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Patented Dec. 7, 1937. 2,101,335 
A 

UNITED STATES PATENT OFFICE 
ART OF DRYING MATERIALs 

Chester S. Jennings, Syracuse, N. Y., and Frank 
W. Gerard, Dayton, Ohio, assignors to The 
Lamson. Company, Syracuse, N. Y., a corpora 
tion of Massachusetts 

Application September 1, 1934, Serial No. 744,332 
1 Claim. 

This invention relates to an improvement in the 
art of drying materials and more particularly to 
drying methods and apparatus wherein the mate 
rial to be dried is conveyed through a plurality of 
compartments in a housing and has for its pri 
mary object the removal of moisture from the 
material during its passage through the housing 
by the action of a stream of conditioned air which 
flows through the compartments in a direction 
opposite to that in which the material travels 
whereby the stream has its initial contact with 
the material as the latter is leaving the housing 
and its final contact with the material as it is 
entering the housing. 
A further object of the invention resides in the 

employment of radiant heat for the removal of 
the moisture in conjunction. With the action of 
the stream of conditioned air. 
Another object of the invention resides in the 

20 supply to the stream of conditioned air as it flows 
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through the housing of additional air when re 
quired to render the operation of the air stream 
more efficient. 
These and other objects of the invention will 

appear from a consideration of the following de 
Scription and of the accompanying drawings in 
which is illustrated one form of apparatus by 
which the invention may be carried out and in 
which: 

Fig. 1 is a side view partially in section illustrat 
ing one form of apparatus embodying this inven 
tion; 

Fig. 2 is a plan view of Such apparatus; 
Fig. 3 is a view in elevation of the side opposite 

that shown in Fig. 1; 
Fig. 4 is an end view of such apparatus; 
Fig. 5 is a side view of the housing structure the 

doors being omitted; 
Fig. 6 is an enlarged elevation of one end there 

of; 
Fig. 7 is an enlarged detail Sectional view of 

the housing taken along the lines 7-7 of Fig. 5 
and showing the manner in which the doors are 
mounted; and 

Fig. 8 is a view similar to Fig. 1 of another form 
of apparatus embodying this invention. , 
The material to be dried is conveyed through a 

housing in any suitable manner, as by the con 
veyor if, through a plurality of compartments 2 
defined by horizontally arranged baffle plates or 
partitions 3 and 4 which provide passages 5 
and 6 respectively connecting the compartments 
at alternate ends. The compartments 2 are con 
sidered as grouped in pairs defined by the baffle 
plates 4. The conveyor may be of any de 

plates 4 are provided angle clips 3. 

(C1, 34-24) 
sired type capable of transporting the material. 
As shown in the drawings the material to be dried 
is a web of textile fabric fl and the conveyor 
comprises a pair of chains 8 provided with tenter 
pins which, in accordance with the Well known 
practice in the textile art, engage the edges of 
the web. The chains 8 pass around pairs of 
sprockets 9 suitably arranged in the housing, one 
pair being located in each of the passages 5 and 
6. 
The housing 0 as shown particularly in Figs. 5, 

6 and 7 comprises a plurality of vertical upright 
U-beams 20 to the inner faces of which are se 
cured plates 2. The edges of the plates 2 extend 
beyond the beams and fixed thereto are angle. 
beams 22 on which rest the baffle plates or parti 
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tions 3 and 4. Overlapping plates 23 close the 
sides of the housing at each end and are provided 
with notches through which the shafts of the 
sprockets 9 pass. Between the vertical beams 
20 are mounted removable doors 24 through which 

20 

access may be had to pairs of compartments (2 
between the baffle plates 4. 
Each door 24 is flanged at each end and pro 

vided at the bottom with angle strips 25 and at 
the top with an offset strip 26 spaced from the 
face of the door to form a pocket 27. The upper 
edge of each door is bent inwardly and down to 
form a hook 28. Suitably secured to the lowest 
angle beam 22 at each side are strips 29 spaced 
from the face of the beam to define a pocket 30. 
Wertically disposed above each strip 29 and se 
cured to the angle beations which support the baffle 

As shown 
the top angle beam 22 is reversed so that the 
vertical flange extends upwardly instead of down 
wardly as in the other beams. The doors in the 
lowest row are mounted by inserting the vertical 
flanges of the angle strips 25 in the pockets 30 and 
engaging the hooks 28 with the clips 3. The 
vertical flanges of the angle strips 25 on the doors 

25 

30. 
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in the other rows are received in the pockets 27 
of the doors just below and the hooks 28 engage 
the clips 3 with the exception of course that the 
hooks 28. of those doors in the top rows engage 
the vertical fanges of the top angle beans 22. 
The wall at the right end of the housing as 

shown in Fig. 5 is similarly constructed having at 
the center vertical angle beams 35 and a plate 36 
to which horizontal angle beams 37 are secured. 
The ends of the baffle plates 4 rest upon and are 
secured to the beams 37. The spaces at right and 
left of the plate 36 are closed by doors in the 

50 

manner above described, strips 29 and clips 3 
being provided as shown in Fig. 6. 
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2 
The left end of the housing is open; suitably 

located cross beams, shown in dotted lines in 
Fig. 5, being fixed to the corner uprights and Sup 
porting the ends of the baffle plates 3. The top 
and bottom of the housing are closed. Frames 
38 at either side of the housing support the ends of 
the shafts for the sprockets 9 (see Fig. 2). 
The housing, O is completely enclosed within 

a casing 40 the open end resting against one wall 
of the casing. Formed in this wall of the casing 
are adit and exit openings 4 and 42 respectively, 
by which the conveyor and material enter and 
leave the housing. It will be noted that the adit 
opening leads to the top compartment 2 and the 
exit opening leads from the bottom compartment. 
The baffle plates at the bottom of the top.com 
partment and at the top of the bottom compart 
ment are inclined and pairs of sprockets 9 are 
mounted in the housing adjacent these openings. 
The openings are provided with gates 43 having 
apertures just the proper dimensions to permitthe 
passage of the chains and fabric. Air seals such 
as curtains (not shown) may also be installed to 
prevent air from entering or escaping from the 
housing. 
The conveyor chains pass around sprockets 44 

in their journey outside the casing from the open 
ing 42 to the opening 4. The fabric web 7 fed 
over a roller 45 is engaged with the chains as they 
pass around the sprockets 44 and is disengaged 
from the chains as they pass around the sprockets 
f 9 near the opening 42 and leaves the housing 
through an aperture 46 in the gate 43 of that 
opening. It will be understood that this disen 
gagement of the web from the chains is due to the 
action either of gravity or of knockers (not 
shown) of any well known type. Doors 4, 48 and 
49 are provided in the walls of the casing through 
which entry to the housing may be had. 
As the material is conveyed through the hous 

ing the moisture therein is removed by the action 
of a stream of conditioned air flowing through 
the housing in a direction opposite to that in 
which the material travels. 
that the term "moisture' includes not only water 
but other liquids or sizing depending upon the 
treatment to which the material has been previ 
ously subjected and that the term “conditioned 
air" is used herein to designate air at a selected 
temperature and/or dew point, which air is of 
controlled temperature and humidity and with 
particular reference to air whose moisture con 
tent has been reduced below that of the prevail 
ing atmosphere. 
The conditioned air is here shown to be sup 

plied by a dehumidifier system of suitable type. 
Such System comprises a plurality of dehumidi 
fier units 50 where the moisture content of the 
air is reduced by the action of a lithium chloride 
solution and a regenerator unit 5 in which such 
solution is from time to time treated to restore 
its moisture absorbing properties. The air, hav 
ing its temperature fixed at the desired level either 
before or after it has been treated in a dehul 
midifier unit 50 is supplied to the housing 2 
through a pipe 52. This pipe enters the bottom 
compartment 2 below the exit opening 42, the 
end of the baffle plate 4 being bent downwardly 
as shown in Fig. 1. The stream of air under 
the impulse of one or more blowers 53 flows up 
wardly through the housing compartment and 
escapes through a pipe 54 leading from the top 
compartment near the adit opening 4. 
Thus the initial contact of the air stream with 

the material takes place as the latter is leaving 

It will be understood 

2,101,385 
the housing and the final contact with the ma 
terial takes place as the latter is entering the 
housing. Hence the stream of air, being driest 
When it initially contacts the material which is 
at that time nearly dry, will quickly extract from 
the material at a relatively low temperature any 
excess of moisture therein above the amount 
considered desirable. As the contact of the 
stream with the material continues, the amount 
of moisture in the stream increases but since 
the evaporative tendency of the moisture in the 
contacted material also increases as the opening 
4 is approached, the differential between the 
absorptive property of the air stream and the 
evaporative tendency of the moisture in the ma 
terial contacted may consequently be kept at an 
effective level during the entire flow of the stream 
of air through the housing so that moisture is 
continuously and efficiently removed from the 
material, 
For the purpose of assisting the extraction of 

moisture from the material supplementary heat 
ing means are provided in the housing. AS shown 
in Fig. 1 this means comprises coils 60 Supplied 
with steam from a header 6 and feed pipes 62 
and 63. The coils like the compartments are 
grouped in pairs the Supply of steam to each pair 
being controlled by valves 64 in accordance with 
the information supplied by thermostat bulbs 65. 
The header 6 and feed pipes 62 and 63 are ar 
ranged in the casing at the side opposite the 
dehumidifier system and the pipes 63 enter the 
housing through openings 66 in the vertical beams 
20. The valves 64 together with the indicator 67 
controlled by the thermostat bulbs 65 may be 
located in a cabinet or recess 68 on the outer wall 
of the casing so that they are readily accessible 
to the operators. 
The radiant heat thus supplied to the compart 

ments by the coils is so regulated that the tem 
perature of the compartment first traversed by 
the material is the highest and the temperature 
of the compartment last traversed is the lowest. 
Thus the greatest heat is supplied to the material 
as it is entering the housing and carrying the 
most moisture and the least heat is supplied to 
the material. as it is leaving the housing Substan 
tially dry. Preferably the temperature of the 
first compartment traversed by the material is 
approximately 150 F. and that of the last com 
partment so traversed is approximately 80. 
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The 
moisture in the material is thus brought to the 
surface, the heat of vaporization or a portion 
thereof being supplied by direct radiation to the 
material, and carried off in the form of vapor 
by the stream of conditioned air. Moreover, the 
temperature of the air stream, as it flows through 
the housing, is raised so that its capability of ab 
Sorbing moisture will be increased, and its ef 
ciency maintained throughout its flow. 
In the casing wall is an inlet To controlled by 

dampers 7 which may be opened or closed by 
any suitable means (a manually or automatically 
operated device 72 being indicated). Additional 
air may thus be admitted directly into the hous 
ing, which air mingles with and is carried along 
by the air stream flowing through the housing. 
As shown in Fig. 1 the inlet 70 is located about 
midway between the top and bottom of the hous 
ing and leads to the middle passage S. The 
air stream has, by the time it reaches this pas 
sage, absorbed considerable moisture from the 
material which it has already contacted and its 
temperature has been raised appreciably. The 
air entering through the inlet being of a devy 
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2,101,835 
point Iower than that of the stream reduces the 
dew point of the stream and increases its ab 
SOrbing properties. This is of considerable ad 
Vantage because the material beyond the inlet 
With which the strean contacts carries more 
moisture than that already contacted. 
The inlet 70 is opened preferably , when the 

material being dried is heavy and contains a 
large amount of moisture while when a light 
fabric having only a relatively small amount of 
moisture is being dried the inlet may be closed. 
The use of the inlet is also determined by the 
range of temperature to which the material may 
be subjected. When the allowable temperature 
is high a supply of additional air is often found 
not necessary since the air stream by reason of 
its higher temperature can absorb all the mois 
ture required. On the other hand when the 
allowable temperature is lower, due for example 
to local conditions or to the reaction of the par 
ticular material to heat, the inlet may be opened 
since the additional air would increase the ab 
sorbing properties of the stream and at the same 
time hold the temperature down. The auto 
matic control of the damper may be effected 
through the use of a thermostat (not shown) 
which will respond to the temperature or hu 
midity within the housing or to both if so de 
sired. The blower 53 at the outlet of the air 
from the housing is of Sufficient strength to pre 
vent the escape of the air stream through the 
inlet O and at the same time to draw the addi 
tional air into the housing. 
The apparatus shown in Fig. 8 differs from 

that described above in that no coils for the Sup 
ply of radiant heat directly to the material to 
be dried are provided. In that apparatus heating 
units 75 which may be of suitable type, as for 
example steam coils or radiators, are mounted 
in the passages 6 connecting each pair of come 
partments defined by the baffles 4. Suitable 
thermostats and valves (not shown) are pro 
vided for the regulation of the units 75. It will 
be understood that the temperatures of the pairs 
of compartments will be varied in substantially 
the same way as in the apparatts shown in Figs. 
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1 to 7. The same reference numerals are ap 
plied on Fig. 8 to indicate elements common to 
both apparatus. As the stream of conditioned 
air supplied through the pipe 52 flows through 
the passages f6 its temperature is stepped up by 

3 
the units 5 so that while its moisture content is 
increased by its passage Over the material its 
capacity is also increased and its effectiveness 
is maintained until it leaves the housing through 
the pipe 54. While only the pipes 52 and 54 are 
shown in Fig. 8 it will be understood that the 
apparatus also includes the dehumidifier and re 
generator units shown and described as part 
of the apparatus set forth in Figs. 1 to 7. 
While certain embodiments of this invention 

have been shown and described it will be under 
stool that we are not limited thereto and that 
other embodiments may be made without depart 
ing from the spirit and scope of the invention 
as set forth in the following claim. 
We claim: 
The steps in the drying of material which is 

conveyed into a housing having a plurality of 
connected compartments therein, through Said 
compartments and out of the housing, which 
comprise subjecting the material to radiant heat 
as it passes through the compartments, the heat 
in the compartment first traversed by the ma 
terial being greater than . that in the comparts 
ment last traversed, setting up an air stream in 
the housing which flows through the compart 
ments thereof in contact with the material and 
in the direction opposite to that in which the 
material travels, Supplying conditioned air to 
the housing to constitute the initial portion of 
the air stream and Supplying additional air to 
the housing at an intermediate Compartment, 
which mingles with the conditioned air to Con 
stitute the final portion of the air stream, said 
additional air increasing the effectiveness of 
the air stream which at that point had been re 
duced below the effectiveness of the conditioned 
air as it was supplied to the housing due to the 
moisture absorbed by the air stream in drying 
the material with which it had been in contact 
in the compartments it had flowed through be 
fore reaching the compartment at which the 
additional air was supplied, whereby drying Of 
the material is performed by the air stream in 
two stages, first by the mingled air which con 
stitutes the final portion of the air stream and 
second by the conditioned air which constitutes 
the initial portion of the air stream. 
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