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R e c e n t l y  A r t h u r  C .  C l a r k e  ( a u t h o r  o f  VOICE ACROSS
THE SEA a n d  many  o t h e r  n i c e  b o o k s )  a n d  F r e d e r i c k  I ,  O r d w a y,  I I I ,
s c i e n t i f i c  c o n s u l t a n t  o f  P o l a r i s  P r o d u c t i o n s ,  I n c . ,  s a w  me
t o  e n l i s t  m y  a n d  t h e  B e l l  L a b o r a t o r i e s !  h e l p  c o n c e r n i n g
s i m u l a t e d  c o m m u n i c a t i o n  e q u i p m e n t  f o r  a  v e r y  l u s h  s c i e n c e
f i c t i o n  p i c t u r e  w h i c h  P o l a r i s  i s  m a k i n g  a n d  MGM r e l e a s i n g
i n  c o l o r  a n d  C i n e r a m a .  I  a g r e e d  b e c a u s e  I r d  r a t h e r  h a v e  u s
t h a n  G e n e r a l  Te l e p h o n e  o r  someone e l s e  e x e r c i s e  w h a t  i n -
f l u e n c e  c a n  b e  e x e r c i s e d .  I ' d  e v e n  l i k e  a  B l u e  B e l l  o n  t h e
t e l e p h o n e  b o o t h .  F u r t h e r ,  I  may  b e  a b l e  t o  g e t  i n  a  f e w
p l u g s  a b o u t  v o i c e  p l u s  d a t a .

I n  m a k i n g  t h e  p i c t u r e ,  P o l a r i s  P r o d u c t i o n s  i s  w o r k i n
v e r y  c l o s e l y  w i t h  NASA h e a d q u a r t e r s  a n d  t h e  many  f i e l d  c e n t e r 3
as w e l l  a s  w i t h  u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t e s  a n d  i n -
d u s t r i a l  c o n c e r n s  t h r o u g h o u t  t h e  c o u n t r y .  A m o n g  t h e  i n d u s t r i a l
conce rns  m e n t i o n e d  w e r e :  W h i r l p o o l ,  w h i c h  i s  p r e p a r i n g  a  2 1 s t
c e n t u r y  s p a c e  k i t c h e n ,  a n d  I B M ,  w h i c h  i s  d e s i g n i n g  t h e  f a c a d e
and f u n c t i o n s  o f  a  c o m p u t e r  f o r  t h e  s p a c e s h i p .  G E  was  a l s o
m e n t i o n e d ;  I  d o  n o t  k n o w  w h a t  t h e y  a r e  d o i n g .

P o l a r i s  i s  q u i t e  w i l l i n g  t o  a c k n o w l e d g e  a d v i c e  r e -
c e i v e d  f r o m  B e l l  i n  t h e  p i c t u r e .  O r d i n a r i l y  w e r d  s t e e r
c l e a r  o f  t h i s  f o r  f e a r  o f  m i s r e p r e s e n t a t i o n .  I  d o n i t  s e e
how w e  c a n  b e  m i s r e p r e s e n t e d  i n  a  s c e n e  d a t e d  2 0 0 1 .  N o  o n e
can c h e c k  u p  u n t i l  t h e n ,  a n d  b y  2 0 0 1  t h e  p i c t u r e  w i l l  h a v e
been f o r g o t t e n .  T h e  q u e s t i o n  o f  s u c h  s c r e e n  c r e d i t  c a n  b e
f a c e d  l a t e r .

The a t t a c h e d  p i n k  i s  m y  f i r s t  v e r s i o n  o f  w h a t  I
t h i n k  P o l a r i s  n e e d s .  I l d  a p p r e c i a t e  a n y  comments .
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A t t .
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COMMUNICATION EQUIPMENT FOR " 2 0 0 1 "

Th i s  memorandum i s  c o n c e r n e d  w i t h  s i m u l a t e d  c o m m u n i -

c a t i o n  e q u i p m e n t  f o r  a  f o r t h c o m i n g  MGM p i c t u r e  w r i t t e n  b y

A r t h u r  C .  C l a r k e ,  t o  b e  d i r e c t e d  a n d  p r o d u c e d  b y  S t a n l e y  K u b r i c k .

The p i c t u r e  i s  b e i n g  made b y  P o l a r i s  P r o d u c t i o n s ,  I n c .  a n d

w i l l  b e  r e l e a s e d  a n d  d i s t r i b u t e d  b y  MGM, h o p e f u l l y  b y  t h e  e n d

o f  1 9 6 6 .  T h e  t i t l e  o f  t h e  p i c t u r e  i s  " 2 0 0 1 :  A  S p a c e  O d y s s e y . "

The p i c t u r e  w i l l  b e  r e l e a s e d  i n  C i n e r a m a  a n d  c o l o r .

The p i c t u r e  d e a l s  w i t h  a  f l i g h t  t o  J u p i t e r .  D u r i n g

t h e  f l i g h t ,  a  f a i l u r e  o f  c o m m u n i c a t i o n s  o c c u r s  t h r o u g h  damage

t o  t h e  m i c r o w a v e  a n t e n n a  o n  t h e  s p a c e  v e h i c l e .

T h i s  memorandum a d d r e s s e s  i t s e l f  t o  t w o  p r o b l e m s :

1.  T h e  c o m m u n i c a t i o n s  c e n t e r  o f  t h e  s p a c e s h i p ,  a n d

commun i ca t i on  b e t w e e n  t h e  s p a c e s h i p  a n d  a n  e a r t h ,  s a t e l l i t e
o r  moon b a s e .

2 .  D o m e s t i c  t e l e p h o n e  s e r v i c e ,  a s  e x e m p l i f i e d  b y  r o u t i n e

phone b o o t h  s e r v i c e  b e t w e e n  a n  o r b i t i n g  s p a c e  s t a t i o n  a n d

e a r t h .

I n  b o t h  c a s e s  i t  i s  assumed  t h a t  o n e  c o m m u n i c a t i o n s

c i r c u i t  w i l l  h a n d l e  v o i c e ,  p i c t u r e ,  a n d  d a t a  s e r v i c e .  E a c h

t e r m i n a l  m u s t  b e  p r o v i d e d  w i t h  a  m i c r o p h o n e  a n d  s p e a k e r

(a t e l e p h o n e  h a n d s e t  c a n  b e  p r o v i d e d  f o r  o p t i o n a l  u s e  t o

i n s u r e  some p r i v a c y  o r  p r o t e c t i o n  a g a i n s t  n o i s e ) ;  w i t h  o n e  o r

more s c r e e n s  o n  w h i c h  t e l e v i s i o n  p i c t u r e s  o r  d a t a  c a n  b e

d i s p l a y e d ;  w i t h  a  k e y b o a r d ,  e i t h e r  a  s m a l l  k e y b o a r d  s u c h  a s
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t h a t  u s e d  i n  t o u c h - t o n e  d i a l i n g ,  o r  a  f u l l  k e y b o a r d  f o r  d a t a ;

w i t h  a  s l o t  f r o m  w h i c h  messages c a n  e m e r g e ,  ( m e s s a g e s  w i l l

a l so  b e  d i s p l a y e d  on  t h e  t e l e v i s i o n  s c r e e n ) ;  a n d  w i t h  a  number

o f  s p e c i a l - p u r p o s e  c o n t r o l s .  T h e s e  c o n t r o l s  w i l l  i n  many

cases b e  i l l u m i n a t e d  o b l o n g s  w i t h  some s u c h  l a b e l  a s  11c o m p u t e r "

o r  " a c k n o w l e d g e . "  W h e n  t h e  u s e r  p r e s s e s  o n e  o f  t h e s e ,  t h e

c o l o r  o f  t h e  l i g h t  i l l u m i n a t i n g  t h e  o b l o n g  w i l l  c h a n g e  u n t i l

t h e  o p e r a t i o n  s i g n a l l e d  h a s  b e e n  c o m p l e t e d .

1. T h e  C o m m u n i c a t i o n s  C e n t e r e  t h e  S h i p

A f e w  s i m p l e  c a l c u l a t i o n s  s h o w  t h a t  w i t h  a  l a r g e

a n t e n n a  o n  e a r t h  i t  w o u l d  t a k e  o n l y  a  v e r y  w e a k  t r a n s m i t t e r

power  t o  c o m m u n i c a t e  f r o m  t h e  s h i p  t o  t h e  e a r t h .  T h e  p l o t

depends o n  b r e a k i n g  o f  c o m m u n i c a t i o n s  f r o m  s h i p  t o  e a r t h ,

w h i l e  t h e r e  i s  s t i l l  c o m m u n i c a t i o n  f r o m  e a r t h  t o  s h i p .  W e

J u s t  h a v e  t o  a c k n o w l e d g e  t o  o u r s e l v e s  t h a t  t h o u g h  t h i s  i s  a

c o n t i n g e n c y  r e q u i r e d  b y  t h e  p l o t ,  i t  i s  t e c h n o l o g i c a l l y

unsound.

I  b e l i e v e  t h a t  a  p a r t  o f  t h e  c o m m u n i c a t i o n  b e t w e e n

t h e  s h i p  a n d  t h e  e a r t h  s h o u l d  b e  a  w e a k  p i l o t  s i g n a l  w h i c h  i s

on a t  a l l  t i m e s .  T h i s  p r o v i d e s  a  s i m p l e  means f o r  t h e  b a s e

s t a t i o n  t o  t r a c k  t h e  s h i p ,  a n d  t o  k n o w  t h a t  a l l  i s  w e l l  o n

t h e  s h i p .  T h i s  p i l o t  c h a n n e l  c a n  b e  u s e d  f o r  a  s l o w  r o u t i n e

d a t a  r e p o r t  o n  t h e  v i t a l  f u n c t i o n s  o f  t h e  s h i p .  T h u s ,  e v e n

i f  t h e  c r e w  o f  t h e  s h i p  d o  n o t  n o t i c e  t h a t  s o m e t h i n g  h a s  g o n e

w r o n g ,  t h e  b a s e  s t a t i o n  w i l l  f i n d  o u t  i f  a n y t h i n g  c r i t i c a l

goes w r o n g  a n d  w i l l  b e  a b l e  t o  i n f o r m  t h e  c r e w .
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I t  m i g h t  a l s o  b e  w o r t

The p i l o t  s i g n a l  and  s l o w  d a t a  l i n k  f r o m  t h e  s h i p  t o

the e a r t h  can  a l s o  be  h e l p f u l  p l o t w i s e .  W h e n  t h e  l a r g e  m i c r o -

wave an tenna  o n  t h e  s h i p  i s  d e s t r o y e d  s o  t h a t  t h e  p i l o t  channe l

from s h i p  t o  e a r t h  i s  pe rmanen t l y  d i s a b l e d ,  t h e  absence o f

s i g n a l  w i l l  b e  n o t e d  i m m e d i a t e l y  on  e a r t h .  T h u s  we c a n  have

a scene o f  c o n s t e r n a t i o n  and  e f f o r t s  t o  r a i s e  t h e  s h i p  wh i ch

w i l l  be  more e f f e c t i v e  t h a n  i n a b i l i t y  t o  make c o n t a c t  w i t h  t h e

ship a t  some r o u t i n e  message t i m e .

h i l e  t o  have a  con t i nuous

p i l o t  s i g n a l  f r o m  e a r t h  t o  s h i p .  T h i s  c o u l d  be  used  i n  keep ing

the s h i p ' s  an tenna  pe rmanen t l y  p o i n t e d .  I t  c o u l d  be  used  f o r

sending r o u t i n e  d a t a ,  s u c h  a s  t h a t  necessa ry  f o r  r e p r o d u c t i o n

o f  t h e  New Yo r k  Times o r  some o t h e r  newspaper aboard  t h e  s h i p .

I t  wou ld  be  more economica l  t o  send such  d a t a  o v e r  a  l o n g

pe r i od  o f  t i m e  t h a n  r a p i d l y  and i n t e r m i t t e n t l y .

I  t h i n k  i t  i s  a l s o  i m p o r t a n t  t o  have some p e r i o d i c

r o u t i n e  c o n t a c t  between t h e  s h i p  and  t h e  e a r t h ,  s a y ,  once  o r

tw ice a  d a y.  T h i s  c a n n o t  i n v o l v e  a  t e l ephone  c o n v e r s a t i o n  as

we know i t ,  because t h e  t r a n s m i s s i o n  t i m e  i s  t o o  g r e a t .

Transmiss ion t i m e  c a n  e a s i l y  be computed b y  d i v i d i n g  t h e

d is tance  between s h i p  and  e a r t h  b y  t h e  v e l o c i t y  o f  l i g h t .  I t

i s  i m p o r t a n t  t o  n o t e  wha t  t h e  t r a n s m i s s i o n  t i m e  i s  a n d  t o  make

the p i c t u r e  c o n s i s t e n t  w i t h  t h i s .

I  d o  t h i n k  t h a t  i t  i s  i m p o r t a n t  t o  use  some s o r t  o f

vo ice  s i g n a l .  T h i s  w i l l  have t o  be  a  s o r t  o f  spoken n o t e

memorandum o r  t e l e g r a m ,  o r  r a t h e r ,  a  sequence o f  s u c h  n o t e s ,



i n s tead  o f  t h e  g i v e - a n d - t a k e  c h a r a c t e r i s t i c  o f  a  t e l ephone

conversa t ion .  T h e  w r i t e r  s h o u l d  imag ine  h i m s e l f  i n  t h e

p o s i t i o n  o f  w r i t i n g ,  s a y ,  a n  exchange o f  b r i e f  and  i n f o r m a l

te legrams.

We now come t o  t h e  communicat ion  equipment  aboard

the s h i p ,  a n d  t o  i t s  u s e  d u r i n g  a  r o u t i n e  c o n t a c t .

I  t h i n k  o f  t h e  f o l l o w i n g  a s  t h e  e s s e n t i a l s  o f  t h e

communications c e n t e r  o n  t h e  s h i p .  A b o v e  a n d  i n  t h e  c e n t e r ,

a t  eye  l e v e l ,  we have  a  TV  sc reen  used i n  p e r s o n - t o - p e r s o n

t ransm iss ion .  T h i s  w i l l  show e i t h e r  o n e ' s  own f a c e ,  t h e  f a c e

o f  t h e  p e r s o n  t o  whom one i s  t a l k i n g ,  o r  d a t a  when d a t a  i s

be ing t r a n s m i t t e d  o r  r e c e i v e d .  T o  t h e  l e f t  and  t o  t h e  r i r. ; .ht

we have a l t e r n a t e  sc reens  f o r  t r a n s m i s s i o n  o f  scenes f r o m  t h e

sh ip .  T h e s e  m i g h t  b e  t w o  e x t e r i o r  cameras,  o r  t h e y  m i z h t  show

o the r  scenes i n t e r i o r  t o  a  s h i p ,  i n c l u d i n g  equipment  o r

Ins t ruments .  M o r e  sc reens  c a n  be u s e d  i f  d e s i r e d .  B e l o w

each o f  t h e  sc reens  t h e r e  i s  a  l i g h t e d  and  l a b e l e d  o b l o n z  f o r

a c t i v a t i n g  t h a t  p a r t i c u l a r  s c r e e n .

I t  m i g h t  be  d e s i r a b l e  t o  show TV p i c t u r e s  a s  a

sequence o f  f rames  t r a n s m i t t e d  perhaps t w i c e  a  second.  T h i s

w i l l  r e c a l l  t h e  " m o v i e s "  t a k e n  o f  t h e  spacewa lk  f r o m  Gemin i ,

which were shown o n  TV screens a l l  o v e r  t h i s  c o u n t r y.

There m i g h t  be  a  handse t  a v a i l a b l e  someplace,  a s

has been  n o t e d .



bu t  I  t h i n k  i t  i s  p r o b a b l y  w o r t

Lower, t h e r e  s h o u l d  be  a  f u l l  keyboard  a r ranged  f o r

convenient  u s e .  T h i s  wou ld  be  t h e  e q u i v a l e n t  o f  a  t y p e w r i t e r

keyboard. I  d o n ' t  t h i n k  t h a t  we s h o u l d  have a  c o n v e n t i o n a l

t y p e w r i t e r ,  however.  R a t h e r ,  we s h o u l d  have a  s l o t  f o r  o u t -

coming messages. M e s s a g e s  t h a t  a r e  t y p e d  o n  t h e  keyboard  w i l l

appear o n  t h e  TV  sc reen  p r i o r  t o  t r a n s m i s s i o n .  T h e y  c a n  be

viewed f o r  e d i t i n g ,  e d i t e d  b y  means o f  t h e  keyboard  i f  neces -

s a r y,  a n d  t h e n  t r a n s m i t t e d  b y  p r e s s i n g  a  p r o p e r  o b l o n g  e i t h e r

under t h e  TV sc reen  o r  n e x t  t o  t h e  keyboard .

There s h o u l d  a l s o  be  a  s l o t  f o r  messages t r a n s m i t t e d

and r e c e i v e d .  W h e n  a  message i s  f i n a l l y  t r a n s m i t t e d ,  a  p r i n t e d

copy f o r  r e f e r e n c e  comes o u t  o f  t h e  s l o t .  W h e n  a  message i s

r e c e i v e d ,  a  p r i n t e d  copy  comes o u t .  T h i s  may be a n a c h r o n i s t i c ,

h i l e .

Besides t h e  keyboard  f o r  s p e c i a l  pu rposes ,  a n d  f o r

computer i n p u t ,  t h e r e  s h o u l d  be  a  number o f  ob longs  w i t h

va r i ous  l a b e l s .  B y  p r e s s i n g  t h e s e ,  t h e  o p e r a t o r  can  t r a n s m i t

data o f  v a r i o u s  s o r t s  t o  e a r t h .  T h e r e  s h o u l d  c e r t a i n l y  be  a n

oblong f o r  " c o m p u t e r " ,  pe rhaps  o b l o n g s  f o r  " l i f e  s u p p o r t "

(which w i l l  t r a n s m i t  b a c k  v a r i o u s  b i o l o g i c a l  r e a d i n g s  a n d  t h e

c o n d i t i o n  o f  t h e  atmosphere i n  t h e  s h i p ,  a n d  perhaps t h e

tempera tu re ) ,  " r a d i a t i o n , "  " p r o p u l s i o n , "  " n a v i g a t i o n . "  H e r e

I  am d e a l i n g  o n l y  w i t h  t h e  communicat ion p rob lem.  S o m e b o d y

e lse  w i l l  have t o  t h i n k  up  how many d i f f e r e n t  t h i n g s  s h o u l d

be r e p o r t e d  f r o m  t h e  s h i p  o n  demand. A t  a n y  t i m e  d u r i n g  a



r o u t i n e  communica t ion ,  a  c rew  member can  r e p o r t  baec  a p p r o -

p r i a t e  d a t a  b y  p r e s s i n g  one o f  t h e s e  o b l o n g s .  T h e  d a t a  w i l l

appear momen ta r i l y  o n  t h e  TV sc reen .  T h e n  t h e  l i g h t  u n d e r

the o b l o n g  w i l l  change c o l o r ,  f r o m  g reen  t o  y e l l o w ,  u n t i l

t r ansm iss ion  has  been  comp le ted ,  when i t  w i l l  r e v e r t  t o  g r e e n .

A r e d  l i g h t  w i l l  i n d i c a t e  m a l f u n c t i o n .

What w i l l  a  r o u t i n e  c a l l  be  l i k e ?  S u p p o s e  i t  comes

i n  f r o m  e a r t h .  A  l i g h t  s h o u l d  f l a s h  i n  t h e  communicat ions

c e n t e r.  T h e r e  s h o u l d  a l s o  be  a n  a u d i b l e  s i g n a l ,  i n  case a

crew member i s  n o t  a t  t h e  c e n t e r .  T h i s  m i g h t  be  " H e a r  t h i s

message, h e a r  t h i s  message. T r a n s m i s s i o n  i n  20  s e c o n d s . "

Then t h e r e  w i l l  be  a  r o u t i n e  t r a n s m i s s i o n  i n  20  seconds ( o r

some o t h e r  t i m e ,  a s  may be c h o s e n ) .  O n  r e c e i v i n g  t h i s  message,

the c r e w  member s h o u l d  i m m e d i a t e l y  push a n  acknowledge b u t t o n ,

so t h a t  t h e  e a r t h  s t a t i o n  w i l l  know w h e t h e r  t o  c o n t i n u e  a s

soon a s  p o s s i b l e .

Fo l l ow ing  t h e  s p e c i f i e d  e l a p s e d  t i m e ,  t h e r e  s h o u l d

be a  message head ing .  T h i s  s h o u l d  appear  on  t h e  T V  sc reen  i n

p r i n t  a s  i t  i s  b e i n g  r e a d  o u t .  I t  s h o u l d  be  v e r y  d r y  and

f o r m a l ,  f o r  i n s t a n c e ,  " Tr a n s m i s s i o n  number 147 f r o m  base t o

s h i p ,  t i m e  2 1  m i n u t e s ,  1 8  h o u r s ,  3 r d  d a y,  2 n d  month,  1 9 7 0 ,

Major  Joe G l o n t z  t o  communicat ions o f f i c e r ,  h e a r  and  r e c o r d

t h i s  message."  T h i s  f o r m a l  head ing  i s  p roduced a u t o m a t i c a l l y

a t  t h e  base  s t a t i o n  -  i t  s h o u l d  be  monotonous and  a  l i t t l e

mechanical .  A t  t h e  end  o f  t h i s  f o r m a l  head ing ,  t h e  f a c e  o f
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the base  communicator  s h o u l d  appear  o n  t h e  TV  sc reen  and he

should d e l i v e r  a  v e r y  i n f o r m a l  l i t t l e  t e l e g r a p h - l i k e  message

t o g e t h e r  W i t h  some c h i t - c h a t .  A t  t h e  e n d  he  s h o u l d  s a y

"acknowledge" and  h i s  f a c e  s h o u l d  g o  o f f  t h e  s c r e e n .

Fo l l ow ing  t h i s ,  t h e  o p e r a t o r  aboard  t h e  s h i p  p resses

a "message" b u t t o n ,  w h i c h  sends o u t  b o t h  i n  d a t a  and  v o i c e

form a  s i m i l a r  r o u t i n e  head ing  w h i c h  has been  s t o r e d  o n  t a p e ,

the message number,  t i m e  a n d  d a t e  b e i n g  a u t o m a t i c a l l y  p r o v i d e d .

Fo l l ow ing  t h i s ,  t h e  o p e r a t o r  aboard  t h e  s h i p  d e l i v e r s  a  c h a t t y

l i t t l e  memo, s e e i n g  h i m s e l f  o n  t h e  T V  sc reen  as  h e  speaks .

He t h e n  says  t h a t ,  we have  t h i s  and  t h a t  i n t e r e s t i n g  t o  r e p o r t ,

and pushes a  f e w  a s s o r t e d  ob longs  o r  t y p e s  someth ing  o n  t h e

keyboard. I f  he  p resses  t h e  " c o m p u t e r "  o b l o n g ,  f o r  i n s t a n c e ,

the message c e n t e r  a c c o r d i n g l y  sends a  computer  r e a d o u t ,  o r

a computer  p rogram,  w h i c h  appears o n  t h e  T V  sc reen  w h i l e  i t

I s  b e i n g  t r a n s m i t t e d .  T h i s  c a n  go  d i r e c t l y  t o  t h e  computer

a t  t h e  base  s t a t i o n .  T h e n  t h e  man m i g h t  p u s h  t h e  " p r o p u l s i o n "

o r  " l i f e  s u p p o r t "  ob l ong  o r  m i g h t  push  one o f  t h e  a l t e r n a t e

"v iew"  ob longs  and  send a  p i c t u r e  f r o m  t h e  s p a c e s h i p .  A t  t h e

end, h e  a g a i n  pushes a n o t h e r  o b l o n g  w h i c h  causes a  message t o

go o u t  i n  d a t a  and v o i c e ,  "Spacesh ip  s o - a n d - s o ,  o v e r "  o r

"Spaceship so-and--so,  o v e r  and  o u t , "  a s  t h e  case  may b e .

There s h o u l d  be  n o n r o u t i n e  messages a l s o .  T h e s e

should a l s o  have a n  a u t o m a t i c a l l y - t r a n s m i t t e d  head ,  s i m i l a r

t o  t h e  r o u t i n e  head e x c e p t  t h e  message s h o u l d  be  i d e n t i f i e d  a s



"Spec ia l  message" i n s t e a d  o f  " R o u t i n e  message."  E v e r y t h i n g

e lse  w i l l  be  much t h e  same e x c e p t  t h e  a t t i t u d e  a n d  language

of  t h e  o p e r a t o r .  H e r e  he  w i l l  n o t  b e  k i d d i n g  o r  t r a n s m i t t i n g

r o u t i n e  i n f o r m a t i o n .  H e  w i l l  r e a l l y  have someth ing  t o  s a y.

Thus, h i s  v o i c e  w i l l  be  more t e r s e ,  h i s  c h o i c e  o f  words w i l l

be more p r e c i s e ,  a n d  i n  a  s p e c i a l  message, h e  i s  more l i k e l y

t o  have o c c a s i o n  t o  k e y  a  message o n  t h e  keyboard .  R o u t i n e

messages a r e  more l i k e l y  t o  be  t a k e n  c a r e  o f  b y  t h e  b u i l t - i n
f u n c t i o n s .

At  t h e  e n d  o f  a  message, h a r d  c o p i e s  s h o u l d  come o u t

o f  t h e  d a t a  s l o t s  a t  b o t h  ends .

2. T h e  Phone Boo th  o n  t h e  O r b i t i n g  Space S t a t i o n

The phone b o o t h  o n  t h e  o r b i t i n g  space s t a t i o n  s h o u l d

l o o k  s i m p l e ,  p l e a s i n g ,  a n d  f u n c t i o n a l .  I  wonder whe the r  o r

not i t  s h o u l d  have a  d o o r .  T h e  advantage o f  h a v i n g  a  d o o r  i s

t h a t  one c a n  t h e n  a s s e r t  t h a t  t h e  phone b o o t h  i s  c o m p l e t e l y

soundproof ;  s o  t h a t  one  c a n  e f f e c t i v e l y  use  some s o r t  o f  a

secrecy d e v i c e .  I  t h i n k  t h a t  s e c r e c y  i n  t e l ephone  communica-

t i o n  w i l l  b e  i m p o r t a n t  i n  t h e  f u t u r e ,  a n d  i t  m i g h t  b e  n i c e  t o

f i n d  some o c c a s i o n  f o r  i n s e r t i n g  i t  i n  t h e  p i c t u r e .

The equ ipment  i n  t h e  phone b o o t h  w i l l  o f  cou rse

inc lude  concea led  loudspeakers  and  mic rophone,  a  t e l e v i s i o n

screen b o t h  f o r  v i e w i n g  t h e  d i s t a n t  t a l k e r  and  f o r  showing

da ta ,  a  keyboa rd ,  perhaps  m e r e l y  a  1 0 - b u t t o n  keyboard  as  i n

touch- tone  d i a l i n g ,  f o r  d a t a  i n p u t  s e v e r a l  l i g h t e d  ob longs
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f o r  v a r i o u s  s p e c i a l  f u n c t i o n s ,  a n d  a  s l o t  f o r  d a t a  o u t p u t .

I f  t h e r e  i s  n o  d o o r  o n  t h e  phone b o o t h ,  a  handse t  w i l l  be

p rov ided  f o r  communicat ion u n d e r  n o i s y  c o n d i t i o n s  o r  f o r

ach iev ing  some degree  o f  p r i v a c y.  T h e r e  w i l l  a l s o  be  a  s l o t

f o r  t h e  i n s e r t i o n  o f  t h e  u s e r ' s  c r e d i t  c a r d .  T h i s  c r e d i t  c a r d

w i l l  p resumably  have s e v e r a l  k e y  numbers m a g n e t i c a l l y  reco rded

on i t  -  d i f f e r e n t  numbers f o r  d i f f e r e n t  pu rposes .

Let u s  f i r s t  c o n s i d e r  t h e  m a t t e r  o f  s e c r e c y.  S e c r e c y

w i l l  be  ach ieved  b y  i n s e r t i n g  t h e  c r e d i t  c a r d  and  p u s h i n g  a

marked ob long .  T h e  c r e d i t  c a r d  w i l l  have a  code c o r r e s p o n d i n g

t o  t h e  code used  a t  t h e  o t h e r  end  o f  t h e  c i r c u i t .  T h e  number

w i l l  b e  changed p e r i o d i c a l l y .  S e c r e c y  w i l l  b e  p r o v i d e d

between u s e r s ,  e a c h  p a i r  o r  s e t  o f  u s e r s  h a v i n g  a  common

p r i v a t e  code .  I f  p r i v a c y  as  opposed t o  s e c r e c y  i s  d e s i r e d ,

another  b u t t o n  can  be  pushed ,  a n d  w i t h o u t  use  o f  a  r e c o r d e d

code o n  t h e  c r e d i t  c a r d ,  someth ing  l e s s  s e c u r e  t h a n  s e c r e c y

w i l l  b e  p r o v i d e d  b y  encod ing  a c c o r d i n g  t o  a  code chosen a u t o -

m a t i c a l l y  f o r  each  p a r t i c u l a r  c a l l  b y  t h e  t e l e p h o n e  company.

I  d e s c r i b e  be low  t w o  d i f f e r e n t  c a l l s .  O n e  i s  a

c a l l  f r o m  a  u s e r  on  t h e  space  s t a t i o n  t o  a  bank .  T h i s  w i l l

demonstrate c e r t a i n  equipment  t h a t  t h e  bank  w i l l  use  a s  w e l l

as t h e  f a c i l i t i e s  p r o v i d e d  b y  t h e  t e l e p h o n e  company. T h e

o the r  i s  a  c a l l  f r o m  t h e  u s e r  i n  t h e  t e l e p h o n e  b o o t h  t o  h i s

own o f f i c e .  T h i s  w i l l  i n v o l v e  some equ ipment  i n  t h e  o f f i c e

as w e l l  a s  equ ipment  s u p p l i e d  d i r e c t l y  b y  t h e  t e l e p h o n e
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company. I f  one w i s h e s ,  o n e  c a n  imag ine  a  c a l l  f r o m  one

phone b o o t h  t o  a n o t h e r.  I n  t h i s  case  some o f  t h e  f e a t u r e s

o f  communicat ion t h a t  a r e  s u p p l i e d  f o r  t h e  purposes  o f  t h e

bank o r  t h e  purposes  o f  t h e  o f f i c e  w o u l d  s i m p l y  be  d e l e t e d .

I t  us  suppose t h a t  t h e  u s e r  i n s e r t s  h i s  c r e d i t  c a r d

I n t o  t h e  s l o t  i n  o r d e r  t o  p a y  f o r  t h e  c a l l  and  d i a l s  t h e

number o f  h i s  bank .  T h e  T V  sc reen  l i g h t s  u p  and  t h e  u s e r  sees

a s m a l l  d i r e c t o r y  o f  v a r i o u s  s e r v i c e s  such  a s  " l o a n s " ,

" sav i ngs " ,  " c h e c k i n g  a c c o u n t s "  and  perhaps o t h e r s .  E a c h  o f

these has  f o l l o w i n g  i t  a  s h o r t  number,  t w o  o r  t h r e e  d i g i t s .

The u s e r  t h e n  d i a l s  t h e  number co r respond ing  t o  t h e  s e r v i c e

he w ishes  t o  u s e ,  w h i c h  we w i l l  assume i n  t h i s  case  i s  t h e  use

o f  a  check ing  a c c o u n t .

As soon  as  t h e  u s e r  d i a l s  t h e  c h e c k i n g  accoun t

se rv i ce  numbers t h e  image o f  a  charming young l a d y  s i t t i n g

a t  a  d e s k  appears o n  t h e  s c r e e n .  S h e  d i r e c t s  h i m  i n  f u r t h e r

d e t a i l s  o f  t h e  t r a n s a c t i o n .  S h e  s h o u l d  l o o k  j u s t  a s  r e a l  a s

l i f e ,  b u t  a t  some t i m e  d u r i n g  t h e  c a l l ,  we s h o u l d  see  h e r

from beh ind .  S h e ' l l  be  d i s c o v e r e d  t o  be  m e r e l y  a  h o l l o w

simulacrum w i t h  a c t u a t i n g  motors  a n d  c o n t r o l s  ( s h o u l d  she  b e

merely  a  f i l m ? ) .  A s  soon  a s  t h e  young l a d y  appears ,  s h e  s a y s ,

"Good morn ing ,  w h a t  can  I  d o  f o r  y o u ? " .  T h e  u s e r  s a y s ,

" I  w i s h  t o  d e p o s i t  a  check  f o r  $1000 t o  t h e  c r e d i t  o f  M iss

Jane W Y l e . "  T h e  young l a d y  s a y s ,  " P l e a s e  speak  y o u r  name

d i s t i n c t l y  f o r  v o i c e p r i n t  i d e n t i f i c a t i o n . "  T h e  u s e r  speaks
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h i s  name; s h e  s a y s  t h e  i d e n t i f i c a t i o n  i s  p r o p e r .  W i l l  y o u

please k e y  t h e  p e r s o n ' s  i d e n t i f i c a t i o n  number  and t h e  amount

o f  t h e  c h e c k ? "  A s  t h e  u s e r  punches t h e s e  numbers b y  means o f

the keyboa rd ,  t h e  image o f  a  check  appears o n  t h e  sc reens

w i t h  t h e  numbers i n  t h e  payee and  amounts co lumns.  T h e  u s e r ' s

own i d e n t i f i c a t i o n  number  a l s o  appears ;  t h i s  has  been  o b t a i n e d

from t h e  c r e d i t  c a r d  wh ich  i s  i n  t h e  t e l e p h o n e  s l o t .  T h e

young l a d y ' s  v o i c e  s a y s ,  " I f  t h a t  i s  c o r r e c t ,  p l e a s e  p r e s s  t h e

acknowledge b u t t o n . "  T h e  u s e r  does t h i s ,  t h e  young l a d y

appears a n d  s a y s ,  " T h e  t r a n s a c t i o n  has  been comp le ted ,  t h a n k

y o u . "  A  r e c o r d  o f  t h e  t r a n s a c t i o n  comes o u t  o f  t h e  message
s l o t .

We s h o u l d  a l s o  p r o v i d e  a  d i s p o s a l  u n i t  f o r  such

records  i f  t h e  u s e r  d o e s n ' t  wan t  t o  keep them.

I f ,  d u r i n g  t h i s  t r a n s a c t i o n ,  t h e  u s e r  does n o t  know

Miss W y l e ' s  i d e n t i f i c a t i o n  numbe r,  o r  i f  h i s  i d e n t i f i c a t i o n

by v o i c e p r i n t  i s  i n  doub t  ( o r  f o r  o t h e r  p l a u s i b l e  r e a s o n s ) ,

the young l a d y  appears a n d  s a y s ,  " I  w i l l  have t o  connec t  y o u

w i t h  my s u p e r v i s o r . "  T h e n  t h e  u s e r  t a l k s  v i a  t e l ephone  a n d

t e l e v i s i o n  w i t h  a  r e a l  pe rsons  who has  a t  h e r  command v a r i o u s

bank reco rds  t h a t  c a n  be summoned up  b y  means o f  a  keyboard .

We w i l l  now c o n s i d e r  a  c a l l  w h i c h  t h e  u s e r  makes t o

h i s  o f f i c e  a f t e r  bus iness  h o u r s ,  t o  l e a v e  a  t y p e d  message t o

be d e l i v e r e d  t o  o r  f o r w a r d e d  t o  someone. H e  d i a l s  t h e  number

o f  t h e  o f f i c e .  H e  hea rs  a n  answer ing  v o i c e  and  sees a n
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abb rev ia ted  d i r e c t o r y .  I n  t h i s  c a s e ,  howeve r,  h e  knows t h e

number he  wan ts  t o  d i a l ,  w h i c h  i s  t h e  number o f  a  s e c r e t a r i a l

machine i n  h i s  own o f f i c e .  H e  g e t s  t h i s  machine and  t h e

t e l e v i s i o n  s c r e e n  shows o n  t h e  s c r e e n  a  l e g e n d ,  " S e c r e t a r i a l

machine, o f f i c e  o f  M r.  A .  B .  Brown.  W i l l  y o u  p l ease  r e p e a t

the f o l l o w i n g  sentence f o r  v o i c e  c a l i b r a t i o n  -  ' T h e  q u i c k

brown f o x  jumps o v e r  t h e  l a z y  d o g . ' "  ( T h i s  s h o u l d  be  r e p l a c e d

by a  sentence  c o n t a i n i n g  a l l  phonemes.) T h e  r e a s o n  f o r  u s i n g

t h i s  sen tence  i s  t h a t  i t  c o n t a i n s  a l l  t h e  phonemes o f  Eng l i sha

The u s e r  r e p e a t s  t h e  sen tence  and  t h e  t e l e v i s i o n  s c r e e n  shows

the w o r d ,  " R e a d y. "  T h e  u s e r  t h e n  d i c t a t e s  t h e  l e t t e r  s l o w l y

and d i s t i n c t l y .  A s  h e  d i c t a t e s ,  t h e  l e t t e r  appears  i n  t y p e -

w r i t t e n  f o r m  o n  t h e  - e l e v i s i o n  s c r e e n .  O c c a s i o n a l l y ,  t h e

machine w i l l  make a n  e r r o r ,  o r  w i l l  n o t  know how t o  s p e l l  a

name, o r  w i l l  b e  unab le  t o  d i s t i n g u i s h  between " t w o "  and  " t o o . "

E i t h e r  a  q u e s t i o n  mark w i l l  a p p e a r,  show ing  t h a t  t h e  machine

i s  undec ided ,  o r  e l s e  t h e  u s e r  w i l l  n o t i c e  t h e  m i s s p e l l i n g .

I n  e i t h e r  c a s e ,  h e  w i l l  push  a  b u t t o n ,  pe rhaps  t h e  z e r o  b u t t o n

on t h e  keyboard .  A s  h e  pushes t h e  b u t t o n  r e p e a t e d l y,  words

w i l l  d i s a p p e a r.  W h e n  he has  o b l i t e r a t e d  t h e  e r r o r ,  t h e  u s e r

w i l l  s p e l l  o u t  t h e  word  i n  q u e s t i o n  and t h e  machine w i l l  t y p e

i t  o u t  l e t t e r  b y  l e t t e r .  I n  t h e  cou rse  o f  d i c t a t i n g  t h e  l e t t e r ,

c a p i t a l i z a t i o n  and p u n c t u a t i o n  w i l l  be  r e q u i r e d .  I  t h i n k  t h e

bes t  way t o  hand le  t h i s  i s  t o  have t h e  u s e r  push  v a r i o u s

bu t tons  w h i c h  have been ass igned  f o r  t h e s e  d u t i e s .  A f t e r  t h e
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l e t t e r  has  been  comple ted ,  t h e  u s e r  w i l l  push  a  b u t t o n  o r

oblong.  T h e  l e t t e r  w i l l  d i s a p p e a r  f r o m  t h e  t e l e v i s i o n  s c r e e n

and a  c o p y  w i l l  come o u t  o f  t h e  s l o t  f o r  t h e  use  o f  t h e  u s e r .

The s c r e e n  w i l l  t h e n  show " O p e r a t i o n  Comp le ted . "  I t  m i g h t

a l so  s a y,  " I f  y o u  w i s h  t h i s  message c e r t i f i e d ,  p l e a s e  speak

your  name f o r  v o i c e p r i n t  i d e n t i f i c a t i o n . "  T h e  u s e r  can  t h e n

e i t h e r  speak  h i s  name o r  s i g n  o f f  w i t h o u t  speak ing  h i s  name.

J .  R .  P i e r c e
June 251 1965
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