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©  Means  for  transferring  pick-up  data. 
A  means  intended  for  use  in  transferring  pick-up  data, 

comprising  an  electrical  measuring  pick-up  (18),  such  as  a 
strain  gauge  assembly  or  a  capacitor,  and  electric  power 
supply  means  (12,20,21)  by  which  power  is  supplied  to  the 
measuring  circuit.  The  signal  obtained  from  the  measuring 
circuit  is  supplied  to  a  voltage frequency  converter  (10)  to  be 
its  input  signal  (Uin).  The  output  signal  of  said  converter  (10), 
the  frequency  (fout)  of  which  is  dependent  on  the  state  of  the 
pick-up  (18),  is  supplied  to  antenna  means  (15).  The  varying 
frequency  (fout)  is  wirelessly  received  with  an  antenna  (22) 
and  with  receiving,  demodulating  and  detecting  means 
(23,24).  The  strain  gauge  or  strain  gauge  pair  (Rv)  is  part  of 
the  bridge  circuit  (11),  the  equilibrium  voltage  (Uo)  of  which 
is  supplied  over  an  amplifier  (13)  or  directly  to  become  the 
input  signal  (Uin)  of  the  voltage frequency  converter  (10).  For 
voltage/frequency  converter  (10)  is  used  a  micro-circuit,  the 
central  frequency  (fo)  of  the  converter  (10)  being  set  with  a 
capacitor  (C)  connected  across  certain  terminals  ((6)-(7))  of 
said  micro-circuit. 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   a  means  for   t r a n s f e r r i n g   i n f o r m a t i o n  

from  a  p i c k - u p ,   s a i d   means  c o m p r i s i n g   an  e l e c t r i c a l   m e a s u r i n g  

p i c k - u p ,   such  as  a  s t r a i n   gauge  a s s e m b l y ,   a  c a p a c i t o r   or  e q u i v a l -  

en t ,   and  e l e c t r i c   power  means  by  which  power  is  s u p p l i e d   to  t h e  

m e a s u r i n g   c i r c u i t .  

It  is  known  in  p r i o r   a r t   to  t r a n s m i t   p i c k - u p   i n f o r m a t i o n   in  w i r e -  

l e s s   f a s h i o n .   One  example   of  a  means  known  in  the  a r t   is  a  m e a n s  

for   m e a s u r i n g   the  t o r s i o n   or  the   t o r q u e   of  a  s h a f t ,   where  a  l a r g e  

c o l l a r   is  p l a c e d   a round   the  s h a f t .   Wi th in   t h i s   c o l l a r   is  p r o v i d e d   a  

s o u r c e   of  d . c .   e l e c t r i c i t y   and  a  b r i d g e   c i r c u i t   in  which  s t r a i n  

gauges   m e a s u r i n g   t o r s i o n   or  t o r q u e   are   i n c o r p o r a t e d   as  c o m p o n e n t s .  

The  e q u i l i b r i u m   v o l t a g e   of  s a i d   b r i d g e   c i r c u i t   is  c a r r i e d   to  a  mod-  

u l a t o r   which  c o n t r o l s   a  10.7  MHz  t r a n s m i t t i n g   d e v i c e .   The  s y s t e m  

f u r t h e r m o r e   c o m p r i s e s   a  f i x e d   means  e x t e r n a l   to  the  s h a f t   u n d e r  

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

means  and  means  for   d i s p l a y i n g   or  r e c o r d i n g   the  m e a s u r e d   d a t a .   The 

means  of  p r i o r   a r t ,   such  as  t h a t   j u s t   d e s c r i b e d ,   are   complex   i n  

c o n s t r u c t i o n   and  t h e r e f o r e   they   c a n n o t   be  used  in  eve ry   d e s i r e d  

a p p l i c a t i o n .  

One  of  the  a p p l i c a t i o n s   of  the   p r e s e n t   i n v e n t i o n   is  a  w i r e l e s s  

p i c k - u p   d a t a   t r a n s f e r r i n g   means ,   i . e . ,   a  t e l e m e t r i c   means,   by  w h i c h  

it   is  p o s s i b l e   to  measu re   the  t e m p e r a t u r e s ,   moments ,   p r e s s u r e s ,  

s t r e s s e s   e t c .   p r e s e n t   at  v a r i o u s   p o i n t s   for   i n s t a n c e   in  a  m a c h i n e ,  

such  as  a  t r a c t o r .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e ,   for   the  a p p l i c a -  

t i o n s   d i s c u s s e d ,   a  new  means  u s a b l e   in  p i c k - u p   da t a   t r a n s f e r .  A  

p a r t i c u l a r   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a  means  of  w h i c h  

the  space   r e q u i r e m e n t s   are   s m a l l ,   so  t h a t   the  means  is  a l s o   u s a b l e  

in  t h o s e   a p p l i c a t i o n s   where  the  use  of  means  of  p r i o r   a r t   has  b e e n  

i n c o n v e n i e n t   or  o u t r i g h t   i m p o s s i b l e   owing  to  t h e i r   s i z e .   I t   is  a  

p a r t i c u l a r   o b j e c t   of  the  i n v e n t i o n   to  p r o v i d e   a  means  in  which  t h e  



s i g n a l / n o i s e   r a t i o   can  be  made  s u f f i c i e n t l y   h igh ;   where  the  n u m b e r  

of  c o m p o n e n t s ,   as  wel l   as  the   power  r e q u i r e m e n t ,   is  s m a l l ;   a n d  

which  has  m in ima l   t e m p e r a t u r e   d e p e n d e n c e .  

In  o r d e r   to  a t t a i n   the   aim  p r e s e n t e d   above ,   and  o t h e r   aims  w h i c h  

w i l l   become  a p p a r e n t   l a t e r   on,  t he   i n v e n t i o n   is  m a i n l y   c h a r a c t e r -  

ized  i n  

t h a t   the   s i g n a l   o b t a i n e d   from  the   m e a s u r i n g   c i r c u i t   is  s u p p l i e d   t o  

a  v o l t a g e / f r e q u e n c y   c o n v e r t e r   to  be  i t s   i n p u t   s i g n a l ;  

t h a t   the   o u t p u t   s i g n a l   of  s a i d   c o n v e r t e r ,   i t s   f r e q u e n c y   d e p e n d e n t  

on  the  s t a t e   of  the   p i c k - u p ,   is  c a r r i e d   to  a n t e n n a   means;   a n d  

t h a t   s a i d   v a r y i n g   f r e q u e n c y   is  by  w i r e l e s s   t e c h n i q u e   r e c e i v e d   w i t h  

an  a n t e n n a   and  wi th   r e c e i v i n g ,   d e m o d u l a t i n g   and  d e t e c t i n g   m e a n s .  

A c c o r d i n g   to  the   i n v e n t i o n   is  o b t a i n e d   a  s i m p l e   d e v i c e   which  t o l -  

e r a t e s   s t r e s s   wel l   and  r e q u i r e s   m in ima l   s p a c e .   For  c e n t r a l   c o m p o -  

nent   in  t he   p i c k - u p   d a t a   t r a n s f e r   means  has  been  used  a  v o l t a g e -  

/ f r e q u e n c y   c o n v e r t e r ,   e . g .   one  of  type   AD  537.  Around  t h i s   c e n t r a l  

componen t   have  been  d i s p o s e d   the   o t h e r   r e q u i s i t e   b l o c k s ,   which  i n  

a c t u a l   f a c t   on ly   c o m p r i s e   the   b r i d g e   c i r c u i t   wi th   i t s   v o l t a g e  

s u p p l y   and  the   a n t e n n a   c o i l   wi th   m a t c h i n g   t r a n s i s t o r s .  

In  the  f o l l o w i n g ,   the   i n v e n t i o n   is  d e s c r i b e d   in  d e t a i l   wi th   r e f e r -  

ence  to  an  embod imen t   example   of  the  i n v e n t i o n ,   p r e s e n t e d   in  t h e  

f i g u r e s   of  the   a t t a c h e d   d r a w i n g ,   but  to  the  d e t a i l s   of  which  t h e  

i n v e n t i o n   is  not  n a r r o w l y   c o n f i n e d .  

F ig .   1  p r e s e n t s ,   in  the  form  of  a  b l o c k   d i a g r a m ,   the   p i c k - u p   t r a n s -  

m i t t e r   means  of  the  i n v e n t i o n .  

F ig .   2  p r e s e n t s   more  c l o s e l y   the  v o l t a g e / f r e q u e n c y   c o n v e r t e r   u n i t  

a p p l i e d   in  the   i n v e n t i o n .  

F ig .   3  p r e s e n t s   a  m e c h a n i c a l   a p p l i c a t i o n   example   of  the  means  o f  

the  i n v e n t i o n   and  i t s   use  in  c o n n e c t i o n   wi th   a  s h a f t   c o n s t i t u t i n g  



the  o b j e c t   of  m e a s u r e m e n t .  

The  p i c k - u p / t r a n s m i t t e r   means  d e p i c i t e d   in  F ig .   1  c o m p r i s e s   a  

v o l t a g e / f r e q u e n c y   c o n v e r t e r   10  ( V / f ) ,   to  the  i npu t   t e r m i n a l   2  o f  

which  has  been  c o n n e c t e d   the  b r i d g e  c i r c u i t   11  c o n t a i n i n g   t h e  

p i c k - u p   a r r a n g e m e n t .   The  s t a b i l i z e d   v o l t a g e   s u p p l y   of  the  b r i d g e  

c i r c u i t   11  is  p r o v i d e d   t h r o u g h   an  o p e r a t i o n   a m p l i f i e r   12,  w h i c h  

b u f f e r s   the  e x i s t i n g   r e f e r e n c e   v o l t a g e   UR  d e r i v a b l e   from  the   t e r m i -  

nal  4  of  the   means  10.  The  b r a n c h   Rb,Rv  of  the  b r i d g e   11  c o n t a i n s  

the  p i c k - u p   r e s i s t a n c e   Rv  (18)  or  a  p a i r   of  r e s i s t a n c e s ,   e . g .   a  

s t r a i n   gauge ,   a  t e m p e r a t u r e - d e p e n d e n t   r e s i s t o r ,   or  e q u i v a l e n t .   T h e  

e r r o r   v o l t a g e   Uo  r e f l e c t i n g   the  d e v i a t i o n   of  the  b r i d g e   is  a m p l i -  

f i e d   with  a  d i f f e r e n t i a l   a m p l i f i e r   13.  The  a m p l i f i e r   13  may  a l s o   b e  

o m i t t e d   if  the   u n b a l a n c i n g   of  the  b r i d g e   11  is  p o w e r f u l ,   and  i n  

t h a t   case   it   b e c o n e s   p o s s i b l e   to  c o n t r o l   the   c u r r e n t   t a k e - u p   of  t h e  

c o n v e r t e r   10  d i r e c t l y .   The  a m p l i f i e r s   12 ,13   are  fo r   i n s t a n c e   o f  

type   LM  2 5 8 .  

The  power  s o u r c e ,   e . g .   a  m i n i a t u r e   s t o r a g e   b a t t e r y   20  (9  v o l t s )   i s  

c o n n e c t e d   over   the  s w i t c h   K  and  the  v o l t a g e   r e g u l a t o r   12  to  t h e  

t e r m i n a l   8  of  the   c o n v e r t e r   10.  The  f r e q u e n c y   o u t p u t   ( 8 ) - ( 9 )   ( f o u t )  

of  the  c o n v e r t e r   10  has  been  c o n n e c t e d   over   a  m a t c h i n g   t r a n s i s t o r  

( e .g .   2  N  3704)  to  the  c o i l   15  s e r v i n g   as  t r a n s m i t t e r   a n t e n n a .   The  

t r a n s i s t o r   14  has  been  c o n n e c t e d   to  o p e r a t e   as  an  e m i t t e r   f o l l o w e r .  

The  band  of  l o n g - w a v e   t r a n s m i t t i n g   f r e q u e n c y   fout  of  the  c i r c u i t   o f  

Fig.   1  is  for   i n s t a n c e   be tween   50  and  150  kHz.  The  c e n t r a l   f r e q u e n -  

cy  fo  of  the  c o n v e r t e r   10  is  s e l e c t e d   with  the  aid  of  a  c a p a c i t o r   C 

c o n n e c t e d   a c r o s s   i t s   t e r m i n a l s   ( 6 ) - ( 7 ) ,   and  t h i s   c a p a c i t o r   must   b e  

of  high  enough  q u a l i t y .  

As  shown  in  F ig .   3,  the   m e a s u r i n g   sy s t em  i n c l u d e s ,   in  a d d i t i o n   t o  

the  p i c k - u p / t r a n s m i t t e r   means,   a  r e c e i v i n g   a n t e n n a   22,  a  r e c e i v e r -  

/ m o d u l a t o r   c o m b i n a t i o n   23  and  an  i n d i c a t o r ,   p r i n t e r   or  o t h e r   r e -  

c o r d i n g   means,   such  as  a  t ape   r e c o r d e r .  

The  o p e r a t i o n   of  the  means  d e s c r i b e d   is  as  f o l l o w s .   With  the  b r i d g e  

c i r c u i t   11,  the   p i c k - u p   datum  Rv  is  c o n v e r t e d   i n to   a  v o l t a g e   s i g -  

na l ,   which  is  a m p l i f i e d   and  c o n d u c t e d   to  the  v o l t a g e / f r e q u e n c y   c o n -  



v e r t e r   10,  which  c o n v e r t s   the   v o l t a g e   s i g n a l   i n t o   a  r a d i o   f r e q u e n c y  

s i g n a l .   I t   is  t hus   u n d e r s t o o d   t h a t   f r e q u e n c y   m o d u l a t i o n   is  a p p l i e d .  

If  f o r   i n s t a n c e   the   c o m m e r c i a l l y   a v a i l a b l e   m i c r o - c i r c u i t   AD  537  i s  

used  f o r   c o n v e r t e r   10,  the   c e n t r a l   f r e q u e n c y   fo  may  be  c a l c u l a t e d  

as  f o l l o w s ,   wi th   the   n o t a t i o n s   of  F ig .   2 :  

The  t r a n s i s t o r   14  m a t c h e s   t he   f r e q u e n c y   to  be  a p p r o p r i a t e   fo r   t h e  

a n t e n n a   15.  The  a n t e n n a   15  i s ,   as  a  r u l e ,   a  sma l l   c o i l .  

In  F i g .   3  has  been  shown  a  m e c h a n i c a l   embodiment   example   of  t h e  

p i c k - u p   means   of  the   i n v e n t i o n .   The  p i c k - u p   means  has  been  d i s -  

p o s e d ,   f o r   i n s t a n c e ,   a round   the  power  t r a n s m i s s i o n   s h a f t   25  of  a  

t r a c t o r .   In  t h i s   a p p l i c a t i o n ,   t o o ,   the  p i c k - u p   means  is  r e q u i r e d   t o  

consume  l i t t l e   s p a c e ,   to  draw  l i t t l e   power  and  to  p r e s e n t   a  good  

s i g n a l / n o i s e   r a t i o .   By  means  of  the   s t r a i n   gauge  18,  mounted  i n  

c o n n e c t i o n   of  the   s h a f t   25  in  a  manner   known  in  the   a r t ,   is  m e a s -  

ured   f o r   i n s t a n c e   the  t o r q u e   t r a n s f e r r e d   by  the  s h a f t   25,  on  t h e  

b a s i s   of  t he   t o r s i o n   of  t h i s   s h a f t   2 5 .  

The  p i c k - u p / t r a n s m i t t e r   means  10-14  of  the  i n v e n t i o n   has  b e e n  

mounted   on  an  e l e c t r o n i c   c i r c u i t   board   16,  and  i t s   c o m p o n e n t s   h a v e  

been  embedded   in  an  i n s u l a t i n g   compound  17,  e . g .   in  epoxy  r e s i n .   To 

the  c i r c u i t   boa rd   16  is  c a r r i e d   the  lead  from  the  p i c k - u p   18  and  

the   l ead   from  the   m i n i a t u r e   s t o r a g e   b a t t e r y   20.  The  m i n i a t u r e  

s t o r a g e   b a t t e r y   20  is  p l a c e d ,   wi th   r e f e r e n c e   to  the  e l e c t r o n i c  

c i r c u i t   b o a r d   16,  on  the  o p p o s i t e   s i d e   of  the   s h a f t   25  in  a  h o l d e r  

19,  in  c o n j u n c t i o n   with  the  l a t t e r   b e i n g   f u r t h e r   p r o v i d e d   a  v o l t a g e  

r e g u l a t o r   12,  from  which  a  lead  21  d e p a r t s   to  the  c i r c u i t   board   16 .  

With  a  p l a c e m e n t   of  c o m p o n e n t s   as  in  Fig.   3,  the   m e a s u r i n g   m e a n s  

does   not   c a u s e   any  ha rmfu l   m e c h a n i c a l   u n b a l a n c i n g   of  the  s h a f t   2 5 .  

The  s i m p l e s t   way  to  mount  the  p a r t s   17,  19  and  20  shown  in  F ig .   3 

in  c o n j u n c t i o n   with  the  s h a f t   25  is  to  wind  t h e s e   p a r t s   with  t a p e .  

If  the   means  is  meant   to  be  a  p e r m a n e n t   p i c k - u p / t r a n s m i t t e r   m e a n s  

in  c o n j u n c t i o n   wi th   the  s h a f t   25,  i t   is  p o s s i b l e   to  d i s p o s e   t h e  

means  in  a  s p e c i a l   h o u s i n g ,   the   p a r t s   of  t h i s   h o u s i n g   be ing   f i x e d  

e . g .   by  t h e i r   m a r g i n a l   f l a n g e s   to  each  o t h e r   and  a round   the  s h a f t  



25.  The  s w i t c h   K  may  be  a r r a n g e d   to  be  r e m o t e - c o n t r o l l e d   or  t o  

o p e r a t e   e . g .   by  c e n t r i f u g a l   f o r c e   so  t h a t   it  w i l l   on ly   be  c l o s e d  

when  the  s h a f t   is  r o t a t i n g ,   or  when  o t h e r w i s e   n e e d e d .  

The  a n t e n n a   c o i l   15  is  f i x e d   in  c o n j u n c t i o n   wi th   the  s h a f t   25  t h a t  

is  b e i n g   s t u d i e d .   The  a n t e n n a   c o i l   15  emi t s   i n t o   i t s   s u r r o u n d i n g s   a  

l o n g - w a v e   e l e c t r o m a g n e t i c   r a d i a t i o n ,   the  f r e q u e n c y   f o u t   of  which  i s  

in  the  r a n g e   from  50  to  150  kHz  m e n t i o n e d   above .   The  r a d i a t i o n   i s  

r e c e i v e d   wi th   the  a n t e n n a   22  and wi th   r e c e i v e r / d e m o d u l a t o r   means  23  

p l a c e d   in  the   v i c i n i t y ,   and  it   is  d e t e c t e d   and  if  r e q u i r e d   r e c o r d e d  

wi th   means  24,  in  which  the  a c t i n g   s i g n a l   is  d e p e n d e n t   in  a  known 

manner  on  the  r e s i s t a n c e   of  the   p i c k - u p   r e s i s t o r   Rv.  

It  is  p o s s i b l e   to  c o n n e c t   a  known  r e s i s t a n c e   a c r o s s   a n d / o r   i n  

s e r i e s   wi th   the  p i c k - u p   r e s i s t a n c e   Rvs  and  in  i t s   c o n j u n c t i o n   a  

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

the  b r i d g e   11  is  e f f e c t e d .   This   d e v i a t i o n   is  used  to  c a l i b r a t e   t h e  

sys t em  and  to  check  t h a t   the   m e a s u r i n g   sys tem  o p e r a t e s   p r o p e r l y .  

This   c a l i b r a t i o n   r e s i s t a n c e   has  not  been  d e p i c t e d   in  Fig .   1. 

The  means  j u s t   d e s c r i b e d   may  be  used  e . g .   for  m e a s u r i n g   the  t o r q u e  

t r a n s m i t t e d   by  the  loaded  s h a f t   25  of  a  t r a c t o r   e . g .   be tween   t h e  

gea rbox   and  the  c l u t c h ,   or  i t s   v i b r a t i o n s ,   e i t h e r   in  p r o d u c t  

d e v e l o p m e n t   work  or  as  a  p i c k - u p   means  i n c o r p o r a t e d   in  the  t r a c t o r  

and  j o i n e d   to  the  t r a c t o r ' s   e l e c t r o n i c   c o n t r o l   s y s t e m ,   or  to  a 

l o a d - i n d i c a t i n g   means  in  the  t r a c t o r   cab,  for   i n s t a n c e   an  i n d i c a t -  

ing  i n s t r u m e n t   or  a  lamp  a r r a y .  

In  the  f o l l o w i n g   are  s t a t e d   the   c l a i m s ,  v a r i o u s   d e t a i l s   of  t h e  

i n v e n t i o n   b e i n g   a l l o w e d   to  va ry   w i t h i n   the  scope   of  the  i n v e n t i v e  

idea   t h e r e b y   d e f i n e d .  



1.  A  means  f o r   t r a n s f e r r i n g   p i c k - u p   d a t a ,   s a id   means  c o m p r i s i n g   an  
e l e c t r i c a l   m e a s u r i n g   p i c k - u p   ( 18 ) ,   such  as  a  s t r a i n   gauge  a s s e m b l y ,  
a  c a p a c i t o r   or  e q u i v a l e n t ,   and  e l e c t r i c   power  s u p p l y   m e a n s  

( 1 2 , 2 0 , 2 1 )   by  which  power  is  s u p p l i e d   to  the  m e a s u r i n g   c i r c u i t ,  

c h a r a c t e r i z e d   i n  

t h a t   the   s i g n a l   o b t a i n e d   from  the   m e a s u r i n g   c i r c u i t   is  s u p p l i e d   t o  

a  v o l t a g e / f r e q u e n c y   c o n v e r t e r   (10)  to  be  i t s   i n p u t   s i g n a l   ( U i n ) ;  

t h a t   the   o u t p u t   s i g n a l   of  s a id   c o n v e r t e r   (10) ,   the   f r e q u e n c y   ( f o u t )  
of  which  is  d e p e n d e n t   on  the  s t a t e   of  the  p i c k - u p   (18) ,   is  s u p p l i e d  

to  a n t e n n a   means   (15) ;   and  

t h a t   s a i d   v a r y i n g   f r e q u e n c y   ( f o u t )   is  w i r e l e s s l y   r e c e i v e d   with  an  

a n t e n n a   (22)  and  wi th   r e c e i v i n g ,   d e m o d u l a t i n g   and  d e t e c t i n g   m e a n s  

( 2 3 , 2 4 ) .  

2.  Means  a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   in  t h a t   the   p i c k - u p  

is  a  s t r a i n   gauge   or  a  p a i r   of  s t r a i n   gauges   (Rv)  which  is  a  p a r t  
of  a  b r i d g e   c i r c u i t   (11) ,   the  e q u i l i b r i u m   v o l t a g e   (Uo)  of  s a i d  

b r i d g e   c i r c u i t   (11)  be ing   s u p p l i e d   over  an  a m p l i f i e r   (13)  to  become  

the  i n p u t   s i g n a l   (U;n)  of  the  v o l t a g e / f r e q u e n c y   c o n v e r t e r   ( 1 0 )  

3.  Means  a c c o r d i n g   to  c l a im  1  or  2,  c h a r a c t e r i z e d   in  t h a t   s a i d  

v o l t a g e f f r e q u e n c y   c o n v e r t e r   (10)  is  a  m i c r o - c i r c u i t ,   a  c a p a c i t o r  

(C)  c o n n e c t a b l e   a c r o s s   c e r t a i n   t e r m i n a l s   ( ( 6 ) - ( 7 ) )   of  same  b e i n g  

used  to  s e t   t he   c e n t r a l   f r e q u e n c y   (f0)  of  the  c o n v e r t e r   ( 1 0 ) .  

4.  Means  a c c o r d i n g   to  any  one  of  c l a i m s   1-3,  c h a r a c t e r i z e d   in  t h a t  

the  f r e q u e n c y   band  of  the  f r e q u e n c y - m o d u l a t e d   m e a s u r i n g   s i g n a l  

( f o u t )   to  be  t r a n s m i t t e d   by  w i r e l e s s   t e c h n i q u e   is  in  the  r a n g e  
abou t   50  to  150  kHz.  

5.  P i c k - u p   means  a c c o r d i n g   to  any  one  of  c l a i m s   1-4,   i n t e n d e d   f o r  

i n d i c a t i o n   a n d / o r   m e a s u r e m e n t   of  the   load  a n d / o r   the   v i b r a t i o n s   o f  



a  power  t r a n s m i s s i o n   s h a f t   (25) ,   such  as  a  t r a c t o r   s h a f t ,   e . g .   t o  

p u r p o s e s   of  c o n t r o l ,   c h a r a c t e r i z e d   in  t h a t   the  means  c o m p r i s e s   an  

e l e c t r o n i c   c i r c u i t   board  (16)  and  a  m i n i a t u r e   s t o r a g e   b a t t e r y   ( 2 0 ) ,  

t h e s e   p a r t s   be ing   t o g e t h e r   wi th   a  p i c k - u p   (18) ,   such  as  a  s t r a i n  

gauge  p a i r ,   c o n n e c t e d   in  c o n j u n c t i o n   with  the  s h a f t   under   m e a s u r e -  

m e n t .  

6.  Means  a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d   in  t h a t   the   c o m p o -  

n e n t s   ( 1 0 , 1 1 , 1 2 , 1 3 , 1 4 )   on  s a i d   e l e c t r o n i c   board   (16)  have  b e e n  

embedded  in  a  p r o t e c t i v e   compound  (17)  and  t h a t   s a i d   e l e c t r o n i c  

board  u n i t   ( 16 ,17 )   and  the  m i n i a t u r e   s t o r a g e   b a t t e r y   (20)  w i t h  

b r a c k e t   (19) ,   if  any,  have  been  f i x e d   around  the  s h a f t   (25)  u n d e r  

m e a s u r e m e n t   with  t ape   a n d / o r   wi th   a  p a r t i c u l a r   p r o t e c t i v e   h o u s i n g .  

7.  Means  a c c o r d i n g   to  any  one  of  c l a i m s   1-6,  c h a r a c t e r i z e d   in  t h a t  

the  a n t e n n a   of  the  p i c k - u p / t r a n s m i t t e r   means  is  a  c o i l   (15)  w i t h  

small   d i m e n s i o n s .  

8.  Means  a c c o r d i n g   to  any  one  of  c l a i m s   1-7,  c h a r a c t e r i z e d   in  t h a t  

a c r o s s   a n d / o r   in  s e r i e s   with  the  p i c k - u p   r e s i s t a n c e   (Rv)  i n c o r p o -  

r a t e d   in  the  b r i d g e   c i r c u i t   has  been  c o n n e c t e d   a  known  r e s i s t a n c e  

and  in  i t s   c o n j u n c t i o n   a  s w i t c h   by  which  it  is  p o s s i b l e   to  cause   a 

g iven   a r t i f i c i a l   d e v i a t i o n   in  the  e q u i l i b r i u m   of  the  b r i d g e   ( 1 1 ) ,  

and  t h a t   s a id   d e v i a t i o n   has  been  a p p l i e d   t o w a r d s   c a l i b r a t i o n   of  t h e  

m e a s u r i n g   sys tem  and  c h e c k i n g   of  i t s   o p e r a b i l i t y .  
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