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This invention relates generally to a proc 
ess fortreating tobacco material to recover 
the nicotine content thereof and to new novel 
apparatus for carrying out the same. _The 
invention is more particularly directed to the 
treatment of tobacco material in the various 
forms thereof or any or all parts of the plant 
in various forms, including the stalks, leaves , 
or roots of the tobacco plant as grown, or ‘va 
rions waste products of the plant of any to 
bacco industry. The invention is more par 
ticularly directed to the treatment of tobacco 
for recovering nicotine or similar alkaloidal, 
volatile constituents in an_ extractive agent, 
for the purpose of production of nicotine in 
its various forms, either as free nicotine, nico-~ 
tine solutions or nicotine salts or compounds. 
As the nicotine content thus far known is 

contained in the tobacco material in chem 
ical, physical or mechanical combination with 
the acids or resinous, albuminous materials 
of the plant or the plant cells, in fairly stable 
condition, an ini ial treatment is ?rst re 
sorted to, to make the nicotine available for 
further processing by freeing the nicotine 
from its combination of plant constituents 
by treatment with alkaline materials, al; 
though, in some ‘instances, where the nicotine 
is already free—due to fermentation or 
otherwise—this initial treatment with an 
alkali is unnecessary. The reaction of alka 
lies upon the tobacco material frees the 
nicotine as an alkaloid which'remains in $01“? 
tion within the/reaction products and the 
other constituents of the plant and is known 
as“ free nicotine” and, in this connection, my _ Y 
invention is directed to that type ofprocess 
which recovers the nico ine so freed from this 
heterogeneous mass by an extractive‘ agent in 
the vapor form which, as it passes from the 
mass_ serves to entrain, entrap, vaporize or 
mechanically carry off the nicotine vfor sub 
sequent recovery by condensation or other 
sui able methods, > _ 

As hitherto practiced, nicotine has been 
separated from the plant containing the‘same 
by distillation, use being made of an extrac 
tive agent to volatilize the nicotine‘ from the 
tobacco material which has been previously 
treated to free the same from the acid con 

stituents, resinous gums, albuminous mate 
rials or the like in the plant cells, in original 
combination with ‘nicotine. The nicotine, 
once liberated from chemical, physical or 
mechanical combination with the original 
plant constituents, is subjected to heat treat 
ment to volatilize the nicotine and for econ 
omy of cost and e?iciency of processing, par 
ticularly where water has been used as the 
solute for the initial alkaline treatment, 
steam has been used as the extractive agent. 
With the tobacco material thus far used, 

the processes for the recovery of nicotine 
contended with a nicotine content of less 
than 4% and where steam or water and heat 
necessar to create the steam. were used to 
carry 0 the nicotine‘ products, a quantity 
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of steam which when in the form of water , 
equivalent to 3 to 4 pounds of water to each 
pound of tobacco was found to volatilize the 
nicotine content. The physical structure and 
constitution of tobacco material of this kind 
made it possible to use any degree of heat in 
order to volatilize a quantity of water to 
carry off the nicotine content in percentages 
mentioned without adversely interferingwlth 
the tobacco components to make the process 
a continuous one. ' . 

The methods thus far employed did not 
anticipate a greater nicotinecontent than 3 
to 4% nor did‘they anticipate a higher, resin 
lousyalbuminous, gummy or other component 
present in tobacco, as is found or may occur 
in tobacco material having a content upwards 
of 4%. ' _ 

Where I have attempted to recover nico 
tine from tobacco material containing nico 
tine in excess of 4% by a water component 
equivalent to 4 pounds of water to 1 pound 
of tobacco, I have found that a total libera 
tion of the‘ nicotine cannot be effected, nor, 
where I have attempted to increase the tem 
peratures for carrying out the process of re 
covering nicotine from tobacco carrying nico 
tine in excess of 4%, have I been able to 
effect the separation because of the high 
resinous, gumn'ly, albnminous or other com 
ponents found in the tobacco plant of this 
nicotine con stitutiou so that, while ordinarily 
the nicotine will be volatilized to a degree in ' 
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which the temperatures are raised, the effect 
of heat on the components not desired in the 
plant are adversely affected to entrap the 
nicotine components beyond the condition 
where the nicotine content can be economi 
cally’ separated therefrom. WVhile where I 
have attempted to supply an amount of wa 
ter at one time to supply vapor sufficient to 
carry off the nicotine of percentages in ex 
cess of 4%, the resinous, gummy, .albuminous 
and other constituents of the plant are dis 
solved to such an extent as to further inter~ 
fere with the liberation of the nicotine and 
to make it impractical for a continuous proc 
ess, particularly where heating elements are 
employed to liberate the steam by coating the 
heating elements or producing a froth, mak 
ing it necessary to discontinue the process to 
cleanse the heating elements or remove the 
batch from the distilling chamber. Thus, 
any attempts to increase the quantity of ex 
tractive agent, such as water, have been found 
to adversely a?ect the physical characteris— 
tics of the batch, whereas where I have used 
high temperatures, the plant ‘components are 
affected to further serve to entrap the desir 
able constituents beyond economical recovery. 

31y invention, therefore, has for an object 
thereof the provisionof a‘process for recov 
ering the nicotine from tobacco material by 
the use of .an extractive agent in quantities 
sufficient to carry o?' the nicotine content 
without adversely affecting the physical char 
acteristics of the material treated so that high 
economy of cost and efficiency of operation 
may be obtained to completely recover nico 
tine as present in tobacco material in any 
quantities, more particularly with a nicotine 
content tobacco ration above 4% and as high 
as 10%. ' 7 

My invention further has for an object 
thereof, the provision of a process for recov 
ering nicotine from tobacco material,.includ 
ing that having a nicotine content of as high 
as 10% in which water or its vapors are used 
as the extractive agent in quantities sufli 
cient tocharge the tobacco to its highest 
absorptive power, without interfering with 
conditions which are most conducive for lib 
erating the nicotine and without imparting 
to the product treated physical conditions ob 
jectionable for treating the product continu 
ously, due to the adhesive agents present in 
tobacco besides nicotine, such as resins, albu 
minous materials, gums or the like, the proc 
ess involving the liberation of nicotine from 
a condition in which it will be'more com 
pletely carried off when in contact with. or‘ 
in the presence of water vapor such as steam, 
having combined therewith water and under 
conditions of temperature where it readily 
is converted from the liquid phase to the 
vapor phase. _ 
My invention further has for an object 

thereof the provision of a process for extract 
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ing nicotine from tobacco material, using wa 
ter vapor as the extractive agent and main 
taining conditions wherein the tobacco mate 
rial is always in contact with, and has pres 
ent a quantity of water sufficient to dissolve 
the nicotine‘ content’ so that the nicotine that 

carried o? by the vapors generated will be 
effectuated at conditions, so far as possible, 
when water changes from the liquid phase to 
the vapor phase. ‘ 
My invention still further has for its ob 

ject the provision of a process in which wa 
ter vapor is used .as an extractive agent and 
in which there is always present an amount 
of water in excess of that which will be suffi 
cient to carry off the'nicotine component but 
below that at which it adversely affects the 
adhesive components of the tobacco material 
to cause exudation of the adhesive material 
to wad the batch and interfere with separa 
tion in an apparatus in which the process is ' 
to be carried on continuously. 
My invention further has for an object 

thereof the provision of a process controlled 
as to temperature and time of reaction so 
that use is made, to the maximum degree pos 
sible of heat transference when water, 
changes from thevliquid phase to the vapor 
phase, and from the vapor to the liquid phase, 
conditions being maintained such that there 
is alternately effected a- heating of the to 
bacco material to liberate quantities of water 
vapor to carry off nicotine and then to a cool 
ing in the presence of water vapor to con 
dense an amount of water necessary for lib 
eration of the nicotine in solution, and the 
absorption of heat units accompanying con 
densation to more efficiently raise the tem 
perature of the nicotine so that upon again 
heating the mass, a. maximum amount of 
steam will be generated under conditions 
carrying off the highest degree of nicotine. 
The invention further has for an object 

> thereof the provision of a process in which 
tobacco material is maintained in the pres 
ence of an extractive agent in the liquid phase 
in amounts su?icient to dissolve the nicotine 
content while maintaining conditions as to 

. temperature so that the nicotine will more 
completely pass into the vapor form and this 
I accomplish by always maintaining the to 
bacco material treated with a quantity of wa 
tersufficient to dissolve the‘ nicotine content 
and maintain the batch at a temperature at 
which steam is generated, and surrounding 
atmospheric conditions being maintained 
such as to carry off the nicotine liberated by 
charging the atmosphere with a quantity of 
water in the liquid phase and alternatingr the 
temperature conditions from an upper limit 
to liberate steam and carry off nicotine, and 
to a diminished temperature to rewet or con 
dense a portion of the vapor upon the tobacco 
material undergoing treatment. _ 
My invention still further has for an ob 
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ject thereof the provision of a process for 
treating tobacco material and recovering the 
nicotine therefrom, the tobacco being main 
tained under temperatures such that it will 
never be heated so hot as to liberate the en 
tire water content while there still remains 
a quantity of nicotine, nor is ever permitted 
to cool so that the vapors of the extractive 
agent with which it is kept in contact will 
transfer an unduly large amount of heat 
thereto, the cooling being e?'ected, however, 
to just permit condensation‘ to take place at, 
or close to the critical temperature for gen-' 
erating steam. 
My invention may be considered as pro 

viding a process for obtaining nicotine be 
ginning with tobacco which is so wet as to 
completely dissolve the nicotine content, but 
so dry as to .be cap-able of processing with 
out interfering mechanically in the apparatus 
used, the process including a series of drying 
and rewetting steps, the drying to carry oil‘ 

' an amount of nicotine and the wetting to re 
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supply water sufficient for solution of the 
nicotine content, further conditions being 
maintained during the process that the re 
wetting is ca-rriedron from the extractive 
agent used or under conditions that a re 
wetting is effected in proportion to the nico 
tine content and without interfering with 
the physical characteristics of the. material 
treated necessary for a continuous op 
eration. .There is further provided atmos 
pheric conditions surrounding the zone 
in which the nicotine is evolved and 
subjected to a movement in the direc 
tion to carry away the desirable com 
ponent in a vapor phase, comprising an ex 
tractive agent including an amount thereof 
in a liquid phase so as to be able to carry a 
quantity of nicotine higher than that which a I 
vapor would normally carry and maintaining 
a vapor pressure conducive to a more rapid 
generation of the nicotine from the tobacco 
material. In the more particular embodi 
ment, my invention provides an extractive 
agent in the vapor form; such as stem, carry 
ing with it a proportion of water in the ‘liquid 
phase which, moving counter-currently to 
the tobacco material that is heated so as to 
generate nicotine vapor, will carry a higher 
amount of nicotine, the nicotine generated 
under these conditions servingpto dissolve 

’ to some‘ extent in the water in the liquid phase 
and producing a condition of vapor pres 
sure, accelerating the generation of nicotine 
at the hotter portions of the apparatus. 
Other objects of my invention reside in new’ 

and novel apparatus for serving etliciently to 
carry out my process and attain the objects 
above mentioned. _ 

To attain these objects and such further 
objects as may appear herein or be herein 
after pointed out, I will now refer to a more 
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detailed description of a preferred embodi 
ment of my invention. ' 

Tobacco material, preferably containing 
upwards of 4% of nicotine and as ‘high as 
10%, or even in excess __,tl1ereof, including 
any or all parts of the tobacco plant, are used 
as the source for the nicotine. This tobacco 
material is preferably broken into small par 
ticles ranging from dust or particles of ?ner 
size to lumps from 1 to 2‘inches in diameter. 
However, any form of the plant will serve 
the purpose in the process Whichwill now be " 
outlined. _ 

The initial step is to treat the tobacco ma 
terial to liberate, should .it'not already be 
free, the nicotine content from its combina— 
tion with the resins, gums, albuminous ma 
terials or plant cells by a treatment with an 
alkali solution such as the hydroxides or 
carbonates of the alkali metals, as sodium, 
or the hydroxides of‘the alkali earths, such 
as calcium.._ Preferably a lime paste is added 
containing 10 to 20% of lime in proportions 
amounting to 2 to 4 parts of this mixture to 1 
pound of tobacco. The variations in quan 
tity'of the lime mixture added will be'madc, 
depending upon the character of the tobacco, 
that is, where a high moisture content tobac 
co is used the amount will be diminished, 
whereas where a drier tobacco is used the 
amount- may be increased towards the upper 
limit. However, the amount added should 
,never be in excess of that where there will be 
any extraneous water and as a practical 
method of determining the desirable condi-i 
tion, after a, time has elapsed to permit ab 
sorption of the lime paste added, and to cause 
the reaction to liberate the nicotine, a simple 
test employed after thorough commingling 
by suitable mixing apparatus has been effect-_ 
ed is: The operator can determine approx 
imately the proper condition by pressing a 
handful of the material. The amount of 
water should never be in excess of that which 
will cause the tobacco to Wad or chunk but ‘ 
should have the property of again becoming 
fluffy, upon the release'of the pressure. 
The mixture thus prepared is introduced 

into a heating chamber providedwith suit 
able heating and mixing elements to expose. -' 
the material fed thereto to proper heating 
operation and serves to move the material 
fed thereto continuously. The heat is sutli 

,cient to generateflsteam within the mass and 
carry with it the nicotine contained therein. 
As the ‘generation: of the steam progresses, 
the vapors are removed couliter-currently 
by some suitable suction device. at the same 
time drawing along with it a quantity of an 

. . ,. . 

extractive agent, such as steam. which pret 
erably carries entrained therewith a. suspen 
sion of water. 

, The heating arrangement is such that there 
is an alternate exposure of the tobacco mate 
rial to a maximum temperature and then a 
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movement of the material so treated to a cool 
' er zone, all being carried out within an at 
mosphere of' the extractive agent in vapor 
charged with small particles of water in the 

5 form of a spray, fog or mist. As the tobacco 
material is exposed to the heat of the hottest 
portion of the chamber, steam is generated 
that will volatilize the nicotine, at the same 
time serving to dry the tobacco, to some ex 
tent. The tobacco material is then alter 
nately directed to the cooler portion of the 
heating chamber where, coming in contact 
with the extractive agent, there is deposited 
thereon by absorption or condensation a 
small amount of water supplying an amount 
less than but almost as much as that lost at 
the previous heating but to an extent suffi 
cient to further keep in solution the nicotine 
content. The tobacco material is then again 
exposed to the hotter portion of the heating 
chamber where again an amount of steam is 
generated within the wet mass to carry with 
it a fresh quantity‘of nicotine. The speed 
of. operation is maintained such that when 

25 exposed to the hotter portion of the heating 
chamber, it will not become so hot. that upon 
entering the cooler portion of the heating 
chamber it will cause undue transference of 
heat to the extractive agent, for example, 

30 steam containing dispersed water, but will so 
enter the cooler zone as to be able to condense 
and absorb an amount of theextractive agent, 
such as water, in proportion to the nicotine 
remaining in, the tobacco material and re 

35‘ tain it in solution. 1 
The process continues so that the tobacco 

material becomes drier as the nicotine con 
tent extracted andbecomes less and, as 
previously stated, the speed of operation is 

40 such that as the nicotine content becomes 
smallerfthere is a smaller amount of water 
absorbed, at each stage of the treatment of 
the material within the cooler zone. 
In the more ,particular embodiment of my 

45 invention, as practiceth'the hottest portion of 
the‘ heating elements is maintained such that 
it will be just su?icient to generate steam 
within the“wet mass while the cooler portion 
is maintained just short of that where, com 

50 i'ng in contact with the vapor, it will transfer 

15 

the heat thereto but just below that where 
it will cause condensation of a portion of 
the vapor thereon. Thus, it will be observed 
that the hottest zone of reaction is just about 

55 2120 F. so as to generate steam within the 
alkaline material while the ,cooler zone is 
just below 212° F., where it will absorb or 
condense an amount of the extractive agent 
with whichit is in contact. 

60' This process may be carried out in various 
ways but for my ‘purpose the apparatus dia-‘ 
gramatically shown in the accompanying 
drawing illustrates a preferred form there 
of in which Fig. 1 is a vertical sectional eleva 

35 tion of my apparatus broken away in part 
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to disclose certain details. Figure 2 is a sec 
tion taken on a line 2—2 of Figure 1. Figure 
3 is a section taken on a line 3—3 of Figure 1. 

In the drawings, 10 is a drum or chamber 
of cylindrical form arranged for rotation by 
providing the annular tracks 11 and 12 near 
the ends thereof and resting upon rollers 13 
and 14, supported in suitable bearings 15 
and 16. Preferably, though not necessarily, 
the roller 13 and bearing 115 are supported 
upon a block 17 to elevate this end of the 
drum. There is provided at the front end of 
the drum 10 a stationary duct 18 leading into 
the drum at its axial line and arranged for 
permitting relative rotary movement thereof 
while being maintained sealed by the annular 
nib 19 within the ?ange 20. 
The duct 18 has ‘its lower end provided 

with the supply and feeding unit 21 for raw 
tobacco material. This unit comprises a mix 
ing chamber 22 having a tobacco entrance 
port or hopper 23 and an alkali solution or 
lime paste measuring device 24 leading into 
the same. Suitable mixing paddles mounted 
on the shaft 25 are arranged for by the sprock 
et 26. Leading. from the chamber 22 at one 
end thereof, is a cut flight screw conveyor 27 
operated by the sprocket 28, and serves to 
feed the li’med tobacco material to the duct, 
and allow a time for absorption of extrane 
ous water, complete chemical reaction with 
the alkali, at the same time acting as a seal 
for the heating chamber. The upper end of 
the duct leads the vapors generated within 
the drum to suitable recovery and vapor 
‘cleansing apparatus, as the dust collector 29. 
and then to the surface condenser 30, move 
ment of the vapors in the direction indicated 
being induced by the suction fan 31. The 
cooling water supply for the condenser is 
shown at 32, whereas the condensate may be 
collected from the outlet shown at 33. 

‘Vithin the chamber 10 there is arranged 
heating elements or tubes 34 at the periphery 
of the drum, in suitable numbers, all con 
nected at their ends by the front manifold 36 
and the rear manifold 37. A stationary head 
38 is sealed by the annular gasket 39 and 
?ange 40 at the axial line, permitting rotary 
movement of the drain. - 

Preferably, high pressure steam ‘is used to 
supply the heat, and this is accomplished at 
the axial line of the front manifold 37, 
through the pipe line 41 beyond the trap 41’. 
within the housing 42 which serves as the 
n'ieans of discharging the condensed steam 
or water from the tubes or manifold through 
the end head 38 and then out through the 
spout 43. . 

Radiallv disposed within the chamber are 
a series of lifting shelves 44. of triangular 
conformation. supported upon the tubes at 
the periphery by suitable straps 45 and at 
their apex 46 upon the central shaft 47. The 
shelves are arranged progressively in screw 
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pitch fashion, overlapping to some extent 
when considered in transverse section, with 
the right angular edges 48' away from the 
direction of movement of the material and 
with the angular or hypothenuse edge 48 of 
the shelves in the direction of movement of 
the material, for purposes which will here 
inafter be pointed out. Towards the exit end, 
and lying ?ush with the end of the chamber, 
are discharge lifting shelves 49 radially dis 
posed towardsthe axial line directly over a 
central stationary hopper 50 mounted on‘the 
stationary end-head 38. A conduit 51 leads 
from the hopper 50 to discharge outside the 
chamber. - v ‘ ‘ 

Also leading through the stationary end 
head 38 into the chamber 10 is an extractive 
agent feed line '52, preferably for exhaust or 
low pressure wet-steam, into which is led a 
needle valve 53‘for. adding additional water 
to the steam in the line 52, and is so posi- “ 
tioned that the rush of steam will atomize 
or ‘otherwise ?nely divide the water led there 
into. For certain purposes the exhaust 
steam from the spout 43 may be led into 
line 52 by suitable piping, as will be readily 
understood. . _ . 

The operation of the process in ‘connection 
yvith the apparatus above described is as fol— 
ows: 

The raw tobacco material, including any 
or all parts of the plant in any size whatso 
ever, pre?erably ranging from ?ne dust to 
lumps of 1 to 2 inches in diameter, is incor 
porated in the mixing chamber 22 to which is 
added, by means of the liquid. measuring de 
vice 24, an amount of lime paste (10, to 20% 
free lime) until a quantity ,equivalent to 2 
to 4 parts by weight have been added, This 
mixture of lime paste and tobacco material is 
thoroughly stirred by means of the paddles 
on the shaft 25lto thoroughl commingle the 
same, meanwhile adding a quantity of steam 
as an aid for chemical reaction, and also a 
“nice” control or adjustment of water con 
tent, by means of the steam ‘line 22,’ at one 
portion of the chamber. This mixture is 
carried on for a time sufficient to cause the 
reaction necessary for liberating the nicotine 
from its combination with the acid, resinous, 
albuminous or gummy constituents within 
the cells of the plant. It will be understood 
that this mixing may be done adjacent to 
the main drum .or in a suitable apparatus 
forming a separate unit. 
From the mixing chamber the mixture of 

limed tobacco material is'fed to the main 
drum 10 by the cut ?ight or ribbon conveyor 
'on the shaft 28, through the stationary head 
at the lower end of the duct 18. The main 
drum 10 is of a length su?icientto carry the 
process to completion as the tobacco material 
traverses from the entrance at 18 to the exit 
when timed with a speed of rotation of 1 to 
2. revolutions per minute. ' The heating tubes 

5 

34 within the drum are brought to a proper 
temperature by the steam led thereinto from 
the main line 41, high pressure steam being 
used so that a temperature above 212° F. is ' 
maintained su?icient to volatilize water from 
the tobacco material alkalined as previously 
mentioned. As the tobacco material falls 
within the space between the end of the 
chamber and the manifold‘ 36, it is picked 
up by the shelves 44, gradually and progres 
sively moving it upwardly along the periph 
ery of the drum, portions of the tobacco ma 
terial being held in contact with the heating 
tubes through part of the rotation, until 
after a shelf reaches the horizontal position, 
whereupon some of the material will gravi 
tate radially towards the axial line, other 
portions of the tobacco material sliding off 
the edge 48 to cascade the same towards the 

' bottom of the tube. 
The material thus gradually lifted and 

dropped will form ridges of tobacco material 
throughout the length of the heating cham 
ber 10 and, by reason of the screw-pitch ar 
rangement of the lifting shelves and the 
slight tilt which is given to the chamber, the - 
tobacco material will, during the course of 
rotation, be traversed to the end of the cham 
ber by the progressive lifting and falling 
from the shelves to the bottom of the tube. 
As the material reaches the end of the tube, 
the vertical lifting shelves 49, forming pock 
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ets with the end of the chamber, will drop ' 
some of the material into the hopper 50'and 
be discharged from the conduit 51 when the 
treatment is completed. ' ' 

During the rotary movement of the main. 
chamber 10, i’ the suction fan 31 is put into 
‘operation to draw in vapors that may be 
evolved from-the zone of reaction within 
the heating chamber 10, passing off through 
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the duct 18 and the dust collector 29 andf 
thence to the condenser 30 where the nicotine 
products are collected in connectlon with the 
condensed water of the vapor evolved.“ 
Non-condensable gases containing nicotine, 
4311111101113 and other valuable substances are 
passed onto a vapor scrubber for recovery 
thereof. . 

Simultaneous with this operation there is 
introduced into the heating chamber a quan 
tity of wet steam through the conduit 52 
which, during its ?ow, entraps therein ad 
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ditional water from the needle valve 53. The‘ - 
rush of steam thus introduced into the main 
chamber serves to transform the water in 
jected at the needle valve into a ?ne spray, 
cloud or mist, thus carrying into the reaction 
chamber not only moisture in the form-of 
vapor but moisture in the liquid phase, as 
a result of the atomization. There is thus 
created within the rotary drum a counter 
current of tobacco material and a' vapor in 
which water exists to’ some extent in the ' 
liquid‘ phase.“ 
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The material may be described as under 
going the following cycles in a series of re 
peats from its entrance into the heating 
chamber to its exit. ’ 
There is ?rst the heating by direct con 

tact with the heating tubes at the position at 
the bottom of the tube, at which point steam 
is generated, carrying off with it nicotine 
vapor. Asthe amount of material at this 
point is gradually lifted up by the rotation 
of the drum and shelf, heating continues, 
evolving at the same time an amount of 
water and nicotine vapor. _ 
, As the shelf a proaches the horlzontal po 
‘sition, some of tie tobacco‘ material will fall 
‘off. Other portions of it will be carried 
along until the shelf reaches a somewhat ver 
tical position when other portions of the 
material will fall off or shower, so as to be 
cascaded transversely of the length of the 
heating chamber. Other quantities of the 
tobacco material ‘remaining on the shelf 
will slide radially towards the axis of the 
chamber. As the material reaches the cen 
ter of the heating chamber and as it neces 
sarily moves away from the hottest por 
tion or heating tubes, it will encounter'that 
part at the c‘enterwhere there is an appreci 
able drop in temperature and, consequently 
will be cooled- to some extent. On the axial 
line it will encounter some of the vapor in 
troduced into the chamber and some of the‘ 
water in the ?nely dispersed form, absorbing 
or condensing portions thereof and'resup 
plying a portion of that lost by the previous 
heating portion. The temperature at the 
axial line is maintained such- as it will be 
just critical to generatethe steam and con 
densation of water. ' - 

Thus, the temperature at the central por 
tion of the tube will be such that the tobac 
co material striking the cross ?ow of vapors, 
will not lose such quantity of heat units to 
generate any steam from the water that may 
be condensed or absorbed therein nor will 
it be so low as to be unduly wetted by the 
amount of steam condensed. 
Further rotation of the chamber will ?nal 

ly deposit the material having this addi 
tional quantity of Water absorbed therein 
or condensed thereon to the bottom of the 
tubes, upon the hottest portion or heating 
tubes 34, whereupon the cycle will begin 
again. ' 

vThis progressive volatilization of steam, 
carryin with its nicotine vapor and subse 
quent a sorption or condensation of water,' 
progresses in such a manner that there is at 
?rst a larger quantity of moisture absorbed 
as the content of nicotine remains high and 
then gradually as 'nicotine is separated from 
tne tobacco ‘natcnal, \he product becomes 
hotter and absorbs less and less‘ quantity of 
watir in proportion to the nicotine remain 
ing in the material treated. It will thus 
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be noted that, at the exit end, as the material 
treated emerges with complete separation of 
nicotine, the water content will also almost 
completely be separated. 
By undergoing a series of reheating and 

rewettinnr at the speed of operation described 
and within the temperature limits de 
scribed, it has been found that ‘a tobacco 
material having a content of nicotine as high 
as 10% or even in excess thereof, can be ‘ 
processed without detrimentally affecting 
the heating elements or without having the 
adhesive agents, resinous, albuminous ma 
terials and the like dissolved to ‘an extent 
where they will gum or stick to'the heating 
elements and, at the same time, having had 
added‘thereto an amount of Water equiva 
lent to 1000 pounds, or even more, if desired, 
of water to every 100 pounds of tobacco ma 
terial. K ' 

It will be noted that the temperature at 
which the tobacco material is maintained is 
such as to permit interchange of heat units 
at the critical temperature while maintain 
ing an atmosphere which further helps to , 
accelerate the generation of the nicotine va 
por. This is accomplished by reason of the 
extractive agent being present in both the 
liquid and vapor phase and the liquid car 
ried within the extractive agent forming a 
solvent for any nicotine that may be gener 
ated, raising the possibility of further gen 
erating a quantity of nicotine vapor. This 
extractive agent in both the‘ liquid and the 
vapor, phase, can further carry more than 
the theoretical quantity of nicotine as com 
paredlwith steam in the pure vapor phase. 
Thus, not only have I provided conditions 
for the more rapid generation of nicotine 
vapors but I have provided means for carry 
ing a larger quantity of nicotinewith the 
same amount of extractive agent. _ 

In the claims where I have stated that I 
produce an atmosphere in which the extrac 
tive agent is in the liquid and vapor phase, 
I mean to include thereby any extractive 
agent, whether water or an organic solvent 
or nicotine, and where I have stated that the 
extractive agent is in the liquid phase in 
?nely divided form, I mean to include there 
by that condition of dispersion as may be 
characterized as a fog, cloud, vapor or spray. 
Having thus described myyinvention and 

illustrated its use, what I claim as new and 
desire to secure by Letters Patent, is I 

1. In the process of treating tobacco ma 
terial to remove its nicotine content which. 
includes the steps of alternately" exposing 
previously’ wetted tobacco jmaterial in the 
presence of a vapor extractive agent to heat 
ing and cooling, varying from an upper 
temperature limit su?icient to volatilize a 
portion of the water content and to‘ a lower 
limit sufficient to condense and absorb por 
tions of an extractive agent in contact there 
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with when cooled and maintain it in liquid 
phase. ' 

2. In the process of treating tobacco ma 
terial to remove its nicotine content which 
includes the steps of alternately exposing pre 
viously wetted tobacco material in the pres; 
ence of a vapor extractive agent to heating 
and cooling, varying respectively from an 
upper temperature, limit su?icient to vola 
tilize a. portion of the water content and to a 
lower limit sufficient to condense and absorb 
portions of an extractive agent being in con 
tact therewith when‘ cooled and maintain 
it in liquid phase, the extractive agent hav 
ing a movement relative to the tobacco ma‘ 
terial to progressively remove the nicotine 
content thereof. ‘ ’ 

3. In the process of treating tobacco ma 
terial to remove its nicotine content which 
includes the steps of intermittently exposing 
previously wetted tobacco material having its 
nicotine content liberated by treatment with 
an alkali, to heating while contacting the to 
bacco material with an extractive agent, the 
heating varying from an upper limit sui?cient 
to volatilize a portion of the water content 
and to a lower limit sufficient to condense and 
absorb portions of the extractive agent and 
maintaining the extractive agent at a tem 
perature within limits to retain the same in 
the mixed vapor and liquid phase while giv 
ing it a'movement relative to the tobacco 
material to gradually remove the nicotine 
content. ' ' 

4. In the process of treating tobacco ma 
terial to remove the nicotine content there 
of, the step which includes the treatment of 
the tobacco material by circulating in con 
tact therewith an extractive agent compris 
ing water in the mixed liquid and vapor 
phase, while maintaining temperatures to 
heat the tobacco to. volatilize portions of the 
water. ., 

5. In the process of vtreating tobacco ma 
terial to remove the nicotine content thereof, 
the step which includes the treatment of 
the tobacco material with an extractive agent 
while maintaining a critical temperature for 
retaining the agent in the vapor phase, and 
intermittently subjecting the tobacco mate 
rial to heating, varying from a temperature 
su?icient to volatilize the extractive agent to 
that which is just su?icient to condense por 

I tions thereof. 

60 

6. In the process of recovering-nicotine 
from tobacco material the steps which 
comprise freeing the nicotine content there 
of by treatment "with a water solution of 
an alkaline agent in quantities just- below 
that at which the tobacco material will be 
adhesive, subjecting the same to heating and 
cooling temperatures alternating from an 
upper limit su?icient to volatilize the water 
and carry off the nicotine, vto a lower limit 
temperature at which water vaporcondenses' 

7 

7. In the process of recovering nicotine 
~ from tobacco material the steps which com 
prise freeinrr the nicotine content thereof by 
treatment with an alkaline solution of water 
in’ quantities just below that at which the 
tobacco material will wad or chunk and 
subjecting thesame to heat, alternating from 
a high temperature to a low temperature, the 
high temperaturebeing sufficient to volatil 
ize the water and carrya quantity of nico 
tine. with it, the lower temperature being 
su?icient to permit condensation of the steam 
without appreciable transfer of heat. 

8. In the process of recovering nicotine 
from tobacco material the steps which com 
prise converting the nicotine content there 
ofto free nicotine by treatment with an al 
kaline solution of water in quantities just 
below that at which ‘the tobacco material 
will Wad or chunk and subjecting the same 
to heat, alternating from a high tempera 
ture to a low temperature, in an atmosphere 
containing steam, the high temperature be 
in" su?icient to volatilize the water to carry 
o? a' quantity of» nicotine with it, the lower a 
temperature being su?icient to permit con 
densation of the steam without appreciable 
change of temperatureand continuously re 
moving the vapors containing nicotine from 
the zone in which they are ‘generated. 

9. In the process of recovering nicotine 
fromtobacco material the steps which com 
prise initially converting the nicotine con 

’ tent into free nicotine by treating with an 
alkali, adding water in quantities upwards 
of 150% but below that percent at which 
‘the tobacco material will wad or chunk ~and 
subjecting the mixture to heat alternating 
from a high temperature to a low tempera 
ture in an atmosphere containing water in -'~ 
the liquid and vapor phase, the high tem 
perature being su?icient to volatilize the 
Water and carry off a quantity of nicotine 
with it, the low temperature being sufficient 
to permit condensation of the steam without l 
appreciable change in temperature. 

10. In the process of recovering nicotine 
from tobacco material the steps which com 
prise freeing the ‘nicotine content thereof , 
y treatment with an alkaline solution of _ 

water in quantities upwards of 150% but 
below that percent at which the tobacco 
material will wad or chunk and subjecting 
the same to heat, alternating from a high 
temperature to a low temperature, in a 3 
counter-current of an extractive agent con 
taining steam, the high temperature being 
sufficient to volatilize the Water to carry off 
a quantit of nicotine with it, the low tem 
perature l) 
sation of the steam without appreciable 

eing sufficient to permit conden- 3 

£3 

change in temperature and recovering the 
nicotine from the extractive agent. 

11. The process of treating tobacco mate 
rial to remove its nicotine content which 3 
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includes the steps‘ of alternately exposing 
previously v.wetted tobacco material in the 
presence of-an extractive agent in the mixed 
liquid and vapor phase to heating sufficient 

‘ to volatilize a. portion of the water content, 
to cooling su?icient to condense and absorb 
a portion of the extractive agent and repeat 
ing the heating andcooling for alternate treat 
ment of the ?rst and second order to pro 

I gressively remove the nicotine content of the 
tobacco material. - 

12. In an apparatus for extracting nicotine 
from tobacco material, a heating chamber, 
of means for progressively feeding raw ma 
terial to said heating chamber, ‘and means 
for feeding an extractive agent counter-cur 
rently to said material feeding means in said 
chamber, the extractiveagent feeding means 
including means for dispersing water in ?ne 
ly divided form, the chamber including 
shelves radially arranged in said chamber 
and of a size and form to cascade the tobacco 
material from the peripheral walls towards 
the axial line of the chamber transversely 
across said current of dispersed water. 

13. In an extraction apparatus of the char 
acter described, a heating chamber, of means 
for progressively feeding raw material to 
said heating chamber, means for counter-cur 
rently feeding an extractive agent compris 
ing water in ?nely dispersed form, radially 
disposed cascading means for said material 
formed to progressively feed the material 
transversely across the current of said extrac 
tive agent and from the peripheral walls 
across the axial section of the chamber. 

14. In an apparatus for extracting nicotine 
from tobacco material, aheating chamber 
provided with heating means substantially 
peripherally disposed, means for feeding to 
bacco material progressively through said 
heating chamber, means for counter-cur 
rently feeding an extractive agent including 
?nely dispersed water adjacent the axial por 
tions of said heating chamber forming a cool 
er axial zone, and cascading means for said 
tobacco material radially disposed and 
formed to direct said tobacco material con 
tinuously and progressively from the periph 
erally heated portions of said chamber to 
wards the axial zone across the path of the 
current of the said extractive agent. 

15. In an apparatus for extracting nicotine 
from tobacco material, a rotary heating 
chamber provided with heating means sub 
stantially peripherally disposed in said cham~ 
ber, means for feeding tobacco material pro 
gressively through said heatmg chamber, 
means for counter-currently feeding an ex-' 

" ‘ tractive agent, including ?nely dispersed 
water adjacent the axial portion of said heat 
ing chamber, forming a cooler zone, and cas 
cading means for gravitating the tobacco ma 
terial radially and transversely to the move 
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means comprising radially disposed vanes. 
16. In an apparatus for extracting nicotine 

from tobacco material, a rotary heating 
chamber provided with means for heating 
the same, said heating means being disposed 
substantially at the peripheral portions of 
said chamber, means for mounting said 
chamber for rotation, means for feeding the 
tobacco material progressively through said 
chamber, means for counter-currently feed 
ing an extractive agent, adjacent the axial 
portions of said heating chamber, and cas 
cading means for gravitationally forming a 
curtain of the tobacco material, transversely 
to the ‘movement of the extractive agent 
through said chamber, said cascading means 
comprising radially disposed ?at blades p0si~ 
tioned to extend from the peripheral portions 
across the axial line of said chamber, and 
substantially free at said axial portions, 
whereby tobacco may be cascaded substan 
tially diametrically acrosssaid chamber dur 
ing its rotation. 

17 . In anapparatus for extracting nicotine 
from tobacco material, a rotary heating 
chamber provided with means for heating 
the same, said heatingmeans being disposed 
substantially at the peripheral portions of 
said chamber, means for mounting said cham 
ber for rotation, means for feeding the to 
bacco material progressively through said 
chamber, means for counter-currently feed-‘ 
ing an extractive agent, adjacent the axial 
portions of said heating chamber, and cas 
cading means for gravitationally forming a 
curtain of the tobacco material, transversely 
to the movement of the extractive agent 
through said chamber, said cascading means 
comprising radially disposed, triangularly 
formed, ?at blades positioned to extend from 
the peripheral portions across the axial line 
of said chamber, and substantially free at 
said axial portions, and tapering in the direc 
tion of said axial portion of said chamber, 
whereby tobacco may be cascaded substan 
tially diametrically across said chamber and 
moved towards the exit end during its rota 
tion. 
In witness whereof, I have signed and 

sealed this speci?c?ation, this eleventh day 
of December, A. D. 1925. ' 
ROBERT GRAHAM MEWBORNE. 
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