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UNITED § TATES PATENT OFFICE
2,655,458
METHOD OF FORMING woon WOOL-P'ANELS
Howard w, Collins, Newark, Ohle, assignor to
Tectum, Corporatinn,,- Newark, Ohio,, a. corpo-
ration of Ohig
Application N avember 1, 1951, Seriay No. 254,275
8 Claims, ( Cl 154—101)

My invention relates. to: method of forming method; of forming wood wool panels by a con-
banels of wooq, woel or exeelsior as, it is commonly tinuous: Proeess wherein: the. magnesium. eement
termed bonded together with magnesium: cement is: forced to- set. at. about. the time the panel itself
in a continueus: brecess. This application. is. g is leaving the press

continuation-in-part of my application,, Serial & It: is a. further object: of my invention to pro~
No. 790,914, fileq December 10, 1947 now aban- vide'a method of forming wood wool Danels where-
doned; and entitled: Method of Forming Wood in the proeess is. continuous. ang wherein rotat.
Wool Panels. ing machinery may pe. used. as:well as.rubber belts

In. the problem of farming, 5, Wood:- wool magne- for conveying burposes,, sinee the temperature to
shum cement panel; in. & cantinyouys: DProcess; cer- 10 which: the equipment, and. belts are Subjected. is
tain: very definite broblems, DPresent themselves Teasonably below & ftemperature which. wouylg
which are not bresent when, the. brocess. is npt vaporize or injureranylubrica,tmg. means: or injure
continuoys,, the rubber or fabric cenveyor helts.

Magnesium: cement a3 preferably useq in my . A further object. of my invention Is to- provide a
brocess: consists. of a. Water-bome._mixture- of 15 methad of. forming Wwood wool panels by a. con-

cally, thé‘ time it sets is well over an. hour., In g 20 necessary.,

In my Process, after the ¢ement has heen. added érence: is now mage. to. the, drawings which. form
to. the woogd wool which. ig matted on g Lelt con-~ a:part.thereof andin. which.
veyor, it is. moved: by the tonveyor and at some Pigures. 1 and la are sidge elevational diagrams
stage before the completion of the banel, the con- 30 Inv section. of the, apparatus, Figure la being g
Veyor carries the mat between the plates or rolls continuation of Figure 1.

of a heated Dress which forms the mat. into g Figure 2. ig & detaileg, section on. g larger scale
panel, of thg desireq thickness.. Thus, it is neces- taken. on the: seetion, line- 22 of Figure 1.
sary tpat‘ the cement‘: set. sufficiently to. Mmaintain PFigure 3 ig. 5, graph showing the different tem-

35 beratures at, different; timeg: throughoyt, my novel

= Process, ‘
> Pty p g ! Figure 4 i5 g, graph showing the time of setting
¥ood wool panels in thlS.WaY to so time the set- Of the cement 5t different degrees of preheating.
Briefly, in the practice of my brocess, I pro-
s : ‘ 40 vide g moving: belt-type conveyor of the usual

While wood Wwool panels have previously heen eI 4 d :

formed by slow processes, 1t has always been go.. fye: The belt it o rerably foraminateq or per-
sidered unfeasible ang as a practica) Commercia]  forated to perm;t 8Ir or vapors to bass through

.45

steel plates which: are kept-at: an extremely: high Sprayed. with. my magnesium,eemenb.‘ My magne-
‘emperaturersuch- as: 5007 1 A Such: Keats; it I8, 5o sium, cement. consists substantially of a mixtyre
of course, impossible- to, use rotating: Machinery, of 359 magnesium, Sulphate. dissolveq in. water to
since any lubrieant; would be disperseq: or boiled Which has been.ad‘ded: 85%. of. magnesium; oxide,
away and any rubber or~fabric‘-materia-1; such: a5 These Percentages are. not eritical,, but merely ex.
a conveyor belt, woulq. be quickly disintegrateq. emplary, since:the Quality of the»magnesium‘ oxide

It i an object. of my invention. to. Provide a 55 may vary subszantiauy and the amoynt be variedq
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in accordance with its
cal activity.

Just as soon a8 the magnesium oxide has been
mixed with magnesium sulphate solution, the
resulting cement commences to set. However,
the setting at normal temperatures takes well
over an hour. The chemical reaction hetween
magnesium oxide and magnesium sulphate is
exothermic and in order to take advantage of
this and to greatly decrease the setting time of
the cement, I have provided at the first station
along the moving loaded conveyor belt a pre-
heating oven.

This preheating oven is @
ture of my method, since the temperature to
which the preheating oven is maintained deter-
mines the time within which the magnesium ce-
ment will set. - The preheating oven consists of
a casing which surrounds the conveyor belt on
which the wood wool matting is carried and in-
‘cludes plowers which plow heated, water-sat-
yrated air down through the matting and pref-
erably through the conveyor pelt which is foram-
jnated to permit the passage of this air and as-
‘sist in matting the wood wool. Communicating
‘with the preheating oven is & chamber to which
ig run a source of steam through & valve which
is thermostatically controlled so a8 to admit
steam to an extent where the vapor in the cham-
per is raised to & predetermined temperature.
The temperature of the vapor or water saturated
air in this chamber usually ranges from 110°
. to 140° F. The vapor in the chamber at its
predetermined temperature flows into the pre-
heating oven and thence through the mat upon
the conveyor.

The limits of 110° F. to 140° . in the oven
will result in the magnesium cement setting from
about the maximum of 101 minutes to 2 mini-
mum of 4 minutes. the temperature
to the time of setting is dependent upon the
chemical activity of the magnesium oxide used
in the cement and nhence this activity is prede-
‘termined, and & graph such as that shown in
Pigure 4 is prepared for the given batch of mag-
nesium oxide.

ginece the heating vapor ysed in the preheating
oven is Water-saturated air of & predetermined
temperature, the vapor or air entering the pre-
heating oven is completely saturated with a rela-
tive numidity of 100%.

At the next station along the belt conveyor, 1
provide for the actual press which forces the
matted material together and forms the panels
at their predetermined thickness.
preferably used by me consists of two rubber
conveyor belts packed up by 2 series of trans-
which contact each other to form
in the horizontal or pressing posi-
tion. . Hence, the press while acting as two plates
press on each side of the matted material, also
acts as @ conveyor for moving material through
the press.

As stated above,

3
previously found chemi-

very important fea-

it is important that the mag-
nesium cement, when the matting reaches the
press, be in a condition where it has not quite
set. since the press jtself crushes and diminishes
of the mat and if the cement were
“set, it would be proken by the crushing getion.
On the other hand, after has been
compacted and pressed to predetermined thick-
ness, the cement should be set at least sufficiently
to maintain this thickness.

I preferably keep the temperature of the press
_gbout 190° F., but this temperature is not suffi-
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‘the thickness of the

‘horne magnesium

1, T have merely

"predetermined temperature ig reached ab

4

['S
cient to speed up the setting action of the ce-
ment sufficiently for & continuous process such as
mine. As an example, with the temperature of
the press at 190° F. and using a mat thickness of
wood. wool that results in & three inch panel,
it would still take 45 minutes from the time the
it to set suffi-
ciently for my purpose. This, of course, is en-
tirely too long for a continuous process such as
mine. :

In order 1o provide for a continuous process
with cement of this type, I predetermine the dis-
tance between the point on the moving conveyor
where the cement is applied to the material and
the outlet end of my press. Since the material
is moved to and through g uniform
rate of speed, the distance between these two
5 function of time. Thus, by using a
chart similar to that shown in Figure 4, I can
determine what the temperature shall be in the
preheating oven to insure the setting of the ce-
ment at the proper place in the press. Of course,
for mats of different thicknesses, the speed of
the conveyor pelt is varied but the rate is always
kept uniform.

Asan example, if in accordance with the speed
of my conveyor pelt it will take 81 minutes for
the material to run from the point where the
cement is applied to the exhaust end of the press;
1 will lock at my graph similar to Figure 4 and
note that a temperature of 120° F. is correct for
the preheating oven.

1t will be noted from the above that by pre-
determining the heat in the preheating oven,
it will add to the exothermic heat created by the
chemical action of the cement so as to speed up
the setting of the magnesium cement and thus
make it possible to form wood wool panels in 2
relatively rapid continuous process. By using
Water-saturated vapor in the preheating oven,
1 add very little moisture to the material and
any excess, of course, is removed in the final
drying ovens,

Referring 1o the drawings, Pigures 1 and 12
show my apparatus schematically. A moving
conveyor belb { is i travels ab o
predetermined constant speed depending upon .

wood wool 3 is placed upon the conveyor belt |
in a uniform manner and is saturated with mag-
nesium cement consisting of a mixture of water-
sulphate and magnesium oxide
by the sprays 4. The water-borne cement may
be distributed over the mat after it has been
positioned on the conveyor pelt 1; but in Pigure
shown the nozzles 4 in the chute
leading to the pelt. However, the method of
saturating the mat is not critical to my PTOCESS.

As the conveyor belt § moves to the right in
Figure 1, the mat 2 comes within the preheating
oven 5. ~There ijs a chamber § connected to the
preheating oven 5, and a steam valve 7 controlied
hy a thermostat 2 regulates the steam entering
and mixing with the air in the chamber & until 2
which
the thermostat & shuts off the steam valve 1. This
temperature is predetermined py use of & chart
similar to that shown in Figure 4.

While the mat 2 is in the preheating oven 5,
the hot vapor of the oven combined with the eX0~
thermic heat of the chemical reaction within the
magnesium cement raises the temperature SO that
the setting time of the magnesium cement is
greatly decreased and controlled so it will set up
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while the mat Is ‘within the press 9
at the next station along the line. .

After the mat 2 leaves the preheating .oven 5,
it -enters the Dress 8. This press is preferably
composed of opposed rubber conveyor belts (@
which are backed up by ‘metal platensg 1 which
form a flat surfaee when in the horizontag Posi-
tion, as shown in Figure 1 of the drawing. As
can be seen from the drawings, the backed up
belts 19 of the ‘press erush the mat to its pre-
-determineqd final thickness and hence it is im.
portant that the magnesium cement be relatively

sufficiently,

ing up or disintegration of the cement during

this crushing action. I breferably maintain the

temperature of the press 9 gt approximately
190° P,

As the mat 2 moves through the bress, tl}e
magnesium cement sets sufliciently to maintain

the ‘thickness formed by the press, .so when the

the drying ovens, I preferably brovide a champbear

2 just beyond the exit .of the Press 9,
-chamber |2 is maintained at the same tempera-
ture as the bress, that is.about 19¢° F.and ismere-

ly for the purpose of insuring the complete set-

cement ang eliminating
the relatively expensive
g Purpose. After
the formed mat leaves the chamhber 12, it enters
A series of drying ovens (3 Wherein heated air is
blown through the mat, thus removing excess
moisture. While in Figure la, 1 have meraly

ting of the magnesium
the necessity of making

of drying oveng of any.conventiona] type to insyrs
the complete drying of the
is cut to Dredetermineq size

Figure 3 depictg 5 graph showing the different
bat moves through the dif-
ferent stationg during my brocess. Of course,
this graph is merely €Xemplary and depicts the
belt conveyor oving at the rate of six feet g
minute and the breheating oven set at 120° @
Depending upon the chemica] activity of the mag-
nesium -oxide, the temperature of the breheating
oven is varied ang it is also
upon the speed of the belt conveyor,

Figure 4 shows an exemplary graph where the
breheating temperature is plotted againgt time,
This graph ig used in determining the Preheating
temperature of this oven depending upon the
Speed of the conveyor which ig uniform and hence
a function of time and the chemica] activity of
the magnesium oxide. Such a chart or graph is
breferably brepared for each S€parate new batch
of magnesium oxide and in accordance with an

initial test showing the chemica] activiigy of the

bress where the cement has get Uup sufficiently to
prevent the exbanding of the mat is less than
twenty-six minutes, ~ Ag stateq above, the mat
then passes through g heated chamber which ag-
sures the complete setting of the cement. after

varied depending
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which it is drieq by forced hot alr as it pagseg
i After the mat
to size and is
ready for shipping. !

The detailed Drocedure Necessary
blish thig
follows:

to aceom-
method or bractice is substantially ag

bredetermined thick-
ness and the speeq of the conveyor belg adjusted
in accordance with the thickness desired.
breheating oven, the

the ‘chemical
action, speeds up the setting of the cement, The
slight condensation resulting from elevation of
the temperature of the mat and the lowering. of
the temperature of the vapor within the oven is
relatively negligible and, of course, all excess
moisture is removed by the drying ovens at the
end of the run, :

It should be particularly noted that throughout
the apparatus, no bart or portion has been ele-
vated above 220° P, ‘ang hence Totating equip-

bress where the ce-
ment shoyld have set; also, the speed of the
belt conveyor moving the mat is varied in ae-
with the thickness of the ‘mat and
the desireq final pane], ‘

It is to.be understood that modification may be
made in my Invention without departing from
the spirit thereof, ang I do not intend ‘to limit
myself otherwise than as ‘bointed oyt in the claims
which. follow.

Having thig described
claim as new and desire
Patent is:

1. The method .of forming 5 Panel
wool and

my invention, ‘what I
to secure by Letters

of ‘wood
magnesium ceément rapidly anq con-~
tinuously, which consists in forming g layer of
wood wool impregnateq with
nesium oxide and magnesium

2. The method of forming a panel of wood wool
and magnesium cement rapidly ang cont;in.uously,
which consists in forming g layer of wood wool
impregnated with water borne magnesium oxide
and magnesium salts of the group of sulphate
and chloride, continuously bassing the layer
through g current of heateq air and then Ppass-~
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ing the layer between continuously moving com-
pressing surfaces, the temperature of the heated
air being such that it will supplement the ex-
othermic heat developed by the reaction of the
magnesium cement to @ point where the cement
will not set pefore the layer passes petween the
compressing surfaces bub will set gufficiently to
hold the layer against expansion before it passes
from hetween the compressing surfaces.:

3. The method of forming & panel of wood
wool and magnesium cement rapidly and continu-
ously, which consists in forming a layer of wood
wool impregnated with water borne magnesium
oxide and magnesium salts of the group of sul~-
phate and chloride, continuously passing the
layer through 2 current of heated alr and then
passing the layer between continuously moving
compressing surfaces, the temperature of the
heated air being such that it will supplement the
exothermic heat developed by the reaction of
the magnesium. cement 1o & point where the
cement will not set before the layer passes be-
tween the compressing surfaces but will set suffi-
ciently to hold the layer against expansion be-
fore it passes from between the compressing
surfaces, and then maintaining the temperature
of the layer until the cement has completely
set and finally drying the layer SO as to remove
excess moisture.

4. In the method of rapidly and continuously
forming a cement ponded wood wool panel where-
in a layer of wood wool impregnated with a mix-
ture of water horne magnesium oxide and mag-
nesium sulphate is continuously moved between
compressing surfaces, that step which consists
in passing the layer through 8 draft of heated
vapor prior to its movement between the com-
pressing surfaces wherein the temperature of the
heated vapor is predetermined to supplement the
exothermic heat of the cement to & degree where
it will set to an extent preventing expansion of
the layer after the layer has been released from
petween the compressing surfaces.

5. That step in the method of rapidly and con-
tinuously forming & magnesium cement bonded
mat of wood wool, which consists in forming @
layer of the required thickness of wood wool mixed
with water-borne magnesium oxide and mag-
nesium salts of the group of sulphate and chlo~
ride, and immediately passing the layer while

held on a foraminous traveling support, through '

a draft of air heated to a temperature to supple~
ment the exothermic heat which the magnesium
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salt and oxide reaction would develop of itself,

and controlling the moisture in the air so that
it neither wets nor dries the layer to any sub-
stantial extent during said passage, whereby &

55

rapid reaction takes place suitable for a con-
tinuous process.

6. That step in the method of rapidly and
continuously forming a magnesium cement bond-
ed mat of wood wool, which consists in forming
a layer of the required thickness of wood wool
mixed with water-borne magnesium salts of the
group of sulphate and chloride, and immediately
passing the layer while held on & foraminous
traveling support, through a draft of air heated
to a temperature between 100° . and 140° F. and
controlling the moisture in the air by saturating
the same with moisture SO that it does not dry
the layer during said passage, whereby & rapid
reaction takes place suitable for a continuous
process.

7. The method of forming & mat of wood wool
and magnesium cement rapidly and continuously
to a condition of stiffiness suitable for handling
without deterioration, which consists in forming
the layer of wood wool and water-borne mag-
nesium oxide and magnesium saly of the group
of sulphate and chloride, continuously passing
the layer through a current of heated water-
saturated air so a8 not to dry the layer, passing
the layer between continuously moving compress-
ing surfaces to condense it to & .predetermined
density while maintaining heat conditions, main-
taining the temperature of the layer until all
chemical reaction has ceased, and then drying the
mat by passing it. through currents of dry air,
the temperature of the layer at no stage through-
out the process peing greater than 220° F.

8. The method of forming a panel of wood
wocl and cement rapidly and continuously which
consists in forming a layer of woocd wool im=-
pregnated with a water-borne dry powder ce-
mentitious material settable upon hydration by
an exothermic reacticn, continuously passing the
layer through a current of heated air and then
passing the layer between continuously moving
compressing surfaces, the temperature of the
heated air being such that the cement will set

- gufficiently to hold the layer against expansion
< while the layer is between the compressing sur-

faces.
HOWARD W. COLLINS.
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