E *  O P E R A T I N G  

NKVHC 
O A K C C  
YKD 

V E R T E I R A E I  S P I N E *  BONES,  
R L D O O  V E S S E L S ,  C A R O I O V A S C U L A R  SYSTEM,  

A R T E R I E S ,  B L O O D  V E S S E L S I  C A R D I O V A S C l l L A R  SYSTEM,  
V E I N S ,  B L O O D  V E S S E L S ,  C A R D I O V A S C U L A S   SYSTEM^ 

C A P I L L A R I E S ,  B L O O D  V E S S C L S s  C A R D I O V A S C U L A R  S Y S T E M *  
V E S l l l U L I R l  B A L A N C E *  S E N S E S ,  
V H F  1 3 0 - 3 0 0  H C I r  R A D I O  F R E Q U E N C Y ,  
V I 8 R I l I D N  P L A T F O R M S a  D V N A Y I C ~  
V l B R A l I O N ~  PHENOMENA,  P H Y S I C A L  
V I B R L I I O N A L ~  S E N S E S ,  P S Y C H O L O G I C I L  

PEDESTRIAN v I o L k r l o n s ,  CRIMINPL, L A U S ,  L E G A L  
M O V I N G  V I O L A T I O N S .  C R I M l N A L ~  L A Y S .  L E G A L  

. - - -  

OAKC 
O A K C B  
O A K C C  
O A K C D  
P B G  
Y L C E E  
X P C F  
N L Q  
P B I  
R C F A  
R C F B  

D R I N K I N G .  M O V I N G  
R E C K L E S S ,  M'IVING 
S P E E D I N G I  M O V I N G  

v r o i r ~ ~ o ~ i ;  CRIMINAL, L A U S ,  LEGIL 
V I O L A T I O N S ~  C R l M l N A L ~  L A Y S ,  L E G A L  
V I O L ~ ~ I O * S I  C R I M I N A L I  L A Y S ,  L E G A L  

RCFLIB  
R C F B C  
R C F B D  

I T - A N D - R U Y I  M O V I N G  V I O L ~ ~ I D N S I  C R I M I N L L P  L A Y S ,  L E G A L  
V 1 O L I T 1 0 1 S .  C R I M I N A L I  L A Y S .  L E G A L  

R C F B E  
R C F B F  WRONG WAY*  M O V I N G  

P A R K I N G  

V I S C O S I T Y I  

vioirrio~i; CRIMINAL. L A W S ,  LEGAL 
V I S C E R I L ,  S E N S E S *  P S V C 9 O L O G I C A L  
V I S C O € L A S T l C .  P H Y S I C A L  P I O P E R T I E S .  

R C F C  
P E J  
N S G  
YBG V I S C O S I T Y 1  V I S C O E L A S T I L .  P H Y S I C A L  

V I S I B L E  1 .6 - . 7  M I C R O Y S I .  O P T I C A L ,  
V I S I O U *  S E N S E S ,  PSYCdO.D;lCA. 
vfslon, S E Y S E S ,  P S I C ~ O L O ; I C A L  

N L C D C  
P B C  
P B C d  
P B C C  
p e c c  
O A f F 4  
N L C E I  

C O L O R  SENSEI  
V I S U A L  F I E L D ,  V I I I D Y .  S E N S E S *  P S V C H O L O G I C A L  

V I S U A L  F I E L D ,  V I S I O N t  S E Y S E S ,  
V I T R E O U S  HUMOR, E Y E ,  H E A D ,  A N A T O M Y 1  
V L F  1 3 - 3 3  K C ) ,  R A D I O  F R E a U E N C Y t  
VOLUME. P H l S l C A L  P R O P E R T I E S .  N E  I 

HtIEBW 
HBELlW 
N L l Q C  
D H J F  
H B D  
H B D B  
DME 
N L L R J G  
M Z Y  

W A L K 1  Y A I T ~  ~ N I E R S E C T I O N ~  R E G U L A T O R Y *  
Y A L K f  Y A l T r  I N T E R S E C I I O N V  
WARMU?, E N G I N E  P E R F O R M A N C E *  
Y A R N I N S  L I G H T S .  I N S T R U M E Y T S .  
Y A R N I N G ,  T R A F F I C  S I G N S /  T R L F F I C  

RUMBLERI  M I I N I N S ,  T R A F F I C  S I G N S /  r R A F F I C  
V l N D S H I E L D  W I P E R S /  YASHCRSI  A U X I L I A R I E S /  AC:ESSORIESI 

Y A S H D U l ,  B R A K I N G /  S T O P P I N G ,  
U A T E R s  M A T E R I A L S  



WATERS. V F R R I I N I  W L B I I I T ,  S P A C E  
S E A /  L l K f .  UAIEASO T E R R L l N l  H h B I T A T ,  S P L C E  

R I V E R /  GAMbb,  H A T E l S e  T E R R I I N I  H A D I T A T ,  S P L C E  
M A R S H I  SUAI(P, U A T E ~ ~ S ~  ~ERRIIYI HIHIP~T, S P L C E  

T t I R E E  Y I Y s  I U N 1 : I I O N S I  C R O S J I V C S r  P I R T S  OF 
F O U R  W I V u  JIJN\:'I L U N S I  : R D S S i Y C S ,  P L R I S  O F  

WRONG YLYI M O V [ N G  V I K l L A T i l l Y S t  C R I Y I N A 1 . t  
WRUNG M I I T .  T R A U ' F I C  F L U # ,  I R A l : F I C  

OWE W A Y p  7 9 L F F 1 C M A Y 5 v  W I Y S  I l O A f l Z l  
WEhRa l i l i ~ ; R h O i h T l O N ~  Q - I F Y O ' I E W ~ I  
M E I Y I , I E R  

O U S T .  b T M O S P t I C ' R E s  MEI1Tb1ER 

C O L D ,  T E M P E R A T U R E v  IdEikYviEiR 
HOT, TEMPTRATUKI:,  Weariiiliil 

S U R F A C E  C O N D I I ' I C I N ' l r  WEAKlbRB 
C L E A R ,  S U R F A C E  C O N D I T I O N S ,  X IA : l f f l l lBA 

D R Y *  S U R F A C E  C O N D I T I O N S e  UEIOVIILR 
Y C T l  F L O O D ,  S U R F A C E  C O Y O I T 1 0 P d 5 r  %FI&IMER 

I C Y t  S U I I F A C E  C O N D l l  I O h l i i .  UlibTili iR 
MUDl  S U R F A C E  C O N U I T  I13N' lp WEILTtHI:R 

S U B S U R F A C E  C O Y D I T I O F I S J  NEbT:4llll 
C L I M A T E .  UFRIWI"1E 

Y I ~ R V I I I ~ E I  T R A F F I C  F L O W *  T R A F F I C  
WGiCRo I I R E  
I IEEMEMIII T  1  ME 

S T E E ! ? I N G  
C O L L A P S I B L E l  S T E E R I N G  

R I M S *  
T I R E S ,  

STUDOEDI  T I R E S ,  
P L Y s  T I R E S I  

P N E U M A T I C 1  T I L E S ,  
H U B  C A P S /  D I S C S *  

W I N D S H I E L D S ,  

W I N D S H I E L D  
I N T E R A C T I O N  

MET! " L O O D ,  S U R F A C E  G O V D I T I O N S ,  
U I IEFL,  b I . I G N A E N T ,  V E H I C J L A R ,  
WCIEFiI. A L I G N M E N T ,  V E H I C U L A R ,  
MI$&:EL. L I . I G N M E N T ~  V E H I C U L A R *  
YI,lEl:l.n S E Y S O R S I  T R A N S D I I C E R S ,  
V I . ~ E E I . C N I I R I  P R O S T H E S I S r  B I U H C D I C A L  
HI~( !E~ .S I  I N T E R I O R /  P A S S E N G E R  
MbIEELIe  I N T E R I O R /  P A S S E N G E R  
Hb lEEI .Sr  V E H I C L E  P A R T S ,  V E P I C L E  
WI.lfE1,Sp VEH1CI .E  P A R T S .  V E H I C L E  

Id!iEEL%u V E H l C l E  P A R T S ,  V E H I C L E  
I H E E L T I  V E H I C L E  P A S T S ,  V E H I C L E  
Uldl iPR&!iN~ I N J I I R V I  T R 4 U M A ,  A C C I D E V l  
WIDI1Ui?L1/ D I V O R C E D l  P E O P L L  
WINOl R I Y G S P d E X E t  H E 4 T H E S  
YIMIIClYSrn BODY I U P P E R I ,  V E H I C L E  
hi lMOK3ldSr BODY l U P P E R l l  V E H I C L E  
M I h l U S l l l i E L D  W I P E R S 1  H k S I E i t S ,  
W I I + O Z F I I E L D S .  Y I N D U W S l  BODY I U P P E R I I  
M K M I E K o  T K U E  
li!lPEll!i/ W A S H E R S O  P U X I L I P R I E S I  
W l V l l  I1F0PI.Eq P A S T  E X P E R I E N C E ,  
liOBB1, l ' ! h l E l l l h L S  
LIORMI F N E R G Y l  POWER, P- IEVOMENA.  
MR15I'o ~ R N o  U P P E R  E X T R E M I T Y t  
WRl3lilG n R Y  I M O V I N G  V I l l L I T I U N S t  
MHONE Y A Y v  T R A F F I C  F L O d ,  T R A F F I C  
X - I I R V n  N E D I C , A L l  M E T H O D S  
X - W b \ l $ , o  E L E C T R O M A G N E T I C  S P E C T R U M ,  
VlEihRo T I M E  
YIEI.IO iJOUINI1 ML:CWANICAL P R O P E R T I E S l  
Y l E L D a  I N I E R S E C T I O V t  R E G J L A T D R Y ,  
LORE! ILbriD U S A S E ,  S P L C E  

R E S I D E N T 1  A L P  IOblEQ L k Y D  U S A G E s  S P A C E  
S C H O O L /  H O S P I T A L ,  L n M f d  L A Y D  U S A G E ,  S P A C E  

FARM,  LOFdt /  L A N O  U S A G E ,  S P I C E  
P M K /  R E S O R T *  ZUIYCI L A N O  U S A G E ,  S P L C E  

B U S I N E S S .  L O M l  I B Y D  U S A G E .  S P A C E  
l N O U S T R l l L l  YI1Hi:b LAND U S A G E ,  S P A C E  

A N l M A L S  I L O C t l . ~ Y C O C L t ~ ~  P E O P L E  

K U P D  
C O J b  
C U J C  
R C F f l F  
16016 
c1:n 
Ml .LH0 

I 
Mb 
HAT 
n n o  
N 4 E  
M AF 
M A C  
Mt,I.! 
M A :  

GHH 
L  0  
L r 

VKVHC 
X C F  
GCU 
CHDGD 
OHCZDC 
01'4 
D t C b  
OI iAC 
D H A C B  
Dl-ACC 
O l i A C P  
Ot lAO 
JVW 
E  R 
U 4 K  
OHDM 
Dl iDMM 
D U E  
o r 0 0 8  
LL 
OPE 
P C 0 8  
B W 
N L B b  
U A G D E  
K C F O F  
G I i X  
1154 
N L C C  
L M  
NCC 
HBEHM 
K L  
K L O  
K L C  
K L D  
K1.E 
K L F  
K L I  
E Z A  



STRUCTURED G E N E R I C  D I S P L A Y  



H M A T E R Y P I L S  
B A  A D H E S I V E S  
M A C  C E Y E Y T  
B B  MEIA I . ' ;  

C Y L Y S  I R O b D S 1  
c n SPECI  A L  W A Y S  
CBeNMC A U l D U A T E U  
C A I  LY I d E W A V S  . . 
L8B 
c a c  
CBD 
C R E  
CHI:  

I b1 ,L l iYS  
S E R V I C E  R O A D 5  

R H C  
8 l 3 F  
fl C  

S T E E L  
)I1 . IY  I NUM 

C O Y S T i t V C T I O N  
A E l i M S  
51. A B S  

D E A D  ENDS/ C l l L  LlE S A C  
C Y C L E  F 4 T k I S  
l F S Y  ' I R h G K S  

A C H  
R C C  
Licn 

. - 
C I: 1 R A F F I : : k A Y S  
C C B  P H I V A T E  
cc: PIIB1.1C 
CCCB S T R E F T S  
C C C C  t tKGWWAYS 
CCCCR P R l R 4 R Y  
[.CCCC S E C O N D A R Y  

P l I  I LARS 
f l r ( U G T /  h F F E C T l V E  A G F N T S  

51 I M I I L A N T S  
U F I ? R E S S A N T S /  T R A N P U I L I Z E P S  

5 0  
DL10 
H D C  

c c n  
C C F  
C C F  

L I M I T E D  L C G E S S  
T O L L  R f l 4 D S  
U N D I V I D E D  

H F G  
BELI )  
R E C C  0 1  V  I OEII 

S I Y S L E  1 . I IYE  
T W O  L A N E  
n u L T l P L l  L A V E  
B Y P A S S  
O N E  UiiY 

P A R T S  3F W h Y S  
R I G H T - O F - W A Y  
I L A Y E S  

B R ! G K S /  S T O V E S  
C O Y C 4 E I E  
B I T U Y I N O U S l  A S P H A L T  C C K  

L C L  
C C I1 

Nd1:dDAM 
F I R E R S /  T E X T I L E S  
P O L Y M C R 5  

R.Jl3RCR 
P 1 . 4 S T I C  
Y Y L D Y  

C U 
c n n  
COC 
C D C B  
C D C C  
C D C C B  

I R E V E R S l H L E  
D K I 4 E [ : T I I l N A L  

R I G H T  T U R N  
L E F T  T I I ? Y  

G L h S S  
GI. 4 1  1 NG 

I 4 M l N A T E D  
T F M P E 9 E D  

L O C C C  
C O C C D  
C D C O  
CUD 

T t l Q O L l L H  
S P E E D  C l 4 b V G E  

C U % B S  
C U E  
C U E 8  
[:OF 

O I L 5 /  L . I B R I C A N T S /  S O L V E N T S  
A N T I F R E E Z E  

P A I N T  COFR 
COG 

P J A D B E D  
S i ( 3 J L D E R S  

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

i \ P L  
P P D  

C O G 8  
con 
CI1.18 
C D H C  

S E P A 7 A T 3 R S  
Y E D l h Y S  
G U A R D R A I L S  

1; 
H R  
rl R H 
H R C  
R S  
H k 
n x  
H I H  
R L h  

F U E L  
C D M M D D I T I E S  

E X P L 3 S I V E S  
I Y ~ L 4 H M A B L E  

C L O T H I V Z  
WO3D 
P A P E R  

ICD l  
C D J  
C D J S  

P I P E S J  C U L V E R T S  
J J V C T i O Y S /  C 4 O S S I N ; S  

T v I R E E  W A Y  H A R D W L R F  
W A T E X  C D J C  

C D J D  
C U J E  

F O U R  WAY 
' W J L T I W A Y  
I U T E R C W A Y C F 5  

ZUJEB 
C G J E C  
C D J F  

C L O V E R L E A F  
R D T b R Y  

I % T E R S E C l I 3 Y S  I A T  G ? A l E I  
G R A D E  S E P A 2 A T I O Y  

OVERPCISS 
U N D E R P A S S  

C R O S S W 4 L K S  

C D J G  
C D J G B  
',DJGC 
LIJJU 
C U J I  
CDK 
C G K B  

I A I L I J A Y S  
R A Y P S  

E V T R A N C E S  
E X I T S  

R R I O S E S  
S J $ P E Y S I ! I N  

C[ iM 
C  G 
CGO 

T U Y Y E L S  
G E O M E T R I C S  

P L 4 N E 4  
A L I G N M E N T S  
S I S H T  D i S T A Y C E S  
G R A D E S  
C L E A R A N C E S  

CGC 
CGD 
CGE 
CGF 
CGG 
CG.1 
eel 
C C J  
C G K  
C G L  

L I C H T I Y :  
S I G N S 1  S I G U A L S  

P O S T S  
P A V E Y E Y T  M A R K I Y L S  

C  I D 
L I E  
C I F  

P O S T  H O U N T E O  
OY E i Y  E A D  
F L A S I I I N G  

C I G  
C l G M  
C I c;c 
C  I H 
C  R 
CRD 

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

S I D E W A L K S  
E R E  
C R F  
C K G  

P A R K I N G /  T E R M I N A L S  
B J I L D l \ G S  
B I L L B O I Q D S I  P O S T E R S  
covs ruuc r lov  S I T E S  

: K I  
LR.1 
C R J B  
G R J C  

D I T C H E S  
V E G E T A T I O N  

G R A S S /  G R O U Y D C O V F R S  
B U S H S  

C R J D  
:KK 
C R L  
C K M  
CRN 
i R I  

T R E E S  
S I D E  S L O P E S  
D I K E S  
D R L I N S  
A 8 U T H E N T S  
T E L E P H O N E S  



0 
D U 
0 0 0  
DC 
0 I) 
OOb 
DDBO 
DOC 
ODCB 
DDCD 
n o o  
DE 

V E H I C L E  
YONPOUELED 

D H l U  
D H l C  
D H J  

L I N I I A G E S  
COLUMNS 

INSTRUMENTS R I C V C L E S  
A Y I M A L  D R I V E N  
POWER V E H I C L E  

D H J B  
D H J C  
D H J D  

S P E E D O M E I E S S  
F U E L  CLUGES 
O I L  PRESSURE .- 

T R A I N S  
A1 RBDRNE 

D H J E  
D H J F  
OM 
DM4 
DUB 
onc 

E N G I N E  TEMPERATURE 
Y A R N I N G  L I G H T S  

A U X I L I h R I E S /  A C C E S S O R I E S  
R E F L E C T O R S  
S I G N A L S  
M I Y R D R S  

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

A I R C U S H I O N  
MOTOR V E H I C L E S  

MOTOR C Y C L E S  
PASSENGER 

F U L L - S I Z E D  ( O V E R  1 1 7  I N . )  
I H T E L M C D I A T E  ( 1 1 2 - 1 1 7  IN. ]  
c 2 n P A c T  1 1 o b - 1 1 1  IN.) 
BELOW 1 1 0  1'4. 
F D R E l G N  

OVER 1 0 0  I N .  
9 0 - 1 0 3  1'4. 

DEB 
D E L  
n E C 0  
D t C C  
DECD 
D E L E  
DECF 

DMCR 
oncs 
DMD 
DMDB 
DMDC 
D M 0 0  

REARVIEW 
S I O E V I E Y  

R E S T R A L N I  SYSTEMS 
S E A T  B E L T S  
SHOULDER HARNESSES 
I OTHER I 

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

D E F R O S T E R S /  DEFOGGERS 
HEATERS 

PER 

I E L D  U I P E R S /  YASHEXS 
H A I N S  
E P L A T E S  

DELFB 
UECFC 
f lECFD 
DED 
OEE 
OFF 

onn 
DM1 
DMJ 
DMJB 
DMJC 
D n n  
D n m e  
DMKF 
DMKFB 
OMKFG 
D n L  
DRR 
D N  

SDNAL EQUIPMENT 
HELMETS 
F A C E  PROTECTORS 

D E F k  
DEFC 
D E F l l  

TPUCUS 
TSUCK T R L I L E R S  
TRUCK TRACTORS 

M U L l I P U R P O S E  
S P E C I A L  PURPOSE 

AMRULANCES 
Y E D I C A L  U Y I T S  

V E H I C L E  P A R T S  
U H C E L S  

R I M S  
T I R E S  

STUDDErI  
P L Y  
P N E U M A l l C  

H U B  C A P S /  D I S C S  
HRAKES 

DRUM 
D I S C  
4 U X l L I A R V l  H I N D  
SHOES/  L I S I Y G S  
DRUMS 
C Y L I N D E R S /  CHAMBERS 
HOSES 

B U H B L E S l  S H I E L D S  
GOGGLES 

R A D I O S /  TAPES 
PNCHDRAGES 

DE: 
DEH 
DEr lL  
DEHP 
DH 
DHA 
DHAB 
UHPC 
I IHbCH 
DHACC 
D H n c P  
OHAD 
DHB 
o H s g  
o u n c  
DHBD 
D t l t l J  
DHBK 
DHBL 
D H B n  
DHbH 
Dl185 
DHBT 
D l I t i U  
DHC 

STATUS 
DNB USED 

R E N T E D  
E X P E R I M E Y T A L  

DNC 
ONE 
DNF F L E E T  

LBAVDDNED DNG 

A I R  
E L E C T R I C  
H Y D R A U L I C  
v h c u u n  

C H A S S I S /  FRAMES 
DHCB 
Ot iCL 
DI ICD 

S U S P E Y S I D N S  
A X L E S  
S P R I N G S  
SHOCK ABSORBERS 

HODY I U P P E R l  
ROOFS 

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

Y l N D S H l E L D S  

DHDAR 
5 H 5 8  
DHDBR 
DHDC 
rlHDCB 
DHDCL 

DOORS 
L f l C K S /  L 4 T C H E S  
H l h l G E S  

n n o D  
DHGE 
DHDF 

HOODS/ O E C K L I D S  
FENDERS 
BUMPERS 
I N T E R I O R /  PLSSENGER COMPARTMENT 3HGG 

DHUGB 
DHDGC 
VHDGC I 
DHUGD 
DHDGDC 
DIIDGE 
DHDGEB 
DHDCF 
DHG 
RHGLI 

O L S ~ I ~ O A R O S / ~ I N S T R U Y E N T  P A N E L S  
CONTROLS/  H I Y D L E S  

I D E Y T I F I C A T I O Y  
S T E E R I Y G  WHEELS 

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

HEADRESTS 
P A O D I N G  

PDMER P L A N T S  
E N G I N E S  

P I S I O N S  
T R A Y S M l S S l O N S  

REAR D R I V E S  
FRONT D R I V E S  
6 - Y H E E L  DRIVES 

F U E L  SYSTEMS 
CARLIURETDRS 
I 4 Y K S I  F I L L E R  P I P E S /  C O N N E C l l O N S  

D l l V E  S H A F T S /  CLUTCHES 
EXHAUST SYSTEMS 

MUFFLERS 
E M I S S I O N  CnNTROLS 

GOVERNORS 
C O O L I N G  SYSTEMS 

R m l b r o R s  
A I R  

GEARS 
D I F F E R E R T I 4 L S  

E L E C T R I C A L  SYSTEMS 
I G N l l l D N  

D l S T R l H U r O R S  

DHGCC 
DHGCD 
D i i L D  
... 

DHSOF 
OHGE 
DHGF 
DHGFLl 
DHGFE 
DHCC 
OHGH 
DHGHH 
OHGHC 
O H 6 1  
DHGJ 
DHH 
DHHB 
DHHbB 
DHHBC 
DHHC 
DHHCB 
DHHCC 

SPARK PLUGS 
L r G n r s  

H E A D L I G H T S  
T A I L  

UHHCO 
DHHCE 
DHHCF 
OHHCG 
DHHCH 
DHHC l 
DHHD 
DHHE 
DHHH 
OH1 

284 

B R A K E /  STOP 
TURN 
BACK-UP 
P A R K I N G  
CORNERING 
M b R l t E R S l  CLEARANCE 

B A T T E R I E S  
G E N E R A I O R S I  A L T E R N 4 T O R S  
HORNS 

S T E E R I N G  S V S T € U S  ' 



EC 
E C Y  
ECC 
E D  
E E  
E E U  
EE; 
E F 

c o n  
TOP 
E O P C  

PEOPLE 
bCiE 

O R l V l N C  ACE 
t t l l L D R E I 4  

I t 4 F L Y T S  

f4IDDL.E AGED 
DLD b,CEO 

S E X  
naLEs 
F F l l l L E S  

PRCGNANT 
O C C U P b r l O N S  
K A C F  
U A 1 1 1 Y P L  O R I G I N S  
P E O E l ? R I A N S  

P R t I B L E M  
P R I F E S S I O N I L  

C H A U F F E U R S  
H A R R l  ED 
S I Y G I . I :  
W I D O W E D /  D I V O R C E D  
F A M l L I E S  

S I Z E  
I N C U q E  

F D D  
F D E  
F DF 
F O G  
F G 
FGB 
FGC 
F G l l  
F C E  
FCF 
F H 
F 1 
F I B  
F l t  
F I C B  
F d  

I N T E I l Y A T I O N d b  
I , .P[ iSSl ,b lUKES 
E X E C V T  I Y E  R R A N C H E S  

M P L I T b R Y  
C I v : I.. 

P O L I C E  
J W U l C I h K V  H R L Y C H E S I  C3URTS 
I S E C  ALliO L E G l L  A S P E C T ,  R I  
M A S S  Y E D L A l  C O H M U Y I C L T  IIUS 



;on 
;DL 
;OD 
S D E  
S O E B  
COEC 
GUF 

GCb 
GGC 
GGU 

CHE 
L H F  
S H C  
GHY 
C H I  
G H J  
SHK 
:nu 
S H 3  
;UP 
GHT 
G H T L  
G H r R  
;HI( 
6 H X  

I R A F F I C  
H I G H Y A V  C A P A C I T Y  
T R A F F I C  COUNT 
P U R P O S E /  T R I P  

R E C R E A T I O N  
S H O P P I N G  
( I U S I Y E S S  
C O M M E R C I A L  

F R E I G H T  
P A S S E N G E R S  

c o N r L l c T  
C O N G E S T I O N  

F O L L O W I N G  
O V E R T A K I N G  
P L A I O O N  
M E R G I N G  
E N T E R I N G  
S P E E D - C H A N G E  
S T O P P I N G  
P A R K I N G  
H E A D W A Y  
G A P  A C C E P T A Y C E  
P A S S I N G  
TURY l N C  

L E F T  
R I G H T  

H  
no 
nsc 
B U D  
i B D I  
H L E  
4 l E B  
i L E 0 B  
i B E B C  
H B E U Y  
i B E C  
H B E D  
W E E  
HC 
H C D  
H C O B  
H C D C  
H C D D  
H C O E  
H C D F  
H C D C  
H C F  

I F  
I F B  
I F C  
I H  

R E G U L A T I O N /  C O N T R O L  
T R A F F I C  S I G N S /  T R A F F I C  S l G N b L S  

G U I D E /  O E L l N E A T l O N  
Y A R N I N G  

R U M B L E R  
R E G U L A T O R Y  

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

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

T R A F F I C  P l T R O L  
T R A F F I C  D I R E C T I O N  

I N T E R S E C T I D N  
E S C O R T  
CROWD C O N T R O L  
P A R K I N G  
B L O C K A D E  
S U R V E I L L A N C E  

P U l S U l T  

S E R V I C E S  
n w s /  DIRECTIONS 
R E S T  A R E A S /  P A R K S  
R E S T A U P ~ N T S ~  H O T E L S  
C D M M U Y I C A T I O Y S  
V E H I C L E  

S E R V I C E  S T A T I O N S  
TOYING 

P A R K I Y G  
R O A D  M A I N T E N A N C E  
H O S P I l d L  
( S E E  b L S O  H O S P I T A L  C A R E ,  J R J l  
A n B U L P N C E  
{ S E E  A L S O  R E C O V E R Y  OF I N J U R F D I  



h C C l l l E N T  
P R E V E Y l l  V E  M E A S U R E S  

wnr IMPROVEMENTS 
RUNYIV:-OFF-ROLU 
N [ ! N C [ I L L 1 S I O N  OY R O A D  

U V k Q l L l R N I N G  
r n i L x M i ,  FROM MIVIN: V E H I C L E  
I i l l I i C R I  

C I L L I S I O N  

K 
I( 0 
K B B  
K B C  
K B D  
hBE 
K8F 
K a e  
KBH 
K B R  
K B L  
KBM 
K b P  
< B p i 3  
K b P C  
KRPO 

S P A C E  
T E R R A I N /  H A B l T l l T  

F L A T  
ROLL I UC, 
11 I L 1. v 

, ~ n  
.I C 
J i b  
J C C  
JCF 
J D  

M f l J N T A l U S  
U E S E R l  
V E G E T A T I O N  
G i l l - T I V A T E D  
RURAL 
P,llrlUSUAN 

lUllH PEOPLE, V E H I C L E S ,  F I X E D  D 3 J E C T S  - U S E  C O M P O Y E Y T S I  
E Y D l i 3 l M E " I A L  

S I V G L E  $ C H I C L E  
M L I L T I ~ L E  V E H I C L E  

I l K R b V l  T O W W  C I T Y  
WATERS 

S E A 1  L A K E  
R I V E R /  C A N C L  
M A t I Z H /  SUAMP 

L ' I N E I  ILAND U S A G E  
R l iP IKDENT I A L  
S C I I D O L /  h O S P I T 4 L  
r a n  

H I 1  irV0 R U N  
t- R  3 -4 1' 

LI'FY 
K L  
KLR 
KLC 
ULD 
K L E  
I L F  

.I I 
J l L  
J I R  
J  J 
J J L  
J J 4  

S I D E  
L c F r  
i l i 5 H T  K L I  

I( N J K  
J K o  
J K i  
J K D  
J K E  
J K F  
J K a  

ACC I D E Y l  H P L I R O S  
E J E C T I O N  
F L V I V G  O b J E C T S  
F I Q E  
S U B Y E R S I O N  
E K P L 1 S I O N  
E I . C C 1 R U C I J T I O Y  

A C C I U E Y T - I N V E S I I G 4 T I O N  
A C C I O E N T  C A U S A T I O N  
A L . C I D E N T - R E C O R D S  

P K 3 P E R I Y  D A C A G E  
D E U i L S  R E M O V A L  
R E P A I R S  

l V . l U K Y /  TRAUMA 
F R 1 A L  
I U T E R N A L  

JNU 
J ' IC 

J Y E  
J Y F  

J Y r i  
J N I  

S P R 4 1 N t  S T R A I V  
H E M O ? R H A G E  
P O I S O N  

J V K  
J Y L  
JbY RL l l \ r (S /  S C A L D S  

A S P H Y X I A /  S U F F O C A T I O Y  
D i S ' i E U B F R R E Y T /  D E C A P I T b T I O Y  

T I Y E  
I S E E  A L S 3  F K E O U E N C Y /  

D A Y l l M C  
N I G H r l l r E  
D d H Y  
D U S K /  E V E Y I  4 G  
MORNlU:  
A F T E R U O O U  
S P R I U S  
SUMMEZ 
F A L L  
W l N T E 3  
Y E A R  
MONTH 
3 E E K  
D 4 Y  
K J S H  1.13311 
H 3 L I D A Y /  S P E C I A L  
W E E K E Y D  

C U U S E P U E N C C S /  ' . O Y P L I C A T I J N S  
F b T d L  
L A l E  E F F E C T S  

J Y P F  
J N P L  
J Y P k  
J ' I P I  
JP iSJ  
J V F K  
J Y P L  
J N P M  
J V P U  
J N I 1 O  
J V J  
J Y X  

ELUUD L O S S !  M L E E O I Q L  
Sr lUCK 
4 V O X I A l  H Y 1 ' 3 X l A  

Y U L T I Q L E  S E V E R E  I N J U R I E S  
R E C O V L Q Y  O F  I N J U R E D  

D E T E C T I O V  
C 3 U Y U N I C d l 1 9 N  

.I R 
J R D  
J l i F  
. IRED h L E H T l  A L A R Y  

L J C A l l O N  I S E A R C I I  
D E G [ S I O N  I I Y T E R L G C N C Y !  

E X T 9 4 C T I O N  OF O C C U P A U T  
T R E A T M E Y T l  C A R E  
I S E E  h L S O  M E D I C A L  Y E l l i O D S  - U S 1  

F I k S T  A I D  ( R E D  C R O S S !  
A D V A N C E D  I R E D  C X O S S I  
C I M P R E H E Y S I V E  
P R O F E S S I O V A L /  P H Y S I C I A Y  

T R A Y S P O R T A T I D Y  
( S E E  C L S O  S P E C I A L  P U R P O S E  V F H I C L E S ,  D E 4 1  

I R b k S P O R T A 8 I L I T Y  JRHC 
J R H D  D E A D  A T  S C E Y E  

H O S P I  I A L  A O H l S S l O N  
D E A D  OW A R R I V A L  

JRI 
J R I O  
J R J  H O S P l  i A L  C A R E  

D E A D  A F r E R  A R R I V A L  
E Y E R G E N C Y  ROOM 
R E l l A O l l . l T A T I O N  

J K J U  
JKJE 
JRJF 

4 
M A  
MAC 
C A D  
I A E  
M l F  
MAG 
YAM 
M A 1  
N A J  
MAK 
MM 
MBC 
MMD 
n s 
MSL) 

C L O U D Y /  O V E R C A S T  
D U S T  
F O G /  SMOG 

S h i 3 Y I  P R O S 1  
S L E E T  
STORM 

T E M P E R A T U R E  
C O L D  
HO T  

S i l R F b C E  C O N D I T I O h I !  
C L E A R  
na v MSC 

M S D  
M S E  

U E l I  F L O O D  
I C Y  
M U D  

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

M S F  



N  P H Y S I C A L  4 S C E C T  
\L  P ~ Y S I L A L  PROPLR~IES 
bqrr r:nss 

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

N L J  
N L K  
W L L  
N L M  
N L  N  

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

Y B B B B  
Y R B C  
N B D  

-- .-... 
L O A D I N G  

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

N L O  
M L P  
W L P I  

Y B E  
Y B F  
Y B C  
Y B H  
Y B I  
YC 

S O N I C  
v r s c o s i i v /  VISEOELASTIC 
S I Z E /  O I M E N S I O M  
V O L U M E  

N L P C  
Y L r o  
N L  P 
WLR 
N L S  
N L T  
N L U  
HL Y  
NLW 
N L X  
Y L V  
Y L L A  
N L L B  
Y L l C  
N L Z D  
N L L E  
N L Z F  
Y L l F B  

U L T R A S O N I C /  S U P E R S O N I C  
N O I S E  

V l H R A T I O N  
R E S O N A N C E  
H E A T  
1 N S U L A T l N G  

YCB 
Y C B B  
VC c G R A V I T A T I O N  

K I Y E T I C S  N C O  
YCE S T A B I L I T Y 1  E Q U I L I B R I U M  

S E Y S I T I V I T Y  
A B S O R P T I O N  

V C F  
YCG 
Y C H  

C O M P R E S S I I I L I T Y  
F L E Y l 8 l L l T V l  n R I T T L E N E S S  
D U C T I L I T Y  R E T A R D A T I O N  

Y C l  E L A S T I C I T Y /  MODULUS OF E L A S T I C I T Y  
Y C J  P L 4 S T l C l T V  
Y C <  H Y S T E R E S I S  
Y C L  S T R E S S /  S T R A I N  
Y E  O P T I C A L  
Y D B  RRI;HTC(ESS 

DANP INGI - D E C A Y  
S P R I N G  R A T E  
D E F O R M A T I O N  
C O M P R E S S I O N 1  C O N T R A C T I O N  
F R I C T I O N  

S K I N  
S T A T I C  
R O L L  I N G  
S L  I O l N G  

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

Y E A R  
D E T E R I O R A T I O N  
F A T I G U E  
A C I N G  
C R E E P  

L E A K I N G  
C O Y T A U I N A T I O N  
D E F E C T  
F A I L U R E  

B S E A K D O Y N  
C O L L A P S E  
O l S I Y T E G R A T l O N  
S H O R T  C l R C l l I T  
R U P T U H E  

C O S R O S I O Y  
C O M R U S T I O Y  

G L A R E  
CflLOR 
O E Y S l T Y l  T R A N S P A R E N C Y  
R E F S A C T I V I T Y  

H L Z F C  
YDC 
YDD 
YDE 

MLZFD 
N L L F E  

Y U F  L U M I N E S C E N C E  
Y O 6  I I E F L E C T A N C E  
Y E  T H E R M A L  

- - 

N L L H  
N L L H B  
N L L K  
NL 1 H D  
N L L H E  
N L L H F  

VEM S P E G l F l t  H E A T  
YCC C O Y D U C r l V l T Y  
WED M E L T I N G /  S O F I E Y I Y G  P O I N T  
VEC B O I L I N G  P O I N T  
Y F  I U E R M O O Y N d M l C  P R O P E R T I E S  
V C  E L E C T R I C  P R O P E R T I E S  

NLLI 
N L L J  
N L Z K  

YGU 
YGC 
VGD 

R E S I S T A N C E  
I M P E D A N C E  
C 4 P A C l T A N C E  

NLZL 
N L l L B  
N L L L C  
N L Z L D  
N L l L E  
N L l L F  
N L Z M  
N L L N  
r L l 0  

YGE 
Y G F  
V H  
YHF 
YK 
Y K P  
YKM 
YKC 
Y K D  
YKE 
YKF 
Y K F B  
Y K F C  
Y K F D  
Y K F E  
Y K F F  
Y K F P  
Y K Z  
V K H  
Y K I  
Y K J  

P O T E N T I A L  
M A G Y E T I C  

A E R O O Y N A ~ l C S /  F L U I D I C S  
F L O Y  

O P E R A l l Y C  C O H O I T I O N S  
P O S l l l O N l  A T T I T U D E /  L f l C A T l O N  D E P O S I T  F O R M A T I O M  

C L O G G I N G  
E N G I N E  P E R F O R Y A N C E  

I E M P E I I A T U R E  
P R E S S U R E  
V E L O C I T Y /  R A T E  
A C C E L E R A T I O N 1  D E C E L E R A T I O N  
F R E Q U E N C Y /  T I M E  

R E A C T I O N  T I M E  

S T A R T I N G  
n 4 a n u P  - 
F L O O D I N G  
R O U G H Y E S S  
Y O I S E  

K Y O C K  

. . 
DURIT ION 
L A T E Y C V  
R E F R A C T O R Y  P E R I O D  
DFI AV 

N L L  OF 
H L Z Q F B  
N L l P F C  R U M B L E  

S U R F A C E  I C Y l T l O V  
B A C K F I R I N G  
S P U T T E R I N G  
S P A R K  P L U G  F O U L I N G  
R I N G  S T I C K I N G  
V A L V E  B U R N I N G  

N L l Q G  
N L l  QH 
N L l Q l  

P E R I O D  
R E L I A B I L I T Y  
E F F l C l E Y C Y  
M A l N T h l Y A B I L I T Y  

Y L Z Q J  
N L Z Q K  
N L l P L  
N L l Q M  
N L l Q N  
N L Z Q D  

C A P A C I T Y /  L I M I 1  
T H R E S H O L O  
L I F E  S P A N  

Y K J B  
Y K J C  

S C A V E N G I N G  
V l P O R  L O C K  
C b H B U R E T O R  I C I Y G  V K J D  

Y K J D B  
Y K P  
Y K R  
VKV 
Y K V B  
Y K V C  
Y K V D  
Y K V E  
Y K V F  
Y K Y G  
Y K V H  
Y K Y H d  
YUVHC 
Y L  
Y L A  
N L B  
N L R A  
N L B B  
N L B C  
N L B D  

S A T U R A T I O Y  
P R E C l P I T d l l l t Y  

A C C U R A C Y  
A B Y O R M A L I T V  

N L Z Q P  
N L l R  
N L Z R B  
N L Z R C  

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

R  1  D E  
S H I M M Y  V E H I C U L I R  

A I R  F U E L  R A T 1 0  
O C T A N E  R E Q U I R E M E N T  

V L L R O  
N L l R D B  
Y L Z R D B B  
Y L L R O C  
N L Z R E  
N L Z R F  
N L l R G  
N L l R H  
N L l R J  
N L l R J D  
N L Z R J E  
N L I R J F  

H A N D L I N G  
C O Y T R O L  

THROTTLE  S ~ T T I N C  
I G N I T I O N  T I M I N G  
C J M P R E S S I O H  R L T l O  

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

S T E E R I Y G  R b T 1 0  
T U R N I Y G  R A D I U S  E N G I N E  L O A D  

WHEEL A L I G N M E N T  
C A S T E R 1  CARDER 
T O E - I N  

P H E N O Y E N A  
G E Y E I A I I D N I  P R O P A G A T I O N  
E N E R C V /  POWER 

WORK 

J A C K - K N I F I N G I O F F - T K A L K I N G  
C O R N E R I N G  
B R A K I N G 1  S T D P P I Y G  

D I S T A N C E /  T I M E  
S L A C K  
F A D E  
WASHOUT 

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

N L Z R J G  
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EXHIBIT A 

MICHIGAM VEHiCI;F: CODE (~evision of 1965) 

(25s) 257,625n  t to to^. ~,ellIclcs;  c!ri\,ing untlcr i:lfli:cncc of iatusi. 
ca!iiig 1ic;uor; test>, cvidcntac, [liIS..\. 9.:?:32.5(1)] 
Sec. 625ii. (1) $11 a n y  ~ i ~ ~ ~ i l l i i l  g~*c;ocution relati116 to di*ieii~y - 

")i vehicl:, \ ~h l " l c  a l~ i l c r  tlic i i ~ l ' l u e ~ ~ c c  of intosic:!ting liquor ' t l~e,  nl.riou~it 18. 
21 L 

i~lcoliiol in such pe;.so:l's blnotl a t  the  ti~:ic nllegeil as s h o n ~ n  by che~ni:~.' 
analysis of tlie ~ ? ~ S C I I I ' S  !jlooil, u r i i l c ,  Icliseath 01. other  bodily si1buti11li.c 
shall 1):: ~ ~ ~ l n ~ i ~ ~ s ~ i ~ l e  and sl12iil g i ~ ?  rise to t h e  fo?lon:ing presurn;)ti(j::: 

f C P 

ii11~1 ill the  :;.c;if.~tly such t e s t s  :i:,e yi;.en!!the L.ESLI!~S of s~ic i l  t ~ $ : s  41;::' --..----.-- -..- b... 

loc nintle nvai!;lble t o  the l;i;i3.<o11 so chn~.g.;c! or  I~is ; l t t o ~ n e y  priol. iir :!:. 
CIHJ~ of t h e  trial :!11?, i i ~ u s t  i)e r'11f.l.c;dirced illto evidence b y  the pl.nsri::'. 
ti011 i 1 1 i ~ l i  tlie dcn:;ind of t l : ~  d~reiiiiiilit:) 

> .  (a) ~,?f[~~ic~o :;.as a t  t ha t  tinie 0.05:: o r  less by weiglit of ~ ~ I c v : :  
" 6' ,  in i h c  tlci'cncin~it's bloc:d,)tr s?!:?11 he plqes~:rnetl th:it tile t.?efc~~d;li!t it:., ". . 

iiol uo(1cr the inf1r;eore u f  i n  ttjsic:itillg liqilorJ 

(b) 2L;ic:o ,ii.;is ;ti tliitt ti!?!? in rxciss of 0.05% hilt ]e;:: ti..,' . '  
O .? i y t  Ly \rci;;i:i of i1Jcaiir~1 in !!I? defcni:;l~it's b l o o d b u c i l  f ; ie i  $:I. 
not  give rise tn :~I!J' p:.es;~n;plio~l th:il the clefe!:dnnt c.as or n ' : ]~  !: r ~ioilcr the ini"!:::icc (:,I' i i i t o i i i l a t i ~ ~ g  l i q u o ~ i ) ~ i t  s,lcll f ac t  bc t,, : 

d - k*. 

sirle:*ed wit11 o t h i x  c i xu l , e t~~ l t  e.irjtic~lcc in dctei-nlinirig tlie giiilt o r  
ili~locence of t hz  dcfc;iiit:nt - 

(e) Ifkhhere ans a t  illat time O.lGyi or more by iveigiit of alcohol J 
in the defmdal l t ' s  b l o o a k  sllall be pi.esurnt.il tha t  t h e  defendiirik was k 
~incler the illfluence of i l~ toxicut ing  liquol*Z 



EXHIBIT B 

If 
1. t h e  c r i m i l ~ a l  prosecution r e l a t e s  t o  d r i v i n g  a  v e h i c l e  whi le  

under the  i n f l u e n c e  of i n t o x i c a t i n g  l i q u o r ,  
then  
2 .  a .  t h e  ciuount of a l c o h o l  i n  such p e r s o n ' s  blood a t  t h e  t ime 

a l l e g e d  a s  shown by chemical  a n a l y s i s  of t h e  p e r s o n ' s  b lood,  
u r i n e ,  b r e a t h  o r  o t l ~ c r  bod i ly  s u b s t a n c e ,  s h a l l  be a d m i s s i b l e  
and s h a l l  g i v e  r i s e  t o  t h e  fo l lowing  presumpt ions ,  and 

b .  i f  
1. any such t e s t s  are g iven  
then  
2 .  t h e  r e s u l t s  oE such t e s t s  s h a l l  be made a v a i l a b l e  t o  t h e  

person s o  ct~ar::cd o r  h i s  a t t o r n e y  p r i o r  t o  t h e  day of 
t h e  t r i a l  and n~ust be  jntroducecl i n t o  evidence by ttie 
p rosecu t ion  upon t h e  derlnnd of t h e  de fendan t ,  and 

c .  1, i f  
a .  t h e r e  was at: t h a t  time 0.05% o r  l e s s  by weight of 

a l c o h o l  i n  t h e  def enclant ' s  blood,  
t her1 
b. i t  s l ~ a l l  bc presumed that; t h e  defendant  was not; under 

t h e  i n f l u e n c e  of i n t o x i c a t i n g  l i q u o r ,  and 
2 .  i f  

a .  t h e r e  was a t  t h a t  t i n e  i n  excess  of 0.05% b u t  l e s s  
than  0.15% by weight of a l c o h o l  i n  t h e  d e f e n d a n t ' s  
b lood,  

then  
b.  such f a c t  s h a l l  no t  g i v e  r i s e  t o  any presumption t h a t  

t h e  defendant  was o r  was no t  under t h e  i n f l u e n c e  of 
i n t o x i c a t i n g  l i q u o r ,  and 

c ,  such f a c t  nay be cons ide red  w i t h  o t h e r  competent 
evidence i n  determining t h e  g u i l t  o r  innocence of t h e  
de fendan t ,  and 

3 .  i f  
a .  t h e r e  was a t  t h a t  t ime  0.15% o r  more by weight of 

a l c o h o l  i n  t h e  d e f e n d a n t ' s  b lood,  
then  
b ,  i t  shal l .  be presumed t h a t  t h e  defendant  was under t h e  

i n f l u e n c e  of i n t o x i c a t i n g  l i q u o r ,  and 
3 .  i f  and on ly  i f  

a .  a person i s  a  du ly  l i c e n s e d  p h y s i c i a n ,  o r  a  l i c e n s e d  n u r s e  
o r  medical  t e c h n i c i a n  under t h e  d i r e c t i o n  of a l i c e n s e d  
phys ic ian ,  a c t i n g  a t  t h e  r e q u e s t  of a  p o l i c e  o f f i c e r ,  

then  
b ,  t h a t  person can withdraw blood f o r  t h e  purpose of determin- 

i n g  t h e  a l c o h o l i c  c o n t e n t  t h e r e i n  under t h e  p r o v i s i o n s  of 
t h i s  a c t ,  and 

4.  i f  
a. a person i s  charged w i t h  d r i v i n g  a  v e h i c l e  whi le  under t h e  

i n f l u e n c e  of i n t o x i c a t i n g  l i q u o r ,  
then  
b.  i f  

1. t h e  person t a k e s  a  chemical  t e s t  admin i s t e red 'under  t h e  
d i r e c t i o n  of a  p o l i c e  o f f i c e r  a s  provided i n  s u b s e c t i o n s  
(2) and ( 3 ) ,  

Sla ' 

S l b  

S l c  

Sld  

S l e  

S l  f  

S16 

S l h  

S l i  

S1.j 

S l k  

S2a' 



t hell 
2 ,  t h e  p e r s o n  s h a l l  be  g i v e n  a r e a s o n a b l e  o p p o r t u n i t y  t o  

have  a p e r s o n  of  h i s  own choos i t lg ,  a d m i n i s t e r  one  of t h e  
chemica l  t e s t s  a s  p rov ided  i n  t h i s  s e c t i o n  w i t h i n  a  
r t ? a s o r ~ a b l e  tiri le a f t e r  h i s  dc tenLi .on ,  and 

3 ,  t h e  r e s u l t s  o f  such  t e s t  s i ia : l l  h e  a d m i s s i b l e  i f  o f f e r e d  
by  t h e  d e f e n d a n t  and s h a l l  btz cons i .dered  w i t h  o t h e r  
e o a p e t e n t  e v i d e n c e  i n  d e t e r m i n i n g  t h e  i nnocence  o r  g u i l t  
o f  t h e  d e f e n d a n t ,  and 

6. 1. i f  
a ,  f a c i l i t i e s  a r e  r e a s o n a b l e  a v a i l a b l e  t o  a d m i n i s t e r  

such  t e s t ,  
t h e n  
b .  t h e  p e r s o n  cl largsd s h a l l  have  t h e  r ight :  t o  demand t h a t  

one  of  t h e  t e s t s  p rov ided  f o r  i n  s u b s e c t i o n  ( 2 )  nwst  
be g i v e n  him,  and 

2 .  t h e  r e s u l t s  of such  test  s h a l l  be a d m i s s i b l e  i f  of f e r c d  
by thi l  d e f e n d a n t  and s l ~ a l l  be  consiclered w i t h  o t h e c  
c u n ~ p c t e u t  evi.deilce i .n d e t e r m i n i n g  t h e  i nnocence  o r  g u i l t  
of t h e  d e f e n d a n t ,  and 

d .  1. t h e  p e r s o n  c h a r ~ e d  s h a l l  Lc a d v i s e d  of h i s  r i g h t  t o  
re fuse  t o  t a k e  any  t e s t  p rov ided  f o r  i n  t h i s  a c t ,  and 

2 .  t l i e  r e fusa l  on t h e  p a r t  of any p e r s o n  t o  submi t  t o  any 
such  t e s t  s h a l l  n o t  be a d m i s s i b l e  i n  any  c r i m i n a l  p ro-  
s ecu t i . on  r e l a t i n g  t o  d r i v i n g  a v e h i c l e  whi.le unde r  t h e  
i n f  l .cence of  i n t o x i c a t i n g  l i q u o r ,  and 

L-- 5 5. t h a  p r o v i s i o n  o f  t h i s  s c c t i o n  s h a l l  c o t  be  c o n s t r u e d  as 
l i m i t i n 2  t h e  i n t r o d u c t i o n  of any o t h e r  competen t  e v i d e n c e  
b e a r i n g  upoil t h e  q u c s t i o ~ l  of  whe thc r  o r  n o t  t h e  d e f e n d a n t  .r17as 
urider t h e  i n f l u e n c e  of i n t o x i c a t i n g  l i q u o r .  



If 
1. a person o p e r a t e s  a  ve.hic1e upon any highway o r  any o t h e r  ' 

p l a c e  open t o  t h e  g e n e r a l  p u b l i c ,  i n c l u d i n g  any a r e a  des ig -  
na ted  f o r  t h e  parking of motor v e h i c l e s ,  w i t h i n  t h i s  s t a t e ,  and 

2 ,  due t o  consumption of i n t o x i . c a t i n g  l i q u o r ,  n a r c o t i c  d r u g s ,  
b a r b i t a l  o r  any d e r i v a t i v e  o r  b a r b i t a l ,  he h a s  v i s i b l y  
impaired h i s  a b i l i t y  t o  o p e r a t e  t h e  v e h i c l e ,  

then  
3 .  t h a t  o p e r a t i o n  of t h e  v e h i c l e  i s  unlawful  and pun i shab le  as 

provided i n  t h i s  s e c t i o n ,  and 
4 .  i f  

a .  a  person i s  charged v i t h  v i o l a t i n g  s e c t i o n  6252, 
then  
b ,  a f i n d i n g  of g u i l t y  sha l l .  be per1,l issible under t h i s  sec t i .on ,  

and 
5 .  ally person conv ic ted  of a v i o l a t i . o n  of t h i s  s e c t i o n  may be 

imprisoned i n  t h e  county j a i l  f o r  not  more than 90 days o r  
f i n e d  not  more than  $100.00, o r  b o t h ,  t o g e t h e r  w i t h  c o s t s  
of p r o s e c u t i o n ,  and 

6 ,  on a  second and subsequent c o n v i c t i o n  t1nde.r t h i s  s e c t i o n  o r  
a  l o c a l  o rd inance  s u b s t a n t i a l l y  corresponding t h e r e t o ,  he  
may be imprisoned f o r  no t  more than  1 y e a r  o r  f i n e d  no t  t o  
exceed $1,000,00,  o r  bo th ,  and 

7 .  t h e  d i v i s i o n  of d r i v e r  and v e h i c l e  services, w i t h i n  10  days  
a f t e r  t h e  r e c e i p t  of a p r o p e r l y  prepared a b s t r a c t ,  shall 
record  4 p o i n t s  f o r  each c o n v i c t i o n  under t h i s  s e c t i o n .  
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