A'heat transfer apparatus for processing a liquid (11, 41) continuously has
a positive nechanical drive for a set of vertical whip rods (14) each

di sposed in a vertical heat transfer tube (2). Each whip rod (14) is
free-standing on its lower end and is sufficiently flexible to conform
closely to the inner surface of the tube as it orbits. The orbital drive
propels the whip rod directly through a pair of horizontal, vertically
spaced plates (11, 12) that engage the rods (14)in | oose openings (27, 27")
that serve as fluid inlets fromthe drivezad ate. A notor (18) rotates a
drive shaft (17) coupled to at |east one of the drive plates (11, 12)

t hrough at | east one eccentric crank (16, 16'). Each plate (11, 12) can be

an opposed pair of plates (11,ddi)add tde d1ERRRIBsREeENtric drives
180[err] out of phase with one another [or _a self Dbal anci ng. Anot her form

of drive plate uses a rigid ci Aictieat FrARSTEIIPRIALYD FRS HRESSTIEG ng
sl eeves (27) Vi aa @aipgimbrkrmf 4u)r esntihbpusipposs el goysithiere i ng (11a).
Fluid distributi C S fr, e hel t n a
fixed plate (3) ’ggn"d“’tqﬁecaaulp%e‘lrﬁ.’ 98 8 \gtg{e: %i%%?%ééﬁ)ﬁﬁ%y%&e%ﬁg each
tube (2) througteachprbignasediined versicadsheabekranpier thbau¥er t ube end.
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seal s.
inner surface of the tube as it orbits. The orbital

drive propels the whip rod directly through a pair of
horizontal, vertically spaced plates (11, 12) that
engage the rods (14)in loose openings (27, 27’) that
serve as fluid inlets from the drive plate. A motor
(18) rotates a drive shaft (17) coupled to at least one
of the drive plates (11, 12) through at least one -
eccentric crank (16, 16’). Each plate (11, 12} can be
an opposed pair of plates (11, 11’) with a separate
eccentric drives 180° out of phase with one another for
a self balancing. Another form of drive plate uses a
rigid circular ring (1la) that mounts rod-engaging
sleeves (27) via a network of wires (11b) supported by
the ring (1la). Fluid distribution can also be from a
water supply (24) held between a fixed plate (3) and
the upper drive plate (11) with gravity feed to each
tube (2) through a properly sized inlet (25) opening in
the upper tube end. To isclate the heat transfer
process, various seals (52, 57) are used to transmit
rotary power through a housing (1) without conventional

rotary seals.
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