June 30, 1953 L. PARKER 2,643,487
METHOD OF PRODUCING BATTS OF SILICA FIBERS
Filed March 23, 1951 2 Sheets—Sheet 1

,F}C,g.j.

ATTORNEY.




June 30, 1953 L. PARKER 2,643,487
METHOD OF PRODUCING BATTS OF SILICA FIBERS
Filed March 23, 1951 2 Sheets—-Sheet 2

@- 3.

A //// ///

l \g L // /< 7 /// // v/, / L
7 %
Z1» 7

77
;// 7, N
7/

N\
\\
SAVANY Y

)
N

'\?

AN

AN
N\
N

\

’OL

\\

\\\ N
N
N

\ N
i ‘%\
’ 7,
\ VA
/) N
// v //~
// /
/)] /
N
7 %\

\\
N

N
N

N
N\
,\\‘\\\\

v v oy 4 r\,\,,,,,,

td
7z
7 %
2\ Tim [t == //,
(s 7,
A %
7, //
G E 7
AL A //’
7 2
N /// 7 4

<
\
\i\\

NN

TR

N

/

\\\\\

L ~e

INVENTOR.

L.eorn Parker

B’Z /5?7 /Z‘ééz‘f
. TTORNEY.




Patented June 30, 1953

2,643,487

UNITED STATES PATENT OFFICE

2,643,487,
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This. invention: relates- to. improvements. in

fabricating batts-of:silica. fibers,.such as-are.suit-

able for use in fabricating insulating blankets.

United States-Letters:Patent No. 2,491,761, is-
sued to Leon Parker et al., diseloses methods for
production- of batts of silica fibers.in batt form.
In such process. batts of glass. fibers,. preferably
resin bonded, are extracted. with acid to remove
non-siliceous: glass . forming- metal oxides. The
resultant. fibers.are, as has been found, silica
in-hydrated-form. Such fibers are dehydrated
by heating to. an. elevated temperature as. de-
scribed in said patent.. The heating also. burns
off the resin and.with.the resin hond removed,
the batt, while unwadded, because. the resin has
held the shape of the batt. during. leaching and
firing, fluffs up as a result of the firing opera-
tion so. that.the bulk density of.the batt is di-
minished..

In order to obtain a. batt of higher density,
i. e, more weight per. cubic foot, and greater
mechanical strength, the following procedure has
been suggested: Place -a.layer of crinkled paper,

sueh as a ripple kraft paper, over the batt and-
The roll while still.on’

roll it .up on a mandrel.

5 Claims. (CL 49—177)
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the.mandrel is fired by heating to a high tem-

perature, about .1600° F. for 16 to 20 hours. The
paper is burned off in.this procedure. Experi-
ence. has. shown that if this mandrel is non=
combustible, such as a metallic mandrel, the
batt. for about the first three.rows next to the
mandrel is brittle and broken into a fine dust.
I have found, however, that if T use a combus-

tible mandrel, i. e., one that: would burn up-as:

does:the paper. interliner, for example, if: a suit=
able paper: core be used, a-satisfactory batt: is
obtained, provided the rigidity:of the mandrel
is also. of critical character. Thus, as I have
found by experience, if the combustible core were
rigid; i. e., cannot be crushed by hand by-am‘an
of normal strength, or if it requires excessive
power to do so, the batt will be brittle adja-
cent the mandrel as in the case of the uncom-
bustible mandrel.

The use of combustible cores has the disad-
vantage that it introduces a considerable amount
of fluxing ash and sometimes carbonized mat-
ter which contaminates the silica batt, partic-
ularly at its ends. A portion of the batt must
thus be cut off and discarded.

I have now found that one may eliminate the
use of cores by employing the plain uncrinkled
kraft paper which in prior practice has proved
unsatisfactory when employing a core mandrel
of either combustible or uncombustible charac-

ter.

30

35

40

45

60

56

2

I have found by experiment, employing plain-
kraft paper of 30, 40, 45, 50, and-60 pound weight,
that the lighter paper, i. e., 30 pound rlain kraft-
paper, is-to be preferred and produces in- the
procedure described. below a white,.soft, but-not-
too fluffy, batt, whereas the heavier paper gives
a product that tends to be-black and brittle.

This invention will be further described in
conneetion with the drawings, in which o

Fig, 1 shows a somewhat schematic form: and-
in:part section one means for winding the. rolls;

Fig. 2 shows a schematic perspective view of-
a-rol] suitable for firing; and

Pig. 3 is g vertical section of a furnace: for
firing the rolls. e

The mandrel- 3. is rotated by suitable gearing
4 driven by a power source; not shown. A roll
of plain crinkle free paper 8, mounted- on a
suitable rotatable- mandrel 5, is unwound and-
passed . via-conveyor |, and about two-layers of
paper are wound- on.the mandrel 3. One- suit-
able-hollow core which I have successfully used
is. about 3%’ outside diameter and. }.’’ wall
thickness and 44 long. ‘Two layers 2 and T
of batt were laid on top of each other on the
continuous length of paper with the bottom layer
extending. a short distance ahead of the top
layer.. The top batt was guided: over a.freely.
rotating rod 8 which was fixed.above the batts
and back from where the two batts meeet just
before going on the core. This arrangement ob-
viates the possibility of the top batt sticking to
the bottom one as they are pulled along the con-
veyor and thus wrinkling or laying. in folds
during the wrapping operation. When the
lengths of batt were complétely wound on the
core, additional layers of paper were wound upon
the exterior of the roll to hold the batts in po-
sition. The batts wound upon the mandrel are
removed from the machine. 'The roll of mate-
rial on the core is then sent to the heat treat--
ers. The core is left in so that in packing the
rolls in boxes and in transporting the boxes, the
rolls of material are not crushed by their own
weight. The cores are removed just before the
rolls are placed on the trays 9 of the furnace
10 for firing. The rolls thus have 3 hollow man-
drel free cylindrical core, where the mandrel
had been originally present, with an interior
surface made up of the interior layers of paper.

I have found it desirable to bring the batts
very rapidly to temperature. I have found that
if the batts are brought slowly to temperature
and heated for a prolonged time in an elevat-
ed temperature range of 1600° F. for 16 to 18
hours, a fluffy batt is obtained. I have found,
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however, that if the batt is raised very rapidly
to g high temperature and heated rapidly to
the elevated temperature and held for a rela-
tively short period of time at such temperature,
the procedure results in a better and less fiuffy
product.

The furnace 10 is gas fired, having burners 11
on two opposite sides near the top. The rolls
of material are placed in the furnace trays 9 con-
structed to provide adequate ventilation. I have
found that if the furnace is brought up to heat
slowly, the fired rolls of batt will be fluffy. Fur-
thermore, fluffy material will be obtained if the
furnace is not preheated at the firing tempera-
ture for a sufficiently long time prior to the load-
ing with the batt in order to bring the furnace to
a uniform temperature. I have found it pref-
erable to heat the furnace empty at 1600° F. to
2000° F., for example, 1800° F., before a load
of leached glass is put inside in order to bring
the furnace up to a high temperature. Thus,
for example, I heat the furnace to about 900°
P. and higher, then it is opened to receive the
rolled batts and the temperature is raised to 1750°
to 1850° F., for example 1800° F. in about 15
minutes and held for about 9 hours.

I have found it preferable to set the furnace
thermostatic control at 1775° F. and normal
fluctuation is +25° F. It is found that when
temperature reaches 1875° F. or over, the rolls on
the top rack closest to the burners tend to become
brittle.

While the above temperatures and times are
given as being best for the operating conditions

found in present commercial practice, they are to :

be taken as illustrative only, since for furnaces
of different design, the actual temperatures and
times may be somewhat different. The principle
to be observed is that the temperature of the fur-
nace should be preferably at the ignition tem-
perature of the paper and sufficiently high to
cause a rapid rise of the batt to the temperature
of the furnace and the temperature of the fur-
nace should be raised rapidly to a high firing

temperature which should be below the melting 4:

point of the fibers, and preferably as high as
possible so that the time to which the fibers are
exposed during heating is made small.

While I have described a particular embodi-
ment of my invention for the purpose of illus-
tration, it should be understood that various
modifications and adaptations thereof may be
made within the spirit of the invention as set
forth in the appended claims.

I claim: .

1. A method of dehydrating batts of leached
and hydrated glass, siliceous fibers, which com-
prises inter-rolling a continuous web of batt and
paper to form a roll wherein an inner hollow core
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is formed said roll having sufficient rigidity to
maintain its shape during heating, rapidly heat-
ing said roll to a dehydrating temperature above
the ignition point of the paper, burning the paper
layers, and dehydrating the batt.

2. A method of dehydratmg batts of leached
and hydrated glass, siliceous fibers, which com-
prises inter-rolling a continuous web of batt and
plain kraft paper to form a roll wherein an inner
hollow core is formed said roll having interior
layers of paper, rapidly heating said roll to a
dehydrating temperature sufficiently high to ig-
nite the paper, burning of the paper layers, and
dehydrating the batt.

3. A method of dehydrating batts of leached
and hydrated glass, siliceous fibers, which com-
prises inter-rolling a continuous web of batt and
paper to form a roll wherein an inner hollow core
is formed said roll having interior layers of paper,
introducing said roll into a preheated furnace at
a temperature above about 900° F. and rapidly
heating said furnace and roll to a temperature
of about 1800° F,, and maintaining sald heat for

about 8 to 10 hours

4. A method of dehydrating batts of leached
and hydrated glass, siliceous fibers, which com-
prises inter-rolling a continuous web of batt and
paper to form a roll wherein an inner hollow
core is formed, said roll having sufficient rigidity
to maintain its shape during heating, introduc-
ing said rolled batts into a furnace maintained
at a temperature of 900 to 2000° F., maintaining
the said batts in said furnace for a sufficient time
to burn said paper and dehydrate said batts,
burning off the paper layers, and dehydrating
the batt. ' i '

5. A method of dehydrating batts of leached
and hydrated glass, siliceous fibers, which com-
prises inter-rolling a continuous web of batt and.
plain kraft paper to form a roll wherein an inner
hollow core is formed, said roll having interior
layers of paper, introducing said rolled batts
into a furnace maintained at a temperature of 900
to 2000° F., maintaining the said batts in said
furnace for a sufficient time to burn said paper
and dehydrate said batts, burning off the paper
layers, and dehydrating the batt. '

LEON PARKER.
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