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UNITED STATES PATENT OFFICE 
2,643,68 

SEPARATING APPARATTUS 

Oswald Erich Eissmann, Richmond, Va., assignor 
to American Matchine Development Corpora 
tion, a corporation of New York 

Application February 20, 1947, Serial No. 729,818 
(C. 209-35) 3 Claimas. 

The present invention relates to improve 
ments in separating devices and, more partic 
ularly, relates to devices for separating cleaned 
tobacco leaf lamina, stems and heavy ribbed por 
tions of tobacca leaf, lint, sand and dust from 
a continuous stream of ripped tobacco wherein 
these materials are all intermingled. 
None of the tobacco segregating or separating 

machines in use up to the present time is able 
to effectuate a complete recovery of the blade 
portions of the leaf in one separating action. 
As a result, it has been necessary to make a 
further separation of the stems from the Sep 
arated leaves after they have been through a 
separator, by either removing the stems by hand 
or by sending the segregated portions through 
a series of separating machines. The stems 
which are separated also have intermingled with 
them so much lamina that it is necessary to 
process this material through a successive num 
ber of separators to effect a further recovery of 
tobacco leaf lamina. 

In the separating and segregating machines, 
in use at the present time, the atmosphere Sur 
rounding the machines is also extremely dusty 
and constitutes an undesirable health hazard for 
the people working in the vicinity of these ma 
chines. To overcome this dust condition, sifter 
bags, operating in a manner similar to a bag 
used on a vacuum cleaner, have been employed 
to remove as much dust as possible from the 
air pulled through the machine by the Suction 
fan. These bags are usually located at Some 
area remote from the machine which neces 
sitates the use of pneumatic tubes connecting 
the fan to the filter bags. These tubes and filter 
bags use up a great deal of Space, interfere with 
cleaning, and form undesirable obstructions in 
a factory processing tobacco. 

It is, therefore, an object of my invention to 
provide a segregating apparatus which Will have 
high segregating efficiency and which will enable 
a complete segregation to be made on the first 
run of ripped tobacco through the machine by 
having the segregation so complete that it would 
be unnecessary from an economic point of view 
to re-run the ripped tobacco through the Segre 
gating machine to effectuate a further separa 
tion. - 

It is also an object of my invention to provide 
a self-contained separating unit which dispenses 
with the requirement of employing large, Cum 
bersome dust filters which, because of their size 
are usually located at a distance from the Sep 
arating units, so that it is necessary to employ 
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long cumbersOne ducts, which are relatively ex 
pensive to install, connecting the filters with the 
Separating unit. - 

It is also an object of my invention to provide 
a separating machine which will be compact 
and occupy a minimum of Space While maintain 
ing a maximum of segregating efficiency. Which 
can be used for effecting a segregation of co 
mingled material into Separate classes. 
Another object of my invention is to provide 

a segregating apparatus which will employ a 
bank of Small diameter cyclone dust separators 
which will be part of the tobacco separating de 
WIC.e. 
Another object is to provide a tobacco Sep 

arating device which will enable the volune of 
air pulled through the machine to be increased 
without increasing the pressure. 
Another object is to provide a dust separating 

device, as an integral part of the machine, which 
Will enable the atmosphere Surrounding the ma 
chine to be kept free of tobacco dust and thus 
promote the general health and well being of 
the attendants who have to WOrk in the vicinity 
of the tobacco separating machines. 
Another object of this invention is to provide 

an iniproved machine and an improved method 
for separating and Segregating the stems and 
blade portions of a conglomerate mass of stems 
and blade portions of tobacco leaves by first 
removing the stems and heavy ribbed portions 
from a tobaccoladen air stream, then removing 
the sand from the air stream, then removing 
lint from the stream and then removing the 
tobacco dust and fine Sand from the stream to 
thus remove substantially all material from the 
air stream before engaging with the blades of 
the fan producing the suction. 
Another object is to provide a tobacco separat 

ing machine which will not only avoid contami 
nating the body of air surrounding the machine 
but Will actually clean the air surrounding the 
machine While it is segregating tobacco in the 
manner described, 
A further object is to provide a device for 

Separating a variety of material other than to 
bacco which will have controls enabling it to be 
adapted for Such usage. 
Other objects and features of the invention 

will appear as the description of the particular 
physical embodiment selected to illustrate the 
invention progresses. In the accompanying 
drawings, which form a part of this specification, 
like characters of reference have been applied 
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to corresponding parts throughout the several 
views which make up the drawings in it. 

Fig. 1 is a sectional side elevation of the to 
bacco separator unit. 

Fig. 2 is a fragmentary section showing the 
arrangement of the dust collector unit; 

Fig. 3 is a front elevation of tobacco separating 
unit taken on line 3-3 Of Fig. 1; and 

Fig. 4 is a rear elevation with parts broke 
away taken on line 4-4 of Fig.1. 
The separating unit that I have disclosed in 

the drawings accompanying this specification 
may be used for separating a variety of materials, 
and is particularly adapted for Separating tobac 
co leaf lamina, and other materials from a con 
tinuous stream of ripped or torn tobacco. The 
apparatus consists of a frame having legs ( 
and 2 and suitable braces 4 which Support 
the unit above the floor. The items to be sepa 
rated, such as a mass of tobacco leaves, consist 
ing of the blade portions and sten portion which 
have been torn away from each other, are placed 
on an infeed conveyor belt 6 which travels over 
rollers 8 and 28. Roller 8 is freely mounted 
on shaft 22 which is supported in the framework 
of the machine; while roller 20 is fixedly mounted 
on the drive shaft 24 which, in turn, is Supported 
by suitable bearings formed in the frame of the 
separating machine. 
A suitable angle iron 25, attached to the frame 

work of the machine, is provided to Support the 
plates 28 over which the belt 6 carrying a layer 
of tobacco travels. 
When the separating machine is used in Coll 

junction with a tobacco ripping machine, the 
ripping machine will be placed over the opening 
3G so that as soon as the heavy ribbed portions 
and stems have been torn from the leaf portions, 
they are dropped onto the conveyor belt 6 and 
carried through the segregating machine shown . 
in the drawings. 
A cover 32 is provided to prevent air fron en 

tering into the separating unit. An adjustable 
plate 34, mounted on a suitable hinge 35, is pro 
vided for also limiting the air that will enter 
into the segregating machine at that portion of 
the machine which receives tobacco from the 
tobacco ripping machine or other source of Sup 
ply which has to be segregated. A bracket 33. 
connected to the housing of the separator, car" : 
ries and adjusting screw 3 which enables the 
plate 34 to be adjusted. If a quantity of tobacco 
in excess of that for which the plate 34 is ad 
justed is fed into the machine, the excess tobacco 
will merely push the plate 34 up when entering 
the separator. Hence, no stoppages occur at this 
point. 

After the tobacco has been deposited on the 
conveyor belt 6, it is forwarded with sufficient 
speed to throw it into the channel enclosure or 
air passageway 36 with such force that the 
heavier stem portions will hit the rear wall 38. 
The clean stems and whole leaves having their 

stems still affixed thereto fall through the chute 
40 into the stem collecting box. 42. The rest of 
the material is elevated upwardly by the rush 
of air through channel 36 toward the expanded 
area. 48 which constitutes a means for lowering 
the air pressure. As a consequence when the 
rest of the material reaches the expanded area 
48, the air velocity drops down due to the greater 
expanse. The air velocity, however, is sufficient 
to elevate all the leaf portions which do not have 
stems up around the bend 4 into a second ex 
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4. 
for lowering the air pressure. The leaf portions, 
which still have some stem pieces attached, are 
blown toward the window due to the lower 
velocity at this portion of the chamber where 
they tend to drop back toward the belt 6. 
Doors 52, 54 and 56 are adjustable and the 

amount of air drawn through the opening 55 goes 
partly up behind the glass wall is and engages 
with any leaves starting to fall down at this 
area. It would seem that there is Sonne friction 
between the vertical glass plate 7) and the air 
Stream. So that the velocity of the stream near 
the glass is somewhat less than further away. 
As a result, any leaf having a stem portion at 
tached, if heavy, will fall. When the doors are 
properly adjusted, door 5 will normally be 
opened wider than doors 52 and 56, thus allow 
ing more air to enter in the middle than on the 
sides. Any leaves having stem parts that do 
not fall down on to belt 5 will be whirled around 
by the air corning up through the opening covered 
by door 54. The velocity of this air is sufficient 
to prevent many of the leaves with stem from 
falling, but the velocity will be insufficient to 
raise it up through the band 4. The whiring 
leaf is finally pushed to One side or the other 
of the separator and, since the doors 54 and 56 
do not allow quite as much air to enter through 
the openings 55 on either side of the housing 2, 
the leaf finally falls downwardly close to the 
side walls on to the sides of belt, 6. 
In the chamber 36, the air flow close to the 

side walls has a slightly lower velocity due to 
the friction between the air stream and the side. 
walls. This lower velocity has been found suf 
ficient to allow the piece of leaf, having the stem 
affixed thereto, to drop through the chute 49. 
The whirling motion has the advantage that it 
causes Sand to be loosened and Separated from 
the tobacco. - 

When a leaf of tobacco does not have a sten 
attached to the same but instead has a stem, 
which is entangled with the leaf, the whirling 
or Washing motion will separate them from each 
other so that a segregation can be effected. 
The opening formed by the doors 52, 54 and 

56 is adjusted so that a maximum Separating ac 
tion is effected by the machine when it is in op 
eration. A glass plate 7) is provided in front 
Of the machine to enable the attendant of the 
machine to see that the tobacco separating unit 
is operating properly and also to see that the 
separation effected on the tobacco leaves is 
proper and thus facilitates checking and making 
adjustments to the machine. The upper part of 
the tobacco Segregating unit is enclosed by means 
of a sheet of sheet metal 72. 
The bladed portions of the tobacco leaf, which 

have no stems attached thereto, are carried up 
wardly around the bend 4 into the air chamber 
76. A suitable scraper 59 made of suitable ma 
terial, such as heavy canvas or woven rubberized 
material, is provided for removing any leaves 
that night adhere to the belt 6 and for sealing 
off the chute 4 to prevent any undue leakage 
of air through this opening into the separating 
unit. 

Suitable hinged air adjusting doors, consisting 
of three parts 52, 54 and 56, shown in Figures 1 
and 3, regulate the amount of air entering the 
separating apparatus. Doors 52 and 56 are fix 
edly mounted on a sleeve 58 Supported in a suit 
able bracket 60. The sleeve 58 is rotated by 
means of a hand wheel 62, shown in Figure 3, 

pansion chamber 76 which also acts as a means 75 The door 54 is mounted on a shaft 64 passing 
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through the sleeve 58. The shaft 64 is supported 
at one end in a bracket 66 attached to the ma 
chine and has, at the other end, an adjusting 
knob 68 which permits the shaft 64 to be rotated 
to open and close door 54. Reference to Figures 
1 and 3 will, therefore, show that the doors 52 
and 56 can be swung independently of the door 
54 due to a suitable slot being formed in the 
Sleeve 58. 
The tobacco laden air stream, as it passes 

around the bend 74, carries with it not only the 
bladed portions of the tobacco leaves but also 
Sand, lint and tobacco dust. AS: Soon as the 
tobacco has passed through the comparatively 
constricted portion of the air passage 4, it enters 
into a chamber 76 which has separating screens 
80 and 82 on one side and an inclined sifting 
screen or plate 84 on the other side. 
Due to the Sudden lowering of air velocity in 

chamber 76, the coarser sand immediately falls 
or dribbles down upon the inclined plate 84 and 
ultimately passes through the perforations formed 
in this plate on to the inclined wall 28 from 
which it slides into a suitable collecting bag to be 
hereinafter described. The bladed portions of 
the tobacco leaves, due to the lowering of air 
pressure, drop down into the pockets of the re 
volving door 78. The lowering in the air pres 
sure, however, is not Sufficient to cause the dust, 
lint and fine Sand to Settle out of the air stream. 
These particles are, therefore, drawn against the 
screens 80 and 82 which act to remove the lint 
from the air stream. The tobacco dust and fine 
sand, on the other hand, pass through the screens 
out through the openings 95 and 98 formed in the 
side walls of the tobacco segregating device. 
The revolving door 78 is mounted on a shaft 

86 and is rotated in a cylindrical housing 88. The 
door 78 acts to reimove the cleaned bladed por 
tions of tobacco leaves that have been removed 
from the air stream in chamber 5, while main 
taining a constant Seal against leakage of the 
outside atmosphere into the chamber 76. The 
tobacco, which has been received in the pockets 
of the revolving door or gate 78, is deposited on 
a conveyor belt 90 traveling around roller 92 in 
the direction indicated by the arrow. 
A removable door 94 is provided to facilitate 

removing the lint and other foreign matter that 
accumulates against the Screens 8) and 82. As 
disclosed in Figure 1, the door may be removed 
by first lifting it up and then pulling the bottom 
outwardly and downwardly. After the tobacco 
dust laden air has passed through the openings 
96 and 98, it enters and passes through the con 
necting ducts 0 and 32 located on each side 
of the separating unit (Figure 4). 
The opposite ends of the ducts 8 and 02 are 

connected through openings 4 to the intake side 
5 of a bank of Small diameter centrifugal type 

dust collectors which are shown partially in cross 
section in Figure 2. The intake side of the bank 
of cyclone dust separators i C of the Small di 
ameter type is confined by the side walls of the 
housing, forming the tobacco Segregating unit, 
and by the plates iOS and 08. After the dust 
laden air passes into the inlets of the various 
centrifugal type dust collectors, the air is given 
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a twirling motion which separates the dust from 
the air by centrifugal force. If desired, reference 
may be made to U. S. Patent No. 1,990,943 issued 
to Mr. George H. Horne on February 12, 1935, 
for a more detailed explanation of the operation 
of this general type of dust collector. 
The dust falls out of the conical opening to 75 

6 
of each dust collector and the clean air passes out 
through the exhaust tube fl2 of each dust filter. 
The clean air then passes through openings f4 
formed on opposite sides of the side walls making 
up the housing for the tobacco separating unit. 
These openings í 14 are connected by ducts í 16 
and 8 to the intake side of a suitable air ex 
hausting means such as exhaust fans 20 and 
22. 
The air ejected by the exhaust fans 20 and 22 

can be ejected directly into the atmosphere be 
cause it has been freed from tobacco dust and 
grit and foreign matter. It can be pointed out 
here that the Structure I have provided not only 
avoids contaminating the air in a tobacco plant 
but, due to the fact that it is taking in air which 
is less clean than the air it ejects, it will also act 
as an air purifier for the plant because of the 
large Volume of air that it is able to handle. 
By referring to Figures 1 and 4, it will be seen 

that three bags are provided for collecting the 
dust and Sand removed from the air which has 
had a Washing effect on the tobacco leaves as they 
passed through the tobacco segregating machine. 
The center bag 24 is used to collect the sand 
through a tapered chute 26 which extends, at its 
upper end, acroSS the entire width of the Wall 28. 
The sand, which has passed through the screen 
Or perforated sheet, slides down this inclined 
wall 28 through the chute 26 into the collecting 
bag 24. The other two bags 30 and 32 collect 
the tobacco dust which is discharged from the 
conical openings of the dust filters. The 
dust removed by the dust filters 0 slides along 
the back separation wall 38 down through one 
of the chutes 36 or 38 into their respective col 
lecting bags 30 and 32. 
The driving mechanism for my separator is 

provided by a motor 40 having a shaft 42 (Figs. 
1 and 4). On the shaft 42 is mounted a double 
pulley 44 and a single V belt pulley A6. The 
double pulley 44, through a pair of V belts 43, 
drives a pair of pulleys 47 mounted on the drive 
shaft 45 which drives the exhaust fans 20 and 
22. The pulley 46, by means of a suitable V 
belt f8, drives pulley 50 fixedly mounted on 
shaft 52. Pulley 53, also fixedly mounted on 
shaft. 52, through V belt (55 imparts driving 
:vement to pulley 57 fixedly mounted on shaft 
Mounted on the Shaft 24 is a pulley 54 which 

is connected by means of a belt 56 to another 
pulley 58 mounted on an intermediate shaft 
66. The intermediate shaft, carrying a second 
pulley 62, is connected by means of a belt 64 
to a pulley 66 which is mounted on and drives 
the shaft 86. 
The Operation of my machine may be briefly 

described as follows: 
As I have previously indicated, my separating 

device may be operated as a unit by itself or it. 
may be connected to a tobacco ripping or shred 
ding machine of the type shown in my previous 
Patent No. 2,127.329 issued on October 16, 1938, 
Which will loosen or tear the tobacco stem and 
the heavy ribbed portions of the tobacco leaf from 
the blade portions of the tobacco leaf. When my 
machine is used in this latter, manner, the 
tobacco ripping machine will be positioned over 
the opening 39 of my segregating machine and 
the ripped tobacco leaves and stems. Will be de 
posited directly upon the conveyor belt S. If 
my device is used by itself, ripped tobacco Will be 
deposited on the conveyor belt f6 either by hand 
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or by a conveyor system which automatically 
delivers the material to be separated to my ma 
Chine. v 

The conveyor belt is delivers the material de 
posited thereon into my segregating machine With 
sufficient speed to throw it out into the air pas 
sage 36 so that the heavier objects are thrown 
against the rear wall 38. This preliminary 
throwing has been found to be of material aSSist 
ance in increasing the separating efficiency of 
my machine. The heavy ribbed portions of the 
leaf and the stems and any other heavy objects 
then fall down the chute 40 into a box or other 
receiving means 42. The lighter material, such 
as the blade portions of the tobacco leaf, lint, 
dust and sand are raised by the air stream up 
between the walls 46 and 38 into the area desig 
nated by the numeral 48. - 
At this point, there is a slight drop in air 

velocity and if any of the leaves or items raised 
by the air stream are too heavy to be pulled 
around the bend is, they will fall down between 
the wall 44 and the glass plate 78. These leaves 
or items are then ejected for the second time into 
the area, designated by the numeral 36. 
The leaf portion which travels around the 

member 44 in a circuitous manner Will receive 
a certain amount of Washing which helps to 
loosen any adhering Steins and also acts to open 
up to a certain extent the blade portion of the 
leaves so that, on the second entrance into the 
chamber 36, a separation may then be more read 
ily made. 
As previously mentioned, the doors or gates 

52, 54 and 56 are adjusted to regulate the annount 
of air passing through the opening 55 to secure a 
Controlled distribution of air volume and preSSure 
across the entire width of the separator unit. 

It will be noted that air is primarily drawn into 
the machine through a second entrance formed 
by chute 66 and through the openings 55. A 
certain amount of air, of course, seeps in With 
the leaves under the air adjusting door 3%. When 
the tobacco leaves pass around the bend is into 
the chamber 6, the velocity again drops so that 
the tobacco leaves fall into the pocketS of the 
revolving door 78. The coarser sand also, be 
cause of the drop in pressure, falls on to and 
trickles down the inclined perforated plate 36. 
When the sand falls through the small nesh 
openings formed in this Screen, it drops on to an 
inclined Wall 23 where it slides into the chute 
!26 and finally into the sand collecting bag í24. 

Lint is separated from the air stream by neans 
of the screens 8 and 82. Any fine Sand and 
dust which passes through the screens 8 and 32 
passes through the connecting ducts and 2 
into the intake side 95 of the bank of the Small 
diameter centrifugal dust filters. As the air is 
pulled through the intake side of the filters and 
out through the exhaust tubes ff2, it is, given a 
twirling motion which separates the dust by cen 
trifugal force from the air. The dust trickles 
down on the Wall 38 into one of the chutes 36 
or 38, thence into their respective dust collect 
ing bags 30 and 32. The clean air which is 
removed through the exhaust ducts of the dust 
filters 2 and out through the openings 4 
through the ducts i? 6 and 8 is then sucked out 
through the exhaust fans 29 and 22. It will, 
therefore, be evident that the rotor blades will 
not come in contact with coarse abrasives and 
their useful life Will be materially increased as a 
result of my invention. 
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My invention also aids in the promotion of the 

general health and well being of attendants work 
ing in the vicinity of the machine because it not 
Only avoids contaminating the air surrounding 
the machine but it also, by pulling in air which 
imay not be clean and replacing it with air that 
has been cleaned, provides a more healthful at 
mosphere for an employee to work in. 
The invention above described may be varied 

in construction within the scope of the claims, for 
the particular device selected to illustrate the 
invention is but one of many possible embodi 
ments of the same. The invention, therefore, is 
not to be restricted to the precise details of the 
structure shown and described. - 
What is claimed is: 
1. A tobacco classifier unit having a housing 

for separating torn tobacco leaf into different 
Categories comprising an enclosed passageway 
having a vertical current separator having an 
inlet for receiving into said passageway torn to 
bacco to be separated, settling areas connected 
with said passageway for separating the torn to 
bacco into different categories received from said 
Vertical current separator, a plurality of small 
diameter cyclone filters having diameters of less 
than 12 inches mounted on said classifier and 
connected with said passageway subsequent to 
the Settling areas for receiving the air stream 
after it has had the torn tobacco removed there 
from to remove fine dust from the air stream and 
fan means connected with said cyclone filters for 
causing a strean of air to flow through the wer 
tical current separator, the settling areas, said 
passageway and Said cyclone filters to act as a 
carrier for said torn tobacco and to discharge 
clean air into the room. 

2. A tobacco classifier for separating torn to 
bacco leaves into Separate categorical classes hav 
ing Similar characteristics comprising, a classifier 
housing, an air passageway having a vertical 
current Separator leading through said housing 
for carrying torn tobacco to be separated through 
Said housing, a device for causing a stream of 
air to flow through said air passageway to carry 
torn tobacco therethrough, a plurality of settling 
chanbers formed in said air passageway to sepa 
rate said torn tobacco into different categories 
having similar characteristics, and a plurality 
of Small diameter cyclone separators mounted 
Within Said housing in said air passageway be 
tween said vertical current separator and sub 
sequent to said settling chambers for removing 
dust and fine sand from the air stream passing 
through Said air passageway, and a conduit con 
necting Said settling chamber with said bank of 
Small diameter cyclone separators to separate the 
dust and fine Sand from the air discharged from 
the settling chamber. 

3. A tobacco classifier enclosed in a housing for 
torn tobacco leaves comprising a vertical cur 
rent Separator chamber, a settling chamber hav 
ing an inclined wall connected to the top of the 
Separating chamber, means for causing a stream 
of air to flow upwardly through said vertical cur 
rent separator into said Settling chamber, a 
Screen positioned adjacent said settling chamber 
through which said air stream passes, a bank 
having a multiplicity of small diameter cyclones 
mounted in the Space between the vertical Sepa 
rator i chamber and the settling chamber, and a 
conduit connecting said settling chamber with 
Said bank of Small diameter cyclone Separators 
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to separate the dust and fine sand from the air 
discharged from the Settling chamber. 

OSWALD ERICH EISSMANN. 
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