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©  Instrument  with  crossed-coil  type  movable  magnet. 

©  An  instrument  with  crossed-coil  type  movable 
magnet  which  performs  desired  indication  by  A-D 
converting  a  signal  in  accordance  with  the  state  of 
an  object  under  measurement  and  applying  to  the 
crossed  coils  the  current  corresponding  to  a  digital 
value  after  A-D  conversion,  comprising  an  A-D  con- 
verier  to  which  an  input  signal  corresponding  to  the 

Estate  of  the  object  under  measurement  is  sent  after 
^overlapping  with  a  ripple,  thereby  enabling  improve- 
gjment  in  the  resolution  of  pointer  indication. 
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INSTRUMENT  WITH  CROSSED-COIL  TYPE  MOVABLE  MAGNET 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  instrument 
with  crossed-coil  type  movable  magnet  generally 
used  in  speedometers,  tachometers  and  other  in- 
struments  for  motor  vehicles. 

Description  of  Prior  Art 

An  instrument  with  a  crossed-coil  type  movable 
magnet  is  generally  composed  of  an  indicator  sec- 
tion,  a  drive  section  and  a  converter  section.  The 
indicator  section  forms  a  body  of  this  instrument.  In 
this  instrument  a  pointer  shaft  is  projectingly  in- 
stalled;  a  movable  magnet  rotating  on  the  center  of 
the  pointer  shaft  is  installed  within  a  bobbin;  and  a 
crossed  coil  is  disposed  intersecting  perpendicu- 
larly  to  the  bobbin.  The  drive  section,  receiving  a 
signal  from  the  converter  section,  applies  a  specific 
current  to  the  crossed  coil.  And  the  converter  sec- 
tion  functions  to  convert  an  input  from  an  object 
under  measurement  into  an  electrical  signal  which 
is  easy  to  process  in  the  drive  section.  Therefore, 
the  specific  currect  is  applied  to  the  crossed  coil  in 
accordance  with  the  amount  of  input  from  the  ob- 
ject  under  measurement  to  develop  a  magnetic 
field  in  the  crossed  coil,  which  in  turn  rotates  the 
movable  magnet  in  the  direction  of  composite  mag- 
netic  field  of  the  magnetic  field.  The  pointer  also 
turns  with  it,  indicating  a  measured  amount. 

If  it  is  possible  to  change  the  direction  of 
energizing  the  crossed  coil,  a  composite  magnetic 
field  can  be  established  in  any  direction  through 
360  degrees.  Generally,  the  current  corresponding 
to  a  sine  value  of  a  designed  pointer  angle  is 
applied  to  one  crossed  coil  and  the  current  cor- 
responding  to  the  cosine  value  to  the  other  coil;  the 
drive  section  receives  the  input  from  the  aforesaid 
converter,  outputting  a  corresponding  value  de- 
scribed  above.  (Refer  to  US  Patent  No.  3,636,447.) 
There  is  provided  the  converter  section  so  that,  in 
this  case,  the  drive  section  can  easily  perform 
processing  to  output  the  aforesaid  corresponding 
value.  In  general,  the  frequency  input  is  converted 
into  a  voltage  output  and  inputted  into  the  drive 
section.  (Refer  to  Laid-Open  Japanese  Patent  Ap- 
plication  No.  Sho  61-120063.) 

When  the  processing  means  in  the  drive  sec- 
tion  of  the  aforesaid  instrument  with  crossed-coil 

type  movable  magnet  is  operated  by  a  digital  sig- 
nal,  the  input  from  the  object  under  measurement 
is  converted  into  a  specific  digital  signal  at  the 
converter,  being  supplied  to  the  drive  section, 

s  which  in  turn  outputs  correspondingly  to  this  digital 
signal.  The  indication  resolution  of  the  instrument, 
therefore,  is  determined  correspondingly  to  the 
fragmentation  of  digital  signal  (driving  input)  de- 
scribed  above.  The  higher  the  resolution  of  pointer 

m  indication  of  the  instrument,  the  smoother  the 
pointer  operates,  thus  resulting  in  improved  instru- 
ment  performance.  Therefore,  sending  to  the  drive 
section  a  digital  signal  that  has  been  further  frag- 
mented  at  the  aforementioned  converter  can  pro- 

75  vide  an  instrument  of  much  higher  pointer  indica- 
tion  resolution. 

The  fragmentation  of  the  converter  output, 
however,  increases  the  processing  mechanism  of 
the  drive  section  corresponding  thereto. 

20 

Summary  of  the  Invention 

The  present  invention  has  as  its  object  the 
25  provision  of  an  instrument  with  crossed-coil  type 

movable  magnet  which  can  improve  indication  res- 
olution  without  increasing  the  processing  mecha- 
nism  of  its  drive  section. 

The  instrument  with  crossed-coil  type  movable 
30  magnet  of  the  present  invention  has  a  built-in  mov- 

able  magnet  which  rotates  on  the  center  of  a 
pointer  shaft  in  the  crossed  coil.  In  this  instrument 
comprising  an  indicator  section  which  indicates  an 
amount  measured  by  applying  the  current  to  the 

35  crossed  coil,  a  drive  section  which  outputs  to  en- 
ergize  the  above-mentioned  crossed  coil,  and  a 
converter  section  which  changes  the  input  signal 
from  the  object  under  measurement  into  a  signal 
suitable  for  processing  at  the  aforementioned  drive 

40  section,  it  is  characterized  that  converter  section 
converts  an  input  from  the  object  under  measure- 
ment  into  a  voltage  signal  and  at  the  same  time 
overlaps  a  ripple  with  the  aforesaid  voltage  signal 
and  thereafter  into  a  digital  signal  corresponding  to 

45  the  voltage  level,  then  outputting  the  signal  to  the 
drive  section. 

The  function  of  the  present  invention  will  be 
described  below  with  reference  to  Fig.  2.  When  a 
measured  amount  from  an  object  under  measure- 

so  ment  is  outputted  in  a  frequency  value  for  example, 
the  measured  amount  is  once  changed  into  a  volt- 
age  signal  (Si  )  (Fig.  I  to  Fig.  II  show  an  input  from 
the  object  under  measurement  increasing  at  a  giv- 
en  ratio  with  the  lapse  of  time  t  .  which  is  over- 
lapped  (Fig.  IV)  with  a  ripple  (S2)  (Fig.  III).  Then, 
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he  overlapped  signal  (S3)  is  converted  into  digital 
signals  a,  b,  c  and  d  according  to  its  voltage  levels 
Fig.  V).  If  the  voltage  signal  (Si)  is  converted  into 
he  digital  signals  without  overlapping  the  ripple 
S2),  the  digital  signal  changes  in  the  order  of  a 
)  —  c  -*  d  as  shown  in  Fig.  IV.  After  the  overlap- 
)ing  of  the  ripple,  however,  the  digital  signal  varies 
is  a  (a  area)  -»  (£  area)  where  a  and  b  alternately 
ake  place  —  b  (7  area)  (5  area)  where  b  and  c 
ilternately  take  place.  When  this  is  inputted  into 
he  drive  section,  the  drive  section  will  output  a 
driving  power  corresponding  to  the  a  signal  in  the  a 
irea,  a  driving  power  corresponding  to  the  a  signal 
and  a  driving  power  corresponding  to  the  b  signal 
n  the  0  area,  and  a  driving  power  corresponding  to 
he  b  signal  in  the  7  area. 

Therefore,  at  the  ripple  frequency  held  so  high 
hat  no  pointer  vibration  will  occur,  the  pointer  in 
he  aforementioned  a,  j8  and  7  areas  moves  to  read 
1  value  corresponding  to  the  a  signal,  a  value  in  an 
ntermediate  position  between  a  value  correspond- 
ng  to  the  A  signal  and  a  value  corresponding  to 
tie  b  signal,  and  a  value  corresponding  to  the  b 
signal  when  the  movement  of  the  pointer  is  stabi- 
ized  at  a  mean  value  of  power  supplied  to  the 
:rossed  coil,  with  the  result  that  the  resolution  of 
Dointer  indication  can  be  improved  particularly 
without  increasing  the  processing  function  of  the 
drive  section. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  apparent  from  the 
following  detailed  description  taken  in  conjunction 
with  the  accompanying  drawings  in  which: 

Fig.  1  is  a  block  diagram  showing  a  pre- 
ferred  embodiment  of  the  present  invention; 

Fig.  2  is  a  graph  showing  the  function  of  the 
above-mentioned  embodiment;  and 

Fig.  3  is  a  fragmentary  view  showing  an 
embodiment  of  the  ripple  generator  section  and 
overlap  shaping  section  in  Fig.  1  stated  above. 

BEST  MODE  FOR  PRACTICING  THE  INVENTION 

Hereinafter  an  exemplary  embodiment  of  an 
instrument  with  crossed-coil  type  movable  magnet 
according  to  the  present  invention  will  be  described 
with  reference  to  the  accompanying  drawings.  Fig. 
1  is  a  block  diagram  for  the  instrument  of  the 
present  invention.  The  whole  body  of  the  instru- 
ment  is  constituted  of  a  converter  section  A,  a  drive 
section  B,  and  an  indicator  section  C.  The  con- 
verter  section  A  receives  an  input  signal  from  an 
object  under  measurement  and  outputs  a  signal 
which  will  become  a  signal  for  driving  the  following 

drive  section.  It  consists  ot  an  r-v  convener  sec- 
tion  1,  a  ripple  generator  section  2,  an  overlap 
shaping  section  3  and  an  A-D  converter  section. 
The  F-V  converter  1  converts  a  measured  amount 

5  inputted  in  a  form  of  frequency  from  the  object 
under  measurement,  into  a  voltage  signal  a.  The 
ripple  generator  section  2,  provided  with  a  so- 
called  oscillator  circuit,  generates  a  ripple  voltage 
signal  b.  The  overlap  shaping  section  3  overlaps 

'o  the  aforementioned  voltage  signal  (Si)  with  the 
ripple  signal  (S2),  outputting  an  overlapped  signal 
(S3)  to  the  following  AD  converter  section  4.  The  A- 
D  converter  4  divides  the  above-mentioned  over- 
lapped  signal  (S3)  according  to  the  voltage  levels, 

f5  thus  generating  a  digital  signal  (S*)  correspond- 
ingly  to  each  level  division.  The  drive  section  B 
consists  of  a  ROM  section  5,  a  D-A  converter 
section  6,  and  a  drive  output  section  7.  The  ROM 
section  5  functions  to  store  data  for  indicating  the 

>o  quantity  of  electricity  supplied  to  the  crossed  coils 
X  and  Y  of  the  section  C  described  above  cor- 
respondingly  to  the  aforementioned  digital  signal 
(So.);  receiving  the  digital  signal  (S+),  the  ROM 
section  5  outputs  digital  signals  (Ss)x  and  (Ss)y 

?5  correspondingly  the  quantity  of  electricity  supplied. 
The  D-A  converter  6  functions  to  convert  the  afore- 
mentioned  output  digital  signals  (Ss)x  and  (Ss)y  to 
an  analog  quantity.  The  drive  output  section  7 
energizes  the  crossed  coils  X  and  Y  correspond- 

30  ingly  to  the  aforesaid  analog  quantity.  The  indicator 
section  C  is  the  so-called  body  of  the  instrument.  It 
has  a  movable  magnet  8  built  in  a  bobbin  formed 
by  combining  a  frame.  On  the  outside  surface  of 
the  frame  are  wound  the  crossed  coils  X  and  Y. 

35  The  above-mentioned  movable  magnet  is  provided 
with  an  indicator  shaft  which  is  projectingly  in- 
stalled,  and  furthermore  a  pointer  9  is  installed  on 
the  indicator  shaft. 

Next  the  operation  of  the  above-mentioned  ex- 
40  emplary  embodiment  will  be  explained.  When  an 

object  to  be  measured  is  for  example  the  number 
of  revolutions  of  engine,  a  signal  of  a  frequency 
proportional  to  the  number  of  revolutions  R  of  en- 
gine  enters  the  F-V  converter  sectional.which  in 

45  turn  outputs  a  voltage  signal  (Si)  proportional  to 
the  input  frequency.  This  voltage  signal  (Si  )  is  then 
overlapped  with  a  ripple  signal  (S2).  An  overlapped 
signal  (S3)  is  converted  into  a  specific  digital  signal 
(S+)  divided  at  the  voltage  level  by  the  A-D  con- 

50  verter  section  4,  entering  the  ROM  section  6.  The 
ROM  section  6  outputs  digital  signals  (Ss)x,  (Ss)y 
to  each  coil  corresponding  to  the  digital  signal  (Si) 
inputted.  In  this  ROM  section  6,  output  digital  sig- 
nals  (Ss)x,  (Ss)y  of  numerical  values  corresponding 

55  to  sine  and  cose  at  the  time  when  an  indication 
angle  at  for  example  the  number  of  revolutions  R  is 
set  at  e  on  the  basis  of  the  number  of  revolutions 
0,  are  stored  in  advance  within  the  range  of  0  to 

3 
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the  maximum  value  of  the  number  of  revolutions; 
according  to  the  above-mentioned  storage,  the  out- 
put  digital  signals  (Ss)x,  (Ss)y  are  determined. 
These  output  digital  signals  (Ss)x,  (Ss)y  are  con- 
verted  into  analog  quantities  (voltage  value  or  cur- 
rent  value)  by  the  D-A  converter  section  7.  The 
above-described  analog  quantity  is  amplified,  being 
supplied  to  the  crossed  coils  X  and  Y. 

The  above-mentioned  converter  section  A  in 
operation  will  be  described  in  detail.  When  the 
ripple  (S2)  is  overlapoed  with  the  voltage  signal 
(Si)  and  converts  the  thus  overlapped  signal  (S3) 
into  a  digital  signal  (S2)  that  has  been  divided  by  a 
specific  voltage  level,  a  fixed  digital  signal  (S+)  will 
be  generated  if  the  amplitude  of  the  ripple  of  the 
overlapped  signal  S3)  is  within  the  voltage  division 
range  at  the  time  of  A-D  conversion.  However,  if  a 
part  of  the  ripple  of  the  overlapped  signal  (S3)  is 
out  of  the  voltage  division  range,  an  unfixed  rip- 
pling  digital  signal  (S+)  will  be  generated,  and  ac- 
cordingly  the  current  being  applied  to  the  crossed 
coils  X  and  Y  of  the  drive  output  section  8  also  will 
ripple.  Therefore,  when  the  frequency  of  the  ripple 
signal  (S2)  is  held  at  a  level  where  no  pointer 
vibration  will  occur,  the  pointer  will  come  in  an 
intermediate  position  (in  the  direction  of  a  magnetic 
field  formed  by  the  mean  current  applied  to  the 
crossed  coils)  of  indication  corresponding  to  two 
voltage  division  ranges. 

Therefore,  the  pointer  indication  resolution  can 
be  improved  without  increasing  the  operation  pro- 
cessing  capacity  of  the  drive  section  B  itself,  for 
example  the  volume  of  memory  of  the  ROM  sec- 
tion.  Furthermore,  the  ripple  current,  flowing  into 
the  crossed  coils,  serves  to  prevent  hysteresis. 

The  present  invention  is  applied  to  digital  sig- 
nal  processing  by  the  processing  mechanism  of 
the  drive  section  of  the  crossed  coils.  The  process- 
ing  mechanism  itself  is  not  limited  to  the  use  of  the 
ROM  section  previously  described. 

In  this  disclosure,  there  is  shown  and  de- 
scribed  only  the  preferred  embodiment  of  the  in- 
vention,  but,  as  aforementioned,  it  is  to  be  under- 
stood  that  the  present  invention  is  capable  of  use 
in  various  other  combinations  and  environments 
and  is  capable  of  changes  or  modifications  within 
the  scope  of  the  inventive  concept  as  expressed 
herein. 

Claims 

1.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  which  has  a  movable  magnet  in 
crossed  coils  which  rotates  on  the  center  of  a 
pointer  shaft  and  supplies  said  crossed  coils  with 
an  output  corresponding  to  an  input  signal  from  an 
object  under  measurement,  characterized  in  that 

there  is  provided  a  means  to  overlap  a  ripple  with  a 
voltage  signal  varying  with  the  state  of  said  object 
under  measurement  and  to  control  the  output  to  be 
supplied  to  said  crossed  coils  by  a  digital  signal 

5  corresponding  to  tbe  voltage  of  said  voltage  signal 
that  has  been  overlapped  with  said  ripple. 

2.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  1,  wherein  an 
input  signal  from  said  object  under  measurement  is 

70  given  in  frequency  and  said  frequency  is  converted 
into  a  voltage  signal  by  an  F-V  converter. 

3.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  1,  wherein  said 
crossed  coils  are  wound  nearly  orthogonally. 

75  4.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  2,  wherein  said 
voltage  signal  is  overlapped  with  a  ripple  outputted 
from  a  ripple  generator  section,  and  a  signal  after 
this  overlap  is  sent  to  an  A-D  converter. 

20  5.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  having  an  indicator  section  which  has, 
in  crossed  coils,  a  movable  magnet  which  rotates 
on  the  center  of  a  pointer  shaft  and  is  capable  of 
indication  of  a  measured  quantity  by  energizing 

25  said  crossed  coils;  a  drive  section  which  outputs  to 
energize  said  crossed  coils;  and  a  converter  sec- 
tion  which  converts  an  input  signal  from  said  object 
under  measurement  into  a  signal  suitable  for  pro- 
cessing  at  said  drive  section,  characterized  in  that 

30  said  converter  section  overlaps  a  ripple  with  a 
voltage  signal  corresponding  to  the  state  of  said 
object  under  measurement  and  sends  to  said  drive 
section  a  digital  signal  corresponding  to  the  voltage 
of  said  voltage  signal  overlapped  with  this  ripple. 

35  6.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  5,  wherein  said 
input  signal  from  said  object  under  measurement  is 
given  in  frequency,  and  said  converter  section  has 
an  F  V  converter  which  converts  this  frequency 

40  signal  into  a  voltage  signal  and  overlaps  a  ripple 
with  a  voltage  signal  outputted  from  said  F-V  con- 
verter. 

7.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  6,  wherein  said 

45  drive  section  includes  a  means  for  presetting  the 
current  to  be  applied  to  said  crossed  coils  in  accor- 
dance  with  output  from  said  converter  section. 

8.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  7,  wherein  said 

50  means  for  presetting  the  current  to  be  applied  to 
said  crossed  coils  is  ROM. 

9.  An  instrument  with  crossed-coil  type  mov- 
able  magnet  as  claimed  in  claim  5,  wherein  said 
crossed  coils  are  wound  nearly  orthogonally. 

55 
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10.  An  instrument  with  crossed-coil  type  mov- 
ible  magnet  as  claimed  in  claim  6,  wherein  said 
:onverter  section  has  an  A-D  converter  for  convert- 
ng  the  voltage  signal  overlapped  with  the  ripple 
nto  a  digital  signal.  5 
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