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Anyone who has a t t ended  t h i s  meeting*expecting t o  hear from me a  
b r i l l i a n t  d iscourse  on t h e  phi losophica l  pros  and cons of automation wi th  
f requent  a l l u s i o n s  t o  ways i n  which automation per  s e  does o r  does not  
t h r e a t e n  t h e  d i g n i t y  of t h e  a r c h i v i s t ,  i s  going t o  be disappointed.  A s  
f a r  a s  I am concerned, t h e r e  i s  i n  r e a l i t y  no i s s u e  a t  s t ake ,  fo r  t h e  
simple reas'on t h a t  t h e r e  is  no a c t u a l  t h r e a t .  Automation has i n  i t  no 
more danger t o  human d i g n i t y  than  d i d  t h e  wheel, t h e  steam engine,  or  t h e  
e l e c t r i c  genera tor .  However, i t  i s  s t i l l  obvious t h a t  a  s e r ious  psycholo- 
g i c a l  problem e x i s t s  - one which o f t e n  impedes progress  towards automation 
o r  anything resembling it. J u s t  t o  mention t h e  words "computer" or  "auto- 
mation" i n  some c i r c l e s  i s  t o  i n v i t e  co ld  suspic ious  s t a r e s  of h o s t i l i t y ,  
making one f e e l  a s  though he had j u s t  s a i d  something d i r t y .  Obviously, we 
have succeeded i n  s t r i k i n g  a  respons ive  chord! The na ture  of t h e  response 
a s  o f t e n  a s  not i s  f e a r ,  u sua l ly  born ou t  of  ignorance. What we a r e  wit-  
nessing,  of course,  i s  a  contemporary man i f e s t a t i on  of  man's n a t u r a l  f e a r  
of t h e  unknown. As a  group of eminent American s o c i o l o g i s t s ,  serv ing  a s  
a  s p e c i a l  p r e s i d e n t i a l  Research Committee on Soc ia l  Trends wrote i n  t he  
1930's:  

- S o c i a l  i n s t i t u t i o n s  a r e  not  e a s i l y  ad jus t ed  t o  invent ions .  

The fami ly  has not  y e t  adapted i t s e l f  t o  t h e  f ac to ry ;  t h e  
church is  slow i n  ad jus t ing  i t s e l f  t o  t h e  c i t y ;  t h e  law was 
slow i n  ad jus t ing  t o  dangerous machinery; l o c a l  governments 
a r e  slow i n  ad jus t ing  t o  t h e  t r a n s p o r t a t i o n  invent ions ;  
i n t e r n a t i o n a l  r e l a t i o n s  a r e  slow i n  ad jus t ing  t o  t h e  new 
communication invent ions ;  school c u r r i c u l a  a r e  slow i n  
a d j u s t i n g  t o  t h e  new occupations which machines c r ea t e .  
There is  i n  our s o c i a l  o rgan iza t ions  a n  i n s t i t u t i o n a l  i ne r -  
t i a ,  and i n  our s o c i a l  phi losophies  a  t r a d i t i o n  of  r i g i d i t y . l  

I am not  going t o  a t tempt  t o  analyze t h e  reasons  f o r  t h i s  " i n s t i t u -  
t i o n a l  i n e r t i a "  and " t r a d i t i o n  of r i g i d i t y " .  There a r e  many persons of 
f a r  g r e a t e r  knowledge who have a l r eady  done so .  what I would l i k e  t o  do, 
however, is  t o  desc r ibe  very gene ra l ly  what automation means t o  me. I 
would hope t h a t ,  when taken wi th  t h e  more s p e c i f i c  thoughts a l r eady  expres- 
s ed  today,  we s h a l l  be a b l e  t o  s ee  t h a t  t h e  capac i ty  f o r  good o r  e v i l ,  f o r  
enhancement o r  diminution of our d i g n i t y ,  lies i n  t h e  human beings who 
a t tempt  t o  make use o f  it o r  adminis te r  t hose  who do, and not a t  a l l  i n  
t h e  na tu re  of  automation i t s e l f .  

J u s t  i n  passing,  i f  I might be allowed t o  dangle a  r ed  he r r ing  i n  
f r o n t  o f  you, I might s t a t e  t h a t  t o  my mind t h e  g r e a t e s t  danger t o  t h e  
d i g n i t y  o f  t h e  a r c h i v i s t  is t h e  tendency towards s p e c i a l i z a t i o n ,  u sua l ly  
i n  t h e  i n t e r e s t s  of  e f f i c i ency .  By t h i s  I do not  mean s p e c i a l i z a t i o n  by 
s u b j e c t  a r ea ,  bu t  s p e c i a l i z a t i o n  by func t ion ,  wherein one becomes s l o t t e d  
a s  a  " reference"  a r c h i v i s t ,  an  "access ions"  a r c h i v i s t ,  o r  one concerned 
s o l e l y  wi th  t h e  production of ca ta logues  o r  indexes. A s  he becomes more 
h igh ly  s p e c i a l i z e d  func t iona l ly ,  t h e  a r c h i v i s t  w i l l  l o s e  h i s  

*This paper was read  a t  t h e  SAA Conference i n  Ottawa, 1968. 



manoeuvrabil i ty and much of h i s  freedom of  ac t ion .  I n  our technologica l  
age, of  course,  such a  t r end  i s  probable wi th  o r  without  automation. The 
d i f f e r ence  i s  t h a t ,  i f  pursued i n  t h e  i n t e r e s t s  of and a ided  by automation, 
t h e  process l i k e l y  w i l l  occur much more quickly  and much more e f f i c i e n t l y .  

Automation i s ,  of  course,  merely t h e  t h i r d  phase of t h e  i n d u s t r i a l  
r evo lu t ion  which began i n  t h e  e igh teen th  century.  The two e a r l i e r  phases 
were mechanization and t h e  assembly l i n e  (or  t he  "dissembly" l i n e ,  a s  t h e  
pro to type  might be c a l l e d ,  s i n c e  t h e  concept was borrowed from t h e  Chicago 
meat-packing indus t ry ,  which had been p r a c t i s i n j  progress ive  d i s s e c t i o n  
of ca rcas se s  on conveyor b e l t s  s i n c e  t h e  1870's ) .  While many d e f i n i t i o n s  
of automation a r e  a v a i l a b l e ,  I personal ly  favour t h e  s h o r t  d e s c r i p t i o n  
provided by our co l league  E l i zabe th  Wood: "... the  term automation [she 
w r i t e s ]  a p p l i e s  t o  t h e  use of machines, p a r t i c u l a r l y  e l e c t r o n i c  ones,  t o  
reduce r e p e t i t i v e  human a c t l v ~ t i e s  of 'observa t ion ,  e f f o r t ,  and dec is ion .  ' " 3  

Modern e l e c t r o n i c  computing machinery d i f f e r s  from conventional  
machines i n  one important  way. Whereas t he  o lde r  machines merely do 
phys ica l  labour,  computers a r e  a b l e  t o  make dec i s ions  and perform c o n t r o l  
funct ions .  Let  it be s t r e s s e d  immediately, however, t h a t  a  computer does 
not  th ink  through an i n t u i t i v e  process a s  we do. A l l  it r e a l l y  does is  
r e a c t  t o  a  given s e t  of circumstances according t o  a  given s e t  of  i n s t ruc -  
t i o n s  ( i t s  programme). ~ t s  degree of competence i s  dependent upon t h e  
accuracy and thoroughness of t h e  programmer and t h e  programme. 

What i s  t h e  p r i n c i p l e  behind t h i s  a b i l i t y  t o  r e a c t ,  t o  perform con- 
t r o l  funct ions?  The p r i n c i p l e  i s  t h a t  of feedback, which Webster 's  
Dic t ionary  de f ines  as :  " the  r e t u r n  t o  t h e  input  of  a  p a r t  of t h e  ou tpu t  
of a  mechanism, t h i s  p a r t  of  t h e  input  c o n s t i t u t i n g  information t h a t  r e -  
p o r t s  d iscrepancies  between intended and a c t u a l  ope ra t ion  and l e a d s  t o  a  
s e l f - co r r ec t ing  a c t i o n  t h a t  can be u t i l i z e d . "  I n  o ther  words, a  computer 
has t he  c a p a b i l i t y  of  communicating changes i n  condi t ion  back t o  i t s  con- 
t r o l  mechanism, which then  computes t he  s ign i f i cance  of t h e  change and 
a d j u s t s  output  accordingly.  I n  an  i n d u s t r ~ a l  s e t t l n g ,  t he re fo re ,  t h e  s u i t -  
a b i l i t y  of a  machine-made product  does not  have t o  be measured by human 
hands and eyes;  nor does t h e  machine have t o  be adjus ted  manually. Both 
processes - measurement and c o n t r o l  - a r e  handled automat ica l ly .  Of 
course,  we have examples of  t h e  feedback p r i n c i p l e  i n  a c t i o n  much c lo se r  
t o  home, q u i t e  l i t e r a l l y .  The most obvious example: t h e  common thermo- 
s t a t ,  f i r s t  pa tented  i n  1830, which through feedback of information and 
automatic co r r ec t ion  very e f f e c t i v e l y  con t ro l s  t h e  degree of  hea t  o r  l ack  
of it i n  your home, your ho t  water  tank,  your oven, and your r e f r i g e r a t o r .  

Feedback, however, is not  a  new p r i n c i p l e ,  al though a  thorough under- 
s tanding  of t h e  principles behind it may be of f a i r l y  r ecen t  v in tage .  
Actually,  i t  i s  a s  o l d  a s  animal l i f e  on t h r s  p l ane t ,  c o n t r o l l i n g  every  
movement of every animal ( inc luding  man) s ince  t h e  dawn of time. The 
reason why I am a b l e  t o  mainta in  a  more o r  l e s s  e r e c t  s t ance  here  a t  t h i s  
l e c t e r n  i s  t h a t  my sense organs a r e  con t inua l ly  feeding  back messages t o  
my b ra in ,  which simultaneously 1s e x e r t i n g  con t ro l  over my var ious  mus- 
c l e s ,  which thereby keep me i n  t h i s  pos i t i on .  What I am t r y i n g  very 
b r i e f l y  t o  suggest  i s  t h a t  automation i s  nothing more than  an  "extens ion  
of  man". I n  t h e  words of a  B r i t i s h  commentator, S i r  Leon Bagr i t ,  modern 
sc ience  and technology appear t o  be leading  towards " the  e r e c t i o n  o f  a  

. s e r i e s  of machine-systems based on man a s  a  model". Automation, he w r i t e s ,  
i s  

t h a t  p a r t  of , . . " the  extens ion  of  man" which i n t e g r a t e s  



a l l  t h e  sensing,  t h ink ing  and decision-making elements. ... It i s  
a concept through which a machine-system i s  caused t o  ope ra t e  wi th  
maximum e f f i c i e n c y  by means o f  adequate measurement, observa t ion  
and con t ro l  of i t s  behaviour.  I t  involves a d e t a i l e d  and contin-  
uous knowledge of t h e  funct ioning  of  t h e  system, so  t h a t  t h e  b e s t  
c o r r e c t i v e  a c t i o n s  can be app l i ed  immediately they  become 
necessary.$ 

Here i s  t he  e s s e n t i a l  way i n  which automation d i f f e r s  from pure mechani- 
za t ion .  Mechanization is dependent upon human measurement and c o n t r o l  t o  
keep i t  on t h e  r i g h t  pa th .  An o rd ina ry  machine must be watched continu- 
ous ly  t o  avoid i t s  w i t l e s s l y  plunging ahead, r epea t ing  an a c t i o n  d e s p i t e  
changes i n  condi t ion .  An automated system, however, (assuming it has been 
programmed proper ly)  w i l l  e i t h e r  c o r r e c t  i t s e l f  o r  s t o p  and, i n  e f f e c t ,  
ask f o r  f u r t h e r  i n s t r u c t i o n s .  U n t i l  t h e  c o n t r o l l i n g  device r ece ives  those  
i n s t r u c t i o n s ,  a l l  i s  a t  a s t a n d s t i l l .  The moment it does rece ive  t h e  new 
information,  it w i l l  d i g e s t  i t ,  compute i t s  s ign i f i cance ,  and i s s u e  new 
i n s t r u c t i o n s  t o  i t s  mechanism more quickly  probably than  it took t h e  per-  
son who suppl ied  t h e  new data  t o  type  i t  i n t o  t he  console.  The man i n  
charge, t h e r e f o r e ,  i s  simply extending h i s  own f a c u l t i e s ,  i n  t h a t  he is 
us ing  a computer t o  measure, observe and con t ro l ,  m s t e a d  o f  having t o  
perform these  funct ions  h imsel f .  Often what i s  happening i s  t h a t  t h e  
computer i s  doing c a l c u l a t i o n  of  da t a  which t h e  man himself c a l d  be 
doing - i f  he had enough time! The man i n  charge of an automated system 
i s  no t  a s l ave  t o  a machine; he is  master  of  it. ~t s tands  ready t o  s e rve  
h i s  wishes. 

The r e s u l t  should be, a s  Pe ter  Drucker wrote over a decade ago, t h a t  
"automation w i l l  l e ad  t o  ' t h e  human use of  human beings '  - t h a t  i s ,  t o  
our us ing  man's s p e c i f i c a l l y  human q u a l i t i e s ,  h i s  a b i l i t y  t o  th ink ,  t o  
analyze,  balance and synthes ize ,  t o  dec ide  and a c t  purposeful ly  - i n s t ead  
o f  u s ing  him, a s  we have done f o r  m i l l e n i a ,  t o  do a l l  t he  dreary  work 
machines can do b e t t e r u . =  

My conclusion,  t h e r e f o r e ,  i s  simple. The day w i l l  come f o r  a l l  of us  
when we f i n d  t h a t  our volume of  holdings and r a t e  of access ions  makes i m -  
p e r a t i v e  t h e  s u b s t i t u t i o n  of  new methods f o r  o ld ,  i n  order  simply t o  keep 
our heads above water .  I n  such an event ,  should the  s o l u t i o n  l i e  i n  auto- 
mation, it seems t o  me t h a t  it w i l l  be p o t e n t i a l l y  more damaging t o  our 
d i g n i t y  not  t o  automate than  t o  do so.  
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