Oct. 24, 1939. F. B. VOEGELLI 2,177,586
FABRIC AND PROCESS FOR MAKING THE SAME
Filed Sept. 21, 1938 2 Sheets-Sheet 1

/II'FI?I L'.'I"l

e
] _- Il! _\qm o -mlm -/- i ,\\“ = N

|= :/Il/l : :/ : :
/.I Nl

-

l/l Ill I’lll l/l n )
. :/lll A/ =/Ill En I;I : :
/ll’ll ll/ll

W/mIN WElN & w/al l;! .
s S ] ’\\‘\\\ )
/ml ’lllll:: ll:: u
' !/-I i /mlw
T RN W/ \-
/lll lill; :/ll I : :

=)

Fos /III’I/IIII’I
o] !<!\L! z.v- W w/u &AlE wale e
D /l

INVENTOR.,

Byﬂ°ederick B. beelé
43,&«4,/ " *%ORNEYS




Oct. 24, 1939. F. B. VOEGELLI 2,177,586
FABRIC AND PROCESS FOR MAKING THE SAME
Filed Sept. 21, 1938 2 Sheets-Sheet 2

::,.. 5. TTﬁ B.

/5
n/a ll/ll [ "“‘ii LT 4
/m rltll: : mlnws ~ 16

Y/ .\\\\ S

i I/III I/I R

SR W

’II“’I!

: MR
;ll /Il.

1 - 5 ]
8 19 L2
22
-
INVENTOR.

I"ledel ick B. Vbe/aelz
@&"" | ., Dusce A/'(FK)RNEYS




- 60

Patented Oct. 24, 1939

UNITED STATES

2,177,586

PATENT OFFICE

2,177,586
FABRIC AND PROCESS FOR MAKING THE
: SAME

Frederick B. Voegeli, Mansfield, Mass.
Application September 21, 1938, Serial No. 230,910

6 Claims.

This invention pertains to a novel fabric and
to a process for making the same, and more par-

ticularly to a fabric having a relatively large bulk

(. e., occupying a relatively large space) per unit
5 weight of the fabric, and to a process for manu-

facturing such a fabric.

It is often desirable to have a fabric in which
the bulk is large for the actual body of the ma-
terial, i. e., the number of threads per inch mak-

10 ing up the fabric. Such cloth has many usex,
- such, for example, as for bandages, surgical
dressings (where absorbent materials are need-
ed); for curtains where non-transparent mate-
rial is needed which will not interfere with air
15 circulation and which is capable of easy drap-
ing; for summer wear such as in beach robes,
lounging robes, etc.; and also for blankets for
covering purposes and many other uses.

One of the objects of the invention is to pro-
vide an improved cloth having relatively large
bulk for the actual body of the material.

Another object is to provide an improved
process for manufacturing such cloth.

Other objects will be in part obvious and in
part pointed out hereinatter. )

In the drawings, which show views of several
modifications of cloth embodying the inventions
and which show the cloth in various stages of
manufacture,

Figure 1 is a diagrammatic view of a multi-
ply fabric at one stage in the process of manu-
facture;

Figure 2A ds a composite cross-section there-
through taken on lines A, B and C to show the
weft threads of the top, intermediate and bot-
tom plies, respectively;

Figure 2B is another composite cross-section
therethrough taken on lines D, E and F showing
weft threads of the plies in the same order as
shown in Figure 2A;

Figure 3 is a magnified plan view taken from a
photograph of a fabric embodying the invention
‘and made in accordance with the process em-
‘bodying the invention and showing the cloth of
5 Figure 1 at a later stage in the process of manu-
facture;

Figure 4 is a magnified sectional view taken
from a photograph of the material shown in
Figure 3;

Figure 4A is an enlarged diagrammatic view
of a cross-section of the cloth shown in Fig-
ure 3; :

_ Figure 5 is a diagrammatic view of another
multi-ply fabric at the same stage in the process
of manufacture as shown in Figure 1 but woven
differently from that shown in Figure 1;

. Figure 6 is a composite cross-section of the
fabric shown in Figure 4 taken on lines A, B
and C of the warp threads of the top, interme-
diate and pottom plies respectively; -
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Figure 7 is a magnified plan view taken from
a’ photograph of a fabric embodying the inven-
tion, the fabric being the same as that shown in
Pigure 5 but after further processing; and

Figure 8 is a diagrammatic view of another
fabric in the same stage of the process as that
shown in Figure 1.

Corresponding reference characters refer to
corresponding parts throughout the several views
of the drawings.

Referring to Figure 1, the cloth there shown is
what is commonly known as multi-ply cloth,
i. e, it is woven in such a way that a plurality
of plies are formed, the plies having common
selvages {0, and each of the. plies being tied to-
gether, as by warp tie-ins in the well-known
manner. This construction is shown in Figures
2A and 2B wherein there are three sets of warp
threads, I, 2 and 3, representing respectively the
warp of the top, middle and bottom plies. The
weft or filler threads of the respective top, inter-
mediate and bottom plies are shown at 4, 5 and
6, respectively. In the present embodiment this
cloth is preferably woven in such manner that
the tie-ins are made at regularly spaced points
as indicated at T in Figures 2A and 2B so that
in subsequent processing the various plies are
held together and support one another.

The fabric shown is a plain weave construc-
tion and is such that each ply has a relatively
large open.mesh structure. ‘Thus, each ply may
be formed of threads of from numbers 20 to 60
English or higher, and, for example, a construc-
tion of 12 x 8 threads per inch. - The yarn used
may have a normal twist in contradistinction to
a hard twist. For example yarn having a twist
of 4 to 4.5 D may be 17 2d, although higher or
lower twists may be used where desired. Thus
the open mesh in each ply has a width much
greater than the diameter of the threads.

This construction gives each ply a coarse and
loose character and the cloth in this stage has
relatively little body or bulk, and little solidity.
Although the plies are interlaced by the warp
threads, the construction is so loose the various
plies may slide slightly with respect to each other.
This renders the fabric capable of responding
to a subsequent contracting step in the manu-
facturing process becauise the construction is
such that the warp and filler threads are not
tied to each other, but on the conirary each warp
may easily move crosswise of associated weft
strands, and vice versa, to permit the warp and
weft threads to independently confract by loop-
ing at random.

The next step in the precess of formirg my new
fabric is to traat the fabric just described to pro-
duce a relatively large so-called “contracting” of
the warp and filler threads, the contracting being
produced in such a way that each warp and filler
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thread “contracts” independenily of the other
warp and filler threads, so that they all curl or
loop in different directions and out of the plane
of their respective plies to form a fabric that Jooks
and feels somewhat like terry cloth.

Thus by the term contracting, as referred to
herein, is meant that action which causes the
threads to assume looped or curled conditions
which are natural to the threads when exposed io
some medium that thoroughly wets the threads
such, for example, as hot soapy water, while the
threads are in an untensioned state.

In this kind of contracting each length of warp

between the adjacent filler threads is free to leave
the plane of the particular ply in which the warp
lies and to lcop or tend to loop, as shown in Fig-
ures 3 and 4. The same action or shrinking ap-
plies to the weft strands. The loose mesh con-
struction of the several plies permits this kind of

29 contracting because of the relatively long lengths

25

of the strand between the two adjacent cross
strands under which the strand passes as com-~
pared with the thread or strand diameters. Thus,
although the contracting effectively brings closar
together the crossing points of the strands in each
ply, it may not close up the fabric because of the
looped arid/or crinkled nature of the threads be-
tween the crossing points and beczuse as to each
ply the crossing points may still be relatively far
apart, i. e, the effective meshes may still be rela-
tively large although covered by the random posi-
tions of the loops and erinkles of the warp and
filler threads.

Referring to Figures 4 and 4A, the loops and

* crinkles of the warp and filler threads of one ply

s

70
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extending into and contacting the loops and
crinkles of the warp and filler threads of adjacent

plies serve to give the fabrie thus formed greater.

solidity than that existing in the fzbric as shown
in Figure 1. . .
Thus this contracting converts the {ransparent
non-bulky and non-solid fabric shown in Figure 1
into a fabric which has a greatly increased bulk
or thickness, as shown in Figures 3 and 4. The

:resulting fabric also has an appreciable bulk for

the relatively light body of the fabric. Further,
the fabric is soft and relatively solid. In this way
cloth having these highly desirable characteristics

or properties is formed inexpensively because of

the small amount of bulk and because the loose
construction of the various plies makes possible
obtaining such contracting as déscribed with only
normally twisted thread and without the need of
threads having a higher. twist.

" One satisfactory method of producing such

contracting of the fabric as is<desired is by the
known method: of agitating the cloth in a.hot
water bath containing among other ingredients

soap. - This may be carried out in a closed con--

tainer partially filled with the hot soapy water,
the container being mounted for agitation on

suitable shaking “apparatus or rotary motion

which causes the cloth to slap against the sides of
the container under the weight of the cloth. Due
to the kind of loose construction of the fabric, as
above described, the warp and weft threads, even
though having only normal twist, contract at will
to loop as shown in Figures 3, 4 and 4A, and in so
contracting produce the above described buky
fabric. Such treatment causes a resultant overall
contraction of the cloth, as shown in Pigure 1, of

“at least 30%. .
After the cloth has been thus treated it is dried
In such a manner as not to remove the contract-

ing'produced by the above described process.

2,177,586

With reference to the construction of the fabric
discussed in Figure 1, the number of threads per
inch in each ply may be reduced, but as they are
reduced it may be desirable o inerease the num-
ber of plies ic maintzin about the same body or
iotal number of thredds per inch in the cloth. Or
if it is desired to further increase the bulk of the
finished cloth and at the same time fo increase
the number of threads per inch of the cloth, the
number of plies may be increased without increas-
ing the number of threads per inch in each ply.

And contrariwise, if desired, the body of the
fabric may be increased by increasing the num-
ber of threads per inch in each of the plies of the
fabric as shown, but the amount thai the threads
Ter inch can be inereased is limited by the open
mesh construetion reguired in the coniracting
operation to permit the warp and weft threads to
assume their loose looped or kinked positions, If
the mesh consiruction is made too close the warp
and weft strands instead of contracting, as de-
seribed, simply shrink slighily in straight paihs,
being held in the plane of the fabric by the weave
construction. Thus the consiruction of threads
per inch with respeet to the diameter or count
of the thread cannot be changed to the point of
preventing the formation
strands as abbve described.

Further, the weave may be varied in the several
plies; thus, for exampie, i may not be necessary
to use as many filler threads in the intermediate
plies as in the outer plies io reduce the cost of
manufacture, or use more warp threads to in-
crease the bulk and give greater production of the
loom. The weave may thus be varied sp long as
it is not of such a character as to prevent the
random looping of the threads as above described.
Further, the weave may be varied when desired to
Hoat the warp threads on either side of an inter-
mediate ply, the warp threads being tied in as

~shown in Figure 5.

Referring to Figure 5,
other embodiment of the
multi-ply cloth is woven
In this modification the
12 and 13, are repeatedly tied in. only at spaced
intervals by the weft threads 14, IS and 16, o0
form what might be called intermediate selvages
generally indicated at 17. With this construc-
tien the cloth has more. solidity and the warp
ihreads are held in a more nearly-aligned posi-
t;;(m during the subsequent contracting opera-

When this fabric is subjected to the contract-
Ing action, as above described, the resuiting cioth
has a ribbed appearance, as shown in Figure 7,
the raised parts of the ribs being indicated at
30 and the valleys at 31. The ribbed appearance
may be varied as desired by varying the spacing
or width of ithe selvages. : T

Referring to Figure 8 there is shown another
modification of a multi-ply fabric which may be
contracted as described. In this fabric the vari-
ous plies are tied together by leno warp threads
18, I8 which tie in along spaced paths some. or
all of the filler threads 28, 2i; 22. These leno
threads may be used to control the amount.of
contracting .as above ' described. - Thus, leno

there is shown ‘an-
invention in which the
in a different manner,

’ threadshavinganhightwistmaybeusedto aid

in causing greater

contraction, or medium twist
leno threads my be :

used to limit the natural con-

of the locse isops of the

three sets of warp, i1,
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twist may be used- {o still further limit the
. batural gpniraction. Furthermore, these leno
threads may be used

when desired in the selvage.
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formed curing weaving between portions of the
fabric to.prevent undesired crinkling of the sel-
vage during the contracting of the body of the
fabric. .. ,

Fabric such as shown in Figure 8, when sub-
jected to the contracting action above described
results in a cloth which also has a ribbed ap-
pearance suc(h as that shown in Figure 7, and
the ribbed appearance may be varied by varying
the application of the leno threads and the twist

- of the leno threads used.

15

Cloth embodying the invention and made in
accordance with the process is particularly

_adapted for bandages and for surgical absorp-

tion pads, The highly porous nature of the cloth
makes it permeable. The looseness of the thread
construction plus the fact that it has had the
hot soap and water treatment as well as treat-
ments which result in the extraction of foreign
materials, such as sizing, as well as materials
naturally contained in the fibres (which materi-
als it is desirable to remove for the production
of nearly pure fibre) and the fact that the cloth
is made from yarns of normal twist, renders the
threads highly absorbent and soft Hard twists
result in wiry cloth.

As various embodiments might be made of this
invention, and as various changes might be made
in the construction herein described, all with-
out departing from the scope of the invention,

it is to be understood that all matter herein set

forth or shown in the accompanying drawings

- is to be interpreted as illustra,tlve and not in a

40

limiting sense.

I claim: )

1. As an article of manufacture, a fabric hav-
ing a large bulk per unit of weight, comprising
at least three plies having common selvages,

formed from cotton thread having a normal

twist of from about 4 to 4.5 and from threads
of numbers from 20 to 60, the construction of
each ply being approximately 12 x 8 threads per
inch, and the plies being interwoven only at
spaced intervals with respect to each other and
individual threads of the respective plieS being
independently looped out of the planes of the
plies in a random manner and intermingled with
looped threads of adjacent plies to give the cloth
& bulky solid expansive characteristic.

2. As an article of manufacture, a cloth hav-

ing a large bulk per unit of weight, said cloth

comprising a plurality of plies having common

- selvages and being interwoven at spaced inter-

vals only and woven principally from light cot- -

ton warp and weft threads, said “warp threads
being of substantially equal length ahd said weft

. threads being of substantially equal length, and

the arrangement of the warp and weft threads
in each ply being of open mesh weave and being
characterized by individual random looping of
the threads out of the planes of the respective
plies caused by the threads tending to assume a

. naturally less twisted condition while wetted

-and untensioned, and the construction of said

plies being so loose as to permit and facilitate
said looping produced by said wetting treatment.

- 8. As an article of manufacture, a cloth hav-
ing a large bulk per unit of weight, said cloth
comprising a plurality of plies having common

.selvages and being interwoven only at spaced -

intervals and woven principally from light cot-

-ton warp and weft threads of normal twist, said

- _/Warp threads being of substantially the same

3

length, and the arrangement of the warp and
weft threads in each ply belng of open mesh
weave and being characterized by individual
random looping of the threads out of the planes
of the respective plies to form a solid bulky
cloth, and the construction of said plies being so
loose (in the neighborhood of 12 x 8 threads per
inch) as to permit said individual looping of the
threads. ’

4. As an article of manufacture, a fabric
formed from a grey cloth woven principally from
light cotton warp and weft threads of about
normal twist and comprising a plurality of plies
having common selvages and being interwoven
only at spaced intervals, and the warp threads
thereof being of substantially equal length and
each of the plies being of a plain open mesh
weave and having a loose construction such that
individual threads thereof may be looped out of
the planes of the plies by contracting the grey
cloth by the applcation of hot soapy water while

"in an untensioned condition; said fabric being

characterized by the fact that the warp and weft
threads of the plies are so looped, some of them
extending from the planes of their respective
plies into the planes of the other plies and inter-
mingling with the looped threads thereof and
some of which, in addition to those extending
into and intermingling with the looped threads
of adjacent plies, are looped over threads of ad-
jacent plies, so as positively to tie the pHes to-
gether.

5. The process for manufacturing a cloth hav-
ing relatively large bulk in comparison with its
body, comprising weaving a plurality of plies from
cotton yarn having a twist of from 4 to 4.5 and
from numbers which may vary from 20 to 60,
the plies each being woven in a plain weave and
each ply having a grey cloth construction of ap-
proximately 12 x 8 threads per inch, the plies
having common selvages and being interwoven
only at spaced intervals with respect to each
other, subsequently subjecting the cloth thus
formed to a hot soapy water bath to contract
the fabric by causing the individual threads of
the respective plies to.independently loop out of
the planes of the respective plies and to inter-
mingle with the threads of the adjacent plies to
increase the bulk and solidity of the cloth, and
sebsequently drying the cloth thus contracted
in such manner as to leave the loops in the
threads in the final product.

6. A process of manufacturing a cloth having
a large bulk per unit of weight which comprises
the steps of weaving a plurality of plies from
light:-cotton warp and weft threads of about nor-
mal twist, said plies having common selvages
and being interwoven only at spaced infervals
and the warp threads thereof being of substan-
tially the same length, each ply having a grey

cloth construction of open mesh weave and suffi-

ciently loose that in a subsequent contracting
operation the indlvldual threads thereof may
loop out of tne plane of each ply, subsequently
subjecting the cloth o a water treatment while
untensioned to wet the threads thereof to release
their natural tendefiey to loop to cause them in-
dlvidually to loop out of the planes of the re-
spective plies and contract the fabric, and subse-
quently drying the cloth in such manner as to
leave the loops in the threads in the final
product. :
FREDERICK B. VOEGELI.
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