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To all chon it inctly concern: 
Be it known that I, RICHARD KISSLING, a 

citizen of Bremen, residing at Bremen, Ger 
man Empire, have invented certain new and 

5 useful Improvements in the Manufacture of 
Tobacco Fabrics which are Free from Nicotine, 
and Apparatus therefor; and I do hereby de 
clare the following to be a full, clear, and exact 
description of the invention, such as will ena 

o ble others skilled in the art to which it apper 
tains to make and use the same, reference be 
ing had to the accompanying drawing, and to 
letters or figures of reference marked thereon, 
which form a part of this specification. 
This invention consists in a novel process 

of denicotinizing tobacco and in the appa 
ratus for carrying out the said process. The 
elimination of nicotine from tobacco is effected 
by first treating the tobacco-leaves with a so 

2o lution of chloride of calcium and then draw 
ing off the solution and subjecting the tobacco 
to the action of steam under pressure to re 
move the remaining nicotine. 
In carrying out this process of denicotiniz 

25 ing tobacco any suitable apparatus may be 
employed. I prefer, however, to use the ap 
paratus shown in elevation, partly in section, 
in the accompanying drawing. The tobacco 
leaves are placed in loose layers upon two or 

3o more perforated screens, ct, arranged within a 
digesting vessel or vessels, A, that are con 
structed to be hermetically closed, and are pro 
vided each with a suitable safety-valve, af. If, 
as shown in the drawing, more than one di. 

35 gesting-vessel is employed, they are connected 
at or near their upper ends with a pipe, P, by 
means of the pipe b, and a three-way cock, p. 
These vessels are also connected at or near 
their lower ends with a discharge-pipe, b', and 

4o a steam-induction pipe, b', provided with suita 
ble valves, b. The vessels A are further con 
nected with a feed-tank, C, by means of the 
pipe c and a branch pipe, (not shown in the 
drawing,) said pipes being provided with stop 

45 cocks or valves c' c', respectively. The feed 
tank C is charged with a solution of chloride 
of calcium either in dilute alcohol or in water, 
and said tank is provided with suitable stir 
rers, c, operated by hand or other motive power, 

So and with a suitable level-indicator, c, said 
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tank being also arranged to be hermetically 
closed. When the denicotinization is carried 
on by means of an alcoholic solution of chloride 
of calcium, I preferably employ a solution 
containing about seventy per cent, of alcohol. 
The discharge-pipes b' of the vessels A are 

provided with suitable valves or stop. cocks, , 
and are connected by means of a pipe, d, with 
a still, D, and the steam-pipes l'are connected 
by means of a pipe, p' and P', with a steam 
boiler, E, the said pipe P being also connected 
with the worm of the still D. The inlet of the 
steam taking place through valve or stop-cock 
d escapes at d°. The still D is also connected 

55 

by means of a pipe, p, with a receiver, F, for 65 
the water resulting from the distillation of 
the alcohol, and said receiver is connected 
with the vessels A by means of the pipe P, 
and with the condenser (by means of a pipe, 
g) wherein the alcohol is condensed. 
The operation of the apparatus is as follows: 

The valves b° of the steam-pipe b°, the valves 
') of the discharge-pipe l', the valve or stop 
cock o' of the steam-pipe p', the valve or stop 
cock d of the steam-pipe P, the three-way 
valves p W of the pipe d, and still D being 
closed and the stop-cocks or valves c' c' opened. 
the solution of the chloride of calcium is ad 
mitted to the vessels A, previously charged 
with tobacco. This solution is prepared by 
slowly adding under constant agitation the 
concentrated watery solution of chloride of 
calcium to the required quantity of alcohol 
previously introduced into the tank C. After 
the vessels A are filled with the calcium so. 85 
ution the stop-cocks c' care closed and the 
vessels are allowed to stand allout tWenty 
four hours, when the solution, charged with 
nicotine is drawn off and treated as berein 
after described. Under this treatment of the 
tobacco the following chemical process takes 
place: The nicotine contained in the tobacco 
combines with the malic (citric) acid, and by 
double decomposition nicotine chloride and 
malic-acid calcium are produced, the latter re 
maining in the tobacco, and are expressed by 
the following chemical formula, to wit: CH6 

C.H.N.) - CaCl. = CHO,-(CoH4N2)2EI 
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Inasmuch as the nicotine chloridle is much Too 



2 

more volatile than the nicotine itself, that 
which remains in the tobacco after the With 
drawal of the solution may be readily elimi 
nated therefrom by means of steam under press 
ure admitted to the digesting-vessels after the 
calcium solution has been drawn off. The nico 
time-charged solution of chloride of calcium is 
then treated with a slight excess of annonia. 
to neutralize the calcium acid, and the alcohol 
is finally distilled off to be used over again. 
As above stated, the discharge-pipes b' con 

nect with the still D by means of the three-way 
valve V, which latter being properly set, the 
calcium solution is run into said still and 
treated with an excess of ammonia, as stated. 
The valves are now closed, and the Valve 
W is turned into position to allow the Vapors 
from the still to ascend to the receiver F 
through pipe p°. The valves b, ', and d are 
now opened, (the three-way valve p being yet 
closed,) steam is admitted to the digesting 
vessels A, and the tobacco therein is subjected 
to its action for several hours. At the same 
time the steam admitted to the still Vaporizes 
the alcohol, the vapors ascending through p' to 
the vessel F, and thence through g into the 
condenser G, where they are finally drawn off 
at f° for further use. The water of distilla 
tion returns from the receiver F through the 
bent pipef to the still, such pipe being neces 
sary to provide for the required counter-press 
ure, and such water is drawn off from said 
still through pipe D'. The pipes g f" carry 
the cooling agent away from the condenser and 
receiver. When this operation is terminated, 
and when the tobacco has been subjected to 
the action of the steam under pressure for a 
sufficient length of time, the valve W is again 
turned to disconnect the still from the receiver 
F. The three-way cock p is now opened to 
connect the vessels A, or either of them, with 
the receiver F, and the nicotine chloride, to 
gether with any alcohol remaining in the to 
bacco, is driven off and carried to the receiver, 
and finally said alcohol is recovered by con 
densation in the condenser G, as above de 
scribed. The products of condensation during 
the action of the steam upon the tobacco are 
collected at the bottom of the vessels A, and 
are run into the still through the discharge 
pipes b' and connections, as above described. 
The treatment of the tobacco by means of 

steam to complete the denicotinization has the 
further advantage that when removed from 
the digesters or after a short exposure to the 
air the leaves of tobacco are in proper condi 
tion to be Worked up either into denicotinized 
cigars or tobacco. 
When the denicotinization is carried on by 

means of a watery solution of chloride of calci. 
um the tobacco is subjected to the action of 
steam underpressure for alonger period, (about 
eight hours,) the chemical reaction being the 
Same as in the case of an alcoholic solution of 

65 chloride of calcium, and may be carried out in 
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the apparatus described, dispensing with the 
distilling devices, the nicotine solution being 
then drawn off directly at v. 

Having now described my invention, what I 
claim, and desire to secure by Letters Patent, 
S 

1. The method of denicotinizing tobacco 
which consists in decomposing the nicotine in 
to a nicotine chloride and malic-acid calcium 
by means of chloride of calcium, as described. 

2. The method of denicotinizing tobacco 
which consists in first steeping the same in a 
solution of chloride of calcium and then sub 
jecting it to the action of steam under pressure, 
as and for the purpose specified. 

3. In an apparatus for denicotinizing tobac 
co by means of a calcium solution and steam, 
the combination of a solution-reservoir, one or 
more digesting-vessels divided into two or 
more chambers by perforated diaphragms, a 
steam-generator, and suitable valve-connect 
ing pipes between the digesting vessel or ves 
sels, the solution-reservoir, and the steam-gen 
erator, substantially as and for the purpose 
specified. 

4. In an apparatus for denicotinizing tobac 
co by means of an alcoholic solution of chloride 
of calcium and steam, and for recovering the 
alcohol, the combination of a solution-reservoir, 
one or more digesting-vessels, a steam-gener 
ator, a still, a receiver for the water of distilla. 
tion, a condenser, and suitable valved pipes 
connecting the digesting vessel or vessels with 
the reservoir, the generator, the still, the re 
ceiver for the water of distillation, and the 
condenser, substantially as and for the purpose 
specified. 

5. The combination, with the vessels AA, of 
the pipes b', having valves , the pipe d, the 
pipe p", having three-way valve V, the still D, Io5 
the receiver F, and condenser G, substantially 
as and for the purpose specified. 

6. The combination, with the vessels AA, 
divided into two or more chambers by means 
of perforated diaphragms, the reservoir C, and 
suitable valved connecting-pipes, of the pipest, 
having valves b, the pipe p', having valve y', 
the pipe P', and the generator E, substantially 
as and for the purpose specified. 

7. The combination, with the vessels AA, of 
the pipes b b, having three-way valve p, the 
pipe P, receiver F, pipeg', and condenser G, 
substantially as and for the purpose specified. 

8. The combination, with the vessels AA, 
the pipe P, receiver F, condenser G, still D, 
and pipes fp, the latter having three-way 
valve V, of the valved pipes b'd b° p' P', and 
the generator E, all arranged for operation 
substantially as and for the purpose specified. 
In testimony whereof I affix my signature in 125 

presence of two witnesses. 
RICHARD KISSLING, 

9o 
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Witnesses: 
HEINRICH WILKENs, 
CARL WILKENS, 


