A Coriolis mass flow sensor includes a flow tube, a |ight source positioned
adj acent a first side of the flow tube and a |ight detector positioned

adj acent a second side of the flow tube. A drive device is operatively
situated relative to the flow tube for vibrating the flow tube, such that
the fl ow tube noves through a path defined between the |ight source and the
| ight detector. In other aspects of the invention, a Coriolis mass flow
sensor includes a flow tube and a fr5n§4héving the flow tube nmounted .
thereon. A drive device is operatively situated relative to the frame for
vibrating the frane and at | east one pick off sensor is situated relative

to the flow tube so asoffHrlBR M FiW HoNrrRoRLERE fl ow tube due to

Coriolis force. Qther aspects of the invention concern a straight-tube
Coriolis mass flow sensor. A flexible flow tube defines a generally |inear
flow path. A drive device is positioned to actuate the flow tube, and first
and second pick off sensors are posiABGRACEt the first and second ends of
the flow tube, respectively. The first and second pick off sensors output a
signal in responseCdrinlisonastelow eénsoh inciudesvat fidve tubd)exr digit souf@r paditienefior ce
established by a flow of naterial through the flow tube causes a phase
shift betweghhckitt: M5ONR oF tRAHIRM tube ¥ind B Bight! deflcto BQsiﬁ&ﬁ:ﬁ RadjaBint 4 s@dond SRIRSOT S .
of the flow tube. A drive device is operatively situated relative to the flow tube-for
s vibrating the flow tube, such that the flow tube moves through a path defined between the
light source and the light detector. In other aspects of the invention, a Coriolis mass flow
sensor includes a flow tube and a frame having the flow tube mounted thereon. A drive
device is operatively situated relative to the frame for vibrating the frame and at least one
pick off sensor is situated relative to the flow tube so as to mieasure the twist in the flow
10 tube due to Coriolis force. Other aspects of the invention concern a straight-tube Coriolis
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is positioned to actuate the flow tube, and first and second pick off sensors are positioned
at the first and second ends of the flow tube, respectively: The first and second pick off
sensors output a signal in respon&e to moverhent of the flow tube, wherein a Coriolis force
15 established by a flow of material through the flow tube causes a’ phase shift between the

signals output by the first and second pick off sensors.

Figure 1A & Figure 1B



