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Abstract: The diamond carriage system of a grating ruling engine was designed. The diamond lifter
part was installed on the plate which could be free to revolve around the saddle-shaped slider. The dia-
mond lifter part and the load-bearing part were separated by the hinge to reduce the error of the dia-
mond position caused by the saddle-shaped slider’s deformation and offset. The movement error of the
diamond carriage as well as its influence on the diamond position were analyzed, then a optical detec-
tion structure was proposed to measure the displacement of the diamond carriage relative to the guide

rail at the movement stage by a dual-frequency laser interferometer. The measuring results at the
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stage of about 70 mm show that the maximum displacement of the diamond carriage relative to the

guide rail is up to 60 nm in the ruling stage. As the diamond is constrained by the coatings, the error

of the diamond position is even more less. A diffraction grating with 70 mm X 70 mm area and 600 gr/

mm has been ruled with the changed diamond carriage and it shows a weaker stray light and good qual-

ity as compared with traditional gratings.

Key words: grating ruling engine; diamond carriage system; dual-frequency laser interferometer; de-

tection path
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Fig. 1 Image of mechanical system structure
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Fig. 2 Schematic diagram of the optical detection

structure
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Fig. 3 Physical figure of the diamond carriage and

the optical detection structure
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