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Carriage-Rail Assembl y for High-Resolution Mechanical Positioning 
A carriage-rail assembly for a high-resolution me-

chanical positioner effects extreme resolution and 
position accuracy with very little friction, and is ap-
plicable to such apparatus as optical benches, inspec-
tion fixtures, machine tools, and photographic equip-
ment.
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Figure 1. Side View in Elevation 

The positioner has .a horizontal baseplate with a 
vertical mounting rod pressed into each of the four 
corners (Fig's. I and 2). A slide block of roughly 
the same area as the baseplate has a flange at each end 
and, in each corner, a hole through which a mounting 
rod slides. Above, close to, and parallel with the base-
plate is a pair of carriage tracks mounted in flanges 
projecting vertically from opposite ends of the base-
plate. A pair of positioning tracks, at a preselected 
angle from the horizontal, are mounted in flanges 
projecting vertically downward from opposite ends of 
the slide block. 

An actuating member is pierced by the carriage and 
positioning tracks along which the member slides.

The member is mechanically coupled to the slide block 
through the positioning tracks which are inclined at 
a preset angle relative to the horizontal carriage tracks. 
Thus, horizontal positioning of the actuating member 
vertically adjusts the position of the slide block relative 
to the actuating member and the baseplate. A coiled 
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Figure 2. Plan Multisectional View 

compression spring around a stud and between the 
baseplate flange and the actuating member keeps the 
latter in permanent contact with the steel ball in the 
end of a micrometer element, ensuring accuracy in the 
movement of the member. 

The height of the slide block is adjusted by rotating 
the micrometer. The ratio of the horizontal movement 
of the actuating member to the vertical movement of 
the slide block depends on the selected angle of inclina-
tion of the positioning tracks. With the angle at 45 deg, 
the ratio between the two motions is 1.0. As the angle 
approaches zero, the ratio approaches infinity. With 
the angle at 11 deg 30 nun, for example, the slide 
block's vertical motion is 0.200 in. for each 1.000 in. 
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This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned -rights.



of horizontal motion of the actuating member (and the 
micrometer element). 

Note: 
Requests for further information may be directed 

to:
Technology Utilization Officer 
Marshall Space Flight Center 
Code A&TS-TU 
Huntsville, Alabama 35812 
Reference: TSP70-10714

Patent status: 
Inquiries about obtaining rights for the commercial 

use of this invention may be made to: 
Patent Counsel 
Mail Code A&TS-PAT 
George C. Marshall Space Flight Center 
Marshall Space Flight Center, Alabama 35812 

Source: R. H. Bosworth and B. W. Roney of 
The Bendix Corp. 
under contract to

Marshall Space Flight Center 
(M FS-20908)
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