
My history with Indicator Calibrators

     Cornerstone Metrology Service Inc. was established in 1983 and our first indicator calibrator was made
by Federal. It has a 0-1”  standard mic head with a approx. 4”  dia. wheel machined to fit over the barrel of
the mic head with .0001 graduations. The zero is set by rotating a metal bracket with a piece of wire used
for setting your zero point. It is limited to measuring 1”  travel indicators. The concept is simple and we still
employ this unit in our repair department. Our next indicator calibrator was an Mitutoyo calibration tester.
It uses a 2”  travel mic head and a 10:1 ratio bar that produces .00001 resolution but is limited to .200 “
travel. Not a simple design and we have to adjust or repair this unit almost every year. Mitutoyo also makes
a simpler unit that resembles a modified transfer stand employing a mic head  that was copied from the
Federal indicator calibrator. I used one of these simpler Mitutoyo calibrators and found it not only difficult
to use, but potentially inaccurate due to problems with cosine error, parallax error and spindle alignment. I
sold it on E-BAY. Federal makes a Ratio type calibrator that is similar to Mitutoyo’s.  It has a 1”  mic head,
a 10:1 ratio bar and a 2:1  position giving you .00001 x .100 & .00005 x .500. Starrett makes a unit that is
adjustable, however it is limited to 1”x .0001, still need bushings, is difficult to set zero or align for cosine
error. 
     I like the old style Brown & Sharpe and Ames units that were tilted for easy viewing and used a fixed
bushing method of controlling cosine error. The limitations are once again .0001 resolution x 1”  travel. By
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the way - THESE THINGS ARE HUGE.  The first indicator calibrator that I manufactured employed the
first generation of the Mitutoyo Digimatic 0-1”  O.D. micrometer with .00005 resolution. 10 years ago MTI
was not yet offering the digital mic head. I removed the fixed anvil and bolted a precision 1/2”  x 4”  long
bar that could be adjusted parallel to the  mic spindle and machined a bracket that would slide on the shaft.
Then used precision bushings to control the cosine error. It worked GREAT--- until I got on the job and
couldn’ t find the bushings. This unit was used for 5 years with NO problems.  It gave us .00005 x 1”  travel
and could be expanded to do 3”  of travel by indexing the indicator. I received numerous requests for this  
unit however I felt the research and development was incomplete. This unit was lost and our next unit was
designed using another 0-1”  Mitutoyo mic, however this time I employed a dove tail slide and a fixed post
to mount the indicator. Again it required bushings, had single view angle and was limited to 3”  travel.          
     When I was teaching a class on indicator calibration for the Navy I found they were using a simple
Mitutoyo calibrator. They told me they were interested in purchasing a second unit for another facility. I
told them my research and development was complete and I would be happy to build them a custom unit
that would out perform all of the ones I have described above.

My wish list for the Ultimate Indicator Calibrator.

1)     Digital Mic head with .000050 / .001mm resolution and SPC output for R&R calculations. THAT©S
NOT AVAILABLE ON ANY OTHER CALIBRATOR, THEY ARE INCH OR METRIC and do not have
SPC output.  An optional 2”x .00005 Mic Head is available with a rotating digital read out and non rotating
spindle for an additional $450.00.     
2)     Fixed “V”  for mounting of the indicator stem, not adjustable like other current models, eliminating the
need for bushings for the different size stems. The angle of the “V”  allows stem diameter from .200 to .500
without leaving the surface of the carbide anvil face. The fixed “V”  will be precision ground to be central
and parallel to the mic spindle. This subtracts cosine error for all dial indicators.
3)      Constructed with a base that is sturdy enough to handle even large bulky indicators.  It is FULLY
adjustable for viewing angle and for ease of use. Then make the “V”  post and the mic head post
interchangeable allowing placement of the mic head on the top or bottom and on the left or right side.
4)      Centerless grind the shaft with a < .0001 cylindricity assuring that the “V”  post position will
not cause cosine error.  Make the shaft hollow for storage of the test indicator adapter.
5)      Offer additional anvils to extend the capability of this unit to measure other things such as
a blade anvil, a point adapter for measuring wire crimps, a flat anvil to turn your MAC-10 into a bench mic
for pin gages,  or a ball anvil.  Someday I hope to adapt an indicator with a flat carbide anvil with adjustable
pressure for calibrating thread plug gages.
6)       By placing the fixed extension tip on a dial bore with the moving contact point against the
carbide face of the dial bore, it is possible to calibrate the dial bore indicator without removal.     
7)       By using the fully adjustable Axial Tool holder, you can calibrate all test indicators with
a post or a dove tail. With an adapter in the 1/2”  hole provided between the shaft and the “V”  you can
calibrate the Starrett 196 type indicator as well as the Brown and Sharpe equivalent.
8)     Make the entire unit small and light enough for field service. The MAC-10 weights under 7 pounds.
9)     Powder coat all of the ferris steel parts for protection from rust and corrosion. Since the MAC-10 is
built one at a time, color preferences are available.  This unit is powder coated silver vein.
10)    Make the unit affordable, reliable, accurate and SIMPLE.  Due to the fact that we build these one at a
time, the delivery is approximately 2-3 weeks, however we feel it is well worth the wait.  
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The precision ground “ V”
accepts any stem diameter
from .200 to .500. With     
longer  screws installed in 
the “ V”  clamp, you can     
mount stem diameters up  
to 1.200 ( Mikrokators ).   

 
Notice the 3 different positions shown above. You can stand it up with the mic. head on top or
bottom. You can lay it down and position the mic. head on the left or  r ight. You can tilt it back for  a
more comfor table viewing angle. The choice is yours and is only limited by the balance of the
components so that the unit will not fall over . Go ahead and exper iment, you may find that what is
good for  one person, is not optimum for  you.
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  Axial Tool holder  accepts
  most post dia. This is the
  Interapid .0005 test indicator .
  A dove tail post  adapter  is      
  not needed due  to the fact       
  that the Axial Tool holder         
  accepts all of  the test                
  indicator  dove tails.
  
          SEE BELOW

This is a Brown &  Sharpe
.0001 test indicator  that is
mounted on the dove tail at
the rear  of the indicator .
We are now checking the 
accuracy on the top of the
ball.

This is the same indicator  now mounted on
the dove tail on the top of the indicator . This
allows us to check the accuracy on the 
bottom of the ball. 
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Add $450.00 and get the    

optional 2”  mic head that allows the
digital read out to be rotated for  the

best viewing angle possible.

    LEFT OR RIGHT    
         HANDED ? 

NO PROBLEM

0-2”  x .000050 , 
Non rotating spindle,

SPC data output, 
inch / metric and zero  

buttons.
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Optional carry case to protect your 	��'!�	��'!�	��'!�	��'!�
sells for $49.95

Enough room to add an
additional Mic head
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Need Finer Resolution ?

Boeckeler Mic heads
are available in .00001”
and .00002”  Resolution
with measuring ranges

of 
1”  and 2”

The MTI and
FEDERAL calibrators

are limited to .200”
with the same
resolution !!

The Micrometer post is designed to accommodate all mic heads
with mounting diameters from .375”  to .750” . These mic heads

can be replaced in a few seconds without the need to
re-calibrate.
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NEED TO CALIBRATE A BORE GAGE ?
DON’T HAVE A SPECIAL SIZE BUSHING FOR THE STEM

DIAMETER OF A SUNNEN INDICATOR ?
SIMPLE SOLUTION IS THE MAC 10

LOCK THE EXTENSION ROD IN THE V
AND SET THE ZERO ON THE GAGE

AND THE MIC HEAD.

ROTATE THE MIC HEAD AND
COMPARE THE READINGS.

YOUR DONE !!
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