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Abstract

At the Muon Science Facility (MUSE) of the J-PARC project, the primary proton beamline will be a high-radiation
areca where hands-on maintenance cannot be performed. In the event where a vacuum connection must be broken
along the beamline for the purpose of maintenance, it will be impossible to do so manually. Therefore, in
collaboration with the Muon Science Laboratory, the Mechanical Engineering Center at KEK fabricated a remote-
controlled vacuum seal flange (the “KEK-MSL Model Pillowseal”). The pillowseal was originally developed at the
Paul Scherer Institute (PSI) in Switzerland, with further improvements were made at the Institute of Particle and
Nuclear Studies at KEK. In a pillowseal, the vacuum seal is achieved through the expansion of diaphragms and
bellows. However, the expansion of the bellows was limited in previous models due to the fact that the pillowseal was
only supported by a leaf spring. In the KEK-MSL model, the pillowseal is supported by two pantographs allowing
for greater expansion of the bellows and, consequently, a seal area that has a more stable contact to the flat mating
flange. Therefore, the misalignment and the tilting of the mating flange are less severe than in the original design.
Care must be taken such that the diaphragms of the pillowseals are not damaged during insertion. The diaphragms
are therefore designed to be attached at the center of a plug shield, and are contracted to within the thickness of the
plug shield before insertion. This ensures that the diaphragms are not damaged as long as the clearance defined by
the two mating flanges is large enough for the plug shield to pass through.

At MUSE, 24 pillowseals have been installed and are operational in the beamline.
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