ABSTRACT This invention enbodies a |linear reciprocating actuator that is
powered by a nodified conventional brushless DC (BLDC) notor and conprises
a hollowspindle, alead screw, a nounting plate and a position feedback
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r)c/)t or. The I';E?scr eﬁ s made up of a threaded shaf ?agﬁﬂt%{’pﬁ'gaﬂﬁ?é i1 h
the internal thread of the hollow spindle, and an anti-rotating shaft that
has a cross-section that is shaped to prevent rotational notion when
fitted through fixed hole that has a matching profile. This hole forns
part no ! which is fixed to the stator of the BLDC notor. As the
rotor turns, the internal thread of the hollow spindle causes the | ead
screw to nove in a straight line along the rotor axis. Wen the | ead screw

reaches-t he. end.of  the. stroke the feedback st.em.i ncorporated in he
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opposite direction. The rotor switches direction again when the | ead screw

r eaches MOyBtng pliteAnd APositigndpedhack syusiemaridethndlopyaniedly hag apentewal thopdd ke
current .| i i 1) | i de ent t.akes up pr.eci ous
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i nvent i dre inasnainhiead ofitinghellehapindex e dh ngtifronting keafactauabon Bedectddn s i s
usef ul en tHe evice to be driven can onlﬁ be accessed through a snal
openi ngthag it §haped; 19 prepentcrpdatiopal mofign yhspiised through a fixed hole”that has a

matching profile. This hole forms part mounting plate which is fixed to the stator of the

BLDC motor. As the rotor turns, the internal thread of the hollow spindle causes the lead
screw to move in a straight line along the rotor axis. When the lead screw reaches the end of
the stroke, the feedback system incorporated into the drive electronics senses this position
and switches the direction of the revolving rotor. This causes the lead screw to move linearly
in the opposite direction. The rotor switches direction again when the lead screw reaches the
end of the opposing stroke and the cycle is repeated. Unlike current linear actuators which
utilize a slide component takes up precious space in addition to the nut and lead screw, this
linear actuator invention has only a single shaft extending from the actuator body. This is
useful when the device to be driven can only be accessed through a small opening, such as in

the case of a vacuum pump.
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