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PATENT OFFICE 
3,05%,834 

*DRY KILN 
Daniel R. Battenfield,Jacksonvile,Fla.,assignor 

to Moore Dry Kin Company,Jacksonvile, 
Fla.,8 corporation of Florid8 
Appication June 1,1931,Serial No,541468 

?Cfaims?(CI,34-48) - 

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

Heretofore,it has been customary to dry lum 
ber by providing air circulating passages in the 
10ad and circulating the air throughthepassages 
in one direction only in each individual load. 
An eSSential feature of the present invention 

isto provide a drying kilnwith a continuous cir 
culating System for conducting the drying me 
dium through a pile of 1umber or other similar 
material,in which means are provided for di 
viding the stock ioad into separate circulating 
Channels orpassagesthat communicatewitheach 
otherin such a manner that the drying medium 
circulates simultaneously in diferent directions 
through each load during the drying operation, 
Another object of the invention consists in 

providing means for increasing the velocity of 
the circulation 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 
0f the paSSages of each load during its circuit of 
InOvement in the kiln. fn other words substan 
?ially the entire volume of the drying medium is 
arranged to first pass through a portion of the 
10ad in one direction and then through the re 
maining portion of the 1oad in an opposite di 
?eCtion? 
A further object is to provide a drying kin 

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 
iumber which normaliy dry more rapidly than 
the intermediate portions thereof, 
Another object of the invention is to provide 

means which define circulatingchannelsthrough 
substantially one half of the stock load or loads 
on the delivery Side of the 10ad 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 iced and each circuit of circulation? 
paSses once through each of the passages of each 
Hoad. - Another object of the invention is to prowide 
means to produce a transverse reversible circu? 
1ation of the drying medium once through each 

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 
diferent parts of thestock Ioad with each direc 
tion of circulation. - 
A further object of the invention is to provide 

a fan duct system for a drying kiln whichsystem 
c0mprises 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 stil further object is to provide means in 

a fan circulating System for directing the circu 
1ation of the drying medium through the Sub 
stance being dried and als0 means for reversing 
direction of the circulation after it has paSSed 20 
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? 
9ther objects andadvantages 9f the inyention 25 

willbecomeapparent from the folowing descrip 
tion taken in conjunction with the accompany 
ing claims. - 
Referring o the drawings in Which is dSCIosed 

a preferred embodiment of the invention: 30 
Figure 1 is a sectional wiew taken Substantially 

along the line !?? of Figure 2. - 
Figure 2 is a sectional view taken Substantially 

along the line 2?2 of Figure 1. 
Figure3 is a_sectional view takensubstantialy 35 

along the line 3?30f Figure 2. 
Figure 4 is a detail perspective vieW of the fan 

housing. - 
Referringto the draWing8inwhich1ike numer 

als indicate ike parts in the Several views,940 
designatesa kilnfor drying material Such as ium 
ber or the like,which preferably is of eiongated 
shape,but may be of any longitudinal and CrOSS 
sectional dimensions So as to provide a drying 
chamber 40 for receiving the material to be 45 
treated. - 
The lower portion of the drying chamberis di 

wided by the partition f f into Separate paSSage? 
ways 12 and i3. The partition 14 extends longi 
tudinaly the full length of the kiln and termin- 50 
ates at a point adjacent the upper Surface of the 
transverse T-beams 14. The beams 44 are Suit-? 
ablyspaced from one anotherand preferably are 
embedded in the sides 15 of the kiln and act a8 
supportsforthe tracks 16 which carrythe whee155 
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trucks or bunks 17 onwhichis mounted the stock 
.Ioad of 1umber 18 or other materlal to be intro 
duced into the dryingchamber 10 fortreatment, 
Each end of the kiln has a pair of doors 19 and 
2@ hinged as at 2 to the sides of the kiln to 
prowide inlet and outlet openings for the intro 
ductionandwithdrawalofthe load 18tothe dry 
ing chamber. * 
The 1umber 18 is plled on each of the trucks 

17,preferably on edge but may be stacked ln any 
other preferred manner. The layers of boards 
of the stock 1oad are spaced apart by sultable 
stickers 22(Flg,3),preferably placed vertically 
between the layers of 1umber to provide p8SSage8 
or interstices 23 and 24 on opposite sides of the 
medially disposed stickers 22 for permitting alr 
circulation through the 1oad. As shown,the 
stlckers 22 are arranged in rows,one row prefer 
ably at each end ofthe stock 1oad and the inter? 
mediate row orrows preferably loc8ted at or near 
the center of the load to dvide the pa8sages 23 
and 24 into air dellvery channels and 8uctlon 
channels of clrculation that are 8paced from each 
other by the centraly disposed row of stickers 
22. The stickers 22 are preferably made of lum 
ber,and ln some cases may be formed of one of 
the boards to be treated,or may be made Specl 
flcally for the purpose of spaclng the layers and 
used over and over agaln ln successlve loads. In? 
some cases the stickers 22,which are a constitu 
ent part of each 1oad,are dvision members for 
passage of alr circulation,and in other cases 
1ayers of 1umber are division members for pass 
ages of alr circulation through the stock loads. 
As lllustrated,the st0ck loads of matertal to be 

dried are preferably composed of lndwidual 
boards of 1umber horlzontally stacked in layers 
and spaced apart preferably by the transwersely 
placed stickers 22 so that each load contains 
board8 whdch extend substantlally it8 full length. 
The load preferably is maintalned firmlyinpo 

sition on each of the trucks 1T by the standards 
25,the 1ower ends of which fit in the sockets 28 
formed in the bottom of the truck,The stand 
ards 25 are arranged in opposed pairs that may 
have their upper ends connected by the flexible 
binders or straps 21(F"g,3),80 that when the 
1umber is posltioned betWeen the standards and 
the binders moved to force the upper ends of the 
opposed standards together,the lumber will as 
sume a compact form. Heating colls 28 are posl 
tloned beneath the stock load at a point to be ln 
the path of maximum air clrculation and may be 
supported or suspended from the I-beams 14, 
Addltionaly,heating ppes 29 may be positioned 
ln the chamber 1@ above the load,to insure fur 
ther heating of the air or treating medium as it 
isgues from eitherthe passage 23 or 24,depending 
upon the drection of clrculation of the alr, 

It will be noted that the partition 11 is ar 
ranged in substantial alignment with a parti 
tion comprising the medal row or stickers 22 
(Flg,1),whlch preferably are a constituent part 
of the lumber to constitute means dwidng the 
1owerportlon ofthe drying chamberandthe stock 
1oad of lumber into separate air clrculating chan= 
nels comprising the allgned passages 13 and 23 
on one side and the allgned passages 12 and 24 
on the other side there0f. - 
Transverse circulation of the alr orother he8t 

1ng medium through the chamber 10 preferably 
ls efected by means ofthe two sets of fans 38 and 
31which extend1ongltudlnally of the kiln and are 
positioned within a housing 32,one of the slde 
?aus of which is formed by the partition 11 

2,055,38? 
(Fig??),Thefans30 and 3 are keyed or other 
wise secured to a reversible drive shaft 33 whlch 
extends iongitudinally of the chamber 10 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 8tandards 3? 
Secured to the bottom of the klln. The fans 30 
are preferably right hand and are arranged in 
8eries on one side of the shaft 33,while the fans 
3f are preferably left hand and are arranged in 
Series onthe other side of the shaft,80 asto neu 
tralize end thrust and equalize the dstrlbution of 
clrculation of the alrwithin the klln. Obviously, 
the fans may be alHof the same pitch or may be 
arranged in opposed pairs to dscharge alr in 

?counter-acting currents;in fact any desired ar 
rangement of the fans may be employed for pro 
ducing continuoustransverse clrculation through 
the load. 
The housing32 ls dvided by the vertical wall8 

33 into a serles of separate sections or compart 
ments in each of which is mounted one of the 
fans to dvlde the Same into 8ub-compartments 
36 and 3T that will be referred to asair delivery 
compartments- and suction compartments for 
efecting continuous transverse adr clrculation ln 
the kiln(F"g.2). It will be noted that the com 
partments 36 and 37 are alternatively disposed 
on opp0site sides of the fans and extendsubstan 
tially the full length of the drying chamber,A8 
the direction of rotation of the fans 30 and 3 ls 
reversible,it wll be seen that the terms"air de 
1ivery compartment"and"suction compartment" 
are used in a relative sense,depending upon the 
drection of Circulation of the fans, 
The houslng 32 which constitutes the fan sys 

tem is defined by the bottom of the kiln 10,the 
partition 11 on oneside,awal138 on the opposite 
side,and a top wall 39,the Sections being divided 
into the Warlous compartments by the cross walls 
38,so as to constitute five closed sides for each 
of the compartments36 and3T. 
The top wal139 of the housing 32 is provided 

with spaced opendng 40,whlch are arranged to 
commundcate the compartment 36 with the pas 
sage 13,while the side wall H of the housing has 
8 serles of spaced openings ofset relative to the 
openings 40,so asto establish comunication be 
tween the compartments 3T and the passage 13. 
It will beseen that upon the rotation of thefans 
30 and 31 ln a counter-clockwlse drection,asin 
dicated bythe arrows in Figure 1,communication 
is established between the Compartment836 and 
3T of each of the sectionsto efect continuous cir 
culation of the alr within the kiln,the air belng 
drawninfromthe passages 12 and24through the 
opening8 41 to each of the compartment83T and 
carried over to the compartment 36 from where 
1t ls forced through the openings 40 to the pa8 
88ges 13and 23 respectively. By providing means 
sdmultaneously drecting the alr in opposite d 
rections throughthe load,the main volume of alr 
passes the same footage of 1umber in both drec? 
tions,thus insuring an even and unlform drylng 
thereof. 
The openings 40 and41 ineach of the compart 

ments 38 and 3T are preferably provided with 
flexible bafes 42 and 43 reSpectively,which may 
be adjusted by flexion for directing the circula 
tion transversely within the kin,The medal 
partition35(Fig.2)may also be formed with the 
substantiallyY-Shaped bafes 44 for defiectingthe 
air in the desired drection. While the vertical 
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wals 35that separate the houslng into the varl 
ous compartments are arranged at right angles 
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that they may be arranged at any desired angle, 
since insome casesit is preferable to change the 
angle ofthewals35tgproyide a freerdscharge 
from thefansin both directions of circulation. 
Fresh air conduits 45 and 46 extend longitud? 

nally of the bottom of the kiln on opposite sides 
of thefan housing32,andare opened at one end 
of the kiln bythe doors 4T (Flg.3)to control the 
volume offreshair delivered to the drying Cham? 
ber. The conduit 45is located on the left hand 
side of the kiln and is used when the circulation, 
is movingfrom the passageway 12 into the hous? 
ing 32 and being forced upwardly through the 
passageway 13. The passageway 48 ls located on 
?heright handside ofthe kiln and communicates 
with each of the compartments 3T through the 
smal1conduits 48(Fig.3),The openings 49 and 
50intheconduits 45and 46,may be provided with 
1ouvers 51 and 52 respectively,(Fig,1),for per 
mittingcontrol of the fresh air delivered into the 
kiln? - 

spray pipes 53 may be positioned within the, 
nea?ing chamber for the release of live steam t9 
humidfy theairwithin the kiln. Ventilators 54 
arepositionedin the top of the kiln to supply the 
kilnwith the desired amount of excess molsture… 
Theventilatorsareso positioned that the air will 
beexhausted from the kiln after it has passed at 
1east once through the stock load 18,thus in 
creasingtheeficiency of the kiln andreducingthe 
steam consumption. 
pafies55 extend from the top of the kiln to B 

point adjacent the upper adjacent ends of the 
ioad,while 1aterally disposed bafes 56 projegt 
from thesides of the kiln adjacent the lower ends 
of the1oad,soasto provide meansto prevent he 
air fromevading the Ioad and also to protect the 
ends of the stock by reducing the circulation 
across the ends of the load, - 
?n operation the load of lumber 8 or other 

aaterial to be dried,is first placed on the wheel 
?rucks 7 with the lumber piled edge to edge and 
?he1ayers spaced by the stickers,so as to grgyide 
the spacedair circulating passages 23 and 24?n 
the1oad. Thetrucksarethenrolled onthe tracks 
?6 into the kiln through the doors 19 so as to 
assume a position in which the central stigkers 
22forma continuation of the partition wal 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 
?he other side constitutes a descending passage 
formed bythe passages 42 and 24. The freShair 
or heating medium introduced into the kin 
?hrough the conduit ?5 is drawn in through the 
openings41ofthecompartments37intothehous 
ing32 and is forced upwardly through the open? 
ings40in the compartments 36so asto *st pass 
the heating cois 28 and then through the pas 
sages23 of the load. The air is then defiected 
across the top of the load past the heating Cois 
29 and is drawn downwardy through the pas 
sages24and 2 by the suction ofthefans,ft will, 
therefore,be seen that in each Circulation of 
rnovement the airinthe kilnillustrated paSSes up 
wardly through one part of the load and down? 
wardly through the other part thereof,so as to 
passtwice througheach load duringits circuit of 
?movement. - 

Upon reversing the direction of rotation of the 
fans,that isto say,upon the fan revolying in a 
clockwise direction,?he circulation of the air 

75 through the kin is reversed. 

3 
It will be seen that by reason of separating 

the 10ad on each of the trucks fT into separate 
pasSages by the medial stickers 22,that the alr 
circulate8 simultaneously in opposite direction8 
on opp0site sides of the load,thus increasing lts 
velocity and facilitating the drying operation. 
On reversal of circulation of the air by rotation 
of the fans in a 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 10ad that has the 
gravity circulation then loses its gravity efect 
and the side of the load which would not have 
the gravity circulation gains the Same. It is by 
reason of the reversal of circulationthat the force 
of gravity acts alternatively on the diferent parts 
of the Same load or aSS0clated 10ads for produc 
ing a greater uniformity in drying, Moreover, 
as the alr delivery circulation and Suction cir 
culation act separately on two parts of the Same 
10ad at the Same time,they co-act to balance 
the clrculatiori 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 10ad in either di 
rection for clrculation. 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 diferent part.0f the 1oad. To 
Wards the end of the drying proceSS the gravity 
circulation is diminished,but the gravity Circu? 
1ation rate is i0Wer and the dry atm0Sphere is 
easily forced through the interstices or passages 
23 and 24 of the load,so that at the beginning 
of the drying process the grawity circulation aids 
ir efecting uniform Circulation and at the end 
of the drying period the fans more easily force 
CirCulation hrough the lumber Or the iike. 
Obwiously,the fans and their associated parts 

instead of being placed below the stock load as 
shown,may be locatedabove the st0cK 10ad Which 
would merely involve the inverting of the Kiln as 
shown in Figure 1. Moreover,the fan circulat 
ing System Can equaly Well be plaCed 0m either 
side of the load which Would difer from the 
present disclosure in that the adjacent layers of 
1umber Would be Separated by horiz0nta?ly dis 
posed stickers or Spacing means SO tha? the air 
Circulation Would be 10rizontal through thestock 
1oad instead of Vertical. When the fan Circu? 
Iating System is p0sitioned ab0ve or in the 0ut 
side Wal of the Kiln,the freSh air ducts 45 and 
?6 Wouid be eliminated as the fresh air Would 
deliver to the heating Chamber through suitable 
Openings formed in the Wals 0f the fan housing. 
In this construction also,the fresh air ports 45 
and 46,and the yentiators54 Would be in efect 

·transposed at each reversal of circulation,Since 
?he ports on he Suction side of the housing for 
the fan Wouid act aS fresh air ports and those 
on the deliveryside Would function asventilators. 

?t is to be underst00d that the form of the in 
vention herewith shown and described is merely 
iilüstrative of a preferred embodiment and that 
such changes may be made as fall within the 
Durview of one skilled 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 piledinspaced 
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4 
courses into two parts having substantdally com 
pletely separated passages dsposed transwersely 
of the length of the lumber,and passing a heat 
ing medium in one drection through the pas 
sages in one part of the plle of lumber and in 
the opposite drection through the passage8 in 
the other part of the same pile of Iumber, 
2,A drying kiln of the class described includ 

ing a drying chamber,8 housing extending 10n" 
gitudinaly of the chamber and hawlng an up 
Wardy projecting side divlding one portion of 
the chamber into Separate paSSages,8 track in 
sald kiln arranged to receive a lumber Stock 
load,the lumber stock 1oad being movable on 
88ld track to assume 8 position adjacent to the 
housing,means in alignment with sald upward 
ly projecting side for Separating the load into 
sp8ced 'ayers providing two separated passages 
forming a continuation of the passages within 
the klln,means for introducing fresh air into 
Sald kiln,and reversible fans operatively m0unt 
ed in Sald housing for efecting the circulation 
of the alr simultaneously in opposite drections 
through the two passages of Said load. 

3. A drying klin of the class deScribed includ 
ing-a drying chamber,a housing extending1on 
gltudinally of the chamber and having an up 
wardly projecting side separating the 1ower por 
tlon of the chamber into separate passages,a 
track ln Said kiln arranged to recelve a,stock 
1oad of lumber,the stock 1oad belng movable on 
Sald trackto assume8 position immediatelyabove 
the houslng,means providing circulating pas 
Sages in the stock load,Said means separating 
the load medially into a contlnuous clrcult hav 
ing.paSS8geS extendingin opposite directions and 
Commundcating with the passages in said kiln, 
a serles of fans revolubly mounted in said hous 
ing for efecting clrculation of the drying me-, 
dium through sald circult whereby the drying 
medium passes in opposlte directions twice 
through each load in each circult of movement, 
and means in said klln adjacent the ends of the 
1oad for reducing the clrculation of the drying 
medlum at sadd ends. 

4. A drying klln of the class descrlbedincluding 
a drylng chamber,a housing extending 1ongi 
tudinaliy of the chamber and having an upwardly 
projecting slde Separating the lower portion of 
the chamberintoseparatepassages,atrackinsaid 
kiln arranged to recelve a stock 1oad of 1umber, 
the stock load being movable on said track to as 
sume a position immediately above the housing, 
Verticaly dsposed stickers separating the 1oad 
into clrculating passages,said stickers being posi 
tioned in substantlal alignment with the project-, 

ing portion of the side of the housing whereby to 
dvide the klin and the load into a delivery pas 
Sage and a Suction paSSage extending in opposite 
drections,meansforintroducingadryingmedum 
into sald kiln,fans revolubly mounted in said 
housing,sald housing having openingsin diferent 
sides thereof whereby to effect circulation twice 
through the stock 1oad in each circuit of move 
ment. 
5,Adryingkin ofthe class describedinciudng 

E,dryingchamber,8 housing extending 1ongitudi 
naly of the chamber and having an upwardly 
projecting Side separating the lowerportlonof the 
Chamber into Separate passages,a track ln sald 
kiln arranged to recelve a stock 1oad of 1umber, 
the stock load belng movable onsaid track to 88 
Sume a p0sition immedately above the housing, 
Vertically disposed stickers separating the 1oad 
into circuiating passages,sald stickers belng posi 
tioned in substantlal alignment with the project 
iggportion9f theside of the housing wherebyto 
divide the kiln and the 1oad lnto a delivery pas 
Sage and 8 Suction paSSage extending in opposlte 
drections,meansforintroduclnga drylngmedium 
into Sald kiln, fans revolubly mounted in sald 
housing,Said housing havingspacedvertically dis 
pOSed partitions providing separate compart 
ments,a fan revolubly mounted in each of sald 
compartments and dvldng the Same into sub 
compartments having openings in dferent walls 
?hereof which commundcaterespectively with the 
paSSage8 ln the lower portion of the chamber 
whereby to efect clrculation twice through the 
st0ck10adineach circult of movement, 

6. The method of drylng1umber which conslsts 
in dividlng a plle of 1umberpledinspaced courses 
into twosubstantially,completelyseparatedhalves 
and passing alr in one drection through one half 
of the pile of boards and in the opposite drec 
tion through the other half of the same pile of 
boards. 

7. Adrykllnhavinga1umberstock1oadtherein, 
Sald load comprisingboards arrangededgeto edge 
1n layers,a row of stickers separating the 1ayers, 
the medial stickers providing two circulating pas 
Sages for each layer,one a dellvery passage and 
the other a suction passage,each of sald pas 
Sages extendng across substantially one-half the 
1ength of the load,Said klln having a partition 
member in alignment with said stickers,a fan 
posltioned within the kln and communicating 
with Sald passages,whereby to efect transverse 
clrculation through one passage of the 1umber 1n 
One drection Bnd through the other passage in 
the opp08ite direetion. 
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