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ABSTRACT OF THE DISCLOSURE 
A piezoelectric crystal is arranged between the mount 

ing sleeve of a standard micrometer and an auxiliary 
mounting sleeve ?xed 'to a mounting structure, and the 
dimension of the piezoelectric member is variable in the 
direction of relative motion of the micrometer spindle so 
that a voltage applied to the piezoelectric member changes 
the distance between the mounting structure and the mi 
crometer sleeve for ?ne adjustment of the micrometer. 

THE INVENTIVE IMPROVEMENT 

Mechanical micrometers adjustable to .0001 inch are 
generally known and are suitable for manual use. How 
ever, in some circumstances, and particularly in optical 
equipment, such micrometers are clamped in place in a 
mounting structure, and even ?ner adjustments are de 
sirable. The invention recognizes the possibility of achiev 
ing such ?ner adjustments with a piezoelectric member ar 
ranged in series with the micrometer, and the invention 
aims to accomplish this with a simple and convenient 
adaptation of conventional micrometers so they are inter 
changeable with standard micrometers. 

SUMMARY OF THE INVENTION 

A conventional micrometer has a mounting sleeve and 
a movable spindle, and the invention adds a member ?xed 
to a mounting structure and a piezoelectric member hav 
ing one region engaging the ?xed member and another 
region secured in place relative to the micrometer sleeve. 
The dimension of the piezoelectric member between such 
regions is variable in the direction of relative motion of 
the spindle, and a voltage is applied to the piezoelectric 
member for varying this dimension to adjust the distance 
between the micrometer sleeve and the mounting struc 
ture for ?ne adjustment of the micrometer. 

Drawings: 
FIGS. 1 and 2 show partially schematic, elevational 

views of alternative embodiments of the inventive electro 
micrometer; and 
FIG. 3 is a partially schematic, partially sectioned, ele 

vational view of another preferred embodiment of the in 
ventive electro micrometer. 

DETAILED DESCRIPTION 

Conventional micrometers as best shown in FIG. 1, 
include a mounting sleeve 12 and a thimble or body 10 
that is mechanically adjustable to position movable spin 
dle 11. Sleeve 12 can be clamped in a C-shaped frame such 
as illustrated in FIG. 2 to form a caliper micrometer, 
or can be clamped in other mounting structures where 
movement of spindle 11 would be useful. Such structures 
include equipment such as optical devices where move 
ment of spindle 11 positions mirrors, lenses, or other 
elements. The inventive electro micrometer has a ?ner ad 
justment capacity than can be sensed in manual operation, 
but is useful for precision adjustment from a mounting 
structure. 
As schematically arranged in FIG. 1, clamping sleeve 

12 of a micrometer is clamped in arm 13, and a piezo 
electric member 14 is secured between arm 13 and mount~ 
ing bracket 15 which is fastened to a mounting structure 
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17 by screw 16. A voltage source 18 applies voltages to 
piezoelectric member 14 to change its dimension in the 
direction of movement of spindle 11 so that the distance 
between mounting structure 17 and micrometer sleeve 12 
is adjustable with the applied voltage for ?ne adjustment 
of the micrometer. Coarse adjustment is obtained in the 
usual way by turning thimble 10. 

FIG. 2 shows a caliper micrometer schematically ar 
ranged according to_ the invention. Arm 21 of C-frame 20 
is clamped to the mounting sleeve of the micrometer so 
that thimble 10 can be turned to position spindle 11. The 
arm 23 of frame 20‘ carrying anvil 22 is secured to the 
mounting structure 39, and piezoelectric member 19 is 
secured between arms 21 and 23 in frame 20. Voltage 
from source 24 adjusts the dimension of piezoelectric 
member 19 in the direction of movement of spindle 11 
for ?ne adjustment of the micrometer. 

FIG. 3 shows an alternative preferred embodiment of 
the inventive electro micrometer using a conventional 
micrometer having a mounting sleeve 12, a thimble 10, 
and a movable spindle .11. A housing 25 is secured to 
micrometer mounting sleeve 12 to surround sleeve 12 and 
spindle 11, and an auxiliary clamping sleeve 26 is clamped 
and ?xed in place in mounting structure 28. A surface 
29 of ?xed member 26 extends inside surface 30 of hous 
ing 25, and surfaces 29 and 30 mutually engage and are 
relatively movable a small distance. An O-ring 31 in 
housing 25 is arranged adjacent surface 30 to engage sur 
face 29 to provide a seal and allow relative movement. 
Another O-ring 27 is arranged inside clamping sleeve 26 
to engage spindle 11 for a sealed and relatively movable 
?t. 
A piezoelectric member 32 of generally tubular form 

is arranged inside housing 25 to surround sleeve 12 and 
spindle 11 and be coaxial with housing 25 and ?xed mem 
ber 32 butt against surfaces of ?xed member 26 and hous 
member 26 and the inside of piezoelectric member 32 for 
?tting and centering. The axial ends of piezoelectric mem 
ber 22 butt against surfaces of ?xed member 26 and hous 
ing 25 as illustrated. Housing 25 and ?xed member 26 
are thus separated by the axial length of piezoelectric 
member 32. 
A resilient ground conductor 40 is arranged around 

sleeve 12 to engage the inside surface of piezoelectric ele 
ment 32 to ground such surface through sleeve 12, sleeve 
26, mounting structure 28, housing 25, and the grounded 
portion of a jack 35. Jack 35 in housing 25 leads in an 
insulated conductor 36 from voltage source 37 which is 
applied through lead 38 to the outside surface of piezo 
electric element 32. Piezoelectric element 32 is made so 
that its longitudinal or axial dimension in the direction of ‘ 
relative movement of spindle 11 is variable with the 
voltage applied from source 37. A change in the axial di 
mension of piezoelectric member 32 as a function of the 
applied voltage changes the distance between micrometer 
sleeve 12 and mounting structure 28 for ?ne adjustment 
of the micrometer. 
The ?xed member clamping sleeve 26 is preferably the 

same diameter and size as a conventional micrometer 
mounting sleeve 12 so that the resulting electro microm 
eter can be substituted for standard micrometers in exist 
ing equipment. The only dimensional differences in the 
inventive electro micrometer compared to conventional 
micrometers is a slight increase in overall length and max 
imum diameter necessitated ‘by housing 25. 

In operation, the inventive electro micrometer is se 
cured to a mounting structure 17, 28 or 39, and thimble 
11 is adjusted manually for coarse positioning of spindle 
11 to within .0001 inch of the desired position relative to 
such mounting structure. Then various voltages from re 
spective source 18, 26 or 37 are applied for ?ne adjust 
ment of the electro micrometer with the resolution of 
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spindle 11 relative to the mounting structure being to a 
precision as ?ne as 40 angstrom units. This allows‘ utra 
?ne adjustment of whatever measurement or movement 
is being attempted with spindle 11. 

Persons wishing to practice the invention should re~ 
member that other vembodiments and variations can be 
adapted to particular circumstances. Even though one 
point of view is necessarily chosen in describing and de 
?ning the invention, this should not inhibit broader or 
related embodiments going beyond the semantic orienta 
tion of this application but falling within the spirit of the 
invention. For example, those skilled in the art will ap 
preciate that piezoelectric crystals with different shapes, 
different housings, clamping or mounting sleeves, seals, 
etc. can be used within the spirit of the invention and that 
the inventive electro micrometer can be adapted to many 
speci?c uses and circumstances. 

I claim: 
1. In a micrometer having a mounting sleeve and a 

movable spindle, the improvement comprising an electri-‘ 
cally adjustable element arranged between said sleeve and 
a ?xed mounting structure, said element comprising: 

(a) a member ?xed to said mounting structure; 
(b) a piezoeelctric member having one region engaging 

said ?xed member; 
(c) means for securing another region of said piezo— 

electric member in place relative to said sleeve; 
(d) the dimension of said piezoelectric member be 
tween said regions being variable in the direction of 
relative motion of said spindle; and 

(e) means for applying a voltage to said piezoelectric 
member for varying said dimension to adjust the dis 
tance between said sleeve and said mounting struc 
ture for ?ne adjustment of said micrometer. 

2. The micrometer of claim 1 wherein said ?xed mem 
ber comprises a sleeve clamped to said mounting structure. 

3. The micrometer of claim 2 wherein said ?xedv mem-v 
ber surrounds said spindle. 

4. The micometer of claim 3 wherein said piezoelectric 
member is generally tubular and coaxial with said ?xed 
sleeve. ' 

5. The micrometer of claim 4 wherein said piezoelec 
tric member butts axially against a radial portion of said 
?xed member. 

6. The micrometer of claim 5 wherein an O-ring is ar 
ranged between an axial portion of said ?xed member and 
the inside of said piezoelectric member. 

7. The micrometer of claim 1 wherein said securing 
means comprises a housing attached to and coaxial with 
said micrometer sleeve. 

8. The micrometer of claim 7 wherein said piezoelec 
tric member is generally tubular and coaxial with said 
housing. 

9. The micrometer of claim 8 wherein one surface of 
said piezoelectric member is grounded, and a jack is ar 
ranged in said housing for an electrical conductor secured 
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to the other surface of said piezoelectric element to ap 
ply said voltage. 

10. The micrometer of claim 9 wherein a grounding 
conductor is disposed between the inside surface of said 
piezoelectric member and said micrometer sleeve, and 
said electrical conductor is secured to the outside surface 
of said piezoelectric member. 

11. The micrometer of claim 8 wherein said piezoelec 
tric member butts axially against a radial portion of said 
housing. 

12. The micrometer of claim 8 wherein said ?xed mem 
ber comprises a sleeve clamped to said mounting structure 
and surrounding said spindle. 

13. The micrometer of claim 12 wherein said ?xed 
member and said housing have mutually engaging and 
relatively movable surfaces. 

14. The micrometer of claim 13 wherein an O-ring is 
disposed between said ?xed member and said housing 
adjacent said mutually-engaging surfaces. 

15. The micrometer of claim 12 wherein opposite ends 
of said piezoelectric member butt axially against said ?xed 
member and said housing. 

16. The micrometer of claim 15 including an O-ring 
arranged between an axial portion of said ?xed member 
and the inside surface of said piezoelectric member. 

17. The micrometer of claim 16 wherein a grounding 
conductor is arranged ‘between said micrometer sleeve and 
the inside surface of said piezoelectric member and a jack 
is arranged in said housing for an electrical conductor 
secured to the outer surface of said piezoelectric member 
to apply said voltage. 

18. The micrometer of claim 17 wherein said ?xed 
member and said housing have mutually engaging and 
relative movable surfaces, and an O-ring is disposed be 
tween said ?xed member and said housing adjacent said 
mutually-engaging surface. 
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