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In recent years interest has developed in the tobacco 
industry in the reconstitution of tobacco, particularly to 
bacco waste, as a web in strip" or sheet form for use either 
as ?ller or as a‘ wrapper for cigarettes ‘and cigars; This 
has not been entirely successful, even when the web is 
made from good quality lamina or stem because tobacco 
has an inherently short'?bre length and much of the 
natural gum in the tobacco isIlost during the processing 
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of the tobacco into'web ‘fOl'H'lJAS a result, the web has -'- 
low strength. It: is not always permissible or desirable 
to adulterate tobacco products‘with binders,i?llers, gums, 
or other additives to increase the strength of the web. "‘ 

> Another previous disadvantage in using a tobacco web, 
either as a ?ller or as a wrapper, has been that the re 
constituted web does 'not have the full aroma and?avour 
of original tobacco. Normal paper web production tech 
niques have to be modi?ed when making atobacco web 
because the essential constituents of the tobacco which 
give it its characteristic ?avour and aroma are water 
soluble and would be lost during the preparation and 
concentration of a ?bre slurry corresponding to‘ a paper 
maker’s slurry. One way of overcoming this problem has 
been to extract the soluble constituents of the tobacco, 
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and these may amount to between 30% and 60% by ‘ 
weight, with water and to concentrate the solution to a 
thick viscous liquid using, for example, a climbing ?lm 
evaporator. A paper web is then made out of the insol 
uble constituents of the original tobacco, which are usu~ 
ally found to be mainly cellulose, and subsequently the 
two faces of the web are coated with'th'e concentrated 
solution. However this is not entirely successful because 
excessive heating is required to concentrate the solution 
of the soluble constituents of tobacco'and this heating 
breaks down many of' the constituents, such'as protein, 
causes some constituents to'interact chemically so"chIang_ 
ing' their composition, and resini?es' other constituents, 
such as pectin, a natural'gurnv present in tobacco.IThe 
resulting ?avour and aroma’of'the tobacco is poor and 
a burnt taste is introduced. ‘ w ' I " 

In accordance with the‘pre‘sent invention a method of 
producing a powdered tobacco extract comprises extract 
ing the soluble constituents from tobacco with solvent, 
atomising the solution and evaporating the minute drop 
lets quickly with a hot gas‘ ‘to form a powder ‘of the 
solute.’ ‘ I I ‘ ‘ v II 

‘The isolation of the essential constituents off'the 
tobacco must be' brought about extremely quickly so 
that the solute'in’the' atomised solution is not‘at the 
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temperature of thev hot drying gas for long enough for i 
an appreciable degradation of the ?avour-giving con 
stituents or pectin ‘to take place. We ?nd that these cri 
‘teria are satis?ed'if the'atomisatio'n and evaporation is 
carried out in a'spray drier. The pressure in'the spray 
drier may be sub-'atmospherici in which case the evapora 
tion will take place‘at a lower temperature and even less 
degradation will take place. V ’ I I I I 

The extraction of the soluble constituents ‘ofv the origi 
nal tobacco is preferably carried out with water although 
other solvents whichdo not're'act chemically with the to 
bacco may ‘be used.‘ The gas with which the Iatomised 
solution is evaporated may be, for example, air o'r'riitro 
gen, air being preferred owing to its convenience. 
The powdered solute which is produced by evaporating 

the atomised solution forms in effect a concentrated to 
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bacco extract and contains substantially in their original 
form, all the essential constituents of the original to 
bacco which give it its characteristic ‘?avour and aroma. 
This powdered extract itself forms an important inter 
mediate product and it may prove to be an ef?cient way 
of transporting the essential constituents of tobacco 'in a 
light form. The powder‘ must, however, be kept in an air 
tight container, because it is hygroscopic. ' ' 
The most important use for the powdered tobacco ex 

tract is in the preparation of a tobacco web wherein a 
concentrated solution of the tobacco extract is applied as 
a coating to a paper web. I 
Although the paper web may be any suitable absorbent 

paper, it is preferably itself prepared by conventional 
paper making techniques from the non-soluble residue 
of an extraction process in which the soluble constituents 
of the tobacco have been extracted with a solvent, par 
ticularly during the preparation of the powdered to 
bacco extract. ’ ' 

, In the latter case all'the constituents of the original 
tobacco sample are used and the coated tobacco web has 
many valuable uses. Thus it has substantially the same 
smoking qualities and burning rate as natural tobacco 
but has a very much more even texture and colouring 
and is extremely strong and ?exible._We believe that this 
is due to the fact that no pectin is lost during the proc 
essing of the tobacco used in the coating solution and 
the hygroscopicity of the pectin gives the tobacco web 
a high moisture content. Consequently the tobacco web 
does not dry out and is not subject to fragmentation and 
tobacco products made from it do not have to be kept 
in an absolutely airtight package. The web may be shred 
ded for use as a ?ller in cigars or cigarettes or as a 
pipe tobacco but the real advantage lies in the use of 
the web as a hinder or wrapper for cigars products. In 
deed, we believe that strips of the coated web can be 
used as a wrapper in a continuous tobacco rod making 
machine. Not only is there the advantage that the web 
can be made from otherwise waste tobacco, which itself 
represents a big saving, but in the case of use as a cigar 
wrapper, the web replaces, and is in many cases superior 
to conventional wrapper which consists of the very ?n 
est quality and most expensive leaf. 
’ When the coated tobacco web is to be used as an 
'outer wrapper, the appearance of its surface which is 
to be used outermost, may subsequently be improved by 
spray or‘ roller painting with a dispersion of ?nely di 
vided tobacco in water. The ?nely divided tobacco may 
be produced by a jet pulverisation technique. 
The process is open to in?nite variation in the blending 

of different tobaccos both in the production of the un 
coated tobacco web and in the production of the coating 
solution. Thus in order to vary the quality and strength 
of the coated tobacco web, the powder extracted from one 
sample of tobacco may be used to coat a tobacco web pre 
pared from the residue of a different extraction. Also 
the amount of tobacco extract with which a particular 
tobacco web is coated may be signi?cantly different from 
‘the amount extracted from the sample the residue of 
which is made up into that particular tobacco web. Typi 
"cally the coating solution may have a concentration vary 
ing between 2 lbs. and 10 lbs. per gallon of water which 
‘the uncoated tobacco web will absorb. The coating gives 
the web good smoking qualities and a satisfactory burn 
ing rate. 
The tobacco stem and lamina have different contribu 

tions to make to the ?nal product. The stem contains a 
greater proportion of ?brous material than the lamina and 
the uncoated tobacco web made from stem residue will 
have a greater strength than a web made from lamina res 
idue. On the other hand, lamina contains a greater propor 
tion of the ?avour-giving constituents than stem. Although 
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therefore the uncoated tobacco web may in theory be pre- — 
pared from the residue of a stem or lamina extraction 
alone, in practice it will ‘be prepared from about 50% of 
each and for convenience both stem and lamina may be 
mixed prior to extraction. However, in some circum 
stances, for example in making a superior quality wrap 
per, it may be desirable to make up the coating solution 
from a greater proportion of powder extracted from lamina 
than from stem. In this case it is necessary to extract from 
the stem and lamina separately and then if necessary to 
blend suitable proportions of stem and lamina extracts 
from the same or different tobaccos prior to making up 
the coating solution. - 
One example of the preparation of a coated tobacc 

web using a powdered tobacco extract in accordance with 
the invention is illustrated in the accompanying diagram. 
Two hundred gallons of water from a back water stor 

age tank 1, which can be made up with fresh water through 
a line 2, are fed through a line 3 to a mixing vessel 4 con 
taining a perforated bottom plate 5 and a paddle 6. The 
water is raised to a temperature of 70° C. by means of 
steam supplied through a line 7 to a jacket 8 around the 
vessel 4. 200 lbs. of Sumatra stem and 200 lbs. of as 
sorted scrap cigar lamina are then added to the water in 
the vessel 4 above the plate 5. With the temperature in 
the vessel maintained at 70° C., the mixture is gently 
agitated by the paddle ‘6 for thirty minutes and the water 
is continuously extracted from the bottom of the vessel 
below the plate 5 by a pump 9 and recirculated back to 
the vessel through lines 10 and 11. After this period, dur 
ing which the water extracts a large proportion of the 
soluble constituents of the tobacco, the solution is pumped 
by the pump 9 from beneath the plate 5 through the line 
10 and a line 12 into a tank 13 where it is kept moving by 
a paddle 14. The solution pumped into the tank 13 has a 
concentration of extracted tobacco of about 4.5% by 
weight. A further 200 gallons of water are then added 
from the tank 1 through the line 3 to the wet tobacco in 
the vessel 4. With the vessel still maintained at 70° C. this 
second batch of water is recirculated for a further 30 
minutes through the vessel 4 and around the lines 10 and 
11. The solution resulting from this second percolation is 
then pumped from beneath the plate 5 through the lines 10 
and 12 into the tank 13. The second volume of solution 
has a concentration of approximately 2% by weight and 
the total volume collected in the tank 13 from the two 
percolations is about 250 gallons with a concentration of 
about 3%. This represents the greater part of the soluble 
?avour-giving constituents and pectin present in the orig 
inal tobacco. The lost 150 gallons of water remain ab 
sorbed in the ?brous residue of the tobacco in the vessel 
4 above the plate 5. 
The homogeneous solution in the tank 13 is then pumped 

by a pump 15 through a line 16 into a header tank 17 in 
which the head is kept constant by an over?ow line 18 
leading back to the tank 13. The solution in the tank 17, 
which has now cooled to below 60° C. is allowed to ?ow 
under gravity through a line 19 at a ?ow rate of 50 gallons 
per hour into a centrifugal atomising head 20 of a spray 
drier 21. The spray drier is fed through a line 22 with air 
at between 200 and 250° C. and a flow rate of 2000 cubic 
feet per minute. The extracted tobacco solution thrown 
outwards from the head 20 atomises and is almost instan 
taneously evaporated by the air into a ?ne powder with a 
particle size of slightly larger than ten microns. The pow 
der is carried by the air ?ow, as shown by the arrows in 
the drawing, through the bottom outlet of the spray drier 
21 through a line 22 into a twin cyclone 23 where the 
air is exhausted through a line 24 and the powder settles 
into a container 25. The outlet air temperaturesv from the 
spray drier is between 105 and 110° C. The container 25 
is sealed when full to prevent moisture reaching the hy 
groscopic tobacco extract powder which is stored for sub 
sequent use. 
A paper web is then made from the ?brous residue in 

the vessel 4 as follows. 
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4 
940 gallons of fresh water from the tank 1 are added 

to the residue in the vessel 4 through the line 3 and the 
mixture is agitated by the paddle 6 for an hour to break 
up the ?bre whilst the temperature is maintained at 90° 
C. The ?bre water suspension is then continuously recir 
culated from abovethe plate 5 by a pump 26 through a 
line 27, a cone re?ner‘28, and lines 29 and 30 back to 
the vessel 1. A_ bypass line 31 enables the re?ner 28 to 
be bypassed ‘for a short period if desired. The recircula 
tion is carried out with the temperature of the vessel 4 
maintained at 90° C. and a motor load of 100 amps on 
the re?ner 28. The required degree of re?ning, which con 
trols the ?brillation and hence the strength of the web to 
be made is reached after between 1 and 2 hours, usually 
about 11/: hours. The suspension is then diluted to 21/z% 
by weight and pumped through a line 32 into tanks 33 
and 34 where the suspension is agitated by paddles 35 in 
the tanks 33 and 34. If any outsized particles remain, 
they may be eliminated ‘by passing the suspension through 
a deflaker 36 in a line 37 in parallel with the line 29 as 
the suspension is pumped over into the tanks 33 and 34. 
The agitated suspension is then pumped over from the 

tanks 33 and 34 by a pump 38 through a line 39 into a 
header tank 40 in which a constant head is maintained by 
an over?ow line 41 returning to the tanks 33 and 34. A 
line 42 is provided for pumping the suspension from the 
tanks'33 and 34 back to the vessel 4 should further re 
?ning in the re?ner 28 be found to be necessary. 
The ?bre suspension is allowed to ?ow from the header 

tank 40 under gravity through a feed line 43 into a mix 
ing box 44 in which it ?ows over a weir 45 and out 
through a feed line 43 into a mixing box 44 in which it 
flows over a weir 45 and out through a line 46 into a 
trough 47 at the end of a conventional paper making 
machine 48. The suspension is distributed by the trough 
47 over the upper surface of a moving wire bed 49 with 
a concentration of between 25 and 75, but preferably 
about 45, gms. per sq. metre dry weight. The backwater 
drains through the bed 49 onto a table 50 and into a back 
water tank 51. The backwater is pumped by a pump 52 
through a line 53 into the mixing box 44, so that tobacco 
particles draining through the bed 49 are recovered, and 
in order to maintain the concentration in the mixing box 
44 at approximately %% by weight tobacco ?bre. If the 

_ tank 51 becomes too full the water pours over a weir 54 
and is pumped by a pump 55 through a line 56 back into 
the back water storage tank 1. The ?bres on the moving 
table 49 matt together and form a tobacco web 57 which 
is picked up and squeezed by felt rollers 58, and passes 
over a hot drum 59, heated by steam through a line 60, 
before the web is wound on a reel 61 with a moisture 
content of 25% to 35% by weight. 
The tobacco web 57 from the reel 61 is then coated 

with a concentrated solution of‘the powder tobacco ex 
tract, or blend of such extracts, from the, or similar, con 
tainers 25. The solution is made up in a header tank 62 
which is surrounded by an electrical heating mantle. The 
powder is placed in the tank 62 and water from the tank 
1 is added through a line 63 until the concentration of 
tobacco powder in Water is at a desired ?gure of between 
2 lbs. and 10 lbs. per gallon. The mixture is stirred with 
a paddle 64 until all the powder has dissolved and the 
solution is preheated up to 50° C. The coating can then 
begin. The tobacco web 57 on the reel 61 is trained over 
an idler roller 65 and down between a pair of nip rollers 
66. The solution from the tank 62 passes down under 
gravity through a line 67 and forms a pool on top of the 
nip on both sides of the web 57. As the web 57 passes 
down through the nip, it absorbs through both its faces 
the solution of tobacco powder before passing through 
a ?rst tunnel dryer 68 which reduces its moisture con 
tent from between 40 and 45% by weight down to ap 
proximately 30% by weight. The excess coating solu 
tion from the pool on top of the nip drops into a tank 
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69 and is recirculated back through a line 70 to the tank 
62 by a pump 71. 
The upper surface of the coated web is then spray 

painted, to give it a desired even colour and ?nish, through 
a spray head 72. The paint is a suspension of ?nely com 
minuted tobacco which has a concentration of one part 
of comminuted tobacco to three and a half parts of water 
and is prepared in a tank 73 containing a paddle 74. The 
comminuted tobacco has a particle size of between 1 and 
6 microns, preferably about 3 microns and is produced 
in a ?uid energy mill. The painted coated tobacco web 
then passes through a second tunnel dryer 75 which re 
duces its moisture content down to between 20% and 
30% by weight after which it is wound on a reel 76. 
The web on the reel 76 is then ready for use as a binder 

or wrapper, after slitting; or for use as a ?ller, after 
shredding. The spray painting step would normally be 
omitted if the web was to be used other than as a wrapper. 
The equilibrium moisture content of the web is 15% 

at 60% relative humidity and 17% at 70% relative hu 
midity. These high values ensure that the web is strong 
and yet ?exible. 
The reeling and unreeling of the web 57 on the reel 61 

could be eliminated in which case the web would pass 
directly from the drying drum 59 to the nip between the 
rollers 66. 
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I claim: 
1. A method of producing a reconstituted tobacco web, 

said method comprising extracting from a sample of to 
bacco its water soluble components with water to form 
a solution, immediately feeding said solution to a spray 
drier whereby said solution is atomised and evaporated 
with hot air in said spray drier to form a powder tobacco 
extract, breaking up and re?ning the nonsoluble residue 
of said water extraction to form a ?brous mass, preparing 
a paper web from a suspension of said ?brous mass and 
coating at least one surface of said paper web with a 
concentrated solution of said powdered tobacco extract 
in water. 

2. A method according to claim 1, wherein said paper 
web is coated with said solution as said paper web passes 
downwards through a pair of nip rolls. 
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