
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 4 1   2 4 1  

A 1  

mzi EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81104098.9 

@  Date  of  filing:  27.05.81 

(g)  Int.  CI  3;  E  04  H  6 /18  
E  04  H  6/20 

©  Priority:  29.05.80  US  154195  ©  Applicant:  Hartwig  Rohde 
27.04.81  US  258180  Nonoalco  No.  181  B7 

Mexico  3  DF(MX) 

©  Date  of  publication  of  application:  ©  Inventor:  Hartwig  Rohde 
09.12.81  Bulletin  81/49  Nonoalco  No.  181  B7 

Mexico  3  DF(MX) 
(84)  Designated  Contracting  States: 

DE  FR  GB  ©  Representative:  Dorner,  Jorg,  Dr.-lng.  et  al, 
Dorner  +  Hufnagel  Patentanwalte  Landwehrstrasse  37 
D-8000  Munchen  2(DE) 

(Nl 

©  Self-controlled  automotive  vehicle  parking. 

A  parking  tower  (10)  comprises  a  frame  (11)  which 
defines  cubicles  (12a-t)  positioned  one  above the  other and  an 
elevator  (16)  attached  to  the  frame  (11)  for  conveying  vehicles 
(36)  vertically  between  a  ground  level  and  vertical  positions 
adjacent  to  the  cubicles  (12a-t).  Both  the  elevator  (16)  and  the 
cubicles  (12a-t)  include  horizontal  conveyors  for  conveying 
vehicles  (36)  between  the  cubicles  (12a-t)  and  the  elevator 
(16).  Controlling  mechanisms  are  actuated  at,  or  near,  the 
ground  level  to  cause  a  motor  assembly  (26)  to  move  vehicles 
between  the  ground  level  and  cubicles.  The  horizontal  con- 
veyors  of  the  elevator  (16)  and  the  cubicles  are  driven  by  a 
motor  on  the  elevator  and  are  clutched  together  to  provide 
driving  linkages.  Endless  conveyors  of  the  elevator  (16)  and 
cubicles  (12)  include  rollers  which  are  mounted  on  non- 
circular  shafts  that  can  be slid  out of their  U-shaped  frames.  A 
selectively-actuated  wheel  chock  prevents  rolling  of  a  vehicle 
after  it  is  placed  on  the  elevator  (16).  The controlling  mechan- 
isms  include  a  selectively-actuated  radiation  source  (28)  at 
each  floor  and  a  safety  "stop"  mechanism  (45b). 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   b r o a d l y   to  t he   a r t   o f  

v e h i c l e   p a r k i n g   a p p a r a t u s ,   and  more  s p e c i f i c a l l y   t o  

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

P r o v i d i n g   s u f f i c i e n t   v e h i c l e   p a r k i n g   s p a c e  

has   a p p a r e n t l y   b e e n   a  p r o b l e m   e v e r   s i n c e   men  s t a r t e d  

u s i n g   v e h i c l e s .   In  more   r e c e n t   y e a r s ,   p a r k i n g  

s t r u c t u r e s ,   or  b u i l d i n g s ,   have   b e e n   c o n s t r u c t e d   w h i c h  

a l l o w   a u t o m o b i l e s   to   be  p a r k e d   on  v a r i o u s   f l o o r s ,   o n e  

a b o v e   t h e   o t h e r .   Common  d i f f i c u l t i e s   w i t h   mos t   s u c h  

s t r u c t u r e s   is  t h a t   e i t h e r   t h e y   r e q u i r e   p e r s o n n e l   i n  

a d d i t i o n   to  an  a u t o m o b i l e   d r i v e r   to  s t o r e   and  r e t r i e v e  

the   v e h i c l e s   or  t h e y   r e q u i r e   t h a t   t h e   v e h i c l e   o p e r a t o r  

p e r s o n a l l y   t r a v e l   to  t h e   f l o o r   w h e r e   h i s   v e h i c l e   w i l l  

be  p a r k e d   and  t h e n   r e t u r n   f o r   i t   l a t e r .   In  many  c a s e s ,  

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

d r i v e s   a r e   u s e d   f o r   t r a v e l i n g   b e t w e e n   f l o o r s   o f  

s t r u c t u r e s .   Such  r a m p s   a r e   no t   o n l y   c o s t l y   t o  

c o n s t r u c t ,   bu t   a l s o   w a s t e f u l   of  s p a c e .  

I t   is   an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e  

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

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

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

v e h i c l e   o p e r a t o r   t r a v e l   w i t h   h i s   v e h i c l e   f rom  t h e  

g r o u n d   l e v e l   to  t h e   s t o r a g e   l e v e l .   I t   is  a l s o   a n  

o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  p a r k i n g   t o w e r ,   o r  



s t r u c t u r e ,   w h i c h   makes   e f f i c i e n t   u s e   of   s p a c e .  

F u r t h e r ,   i t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n  t o  

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

t h a t   an  o p e r a t o r   mus t   m e r e l y   d r i v e   i n t o   t h e   s t r u c t u r e  

and  a c t i v a t e   a  s i m p l e   c o n t r o l   to   p a r k   h i s   c a r .  

S e v e r a l   s e m i - a u t o m a t i c   p a r k i n g   t o w e r s   h a v e  

b e e n   s u g g e s t e d   in  t he   p r i o r   a r t .   N o t a b l e   among  t h e s e  

a r e   d e v i c e s   d e s c r i b e d   in  U n i t e d   S t a t e s   p a t e n t s   t o  

S u m n e r s   e t   a l .   ( 2 , 6 5 6 , 9 4 0 ) ,   B o w s e r   ( 2 , 6 6 3 , 4 3 6 ) ,  

M a i s s i a n   ( 2 , 7 0 5 , 5 7 0 ) ,   S i n c l a i r   ( 2 , 7 4 6 , 6 1 6 )   and  Thaon   d e  

S a i n t - A n d r e   ( 2 , 8 9 9 , 0 8 6 ) .   H o w e v e r ,   t h e   d e v i c e s   of  t h e s e  

p a t e n t s   r e q u i r e   o v e r l y   h e a v y ,   and  e x p e n s i v e   m a c h i n e r y ,  

and  t h e   m a c h i n e r y   r e q u i r e d   i s   d i f f i c u l t   and  e x p e n s i v e  

to  s e r v i c e .   T h u s ,   i t   is   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  a u t o m a t i c   p a r k i n g   t o w e r   w h i c h   can   b e  

a c c u r a t e l y ,   b u t   r e l a t i v e l y   i n e x p e n s i v e l y   c o n s t r u c t e d   t o  

be  s t r o n g   and  d u r a b l e   b u t   w h i c h   is   a l s o   r e l a t i v e l y   e a s y  
and  i n e x p e n s i v e   to  s e r v i c e ,   h a v i n g   p a r t s   w h i c h   can   b e  

r e a d i l y   d i s a s s e m b l e d   and  r e p l a c e d .  

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

p r i o r   a r t   is   t h a t   t he   c o n t r o l s   t h e r e f o r   a r e  

u n n e c e s s a r i l y   c o m p l i c a t e d   and  n o t   a c c u r a t e   to  t h e  

e x t e n t   r e q u i r e d   f o r   a  p r a c t i c a l   a u t o m a t i c   p a r k i n g  

t o w e r .   In  t h i s   r e g a r d ,   t he   c o n t r o l s   mus t   p r o v i d e  

r e l a t i v e   f r e e d o m   f rom  e l e c t r i c a l   and  m e c h a n i c a l  

m a l f u n c t i o n s   and  s h o u l d   be  of  a  t y p e   w h i c h   a r e  

r e l i a b l e .   On  t h e   o t h e r   h a n d ,   t h e   c o n t r o l s   m u s t   no t   b e  

c o m p l i c a t e d ,   b e c a u s e   i f   t h e y   a r e ,   t h e y   wou ld   b e  

d i f f i c u l t   to  s e r v i c e .   T h u s ,   i t   is   a n o t h e r   o b j e c t   o f  

t h i s   i n v e n t i o n   to  p r o v i d e   a  c o n t r o l   s y s t e m   f o r   a n  

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

u n c o m p l i c a t e d   b u t   wh ich   p r o v i d e s   r e d u n d a n c i e s   as  c r o s s  

c h e c k s   and  is   r e l a t i v e l y   e a s y   to   work  o n .  

SUMMARY 

A c c o r d i n g   to  p r i n c i p l e s   of  t h i s   i n v e n t i o n ,   a  

p a r k i n g   t o w e r   i n c l u d e s   a  f r a m e   d e f i n i n g   v e r t i c a l l y  



p o s i t i o n e d   c u b i c l e s   and  an  e l e v a t o r   f o r   m o v i n g   v e h i c l e s  

v e r t i c a l l y   b e t w e e n   a  g r o u n d   ( s t r e e t )   l e v e l   and  t h e  

c u b i c l e s .   The  e l e v a t o r   and  t h e   c u b i c l e s   i n c l u d e  

h o r i z o n t a l   c o n v e y o r s   f o r   m o v i n g   t he   v e h i c l e s   b e t w e e n  

t h e   e l e v a t o r   and  t h e   c u b i c l e s   when  t h e   e l e v a t o r   i s  

p o s i t i o n e d   r e s p e c t i v e l y   a d j a c e n t   to  t he   c u b i c l e s .   T h e  

h o r i z o n t a l   c o n v e y o r s   i n c l u d e   a  c l u t c h   m e c h a n i s m   f o r  

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

t h a t   o n l y   one  m o t o r   a s s e m b l y   i s   r e q u i r e d   f o r   m o v i n g   t h e  

h o r i z o n t a l   c o n v e y o r s .   A  c o n t r o l   s y s t e m   c o n t r o l s   a n  

e l e v a t o r   d r i v e   m o t o r   a s s e m b l y   and  t h e   h o r i z o n t a l -  

c o n v e y o r   m o t o r   a s s e m b l y   to  a u t o m a t i c a l l y   move  c a r s  

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

r e s p o n s e   to  a c t u a t i o n   t h e r e o f   a t   or  n e a r   t he   g r o u n d  

l e v e l .  

The  h o r i z o n t a l   c o n v e y o r s   a r e   e n d l e s s  

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

r o l l e r s .   In  t h i s   r e s p e c t ,   i d l e r   r o l l e r   m o u n t s   i n c l u d e  

n o n - r o u n d   s h a f t s   w h i c h   s l i d a b l y   e n g a g e   o p e n i n g s   in  U -  

s h a p e d   f r a m e s .   The  r o l l e r s   i n c l u d e   b e a r i n g s   a l l o w i n g  

t he   o u t e r   s u r f a c e   of  t h e   r o l l e r s   to  r e v o l v e   a b o u t   t h e  

s h a f t s .  

The  c o n t r o l   s y s t e m   i n c l u d e s   a u t o m a t i c   l e v e r -  

t y p e   w h e e l   c h o c k s   w h i c h   a r e   a c t i v a t e d   by  a  s o l e n o i d .  

The  c o n t r o l   s y s t e m   f u r t h e r   i n c l u d e s   a n  

e l e v a t o r   v e r t i c a l   s t o p p i n g   a s s e m b l y   w h i c h   has  a n  

a c t i v a t e d   r a d i a t i o n   s o u r c e   a t   a  s e l e c t e d   f l o o r   t o  

i n f o r m   t h e   e l e v a t o r   when  i t   s h o u l d   s t o p   and  a  s a f e t y  

s t o p   l a t c h   to  m e c h a n i c a l l y   l a t c h   the   e l e v a t o r   to  t h e  

f l o o r   a t   t he   c o r r e c t   p o s i t i o n   and  t h e r e b y   a s s u r e  

e n g a g e m e n t   of  t he   h o r i z o n t a l - c o n v e y o r   c l u t c h .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  f o r e g o i n g   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

a d v a n t a g e s   of  t he   i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t h e  

f o l l o w i n g   more  p a r t i c u l a r   d e s c r i p t i o n   of  t he   p r e f e r r e d  

e m b o d i m e n t   of  t he   i n v e n t i o n ,   as  i l l u s t r a t e d   in  t h e  



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   r e f e r e n c e   c h a r a c t e r s  

r e f e r   to  t h e   same  p a r t s   t h r o u g h o u t   t h e   d i f f e r e n t  

v i e w s .   The  d r a w i n g s   a r e   n o t   n e c e s s a r i l y   to   s c a l e ,  

e m p h a s i s   i n s t e a d   b e i n g   p l a c e d   upon   i l l u s t r a t i n g  

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

FIG.   1  i s   a  t o p ,   p a r t i a l l y   c u t - a w a y ,   v i ew   o f  

an  e l e v a t o r   and  c u b i c l e   p l a t f o r m   f o r m i n g   a  p a r t   of  t h i s  

i n v e n t i o n ;  

FIG.   2  i s   a  s e c t i o n a l   v i e w   t a k e n   on  l i n e   2 - 2  

in  F i g .   1 ;  

FIG.   3  i s   a  s i m p l i f i e d   s i d e   v i e w   of  t h e  

p l a t f o r m   of  F i g .   1 ;  

FIG.  4  i s   a  s i m p l i f i e d   c r o s s - s e c t i o n a l   v i e w  

of  t he   p l a t f o r m   of  F i g .   1  d e p i c t i n g   p a r t i c u l a r l y  

c l u t c h i n g   a s s e m b l i e s   f o r   c l u t c h i n g   an  e l e v a t o r   e n d l e s s  

c o n v e y o r   to   c u b i c l e   e n d l e s s   c o n v e y o r s ;  

FIG.   5  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  

p a r k i n g   t o w e r   of  t h i s   i n v e n t i o n   d e p i c t i n g   t h e  

r e l a t i o n s h i p s   of  c o n t r o l   s y s t e m   e l e m e n t s   and  m a j o r  

s t r u c t u r a l   e l e m e n t s   of  t h e   p a r k i n g   t o w e r ;  

FIG.   5A  i s   a  t op   v i e w   of  t h e   p a r k i n g   t o w e r   o f  

F i g .   5 ;  

FIG.   6  i s   a  c l o s e - u p   v i ew   of  a  m a s t e r   c o n t r o l  

p a n e l   of  F i g .   5 ;  

FIG.  7  d e p i c t s   in  d e t a i l   a  m u l t i p l e   s e l e c t i o n  

u n i t   w h i c h   i s   p a r t   of  a  c o n t r o l   u n i t   of  F i g .   5 ;  

FIG.   8  i s   an  i s o m e t r i c   v i ew   of  a  s e g m e n t e d  

p o r t i o n   of  an  e l e v a t o r   p l a t f o r m   of  t h i s   i n v e n t i o n ;  

FIG.  9  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   o n  

l i n e   9-9  in   F i g .   8;  a n d  

FIG.  10  i s   a  s e c t i o n a l   v i e w   of  a  c o n v e y o r  

r o l l e r   of  t h i s   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   now  to  F i g .   5  and  5A,  a  p a r k i n g  

t o w e r   10  i n c l u d e s   a  f r a m e   11  w h i c h   d e f i n e s   c u b i c l e s  



1 2 a - t   and  an  e l e v a t o r   s h a f t   14.   The  p a r k i n g   t o w e r   1 0  

a l s o   i n c l u d e s   a  v e h i c l e   e l e v a t o r   1 6 - h a v i n g   an  e l e v a t o r  

p l a t f o r m   18.   The  e l e v a t o r   16  i s   s u p p o r t e d   by  e i g h t  

c a b l e s   20  w h i c h   r e s p e c t i v e l y   e x t e n d   a b o u t   e i g h t   p u l l e y s  

22  to  f o u r   c o u n t e r w e i g h t s   24.  A  m o t o r   26  d r i v e s   t h e  

e l e v a t o r   16  v i a   two  g r o o v e d   p u l l e y s   27  and  c a b l e s   2 7 a  

(shown  in  b o t h   s o l i d   and  d a s h e d   l i n e s   in  F i g .   5A  t o  

i l l u s t r a t e   p o s i t i o n s   a t   d i f f e r e n t   p o s i t i o n s   of  t h e  

e l e v a t o r   16)  r i d i n g   in  p u l l e y s   2 7 b .  

A  m u l t i p l e   s e l e c t i o n   u n i t   30  i s   shown  in  m o r e  

d e t a i l   in   F i g .   6.  The  m u l t i p l e   s e l e c t i o n   u n i t   30  i s  

c o n n e c t e d   to  t h e   e l e v a t o r   v e r t i c a l   m o t o r   26  v i a   a  

c o n t r o l   u n i t   32.   The  c o n t r o l   u n i t   32  is  a l s o   c o u p l e d  

to  a  h o r i z o n t a l - c o n v e y o r   m o t o r   and  c o n t r o l   s w i t c h e s   34 

m o u n t e d   in  t he   e l e v a t o r   p l a t f o r m   18,  as  w e l l   as  t o  

r a d i a t i o n   s o u r c e s   28  a t   e a c h   f l o o r   and  l i m i t   s w i t c h e s ,  

s e n s o r s   and  c o n t r o l s   29  a t   t he   h o r i z o n t a l   c o n v e y o r   o f  

each   c u b i c l e   ( a l l   c o n n e c t i o n s   n o t   shown  in  F i g .   5 ) .  

B a s i c a l l y ,   a  v e h i c l e   o p e r a t o r   has   a  key  to  a  

f r o n t   d o o r   of  t he   p a r k i n g   t o w e r   10  and  can  t h e r e f o r e  

open  the   d o o r   and  d r i v e   h i s   v e h i c l e   36  o n t o   the   v e h i c l e  

e l e v a t o r   16.   The  o p e r a t o r   t h e n   l o o k s   at   t he   m u l t i p l e  

s e l e c t i o n   u n i t   30  ( shown  in  d e t a i l   in  F i g .   6)  and  c a n  

see  f rom  i l l u m i n a t e d   red   or  g r e e n   l i g h t s   38  and  40  

which   c u b i c l e   i s   f r e e ,   w i t h   t he   b u t t o n s   42  n u m b e r e d   1 

t h r o u g h   20  in  F i g .   6  c o r r e s p o n d i n g   to  c u b i c l e s   1 2 a - t   i n  

F i g .   5.  Once  t h e   o p e r a t o r   s e e s   w h i c h   c u b i c l e   is   f r e e  

(a  c u b i c l e   w i t h   a  g r e e n   l i g h t   40  b e s i d e   i t ) ,   h e  

d e p r e s s e s   a  n u m b e r e d   b u t t o n   42  c o r r e s p o n d i n g   to  t h e  

c u b i c l e   to  p r o g r a m   the   s y s t e m   and  a  b u t t o n   44  t o  

a c t i v a t e   t he   s y s t e m   to  l i f t   h i s   v e h i c l e   36  and  s t o r e ,  

or  p a r k ,   i t   in  t h e   c h o s e n   c u b i c l e .   For  the   s a k e   o f  

e x p l a n a t i o n ,   a s s u m e   t h a t   the   o p e r a t o r   p u s h e s   t he   b u t t o n  

42  c o r r e s p o n d i n g   to  c u b i c l e   12k ,   w h i c h   is  b u t t o n   11  o f  

F i g .   6,  t he   c o n t r o l   u n i t   32  ( F i g .   5)  is  now  p r o g r a m m e d  

and,   in  p r e p a r a t i o n   fo r   a  c o m i n g   " a c t i o n "   command,   t h e  



c o n t r o l   u n i t   t u r n s   on  a  r a d i a t i o n   s o u r c e   28  j u s t   b e l o w  

t h e   s i x t h   f l o o r   ( t h e   f l o o r   a t   w h i c h   t h e   c h o s e n   c u b i c l e  

12k  i s   l o c a t e d ) .   The  o p e r a t o r   t h e n   d e p r e s s e s   t h e  

a c t i o n   b u t t o n   44  on  t h e   m u l t i p l e   s e l e c t i o n   u n i t   30  a n d  

t h e   c o n t r o l   u n i t   32  s e n d s   a  s t a r t   s i g n a l   to   t h e   m o t o r  

26  w h i c h   d r i v e s   t h e   m o t o r   26  to   r a i s e   t h e   e l e v a t o r  

p l a t f o r m   18.  A  t i m e r   45  in  t h e   c o n t r o l   u n i t   3 2  

d e t e r m i n e s   when  t he   p l a t f o r m   18  is   n e a r i n g   t h e  

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

32  c o m m u n i c a t e s   to  t h e   m o t o r   2 6  t o   s l o w   down.   When  t h e  

p l a t f o r m   18  is   a l m o s t   a t   a  p o s i t i o n   a d j a c e n t   to  t h e  

s e l e c t e d   c u b i c l e   12k  a  s e n s o r   45a  on  t he   p l a t f o r m   c o m e s  

a d j a c e n t   to  t he   r a d i a t i o n   s o u r c e   28  and  s e n s e s   i t s  

p r e s e n c e .   T h i s   s e n s i n g   is   c o m m u n i c a t e d   to  t h e   c o n t r o l  

u n i t   32  w h i c h   in  t u r n   s t o p s   t h e   m o t o r   26  and  a l s o  

a c t i v a t e s   a  l a t c h   45b  on  t h e   e l e v a t o r .   In  t h i s  

r e s p e c t ,   t he   l a t c h   45b  moves   to  an  e x t e n d e d   p o s i t i o n  

( n o t   shown)   fo r   b l o c k i n g   m o v e m e n t   of  t h e   p l a t f o r m  

b e y o n d   t h e   d e s i g n a t e d   f l o o r .   The  p l a t f o r m   18  n o r m a l l y  

comes   to  a  s t o p   w i t h o u t   t he   l a t c h   45b  a c t u a l l y   e n g a g i n g  

a  c o r r e s p o n d i n g   s t a t i o n a r y   member   on  t h e   f r a m e   11,  b u t  

t h e   l a t c h   45b  i s   i n t e n d e d   as  a  s a f e t y   m e c h a n i s m   t o  

i n s u r e   t h a t   t he   p l a t f o r m   18  d o e s   no t   move  b e y o n d   t h e  

d e s i g n a t e d   f l o o r .   In  t h i s   r e g a r d ,   a t   t h i s   p o i n t   in  t h e  

c y c l e   t h e   p l a t f o r m   18  i s   m o v i n g   so  s l o w l y   t h a t   even   i f  

t h e   l a t c h   d o e s   come  in  c o n t a c t   w i t h   t he   b l o c k i n g   m e m b e r  

( n o t   shown)   the   l a t c h   is  no t   d a m a g e d .  

Once  t he   c o n t r o l   u n i t   32  i s   a w a r e   t h a t   t h e  

e l e v a t o r   is   a t . i t s   d e s i r e d   v e r t i c a l   p o s i t i o n ,   i t  

i n f o r m s   a  h o r i z o n t a l - c o n v e y o r   m o t o r   and  c o n t r o l  

s w i t c h e s   34  on  the   e l e v a t o r   16  to  m o t i v a t e   a  h o r i z o n t a l  

c o n v e y o r   of  the   e l e v a t o r   16  to   move  t he   v e h i c l e   36  t o  

t he   r i g h t ,   as  v i e w e d   in  F i g .   5,  t o w a r d   t h e   c u b i c l e  

12k .   Once  a t   t he   c u b i c l e   12k  t he   v e h i c l e   36  i s  

t r a n s f e r r e d   to  a  h o r i z o n t a l   c o n v e y o r   in  t h e   c u b i c l e   1 2 k  

and  c o n t i n u e s   to  be  c o n v e y e d   to  the   r i g h t   u n t i l   t h e  



v e h i c l e   3 6 . i s   f u l l y   in  t h e   c u b i c l e   12k .   S e n s o r  

s w i t c h e s   29  m o n i t o r   t h e   p o s i t i o n   of  t h e   v e h i c l e   a n d  

i n f o r m   t h e   c o n t r o l   u n i t   32  when  t h e   v e h i c l e   i s   f u l l y   i n  

t h e   c u b i c l e   1 2 k .   At  t h i s   p o i n t ,   t he   h o r i z o n t a l  

c o n v e y o r s   a r e   d e a c t i v a t e d ,   t he   l a t c h   45b  i s  

d e a c t i v a t e d ,   and  t h e   e l e v a t o r   16  i s   r e t u r n e d   to  g r o u n d  

l e v e l .   To  d e p a r k   a  v e h i c l e ,   t h i s   p r o c e d u r e   i s   r e v e r s e d  

w i t h   an  empty   e l e v a t o r   16  r i s i n g   to  t h e   a p p r o p r i a t e  

l e v e l ,   t he   v e h i c l e   b e i n g   c o n v e y e d   h o r i z o n t a l l y   o n t o   t h e  

e l e v a t o r ,   and  t h e   e l e v a t o r   b e i n g   r e t u r n e d   to  g r o u n d  

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

a c t i v a t i o n   b u t t o n   44a  is   d e p r e s s e d   r a t h e r   t h a n   b u t t o n  

4 4 .  

L o o k i n g   now  in  more  d e t a i l   a t   t he   h o r i z o n t a l  

c o n v e y o r s   in  t h e   c u b i c l e s   1 2 a - t   and  in  t he   e l e v a t o r  

p l a t f o r m   1 8 ,  F i g .   1  i s   a  p a r t i a l l y - c u t - a w a y   top   v i ew  o f  

t he   e l e v a t o r   p l a t f o r m   18  when  i t   is   p o s i t i o n e d   a t   t h e  

h o r i z o n t a l   l e v e l   of  c u b i c l e s   12k  and  12L.   An  a r r o w   48 

i l l u s t r a t e s   t h e   d i r e c t i o n   f rom  w h i c h   a  v e h i c l e   to  b e  

p a r k e d   is  d r i v e n   o n t o   and  o f f   of  t h e   e l e v a t o r   16  w h e n  

t he   e l e v a t o r   16  was  a t   t h e   g r o u n d   l e v e l .   The  e l e v a t o r  

p l a t f o r m   18  i n c l u d e s   f i x e d   s u p p o r t   m e m b e r s   50  and  5 2 ,  

t r e a d s   56  and  58,   f r a m e   m e m b e r s   60,   6 0 a ,   62  and  6 2 a  

( F i g .   2 ) ,   e n d l e s s   c o n v e y o r s   64  a n d  6 6 ,   and  e n d l e s s  

c o n v e y o r   d r i v e   m e c h a n i s m s   68.  A  v e h i c l e   to  be  p a r k e d  

is  d r i v e n   a c r o s s   t h e   f i x e d   s u p p o r t   member  50,  t h e  

e n d l e s s   c o n v e y o r   64,  and  the   t r e a d s   56  and  58,   u n t i l  

t he   f r o n t   w h e e l s   of  t he   v e h i c l e   a r e   r e s t i n g   on  t h e  

e n d l e s s   c o n v e y o r   66,  and  the   back   w h e e l s   t h e r e o f   a r e  

r e s t i n g   on  the   e n d l e s s   c o n v e y o r   64.  At  t h i s   p o i n t ,   a n  

a u t o m a t i c   c h o c k   m e c h a n i s m   65  ( F i g s .   1  and  2)  is   p i v o t e d  

u p w a r d l y   to  p r e v e n t   t he   v e h i c l e   f rom  r o l l i n g  

b a c k w a r d l y .   The  f r o n t   of  t he   v e h i c l e   is  a l s o   c h o c k e d ,  

h o w e v e r ,   t he   f r o n t - w h e e l   c h o c k   67  i s   s t a t i o n a r y   r a t h e r  

t h a n   b e i n g   s e l e c t i v e l y ,   a u t o m a t i c a l l y   o p e r a t e d   as  w i t h  

the   a u t o m a t i c   c h o c k   m e c h a n i s m   65  f o r   t he   r e a r   w h e e l .  



The  a u t o m a t i c   c h o c k   m e c h a n i s m   65  i n c l u d e s   a  

w h e e l   c o n t a c t   l e v e r   65a  ( F i g .   2 ) ,   a  p i v o t   j o i n t   6 5 b ,   a  

l i n k a g e   l e v e r   65c  and  a  s o l e n o i d   65d .   To  b r i n g   t h e  

w h e e l   c o n t a c t i n g   l e v e r   65a  to   an  a c t i v e   p o s i t i o n ,   a s  

s e e n   i n   F i g .   2,  t h e   s o l e n o i d   65d  i s   e n e r g i z e d   to   p u l l  

b a c k w a r d l y   on  the   l i n k a g e   l e v e r   65c  and  t h e r e b y   c a u s e  

t h e   r i g i d l y   a t t a c h e d   w h e e l   c o n t a c t   l e v e r   65a  to   p i v o t  

u p w a r d l y   a b o u t   t h e   p i v o t   j o i n t   65b .   The  l i n k a g e   l e v e r  

65c  i s   a p p r o x i m a t e l y   40cm  l o n g   ( a l t h o u g h   i t   d o e s   n o t  

a p p e a r   so  in  F i g .   2)  w h i l e   t he   w h e e l   c o n t a c t   l e v e r   6 5 a  

is   a p p r o x i m a t e l y   25cm  l o n g .   The  s o l e n o i d   65d  p u l l s  

w i t h   a  f o r c e   of  12  p o u n d s ,   w h i c h   i s   s u f f i c i e n t   f o r c e ,  

w i t h   t h e   m e c h a n i c a l   a d v a n t a g e ,   to  p r e v e n t   u n d r i v e n  

v e h i c l e s   f rom  r o l l i n g   b a c k w a r d l y .  

The  e n d l e s s - c o n v e y o r   d r i v e   m e c h a n i s m   68  ( F i g .  

1)  c o m p r i s e s   a  m o t o r   70  h a v i n g   a  d r i v e   s h a f t   72  w i t h  

two  s p r o c k e t s   74  and  76  t h e r e o n ,   two  c h a i n s   78  and  80  

w h i c h   r e s p e c t i v e l y   mesh  w i t h   t he   s p r o c k e t s   74  and  7 6 ,  

and  s p r o c k e t s   82  and  84  w h i c h   a r e   r e s p e c t i v e l y   d r i v e n  

by  t h e   c h a i n s   78  and  80  and  w h i c h   a r e   l i n k e d   t o  

t r a c t i o n   r o l l e r s   8 6 , 8 8   and  9 0 , 9 2   v i a   d r i v e   s h a f t s   94  

and  96 .   T h e s e   d r i v e   s h a f t s   94  and  96  i n c l u d e   r i g i d  

c o u p l e r s   97  w h i c h   a l l o w   t h e   s h a f t s   94  and  96  to   b e  

d i s a s s e m b l e d   f o r   r e m o v a l .   The  m o t o r   70  i s   r e v e r s i b l e  

so  t h a t   i t   can  be  o r d e r e d   by  the   c o n t r o l   u n i t   32  t o  

d r i v e   t h e   e n d l e s s   c o n v e y o r s   64  and  66  in  e i t h e r  

d i r e c t i o n .   W i t h   r e g a r d   to  t he   e n d l e s s   c o n v e y o r s   64  a n d  

66,  t h e y   c o m p r i s e   t he   t r a c t i o n   r o l l e r s   86,  88,   90  a n d  

92,  i d l e r   r o l l e r s   98,  and  c o n v e y o r   b e l t s   100  and  1 0 2 .  

The  c u b i c l e s   12k  and  12L  a l s o   i n c l u d e   e n d l e s s  

c o n v e y o r s   104  and  106  ( o n l y   t h e   s t r u c t u r e   f o r   c u b i c l e  

12L  w i l l   be  d e s c r i b e d   i n a s m u c h   as  t he   s t r u c t u r e s   o f  

c u b i c l e   12L  and  12k  a r e   i d e n t i c a l ) .   T r a c t i o n   r o l l e r s  

l08  and  110  r e s p e c t i v e l y   of  e n d l e s s   c o n v e y o r s   104  a n d  

106  a r e   d r i v e n   by  a  d r i v e   s h a f t   112  w h i c h   i s ,   in  t u r n ,  

d r i v e n   by  a  g e a r   114.   A  c h a i n   116  i n t e r c o n n e c t s   t h e  



d r i v e   s h a f t  1 1 2   w i t h   an  o p p o s i t e   d r i v e   s h a f t   1 1 8 ,   v i a  

s p r o c k e t s   120 ,   so  as  to   a p p l y   p o w e r   f rom  b o t h   e n d s   o f  

t h e   c o n v e y o r s   104  and  106  to   c o n v e y   in  e i t h e r  

d i r e c t i o n .  

The  m o t o r   70  i s   u t i l i z e d   to   a p p l y   p o w e r   n o t  

o n l y   to   t h e   e l e v a t o r - p l a t f o r m   e n d l e s s   c o n v e y o r s   64  a n d  

66,   b u t   a l s o   to  t h e   c u b i c l e   e n d l e s s   c o n v e y o r s   104  a n d  

106 .   In  t h i s   r e s p e c t ,   when  t h e   m o t o r   70  is   i n s t r u c t e d  

to  d r i v e   t h e   e n d l e s s   c o n v e y o r s   64  and  66  to   t h e   l e f t  

( t o w a r d   c u b i c l e   12L)  a  s o l e n o i d   122  (shown  in  d e t a i l   i n  

F i g .   4)  is   e n e r g i z e d   to  p u l l   a  p l u n g e r   122a  to  t h e  

r i g h t ,   as  v i e w e d   in  F i g .   4,  and  t h e r e b y   p i v o t   l e v e r s  

123  a b o u t   p i n s   on  w h i c h   t h e y   a r e   m o u n t e d   w i t h   s l o t s ,   t o  

move  c l u t c h   g e a r s   124  and  126  i n t o   i n t e r m e s h i n g  

p o s i t i o n s   b e t w e e n   a  g e a r   128  a t t a c h e d   to  the   d r i v e  

s h a f t   96  and  t h e   g e a r   114  a t t a c h e d   to  the   d r i v e   s h a f t  

112 .   I t   s h o u l d   be  u n d e r s t o o d   t h a t   F i g .   4  i s   a  

s i m p l i f i e d   v iew  and  t h a t   no t   a l l   of  t h e   g u i d i n g  

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

When  in  t h e   a c t i v e   p o s i t i o n s ,   t h e   c l u t c h   g e a r s   124  a n d  

126  t r a n s m i t   power   f rom  t h e   g e a r   128  to  t he   g e a r   114  t o  

t h e r e b y   d r i v e   t h e   e n d l e s s   c o n v e y o r s   104  and  106  of  t h e  

c u b i c l e   121 .   Once  t h e   s o l e n o i d   122  is   d e - e n e r g i z e d ,   a  

s p r i n g   130  r e t u r n s   t h e   c l u t c h   g e a r s   124  and  126  t o  

i n a c t i v e  p o s i t i o n s   d e p i c t e d   in  F i g .   4.  The  l a t c h e s   4 5 b  

i n s u r e   t h a t   t h e r e   i s   p r o p e r   a l i g n m e n t   b e t w e e n   t h e  

e l e v a t o r   p l a t f o r m   18  and  t h e   a s s o c i a t e d   c u b i c l e   so  t h a t  

t he   c l u t c h   m e c h a n i s m   can   p r o p e r l y   e n g a g e .  

D e s c r i b i n g   t h e   s t r u c t u r e s   of  the   e n d l e s s  

c o n v e y o r s   104  and  106  in  more   d e t a i l ,   the   c o n v e y o r  
b e l t s   100  and  102  a r e   m o u n t e d   on  the   t r a c t i o n   r o l l e r s  

86,   88,  90  and  92  and  on  i d l e r   r o l l e r s   98.  Each  of  t h e  

i d l e r   r o l l e r s   98  a r e   m o u n t e d   on  U - s h a p e d   s u p p o r t   f r a m e  

m e m b e r s   60,   60a ,   62  and  6 2 a ,   as  is   d e p i c t e d   in  F i g .   2A,  

and  in  more  d e t a i l   in  F i g s .   8,  9  and  10.  In  t h i s  

r e g a r d ,   t h e   U - s h a p e d   s u p p o r t   f r a m e s   60,  60a ,   62  and  6 2 a  



h a v e   h o l e s   129  t h r o u g h   o p p o s i t e   a rms   t h e r e o f   t o  

s l i d a b l y ,   b u t   s n u g l y ,   r e c e i v e   r o l l e r   s h a f t s   131  w h i c h  

a r e   h e l d   in  p o s i t i o n   in  t h e   U - s h a p e d   f r a m e s   by  p i n s  

1 3 1 a   e x t e n d i n g   t h r o u g h   t he   s h a f t s   131 .   T h e r e   i s   a  

s e p a r a t e   s h a f t   131  a t   e a c h   end  of  e a c h   r o l l e r ,   w i t h   t h e  

s h a f t   e x t e n d i n g   t h r o u g h   b e a r i n g s   131b   in  t he   r o l l e r .  

In  t h i s   r e s p e c t ,   an  i n n e r   r a c e   131c   of   e a c h   of  t h e  

b e a r i n g s   has   an  i n t e r n a l   b o r e   131d   w h i c h   has   a  h e x -  

a g o n a l   s h a p e   to   f i t   t h e   o u t s i d e   s h a p e   of  t he   r e s p e c t i v e  

s h a f t   131 .   In  t h i s   r e s p e c t ,   t h e   s h a f t s   131  a r e   n o t  

r o u n d   so  t h a t   t h e y   w i l l   n o t   t u r n   in   t h e   snug  h o l e s   1 2 9  

of  t h e   U - s h a p e d   s u p p o r t   f r a m e s   60,   6 0 a ,   62  and  6 2 a .  

The  p u r p o s e   of   t h i s   a r r a n g e m e n t   i s   to   a l l o w   t h e   i d l e r  

r o l l e r s   98  to  be  e a s i l y   r e m o v a b l e   f rom  t h e   f r a m e   b y  

s i m p l y   r e m o v i n g   t h e   p i n s   131a   f rom  t h e   s h a f t s   131  a n d  

s l i d i n g   the   s h a f t s   131  l o n g i t u d i n a l l y   away  f rom  t h e  

r o l l e r s   98.  In  t he   p r e f e r r e d   e m b o d i m e n t   t h e   U - s h a p e d  

s u p p o r t   f r a m e s   have   a  w i d t h   of  a p p r o x i m a t e l y   8cms  a n d  

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

s h a f t s   a r e   l / 2 m m .   The  U - s h a p e d   s u p p o r t   f r a m e s   60,  6 0 a ,  

62  and  62a  a r e   c o n s t r u c t e d   of  14  g a u g e   s t e e l   s h e e t s  

w h i c h   a r e   c u t   in  f l a t   b l a n k s ,   p u n c h e d   to   make  t h e  

h e x a g o n a l - s h a p e d ,   s h a f t - r e c e i v i n g   h o l e s   129 ,   and  t h e n  

b e n t   to  the   U - s h a p e d   c o n f i g u r a t i o n   d e p i c t e d   in  F i g s .   8 

and  9.  The  t r a c t i o n   r o l l e r s   86,   88,   90  and  92  a re   n o t  

m o u n t e d   in  t h i s   m a n n e r   b e c a u s e   t h e i r   s h a f t s   94  and  9 6  

m u s t   be  d r i v e n   and ,   t h e r e f o r e ,   t h e   s h a f t s   94  and  96  

m u s t   r o t a t e   in  s u p p o r t   f r a m e s .   T h u s ,   t he   s h a f t s   94  a n d  

96  f o r   t h e s e   r o l l e r s   a re   r o u n d .   In  t h i s   r e g a r d ,  

h o w e v e r ,   v e r t i c a l   s l o t s   135  a r e   c u t   in  t he   U - s h a p e d  

s u p p o r t   f r a m e s   60  and  60a  f o r   a l l o w i n g   t he   r o u n d   s h a f t s  

94  and  96  to  be  e a s i l y   m o u n t e d   in  and  d i s m o u n t e d   f r o m  

t h e   s u p p o r t   f r a m e s   60  and  60a .   B e a r i n g s   135a  a r e  

b o l t e d   or  s c r e w e d   to  t he   f r a m e s   60  and  60a  at   t he   s l o t s  

135  f o r   r o t a t a b l y   m o u n t i n g   t he   s h a f t s   94  and  96.  T h e  

s h a f t s   94  and  96  a re   r e m o v e d   f rom  t he   f r a m e s   60  and  6 0 a  



by  u n s c r e w i n g   t h e   b e a r i n g s   135a   f rom  t h e   f r a m e s   60  a n d  

60a  and  d i s a s s e m b l i n g   t h e   s h a f t s   94  and  96  a t   t h e   r i g i d  

c o u p l e r s   97  ( F i g s .   1  and  2 ) .  

S i m i l a r l y ,   a r r a n g e m e n t s   f o r   a d j u s t a b l e   i d l e r  

r o l l e r s   131e   a r e   a l s o   s o m e w h a t   d i f f e r e n t   in  t h a t   t h e s e  

r o l l e r s   can   be  moved  l a t e r a l l y   f o r   t i g h t e n i n g   t h e   b e l t s  

100  and  102 .   In  t h i s   r e s p e c t ,   t h e   U - s u p p o r t   f r a m e  

o p e n i n g s   f o r   s u p p o r t i n g   t he   a d j u s t a b l e   i d l e r   r o l l e r s  

131e  a r e   s l o t s   133  in  w h i c h   s h a f t s   1 3 1 f   can   s l i d e  

l a t e r a l l y .   The  s h a f t s   1 3 1 f   a r e   h e x a g o n a l   in  c r o s s -  

s e c t i o n a l   s h a p e   t h r o u g h o u t   m o s t   of  t h e i r   l e n g t h   u n t i l  

t h e y   r e a c h   t h e   o u t s i d e   w a l l   131g  of  t he   U - s h a p e d   f r a m e  

1 3 1 a .   At  t h i s   p o i n t ,   t h e   s h a f t s   131 f   t u r n   i n t o   a  

t h r e a d e d   s h a f t   1 3 1 h .   A  nu t   131k  can  be  s c r e w e d   o n t o  

t h i s   t h r e a d e d   s h a f t   131h  to  c l a m p   t he   s h a f t s   131f   t o  

the   o u t s i d e   w a l l   131g  of  t he   U - s h a p e d   s u p p o r t   f r a m e  

60a .   T h i s   a r r a n g e m e n t   a l l o w s   t h e   a d j u s t a b l e   s h a f t s  

131f   to  be  u s e d   to   t i g h t e n   t he   b e l t s   100 ,   102  and  1 0 6 ,  

and  a l s o   a l l o w s   t h e   a d j u s t a b l e   i d l e r   r o l l e r s   131e  to  b e  

e a s i l y   r e m o v a b l e   by  u n s c r e w i n g   t h e   n u t s   131k  a n d  

s l i d i n g   t he   a d j u s t a b l e   s h a f t s   131h  i n t o   t he   a d j u s t a b l e  

i d l e r   r o l l e r s   1 3 1 e .  

W i t h   r e f e r e n c e   to  F i g .   7,  t h i s   d r a w i n g  

d e p i c t s   a  m o t o r - d r i v e n   c o n t a c t   u n i t   w h i c h   is  p a r t   o f  

the   c o n t r o l   u n i t   32.  In  t h i s   r e s p e c t ,   when  t h e  

m u l t i p l e   s e l e c t i o n   u n i t   30  i s   a c t i v a t e d   to  e n e r g i z e   t h e  

c o n t r o l   u n i t   32  a  m o t o r   132  is   e n e r g i z e d   to  r o t a t e   a  

c o n t a c t   drum  134 .   The  m o t o r   132  c o n t i n u e s   to  r o t a t e  

the   drum  134  u n t i l   a p p r o p r i a t e   c o n t a c t s   136  c l o s e   w i t h  

c o n t a c t s   138  to  s t a r t   t h e   n e x t   p r o c e d u r e   ( f o r   e x a m p l e  

to  o r d e r   t he   e l e v a t o r   p o s i t i o n   s e n s o r   and  c o n t r o l l e r   28  

to  r a i s e   t he   e l e v a t o r   16  to  a  c e r t a i n   l e v e l ) .   At  t h i s  

p o i n t ,   t he   c o n t a c t - u n i t   m o t o r   132  t u r n s   o f f   and  w a i t s  

fo r   t he   a p p r o p r i a t e   f u n c t i o n   to  t a k e   p l a c e ,   a f t e r   w h i c h  

the   m o t o r   132  a g a i n   t u r n s   on  u n t i l   a p p r o p r i a t e   c i r c u i t s  

a re   c l o s e d   to  b e g i n   a  new  f u n c t i o n .  



I t   i s   n o t   t h o u g h t   n e c e s s a r y   to   d e s c r i b e   t h e  

v a r i o u s   p r o x i m i t y   s w i t c h e s   and  s e n s o r s   of   F i g .   1  

d e s i g n a t e d   by  n u m e r a l s   140 ,   142 ,   144 ,   1 4 6 ,   148 ,   150  a n d  

152  w h i c h   s e n s e   t h e   p o s i t i o n s   of  v e h i c l e s   and  t r a n s m i t  

t h i s   i n f o r m a t i o n   to   a p p r o p r i a t e   c o n t r o l l i n g   m e c h a n i s m s  

of  c o n t r o l   u n i t   32.   I t   i s   t h o u g h t   s u f f i c i e n t   to   s a y  

t h a t   t h e s e   p r o x i m i t y   s w i t c h e s   and  s e n s o r s   a r e   u s e d   t o  

s t o p   and  s t a r t   v a r i o u s   f u n c t i o n s ,   s u c h   as  o p e r a t i o n   o f  

t h e   m o t o r   7 0 .  

I t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t h e  

a r t   t h a t   t he   p a r k i n g   t o w e r   of  t h i s   i n v e n t i o n   i s  

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

and  u s e f u l   in  o p e r a t i o n .   I t   s h o u l d   be  n o t e d   t h a t   t h e  

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

o n l y   r e q u i r e s   two  m o t o r   a s s e m b l i e s ,   one  to  d r i v e   t h e  

e l e v a t o r   16,  and  t he   o t h e r   to  d r i v e   a l l   of  t h e  

h o r i z o n t a l   c o n v e y o r s .  
The  p a r k i n g   t o w e r   of  t h i s   i n v e n t i o n   i s  

a u t o m a t e d   to  t h e   p o i n t   t h a t   i t   can   be  o p e r a t e d   b y  

v e h i c l e   d r i v e r s   t h e m s e l v e s   w i t h o u t   r e q u i r i n g   t h e  

s e r v i c e s   of  m a i n t e n a n c e   p e r s o n n e l .   In  a d d i t i o n ,   t h e  

d r i v e r s   need  no t   go  w i t h   t h e i r   v e h i c l e s   to  t he   p a r k i n g  

p l a c e s .   The  p a r k i n g   t o w e r   of  t h i s   i n v e n t i o n   p r o v i d e s   a  

g r e a t   d e a l   of  p a r k i n g   s p a c e   a l t h o u g h   i t   u s e s   v e r y  
l i t t l e   g r o u n d   s p a c e .  

The  s t r u c t u r e   d e s c r i b e d   in  t h i s   i n v e n t i o n   i s  

s t u r d y ,   bu t   y e t   i s   r e l a t i v e l y   e a s y   to  b u i l d .   I n  

a d d i t i o n ,   the   c o n v e y o r   s t r u c t u r e   a l l o w s   t he   h o r i z o n t a l  

e n d l e s s   c o n v e y o r   to  be  r e l a t i v e l y   e a s i l y   d i s a s s e m b l e d  

fo r   r e p a i r .  

In  a d d i t i o n ,   t he   c o n t r o l l i n g   s y s t e m   of  t h i s  

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

s a f e t y   f e a t u r e s   b u i l t   i n ,   a l t h o u g h   t he   o v e r a l l   s y s t e m  

is   no t   u n d u l y   c o m p l i c a t e d .  

W h i l e   t h e   i n v e n t i o n   has   b e e n   p a r t i c u l a r l y  

shown  and  d e s c r i b e d   w i t h   r e f e r e n c e   to  a  p r e f e r r e d  



e m b o d i m e n t , . i t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   i n  

t he   a r t   t h a t   v a r i o u s   c h a n g e s   in   form  and  d e t a i l   may  b e  

m a d e  t h e r e i n   w i t h o u t   d e p a r t i n g   f rom  t he   s p i r i t   a n d  

s c o p e   of  t h e   i n v e n t i o n .   In  t he   p r e f e r r e d   e m b o d i m e n t ,  

t h e   p a r k i n g   t o w e r   of  F i g .   5  has   a  8 . 5 0   m e t e r   f r o n t   b y  

6 . 5 0   m e t e r   d e p t h .   The  t o w e r   has   a  1 0 - l e v e l   h e i g h t ,  

w i t h   e a c h   l e v e l   b e i n g   2 . 2 0   m e t e r s   in  h e i g h t   ( i n t e r i o r  

h e i g h t ) .   H o w e v e r ,   t he   t o w e r   c o u l d   a l s o   have   a  d e p t h   u p  

to  1 9 . 5 0   m e t e r s   so  as  to  p r o v i d e   a  p l u r a l i t y   o f  

c u b i c l e s   on  e a c h   s i d e   of  t h e   e l e v a t o r   s h a f t   14  a t   e a c h  

l e v e l .   The  t o w e r   is   g e n e r a l l y   s t r u c t u r e d   in  a  

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

c o n s t r u c t e d   in  a  m u l t i p l e   v a r i e t y   of  s h a p e s ,   m e a s u r e s  

and  t h i c k n e s s e s .  

The  t o w e r   i s   c a p a b l e   of  a l l o w i n g   p a r k i n g   f o r  

20,  40,  e t c .   a u t o m o b i l e s ,   d e p e n d i n g   on  the   d e p t h   of  t h e  

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

A g a i n ,   a  v a r i e t y   of  l o c k i n g   s w i t c h e s ,   l i g h t  

s o u r c e s ,   p h o t o c e l l s ,   m i c r o s w i t c h e s ,   p r o x i m i t y  

d e t e c t o r s ,   r e f l e x   m i c r o s w i t c h e s ,   t i m e r s   and  o t h e r  

c o n t r o l   m e c h a n i s m s   a r e   u s e d   in  t h i s   i n v e n t i o n .  

A l t h o u g h   t h e   s w i t c h b o a r d ,   or  m u l t i p l e  

s e l e c t i o n   u n i t   30  is   n o r m a l l y   m o u n t e d   on  t he   e x t e r i o r  

of  t he   t o w e r ,   a d j a c e n t   t h e   a c c e s s   g a t e   of  t h e   t o w e r ,  

n u m e r o u s   o t h e r   p o s i t i o n s   t h e r e f o r   c o u l d   be  u s e d .  

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

have  to  a c c o m p a n y   h i s   v e h i c l e   to  a  p a r k i n g   s p a c e ,   as  i s  

s e t   f o r t h   a b o v e .  

In  o r d e r   to  g u a r a n t e e   a  g r e a t e r   m a r g i n   o f  

s a f e t y ,   b o t h   f o r   v e h i c l e s   and  fo r   a  u s e r ,   an  a c c e s s  

door   to  t he   t o w e r   w i l l   u s u a l l y   r e m a i n   c l o s e d ,   o n l y   t o  

be  o p e n e d   upon   i n s e r t i o n   of  a  c o r r e s p o n d i n g   key  in  t h e  

s w i t c h b o a r d ,   or  m u l t i p l e   s e l e c t i o n   u n i t   30.  A  c o n t r o l  

c a r d   c o u l d   a l s o   be  u s e d .  

Red  and  g r e e n   l i g h t s   on  t he   m u l t i p l e  

s e l e c t i o n   u n i t   30  c h a n g e   a c c o r d i n g l y   when  v e h i c l e s  



o c c u p y ,   or  v a c a t e ,   c u b i c l e s .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   t h e   t o w e r   i s   m a d e  

of  s t e e l   beams   w h i c h   a r e   c o v e r e d   by  s h e e t   s t e e l .  

The  e m b o d i m e n t s   of   t h e   i n v e n t i o n   in  wh ich   a n  

e x c l u s i v e   p r o p e r t y   or  p r i v i l e g e   a r e   c l a i m e d   a re   d e f i n e d  

as  f o l l o w s :  



1.  I n  a   p a r k i n g   t o w e r   of  t h e   t y p e   c o m p r i s i n g :  

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

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

p a r k e d   v e h i c l e ;  

an  e l e v a t o r   a t t a c h e d   to   s a i d   f r a m e   f o r  

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

and  v e r t i c a l   p o s i t i o n s   a d j a c e n t   to  s a i d   c u b i c l e s ,   s a i d  

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

s a i d   p l a t f o r m   c o m p r i s i n g   a  f i r s t   h o r i z o n t a l   c o n v e y o r  

f o r   c o n v e y i n g   v e h i c l e s   s u p p o r t e d   by  s a i d   p l a t f o r m  

h o r i z o n t a l l y   t o w a r d   and  f rom  an  a d j a c e n t   c u b i c l e ;  

e a c h   of  s a i d   c u b i c l e s   i n c l u d i n g   a  s e c o n d  

h o r i z o n t a l   c o n v e y o r   f o r   c o n v e y i n g   v e h i c l e s   s u p p o r t e d   i n  

s a i d   c u b i c l e   to  and  f rom  s a i d   p l a t f o r m   when  s a i d  

p l a t f o r m   is   in  a  v e r t i c a l   p o s i t i o n   a d j a c e n t   to  s a i d  

c u b i c l e ;  

f i r s t   d r i v e   means   a t t a c h e d   to   s a i d  

e l e v a t o r   f o r   m o v i n g   s a i d   e l e v a t o r   to  a  d e s i r e d   v e r t i c a l  

p o s i t i o n   a d j a c e n t   to  a  c u b i c l e ;  

s e c o n d   d r i v e   means   c o u p l e d   to   s a i d   f i r s t  

and  s e c o n d   h o r i z o n t a l   c o n v e y o r s   f o r   d r i v i n g   s a i d   f i r s t  

and  s e c o n d   h o r i z o n t a l   c o n v e y o r s   to  t r a n s f e r   c a r s  

b e t w e e n   s a i d   p l a t f o r m   and  a  c u b i c l e ;  

a  c o n t r o l   means   c o n t r o l l i n g   s a i d   f i r s t  

and  s e c o n d   d r i v e   means   to  move  a  v e h i c l e   b e t w e e n   s a i d  

g r o u n d   l e v e l   and  t h e   c u b i c l e   in  r e s p o n s e   to  m a n u a l  

a c t u a t i o n   of  s a i d   c o n t r o l   m e a n s ;   a n d ,  

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

h o r i z o n t a l   c o n v e y o r   c o m p r i s e s   a  s e r i e s   of  s i d e - b y - s i d e  

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

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

to  a l l o w   t h e   o u t e r   s u r f a c e s   of  s a i d   r o l l e r s   to  r e v o l v e  

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

on  two  s h a f t s ,   one  at  e ach   end  of  s a i d   r o l l e r ,   a n d  

f u r t h e r   i n c l u d i n g   a  r o l l e r - m o u n t i n g   f r a m e   at   o p p o s i t e  

ends   of  s a i d   r o l l e r s   in  wh ich   s a i d   s h a f t s   a re   s l i d a b l y ,  



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

l o n g i t u d i n a l l y   s l i d   f rom  s a i d   r o l l e r s   t h r o u g h   s a i d  

f r a m e   f o r   d i s m o u n t i n g   s a i d   r o l l e r s   f rom  s a i d   f r a m e .  

2.  In  a  p a r k i n g   t o w e r   as  in  c l a i m   1  w h e r e i n   s a i d  

s h a f t s   a r e   n o t   r o u n d   in  c r o s s - s e c t i o n   and  f i t   s n u g l y  

i n t o   h o l e s   in  s a i d   r o l l e r - m o u n t i n g   f r a m e .  

3.  In  a  p a r k i n g   t o w e r   as  in  c l a i m   1  or  c l a i m   2 

w h e r e i n   s a i d   f r a m e   is  U - s h a p e d   in  c r o s s - s e c t i o n   a n d  

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

e a c h   of  s a i d   s h a f t s   p a s s e s .  

4.  In  a  p a r k i n g   t o w e r   as  in  c l a i m   3  w h e r e i n   s a i d  

c o n v e y o r s   a r e   e n d l e s s   c o n v e y o r s   of  t h e   t y p e   in  w h i c h  

e n d l e s s   b a n d s   r i d e   on  s a i d   r o l l e r s .  

5.  A  c o n v e y o r   c o m p r i s i n g   a  s e r i e s   of  s i d e - b y -  

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

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

t h e r e o f   to  a l l o w   t he   o u t e r   s u r f a c e s   of  s a i d   r o l l e r s   t o  

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

m o u n t e d   on  two  s h a f t s ,   one  a t   e a c h   end  of  s a i d   r o l l e r ,  

and  f u r t h e r   i n c l u d i n g   a  r o l l e r - m o u n t i n g   f r a m e   a t  

o p p o s i t e   ends   of  s a i d   r o l l e r s   in  w h i c h   s a i d   s h a f t s   a r e  

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

be  l o n g i t u d i n a l l y   s l i d   t h r o u g h   s a i d   f r a m e   f o r  

d i s m o u n t i n g   s a i d   r o l l e r s   f rom  s a i d   f r a m e .  

6.  In  a  c o n v e y o r   as  in  c l a i m   5  w h e r e i n   s a i d  

s h a f t s   a r e   n o t   r o u n d   in  c r o s s - s e c t i o n   and  f i t   s n u g l y  

i n t o   h o l e s   in  s a i d   r o l l e r - m o u n t i n g   f r a m e .  

7.  In  a  c o n v e y o r   as  in  c l a i m   5  or  c l a i m   6 

w h e r e i n   s a i d   f r a m e   is  U - s h a p e d   in  c r o s s - s e c t i o n   a n d  

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



e a c h   o f  s a i d   s h a f t s   p a s s e s .  

8.  In  a  c o n v e y o r   as  in  c l a i m   7  w h e r e i n   s a i d  

c o n v e y o r s   a r e   e n d l e s s   c o n v e y o r s   of  t h e   t y p e   in  w h i c h  

e n d l e s s   b a n d s   r i d e   on  s a i d   r o l l e r s .  

9.  In  a  p a r k i n g   t o w e r   of  t he   t y p e   c o m p r i s i n g :  

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

a b o v e   t he   o t h e r ,   e a c h   f o r   s u p p o r t i n g   a t   l e a s t   o n e  

p a r k e d   v e h i c l e ;  

an  e l e v a t o r   a t t a c h e d   to  s a i d   f r a m e   f o r  

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

and  v e r t i c a l   p o s i t i o n s   a d j a c e n t   to  s a i d   c u b i c l e s ,   s a i d  

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

s a i d   p l a t f o r m   c o m p r i s i n g   a  f i r s t   h o r i z o n t a l   c o n v e y o r  

f o r   c o n v e y i n g   v e h i c l e s   s u p p o r t e d   by  s a i d   p l a t f o r m  

h o r i z o n t a l l y   t o w a r d   and  f rom  an  a d j a c e n t   c u b i c l e ;  

e a c h   of  s a i d   c u b i c l e s   i n c l u d i n g   a  s e c o n d  

h o r i z o n t a l   c o n v e y o r   f o r   c o n v e y i n g   v e h i c l e s   s u p p o r t e d   i n  

s a i d   c u b i c l e   to   and  f rom  s a i d   p l a t f o r m   when  s a i d  

p l a t f o r m   is   in  a  v e r t i c a l   p o s i t i o n   a d j a c e n t   to  s a i d  

c u b i c l e ;  

f i r s t   d r i v e   means   a t t a c h e d   to  s a i d  

e l e v a t o r   f o r   m o v i n g   s a i d   e l e v a t o r   to  a  d e s i r e d   v e r t i c a l  

p o s i t i o n   a d j a c e n t   to  a  c u b i c l e ;  

s e c o n d   d r i v e   means   c o u p l e d   to  s a i d   f i r s t  

and  s e c o n d   h o r i z o n t a l   c o n v e y o r s   f o r   d r i v i n g   s a i d   f i r s t  

and  s e c o n d   h o r i z o n t a l   c o n v e y o r s   to  t r a n s f e r   c a r s  

b e t w e e n   s a i d   p l a t f o r m   and  a  c u b i c l e ;   a n d  

a  c o n t r o l   means   c o n t r o l l i n g   s a i d   f i r s t  

and  s e c o n d   d r i v e   means   to  move  a  v e h i c l e   b e t w e e n   s a i d  

g r o u n d   l e v e l   and  t he   c u b i c l e   in  r e s p o n s e   to  m a n u a l  

a c t u a t i o n   of  s a i d   c o n t r o l   m e a n s ;  

the   i m p r o v e m e n t   of  an  a u t o m a t i c   w h e e l  

c h o c k   wh ich   can  be  s e l e c t i v e l y   r a i s e d   to  c h o c k   w h e e l s  

of  a  v e h i c l e   m o u n t e d   on  s a i d   f i r s t   h o r i z o n t a l   c o n v e y o r  



of  s a i d   e l e v a t o r .  

10.   In  a  p a r k i n g   t o w e r   as  in  c l a i m   9  w h e r e i n   s a i d  

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

s o l e n o i d .  

11.  In  a  p a r k i n g   t o w e r   of   t h e   t y p e   c o m p r i s i n g :  

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

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

p a r k e d   v e h i c l e ;  

an  e l e v a t o r   a t t a c h e d   to  s a i d   f r a m e   f o r  

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

and  v e r t i c a l   p o s i t i o n s   a d j a c e n t   to   s a i d   c u b i c l e s ,   s a i d  

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

s a i d   p l a t f o r m   c o m p r i s i n g   a  f i r s t   h o r i z o n t a l   c o n v e y o r  
f o r   c o n v e y i n g   v e h i c l e s   s u p p o r t e d   by  s a i d   p l a t f o r m  

h o r i z o n t a l l y   t o w a r d   and  f rom  an  a d j a c e n t   c u b i c l e ;  

e a c h   of  s a i d   c u b i c l e s   i n c l u d i n g   a  s e c o n d  

h o r i z o n t a l   c o n v e y o r   f o r   c o n v e y i n g   v e h i c l e s   s u p p o r t e d   i n  

s a i d   c u b i c l e   to  and  f rom  s a i d   p l a t f o r m   when  s a i d  

p l a t f o r m   is  in  a  v e r t i c a l   p o s i t i o n   a d j a c e n t   to  s a i d  

c u b i c l e ;  

f i r s t   d r i v e   m e a n s   a t t a c h e d   to  s a i d  

e l e v a t o r   f o r   m o v i n g   s a i d   e l e v a t o r   to   a  d e s i r e d   p o s i t i o n  

a d j a c e n t   to  a  c u b i c l e ;  

s e c o n d   d r i v e   m e a n s   c o u p l e d   to  s a i d   f i r s t  

and  s e c o n d   h o r i z o n t a l   c o n v e y o r s   f o r   d r i v i n g   s a i d   f i r s t  

and  s e c o n d   h o r i z o n t a l   c o n v e y o r s   to   t r a n s f e r   c a r s  

b e t w e e n   s a i d   p l a t f o r m   and  a  c u b i c l e ;  

a  c o n t r o l   means   c o n t r o l l i n g   s a i d   f i r s t  

and  s e c o n d   d r i v e   means   to  move  a  v e h i c l e   b e t w e e n   s a i d  

g r o u n d   l e v e l   and  the   c u b i c l e   in  r e s p o n s e   to  m a n u a l  

a c t u a t i o n   of  s a i d   c o n t r o l   m e a n s ;   a n d  

t he   i m p r o v e m e n t   w h e r e i n   s a i d   f i r s t   a n d  

s e c o n d   h o r i z o n t a l   c o n v e y o r s   a r e   b o t h   d r i v e n   by  the   s a m e  

h o r i z o n t a l   c o n v e y o r   m o t o r   a s s e m b l y   and  a re   l i n k e d  



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

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

e n g a g e m e n t   b e t w e e n   t h e   e l e v a t o r   and  t h e   f r a m e   a t   a  

s e l e c t e d   c u b i c l e .  

12.   In  a  p a r k i n g   t o w e r   as  in  c l a i m   11  w h e r e i n  

s a i d   c l u t c h   a s s e m b l y   i n c l u d e s   a t   l e a s t   two  g e a r s ,   e a c h  

b e i n g   m o u n t e d   on  a  l e v e r ,   to  be  moved  i n t o   p o s i t i o n  

b e t w e e n   a  g e a r   on  t h e   e l e v a t o r   and  a  g e a r   a t   t h e  

c u b i c l e ,   e a c h   on  o p p o s i t e   s i d e s   of  t he   e l e v a t o r   a n d  

c u b i c l e   g e a r s ,   to   p r o v i d e   l i n k a g e s   b e t w e e n   t he   e l e v a t o r  

g e a r   and  t h e   c u b i c l e   g e a r .  

13.  In  a  p a r k i n g   t o w e r   as  in  c l a i m   11  or  c l a i m   12  

w h e r e i n   t he   l a t c h i n g   m e c h a n i s m   is   a c t i v a t e d   by  a  

s o l e n o i d .  

14.   In  a  p a r k i n g   t o w e r   as  in  c l a i m   11  w h e r e i n  

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

e l e v a t o r   to   a  s e l e c t e d   c u b i c l e   by  t i m i n g   t he   e l e v a t o r ' s  

m o v e m e n t s   t o . o b t a i n   a  g r o s s   c o n t r o l   and  t h e r e a f t e r  

s l o w i n g   t he   e l e v a t o r   and  f i n a l l y   s t o p p i n g   the   e l e v a t o r  

in  r e s p o n s e   to   t h e   e l e v a t o r   d e t e c t i n g   r a d i a n t   e n e r g y  
f rom  a  r a d i a n t   e n e r g y   s o u r c e   a d j a c e n t   t he   s e l e c t e d  

c u b i c l e   w h i c h   was  a c t i v a t e d   by  t he   c o n t r o l   m e a n s .  

15.  An  e l e v a t o r   c o n t r o l   s y s t e m   c o m p r i s i n g   a  

p l u r a l i t y   of  r a d i a t i o n   s o u r c e s ,   e ach   p o s i t i o n e d  

a d j a c e n t   to  a  d i f f e r e n t   f l o o r   at  w h i c h   s a i d   e l e v a t o r  

s t o p s ;   s a i d   c o n t r o l   s y s t e m   f u r t h e r   i n c l u d i n g   a  

s e l e c t i o n   means   f o r   s e l e c t i v e l y   e n e r g i z i n g   a  s e l e c t i v e  

r a d i a t i o n   s o u r c e   a t   a  d e s i g n a t e d   f l o o r   in  r e s p o n s e   t o  

the   f l o o r   b e i n g   d e s i g n a t e d   by  an  o p e r a t o r   f o r   t h e  

e l e v a t o r   to  be  s t o p p e d   t h e r e a t ;   t he   c o n t r o l   s y s t e m  

f u r t h e r   i n c l u d i n g   a  s e n s i n g   means   a t t a c h e d   to  t h e  

e l e v a t o r   f o r   s e n s i n g   the   r a d i a t i o n   s o u r c e   when  t h e  



s e n s i n g   m e a n s   comes  in  c l o s e   p r o x i m i t y   to   t h e   r a d i a t i o n  

s o u r c e   and  t h e r e b y   i n d i c a t i n g   t h a t   t h e   e l e v a t o r   i s   in  a  

p o s i t i o n   to  be  s t o p p e d .  

16.  An  e l e v a t o r   c o n t r o l   s y s t e m   of  c l a i m   15  w h i c h  

f u r t h e r   i n c l u d e s   a  t i m e r   f o r   t i m i n g   t h e   a m o u n t   of  t i m e  

an  e l e v a t o r   is   d r i v e n   to  p r o v i d e   a  g r o s s   e l e v a t o r  

p o s i t i o n   i n d i c a t i o n ;   and  a  m e a n s   f o r   s l o w i n g   s a i d  

e l e v a t o r   when  s a i d   t i m e r   i n d i c a t e s   t h a t   s a i d   e l e v a t o r  

is   n e a r   a  d e s i g n a t e d   f l o o r .  

17.  An  e l e v a t o r   s y s t e m   c o m p r i s i n g :  

a  f r a m e   d e f i n i n g   f l o o r s ;  

an  e l e v a t o r   a t t a c h e d   to  s a i d   f r a m e   f o r  

c o n v e y i n g   i t e m s   b e t w e e n   s a i d   f l o o r s ;  

a  d r i v e   means   a t t a c h e d   to  s a i d   e l e v a t o r  

f o r   m o v i n g   s a i d   e l e v a t o r   b e t w e e n   s a i d   f l o o r s ;  

a  c o n t r o l   m e a n s   c o n t r o l l i n g   s a i d   d r i v e  

m e a n s   to   move  s a i d   e l e v a t o r   b e t w e e n   s a i d   f l o o r s ;   a n d  

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

s a i d   f r a m e   and  s a i d   e l e v a t o r   to   l a t c h   s a i d   f r a m e   a n d  

s a i d   e l e v a t o r   t o g e t h e r   upon  s a i d   e l e v a t o r   a r r i v i n g   at   a  

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

is   s t o p p e d   at  the   d e s i g n a t e d   f l o o r .  
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