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©  Box  beam  bicycle  type  frame. 

@  Frame  (22)  for  a  bicycle  type  apparatus  such  as  an  exer- 
ciser  or  vehicle,  having  a  closed,  rectangular  box  beam 
cross-section  reach  tube  (44)  secured  between  a  handlebar 
head  tube  (48)  and  a  seat  mast  (42).  The  reach  tube  (44)  has  an 
angular  configuration  including  a  rear  horizontal  section  (58) 
extending  along  the  chain  guard,  and  an  upwardly and  for- 
wardty  extending  diagonal  section  (60). 



T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   b i c y c l e   t y p e  

a p p a r a t u s   and  more   p a r t i c u l a r l y   to   b i c y c l e   t y p e   e x e r c i s e r s ,  

a l t h o u g h   i t   may  be  e q u a l l y   a p p l i c a b l e   to  t h e   u p w a r d l y  

o p e n   t y p e   f r a m e   u s e d   on  g i r l s '   and  l a d i e s '   b i c y c l e s .  

B i c y c l e   t y p e   e x e r c i s e r s   a r e   s t a t i o n a r y   b u t  

o t h e r w i s e   s i m i l a r   in  many  r e s p e c t s   to  b i c y c l e s   and  u s e  

some  of   t h e   same  p a r t s .   An  u p w a r d l y   open  g i r l s '   o r  

l a d i e s '   b i c y c l e   f r ame   is   o f t e n   u s e d ,   h a v i n g   t w i n ,   p a r a l l e l ,  

c u r v e d   r e a c h   t u b e s .   One  e x a m p l e   in   shown  in   F i g .   1  o f  

U.  S.  P a t e n t   3 , 6 6 4 , 0 2 7   i s s u e d   May  23,  1972  to   A l b e r t   J .  

F r i t z   and  R u d o l p h   L.  S c h w i n n .   A  f u r t h e r   e x a m p l e   o f  

t h a t   p r i o r   a r t   c o n s t r u c t i o n   i s   shown  in  F i g s .   5  and  6 .  

I t   i s   i m p o r t a n t   to   t he   c o m f o r t   and  w e l l - b e i n g   o f  

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

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

i s   h a r d   to  a c h i e v e   w i t h   t h e   a b o v e - m e n t i o n e d   c o n v e n t i o n a l  

u p w a r d l y   open   f r a m e .  

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

l e s s   w e i g h t   and  more   s t r e n g t h   and  r i g i d i t y   f o r   b i c y c l e  

t y p e   a p p a r a t u s   of   t h e   k i n d   d e s c r i b e d .  

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

a  b i c y c l e   t y p e   e x e r c i s e r ,   and  t h e   l i k e ,   h a v i n g   a  f r a m e  

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

r e a c h   t u b e ,   c o m p r i s i n g   a  c l o s e d   r e c t a n g u l a r   box  beam  c r o s s  

s e c t i o n   h a v i n g   t h e   l ong   a x i s   of  i t s   c r o s s   s e c t i o n   u p r i g h t  

and  c o - p l a n a r   w i t h   t h e   head   t u b e   and  s e a t   m a s t ,   s a i d  

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

i n c l u d i n g   a  r e a r   h o r i z o n t a l   s e c t i o n   s e c u r e d   a t   i t s   r e a r  

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



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

h e a d   t u b e .  

In  t h e   d r a w i n g s :  

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w   of  a  b i c y c l e   t y p e  

e x e r c i s e r   e m b o d y i n g   t h i s   i n v e n t i o n ;  

FIG.   2  i s   a  f r a g m e n t a r y   v i e w   of   FIG.   1 ;  

FIG.   3  i s   a  f r a g m e n t a r y   s i d e   v i e w   of   FIG.   1 ;  

FIG.  4  i s   an  e n l a r g e d   c r o s s - s e c t i o n   of   FIG.   3 

t a k e n   on  l i n e   4 - 4 ;  

FIG.  5  i s   a  v i e w   s i m i l a r   to   FIG.  3  of   a  c u r v e d ,  

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

a n d  

FIGS.   6  a n d   7  a r e   s c h e m a t i c   s i d e   v i e w s   o f  

t e s t i n g   a p p a r a t u s   u s e d   in  d e m o n s t r a t i n g   t h e   i m p r o v e d  

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

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

R e f e r r i n g   now  more   p a r t i c u l a r l y   to   t h e   s p e c i f i c  

e m b o d i m e n t   o f   t h e   i n v e n t i o n   shown  in  t h e   d r a w i n g ,   a  

s t a t i o n a r y   b i c y c l e   t y p e   e x e r c i s e r   g e n e r a l l y   d e s i g n a t e d  

20  i s   s h o w n .  

The  e x e r c i s e r   has   a  s u p p o r t   f r a m e   g e n e r a l l y  

d e s i g n a t e d   22,  a  s a d d l e   a s s e m b l y   24,  a  h a n d l e b a r   a s s e m b l y  

26,  a  p e d a l   and  c r a n k   a s s e m b l y   28  r o t a t i n g   an  a d j u s t a b l e  

r e s i s t a n c e   f r i c t i o n   w h e e l   30  t h r o u g h   s p r o c k e t s   32,  3 4 ,  

and  a  c h a i n   36  p r o t e c t e d   by  a  c h a i n   g u a r d   38  and  a  s p r o c -  

k e t   g u a r d   40,  a l l   made  and  o p e r a t i n g   in  a  w e l l - k n o w n  

m a n n e r .  

T u r n i n g   a t t e n t i o n   to   t h e   f r a m e   22  w h i c h   h a s  

i n c r e a s e d   s t r e n g t h   and  r i g i d i t y   as  a  r e s u l t   of   t h e   p r e s e n t  

i n v e n t i o n ,   i t   ha s   t h e   u s u a l   s e a t   m a s t   t u b e   42  e x t e n d i n g  

u p w a r d l y   and  r e a r w a r d l y   f rom  a  c r a n k  h a n g e r   46  to   t h e  

s a d d l e   a s s e m b l y   24,  and  a  h e a d   t u b e   48  s u p p o r t i n g   t h e  

h a n d l e b a r   a s s e m b l y   26.  R e a r   and  f r o n t   f o r k   a s s e m b l i e s  

77  and  78  r e s p e c t i v e l y   i n c l u d e   f o o t   p l a t e s   66  and  7 6  

m o u n t e d   on  f l o o r - e n g a g i n g   f e e t   84.  A  h o r i z o n t a l   b r a c k e t  

86  c o n n e c t s   t h e   r e a r   f o r k   a s s e m b l y   to  t he   c r a n k   h a n g e r .  



The  c r u x   of  t h e   p r e s e n t   i n v e n t i o n   i s   t he   r e a c h  

t u b e   44  w h i c h   f o r m s   p a r t   of  t h e   f r a m e   and  i s   s e c u r e d  

b e t w e e n   t h e   h a n d l e b a r   h e a d   48  and  t h e   s e a t   m a s t   42;  a s  
c o n t r a s t e d   w i t h   t w i n ,   p a r a l l e l ,   c u r v e d   r e a c h   t u b e s   5 0 ,  
52  c o n v e n t i o n a l l y   u s e d   as  shown  in   FIGS.   5  and  6 .  

The  i m p r o v e d   r e a c h   t u b e   44  c o m p r i s e s   a  c l o s e d ,  

r e c t a n g u l a r   box  beam,   t h e   c r o s s - s e c t i o n   of   w h i c h   i s   s h o w n  

in  FIG.  4.  For   e f f e c t i v e   v e r t i c a l   r i g i d i t y ,   and  s e c u r e m e n t  

by  w e l d i n g   b e t w e e n   t h e   head   t u b e   48  and  s e a t   m a s t   4 2 ,  

t h e   c r o s s - s e c t i o n a l   d i m e n s i o n   s h o u l d   be  s u b s t a n t i a l l y  

l o n g e r   a l o n g   t h e   v e r t i c a l   a x i s   Y-Y  t h a n   a l o n g   t h e   h o r i -  

z o n t a l .  a x i s   X-X.  P r e f e r a b l y ,   t h e   l o n g   s i d e s   54,  54  o f  

t h e   r e a c h   t u b e   c r o s s - s e c t i o n   s h o u l d   be  more   t h a n   a b o u t  

t w i c e   t h e   l e n g t h   of  t h e   s h o r t   s i d e s   56,  56.  In  t h e  

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

b e e n   made  of   c o l d   r o l l e d   s t e e l   . 062"   t h i c k ,   w i t h   l o n g  

and  s h o r t   s i d e s   of   2"  and  1"  r e s p e c t i v e l y .  

The  r e a c h   t u b e   44  has   an  a n g u l a r   c o n f i g u r a t i o n  

in  s i d e   v i ew   w i t h   a  r e a r ,   h o r i z o n t a l   s e c t i o n   58  w e l d e d   a t  

i t s   r e a r   end  to   t h e   s e a t   m a s t   42,  and  a  f r o n t   d i a g o n a l  

s e c t i o n   60  e x t e n d i n g   u p w a r d l y   and  f o r w a r d l y   and  w e l d e d  

a t   i t s   f r o n t   end  to   t he   head   t u b e   4 8 .  

R e f e r r i n g   to  FIG.  2,  t h e   t op   s u r f a c e   62  of  t h e  

h o r i z o n t a l   r e a c h   t u b e   s e c t i o n   58  e x t e n d s   a l o n g ,   and  p r e -  

f e r a b l y   a t   a  l e v e l   s l i g h t l y   a b o v e   t h e   u p p e r   s u r f a c e   64  o f  

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

to  s t a n d   on  t h e   c h a i n   g u a r d   w h i c h   i s   of  r e l a t i v e l y   l i g h t  

c o n s t r u c t i o n .   W i t h   t h e   a b o v e - d e s c r i b e d   c o n s t r u c t i o n ,   t h e  

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

b e c a u s e   m o s t   of   t h e   d o w n w a r d  l o a d   a p p l i e d   by  t he   u s e r  

w i l l   be  b o r n e   by  t h e   r e a c h   t u b e .  

As  w i l l   now  be  d e s c r i b e d ,   t h e   i m p r o v e d   r e c t a n -  

g u l a r   c r o s s - s e c t i o n   r e a c h   t u b e   44  i s   c h e a p e r ,   makes  m o r e  

e f f i c i e n t   u s e   of   m a t e r i a l ,   and  i s   s u b s t a n t i a l l y   t w i c e  

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

50,  52  shown  in   FIG.  5.  T y p i c a l l y ,   t h e   r e a c h   t u b e s   5 0 ,  



52  a r e   made  of  . 0 6 2 "   t h i c k   r o u n d   t u b e   s t o c k ,   1 . 0 0 "   o u t s i d e  

d i a m e t e r ,   m a k i n g   a  t o t a l   c r o s s - s e c t i o n a l   a r e a   of  0 . 3 9 0  

s q u a r e   i n c h e s   and  u s i n g   0 . 1 1 0   l b s .   of  s t e e l   p e r   r u n n i n g  

i n c h .   In  t h e   a b o v e - d e s c r i b e d   c o n f i g u r a t i o n ,   r e a c h   t u b e  

44  i s   made  of  . 0 6 2 "   t h i c k   r e c t a n g u l a r   t u b e   s t o c k   2"  x  1 "  

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

a r e a   of   o n l y   . 372   s q u a r e   i n c h e s ,   and  u s i n g   o n l y   0 . 1 0 5   l b s .  

of   s t e e l   p e r   r u n n i n g   f o o t .  

T h u s ,   t h e   i m p r o v e d   r e a c h   t u b e   44  a c t u a l l y   u s e s  

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

50,   52  shown  i n   F i g s .   5  and  6.  I t   i s   s u b s t a n t i a l l y  

s t r o n g e r   and  more   r i g i d   as  v e r i f i e d   by  a c t u a l   t e s t s   a s  

w i l l   now  be  d e s c r i b e d   in  c o n n e c t i o n   w i t h   F i g s .   6  and  7 .  

As  shown  in   F i g .   6,  a  f r a m e   22a  u s i n g   c o n v e n -  

t i o n a l   t w i n   r e a c h   t u b e s   50,  52  w i t h   t h e   d i m e n s i o n s   d e s -  

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

t h e   r e a r   f o o t   p l a t e   66  down  by  c l a m p   means   68  to  b l o c k  

70  f i x e d   to   f l o o r   72  in   any  s u i t a b l e   m a n n e r .   A  r o l l e r  

74  was  p l a c e d   b e t w e e n   f r o n t   f o o t   p l a t e   76  and  t h e   f l o o r  

so  t h a t   t h e   f r o n t   f o r k   a s s e m b l y   78  was  f r e e   to  d e f l e c t  

f o r w a r d l y   u n d e r   l o a d .   A  p r e s s   80  was  l o a d e d   d o w n w a r d l y  

w i t h   a  l o a d   of  250  l b s .   a p p l i e d   to   a  r o l l e r   82  m o u n t e d  

a t   t h e . t o p   of  t h e   s e a t   m a s t   t u b e   42a  s i m u l a t i n g   t h e  

w e i g h t   of  a  250  l b .   o p e r a t o r .   Downward   d e f l e c t i o n   of  t h e  

r o l l e r   82,  s i m u l a t i n g   d e f l e c t i o n   of   t h e   s a d d l e   a s s e m b l y  

24  u n d e r   t h i s   l o a d i n g   was  m e a s u r e d   as  . 0 2 4 " .  

U n d e r   e x a c t l y   t h e   same  c o n d i t i o n s   a s  s h o w n   i n  

F i g .   7 ,  t h e   f r a m e   22  w i t h   t h e   i m p r o v e d   s i n g l e   t u b e  

r e a c h   t u b e   44  d e f l e c t e d   o n l y   . 0 1 4 " .  

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

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

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

t h e   same  l o a d   c o n d i t i o n s .  



1 .   A  b i c y c l e   t y p e   e x e r c i s e r ,   and  t h e   l i k e ,  

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

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

box  beam  c r o s s - s e c t i o n   h a v i n g   t h e   l o n g   a x i s   of  i t s  

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

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

u r a t i o n   in   s i d e   v i ew  i n c l u d i n g   a  r e a r   h o r i z o n t a l   s e c t i o n  

s e c u r e d   a t   i t s   r e a r   end  to   t h e   s e a t   m a s t   and  a  f r o n t  

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

s e c u r e d   a t   i t s   f r o n t   end  to   t h e   h e a d   t u b e .  

2.  An  e x e r c i s e r   a c c o r d i n g   to   c l a i m   1 ,  

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

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

t i a l l y   h o r i z o n t a l   s e c t i o n   of  t h e   r e a c h   t u b e   in   p o s i t i o n  

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

a g a i n s t   d o w n w a r d   l o a d   a p p l i e d   by  t h e   f o o t   of  a  u s e r .  

.3.  An  e x e r c i s e r   a c c o r d i n g   to   c l a i m   2,  i n  

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

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

s a i d   r e a r   s u b s t a n t i a l l y   h o r i z o n t a l   s e c t i o n   of  t h e   r e a c h  

t u b e .  

4.  An  e x e r c i s e r   a c c o r d i n g   to   c l a i m   1,  i n  

w h i c h   t h e   c r o s s - s e c t i o n   of  t h e   r e a c h   t u b e   i s   s u b s t a n t i a l l y  

h i g h e r   t h a n   i t   i s   wide   to   t h e r e b y   s e l e c t i v e l y   s t i f f e n  

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

5.  An  e x e r c i s e r   a c c o r d i n g   to   c l a i m   4,  i n  

w h i c h   t h e   c r o s s - s e c t i o n   of  t h e   r e a c h   t u b e   h a s   a  v e r t i c a l  

d i m e n s i o n   a t   l e a s t   t w i c e   i t s   w i d t h .  
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