55

2

g 8

5

//
7,

N

gvvve»ntoz

2,055,834

3 Sheets~Sheet 1

D. R. BATTENFIELD
DRY KILN

Filed June 1, 1931

25

g Z.

Sept. 29, 1936.

dﬂ
N A A R R T U Y N R R RN NSNS -V
e ,,//////nxﬂ//u/n///// ///MA,////U///////// N ////,,M/ /////////n////u//////////// NN um o~
N A 3 \ N N
NN N X NN f
N \ N
2 .
AN ] NN
NN | N
N ao N ¥ 3
N \\ e . AN
N —— . y = |
N JI\M,._ : 3 !
b = AA)
S N - e o[ ~ TN Q
NN : ——n NSNS /w
NI -+ u_/ ) N N
N P
N \ A \
NS — Q@_© W, O %
NN —_ NN 2 N
N o N
N | i \ ﬁ
AN ” =
N 9 © N
SN !
N A |—T o ©
NN —
N - ——t Q_©O
\
N
,%n%b A (I
J [<TJ1| 1
NN
i =
N N
N a ©
N
N I~ Q ©
/N// —— _—
NN —
N
N /
NN\
NN\
A

00
B
/
/
J
!
|
%
|

O
7
Vel

Voo 4
;//////

7/
47y
<

13 i n T n r

0

w
AN NNRNNNN NN NN N N NAN
NN A) ARRAS ARRRRAY SNANN SNANNN NN NN N
SRR RN ///xﬁ///W// NRMANAANAN ////// NN
i

/
N ER

dﬂ:mmw

22

Py WW



2,055,834

D. R. BATTENFIELD

Sept. 29, 1936.

DRY KILN

3 Sheets-Sheet 2

Filed June 1, 1931

NMNMWMRMNNM

umﬂ

L

R

A
ﬁ % ¢

7

45

,mw“,

s

gww‘nl’o‘a

A \\\w\\\\\kw\\\ﬁw\\\\ T AW \

o

\\\\\\\\\\\\ Lot

il IR

\\\\

/ ‘*‘\«3

\\@m/m

/[

\\

RIS,
4
m

4/

// /,

|-~ 4

=i %_,

07

\KQ\ Darire! & Ba#e//ﬁé/af

%

|

N

/i

,

__

il

o S———
===
X

=
N
R

1] L L

| U

UL
Lot

{

/

R R o )

z

e e e e e e F e LT

L

U &

_E, /RNI

& O Z

L

7

6

Ll

2z L

By W W%ﬂw



Sept. 29, 1936.

N
SRR

D. R. BATTENFIELD

DRY KILN

Filed

2,055,834

June 1, 1931 3 Sheets—Sheet 3

N

R
SN
N

N NURREANR
ARALARTAORAA RN AL \
NN \\\\\\\\\\\\:{\\\\\\\\\\\\\\\\\‘ \ NNRNNY

WY \ \
AREENERRVARAR RN
N

AMAY N

‘ A
\ SAMVAMANMANY AN
NIRRT VALY Y \‘\\\\
N

QAN !

~
K

\ g
\
N %
\\\\\ { il
SN
]
NN ‘:ﬁ)

4

~
Z;/
5
I
]

;]wvcﬂtoc

Parrce! E. Ba/z‘eny‘/'cf/d,

Attormeyyr



[~}

10

20

o
>3

30

40

45

56

Patented Sept. 29, 1936

UNITED STATES
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2,055,834
‘DRY KILN

PDaniel R. Battenfield, Jacksonville,
to Moore Dry Kiln Company,

Fla., assignor
Jacksonville,

Fla., a corporation of Florida
Application June 1, 1931, Serial No. 541,468
7 Claims. (CL 34—48)

The present invention relates to drying - kilns
and more particularly fo improvements in the
construction and operation of kilns for drying
material such as lumber and the like.

Heretofore, it has been customary to dry lum-
ber by providing air circulating passages in the
load and circulating the air through the passages
in one direction only in each individual load.

An essential feature of the present invention
is to provide a drying kiln with a continuous cir-
culating system for conducting the ‘drying me-
dium through a pile of lumber or other similar
madterial, in which means are provided for di-
viding the stock load into separate circulating
channels or passages that communicate with each
other in such a manner that the drying medium
circulates simultaneously in different directions
through each load during the drying operation.

Another cbject of the invention consists in
providing means for increasing the velocity of
the eirculation through the load, said means also
facilitating the drying of the lumber by dividing
the kiln and load into circulating passages which
extend in opposite directions, so that the drying
medium is required to pass once through each
of the passages of each load during its circuit of
movement in the kiln, In other words substan-
tially the entire volume of the drying medium is
arranged to first pass through a portion of the
j0ad in one direction and then through the re-
maining portion of the load in an opposite di-
rection.

A further object is to provide a drying kiln
with a delivery passage and a separate communi-
cating suction passage through which the drying
medium circulates in opposite directions in order
that the circulation is balanced in the two parts
of the load.

Another object is to provide means for insur-

ing a more uniform drying of the ends of the

lumber which normally .dry more rapidly than
the intermediate portions thereof.

Another object of the ‘invention is to provide
means which define circulating channels through
substantially one half of the stock load or loads
on the delivery side of the load and other cir-
culating channels through the other portions of
the load on the suction side thereof, whereby the
drying medium circulates in opposite directions

in the same lozd and each circuit of circulation.-

passes once through each of the passages of each
load.
Another

means to produce &
Jation of the drying medium once through each

object of the invention is to provide

transverse reversible circu~

of the two passages of each load of lumber and
limited circulation across the ends of the lumber.

A further object consists in the provision of
means for producing alternate gravity circula-
tion and forced air circulation respectively in 5
different parts of the stock load with each direc-.
tion of circulation. :

A further object of the invention is to provide
a fan duct system for a drying kiln which system
comprises a housing having mounted therein air 10
circulating means, the sides of the housing being
formed with alternately opposed inlet and outlet
openings for causing the air to be discharged-
from one side and sucked in from the other side
during the drying operation of the system.

A still further object is to provide means in
2 fan circulating system for directing the circu-
1ation of the drying medium through the sub-
stance being dried and also means for reversing
direction of the circulation after it has passed 5
through the substance in such a manner that
the drying medium will again pass through a
portion of the substance before it is returned to
the fan system.

Other objects and advantages of the invention o5
will become apparent from the following descrip-
tion taken in conjunction with the accompany-
ing claims. )

Referring to the drawings in which is disclosed
a preferred embodiment of the invention: 30

Figure 1 is & sectional view taken substantially -
along the line I—1{ of Figure 2.

Tigure 2 is a sectional view taken substantially
along the line 2—2 of Figure i.

Figure 3 is a sectional view taken substantially g5
along the line 3—3 of Figure 2.

Figure 4 is a detail perspective view of the fan
housing. : -

Referring to the drawings in which like nhumer-
als indicate like parts-in the several views, 9 40
designates & kiln for drying material such as lum-
ber or the like, which preferably is of elongated
shape, but may be of any longitudinal and cross
sectional dimensions S0 as to provide a drying
chamber 16 for receiving the material to be 45
treated. :

The lower portion of the drying chamber is di~
vided by the partition i into separate passage-
ways 12 and 13. The partition ii{ extends longi-
tudinally the full length of the kiln and termin- 59
ates at a point adjacent the upper surface of the
transverse I-beams 14. The beams {4 are suit-
ably spaced from one another and preferably are
embedded in the sides 15 of the kiln and act as’
supports for the tracks 16 which carry the wheel 55

15



10

1

70

1

2

trucks or bunks 17 on which is mounted the stock

-load of lumber 18 or other material to be intro-

duced into the drying chamber 10 for treatment.
Each end of the kiln has a pair of doors 19 and
20 hinged as at 21 to the sides of the kiln to
provide inlet and outlet openings for the intro-
duction and withdrawal of the load 18 to the dry-
ing chamber, :

The lumber 18 is piled on each of the trucks
11, preferably on edge but may be stacked in any
other preferred manner. The layers of boards
of the stock load are spaced apart by suitable
stickers 22 (Fig. 3), preferably placed vertically
between the layers of lumber to provide passages
or interstices 28 and 24 on opposite sides of the
medially disposed stickers 22 for permitting air
circulation through the load. As shown, the
stickers 22 are arranged in rows, one row prefer-
ably at each end of the stock load and the inter-
mediate row or rows preferably located at or near
the center of the load to divide the passages 23
and 24 into air delivery channels and suction
channels of circulation that are spaced from each
other by the centrally disposed row of stickers
22, The stickers 22 are preferably made of lum-
ber, and in some cases may be formed of one of
the boards to be treated, or may be made speci-
fically for the purpose of spacing the layers and

used over and over agaln in successive loads. In )

some cases the stickers 22, which are a constitu-
ent part of each load, are division members for
passage of air circulation, and in other cases
layers of lumber are division members for pass-
ages of air circulation through the stock loads.
As {llustrated, the stock loads of material to be
dried are preferably composed of individual
boards of lumber horizontally stacked in layers
and spaced apart preferably by the transversely
placed stickers 22 so that each load contains
boards which extend substantially its full length.
The load preferably is maintained firmly in po-

sition on each of the trucks IT by the standards

28, the lower ends of which fit in the sockets 28
formed in the bottom of the truck. The stand-
ards 28 are arranged in opposed pairs that may
have their upper ends connected by the flexible
binders or straps 21 (Fig. 3), so that when the
lumber is positioned between the standards and
the binders moved to force the upper ends of the
opposed standards together, the lumber will as-
sume & compact form. Heating colls 28 are posi-
tioned beneath the stock load at a point to be In
the path of maximum air circulation and may be
supported or suspended from the I-beams (4.
Additionally, heating pipes 29 ‘may be positioned
in the chamber 18 above the load, to insure fur-
ther heating of the air or treating medium as it
issues from either the passage 23 or 24, depending
upon the direction of circulation of the air.

It will be noted that the partition ff is ar-
ranged in substantial alignment with a parti-
tion comprising the medial row or stickers 22
(Fig. 1), which preferably are a constituent part
of the lumber to constitute means dividing the
lower portion of the drying chamber and the stock
load of lumher into separate air circulating chan-
nels comprising the aligned passages 13 and 23
on one side and the aligned passages 12 and 24
on the other side thereof. :

Transverse circulation of the air or other heat-
ing medium through the chamber 10 preferably
is effected by means of the two sets of fans 38 and
31 which extend longitudinally of the kiln and are
positioned within & housing 32, one of the side
walls of which is formed by the partition {{

2,066,584

(Fig. 1). The fans 30 and 3/ are keyed or other-
wise secured to a reversible drive shaft 33 which
extends longitudinally of the chamber -1 and
may be connected to a motor or the like, not
shown, in any well known manner. The shaft
33 is revolubly supported by the standards 3%
secured to the bottom of the kiln. The fans 3¢
are preferably right hand and are arranged in
serfes on one side of the shaft 33, while the fans
& are preferably left hand and are arranged in
series on the other side of the shaft, so as to neu-
tralize end thrust and equalize the distribution of
circulation of the air within the kiln. Obviously,
the fans may be alt of the same pitch or may be

" arranged in opposed pairs to discharge air In

~counter-acting currents; in fact any desired ar-
rangement of the fans may be employed for pro-

" ducing continuous transverse circulation through

the load. :

The housing 32 15 divided by the vertical walls
38 Into a serles of separate sections or compart-
ments in each of which is mounted one of the
fans to divide the same into sub-compartments
36 and 37 that will be referred to as air delivery
compartments- and suction compartments for
effecting continuous transverse air circulation in
the kiln (F1g. 2). It will be noted that the com-
partments 38 and 37 are alternatively disposed
on opposite sides of the fans and extend substan-
tially the full length of the drying chamber. As
the direction of rotation of the fans 30 and 3 is
reversible, it will be seen that the terms “air de-
Mvery compartment” and “suction compartment”
are used in a relative sense, depending upon the
direction of circulation of the fans.

The housing 32 which constitutes the fan sys-
tem Is defined by the bottom of the kiln 10, the
partition 11 on one side, & wall 38 on the opposite
side, and a top wall 39, the sections being divided
into the various compartments by the cross walls
38, so as to constitute flve closed sides for each
of the compartments 36 and 37,

The top wall 38 of the housing 32 is provided
with spaced opening 40, which are arranged to
communicate the compartment 38 with the pas-
sage 13, while the side wall 1 of the housing has
a serles of spaced openings offset relative to the
openings 40, so as to establish comunication be-
tween the compartments 37 and the passage 13.
It will be seen that upon the rotation of the fans
30 and 31 in a counter-clockwise direction, as in-
dicated by the arrows in Figure 1, communication
is established between the compartments 3§ and
37 of each of the sections to effect continuous cir-
culation of the air within the kiln, the air being
drawn in from the passages 12 and 24 through the
openings &1 to each of the compartments 37 and
carried over to the compartment 36 from where
it is forced through the openings 40 to the pas-~
sages 13 and 23 respectively. By providing means
simultaneously directing the air in opposite di-
rections through the load, the main volume of air
passes the same footage of lumber in both direc-
tions, thus insuring an even and uniform drying
thereof.

The openings 40 and 41 in each of the compart-
ments 38 and 37 are preferably provided with
flexible bafles 42 and 483 respectively, which may
be adjusted by flexion for directing the circula-
tion transversely within the kiln. The medial
partition 38 (Fig. 2) may also be formed with the
substantially Y-shaped baffles 44 for deflecting the
air in the desired direction. While the vertical
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ous compartments are arranged at right angles
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that they may be arranged at any desired angle,
since in some cases it is preferable to change the
angle of the walls 35 to provide a freer discharge
from the fans in both directions of circulation.
Fresh air conduits 45 and 468 extend longitudi-
nally of the bottom of the kiln on opposite sides
of the fan housing 32, and are opened &t one end
of the kiln by the doors 41 (Fig. 3) to control the
volume of fresh air delivered to the drying cham-
ber. The conduit 45 is located on the left hand

side of the kiln and is used when the circulation .

is moving from the passageway 2 into the hous-~
ing 32 and being forced upwardly through the
passageway 13. The passageway 48 is located on
the right hand side of the kiln and communicates
with each of the compartments 37 through the
small conduits 48 (Fig. 3). The openings 49 and
50 in the conduits 45 and 46, may be provided with
louvers 51 and 52 respectively, (Fig, 1), for per-
mitting control of the fresh air delivered into the
kiln, )

Spray pipes 53 may be positioned within the

heating chamber for the release of live steam to
humidify the air within the kiln. Ventilators 54
are positioned in the top of the kiln to supply the
kiln with the desired amount of excess moisture.
The ventilators are so positioned that the air will
be exhausted from the kiln after it has passed at
least once through the stock load 18, thus in-
creasing the efficiency of the kiln and reducing the
steam consumption.

Baffles 55 extend from the top of the kiln to a
point adjacent the upper adjacent ends of the
load, while Iaterally disposed bafles 56 project
from the sides of the kiln adjacent the lower ends
of the load, so as to provide means to prevent the
air from evading the load and also to protect the
ends of the stock by reducing the circulation
across the ends of the load. »

Tn operation the load of lumber {8 or other
material to be dried, is first placed on the wheel
trucks §7 with the lumber piled edge to edge and
the layers spaced by the stickers, so as to provide
the spaced air circulating passages 23 and 24 In
the load. The trucks are then rolled on the tracks
i§ into the kiln through the doors {9 so as to
assume s position in which the central stickers
29 form 5 continuation of the partition wall 14, so
that one side of the heating chamber, assuming

that the fans are rotated in a counter-clockwise.

direction, provides an ascending air circulating
passage formed by the passages 13 and 23, while
the other side constitutes a descending passage
formed by the passages {2 and 24. The fresh air
or heating medium introduced into the kiln
through the conduit 45 is drawn in through the
openings 81 of the compartments 37 into the hous~
ing 32 and is forced upwardly through the open-
ings 40 in the compartments 36 so as to first pass
the heating coils 28 and then through the pas-
sages 23 of the load. The air is then deflected
across the top of the load past the heating coils
28 and is drawn downwardly through the pas-
sages 24 and {2 by the suction of the fans, It will,
therefore, be seen that in each circulation of
movement the air in the kiln illustrated passes up-
wardly through one part of the load and down-
wardly through the other part thereof, so as to
pass twice through each load during its circuit of
movement. .

Upon reversing the direction of rotation of the
fans, that is to say, upon the fan revolving in a
clockwise direction, the circulation of the air
through the kiln js reversed. ‘

3

It will be seen that by reason of separating
the load on each of the trucks {7 into separate
passages by the medial stickers 22, that the air
circulates simultaneously in opposite directions
on opposite sides of the load, thus Increasing its
velocity and facilitating the drying operation.
On reversal of circulation of the air by rotation
of the fans in & clockwise direction, that part of
the load which had upward circulation against
the force of gravity and a downward circulation
with the force of gravity is automatically re-
versed, so that the part of the load that has the
gravity circulation then loses its gravity effect
and the side of the load which would not have
the gravity circulation gains the same. It is by
reason of the reversal of circulation that the force
of gravity acts alternatively on the different parts
of the same load or associated loads for produc-

ing a greater uniformity in drying. Moreover,

as the air delivery circulation and suction cir-
culation act separately on two parts of the same
load at the same time, they co-act to balance
the circulatiori in the two parts of the load.

It will be seen that in operation the circula-
tion is alternatively aided by gravity in passing
through one part of the stock load in either di-
rection for circulation. Consequently, at the
beginning of the drying period there is a greater
gravity circulation through the load than at the
end of the drying period. The gravity circula-
tion tendency in one part of the load materially
aids the fan circulation in producing an upward
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circulation in a different part. of the load. To- -

wards the end of the drying process the gravity
circulation is diminished, but the gravity circu-
lation rate is lower and the dry atmosphere is
easily forced thiough the interstices or passages
23 and 24 of the load, so that at the beginning
of the drying process the gravity circulation aids
in effecting uniform circulation and at the end
of the drying period the fans more easily force
circulation through the lumber or the like,
Obviously, the fans and their associated parts
instead of being placed below the stock load as
shown, may be located above the stock load which
would merely involve the inverting of the kiln as
shown in Figure 1. Moreover, the fan circulat-
ing system can equally well be placed on either
side of the load which would differ from the
present disclosure in that the adjacent layers of
lumber would be separated by horizontally dis-
posed stickers or spacing means so that the air
circulation would be horizontal through the stock
load instead of vertical. When the fan circu-
lating system is positioned above or in the out-
side wall of the kiln, the fresh air ducts 45 and
46 would be eliminated as the fresh air would
deliver to the heating chamber through suitable
openings formed in the walls of the fan housing.
In this construction also, the fresh air ports 4%
and 46, and the ventilators 54 would be in effect

- transposed at each reversal of circulation, since

the ports on the suciion side of the housing for
the fan would act as fresh air ports and those
on the delivery side would function as ventilators.

It is to be understood that the form of the in-
vention herewith shown and described is merely
illustrative of a preferred embodiment and that
such changes may be made as fall within the
purview of one sgkilled in the art without de-
parting from the spirit of the invention and the
scope of the appended claims,

I claim:—

1. The method of drying lumber which con-
sists in providing a pile of lumber piled in spaced
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courses into two parts having substantially com-
pletely separated passages disposed transversely
of the length of the lumber, and passing & heat-
ing medium in one direction through the pas-

"sages in one part of the pile of lumber ard in

the opposite direction through the passages in
the other part of the same pile of Iumber,

2. A drying kiln of the class described includ-
ing a drying chamber, & housing extending lon-
gitudinally of the chamber and having an up-
wardly projecting side dividing one portion of
the chamber into separate passages, & track in
said kiln arranged to receive a lumber stock
load, the lumber stock load being movable on
said track to assume & position adjacent to the
housing, means in alignment with said upward-
ly projecting side for separating the load into
spaced 'ayers providing two separated passages
forming & continuation of the passages within
the kiln, means for introducing fresh air into
said kiln, and reversible fans operatively mount-
ed in sald housing for effecting the circulation
of the air simultaneously in opposite directions
through the two passages of said load.

3. A drying kiln of the class described includ-
ing-a drying chamber, a housing extending lon-
gitudinally of the chamber and having an up-
wardly projecting side separating the lower por-
tion of the chamber into separate passages, &
track In said kiln arranged to receive a stock
load of lumber, the stock load being movable on
said track to assume g position immediately above
the housing, means providing circulating pas-
sages In the stock load, sald means separating
the load medially into a continuous circuit hav-
ing passages extending in opposite directions and
communicating with the passages in said kiln,
a series of fans revolubly mounted in said hous-

ing for effecting circulation of the drylng me- -

dium through saild circult whereby the drying
medium passes in opposite directions twice
through each load in each circuit of movement,
and means in said kiln adjacent the ends of the
load for reducing the circulation of the drying
medium at said ends.

4. A drying kiin of the class described including
a drying chamber, a housing extending longi-
tudinally of the chamber and having an upwardly
projecting side separating the lower portion of
the chamber into separate passages, a track in said
kiln arranged to receive a stock load of lumber,
the stock load being movable on said track to as-
sume a position immediately above the housing,
vertically disposed stickers separating the load
into circulating passages, said stickers being posi-

tioned in substantial alignment with the project~ -

2,055,834

ing portion of the side of the housing whereby to
divide the kiln and the load into a delivery pas-
sage and g suction passage extending in opposite
directions, means for introducing a drying medium
into said kiln, fans revolubly mounted in said
housing, said housing having openings in different
sides thereof whereby to effect circulation twice
through the stock load in each circuit of move-
ment.

8. A drying kiln of the class described including
¢ drying chamber, a housing extending longitudi-
nally of the chamber and having sn upwardly
projecting side separating the lower portion of the
chamber into separate passages, a track in sald
kiln arranged to recelve a stock load of lumber,
the stock load being movable on said track to as-
sume g position immediately: above the housing,
vertically disposed stickers separating the load
into circulating passages, said stickers being posi-
tioned in substantial alignment with the project-
ing portion of the side of the housing whereby to
divide the kiln and the load into a delivery pas-
sage and & suction passage extending in opposite
directions, means for intreducing a drying medium
into said kiln, fans revolubly mounted in said
housing, said housing having spaced vertically dis-
posed partitions providing separate compart-
ments, a fan revolubly mounted in each of said
compartments and dividing the same into sub-
compartments having openings in different walls
thereof which communicate respectively with the
passages in the lower portion of the chamber
whereby to effect circulation twice through the
stock load in each circuit of movement.

6. The method of drying lumber which consists
in dividing a pile of lumber piled in spaced courses
into two substantially, completely separated halves
and passing air in one direction through one half
of the pile of boards and in the opposite direc-
tion through the other half of the same pile of
boards.

7. A dry kiln having a lumber stock load therein,
said load comprising boards arranged edge to edge
in layers, a row of stickers separating the layers,
the medial stickers providing two circulating pas-
sages for each layer, one a delivery passage and
the other a suction passage, each of said pas-
sages extending across substantially one-half the
length of the load, said kiln having & partition
member in alignment with sald stickers, a fan
positioned within the kiln and communicating
with said passages, whereby to effect transverse
circulation through one passage of the lumber in
one direction and through the other passage in
the opposite direction.

. DANIEL R. BATTENFIELD.
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