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The present invention relates to an apparatus for con-
ditioning tobacco. More particularly, the invention re-
lates to an apparatus for controlling the moisture con-
tent of whole or comminuted tobacco leaves. Still more
particularly, the invention relates to improvements in to-
bacco conditioning apparatus of the type disclosed in
the copending application Ser. No. 411,788 of Koch et al.,,
filed Nov. 17, 1964, and assigned to the same assignee.

Said copending application Ser. No. 411,788 discloses
a conditioning apparatus wherein a continuous tobacco
stream is advanced through the chamber of a revolving
drier and is heated by two heating units the first of which
admits hot air at the upstream end of the chamber and
the second of which comprises heating coils extending
through the entire chamber. The heating action of the
first unit can be regulated by a first control unit whose
detectors determine the moisture content and certain
other characteristics of the tobacco stream prior to ad-
mission into the drier. A second control unit which regu-
lates the second heating unit comprises a detector which
measures the moisture content of tobacco after the to-
bacco stream issues from the chamber of the drier. It
was found that the conditioning action of hot air dis-
charged by the first heating unit is often ineffective in the
downstream part of the drier because the temperature of
air changes considerably on contact with tobacco par-
ticles in the upstream portion of the drier. Thus, the
heating action of the second heating unit is felt along the
full length of the drier but the first heating unit is effec-
tive mainly in the region adjacent to the inlet of the afore-
mentioned chamber. The just described conditioning ap-
paratus operates very satisfactorily if the moisture con-
tent of successive increments of the tobacco stream varies
gradually. However, if an increment having a first mois-
ture content is followed by an increment having a sub-
stantially higher or substantially lower moisture content,
the influence of the second heating unit upon the incre-
ments passing through the upstream portion of the drier
will not reflect the actnal moisture content of such in-
crements. This will be readily understood by bearing in
mind that the second heating unit is regulated by the
second control unit whose moisture detector, is located
downstream of the drier, i.e., at a greater distance from
the upstream portion than from the downstream portion
of the conditioning chamber in the drier. While the mois-
ture detector can be placed close to the outlet of the drier,
the conditioning chamber must have a certain length so
that the elements of the second heating unit, which extends
along the full length of the drier, might subject tobacco
in the upstream section of the conditioning chamber to
excessive or insufficient heating action, depending on the
moisture content of that increment which has caused the
downstream moisture detector to adjust the second heat-
ing unit.

Accordingly, it is an important object of the present
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invention to provide an apparatus for controlling the
moisture content of tobacco which is constructed and
assembled in such a way that unsatisfactory heating or
roasting of successive increments of a iravelling tobacco
stream is either eliminated or that the likelihood of un-
satisfactory heating is reduced to a minimum regardless
of whether the moisture content of successive increments
of the tobacco stream varies gradually or abruptly.

Another object of the invevntion is to provide the con-
ditioning apparatus with novel heating means and with
relatively simple, compact and reliable control units for
such heating means.

A further object of the invention is to provide a condi-
tioning apparatus which can be used for controlling the
moisture content of whole or comminuted tobacco leaves
and which can change the moisture content by full con-
sideration of two or more characteristics of the treated
material.

An additional object of the invention is to provide a
conditioning apparatus which can treat large quantities
of tobacco per unit of time.

A concomitant object of the invention is to provide
a novel method of conditioning a continuous travelling
tobacco stream.

Briefly stated, one feature of my present invention
resides in the provision of an apparatus for controlling the
moisture content of tobacco. The apparatus comprises
a drier defining a continuous conditioning chamber hav-
ing a plurality of adjoining sections including an up-
stream section and a downstream section, a feed for ad-
vancing a stream of moist tobacco into, through and from
the conditioning chamber so that the tobacco enters the
upstream section prior to entering the downstream sec-
tion, heating means including a first and a second adjust-
able heating unit for respectively heating tobacco in the
upstream and downstream sections of the conditioning
chamber, and first and second control means. The first
control means comprises first detector means for measur-
ing the moisture content of tobacco prior to admission of
such tobacco into the conditioning chamber and first ad-
justing means for adjusting, if necessary, one of the adjust-
able heating units in accordance with the result of such
measurement. The second control means comprises second
detector means for measuring the moisture content of to-
bacco subsequent to evacuation of tobacco from the con-
ditioning chamber and second adjusting means for ad-
justing, if necessary, the other adjustable heating unit in
accordance with the result of measurement furnished by
the second detector means. .

The novel features which are considered as character-
istic of the invention are set forth in particular in the
appended claims. The improved conditioning apparatus
itself, however, both as to its construction and its mode
of operation, together with additional features and ad-
vantages thereof, will be best understood upon perusal
of the following detailed description of certain specific
embodiments with reference to the accompanying draw-
ings, in which:

FIG. 1 is a diagrammatic partly sectional view of an
apparatus which embodies one form of the present inven-
tion; and

FIG. 2 illustrates a portion of a sécond apparatus.

FIG. 1 shows an apparatus which can be utilized for
conditioning tobacco leaves in comminuted or uncommi-
nuted condition. Tn the following description, the tobacco
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stream T whose particles ars conditioned in the apparatus
of FIG. 1 will be referred tc as a stream consisting of
shredded tobacco. The apparatus comprises five basic as-
semblies, namely, a drier 2 defining a continuous condi-
tioning chamber 2a, a feed including the parts 10, 12a,
16, 8, 26, 22 which serve to advance a continuous tobacco
stream T lengthwise into, through and beyond the con-
ditioning chamber 24, heating means including two adjust-
able heating units 30 and 58, 68, 62, 64, and an auxiiiary
heating unit 32 for conditioning tobacco in the chamber
Za, a first control unit 115 which can adjust one of the
adjustable heating units in response to determination of
one or more characteristics of the tobacco stream T prior
to entry of this stream into the chamber Za, and a second
control unit 116 which can adjust the Other adjustable
heating unit in response to determination of one or more
characteristics of the tobacco stream T after the stream
issues from the chamber 24.

Referring now to FIG. 1 in greater detail, the drier
2 is a rotary cylinder or drum whose axis is inclined
downwardly in a direction from the inlet 18 toward the
outlet of the conditioning chamber 2a so that the tobacco
stream T is compelled to advance in the direction indicated
by an arrow 1 as soon as the drier 2 begins to rotate.
Therefore, the motor 8 which is used to rotate the drier
2 can be said to constitute an element of the aforemen-
tioned feed which advances the tobacco stream length-
wise. The drier 2 is formed with a ring gear 3 and is sup-
ported by brackets 4 and 6. The gear 3 meshes with a
pinion 5 which is driven by the output shaft of the motor
8. This motor is preferably of the variable speed type,
or the motion transmitting connection between i's out-
put shaft and the pinion 5 may comprise a suitable variable
speed transmission as disclosed in U.S. Patent No. 3,039,-
201 to Esenwein.

The aforementioned feed further comprises a conveyor
belt 16 which can receive a continuous shower of shredded
tobacco from a distributor, hopper or other suitable
source, preferably in such a way that each successive
increment or unit length of the tobacco stream T contains
the same amount of shreds. The belt 18 showers the par-
ticles of the tobacco stream T onto a second conveyor belt
124 which cooperates with a detector in the form of a
weighing device 12 serving as a means for determining the
weight of successive increments of the tohacco stream
and for producing impulses whose magnitude is indicative
of the result of such measurement. Since the tobacco
stream T is preferably conveyed at a constant speed and
at a constant rate, the detector 12 will generate impulses
at regular intervals or continuously, and such impulses
are then utilized to adjust the heating action of the heat-
ing unit 36 whenever the rate of tobacco feed deviates
from a preselected optimum value. The detector 12 forms
part of the first control unit 115.

The control unit 115 also includes a vibrating trough
14 which receives the tobacco stream T from the belt
1Za and delivers the shreds into an inclined chute 16
forming part of the feed and discharging into the inlet
18 of the conditioning chamber 24, namely, into an up-
stream section 2A of the chamber which accommodates
the adjustable heating unit 30 and whose volume equals
about half the volume of the conditioning chamber.,

The trough 14 constitutes one component of a dielec-
tric moisture detector of the type disclosed, for example,
in the copending application Ser. No. 192,834 of Esen-
wein which is assigned to the same assignee. This detec-
tor is capable of determining variations in moisture con-
tent of successive increments of the tobacco stream T
and sends impulses which are utilized to adjust the ac-
tion of the heating unit 39 when the moisture content de-
viates from a preselected optimum value.

The feed also comprises a second inclined chute 29
which receives conditioned tobacco shreds from the down.-
stream section 2B of the chamber 2a. This downstream
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section 2B occupies the other half of the conditioning
chamber and accommodates the auxiliary heating unit 32.
The chute 2@ discharges onto a conveyor belt 22 which
latter, in turn, discharges into a vibrating trough 24 form-
ing part of the second control unit 116 and constituting
an element of a second dielectric moisture detector which
serves to determine the moisture content of successive
increments of the conditioned tobacco stream, ie., of
such increments which have been discharged from the
downstream section 2B of the conditioning chamber 2a.

A suction head 2§ is attached to the left-harnd end of
the drier 2 to evacuate from the section 2A speat heat-
ing medium which is supplied to the section 2B by the
adjustable heating unit 58-64. The suction head 26 is
connected with the suction side of a fan 28 or with an-
other suitable suction generating device.

The heating unit 3¢ includes a set of heating coils which
extend axially of the drier 2 and along the full length of
the section 2A. The coils of the heating unit 38 can be
said to constitute agitating vanes or blades which mix
the particles of the tobacco stream T during passage
through the section 2A so that each patricle or shred is
subjected to a satisfactory heating action. The coils of the
heating unit 3@ are connected to a header 30a which is
disposed in the interior of the suction head 26 and re-
ceives a heating medium, preferably saturated or unsatu-
rated steam, through a supply pipe 34 which contains
an adjustable valve 38 constituting the adjusting means
of the first control unit 115. A discharge pipe 84 serves
to evacuate spent steam after such steam has been
circulated through one or more coils of the heating unit
30. 1t is clear that the heating unit 30 may be replaced
by an adjustable electric heating unit without depart-
ing from the spirit of my invention. The valve 28 is
then replaced by a potentiometer or another suitable ad-
justing means which can influence the heating action of
the heating unit in the section 2A.

The auxiliary heating unit 32 comprises coils which
extend along the full length of the section 2B and agitate
the particles of the stream T of their way from the section
ZA into the chute 26. A supply pipe 36 conveys steam 1o
a header 32 of the heating unit 32, and a discharge pipe
86 evacuates spent steam. The supply pipe 36 contains
a steam valve 98¢ which can be adjusted by a handle 92.
The heating unit 32 can be replaced by an electric heat-
ing wunit.

The valve 38 in the supply pipe 34 of the adjustable
heating unit 3% can be adjusted by a servomotor 40. The
control unit 115 for the heating unit 3¢ further com-
prises a third detector 42 constituted by a pressure gauge
which is installed in the supply pipe 34 downstream of the
valve 38. This pressure gauge sends impulses to a trans-
ducer 44 which conveys output signals to a junction 50
in the electric circuit of the control unit 115. A second
transducer 46 receives impulses from the weighing device
12 and conveys output signals to the junction 50. The di-
electric moisture detector including the trough 14 sends
impulses to a third transducer 48 which converts such
impulses into suitable electric signals and conveys the
signals to the junction 50. The connection between the
junction 5@ and the servomotor 40 for the valve 38 in-
cludes two amplifiers 52, 54. The junction 50 is further
connected with the output of a rated value selecting or set-
ting device 56 which can be adjusted by a handle, push-
button, lever or an analogous actuating device 57.

The second adjustable heating unit 58-64 comprises a
blower 58 whose pressure side is connected with a supply
pipe 60 discarging into the outlet of the drier 2, i.e., into
the downstream end of the section 2B. The suction pipe
62 of the blower 58 has an open intake end which draws
air from the atmosphere and contains an electric heater
64 including one or more resistance wires. The adjusting
means for the heating unit including the just described
parts 58-64 includes a valve 6§ which can admit atmos-
pheric air into the suction pipe 62 downstream of the
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clectric heater 64, so that such air (admitted through a
nipple 67) influences the temperature of heated air enter-
ing the suction side of the blower 58. The valve 66 is ad-
justable by a servomotor 68.

The elements 66 and 68 form part of the second con-
trol unit 116 whose junction 72 is connected with a
transducer 80 receiving impulses from the dielectric
moisture detector including the trough 24. The junction
72 is further connected with a rated value setting device
74 controlled by an actuating device 88. Three amplifiers
78, 76, 70 connect the junction 72 with the servomotor
68 for the valve 66.

The numeral 77 denotes a further detector which meas-
ures the temperature of heated air flowing through the
supply pipe 60. This detector 77 is connected with the
input of the amplifier 76 through the intermediary of a
transducer 79. The amplifier 70 has a second output con-
nected with the input of a timer 82 which is connected
with the junction 72 by a conductor 87.

The operation of the apparatus shown in FIG. 1is as
follows:

The conveyor belt 10 receives a continuous shower of
shredded tobacco particles which form the stream T and
advance in the direction of the arrow la. The distributor
which feeds tobacco to the belt 18 is preferably adjusted
to deliver such tobacco at a uniform rate so that each
successive increment of the stream T preferably contains
the same amount of shreds. While advancing with the
upper stringer of the belt 124, such successive increments
of the tobacco stream T are weighed by the detector 12
and thereupon enter the trough 14 of the dielectric mois-
ture detector. This detector determines the moisture con-
tent of successive increments and sends impulses to the
transducer 48. The chute 16 then admits successive incre-
ments of the stream T into the inlet 18 of the condi-
tioning chamber 2a so that the stream advances first
through the upstream section 2A and thereupon through
the downstream section 2B. The motor § rotates the drier
2 at a constant speed whereby the coils of the heating
units 30, 32 agitate the tobacco shreds while such shreds
travel toward the chute 28. The inclination of the drier 2
causes the tobacco stream T to travel from the inlet 18
toward the right-hand end of the section 2B.

The heating unit 30 is effective in the upstream section
2A of the conditioning chamber 2a. The heating action
of this unit is determined by the control unit 115, ie.,
by the setting of the adjusting means (valve 38) which
admits steam to the header 30a at a rate determined by
the servomotor 40. This servomotor will adjust the valve
38 in accordance with the results of measurements carried
out by the dielectric moisture detector (trough 14) and
detector 12. In other words, the rate at which fresh
steam is admitted into the coils of the heating upit 30
(and hence the heating or roasting action of such coils)
depends on the moisture content of tobacco upstream of
the conditioning chamber 2a and on the weight of suc-
cessive increments of the stream T. The coils of the heat-
ing unit 3@ also heat the wall of the drier 2 so that the
shreds of the tobacco stream T are conditioned by con-
tact with the coils and by contact with the drier. Another
factor determining the setting of the valve 38 is the pres-
sure measured by the gauge 42 which sends impulses to
the transducer 44. This transducer, in turn, sends signals
that influence the operation of the servomotor 49. Tt wiil
be seen that the momentary setting of the valve 38 is a
function of several factors which are determined by the
detectors 12, 14 and 42. The servomotor 40 will adjust
the valve 38 only when the integrated signal transmitted
by the transducers 44, 46, 48 differs from the signal trans-
mitted by the rated value setting device 56. In other
words, the control unit 115 actually compares the joint
signal produced by the transducers 44, 46, 48 with the
signal produced by the device 56 and the valve 38 will
change the rate of steam admission into the distributor
30q only when the two signals do not cancel each other.
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A negative signal transmitted to the servomotor 40 will
cause the latter to reduce the rate of steam flow through
the supply pipe 34, and a positive signal will cause the
valve 38 to open a greater cross-sectional area of the
pipe 34 for admission of fresh steam. Each adjustment
of the valve 38 results in a change in steam pressure
immediately upstream of the distributor 30a, and such
changes are detected by the pressure gauge 42,

The particles of shredded tobacco in the chamber 2a
are further conditioned by hot air which is admitted by
the heating unit 58—64. The heating action of such air
depends on the setting of the adjusting means (valve 6§)
which regulates the admission of relatively cool atmos-
pheric air through the nipple 67. The rated value setting
device 74 of the second control unit 116 can be adjusted
in such 2 way that the heating action of air admitted by
the supply pipe 60 has little or no effect on tobacco
shreds in the upstrcam section 2A of the conditioning
chamber 2a. In other words, air admitted by the supply
pipe 60 will actually condition tobacco shreds only in the
downstream section 2B of the chamber 24. The air flowing
countercurrently through the section 2A then merely with-
draws vapors which develop in response to drying of
tobaceo shreds by the heating unit 30. Of course, the set-
ting of the device 74 can also be such that hot atir admitted
by the supply pipe 60 contributes considerably to the heat-
ing and drying action of the control unit 30, ike., that the
temperature of air admitted by the pipe 690 is sufficiently
high on entry of such air into the upstream section 2A
to influence the roasting of tobacco shreds immediately
after such shreds enter the drier. When the control unit
116 canses its valve 66 to reduce considerably (or to ter-
minate) the inflow of cool air through the nipple 67, the
conditioning action of the heating unit 58-64 is super-
imposed upon the conditioning action of the heating unit
39 so that both heating units influence the drying action
in the upstream section 2A of the chamber 2a4. Re gardless
of the exact setting of the valve 66, the heating unit 58-64
invariably influences the drying action in the downstream
section 2B so that the drying action in each section of the
chamber 2a is controlled by an adjustable heating unit
whereby one of these adjustable heating units can but
need ot be effective in the area which is heated by the
other heating unit. When the heating action of air admitted
by the supply pipe 60 is felt only in the section 2B, the
unit 115 controls the heating action in the section 2A
and the unit 116 controls the heating action only in the
section 2B. This is of considerable advantage for reasons
which were outlined hereinabove. All that the person in
charge has to do is to adjust the device 74 by means of
the handle 88 to select the preferred mode of operation in
connection with a certain type of tobacco having a certain
moisture content and being fed at a certain rate. The
adjustment can be carried out while the apparatus is in
actual use.

The adjusting action of the control unit 116 is such that
the valve 66 lis caused to reduce the admission of un-
heated air via nipple 67 when the detector including the
trongh 24 determines that the moisture content of tobacco
leaving the conditioning chamber 2a is too high. In other
words, air flowing in the supply pipe 6¢ then consists
mainly of air which has been heated by the electric
heater 64.

The amplifier' 70 sends signals to the timer 82 which
serves as a damper to prevent sudden variations in the
temperature of air in the supply conduit §0. Signals trans-
mitted from the amplifier 70 are delayed by the timer 82
and such signals prevent abrupt changes in the intensity of
signals transmitted to the amplifier 78.

The timer 82 preferably comprises a capacitor and emits
delayed signals whose amplitude is inversely proportional
to the output potential of the amplifier 70. This interrupts
the adjustment of the servomotor 68 by an interval which
corresponds to the constant of the timer 82. Such constant
is preferably proportional to the length of an interval
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which elapses between an adjustment of the valve 66 and
the moment when the detector including the trough 24
detects changes in moisture content in response to such
adjustment.

Bach adjustment of the valve 66 and the resultant
change in the temperature of fluid in the supply conduit
60 is sensed by the detector 77 which sends impulses
to the transducer 79 and the signals emitted by the trans-
ducer 79 also produce a damping action upon the adjust-
ments cf the servomotor 68 and valve 66.

In the embodiment of FIG. 1, the auxiliary heating unit
32 is not adjustable by the control unit 115 and/or 116.
Its valve 80 is adjustable by hand (handle 92) and the
position of such valve then remains unchanged. The heat-
ling action of the unit 32 is superimposed upon the heating
action of the adjustable heating unit 58-64. The adjust-
ment of the valve 98 can be made in dependency on the
moisture content of tobacco upstream or downstream of
the conditioning chamber 2a. It will be seen that successive
increments of the tobacco stream T passing through the
downstream section 2B are subjected to a constant heating
action 'of the auxiliary unit 32 and also to a variable
heating action of the unit 58-64. The current of hot air
admitted by the supply conduit 60 flows countercurrent to
he tobacco stream T and is withdrawn by the fan 28
through the suction head 26.

It is clear that the electric control units 115, 116 may
be replaced by other types of control units. For example,
the servomotor 46 and/or 68 can be adjusted by mechani-
cal, pneumatic or hydraulic means without departing from
the spirit of the present invention.

It is equally clear that the conditioning chamber 2a of
the drier 2 may be subdivided into three or more sections
in each of which the tobacco stream is treated by one or
more auxiliary and/or adjustable heating units. Each ad-
justable heating unit can be controlled by a separate con-
trol unit 115 and/or 116. Regardless of the number of
adjustable heating units, the action of the heating unit or
units for conditioning tobacco in the upstream section or
sections of the conditioning chamber is preferably regu-
lated by a control unit whose detector or detectors deter-
mine the characteristics of tobacco prior to admission into
the drier. At least one downstream heating unit is pref-
erably regulated by a control unit whose detector or detec-
tors determine the characteristics of tobacco in a zone
located past, ie., downstream of the drier.

A very important advantage of my conditioning appa-
ratus is that the chamber 2a of the drier 2 is continuous,
ie., that the duier is a one-piece cylinder. In certain con-
ventional apparatus, for example, in the apparatus dis-
closed in U.S. Patent No. 2,768,629 to Maul, the tobacco
stream is conveyed through a plurality of separate driers
each of which is equipped with its own heating unit. Such
constructions are rather bulky and their heating units con-
sume more energy. A subdivision of chambers in such
separate driers into upstream or downstream sections is
not disclosed.

Contrary to the teaching in the aforementioned co-
pending application Ser. No. 411,788 of Koch et al., the
heating unit 58-64 of my conditioning apparatas conveys
a current of heated air to the downstream end of the
conditioning chamber 24 and such air is thereupon with-
drawn by the suction head 26 at the inlet 18 so that air
flows counter to the direction of the tobacco stream T.
This is of advantage in treatment of many types of
tobacco because the quality of tobacco is improved if
the substances which are expelled in response to roasting
are compelled to remain in contact with the tobacco par-
ticles -along the full length of the conditioning chamber.
The curve indicating the drop in temperature of a current
of air flowing countercurrent to the tobacco stream is a
substantially straight line, i.e., the air is cooled gradually
because the air current admitted by the supply pipe 60
and flowing toward the suction head 26 exchanges heat
with successive increments of tobacco whose temperature
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increases in a direction toward the pipe 60. As stated
before, the temperature and quantity of heating medinm
admitted by the pipe 60 can be readily selected in such
a way that the heating action of this medium is felt
mainly or exclusively in the downstream section 2B of
the conditioning chamber 2a, namely, in the section
nearer to the detector including the trough 24 which con-
trols the temperature of the heating medium. In other
words, and if the heating unit 58-64 is effective only in
the section 2B, it will properly condition the tobacco
stream as long as the moisture content of successive in-
crements does not change without any transition, ie., if
the moisture content of the increment located in the range
of the detector including the trough 24 is not substantially
different from the moisture content of the increment
passing through the section 2B.

The provision of the auxiliary heating unit 32 con-
tributes to more economical operation of the conditioning
apparatus. The auxiliary unit 32 takes care of such heat-
ting action which is always necessary in the section 2B
so that the heating unit 58-64 takes care only of such
heating which is necessary in addition to the heating
action of the unit 32. This enables the unit 58-64 to
operate with lesser quantities of heated air and to respond
more rapidly to eventual fluctuations in the moisture
content.

The function of the detector 12 is to enhance the
accuracy of the control unit 115 because this control unit
adjusts its valve 38 by full consideration of the moisture
content and also by full consideration of eventual fluctua-
tions in the weight of successive increments of the tobacco
stream T.

FIG. 2 illustrates a portion of a modified conditioning
apparatus wherein the heating unit 32 (only the supply
pipe 36 of this heating unit is actually shown) .is adjus-
table by the servomotor 68 of the control unit 116. The
servomotor 68 controls a steam valve 118 which replaces
the valve 90 of FIG. 1. The construction of the heating
unit 36 and control unit 115 (not shown) is the same
as in the apparatus of FIG. 1. In this embodiment of my
invention, the heating unit 58-64 can be omitted or, if
provided, constitutes an auxiliary heating unit whose
valve 66 is adjusted once and then remains in selected
position in the same way as described in connection with
the valve 99 of FIG. 1.

In the apparatus of FIG. 2, the heating action of the
unit including the supply pipe 36 is felt solely in the
downstream section of the conditioning chamber and
the heating unit 30 (not shown in FIG. 2) is effective
in the upstream section. If the heating unit 58-64 is not
used in the apparatus of FIG. 2, the suction fan 28 serves
only as a means for withdrawing vapors and its suction
head 26 can be connected to the downstream end of the
drier 2. It is equally possible to provide two suction heads
26 cach of which is connected to one end of the drier.

My improved conditioning apparatus has been con-
structed by full consideration of the recognition that the
mojsture content of tobacco should not be changed too
rapidly. Thus, the conditioning operation should not be
too rapid because the quality of tobacco forming the
stream T would suffer if the shreds would be subjected
to excessive heating. For example, and if the heating
action of the unit 30 in the upstream section 2A of the
conditioning chamber 24 would be so strong that particles
entering the section 2B would have the desired moisture
content, the surfaces of the individual particles would
be heated well beyond a permissible temperature. In fact,
overheating does not result in sudden expulsion of mois-
ture because the streamlets of moisture in the capillaries
of tobacco leaves are interrupted and the remaining mois-
ture remains entrapped in the material of the leaf. In
order to avoid such rapid overheating of tobacco, my
apparatus is provided with several serially arranged heat-
ing units which bring about gradual expulsion of mois-
ture whereby the downstream heating unit (58-64 of
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FIG. 1 or 32 of FIG. 2) is preferably controlled by the
downstream control unit 116 to make sure that the ulti-
mate moisture content remains within a desirable range.

The method of the present invention comprises the
steps of conveying a tobacco stream T lengthwise toward,
through and beyond an elongated continuous condition-
ing zone (chamber 2a) composed of a plurality of ad-
joining sections including an upstream section 2A and
a downstream section 2B so that the tobacco stream T
enters the downstream section 2B subsequent to passage
through the upstream section 2ZA, subjecting successive
increments of the tobacco stream T to independent heat-
ing actions during the passage of such increments through
successive sections of the conditioning zone, measuring
the moisture content of successive increments of the to-
bacco stream T upstream (trough 14) and downstream
(trough 24) of the conditioning zone, comparing the re-
sults of such measurements with first and second rated
values furnished by the devices 56 and 74, adjusting the
heating action (heating unit 30) in the upstream section
2A when the result of measurement in the trough 14
upstream of the conditioning zone deviates from the
rated value indicated by the device 56, and adjusting the
heating action (heating unit 58-64 or 32) in the down-
stream section 2B when the result of measurement in the
trough 24 downstream of the conditioning zone deviates
from the rated value indicated by the device 74.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for vari-
ous applications without omitting features which fairly
constitute essential characteristics of the generic and spe-

cific aspects of my contribution to the art and, therefore,.

such adaptations should and are intended to be compre-
hended within the meaning and range of equivalence of
the following claims.

What is claimed as new and desired to be protected
by Letters Patent is:

1. Apparatus for controlling the moisture content of
tobacco, comprising a drier defining a continuous condi-
tioning chamber having a plurality of adjoining sections
including an upstream section and a downstream section;
a feed for advancing a stream of moist tobacco into,
through and from said chamber so that the tobacco enters
said upstream section prior to entering said downstream
section; heating means including a first and a second ad-
justable heating unit for respectively heating tobacco in
the upstream and downstream sections of said chamber;
first control means including first detector means for
measuring the moisture content of tobacco in said stream
prior to admission of such tobacco into said chamber,
and first adjusting means for adjusting one of said heating
units in accordance with the result of such measurement;
and second control means including second detector
means for measuring the moisture content of tobacco in
such stream subsequent to evacuation of such tobacco
from said chamber, and second adjusting means for ad-
justing the other heating unit in accordance with the
result of measurement carried out by said second detector
means.

2. Apparatus as set forth in claim 1, wherein said first
and second heating units are respectively adjusted by
said first and second adjusting means.

3. Apparatus as set forth in claim 2, wherein said '

upstream and downstream secticns are immediately ad-
jacent to each other.

4. Apparatus as set forth in claim 3, wherein said
upstream and downstream sections constitute the entire
conditioning chamber and wherein each of said sections
occupies substantially one-half of said chamber.

5. Apparatus as set forth in claim 2, wherein one of
said heating units comprises means for admitting a hot
fiuid into the respective section of said conditioning cham-
ber so that such flzid flows counter to the direction in
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which the tobacco stream is conveyed through said cham-
ber.

6. Apparatus as set forth in claim 2, wherein said sec-
ond heating unit comprises means for admitting a hot
fluid into the downstream section of said conditioning
chamber so that such fluid flows counter to the direction
in which the tobacco stream is conveyed through said
chamber.

7. Apparatus as set forth in claim 2, further compris-
ing an auxiliary heating unit for subjecting tobacco in
said dowmnstream section to a substantially constant heat-
ing action which is superimposed upon the heating action
of said second adjustable heating unit.

8. Apparatus as set forth in claim 2, wherein said drier
comprises a rotary drum and wherein each of said heat-
ing units comprises means for agitating tobacco in the
respective section of said chamber.

9. Apparatus as set forth in claim 2, wherein said
first control means further comprises third detector means
for measuring the weight of successive increments of the
tobacco stream prior to entry of such increments into
said chamber, and an operative connection between said
third detector means and said first adjusting means soO
that the operation of said one heating unit is influenced
by variations in moisture content and also by variations
in the weight of successive increments of the tobacco
stream prior to entry of such increments into said condi-
tioning chamber.

10. Apparatus as set forth in claim 2, wherein at least
one of said control means comprises rated value selecting
means and means for actuating the respective adjusting
means when the measurements supplied by the respective
detector means differ from the rated value indicated by
said selecting means.

11. Apparatus as set forth in claim 1, wherein said
second heating unit is arranged to heat tobacco at least
in the downstream section of said chamber.

12. Apparatus as set forth in claim 1, wherein said
second control means comprises damping means for ef-
fecting gradual adjustments of said second heating unit by
said second adjusting means.

13. Apparatus as set forth in claim 1, wherein each
of said detector means comprises means for continuously
determining the moisture content of successive incre-
ments of the tobacco stream.

14. ‘A method of conditioning tobacco, comprising the
steps of conveying a tobacco siream lengthwise toward,
through and beyond a continuous conditioning zone com-
posed of a plurality of adjoining sections including an
upstream section and a downstream section, said tobacco
stream entering the downstream section -of said condition-
ing zone subsequent to passage through said upstream
section; subjecting successive increments of 'said tobacco
stream to independent heating actions during the passage
of such increments through successive sections of said
zone; measuring the moisture content of successive incre-
ments of said tobacco stream upstream and downstream
of said zone; comparing the results of said measurements
with first and second rated values; adjusting the heating
action in said upstream section when the result of meas-
urement upstream of said zone deviates from the first
rated value; and adjusting the heating action in said down-
stream section when the result of measurement down-
stream of said zone deviates from the second rated value.

15. A method as set forth in claim 14, wherein each
of said heating actions is confined solely to the respective
section of said conditioning zone. .

16. 'A method as set forth in claim 14, wherein one
of said heating actions includes conveying a heating fluid
through the respective section countercurrent to the travel
of said stream through the conditioning zone.

17. A method as set forth in claim 14, further com-
prising the step of measuring the weight of successive in-
crements of said stream upstream of said zone and ad-
justing the heating action in said upstream section when
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the weight of such increments deviates from a predeter-
mined weight.

18. A method as set forth in claim 14, further compris-
ing the step of withdrawing vapors, developing in re-
sponse to heating of tobacco in said sections, at at least
one end of said conditioning zone.

19. ‘A method as set forth in claim 14, wherein at least
one of said heating actions comprises indirect heating of
tobacco by means of steam.

20. A method as set forth in claim 14, further com-
prising the step of agitating the ingredients of said
tobacco stream while the stream advances through at least
one section of said conditioning zone.
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