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©  A  device  for  determining  the  speed,  distance  traversed,  elapsed  time  and  calories  expended  by  a  person  while  running. 
©  A  device  for  measuring  the  speed  of  a  person  vwrrte 
running  along  a  surface  is  disclosed.  A  pressure  switch  or 
transducer  (3)  located  in  a  shoe  senses  when  a  foot  of  the 
runner  is  in  contact  with  the  surface  and  produces  a  foot 
contact  signal  having  a  duration  proportional  to  the  time  the 
foot  is  in  contact  with  the  surface.  A  radio  frequency 
transmitter  (1)  is  coupled  to  the  pressure  switch  or  transduc- 
er  (3)  and  transmits  the  foot  contact  signal.  A  radio  frequency 
receiver  (4)  receives  the  foot  contact  signal  transmitted  by 
the  frequency  transmitter  (1)  and  a  microprocessor  (5) 
coupled  to  the  radio  frequency  receiver  (4)  calculates,  solely 
from  the  foot  contact  signal,  an  output  speed  signal  repre- 
senting  the  speed  of  the  runner.  A  liquid  crystal  display  (7) 
coupled  to  the  output  of  the  microprocessor  (5)  displays  the 
speed  of  the  runner  in  accordance  with  the  output  speed 
signal. 
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A   device  for  measuring  the  speed  of  a  person  winte 
running  along  a  surface  is  disclosed.  A  pressure  switch  or 
transducer  (3)  located  in  a  shoe  senses  when  a  foot  of the 
runner  is  in  contact  with  the  surface  and  produces  a  foot 
contact  signal  having  a  duration  proportional to  the  time  the 
foot  is  in  contact  with  the  surface.  A  radio  frequency 
transmitter (1) is  coupled  to  the  pressure  switch  or transduc- 
er (3)  and  transmits the  foot  contact  signal.  A  radio  frequency 
receiver  (4)  receives  the  foot  contact  signal  transmitted  by 
the  frequency  transmitter  (1)  and  a  microprocessor  (5) 
coupled  to  the  radio  frequency  receiver (4)  calculates,  solely 
from  the  foot  contact  signal,  an  output  speed  signal  repre- 
senting  the  speed  of  the  runner.  A  liquid  crystal  display  (7) 
coupled  to  the  output  of the  microprocessor (5)  displays  the 
speed  of  the  runner  in  accordance  with  the  output  speed 
signal. 
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BACKGROUND  OF  THE  INVENTION 

This  invention  re la tes   generally  to  the  field  of  measuring  ins t ru -  

ments  and  is  p a r t i c u l a r l y   d i rec ted   to  a  method  and  appa ra tu s   f o r  

d e t e r m i n i n g   the  speed,  d i s tance   t r a v e r s e d ,   running  elapsed  time  and 

calories  expended  by  a  person  while  running. 

In  r ecen t   years ,   concern  over  the  increasing  numbers  of  ca rd io -  

vascular  illnesses  reported  each  year  has  led  to  much  g r ea t e r   p u b l i c  

awareness   of  the  importance  of  maintaining  good  physical  body  condi-  

tioning.  This  concern  has  spawned  the  development  of  a  wide  v a r i e t y  

of  heal th  spas,  fitness  centers  and  other  similar  commercial  e s t ab l i sh -  

ments.  While  many  of  these  facilities  offer  excellent  fitness  p rograms ,  

a  large  number  of  individuals  are  foreclosed  from  participation  because  

they  do  not  have  the  time,  financial  resources  or  a  convenien t   s c h e d -  

ule  to  devote   to  a  p ro fe s s iona l ly   supervised  fitness  program.  Many 

individuals  have,  t h e r e f o r e ,   turned  to  t he i r   own  f i tness   program  of  

r egu l a r   jogging.   As  used  herein,   jogging  is  also  intended  to  include 

running  and  the  two  words  are  used  interchangably.  

Jogging  has  long  been  recognized  for  its  therapeutic  effects  on 

the  body.  It  increases  cardiopulmonary  f i tness ,   helps  to  lower-  b lood  

pressure ,   d e c r e a s e s   choles te ro l   and  triglycerides  associated  with  hea r t  

disease  and  reduces  weight.  Jogging  is  also  one  of  the  easies t   e x e r -  

c i s e s   to  do.  It  requires   no  a th le t i c   ability  and  can  be  done  almost  

any t ime  and  any  place  with  a  minimum  of  equipment   and  w i t h o u t  
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a s s i s t a n c e .   In  more  recent  times,  jogging  has  also  gained  a ccep t ance  
for  its  recreat ional   value  as  well  and  is  recognized  as  a  posi t ive   f a c -  

tor  in  e s t a b l i s h i n g   p sycho log ica l   s tabi l i ty .   The  popularity  of  jogging 

today  is  well  documented  by  the  large  numbers  of  products  and  l i t e r a -  

ture  available  to  the  running  public.  

As  in.  many  exercise   and  sporting  endeavors,  there  exists  in  the 

prior  art  a  wide  variety  of  devices   for  aiding  those  who  jog.  The  

s imples t   running  aids  are  basic  pacing  t imers  as  disclosed  in  U.S. 

Pa t en t   No.  3,540,344  to  Veech  and  U.S.  Patent   No.  3 ,882 ,480   t o  

Greber .   Pacing  t imers   g e n e r a t e   a  r e p e t i t i v e   audio  tone  signal  a t  

selected  intervals  for  pacing  the  strides  of  the  runner.  The  length  o f  

the  . i n t e r v a l   b e t w e e n   t ones   is  ad jus ted   to  suit  the  pace  of  t h e  

individual  jogger .  

There   are  other  r u n n i n g   aids  known  in  the  prior  art  such  as 

p e d o m e t e r s   as  disclosed  in  U.S.  Pa t en t   No.  4,053,755  to  S h e r r i l l .  

These  devices   usually  count  the  number  of  .steps  taken  and  for  a  p a r -  
ticular  stride  length,  the  approximate  distance  traversed  can  be  d e t e r -  

mined.  

While  pacing  t imers   and  p e d o m e t e r s   are  useful  to  the  jogger,  

they  are  deficient  in  several  a reas .   For  example,   it  is  known  t h a t  

above   a  c e r t a i n   speed,   s t r ide   length  begins  to  increase   as  s p e e d  

increases.  The  relationship  of  stride  length  to  speed  is  not  d i r e c t l y  

p r o p o r t i o n a l   and  is  different  for  each  jogger.  It  is,  therefore,   a  d i f -  

ficult  task  to  determine  the  correct  stride  length  for  an  individual  j o g -  

ger  at  var ious   speeds.  Thus,  pacing  timers  can  provide  no  more  than 

a  constant  running  pace  and  pedometers  are  only  useful  as  an  a p p r o x i -  

mation  of  distance  t r ave r sed .  

Running  aids  known  in  the  prior  art  are  further  deficient  in  tha t  

they  add  weight  to  the  runner  while  providing  only  marginal  u t i l i ty   in 

t e r m s   of  the  a m o u n t   of  i n f o r m a t i o n   avai lable   and  its  a c c u r a c y .  

Further,  it  has  become  desirable  to  a c c u r a t e l y   measure   the  speed  of  

a m a t e u r   and  p r o f e s s i o n a l   runners . ,   both  in  t r a i n i n g   and  du r ing  
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competition.  In  the  prior  art,  such  measu remen t s   were  made  with  a 

stop  watch  t iming  the  runner  over  a  known  distance.  Heretofore,   it 

has  not  been  possible  to  obtain  a c c u r a t e   i n s t a n t a n e o u s   s p e e d s   o f  

runners  using  the  measuring  devices  currently  known  in  the  prior  a r t .  

With  the  f o r e g o i n g   in  mind,  the  ideal  running  aid  s h o u l d ,  
the re fo re :  

1.  be  light  in  weight; 

2.  serve  a  number  of  useful  functions; 

3.  be  inexpensive; 

4.  provide  m e a s u r e m e n t s   that  are  readily  avai lable   to  the 

user;  
5.  be  reliable  and  easy  to  use;  and. 

6.  provide  a ccu ra t e   m e a s u r e m e n t s   of  speed,  d i s t ance   t r a ~  

versed,  running  time  elapsed  calories   expended  and  o t h e r  

useful  informat ion.  

SUMMARY  OF  THE  INVENTION 

It  is  the  overall  object  of  this  invention  to  provide  a  new  and 

improved  running  aid  which  overcomes  the  d i s advan tages   of  the  p r i o r  

art  devices  and  s u b s t a n t i a l l y   increases   the  amount  and  accuracy  of 

information  available  to  the  jogger.  

A  spec i f i c   object   of  this  invent ion  is  to  provide  a  new  and 

improved  running  aid  in  which  the  speed  of  the  runner  or  jogger  c a n  

be  easily  and  accurately  de termined.  

A  fu r the r   spec i f ic   object  of  this  invention  is  to  provide  a  new 

and  improved  running  aid  in  which  the  distance  traversed  by  the  runner 

or  j o g g e r  c a n  b e   ea s i ly  and   accurate ly   de te rmined .  

A  still  fu r the r   specif ic   object  of  this  invention  is  to  provide  a 

new  and  improved  running  aid  in  which  the  elapsed  time  of  the  run  

can  be  de te rmined .  

Another  specific  object  of  this  invention  is  to  provide  a  new  and 

improved  running  aid  in  which  the  calories  expended  by  the  runner  or 

jogger  can  be  easily  determined.  
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