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(57) Abrége/Abstract:
A blowable insulation material includes batt shredded into blowable clusters. In the several embodiments, the clusters include

water-repellant or lubricant-finished fiber and/or dry fiber and/or binder fiber, and may be a mixture of clusters and a natural
material including down, silk, wool, cotton or any other natural material with insultating properties, or any combination thereof,

and may also Include synthetic open fibers.
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(57) Abstract: A blowable
insulation material includes batt
shredded into blowable clusters.
In the several embodiments, the
clusters include water-repeliant or
lubricant-finished fiber and/or dry
fiber and/or binder fiber, and may
be a mixture of clusters and a
natural material including down,
silk, wool, cotton or any other
natural material with insultating
properties, or any combination
thereof, and may also include
synthetic open fibers.
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 BLOWABLE INSULATION CLUSTERS

Field of the Invention
The invention relates to down-1like insulating clusters

and admixtures and to a method for manufacturing the same.

Background of the Invention

There have been many attempts CO achieve an 1lnsulating
material having down-like qualities for use 1in insulated
articles such as clothing, sleeping bags, comforters, and
the like. Prior efforts to develop a feasible material
have most often yielded materials that are too heavy and
dense to be considered down-like and/or are difficult to
blow through conventional eguipment. ‘

Patent No. 5,624,742 to Babbitt et al. describes a
blowing insulation that comprises a blend of first and
second insuiating (glass) fiber materials. One of the
groups of fibers is smaller in size for filling the voaids
between the fibers of the larger group.

Patent No. 3,892,919 to Miller describes a filling
material using larger cylindrical or spherical formed fiber
bodies along with feathery formed bodies which are mixed
together, with the latter relied upon to fill the wvoids.

Patent No. 4,167,604 to Aldrich describes an improved
thermal insulation material that is a blend of down and
synthetic staple fiber formed from hollow polyester
filaments which may be treated with silicone and formed
into a carded web.

Patent No. 4,248,927 to Liebmann describes an
insulating material comprising a combination of natural
feathers and downs, and synthetic polyesters formed into a
web. ‘

Patent No. 4,468,336 to Smith describes loose fill
insulation that is blown into spaces. The insulation

material comprises a mixture of loose fill cellulosic
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insulation mixed with a staple fiber.

Patent No. 5,057,168 to Muncrief describes :insulation
formed by blending'binder fibers with insulative fibers.
The insulative fibers are selected from the group
consisting of synthetic and natural fibers formed into a
batt which may be cut into any desired shape.

Patent No 5,458,971 to Hernandez et al. describes a
fiber blend useful as a fiberfill in garments. The
fiberfill blend comprises crimped hollow polyester fiber
and crimped binder fibers. -

Patent No. 4,040,371 to Cooper et al describes a
polyéster fiber filling material comprising a blend of
polyester staple fibers with organic staple fibers.

Patent No. 5,492,580 to Frank describes a material
formed by blending a mix of first thermoplastic, thermoset,
inorganic, or organic fibers with second thermoplastic
fibers. -

Patent No. 4,588,635 toO Donovan discloses a superior
synthetic down and has particular reference to light -weight
thermal insulation systems which can be achieved by the use
of fine fibers in low density assemblies and describes a
range of fiber mixtures that, when used to fabricate an
insulating batt, provides advantageous, down-like qualities
such as a high warmth-to-weight ratio, a soft hand, and
good compressional recovery. This material approaches, and
in some cases might even exceed, the thermal insulating
properties of natural down. From a mechanical standpoint,
however, extremely fine fibers suffer from deficiencies of
rigidity and strength that make them difficult to produce,
manipulate and use. Recovery properties of such a_sYnthetic
insulator material are enhanced at larger fiber diameters,
but an increase in the large fiber component'will‘seriously
reduce the thermal insulating properties overall. The
problems associated with mechanical stability of fine fiber
assemblies are excerbated in the wet cOndition since

surface tension forces associated with the presence of
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capillary water are con51derably greater than those due to
grav1tatlonal forces or other normal-use loading and they
have a much more deleterious effect on the structure.
Unlike waterfowl down, the disclosed fiber combination
described provides excellent resistance to wetting.

U.S. Patent No. 4,992,327 to Donovan et al. discloSes
the use of binder fiber components to improve insulator
integrity without eompromising desired attributes. More
specifically, the invention disclosed therein relates to
synthetic fiber thermal insulator material in the form of a
cohesive fiber structure, which structure comprises an
aSSemblage of: (a) from'7O to 95 weight percent of
synthetic polymeric microfibers having a diameter of from 3
to 12 microns; and (b) from 5 to 30 welght percent of
synthetic;polymeric macrofibers hav;ng-a‘dlameter of 12 to
50 microns, characterized in that at least some of the
fibersfare bonded at their contact points, the bonding
being such that the denSity.of the resultant structure 1is
within the range 3 to 16 kg/m’, the thermal insul'ating
propertles of the bonded assemblage being equal to or not

substantially less than the thermal 1nsulating propertles

of a Comparable unbonded assemblage. The reference also

describes a down-like cluster form of the preferred fiber
blends. The distinct-performance advantages of the cluster
form over the batt form are also disclosed.

However, prior art clusters often are generally hand-
fabricated in a slow, tedidus, batch process. Furthermore,
the prior art materials are not easily blowable materials
which can be used.with conventional manufacturing '
equipment. Therefore, there is a need for a blowable
material which may be ‘used as a partlal or full replacement
for down, and which may be manufactured and blown using

conventional egquipment.

Summary of the Invention

It is therefore a principal object of the invention to
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overcome the shortcomings of the materials heretoiore
mentioned. '

It is a further ObjeCt of the invention to providae a
blowable material for use as a partial or complete
replacement for doWn or other blowable natural insulation
material. - | _

The invention disclosed herein is clusters made from
shredded 100% synthetic batt. The batt may be a heatset
batt Which preferably comprises water-repellant-finished or
lubricant-finished fiber and/or dry,fibér and/or binder
fiber. The batt 1s then mechanically shredded into small
clusters which can be blown through conventional equipment.
The somewhat random-shape of the clusters allows for better

packing, resulting in a more uniform filling. In another

‘embodiment, the clusters are combined with natural

materials, including down, silk, wool, cotton and any other
natural material having insulating qualities which are
suitable for the intended purpose. In yet another
embodiment, a composite material of both water-repellant-
finished and/or lubricant-finished synthetic fiber and dry
synthetic fiber is opened and blended with the clusters
along with the aforenoted natural materials. The purpose
of all of the embodiments is to provide for a blowable
material which has a lofty nature, good compressional

properties, improved hand, and superior blendability,

"uniformity and feel.

Brief Description of the Drawings
Figure la shows a frontal view of a preferred

embodiment showing clusters of the invention.
Figure 1b shows a frontal view magnified by SEM of the
invention shown in Figure 1la. . | '
Figure 2a shows a frontal view of a,second preferred
embodiment'showing clusters and a natural material i.e.
down.

Figure 2b shows a frontal view, magnified by SEM, of
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the invention shown in Figure Z2a.

Figure 3 shows a comparison graph of loft after soaking
materials.

Figure 4 shows a comparison photograph of loft after

soaking materials.

Detailed Description of the Invention
The inventive material comprises clusters made from a

shredded 100% synthetic batt. The batt may or may not be a
heatset batt, depending on the composition of the batt.
The batt preferably contains water-repellant-finished or
lubricant-finished fiber and/or dry fiber and/or binder
fiber. The batt 1s mechanically'shredded one or more times
into small clusters which are blowable and have desired
down-like gualities. It is contemplated that a web
(generally a single layer material) and batt (generally a
multi-layer material), or portions thereof may be used to
make the inventive clusters. Following, by way of example,
is a description of methods for manufacturing the clusters.
The eluSters may be made with a light-weight card
sliver made with a suitable synthetic binder-fiber blend.
The fiber-blend is preferably the fiber blend disclosed 1in
U.S. Patent No. 4,992,327 to Donovan et al, the disclosure
of which is incorporated herein by reference. Other
preferred embodiments utilize fiber blends comprising
water-repellant-finished or lubricant-finished fiber and/or
dry fiber and/or binder fiber. The sliver is first

collected at the output side of a card 1n cans commonly

used for this purpose and passes directly through heated

tubes that thermally bond the binder-fiber mixture. It 1S
important that the bonding step be completed without
shrinking and densifying'the lofty card sliver. Each
sliver'end falls through a vertical tube, while centered by
guide rings, as heated air blows upward through the tube,
bonding the lofty, linear, fiber assembly. Upon exit from

the heated tube, the sliver is drawn to the entry side of a
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guillotine-type staple fiber cutter. A clean cut, withcut
the densifying effects of fiber fusion at the cut, 1s
achieved. This method results 1n a collection of very
lofty fiber clusters. o

The above method was tested utilizing long, thin slices
of 7/8-inch thick, 4 oz/yd? PRIMALOFT® batt (PRIMALOFT® '
ONE), rather than card sliver. PRIMALOFT® batt 1s a
cross-lapped, bonded structure, consisting of a fiber blend
of the kind described in Donovan et al. as discussed above,
and is commercially available. Strips of batt,
approximately 7/8-inch wide, were cut along the cross-
machine direction (CD), making the fiber orientation
generally parallel to the length of the strip and like that
of card sliver. The strips taken from PRIMALOFT® batt had
been previously bonded and thus had sufficient integrity to
be fed easily into the cutter. It iS'believed that bonding
prior to cutting also improved the quality of the cut. The
staple cutter used, a laboratory unit manufactured by Ace
Machinery Co. of Japan and designated Model No. C-75, was
set to cﬁt at 7/8 inch intervals. It cleanly cut the
PRIMALOFT® feed stock into a collection of clusterflike
cubes (each approximately 7/8 x 7/8 x 7/8 inch). The
density of the cluster collection appeared to be
significantly less than 0.5 1lb/ft’, making it down-like and
a véry weight-efficient insulator. A nominal density of
0.5 1lb/ft’ and virtually no densification was observed
during cutting.

The cluster-collection densities were significantly
less than individual-cluster densities. If the inventive
clusters were madé directly from card sliver rather than
batt, the resulting clusters would be somewhat cylindrical
in shape, rather than cube-like or rectangular.

The preferred method uses batt consisting of plied
card—laps, although other fibrous forms may be egqually
suitable. The card-laps or webs, are preferably formed

into batt with densities comparable to those of down. The
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card-laps or webs are prepared from binder fiber and/ocr cry
fiber and/or water-repellant fibers of 0.5-6.0 denier. 1In
this preferred method, the card-laps or webs comprise 40%
binder fiber, 30% 1.4 denier dry fiber, and 30% 1.4 denier
water repellant fibexr. These selected fibers are
preferably carded into a 3 oz./sg. yd. assembly by means of
a single cylinder metallic card with stationary flats.
These cards may be obtained from Hollingsworth Saco Lowell
of Greenville, South Carolina. The output of the card 1is
sent through electric and/or gas fired sources of heat to
heatset the binder fiber. The batt is heated for a time
and temperature sufficient to cause the fiber to bond. 1In
this case the temperatures used were between 300-400°F.

The now heatset batt is then shredded, preferably two times
ln a Rando Opener Blender (made by the Rando Machine
Company of Macedon, NY) to form the inventive clusters.

Figures la and 1lb are frontal views the clusters, twice
shredded.

Other modifications may include:
Increasing staple length up to the cardable limit to
improve integrity and durability of the clusters;
Changing binder fiber content to "fine tune’
shreddability, cuttability, cohesiveness, and the
performance characteristics of the clusters;
Varvying the size, shape and aspect ratios of the
clusters;
Using ultrasonic bonding means if suitable for the
purpose;
Shredding the clusters more than once;
Using batt that is not heatset; and
Shredding only portions of batt or web.

It has been observed that the twice-shredded clusters

are smoother and more easily blendable than clusters which
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are shredded only once. Further, it is possible to take
strips or sliver of heatset batt which may have been
slitted, and then take these portions through a standard
shredding process to form clusters.

5 - Several modifications of the examples given above will
be possible, and may be desirable, without departing from
the scope of the iﬁvention. '

Figures 2a and 2b show another embodiment where the
clusters are blendedﬂwith a natural material, i.e., down.
10 These alternate embodiments were evaluated for loft and
compressional behavior and were tested as f£ill er channels
'in fabric. The blended materials were found to be superior
to the individual components that comprise it. It should
be understood that the invention contemplates the use of
15 other natural materials such as silk, wool, cotton and
other natural insulation material suitable for the intended
purpose, or a combination thereof, in an admixture with
clusters. Of course, to the extent necessary,'such
material may be processed to provide for blowability of the
20 mixture. Also, the invention further contemplates another
embodiment that compriSes the admixture of clusters,
natural material and SYnthetic materials including open
fibers. The open fibers used in the mixture may be any
mixture of 0.5 to 6.0 denier fiber, water—repellant or

25 lubricant-finished.

Test 1
Properties of clusters
Twenty-five (25) lbs. of twice-shredded batt clusters

30 comprising 30% water-repellant or lubricant-finished fiber,

30% dry fiber, and 40% binder fiber was emptied into a

mixing tank of a blowing station. The shredded batt

clusters alone opened up quite readily once the beaters in

the tank were turned on and passed though the metering and

35 blowing system without any problems.
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Test 2

Properties of clusters mixed with a natural
material, i.e., down

Subsequently, twenty-five pounds of down were added to
the tank of Test 1. Within five minutes of blending, the
product appeared quite uniform and very down like. The
product blew extremely well. The product was put 1nto a
vest for evaluation of hand. The product spréad well. The

mixture was also easier to work with than down alone.

Test 3
Properties of a natural material, i.e., down
with clusters added ' .

Iwenty-five pounds of down were emptied into a mixing
tank of a blowing station. Subsequently, twenty-five
pounds of the shredded batt were added. The‘components
appeared to blend well, although it took longer to occur
than in the method of Test 2. Furthermore, the resulting
product had a slightly less uniform look to it. The
product blew extremely well. The product was put into a
vest for evaluation of hand. The spreadability of the
product was less than that of the product of Test 2.
However, the mixture was still easier to work with than

down alone.

The processes were repeated several times to ensure
that the process was reproducible. A 50-1b. batch of the
product of Test 2 was made and 12 vests were filled. The
blending was as effortless and uniform as in the previous
trial, and the product blew just as well in the down.
However, 1nstead of a 50/50 ratio of clusters and ddwn, the
ratio of clusters/down was changed to 65/35. The product
neither blew as well as the 50/50 ratio nor was it as

uniform.
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Test 4

The process'of'TeSt 2 was repeated. However, instead
of a 50/50 ratio of ciusters and down, the ratio of
clusters/down was changed to 75/25. The-produCt neither

blew as well as the 50/50 ratio nor was it as unliform.

In summary, the blends using higher percentages of
clusters blended with a natural material, i.e., down, had
less down-like feel than the 50/50 blend. These blends
were also difficultdto'meter in precise amounts. Blow
nozzle sizing may compensate for this. In some cases, hand
blending may also be incorporated to enhance the properties
of the mixtures. ' o

The ability to resist water absorptien 1S an area where
the,cluSters_are superior to down. Tests were conducted to
measure the loft, water‘gain and density of synthetic
blehds and down/synthetic.insulatiOn types and down when

dry and after various soaking times in water.

Test 5
~ In end use, insulation materials are used in garments
or sleeping bags. 1In order to represent a realistic

wetting situation, the test materials were placed in fabric

pillowcases prior te soaking. These pillowcases were 8" x

9" and made of 3 oz/sqg.yd. ripstop nylon sewn on three

edges. The fourth edge was pinned with safety pins.

The materials tested were the natural materialj l1.e.,
down, 50/50 down/shredded batt clusters, shredded batt
clusters alone, shredded batt clusters with antistatic
treatment. Twelve (12)-grams of insulation material were
placed in each pillowease}.three replicafes.were filled of
each material type. The initial loft and weight of each
sample was measured and recorded. '

Each sample was first submerged in 70°F water for 10
secOnds, then allowedeto remain floating in the water for

20 minutes. At that time, each sample was run through an

10
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industrial wringer once and loft was measured. Each sample
was then shaken vigorously for 10 seconds and loft was
again recorded. The samples were then submerged again for
10 seconds, and the process repeated so that measurements
could be made after 1, 2 and 4 hours of total soaking
exposuré. Figure 3 shows a graph comparing the effect on
loft by soaking exposuré. Figure 4 is a picture showing
the differences in loft after soaklng exposure where (A) 1is
down after four hours of socaking, wringing and shaking; (B)
is 50/50 down/shredded batt after four hours of soaking,
wringing and shaking;and (C) is dry down.

When the cluster/down mixture was washed, the mixture

became loftier. Normally, under wet performance

conditions, down is not as lofty as it is when dry. The
down flattens out and, as a result, gets thinner.-'The7
clusters (alone and in mixture with down) show superior
water resistance and are énhanced by washing, and do not
clump as is typical in material filled with down alone.

It is noted that the use of clusters (and opened
fibers) may result in some static electricity 1in the
product which may be addressed with fabric softening sheets
and/or static-removal spray. It is sometimes desirable to
treat the batt (before shredding) with a static-removal
treatment.

Thus, by the present invention, 1ts advantages will be
realized and, although preferred embodiments have been
disclosed and described in detail herein, its scope should
not be limited thereby. Rather its scope should be
determined by that of the appended claims.

11
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What Is Claimed Is:

1. A blowable insulation material comprising one OIr MmMOre

of the materials from the group consisting of batt, web, a

portion of batt, and a portion of web shredded one or more

times into blowable clusters.

5  The blowable clusters of claim 1 in admixture with a

blowable natural insulation material.

3. The admixture of claim 2 wherein the natural material
comprises one or more taken from the group consisting of

down, wool, silk and cotton.

4. The admixture of claim 2 further comprising one Or more

of the materials selected from the group consisting of

opened water-repellant synthetic fiber, lubricant-finished

synthetic fiber and dry synthetic fiber.

5. The admixture of claim 4 wherein the natural material
comprises one or more taken from the group consisting of

down, wool, silk or cotton.

6. The admixture of claim 2 wherein the clusters comprise

no more than 50% of the admixture.

7. The admixture of claim 4 wherein the dry fiber is dry

polyester and the water-repellant or lubricant-finished

fiber is siliconized polyester.

8 The admixture of claim 2 wherein the admixture of

claim 1 comprises no more than 40 to 75% Dby weight of the

admixture.

12
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