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INTRODUCTION 

This i s  t h e  f i n a l  r e p o r t  on the b a s i c  f i v e  year c o n t r a c t  between 
NASA and t h e  Indiana Un ive r s i ty  Foundation invo lv ing  the  experimental  
e f f o r t s  a t  a t t empt ing  t o  t r a n s f e r  technology from a University-based 
information c e n t e r .  The r e p o r t  i s  d iv ided  i n t o  four  s e c t i o n s .  The f i r s t  
s e c t i o n  i s  a summary of a c t i v i t y  a t  t h e  Center  f o r  t h e  f o u r t h  q u a r t e r  of 
1967. 

The second s e s s i o n  d i s c u s s e s  t h e  e f f o r t s  made with va r ious  t r a n s f e r  
mechanisms, shows va r ious  c h a r t s  which i n d i c a t e  successes  and f a i l u r e s  of 
t h e  mechanisms explored,  and summarizes t h e  t r a n s f e r  a c t i v i t y  over t h e  
f i v e  year  pe r iod .  The t h i r d  sec t ion  d i s c u s s e s  a c t i v i t y  l e v e l s ,  t r e n d s  i n  
a c t i v i t y ,  company renewal d a t a ,  and v a r i o u s  o t h e r  i n d i c a t o r s  from t h e  
p o i n t  of view of meeting t h e  market t e s t .  The f o u r t h  s e c t i o n  i s  a summary 
of t he  f i v e  yea r  experiment.  

I. Hiph l igh t s  of A c t i v i t i e s  f o r  Fourth Quar t e r ,  1967 

During t h i s  q u a r t e r ,  and through January 15, 1968, t h i r t e e n  company 
memberships came up f o r  renewal.  A l l  t h i r t e e n  companies renewed t h e i r  
memberships wi th  t h e  Center under t h e  new u n i t - c o s t  f e e  schedule .  There 
have been no membership terminations f o r  seven consecut ive months. 

I n  a d d i t i o n  t o  the t h i r t e e n  renewals, s i x  new f i rms became members 
wi th  the Center .  These f i rms a r e :  

1. Ashland O i l  Refining Company 
2.  Hobart Brothers Technical  Center 
3 .  Cla rk  Equipment Company 
4 .  Delco-Remy Engineering Center  
5 .  NIBCO, Incorporated 
6 .  The S t e e l c r a f t  Manufacturing Company 

A s  of January 15,  1968, t h e  Center maintained membership with a t o t a l  
of 70 f i rms .  Add i t iona l ly  14 other f i rms and o rgan iza t ions  a r e  us ing  the  
s e r v i c e s  of A M C  on a pay-as-you go b a s i s  o r  under a s p e c i a l  arrangement 
which does no t  i nc lude  payment of t h e  convent ional  $150.00 annual member- 
s h i p  f e e .  These f i rms pay f e e s  t o  t h e  Center  i n  accord with the r a t e  f o r  
non-members. The y e s e n t  ARAC fee schedule  h e a v i l y  favors  a membership 
arrangement i n  t h a t  t h e  c o s t  f o r  each s e r v i c e  element i s  one-third l ess .  

On January 1, 1967, ARAC had 48 r e g u l a r  member companies. Throughout 
1967 a s  the ann ive r sa ry  d a t e  f o r  membership renewal approached, each of 
t h e s e  48 companies was asked t o  renew t h e i r  membership i n  accord wi th  t h e  
c u r r e n t  ARAc f e e  schedule which has been designed so  t h a t  t he  f e e  f o r  each 
s e r v i c e  element would cover  the  cost  of providing t h a t  s e r v i c e .  S t a t e d  
o the rwise ,  each i n d i v i d u a l  s e rv i ce  element was forced t o  s t and  on i t s  own 
m e r i t  a s  people i n  the  ARAC member f i rms had t o  make a d e c i s i o n  on whether 
o r  n o t  t o  renew t h a t  p a r t i c u l a r  s e rv i ce  element.  Because of t h i s  f l e x i -  
b i l i t y ,  g ros s  clmnges i n  t h e  amount and mix of s e r v i c e  elements were made 
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a s  each company renewed. However, only t h r e e  of t h e  f o r t y - e i g h t  companies 
d i d  no t  continue t h e i r  membership wi th  ARAC i n  1967. 
f i v e  new firms became members of A U C  t o  b r ing  the  t o t a l  number of  member 
companies t o  seventy a s  of  January 15, 1968. 

Add i t iona l ly ,  twenty- 

I 
1 
I[ 

Figue 1-1 shows t h e  summary of a c t i v i t y  h i g h l i g h t s  f o r  the  f o u r t h  
q u a r t e r  1967. It i s  apparent  from t h i s  t a b l e  t h a t  a l l  f i rms  have now 
renewed under t h e  new u n i t  c o s t  f e e  schedule .  The decrease  i n  a c t i v i t y  
which had been observed du r ing  previous q u a r t e r s  (as  more of  t he  member 
f i rms were opera t ing  under t h e  new f e e  schedule)  d i d  not  appear  du r ing  t h i s  
q u a r t e r .  I n  s e v e r a l  of t h e  s e r v i c e s  the  t r end  has  been reversed  and a c t i v -  
i t y  i s  once again inc reas ing .  This  i s  encouraging because t h e  Center  has  
t h e  c a p a b i l i t y  a t  i t s  p resen t  s t a f f - l e v e l  t o  handle approximately t h r e e  
t imes t h e  amount of a c t i v i t y  a s  i s  p r e s e n t l y  i n  the  system (see  previous 
q u a r t e r l y  r epor t  f o r  d i s c u s s i o n ) .  
has  ceased and i nc reases  a r e  be ing  observed hhere i s  every reason  t o  
b e l i e v e  t h a t  t h e  Center w i l l  r each  a po in t  a t  some t i m e  i n  t h e  f u t u r e  where 
i t  w i l l  generate  enough income t o  c a r r y  on a l l  of i t s  ope ra t ions  from t h i s  
source  of revenue. 

Now t h a t  t h e  decrease  i n  a c t i v i t y  l e v e l  

I n  an e f f o r t  t o  c r e a t e  a n a t i o n a l  image f o r  Technology U t i l i a a t i o n  
through an RDC and i n  e f f o r t  t o  encourage new membership, ARAC cont inues  
t o  perform various promotional a c t i v i . t i e s .  Also,  t h e  number of persons 
i n t e r e s t e d  i n  l e a r n i n g  about t h e  a c t i v i t i e s  of  our  Center  cont inues  t o  
grow a s  persons from var ious  o rgan iza t ions  and f i rms  cont inue  t o  v i s i t  t h e  
ARAC i n s t a l l a t i o n  i n  o rde r  t o  i n s p e c t  our  ope ra t ion  f i r s t  hand. A l i s t  of  
v i s i t o r s  t o  ARAC and the  c e n t e r ' s  promotional a c t i v i t y  f o r  t he  f o u r t h  
q u a r t e r ,  1967, i s  shown i n  Table 1 -2 .  
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M r  . 
M r  . 
M r  . 
M r  . 
M r  . 
M r  . 
M r  . 
M r  . 

TABLE 1-2 

VISITORS TO ARAC AND PROMOTIONAL ACTIVITY 

FOURTH QUARTER, 1967 

V i s i  t o r s  

John Jund t 
Steve B u t t r e s s  
Robert Duff y 
Richard Barnes 
George Howick 
Donald R.  Booze 
E .  Vanlormnel 
Henri M u l l e r  

S t a t e  of Ohio Technical  Se rv ices  
S t a t e  of Ohio Technical  Se rv ices  
NASA/TUD 
NASA/TUD 
NASA/TUD 
Donald R .  Booze and Assoc ia t e s  
Un ive r s i ty  c,f Ghent, Belgium 
Unive r s i ty  trf Ghent, Belgium 

Promotional A c t i v i t y  

October 

10/2-10/5/67 
10/2-10/5/67 
10/19/67 
10/19/67 
10/19/67 
10/25/67 
12/6/67 
12/6/67 

P r e s e n t a t i o n  a t  Indiana Manufacturers Assoc ia t ion  A. M. Weimer 

November 

ARAC Fall Meeting, Indiana Un ive r s i ty  
I l l i n o i s  S t a t e  Technical S e r v i c e s  Conference (Peoria)  R. W .  Counts 

J. DiSalvo/Staff  

December 

Planning meeting wi th  DISC r e :  Urban S t u d i e s  

T r i a l  Membershiips f o r  11 I l l i n o i s  Firms 

C .  Mullis/R. H a l l /  
A .  M. Weimer 

J. DiSalvo/Staff  
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11. Trans fe r  Mechanisms Employed 

Throughout t he  f i v e  year  h i s t o r y  of ARAC v a r i o u s  approaches have 
been taken toward meeting t h e  primary o b j e c t i v e  of t r a n s f e r r i n g  t h e  
r e s u l t s  of government-sponsored research t o  the  p r i v a t e  i n d u s t r i a l  s e c t o r .  
Some o f  t h e  t r a n s f e r  mechanisms attempted have not  l i v e d  up t o  expect&- 
t i o n s  and a r e  no longer  employed by t h e  Cen te r .  These inc lude  a t t empt s  such 
a s  conduct ing seminars i n  s p e c i a l  a r e a s ,  formation o f  "brainstorm" teams t o  
so lve  p a r t i c u l a r  problems and o the r  s i m i l a r  a c t i v i t i e s .  Although these  

people i n t e n s i v e "  type of t r a n s f e r  mechanisms d i d  achieve good r e s u l t s  on 
occas ion ,  i t  turned out  t h a t  t h i s  type of a c t i v i t y  i s  extremely expensive.  
The gene ra l  f e e l i n g  of p a r t i c i p a n t s  i n  these  programs i s  t h a t  information 
t r a n s f e r  mechanisms of t h i s  type a re  b e t t e r  received when conducted by a 
p r o f e s s i o n a l  s o c i e t y  o r  o t h e r  s i m i l a r  agency t h a t  d e a l s  w i th  a ve ry  s p e c i a l -  
i zed  segment of technology. 

I I  

However, a number of t r a n s f e r  mechanisms t e s t e d  did indeed seem t o  be 
s u c c e s s f u l  and were w e l l  r ece ived .  A s  t h e s e  mechanisms were p e r f e c t e d ,  
they were brought "on l i n e "  and included a s  a r e g u l a r  ARAC s e r v i c e .  L i s t e d  
below i s  a b r i e f  d e s c r i p t i o n  of each t r a n s f e r  mechanism (or  s e r v i c e )  
c u r r e n t l y  employed by ARAC along with some comments which s e r v e  t o  put  
t h e  reason f o r  i t s  e x i s t e n c e ,  i t s  acceptance,  and i t s  c o n t i n u a t i o n  i n  
proper c o n t e x t .  

ARAC RETROSPECTIVE SEARCH SERVICE 

This  s e r v i c e  i s  used by a company i n  an  at tempt  t o  l o c a t e  information 
t h a t  may supply a complete (or  a t  l e a s t  p a r t i a l )  answer t o  a p a r t i c u l a r  
t e c h n i c a l ,  managerial ,  o r  marketing problem. I n  an at tempt  t o  f i n d  t h e  
answer t o  a s ea rch  q u e s t i o n ,  a l l  the r e sources  of ARAC a r e  brought t o  bea r  
on each p a r t i c u l a r  problem submitted.  These r e sources  inc lude  t h e  techni-  
c a l  and managerial  s t a f f  of t he  Center,  t he  computerized and manual i n f o r -  
mation f i l e  sources  of t h e  Center ,  aad t h e  n a t i o n a l  network of s p e c i a l i z e d  
information c e n t e r s ,  government l a b o r a t o r i e s ,  u n i v e r s i t y  s p e c i a l i s t s  and 
o t h e r  sources  wi th  which ARAC personnel have b u i l t  r a p p o r t  throughout i t s  
f i v e  yea r s  of e x i s t e n c e .  

The s e r v i c e  has a problem solving focus seeking t o  i s o l a t e  information 
r e l e v a n t  t o  s p e c i f i c  company problems. Sub jec t s  range from broad " s t a t e  of  
t h e  a r t "  surveys t o  s p e c i f i c ,  well-defined narrow problem s i t u a t i o n s .  The 
r eade r  i s  r e f e r r e d  t o  Table 11-1 f o r  a s e l e c t e d  l i s t i n g  of s ea rch  t i t l e s  
t h a t  s e r v e s  t o  i n d i c a t e  the  broad spectrum of problems submit ted.  

Search r e s u l t s  a r e  analyzed and evaluated by an ARAC s p e c i a l i s t  i n  
t he  a p p r o p r i a t e  d i s c i p l i n e  and a s h o r t ,  " semi - in t e rp re t a t ion"  r e p o r t  i s  
always included along wi th  cop ie s  %>f p e r t i n e n t  r e p o r t  a b s t r a c t s ,  names of 
knowlcdgeable i n d i v i d u a l s ,  and other  information deemed r e l e v a n t  t o  t h e  
s o l u t i o n  of  the problem. 
i n  depth and by d i r e c t  i n t e r a c t i o n  between the  ARAC s p e c i a l i s t  and t h e  
(.onipany's s t a f f .  

The e n t i r e  process  i s  c h a r a c t e r i z e d  by i n q u i r y  

Tabl t '  11-2 i s  a f i ; e  year summary of a l l  s e r v i c e s  o f f e r e d  by A R A C .  
AS shown i n  t i l e  t a b l e ,  a t o t a l  i f 3,000 qeparaLe and indivir lugl  cu:tom 
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TABLE 11-1 

SELECTED LIST OF RETROSPECTIVE SEARCH TITLES 

F a i l u r e  Theor ies  
Energy Absorbing Devices 
Methods of Tra in ing  Technical  People 
Stereoscopic  Disp lay  Systems 
Human Environmental E f f e c t s  
Ripper Design 
Percussive Welding 
Apparatus f o r  Learning Research 
Methods of Monitoring Sewage Flow 
Bir thda te  and Place  of  Wernher Von Braun 
R & D Decis ion Making 
Moisture Detec t ion  i n  Wood Veneer 
Underwater Sound De tec t ion  and Propagat ion 
P rope r t i e s  of Radon and Xenon 
Power S c r e w s  
Non-Stick 0-Ring S e a l s  
Resul t s  of AF Con t rac t  AF-33161513747 
Survey of F lu id  Ampl i f ie rs  
Non-Destructive Tes t ing  
Synoptic Vesicles 
Fiber  Opt ics  
P las t ic - to-Meta l  Bonding Techniques 
Dental  Heal th  Survey 
Rec onna i s  sanc e 
Numerical Analys is  of  Heat T rans fe r  
Design of Permanent Magnets 
Relaxat ion m e w  
Chicken E a t e r ' s  Survey 
Techniques of Informat ion  R e t r i e v a l  
P l an t  and Labora tory  Loca t ion  Theory 
Flame Retardant  P a i n t  
Pyro lys i s  of FVC 
Biomedica 1 Ul t r a son ic s  
Zero-Gravity Fuel  Measurement 
A r t i f i c i a l  Heart  Physiology 

G 
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r e t r o s p e c t i v e  sea rches  have been conducted by ARAC i n  i t s  f i r s t  f i v e  yea r s  
of e x i s t e n c e .  It i s  i n t e r e s t i n g  t o  note  t h a t  j u s t  p r i o r  t o  i n t r o d u c t i o n  
o f  t h e  u n i t  charge f e e  schedule ,  t h i s  s e r v i c e  had swelled t o  t h e  p o i n t  where 
ARAC received 6.52 sea rch  r e q u e s t s  pe r  company, pe r  q u a r t e r  i n  the  second 
q u a r t e r  of 1966. Even wi th  adopt ion of t he  u n i t  f e e  schedule ,  t h i s  s e r v i c e  
has  fared q u i t e  w e l l  a l though t h e  average number of r e q u e s t s  gar company 
by q u a r t e r s  is down s u b s t a n t i a l l y  now t h a t  each r e q u e s t  i nvo lves  a $70 f e e .  
Other f a c t o r s  played a r o l e  i n  reducing the volume of a c t i v i t y  f o r  t h i s  
s e r v i c e .  F i r s t ,  many of t he  new ARAC members a r e  small  f i rms and do n o t  
r e q u i r e  t h i s  s e r v i c e  f r e q u e n t l y .  Secondly, a f t e r  January,  1967, a l l  
searches performed f o r  government agenc ie s ,  u n i v e r s i t y  f a c u l t i e s  and o t h e r  
RDC’s  were not included i n  the  t o t a l .  Both of t h e s e  f a c t o r s  tended t o  
lower the f i g u r e  f o r  average r e q u e s t s  $er company, pe r  q u a r t e r .  

There i s  no doubt t h a t  t h i s  s e r v i c e  i s  a s i g n i f i c a n t  one i n  t r a n s -  
f e r r i n g  technology and companies seem t o  be w i l l i n g  t o  pay a f e e  s u f f i c i e n t  
t o  cover t h e  c o s t  of t h e  s e r v i c e ,  a l though they tend t o  be more e e l e c t i v e  
i n  submit t ing r e q u e s t s  when t h i s  c r i t e r i o n  i s  a p p l i e d .  A r e c e n t  a u d i t  o f  
ARAC u s e r s  a l s o  ind ica t ed  t h a t  t h i s  s e r v i c e  r ece ived  t h e  h i g h e s t  va lue  
r a t i n g  of a l l  s e r v i c e s  provided by ARAC. 

SELECTIVE DISSEMINATION OF INFORMATION - CUSTOM PROFILES 

The primary purpose of t h i s  s e r v i c e  i s  t o  keep company people aware 
of new r e p o r t s  appearing i n  the  l i t e r a t u r e  i n  t h e i r  s p e c i f i e d  a r e a  o f  
i n t e r e s t .  As  such t h i s  s e r v i c e  se rves  both a c u r r e n t  awareness and a n  
idea gene ra t ing  func t ion .  I n  o r d e r  t o  use t h i s  pe rv ice  a company person 
(or  group of people) d e f i n e  t h e i r  a r e a  o f  i n t e r e s t  t o  an ARAC s p e c i a l i s t  
i n  t he  appropr i a t e  d i s c i p l i n e .  As  ARAC r ece ives  i t s  p e r i o d i c  updates  t o  
i t s  information warehouse, t h e  ARAC s p e c i a l i s t s  monitors and sea rches  (with 
the  a i d  of a computer) t h e  new m a t e r i a l  and s e l e c t s  those r e p o r t s  r e l e v a n t  
t o  the i n t e r e s t  p r o f i l e  a s  de f ined  by t h e  company person. The company 
person is  a l e r t e d ,  v i a  a b s t r a c t s ,  t o  t h e  e x i s t e n c e  of t h e  newly r ece ived  
r e l e v a n t  r e p o r t s  a t  convenient i n t e r v a l s  ( u s u a l l y  twice-monthly). 

This s e r v i c e  was a l s o  wel l - received by ARAC u s e r s .  The d a t a  i n  Table 
11-2 show t h a t  i n  t he  second q u a r t e r  of 1966, t h e r e  were 323 custom p r o f i l e s  
i n  t h e  ARAC system f o r  an average of 6 . 9 4  p r o f i l e s  p e r  member company. A s  
ARAC member companies were forced t o  renew under t h e  u n i t - c o s t  f e e  schedule ,  
those custom p r o f i l e s  of only marginal va lue  were d e l e t e d .  The reason i s  
t h a t  the c o s t  f o r  t h i s  s e r v i c e  ranges from $200 t o  $1,300 annua l ly  p e r  
p r o f i l e ,  depending p r i m a r i l y  on how broad an i n t e r e s t  a r e a  i s  d e f i n e d .  

I n  s p i t e  o f  t h e  h igh  c o s t  involved f o r  t h i s  customized current-aware- 
ness  s e r v i c e ,  167 custom p r o f i l e s  a r e  s t i l l  a c t i v e  i n  t h e  ARAC system. 
This i s  t r u e  even though a number of t h e s e  p r o f i l e s  were being supp l i ed  
t o  o t h e r  RDC’s  which have s i n c e  d r a s t i c a l l y  reduced the  amount of t h i s  
s e r v i c e  they were t a k i n g .  The number of custom p r o f i l e s  per  member f i r m  
i s  down t o  2.38, due i n  l a r g e  p a r t  because most of t he  new f i r m s  added a r e  
sma l l e r  and have p o t e n t i a l l y  less  use f o r  t h i s  r e l a t i v e l y  expensive c u r r e n t -  
awareness scx-vicc.. Neve r the l e s s ,  t h i s  s e r v i c e  i s  he ld  &n high r&gard by a 
number of  ARAC usc’ss and c o n t i n u a t i o n  of it is c e r t a i n l y  e s s e n t i a l .  
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SELECTIVE DISSEMINATION OF INFORMATION - STANDARD INTEREST PROFILE (SIP) 

A s  ARAC developed a l a r g e r  and l a r g e r  base  of customized i n t e r e s t  
p r o f i l e s ,  t he  Center '& s p e c i a l i s t s  became aware o f  t h e  emergence of many 
a r e a s  of  government r e p o r t  l i t e r a t u r e  which experienced a h igh  index of 
i n t e r e s t .  Accordingly a group of  Standard I n t e r e s t  P r o f i l e s  (SIP) were 
de f ined  by t h e  ARAC s t a f f  and then developed i n  those  a r e a s  of h igh  i n t e r e s t .  
Thus t h e s e  SIP's a r e  e s s e n t i a l l y  operated i n  t h e  same manner a s  custom 
p r o f i l e s  except  t h a t  an  ARAC s t a f f  member d e f i n e s  t h e  i n t e r e s t  a r e a  r a t h e r  
than  a company person.  Another d i f f e rence  between the  two i s  t h a t  t h e  o u t p u t  
of  a p r o f i l e  may be s e n t  t o  numerous p l aces  r a t h e r  t han  t o  a s i n g l e  ma i l ing  
p o i n t  t hus  a l lowing  a member company t o  se rve  those  i n t e r e s t s  which f a l l  i n  
t hese  gene ra l  a r e a s  a t  a cost much less  than  t h a t  f o r  customized p r o f i l e s .  
The t h r e e  major d i sadvantages  o f  custom p r o f i l e s  a r e :  

(1) high  c o s t  
(2)  t i m e  requirement  on t h e  p a r t  of  t h e  u s e r  t o  d e f i n e  i n t e r e s t  
(3 )  l i m i t e d  a b i l i t y  o f  t h e  Center t o  provide custom p r o f i l e s  due 

t o  t i m e  demands on the s t a f f  

A l l  t h r e e  o f  t hese  a r e  overcome with t h e  s tandard  p r o f i l e  approach on ly  a t  
t h e  expense of a u s e r  poss ib ly  taking a p r o f i l e  which i s  approximately 
h i s  a r e a  of i n t e r e s t ,  b u t  i s  n o t  h i s  custom s t a t e d  i n t e r e s t .  

A s  of January,  1968, a t o t a l  of  56 SIP a r e a s  have been def ined  and 
a r e  a v a i l a b l e  from ARAC. The t i t l e  of  each SIP a r e a  and a b r i e f  d e s c r i p t i o n  
of  t h e  56 a r e a s  now a v a i l a b l e  a r e  l i s t e d  i n  Table  11-3. 

The da ta  i n  Table  11-2 i n d i c a t e  t h a t  t h e  Standard I n t e r e s t  P r o f i l e s  
have been ve ry  w e l l  r ece ived  and accepted.  
t h e r e  were twice a s  many subsc r ip t ions  t o  S IP ' s  a s  t h e r e  were f o r  custom 
p r o f i l e s .  Recent ly  t h e  base o f  coi,erage f o r  t h e  s t anda rd  i n t e r e s t  p r o f i l e s  
h a s  been increased  t o  inc lude  most government r e p o r t  l i t e r a t u r e  (STAR, IAA, 
NSA, and USGRDR) a s  w e l l  a s  s e l ec t ed  open l i t e r a t u r e  sou rces .  It i s  a n t i -  
c i p a t e d  t h a t  t h i s  w i l l  s i g n i f i c a n t l y  enhance t h e  v a l u e  of t h i s  s e r v i c e  a s  
no o t h e r  source  a t  t h e  p re sen t  time i s  a b l e  t o  o f f e r  a s  complete a coverage 
of  government r e p o r t  l i t e r a t u r e  for  $80.00 annual ly .  

I n  j u s t  one y e a r  o f  a v a i l a b i l i t y ,  

A s  a f i n a l  thought ,  i t  shou1d;be noted t h a t  t h e  combined r e s u l t  o f  
bo th  s tandard  and custom p r o f i l e s  i s  t h a t  ARAC has  run  28,020 i n d i v i d u a l  
c u r r e n t  awareness searches  i n  i t s  f i r s t  f i v e  yea r s  o f  e x i s t e n c e .  

INDUSTRIAL APPLICATIONS SERVICE ( IAS)  

A s  members of the  ARAC t echn ica l  s t a f f  s o r t  through t h e  8,000 - 9,000 
new r e p o r t s  each month i n  t h e i r  SDI and r e t r o s p e c t i v e  sea rch  a c t i v i t i e s ,  
c e r t a i n  r e p o r t s  a r e  i d e n t i f i e d  which seem t o  have a ve ry  high p o t e n t i a l  f o r  
i n d u s t r i a l  a p p l i c a t i o n .  The ARAC s t a f f  t akes  note  of t hese  r e p o r t s ,  w r i t e s  
a b s t r a c t s  f o r  them i f  none e x i s t s ,  and then  announce t e n  each week i n  t h e  
T!\ . lustr ia l  App l i ca t ions .  Each week t e n  t o  twenty Tech B r i e f s  a r e  a l ~ c  s e n t  
w i th  t h i s  s e r v i c e .  Thus t h e  service r e p r e s e n t s  a combination of  technology 
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Notes on The 

STANDARD INTEREST PROFILES 

SIP-02  CRYSTAL GROWTH. 
of c r y s t a l l i n e  m a t e r i a l s  f o r  l a s e r s  o r  f o r  e l e c t r o n i c  components. 

Most of t h e  work r epor t ed  d e a l s  w i t h  growth 

SIP-03 CARBON AND GRAPHITE. 
g r a p h i t e  and c a r b i d e  m a t e r i a l s ,  u s u a l l y  f o r  s t r u c t u r a l  use .  

Product ion  and a p p l i c a t i o n  o f  carbon,  

SIP-04 PHYSICAL METALLURGY. This  was designed f o r  t h e  m e t a l l u r g i s t  
engaged i n  examination of t h e  mic ros t ruc tu re  of me ta l s ,  p a r t i c u l a r l y  
l a b o r a t o r y  a n a l y s i s .  Much m a t e r i a l  concen t r a t e s  on methods of 
a n a l y s i s .  

SIP-05 POWDER METALLURGY. The p r o f i l e  i s  thought  t o  be  u s e f u l  t o  
persons designing p a r t s  made from powdered m a t e r i a l s  and t o  f i rms  
engaged i n  the  manufacture of  powdered meta ls  and products  formed 
from them. 

SIP-06 HIGH TEMPERATURE APPLICATIONS OF METALS. The r e p o r t s  
i d e n t i f i e d  have been found u s e f u l  t o  e n g i n e e r s ' d e s i g n i n g  o r  con- 
s t r u c t i n g  high-temperature  process  equipment. 

SIP-07 MATERIALS J O I N I N G  TECHNOLOGY. Design eng inee r s  u s u a l l y  
f i n d  t h i s  of most b e n e f i t .  Welding and b raz ing  techniques  a r e  
d i scussed  i n  most r e p o r t s ,  bu t  r e p o r t s  on s t r u c t u r a l  adhes ives  
or unique jo in ing  methods a r e  a l s o  inc luded ,  

SIP-08 MATERIAL FORMING AND MACHI'JING. Chemical m i l l i n g ,  l a s e r  
machining, u l t r a s o n i c  d r i l l i n g  and c u t t i n g ,  e l e c t r o n  beam machining, 
and l a t h e  opera t ions .  Explosive forming, magnetic forming and 
o t h e r  novel forming techniques .  
des igne r s  o r  t o  machin is t s  working w i t h  d i f f i c u l t - t o - f a b r i c a t e  
m a t e r i a l s .  

The p r o f i l e  i s  of most v a l u e  t o  

SIP-09 MICROANALYSIS AND PROPERTIES OF ENGINEERING MATERIALS . 
This  p r o f i l e  i d e n t i f i e s  r e p o r t s  on p r o p e r t i e s  of m a t e r i a l s  which 
should be of i n t e r e s t  t o  m e t a l l u r g i s t s  and des ign  eng inee r s .  
Typica l  r e p o r t s  d i s c u s s  c rack  propagat ion,  creep, f a t i g u e ,  p l a s t i c  
deformation and e f f e c t s  of thermal  o r  mechanical l oads  on m a t e r i a l s  
p r o p e r t i e s .  

SIP-10 NON-DESTRUCTIVE TESTING. This  a r e a  i s  growing i n  p o p u l a r i t y .  
Organizat ions d e r i v i n g  t h e  most b e n e f i t  from t h e  p r o f i l e  a r e  those  
which must test expensive items of equipment , whether  t h e s e  items 
be  products  s o l d  o r  equipment use'd i n  process ing .  
found r e l a t i n g  t o  both e l e c t r o n i c  and mechanical equipment.  

Repor ts  a r e  

SIP-11 CORROSION AND PROTECTIVE COATINGS. This  SIP i n c l u d e s  a l l  
forms of me ta l l i c  co r ros ion ,  c o r r o s i o n  mechanisms and c o r r o s i o n  
d e t e c t i o n .  Most p r o t e c t i v e  measures invo lve  c o a t i n g s ,  bo th  
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o rgan ic  and ino rgan ic .  
i deas  f o r  d e a l i n g  wi th  c o r r o s i o n  measurement and prevent ion .  

Many r e p o r t s  a r e  an  e x c e l l e n t  source  of 

SIP-13 BEARINGS AND LUBRICANTS. A l l  k inds  of bea r ings  and l u b r i c a n t s  
which a r e  developed by f e d e r a l  programs a r e  d i scussed .  Most r e p o r t s  
d e a l  w i t h  problems i n  unusual  envi.ronments and they a r e  a source  of  
i d e a s  f o r  bea r ing  des ign  and l u b r i c a n t  s e l e c t i o n  i n  very  d i f f i c u l t  
a p p l i c a t i o n s .  

SIP-15 FLUID FLOW ANALYSIS, The p r o f i l e  i s  in tended  f o r  persons  
t a k i n g  a n  a n a l y t i c a l  approach t o  problems of f l u i d  flow. Gaseous, 
l i q u i d ,  and two-phase flow. Flow measurement problems. Techniques of 
mathematical  a n a l y s i s .  Appl ica t ions  i n  f u e l  f low, h y d r a u l i c  systems 
and pneumatic c o n t r o l s .  Inc ludes  r e p o r t s  on f l u i d  a m p l i f i c a t i o n  
and f l u i d  l o g i c  s y s t e m .  

SIP-16 HYDROCARBON FUELS AND COMBUSTION. 
b l end ing ,  s t o r a g e  p r o p e r t i e s ,  con'iamination--sometimes by micro- 
organisms, and a n a l y s i s  of combustion products .  Combustion s t u d i e s  
and in s t rumen ta t ion  used. Most r e p o r t s  a r e  on a v i a t i o n  f u e l s ,  
b u t  do n o t  d i s c u s s  e x o t i c  rocke t  f u e l s .  

SIP-17 AIR-WATER POLLUTION AND INDUSTRIAL SAFETY. De tec t ion  and 
measurement of f o r e i g n  substances i n  a i r  and wa te r ,  water  r ec l ama t ion  
systems,  r a d i a t i o n  hazards  and chemical t o x i c i t y  s t u d i e s .  Most s t u d i e s  
r e f e r  t o  environmental  p u r i f i c a t i o n  and s a f e t y  requirements  i n  smal l  
systems, a i r c r a f t  and submarines, f o r  example, and a few d e a l  w i t h  
p o l l u t i o n  of i n d u s t r i a l  complexes. 

Fue l  composi t ion and 

SIP-18 ANALYTICAL CHEMISTRY. Both in s t rumen ta l  a n a l y s i s  and w e t  
chemis t ry  methods a r e  d iscussed  i n  r e p o r t s ,  b u t  t h e  b e s t  r e p o r t s  
d e s c r i b e  in s t rumen ta t ion  f o r  making ana lyses  e i t h e r  more a c c u r a t e l y  
or  more qu ick ly  than has  previously been done. Repor ts  a re  
s e l e c t e d  f o r  t h e  a n a l y t i c a l  chemist .  

SIP-19 REINFORCED COMPOSITE MATERIALS. 
materi,ils a r e  d i scussed - -me ta l l i c ,  ceramic andt p l a s t i c ;  b u t  most 
of  the w r i t i n g  i s  on r e in fo rced  p l a s t i c s .  
p r e p a r a t i o n  and t e s t i n g .  
manufacture.  

A l l  types  of r e i n f o r c e d  

Analys is  o f  p r o p e r t i e s ,  
Reinforcement m a t e r i a l  s e l e c t i o n  and 

SIP-20 POLYMER TECHNOLOGY. This p r o f i l e  i d e n t i f i e s  a l l  r e p o r t s  
d e a l i n g  w i t h  polymer technology eKcept those  appear ing  i n  SIP-19, 
REINFORCED COMPOSITE MATERIALS. rieports u s u a l l y  d i s c u s s  polymers 
developed and t e s t e d  f o r  d i f f i c u l t  a p p l i c a t i o n s ,  s t r u c t u r a l  adhes ives ,  
membranes, d i e l e c t r i c  m a t e r i a l s ,  e t c .  

:'IP-21 TENPERATURE NEASUREMENT. Techniques and dev ices  f o r  tempei a- 
t u r e  measurement, probes,  thei-mocouples thermis  t o r e  pyrometers.  
E r r o r s  in n,easurcment and problenis of d a t a  a ( - q t L s i t i o n  under d i f f i c u l t  
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c o n d i t i o n s .  Repor ts  should be of most i n t e r e s t  t o  persons working 
a t  cryogenic  temperatures  o r  a t  temperatures  above 2000° F. 

SIP-22 VACUUM TECHNOLOGY. The p r o f i l e  i s  p a r t i c u l a r l y  v a l u a b l e  a s  
a cont inuing  survey of t h e  p r o p e r t i e s  of m a t e r i a l s  i n  a vacuum, and 
of t h e  ins t rumenta t ion  used f o r  vacuum work. 

SIP-24 LASER DEVELOPMENTS. App l i ca t ions  of l a s e r s .  In tended  f o r  
t he  r eade r  who wants t o  s t a y  informed of what l a s e r s  can  b e  used 
f o r  wi thout  reading  d e t a i l e d  r e s e a r c h  work i n  t h e  f i e l d .  New 
a p p l i c a t i o n s  f o r  l a s e r s ,  s t a t e - o f - t h e - a r t  r e p o r t s ,  surveys  and 
b i b l i o g r a p h i e s .  

SIP-25 LASER RESEARCH. 
menta t ion  r e l a t e d  t o  l a s e r s .  Together w i t h  SIP-24, complete coverage 
of  u n c l a s s i f i e d  government r epor t ;  on l a s e r s  i s  obta ined ,  and 
t h e r e  i s  e x c e l l e n t  coverage of f o r e i g n  work. 

Exhaust ive coverage of  theory and e x p e r i -  

SIP-26 CRYOGENICS AND SUPERCONDUCTIVITY. 
handl ing  of cryogenic  f l u i d s ,  u s u a l l y  f u e l s  o r  o x i d i z e r s .  About 
h a l f  t h e  r e p o r t s  i d e n t i f i e d  d e a l  w i t h  theory  o r  a p p l i c a t i o n s  of 
superconduct iv i ty .  

L ique fac t ion  p rocesses ,  

SIP-27 LOGIC CIRCUITS. Repor ts  d e a l  w i th  bo th  e l e c t r o n i c  and f l u i d i c  
c i r c u i t s  of t h e  type  being used i n  d i g i t a l  computers and, more . 

broad ly ,  i n  d i g i t a l  c o n t r o l  s y s t e m s .  

SIP-28 INFRARED INSTRUMENTATION. A dev ice -o r i en ted  p r o f i l e  which 
c i t e s  r e p o r t s  on in s t rumen ta t ion  making use  of t h e  i n f r a r e d  p o r t i o n  
of t h e  e lec t romagnet ic  spectrum. The p r o f i l e  has  va lue  f o r  provid ing  
i d e a s  f o r  ins t rumenta t ion  i n  many areas--whether  i n f r a r e d  r a d i a t i o n  
i s  employed o r  n o t .  

SIP-29 PHOTOGRAPHY. 
i n  t h e  development o r  mod i f i ca t ion  of photographic  equipment. Most 
a p p l i c a t i o n s  a r e  the  v i s u a l  r eco rds  of t e s t i n g ,  and a l s o  a e r i a l  
photography. Photography appears  t o  b e  used more i n  government- 
sponsored s c i e n t i f i c  work than  i s  g e n e r a l l y  t r u e  i n  i n d u s t r y .  

The p r o f i l e  i s  designed to s e r v i c e  people  engaged 

SIP-30  DISPLAY SYSTEMS. A p r o f i l e  t o  c i t e  r e p o r t s  about  t h e  d e s i g n  
and development of  d i s p l a y  s y s t e m s ,  and a l s o  t h e  unique m a t e r i a l s  
used .  Reports a r e  u s u a l l y  concerned w i t h  r e p o r t s  employing ca thode  
r a y  tubes ,  bu t  sys t ems  f o r  d a t a  p r i n t i n g ,  xerography,  o r  o p t i c a l  
p r o j e c t i o n  a r e  a l s o  d i scussed .  
may be  p a r t i c u l a r l y  i n t e r e s t e d .  

Manufacturers  of d i s p l a y  equipment 

SIP-31 DATA TRANSMISSION. Reports  a r e  s e l e c t e d  f o r  t h e i r  g e n e r a l  
a p p l i c a b i l i t y  t o  d a t a  t r ansmiss ion  problems, and they  g e n e r a l l y  
d i s c u s s  the  t r a n s m i t t i n g  of exper imenta l  d a t a  from remote l o c a t i o n s ,  
o s u a l l y  by t e l e m e t r y ,  bu t  sometimes by w i r e ,  
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SIP-33 RECORDING SYSTEMS. Data r ' cord ing  i s  t h e  s u b j e c t  of most 
r e p o r t s ,  and a l l  k inds  of recording in s t rumen ta t ion  a r e  d i scussed ;  
magnetic systems predominate, but some r e p o r t s  a l s o  d i s c u s s  g raph ic  
record ing .  

SIP-34 SEMICONDUCTOR DEVICES AND MICROCIRCUIT FABRICATION. This  
p r o f i l e  i s  p r imar i ly  intended t o  s e r v i c e  persons engaged i n  t h e  
d e s i g n  and f a b r i c a t i o n  of microe l$c t ronic  components and dev ices .  
Repor ts  d i s c u s s  m a t e r i a l s  used, f g b r i c a t i o n  nethods,  and r e l i a b i l i t y  
t e s t i n g .  

SIP-35 MICROWAVE SYSTEMS. 
equipment,  p a r t i c u l a r l y  f o r  communication and r ada r .  Microwave 
t r ansmiss ion  technology. 

Development and des ign  of microwave 

SIP-36 RADIO ANTENNAS, TRANSMISSION AND PROPAGATION. The p r o f i l e  
i s  intended t o  be of maximum b e n e f i t  t o  persons concerned w i t h  
commercial r a d i o  communications. A t t enua t ion ,  no i se ,  r e f l e c t i o n ,  
antenna des ign ,  r e f r a c t i o n ,  information theory ,  s i g n a l  r e c e p t i o n  
and r e l a t e d  t o p i c s .  

SIP-37 RADIO COMMUNICATIONS EQUIPMENT. Most of t he  r e p o r t s  d i s c u s s  
components used i n  r . f .  communications equipment,  and t h e  p r o f i l e  
i s  intended t o  s e r v i c e  persons designing and producing r a d i o  equip-  
ment. 

SIP-38 RELIABILITY. The ma jo r i ty .o f  r e p o r t s  d i s c u s s  r e l i a b i l i t y  i n  
t h e  d e s i g n  of  products  wi th  a few r e p o r t s  on q u a l i t y  c o n t r o l  i n  
product ion .  E l e c t r o n i c  equipment i s  u s u a l l y  involved.  

SIP-39 OPERATIONS RESEARCH. This p r o f i l e  i s  intended t o  s e r v i c e  
p r o f e s s i o n a l s  i n  t h i s  f i e l d .  Most r e p o r t s  ' a r e  mathematical ,  and they 
a r e  s e l e c t e d  because they desc r ibe  q u a n t i t a t i v e  techniques of c u r r e n t  
i n t e r e s t  i n  ope ra t ions  r e sea rch .  

SIP-40 COMPUTER INFORMATION SERVICE. Actua l  computer programs a r e  
announ:ed by t h i s  p r o f i l e .  There a r e  t h r e e  t o  f i v e  p e r  month 
s e l e c t e d  f o r  g e n e r a l i t y  of a p p l i c a t i o n  and completeness of docu- 
menta t ion .  Besides the  programs, a b s t r a c t s  of r e p o r t s  on s o f t -  
ware a r e  announced. 
ARAC program l i b r a r y  on c a r d s  or on t ape .  

SIP-41 PERSONNEL MANAGEMENT AND BEHAVIORAL SCIENCE. There a r e  many 

A l l  programs announced a r e  a v a i l a b l e  from t h e  

r e p o r t s  p e r t i n e n t  t o  the  behavior of man i n  a n  i n d u s t r i a l  work 
environment--both managerial  and non-managerial .  
a t  an advanced level so  t h a t  persons d e r i v i n g  b e n e f i t  a r e  u s u a l l y  
i n d u s t r i a l  psychologis t s .  

Most r e p o r t s  a r e  

SIP-43 BIOMEDICAL TECHNOLOGY. 
computer s imula t ion  of phys io logica l  processes ,  ana lyses  of biomedical 

In s t rumen ta t ion  f o r  medical uses ,  



14 
Table  11-3 Con't .  

tes t  d a t a .  The p r o f i l e  i s  intended f o r  persons des igning  biomedical  
equipment or making ex tens ive  use of i t .  

SIP-44 RADIOBIOLOGY. The med ica1 ,e f f ec t s  of r a d i a t i o n .  E f f e c t s  
of r a d i a t i o n  on t i s s u e .  Radiatiori  therapy and use  of r a d i a t i o n  
f o r  d iagnos is .  Heal th  phys ics .  Ch ie f ly  in tended  f o r  medical  
r e s e a r c h e r s .  

SIP-45 TURBINE TECHNOLOGY. A l l  r e p o r t s  d e a l i n g  e x p l i c i t l y  w i t h  
gas  o r  steam t u r b i n e s  and t h e i r  b a s i c  components. 

I 

SIP-47 PROPERTIES OF CERAMIC MATERIALS. Phys ica l  p r o p e r t i e s ,  
s t r u c t u r a l  phenomena, and a n a l y t i c a l  methods f o r  ceramics .  Most 
r e p o r t s  dea l  w i th  b a s i c  r e s e a r c h ,  and t h e  p r o f i l e  should c h i e f l y  
i n t e r e s t  f i rms doing development work w i t h  ceramic m a t e r i a l s .  

SIP-49 CONTROL SYSTEMS ANAT,YSIS. 
systems, mathematical  a n a l y s i s  techniques .  Intended f o r  s c i e n t i s t s  
and engineers  developing c o n t r o l  systems f o r  moving bodies .  

The theory  and des ign  of  c o n t r o l  

SIP-52 SENSORY DEVICES FOR INSTRUMENTATION. Devices used t o  d e t e c t ,  
observe o r  measure a phys i ca l  p roper ty  o r  q u a n t i t y .  Repor ts  a r e  
e x c e l l e n t  sugges t ions  f o r  ways t o  o b t a i n  measurements more a c c u r a t e l y ,  
more quickly o r  under more extreme c o n d i t i o n s  than  has  p rev ious ly  
been poss ib l e .  The p r o f i l e  i s  f o r  those i n t e r e s t e d  i n  in s t rumen ta t ion .  

SIP-55 INDUSTRIAL SYSTEMS MANAGEMENT. Planning and c o n t r o l  of 
manufacturing ope ra t ion  w i t h  emphasis on t h e  use  of computerized 
informat ion  systems. 
ment l i t e r a t u r e .  The r e s u l t  i s  a s e l e c t e d  program of c u r r e n t  
r ead ing  d i r e c t e d  toward managers i n  manufactur ing f i rms .  Minimum - of mathematics.  

A r t i c l e s  a r e  taken  from bo th  open and govern- 

SIP-56 RESEARCH ANT) ENGINEERING MANAGEMENT. Or ien ted  towqrds managers 
of s c i e n t i f i c  and engineer ing  a c t i v i t i e s .  A r t i c l e s  a r e  taken  from 
bo th  open l i t e r a t u r e  and from government reports t o  provide  t h e  manager 
w i t h  a s e l e c t e d  program of t h e  b e s t  i n  c u r r e n t  r ead ing .  

SIP-60 SPACE-AGE ENERGY SOURCES. A con t inu ing  review of t h e  l a t e s t  
work on b a t t e r y  developments,  f u e l  ce l l s  s o l a r  c e l l s ,  thermionic  
power conversion,  e t c .  The purpose of t h e  p r o f i l e  i s  t o  keep t h e  
r eade r  a b r e a s t  of t he  l a t e s t  developments i n  power sou rces  and provide 
r e p o r t s  concerning d i r e c t i o n s  of f u t u r e  work. 

SIP-63 INDUSTRIAL MATHEMATICS. 
e q u a t i o n s ,  a p p l i e d  complex v a r i a b l e s ,  f u n c t i o n a l  a n a l y s i s ,  numerical  
a n a l y s i s  and s t a t i s t i c s .  I t s  purpose i s  t o  provide  r e p o r t s  on 
mathematical  techniques most a p p l i e d  i n  s c i e n t i f i c  and eng inee r ing  
work, and the persons most l i k e l y  t o  b e n e f i t  a r e  mathematicians who 
a r e  consu l t an t s  t o  r e s e a r c h  o r  eng inee r ing  groups.  

Reports  w i l l  cover  d i f f e r e n t i a l  
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SIP-68 HEAT TRANSFER. The p r o f i l e  i s  in tended  f o r  s p e c i a l i s t s  i n  
h e a t  t r a n s f e r  problems. Theory and ana lyses  of  h e a t  t r a n s f e r ,  t h e  
i n t e r r e l a t i o n s h i p s  between m a t e r i a l s  p r o p e r t i e s  and h e a t  t r a n s f e r ,  
and h e a t  t r a n s f e r  problems of unique n a t u r e .  

SIP-70 HOLOGRAPHY. This  a r e a  i s  growing i n  both,  p o p u l a r i t y  and 
volume of l i t e r a t u r e .  Most r e p o r t s  a r e  s t i l l  b a s i c  r e s e a r c h ,  b u t  
a p p l i c a t i o n s  a r e  inc reas ing .  

SIP-71 HUMAN FACTORS ENGINEERING. Repor ts  a r e  s e l e c t e d  f o r  t h e  d e s i g n  
eng inee r ,  d i s c u s s i n g  man-machine i n t e r a c t i o n ,  human responses  t o  
c o n t r o l  systems,  p r e d i c t i o n  of performance, e r r o r  p o s s i b i l i t i e s ,  and 
phys ica l  c a p a b i l i t i e s .  The emphasis i s  on des ign ing  systems t o  f i t  
human l i m i t a t i o n s .  

SIP-73 ADVANCES I N  GEOPHYSICS, GEOLOGY AND OCEANOGRAPHY. The p r o f i l e  
i s  in tended  t o  s e r v i c e  g e o l o g i s t s  engaged i n  work- -e i ther  r e s e a r c h  
o r  p r a c t i c e - - r e l a t e d  t o  o i l  and mtnera l  e x p l o r a t i o n .  In s t rumen ta t ion  
is  d i s c u s s e d ,  and t h e  i n t e r p r e t a t 2 o n  of subsu r face  s t r u c t u r e s  by 
p h y s i c a l  and chemical a n a l y s i s .  

SIP-74 MARKETING INFORMATION SERVICE.. Most of  t h e  r e p o r t s  announced 
a r e  from open l i t e r a t u r e .  The p r o f i l e  provides  a monthly review of 
s e l e c t e d  reading  f o r  market ing execu t ives  and a n a l y s t s  , p a r t i c u l a r l y  
those  who a r e  concerned w i t h  market ing t e c h n i c a l  products .  

SIP-75 STRUCTURAL ANALYSIS TECHNIQUES. Repor ts  a r e  s e l e c t e d  f o r  
mechanical  and c i v i l  des ign  eng inee r s .  
thermal  loads  on s t r u c t u r e s ,  s t ress  a n a l y s i s ,  c r e e p  and d e f l e c t i o n  
of s t r u c t u r e ,  computer -ass i s ted  des ign ,  and s a f e t y  a n a l y s i s .  

E f f e c t s  o f  mechanical  and 

- SIP-76 PSYCHOPHYSIOLOGY. 
i n t e r e s t e d  i n  t h e  i n t e r r e l a t i o n s h i p  between p h y s i o l o g i c a l  c o n d i t i o n s  
and psychologica l  r e a c t i o n s  i n  humans. Tes t ing  systems f o r  
i n t e l l i g e n c e ,  f a t i g u e ,  l e a r n i n g .  E f f e c t s  of drugs  on psychologica l  
p rocesses .  V i sua l  and a u d i t o r y  responses ,  pe rcep t ion ,  e t c .  

The p r o f i l e  i s  in tended  t o  s e r v i c e  r e s e a r c h e r s  

SIP-77 NEUROCHEMISTRY AND BIOCHEMISTRY. Of i n t e r e s t  t o  r e s e a r c h  
workers  concerned wi th  metabolism and b iochemis t ry  of  t h e  b r a i n ,  
b lood  chemis t ry ,  p r o t e i n  composi t ion of man, o r  t h e  e f f e c t s  of  
d rugs  on n e u r a l  p rocesses .  
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deemed t o  be of  h igh  p o t e n t i a l  f o r  i n d u s t r i a l  a p p l i c a t i o n  by both  NASA and 
ARAC t e c h n i c a l  people .  The purpose of t h i s  s e r v i c e  i s  t o  gene ra t e  new 
ideas  and t o  expose company t e c h n i c a l  people  t o  a broad c r o s s - s e c t i o n  o f  
technology where i n d u s t r i a l  a p p l i c a t i o n  seems imminent. 

I n  terms o f  volume of r e p o r t s  r eques t ed ,  t h i s  s e r v i c e  has  been t h e  
Cen te r ' s  most product ive  one account ing f o r  32,878 r e q u e s t s  f o r  f u l l  r e p o r t s .  
The s e r v i c e  is par t ic ih la r ly  popular  w i t h  sma l l e r  f i rms  and t h e  e x t e n t  of  
usage of  t h i s  s e r v i c e  was ha rd ly  a f f e c t e d  when ARAC switched from a b l a n k e t  - 

f e e  schedule  t o  a 
s e r v i c e  i s  $50.00 

u n i t  c o s t  fee  schedule .  Each mai l ing  po in t  f o r  t h i s  
annual ly  wi th  r e p o r t s  a v a i l a b l e  a t  $1.85 each .  

MARKETING INFORMATION SERVICE (MIS) 

Through t h e  monthly a b s t r a c t s ,  E w  Dimensions &I Marketing Technology, 
ou t s t and ing  a r t i c l e s  a r e  repor ted  t o  member f i rms  f o r  h e l p  i n  problem-solving 
and i n  i d e n t i f y i n g  new marketing o p p o r t u n i t i e s .  F u l l  a r t i c l e s  a r e  supp l i ed  
upon r e q u e s t ,  and a d d i t i o n a l ,  personal  a s s i s t a n c e  i s  provided a s  needed. 

S t a f f  marketing s p e c i a l i s t s  cont inuous ly  sea rch  l i t e r a t u r e  f o r  new 
developments. Thei r  i n q u i r i e s  cover  such s u b j e c t s  a s  p r i c i n g ,  consumer 
behavior ,  c r e d i t ,  a d v e r t i s i n g ,  d i s t r i b u t i o n ,  i nven to ry ,  t r a n s p o r t a t i o n ,  and 
f o r e c a s t i n g .  

Spec ia l  emphasis i s  given t o  survey  methods i n  market r e sea rch  and t o  
q u a n t i t a t i v e  techniques .  

This  s e r v i c e  a l s o  f a red  q u i t e  w e l l  even though a charge  of  $1.85 f o r  
f u l l  cop ie s  of r e p o r t s  i s  now included a s  w e l l  a s  a charge of $80.00 for 
t h e  announcement s e r v i c e .  

COMPUTER INFORMATION SERVICE (CIS) 

The Computer Information Se ry ice  i s  designed t o  t r a n s f e r  t he  technology 
of new computer program developments t o  member f i rms .  

An ex tens ive  range of  computer programming a c t i v i t i e s  ope ra t e  cont inu-  
o u s l y  w i t h i n  t h e  group of  NASA c o n t r a c t o r s ,  o t h e r  government sou rces ,  and 
numerous ind iv idua l s  t h a t  a r e  w i l l i n g  t o  s h a r e  programs they  have developed 
f o r  va r ious  reasons .  
which seem to  have p o t e n t i a l  f o r  i n d u s t r i a l  a p p l i c a t i o n  and a r e  of  a mre 
p r a c t i c a l  na tu re .  

From t h i s  v a s t  sou rce ,  o n l y  those  programs a r e  s e l e c t e d  

A d e s c r i p t i o n  of  the  programs cons idered  m o s t  worthwhile by t h e  C e n t e r ' s  
t e c h n i c a l  s t a f f  a r e  s e n t  t o  member f i r m s  each month. This  announcement 
t y p i c a l l y  inc ludes  f i v e  programs and a number of  a b s t r a c t s  of  computer- 
o r i e n t e d  r e p o r t s .  

Throughout t h i s  p rocess ,  t h e  C e n t e r ' s  computer systems group works 
d i r e c t l y  w i t h  computer expe r t s  o f  nember f i rms .  
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To d a t e ,  a t o t a l  of 826 programs, worth w i l l i o n s  of d o l l a r s  i n  develop- 
mental  c o s t ,  have been disseminated t o  ARAC u s e r s .  
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111. Meeting t h e  Makket Test  

There a r e  a number of q u a n t i t a t i v e  i n d i c a t o r s  t h a t  can  be used i n  
an a t t empt  to  access  t h e  success  of  a un ivers i ty-based  Center  a t  t r a n s -  
f e r r i n g  technology. These i n d i c a t o r s  i nc lude  such f a c t o r s  a s  number o f  
p r o f i l e s  on l i n e ,  number o f  r e t r o s p e c t i v e  sea rches  performed i n  a q u a r t e r ,  
number of  document r e q u e s t s ,  e t c .  I n  a t t empt ing  t o  measure t h e  success  
o f  a u n i v e r s i t y  Center  a t  meeting t h e  market t e s t ,  t he  t a s k  i s  no t  q u i t e  
so  s t r a igh t - fo rward .  
i n d i c a t o r s  t h a t  may be used. These inc lude  number o f  u s e r  companies, and 
t h e  wi l l i ngness  of  member companies t o  renew t h e i r  membership arrangement 
annua l ly  with t h e  Center .  An add ik iona l  f a c t o r  i s  in t roduced  i n  access ing  
t h e  success  i n  t h i s  a r ea  i n  t h a t  01 - ig ina l ly  t h e  Center  was e s t a b l i s h e d  a s  
an  experiment i n  technology t r a n s f e r  which would charge u s e r s  a f e e  t o  h e l p  
cover  the  cos t  of  provid ing  s e r v i c e  t o  them. Throughout t h e  f ive-year  
h i s t o r y  o f  the Center ,  t h e  y a r d s t i c k  f o r  measuring success  underwent s e v e r a l  
changes.  F i n a l l y  the  d e f i n i t i o n  which has  evolved i s  one which impl i e s  a 
Center  t h a t  c a r r i e s  on t r a n s f e r  a c t i v i t y  wi th  a group o f  u s e r s  such t h a t  
enough income i s  generated t o  main ta in  i t s  company ope ra t ions  and cover  a l l  
c o s t s  incurred by t h e  Center i n  a l l  of i t s  day t o  day ope ra t ions  inc lud ing  
d i r e c t  t r a n s f e r  a c t i v i t y ,  c o s t  account ing f u n c t i o n s ,  b i l l i n g  and i n v o i c i n g ,  
development of new t r a n s f e r  mechanisms, market ing a c t i v i t y ,  and promotional  
and pub l i c  image type  a c t i v i t i e s .  This  s e c t i o n  of t h e  r e p o r t  d i s c u s s e s  a 
number of f a c t o r s  which in f luence  t h e  a b i l i t y  of  a c e n t e r ,  such a s  ARAC, t o  
m e e t  t h e  market t e s t  accord ing  t o  the  f i n a l i z e d  d e f i n i t i o n  s t a t e d  above. It 
a l s o  d i scusses  t h e  p a r t i c u l a r  successes  experienced i n  t h e  f ive-year  h i s t o r y  
of t he  Center ,  a number of  problem a r e a s  a r e  i d e n t i f i e d ,  and some sugges t ions  
f o r  f u t u r e  ope ra t ion  a r e  a l s o  made. 

Once aga in  t h e r e  a r e  a number of  "quas i -quant i ta t ive"  

One of t h e  more q u a n t i t a t i v e  ways of  measuring success  a t  meet ing t h e  
market t e s t  is  t o  look a t  t he  renewal record  f o r  member companies of  ARAC. 
Table  111-1 i s  a composite h i s t o r y  o f  ARAC member  companies throughout  
t h e  f ive-year  per iod  concerned. It can be seen  t h a t  du r ing  t h i s  t i m e  span 
a t o t a l  o f  85 d i f f e r e n t  companies were a t  one t i m e  o r  ano the r  (o r  i n  f a c t  
s t i l l  a r e )  member companies of t h e  Center .  Of t h e  85, seventy  s t i l l  r e t a i n  
t h e i r  membership w i t h  t h e  Center .  
membership arrangement over  t h e  f i r s t  f i v e  y e a r s .  

F i f t e e n  f i rms  have d iscont inued  t h e i r  

The data  i n  Table St14 a r e  summarized i n  Tabel  111-2. It can  be 
seen  i n  Table 111-2 t h a t  ARAC s t a r t e d  i t s  o p e r a t i o n  i n  A p r i l ,  1963, w i t h  
29 c h a r t e r  members. Of the  o r i g i n a l  29 c h a r t e r  members, 24 a r e  s t i l l  member 
companies with ARAC. I n  1964, seven new firms became members o f  t h e  Cen te r .  
During t h a t  same y e a r ,  t h r e e  of t h e  o r i g i n a l  29 f i rms  d iscont inued  t h e i r  
membership leaving a n e t  ga in  of four  m e m b e r  companies du r ing  1964. 
a 90% r e t e n t i o n  of  member f i rms  was experienced du r ing  company renewals t h a t  
occu r r td  i n  1964. 

O v e r a l l ,  

I n  1965, t he  Center  added t h i r t e e n  new f i r m s .  During t h a t  same y e a r ,  
two of t hc  o ldc r  members d i d  no t  renew t h e i r  membership g iv ing  t h e  n e t  
r e s u l t  of 11 f i r m s  gained and a r e t e n t i o n  of  % % o f  t h e  member f i rms .  I n  
1966, eleven new members were added. However, i n  1966 t h e r e  were seven '  
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TABLE 111-2  

SUMMARY OF ARAC COMPANY MEMBERSHIPS 

1963 1964  1965  1966  1967* ----- 
Member Companies a t  beginning of yea r  0 29 33 44 48 

New Members added 29 7 1 3  11 25 

Memberships termi na ted 0 3 2 7 3 

Member Companies a t  yea r  end 29 33 44 48 70 

Net g a i n  i n  Member Companies 29 4 11 4 22 

Percent  of Companies renewed >k* 90% 94% 6 8% 94% 

>k Inc ludes  January,  1968  
>k* 24 of the  o r i g i n a l  c h a r t e r  members a r e  s t i l l  member companies. 

CATEGORIZATION OF REASONS FOR MEMBERSHIP TERMINATION 

CATEGORY STATEMENT NOS. TOTAL 

Technological  mis-match 9 ,  11, 1 2 ,  15 

Firm changed t o  i n t e r n a l  o r  o t h e r  source  2 ,  5, 13, 14 

Poor i n t e r n a l  o rgan iza t ion  i n  f i r m  1, 7 ,  10 

Company d isso lved  o r  s o l d  o u t  4 ,  6 

Financ i a  1 reasons 3 ,  8 

Less than  12 months 

1 2  - 1 7  months 

0 

7 

4 

4 

DATA ON MEMBERSHIP LIFETIME FOR FIRMS TERMINATING 

MEMBERSHIP DURATION NO. FIRMS 

18 - 23 months 2 

24 - 30 months 3 

More than  30 months 3 

TOTAL 15 

3 

2 

2 

TOTAL 15 

Average l eng th  of membership 
f o r  15 te rmina ted  f i rms  was 
2 0 . 1  months. 

7 i 
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t 
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t e rmina t ions  of memberships r e s u l t i n g  i n  a n e t  gain of only fou r  companies. 
It w a s  du r ing  1966 t h a t  most Gf the planning and cost-account ing t o  be used 
i n  formulat ing a new u n i t - c o s t  f e e  schedule was accomplished. By t h i s  t i m e ,  
i t  had become obvious t h a t  a blanket-type f e e  schedule wi th  a r a t h e r  high 
en t r ance  f e e  w a s  not  ve ry  acceptable  t o  small  and in t e rmed ia t e  s i z e  f i rms .  
There was s t r o n g  i n d i c a t i o n  t h a t  these f i rms needed a u n i t - c o s t  type of f e e  
schedule  t h a t  would a l low them the  f l e x i b i l i t y  t o  p i ck  and s e l e c t  those 
s e r v i c e s  which would be of immediate importance and r e j e c t  t he  m a j o r i t y  of 
t he  o l d e r  b l anke t  package which had been designed p r i m a r i l y  f o r  l a r g e r ,  
more t e c h n i c a l l y  s o p h i s t i c a t e d  f i rms.  

The u n i t - c o s t  f e e  schedule designed on sound cost-account ing p r i n c i p l e s  
was pu t  i n t o  e f f e c t  during 1967. The r e s u l t s  of t h e  new f e e  schedule  were 
r a t h e r  dramatic .  It allowed a t o t a l  of twenty-five new f i rms t o  become 
members of t he  Center ,  more than double t h a t  i n  any previous year .  Of t h e  
twenty-five new f i rms ,  t h e  ma jo r i ty  f e l l  i n  t h e  small  f i r m  ca t egory .  Also,  
du r ing  1967, f o r t y - f i v e  of t he  fo r ty -e igh t  members i n  January of 1967 renewed 
t h e i r  membership under the  new f e e  schedule r e s u l t i n g  i n  r e t e n t i o n  of 94%, 
which was a l s o  h ighe r  than any previous yea r .  The composite h i s t o r y  shows 
t h a t  70 of t h e  85 members s t i l l  r e t a i n  t h e i r  membership f o r  an o v e r a l l  r a t e  
of 82% r e t e n t i o n .  

It i s  of i n t e r e s t  t o  examine the  reasons given by t h e s e  f i f t e e n  f i rms  
f o r  n o t  renewing t h e i r  memberships. These reasons a r e  l i s t e d  i n  Table 111-3. 
I n t e r e s t i n g l y ,  n o t  a s i n g l e  f i r m  ind ica t ed  i t  was unhappy with the q u a l i t y  
of t h e  s e r v i c e .  The reasons f o r  terminat ing seemed t o  f a l l  i n t o  f i v e  d i f -  
f e r e n t  c a t e g o r i e s .  These c a t e g o r i e s  a r e  l i s t e d  i n  t h e  second p a r t  of  Table 
11-2  on page 22. The l a s t  p a r t  of Table 1 1 - 2  g ives  d a t a  on t h e  membership 
l i f e t i m e  f o r  f i rms terminat ing membership. 

The reasons given f o r  f i rms  terminat ing provide some i n s i g h t  i n t o  
problem a r e a s  where a d d i t i o n a l  e f f o r t  needs t o  be placed.  ASAo, a number 
of o t h e r  a r e a s  have been i d e n t i f i e d  which seem t o  i n f l u e n c e  t h e  a b i l i t y  of 
a un ive r s i ty -based  Center t o  m e e t  t he  market t e s t  a s  an information Center 
d e a l i n g  p r i m a r i l y  wi th  government r e p o r t  l i t e r a t u r e .  These f a c t o r s  a r e  
d i scussed  below. 

User Education: Perhaps the  most conspicuous f a c t o r  which has bubbled 
t o  the s u r f a c e  du r ing  t h e  f i v e  years of t h i s  experiment i s  t h e  gene ra l  l a c k  - 
of knowledge on the p a r t  of p o t e n t i a l  i n d u s t r i a l  u s e r s  concerning t h e  p o s s i b l e  
va lue  o r  even t h e  e x i s t e n c e  of s e r v i c e s  t h a t  may be obtained from B u t s i d e - s o u r c e s .  
I n  an  e f f o r t  t o  combat t h i s ,  ARAC has taken t h e  fol lowing a c t i o n  over t h e  
p a s t  f i v e  yea r s :  

1. ARAC has answered some 2,741 mail  i n q u i r i e s  from 1,907 d i f f e r e n t  
f i rms and o r g a n i z a t i o n s .  

2 .  ARAC has given seminars ,  t e c h n i c a l  papers ,  o r  promotional presen- 
t a t i o n s  a t  43 pro fes s iona l  meetings,  technology conferences,  
workshops, and s i m i l a r  meetings. 

3 .  ARAC has s e n t  u n s o l i c i t e d  promolfonal. information t o  some 4,000 
d i f f e r e n t  f i rms .  
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TABLE 111-3 

BRIEF SUMMARIES OF REASONS GIVEN BY FIFTEEN FIRMS 
FOR TERMINATING MEMBERSHIP WITH ARAC 

1. I n s u f f i c i e n t  engineer  hours  i n t e r n a l  t o  the  company t o  u t i l i z e  ARAC ou tpu t .  
Company very  s a t i s f i e d  wi th  ARAC s e r v i c e s .  

Corporate r eo rgan iza t ion  and es tab l i shment  of a company " l ib ra ry"  r a t h e r  
than t echn ica l  information s e r v i c e s .  

2 .  

3 .  This  company maintained t h a t  t axes  had a l r eady  paid f o r  the  informat ion  and 
t h a t  they should not  have t o  pay aga in .  S t a t e d  o therwise ,  they  e i t h e r  r e fused  
t o  recognize o r  could not  recognize t h a t  t he  payment of f e e s  was f o r  t h e  va lue  
added t o  the  information by ARAC. 

4 .  Upon dea th  of t he  owner, t h i s  company was d i s so lved  according t o  h i s  l a s t  w i l l  
and tes tament .  

5.  This company gained access  t o  e s s e n t i a l l y  the  same da ta  base a s  ARAC through 
government c o n t r a c t s  i n  t h e i r  Aerospace Div i s ion .  

6 .  This  company was bought ou t  by another  f i rm.  

7 .  The person who coordinated the  ARAC membership a t  t h i s  f i r m  was r e t i r e d  from t h e  
f i r m  and used by the  f i r m  on a quas i -consul t ing  b a s i s .  This  arrangement f o r  
r e t i r e d  managerial persons i n  f i rms i s  becoming more common. The coord ina to r  
was very f a r  removed, both i n  i n t e r e s t  and d i s t a n c e ,  from t h e  a c t u a l  users of  t h e  
ARAC s e r v i c e s .  He decided not  t o  cont inue  the  membership even though i n  s e v e r a l  
i n s t ances  he had been informed v i a  carbon cop ie s  of l e t t e r s  from u s e r s  t h a t  t h e  
s e r v i c e s  had been of  some va lue .  An a d d i t i o n a l  f a c t o r  was involved because t h e  
primary users  were i n  a s u b s i d i a r y  f i r m  whi le  t h e  budget f o r  in format ion  s e r v i c e s  
i s  con t ro l l ed  a t  co rpora t e  headquar te rs .  

8.  P r o f i t s  i n  t h i s  f i rm  were down, t h e r e  was a severe  cutback i n  engineer ing  s t a f f ,  
and the  f i rm  was e x e r c i s i n g  a l l  p o s s i b l e  economy measures. 

9 .  Technological mis-match f o r  t h i s  f i rm.  The r e sea rch  c e n t e r  of t h e  f i r m  may 
renew l a t e r .  

The coord ina tor  and management a t  t h i s  f i r m  refused  t o  e x p l o i t  and/or  apply  
ARAC se rv ices .  The i n t e r e s t s  of  t h i s  f i r m  a r e  i n  a reas  where g r e a t  p o t e n t i a l  
f o r  a s s i s t ance  by ARAC s e r v i c e s  ex i s t .  

10.  

11. No engineer ing t a l e n t  i n  t h e  f i rm.  Technological  mis-match. 

1 2 .  This  f i rm  l iked  the  type of  s e r v i c e s  provided b u t  wanted access  t o  a more chemi- 
c a l l y  or ien ted  da ta  base.  

13.  This  f i rm f e l t  t h a t  they might o b t a i n  s i m i l a r  s e r v i c e s  through t h e i r  S t a t e  
Technical  Serv ices  Agency. 

14.  This  f i rm  developed t h e i r  own i n t e r n a l  system wi th  access  t o  NASA tapes .  
I r o n i c a l l y ,  ARAC suppl ied  the  r e t r i e v a l  programs. 

e s t i n g l y  enough, a compet i tor  of t h i s  f i r m  r e c e n t l y  gained a s i g n i f i c a n t  
t echn ica l  advantage because they  were a b l e  t o  e x p l o i t  a NASA innovat ion .  

15. I n s u f f i c i e n t  technologica l  mis-match was the  reason  given by t h i s  f i rm.  I n t e r -  
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4 .  ARAC has he ld  1 7  meetings on t h e  Indiana Un ive r s i ty ,  Bloomington 
Campus. 

5. ARAC has had 1 2  open l i t e r a t u r e  p u b l i c a t i o n s  d e s c r i b i n g  i t s  opera- 
t i o n s  and o b j e c t i v e s .  

6 .  ARAC has  r e g i s t e r e d  34 r e p o r t s  i n  t h e  government r e p o r t  l i t e r a t u r e .  

However, t hese  e f f o r t s  by ARAC combined wi th  those o f  NASA a t  headquar t e r s  
s t i l l  do n o t  seem t o  be s u f f i c i e n t .  A mechanism i s  needed whereby t h e  
technology t r a n s f e r  e f f o r t s  of a l l  o rgan iza t ions  and agencies  a r e  p u b l i c i z e d  
i n  a r e c u r r e n t  manner t o  c r e a t e  a n a t i o n a l  image f o r  the RDC!s and t h e  concept  
of technology u t i l i z a t i o n  and technology t r a n s f e r .  

ExpcuhaiOu~jLofo D a t a  Base Used i n  Trans fe r  Mechanisms : The o r i g i n a l  
c h a r t e r  of ARAC c a l l e d  f o r  t he  s p e c i f i c  o b j e c t i v e  of t r a n s f e r r i n g  aerospace 
technology t o  the  i n d u s t r i a l  s e c t o r  of t he  economy. The technology generated 
from aerospace sources  i s  c e r t a i n l y  s i g n i f i c a n t  and a number of t r a n s f e r s  
from t h i s  source have been documented. There i s  no doubt,  however, t h a t  
c e r t a i n  d i s c i p l i n e s  o r  a r e a s  of technology a r e  e s s e n t i a l l y  non-exis tent  i n  
t h e  aerospace l i t e r a t u r e .  This i s  a n a t u r a l  consequence s i n c e  i n s p i t e  of 
t he  broad spectrum of aerospace technology t h e r e  a r e  s t i l l  many a r e a s  of 
l i t t l e  o r  no i n t e r e s t  t o  aerospace r e s e a r c h e r s  and developers .  Many of 
t h e s e  missing a r e a s ,  however, a r e  of v i t a l  i n t e r e s t  t o  t h e  i n d u s t r i a l  s e c t o r .  
It was faundl t h a t  many f i rms l i k e  t o  be a b l e  t o  come t o  a single source,  
such a s  ARAC, f o r  a l l  of t h e i r  t echno log ica l  information problems. S e v e r a l  
f i rms  l i s t e d  t h e  l i m i t e d  information base of ARAC a s  t h e  reason f o r  termin- 
a t i n g  t h e i r  memberships (see Table 111-3, page 24) .  Many f i rms have informed 
ARAC t h a t  t h i s  was t h e  primary reason f o r  no t  expanding t h e i r  membership any 
f u r t h e r  than had been done. Thrhs i t  t u r n s  ou t  t h a t  i n  o r d e r  t o  t r a n s f e r  
aerospace technology e f f e c t i v e l y ,  AIUC needs t o  have a broader information 
base so t h a t  t h e  broad spectrum of technology could be d o v e t a i l e d  wi th  t h e  
aerospace p o r t i o n  and t h e  confidence of t h e  u s e r s  would be gained.  
addressed i t s e l f  t o  t h i s  problem by expanding t h e  base of coverage t o  i n c l u d e  
USGRDR and NSA i n  i t s  r e g u l a r  t r a n s f e r  mechanism. Attempts a r e  underway a t  
t h e  p r e s e n t  time t o  gain access  t o  some of the  non-government f i l e s  such a s  
those  o f  t h e  American Chemical Society and Engineering Index, I n c .  

ARAC h a s  

u n i v e r s i t y  Environment: I n  gene ra l ,  some s i g n i f i c a n t  advantages have 
accrued i n  o p e r a t i n g  ARAC from a Universi ty  environment. 
alumni and f r i e n d s  of Indiana Un ive r s i ty  played a s i g n i f i c a n t  r o l e  i n  he lp ing  
t o  i d e n t i f y  and make connect ions with t h e  o r i g i n a l  twenty-nine c h a r t e r  members. 
Throughout the h i s t o r y  of t h e  Center ,  t he  f a c u l t y  and graduate  s t u d e n t s  have 
been a v i t a l  source of t e c h n i c a l  manpower t o  ARAC. 
helped t o  suppor t  graduate  s tuden t s  on a p a r t  time employment b a s i s ,  has  
helped se rve  the  t e c h n i c a l  information needs of many f a c u l t y ,  has t r a i n e d  
g radua te  s t u d e n t s  a s  information a p p l i c a t i o n  eng inee r s  upon which s e v e r a l  
have based t h e i r  ka ree r s ,  and i s  now p lay ing  an important r o l e  i n  p rov id ing  
automated l i b r a r y  s e r v i c e s  t o  t h e  u n i v e r s i t y  community. I n  many r e s p e c t s  
t h e  ARAC experiment has been a textbook case  o f  o r g a n i z a t i o n a l  symbiosis.  

I n  t h e  e a r l y  s t a g e s ,  

Conversely ARAC has 
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Quan t i t a t ive  Measures of E f f e c t i v e n e s s :  One of t h e  problems which 
has been i d e n t i f i e d  i s  t h a t  of a t t empt ing  t o  p u t  a d o l l a r  s i g n  o r  o t h e r  
q u a n t i t a t i v e  measure on the  va lue  of ARAC l i k e  s e r v i c e s  t o  a f i rm .  Unlike 
a p i ece  of hardware o r  a s e r v i c e  c o n t r a c t ,  a f i r m  must buy the  s e r v i c e s  of 
a Center  l i k e  ARAC s t r i c t l y  on the  b e l i e f  t h a t  t h e r e  i s  a chance of ga in ing  
a r e a l  pay-off.  
"knowledge chunks" which ARAC can provide and, t h e r e f o r e ,  tend t o  r e t a i n  
ARAC s e r v i c e s  r e g a r d l e s s  of t he  p a r t i c u l a r  p r o f i t  c y c l e  of t he  f i rm.  Firms 
with l e s s  progressive management have a tendency t o  f e e l  t h a t  t h e  s e r v i c e s  
of ARAC a r e  not needed i f  p r o f i t s  a r e  good a t  t h e  moment. When p r o f i t s  a r e  
down, Services  such a s  those from ARAC, a r e  u s u a l l y  t h e  f i r s t  t o  be e l i m -  
i na t ed  from the budget of a conse r i i a t ive ly  managed f i rm.  Unfortunately,  
t h i s  i s  the  very time when t h i s  kind of s e r v i c e  i s  needed most i n  o r d e r  t o  
s t i m u l a t e  new o r  b e t t e r  product ,  p rocess ,  and development. I n  s i t u a t i o n s  
such a s  t h i s ,  ARAC personnel a r e  a t  a complete l o s s  on how t o  q u a n t i t a t i v e l y  
a f f i x  a value t o  the  f i r m  f o r  r e t e n t i o n  o r  expansion o f  t h e  s e r v i c e .  Almost 
a11 f i r m s  agree t h a t  t h e  s e r v i c e s  a r e  a good t h i n g  t o  have, b u t  t h e  q u e s t i o n  
of how much e f f o r t  whould be made s t i l l  e x i s t s .  A c a s e  ve ry  s i m i l a r  t o  t h i s  
e x i s t s  f o r  l i b r a r i e s .  Almost everyone ag rees  t h a t  l i b r a r i e s  a r e  u s e f u l  and 
a r e  necessary,  bu t  no one can do a meaningful c o s t / b e n e f i t  a n a l y s i s  on 
o p e r a t i n g  a l i b r a r y  o r  on r e t a i n i n g  the s e r v i c e s  of an ARAC-like Center .  

F i rms  with p rogres s ive  management recognize t h e  va lue  of 

R e l i a b i l i t y  of t he  Source: Another comment which i s  sometimes heard 
from f i rms i s  t h a t  the government r e p o r t  l i t e r a t u r e  does not  c o n s t i t u t e  a 
so  c a l l e d  " t rusted source" i n  the  .?yes of many i n d u s t r i a l  s c i e n t i s t s .  The 
au tho r  i s  not i n  a p o s i t i o n  t o  judge t h e  q u a l i t y  of government r e p o r t  l i t e r -  
a t u r e ,  nor does he wish t o  pursue t h i s  p o i n t  i n  any q u a l i t a t i v e  f a s h i o n .  
ARAC does not s h a r e  t h i s  uiew p o i n t  and can u s u a l l y  defend t h e  q u a l i t y  of 
government r e p o r t s  t o  s k e p t i c s  by producing a h i g h - q u a l i t y  r e p o r t  i n  t h e  
s p e c i a l i z e d  a r e a  of t h e  c r i t i c .  

P r o l i f e r a t i o n  of Sources wi th  S imi l a r  Se rv ices :  During t h e  f ive-year  
h i s t o r y  o f  ARAC, a number o f  sources  of s e r v i c e s  resembling those of ARAC 
have appeared. These inc lude  e f f o r t s  of f e d e r a l  government agenc ie s ,  
e s p e c i a l l y  those under t h e  S t a t e  Technical  S e r v i c e s  A c t  i n  t h e  Department 
of Commerce. 
s i m i l a r  s e r v i c e s  p r i m a r i l y  r eg iona l i zed  t o  t h e i r  s e c t i o n  of t h e  coun t ry .  
The prime m a r k e t  f o r  ARAC-like s e r v i c e s  appears to be wi th  f i rms  t h a t  do 
ex tens ive  government c o n t r a c t i n g .  However, t h e s e  f i rms  a r e  n o t  l i k e l y  t o  
come t o  ARAC s i n c e  they r e c e i v e  s i m i l a r  s e r v i c e s  f r e e  because of t h e i r  
c o n t r a c t u a l  r e l a t i o n s h i p .  
f i rms and seve ra l  pub l i she r s  have en te red  i n t o  new bus iness  ven tu res  which 
c l o s e l y  resemble many of the  ARAC o p e r a t i o n s .  
because i t  helps  i n  the educa t iona l  e f f o r t  desc r ibed  above. However, each 
of t hese  sources i s  vying f o r  t h e  same group of u s e r s .  
shown t h a t  the p o t e n t i a l  u s e r  of i n fo rma t ion  services i s  indeed becoming a 
more s o p h i s t i c a t e d  buyer. 
s p i r i t  i s  t o  be c e r t a i n  t h a t  t h e  ARAC s t a f f  ma in ta ins  i t s  p o s i t i o n  a t  t h e  
very f o r e f r o n t  of technology and management i n  running a meaningful informa- 
t i o n  c e n t e r .  Most r ecen t  a d d i t i o n s  t o  the  A R M  l i s t  of u s e r s  have e l e c t e d  
t o  become as soc ia t ed  with the  Center  a f t e r  a c a r e f u l  review of t h e  s e r v i c e s  
a v a i l a b l e  from a number of d i f f e r e n t  sou rces .  

E igh t  o t h e r  R D C ' s  p a t t e r n e d  a f t e r  ARAC a r e  now a l s o  o f f e r i n g  

During t h e  p a s t  two y e a r s  a number of commercial 

Much o f  t h i s  i s  d e s i r a b l e  

Experience has  

The only approach t o  t a k e  i n  t h i s  compe t i t i ve  
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I n t e g r a t i o n  of  AKAC wi th  a Firm's Technical  Information Center:  Sur- 
p r i s i n g l y ,  even moderate-sized firms f ind  i t  necessary  t o  main ta in  some 
s o r t  of  information f a c i l i t y  t o  a s s i s t  the  f i r m ' s  t e c h n i c a l  and managerial  
personnel  i n  l o c a t i n g  information r e l evan t  t o  c u r r e n t  i n t e r e s t s o f  t h e  f i rms .  
These ope ra t ions  range i n  s i z e  from a po r t ion  of  a s i n g l e  man's t i m e  t o  a 
mul t i -mi l l ion  d o l l a r  ope ra t ion  depending on t h e  s i z e  of  t h e  f i rm.  The 
approach taken by AEUC i s  t o  a t tempt  t o  coord ina te  and i n t e g r a t e  t h e  C e n t e r ' s  
s e r v i c e s  wi th  those  of the  f i rm ' s  information c e n t e r .  I n  most c a s e s ,  
e x c e l l e n t  r appor t  i s  e s t a b l i s h e d  and t h e  r e s u l t s  ob ta ined  a r e  s u b s t a n t i a l .  
A r ecen t  i n t e rv i ew of ARAC u s e r s  revealed s e v e r a l  ingenious uses  of  ARAC 
s e r v i c e s  fashioned by people i n  var ious information c e n t e r s  of  f i rms .  
These cases  a r e  being s tud ied  and documented by AEUC and w i l l  be made 
gene ra l ly  a v a i l a b l e  t o  a l l  ARAC users  pending permission o f  t h e  f i rms  
involved.  Occas iona l ly ,  however, the  head of a f i r m ' s  information Center  
views the  a v a i l a b i l i t y  of ARAC-like s e r v i c e s  a s  a t h r e a t  t o  h i s  p o s i t i o n  
r a t h e r  than an a s s e t .  An example of  t h i s  i s  seen  i n  t h e  f i r m  t h a t  made 
Statement N o .  5 i n  Table 111-3 (page 2 4 ) .  Approximately twelve months 
a f t e r  t h i s  f i r m  terminated t h e i r  ARAC membership, they were contac ted  aga in  
by ARAC personnel  wi th  the s p e c i f i c  o b j e c t i v e  o f  a t tempt ing  t o  o b t a i n  c o s t  
f i g u r e s  concerning buying from ARAC vs .  ope ra t ing  information s e r v i c e s  from 
the  same d a t a  base on t h e i r  own. Thenperson r e spons ib l e  i n  t h i s  f i r m  
admitted t h a t  t he  d i r e c t  c o s t  o f  providing t h i s  s e r v i c e  on t h e i r  o m  was 
approximately seven t imes a s  much a s  the annual  f ee  prev ious ly  pa id  t o  
ARAC. He f u r t h e r  admitted t h a t  when i n d i r e c t  c o s t s  were included,  t he  
f i g u r e  might be a s  much a s  e leven  t imes g r e a t e r .  
o b t a i n  these  s e r v i c e s  from ARAC s ince  i t  tended t o  d i l u t e  h i s  p o s i t i o n  w i t h i n  
t h e  f i rm.  Obviausly,  t h e r e  a r e  few r a t i o n a l  arguments t h a t  can be made wi th  
a person who adopts  t h i s  a t t i t u d e .  

Yet he s t i l l  re fused  t o  
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I V .  Summary 

During the course of t h i s  experimental  e f f o r t  of t r a n s f e r r i n g  
technology from a un ive r s i ty -based  c e n t e r ,  two primary o b j e c t i v e s  have 
c r y s t a l l i z e d .  The f i r s t  o b j e c t i v e  was t o  t r a n s f e r  technology. A number 
of q u a n t i t a t i v e  f i g u r e s  can be c i t e d  t o  i n d i c a t e  t h a t  a t  l e a s t  r easonab le  
success  has been achieved. These inc lude  the  fol lowing:  

3,000 Custom r e t r o s p e c t i v e  sea rches  performed 
28,020 Current-awareness sea rches  performed 
32,878 I n d u s t r i a l  App l i ca t ions  Reports disseminated 
64,364 Technical  r e p o r t s  disseminated 

Numerous i n d i v i d u a l  t r a n s f e r s  conlliirmdd and documented 
826 Computer programs t r a n s f e r r e d  

133 Firms, o r g a n i z a t i o n s ,  and u n i v e r s i t i e s  have used t h e  
s e r v i c e s  of t he  Center 

The second gene ra l  o b j e c t i v e  of t h e  Center was t o  be a b l e  t o  meet t h e  
market t e s t ,  i . e . ,  gene ra t e  enough income through i t s  a c t i v i t y  t o  support  
a l l  of i t s  ope ra t ions .  Qnce a g a i n ,  numerous d a t a  may be c i t e d  t o  i n d i c a t e  
a reasonable  amount of success  toward meeting t h i s  o b j e c t i v e .  The most 
s i g n i f i c a n t  i s  t h a t  of t he  85 f i rms wi th  which t h e  Center  has  had a formal 
membership arrangement, 70 s t i l l  r e t a i n  t h e i r  memberships. 

While both of t h e s e  o b j e c t i v e s  c e r t a i n l y  dese rve  m e r i t ,  experience 
has shown t h a t  t he  two a r e  not  n e c e s s a r i l y  100% c o n s i s t e n t .  Ra the r ,  i t  
was found t h a t  some degree of ove r l ap  e x i s t s  between t h e  two major objec- 
t i v e s  and t h a t  i n  o r d e r  t o  achieve optimum r e s u l t s ,  t h e  Center  has  found 
i t  necessary t o  fol low a p a t h  midway between t h e  two. 
can  be seen i n  Table I V - 1  and Table IV-2. For the  f i r s t  t h r e e  and one-half  
y e a r s  of t h i s  experiment,  t h e  primary e f f o r t  was made a t  t r a n s f e r r i n g  tech- 
nology. All s e r v i c e s  were ve ry  h i g h l y  pe r sona l i zed  (and thus  erplrnsive) 
and the  t a b l e s  i n d i c a t e  t h a t  a c t i v i t y  skyrocketed. 

Examples of t h i s  

I n  the  middle of 1966, a s  t he  experiment drew t o  a c l o s e ,  g r e a t e r  and 
g r e a t e r  emphasis was placed on becoming s e l f - s u f f i c i e n t .  
s tudy  was done and f e e s  were r a i s e d  t o  a l e v e l  t h a t  would cover  a l l  c o s t s ,  
assuming t h a t  a c t i v i t y  remained a t  t he  previous l e v e l .  
t r a n s f e r  a c t i v i t y  l e v e l  o f  t he  Center  was d r a s t i c .  Table I V - 1  d e p $ t t s  t he  
dec rease  i n  r e t r o s p e c t i v e  sea rch  a c t i v i t y  du r ing  1967 a s  t h e  new f e e  schedule  
was introduced. The number of custom p r o f i l e s  ( see  Table IV-2) a l s o  decreased 
d r a s t i c a l l y .  However, t he  simultaneous i n t r o d u c t i o n  o f  t h e  lower-cost ,  l e s s  
personal ized Standard I n t e r e s t  P r o f i l e  allowed t h i s  type of s e r v i c e  t o  hold 
i t s  own, and t o  some e x t e n t ,  even i n c r e a s e .  Unfo r tuna te ly ,  t h e r e  was no 
low-cost replacement f o r  t h e  r e t r o s p e c t i v e  sea rch  and t h e  numbers of r e q u e s t s  
decreased s i g n i f i c a n t l y .  
w i th  o t h e r  ARAC s e r v i c e s .  

A cost-account ing 

The e f f e c t  on t h e  

E s s e n t i a l l y  t h e  same type of dec rease  was observed 

Thus, users  of ARAC s e r v i c e s ,  t o  some e x t e n t ,  seemed t o  be w i l l i n g  t o  
pay a fct. s u f f i c i e n t  t o  cover  a l l  c o s t s  involved bu t  made only ve ry  reqerved 
use of the personal ized s e r v i c e s  a t  t h i s  p r i c e .  
y a r d s t i c k  of self-sufficiency need be app l i ed  t o  t h i s  t r a n s f e r  experimcnt.  

It i s  un fo r tuna te  t h a t  t h e  
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TABLE IV - 1 
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TABLE IV - 2 

CURRENT AWARENESS PROFILES ON D I S T R I B U T I O N  
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Evidence f o r  t h i s  s ta tement  may e a s i l y  be found by examining i t s  e f f e c t  
on a c t i v i t y  l e v e l s  i n  Tables I V - 1  and I V - 2 .  
c a n t  m e t i t  t o  t h e  program, enough to  warrant  c o n t i n u a t i o n  and f u r t h e r  
e f f o r t  based on what has been learned du r ing  t h e  f i r s t  f i v e  y e a r s .  I f  
t he  y a r d s t i c k  of s e l f - d u f f i c i e n c y  were app l i ed  t o q a l l  government s e r v i c e s  
and on ly  those which m e t  t h i s  c r i t e r i o n  were cont inued,  a l a r g e  number of 
extremely u s e f u l  s e r v i c e s  would no longer  exis t  ( the  U.  S .  ma i l  system 
f o r  example). 

There i s  c e r t a i n l y  s i g n i f i -  

The answer t o  meeting both the o b j e c t i v e  of t r a n s f e r r i n g  technology 
and becoming s e l f - s u f f i c i e n t  seems t o  l i e  i n  expanding t h e  u s e r  base and 
i n  t h e  use  of s tandardized s e r v i c e s .  N a t u r a l l y ,  customized, pe r sona l  
s e r v i c e s  should always be a v a i l a b l e  f o r  those t h a t  want them. But t h e  
lower-cost  s t anda rd  s e r v i c e s  a r e  able  t o  reach many more u s e r s .  

A s  might be expected, t h e  c o s t  involved i n  se rv ing  an i n d i v i d u a l  u s e r  
i s  s e n s i t i v e  t o  t h e  t o t a l  number of u s e r s  of t h e  C e n t e r ' s  s e r v i c e s  a t  any 
one t i m e .  Table I V - 3  shows t h a t  the average c o s t  per  q u a r t e r  t o  s e r v e  
each f i r m  decreased s i g n i f i c a n t l y  during t h e  f ive -yea r  pe r iod .  P a r t  of 
t he  dec rease  was due t o  inc reased  s k i l l s  on the  p a r t  of t he  C e n t e r ' s  
t e c h n i c a l  s t a f f  and management. The m a j o r i t y  of t he  decrease must be 
a t t r i b u t e d  t o  t h e  expansion of t h e  number of users.  On the  o t h e r  hand, t h e  
number of d o l l a r s  t h a t  f i rms  put i n  t h e i r  budgets f o r  t h e  purchase of ARAC- 
l i k e  s e r v i c e s  tends t o  remain r e l a t i v e l y  c o n s t a n t  r e g a r d l e s s  of t h e  c o s t  
f o r  such s e r v i c e s .  The s l i g h t  decrease i n  average f e e  paid pe r  company 
pe r  q u a r t e r  can  be a t t r i b u t e d  t o  t h e  i n c r e a s i n g  percentage of small f i rms  
t h a t  subsc r ibe  t o  ARAC s e r v i c e s .  These sma l l e r  f i rms  r e q u i r e  smaller 
memberships wi th  correspondingly smaller  f e e s .  Nevertheless ,  t h e  p l o t  
which d e p i c t s  the average f e e  paid per  f i r m  per  q u a r t e r  i s  remaining r e l a -  
t i v e l y  c o n s t a n t  (lower curves i n  Table I V - 3 ) .  The p l o t  (upper curve i n  
Table I V - 3 )  which d e p i c t s  t h e  average c o s t  f o r  ARAC t o  se rve  each f i r m  pe r  
q u a r t e r  con t inues  t o  dec rease  a s  the number of u s e r s  i s  inc reased .  Unless 
an  unexpected p e r t u r b a t i o n  occurs  i n  e i t h e r  of t h e  two p l o t s ,  t h e  cu rves  
w i l l  e v e n t u a l l y  i n t e r s e c t  each o the r  a t  some p o i n t  i n  t h e  f u t u r e  when t h e  
u s e r  base has been s u f f i c i e n t l y  expanded. Obviously, when t h i s  c ros sove r  
o c c u r s ,  t h e  Center w i l l  be completely s e l f - s u f f i c i e n t .  
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