
March 7, 1944. R. D. TOUTON 2,343,346 
APPARATUS FOR CURING GREEN TOBACCO 

Filed Dec. ll, l940 3. Sheets-Sheet l 

A////WASS. a 76. M. 
42% Mezsa. Z.A.Szczore 

/-. Yift 17727//afy13. 

  

  

  

  



March 7, 1944. R. D. TOUTON 2,343,346 
APPARATUS FOR CURING GREEN TOBACCO 

Filed Dec. 11, 1940 3 Sheets-Sheet 2 

S/DE OA BARW 

7A/EAM05/47 VO /3 

ravaravaaraway awayanarayarayawadayawaaraarara rawraaaaaaaaararara 

24a 1112 

A/0/1/757At 

M7G 4. 

M2472/4A/2A 

AvizW70, 
A//7A/ASS: - 

Az7%AA Mas/z ZZ 722zzozz 
--mus apy 

M-v2A.) ..., 
772A%25. 

  

  

    

  



March 7, 1944. R. D. TOUTON 2,343,346 
APPARATUS FOR CURING GREEN TOBACCO 

Filed Dec. li, l940 3. Sheets-Sheet 3 

---TH D 
V R 

M6 sts s: r 
fitti it i? a its /9 SE a? to w \ NA St. AR 2 

24 ; Tez.52 ZZ 72-zz27 27x1 

17YYear May/gs 

  

  



Patented Mar. 7, 1944. 2,343,346 

UNITED STATES PATENT OFFICE 
2,343,346 

APPARATUS FOR, CURING GREEN TOBACCO 
Rush. D. Touton, CyaWyd, Pa., assignor to War 
ton Machine Company, Philadelphia, Pa., a cor 
poration of Pennsylvania 

Application December 11, 1940, serial No. 369,653 
(C. 131-35) Claims. 

This invention relates to apparatus for curing 
green tobacco and more particularly relates to 
apparatus adapted for the curing of green tobacco 
in the field following its harvesting. Similar ap 
paratus is also disclosed in my Copending applin 
cation No. 369,652, filed December 11, 1940, di 
rected to a method of curing green tobacco. 
As is Well known, green tobacco leaves after 

harvesting have heretofore been strung closely 
in pairs and hung in banks in a dense mass for 
curing in So-called Sheds, having a tight roof and 
walls formed by louvers capable of adjustment for 
various openingS. 
The curing of the green tobacco leaves in the 

sheds requires about 30 days, more or less, and it 
has been sought to obtain desired atmospheric 
conditions; i. e., temperature and moisture con 
tent, within the sheds by various adjustment of 
the louvers and the burning of charcoal pots 
within the sheds with respect to the prevailing 
temperature and moisture content of the outside 
atmosphere, the wind velocity and its direction 
With respect to the Sheds. 

However, it has been found that the closeness 
or dense packing of the leaves as they are hung 
in the shed results in unsatisfactory curing of 
the leaves near the Walls of the shed and insula. 
tion of the inner leaves toward the center of the 
shed so that they do not receive proper treat 
ment. This insulation of the inner leaves is par 
ticularly cojectionable while the leaves are still 
green, Starchy and disteded to their full face 
area and at the same time contain a maxirinum 
Water content. 

It has also been found that non-uniformity in 
the curing of the tobacco in any given shed arises 
from the fact that curing of the tobacco in the 
upper part of the shed, which is placed first, 
Starts and often proceeds substantially before cur 
ing of the tobacco in the lower part of the shed, 
placed last, starts. m 

Further, under present practice and With preS 
ent equipment it is extremely difficult, if not 
in possible, to maintain the necessary conditions 
for good curing during the latter stages of the 
Operation, as for instance, after the Sixth to Seva 
cnth day, due to the shrinking of the leaves which 
permits too great a circulation of dry air, together 
with the fact that the leaves no longer contain 
sufficient moisture to create the necessary rela 
tive hirinidity. 
The present procedure, essentially dependent 

upon general atmospheric conditions, of neces 
sity is lacking in any uniform control of the con 
ditions under which the tobacco is cured, makes 
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no allowance for the different characteristics of 
different parts of the tobacco leaf and frequently 
results in the production of tobacco of low qual 
ity, from the standpoint of texture, color and 
taste, and consequently of a value considerably 
less than could be expected from the nature of 
the green tobacco when harvested. 
A careful study of the nature of the green 

tobacco leaf and of the requirements of proper 
curing ShoWS that the butt and stem portions of 
the leaf are relatively coarse and sappy and con 
tain a relatively large amount of moisture, while 
the median portion, containing less moisture than 
the butt and stem, contains substantially more 
moisture and is Coarser than the relatively frag 
ile tip portion. Furthermore, the maximum width 
of the leaves Occurs in this median portion Set 

- ting up an overlapping condition with a resultant 
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impedance of circulation when the leaves are 
placed in the curing shed. 

In the curing of the green tobacco leaf, it is 
the object to remove the moisture, to the desired 
extent, and bring the leaf to desired color, While, 
at the same time, retaining its texture. In gen 
eral, it is usual to Support in the average shed 
about 40,000 pounds of green tobacco leaves, of 
which weight Some 80% is moisture. In the cur 
ing, the tobacco leaves are brought down to a 
weight of about 10,000 pounds, of which some 
20%, is moisture. In the curing the major mois 
ture loss occurs in the first five to six days and 
care must be exercised, especially batween the 
Second and sixth days, to avoid rotting or "pole 
sweat' which is most likely to accur in the median 
portion of the leaf, when the leaf has partially 
wilted and part of the leaf cells are dead, but the 
leaf still contains from 50% to 70% moisture. 
which promotes the growth of pole SWeat Spores 
in the dead cells. w 

In the prior practice indicated above, as Will 
be obvious, the tobacco leaves Were eSSentially 
subjected to atmospheric air, the humidity, tem 
perature and flow of which was subject to varia 
tion with the physical condition of the leaves, 
time of day or night and local meteorological 
conditions under such control only as could be 
exercised by adjustment of the louvers forming 
the sides of sheds and the burning of charcoal 
pots within the sheds; and, again, the dense pack 
ing of the leaves prevented any approach to uni 
form circulation through the mass of tobacco. 
Also, the necessity for wide open louvers to admit 
sufficient air for anything like circulation in the 
center of the mass often causes wind damage on 
the leaves near the outside of the shed near the 



open louvers and, in any event, Subjects the out 
side leaves to over drastic treatment in compari 
son with that received by the inside leaves. 
As a result of the non-uniform condition of 

the atmospheric air available to the shed and 
the inefficient control thereof, especially of the 
volume and direction of its flow with respect to 
the tobacco leaves and the different parts there 
of, wide variation in the conditions occurred 
locally within the shed from the effect of the 
drying tobacco upon the air. 
Now in accordance with this invention there 

is provided a highly efficient and economical form 
of apparatus for the curing of green tobacco, and 
by use of which the curing of green tobacco in 
the usual shed is enabled and production of 
tobacco of high quality is assured. 

Generally speaking, the apparatus according 
to this invention will comprise a chamber having 
louvers, or controllable openings, in its side walls 
and a controllable. Opening, or ventilator, in its 
roof. For example, the chamber may be the 
usual tobacco shed, as heretofore used in the cur 
ing of tobacco in the field, modified by the pro 
vision of a ventilator, or ventilators, in its roof. 
Combined with the chamber will be an air con 
ditioner, which in general may be of any usual 
type and within the chamber will be means, such 
as the usual sticks and supports therefor, for 
Supporting green tobacco leaves within the cham 
ber, and a duct system connected with the air 
conditioning equipment and arranged in a par 
ticular manner with respect to the means for 
supporting the tobacco leaves and consequently 
with respect to the leaves, and constructed so as 
to enable the delivery of conditioned air to to 
bacco leaves within the chamber in a particular 
manner and variously with reference to the op 
eration of the ventilator. - 

In apparatus in accordance with this invention 
green tobacco leaves or plants are strung and 
hung in close relation as heretofore in the cham 
ber, which may be a curing shed of the present 
type having louvers in its walls and modified only 
by provision for ventilation through the roof. 
The conditioning equipment arranged to supply 
uniformly conditioned air or atmospheric air tem 
pered with conditioned air to a uniform condition 
through the duct system to the tobacco in con 
trolled volume and direction of flow with respect 
to the leaves and also with respect to outside con 
ditions, such as temperature and humidity and 
wind direction and velocity, so that the different 
parts of the leaves are subjected to air at a con 
dition and in circulation best suited to their cur 
ing at a proper rate, with uniformity, with avoid 
ance of rotting and With retention of texture and 
flavor and acquisition of desired color. 
More specifically the duct system is arranged 

so that the conditioned air is introduced cen 
trally of the mass of tobacco and circulated out 
wardly and downwardly therethrough. The air 
is variously introduced in quantity to create a 
positive pressure within the shed and the duct 
System is constructed so as to permit the intro 
duction of air variously in greater quantity in 
the lower part of the shed than in the upper part 
and vice versa. Again, stack effect in the shed 

... by virtue of ventilation through the roof, which 
may be enhanced by the introduction of air se 
lectively into the lower part of the shed, or by 
heat from the surface of ducts through which 
Warm air is introduced, is used to promote uni 
formity. , Again, downdraft effect may be ob 
tained, causing an inflow of air through the ven 
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2,843,346 
tilator desirable for the introduction of cool, nor 
mal night air to tobacco in the upper part of the 
shed by the introduction of cool air selectively in 
the upper part of the shed, or from the effect 
of the cool surface of ducts through which cool 
air is introduced into the shed. 
Means are provided for varying the circulation 

rate which may, for example, vary from one com 
plete change in ten minutes downward to one 
change in forty ninutes. Furthermore, during 
the later stages of curing, for instance, after the 
fourth or fifth day, the arrangement will permit 
of admission of a greater quantity of air at the 
bottom of the shed than at the top while utiliz 
ing stack effect afforded by the ventilator in the 
roof. 

In addition, the conditioning equipment will be 
constructed. So that moisture may be added to the 
atmospheric moisture as at night to provide the 
essential factor in curing known as "come and 
go." That is, the conditioning system will be 
used in conjunction with the outside air. Gen 
erally, the conditioner will be so arranged that 
it will add not more than 30% relative humidity 
to the air being circulated and if used for heat 
ing or cooling the temperature increase or de 
crease over the outside air or that in the shed 
will be not over 15° F. These restricted incre 
ments will effectively prevent severe treatment of 
leaves next to the outlet as compared to the 
present system where harsh conditions are im 
posed upon the tobacco near the outside walls 
and in the lower tiers directly over the charcoal 
fires when such are used. 
The duct system will be arranged so that dur 

ing periods of maximum heat requirement as 
when the shed is initially loaded with cold, wet 
tobacco, additional outlets in the bottoms of the 
down draft ducts will automatically open, thus 
providing the greater amount of air necessary to 
carry the required number of heat units without 
a detrimental increase in the amount necessary 
in each unit of circulating air. 

Also, the central portion heretofore insulated 
from the proper heating effect and in a stagnant 
air condition will receive an adequate circulation 
of conditioned air. 
Furthermore, means will be provided in con 

nection with the duct system so that the air 
flow may be directed against the prevailing wind 
to establish further uniformity within the struc 
ture and the outlets from the duct system will 
be arranged for rotation so that they may be 
variously directed under certain conditions to 
avoid any constant severe treatment of leaves 
next to the openings. 
The apparatus according to this invention will 

enable application of conditioned air to green 
tobacco to be accomplished with much economy. 
permitting the use of a standard curing, shed 
structure, since by the arrangement of the duct 
System the conditioning effect is applied in the 
center of the mass desirably to create a positive 
pressure within the shed, and in passing out 
ward through the leaves permits maximum serv 
ice before its effect is dissipated. 

Having now indicated in , a general way the 
nature and purpose of the apparatus according to 
this invention, it is believed that it will be un 
derstood in detail from the following descrip 
tion of a form of apparatus embodying the in 
vention, with reference to the accompanying 
drawings in which: 

Figure 1 is a plan view showing an embodi 
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ment of apparatus in accordance with this in 
vention. 

Figure 2 is a diagrammatic end view of ap 
paratus in accordance with this invention. 

Figure 3 is a cross-sectional view showing de 
tails of the air conditioning instrumentalities in 
luded in the apparatus shown in Figures l and 
Figure 4 is a detailed view, partly in Section, 

showing the instrumentalities included in the 
air conditioning apparatus in operative aSS0 
ciation with a tractor engine. 

Figure 5 is a side view of humidifying appa 
ratus included within the air conditioning appa 
ratus shown in Figures 3 and 4. 

Figure 6 is a diagrammatic end view of a to 
bacco curing shed equipped with a modified form 
of the apparatus illustrated in Figure 2. 

Figure is a plan view, partly in section, show 
ing a modified form of air conditioning apparatus 
in association with the wall of a tobacco curing 
Shed, 

Figure 8 is a side view of the air conditioning 
apparatus shown in Figure 7. 

Figure 9 is a side view of a string of tobacco 
leaves as hung in a tobacco curing shed. 

Figure 10 is a sectional view on line C-8, 
Figure 6. 

Figure 1 is a view, partly in section, showing a 
detail of construction. u 

Referring initially more particularly to Figure 
9, 6 indicates a string upon which are threaded 
of strung a series of green tobacco leaves i. The 
string 6 passes through the butts of the leaves 
and the leaves, as is customary, are strung in 
pairs , the leaves of the pairs facing opposite 
ly. In similar manner stalks Inay be hung. The 
string 6 is secured at its ends to a stick k adapt 
ed to be supported in the shed on rack members 
8. 
The tobacco leaves i are divided into three 

essential portions, as illustrated in Figure 9, 
namely, the butt portion 9, the median portion 
2 and the tip portion 2. 

Referring now more particularly to Figures 
1-5, A. indicates a tobacco shed, which may be of 
any desired size and construction, and desirably 
will have louvers a in its walls. The shed will 
be located in any convenient position to the to 
bacco fields. A ventilator cr series of ventiators 
62, controlled by a damper 63, are provided in 
the roof of the shed to afford a stack effect where 
desired. 

3 indicates a tractor of any ordinary or de 
sired type. The tractor may be and desirably 
will be such tractor as may be used in connec 
tion with the growing of tobacco to be ultimately 
cured in the shed A. 
C is a trailer unit adapted to be coupled to 

and drawn from place, to place by the tractor B. 
Upon the trailer unit is an air conditioning ap 
paratus or instrumentalities for the condition 
ing of air. 
Within the lower part of the shed A and ex 

tending longitudinally of the center thereof is 
an air duct E, provided on its upper side with a 
series of upwardly directed nozzles f. The noz 
zles f are extended from end to end of the duct 
E and are spaced sufficiently close so that Streams 
of air g issuing from the nozzles will blend and 
travel upwardly and outwardly within the shed, 
in and from a free zone Ce between or centrally 
of the banks of tobacco leaves, as Will appear. 
Beneath the ridge of the roof of the shed A and 
extending in a line above the nozzles f in duct 
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E is a curved bafe h, divided centrally by a 
vertical member i. The member is directly in 
line with the nozzles f and adapted to divide air 
traveling in Zone 06 therefrom when it reaches 
the bafe. 
As will be obvious from an inspection of Fig 

lure 2, the blended streams of air g from the noz 
zles f passing upwardly within the shed A, in a 
zone 00 extending vertically between the ends 
of the masses of tobacco supported on stacks k 
in which the air is desirably at a positive pres 
sure, will extend outwardly into the mass of 
tobacco and such as reaches the baffle h Will be 
divided by the member i and directed oppositely 
downwardly by the curved baffle h so that a 
downward circulation of air will be set up with 
in the shed, as indicated by the arrows Figure 2. 
By virtue of the direction of the circulation the 
air directed downwardly will first pass down 
Wardly along the butts of the leaves and then 
along the median portions and then along the 
tip portions. 

Leading from the duct E, a lateral duct M. 
aligns with an opening n in the side of the shed. 
Adjacent the opening m with which the duct M 
communicates is an Opening O in the side of the 
shed. 
The air conditioning instrumentalities mounted 

upon the trailer C comprise, as shown in Figure 
3, an intake duct p adapted to be aligned with 
the opening O in the side of the shed and pro 
vided with a flange a adapted to bear against the 

60 

i 

side of the shed and make a tight connection 
and a discharge duct r, adapted to connect with 

5 the opening in in the side of the shed with which 
the lateral duct M extending from the duct E. 
communicates. The end of the discharge duct 
is provided with a flanges (Fig. 4) adapted to 
bear against the side of the shed and make a 
tight connection. The intake duct p is provided 
with an opening to the atmosphere t, controlled 
by In eans of a swinging closure 1. 
Within the intake duct is a coil v, the ends of 

which are adapted to be connected with the Water 
jacket of the tractor engine 2D through the medi 
um of flexible pipes or hose ac, a connected to 
nipples gy, y, let into the walls of the water jacket 
and provided with valves 2, 2. A pump is pro 
vided for effecting circulation of water from the 
tractor engine water jacket through the coil v, 
with return to the water jacket. 
Within the discharge duct is a pan 2 contain 

ing a coil 3 and adapted to contain water to a 
level 3 to cover the coil 3. The coil 3 is con 
nected at one end through a flexible pipe 5 to a 
nipple 6, which extends from the exhaust man 
ifold of the tractor engine and is provided with 
a valve 8. The other end of the coil 3 leads to 
atmosphere, or preferably into a pit (not shown) 
adapted to absorb exhaust gases. The end of the 
coil connected to nipple 6 is provided with a valve 
5 adapted to throttle and control the amount 

of exhaust gases passing from the engine mani 
fold into the coil. 
As will be obvious, when exhaust gases are 

permitted to circulate through the coil 3, which 
is beneath the water level 6 of the water in the 
pan 2, water will be evaporated into the air pass 
ing through the discharge duct and over the pan. 
A fan 9 is provided in the discharge duct ad 

jacent its juncture with the lateral M within 
the shed. The far is adapted to be driven from 
the power take-off. of the tractor through the 
medium of a belt . The fan is arranged to 
operate to draw air from within the shed into the 
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intake duct in heat, interchange relation with 
coil , then over the par 2 and discharge it into 
the lateral I, through which it passes to con 
duit E, from which it passes into the shed, as 
described above, through the nozzles f. The fan 
also serves to draw into the intake conduit fresh 
air through the fresh air opening 2. The fan 9 
may be reversed to reverse the direction of circu 
lation which may variously be desirable. 
Within the shed is positioned a thermostat 

2, which operates to control the circulation of 
heating fluid through the coil v) through control 
of the operation of the pump . The control of 
the pump by the ther nostat may be of any suit 
able Or Well known type, the control connections 
being indicated by the line 83. 
A humidostat 4 is positioned within the shed 

and operates to control the circulation of ex 
haust gas through the coil 3 by control of the 
valve 5. The humidostat may effect control 
of the valve 5 by any known or desired means, 
the connection between the humidostat and the 
valve being indicated by the line 86. 
The Operation of the apparatus described above 

for the treatment of tobacco will, it is believed, 
be obvious. However, it will be noted that the 
humidostat and thermoStat within the shed Will 
be set for the conditions desired for the curing 
of leaves of green tobacco i hung in banks on 
opposite sides of the Zone 00 within the shed. 
The tractor and air conditioning apparatus upon 
the trailer having been connected together as 
described above and the intake and exhaust con 
duits of the conditioning apparatus having been 
moved into engagement with the side of the shed 
in alignment with the openings therein, the trac 
tor engine will be started. In operation of the 
tractor engine, the fan 9 will be rotated and cir 
culation of air into, within and out of the shed 
will be set up. The fan will be operated to de 
liver such quantity of air as to set up a positive 
pressure within the shed, which may be readily 
accomplished due to introduction of the air in a 
Zone centrally of the mass of tobacco, which will 
act to baffle the passage of the air to the sides of 
the shed. The circulation within the shed will 
be such as described and as shown by Figure 2. 
The closure it for the fresh air opening t will be 
adjusted, as will the louvers a to admit atmos 
pheric air. The adjustment of the louvers and 
of the closure u will depend upon the condition 
of the atmospheric air with respect to the con 
dition desired in the shed and the direction of 
the wind. Variously during the curing period the 
louvel's a may be entirely closed and variously 
when the curing has progressed the air condi 
tioning apparatus may be shut down and the 
curing allowed to proceed under atmospheric air 
admitted through the louvers. The air passing 
outwardly and downwardly between the banks 
of leaves will be deflected downwardly within the 
mass of leaves by the leaves as it progresses out 
Wardly. 

Hot water from the water jacket of the tractor 
engine will be circulated through the coil , for 
adjustment of the temperature of the air with 
drawn from the shed together with the fresh air 
added thereto, by means of the pump f. The 
amount of circulation with reference to the heat 
of the Water will be controlled by the thermostat 
2, so that the air will be brought to the desired 
temperature. As desired, hot exhaust gas from 
the exhaust manifold of the tractor engine will 
be circulated through the coil 3 for the evapora 
tion of water from pan 2. The amount of gas 
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passed through the coil 3 for the evaporation 
of Such an amount of Water from the pan 2 to 
bring the air to the desired relative humidity 
will be controlled by the valve 5, under control 
of the humidostat 4. 
As will be obvious, the air at desired relative 

humidity and temperature will then be returned 
to the shed for curing if the louvers a be closed 
or if they be open more or less to temper the 
atmospheric air entering through the louvers 
for the maintenance of desired conditions within 
the shed. Generally the outer portion of the 
mass of tobacco will act to baffle or hold the 
conditioned air within the mass. 

In many, if not all, instances, it will be desir 
able variously to utilize the stack effect afforded 
by the ventilators 62. Thus, when the charging 
of the shed with tobacco is completed, it will 
usually be found that air heated by the sun on 
the roof has accumulated in the upper part of 
the shed and that the tobacco therein has started 
to cure as compared with the tobacco in the lower 
part. In Such circumstances the damper 63 will 
be opened, before starting the conditioning ap 
paratus, to release the hot air from the upper 
part of the shed and by the stack effect cause 
an updraft through the tobacco, all of which 
Will permit curing of the tobacco in the lower 
part of the shed to commence and, as it were, 
catch up with the tobacco in the upper part of 
the shed, to the end that all the tobacco will 
be uniformly cured in the subsequent treatment 
involving use of the conditioning apparatus and 
the introduction of air to create a positive preS 
Sure Within the shed. Air under positive pres 
Sure Within the shed may also be used variously 
during any stage of the curing when it is desired 
to heighten the stack effect. Such may be ac 
complished by the introduction of atmospheric 
air into the shed through nozzles f in the pre 
liminary stage, or conditioned air when the stack 
effect is used in a subsequent stage of the curing. 

Referring now more particularly to figures 
6-8, which illustrate certain modifications of the 
showing of Figures 1-5 and in which similar 
parts to those shown in Figures 1-5 are indi 
cated by similar symbols, within the upper part 
of the shed and extending longitudinally thereof 
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beneath the ridge of the roof is a duct E" from 
which extend downwardly, at short intervals in 

Zone extending vertically between masses of 
tobacco supported on sticks k, vertical ducts 22 
provided at intervals with lateral, slightly down 
Wardly extending nozzles 23 and with dampers 6f 
proportioned to pass some air, say about 30% 
When closed. The nozzles 23 on one side of the 
vertical ducts are desirably larger than those 
on the other side, as shown in Figure 10. The 
lower ends of the ducts 22 are closed by spring 
held flapper valves 60. w 
The vertical ducts 22 extend downwardly in 

the Zone foo between the ends of banks of to 
bacco and are rotatably supported from the duct 
F', as for example, through the medium of ball 
bearings 50 (Figure 11) and each of the ducts 
is connected to a wind vane 5, Supported on the 
shed roof, through gearing 52 and a shaft 53 
to which the wind vane is secured. Thus, if 
there be a wind of substantial velocity, the ducts 
22 may be rotated to various positions dependent 
upon the Wind directions. The wind vane 5 
will be arranged so that the larger openings 23 
will open against the wind. W 
Within each of the ducts 22 is arranged a spiral 

flange 54 (Figure 11) which, on the passage of 
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sufficient air flow down the ducts 22 and if the 
wind velocity acting on vane 5 be inconsequen 
tial, will cause the ducts to be rotated. 
The duct E is connected intermediate its ends 

with the discharge of the fan 9 by a duct M. 
The nozzles 23 are spaced so as to project air 
from the zone 00 between the banks of tobacco 
over and downwardly upon the butts of the 
leaves to tobacco i, j hanging from the sticks k, 
a downward circulation of the air through the 
tobacco leaves from the butts to their tips, as 
indicated by the arrows Figure 6, being pro 
moted by fan 9, which draws air from the lower 
part of the shed through outlet opening O. The 
air in effect circulates downward in a plurality 
of layers or blankets so that the greatest amount 
of air is moving downward in the lower part 
of the shed. The air is desirably introduced in 
amount to create a positive pressure within the 
shed, which is made possible by insulating ef 
fect of the banks of tobacco. 
Within the shed may be placed charcoal pots 

26, or other heating elements, which may be used 
when for any time in the curing of the tobacco 
a temperature higher than that obtainable with 
the air conditioning apparatus is desired and 
which, if burning, will increase the stack effect 
resultant from the opening of ventilators 62 when 
such is desired. 

If desired, an auxiliary heating element 43 may 
he arranged within the intake duct p and may be 
controlled by thermostat 2. 

In the air intake duct p of the conditioning 
apparatus, ahead of the heating coil ) is a water 
spray head 25. The spray head 25 faces against 
the flow of air and is supplied with Water by 
means of a pump 26 connected to draw water, 
heated as desired, from pan 2. The air passing 
through the intake duct preceives water sprayed 
from the spray head 25 and on being heated in 
its passage through coil takes up a major por 
tion of the water, any free water being thrown 
out of the air and returned to pan 2 as the air 
strikes the curved end of duct p in its passage 
So the discharge duct 7. 
In the discharge duct r adjacent to its point 

Df discharge into the casing of the fan 9 is placed 
a second water spray head 27 which, facing in 
the direction of the fiow of air from duct r into 
the fan casing, discharges a spray of Water into 
the fan casing for admixture with the air by the 
blades of the fan in the presence of the heat put 
into the air by the fan. The spray head 2 is 
supplied with water by a pump 28 which is ar 
ranged to draw water from the pan 2. A conduit 
29 leads from the bottom of the fan casing to 
the pan 2 for the return of water not taken up 
by the air in the fan casing. 
A differential thermostat 30 is placed to oper 

ate on the difference between the temperature 
of the air entering the shed and that withdrawn 
and is connected by any suitable means 3 to con 
trol the throttle of the tractor engine W. The 
control by the thermostat will be such that when 
the temperature, of the air withdrawn from the 
shed drops, the engine will be speeded up, cauS 
ing the far to be speeded up, supplying more cir 
culation and heat to the coil v for heating the 
air in the conditioning apparatus. Thus, the 
thermostg; 38 exercises control of the Volume and 
temperature of the air circulated in the shed. 
Converstly, when humidifying without heating a 
differential humidiostat 30' operates to control 
the amount of moisture supplied to the shed by ef 
fecting an increase or decrease in the rate of 
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circulation through connection 3' to the engine 
throttle. 

In the operation of the modified form of appa 
ratus shown in Figures 6-8, the procedure will be 
essentially the same as that described in connec 
tion with the use of the apparatus shown in Fig 
ures 1-5. However, it will be noted by virtue of 
the arrangement of the air discharge nozzle 23, 
which discharges from the Zone 00, conditioned 
air is supplied first to the butts and stems of the 
leaves containing the moisture and then, having 
absorbed moisture, to the median and tip por 
tions successively, so that proportionately less 
moisture is removed from the median and tip por 
tions than from the butt portions, which are 
hence respectively given a gentler treatment. 
The downward circulation of the air is substan 

tially positive and the air discharged from the 
nozzles 23 being properly conditioned for treat 
ment of the butts of the leaves becomes, by virtue 
of moisture absorbed from the butts and the cool 
ing effect of the loss of moisture from the butts, 
proper for treatment of the median portion, and 
in turn for the tip portions. The downward circu 
lation in Which the air flows from butt to tip of the 
leaves insures that the air reaches the median 
portion of the leaves between the leaves which 
tend to be shielded from an upward flow of air 
by the form of the leaves as they are strung in 
pairs and by the relatively greater breadth of this 
median portion. Hence, rot which occurs on the 
Shielded median portion is avoided. 
By virtue of the directing effect of the wind 

vane 5, if there be a wind of substantial velocity 
forcing air into the shed through the side walls, 
the ducts 22 will be positioned by the wind vane 
with the larger of the openihgs 23 discharging 
into the wind. Hence, the effect of excessive 
wind velocity will be negatived by the larger vol 
ume of air discharged against the Wind as COm 
pared with it. If the Wind velocity be inconn 
Sequential the ducts 22 may be caused to rotate 
for average uniform delivery of air to the tobacco 
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by the action of the downflowing air on the Spiral 
flanges 56 in the ducts 22. 
The introduction of Water into the air in the 

conditioning apparatus through spray head 25 
and the introduction of a spray of Water into the 
fan casing insures the proper humidification of 
the air in conjunction with the Water supplied 
to the air by vaporization from tank 2. 
When the shed is initially loaded with cold, 

relatively Wet tobacco and higher than average 
heat is required, sufficient air is delivered to ducts 
22 to cause the valves 60 at their lower ends to 
open, thus permitting the delivery of an increased 
quantity of air into the shed. 

It will be noted that the temperature of the air 
circulated through the shed Will be fixed by the 
heat supplied to the air in passing Over coil ) 
and also by the heat put into the air in its circu 
lation, as by the work done by the fan, friction in 
the ducts, etc. and by heating element 40, if de 
sired. 
As more specifically illustrative of procedure 

according to the method of this invention for the 
curing of green tobacco with the use of appara 
tus herein described and the operation of which 
has been herein described in a general Way, for 
example, it may be assumed that the shed A has 
been fully charged with green tobacco. 
When the shed is fully charged with tobacco, 

it Will be found generally that curing of the t0 
bacco in the upper part was commenced, while 
the tobacco in the lower part of the shed has nqt 
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commenced to cure. This situation arises from 
the fact that the tobacco is charged into the 
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opened. Variously the tobacco in the upper part 

upper part of the shed first, and due to the fact 
that the air in the upper part of the shed is 
hotter than that in the lower part of the shed 
due variously to the heating effect of the sun on 
the roof. 
Hence, in general, it will be desirable initially 

to open damper 63 and permit a stack effect upon 
the interior of the shed through the ventilator 62; O 
While introducing air into the lower part of the 
shed to increase the stack effect. If the air in 
troduced is warn, radiation from the Surface of 
duct E will increase the stack effect. 
The introduction of the air into the lower part 

of the shed in combination with the stack effect 
through the ventilator 62 will tend to hold the 
condition of, or slow down the curing process of 
the tobacco in the upper part of the shed, While 
the tobacco in the lower part of the shed is being 
brought into condition comparable with that of 
the tobacco in the upper part of the shed. 
When using the apparatus shown, for example, 

in Figure 2, an amount of air will be introduced 
into the lower part of the shed through the 
nozzles f and in such condition as to primarily 
effect the tobacco in the lower part of the shed. 
When using the apparatus as shown in Figure 6 
the damper 6 in the vertical conduit 22 will be 
opened so that the major portion of the air will 
pass down the conduit for discharge through the 
nozzles 23 in the lower part of the shed. 
The mass of tobacco as a whole in the shed 

having been brought to a substantially uniform . 
state of curing, air Will be introduced through 
the nozzles f, Figure 2, or through the nozzles 23, 
Figure 6, in the latter case with the damper 6 
adjusted for uniform discharge of air. The air 
Will, of course, be conditioned as has been indi 
cated to promote the desired curing of the to 
bacco. During the curing, and especially during 
the Second to sixth days, when part of the leaf 
cells are dead and part are still throwing off 
moisture, the updraft stack effect will be desir 
ably used to carry off the evaporating moisture : 
to avoid the formation of beads of SWeat. On the 
leaves With consequent promotion of attack by 
fungus. 
During the treatment the louvers a will be 

opened to create a circulation of atmospheric air 
to the extent indicated by conditions within the 
shed and by the precise condition to be main 
tained Within the shed. 
A positive pressure Within the shed will be 

readily obtained by virtue of the insulating effect 
of the banks of tobacco on opposite sides of the 
Shed. By virtue of the positive pressure within 
the shed the air Will flow outwardly from Zone 00 
as well as downwardly with respect to the tobacco 
in the banks and the leaves in the interior and 
throughout the mass will thus be subjected to. 
Substantially uniform treatment. 
Since the tobacco in the upper part of the shed 

will tend variously to lose a greater amount of 
moisture than will the tobacco in the lower part 
of the shed, it may, and usually will, be desirable 
On the fifth or sixth day of treatment to introduce 
a greater quantity of air having an increased 
moisture content into the upper part of the shed 
than into the lower part of the shed, by adjust 
ment of the damper 6 in the vertical conduit 22. 
Under Such condition the damper 63 and venti 
lator 62 may be closed or adjusted to give more 
or less stack effect and, depending upon condi 
tions, the louvers a may be closed or more or less 
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of the shed may lose moisture more rapidly than 
that in the lower part due to the effect of the 
sun's heat on the shed roof. In such case cool, 
moist evening air may be introduced into the 
upper part of the shed through the ventilator by 
causing a downdraft by selectively discharging 
cool, moist air into the upper part of the shed 
and by the cooling effect of duct E and ducts 22, 
through which the Cool air is introduced. 

It will be appreciated that the stack effect ob 
tained by use of the Ventilator 62 and the intro 
duction of air in varying amount in the upper or 
lower portion of the zone 00, the creation of a 
positive pressure within the shed, the use of the 
louvers a and of the conditioning apparatus for 
the air supplied from Zone 00 will enable the 
mass of tobacco within the shed to be subjected 
to substantially uniform ideal conditions for its 
curing, with avoidance of pole sweating and other 
negative effects on its color, texture and favor, 
and with reference to the curing process as a 
whole. It will also be appreciated that by Virtue 
of vertical draft up or down provided for, atmos 
pheric air will be introduced into the shed, since 
the ventilator and louvers will be of sufficient size, 
to supplement the air from the conditioning ap 
paratus, thus enabling good curing to be obtained 
With the use of a minimum of power and equip 
ment. 
As will be appreciated, the appalatus exempli 

fied is of the greatest simplicity and for its op 
eration and transportation from place to place 
requires only an ordinary farm tractor and the 
curing of green tobacco is enabled With accuracy 
Of control With consideration for the changing 
condition of the tobacco in the course of curing 
and changes in the condition of outside atmos 
phere and of Wind direction and Velocity. At 
the same time, favorable atmospheric conditions 
are utilized in the usual way when they exist. 

It Will be understood that the apparatus ac 
cording to this invention and variously the details 
thereof are not limited in their application to 
the drying of tobacco, but variously are adapted 
for application to the moistening of tobacco, in 
which application they variously are of advan 
tage. 

It will be appreciated that it is not intended 
to limit this invention by the above detailed de 
Scription given for illustrative purposes, since, as 
will be obvious, various modification in detail may 
be made Without departing from the scope of the 
invention. 
This application is a continuation-in-part of 

the application filed by me Serial No. 274,133, 
filed May 17, 1939. - 
What I claim and desire to protect by Letters 

Patentis: 
1. Apparatus for the treatment of tobacco com 

prising a chamber, louvers in a pair of opposite 
Walls of the chamber, ventilating means in the top 
of the chamber, air conditioning means, means 
for the support of tobacco leaves in banks with 
in the chamber, a duct extending vertically with 
in Said chamber intermediate a pair of the walls 
thereof and provided with lateral discharge open 
ings along its length and means connecting said 
duct with the air conditioning means. . . . 

2. Apparatus for the treatment of tobacco com 
prising a chamber, ventilating means in the top of 
the chamber, air conditioning means, means for the 
support of tobacco leaves in banks within the cham 
ber, a duct provided with lateral discharge open 
ings extending vertically within said chamber in 
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termediate a pair of the Walls thereof and to a 
point adjacent to the bottom thereof, means con 
necting said duct with the air conditioning means 
and means within the duct intermediate its ends 
for preventing the discharge of air from the lower 
portion of Said duct while permitting the dis 
charge of air from the upper portion thereof. 

3. Apparatus for the treatment of tobacco com 
prising a chamber, louvers in a pair of opposite 
walls of the chamber, means for the support of 
tobacco leaves in banks within said chamber, 
said means being arranged on Opposite sides of 
a 20ne extending centrally of said chamber, air 
conditioning means, and a duct provided with 
lateral discharge openings along its length ex 
tending vertically in said zone and connected to 
said air conditioning means. 

4. Apparatus for the treatment of tobacco com 
prising a chamber, means for the support of 
tobacco leaves in banks within said chamber, said 
means being arranged on opposite sides of a Zone 
extending Centrally of said chamber, air Con 
ditioning means, a ventilator in the top of said 
chamber above said ZOne, a duct provided with 
lateral openings along its length extending ver 
tically within said zone and connected at One end 
to said air conditioning means and means for 
controlling the discharge of conditioned air from 
said duct into the upper part of said Zone selec 
tively and a controlled discharge for air from the 
lower free end of said duct. 

5. Apparatus for treating tobacco which com 
prises a chamber, a horizontally extending duct 
in the upper part of the chamber, means for the 
supply of conditioned air to said duct, means for 
the Support of tobacco leaves in banks within the 
chamber, ducts extending from said first men 
tioned duct vertically downward at right angles 
thereto, apertures for the discharge of air from 
said last mentioned ducts, said apertures being 
arranged to discharge air laterally and down 
wardly between the ends of banks of tobacco 
leaves supported in banks within the chamber 
and means for rotating said last mentioned ducts. 

6. Apparatus for treating tobacco which com 
prises a chamber, louvers in a pair of opposite 
walls of the chamber, a horizontally extending 
duct in the upper part of the chamber, means for 
the supply of conditioned air to said duct, means 
for the support of tobacco leaves in separated 
blanks within the chamber, ducts extending from 
said first mentioned duct vertically downward be 
tween the banks of tobacco at right angles there 
to, and apertures along the lengths of said last 
mentioned ducts for the discharge of air from 
said last mentioned ducts. 

7. Apparatus for treating tobacco which com 
prises a chamber, an opening in the top of the 
chamber, a horizontally extending duct in the 
upper part of said chamber, means for the supply 
of conditioned air to said duct, means for the 
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Support of tobacco leaves in banks within the 
chamber, ducts extending from said first men 
tioned duct vertically downward at right angles 
thereto, pairs of oppositely disposed apertures 
along the lengths of said last mentioned ducts 
for the discharge of air from said last mentioned 
ducts, the apertures of the pairs being of differ 
ent size and being arranged to discharge air lat 
erally and downwardly between the ends of banks 
of tobacco leaves supported within the chamber 
and means for rotating said ducts. 

8. Apparatus for treating tobacco which com 
prises a chamber provided with louvers for the 
admission of atmospheric air, a duct in the upper 
part of said chamber, means for the supply of 
Conditioned air to Said duct, ducts extending ver 
tically in a central zone within said chamber and 
in Communication with said first mentioned duct, 
dampers within said ducts whereby the discharge 
of air therefron into the upper and lower part 
of said chamber may be selectively controlled. 

9. Apparatus for treating tobacco which com 
prises a chamber provided with louvers for the 
admission of atmospheric air, a duct in the 
-upper part of Said chamber, means for the Supply 
of conditioned air to Said duct, ducts extending 
vertically within said chamber to points spaced 
from the bottom thereof and in communication 
with said first mentioned duct, apertures in said 
vertically extending ducts for the discharge of 
air laterally therefrom and releasable valves clos 
ing the lower ends of said vertically extending 
ducts for the control of the discharge of air ver 
tically from the lower ends of said ducts. 

10. Apparatus for the treatment of tobacco 
comprising a chamber, louvers in a pair of oppo 
site walls of the chamber, ventilating means in 
the top of the chamber, air conditioning means, 
means for the support of tobacco leaves in banks 
within the chamber, a duct extending vertically 
Within said chamber intermediate a pair of the 
walls thereof and provided with lateral discharge 
openings along its length and with a controlled 
discharge opening from its lower end and means 
connecting the upper end of Said duct with the 
air conditioning means. 

11. Apparatus for the treatment of tobacco 
comprising a chamber, ventilating means in the 
top of the chamber, air conditioning means, 
means for the support of tobacco leaves in banks 
within the chamber, a duct extending vertically 
Within said chamber intermediate a pair of the 
walls thereof and provided with lateral discharge 
openings along its length, said lateral discharge 
openings comprising pairs of oppositely disposed 
openings, one of the Openings of each pair being 
larger than the other, with a controlled discharge 
opening at its lower end and means connecting 
the upper end of said duct with the air condi 
tioning means. 
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