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@  Control  device  with  a  rotary  control  knob. 

  A  control  device  comprises  a  housing  (10)  with  a  least 
one  circularly  symmetric  control  knob  (13)  recessed  into  a 
surface  (14)  of  the  housing  and  mounted  for  rotation  about 
its  axis  of  symmetry.  The  knob  has  a  partially  exposed  cir- 
cumferential  edge  (22)  at  one  side  of  the  housing  and  an  ex- 
ternal  axial  projection  whose  tip  (23)  has  a  diameter  less 
than  that  of  the  circumferential  edge.  At  least  a  substantial 
portion  of  the  external  surface  (24)  of  the  knob  between  the 
tip  (23)  and  the  edge  (22)  slopes  outwardly  from  the  tip  to  the 
edge,  the  sloping  surface  preferably  being  concave  and  ex- 
tending  continuously  from  the  tip  to  the  edge.  The  control 
device  may  be  a  valuator  for  an  interactive  graphics  termi- 
nal,  and  include  a  plurality  of  the  said  knobs  disposed  along 
each  of  two  opposite  parallel  sides  of  the  housing. 



This  i n v e n t i o n   r e l a t e s   to  a  con t ro l   device   with  at  least   one  r o t a r y   c o n t r o l  

k n o b ,   and  has  p a r t i c u l a r   t h o u g h   not  e x c l u s i v e   app l i c a t i on   to  the  type   o f  

con t ro l   device   known  as  a  v a l u a t o r   which  is  used   for  e n t e r i n g   s c a l a r  

va lue s   into  an  i n t e r a c t i v e   g r a p h i c s   t e r m i n a l .  

In  the  p a s t ,   little  a t t e n t i o n   has  been   g iven  to  the  e rgonomic   a s p e c t s   o f  

v a l u a t o r s   and  t hese   have  u sua l ly   c o n s i s t e d   simply  of  a  h o u s i n g   with  a  

n u m b e r   of  r o t a r y   con t ro l   k n o b s   moun ted   on  one  s u r t a c e   of  the  h o u s i n g  -  

see,   for  example ,   the  item  label led   " c o n t r o l   dials"  in  F i g u r e   1.14  on  p a g e  
25  of  the  t e x t b o o k   " F u n d a m e n t a l s   of  I n t e r a c t i v e   C o m p u t e r   G r a p h i c s " ,  

Foley  and  Van  Dam,  p u b l i s h e d   1982  by  the  A d d i s o n - W e s l e y   P u b l i s h i n g  

Company ,   Inc.   Such  v a l u a t o r s   have  only  one  mode  of  manual   o p e r a t i o n ,  

i . e .   by  t u r n i n g   each  knob  b e t w e e n   the  thumb  and  f o r e t i n g e r   i n  

c o n v e n t i o n a l   m a n n e r ,   which  means  that   the  v a l u a t o r   is  a w k w a r d   to  u s e  

u n l e s s   it  is  p o s i t i o n e d   more  or  less  d i r e c t l y   fac ing   the  u s e r .   This   i s  

of ten   i n c o n v e n i e n t   s ince  a  t yp ica l   g r a p h i c s   t e rmina l   will  have   a  n u m b e r   o f  

i n p u t   and  o u t p u t   d e v i c e s ,   e . g .   d i sp l ay   moni tor ,   k e y b o a r d ,   data  t a b l e t ,  

c o m p e t i n g   for  space   on  the  u s e r ' s   w o r k i n g   s u r f a c e .  

It  is  t h e r e f o r e   an  object   of  the  i n v e n t i o n   to  p r o v i d e   an  i m p r o v e d   c o n t r o l  

device   whose  con t ro l   k n o b ( s )   have   more  than   one  mode  of  m a n u a l  

o p e r a t i o n   and  are  r ead i ly   a cce s s ib l e   from  a  v a r i e t y   of  pos i t i ons   w h e r e b y  

the  con t ro l   device   is  not  c o n s t r a i n e d   to  a  l imited  r ange   of  pos i t i ons   o r  

o r i e n t a t i o n s   r e l a t ive   to  the  u s e r .  

A c c o r d i n g l y ,   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  con t ro l   device   c o m p r i s i n g   a  

h o u s i n g   with  at  least   one  e x t e r n a l l y   c i r c u l a r l y   symmet r i c   con t ro l   k n o b  

r e c e s s e d   into  a  s u r f a c e   of  the  h o u s i n g   and  moun ted   for  r o t a t i on   about   i t s  

axis  of  s y m m e t r y ,   the  knob  h a v i n g   a  p a r t i a l l y   e x p o s e d   c i r c u m f e r e n t i a l  

edge  and  an  e x t e r n a l   axial  p ro j ec t i on   whose  tip  has  a  d i ame te r   less  t h a n  

tha t   of  the  c i r c u m f e r e n t i a l   edge ,   at  least   a  s u b s t a n t i a l   p o r t i o n   of  t h e  

e x t e r n a l   s u r f a c e   of  the  knob  b e t w e e n   the  tip  and  the  edge  s l o p i n g  

o u t w a r d l y   in  the  d i r e c t i o n   from  the  tip  to  the  e d g e .  



P r e f e r a b l y ,   the   s lop ing   s u r f a c e   is  concave   and  e x t e n d s   c o n t i n u o u s l y   f r o m  

the  tip  to  the  c i r c u m f e r e n t i a l   edge ,   and  the  knob  is  r e c e s s e d   t o  

s u b s t a n t i a l l y   the  full  d e p t h   of  the  c i r c u m f e r e n t i a l   e d g e .  

In  the  embod imen t   of  the  i n v e n t i o n   to  be  d e s c r i b e d ,   the  con t ro l   dev ice   i s  

a  v a l u a t o r   for  an  i n t e r a c t i v e   g r a p h i c s   t e rmina l   and  i n c l u d e s   a  p l u r a l i t y   o f  

the  s a i d   k n o b s   r e c e s s e d   into  a  common  s u r f a c e   of  the  h o u s i n g   a n d  

d i s p o s e d   a long  each  of  two  o p p o s i t e   pa ra l l e l   s ides  of  the  h o u s i n g ,   a  m i n o r  

p o r t i o n   of  the  c i r c u m f e r e n t i a l   edge  of  each  knob  be ing   e x p o s e d   at  t h e  

r e l e v a n t   s ide  of  the  h o u s i n g .   F u r t h e r m o r e ,   the   h o u s i n g   i n c l u d e s   a n  

a r c u a t e   b u f f e r   p r o j e c t i o n   immedia te ly   on  the  oppos i t e   axial  side  of  e a c h  

knob  to  the  s l o p i n g   s u r f a c e ,   the  p r o j e c t i o n   be ing   c o n c e n t r i c   with  and  o f  

s l i g h t l y   g r e a t e r   d i a m e t e r   t han   the  c i r c u m f e r e n t i a l   e d g e .  

The   a d v a n t a g e   of  the  i n v e n t i o n   is  tha t   the  p a r t i c u l a r   c o n f i g u r a t i o n   o f  

knob   d e f i n e d   above   p e r m i t s   s e v e r a l   modes  of  manual   o p e r a t i o n .   Thus   t h e  

knob  may  be  r o t a t e d   in  the  c o n v e n t i o n a l   m a n n e r   by  g r a s p i n g   the  t i p  
b e t w e e n   the  thumb  and  f o r e f i n g e r   to  permi t   fine  s e t t i n g   of  the  k n o b .  

The  knob  may  also  be  r a p i d l y   r o t a t e d   for  coa r se   s e t t i n g   by  f l ick ing   t h e  

e x p o s e d   edge   with  the  f i n g e r ,   e spec i a l l y   if  the  knob  is  moun ted   with  low 

f r i c t i o n ,   a l t h o u g h   gen t l e   m a n i p u l a t i o n   of  the   e x p o s e d   edge  will  also  p e r m i t  

fine  s e t t i n g .   F ina l ly ,   the   knob  may  be  r o t a t e d   by  r u n n i n g   the  l eng th   o f  

the  f i n g e r   a long  the  s lop ing   s u r f a c e ,   and  th is   may  be  done  r ap id ly   f o r  

c o a r s e   s e t t i n g   or  slowly  for  fine  s e t t i n g   of  the  k n o b .   Also,  the  p o s i t i o n  

of  the  f i n g e r   up  or  down  the  slope  v a r i e s   the  e f f e c t i v e  " g e a r "   r a t i o  

b e t w e e n   the  f i n g e r   and  the  k n o b .  

The  r e c e s s i n g   of  the  knob   into  the  s u r f a c e   of  the  h o u s i n g   p r o v i d e s   a  low 

prof i l e   so  tha t   where   a  n u m b e r   of  k n o b s   are  p r o v i d e d ,   as  will  u sua l l y   b e  

the  case ,   the  u s e r   can  reach   a c r o s s   to  a  p a r t i c u l a r   knob  w i t h o u t  

d i s t u r b i n g   the  s e t t i n g s   of  o t h e r   k n o b s .   It  will  t h e r e f o r e   be  a p p a r e n t   t h a t  

the  i n v e n t i o n   p r o v i d e s   a  c o n s t r u c t i o n   of  con t ro l   device   whose  c o n t r o l  

k n o b ( s )   are  r e a d i l y   a c c e s s i b l e   by  the  u s e r   from  a  v a r i e t y   of  pos i t i ons   a n d  

o r i e n t a t i o n s   of  the  d e v i c e .  



An  embodiment   of  the  i n v e n t i o n   will  now  be  d e s c r i b e d ,   by  way  o f  

example ,   with  r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F igure   1  is  a  e x t e r n a l   p e r s p e c t i v e   view  of  a  v a l u a t o r   e m b o d y i n g   t h e  

i n v e n t i o n ,  

F igu re   2  is  a  plan  view  of  the  v a l u a t o r ,  

F igu re   3  is  a  side  view  of  the  v a l u a t o r .  

F igu re   4  is  a  c r o s s - s e c t i o n   of  the  v a l u a t o r   t aken   on  the  line  A-A  o f  

f i gu re   2,  a n d  

F igu re   5  is  a  c r o s s - s e c t i o n   of  the  v a l u a t o r   t a k e n   on  the  line  B-B  o f  

f i gu re   2 .  

R e f e r r i n g   to  the  d r a w i n g s ,   the  v a l u a t o r   c o m p r i s e s   a  g e n e r a l l y   r e c t a n g u l a r  

h o u s i n g   10  i n c l u d i n g   a  base   11  and  a  cover   12  f ixed  to  the  base  in  a n y  
su i t ab le   manne r   (not   s h o w n ) .   A  p l u r a l i t y   of  con t ro l   k n o b s   13  are  set  i n t o  

r e s p e c t i v e   c i r c u l a r   r e c e s s e s   30  in  the  top  s u r f a c e   14  of  the  h o u s i n g   c o v e r  

12,  the  knobs   13  be ing   d i s p o s e d   four   along  each  of  the  two  o p p o s i t e  

pa ra l l e l   s ides   15,16  of  the  h o u s i n g .   Each  knob  13  is  c i r c u l a r l y   s y m m e t -  

ric,  at  least   e x t e r n a l l y ,   and  is  moun ted   for  r o t a t i on   about   its  axis  o f  

s y m m e t r y   on  the  sp ind l e s   17  of  r e s p e c t i v e   p o t e n t i o m e t e r s   18,  f i g u r e s   4 

and  5.  The  p o t e n t i o m e t e r s   18  are  moun ted   on  the  u n d e r s i d e   of  the  c o v e r  

12  with  t h e i r   s p i n d l e s   17  p r o j e c t i n g   t h r o u g h   the  cover   12,  t h e  

p o t e n t i o m e t e r s   be ing   s e c u r e d   in  place  in  c o n v e n t i o n a l   m a n n e r   by  n u t s   19 

which  e n g a g e   t h r e a d e d   col lars   20  of  the  p o t e n t i o m e t e r s .   It  is  to  b e  

u n d e r s t o o d   that   the  c r o s s - s e c t i o n   of  f igure   4  is  shown  in  a  s ta te   o f  

pa r t i a l   d i s a s s e m b l y   in  o r d e r   to  i l l u s t r a t e   t hese   de t a i l s .   The  u n d e r s i d e s   o f  

the  p o t e n t i o m e t e r s   18  are  f ixed  to  a  p r i n t e d   c i rcu i t   boa rd   21,  the  l a t t e r  

p r o v i d i n g   the  e l ec t r i c a l   c o n n e c t i o n s   from  the  p o t e n t i o m e t e r s   to  an  e x t e r n a l  

cable  (not  s h o w n ) .   Detai ls   of  the  e l ec t r i ca l   c i r c u i t r y   are  not  shown  n o r  

d e s c r i b e d   since  t he se   may  be  e n t i r e l y   c o n v e n t i o n a l   and  not  r e l e v a n t   to  t h e  

p r e s e n t   i n v e n t i o n   which  is  solely  c o n c e r n e d   with  the  p h y s i c a l   s t r u c t u r e .  



Each  knob  13  has  a  c i r c u m f e r e n t i a l   edge   22,  and  is  r e c e s s e d   into  the  t o p  
s u r f a c e   14  of  the   h o u s i n g   10  s u b s t a n t i a l l y   to  the  full  dep th   of  the  e d g e  
22.  H o w e v e r ,   a  minor  p a r t   22'  of  the  edge  22  of  each  knob  is  e x p o s e d   a t  

the  s ide  15  or  16  of  the  h o u s i n g .   Each  knob  f u r t h e r   i n c l u d e s   an  e x t e r n a l  

p r o j e c t i o n   which  p r o j e c t s   axial ly  above  the  s u r f a c e   14,  the  p r o j e c t i o n  

t e r m i n a t i n g   in  a  tip  23  whose  d i ame te r   is  s u b s t a n t i a l l y   less  than   tha t   o f  

the  c i r c u m f e r e n t i a l   edge   22.  Both  the  tip  23  and  the  edge  22  are  k n u r l e d  

as  i n d i c a t e d   in  the  f i g u r e s .   F ina l ly ,   each  knob  13  has  an  e x t e r n a l  

concave   s u r f a c e   24  which  s lopes   d o w n w a r d l y   and  o u t w a r d l y   c o n t i n u o u s l y  

from  the  tip  23  to  the  edge  22.  As  men t ioned   above ,   it  is  the  e x p o s e d  

edge  po r t i on   22',  the  tip  23  and  the  s lop ing   s u r f a c e   24  which  permi t   t h e  

t h r e e   d i f f e r e n t   modes  of  manual   r o t a t i o n   of  each  knob  13.  In  use  t h e  

v a l u a t o r   may  be  p l aced   flat  on  a  w o r k i n g   s u r f a c e   or,   if  d e s i r e d ,   it  m a y  
be  s tood   on  one  end  i nc l ined   aga in s t   a  s t a n d .  

In  o r d e r   to  p r e v e n t   i n a d v e r t e n t   ro t a t ion   of  a  knob  13  b y   b u m p i n g   t h e  

e x p o s e d   po r t i on   22'  aga in s t   an  ad j acen t   object   on  the  w o r k i n g   s u r f a c e ,  

each  e x p o s e d   p o r t i o n   22'  is  g u a r d e d   by  a  r e s p e c t i v e   a r c u a t e   b u f f e r   25 

which  p r o j e c t s   from  the  side  15  or  16  of  the  h o u s i n g   cover   12  i m m e d i a t e l y  

below  the  k n o b .   The  o u t e r   s u r f a c e   of  each  a r c u a t e   b u f f e r   25  i s  

c o n c e n t r i c   with  the  c i r c u m f e r e n t i a l   edge   22  of  the  knob  13  but   has  a  

s l i g h t l y   g r e a t e r   d i a m e t e r   than   the  edge   22;  t h u s   the  b u f f e r   25  p r o j e c t s  

s l i gh t l y   b e y o n d   the  e x p o s e d   edge  p o r t i o n   22'  to  p r o t e c t   the  l a t t e r   a g a i n s t  

k n o c k s .  

It  is  to  be  u n d e r s t o o d   that   the  i n v e n t i o n   is  not  limited  in  its  a p p l i c a t i o n  

to  g r a p h i c s   v a l u a t o r s   as  d e s c r i b e d   above ,   bu t   has  g e n e r a l   app l i cab i l i t y   t o  

con t ro l   d ev i ce s   h a v i n g   one  or  more  r o t a r y   con t ro l   k n o b s ,   for  e x a m p l e  

h i - f i   e q u i p m e n t .   F u r t h e r m o r e ,   the  c r o s s - s e c t i o n a l   shape   of  the  s l o p i n g  

s u r f a c e   24  may  be  va r i ed   from  tha t   shown;   t h u s   it  may  be  more  or  l e s s  

c u r v e d   as  d e s i r e d   in  a  p a r t i c u l a r   d e s i g n   of  k n o b ,   and  it  need  n o t  

n e c e s s a r i l y   e x t e n d   s u b s t a n t i a l l y   the  full  d i s t a n c e   from  the  tip  23  to  t h e  

edge   22  as  s h o w n .   For  example ,   an  a n n u l a r   pa r t   of  the  e x t e r n a l   s u r f a c e  

of  the  knob  a d j a c e n t   the  edge   22  could  be  flat  so  tha t   the  s lop ing   s u r f a c e  

24  b e g i n s   some  d i s t a n c e   in  from  the  edge  22,  or  a  pa r t   of  the  e x t e r n a l  

s u r f a c e   of  the  knob  ad j acen t   the  tip  23  could  be  cy l i nd r i ca l   with  t h e  

o u t w a r d l y   s l op ing   s u r f a c e   24  b e g i n n i n g   only  some  d i s t a n c e   below  the  t i p .  



1.  A  con t ro l   device   c o m p r i s i n g   a  h o u s i n g   (10)  with  at  least   o n e  

e x t e r n a l l y   c i r c u l a r l y   symmet r i c   con t ro l   knob  (13)  r e c e s s e d   into  a  s u r f a c e  

(14)  of  the  h o u s i n g   and  moun ted   for  r o t a t i on   about   its  axis  of  s y m m e t r y ,  

the  knob  (13)  h a v i n g   a  p a r t i a l l y   e x p o s e d   c i r c u m f e r e n t i a l   edge  (22)  and  a n  

e x t e r n a l   axial  p r o j e c t i o n   whose  tip  (23)  has  a  d i ame te r   less  t han   tha t   o f  

the  c i r c u m f e r e n t i a l   edge ,   at  least  a  s u b s t a n t i a l   po r t i on   of  the  e x t e r n a l  

s u r f a c e   (24)  of  the  knob  b e t w e e n   the  tip  (23)  and  the  edge  (22)  s l o p i n g  

o u t w a r d l y   in  the  d i r e c t i o n   from  the  tip  to  the  e d g e .  

2.  A  con t ro l   device   a c c o r d i n g   to  claim  1,  whe re in   the  s lop ing   s u r f a c e  

(24)  is  concave   and  e x t e n d s   s u b s t a n t i a l l y   c o n t i n u o u s l y   from  the  tip  ( 2 3 )  

to  the  c i r c u m f e r e n t i a l   edge  ( 2 2 ) .  

3.  A  con t ro l   device   a c c o r d i n g   to  claim  2,  w h e r e i n   the  knob  (13)  i s  

r e c e s s e d   to  s u b s t a n t i a l l y   the  full  d ep th   of  the  c i r c u m f e r e n t i a l   edge  ( 2 2 ) .  

4.  A  con t ro l   device   a c c o r d i n g   to  claim  3,  w h e r e i n   the  c i r c u m f e r e n t i a l  

edge  (22)  is  e x p o s e d   at  one  side  of  the  h o u s i n g   ( 1 0 ) .  

5.  A  con t ro l   device   a c c o r d i n g   to  claim  4,  whe re in   the  said  one  side  o f  

the  h o u s i n g   (10)  i n c l u d e s   an  a r c u a t e   p r o j e c t i o n   (25)  immedia te ly   on  t h e  

oppos i t e   axial  side  of  the  knob  to  the  s lop ing   s u r f a c e   (24) ,   the  p r o j e c t i o n  

(25)  be ing   c o n c e n t r i c   with  and  of  s l i gh t l y   g r e a t e r   d i ame te r   than   t h e  

c i r c u m f e r e n t i a l   edge  ( 2 2 ) .  

6.  A  con t ro l   device   a c c o r d i n g   to  claim  5,  whe re in   the  c i r c u m f e r e n t i a l  

edge  (22)  of  the  knob  is  k n u r l e d .  

7.  A  cont ro l   device   a c c o r d i n g   to  claim  6,  w h e r e i n   the  e x t e r n a l   a x i a l  

p ro j ec t i on   of  the  knob  is  k n u r l e d   at  the   tip  ( 2 3 ) .  

8.  A  con t ro l   device   a c c o r d i n g   to  claim  4  or  5,  whe re in   the  d e v i c e  

i n c l u d e s   a  p l u r a l i t y   of  the  said  knobs   (13)  r e c e s s e d   into  a  common  s u r f a c e  

(14)  of  the  h o u s i n g   (10)  and  d i s p o s e d   along  the  side  of  the  h o u s i n g .  



9.  A  con t ro l   dev ice   a c c o r d i n g   to  claim  8,  where in   the  device   i n c l u d e s  

a  p l u r a l i t y   of  the  said  k n o b s   (13)  r e c e s s e d   into  a  common  s u r f a c e   (14)  o f  

the  h o u s i n g   (10)  and  d i s p o s e d   a long  each  of  two  oppos i t e   pa ra l l e l   s ides   o f  

the  h o u s i n g .  

1 0  . .  A   con t ro l   dev ice   a c c o r d i n g   to  claim  9,  whe re in   the  device  is  a  

v a l u a t o r   for  an  i n t e r a c t i v e   g r a p h i c s   t e r m i n a l .  
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