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My invention relates to improvements in kilns 
inaVing a main drive for actuating One. Or mOre 
transverse shafts on Which one or more fans 
are mounted for driving the circulating medium 

kilm in continuing Cross circulation through in 
terstices provided in the stock loads. 
An important object of my invention is to 

balance or substantially equalize the “throw'' 
of the fans and thereby effect greater uniformity 
of circulation throughout the kilin. In other 
Word, my invention is contrived to cause a novel 
counteraction of Stransverse circulatory currents 
of air within the kiln, with the result of effect 
ing a more uniform general circulation. 
Another object of my invention is to provide 

novel driving means for accomplishing the re 
sults desired. 

Another object of my invention is to effect 
counteracting currents by novel means in both 
forward and reverse directions of air circu 
lation transversely within the kiln, and thereby 
to accomplish a greater uniformity of distribu 
tion of the circulation through the interstices 
of the stock loads. 
Another object of my invention is to effect a 

better mixing of the gaseous contents of the kin 
by effecting some longitudinal circulation be 
tween the medial portions and the ends of the 
kiln in either direction of circulation in addition 
to the general transverse circulation above 
mentioned. 
- Another object of my invention is to provide 
novel compensation means for permitting the 
incidental expansion and contraction of a drive 
Shaft for One ormore fans. 
What constitutes my invention Will be here 

inafter specified in detail and succinctly defined 
in the appended claims. 

In the accompanying drawings, in which my 
invention is illustrated in present preferred form 
of embodiment, 

Figure I is a plan view of a kiln in which fans 
are illustrated as located above the material to 
be dried. 

Figure II is a longitudinal vertical Section on 
the line I-II of Figure I. V 

Figure II is a transverse vertical section on 
lines III-III of Figures I'and II, respectively. 

Figure IV is a plan view of another form of 
kiln modified in respect to disposition of the 
fans below the materia! to be dried. 

Figure V is a longitudinal vertical section on 
tine line V-V of Figure IV. 

Figure VI is a transverse vertical section on 

(CI. 34-46) 
the lines VI-VII of Figures IV and V, respec 
tively. 

Figure VII is a side elevation of a gear and 
its support complete with compensating means 
for permitting expansion of a drive shaft upon 
which said gear is mounted. 

Figure VIII is a front elevation of the Subject 
matter shown in Figure VII. 

Figure IX is a side elevation of another form 
of embodiment of a, gear drive for the fan, 
illustrating modified compensating neans for 
permitting variation of the length of the drive 
shaft. 

Figure X is a front view of the subject matter 
of Figure IX. 

Figure XI is a side elevation of a modifiedi 
means for providing compensation for expan 
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sion and contraction of a common drive shaft 
for a Series of fanS. 

Figure XII is an end elevation of the Subject 
matter of Figure XI, looking from right to left. 
Figure XIII is an end elevation of a kin shoW 

ing an individual motor drive for One of the 
fans located above the stock loads under a, 
gabled type or stream ined roof. 

Figure XIV is a side elevation of a portion of 
the type of couping shown in Figure XI. 

Figure XV is a Side elevation of a modifica 
tion of means for providing compensation for 
eXpansion and contraction of a, common drive 
shaft for Series of fans. 

Referring to the numerals on the drawings: 
1 indicates a kiln floor, 2 and 3 its side Walls, 

and 4 its roof. 5 indicates a non-indispensible 
intermediate partition disposed horizontally be 
tween the floor 1 and the roof 4, which is shown 
in Figure III as above, and in Figure VI as below 
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the stock load. 6, wherever it appears, is a 
partially diagrammatic illustration of a stock 
load or loads of material to be dried. 9 and 10, 
Figure V, indicate doors which, being disposable 
at discretion at either one orboth ends of the 
: are kept closed While the kilm is in opera 
1Oà, 
The stock loads 6 are stacked in any suitable 

manner preferred. For example, they may be 
loaded upon bunkS 12 which are supported as 
by diry kiln trucks 13 that may travel on track 
rails 14 provided for their accommodation with 
in the kilin. The rails 14 may rest upon track. 
supports 15 which may be cross ties resting on 
the ground or floor 1, or may be cross beams 
supporting the tracks above the floor 1, as 
shown in Figure V. 
The stock loads 6 are preferably stacked by 
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2 
aid of stickers 16 placed between layers of the 
stock in Such manner as to provide interstices 17 
between adjacent layers so as to permit free air 
circulation Within the kilm therebetween. 

Heating means Within the kiln are indicated 
They may be of any Suitable 

form of embodiment or location Whether com 
monly known in the art or not. 

I employ circulation compelling equipment 
comprising, for example, fans 25 and 26,-25 
being used to designate right hand fans and 26 
being used to designate left hand fans. These 
fans are operatively mounted, for example, On 
transverse shafts 27 and 28 which may be car 
ried by bearings 30 and 31 provided on bearing 
Stands 33 and 34 (See Figure VI, for example). 
The bearings are provided with means of lub 

rication such, for example, as suitable oil cups 
35 which may be, as preferred, either of the 
wick-feed type or of the duct-feed type. One 
of the bearings 30 or 31 should be adapted to 
take end-thrust. In some cases, Such as shown, 
for instance, in Figures, I, II and III, II employ a 
combination of gears, 33, 39, 40, and 41, a case 
44, bearings 46 and 47, and a Support. 48 for the 
longitudinal shaft 37 and transverse shafts 27. 
The combination of bevel gears or bevel fric 

tion, for instance, or any suitable neans, and 
their cases are designed, respectively, to operate 
right hànd fans 25 and left. hand fans 26, re 
spectively. Each gear case 44 accommodates 
preferably bevel gears 38, 39, 40 and 41, Which 
may be spiral bevel gears, or the equivalent 
thereof if preferred. The gears 38 and 40 are 
keyed or otherwise secured to the longitudinal 
shaft 37. 
The gears 38, 39, 40 and 41, are assembled 

in pairs for imparting right hand Or left hand 
direction of rotation to the shaft 27, as desired. 
A right hand set of gears may include a gear 
38 fixed on the common drive shaft 37 and a 
gear 39 keyed or otherwise fixed to a driven 
Shaft 2. The left hand assemblage of gears 
consists preferably of a spiral bevel gear 40 fixed 
to the drive Shaft 37 and a driven gear 41 fixed 
to the transverse shaft 28 on which the left hand 
fan 26 is fiXed. 
The gears above mentioned may be Substan 

tially the same in all respects except that one 
assemblage of gears 38 and 39 is employed for 
driving right hand fans, and the other assem 
blage 40 and 41 is employed for driving left 
hand fans. w 
The fans 25 and 26 are preferably mounted 

upon transverse shafts in a partition 52 eXtend 
ing substantially the full length of the kilin. The 
partition 52 has openings 54 and 55 for the 
accommodation of the right and left hand fans, 
respectively, and they are made sufficiently large 
to permit movement of the fans due to eXpan 
sion and contraction of the Shaft 37. 

In my kiln, of whatever type it be and whether 
it comprises one or more compartments, the 
fans effect one circuit of circulation moving 
simultaneousy transversely throughout the full 
length of a compartment of the kiln in one 
direction or in the opposite direction. When the 
circulating medium is moving in one direction, 
the right hand fans 25 turn clockWise and the 
left hand fans 26, although they blow in the 
same general direction, turn counterclockWise. 

In the state of the art prior to my invention, 
all right hand fans, or all left hand fans, when 
mounted on transverse drivingshaft, have been 
made to rotate in the same direction for pro 
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ducing one circuit of transverse circulation. 
The result of such arrangement in operation is 
an unequal transversely distributed circulation 
that is due to the “throw' or variable directional 
flow of air from all the fans in addition to the 
transverse air movement. The combined 
ºthrowº of al the fans tends to develop a. 
greater volume and velocity of circulation locally 
within the kiln, which causes an un'even drying 
condition within the kiln that is objectionable. 

In one form of embodiment of my invention I propose to use alternately disposed right and 
left hand fans, respectively, which are rotated, 
respectively, in opposite directions. The throw 
of one of the fans is, therefore, counteracted 
by the throw of the next adiacent fan to Such 
an extent that a substantially transverse ai 
circulation is effected Within the kiln. 

Right and left hand fans have been em 
ployed in kilns on one longitudinal Shaft de 
livering counteracting currents from the re 
spective fans, towards each other in order to 
effect a distributed transverse circulation Within 
the kiln. My invention is differentiated there 
from by the use of right and left hand fans, on 
separate transverse shafts, respectively, thereby 
eliminating the complication of the necessity for 
the use of zigzag Walled ducts or other ob 
structions which tend to build up resistance 
and to increase static pressure, thus decreasing 
circulative air flow. By using transverse driv 
ing shafts and right hand fans and left hand 
fans alternately disposed through the kiln and 
rotated in opposite direction, alternately, I am 
able to obtain maximum air circulating effi 
ciency, uniform distribution of transverse air cir 
culation, a thorough miXing of the circulatory 
medium, including the fresh air Which has been 
taken on the Suction side of the fan, and a 
uniform distribution of humidity, from the 
source which Supplies it, also a uniform dis 
tribution of the circulating medium in oper 
ative contact With the heating coils of the kiln, 
so as to uniformly heat, mix, and humidify the 
circulatory medium before it passes into dry 
ing contact With the Stock. 

In another embodiment of my invention, I 
propose to use a series of right hand fans at 
one end of the kilin and a Series of left hand 
fans at the other end of the kiln. The right 
hand fans are disposed in series to effect by 
counteraction of two ormore series, one general 
circuit of transverse circulation Within the kilin. 
When the right or left hand fans are em 

ployed in series, the fan throw effects a re 
Sultant longitudinal trend of circulation toward 
the ends of the kiln or toward the medial por 
tion from the ends in tWo circuits of circula 
tion in addition to the general transverse 
circulation. 
There are forms of embodiment of my inven 

taion in Which I preferto use one drivingshaft 
37 to rotate all the fans by means of gears 
preferably of the bevel type or other like means 
Which may be right hand or left hand, and 
corresponding transverse Shafts on Which cor 
responding right and left hand fans are mount 
ed, which Will thus be rotated to the right or 
to the left, depending upon the arrangement 
of the said gears. The right hand gear 38 or 
the one rotating to the right or in clockwise 
direction of novementi, Will drive a right hand 
fan 25, and the left hand gear, 40, rotating to 
the left Will drive a left hand fan 26. These 
right hand and left hand gears may be alter 
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1,968,874 
nately disposed, or the right hand gears may be 
disposed in series at one part of the kiln and 
the left hand gears disposed in series at another 
part of the kiln, as described above. In all 
cases, compensation means for the permission 
of expansion and contraction of the drive Shaft 
37, are provided, such, for example only, as 
sliding gears on the gear supports, or gear Sup 
ports which may be pivoted to permit expansion 
or contraction of the Shaft. * 
In some cases (see Figures IV, V, and VI) 

Where a continuous shaft 37 drives a Series of 
fans by means of gears having transverse shafts 
27 and 28 at right angles to the longitudinal aXis 
of the kiln, the shafts 27 and 28 may be sup 
ported by one or more bearings 30 and 31 of 
Which one may be located beyond the fans. In 
some cases the shaft support may be mounted 
on the inside of the inside or other Wall of the 
kiln, or it may be mounted even outside the 
kiln. 
In some cases, I prefer to provide suitable 

means for cooling the gears Which may, for 
instance, consist of extension of Surface radi 
ation 58, of familiar use in the art, as shown 
in Figure IX. i 

In case an endless chain or rope 60, or in 
dividual motor '73, is employed, as it maybe, 
(see Figure V) to drive the croSS Shaft:S 27 
and 28, the same may be located Wholly or in 
part either inside or outside of the kiln. 

In some cases, also, I place fans adiacent to 
the end doors or other doors of the kiln in 
such a Way that a fan throw is made against 
the door, thus effecting a uniform pneumatic 
pressure against the door and conseqent dis 
charge out through the creVices around the door 
in preference to effecting an intake of air there 
through. Thus, by building up pneumatic pres 
sure at the door, admission or intake of celd 
air through the crevices is in large measure 
prevented with the result of a more uniform 
drying in the kiln operation. The fans may 
be driven by individual motors 62, in which 
case the same combination of opposite pitch of 
fan blades Will be available through opposite 
rotation of the transverse shafts 27 and 28 to 
effect within each kiln compartment transverse 
movement of circulation. 
The fans may be at discretion disposed over 

head, at the side of the loads, or beloW the 
loads, as preference may dictate. 
The coils 20-21 may be heated by any Suit 

able means, as for example from any preferred 
source of steam supply not illustrated. Power 
to operate the shaft may also be derived from a 
source not illustrated. The Stock loads of lum 
ber 6 may be stacked, if preferred, in any suit 
able or commonly used manner. 
The drive mechanism may be, as already speci 

fied, by individual motor 62 for each fan, or by 
one drive system, such as one continuous rope 
60, cable, or other flexible element, as illustrated 
in Figure V for example. In other cases, eaci 
shaft may have a separate drive 62 for each in 
dividual fan, or any other Suitable driving mech 
anism may be employed. . 
A plurality of two or more fans is designed 

to be employed in each kiln. If an odd number 
of fans is employed, the majority of them Will 
be either right hand or left hand fans, and in 
that case the resultant throw of the combina 
tion fans may not be strictly transversely di 
rected within the kiln, but the resultant throw 
may be directed towards the part of the kiln that 

3 
is, without provision to the contrary, ordinarily 
coolest, by reason of in-drafts of outside air, ex 
cess loss of heat, and to outside exposure, or of 
other cooling factors. 

I prefer to employ besides any usual System 
of heating coils 20 and 21, means for humidifica 
tion 64 and any usual or preferred means for 
controlling the temperature and humidity With 
in the kiln. 

I prefer, also, to employ any usual means for 
admitting fresh outside air, for exhausting the 
kiln atmosphere, or for the purpose of ventila 
tion. If overhead fans are employed, I prefer to 
provide fresh ai ports 66 and ventilators 67 on 
opposite sides of the respective fans at points 
of suction and pressure, respectively. The fresh 
air ports 66 and ventilators 67 may be located 
at points developed by them of maximum Suc 
tion and pressure, but they may, if desired, be 
placed in any other suitable and desired rela 
tionship to the fans. For instance, they may be 
placed at points of maximum pressure in SOrne 
installations and points of minimum preSSure i 
other installations, depending upon the design 
of the kiln, the location of the fans, and other 
considerations. The fresh air ports 66 and 
ventilators 67 may, in some cases, require air di 
rection ducts in addition to mere portS. 
My kiln may be either of the charge type or 

of the progressive type, the principles involved in 
my invention not being limited to any particular 
type of kiln. Furthermore, the principles of my 
invention may be applied to kins having longi 
tudina as Well as kins having transverse cir 
culation effected as by means of fans having 
shafts substantially parallel to the air flow. 

In various embodiments of my invention, 
prefer to employ partitions 52 between fans to 
prevent back-lash or short circuiting of air be 
tween fans instead of air flow passing through 
the stock loads. I also prefer to provide suit 
able baffles 70 and 71 at the ceiling and at the 
fioor respectively, to prevent air from passing 
around the stock loads instead of through them, 
aS preferred of course. 

In the usual installation of any form of em 
bodiment of my invention, the fans are mounted 
in close proximity either to the floor 1 of the 
kiln, or to the roof 4. The space between each 
fan and the partition 5 varies in most installa 
tion SSO as to provide a greater spacing between 
the edge or periphery of the fans and floor 1 or 
the roof 4 of the kiln than between the edge 
of the fans and the partition 5 of the kiln or the 
top of the stock load 6.. This variation of the 
position of the fans in relation to defecting Sur 
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faces permits each fan in rotation to deliver air 
in slightly variable direction in addition to the 
prevailing transverse movement of the air. This 
variable or longitudinal tendency of the air 
movement, in addition to the general transverse 
air movement, is known as “throw' and inas 
much as the fans are substantially all spaced 
equally from the side Wall partition or stock 
loads within the kiln, the throw from a right 
hand fan is substantially equal and opposite to 
the throw of a left hand fan. By the change of 
direction, the counteracting currents from the 
oppositely rotating fans substantially merge into 
one current before passing through the stock. 
The usual fan “throw' varies in direction and 

extent. There is what may be termed a normai 
tendency toward a “throw º in most instances, 
and the counteraction of this throw is contem 
plated and affected by my invention. 
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8. In a dry kilm the combination with a longi 

tudinal drive shaft, a thrust bearing for said 
drive shaft, a series of transverse shafts driven 
thereby at substantially right angles to said 
longitudinal shaft, a fan on each of said trans 
verse shafts, a plurality of pairs of enmeshed 
gears, one gear of each pair being on said longi 
tudinal shaft and the other of each pair on the 
respective transverse shaft, a case for each pair 
of gears, Said cases having bearings for support 
ing said shafts, a fixed support for each of said 
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cases, means providing for variable movement 
of said cases, a partition in Said kiln having 
openings therein for the accommodation of-said 
fans, and means formaintaining a substantially 
constant longitudinal relationship. between the 
gears of each of said pairs whereby a variable 
longitudinal relationship exists between each of 
said fans and its respective opening in Said parti 
tion depending upon the eXpansion and contrac 
tion of Said longitudinal shaft. - 

JAMEs FORREST COBB. 
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