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(54)  Toy  vehicle  guidance  system. 
  A  toy  vehicle  guidance  system  is  disclosed  that  is 
especially  designed  to  confine  a  toy  vehicle  (58)  to  a 
predetermined  path  of  travel,  while  minimizing  the  repeti- 
tiousness  of  operation  characteristics  of  previous  toy  vehicle 
track  systems.  The  guidance  system  hereof  comprises 
segments  (20)  of  flexible  tubing,  links  for  interconnecting  the 
tubing  segments  (20)  into  a  vehicle  track,  a  tube  capturing 
guidance  element  (22)  connectable  to  a  self-powered  toy 
vehicle  (58),  and  a  variety  of  mechanisms  for  randomly  and 
selectively  altering  the  path  of  travel  of  the  toy  vehicle  along 
the  track. 



T e c h n i c a l   F i e l d  

This   i n v e n t i o n   p e r t a i n s   to  toy  v e h i c l e s .   I n  

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

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

t r a v e l .  

B a c k g r o u n d   A r t  

S e l f - p o w e r e d   toy  v e h i c l e s   a re   w e l l - k n o w n .   S u c h  

t o y s   are  t y p i c a l l y   p o w e r e d   by  a  s m a l l   e l e c t r i c   m o t o r ,   a  

f l y   w h e e l ,   or  a  c o i l e d   s p r i n g .   S e l f - p o w e r e d   toy  v e h i c l e s  

may  be  a l l o w e d   to  run  a l o n g   a  r andom  p a t h   of  t r a v e l ,   o r  

may  be  c o n t a i n e d   to  p r e d e t e r m i n e d   p a t h   of  t r a v e l   by  a  t r a c k  

or  the  l i k e .   The  p l a y   v a l u e   of  f r e e   r u n n i n g   s e l f - p o w e r e d  

toy  v e h i c l e s   is  o f t e n   r e d u c e d   when  the   toy   v e h i c l e   m u s t  

be  o p e r a t e d   w i t h i n   a  c o n f i n e d   a r e a .   On  the   o t h e r   h a n d ,  

the   p l ay   v a l u e   of  s e l f - p r o p e l l e d   toy  v e h i c l e s   c o n f i n e d  

to  a  f i x e d   t r a c k   is   r e d u c e d   by  the   r e p e t i t i o u s   n a t u r e   o f  

t h e i r   o p e r a t i o n .  

S u m m a r y   of  the   I n v e n t i o n  

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

is  e s p e c i a l l y   d e s i g n e d   to  c o n f i n e   a  s e l f - p o w e r e d   toy  v e h i c l e  

to  a  p r e d e t e r m i n e d   p a t h   of  t r a v e l ,   w h i l e   m i n i m i z i n g   r e p e t i -  

t i o u s n e s s   of  o p e r a t i o n   c h a r a c t e r i s t i c   of  p r e v i o u s   t o y  

v e h i c l e   t r a c k   s y s t e m s .   The  g u i d a n c e   s y s t e m   h e r e o f   b r o a d l y  

i n c l u d e s   s e g m e n t s   of  f l e x i b l e   t u b i n g ,   c o n n e c t i n g   l i n k s  

fo r   i n t e r c o n n e c t i n g   the   f l e x i b l e   t u b e   s e g m e n t s   i n t o   a  t o y  

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

by  the  s e l f - p o w e r e d   toy  v e h i c l e ,   and  a  v a r i e t y   of  m e c h a n i s m s  

fo r   r a n d o m l y   and  s e l e c t i v e l y   a l t e r i n g   the   p a t h   of  t r a v e l  

of  the  toy  v e h i c l e   a l o n g   the   t r a c k .  



B r i e f   D e s c r i p t i o n   of  the   D r a w i n g s  

F i g .   1  is   a  p e r s p e c t i v e ,   e x p l o d e d   v i ew   of  t h e  

u n d e r s i d e   of  a  toy  v e h i c l e   and  the   g u i d a n c e   e l e m e n t ;  

F i g .   2  is  a  r i g h t   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

toy  v e h i c l e   t h e r e t o   s e t   upon  a  l e n g t h   of  t r a c k   t u b i n g   w i t h  

the   g u i d a n c e   e l e m e n t   in  p l a c e ;  

F i g .   3  is  an  e n l a r g e d ,   v e r t i c a l ,   c r o s s   s e c t i o n a l  

v i ew  of  a  t r a c k  t u b e   s e g m e n t ;  

F ig .   4  is  a  p l a n   v i ew  of  a  t r a c k   t u b e   s e g m e n t  

c o n n e c t o r   l i n k ;  

F i g .   5  is   a  p l a n   v i ew  of  a  t r a c k   i n t e r s e c t i o n  

c o n n e c t o r ;  

F i g .   6  i s   a  s e c t i o n a l   view  t a k e n   a l o n g   t he   l i n e  

6-6  of  F i g .   5 ;  

F i g .   7  i s   a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e   7 - 7  

of  F i g .   6 ;  

F i g .   8  i s   a  p e r s p e c t i v e ,   e x p l o d e d   v iew  of   a  l a p  

c o u n t e r   t r a c k   c o n n e c t o r ;  

F ig .   9  is   a  p e r s p e c t i v e   view  of  a  t r a c k   s w i t c h i n g  

c o n n e c t o r ;  

F i g .   10  i s   a  b o t t o m ,   f r a g m e n t a r y   v iew  of  t h e  

t r a c k   s w i t c h i n g   c o n n e c t o r   d e p i c t e d   in  F i g .   9 ;  

F i g .   11  i s   a  s e c t i o n a l   view  t a k e n   a l o n g   l i n e  

11-11   of  F i g .   1 0 ;  

F i g .   12  i s   a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e  

12-12   of  F ig .   1 0 ;  

F i g .   13  i s   a  p e r s p e c t i v e   v iew  of  a  t h r e e   i n t o  

one  t r a c k   c o n n e c t o r ;  

F ig .   14  i s   a  p e r s p e c t i v e   v iew  of  an  o v e r -  

p a s s / u n d e r p a s s   t r a c k   c o n n e c t o r ;  



F i g .   15  is   a  p e r s p e c t i v e   v iew  of  an  o b s t a c l e  

c o u r s e   t r a c k   c o n n e c t o r ;  

F ig .   16  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   1 6 - 1 6  

of  F i g .   15 ;  

F ig .   17  is   a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e  

17-17  of  F ig .   16;  a n d  

F i g .   18  i s   a  s e c t i o n a l   v i ew  o f  a   t r a c k   t u b e   s e g -  

ment  c o n n e c t o r   l i n k   i n t e r c o n n e c t i n g   two  t u b e   s e g m e n t s .  

D e t a i l e d   D e s c r i p t i o n   of  the   D r a w i n g s  

R e f e r r i n g  t o   the   d r a w i n g s ,   the   toy  v e h i c l e   g u i d -  

ance  s y s t e m   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n   b r o a d l y  

i n c l u d e s   c o n n e c t a b l e ,   t u b u l a r   t r a c k   s e g m e n t s   20,  t r a c k  

t ube   r e c e i v i n g   v e h i c l e   g u i d a n c e   e l e m e n t   22,  and  t u b e   s e g m e n t  

c o n n e c t i n g   l i n k s   24.  The  toy  v e h i c l e   g u i d a n c e   s y s t e m   a l s o  

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

i n t e r s e c t i o n   c o n n e c t o r   26,  l ap   c o u n t e r   t r a c k   c o n n e c t o r  

28,  t r a c k   s w i t c h i n g   c o n n e c t o r   30,  t h r e e   i n t o   one  j u n c t i o n  

t r a c k   c o n n e c t o r   32,  u n d e r p a s s / o v e r p a s s   t r a c k   c o n n e c t o r  

34,  and  o b s t a c l e   c o u r s e   t r a c k   c o n n e c t o r   3 6 .  

T r a c k   s e g m e n t s   20  a re   p r e f e r a b l y   c o m p r i s e d   o f  

t u b u l a r ,   f l e x i b l e ,   s y n t h e t i c   r e s i n .   R e f e r r i n g   to  F i g .  

3,  t he   t r a c k   s e g m e n t s   20  i n c l u d e   i n t e r n a l   and  e x t e r n a l  

c y l i n d r i c a l   s i d e w a l l s   38,  40.  The  d i a m e t e r   of  t he   i n t e r n a l  

t ube   s i d e w a l l   is  g e n e r a l l y   u n i f o r m   a l o n g   i t s   l e n g t h ,   a s  

is  the   tube   e x t e r n a l   s i d e w a l l   d i a m e t e r .  

T rack   t u b e  s e g m e n t   c o n n e c t i n g   l i n k s   24  a re   c o m -  

p r i s e d   of  i n t e g r a l l y   mo lded   s y n t h e t i c   r e s i n .   Each  c o n n e c t -  

ing  l i n k   24  i n c l u d e s   a  c e n t r a l ,   c y l i n d r i c a l ,   main  b o d y  

p o r t i o n   42.  The  d i a m e t e r   of  the   body  p o r t i o n   42  i s   e q u a l  



to  the  d i a m e t e r   of  t he   t ube   s e g m e n t   e x t e r n a l   s i d e w a l l s .  

I n s e r t i o n   p i n s   44  e x t e n d   l o n g i t u d i n a l l y   f rom  e a c h   end  o f  

the   main  body  p o r t i o n   42.  Each  i n s e r t i o n   p in   44  i n c l u d e s  

c y l i n d r i c a l   p o r t i o n   46  c o n n e c t e d   to  t he   l i n k   main  b o d y  

p o r t i o n   42  by  f r u s t o - c o n i c a l   p o r t i o n   48.  The  d i a m e t e r  

of  t he   p i n   c y l i n d r i c a l   p o r t i o n   46  i s   e q u a l   to  t h e   d i a m e t e r  

of  the   t u b e   s e g m e n t   i n t e r n a l   s i d e w a l l .   Each  end  of  t h e  

c o n n e c t i n g   l i n k   24  t e r m i n a t e s   in  a  b i f u r c a t e d   t i p   5 0 .  

Each  t i p   50  is   made  of  t u b e   p r o n g s   52,  e a c h   p r o n g   c o m p r i s i n g  

a  s e m i - s p h e r e   54  i n t e g r a l l y   s u p p o r t e d   on  a  s e m i - c y l i n d r i c a l  

p o s t   56.  The  d i a m e t e r   of  t h e   t i p   50,  as  m e a s u r e d   b e t w e e n  

t h e   a r c u a t e   s u r f a c e s   of  t he   p r o n g   s e m i - s p h e r e s   54,  i s  

s l i g h t l y   l a r g e r   t h a n   the   i n t e r n a l   t u b e   s e g m e n t   s i d e w a l l  

d i a m e t e r .  

R e f e r r i n g   to  F i g .   1,  t h e   toy   v e h i c l e   58  i n c l u d e s  

f r o n t   and  r e a r   g r o u n d   e n g a g i n g   w h e e l s   60,  62  t h a t   s u p p o r t  

t o y   v e h i c l e   c h a s s i s   64.  Rea r   w h e e l s   62  a r e   s u p p o r t e d   b y  

r e a r   a x l e   66.  An  e l e c t r i c a l   m o t o r   ( n o t   shown)  i s   d r i v i n g l y  

c o u p l e d   to   t he   r e a r   a x l e   66  fo r   p r o p e l l i n g   the   t o y   v e h i c l e  

58  a l o n g   a  p a t h   of  t r a v e l .   F r o n t   g r o u n d   e n g a g i n g   w h e e l s  

60  a r e   s e p a r a t e l y   s u p p o r t e d   by  w h e e l   p o s t s   68,  and  a r e  

i n t e r c o n n e c t e d   by  s t e e r i n g   m e c h a n i s m s   70.  S t e e r i n g   m e c h a -  

n i sm  70  i n c l u d e s   s h i f t a b l e   c r o s s   b a r   72,  whee l   p i v o t   a r m s  

74,   76  c o n n e c t e d   to   i n d i v i d u a l   f r o n t   w h e e l s   60,  and  s t e e r i n g  

arm  78.  S t e e r i n g   arm  78  i s   p i v o t a l l y   c o u p l e d   to  t he   f r o n t  

u n d e r s i d e   of  c h a s s i s   64  a t   p i v o t   p i n   80,  and  r e c e i v e s   c r o s s  

ba r   p i v o t   bos s   82  w i t h i n   s l o t   84.  S t e e r i n g   arm  78  is  s u p -  

p o r t e d   by  a  b r a c k e t   86  t h a t   d e p e n d s   d o w n w a r d l y   f rom  t h e  

c h a s s i s   u n d e r s i d e .  

The  g u i d a n c e   e l e m e n t   22  c o m p r i s e s   b i f u r c a t e d  

c l i p   p o r t i o n   88  r e c e i v a b l e   w i t h i n   and  s u p p o r t e d   by  b r a c k e t  



86,  f o r w a r d   s u p p o r t   p o r t i o n   90,  and  g u i d a n c e   f l a n g e s   9 2 ,  

94  t h a t   d e f i n e   t r a c k   c a p t u r i n g   c h a n n e l   96.  G u i d a n c e   e l e m e n t  

c l i p   p o r t i o n   88  c o m p r i s e s   s p a c e d   a p a r t   arms  98,  100  d e f i n i n g  

a  U - s h a p e d   p r o n g .   Each  arm  98,  100  i n c l u d e s   a  r a i s e d   b o s s  

102  s n a p a b l y   r e c e i v a b l e   t h r o u g h   the  u n d e r s i d e   c h a s s i s   b r a c k -  

e t   8 6 .  

Fo rward   s u p p o r t   p o r t i o n   90  of  g u i d a n c e   e l e m e n t  

22  i n c l u d e s   s u p p o r t   arm  104  e x t e n d i n g   in  t he   o p p o s i t e   d i r e c -  

t i o n   of  c l i p   arms  98,  100,  such   the   c o m b i n a t i o n   of  t h e  

c l i p   arms  98,  100  and  s u p p o r t   arm  104  f o r m s   a  Y - s h a p e d  

g u i d a n c e   e l e m e n t .   As  b e s t   s een   in  F i g .   6,  s u p p o r t   a r m  

104  is  s h i f t e d   d o w n w a r d l y   from  the  p l a n e   d e f i n e d   by  c l i p  

arms  98,  100,  such  t h a t   the   s u p p o r t   arm  104  does   no t   i n t e r - .  

f e r e   w i th   the  o p e r a t i o n   of  s t e e r i n g   m e c h a n i s m   c r o s s   b a r  

72.  B r a c e s   106,  108  e x t e n d   from  s u p p o r t   arm  104  in  c o n t a c t -  

ing  r e l a t i o n s h i p   w i t h   t he   u n d e r s i d e   of  c h a s s i s   64.  G u i d a n c e  

f l a n g e s   92,  94  e x t e n d   d o w n w a r d l y   from  s u p p o r t   arm  1 0 4 .  

The  l e a d i n g   edges   106,  108  of  g u i d a n c e   f l a n g e s   92,  94  a r e  

s e p a r a t e d   f u r t h e r   a p a r t   t h a n   the   t r a i l i n g   e d g e s   110,  112  

a r e ,   t h e r e b y   d e f i n i n g   t r a c k   c a p t u r i n g   c h a n n e l   96  as  f u n n e l ,  

or  V - s h a p e d .   The  i n t e r n a l   e d g e s   114,  116  d e f i n e d   by  t h e  

i n t e r s e c t i o n   of  g u i d a n c e   f l a n g e s   92,  94  w i t h   s u p p o r t   a r m  

104  are   p r e f e r a b l y   a r c u a t e .  

T rack   i n t e r s e c t i o n   c o n n e c t o r  2 6   c o m p r i s e s   s y n t h e t -  

i c  . r e s i n   p l a t e   118  w i t h   i n t e g r a l l y   mo lded   c e n t e r   b o s s   1 2 0 ,  

and  c o n n e c t i n g   l i n k   r e c e p t a c l e s   122.  The  p l a t e   118  c o m -  

p r i s e s   c e n t e r   p a n e l   124,  and  ramped  m a r g i n   p a n e l s   1 2 6 ,  

128,  130,  132.  As  d e p i c t e d   in  F ig .   5,  r e c e p t a c l e s   122 

are   o r i e n t e d   at   90°  i n t e r v a l s   a b o u t   the   c e n t e r   bos s   1 2 0 .  



R e f e r r i n g   to  F i g s .   6  and  7,  r e c e p t a c l e s   122  c o m -  

p r i s e   r a i s e d ,   e l o n g a t e d   p r o j e c t i o n s   on  each   of  t he   m a r g i n  

p a n e l s   126,  128,  130,  132.   Each  r e c e p t a c l e   122  i n c l u d e s  

l o n g i t u d i n a l ,   c o n n e c t i n g   l i n k   r e c e i v i n g   c h a n n e l   134  o p e n i n g  

on  the   p e r i p h e r y   of  t h e   p l a t e   118,  and  r a d i a l l y ,   d o w n w a r d l y  

e x t e n d i n g   c h a n n e l   136.   The  c e n t e r   b o s s   120  c o m p r i s e s   a  

c y l i n d r i c a l   p r o j e c t i o n   w i t h   a  s e m i - s p h e r i c a l   top  p o r t i o n .  

Each  of  t he   r e c e p t a c l e s   122  i n c l u d e s   a r c u a t e ,   i n w a r d l y  

f a c i n g   end  w a l l s   130  a l i g n e d   w i t h   the  c e n t e r   b o s s   1 2 0 .  

Three   i n t o   one  j u n c t i o n   t r a c k   c o n n e c t o r   32  c o m -  

p r i s e s   s y n t h e t i c   r e s i n   p l a t e   131,  o u t w a r d   b o u n d   l i n k   r e c e p -  

t a c l e   133,  and  i n w a r d   b o u n d   l i n k   r e c e p t a c l e s   135,   1 3 7 ,  

140.   P l a t e   132  i n c l u d e s   c e n t e r   p a n e l   142,  and  i n c l i n e d  

m a r g i n a l   p a n e l s   144,  146,   148,   150,   152,  154.   O u t w a r d  

and  i n w a r d   bound   r e c e p t a c l e s   133,  135,  137,  140  a r e   c o n -  

s t r u c t e d   s i m i l a r   to   t h e   r e c e p t a c l e s   122  d e s c r i b e d   a b o v e  

and  d e p i c t e d   in  F i g s .   6  and  7,  and  s i m i l a r   s t r u c t u r a l   f e a -  

t u r e s   a re   d e l i n e a t e d   by  s i m i l a r   n u m e r a l s   as  t h o s e   u s e d  

to  d e s c r i b e   r e c e p t a c l e s   122.   R e f e r r i n g   to  F i g .   13,  i n w a r d  

bound   r e c e p t a c l e s   135,  137,  140  a re   l o n g i t u d i n a l l y   a l i g n e d  

w i t h   and  d i r e c t e d   a t   t h e   end  w a l l   138  of  o u t w a r d   b o u n d  

r e c e p t a c l e   1 3 4 .  

T r a c k   s w i t c h i n g   c o n n e c t o r   30  c o m p r i s e s   p l a t e  

156,  s h i f t i n g   m e c h a n i s m   158,  i n w a r d   bound   c o n n e c t i n g   l i n k  

r e c e p t a c l e   160,  and  o u t w a r d   bound   c o n n e c t i n g   l i n k   r e c e p -  

t a c l e s   162,  164,   166.   P l a t e   156  i n c l u d e s   c e n t e r   p a n e l  

168,  i n c l i n e d   i n w a r d   bound   p a n e l   168,  and  i n c l i n e d ,   a r c u a t e ,  

o u t w a r d   bound  p a n e l   172.   Each  of  t he   c o n n e c t i n g   l i n k   r e c e p -  

t a c l e s   160,  162,  164,  166  a r e   s i m i l a r   in  c o n s t r u c t i o n   t o  

t h e   r e c e p t a c l e s   122  d e s c r i b e d   above   and  d e p i c t e d   in  F i g s .  



6  and  7,  and  s i m i l a r   s t r u c t u r a l   f e a t u r e s   a re   i d e n t i f i e d  

w i t h   l i k e   n u m b e r s .   Ou tward   bound  r e c e p t a c l e s   162,  1 6 2 ,  

166  are   l o n g t u d i n a l l y   a l i g n e d   wi th   and  d i r e c t e d   at  e n d  

w a l l   138  of  i nward   bound  r e c e p t a c l e   1 6 0 .  

The  s h i f t i n g   m e c h a n i s m   158  of  t r a c k   s h i f t i n g  

c o n n e c t o r   30  c o m p r i s e s   r i g i d ,   p i v o t a l l y   s h i f t a b l e   t r a c k  

p o r t i o n   174,  and  hand  g r a s p a b l e   s h i f t i n g   l e v e r   176.   T h e  

r i g i d   t r a c k   p o r t i o n   174  is  p i v o t a l l y   c o n n e c t e d   to  p l a t e  

156  by  p i v o t   pin  178.   P i v o t   pin  178  is  l o c a t e d   a d j a c e n t  

end  wa l l   138  of  i n w a r d   bound  l i n k   r e c e p t a c l e e   160.  R e f e r -  

r i n g   to  F i g .   10,  s h i f t i n g   l e v e r   176  is  s l i d e a b l y   r e t a i n e d  

a long   the  b o t t o m   w a l l   of  c e n t e r   p a n e l   168  by  c o n f i n i n g  

r i d g e s   180,  and  a t t a c h m e n t   arms  182,  184.  Leve r   176  i n -  

c l u d e s   p i v o t   s l o t   186.  P i v o t   p in   188  is   r e c e i v e d   t h r o u g h  

s l o t   186,  and  is  r e t a i n e d   w i t h i n   p i v o t a l   t r a c k   p o r t i o n  

174  at   t h e ' t r a c k   p o r t i o n ' s   a p p r o x i m a t e   m i d p o i n t .  

Lap  c o u n t e r   t r a c k   c o n n e c t o r   28  is  d e p i c t e d   i n  

F i g .   8.  Lap  c o u n t e r   28  b r o a d l y   i n c l u d e s   ba se   p l a t e   1 9 0 ,  

d i a l   192,  d i a l   s h i f t i n g   m e c h a n i s m   194,  and  top  p l a t e   1 9 6 .  

S h i f t i n g   mechan i sm  194  i n c l u d e s   g e n e r a l l y   C - s h a p e d   p a w l  

200,  h a v i n g   an  i n t e g r a l l y   m o l d e d ,   r e s i l i e n t ,   l e a f   s p r i n g  

202,  and  pawl  a c t u a t i n g   g a t e   204.  Pawl  200  is   p i v o t a l l y  

moun ted   to  p l a t e   190  a t   p i v o t   p o s t   206,  and  g a t e   204  i s  

p i v o t a l l y   moun ted   to  t he   base   p l a t e   190  at   p i v o t   p o s t   2 0 8 .  

Leaf   s p r i n g   202  a b u t s   a g a i n s t   s p r i n g   r e t a i n i n g   p o s t   2 1 0 .  

Top  p l a t e   196  is  r e c e i v e d   by  u p w a r d l y   p r o j e c t i n g   a t t a c h m e n t  

p o s t s   2 1 1 .  

Lap  c o u n t e r   pawl  200  i n c l u d e s   d i a l   t u r n i n g   a r m  

212,  d i a l   s t o p p i n g   r a t c h e t   arm  214,  and  a l i g n m e n t   arm  216 

i n t e r c o n n e c t i n g   the   a c t u a t i n g   and  s t o p p i n g   a r m s .   G a t e  



204  i n c l u d e s   a r c u a t e ,   pawl  a b u t t i n g   s u r f a c e   218,   and  t o y  

v e h i c l e   c o n t a c t i n g   l e v e r   arm  218.  D ia l   192  i n c l u d e s   n u m -  

b e r e d   s u r f a c e   220,  r a t c h e t   whee l   222,  and  hand  g r a s p a b l e  

knob  224.  Lever   arm  s t o p   226  p r o j e c t s   u p w a r d l y   f rom  t h e  

p l a t e   1 9 0 .  

T r a c k   d e f i n i n g   r i b   228  p r o j e c t s   u p w a r d l y   f r o m  

b a s e   p l a t e   190,  and  e x t e n d s   b e t w e e n   the   i n b o u n d   edge   2 3 0  

and  o u t w a r d   bound  edge  232  of  the   p l a t e   190.   The  l e a d i n g  

and  t r a i l i n g   edges   234,  236  of  t he   r i b   228  c o m p r i s e   c o n n e c t -  

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

s i m i l a r   to  the   c h a n n e l s   134,  136  d e s c r i b e d   in  c o n j u n c t i o n  

w i t h   r e c e p t a c l e s   122  above   and  d e p i c t e d   in  F i g s .   6  a n d  

7.  The  i n b o u n d   and  o u t b o u n d   edges   230,  232  of  p l a t e   1 9 0  -  

c o m p r i s e   i n c l i n e d   p a n e l s .  

The  u n d e r p a s s / o v e r p a s s   t r a c k   c o n n e c t o r   34  i n c l u d e s  

s i d e w a l l s   238,  240,  i n c l i n e d   ramps  242,  244  l e a d i n g   u p w a r d l y  

to  o v e r p a s s   p a n e l   246,  and  u n d e r p a s s   p a n e l   248  l o c a t e d  

b e n e a t h   o v e r p a s s   p a n e l   244.  S i d e w a l l s   238,  240  e x t e n d  

a b o v e   t h e   s u r f a c e s   of  t h e   ramp  and  o v e r p a s s   p a n e l s ,   a n d  

i n c l u d e   a r c u a t e   l e a d i n g   edges   250.  T r a c k   d e f i n i n g   r i b  

252  p r o j e c t s   u p w a r d l y   f rom  i n c l i n e d   ramps  242,  244  a n d  

o v e r p a s s   p a n e l   246,   and  u n d e r p a s s   t r a c k   d e f i n i n g   r i b   2 5 4  

p r o j e c t s   u p w w a r d l y   f rom  the   s u r f a c e   of  t h e   u n d e r p a s s   p a n e l  

248.   The  u n d e r p a s s   t r a c k   r i b   252  is  o r i e n t e d   g e n e r a l l y  

p e r p e n d i c u l a r   to  t he   o v e r p a s s   t r a c k   r i b   254.   The  t e r m i n a l  

ends   of  t he   o v e r p a s s   and  u n d e r p a s s   r i b s   252,   254  c o m p r i s e  

t r a c k   c o n n e c t i n g   l i n k   r e c e i v i n g   r e c e p t a c l e s .   The  u n d e r -  

p a s s / o v e r p a s s   c o n n e c t i n g   l i n k   r e c e p t a c l e s   i n c l u d e   l o n g i t u -  

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

c o n n e c t i o n   w i t h   r e c e p t a c l e s   122,  and  d e p i c t e d   in  F i g s .  

6  and  7 .  



O b s t a c l e   c o u r s e   t r a c k s   c o n n e c t o r   36  b r o a d l y   i n -  

c l u d e s   base   p l a t e   256,  t e r r a i n   s i m u l a t i n g   p r o j e c t i o n s   2 5 8 ,  

t r a c k   c o n n e c t i o n   a s s e m b l i e s   260,  262,  and  s l i d e   a s s e m b l y  

264.  R e f e r r i n g   to  F i g .   17,  t r a c k   c o n n e c t i o n   a s s e m b l i e s  

260,  262  c o m p r i s e   c o n n e c t i n g   l i n k   r e c e i v i n g   r e c e p t a c l e s  

h a v i n g   l o n g i t u d i n a l   and  r a d i a l   c h a n n e l s   134,  136,  s i m i l a r  

to  the  c h a n n e l s   d e s c r i b e d   in  c o n n e c t i o n   w i t h   t he   r e c e p t a c l e s  

1 2 2 ,   and  d e p i c t e d   in  F i g s .   6  and  7.  The  c o n n e c t i o n   a s s e m -  

b l i e s   260,  262  a re   l o c a t e d   on  i n c l i n e d   s u r f a c e s   266,   2 6 8 ,  

r e s p e c t i v e l y .   The  t r a c k   c o n n e c t i o n   a s s e m b l i e s   260,   2 6 2  

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

270  h a v i n g   s e r r a t e d   s u r f a c e s .   A c c e s s   p o r t s   272  a r e   l o c a t e d  

w i t h i n   base   p l a t e   256  i m m e d i a t e l y   be low  the   p r o n g s   2 7 0 .  

S l i d e   a s s e m b l y   264  i n c l u d e s   t r a c k   t u b e   r e c e i v i n g  

t e r m i n a l   274  and  l e v e r   276.   The  t e r m i n a l   274  i s   r e c e i v e d  

t h r o u g h   s l o t   278  of  ba se   p l a t e   256,  and  ( r e f e r r i n g   to  F i g .  

16 ) ,   is  p i v o t a l l y   m o u n t e d   to  s l i d e   l e v e r   276.   The  l e v e r  

276  is  r e c e i v e d   w i t h i n   g u i d e   r i d g e s   280  on  t he   b o t t o m   s u r -  

f a c e   of  the  p l a t e   256,  and  by  s u p p o r t   f l a n g e s   282.   T h e  

t e r m i n a l   274  i n c l u d e s   c y l i n d r i c a l   m i d p o r t i o n   284  h a v i n g  

a  d i a m e t e r   e q u a l   to  t he   d i a m e t e r   of  t he   e x t e r n a l   t r a c k  

s i d e w a l l   40.  O p p o s e d ,   s e r r a t e d   s u r f a c e   p r o n g s   286  e x t e n d  

a x i a l l y ,   o u t w a r d l y   f rom  each   end  of  the   t e r m i n a l   m i d p o r -  

t i o n .   The  p r o n g s   286  a r e   i n t e g r a l l y   c o n n e c t e d   to  the   m i d -  

p o r t i o n   284  v i a   f r u s t o - c o n i c a l   p o r t i o n s   288.   P i v o t   p i n  

290  is  r e c e i v e d   w i t h i n   p i n - r e c e i v i n g   c a v i t y   292  of  t h e  

t e r m i n a l   m i d p o r t i o n   284.   L e n g t h s   of  t r a c k   t u b i n g   20  e x t e n d  

b e t w e e n   the  t e r m i n a l   274  and  each  c o n n e c t i o n   a s s e m b l y   2 6 0 ,  

2 6 2 .  



In  o p e r a t i o n ,   v e h i c l e   g u i d a n c e   e l e m e n t   22  i s  

s n a p a b l y   r e c e i v e d   w i t h i n   t he   b r a c k e t   86  of  t h e   u n d e r s i d e  

of  toy  v e h i c l e   58.  R e f e r r i n g   to  F i g .   2,  t he   toy   v e h i c l e  

58  is  p o s i t i o n e d   on  t r a c k   20  w i t h   the   f r o n t   and  r e a r   g r o u n d  

e n g a g i n g   w h e e l s   60,  62  s t r a d d l i n g   the  t u b u l a r   t r a c k   2 0 .  

The  t r a c k   20  is  r e c e i v e d   w i t h i n   the  t r a c k   c a p t u r i n g   c h a n n e l  

96  d e f i n e d   by  the   g u i d a n c e   f l a n g e s   92,  94  of  g u i d a n c e   e l e -  

ment  22.  The  f r o n t   w h e e l s   60  a re   p r e f e r a b l y   c a r r i e d   i n  

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

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

96.  The  r e a r   w h e e l s   62  a r e   p r o p e r l y   in  e n g a g e m e n t   w i t h  

t he   g r o u n d ,   f o r   t r a n s m i s s i o n   of  m o t i v e   f o r c e   f r o m  t h e   v e h i -  

c l e ' s   m o t o r ,   t h r o u g h   t he   r e a r   w h e e l s   to  t h e   g r o u n d .  

R e f e r r i n g   to  F i g .   18,  two  t r a c k   s e g m e n t s   20  may  

be  e a s i l y   and  q u i c k l y   i n t e r c o n n e c t e d   by  a  t u b e   s e g m e n t  

c o n n e c t i n g   l i n k   24.  In  p a r t i c u l a r ,   i n s e r t i o n   p i n s   44  o f  

the   l i n k   24  a r e   r e c e i v e d   w i t h i n   t he   t r a c k   s e g m e n t s   20  i n  

a  f r i c t i o n a l   f i t .   The  l i n k   p r o n g s   52,  and  in  p a r t i c u l a r  

t he   s e m i - s p h e r i c a l   ends   of  the   l i n k   p r o n g s   52  t i g h t l y   e n g a g e  

t h e   i n t e r n a l   t r a c k   t u b e   s i d e w a l l   38.  As  n o t e d   h e r e i n a b o v e ,  

t h e   d i a m e t e r   of  t h e   t i p   p r o n g s   52,  as  m e a s u r e d   b e t w e e n  

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

ends   54,  i s   s l i g h t l y   g r e a t e r   t h a n   the   d i a m e t e r   of   t h e   i n t e r -  

na l   t r a c k   t u b e   s i d e w a l l .   P rong   t i p   s e m i - c y l i n d r i c a l   p o s t s  

56  a r e   r e s i l i e n t ,   and  e x e r t   an  o u t w a r d l y   d i r e c t e d   b i a s i n g  

f o r c e ,   t h r o u g h   t he   p r o n g   ends   54,  a g a i n s t   t h e   i n t e r n a l  

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

f i t   of  t he   c o n n e c t i n g   l i n k s   24  w i t h i n   t he   t r a c k   s e g m e n t s  

2 0 .  

R e f e r r i n g   to  F i g .   6,  i t   w i l l   be  a p p r e c i a t e d   t h a t  

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



t i p s ,   and  in  p a r t i c u l a r   the   s e m i - c y l i n d r i c a l   p o s t s   56  a n d  

s e m i - s p h e r i c a l   ends  54,  c o n t r i b u t e   to  the   t i g h t   f i t   o f  

the  c o n n e c t i n g   l i n k s   w i t h i n   r e c e p t a c l e s   122  on  the   t r a c k  

i n t e r s e c t i o n   c o n n e c t o r   26,  r e c e p t a c l e s   133,  135,  137,  1 4 0  

on  the  t h r e e   i n t o   one  j u n c t i o n   c o n n e c t o r   32,  and  on  a l l  

s i m i l a r   r e c e p t a c l e s   on  the   v a r i o u s   t r a c k   c o n n e c t o r   m e c h a -  

nisms  d e s c r i b e d   h e r e i n a b o v e .  

The  toy  v e h i c l e   58  is  g u i d e d   o n t o   the   t r a c k   i n t e r -  

s e c t i o n   c o n n e c t i o n   26  by  the   t r a c k   s e g m e n t s   20  c o n n e c t e d  

to  the   r e c e p t a c l e s   122.  The  c e n t e r   bos s   120  of  t h e   t r a c k  

i n t e r s e c t i o n   c o n n e c t o r   26  is  p o s i t i o n e d   to   be  c a p t u r e d  

w i t h i n   the  t r a c k   c a p t u r i n g   c h a n n e l   96  of  t h e   v e h i c l e   g u i d -  

ance  e l e m e n t   22  as  the   toy   v e h i c l e   58  t r a n s i t s   a c r o s s   t h e  

p l a t e   118  of  the  i n t e r s e c t i o n   c o n n e c t o r   26.  In  t h i s   m a n n e r ,  

the   toy  v e h i c l e   58  i s   g u i d e d   b e t w e e n   o p p o s e d   r e c e p t a c l e s  

122  on  the  i n t e r s e c t i o n   c o n n e c t o r   26,  w i t h o u t   t h e   p r e s e n c e  

of  i n t e r f e r i n g   s t r u c t u r e   on  the   p l a t e   118,   to   i n h i b i t   v e h i -  

c l e   movement  in  t he   c r o s s   d i r e c t i o n   o v e r   t h e   i n t e r s e c t i o n  

c o n n e c t o r   2 6 .  

The  toy  v e h i c l e   58  is  g u i d e d   o n t o   t h r e e   i n t o  

one  j u n c t i o n   c o n n e c t o r   32  by  t r a c k   s e g m e n t s   20  c o n n e c t e d  

to  any  of  the  i n w a r d   bound  r e c e p t a c l e s   135,   137,   1 4 0 .  

The  p a t h   of  t r a v e l   of  the   v e h i c l e   58  i s   as  i n d i c a t e d   b y  

the   a r rows   in  F ig .   13.  Each  of  the  i n b o u n d   r e c e p t a c l e s  

135,  137,  140  are   d i r e c t e d   t o w a r d s   the   o u t w a r d   bound   r e c e p -  

t a c l e   133.  The  toy   v e h i c l e   58,  t h e r e f o r e ,   t r a n s i t s   a c r o s s  

t h r e e   i n t o   one  j u n c t i o n   c o n n e c t o r   p l a t e   131,   and  i s   c a p t u r e d  

by  the  o u t w a r d   bound   r e c e p t a c l e   131.  As  w i l l   be  a p p r e c i -  

a t e d ,   more  than   one  toy  v e h i c l e   58  may  a p p r o a c h   t he   t h r e e  

i n t o   one  j u n c t i o n   c o n n e c t o r   32  at   the   same  t i m e ,   r e s u l t i n g  



in  a  c o l l i s i o n   of  t he   toy   v e h i c l e s   5ri  and  d e r a i l m e n t   o r  

one  or  bo th   c a r s .  

The  toy  v e h i c l e   58  is   g u i d e d   o n t o   the   t r a c k  

s w i t c h i n g   c o n n e c t o r   30  by  the   t r a c k   s e g m e n t   20  c o n n e c t e d  

to  i n w a r d   bound  r e c e p t a c l e   60.  The  p a t h   of  t r a v e l   of  t h e  

toy   v e h i c l e   58  is  as  i n d i c a t e d   by  t he   a r r o w s   in  F i g .   9 .  

The  p i v o t a l   t r a c k   p o r t i o n   174  can  be  s h i f t e d   by  l e v e r   1 7 6  

so  as  to  a l i g n   t h e   i n w a r d   b o u n d   r e c e p t a c l e   160  w i t h   a n y  

of  t he   t h r e e   o u t w a r d   bound   r e c e p t a c l e s   162,  164,  1 6 6 .  

The  toy  v e h i c l e   58  can  t h e r e f o r e   be  s e l e c t i v e l y   d i r e c t e d  

to  any  one  of  t h r e e   d i s t i n c t   t r a c k   r o u t e s   by  t h e   c o n n e c t o r  

3 0 .  

Toy  v e h i c l e   58  i s   g u i d e d   t h r o u g h   t h e   l ap   c o u n t e r  

t r a c k   c o n n e c t o r   28,  a l o n g   t r a c k   r i b   228,   in  t h e   d i r e c t i o n  

of  t r a v e l   i n d i c a t e d   by  t h e   a r r o w   in  F i g .   8.  Ga t e   204  p i v o t s  

a b o u t   t he   p o s t   208  as  t h e   v e h i c l e   c o n t a c t s   l e v e r   2 1 8 .  

The  g a t e   p a w l - a b u t t i n g   s u r f a c e   218  c o n t a c t s   t he   a l i g n i n g  

arm  216  of  C - s h a p e d   pawl   200,  as  the   g a t e   i s   p i v o t e d   a b o u t  

t he   p o s t   208.  The  C - s h a p e d   pawl   200,  in  t u r n ,   p i v o t s   a b o u t  

p i v o t   p o s t   206,  u r g i n g   t h e   pawl   a c t u a t i n g   arm  212  i n t o  

c o n t a c t   w i t h   t he   r a t c h e t   whee l   222  of  pawl   192.   At  t h e  

same  t i m e ,   pawl  s t o p p i n g   arm  214  is  s h i f t e d   to  a  r a t c h e t  

whee l   c l e a r i n g   p o s i t i o n ,   a l l o w i n g   t h e   r a t c h e t   whee l   2 2 2  

and ,   a t t a c h e d   n u m b e r e d   s u r f a c e   220,  to   r o t a t e   by  one  s t e p .  

L e a f   s p r i n g   202  u r g e s   t h e   C - s h a p e d   pawl   back   to  i t s   r e s t  

p o s i t i o n ,   a f t e r   t h e   toy   v e h i c l e   58  has   p a s s e d   t h r o u g h   t h e  

g a t e   204,  s h i f t i n g   t he   C - s h a p e d   pawl  200  back   to   i t s   r e s t  

p o s i t i o n .   S h i f t i n g   of  t he   pawl   200  to  i t s   r e s t   p o s i t i o n  

in  t u r n   u r g e s   g a t e   204  to  r e t u r n   to  i t s   r e s t   p o s i t i o n ,  

w i t h   g a t e   l e v e r   arm  218  a b u t t i n g   arm  s t o p   2 2 6 .  



Toy  v e h i c l e   58  is  g u i d e d   o v e r :  t h 2   i n c l i n e d   r a m p s  

242,  244  and  o v e r p a s s   p a n e l   246  of  u n d e r p a s s / o v e r p a s s   t r a c k  

c o n n e c t o r   34  by  t r a c k   d e f i n i n g   r i b   252.  The  toy  v e h i c l e  

58  is  g u i d e d   a l o n g   the   u n d e r p a s s   p a n e l   248  of  the   u n d e r -  

p a s s / o v e r p a s s   t r a c k   c o n n e c t o r   34  by  t r a c k   d e f i n i n g   r i b  

2 5 4 .  

The  toy  v e h i c l e   58  is  g u i d e d   t h r o u g h   the   o b s t a c l e  

c o u r s e   t r a c k   c o n n e c t o r   36  by  the  t r a c k   t u b e   s e g m e n t s   20  

i n t e r c o n n e c t i n g   the  s h i f t a b l e   t e r m i n a l   274  and  the   t r a c k  

c o n n e c t i o n   a s s e m b l i e s   260,  262.  R e f e r r i n g   to   F i g .   1 6 ,  

the  p a t h   of  t r a v e l   of  the   toy  v e h i c l e   58  t h r o u g h   the   o b s t a -  

c le   c o u r s e   can  be  a l t e r e d   by  s h i f t i n g   s l i d e   a s s e m b l y   2 6 4 ,  

and  t h e r e b y   r e p o s i t i o n i n g   the  t u b e   s e g m e n t s   20  on  the   p l a t e  

256.  In  p a r t i c u l a r ,   m a r k e r   c o n e s   294  may  be  r a n d o m l y   p l a c e d  

on  the   o b s t a c l e   c o u r s e   b a s e   p l a t e   256,  and  t h e   t r a c k   s e g -  

ments   20  of  t he   o b s t a c l e   c o u r s e   can  be  m a n i p u l a t e d   by  t h e  

s l i d e   a s s e m b l y   264  such  t h a t   the   toy   v e h i c l e   58  is  n a v i g a t e d  

b e t w e e n   the  m a r k e r   c o n e s   2 9 4 .  

The  u n i q u e   and  s i m p l e   c o n s t r u c t i o n   of  the   t u b u l a r  

t r a c k   s e g m e n t s   20  and  t u b e   s e g m e n t   c o n n e c t i n g   l i n k s   24 

a l l o w s   a  c h i l d   to  q u i c k l y   and  e a s i l y   l a y o u t   and  c h a n g e  

toy  v e h i c l e   t r a c k   c o n f i g u r a t i o n s .   M o r e o v e r ,   t he   f l e x i b l e  

n a t u r e   of  the   t u b u l a r   s e g m e n t s   a l l o w s   fo r   r andom  s h i f t i n g  

of  the   t r a c k   as  the   toy  v e h i c l e   58  p r o c e e d s   a l o n g   t h e  

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

for   the  s e l e c t i v e   or  random  s h i f t i n g   of  t he   toy   v e h i c l e ' s  

p a t h   of  t r a v e l .   The  toy  v e h i c l e   g u i d a n c e   s y s t e m   h e r e i n  

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

mined  p a t h   of  t r a v e l ,   w h i l e   m i n i m i z i n g   the   r e p e t i t i o u s  

n a t u r e   of  o p e r a t i o n   t h a t   is   c h a r a c t e r i s t i c   of  p r e v i o u s   t o y  

v e h i c l e   t r a c k   s y s t e m s .  



1.  A  g u i d a n c e   s y s t e m   f o r   a  t o y   v e h i c l e   c o m p r i s i n g :  

a  p l u r a l i t y   of   f l e x i b l e ,   t u b u l a r   s e g m e n t s   ( 2 0 ) ;  

m e a n s   (24)  f o r   c o n n e c t i n g   s a i d   s e g m e n t s   (20)  i n t o   a  

c o n t i n u o u s   t r a c k   f o r   s a i d   t o y   v e h i c l e   ( 5 8 ) ;   a n d  

m e a n s   (22)  o p e r a b l y   c o u p l e d  t o   s a i d  v e h i c l e   ( 5 8 )  

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

(20)  f o r   g u i d i n g   s a i d   v e h i c l e   (58)  a l o n g   a  p a t h   of   t r a v e l  

d e f i n e d   by  s a i d   t r a c k .  
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