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ThlS invention relates to a method for curing

green tobacco and more particularly relates to g
method adapted for the curing of green tobacco
in the field following its harvesting.
ratus disclosed herein for use in performing said
method is also disclosed in my cependmg a,pph-
cation #369,653 filed Dec. 11, 1940.

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 ca,pable of adjust-
ment 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 1ts d1rectmn
with respect to the sheds.

‘However, it has besen found tha.t the close-
ness 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 in-

sulation of the inner leaves toward the center
of the shed so that they do not receive proper
treatment.
is particularly cbjectionable while the leaves are
still green, starchy and distended to their full
face area and at the same time contain a maxi-
mum 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 blaced
first, starts and often proceeds substantially be-
fore curing cf the tobacco in the lower part of
the shed, placed last, starts.

Further, under present practice and with pres-
ent equipment it is extremely difficult, if not im-
possicle, to maintain the necessary conditions
for good curing during the latter stages of the
operation, as for instance, after the sixth to
seventh 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 neces-
sary reiative humidity.

The present procedure, essentially dependent
upen general atmospheric conditions, of neces-
sity is lacking in any uniform control of the
conditions under which the tobacco is cured,

The appa-

This insulation of the inner leaves
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‘weight of about 10,000 pounds, of which some

makes no allowance for the different character-
istics of different parts of the tobacco leaf and
frequently results in the production of tobacco
of low quality, from the standpoint of texture,
color and taste, and consequently of a value con-
siderabiy less than could be expected from the
nature of the green tobacco when harvested.

A careful study of the nature of the green to-
bacco leaf and of the requirements of proper cur-
ing shows that the butt and stem portions of the
leaf are relatively coarse and sappy and contain
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 fragile
tip portion. IPurthermore, the maximum width
of the leaves occurs in this median portion set-
ting up an overlapping condition with a resultant
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 de-
sired extent, and bring the leaf to desired color,
while, at the same time, retaining its texture. In
general, 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

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 between the
second and sixth days, to avoid rotting or “pole

Sweat” which is most likely to occur in the median

portion of the leaf, when the leaf has partially
wilted and part of the leaf cells are dead, but
the leal still contains from 509% to 709% mois-
ture, which promotes the growth of pole sweat
spores In the dead cells.

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 subjected to
vauatmn with the physical condition of the
leaves, time of day or night and local meteorologi-
cal conditions under such control only as could
be exercised by adjustment of the louvers form-
ing the sides of sheds and the burning of char-
coal pots within the sheds; and, again, the dense
packing of the leaves prevented any approach to
uniform circulation through the mass of tobacco.

~ Also, the necessity for wide open louvers to admit
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sufficient air for anything like circulation in the
center of the maqs often causes wind damage on
the leaves near the outside of the shed near the




onen louvers an
sice ieaves Lo gver drastic
parisonn with thab racsived
- As a resuint of the neon-uniform condition of
the abmosvheric air availabie to the shed and
the inefficient control vhereot, acially of the
volume and direction of its flow W‘iqh respect to
the tobacco leaves and the different paris there-
- of, wide varistion in the conditions sccurred
locally within the shedl from the eflect of the

treatinment in com-
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drying tobacco upon the air.

Now in sccordance with this invention there is
provided g highly efficient and economical meth-
or for the curing of green tockacco, and by the prac-

tice and use of which the curing of green tobacco.
in the usual shed is enabled and wroduction of

tobacco of high cuality is assured.

Cienerally speaking, in accordance with this in-
venticn green tobacco leaves or plants are strung
and hung in close relation as heretofore conven-
tional in a curing shed of the usual type having
louvers in its walls and modified only by provi-
sion_for ventilation through the rooi. Uniformly
- conditicned air or atmospheric air tempered with
conditioned air to a uniformm condition is in-
troduced to the tobacco in controlled volume and
direction of flow with respect to the leaves and
also with respect to outside ¢onditions, such as
temperature and humidity and wind direction and
velocity, so that the different parts of the leaves
are subjected to air at a condition and In cir-
culation best suited to their curing at a proper
rate, with uniformity, with avoidance of rotting
and with retention of texiure and flavor and
acquisition of desired color.

More specifically the conditicned a.lI’ is mtro- |

duced centrally of the mass of tobacco and cir-
culated outwardly and downwardly therethrough.
The air-is variously introduced in quantity to cre-
ate a posivive pressure within the shed and is
introduced variously in greater gquantity in the
lower-part of the shed than in the upper part and
vice versa. Again, sback effect in the shed by
virtue of ventilation through the rcof, which may
be enhanced by the introduction of air selectively
‘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 uniformity. Again,

downdraft effect may be chtained, causing an in-
flow of air threough the ventilator desirable for

the introductionn of cool, normsl night air to
tobacco in the upper part of- the shed by the in-
troductmn of ccol air selectively in the upper
part of the shed, or from the eifect of the cool
surface of ducts tnrough which cool air is intro-
duced into the shed. -
The circulation rate Wll vary from one COIM-
plete change in ten minutes dovwnward to one
change in forty minutes. Furthermore, during
the later stages of curing, for instance, after the

fourth or fifth day, a greater quantity of air may

be admitied at the bottom of the shed than at the
top while utilizing stack effect. Again, intermit-
tent operation of the circulating system may be
desirable, as.for instance, for a total period of
not over- 12 hours in each 24. This may he ar-

‘ranged for si:
and six at night with the night operation being
particularly important during the early morning
hours when the temperature of the ground, shed
and tobacco has been lowered to the dew point
of the outside air, thus causmg condensation on
the tobacco.

In a_ddlt_lon,- moisture from conditioning equip-

ment may be added to the atmospheric moisture

d i any event, subjects the out-

hy the inside isaves.

2 hours’ circulation during the day’
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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. Generally, the conditioner
will be so arranged that it will add not more than
309 relative humidity to the air being circu-
lated and if used for heating or cooling the tem-
perature increase or decrease over the outside air
or that in the shed will be not over 15° F. These
restricted increments will effectively prevent se-
vere treatment of leaves next to the outlets as
compared to the present system where harsh

conditions are imposed upon the tobacco near the

outside walls and in the lower tiers directly over

| _the charcoal fires when such are used.

 The. conditioning system will be arranged so
that during periods of maximum heat require-
ment as when the shed is initially loaded with
cold, wet tobacco, additional outlets in the bot-
toms of the down draft ducts will automatically
open, thus providing the greater amount of air

“necessary to. carry the required number of heat
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units without a detrimental increase in the
amount hecessary 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 cn'culatmn_
of conditioned air.
Furthermore, the air: ﬂﬁw may e dlrected_*

agamst, the prevailing wind to establish further

uniformity within the structure and the outleis
will be arranged for rotation so that they may be.
variously directed under .certain conditions to

avoid any  constanti severe treatment of leaves
5 . next to.the openings,

This application ci conditioned air Will‘_ be ac-
complished: with much economy, permitting the
use of g standard curing shed structure since the
conditioning effect is applied in the center of the

¢ mass desirably to create a posifive pressure with-

in the shed, and in passing ocutward through the
leaves permits maximum servwe before its effect

is dissipated.

Having now indicated in a genera,l way. the ne.-
ture and purpose of the method according to this
invention, it is believed that it will be understood
in detail: irom the following description of a form
of apparatus adapted for use in carrying out the
method, with reference. to the accompanymg-
drawings in which:

F_gule I is & Pigdn Vview shewvﬂg an Eulbﬂdi-

‘maent of apparatus adapted for carrying out the

methed in accordance with this invention.

Figure 2 is a diagrammatic sectional view of
apparatus adapted for carrying cut the method
in accordance with this invention, taken ad-
Jacent a point of introducti on of con ditioned air
into the mass of tobacco.

Figure 3 is & Cross- Sﬂctzonal View. snow:tng de-
tails ol the air conditioning instrumentalities
included In. the anpmat"ﬁ*__ shown in Figures 1
and. 2. | | | -

Figure 4 is a ci_e.t_a:iied,. view, partly in section,
showing the instrumentalities included in the

air conditioning apparatus in cperative asso-
ciation with a tractor engine.
Pigure 5 is a side view of humidifying appa-

ratus included within the air conditioning: ap-
paratus snown In Figures 3 and 4. |
Figure 6 is & dl"‘"‘”‘l’ﬁl’*’lailc end view of a to-
bacco curing sned eqmpped with a modﬁed form
of the appar atL.s ilustrated in Figure 2
Figure 7 is. a plan view, parulj in sectmn_
zvl g-gq m ﬂd1ﬁe form o1 a1 condltmmnrr '113_.-
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paratus in association mth 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 tohacco
leaves as hung in a tobacco curing shed,

Figure 10 is a sectional view on line {9-——I1§,
Figure 6.

Figure 11 is a view, partly in section, showing
a detail of construction.

Referring initially more particularly to Fig-
ure 9, 16 indicates a string upon which are

threaded or strung a series of green tobacceo
{6 passes throush the

leaves 4, The string
butts of the leaves and the leaves, as is cus-
tomary, are strung in pairs {1, the leaves of the
pairs facing oppositely. In similar manner
stalks may be hung. The string {§ is secured af
its ends to a stick k adapted to be supported in
the shed on rack members (8.

The tobacco leaves 7§ are divided into three
essential portions, as illustrated in Figure 9,

namely, the butt portion (9, the median pm- |

tion 20 and the tip portion 2i.
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 g in its walls. The shed will
be located in any convenient positicn: to the to-
bacce fields. A ventilator or series of ventila-
tors 62, controlled by a damper 53, are provided
in the roof of the shed to afford a stack efiec?
where desired.

B indicates a tractor of any ordinary or de-
sired type. The tractor may be and desirably
will be such ftractor as may be used in connec-
tion with the growing of tobacco to bhe ulti-
mately 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
apparatus or instrumentalities for the condition-
ing of air. |

‘Within the lower part of the shed A and ex-
tending longitudinally of the center therecf 18
an air duct E, provided on its upper side with
a series of upwardly directed nozzies f. The
nozzles f are extended from end to end of
the duct E and are spaced sufficiently cicse so
that streams of air g issuing from thne nozzlass
will blend and travel upwardly and ocutwardly
within the shed, in and from a free zone 2%
between or centrally of the banks cf tebacco
Jeaves, as will appear. Beneath the ridge of the
roof of the shed A and extending in a line above
the nozzles f in duct E is a curved bafile 2, di-
vided centrally by a vertical member {. The
member i is directly in line with the nozzles f
and adapted to divide air traveling in zone !&3
therefrom when it reaches the bafiie.

As will be obvious from an inspection of Iig-
ure 2, the blended streams of air g from the

nozzles f passing upwardly within the shed A,

in g zone 180 extending vertically of the mass
of tobacco supported on stacks & in which the
air is desirably ai a positive pressure, will ex-
tend outwardly into the mass of tobacco and
such as reaches the bafile 22 will be divided by
the member i and directed oppositely down-

wardly by the curved baffie /1 so that a down-

ward circulation of alr will be set up within the
shed, as indicated by the arrows Figure 2. By

virtue of the direction of the circuiation the &ix_

directed downwardly will first pass downward!y
along the butts of the leaves and then along the

1] |

10

.'1:;

32

median portions and then along the tip- por-
tions.

Leading from the duct E, a lateral duct M
aligns with an opening »n in the side of the shed.
Adjacent the opening n with which the duct M
communicates 1s an opening o in the 51de of the
shed.

The air conditioning instrumentalities mount-
ed upon the trailer C comprised, as shown in
Figure 3, an intake duct p adapted to be aligned
with fthe opening o in the side of the shed and
provided with a flange q adapted to bear against
the side of the shed and make 2 tight connection
and a discharge duct 7, adapted to connect with

5 the opening n in the side of the shed with which

the lateral duct M extending from the duct E
commmunicates. The end of the discharge duct
is provided with a flange s (¥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 #, controlled
by means of a swinging closure .

Within the inftake duct is g coil v, the ends

- of which are adapted to be connected with fhe

|l

K1iE!
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. dium of a belt i{.
5 ate to draw air from within the shed into the

5 water jacket of the f{ractor engine w through the

medium cof fiexible pipes or hose T, £ connectea
to nipples y, ¥, let into the walls of the water
jacket and provided with valves 2, z. A pump
I is preovided for effecting circtdation of water
from the tractor engine water jacket through
ine coil ¥y, 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 4 to cover the coil 3. The coil 3 is connect-
ed at one end through a flexible pipe 5 to a nip-
ple 8, which extends from the exhaust manifold
1 of the tractor engine and is provided with 2a
valve 8. The other end of the coil 3 leads to at-
mosphere, 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 18 adapted to throttle and control the
amount of exhaust gases passing from the en-

. gine manifold T into the coil.

As will be obvious, when exhaust gases are per-
mitted to circulate through the coil 3, which is
beneath the water level 4 of the water in the pan
2, water will be evaporated into the air passing

through the discharge duct and over the pan.

A fan 9 is provided in the discharge duct ad-

j iacent its juncture with the lateral M within the

shed. The fan is adapted to be driven from the
power take-off {0 of the tractor through the me-
‘The fan is arranged to oper-

intake duct in heat interchange relation with

coil v, then over the pan 2 and discharge it into
the lateral M, through which it passes to con-

- duit E, from which it passes into the shed, as

l.i-‘f.;

ore

‘described above, through the nozzles f. The fan

also serves to draw into the intake conduit fresh
air through the fresh air opening {. The fan 8
may be reversed to reverse the direction of cir-
culation which may varlously be desirable.
Wlthm the shed is positioned a thermostat 12,
which operates to control the circulation of heat-
ing fluid through the coil » through control of
the operation of the pump I. The control of
the pump I by the thermostat may be of any suit-

"able or well known type, the control connectmns

being indicated by the line 13.

A humidostat {4 is positioned within the shed
and operates to control the circulation of exhaust
gas through the coil 3 by control of the valve
5. The humidostat may effect control of the




valve. {5

being indicated by the line 8§,

The operatmn of the apparatus deser ibed. abot.f e

for the treatment of tobacco will, it is believed,
be obvious.

of leaves of green tobacco 7 hung in banks on
opposite sides of the free zone 139 within the

shed. The tractor and air conditioning appara-
tus upon the trailer having been connected to-

gether as described akove and the intake and ex-

naust conduits of tihe conditioning apparatus
havmg been moved into engagement with the

side.of the shed in zlignment with the Openings
therein, the tractor engine will be started.
operation of the tractor engine, the fan 8 -will be
rotated and circulation of air into, within and
out of the shed will be set up. The fan will be
operated to deliver such guantity 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 to-

hacco, which will act to bafile the passage of the

air vo the sides of the shed. The circulation with-
In the shed will be sueh as described and as
shown by Figure 2. The closure u for the fresh

alr opening { will be adjusted, as will the louvers

¢ to admit atmospheric air. The adjustment of
the louvers and of the closure u will depend upon
the condition of the atmospheric alr with respect

to the cond1t1011 desired in the shed and the di-

1ectzon of the wind. Varlously durmg the cur-.

ing pericd the louvers ¢ may ke entirely cloged
and variously when tm.r‘mlns:’ has progressed
the air conditioning. apparatus may ke shut down
anga. the. curing allowed to proceed under atmos-
pherm air admitted through the louvers. 'The air
passing. outwardly and downwardly between. the

“banks of leaves will he deflected. downwardly

Wlthm the mass of leaves by the. leaves as it pro-
gresses. outwardly - -
Hot water from the water jacket of the tractor

engine. will be circulated throusgh the coil v, for

adJustment of the temperature of the sir with-
drawn from the shed together with the fresh air
added thereto, by means cf the pump. [
amount of circulation with reference to the heat
cf the water will be controlled by the thermostat
(2, so.that the air will be brought to the desired
te mperatrue As desired, hot exhaust gas from
the. exhaust manifold of the tractor engine will
~ be circulated through the. coil 8 for the evapo-
- ration. of water from pan 2. The ameunt of gas

'wassed through the coil & for the evaporation ot
such-ah amount of water from the pan 2 to bring

the air ’ro the desired relative. humidity will be
controlled bv the valve L5
humidostat 14.

As Wﬂl be obvious, the air at des*rred relative

humlm*ry and tﬂmneramle will. then be returned

to the shed for. curmg if the louvers ¢ he closed

or if they be cpen 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 tona@ca will act to bafile or hold the con-

ditioned air within the mass.

In many, if-not ali, 1*1:-:*&*1035 it wi Il ne demr-.

able variously to Utﬂme the:. stack effect afforded
by the ventilators 82. Thus, when the charging
of the shed with tﬂba,cm is, comnpleted, it will US1-

ally: be found that air heated by thﬂ sun on the

mof has a::cumi,ﬂated in the upper part of the

by any known or desired means, the
connection between the humidostat and the valva_

However, it will be noted that the
lmumidostat and thermostat within the shed will:
“be set for the conditions desired for the curing

In
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shed a.na that the tobacco therein has started to
cure as compared with the tobacco in thﬂ lower
part. In such circumstances the damper 63 will

~ be opened, before starting the COI‘ldl‘thl’lll’lf’” appa.-
§ ratus, to release the hot sir from the upper part
of the shed and by the stack effect cause an up-
drait through the. tobacce, all of which will per-
mit curing of the tebacce in Lhe lower part. of
the shed to commence and, as it were, catch up
10 with the tobacco in the upper i:'sa:r*t of the shed,
to the end that ail the tobacco will be uniformly
cured in the subsequent treatment iavolving use
of the conditioning apparatus and the introduc-
tion of air to creste a positive pressure within
15 the shed. Air under moalflve pressure within the
shied may aiso be used variousiy quring any stage

of the curing when it is desired to heighten the.
stack efiect. Huch may be accomplished by the
introduction of atmmph&ri_, agir into the shed
20 through nozzles f in the prelimingry stage, or
conditioned air when the stack effect is used. in a
sukssguent stage of the curing. |
Referring now more particularly to. F,igw es.

6-8, which iliustrate cerfain meodifications of the
26 showing or Figures 1-5 and in which similar parts
to those shown in Figures 1-0 are indicated by
Eimﬂav svmbols, within the upper part of the
1ed and extending longitudinally thereof bhe-
nr—ath the ridge of the roof is a duct I’ from

30 which extend dawmnfa?dl", at short mtervals in
a8 Zong exiending vertvically within the mass of to—
‘bacco supporied on Stlcl"f" k, vertical ducts €2 pro-

vided at inbtervals with 4at'-““ﬁl slightly down-
WEIdly exvending ns:}'? les 2% and with dampers
61 provorticned {o pass some air, say about 309
when cioged. The nozzles 23 on one side of the
vertical ducis are dewmb”fy I rger tian those on
tne cther side, as shown in ] m’c 12, The iower

ends of the ducts 22 are clo sed 0y spring held
4 flapper valves 88. | -

The vertical ducts 22 extend downwardly in
the free zone 120 ketween the banks of tochacco
and are votatably supported from the duct E’
as for example, through the medium of ball near-
ings &4 (Figure 11) and each of the ducts is con-
riected o o wind vens §i, guppmtﬁd on the shed
rcof, through a 1:1 gearing &2 and a shatft 53 to
which the wind vane is secured. Thus, the ducts
22 may be rotated, when there is sufficient wind

b0 force operatinz on thze vane 8!, to variocus posi-
tions dependent upon the wind directions. The
wiad vane §{ will be arranged se. that the larger

openings E.S:% will open aﬂa....._.st the wind.

Within each of the ducts 22 is wranged a spiral
flange 84 (Figure 11) which, on the passage of
sufficient air flow down the ducts 22, wiil cause
the ducts to be rotated when the wmd velocity
is inconsequential and as a consequence the vane
3§ does not exert a directing effect upon the open-
ings in the duct 23. - o

The duct B’ is connﬂctm TI“tE,Ll’Vlﬁdma te its ends
with the discharge of the fan & by & guet M.
The nozzies 23 are spaced 8¢ as o Q?‘G,}el;t alr
irom the ducts 22 in zone 148 between the banks
of tonacco over and downwardly upen the butis of
the leav 'e3 ¢f tobacco 4, 1 hanging from the sticks
k, a dmm ward circulation of uhe air through thn
tobaceo laa ves from the butts to tieir tips, as in-
dicated by the arrows Figure 6, being promoted
by fan 2, which draws air from ti e lower part
of the shed through outlet opening 0. The gzir

~In effect circulates downward in a plurality of
layers or blankets so that the graabeut amount of

air is moving downward in the lower part of the
1y bl’lEd LThe air is deswablw mi:rwu{:ﬁd in qmount
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to create -a positive pressure within the shed,
which is made possible by insulating effect of
the banks of tobacco. |

Within the shed may be placed charcoal pots
24, 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 apparstus is desired and
which, if burning, wiil increase the stack eiffect
resultant from the opening of ventilators §2 when
stuch is desired.

If desired, an auxiliary heating element 49 may
be arranged within the intake duct p and may
be controlled by thermostat 2.

In the air intake duct p of the conditicning ap-
paratus, ahead of the heating coil v is a water
spray head 25. The spray head 23 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.

from the spray head 25 and con being heated in
its passage through coil v takes up a major por-
tion of the water, any free water being thrown

ottt of the air and returned to pan 2 as the air .

strikes the curved end of duct p in its passage
to the discharge ductr. |

In the discharge duct r adjacent to its point of
discharge into the casing of the fan 9 is placed
a second water spray head 271 which, facing in
the direction of the flow 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 27 is
supplied with water by a pump 28 which is ar-
ranged to draw water from the pan 2. A coun-
duit 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 39 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 31 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 fan to be speeded up, supplying more cir-
culation and heat to the coil v for heating the air

The air passing
through the intake duct p receives water sprayed
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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 cir-
cutation in which the air fiows from butt to tip of
the leaves insures that the air reaches the medi-
an portion of the leaves befween the leaves which

tend to be shielded from an upward flow of air

by the form of the leaves as they are strung in
palrs and by tne 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 b1, 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

{3

in the conditioning apparatus. Thus, the ther-

mostat 30 exercises control of the velume and
temperature of the air circulated in the shed.
Conversely, when humidifying without heating a
differential humidostat 38’ operates to control
the amount of moisture supplied to the shed by
effecting an increase or decrease in the. rate of
circulation through connection $!’ to the engine
throttle., -
- In the operation of the modified form of ap-
paratus shown in Figures 6-8, the procedure will
be essentially the same as that described in con-
nection with the use of the apparatus shown in
‘Figures 1-5. However, it will be noted by virtue
of the arrangement of the air discharge nozzle 23,
which discharges from the duct 22, conditioned
air is supplied first to the butts and stems of the
leaves containing the most moisture and then,
having absorbed moisture, to the median and tip
portions successively, so that proportionately less
moisture is removed from the median. and tip
portions 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
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with the larger of the openings 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 to with it. If the wind velocity be incon-

sequential the ducts 22 may be caused to rotate

for average uniform delivery of air to the tobacco

by the action of the downflowing air on the spe-
cial flanges 54 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 numidification of
the gir 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 in-
creased 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 v
and also by the heat put into the air in its cireu-
lation, as by the work done by the fan, friction in

the élucts, etc., and by heating element 40, if de-
sired. o

As more specifically illustrative of procedure
according to the method of this invention for the
curing of green tobacco with the use of apparatus
herein described and the operation of which has
been herein described in a general way, for ex-
ample, it may be assumed that the shed A has
been fully charged with green tobacco.

*When the shed is fully charged with tobacco, it
}Vﬂl_be found generaliy that curing of the tobacco
In tie upper part has commenced, while the to-
bacco in the lower part of the shed has not com-
menced to cure. Anis situation arises from the
fact that tne tobacco is charged into the upper
pgrt‘t oi the shed first, and due to the fact that tne
alr in the upper pasrt of the sied is hotter than
that in the lower part of the shed due variously
10 tne heating effect of the sun on the rocf..

Hence, in general, it will be desirgble initiglly
to open damper €3 and parmit a stack effect upor1
the interior of the shed through the ventilator
62, while introducing air into the lower part of
the shed to increase the stack effect. If the aiy

Antroduced is warm, radiation from the surface of

duct K’ will increase the stack effect.

The introduction of the air into the lower part
0i the shed in combination with the stack effect
through the ventilator 2 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 tokacco in the 1o Wer palt ©of the shed is bemﬂ‘

brought into condltmn compar able with that of

" the tobacco in the upper part of the shed.
w‘hen using the apparatus shown, for example,

Figure 2, an amount of air will ke introduced
111t::} the lower part of the shed through the noZ-
zles f and in stich candmor\ as to primarily a ect
the tobacco in the lower part of the shed. When
using the apparatus as shown in Figure 8§ the
‘damper 6! in the vertical conduit 22 will be
cpened so that the mamr portion of the air will
pass dewn the con duit 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 bmught to a ‘waStaDt’aUJ’ uniforn-
state ‘of curing, air will be introduced thmuﬂq
the nozzles f, Figure 2, cr through the nczzles
23, Figure 6, in the latter case with the L.&mI‘Ef
81 adjusted for uniform dmaha*xge of air. The
air will, of course, be condit 10ned &s has been in-
*dmate*i to promote the desired curing of the to-
bacce. During the curing, and espécially daring
the second to sixth days, when part of the leaf
celis are dead and part ave still throwing off
moisture, the updraft stack effect wiil be desir-
ably used to cairy off the evaporating midisture
t0 avoid the formation of beads of sweat on the
leaves with consequent pramotle»n of auta,c"k by

fungus. o
~ -During the treatment the louvers o Wwill be
opened to create a circulatica of atmosplieric air
to the extent indicated by conditions within the
shed and by the bredise CD?}"‘IH{JI} to be m&m
tm_ned w1+h1n the shed.

‘positive pressure witiiin . the shed will' be
| reamly cbtained by virtue of the msuiatmg effect
of -the banks ¢f tobacco on ‘opposite 'Siges of the
shed., By v:artuﬂ cf the posnwe pressure within
- the shed the air will fdow cutwardly frém Zzone
189 as well as aownwardly with respeét to ‘the
.tobacco in the ‘bauks and the leaves in the in-
terior and throuﬁhout the mass will thus be slb-
jectzd to suLsta,m:tally uniform treatment.
~ Bince the tobacco in the upper part of theshéd
Cwidl t-ﬂz}_d variously to lose '3 ‘greater gnids um &
- moisture than will the tobacco in the lower HaTL
of the shed, it may, and usually wiil, ge desrrab
.on the ﬁith or Sixth day of treatment to intrg-
duce g greater quantity of 2ir having an -
creased moisture ‘content into the upper *::;afu oﬁ
e shed than 1_11‘*0 the lower part of the shigsd,
by adjustment of the damper 81 in the very 1031
conduit 22. Under such -condition the "damipe
83 and ventilator 82 may be -closed or a.dmczted
to give more or less stack effect and, dependivg
upcn conditions, the louvers ‘¢ may be-ciosed or
more or less-opened. Varicusly the “tebacco in
the upper part of the shed may lose rcisture
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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 in-
trocduced into the upper part of the'shed through
the ventilator by causing-a downdraft by selec-
tively discharging ccol, moist  airinto the upper
parey of the shed and by the cooling "effect of «
duct T
air 1s mtmduced
it will he appr eciated that {he stack effwt

tained by use of the Ventllato-r £2 and the mtl O-

duction c¢f air in varying amount in the uppex .

8

or lower portion of the -free zone !EE@ “the creg-
tion cf a positive pressure within the shed, thie
“use of the louvers -a and of the condmtmng a2-

paratus for the-air sunphed -from zone “§8% will

nd ducts 22 through whm"l the {3001-
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conditions are utilized in the usual way when
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“subjected to substantially uniform ideal condi-

tions for its curing, with avoidance of pole
sweating angd other negative effects on its color,
texture and flaver, and with reference 4o the
curing precess as a whole. It will also be ap-
preciated that by virtue of vertical draft up or
down provided ior, atmospheric air will be in-
troduced infto the shed, since the ventilator and
louvers will be of sufficient size, to supplement
the air from the conditioning apparatus, thus
enabling good curing to be obtained with the
use of a minimum of power and equipment,

The advantage of the method in accordance
with this invention wiil, it is believed, be appar-
ent. ’F.‘nﬂ apparatus, exemplified for carrying
out the method, is of the greatest simplicity and
for its gperavion and transportaticn from place
to place requires only an ordinary farm tractor
and the curing of green tchacco is enabled with
accuracy of contrel with consideration for the
changing condition of the fokacco in the course
of curing and changes in the condition of oub-
side atmosphere and of wind direction and ve-
At the same time, favorable atmospheric

they exist.
1t will be understood that the method above

disclosed and variously the dﬁtaﬂ; ‘ohereof are
not limited in their epplication to the drying

of tobacco, but variously ars adapted for appli-

caticn to the moistening of tobacco, in which
application they variously are of advantage.

Tt wiil be appreciated that it is not intended
to limif this inventicn by the above detaﬂed de-
scription given for illustrative purposes, since,
as will be cbkvious, various modification in detail
may be made without departing fmm the scope
of the invention.

This application is a continuation-in- -part of
the application filed by e Serial No. 974,133,
filed May 17, 1939, which appilcatﬁon became
abandoned December 12, 1940,

What I clalm and desire to pmtﬂct by uetters
‘Patent- 1is:

1. The method of -curing green tobaceco leaves
after harvesting which ‘comprises supportmﬂ'
green tobacco leaves in superimposed banks -Op-
posﬂ;e ends of the banks being - exposed to at-
mospherlc air and adJacent ends - of the ba,nla.s
being separated to form a free zone and -causing
condltmned air from said free zone at a posi-
tive pressure therein to ﬂow laterally -outwardly
into the banks of tobacco leaves Whereby the to-
‘bacco-leaves in the opposite end portions of- the
5 ‘banks will be cured by atmospheric air and the
tobacco leaves ‘in the adjacent end portmns of
the banks will be cured by candltmned air,

2. The method of curing green tobacco Téaves
after harvesting which camplmes supporting the
green tohaceo leaves in a mass in a pendent Do~
‘sition ina chamber setting up a iow -of "condi-
tioned a,lr from within the nnss of tobacca la,t-
emlly ana down*vardly over ‘the tobacco, fi*om
butt to tip of the leaves, Wlthdramnﬂ' “gir from
sald chamber, cendltmmng the air with ' respect
to temperature and’ humidity -and- 1eturmng 11; e
S&ld chamber for reflow therein and eﬁ.ectmg
the admlssmn of atmosphenc air at the smea of
the mass

-3, ‘The method Of c.um gfcea tabmcco leave,a
after bawesmng which comprises supportmﬂ' the
green tobacco legves in'a chamber,” in banks'in a
mass in & pendent -position, flowing’ cmdltmnecl
“air from within the mass, at a positive pres-

enable the mass of to’:\ac“o within the shed to'be 5 ‘sure, outwardly and- downwardly between ‘the
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banks of leaves, admitting almospheric air to
- the chamber through a pair of opposite walls
) thereof and flowing conditioned air into the low-
er part of the chamber beneath the banks of
leaves. . |
- 4. The method of curing green tobacco leaves
after harvesting which comprises supporting the
green tobacco leaves in a chamber in banks in
a mass and in a pendent position and projecting
~ streams of conditioned air of alternately vary-
Ing volume laterally and downwardly between
the banks of leaves. |
9. The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a mass in a pendent po-
sition in a chamber and introducing air under
pressure laterally only into that portion of the
mass of tobacco leaves which is supported in the
lower part of the chamber and at the same time
withdrawing air from the lower part of the cham-
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stantially uniform state of curing, then intro-
ducing air into the mass of tobacco laterally -
from g zone extending vertically within the mass
of tobacco to effect its curing.

11. The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a mass in a pendent po-
sition in a chamber, introducing air into the
lower part of the chamber only and affording
escape for air from the upper part of the cham-

‘ber until the tobacco in the chamber is at a sub-

- stantially uniform state of curing, then intro-

ber with stratification in the lower part of the

chamber of air introduced into the lower part of
the chamber.,

6. The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a mass in a pendent po-
sition in g chamber having an opening to the
atmosphere in one of its walls, introducing con-
ditioned air under pressure to the tobacco lat-
erally only from a zone extending vertically
within the mass of fobacco leaves and permitting
exhaust of air from the top of the chamber,
whereby the conditioned air introduced into the
chamber will be supplemented by atmospheric
air from without the chamber.

7. The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a mass in a pendent po-
sition in a chamber, introducing air from a zone
within the mass laterally into that portion of the
mass of tobacco leaves which is supported in the
upper part of the chamber and at the same time
withdrawing air from the upper part of the
chamber with stratification in the upper part of
the chamber of air introduced into the upper
- part of the chamber.

3. The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a mass in a pendent posi-
tion in a chamber, introducing cool air from a
zone within the mass laterally into that portion
of the mass of tobacco leaves which is supported
in the upper part of the chamber only and at
the same time withdrawing air from the upper
‘part of the chamber with stratification in the
upper part of the chamber of air introduced into
the upper part of the chamber.

9. The method of curihg green tobacco leaves
affer harvesting which comprises supporting the
green tobacco leaves in a chamber, in banks in
a mass in a pendent position and flowing condi-
tioned air from the center of the mass outwardly
and downwardly between the banks of leaves
while admitting atmospheric air to the chamber

‘through a pair of opposite walls thereof, the

flow of conditioned air being greater in rate and
in a direction opposite to that of the rate and di~
rection of the wind without the chamber.

10, The method of curing green tobacco leaves
~after harvesting which comprises supporting
green tobacco leaves in a mass in a pendent po-
sition in a chamber, introducing air into the
lower part of the chamber only and affording

escape for air from the upper part of the cham-
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ber until the tobacco in the chamber is at a sub~ 9

ducing air into the mass of tobacco laterally

from a zone extending vertically within the mass

of tobacco to effect its curing and in the course
of the curing affording an escape for air from
the upper part of the chamber and admitiing
atmospheric air through a pair of opposite walls
of the chamber.

12. The method of curing green fobacco leaves
after harvesting which comprises supporting
green tobacco leaves In a mass in a pendent posi-
tion in a chamber, introducing air into the lower
part of the chamber only and affording an escape
for air from the upper part of the chamber until
the tobacco in the chamber is at a substantially
uniform state of curing, then introducing air into
the mass of tobacco laterally from a zone extend-
ing vertically within the mass of tobacco to effect
its curing and in the course of the curing afford-

‘ing an escape for air from the upper part of the

chamber, admitting atmospheric air through a
pair oi opposite walls of the chamber and intro-
ducing into the upper part of the chamber air
having a moisture content greater than that of
the air introduced into the lower part of the
chamber,

13. 'The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a chamber in a pendent
position in a mass, subjecting vertical exterior
portions of the mass directly to atmospheric air
and, at the same time, introducing conditioned
air under forced flow interiorly of the mass to
produce and maintain a positive pressure within
the mass to promote a flow of conditioned air
laterally in the mass whereby tobacco leaves in
exterior portions of the mass will be treated essen-
tially by atmospheric air and tobacco leaves in
interior portions of the mass will be treated essen-
tially by conditioned air.

14. The method of curing green tobacco leaves
alter harvesting which comprises supporting
green tobacco leaves in a chamber in a pendent
position in a mass, subjecting vertical exterior
portions of the mass directly to atmospheric air
and, at the same time, directing conditioned air
under forced flow interiorly of the mass to pro-
duce and maintain positive pressure within the
mass to promote a ilow of conditioned air laterally
in the mass, whereby tobacco leaves in exterior
portions of the mass will be treated essentially by
atmospheric air and tobacco leaves in interior
portions of the mass will be treated essentially by
conditioned air.

15. The method of curing green tobacco leaves
after harvesting which comprises supporting
green tobacco leaves in a chamber in g pendent
position in a mass, subjecting vertical exterior
portions of the mass directly to atmospheric air
and, during the curing of the mass, directing con-
ditioned air under forced flow interiorly of the
mass 1o produce and maintain positive pressure
within the mass to promote a flow of conditioned
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'[au' laterall'y in the mas whe eby tobaccﬂ leaves
-in ‘exterior pOI'thTlS of tne mass will be treated
gssentially by atmospheric air and tobacco‘leaves
‘in interior porticns-cf the mass will -be treated
"essentmhy by conditioned air. |

186. The methed of cliring gresn tobacco leaves
after harvesting which camp; ises supporting
‘green tobacco ledves in a mass in a pendent posi-
tion in a chamber, introducing alr under pres-
sure to a portion of the mass of tobacco laterally
only from a zone extending vertically within the
miss of tobacco leaves ‘while permitting exhaust
'0f @ir from the upper portion of thie charmiber.
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of the 'chamber.

-gfter
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17. The method of curing-green -tchacco-leaves
harvesting which comprises supporting
ﬂ'reen tobaceo leaves in-a mass in-a pendﬂnt p051-
tion ‘in a chamber and ‘introducing heated ‘dir
under pressure laterally only into that portlon of

the mass of tobacco leaves which is supported in

the lower part of the chamber and a6t the same

time withdrawing air from the lower part of the

chamber with ‘stratification -in the lower part of
the chamber of air 1*1t“0dubed into the lowel ‘part

RUSH D. TOUTON.
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