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Pressure free variable volume design with a single pump and three valves
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Actuator in pressure-free variable volume design with a single pump and two valves
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Mechanically actuated cassette free avs pumping design
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Cassette free pneumatically actuated AVS pump
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Mechanically actuated cassette free avs pumping design
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Mechanically actuated cassette free avs pumping design
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Mechanically actuated cassette free avs pumping design
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NORMAL DELIVERY SEQUENCE
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OCCLUSION DETECTION
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LEAKAGE DETECTION
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FAILED VALVE/BUBBLE DETECTION

— AVS PORT

VRABLE L T
VOLUNE

““““““““““““““““““

ACOUSTIC* PINCH *ACOUSTlC
SEAL VALVES SEAL

10

STANDARD IV

SETTUBING VARIABLE 2

VOLUME [[=52

MAGNITUDE

STAGE 1
_______ 300 400 500 600 700 800
'_ R FREQUENCY (k)
_________ \\\\\\\\\\\\\\\ é 0 5 X T T T T
COMPRESSIBLE/ = N\
AIR BUBBLE = N\ I
S 1T 2 3 4
SWEEP
PLUNGER WS
STAGE 2
COMPRESSED
AIR BUBBLE
. ARDETECTFALEDVALVE NOMINAL
=3 . . =30 . .
= .-‘AU-_ = I ../\’\hu
S (L o ™ S L e’ %
= 200 400 60 80 = 200 400 600 800
_ FREQUENCY (Hz) _ FREQUENCY (Hz)
Y <pamm Eof
=N = | .NAA .
= T2 3 4 = 1 92 3 4
= SWEEP = SWEEP

FIG.29




21/177

EMPTY RESERVOIR/UPSTREAM OCCLUSION
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NEGATIVE-PRESSURE VALVE CHECK
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