B TECHNICAL REPORT
656.23.CM

POLYESTER BATTING
;, FOR
CLOTHING AND MITTEN INSULATING LAYERS

by

Herman Madnick

CRATIR g@,aownm?
N !ifk M3 s—'a&bﬂsﬂts f)ﬁg“‘ﬁ?{] S AN

L e Clothing and Organic
= TR 0 8

| L Materials Division
- AUG 1§ 1065 ] c&slo-w
L‘JL._ Nt daerd U UEJLJ

‘Pﬁ —



o
,’m
b

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED.

The findings in this repott are not to be construed as an
official Depaitment of the Army position cmless so dasignated
by other authorized documents.

Citation of trade names in this repsrt does not constitute
an official indorsement or approval of the use of Such items.

Destroy this report when ne longar needed. Do not roturn
it to the originator.

M

.

L gl

o

e
S B

st
R

ol A
e

B A R

&
Al R

e

S

.
ST



Distribution of this AD
document is unlimited

TECHNICAL REPORT
66-23 CM

POLYESTER BATTING FOR CLOTHING AND MITTEN INSULATING LAYERS

by
Herman Madnick

Clothing and Equipment Development Branch
" Clothing and Organic Materials Division

Project Reference: Series: C&ED-40
Applications Engineering

February 1966

U. S. Army Materiel Command
U. S. ARMY NATICK LABORATORIES
Natick, Massachusetts



FOREWORD

It 1s essential that the Army make every effort to reduce
the cost and weight of all items under its cognizance, pro-
viding that all other requirements are met. The experimental
mitten and clothing liners discussed in this report meet both
of these objectives.
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ABSTRACT

"> This report describes the feasibility of using a flame-
bonded polyester insulating layer to replace a stitch-bonded

insulating material for clothing and mitten environmental
layers.

Substitution of thlis material would reduce the weight of
the end product and lower the ultimate cost to the government
because 1t would require fewer fabrication processes.
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POLYESTER BATTING FOR CLOTHING AND MITTEN INSULATING LAYERS

A. Introduction

In order to provide environmental protection, warmth, and
flexibility to the combat soldiers in cold-wet and cold-dry
areas, they are issued a series of clothing layers.

The basic clothing layer for the upper part of the body is
the long underwear. This is followed by a frieze insulating
layer buttoned into a satean ficld coat. An additional insulat-
ing layer 1is covered by a wind-proof parka.

The basic insulating layer of the cold-dry handwear system
is a knitted wool mitten covered by an Arctic mitten set composed
of two sections: the outer portion is leather and fabric, the
snap-in insulating inner portion is 16-ounce double-faced wool
pile (Fig. 1).

Weighted with this clothing, which is heavy, and the corres-
ponding head and foot protection and the necessary field load
and fighting equipment, the soldier must exert considerable
effort to carry out his assigned tasks and missions.

Continuing efforts have been made to reduce the weight of
the soldier's environmental clothing. In 1964, a new light-
- weight insulating polyester material was standardized for cloth-
ing use; this has reduced the weight of the insulating layers by
approximately 50 percent. However, it has introduced certain
construction problems. A new candidate material attempts to
overcome these problems.

B. Description of Present Insulating Materials

The standard insulating layers (Fig. 2), which are buttoned
into each component of the upper and lower body clothing, are
constructed of a polyester fiber material 4 ounces per square
yard in weight and covered on each side with a 1l.l-ounce per
square yard rip-stop nylon cloth to provide a durable slippery
surface in the finished garment and to protect the insulating
layer. A dumbbell-shaped quilting stitch bonds the outer and
inner materials together. The total weight of this three-
layered material is 6.6 ounces per square yard. The same insula-
ting material replaces the 1l6-ounce per square yard wool pile
layer for the mittens (Fig. 3).




Figure 1. Standard Mitten Insulating Layer

Wiomirna 2. Qtandard Insulating laver for Clothiny -



Figure 3. Mitten 6.6-0z. Insulating Layer

When this material 1s fabricated into garments, the
rolls are laild flat, the pattern markings traced, and
the components cut. Due to the smooth surface and the
light weight of the nylon and polyester, each component
has to be carefully overedged to insure that all edges
are caught. The component layers are then stitched to-
gether, as required, to form the finished item. Thus,
each section must be handled at least twice in the stitch-
ing operation: once to overedge and the second time to
form the garment.

Wear-testing trials and subsequent inspection of
insulating clothing layers fabricated by this method
revealed numerous thread breaks in the dumbbell design
and considerable ravelling of the stitching. The thread
failures had no effect on the characteristics of the liner
but they were considered a nulsance problem. This giffi-
culty might be partially overcome by extremely careful



quality control; however, since the commercial trade machinery
does not lock-stitch each thread during a quilting operation,
thread raveling or breaking will be a recurring problem until
such time as an alternative method of constructing batt-type
insulating layers can be found. Therefore, a study was made at
the U. S. Army Natick Laboratories to eliminate the inherent
construction problems in making these layers and thereby to
reduce the cost.

C. Description of New Candidate Material

Through the efforts of the Fabric Engineering & Finishing
Branch, a 3.4-ounce polyester batting, flame-bonded on both sides
with a 15-denier nylon tricot, was obtained for study by this
group and by physicists of the U. S. Army Research Institute
of Environmental Medicine. The total weight of this new material
(VEE-1599) is only 5 5 ounces per square yard (as against 6.6
ounces for the standard 4-ounce polyester batting covered with
1l.1-ounce rip-stop and quilted with the dumbbell pattern)

The bonding process used 1s in the experimental material
eliminates the need for stitching to hold the nylon to the
polyester. This technique produces greater overall thickness
while simultaneously allowing weight reduction. 1In addition,
the use of nylon tricot (instead of rip-stop rylon) as the outer
layer eliminated shredding close to the cut edges and thus allows
overedging and stitching to be done by one operation.

D. Evaluation - Method and Results

The experimental material was compared with the standard in
clothing and mitten layers in order to ascertain its insulating
value and evidence of bonding separation.

The experimental fabric for clothing layers was cut by the
procedure normally used for cutting component pieces of fabrics
and was overedged and sewn together in one operation (Fig. 4).
The insulating layer, flame-bonded to the tricot, was laundered
15 times (Fig. 5) by the Mobile Laundry Method (Federal Speci-
fication CCC-T-191b, Textile Test Methods, Method 5556.1) and
showed no shringkage. Also, laundering made little or no differ-
ence in thilckness, compressability, and weight (Table 1). In-
trinsic Clo value* studies indicated that one layer of tne dumb-
bell-patterned material was .731 before laundering and .799
after laundering. The experimental material, VEE-1599, had an
initial Clo of .881, after 15 launderings, it had a Clo value
of .799.

* One clo represents that amount of insulation that is required
by an individual at rest in order for him to be comfortable
at room temperature.
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In evaluating the arctic mitten insulating layers, sectlon-
alized copper hand studies were conducted by the U. S Army Research
Institute of Environmental Medicine of the experimental (Figs. %
and 7) versus the dumbbell-sewn materials when worn over the standard
arctic mitten which utilizes a 16-ocunce double-faced wool pille
layer. That there was close agreement between the various material
structures is graphically shown in Figure 8. Copper hand studiles
were also conducted using eight ounces of a dumbbell-pattered
material in the sidewalls of the actic mitten insulating layer
versus 1) two layers of the new batting in the sidewalls, and 2)

.one layer of the dumbbell pattern material in the sidewall. Results
of these studies indicated that the difference between one layer
and two layers was so slight that the user probably could not tell
the difference.

To erase any doubt concerning the separation of the nylon
tricot from the polyester, consideration should be given to pro-
viding an insulating material with a minimal amount of stitching.
This material should be evaluated along with the standard 6.6
?unce d?mbbell-stitched type and the experimental type VE 1599

5.5 0z). .

E. Conclusion

-

These studiles indicate that it 1s possible to use a flame-
bonded batting to reduce the weight and labor costs of clothing
and mitten insulating layers; however, they give no information
about the new material under conditions of actual wear.

F. Continued Investigations

Investigations to determine the performance of flame-bonded
materials, both with and without minimal rows of stitching, have
been ‘nitiated. The most promising material will be subjected
to a field test to ascertain its continued durability and comfort
as compared to the present stitch-type batting.



Figure 6. Experimental Mitten Insulating Layer, Overedged

Figure 7. Experimental Mitten Insulatlng Layer, Sewn
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