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The present invention relates to improvements in appa 
ratus for determining the moisture content of fibrous and 
like particulate materials, and more particularly to an 
apparatus which is especially suited for determining the 
moisture content of tobacco. 
An important object of the invention is to provide an 

apparatus for determining the moisture content of a 
stream of tobacco or a similar particulate material which 
is constructed and assembled in such a way that it can 
continuously determine the moisture content with an ac 
curacy substantially exceeding the accuracy of conven 
tional apparatus of which I am aware at this time, and 
which can determine the moisture content irrespective of 
fluctuations in the rate at which the material flows. 

Another object of the invention is to provide an appa 
ratus of the just outlined characteristics which deter 
mines the moisture content of tobacco or a similar par 
ticulate material by measuring the dielectric constant of 
a stream of particles and which is capable of conveying 
a stream of material in such a way that the cross-sec 
tional area of the stream at the point of measurement is 
always the same so that the measurements accurately re 
flect the moisture content of the conveyed material. 
A further object of the invention is to provide an ap 

paratus of the above outlined characteristics which in 
Sures that the density of the stream of material at the 
point or in the zone in which the measurement is made 
remains unchanged even through the rate at which the 
material is being fed may fluctuate within a rather wide 
Irange. 
With the above objects in view, the invention resides 

in the provision of an apparatus which comprises means 
for conveying a stream of tobacco or like fibrous or other 
particulate material in a predetermined path, this con 
veying means defining a measuring duct and at least 
one overflow channel which is adjacent to and whose bot 
tom Zone is located at a level below the upper zone of 
the measuring duct, a feed for admitting a stream of 
material into the measuring duct at a rate sufficient to 
at least fill this duct so that any particles in excess of 
those necessary to fill the duct may spill into the overflow 
channel, and means comprising capacitor means located 
in the measuring duct downstream of the material admit 
ting means for determining the dielectric constant and 
hence the moisture content of the material passing through 
the measuring duct. 

In accordance with a feature of my invention, the 
measuring duct may be provided between a pair of over 
flow channels so that excess material may spill from 
both sides of the duct, and the capacitor means may com 
prise a first capacitor which is located in the lowermost 
zone of the measuring duct as well as two additional 
capacitors which are disposed at the opposite sides of and 
which are arranged symmetrically with respect to the 
first capacitor. The first capacitor is connected in series 
with a source of electrical energy and with a potentiometer 
which indicates whether or not any current flows from 
the first capacitor to the additional capacitors. 
The novel features which are considered as character 
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istic of the invention are set forth in particular in the ap 
pended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following detailed description 
of certain specific embodiments with reference to the ac 
companying drawings, in which: 
FIG. 1 is a top plan view of a novel tobacco-advanc 

ing trough which forms part of an apparatus for deter 
mining the moisture content of tobacco and like fibrous 
materials; 

FIG. 2 is a greatly enlarged transverse section as seen 
in the direction of arrows from the line II-II of FIG. 1; 
FIG. 3 is a side elevational view of the entire appa 

ratus, further showing a conveyor which delivers tobacco 
into and an elevator which receives tobacco from the 
trough; and 
FIG. 4 is a schematic view of a modified electric 

circuit which may be utilized in the apparatus of FIGS. 
1 to 3. 

Referring now in greater detail to the illustrated em 
bodiments, and first to FIGS. 1 to 3, there is shown an 
apparatus for determining the moisture content of tobacco 
and which comprises a conveying means in the form of 
an elongated substantially U-shaped receptacle or trough 
1 which causes a stream T of tobacco to advance in an 
elongated path in a direction from the left to the right, as 
viewed in FIGS. 1 and 3. The trough 1 comprises a 
pair of spaced upright side walls 2c, 2c' and a composite 
bottom wall including two spaced substantially horizontal 
outer bottom wall portions 2, 2’ which extend inwardly 
from the lower ends of the side walls 2c, 2c', respec 
tively; two intermediate bottom wall portions 2a, 2a' 
which extend upwardly from the inner ends of the bot 
tom wall portions 2, 2'; and two mutually inclined cen 
tral bottom wall portions 2b, 2b' which extend down 
wardly from the upper ends of the bottom wall portions 
2a, 2a' and which define between themselves an upwardly 
open substantially V-shaped measuring duct 3. Since 
the tobacco particles are fed into the measuring duct 
3 and since the upper zone of this duct extends to a 
level above the outer bottom wall portions 2, 2’, the 
duct 3 is automatically filled with tobacco before any 
tobacco can spill into one or both overflow channels 10, 
10' which are outwardly adjacent to the intermediate bot 
tom wall portions 2a, 2a'. In other words, the bot 
tom zones of the channels 10, 10' are located at a level 
below the upper zone of the duct 3. The trough 1 
may be agitated by a vibrator or shaker 11 which is 
shown in FIG. 3 and which insures that the stream of 
tobacco particles contained in the duct 3 levels off be 
fore reaching the device which actually determines its 
moisture content and which, in the embodiment of FIGS. 
1 to 3, is located close to the discharge end of the trough 
1. This device comprises a pair of plate-like capacitors 
4, 4' which are accommodated in the duct 3 and which 
are respectively supported by the central bottom wall 
portions 2b, 2b', and a third plate-like capacitor 4a which 
is mounted in the lowermost zone of the duct 3 inter 
mediate the capacitors 4, 4'. The capacitor 4a is con 
nected in series with a battery 12 or another source of 
electrical energy, and the electric circuit further com 
prises a potentiometer 13 which is calibrated to provide 
readings indicative of the dielectric constant and hence 
of the equalized moisture content of the tobacco stream 
advancing through the measuring duct 3. 
FIG. 3 shows that the intake end of the trough is 

located below the discharge end of a feed here shown 
as a belt conveyer 5 which delivers a stream of tobacco 
particles into the duct 3, and the discharge end of the 
trough 1 delivers tobacco into a hopper 14 provided 
above the endless travelling element 15 of an elevator 
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7 which advances tobacco into a chute 9 whence the 
material descends onto the grating (not shown) of a 
drying apparatus which may assume the form of a con 
ventional roaster. The vibrator 1 is mounted on a 
table 16 which carries pairwise arranged links 17, the 
latter articulately connected to the trough 1 and rock 
able in directions indicated by double arrows when the 
motor 18 of the vibrator drives a disk 19 whose eccen 
trin pin reciprocates a shaker arm 20 secured to the 
underside of the trough 1. The action of the vibrator 
11 is preferably selected in such a way that tobacco 
contained in the trough advances at the same rate of 
speed at which the conveyor 5 delivers tobacco into the 
duct 3. 
The apparatus of my invention further comprises a 

temperature-responsive measuring device 8 which is lo 
cated downstream of the capacitors 4, 4, 4a and which 
transmits impulses to a control device 21, the latter serv 
ing as a means for regulating the action of the roaster 
in dependency on the moisture content and on the tem 
perature of tobacco discharged by the trough 1. As 
shown, the control device 2 also receives impulses from 
the potentiometer 13. 

It is assumed that the trough 1 consists of metallic 
material and that the capacitors 4, 4, 4a are insulated 
from the central bottom wall portions 2b, 2b'. 
The apparatus of FIGS. 1 to 3 operates as follows: 
The conveyer 5 admits a stream of tobacco particles 

at such a rate that the tobacco particles fill the duct 
3 and overflow by descending into the channels 10, 10' 
while simultaneously advancing in the elongated path de 
fined by the trough 1, i.e. in a direction indicated in 
FIG. 3 by the arrow 22. The rate at which the con 
veyer 5 delivers tobacco is selected in such a way that the 
Overflow channels 10, 10' are not completely filled even 
though the duct 3 is filled all the way up to the upper 
ends of the central bottom wall portions 2b, 2b' to con 
tain an equalized tobacco stream of constant cross-sec 
tion. Since the trough 1 vibrates and thereby advances 
the tobacco particles toward the hopper 14, that is, away 
from the conveyer 5, the stream of tobacco particles ad 
mitted to the duct 3 fills this duct and is levelled off be 
fore reaching the capacitors so that the potential differ 
ence which is built up symmetrically between the capaci 
tors 4, 4 (which are connected in parallel) and the ca 
pacitor 4a (which is connected to the source 12) re 
flects the dielectric constant and hence the moisture con 
tent of the tobacco stream flowing in the duct 3 with ut 
most accuracy. The device 3 measures the temperature 
of the tobacco stream before the tobacco particles pass 
ing through the duct 3 are discharged into the hopper 
14. The potentiometer 13 and the temperature-respon 
sive measuring device 8 transmits impulses to the con 
trol device, 21 which latter transmits impulses to an ampli 
fier (not shown) so that the amplifier may adjust a suit 
able mechanism which regulates the admission of a heat 
ing medium (e.g. hot air) to the roaster. The manner in 
which the device 21 modifies impulses received from 
the potentiometer 13 in dependency on impulses received 
from the device 8 to thereupon regulate admission of a 
heating medium to the roaster is well known in the art 
and forms no part of the present invention. 
A very important advantage of the measuring duct 3 

is that, merely, by regulating the rate at which tobacco 
is admitted to the trough 1 and/or by regulating the 
action of the vibrator i1, the cross-sectional area of the 
equalized tobacco stream T passing above the capacitors 
4, 4', 4a is always the same. This feature differentiates 
the improved apparatus from certain known apparatus in 
which the measuring duct extends to a level below the 
bottom level of the overflow channels and in which 
tobacco particles will pile up in the measuring duct as 
soon as the trough receives more tobacco than necessary 
to fill the measuring duct. Owing to the fact that at 
least the upper zone of the measuring duct 3 extends to 
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A. 
a level above the bottom level of the overflow channels 
10, 10', excess tobacco will automatically spill over and 
descend into the overflow channels before the stream 
T of tobacco particles passing along the measuring duct 
reaches the capacitors. Consequently, the dielectric con 
stant of the tobacco stream passing above the capacitors 
reflects truly the moisture content of tobacco and enables 
the improved apparatus to measure the moisture content 
with an accuracy of up to 99.99 percent. The accuracy 
of measurements is improved by the novel arrangement 
of capacitors which produce a symmetric potential be 
cause the capacitor 4a is located in the lowermost Zone 
of the duct 3 midway between the capacitors 4, 4. Of 
course, the stream of tobacco particles is a quasi di 
electric since its conductivity varies in dependency on its 
moisture content, and this particular characteristic is 
utilized for determining the moisture content of tobacco. 
As a rule, the trough 1 is vibrated in such a way that the 
material contained in the duct 3 and channels 10, 10' 
advances at a constant speed. 

It will be readily understood that one of the overflow 
channels 10, 10' may be omitted so that, for example, the 
side wall 2c' may extend upwardly from the upper end of 
the central bottom wall portion 2b' and that the channel 
10 then receives all tobacco particles which spill over in 
the measuring duct 3. This modification of my invention 
is so obvious that it can be understood by men skilled in 
the art without additional illustrations. 

Since the vibrating trough a loosens up the particles in 
the tobacco stream admitted by the conveyer 5, and since 
the trough causes excess tobacco to spill into the channels 
10, 10, the density of the tobacco stream passing above 
the capacitors remains unchanged regardless of the rate 
at which the conveyor 5 feeds tobacco to the trough, as 
long as the rate of feed is sufficient to at least fill the duct 
3 but less than is necessary to fill the channels 10, 10' up 
to the level of the upper zone of the duct 3, i.e. flush with 
the upper ends of the bottom wall portions 2a, 2a' and 
2b, 2b'. 

FIG. 4 shows a portion of a slightly modified apparatus 
in which the capacitors 4, 4' and the potentiometer 13 are 
grounded so that the ground constitutes a common return 
line for the electric current. This type of electric circuit 
may be utilized if only the capacitor 4a is insulated from 
the trough 1 and if the trough constitutes a connection be 
tween the capacitors 4, 4' and the ground. 

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 various 
applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic and specific aspects of this inven 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. In an apparatus for determining the moisture con 

tent of tobacco and like particulate materials, in combina 
tion, means for conveying the material in a predetermined 
path, said conveying means defining an elongated duct 
and at least one overflow channel positioned to receive the 
material which overflows laterally upon filling of said 
duct; a feed for admitting a stream of material into said 
duct at a rate sufficient to at least fill said duct but less 
than required to fill said duct and said overflow channel 
So that any particles in excess of those necessary for filling 
the duct may overflow into said channel whereby the ma 
terial remaining in the thus filled duct forms an equalized 
stream; and means for determining the dielectric constant 
of the equalized stream in said duct, comprising capaci 
tor means including plate means located in said duct 
downstream of said feed. 

2. In an apparatus for determining the moisture con 
tent of tobacco and like particulate materials, in combina 
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tion, means for conveying the material in a predetermined 
path, said conveying means defining an elongated duct 
and at least one overflow channel positioned to receive 
the material which overflows laterally upon filling of said 
duct; a feed for admitting a stream of material into said 
duct at a rate sufficient to at least fill said duct but less 
than necessary to fill said duct and said channel so that 
any particles in excess of those necessary for filling the 
duct overflow into said channel whereby the material re 
maining in the thus filled duct forms an equalized stream; 
means for determining the dielectric constant of the equal 
ized stream in said duct comprising capacitor means in 
cluding plate means located in said duct downstream of 
said feed; and transporting means arranged to receive the 
equalized stream from said duct downstream of said ca 
pacitor means and to receive any such material which 
spills into said channel. 

3. In an apparatus for determining the moisture con 
tent of tobacco and like particulate materials, in combina 
tion, means for conveying the material in an elongated 
path, said conveying means comprising a receptacle defin 
ing an elongated duct and at least one elongated overflow 
channel positioned to receive the material which overflows 
laterally upon filling of said duct; a feed for admitting a 
Stream of material into said duct at a rate sufficient to at 
least fill said duct but less than required to fill said over 
flow channel and said duct; means for vibrating said re 
ceptacle and for thereby advancing the material along 
said duct in a direction away from said feed so that any 
particles in excess of those necessary to fill said duct over 
flow into said channel whereby the material remaining in 
the thus filled duct forms an equalized stream; and means 
for determining the dielectric constant of the equalized 
stream in said duct, comprising capacitor means including 
plate means located in said duct downstream of said feed. 

4. In an apparatus for determining the moisture con 
tent of tobacco and like particulate materials, in combina 
tion, means for conveying the material in a predetermined 
path, said conveying means defining an upwardly open 
Substantially V-shaped elongated duct and at least one 
Overflow channel positioned to receive the material which 
Overflows laterally upon filling of said duct; a feed for 
admitting a stream of material into said duct at a rate 
sufficient to at least fill said duct but less than required to 
fill said duct and said overflow channel so that any parti. 
cles in excess of those necessary for filling the duct over 
flow into said channel whereby the material remaining in 
the thus filled duct forms an equalized stream; and means 
for determining the dielectric constant of the equalized 
stream in said duct, comprising capacitor means including 
plate means located in said duct downstream of said feed. 

5. In an apparatus for determining the moisture con 
tent of tobacco and like particulate materials, in combina 
tion, means for conveying the material in a predetermined 
path, said conveying means defining a pair of spaced 
elongated overflow channels and an elongated duct dis 
posed intermediate said channels, said channels being 
positioned to receive material which overflows laterally 
upon filling of said duct; a feed for admitting a stream of 
material into said duct at a rate sufficient to at least fill 
Said duct but less than required to fill said channels and 
Said duct so that any particles in excess of those neces 
sary for filling the duct overflow into said channels where 
by the material remaining in the thus filled duct forms an 
equalized stream; and means for determining the dielec 
tric constant of the equalized stream in said duct, com 
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6 
prising capacitor means including plate means located in 
said duct downstream of said feed. 

6. In an apparatus for determining the moisture con 
tent of tobacco and like particulate materials, in combina 
tion, means for conveying the material in an elongated 
path, said conveying means comprising a receptacle de 
fining an elongated duct and at least one elongated over 
flow channel positioned to receive the material which 
overflows laterally upon filling of said duct; a feed for 
admitting a stream of material into said duct at a rate 
sufficient to at least fill said duct but less than required 
to fill said channel and said duct; means for vibrating said 
receptacle and for thereby advancing the material along 
said duct in a direction away from said feed whereby any 
particles in excess of those necessary for filling said duct 
overflow into said channel so that the material remaining 
in said duct forms an equalized stream; and means for 
determining the dielectric constant of the equalized stream 
in said duct, comprising capacitor means including a first 
plate located in the bottom portion of said duct and a 
pair of additional plates located at the opposite sides of 
said first plate. 

7. In an apparatus for determining the moisture con 
tent of tobacco and like particulate materials, in combina 
tion, means for conveying the material in an elongated 
path, said conveying means comprising a receptacle defin 
ing an upwardly open substantially V-shaped elongated 
duct and at least one overflow channel immediately adja 
cent to one side of said duct to receive the material which 
overflows laterally upon filling of said duct; a feed for ad 
mitting a stream of material into said duct at a rate suffi 
cient to at least fill said duct but less than required to fill 
Said channel and said duct; means for vibrating said re 
ceptacle and for thereby advancing the material along 
Said duct in a direction away from said feed whereby any 
particles in excess of those necessary to fill said duct over 
flow into said channel and the material remaining in said 
duct forms an equalized stream; and means for determin 
ing the dielectric constant of the equalized stream in said 
duct, including capacitor means comprising a first plate 
located in the bottom portion of said duct and a pair of 
additional plates located at the opposite sides of and 
arranged symmetrically with respect to said first plate. 

8. A combination as set forth in claim 7, wherein said 
additional plates are connected in parallel, and further 
comprising a source of electrical energy connected in 
series with said first plate. 

9. A combination as set forth in claim 7, wherein each 
of Said plates is grounded, and further comprising a source 
of electrical energy and a potentiometer connected in 
Series between said first plate and the ground. 
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