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©  Skates. 

A  wheeled  skate  having  a  rigid  chassis  secured  to  a  boot 
and  having  a  heel  plate  (54),  a  sole  plate  (55)  and  a  pair  of 
downwardly  depending  parallel  webs  (56,57)  between  which 
three  in-line  wheels  (12a)  are  mounted.  Each  wheel  (12a)  is  at 
least  half  as  wide  as  its  diameter  and  has  its  floor  engaging 
surface  formed  by  a  part  of  a  sphere.  The  middle  wheel  is 
lower  than  the  front  and  rear  wheels  by  a  distance  D  of  2.5  to 
4.5  cm.  The  rear  wheel  does  not  project  more  than  10  mm 
behind  the  rearmost  part  of  the  boot,  the  front  wheel  does 
not  project  forwardly  of  the  boot  at  all,  the  middle  wheel  is 
spaced  a  distance  A  from  the  rear  wheel  and  a  distance  B 
from  the  front  wheel,  A  +  B  is  at  least  70%  of the  overall 
length  C  and A - B A + B  l ies   in  the  range  0.06  to  0.09. 



The  i n v e n t i o n   r e l a t e s   to  s k a t e s   and  p a r t i c u l a r l y   to  s k a t e s  

of  the  k ind   hav ing   in  each  ska te ,   t h r e e   i n - l i n e   w h e e l s .  

As  e a r l y   as  1867  i t   was  p roposed   t h a t   e a c h  s k a t e   of  a  p a i r  
of  wheeled  s k a t e s   should  have  th ree   wheels  mounted  in  l i n e .   Q u i t e  

a  l a r g e   number  of  p a t e n t   s p e c i f i c a t i o n s   have  been  p u b l i s h e d   s i n c e  

then  r e l a t i n g   to  s i m i l a r   ska tes   but  the  p r o p o s a l s   for  such  s k a t e s  

s e t  o u t   t h e r e i n   seem  mainly  to  have  been  mere  paper  p r o p o s a l s   and  

t h e r e   is  l i t t l e   ev idence   of  any  of  such  s k a t e s   being  marketed   and  

sold  in  commercial   q u a n t i t i e s .  

While  s k a t e s  o f   the  kind  r e f e r r e d   to  are  at  f i r s t   s i g h t   v e r y  
a t t r a c t i v e   in  t h a t   is  appears   tha t   with  such  ska t e s   a  s k a t e r   c o u l d  

e f f e c t   jumps  and   t u rn s   of  the  kind  p o s s i b l e   on  ice  s k a t e s ,   t h e y . . a r e  

not  a  p r a c t i c a l   p r o p o s i t i o n   un les s   they  i n c l u d e   a  number  of  f e a t u r e s ,  

mos t ly   know  i n d i v i d u a l l y   from  p r e v i o u s l y   p u b l i s h e d   p r o p o s a l s ,   combined 

t o g e t h e r   in  a  very  p a r t i c u l a r   r e l a t i o n s h i p .  

Accord ing   to  the  i n v e n t i o n ,   t h e r e   is  p rov ided   a  p a i r   of  s k a t e s  

where in   each  ska te   of  the  pa i r   of  ska t e s   is  formed  with  a  r i g i d   m e t a l  

c h a s s i s   c o m p r i s i n g   s e p a r a t e   or  combined  sole   and  heel  p l a t e s   s e c u r e d  

to  a  boot  and  two  p a r a l l e l   webs  depending   downwardly  from  the  s o l e  

and  heel   p l a t e s ,   the  skate  f u r t h e r   compr i ses   t h r ee   wheels  mounted  

i n - l i n e   between  the  two  p a r a l l e l   webs,  each  wheel  has  a  width  e q u a l  

to  at  l e a s t   50%  of  i t s   d iameter   and  a  f l o o r   engaging  s u r f a c e   which  i s  

formed  s u b s t a n t i a l l y   as  a  pa r t   of  a  s p h e r e ,   the  lowermost   p a r t   of  a 
middle  one  of  the  wheels  extends  downwardly  beyond  a  l ine   j o i n i n g  

the  lowermost   pa r t s  o f   the  f ron t   wheel  and  the  r ea r   wheel  by  be tween  

2.5  and  4.5  cm,  the  rearmost   par t   of  the  r e a r   wheel  is  l o c a t e d   n o t  

more  than  10  mm  to  the  rear   of  the  r e a r m o s t   p a r t   of  the  boot ,   t h e  

boot  extends   f o r w a r d l y   to  a  p o s i t i o n   forward  of  the  f r o n t m o s t   p a r t  

of  the  f r o n t   wheel,   the  axis  of  the  middle  wheel  is  spaced  a  d i s t a n c e  

A  from  the  axis   of  the  rear   wheel  and  a  d i s t a n c e   B  from  the  axis   o f  



the  f r o n t   wheel,  A  +  B  is  equal  to  at  l e a s t   70%  of  the  o v e r a l l   l e n g t h  

of  the  boot  and A - B A + B  l i e s   w i t h i n   the  range  0.06  to  0 . 0 9 .  

The  c h a s s i s   may  be  formed  in  a  number  of  d i f f e r e n t   ways  b u t  

i s   p r e f e r a b l y   formed  by  p r o v i d i n g   the  sole  and  heel  p l a t e s ,   s e p a r a t e  

or  combined,  with  s l o t s   t h e r e i n   and  p r o v i d i n g   the  webs  as  two  s e p a r a t e  

members  with  tongue  p o r t i o n s   to  be  r e c e i v e d   in  the  s l o t s ,   t h e r e b y  

a c c u r a t e l y   to  p o s i t i o n   the  webs  with  r e s p e c t   to  the  sole   and  h e e l  

p l a t e s   before   s e c u r i n g   of  the  webs  to  the  sole   and  heel   p l a t e s ,   f o r  

example  by  welding  e f f e c t e d  f r o m   the  upper  s ide  of  the  sole  and  h e e l  

p l a t e s .   A l t e r n a t i v e l y   the  c h a s s i s   may  be  formed  by  s tamping  p o r -  

t i o n s   out  of  a  f l a t   meta l   p l a t e   and  then  bending  the  f l a t   m e t a l  

p l a t e   along  two  l o n g i t u d i n a l l y   ex t end ing   bend  l i n e s   to  form  the  s o l e  

and  heel   p l a t e s   and  the  webs  i n t e g r a l   with  one  a n o t h e r .  

P r e f e r a b l y   the  lower  edge  of  each  of  the  webs  of  the  p a i r  

of  webs  is  cut-away  between  the  l o c a t i o n s   of  a p e r t u r e s   t h e r e i n   t o  

r e c e i v e   axles  for  the  wheels  such  t h a t  p o r t i o n s   of  the  lower  edge  o f  

each  web  immedia te ly   b e n e a t h   the  a p e r t u r e s   for   the  ax les   p r o j e c t  

downwardly  f u r t h e r   than   o the r   p o r t i o n s   of  the  lower  e d g e .  

Advan tageous ly   each  web,  i n t e r m e d i a t e   the  a p e r t u r e s   for  t h e  

a x l e s ,   is  p rovided   with  a  p l u r a l i t y   of  f u r t h e r   a p e r t u r e s   and  bumper 

members,   p r e f e r a b l y   of  p l a s t i c s   m a t e r i a l ,   are  p rov ided   with  p r o -  

j e c t i o n s   to  be  r e c e i v e d   in  sa id   f u r t h e r   a p e r t u r e s   to  a f f i x   s a i d  

bumper  members  to  sa id   webs  on  the  outer   face  t h e r e o f ,   the  bumper 

members  being  so  p r o p o r t i o n e d   and  d i sposed   r e l a t i v e   to  the  webs  a n d  

the  so le   and  heel  p l a t e s   t h a t ,   upon  s idewards   t i p p i n g   of  the  skate   i n  

use ,   the  bumper  members  w i l l   f i r s t   c o n t a c t   the  f l oo r   over  which  t h e  

s k a t e   is  t r a v e l l i n g   and  wi l l   t h e r e b y   p r e v e n t   p o r t i o n s   of  the  webs  o r  

the  so le   and  heel  p l a t e s   engaging   the  f l o o r   in  a  manner  which  would  

damage  the  f l oo r .   , 
The  bumper  members  can  if   d e s i r e d   be  of  e l o n g a t e   form  and 

used  to  carry  d i s p l a y   m a t t e r ,   for  example  the  name  or  t r ade   mark  o f  

the  m a n u f a c t u r e r   of  the  s k a t e s .  

P r e f e r a b l y   a  bo l t   or  s tud  to  form  an  axle  for  a  wheel  of  t h e  

ska t e   has  at  l e a s t   one  screw  t h r e a d e d   end  p o r t i o n   and  has  a  head  and  

c o - o p e r a t e s   with  a  nut  or  c o - o p e r a t e s   with  two  nu t s ,   each  of  the  h e a d ,  



the  nut   or  the  nuts  c o m p r i s i n g   an  inner   c y l i n d r i c a l   p o r t i o n   of  a  

d i a m e t e r   g r e a t e r   than  the  d i a m e t e r   of  the  stud  or  b o l t ,   an  o u t e r  

d i s c   p o r t i o n   with  a  d i a m e t e r   g r e a t e r   than  t h a t   of  said  c y l i n d r i c a l  

p o r t i o n   and  an  ax ia l   e x t e n t   as  small  as  p o s s i b l e   and  engagement  

means  in  or  on  said  d i sc   p o r t i o n   whereby  said  d isc   p o r t i o n   can  be  

engaged  by  a  tool   to  r o t a t e   i t   or  to  p r e v e n t   i t   from  r o t a t i n g .  

The  inner   c y l i n d r i c a l   p o r t i o n s   a d v a n t a g e o u s l y   engage  i n  

s a id   a p e r t u r e s   in  the  webs  of  the  ska te ,   which  sa id   a p e r t u r e s   a r e  

of  a  s ize   to  accept   sa id   c y l i n d r i c a l   p o r t i o n s   with  minimum  c l e a r a n c e  

and  the  disc   p o r t i o n s   engage  the  ou te r   faces   of  the  webs  to  r e s t r i c t  

inward movement   towards  one  a n o t h e r   of  the  head  and  the  nut  or  t h e  

two  nuts   engaged  in  the  a p e r t u r e s   in  the  webs.  

Thus  each  axle  can  be  secured   to  extend  between  the  pa i r   o f  

webs  and  mount  one  of  the  wheels  for  r o t a t i o n   with  a  minimum  e x t e r n a l  

l a t e r a l   p r o j e c t i o n   beyond  the  webs  of  the  head  of  the  b o l t ,   a  n u t  

engaged  thereon   or  two  nu ts   engaged  on  a  s t u d .  

Advan tageous ly   a  wheel  for   a  skate   comprises   a  core  member 

formed  as  a  c e n t r a l   g e n e r a l l y   t u b u l a r   p o r t i o n   th rough   which  a  r e -  

s p e c t i v e   axle  passes   and  hav ing   in  i t s   end  p o r t i o n s   c o u n t e r - b o r e s   o f  

a  g r e a t e r   d iameter   than  the  bore  of  the  t u b u l a r   p o r t i o n ,   which  c o u n t e r -  

bores   can  r ece ive   b e a r i n g s ,   and  a  tyre   of  a  u r e t h a n e   m a t e r i a l   e n g a g e d  

over   the  core  member.  The  core  member  may  have  a  c i r c u m f e r e n t i a l l y  

p r o j e c t i n g   r ib  at  a  mid  p o r t i o n   in  i t s   l e n g t h .  

Both  core  member  and  the  ty re   can  be  formed  of  a  u r e t h a n e  

m a t e r i a l   with  the  core  member  formed  of  a  ha rde r   u r e t h a n e   m a t e r i a l  

t han   the  tyre  and  with  the  ty re   bonded  to  the  core  member. 

P r e f e r a b l y   the  r ib   has  t r a n s v e r s e l y   e x t e n d i n g   a p e r t u r e s   t h e r e -  

in ,   which  a p e r t u r e s   are  f i l l e d   by  the  m a t e r i a l   of  the  ty re   to  l o c k  

the  t y r e   in  p o s i t i o n   with  r e s p e c t   to  the  core  member.  

By  s u i t a b l y   choos ing   the  o u t s i d e   d iamete r   of  the  r ib ,   t h e  

r e s i l i e n c e   of  the  wheel  when  under  load  can  be  c o n t r o l l e d ,   t h a t   i s  

to  say  a  smal ler   d i ame te r   r ib   wi l l   give  a  r e l a t i v e l y   l a rge   r e s i l i e n c e  

and  a  l a rge   d iameter   r ib   wi l l   give  a  r e l a t i v e l y   small  r e s i l i e n c e .  

P r e f e r a b l y   a  d i s t a n c e   p i ece   ex tends   between  the  inner   races   of  t h e  

b e a r i n g s   engaged  in  the  c o u n t e r - b o r e s ,   the  d i s t a n c e   p iece   b e i n g  



t u b u l a r   and  s u r r o u n d i n g   the  a x l e .  

One  or  more  of  the  whee ls ,   p a r t i c u l a r l y   the  middle  wheel  o f  

each  ska te ,   may  be  formed  in  two  equal  ha lves   with  the  plane  of  t h e  

j o i n t   between  the  two  h a l v e s   ex tend ing   p e r p e n d i c u l a r   to  the  ax i s   o f  

r o t a t i o n .   Such  a  wheel  can  a s s i s t   a  s k a t e r   to  r o t a t e   about  a  v e r t i c a l  

ax i s   wi thout   moving  over  a  f l o o r .   If  d e s i r e d  t h e   a b u t t i n g   f aces   of  t h e  

two  ha lves   of  the  wheel  can  be  faced  with  a  low  f r i c t i o n   m a t e r i a l   o r  

a  shim  of  low  f r i c t i o n   m a t e r i a l   may  be  l o c a t e d   t h e r e b e t w e e n .  

The  i n v e n t i o n   is  d i a g r a m m a t i c a l l y   i l l u s t r a t e d   by  way  o f  

example  in  the  accompanying   drawings ,   in  w h i c h : -  

Figure  1  is  a  s ide   view  of  a  f i r s t   embodiment  of  a  s k a t e  

a c c o r d i n g   to  the  i n v e n t i o n ;  

Figure  2  is  an  u n d e r n e a t h   plan  view  c o r r e s p o n d i n g   to  F i g u r e  

1 ;  

Figure  3  is  a  s e c t i o n a l   view  on  l i n e   I I I - I I I   of  F igure   2 ;  

Figure  4  is  a  s ide   view  of  one  of  a  p a i r   of  webs ;  

Figure  5  is  a  c o r r e s p o n d i n g   plan  v i e w ;  

Figure  6  is  a  p l an   view  of  a  heel  p l a t e   of  a  d e c k ;  

Figure  7  is  a  p l an   view  of  a  sole  p l a t e   of  a  d e c k ;  

Figure  8  is  an  e l e v a t i o n   of  an  axle  b o l t ;  

Figure  9  is  an  end  view  of  the  axle  bo l t   of  F igure   8 ;  

Figure  10  is  a  s e c t i o n a l   v i e w  t h r o u g h   a  nut   for  the  a x l e  

b o l t   of  F igures   8  and  9 ;  

Figure  11  is  an  end  view  c o r r e s p o n d i n g   to  F igure   10 ;  

Figure  12  is  a  s e c t i o n a l   v i e w  t h r o u g h   a  wheel  for  a  s k a t e  

a c c o r d i n g   to  the  i n v e n t i o n ;  

Figure  13  is  an  end  view  c o r r e s p o n d i n g   to  F igure   12;  

Figure  14  is  a  s e c t i o n a l   view  of  a  d i s t a n c e   p iece   for  t h e  

wheel  of  Figures   12  and  1 3 ;  

Figure  15  shows  a n o t h e r   embodiment  of  an  axle  for  a  s k a t e  

t o g e t h e r   with  screw  nu t s   to  c o - o p e r a t e   t h e r e w i t h ;  

Figure  16  is  a  s ide   view  of  a  second  embodiment  of  a  s k a t e  

a c c o r d i n g   to  the  i n v e n t i o n ;  

Figure  17  is  a  s e c t i o n a l   view  taken  on  l i n e   XVII-XVII  o f  

F i g u r e   16; 



Figure   18  is  a  plan  view  co r re spond ing   to  F igure   16;  and 

F igure   19  is  a  plan  view  of  a  blank  from  which  the  c h a s s i s  

of  F i g u r e s   16,  17  and  18  is  formed,  shown  before   bending  t h e r e o f .  

R e f e r r i n g   to  the  drawings  and  f i r s t l y   to  F i g u r e s   1  to  7,  a  
skate   has  a  heel  p l a t e   1 ,  a   sole   p l a t e   2  and  a  p a i r   of  p a r a l l e l   webs 

3  and  4  a l l   of  s t e e l .   With  r e f e r e n c e   to  F igures   4  to  7,  i t   can  be  

seen  t h a t   each  web  3  o r  4   compr ises   an  e longate   lower  p o r t i o n   and  

th ree   upwardly   p r o j e c t i n g   p o r t i o n s   5,  6  and  7,  the  p o r t i o n s   5,  6  and  7 

each  hav ing   at  t h e i r   upper  end  a  r e s p e c t i v e   tongue  8  to  be  engaged  

in  a  r e s p e c t i v e   s l o t   9  in  the  sole   p l a t e   2  or  s l o t   10  in  the  h e e l  

p l a t e  1 .   A f t e r   engagement  of  the  tongues  8  in  the  s l o t s   9  and  10 

the  tongues   8  are  welded  to  the  sole  p l a t e   2  or  heel   p l a t e   1  f rom 

above  the  r e s p e c t i v e   p l a t e .   Each  web  3  or  4  has  t h r e e   a p e r t u r e s   11 

to  r e c e i v e   wheel  axles   such  t h a t   wheels  12,  th ree   i n - l i n e ,   can  be  

secured   between  the  webs  3  and  4 .   P o r t i o n s   of  each  web  3  or  4  imme- 

d i a t e l y   benea th   the  a p e r t u r e s   11  extend  downwardly  below  the  l eve l   t o  

which  the  remainder   of  the  web  ex tends .   In  between  the  r e a r   a p e r t u r e  

11  and  the  middle  a p e r t u r e   11  are  four  f u r t h e r   a p e r t u r e s   13  and  i n  

between  the  middle  a p e r t u r e   11  and  the  f ront   a p e r t u r e   11  are  t h r e e  

f u r t h e r   a p e r t u r e s   13.  Each  f u r t h e r  a p e r t u r e   13  can  r e c e i v e   the  head  

13a  of  a  p r o j e c t i o n   from  a  bumper  formed  e i t h e r   as  a  g e n e r a l l y   h e m i -  

s p h e r i c a l   b u t t o n l 3 b   or  as  an  e l o n g a t e   s t r i p   13c  shown  only  in  F i g u r e  

5  and  formed  of  a  p l a s t i c s   m a t e r i a l .   T h e   bumpers  13b  or  13c  a r e  

held  onto  the  ou te r   face  of  the  web  3  or  the  web  4  by  the  heads  13a 

and  p r o j e c t   from  the  ou te r   face  o f  t h e   web  3  or  the  web  4  so  t h a t   i f  

in  use  the  skate   is  t i pped   over  sideways,   the  p l a s t i c s   bumpers  w i l l  

abut  the  f l o o r   and  wi l l   p r e v e n t   the  s tee l   p o r t i o n s   of  the  ska te   from 

engaging   the  f l oo r   and  damaging  i t .   The  bumper  s t r i p s   where  t h e y  

extend  at  t h e i r   ends  beyond  the  f u r t h e r   a p e r t u r e s   13,  can  have  s a i d  

ends  t a p e r i n g   in  t h i c k n e s s ,   i . e .   the  dimension  by  which  they  e x t e n d  

ou tward ly   from  the  r e s p e c t i v e   web  3  or  4.  

F igure   3  shows  t h a t   the  wheels  12  are  each  mounted  on  a  

r e s p e c t i v e   axle  compr is ing   a  b o l t   with  a  head  14  and  a  t h r e a d e d   f r e e  

end  15  engaged  in  a  nut  16.  Ball  or  r o l l e r   b e a r i n g s   17  are  engaged  

in  c o u n t e r - b o r e d   end  p o r t i o n s   of  a  bore  18  of  the  wheel,   are  s p a c e d  



apar t   by  a  t u b u l a r   d i s t a n c e   p i ece   19  and  at  t h e i r   o u t e r   ends  h a v e  

t h e i r   i n n e r   r aces   b e a r i n g   a g a i n s t   the  inner   end  faces   of  a  c y l i n d r i c a l  

p o r t i o n   20  of  the  head  14  or  a  c y l i n d r i c a l   p o r t i o n   21  of  the  nut  16 .  

The  head  14  and  the  nut  16  e a c h   have  an  outer   d i s c - l i k e   p o r t i o n   2 2 ,  

23  r e s p e c t i v e l y   to  bear  a g a i n s t   t h e  o u t e r   face  of  the  r e s p e c t i v e  

web  3  o r  4   with  the  c y l i n d r i c a l   p o r t i o n   20  or  21  a  c lose   c l e a r a n c e  

f i t   in  the  r e s p e c t i v e   a p e r t u r e   11.  D i a m e t r i c a l l y   o p p o s i t e   bores   24  

are  p r o v i d e d   in  each  end  face  of  the  head  or  nut  16  whereby   a  

tool   with  a  p a i r   of  p r o j e c t i o n s   t h e r e o n   can  be  engaged  with  the  h e a d  

13  or  nut   16  to  r o t a t e   i t   or  to  p r e v e n t   i t   from  be ing   r o t a t e d .  

F u r t h e r   d e t a i l s   of  the  b o l t   with  i t s   head  14  and  the  nut  16 

are  shown  in  F igures   8  to  11 .  

I n s t e a d   of  the  bores   24  a  t r a n s v e r s e   groove  could  be  p r o v i d e d  

in  which  a  c o n v e n t i o n a l   s c r e w d r i v e r   could  be  e n g a g e d .  

F i g u r e s   12  and  13  show  t h a t   a  wheel  12a  may  comprise   a n  

inner   core  member  25  hav ing   a  bore  26  at  i t s   mid  p o r t i o n ,   c o u n t e r -  

bores  27  and  28  at  i t s   ends  and   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g   r i b   29 

around  i t s   mid  p o r t i o n .   A  ty re   30  is  p rov ided   around  the  core  member 

25.  The  core  member  25  and  t y re   30  can  both  be  formed  of  a  u r e t h a n e  

m a t e r i a l   such  t h a t   the  t y re   30  can  be  bonded  to  the  core  member 

25  to  p r e v e n t   r e l a t i v e   movement  t h e r e b e t w e e n .   Thus,  upon  forming  o f  

the  t y re   30  on  the  p r e v i o u s l y   formed  core  member  25,  the  m a t e r i a l  

at  the  s u r f a c e   of  the  core  member  25  to  which  the  t y r e   is  a p p l i e d ,  

melts   and  fuses   with  the  ty re   m a t e r i a l .   I t   i s  n o t   however  e s s e n t i a l  

tha t   the  core  member  25  and  t y re   30  bond  t o g e t h e r   and  o t h e r   m a t e r i a l s  

than  u r e t h a n e   may  bc  used,   for  example  g lass   f i l l e d   n y l o n .  

The  ex t en t   by  which  the  c i r c u m f e r e n t i a l l y   e x t e n d i n g   r ib   29 

extends  r a d i a l l y   can  be  v a r i e d   to  s u i t   the  use  for   which  the  wheel  i s  

i n t ended ,   t h a t   is  to  say  by  having  only  a  shor t   r a d i a l   p r o j e c t i o n   f o r  

the  r ib   29,  the  wheel  can  have  a  c o n s i d e r a b l e   p o r t i o n   of  the  t y r e   30 

cover ing   the  r a d i a l l y   ou t e r   face  of  the  r ib   29  to  give  a  r e l a t i v e l y  

r e s i l i e n t   wheel  or  by  i n c r e a s i n g   the  r a d i a l   e x t e n t   of  the  r ib   29  t o  

tha t   shown  in  F igure   12  or  even  comple t e ly   to  the  t r e a d   s u r f a c e   o f  

the  ty re   30,  the  r e s i l i e n c e   of  the  wheel  can  be  reduced  t h e r e b y  

a s s i s t i n g   high  speed  s k a t i n g .   If   the  r a d i a l   e x t e n t   of  the  r ib   29  i s  



s u f f i c i e n t l y   l a r g e ,   t r a n s v e r s e   bores   35,  tha t   is  to  say  e x t e n d i n g  

p a r a l l e l   to  the  axis  of  r o t a t i o n   of  the  wheel,  may  be  p r o v i d e d   in  t h e  

r ib   29.  Upon  moulding  of  the  t y re   30,  the  m a t e r i a l   of  the  ty re   w i l l  

f i l l   the  t r a n s v e r s e   bores  35  to  hold  the  two  side  p o r t i o n s   of  the  t y r e  

t o g e t h e r .   With  such  a  c o n s t r u c t i o n ,   bonding  of  the  t y r e   30  to  t h e  

core  member  25  may  not  be  r e q u i r e d .  

The  t u b u l a r   d i s t a n c e   p iece   19  for  the  wheel  12  of  F igu re   3 ,  

or  the  wheel  12a  of  F i g u r e s   12  and  13  is  shown  in  F i g u r e   14 .  

A  f u r t h e r   embodiment  of  an  axle  is  shown  in  F i g u r e   15  com- 

p r i s i n g   a  s tud  31  with  a  screw  t h r e a d e d   socket   32  in  each  end  and  a  

p a i r   of  sciew  nuts  33  each  hav ing   a  head  34  with  only  a  small   a x i a l  

e x t e n t .   The  stud  31  is  of  a  l e n g t h   equal  to  the  d i s t a n c e   b e t w e e n  

the  ou t e r   faces   of  the  webs  3  and  4  and  the  a p e r t u r e s   in  the  webs  3 

or  4  to  r e c e i v e   the  axle  31  are  of  a  s ize   to  r e c e i v e   the  axle   31  w i t h  

minimum  c l e a r a n c e .   The  heads  of  the  screw  nuts   33  bear   a g a i n s t   t h e  

ou t e r   faces   of  the  webs  3  and  4.  A p e r t u r e s   of  the  k ind  shown  at  24 

in  F igu re s   1;  9  and  11  are  p r o v i d e d   in  the  ou te r   faces   of  the  h e a d s  

34  of  the  screw  nuts  33  and  washers   (not   shown)  are  p r o v i d e d   b e t w e e n  

the  i nne r   faces   of  the  webs  3  and 4   and  the  b e a r i n g s   for   the  w h e e l s .  

Table  X  shows  the  d i m e n s i o n s  i n   m i l l i m e t r e s   of  the  d i s t a n c e  

A  between  the  axis  of  the  r ea r   axle  and  the  axis   of  the  middle   a x l e s  

the  d i s t a n c e   B  between  the  axis   of  the  middle  axle  and  the  ax is   of  t h e  

f r o n t   ax le ,   the  o v e r a l l   l e n g t h   C  f r o m  t h e   back  of  the  heel   p l a t e   1 

to  the  f r o n t   of  the  sole   p l a t e   2  and  the  d i s t a n c e   D  by  which  t h e  

axis  of  the  middle  axle  is  spaced  below  a  l ine   j o i n i n g   the  axes  of  t h e  

f r o n t   and  r ea r   ax le s .   I t   f u r t h e r   shows  the  sum  of  A  and  B,  the  d i f f e -  

rence  between  A  and  B,  the  r e s u l t a n t   of A - B A + B  and  a lso  A  +  B  e x -  

p r e s s e d   as  a  p e r c e n t a g e   of  C  for  each  of  seven  d i f f e r e n t   s i z e s   o f  

c h a s s i s   for  d i f f e r e n t   s i z e s   of  b o o t .  

The  dimension  between  the  inner   faces  of  the  webs  3  and 4  i s  

p r e f e r a b l y   39  mm.  Each  wheel  p r e f e r a b l y   has  a  width  of  36  mm,  t h e  

o u t s i d e   d iamete r   of  the  core  25,  n e g l e c t i n g   the  r ib   29,  is  25  mm  and  

the  o u t s i d e   d iamete r   of  the  wheel  is  e i t h e r   55  mm  or  61  mm.  The  o u t -  

side  d i ame te r   of  the  r ib   29  is  p r e f e r a b l y   45  mm  or  l e s s   l e a v i n g   a t  

l e a s t   8  mm  t h i c k n e s s   of  ty re   30  t h e r e o v e r   for  the  61  mm  d i a m e t e r  



wheel  and  5  mm  t h i c k n e s s   of  t y r e   for   the  55  mm  d iamete r   wheel .   The 

m a t e r i a l   used  for   moulding  the  t y re   30  wi l l   vary  a c c o r d i n g   to  t h e  

p a r t i c u l a r   a p p l i c a t i o n   i n t e n d e d   for   the  wheel  but  for  the  h a r d e s t  

wheels  p r e f e r a b l y   has  a  Shore  h a r d n e s s   of  85.  The  d i s t a n c e   D  i s  

p r e f e r a b l y   3  mm. 

R e f e r r i n g   to  F igu re s   8  to  11,  t h e  h e a d   14  o f  t h e   b o l t   a n d  

the  nut  16  each  have  a  maximum  d i a m e t e r   of  18  mm,  the  p o r t i o n   22  i s  

of  1  mm- th i cknes s ,   the  p o r t i o n   20  has  an  ax ia l   l eng th   of  4  mm  and  a  

d i ame te r   of  12  mm  and  the  b o l t   has  an  o v e r a l l   l eng th   of  45  mm. 

R e f e r r i n g   to  F igu re s   16  to  19,  and  f i r s t l y   to  F igu re   19,  a  

blank  51  is  shown  as  stamped  from  a  p l a n a r   s t ee l   p l a t e .   S u b s e q u e n t  

to  stamping  out  the  p l a t e   51,  the  p l a t e   is  bent  along  two  p a r a l l e l  

bend  l i ne s   i n d i c a t e d   at  52  and  53  to  form  the  shape  shown  in  F i g u r e s  

16  to  18,  t h a t   is  to  say  hav ing   a  hee l   p l a t e   54,  a  sole   p l a t e   55  

and  downwardly  d i r e c t e d   p a r a l l e l   webs  56  and  57.  I t   wi l l   be  s e e n  

t h a t   p o r t i o n s   58  of  the  sole  p l a t e   55  p r o j e c t   l a t e r a l l y   beyond  t h e  

f i n a l   p o s i t i o n s   of  the  webs  56,  57.  Subsequent   to  bending   the  webs 

56,  57  out  of  the  p lane   of  the  sole   p l a t e s   54  and  55,  a p e r t u r e s   59 

are  d r i l l e d   to  form  mount ings   for  ax l e s   for  wheels  12a,  the  p o s i t i o n s  

of  which  wheels  12a  are  i n d i c a t e d   by :  do t t ed   l ines   in  F igure   1 6 .  

The  a p e r t u r e s   59  are  d r i l l e d   with  the  ska te   held  in  a  j i g   such  t h a t  

ax les   ex t end ing   th rough   the  a l i g n e d   p a i r s   of  the  a p e r t u r e s   59  w i l l  

be  a c c u r a t e l y   p a r a l l e l   to  one  a n o t h e r ;   Weight  r educ ing   a p e r t u r e s  

61  are  formed  in  the  sole  p l a t e   55  and  heel   p l a t e   54  by  the  o r i g i n a l  

s tamping  as  are  ho les   62  to  r e c e i v e   screws  whereby  the  ska te   may  b e  

secu red   to  a  boot .   I n i t i a l   s tamping  a lso   deforms  a  f r o n t   end  p o r t i o n  

of  the  sole  p l a t e   55  to  form  a  r e c e s s   63  in  the  upper  f ace ,   t h e  

r e c e s s   being  angled   so  t h a t   a  mount  for   a  toe  stop  can  s u b s e q u e n t l y  

be  secured  by  s c r ewing ,  we ld ing   or  r i v e t i n g   to  the  f ron t   end  of  t h e  

sole  p l a t e   55  at  the  u n d e r s i d e   t h e r e o f   in  a  manner  and  at  a  l o c a t i o n  

s i m i l a r   to  t h a t   shown  in  F i g u r e s   1  and  2 .  

The  ska te   of  F igures   16  to  19  is  in  accordance  with  the  d i m e n -  

s ions   of  Table  X. 



Figure   2  shows  tha t   at  l e a s t   the  middle  wheel  12  of  e a c h  

ska te   may  be  formed  in  two  equal  ha lves   with  the  plane  of  the  j o i n t  

12b  between  the  two  halves   ex t end ing   p e r p e n d i c u l a r   to  the  axis   o f  

r o t a t i o n   of  the  wheel  and  with  each  h a l f   wheel  p r e f e r a b l y   be ing   p r o -  
v ided  with  two  b e a r i n g s .  



1.  A  pa i r   of  s k a t e s   wherein   each  skate   of  the  p a i r   of  ska tes   h a s  

a  r i g i d   metal  chas s i s   c o m p r i s i n g   s e p a r a t e   or  combined  sole  and  h e e l  

p l a t e s   secured  to  a  boot  and  two  p a r a l l e l   webs  depending   downwardly 

from  the  sole  and  heel  p l a t e s ,   the  skate  f u r t h e r   comprises   t h r e e  

whee l s  mounted   i n - l i n e   between  the  two  p a r a l l e l   webs,  each  wheel  

has  a  width  equal  to  at  l e a s t   50%  of  i t s   d i ame te r   and  a  f loor   e n g a g i n g  

s u r f a c e   which  is  formed  s u b s t a n t i a l l y   as  a  p a r t   of  a  sphere,   t h e  

lowermost   pa r t   of  a  middle   one  of  the  wheels  ex tends   downwardly  b e -  

yond  a  l ine   j o i n i n g   the  lowermost   par ts  of   the  f r o n t   wheel  and  t h e  

r e a r   wheel  by  between  2.5  and  4.5  cm,  the  r e a r m o s t   p a r t   of  the  r e a r  

wheel  is  l o c a t e d   not  more  than  10  mm  to  the  r e a r   of  the  rearmost   p a r t  

of  the  boot,   the  boot  ex tends   fo rward ly   to  a  p o s i t i o n   forward  of  t h e  

f r o n t m o s t   pa r t   of  the  f r o n t   wheel,  the  axis   of  the  middle  wheel  i s  

spaced  a  d i s t a n c e   A  from  the  axis  of  the  r e a r   wheel  and  a  d i s t a n c e   B 

from  the  axis  of  the  f r o n t   wheel,   A +  B  is  equal  to  at  l e a s t   70% 

of  the  o v e r a l l   l eng th   of  the  boot  and A - B A + B  l i e s   w i th in   the  r a n g e  
0.06  to  0 . 0 9 .  

2.  A  pa i r   of  ska t e s   a cco rd ing   to  claim  1,  in  which  each  c h a s s i s  

is  formed  by  p r o v i d i n g   the  so le   and  heel  p l a t e s ,   s e p a r a t e   or  combined ,  

with  s l o t s   t h e r e i n   and  p r o v i d i n g   the  webs  as  two  s e p a r a t e   members 

wi th   tongue  p o r t i o n s   to  be  r e c e i v e d   in  the  s l o t s ,   t h e r e b y   a c c u r a t e l y  

to  p o s i t i o n   the  webs  r e s p e c t   to  the  sole  and  heel   p l a t e s   b e f o r e  

s e c u r i n g   of  the  webs  to  the  sole  and  heel  p l a t e s .  

3.  A  pa i r   of  s k a t e s   a cco rd ing   to  claim  1,  in  which  each  c h a s s i s  

is  formed  by  stamping  p o r t i o n s   out  of  a  f l a t   meta l   p l a t e   and  t h e n  

bending   the  f l a t   metal  p l a t e   along  two  l o n g i t u d i n a l l y   extending  bend 

l i n e s   to  form  the  sole  and  heel  p l a t e s   and  the  webs  i n t e g r a l   with  one 

a n o t h e r .  



4.  A  pa i r   of  s k a t e s   accord ing   to  any  one  of  claims  1  to  3,  i n  

which  the  lower  edge  of  each  of  the  webs  of  the  p a i r   of  webs  is  c u t -  

away  between  the  l o c a t i o n s   of  a p e r t u r e s   t h e r e i n   to  r ece ive   a x l e s  

for  the  wheels  such  t h a t   p o r t i o n s   of  the  lower  edge  of  each  web 

immedia te ly   beneath   the  a p e r t u r e s  f o r   the  ax les   p r o j e c t s  d o w n w a r d l y  

f u r t h e r   than  o ther   p o r t i o n s   of  the  lower  e d g e .  

5.  A  p a i r   of  s k a t e s   a cco rd ing   to  claim  4,  in  which  each  web, 

i n t e r m e d i a t e   the  a p e r t u r e s   for  the  ax l e s ,   is  p rov ided   with  a  p l u r a l i t y  

of  f u r t h e r   a p e r t u r e s   and  bumper  members  are  p rov ided   with  p r o j e c t i o n s  

to  be  r e c e i v e d   in  sa id   f u r t h e r   a p e r t u r e s   to  a f f i x   said  bumper  members 

to  said  webs  on  the  o u t e r   face  t h e r e o f ,   the  bumper members  being  so  

p r o p o r t i o n e d   and  d i s p o s e d   r e l a t i v e   to  the  webs  and  the  sole  and  

heel   p l a t e s   t h a t ,   upon  s idewards   t i p p i n g   of  the  skate   in  use,   t h e  

bumper  members  wil l   f i r s t   c o n t a c t   the  f l o o r   over  which  the  ska te   i s  

t r a v e l l i n g   and  wil l   t h e r e b y   p reven t   p o r t i o n s   of  the  webs  or  t h e  

sole   and  heel  p l a t e s   engaging   the  f loo r   in  a  manner  which  would  

damage  t h e  f l o o r .  

6.  A  pa i r   of  s k a t e s   accord ing   to  claim  4  or  claim  5,  in  wh ich  

a  bo l t   or  stud  to  form  an  axle  for  a  wheel  of  the  skate  has  at  l e a s t  

one  screw  t h r eaded   end  p o r t i o n   and  has  a  head  and  c o - o p e r a t e s   with  a  

nut  or  c o - o p e r a t e s   w i t h  t w o   nu t s ,   each  of  the  head,  the  nut  or  t h e  

nuts   compris ing  an  i n n e r   c y l i n d r i c a l   p o r t i o n   of  a  d iameter   g r e a t e r  

than  the  d iameter   of  the  stud  or  b o l t ,   an  o u t e r   disc  p o r t i o n   w i t h  

a  d iamete r   g r e a t e r   than   t h a t   of  said  c y l i n d r i c a l   p o r t i o n   and  a n  

ax ia l   ex tent   as  small  as  p o s s i b l e   and  engagement  means  in  or  on  s a i d  

disc   p o r t i o n   whereby  sa id   disc   p o r t i o n   can  be  engaged  by  a  t o o l  t o  

r o t a t e   i t   or  to  p r e v e n t   i t   from  r o t a t i n g .  

7.  A  pa i r   of  s k a t e s   a cco rd ing   to  claim  6,  in  which  the  i n n e r  

c y l i n d r i c a l   p o r t i o n s   engage  in  said  a p e r t u r e s   in  the  webs  of  t h e  

ska te ,   which  said  a p e r t u r e s   are  of  a  s ize   to  accep t   said  c y l i n d r i c a l  

p o r t i o n s   with  minimum  c l e a r a n c e   and  the  disc   p o r t i o n s   engage  the  o u t e r  

faces   of  the  webs  to  r e s t r i c t   inward  movement  towards  one  a n o t h e r  



of  the  head  and  the  nut  or  the  two  nuts   engaged  in  the  a p e r t u r e s   i n  

the  webs.  

8.  A  p a i r   of  ska t e s   accord ing   to  any  one  of  c la ims  1  to  7 ,  

in  which  each  wheel  comprises   a  core  member  formed  as  a  c e n t r a l  

g e n e r a l l y   t u b u l a r   p o r t i o n   through  which  a  r e s p e c t i v e   axle  p a s s e s  
and  having  in  i t s   end  p o r t i o n s   c o u n t e r - b o r e s   of  a  g r e a t e r   d i a m e t e r  

than  the  bore  of  the  t u b u l a r   p o r t i o n ,   which  c o u n t e r - b o r e s   can  r e c e i v e  

b e a r i n g s ,   and  a  t y r e   of  a  u re thane   m a t e r i a l   engaged  over  the  core  member. 

9.  A  p a i r   of  ska t e s   accord ing   to  claim  8,  in  which  core  member 

has  a  c i r c u m f e r e n t i a l l y   p r o j e c t i n g   r ib   at  a  mid  p o r t i o n   in  i t s   l e n g t h .  

10.  A  p a i r   of  ska t e s   accord ing   to  claim  8  or  claim  9,  in  w h i c h  

both  the  core  member  and  the  ty re   are  formed  of  a  u r e t h a n e   m a t e r i a l  

with  the  core  member  formed  of  a  h a r d e r   u r e t h a n e   m a t e r i a l   than  t h e  

tyre   and  with  the  t y r e   bonded  to  the  core  member. 

11.  A  p a i r   of  s k a t e s   acco rd ing   to  claim  9  or  claim  10  when  a p p e n -  
dant  to  claim  9,  in  which  the  r ib   has  t r a n s v e r s e l y   e x t e n d i n g   a p e r t u r e s  

t h e r e i n ,   which  a p e r t u r e s   are  f i l l e d   by  the  m a t e r i a l   of  the  ty re   t o  

lock  the  ty re   in  p o s i t i o n   with  r e s p e c t   to  the  core  member.  

12.  A  p a i r   of  s k a t e s   accord ing   to  any  one  of  c laims  8  to  11,  i n -  

c luding  a  d i s t a n c e   p i ece   ex tend ing   between  the  inner   races   of  t h e  

bea r ings   engaged  in  the  c o u n t e r - b o r e s ,   the  d i s t a n c e   p iece   b e i n g  

t u b u l a r   and  s u r r o u n d i n g   the  a x l e .  

13.  A  p a i r   of  s k a t e s   accord ing   to  any  one  of  c laims  1  to  12,  i n  

which  one  or  more  of  the  wheels,   p a r t i c u l a r l y   the  middle  wheel  o f  

each  ska te ,   is  formed  in  two  equal  ha lves   with  the  p lane   of  t h e  

j o i n t   between  the  two  ha lves   ex tend ing   p e r p e n d i c u l a r   to  the  axis   o f  

r o t a t i o n .  



14.  A  p a i r   of  ska tes   accord ing   to  claim  13,  in  which  the  a b u t t i n g  

f a c e s  o f   the  two  ha lves   of  the  wheel  are  faced  with  a  low  f r i c t i o n  

m a t e r i a l   or  a  shim  of  low  f r i c t i o n   m a t e r i a l   is  l o c a t e d   t h e r e b e t w e e n .  

15.  A  p a i r  o f   ska te s   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   and 

i l l u s t r a t e d   with  r e f e r e n c e   to  any  of  the  accompanying  d r a w i n g s .  
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