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This invention relates to a phase of the production 
of gypsum wallboard. 
Although the production of gypsum wallboard is quite 

well standardized, a brief description of the general 
process of production is as follows: 

Calcined gypsum, together with other ingredients, is 
admixed by suitable devices to form a rather thick 
slurry which is discharged onto a continuous paper-back 
cover sheet which is carried forward on an endless con 
veyor, generally termed a "forming belt.” Devices along 
the edge of the forming belt turn the back cover sheet 
edge upwardly and inwardly to contain the slurry which 
has been deposited. A face cover sheet is then applied, 
and the sandwich so formed then passes under leveling 
rolls or the like which equalize and determine the thick 
ness of the board. As the board proceeds the gypsum 
mix sets and the wet sheet is cut to suitable lengths. 
Such formed Iengths of wet board are then fed into a 
drier where they are dried to issue at the far end of the 
drier as finished wallboard. 
The drier has also become quite conventionalized and 

ordinarily comprises a suitable elongated housing in 
which there are generally eight levels or decks to which 
the wet sheets are fed by a suitable feeder device. Each 
of these drying decks in the drier comprise roller con 
veyors, some of which are positively driven as by sprock 
ets and chains, so that the boards which have been fed 
into the drier are carried through on the eight levels 
and finially discharged at the far end of the drier. 
The drying is accomplished by circulating heated air 

or possibly more specifically by super-heated steam at 
atmospheric pressure, and generally the over-all drier is 
made up of a plurality of identical drying circuits so 
that the temperature of drying and temperature gradient 
in each section may be more closely controlled. Each 
such section of the drier comprises an exhaust header 
feeding into the intake of large centrifugal fans which 
then discharge through a common duct over heaters 
which re-heat the circulating medium to then return into 
the drier through inlet headers provided at the other 
end. In a drier thus comprised of a plurality of units, 
as referred to, it is, of course, to be understood that the 
roller conveyors for carrying the board through the 
length of the drier is continuous, as is the main drier 
housing. 

En drying the gypsum wallboard, the sections of the 
drier are zoned in decreasing temperature steps; the 
board incorporating its highest water content as it goes 
into the drier, cold as compared with the temperature in 
the drier, is in such initial or first section subjected to 
high temperature, and as the board is heated and its 
water content is driven off, the temperature to which it 
is subjected for drying is somewhat decreased in each of 
the succeeding drier sections. Since, for the most eco 
nomic preduction, the highest possible rate of drying of 
the board is that which is employed, such situation 
creates a serious difficulty. When the gypsum board 
dries, that which is termed “excess water' or “unbound 
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water' is driven off, but there still remains two molecules 
of water attached to each molecule of calcium sulfate, 
the basic mineral, which in its hydrated form we know 
as "gypsum.' If dry board is further heated in the 
vicinity of the boiling point of water, that is, to around 
212° F., one and one-half of the two molecules of bound 
or attached water will be boiled off and the gypsum will 
then be calcined gypsum as, for example, a loose, powdery 
material such as might be bought at the hardware store 
as plaster of Paris. The bound or attached water of 
crystallization may also be driven off at lower tempera 
ture as there is both a time and temperature relationship 
involved. 
Such dehydration of the set gypsum core of gypsum 

board is, of course, undesirable since its effect is to 
destroy the board. It is common that in drying gypsum 
board in a drier such as is described, the board does 
not pass through the final section of the drier at a high 
enough speed, or the temperature is maintained too high, 
or due to a combination of such conditions the board 
is subjected to excessive dehydration and the material 
of the core is more or less calcined and harmed. 
The principal object of this invention is to incorporate 

in a drier construction certain modifications which have 
the effect of protecting the edge portions of the gypsum 
board being dried from being over-dried and calcined. 
It will be understood, of course, that the side edges of the 
gypsum boards being dried are most susceptible to injury 
by over-drying and calcining, since at the edges of the 
board evaporation can progress rapidly in three directions, 
that is, the moisture may be evaporated through the top 
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surface of the board, through the edge surface, and 
through the bottom surface. By the provision of the 
construction which will be hereinafter fully described, 
the edge portions of the board being dried are protected 
from the rapid circulation of the hot drying medium and 
thus it is possible to maintain temperatures higher than 
normal in the drying of the gypsum board, and also, at 
the same time, protect the edges of the board from 
over-drying with consequent calcination. From the fore 
going it is obvious that it is also an objective of the in 
vention hereof to enable a higher production rate to 
be obtained through modification of the drier structure, 
and to thereby enable the production of more and better 
board from a given production line. 
Other and further objects of the invention will be ap 

parent on reading the following specification taken in con 
junction with the accompanying drawings illustrative of 
the inventions hereof. 

Fig. 1 is a perspective view of a drier unit; - 
Fig. 2 is a cross section taken on line 2-2 of Fig. 1; 
Fig. 3 is a cross section taken on line 3-3 of Fig. 1; 
Fig. 4 is a somewhat enlarged detail showing the 

mounting of the deflector elements; and - 
Fig. 5 is a section taken substantially on line 5-5 of 

Fig. 4. 
Referring to the illustrations of the drawings, the drier 

unit illustrated in Fig. 1 is more or less conventional, but 
it is to be understood that such is merely for the purpose 
of describing the general structure of a drier for the dry 
ing of gypsum wallboard, and that such is illustrative only. 
Actually such serves as an illustration of the functions 
of a drier in that it discloses an inclosing housing through 
which the gypsum board to be dried may be suitably con 
veyed and in connection with which heated air is moved 
relative the surfaces of the board being dried in order that 
the excess moisture may be removed from the material. 
The general construction of a drier of this type includes 

a housing, an elongated inclosure, which is shown as com 
prising the upright beam members 10, and closure panels 
11 connect forming spaced vertical walls primarily de 
fining the drying chamber. Across the top of these walls, 
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and constituting the structure, a tunnel-like apparatus, 
there is provided a roof or top portion which comprises 
largely the bottom or lower side of air duct A2 with filler 
members 13 applied in case duct 2 is not of sufficient 
width to span the full width between the side walls. At 
each end of this tunnel-like apparatus there is indicated, 
as at 14 and 5, charging and discharging devices, respec 
tively, for feeding the board to be dried into and out of 
the drier. It is to be understood, of course, that the 
entire drier structure for drying gypsum wallboard will 
normally comprise three such apparatus connected serially 
to constitute the drier, and that in such case suitable feed 
ing device 4 is provided at the entrance end of the drier 
with a suitable discharge device supplied at the discharge 
end of the device. 

Each of such drier sections is provided with an air-cir 
culating System which includes suitable ducts, blowers and 
heater devices for circulating and heating the drying me 
dium. As illustrated at what has been referred to as 
the discharge end of a drier unit, there are provided suit 
able collecting headers 6 through which the drying me 
dium is drawn by blowers 17 to which such headers 16 
are connected. The blowers 7 may be driven by any 
Suitable drive mechanism indicated as by motors 8. The 
blowers 17 discharge into the main duct 2, previously 
referred to, which extends lengthwise of the drier unit and 
conveys the air to the forward or entrance end of the unit. 
Towards the entrance end of the drier unit in the enlarged 
portion of duct 2, that portion in which there are shown 
doors or ports 19, there are provided suitable heater ele 
ments over which the circulating drying medium passes to 
be heated for return at the entry end of the drier. At 
its forward end, at the entrance end of the drier unit, duct 
12 discharges into a cross header 25 which discharges 
through inlet headers 26 into the forward or entrance end 
of the drier unit. 

In accordance with the foregoing description, it should 
be readily evident that the drier comprises a tunnel-like 
inclosure through which the wet board, which is to be 
dried, passes and wherein the board is dried by the heated 
medium which is circulated through the duct work as de 
scribed, discharged into the drier at its entrance end to 
pass lengthwise through the drier and over the boards 
being conveyed therethrough, and finally at the discharge 
end is pulled out of the drier by the blowers and recircu 
lated. In Such driers there is provided a discharge stack 
27 through which a portion of the circulating medium is 
allowed to discharge to atmosphere. Ordinarily there is 
sufficient air leakage into the drier to provide such fresh 
or makeup air as is required to replace the moisture-laden 
air which discharges through stack 27, but if such leakage 
is insufficient it is understood that suitable additional 
inlet ports may be provided whereby the desired limited 
amount of fresh makeup air may be introduced into the 
system. As previously referred to, the entire drier ap 
paratus for drying gypsum wallboard usually comprises 
three such units serially connected with continuous con 
veyors extending from end to end. In such drier, made 
up of three connected units as described, it will be readily 
understood that such may be Zoned as to the temperature 
of the drying medium, and that ordinarily the circulating 
drying medium in the first or entrance section is that 
which is maintained highest, that the temperature in the 
next circulating system is maintained slightly lower, and 
that finally, in the circulating system at the discharge end, 
a still lower temperature is maintained so that the boards 
will not be overdried or calcined. Of course, the tem 
peratures in the respective zones will be Suitably controlled 
and adjusted, but since this phase of the operation is not 
essential to the invention hereof, and as it is well under 
stood by those skilled in the art, such has not been spe 
cifically illustrated and will not be described. 
As above referred to, the principal objective hereof is 

that of providing in the basic drier, as generally described, 
a construction which will provide for protection of the 
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edges of the gypsum wallboards being dried. The func 
tion of such construction is that of, to an extent, isolating 
the edge portions of the boards from the effect of the high 
temperature of the circulating drying medium to prevent 
the edges from drying at a faster rate than does the re 
maining portion of the boards, and to thereby avoid cal 
cination of the edge portions of the board cores. 

Such isolation of the edge portions of the boards is 
not to be understood as a complete isolation. It is such 
only as to bring about an equalization of the drying of 
the edge portions of the boards as compared with the rate 
of drying of the remaining portions of the boards, and it 
is to be understood that the edge portions are to be dried 
and consequently the construction or means provided 
for the isolation of the edge portions of the boards must, 
nevertheless, provide only "protective' isolation. 
As illustrated in the drawings, the drier is shown as hav 

ing eight drying decks, so that eight strings of board are 
dried simultaneously. These drying decks are actually 
vertically spaced roller conveyors, each made up of hori 
zontally spaced rolls, sufficient of which are driven rolls 
so as to provide for conveying the boards through the 
drier. The rolls are designated by the numeral 30, and 
it is to be understood, of course, that such are suitably 
supported at their ends in bearings or journals 3 which 
are mounted to the drier structure and in the drawings 
indicated as mounted to the interior upright beam mem 
bers 32. 
For providing the desired isolation of the edge portions 

of boards 33 being conveyed through the drier, there is 
provided a partition-like construction which, as shown, is 
positioned toward each end of the conveyor roll series 
but inwardly of the ends of the rolls. These partition 
like structures are spaced at something less than the width 
of the boards being dried, and since normally gypsum 
wallboards are 4 widths, the spacing between these parti 
tion-like structures would ordinarily be approximately be 
tween 3' and 4 with a 3'-6' spacing probably being the 
optimum. It is to be understood, of course, that the 
operating characteristics of a drier of the character in 
volved will vary somewhat, and that in various installa 
tions the optimum spacing between the protective parti 
tion-like constructions will vary somewhat within the 
limits as Stated, depending upon the operating charac 
teristics of the particular drier and also somewhat de 
pendant on the drying characteristics of the board being 
produced. The best spacing must be determined for 
any specific condition, but this is merely a detail of opera 
tion and in no way affects the constructions involved. 
The protective partition which is mounted spaced some 

what inwardly from the ends of the rolls for the purpose 
of protecting the board edges from calcination while being 
dried, comprises construction which will now be described. 

Each partition comprises an elongated sheet of mate 
rial which may comprise a suitably fabricated, heavy 
weight galvanized sheet iron or other relatively rigid 
sheet material which can be expected to stand up under 
the conditions existing in the drier. Such substantially 
rigid portion of the partition is identified by numeral 35. 
Such member 35 is mounted to the drier frame by means 
of Suitable angle irons such as 36 and 37, or equal struc 
ture. Angle iron 36 is shown as riveted to member 35, 
whereas angle iron 37 is shown as bolted to interior 
beams 32. Instead of securing angle iron 36 to member 
35 by rivets 38 it will, of course, be understood that any 
other Suitable manner of securing, as for example weld 
ing, may be utilized. The two angle irons 36 and 37 
Overlap, as shown, and they may be secured as by bolt 
39. Preferably the bolt holes for receiving bolt 39 are 
elongated so that by loosening bolt 39 the partition mem 
ber 35 may be moved toward or away from the wall of 
the drier. Likewise with respect to bolt 40, securing angle 
iron 37 to beam 32, preferably the bolt hole in the 
angle iron and through which bolt 40 passes is elongated 
So that a degree of vertical adjustment may be had. 
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Member 35, as described, is mounted between each 
deck or roller conveyor of the drier. This partition mem 
ber 35 does not constitute a complete closure extending 
from a board 32 on one deck to a board 32 on an adja 
cent deck. For completing an individual partition mem 
ber, somewhat flexible or resilient strip material, as 45, 
is mounted at the top and bottom of member 35. These 
strips 45 must be of more or less flexible or resilient ma 
terial which will stand up under the conditions existing in 
the drier, and for this purpose there is suggested a glass 
fiber fabric which may be woven or non-woven but suita 
bly bonded, or may comprise suitable heat-resistant syn 
thetic rubber or silicone resin material, or the like. 

Since these strips 45 are for the purpose of substan 
tially partitioning the space between adjacent gypsum 
board sheets passing through the drier, the necessity that 
they be of somewhat flexible or resilient material should 
be apparent. If these strips 45 were rigid material it 
would be necessary that their outer edges be appreciably 
spaced from the respective bottom and top surfaces of 
adjacent sheets in order that there would be no danger 
of the rigid material marring the paper cover sheets of 
the boards. Of course, if desired, the rigid sheet form 
partition members 35 could extend substantially the full 
height of the space between adjacent sheets of board sup 
ported on the conveyors, but in such case it would, of 
course, be necessary, to avoid the possibility of marring, 
that the edges of such partition member be an appreci 
able distance from the board surfaces to assure that such 
Would not be damaged. 
The flexible strip members 45 which are mounted to 

partition member 35 are shown as mounted in what might 
be termed a "ball and socket joint,” that is, the top and 
bottom edges of the member 35 are flared to substantially 
tubular form, as at 46, but which is slotted in order that 
bead 47 formed on an edge of strip material 45 may be 
slid into and secured in such tubular portion 46. 

It will be understood, of course, that considering any 
specific partition member 35 that such along its bottom 
edge is provided with a straight edge, whereas along it 
top edge it will be suitably recessed or cut out to re 
ceive the lower portions of the conveyor rolls, this fea 
ture of the construction being clearly apparent in Fig. 
5 of the drawings. The strip member 45, which is mount 
ed to the lower end of partition member 35, is merely a 
straight strip, which, however, will preferably be in sec 
tions which may conveniently be entered into and re 
moved from the lower tubular member 46. For the pur 
pose of inserting or removing such lower flexible strip 
members 45, slots or openings 48 are provided in a side 
Wall of lower tubular member 46. It will be under 
stood that a suitable length of plain lower strip member 
45 may be entered into such slot 48 and bead 47 on the 
strip may then be slid into the tubular member 46. The 
upper flexible strip member 45 is, of course, in sections 
Such as to extend between adjacent rollers, horizontally 
Spaced in a conveyor deck, since the upper flexible mem 
bers extend up between the rollers to adjacent the under 
side of the board carried on such roller. Preferably, at 
each end such sections of the upper strip member are 
Suitably shaped, as at 49, to substantially embrace the 
roll Surfaces. It is, of course, understood that in all in 
stances it is preferable that the flexible strip members be 
at their edges spaced by a slight amount from the boards 
being conveyed and from the adjacent rollers between 
which the upper strips are positioned. 

It will be seen, in accordance with the just above de 
Scribed construction, by providing such constructions, 
that along the side edges of the drier a portion is parti 
tioned off so that the hot drying blast traveling through 
the drier is substantially restricted to that portion of the 
drier between such partitions and is substantially pre 
vented from entering the partitioned off portions along 
the edges of the drier, whereby the board edges are sub 
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6 
jected to less drastic drying than is the remainder of the 
board. . . 

Since for every drier and for each different type of 
board being dried the conditions of drying will vary 
Somewhat, it is to be understood that it is not desired 
that the partitioned edge portions be completely isolated 
from the center portion of the drier where the drying 
medium is freely circulated. It is necessary that the edge 
portions of the boards 33 be dried, and therefore it is 
the function of the partitions to cut down the circulation 
of the hot drying medium in the partitioned off edge por 
tions of the drier and not to completely prevent access 
of hot drying medium thereto. In some cases, depending 
upon the particular characteristics of the drier, and the 
drying characteristics of the particular, gypsum wallboard 
involved, it may be necessary to level out some of the 
upper fabric members 45 of the partition construction 
and suitably space the ends of the bottom fabric elements 
45. In any case, of course, since the edges of the upper 
and lower fabric members 45 should be kept out of 
actual contact with the boards and the periphery of 
rollers 30, there will be some leakage of hot drying 
medium into the partitioned off edge portions. 

Alternatively, evaporation from the edges of boards 33 
may be retarded so that they do not dy faster than 
do the central portions of the boards by utilizing fluid 
sprays, which are so adjusted as to maintain a lower rate 
of evaporation of moisture from the edge portions of 
the boards 33. Such can be accomplished by position. 
ing spray heads within the drier at approximately board 
level for each deck, and then suitably spaced along the 
length of the drier. In the drawings there has been in 
dicated a main fluid header 50 from which longitudinal 
pipes 51 extend along the length of the drier approxi 
mately at the level of the boards on each of the conveyor 
decks. In the drawings, in order not, to obscure other 
features, only one of these longitudinal pipes 51 has 
been shown extending the full length of the drier; the 
others are merely illustrated as short, broken-off sec 
tions. From each of these fluid distributor pipes 51 there. 
is indicated a connecting pipe 52 extending in and through 
the side of the drier and positioned approximately mid 
way between each pair of exterior beams 10. These dis 
tributor pipes 52 extend just inside the drier side panels 
11 and are provided with wide angle spray heads 53, pref 
erably designed to discharge substantially or at only a 
very small angle relatively perpendicular to the axis of 
distributor pipes 52. 

In case such spray heads 53, as just described, are pro 
vided, the partition structures heretofore referred to and 
described are omitted, and a cooling fluid, for example, 
water, is supplied to and discharged from the spray heads 
53, which should be of the nebulizing or misting type 
so that the cooling fluid is substantially discharged as a 
fog of extremely small particles or substantially atomized. 

Alternative to supplying cooling water to the spray 
heads 53, there may be supplied air at relatively low 
pressure, in which case, of course, it is understood that 
nozzles of suitable design would be substituted for water 
atomizing nozzles. Such air-discharge nozzles similarly, 
however, should discharge the air substantially laterally 
with respect to the supply-distributing pipes 52. 

In either case, whether the nozzles 53 are provided for 
discharging water or air, their function is that of blanket 
ing the edge portions of the boards 33 as they are pass 
ing through the drier, and to consequently protect such 
edges from the full effect of the heated drying medium 
circulating through the drier. In the case water is 
"fogged” or atomized into the drier adjacent the sides 
thereof, such, of course, not being heated, will absorb 
some of the heat along the edge portions of the drier and 
it will form a fluid partition or fluid face which will 
substantially prevent the hot circulating drying medium 
from circulating over and around the edge portions of 
the boards being dried. When air is supplied by the 
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nozzles, such has substantially the same effect as does 
the fogging by the fluid atomizing nozzles except that 
the air supply has less heat-absorbing capacity than does 
the water fog, but otherwise the action in protecting the 
edges of the board is substantially similar. 

It is deemed that in the foregoing there has been fully 
disclosed the apparatus serving for the protection of the 
edges of gypsum boards while being dried in a conven 
tional drier, whereby the edges are protected against 
calcining. The specific apparatus as disclosed is, of 
course, susceptible to various design modifications, and 
it is to be understood that the specific disclosures of the 
drawings and specification are to be taken merely as 
illustrative of the inventions and as disclosing that form 
of the inventions now considered to constitute the pre 
ferred form. 
The inventions hereof having been fully disclosed, I 

claim: 
1. In a drier apparatus for drying gypsum wallboard, 

an elongated tunnel drier comprising side walls and a 
top closure, a plurality of Superposed, spaced similar 
conveyors extending substantially from side wall to side 
wall thereof and mounted therein and spaced from each 
side wall, longitudinally extending isolating partitions, 
means supporting the partitions from said side walls, each 
of said partitions comprising a plurality of substantially 
similar portions, a such portion extending vertically from 
just below the top of an upper conveyor, downwardly 
and terminating short of the top surface of the gypsum 
wallboard drying on the next lower conveyor, the said 
longitudinally extending isolating partitions positioned 
within the transverse dimensions of the conveyors and 
adjacent each side edge thereof and means for circulating 
heated air lengthwise of the drier between the opposed 
longitudinally extending isolating partitions adapted to 
oppose flow of heated air to the edges of the wallboard, 
whereby overdrying at the edges is avoided. 

2. In combination with multiple deck conveyors, a tun 
nel-form housing therefor, each said conveyor compris 
ing spaced parallel rols, partition means supported from 
the tunnel-form structure and extending longitudinally 
of the drier, positioned inwardly of the roll ends, mount 
ed between adjacent conveyors and extending vertically 
from just slightly below the level of the top of an upper 
roll substantially to but spaced from the level of the top 
of a roll of the next lower conveyor a distance whereby 
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8 
a board, being dried may pass thereunder, the partition 
means positioned inwardly of the ends of the conveyor 
rolls and adapted to oppose flow of heated air to the edges 
of the wallboard, whereby overdrying at the edges is 
avoided and means for circulating heated air lengthwise 
of the drier between the opposed longitudinally extending 
isolating partitions. 

3. In the combination of claim 2 the partition compris 
ing a rigid portion and mounted to each the top and bot 
tom edges thereof flexible portions. 

4. In the combination of claim 3, the upper flexible 
edge portion of the partition combination provided with 
spaced cutouts to substantially embrace the rolls of the 
upper conveyor of the adjacent conveyors between which 
the partition structure is mounted. 

5. In a drier for drying gypsum wallboard, a tunnel 
like structure comprised of sides and a top closure, a 
plurality of superposed roller conveyors therein and means 
circulating drying medium therethrough, and in combina 
tion therein partitions mounted adjacent but spaced in 
wardly from the roll ends and substantially isolating por 
tions of the drier adjacent the side walls from the central 
portion thereof, said partitions comprising elongated strips 
positioned between adjacent conveyors and supported 
from the drier structure, depending therefrom, flexible 
strip material terminating short of the upper plane of the 
lower conveyor and extending upwardly therefrom yield 
able strip material extending upwardly but terminating 
short of the upper plane of the upper conveyor, such up 
wardly extending flexible strip having spaced cutouts Sub 
stantially embracing the rolls of the upper conveyor. 
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