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ing  through  the  feelers. 
Therefore,  the  pad  is  not  capable,  by  itself,  of 

guaranteeing  a  symmetrical  positioning  of  the 
snap  gauge  with  respect  to  the  workpiece  in  such 

5  a  way  that  the  two  sides  of  the  U-support  are  at 
equal  distance  from  the  longitudinal  axis  of  the 
workpiece. 

US  patent  US—  A—  2571917  relates  to  a  gauge, 
for  checking  external  diameters  of  pieces,  having 

10  six  abutments  adapted  to  cooperate  with  the 
piece  to  be  checked.  The  abutments  are  indivi- 
dually  adjustable  by  means  of  screws  involving 
axial  and  rotary  displacements. 

The  object  of  the  invention  is  to  remove  the 
is  drawbacks  of  the  known  snap  gauges  and  to 

solve  the  problem  of  how  to  design  a  snap 
gauge  provided  with  adjusting  devices  which 
permit,  through  simple  and  fast  operations,  to 
use  the  gauge  for  checking  workpieces  having 

20  cylindrical  surfaces  with  nominal  diameters 
within  different  ranges. 

This  is  achieved  by  a  snap  gauge  having  the 
features  set  out  in  claim  1. 

The  advantages  offered  by  the  invention  are 
25  mainly  that  the  V-shaped  reference  device  can  be 

adjusted  by  a  single  adjustment  operation.  The 
V-shaped  reference  device  is  displaced  along  a 
longitudinal  direction  and  —  at  least  when  the 
feelers  are  arranged  for  measuring  the  diameter 

30  of  the  cylindrical  surface  of  the  workpiece  —  its 
proper  positioning  with  respect  to  the  workpiece 
and  the  feelers  can  be  readily  obtained  by  read- 
ing  this  gauge  signal. 

Two  preferred  embodiments  of  the  invention 
35  are  now  described  in  detail  with  reference  to  the 

annexed  drawings,  which  however  are  to  be  only 
considered  as  non-limiting  examples. 

Figure  1  is  a  front  elevation  of  an  electronic 
snap  gauge,  with  some  details  in  cross-section 

40  and  other  details  omitted  for  simplicity's  sake, 
according  to  a  preferred  embodiment  of  the 
invention; 

Figure  2  is  a  cross-section,  according  to  a 
plane  perpendicular  to  the  plane  of  Fig.  1,  of  a  V- 

45  shaped  reference  device  of  the  gauge  of  Fig.  1  in 
a  different  operating  position; 

Figure  3  is  a  front  elevation,  with  the  left  side 
cross-sectioned,  of  a  snap  gauge,  according  to 
another  preferred  embodiment  of  the  invention, 

so  shown  without  one  protective  half-shell  and 
without  the  handle; 

Figure  4  is  a  bottom  plan  view  of  the  snap 
gauge  of  Fig.  3,  also  including  the  front  protec- 
tive  half  shell; 

55  Figure  5  is  a  back  view  of  a  protective  half  shell 
of  the  gauge  of  Figures  3  and  4; 

Figure  6  is  a  horizontal  cross-section  of  the  half 
shell  of  Fig.  5,  according  to  the  path  VI—  VI  of  Fig. 
5; 

60  Figure  7  is  a  horizontal  cross-section  of  the  half 
shell  of  Fig.  5,  according  to  the  path  VII—  VII  of 
Fig.  5;  and 

Figure  8  is  a  side  view  of  the  gauge  of  Figures 
3  —  7,  provided  with  the  handle  and  the  protective 

65  half  shells. 

Description 

The  present  application  is  copending  with 
European  patent  applications  EP  —  A  —  0139107 
and  EP  —  A—  0139108—  of  the  same  applicant  and 
having  the  same  priority  dates,  which  claim  sub- 
ject  matter  described  in  this  application.  In  par- 
ticular,  EP—  A—  139107  claims  a  snap  gauge 
including  substantially  U-shaped  measuring 
means  and  protective  means  and  EP—  A—  139108 
claims  a  snap  gauge  having  protective  devices 
including  an  envelope  defined  by  two  half  shells. 

The  invention  relates  to  a  snap  gauge  for 
checking  dimensions  of  workpieces  having  a 
cylindrical  surface  comprising  support  means; 
reference  means  with  a  V-shaped  reference 
device  for  cooperating  with  the  cylindrical  sur- 
face  of  the  workpiece,  said  reference  means 
defining  a  geometrical  longitudinal  axis;  connec- 
tion  means  for  coupling  the  reference  device  to 
the  support  means;  and  measuring  means  with 
two  feelers  movable  with  respect  to  the  support 
means  in  a  direction  substantially  transversal 
with  respect  to  said  longitudinal  axis,  for  contact- 
ing  the  workpiece,  and  with  transducer  means 
associated  with  the  feelers  for  providing  a  signal 
depending  on  the  distance  between  the  feelers. 

A  manual  electronic  snap  gauge  is  known  in 
accordance  with  the  first  part  of  Claim  1,  from 
Italian  patent  application  No.  3525A/81  of  Sep- 
tember  14,  1981,  now  patent  IT—  B—  1145090, 
granted  on  November  5,  1986,  this  known  gauge 
comprising  a  support  structure,  one  or  more  pairs 
of  gauging  heads  having  relevent  feelers  adapted 
to  contact  the  cylindrical  workpiece  to  be  checked, 
and  a  V-shaped  reference  element,  fixed  to  the 
support  structure  through  screws.  The  reference 
element  is  put  on  the  workpiece  surface  determin- 
ing  the  positioning  of  the  gauge  in  such  a  way 
that  each  pair  of  feelers  lies  substantially  along  a 
diametral  line  of  the  workpiece. 

This  known  gauge  is  scarcely  flexible,  being 
adapted  to  check  external  diameters  in  a  narrow 
measuring  range. 

A  manual  electronic  snap  gauge  usable  in 
different  measuring  ranges  is  also  known.  This 
snap  gauge  comprises  a  U-shaped  support  struc- 
ture,  to  which  there  are  fixed  two  adjustable 
elements  or  bearing  pads,  which  perform  the 
functions  of  a  V-shaped  reference,  and  —  at  the 
sides  of  the  U  —  two  "cartridge"  heads,  which  are 
separately  adjustable,  too. 

This  snap  gauge  has  the  drawback  that  the 
adjustment  operations  are  rather  long  and  com- 
plex  and  therefore  require  a  skilled  operator, 
especially  as  far  as  the  adjustment  of  the  two 
bearing  elements  is  concerned.  Moreover,  due  to 
the  use  of  two  cartridge  heads,  this  snap  gauge 
is  rather  expensive  and  bulky. 

Another  known  manual  electronic  snap  gauge, 
for  the  rest  similar  to  the  preceding  one,  uses, 
instead  of  two  bearing  pads,  a  single  adjustable 
pad  having  a  plane  bearing  surface  which 
arranges  tangentially  to  the  surface  of  the  work- 
piece,  along  a  direction  parallel  to  the  line  pass- 
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to  a  power-supply,  processing  and  indicating  unit, 
these  features  not  being  visible  in  the  Figure. 

A  bridge-shaped  intermediate  element  30, 
being  part  of  the  support  means  of  the  gauge  and 

5  having  the  shape  of  an  overturned  U,  has  its  ends 
fixed  to  base  2,  through  screws  31  and  32, 
symmetrically  arranged  at  the  sides  of  block  20. 

The  two  uprights  33  and  34  of  intermediate 
element  30  have  through  holes  36  and  37,  along 

10  the  transversal  direction  defined  by  base  2.  These 
holes  36,  37  permit  the  passage,  with  con- 
siderable  play,  of  legs  12  and  15.  Also  the  portion 
35  which  connects  uprights  33  and  34  to  each 
other  is  parallel  to  base  2.  Fixed  onto  this  portion 

is  35,  through  screws  38  and  39,  is  the  base  41  of  a 
first  protective  element  40  which  substantially 
has,  too,  a  U-shape. 

This  protective  element  40  has  a  plane  of 
symmetry  coinciding  with  that  defined  by  integral 

20  member  1  and  is  housed  within  the  latter,  with  its 
legs  substantially  parallel  to  the  legs  of  the  integ- 
ral  member  1  .  The  legs  42,  43  of  element  40  have 
their  ends  oppositely  bent  and  arranged  exter- 
nally  with  respect  to  the  ends  of  movable  arms  3, 

25  4,  for  protecting  movable  arms  3  and  4  from 
impacts  substantially  along  a  longitudinal  direc- 
tion  and  for  permitting  to  fix,  through  screws  44, 
guiding  devices  45  (only  one  of  which  is  shown  in 
the  figure)  adapted  to  make  easier  the  insertion  of 

30  workpiece  9  to  be  checked  between  feelers  7,  8. 
Guiding  devices  45  are  also  part  of  the  protective 
means  of  the  gauge  because  they  define  two 
additional  protective  elements  protecting  the 
movable  arms  3,  4  from  impacts  substantially 

35  along  the  longitudinal  direction.  Two  through 
holes  46  and  47  permit  feelers  7  and  8  to  pass 
through  element  40,  with  large  play. 

The  gauge  comprises  limiting  elements  defin- 
ing  a  device  48  —  for  limiting  the  angular  displace- 

40  ment  of  arm  4—  arranged  between  leg  43  of 
element  40  and  movable  arm  4.  A  screw  49  is 
fixed  to  arm  4  through  a  threaded  hole  50  and  a 
locking  nut  51  ,  for  limiting  the  displacement  in  the 
measurement  direction;  in  this  way,  after  a  deter- 

45  mined  counterclockwise  rotational  displacement 
of  arm  4,  the  end  of  screw  49  abuts  against  leg  43, 
thus  preventing  further  displacements  of  arm  4  in 
the  measurement  direction.  For  limiting  the  dis- 
placements  in  the  opposite  direction,  a  screw  52, 

so  longer  than  screw  49,  passes  through  arm  4, 
within  a  through  hole  53,  with  a  determined  play, 
and  is  screwed  to  leg  43  and  locked  by  a  nut 
54. 

In  this  way,  after  a  determined  rotational  dis- 
55  placement  of  arm  4,  in  a  clockwise  direction,  the 

same  arm  4  abuts  against  the  head  of  screw  52, 
being  prevented  from  continuing  its  displacement 
in  the  direction  opposite  to  the  measurement 
direction. 

60  A  limiting  device  similar  to  that  which  com- 
prises  screws  49  and  52  is  arranged  between  arm 
3  and  leg  42,  although  it  is  not  shown  in  the 
figure. 

Reference  means  for  centering  the  workpiece  9 
65  with  respect  to  the  gauge  are  constituted  by  a 

The  electronic  snap  gauge  of  Figure  1  com- 
prises  an  integral  member  or  element  1,  having 
substantially  a  U-shape.  Support  means  of  the 
gauge  comprise  the  base  2  of  the  U-shaped 
member  1,  while  measuring  means  of  the  gauge 
i.e.  the  arm-set,  comprise  two  movable  measur- 
ing  arms  defined  by  the  two  legs  3  and  4  of  the  U- 
shaped  member  1. 

The  thickness  of  integral  member  1  is  reduced 
in  the  portions  5,  6,  which  connect  arms  3  and  4  to 
base  2;  these  two  portions  5,  6,  which  are  resili- 
ently  deformable,  are  parts  of  the  measuring 
means  because  they  define  two  geometric  axes  of 
rotation,  which  are  perpendicular  to  the  plane  of 
Figure  1.  Arms  3  and  4,  respectively,  can  perform 
angular  movements  about  these  axes,  with 
respect  to  base  2.  Fixed  to  the  free  ends  of  arms  3 
and  4  are  two  feelers  or  feeler  elements  7  and  8, 
for  contacting  the  workpiece  to  be  checked  9, 
which  includes  a  cylindrical  surface. 

Integral  member  1  defines  a  first  plane  of 
symmetry  coinciding  with  the  cross-section  plane 
of  Figure  1,  and  a  second  plane  of  symmetry 
perpendicular  to  the  plane  of  Figure  1  and  passing 
through  the  geometrical  longitudinal  axis  defined 
by  integral  member  1. 

Two  connecting  elements  10,  13,  substantially 
L-shaped,  have  their  smaller  legs  11,  14  fixed  to 
arms  3  and  4,  respectively,  in  proximity  of 
reduced  portions  5  and  6.  The  coupling  is 
obtained  by  pairs  of  screws  16  and  17,  or  alterna- 
tively  by  welding. 

The  other  legs  12  and  15  of  elements  10  and  13 
define  a  plane  of  symmetry  coinciding  with  that 
defined  by  integral  element  1  and  take  a  position 
substantially  parallel  to  base  2,  because  their 
measurement  displacements  about  the  axes 
defined  by  portions  5  and  6  have  a  small 
amplitude. 

Fixed  to  leg  12  is  the  end  of  a  tension  spring  18, 
which  applies  a  force  biassing  the  leg  12  toward 
base  2,  where  is  fixed  the  other  end  of  the  spring; 
this  force  is  transmitted  to  arm  3,  for  making  it 
rotate  clockwise,  and  keeps  feeler  7  in  contact 
with  the  workpiece  to  be  checked  9. 

A  spring  19,  arranged  between  leg  15  and  base 
2,  acts  in  a  similar  and  symmetrical  manner. 

Fixed  at  the  center  of  base  2  and  arranged  on  a 
single  block  20  are  the  windings  of  the  transducer 
means,  i.e.  of  two  transducers  of  the  differential 
transformer  type;  the  two  cores  of  the  trans- 
ducers,  not  visible  in  the  Figure,  are  supported  by 
two  stems  21  and  22  fixed  next  to  the  ends  of  legs 
12  and  15  respectively.  Therefore,  stems  21  and 
22  and  the  relevant  cores  are  movable  sub- 
stantially  along  the  longitudinal  direction  of  the 
gauge. 

In  block  20,  the  outputs  of  the  two  transducers 
are  connected  in  summing  arrangement,  in  such 
a  way  to  provide  directly  a  single  output  electric 
signal  indicative  of  the  sum  of  the  displacements 
of  feelers  7  and  8  from  a  zero  position,  when  the 
feelers  come  into  contact  with  the  workpiece  to  be 
checked  9. 

The  transducers  are  connected,  through  cables. 
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integral  with  it,  also  rotates;  structure  60  would 
rotate  too,  but  the  particular  arrangement  of 
guide  pin  76  prevents  this  movement. 

Structure  60  is  therefore  constrained  to  perform 
5  a  translation  displacement  along  the  axis  defined 

by  threaded  pin  70  (i.e.  along  the  axis  of  the 
gauge),  in  either  direction  depending  on  the 
rotation  direction  of  nut  77. 

It  must  be  considered  that,  in  case  the  nominal 
10  diameter  of  the  workpiece  9  to  be  checked  does 

not  permit  a  reliable  centering  on  structure  60,  it 
is  very  easy  to  replace  the  V-shaped  elements  62 
and  63  by  similar  elements  with  a  different  open- 
ing,  i.e.  with  a  different  angle  of  the  sides  of  the  V- 

15  shaped  elements. 
Of  course,  also  in  case  of  wear  of  those  portions 

of  structure  60  which  contact  the  workpiece,  it  is 
very  easy  and  convenient  to  replace  the  flat 
elements  62  and  63,  while  maintaining  in  place 

20  block  61. 
After  having  adjusted  the  position  of  structure 

60,  the  mechanical  zero-setting  is  continued  by 
displacing  feelers  7  and  8  with  respect  to  arms  3 
and  4  until  an  indication  close  to  zero  is  obtained 

25  in  the  power-supply,  processing  and  indication 
unit.  Then,  an  electrical  zero-setting  operation,  by 
means  of  a  potentiometer  of  the  power-supply, 
processing  and  indicating  unit,  permits  to  obtain 
exactly  an  indication  of  zero  value. 

30  Afterwards,  the  gauge  is  manually  applied  onto 
a  workpiece  9  to  be  checked,  for  example  a  shaft. 
The  approach  of  the  gauge  towards  the  workpiece 
9  is  guided  by  device  45  and  the  other  guide 
device  fixed  to  leg  43.  These  guide  devices  can  be 

35  replaced  with  similar  guide  devices  having 
dimensions  suitable  for  the  nominal  diameter  of 
the  workpiece  9,  or  alternatively  the  guide  devices 
can  be  made  so  as  to  permit  radial  adjustments, 
depending  on  the  diameter  of  workpiece  9. 

40  When  the  V-shaping  sides  of  structure  60  touch 
part  9,  feelers  7  and  8  are  arranged  substantially 
in  correspondence  of  two  diametrically  opposite 
generating  lines  of  shaft  9  and  the  gauge  detects 
the  deviation  of  the  diameter  of  shaft  9  with 

45  respect  to  the  diameter  of  the  master  part. 
Figures  3  to  8  show  another  preferred  embodi- 

ment  of  the  invention;  in  these  figures  elements 
substantially  similar  to  those  comprised  in  the 
embodiment  of  figures  1  and  2  are  denoted  by  the 

so  same  signs  prefixed  by  the  number  2  (and  by  the 
numbers  2  and  0  for  the  signs  1  to  9).  Moreover,  in 
Figures  3  and  4  some  elements  substantially 
similar  to  those  of  the  first  embodiment,  such  as 
the  transducer  means  and  the  guiding  devices, 

55  are  more  detailedly  illustrated. 
In  particular,  as  shown  in  Figure  3,  a  differential 

transformer  position  transducer  227  has  two 
shafts  or  stems  221,  222  fixed  at  the  ends  of  legs 
212,  215  and  perpendicular  to  these  legs  212,  215, 

60  so  that  stems  221,  222  displace  substantially 
along  the  direction  of  the  longitudinal  axis  of  the 
gauge.  Stems  221,  222  carry  at  their  free  ends 
magnetic  cores  movable  within  windings  housed 
in  seats  defined  by  base  202.  In  Figure  3  only  a 

65  core  223  and  the  relevant  windings  224  are 

device  or  structure  60  arranged  internally  with 
respect  to  element  40  and  directly  fixed  to  bridge 
element  30,  in  an  adjustable  manner  which  shall 
be  described  later.  This  structure  60,  also  shown 
in  Fig.  2,  essentially  consists  of  three  parts:  a 
block  61,  having  a  substantially  elongated  shape 
in  a  transverse  direction,  and  two  flat  V-shaped 
elements  62  and  63,  fixed  in  two  grooves 
obtained  in  two  opposite  long  sides  of  block  61. 

Element  62  is  centered  on  a  side  of  block  61  by 
abutments  64,  66  of  the  block,  which  cooperate 
with  the  surfaces  of  suitable  seats  65,  67  of 
element  62.  The  fixing  is  obtained  through  screws 
68,  69. 

In  a  similar  way,  not  shown  in  the  Figures, 
element  63  is  centered  and  fixed  to  the  opposite 
side  of  block  61.  Structure  60  is  fixed  to  element 
30  by  means  of  a  connecting  and  adjusting 
element  consisting  of  a  threaded  pin 
70—  arranged  along  the  longitudinal  axis  of  the 
gauge  —  which  threadedly  engages,  at  its  ends, 
two  threaded  through  holes  71  and  72  of  block  61 
and  portion  35,  respectively.  The  screw  threads  of 
holes  71  and  72  are,  respectively,  right  and  left. 

A  through  holes  73  of  base  41  permits  pin  70  to 
pass  through  element  40. 

Arranged  approximately  in  the  intermediate 
portion  of  pin  70  and  integral  with  the  latter  is  a 
nut  77  enabling  an  operator  to  rotate,  by  means  of 
a  wrench,  the  pin  70  about  its  axis. 

Pin  70  is  secured  into  holes  71  and  72  by  means 
of  self-locking  thread  inserts,  in  particular  a  right 
thread  insert  74  is  used  for  the  coupling  with 
element  30,  and  a  left  thread  insert  75  for  the 
coupling  with  reference  structure  60. 

Guide  means  are  provided  for  guiding  the 
reference  structure  60  along  the  longitudinal 
direction.  In  particular,  fixed  to  the  internal  side  of 
the  leg  42  of  element  40  is  a  guide  pin  76,  which  is 
partially  arranged  within  the  reference  structure 
60,  in  particular  in  a  hollow  space  between  flat 
elements  62  and  63. 

Feelers  7,  8  are  fixed  within  threaded  holes  of 
arms  3,  4  by  means  of  two  threaded  stems  78,  79 
and  self-locking  thread  inserts  80,  81  .  Therefore,  it 
is  possible  to  adjust  the  radial  position  of  feelers 
7,8. 

A  handle  82  is  fixed,  in  a  way  not  shown,  to 
base  2. 

The  manner  of  operating  of  the  gauge  is  as 
follows.  At  first,  the  gauge  is  zero-set  on  a 
cylindrical  master  part  having  diameter  equal  to 
the  nominal  diameter  of  the  parts  9. 

The  zero  setting  operation  consists,  mainly,  in 
adjusting  the  position  of  reference  structure  60, 
which  contacts  the  master  part,  by  approaching 
or  moving  it  away  with  respect  to  the  line  passing 
through  the  two  feelers  7  and  8,  until  the  line 
passing  through  feelers  7,  8  is  arranged  according 
to  the  diametral  direction  of  the  master  part  while 
the  V-shaped  elements  62,  63  are  in  contact  with 
the  master  part. 

The  vertical  displacement  of  structure  60  is 
obtained  by  manually  operating  nut  77;  in  fact,  by 
rotating  this  nut  77,  the  whole  threaded  pin  70, 
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245,  245'  do  not  appreciably  affect  the  movable 
arm-set  because  these  stresses  are  mostly 
applied  to  sensibly  rigid  elements,  i.e.  to  element 
240  and  base  202. 

5  The  protective  devices  comprised  in  the  gauge 
according  to  Figures  3  —  8  comprise,  in  addition  to 
elements  240,  245,  245',  two  half  shells  300,  301, 
made  of  plastic  material. 

Half  shells  300,  301  can  be  fixed,  by  means  of 
w  screws,  to  opposite  sides  of  elements  230  and 

240;  reference  signs  31  1  and  312  denote  threaded 
holes  obtained  for  this  purpose  in  elements  230 
and  240. 

Moreover,  half  shells  300  and  301  can  be 
is  locked,  by  other  screws,  to  base  202,  which 

defines  relevant  threaded  holes,  one  of  which  is 
denoted  by  reference  sign  313. 

Half  shells  300  and  301  are  symmetrical  with 
respect  to  each  other  and  therefore  only  half  shell 

20  300  shall  be  described  with  particular  reference  to 
Figures  5  to  7.  Half  shell  300  has  substantially  a  U- 
shape,  with  two  lower  bases  314,  315,  sub- 
stantially  open,  adjacent  at  opposite  sides  (along 
the  longitudinal  direction)  to  feeler  elements  207, 

25  208  and  to  the  ends  of  element  240,  and  with  an 
upper  base  316  defined  by  a  bent  wing.  Between 
the  legs  of  the  U  defined  by  half  shell  300  there  is 
an  open  space  permitting  the  insertion  of  work- 
piece  209  onto  the  reference  surfaces  of  block  260 

30  and  permitting  the  access  to  block  260  and  nut 
277. 
The  legs  of  the  U  defined  by  half  shells  300  are 
formed  by  flat  internal  wings  and  bent  external 
wings  adjacent  to  .movable  arms  203,  204;  the 

35  external  wings  include  strengthened  portions 
where  there  are  obtained  holes  317,  318  and  pins 
319,  320  which  cooperate  with  corresponding 
pins  and  holes  of  the  other  half  shell  301,  for 
bettering  the  mutual  coupling  of  half  shells  300, 

40  301.  This  coupling  is  performed,  as  mentioned 
before,  by  detachable  couplings  including  screws, 
not  visible,  which—  by  passing  through  holes  of 
half  shells  300,  301—  engage  threaded  holes,  such 
as  holes  311,  312,  313,  obtained  in  elements  230, 

45  240  and  in  base  202.  In  particular,  half  shell  300 
has  strengthened  portions  326,  327,  328,  329,  330 
defining  holes  321,  322,  323,  324  and  325.  An 
opening  331  is  provided  for  housing  the  streng- 
thened  portion  of  half  shell  301  corresponding  to 

so  strengthened  portion  330. 
The  central  portion  of  the  upper  base  31  6  of  half 

shell  300  is  shaped  so  as  to  define  a  seat  332  for 
the  passage  of  cable  226  and  two  juts  333,  334  for 
coupling  with  corresponding  recesses,  not 

55  visible,  obtained  in  the  lower  end  of  a  handle  282, 
shown  in  Figure  8. 

Cable  226  comes  out  from  the  upper  end  of 
handle  282  through  a  cable  sheathing  335  and  is 
clamped  by  a  cable  clamp  336. 

eo  The  lower  end  of  handle  282  has  four  holes,  two 
of  which  337,  338  visible  in  Figure  8,  for  the 
passage  of  screws  which,  by  engaging  into 
threaded  holes  obtained  in  juts  333,  334  and  in  the 
corresponding  juts  of  half  shell  301,  permit 

65  handle  282  to  be  fastened  to  half  shells  300,  301. 

visible.  Moreover,  transducer  227  comprises  a 
board  225  supporting  electric  circuits,  not  shown, 
which  sum  the  output  signals  of  windings  224  and 
of  the  other  windings  which  are  not  visible.  A 
cable  226  connects  the  circuits  of  board  225  to  a 
power  supply  and  indicating  unit,  not  shown, 
which  detects  and  displays  the  deviation  of  the 
diameter  of  workpiece  209  with  respect  to  the 
diameter  of  a  master  part  used  for  performing  a 
zero  setting  operation  of  the  gauge. 

The  protective  means  of  the  gauge  comprise 
guiding  devices  or  elements  245,  245',  visible  in 
Figures  3,  4  and  8,  fixed  at  the  bent  ends  302,  302' 
of  the  first  protective  element  240,  U-shaped,  by 
pairs  of  screws  244,  244'.  These  elements  245, 
245'  include  channel  portions,  with  longitudinal 
slots  304,  304'  in  the  intermediate  side,  and  bent 
internal  wings  305,  305'  which  define  open- 
ings—only  one  of  which,  306,  is  visible  in  Figure 
3—  for  the  passage  of  the  internal  ends  of  feeler 
elements  207,  208.  Feeler  elements  207,  208  are 
fixed  at  the  ends  of  movable  arms  203,  204  by 
threaded  couplings  indicating  self-locking  thread 
inserts  and  have  external  ends  307,  308  permit- 
ting,  by  means  of  a  wrench,  the  adjustment  of  the 
radial  position  of  feeler  elements  207,  208 
depending  on  the  nominal  diameter  of  workpiece 
209. 

A  bridge  shaped  intermediate  element  230 
being  part  of  the  support  means  of  the  gauge  has 
substantially  a  U-shape  with  divergent  legs  or 
uprights  and  a  threaded  pin  270  is  coupled  to 
intermediate  element  230  through  a  threaded 
coupling.  Pin  270,  together  with  a  V-shaped  block 
260  and  guide  means  including  guide  elements  or 
pins  276,  276',  provides  reference  means  228 
adjustable  in  the  same  way  described  with  ref- 
erence  to  the  embodiment  of  Figures  1  and  2. 

However,  differently  from  the  structure  60  of 
Figures  1  and  2,  block  260  is  made  of  a  single 
piece  and  defines,  at  its  sides,  two  grooves  or 
longitudinal  guides  255,  256  providing  sliding 
seats  for  guide  pins  276,  276',  which  are  rigidly 
locked  to  the  sides  of  protective  element  240. 

Moreover,  block  260  defines,  in  correspond- 
ence  with  the  lower  ends  of  the  support  or 
reference  surfaces,  two  openings  257,  258  which 
permit  the  passage  of  feeler  elements  207,  208 
when  the  reference  means  228  are  adjusted  for 
checking  workpieces  209  having  the  smallest 
permissible  values  of  nominal  diameter. 

In  the  gauge  of  Figure  3,  during  the  mechanical 
zero  setting  operations,  the  radial  positions  of 
elements  245,  245'  are  adjusted  by  unlocking 
screws  244,  244'  and  by  causing  sliding  of 
elements  245,  245',  along  slots  304,  304',  in  order 
that  the  internal  ends  of  feeler  elements  207,  208 
protrude  slightly  with  respect  to  wings  305,  305'. 

In  this  way,  bent  wings  305,  305'  act  as  guides 
for  the  insertion  of  block  260  onto  workpiece  209 
and  as  additional  protective  elements  providing  a 
protection  against  impacts  which  cause  the  feeler 
elements  207,  208  to  move  apart  from  each  other. 

Therefore,  the  stresses  originated  by  possible 
longitudinal  or  radial  impacts  against  elements 
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channel  shaped  portions  of  elements  245  and  245' 
provide  additional  locks  for  half  shells  300  and  301  , 
for  taking  up  —  at  least  partially—  stresses  deriving 
from  resilient  deformations  of  half  shells  300,  301 
caused  by  said  impacts. 

Elements  201,  210,  213,  230  and  240  (as  well  as 
the  corresponding  elements  1,  10,  13,  30  and  40  of 
the  embodiment  of  Figures  1  and  2)  can  be 
obtained  by  processing  (through  bending  oper- 
ations,  and  metal  cutting  operations  for  obtaining 
holes,  threads  and  portions  205,  206  or  5  and  6)  five 
flat  bars  of  steel,  and  therefore  their  cost  is  rather 
low. 

Through  simple  modifications,  regarding 
basically  integral  member  1  or  201,  the  gauges  can 
be  used  for  checking,  for  example,  the  axial 
distance  between  two  flanges  of  a  shaft. 

Claims 

Moreover,  half  shell  300  defines,  in  correspond- 
ence  with  the  intermediate  portion  of  upper  base 
316,  a  convex  connecting  and  stiffening  portion 
339;  a  similar  portion  340  is  defined  by  half  shell 
301,  as  shown  in  Figure  8. 

Two  recesses  341,  342  are  obtained  in  corre- 
spondence  with  the  lower  end  of  the  external 
wings  of  the  legs  of  the  U  defined  by  half  shell  300. 
Accordingly,  when  half  shells  300,  301  are  assem- 
bled,  they  define  an  envelope  or  cover  having,  at 
its  external  side  surfaces,  two  openings  —  one  of 
which,  343,  is  visible  in  Figure  &—  which  permits 
access  to  the  external  ends  307,  308  of  feeler 
elements  207,  208,  for  carrying  out  radial  adjust- 
ments  of  the  feeler  elements  207,  208.  Con- 
sequently,  the  envelope  provided  by  half  shells 
300,  301  comprises  a  front  surface,  a  rear  surface 
and  two  external  side  surfaces,  which  define  a 
space  wherein  are  housed  the  most  delicate 
components  of  the  gauge,  namely  integral 
member  201,  feeler  elements  207,  208  (only  the 
internal  ends  of  feeler  elements  207,  208  protrude) 
and  transducer  227.  Therefore  movable  arms  203, 
204,  portions  205,  206,  feeler  elements  207,  208 
and  transducer  227  are  effectively  protected  from 
impacts  along  the  directions  of  mutual  approach 
between  feeler  elements  207,  208  and  from 
impacts  perpendicular  to  these  directions  and  to 
the  longitudinal  geometric  axis  of  the  reference 
means  228. 

Additionally  the  envelope  defined  by  half  shells 
300,  301  comprises  two  lower  end  bases,  sub- 
stantially  open,  adjacent  to  feeler  elements  207, 
208  and  to  the  ends  of  element  240  and  a  third 
upper  end  base  substantially  closed,  whereto  is 
fixed  handle  282. 

Basically,  half  shells  300,  301  act  only  as  protec- 
tive  devices.  In  fact,  their  function  of  support  for 
handle  282  does  not  require  a  considerable  stiffen- 
ing  of  half  shells  300,  301,  because  the  mutual 
position  of  handle  282  and  of  the  arm  set  of  the 
gauge  need  not  to  remain  exactly  defined  and 
constant.  However,  by  simple  modifications, 
handle  282  can  be  possibly  secured  to  base  202  of 
integral  member  201. 

Therefore  half  shells  300,  301  can  be  of  light 
material,  but  resisting  to  impacts,  with  restricted 
thickness  of  the  walls.  Some  elasticity  in  the  half 
shells  300,  301  is  not  detrimental,  because  it 
permits  to  bettertake  up  possible  impacts.  The  use 
of  plastic  material  forthe  half  shells  300,  301  is  also 
advantageous  because  it  provides  a  good  heat 
insulation. 

Another  advantage  resides  in  the  ease  and 
quickness  of  the  operations  for  assembling  and 
diassembling  the  half  shells  300,  301. 

As  shown  in  Figures  3,  4  and  8,  the  sides  of  the 
channel  shaped  portions  of  elements  245  and  245' 
protrude  along  the  direction  of  the  longitudinal 
axis  of  the  gauge,  in  such  a  way  as  to  enclose,  with 
small  play,  the  lower  ends  of  half  shells  300  and 
301  .  Consequently,  these  channel  shaped  portions 
prevent  the  opening  of  half  shells  300,  301  as  a 
consequence  of  impacts,  against  the  external 
wings  of  the  half  shells.  Thus,  in  substance,  the 
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1.  Snap  gauge  for  checking  dimensions  of 

workpieces  (9,  209)  having  a  cylindrical  surface, 
comprising  support  means  (2,  30;  202,  230); 
reference  means  with  a  V-shaped  reference  device 

25  (60;  260)  for  cooperating  with  the  cylindrical 
surface  of  the  workpiece  (9;  209)  said  reference 
means  defining  a  geometrical  longitudinal  axis; 
connecting  means  (70;  270)  for  coupling  the 
reference  device  (60;  260)  to  the  support  means 

30  (30;  230);  and  measuring  means  (3—8;  203—208) 
with  two  feelers  (7,  8;  207,  208)  movable  with 
respect  to  the  support  means  (2,  30;  202,  230)  in  a 
direction  substantially  transversal  with  respect  to 
said  longitudinal  axis,  for  contacting  the  work- 

35  piece  (9;  209),  and  with  transducer  means  (20  —  22; 
227)  associated  with  the  feelers  (7,  8;  207,  208)  for 
providing  a  signal  depending  on  the  distance 
between  the  feelers  (7,  8;  207,  208),  characterized 
in  that  the  connecting  means  comprise  a  movable 

40  connecting  and  adjusting  element  (70;  270) 
threadedly  coupled  to  the  V-shaped  device  (60; 
260)  and  to  the  support  means  (30;  230)  for 
permitting  adjustment  of  the  position  of  the  V- 
shaped  device  (60;  260)  along  said  longitudinal 

45  axis,  the  snap  gauge  further  comprising  guide 
means  (76;  276,  276')  fixed  with  respect  to  the 
support  means  (30;  230)  and  cooperating  with  the 
V-shaped  device  (60;  260),  for  guiding  the  V- 
shaped  device  (60;  260)  along  said  longitudinal 

so  axis  while  preventing  rotation  thereof  about  said 
longitudinal  axis. 

2.  A  snap  gauge  according  to  claim  1,  charac- 
terized  in  that  said  movable  connecting  and  adjust- 
ing  element  comprises  a  pin  (70;  270)  arranged 

55  along  said  longitudinal  axis,  the  pin  (70;  270)  being 
associated,  through  threaded  couplings,  with  the 
V-shaped  device  (60;  260)  and  with  the  support 
means  (30;  230). 

3.  A  snap  gauge  according  to  claim  2,  charac- 
eo  terized  in  that  said  guide  means  comprise  a  guide 

pin  (76;  276,  276')  fixed  with  respect  to  the  support 
means  (30;  230),  the  V-shaped  devices  (60;  260) 
defining  a  longitudinal  seat  (255,  255')  for  housing 
a  free  end  of  the  guide  pin  (76;  276,  276'). 

65  4.  A  snap  gauge  according  to  claim  2,  charac- 
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and  the  feelers  (7,  8;  207,  208)  from  impacts  along 
a  direction  parallel  to  said  longitudinal  axis,  the 
additional  protective  elements  (245,  245')  being 
adjustable,  with  respect  to  said  bent  ends  (302, 

5  302'),  substantially  along  said  transversal  direc- 
tion  and  defining  relevant  portions  (305,  305')  for 
facilitating  the  insertion  of  the  gauge  onto  the 
cylindrical  surface  of  the  workpiece  (9;  209)  to  be 
checked. 

m  9.  A  snap  gauge  according  to  any  of  claims 
from  1  to  8,  characterized  in  that  said  V-shaped 
device  (60)  comprises  a  block  (61)  coupled  to  the 
movable  connecting  and  adjusting  element  (70) 
and  two  V-shaped  elements  (62,  63)  detachably 

w  fixed  to  the  block  (61). 

Patentanspriiche 

1.  SchnappmeBgerat  fur  die  Dimensionserfas- 
20  sung  von  Werkstiicken  (9;  209)  mit  einer  zylindri- 

schen  Oberflache,  bestehend  aus: 
einer  Trageinrichtung  (2,  30;  202,  230); 
einer  V-formigen  Referenzeinrichtung  (60;  260) 

fur  die  zylindrische  Oberflache  des  Werkstuckes 
25  (9;  209),  wobei  die  Referenzeinrichtung  eine  geo- 

metrische  Langsachse  definiert; 
Verbindungsmittel  (70;  270)  zum  Verbinden  der 

Referenzeinrichtung  (60,  260)  und  der  Tragein- 
richtung  (30;  230)  und 

30  einer  MeBeinrichtung  (3—8;  203—208)  mit  zwei 
Fiihlem  (7,  8;  207,  208),  die  gegeniiber  der  Trage- 
inrichtung  (2,  30;  202,  230)  in  einer  Richtung  im 
wesentlichen  quer  zu  der  geometrischen  Langs- 
achse  zur  Anlage  an  das  Werkstuck  (9;  209) 

35  beweglich  sind  und 
einer  Wandlereinrichtung  (20—22;  227)  fur  die 

Fuhler  (7,  8;  207,  208)  zum  Erzeugen  eines  vom 
Abstand  zwischen  den  Fuhlern  (7,  8;  207,  208) 
abhangigen  Signals, 

40  dadurch  gekennzeichnet,  daB  die  Verbindungs- 
mittel  ein  bewegliches  Verbindungs-  und  Einstel- 
lelement  (70;  270)  aufweisen,  das  mit  der  V- 
formigen  Referenzeinrichtung  (60;  260)  und  der 
Trageinrichtung  (30;  230)  verschraubt  ist,  urn  die 

45  Position  der  V-formigen  Referenzeinrichtung  (60; 
260)  in  der  geometrischen  Langsachse  einzustel- 
len,  und  dalS  das  SchnappmeBgerat  ferner  eine 
Fuhrungseinrichtung  (76;  276,  276')  aufweist,  die 
gegenuber  der  Trageinrichtung  (30;  230)  fest  ist 

50  und  mit  der  V-formigen  Einrichtung  (60;  260) 
zusammenwirkt,  urn  die  V-formige  Einrichtung 
(60;  260)  in  der  Langsachse  zu  fuhren,  ohne  daB 
sich  diese  um  die  Langsachse  dreht. 

2.  SchnappmeBgerat  nach  Anspruch  1,  dadurch 
55  gekennzeichnet,  daB  das  bewegliche  Verbin- 

dungs-  und  Nachstellelement  einen  Bolzen  (70; 
270)  aufweist,  der  in  der  Langsachse  angeordnet 
ist  und  der  uber  Gewindeverbindungen  mit  der  V- 
formigen  Einrichtung  (60;  260)  und  mit  derTrage- 

eo  inrichtung  (30;  230)  verbunden  ist. 
3.  SchnappmeBgerat  nach  Anspruch  2,  dadurch 

gekennzeichnet,  daB  die  Fuhrungseinrichtung 
einen  Fuhrungsbolzen  (76;  276,  276')  aufweist, 
der  fest  gegenuber  der  Trageinrichtung  (30;  230) 

65  angeordnet  ist  und  daB  die  V-formige  Einrichtung 

terized  in  that  said  threaded  couplings  comprise 
thread  inserts  (74,  75). 

5.  A  snap  gauge  according  to  any  one  of  claims 
1  to  4,  characterized  in  that  it  comprises  an 
integral  member  (1  ;  201)  having  substantially  a  U- 
shape,  the  integral  member  (1;  201)  including  a 
base  (2;  202)  being  part  of  the  support  means  (2, 
30;  202,  230),  and  two  legs  defining  movable 
arms  (3,  4;  203,  204)  each  being  rotatable  about  a 
rotation  axis  defined  by  a  resiliency  deformable 
portion  (5,  6;  205,  206)  in  each  of  said  legs 
wherein  the  deformable  portions  (5,  6;  205,  206) 
and  the  movable  arms  (3,  4;  203,  204)  are  parts  of 
said  measuring  means  (3—8;  203—208)  and  the 
feelers  (7,  8;  207,  208)  are  adjustably  fixed  to  the 
free  ends  of  the  movable  arms  (3,  4;  203,  204),  the 
support  means  (2,  30;  202,  230)  further  including 
an  intermediate  element  (30;  230)  fixed  to  the 
base  (2;  202)  of  the  integral  member  (1;  201)  and 
coupled  to  the  connecting  and  adjusting  element 
(70;  270)  and  wherein  the  gauge  further  com- 
prises  a  substantially  U-shaped  protective 
element  (40;  240)  having  a  base  fixed  to  the 
intermediate  element  (30;  230),  and  two  legs 
extending  adjacent  to  and  internally  with  respect 
to  the  legs  of  said  integral  member  (1,  201). 

6.  A  snap  gauge  according  to  claim  5,  further 
comprising  two  connecting  elements  (10,  13;  210, 
213),  substantially  L-shaped,  respectively  fixed 
with  one  leg  (11/14;  211,  214)  to  the  measuring 
arms  (3,  4;  203,  204)  and  wherein  said  transducer 
means  (20—22;  227)  comprise  two  transducers 
having  first  elements  (20;  224,  225)  fixed  to  the 
base  (2;  202)  of  the  integral  member  (1;  201)  and 
second  elements  (21,  22;  221—223)  respectively 
fixed  to  the  other  legs  of  L-shaped  connecting 
elements  (10,  13;  210,  213),  the  second  elements 
(21,  22;  221—223)  of  the  transducers  being  mov- 
able  substantially  parallel  to  said  longitudinal 
axis. 

7.  A  snap  gauge  according  to  claim  5  or  claim  6, 
characterized  in  that  it  comprises  a  handle  (82; 
282)  fixed  to  the  support  means  (2;  202),  for  the 
manual  use  of  the  gauge,  and  two  protective  half- 
shells  (300,  301)  fixed  to  the  support  means  (202, 
230,  240)  for  defining  a  substantially  closed 
envelope  having  a  front  surface,  a  rear  surface 
and  two  external  side  surfaces  for  protecting  the 
measuring  means  (203—208)  from  impacts  sub- 
stantially  along  said  transversal  direction  and 
from  impacts  substantially  along  a  direction  per- 
pendicular  to  the  transversal  direction  and  to  the 
longitudinal  axis. 

8.  A  snap  gauge  according  to  any  one  of  claims 
5  to  7,  characterized  in  that  said  protective 
element  (40;  240)  has  two  outwardly  bent  ends 
(302,  302')  arranged  longitudinally  apart  from  the 
free  ends  of  the  movable  arms  (3,  4;  203,  204)  for 
protecting  the  movable  arms  (3,  4;  203,  204)  and 
the  feelers  (7,  8;  207,  208)  from  impacts  along  a 
direction  parallel  to  said  longitudinal  axis  and 
wherein  the  gauge  further  comprises  two 
additional  protective  elements  (45;  245,  245') 
coupled  to  said  outwardly  bent  ends  (302,  302') 
for  protecting  the  movable  arms  (3,  4;  203,  204) 
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Langsrichtung  von  den  freien  Enden  der  bewegli- 
chen  Arme  (3,  4;  203,  204)  weg  erstrecken,  urn  die 
beweglichen  Arme  (3,  4;  203,  204)  und  die  Fuhler 
(7,  8;  207,  208)  gegen  Stofte  zu  schutzen,  die  in 

5  einer  Richtung  parallel  zur  Langsachse  auftreten, 
und  daft  das  Meftgerat  zwei  zusatzliche  Schutze- 
lemente  (45;  245,  245')  aufweist,  die  mit  den  nach 
auften  gebogenen  Enden  (302,  303')  verbunden 
sind,  um  die  beweglichen  Arme  (3,  4;  203,  204) 

to  und  die  Fuhler  (7,  8;  207,  208)  gegen  Stofte  zu 
schutzen,  die  in  einer  Richtung  parallel  zur  Langs- 
achse  auftreten  und  daft  die  zusatzlichen  Schutze- 
lemente  (245,  245')  gegenuber  den  gebogenen 
Enden  (302,  302')  im  wesentlichen  langs  der 

15  Querrichtung  einstellbar  sind  und  Abschnitte 
(305,  305')  aufweisen,  die  das  Einfuhren  des 
Meftgerats  auf  die  zylindrische  Oberflache  des 
Werkstuckes  (9;  209)  erleichtern. 

9.  Schnappmeftgerat  nach  einem  der  Anspru- 
20  che  1  bis  8,  dadurch  gekennzeichnet,  daft  die  V- 

fdrmige  Einrichtung  (60)  einen  mit  dem  bewegli- 
chen  Verbindungs-  und  Einstellelement  (70)  ver- 
bundenen  Block  (61)  aufweist  und  daft  zwei  V- 
formige  Elemente  (62,  63)  entfernbar  an  dem 

25  Block  (61)  befestigt  sind. 

Revendications 

1.  Calibre  de  tolerance  destine  a  verifier  les 
30  dimensions  de  pieces  (9,  209)  ayant  une  surface 

cylindrique,  comprenant  un  dispositif  de  support 
(2,  30;  202,  230),  un  dispositif  de  reference  ayant 
un  element  de  reference  en  V  (60;  260)  destine  a 
cooperer  avec  la  surface  cylindrique  de  la  piece 

35  (9;  209),  le  dispositif  de  reference  delimitant  un 
axe  geometrique  longitudinal,  un  dispositif  de 
connexion  (70;  270)  destine  a  coupler  I'element 
de  reference  (60;  260)  au  dispositif  de  support 
(30;  230),  et  un  dispositif  de  mesure  (3—8; 

40  203—208)  ayant  deux  palpeurs  (7,  8;  207,  208) 
mobiles  par  rapport  au  dispositif  de  support  (2, 
30;  202,  230)  en  direction  sensiblement  transver- 
sale  a  I'axe  lontitudinal  est  destines  a  etre  au 
contact  de  la  piece  (9;  209),  et  un  dispositif  a 

45  transducteur  (20—22;  227)  associe  aux  paipeurs 
(7,  8;  207,  208)  et  destine  a  transmettre  un  signal 
qui  depend  de  la  distance  comprise  entre  les 
palpeurs  (7,  8;  207,  208),  caracterise  en  ce  que  le 
dispositif  de  connexion  comporte  un  element 

so  mobile  de  connexion  et  de  reglage  (70;  270) 
couple  par  vissage  a  I'element  en  V  (60;  260)  et  au 
dispositif  de  support  (30;  230)  afin  qu'il  permette 
le  reglage  de  la  position  de  I'element  en  V  (60; 
260)  suivant  I'axe  longitudinal,  le  calibre  de  tole- 

55  ranee  comportant  en  outre  un  dispositif  de  gui- 
dage  (76;  276,  276')  fixe  par  rapport  au  dispositif 
de  support  (30;  230)  et  cooperant  avec  I'element 
en  V  (60;  260)  afin  qu'il  guide  I'element  en  V  (60; 
260)  suivant  I'axe  longitudinal,  tout  en  empechant 

60  sa  rotation  autour  de  cet  axe  longitudinal. 
2.  Calibre  de  tolerance  selon  la  revendication  1, 

caracterise  en  ce  que  I'element  mobile  de  con- 
nexion  et  de  reglage  comporte  une  tige  (70;  270) 
disposee  suivant  I'axe  longitudinal,  la  tige  (70; 

65  270)  etant  associee,  par  I'intermediaire  d'accou- 

(60;  260)  einen  Langssitz  (255,  255')  definiert,  um 
ein  freies  Ende  des  Fuhrungsbolzens  (76;  276, 
276')  aufzunehmen. 

4.  Schnappmeftgerat  nach  Anspruch  2,  dadurch 
gekennzeichnet,  daft  die  Gewindeverbindungen 
mit  Gewindeeinsatzen  (74,  75)  versehen  sind. 

5.  Schnappmeftgerat  nach  einem  der  Ansprii- 
che  1  bis  4,  dadurch  gekennzeichnet,  daft  es  ein 
im  wesentlichen  U-formiges  einstiickiges  Bauteil 
(1;  201)  mit  einer  Basis  (2;  202)  als  Teil  der 
Trageinrichtung  (2,  30;  202,  230)  und  zwei  Schen- 
kel  aufweist,  welche  bewegliche  Arme  (3,  4;  203, 
204)  bilden,  wobei  jeder  Arm  um  eine  Drehachse 
drehbar  ist,  die  von  einem  nachgiebig  verformba- 
ren  Abschnitt  (5,  6;  205,  206)  in  jedem  der  Schen- 
kel  gebildet  ist,  daft  die  verformbaren  Abschnitte 
(5,  6;  205,  206)  und  die  beweglichen  Arme  (3,  4; 
203,  204)  Teile  der  MeSeinrichtung  (3—8; 
203—208)  sind,  und  daft  die  Fuhler  (7,  8;  207,  208) 
einstellbar  an  den  freien  Enden  der  beweglichen 
Arme  (3,  4;  203,  204)  befestigt  sind,  daft  die 
Trageinrichtung  (2,  30;  202,  230)  ferner  ein 
zwischenelement  (30;  230)  aufweist,  das  an  der 
Basis  (2;  202)  des  einstuckigen  Bauteils  (1;  201) 
befestigt  und  mit  dem  Verbindungs-  und  Einstel- 
lelement  (70;  270)  verbunden  ist  und  daft  das 
Meftgerat  ein  im  wesentlichen  U-formiges  Schut- 
zelement  (40;  240)  mit  einer  an  dem  Zwischenele- 
ment  (30;  230)  befestigten  Basis  und  zwei  Schen- 
keln  aufweist,  die  sich  neben  und  innerhalb  der 
Schenkel  des  einstuckigen  Bauteils  (1;  201) 
erstrecken. 

6.  Schnappmeftgerat  nach  Anspruch  5,  gekenn- 
zeichnet  durch  zwei  im  wesentlichen  L-formige 
Verbindungselemente  (10,  13;  210,  213),  die 
jeweils  an  einem  Schenkel  (11,  14;  211,  214)  der 
Meftarme  (3,  4;  203,  204)  befestigt  sind  und  daft 
die  Wandlereinrichtung  (20  —  22;  227)  zwei  Wand- 
ler  aufweist,  deren  erste  Elemente  (20;  224,  225) 
an  der  Basis  (2;  202)  des  einstuckigen  Bauteils  (1  ; 
201)  und  deren  zweite  Elemente  (21,  22; 
221  —  223)  jeweils  mit  den  anderen  Schenkeln  der 
L-formigen  Verbindungselemente  (10,  13;  210, 
213)  befestigt  sind,  wobei  die  zweiten  Elemente 
(21,  22;  221  —  223)  der  Wandler  im  wesentlichen 
parallel  zur  geometrischen  Langsachse  beweglich 
sind. 

7.  Schnappmeftgerat  nach  Anspruch  5  oder  6, 
dadurch  gekennzeichnet,  daft  an  der  Trageinrich- 
tung  (2;  202)  zur  handischen  Verwendung  des 
Meftgerats  ein  Handgriff  (82;  282)  befestigt  ist 
und  daft  zwei  Halbschalen  (300,  301  )  als  Schutz  an 
der  Trageinrichtung  (202,  230,  240)  befestigt  sind, 
die  eine  im  wesentlichen  geschlossene  Abdek- 
kung  mit  einer  Vorderseite,  einer  Riickseite  und 
zwei  aufteren  Seitenflachen  bilden,  zum  Schutz 
der  Mefteinrichtung  (203—208)  gegen  Stofte,  die 
im  wesentlichen  in  Richtungen  in  Querrrichtung 
auftreten  und  gegen  Stofte,  die  im  wesentlichen 
rechtwinklig  zur  Querrichtung  und  zur  Langs- 
achse  auftreten. 

8.  Schnappmeftgerat  nach  einem  der  Ansprii- 
che  5  bis  7,  dadurch  gekennzeichnet,  daft  das 
Schutzelement  (40;  240)  zwei  nach  auften  gebo- 
gene  Enden  (302,  302')  aufweist,  die  sich  in 
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seule  piece  (1;  201)  et  des  seconds  elements  (21, 
22;  221—223)  fixes  respectivement  aux  autres 
branches  des  elements  de  connexion  en  L  (10,  13; 
210,  213),  les  seconds  elements  (21,  22;  221—223) 

5  des  tranducteurs  etant  mobiles  en  direction  sensi- 
blement  parallele  a  I'axe  longitudinal. 

7.  Calibre  de  tolerance  selon  la  revendication  5 
ou  6,  caracterise  en  ce  qu'il  comporte  une  poi- 
gnee  (82;  282)  fixee  au  dispositif  de  support  (2; 

w  202)  et  destinee  a  permettre  ('utilisation  manuelle 
du  calibre,  et  deux  demicoquilles  protectrices 
(300,  301)  fixees  au  dispositif  de  support  (202, 
230,  240)  et  destinees  a  delimiter  une  enveloppe 
pratiquement  fermee  ayant  une  surface  avant, 

15  une  surface  arriere  et  deux  surfaces  laterales 
externes  et  destinees  a  proteger  le  dispositif  de 
mesure  (203  —  208)  contre  les  chocs  ayant  prati- 
quement  la  direction  transversale  et  contre  les 
chocs  ayant  pratiquement  une  direction  perpendi- 

20  culaire  a  la  direction  transversale  et  a  I'axe  longi- 
tudinal. 

8.  Calibre  de  tolerance  selon  I'une  quelconque 
des  revendications  5  a  7,  caracterise  en  ce  que 
I'element  de  protection  (40;  240)  a  deux  extre- 

25  mites  coudees  vers  I'exterieur  (302,  302')  dispo- 
sees  longitudinalement  en  etant  separees  des 
extremites  libres  des  bras  mobiles  (3,  4;  203,  204) 
afin  que  les  bras  mobiles  (3,  4;  203,  204)  et  les 
palpeurs  (7,  8;  207,  208)  soient  proteges  contre  les 

30  chocs  ayant  une  direction  parallele  a  I'axe  longitu- 
dinal,  et  le  calibre  comporte  en  outre  deux  ele- 
ments  supplementaires  de  protection  (45;  245; 
245')  couples  aux  extremites  coudees  vers  I'exte- 
rieur  (302,  302')  et  destines  a  proteger  le  bras 

35  mobiles  (3,  4;  203,  204)  et  les  palpeurs  (7,  8;  207, 
208)  contre  les  chocs  ayant  une  direction  parallele 
a  I'axe  longitudinal,  les  elements  supplemen- 
taires  de  protection  (245,  245')  etant  reglables  par 
rapport  aux  extremites  coudees  (302,  302')  prati- 

40  quement  dans  la  direction  transversale  et  delimi- 
tant  des  parties  (305,  305')  destinees  a  faciliter 
I'introduction  du  calibre  vers  la  surface  cylindri- 
que  de  la  piece  (9;  209)  a  verifier. 

9.  Calibre  de  tolerance  selon  I'une  quelconque 
45  des  revendications  1  a  8,  caracterise  en  ce  que 

I'element  en  V  (60)  comporte  un  bloc  (61  )  couple  a 
I'element  mobile  de  connexion  et  de  reglage  (70) 
et  deux  elements  en  V  (62,  63)  fixes  de  fagon 
amovible  au  bloc  (61). 

50 

plements  visses,  a  I'element  en  V  (60;  260)  et  au 
dispositif  de  support  (30;  230). 

3.  Calibre  de  tolerance  selon  la  revendication  2, 
caracterise  en  ce  que  le  dispositif  de  guidage 
comporte  une  tige  de  guidage  (76,  276,  276')  fixee 
par  rapport  au  dispositif  de  support  (30;  230), 
I'element  en  V  (60;  260)  delimitant  un  siege 
longitudinal  (255,  255')  destine  a  loger  une  extre- 
mite  libre  de  la  tige  de  guidage  (76;  276,  276'). 

4.  Calibre  de  tolerance  selon  la  revendication  2, 
caracterise  en  ce  que  les  accouplements  visses 
comportent  des  elements  rapportes  filetes  (74, 
75). 

5.  Calibre  de  tolerance  selon  I'une  quelconque 
des  revendications  1  a  4,  caracterise  en  ce  qu'il 
comporte  un  organe  en  une  seule  piece  (1;  201) 
ayant  pratiquement  une  configuration  en  U,  I'or- 
gane  en  une  seule  piece  (1;  201)  comprenant  une 
base  (2;  202)  qui  fait  partie  du  dispositif  de 
support  (2,  30;  202,  230)  et  deux  branches  delimi- 
tant  des  bras  mobiles  (3,  4;  203,  204)  pouvant 
tourner  chacun  autour  d'un  axe  de  rotation  deli- 
mite  par  une  partie  elastiquement  deformable  (5, 
6;  205,  206)  dans  chacune  des  branches,  les 
parties  deformables  (5,  6;  205,  206)  et  les  bras 
mobiles  (3,  4;  203,  204)  faisant  partie  du  dispositif 
de  mesure  (3—8;  203—208)  et  les  palpeurs  (7,  8; 
207,  208)  etant  fixes  de  fagon  reglable  aux  extre- 
mites  libres  des  bras  mobiles  (3,  4;  203,  204),  le 
dispositif  de  support  (2,  30;  202,  230)  comportant 
en  outre  un  element  intermediaire  (30;  230)  fixe  a 
la  base  (2;  202)  de  I'organe  en  une  seule  piece  (1  ; 
201)  et  couple  a  I'element  de  connexion  et  de 
reglage  (70;  270),  et  le  calibre  comporte  en  outre 
un  element  de  protection  (40;  240)  ayant  une 
forme  pratiquement  en  U,  comprenant  une  base 
fixee  a  I'element  intermediaire  (30,  230)  et  deux 
branches  adjacentes  aux  branches  de  I'organe  en 
une  seule  piece  (1,  201)  et  place  a  I'interieur  par 
rapport  a  ces  branches. 

6.  Calibre  de  tolerance  selon  la  revendication  5, 
comprenant  en  outre  deux  elements  de  con- 
nexion  (10;  13;  210,  213)  ayant  pratiquement  une 
forme  en  L,  fixes  respectivement  par  une  pre- 
miere  branche  (11,  14;  211,  214)  aux  bras  de 
mesure  (3,  4;  203,  204),  et  le  dispositif  a  transduc- 
teur  (20—22;  227)  comporte  deux  transducteurs 
ayant  des  premiers  elements  (20;  224,  225)  qui 
sont  fixes  a  la  base  (2;  202)  de  I'organe  en  une 
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