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a common plane, compactmg said woven webs, anc onng
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Ward J Burkholder, Houston, Tex., assrgnor to Dlamond
slkl:h Company, Cleveland, Oluo, a corporatron of
elaware. .

Apphcatlon December 3, 1956, Senal No. 625,816
1 Clanms. (Cl. 154—76) :

Thrs invention' relates to: art1ﬁc1a1 or 1m1tatxon ur-hke-
materials’ and it relate§  more

ufacture of said ‘materials;

- Several’ methiods have heretfofore- been descnbed for
the. preparatron of imitation’ furs-but -none, prior to this
invention; -hds- resulted in a “fiir siibstitate possessmg the
physical make-up or’ structuié of’ natural furs:

Fur—bearmg ammals have two dlstmct types of halr

particularly’ to-a novel '
combination- of steps constltutmg a process for the man- :

: fur can’ be a. loosely twisted" muItlﬁIament yarn ‘of! hlgh
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coat “and” generally ta 'protect the underfur'from matting .

and” wear; “The uriderfur ¢onsists . of * soft: downy fibers

shorter” than  the guard -Hair and’- is* finé’ and- closely

packed THé- underfur* serves as msulatlon and to: grve‘
warmth ‘to"thé” animal during’ cold* seasons. -

It is'an’ object: ‘of this -invention' to. prepare artxﬁclal
fur-hke matérials by a -novel combination-of process’ steps

-A further object ‘of “this ‘invention 'is: the- preparation
of artificial fur-like matenals in- aconfinuous method by
a Series of novel process steps to be descrlbed more fully
heremafter
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- tablé; or* mitiéral fibérs' such-‘as wool,

" lose" acetate,.
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Accordmgly, the 1nvent10n relates to a’ method of ‘man-

ufacturing ‘artificial: furilike: matenals ‘which comprlses
the eps of arranglng a plurall 3
‘with theu_' w1dths m a substantrally Ve cal

said’ co-planar édpes in ‘a-backing and treating said*woven
webs 1o Temove. the warp therefrom By the: process’ of
: o amﬁcxal fur—hke

of fiatdral firs.,
S n, manufacturmg ‘a’ substitute” far' in- accordance with
this ilivention, two. fabrlcs are first woven' to simulate the
T nd the guard- fur ‘of the, natural ‘far.: In: this
connectlon, the fibers or yarn employed. in” wéaving' the

off woven webs-of vary:
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. warp"fibers

resilienicy: of one' chiemical composmon, and" the ‘weft of

- the: guatd- -hair fabric'can’ bé*a’ monofilament of less resil-
* iency-and: of ‘entirely* different’ chemical composmon, SO’

long ‘as both'materials: are substantrally unaffected by: ‘the:

. treatment’ which-is- later -employed - to- remove. the’ warp

‘When- it i§ - desired to:simulate’a natural fur-only in
durability “and’ wdrmth;- the choice  of - fibrous: ‘materials
for: the weft of the guard hair' and underfur is consider~
ably broadened Thus the weft of the guard-hair and

~underfir can be of either the- same’ fibrous material in’

different- fortits ‘or they can be- of different fibrous: mate:
rials. As an exainple; the-weft of the guard-hair ‘can be
‘& 1iylon-monofilament of’ relatively’ ‘large. diameter” while
the: wefi-of ‘the underfur fabric can:be'a ‘shorter. multi-

~ filament" nylon-yarn of loosely. spun construction. "On the.

other: hand’ the weft material for the, guard-halr can' be
a nylon monoﬁlament while the weft matenal for- the
underfur fabric-can-be made: of wool yarn. - The inven-
tion also contemplates ‘that’ the’ ﬁbers employed forming :
16 W - fabric. can: be of “heterogeneous  multi-
-yarns comprlsmg ‘fibers' of nylon, wool,
as 1s welli known'in’ the art,’ From the foregoing; it
w1ll be- apparent that' this” invention is mot restricted’ to
-any" particular type - of ﬁbrous ‘matérial.’ In practlce,

. therefore, the ‘physical: propertles -of any'kind of fur can

Be' determined . and with- “sitch - knowledge the proper
natural’ of synthetrc fibers can be chosen'to form ‘the weft
of ‘the woven fabric:, ‘The" choice’ of ‘matural-or synthetlc
ﬁbers sy of” course, broad and” can'm ‘ude animal;; vege-
silk, cotton, flax;
glass ‘as-well as any’ ‘of the various synthet1c -fibers: avail-
able commercrlly and manufactured fronsuch as cellu:
polyvmyl ‘polyamide; poly~
ethylére; polyester, and’ the like- materials:

“The, warp of the. fabnc consists ‘of any’ sultable fiber
or material that can be treated either physrcally or chem-
ically’to remove' it from’ ‘the’ woven fabric.. Tt is impor-
tant and” necessary that the weft fibers be re51stant to any
{ireatment, ie. , either chemical or physrcal to which- the

thié* invention” contemplates that the’ ‘weft fibers  of the
woyen fabric, after the removal of the warp ﬁbers, be-

- come the upnght “hair of the underfur dnd guard-hair

fabric are. sélected according to’ the partlcular fur desired.

This. is accomphshed by a knowledge or. study‘-of - the
‘physrcal andf chemical propertles of the natural fur-to be
simulated; W1th krowledge’ ‘of the propertxes ‘of ‘the
natural ‘fur it is then Becessary to’ choose or select & fiber
or. yarn that. closely simulates: the properties of the’ natu-
ral. fur,. The particular. fiber. or yarn’ selected” is then
employed to, form, the weft of ‘the, fabric ‘to‘be-woven.
The: warp. ‘matérial, i.e., the. fiber or, yarn'to be employed
vm .-weaving. the fabnc, is then' selected’ from matenals
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that. are. known - to be . capable of” bemg “treated- tos dis- 7

- solve, : decompose, or disintegrate. the: fiber, by the: apph-
cation of a chemical, chemical solution, or other physmal
-chemieal,, or- mechanical treatment,

- Having.thus. selected the weft and’ warp matenals, the
fibers-are then woven, into a "fabric as. mentloned’above,
ey . into: a- guard-hair; fabric. and an underfur;fabric..

Tt will; be, appreciated that.in. smulatmg a natural far -

the fiberr selected- for. the, guard- ~haijr.-and., the: underfur
-gatu: be: of;: different . physical .and. chem,xcal structure.
Accordmgly, the weft of the fabnc constxtutmg the under-
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of the artificial’ fur-like product.: Accordmgly, the warp
‘woven fabnc can be selected from any’ matérial
d a diliite acid* or base or
‘other chemxcal solution ‘that wrll"_ ot affect, the weft of
‘the woven. fabrlc Thus, the warp; can be made of a

soluble matenal such as polyvinyl alcohol or casein pro-
vided; of couise,, that the. weft ﬁbers are unaﬁected by
either & dilute. acid or water,

Tt'is realized thdt many fibers that are aﬁected by a
chemical reagent for .example,. a. dilute acid or base ‘or
-are soluble in water, can be. ‘chemically treated to:render
‘theim, resistant to such reaction, .Accordingly, if desued
the weft materials can be treated to render. them' resistant
to chemical réactions; while. the warp is left untreated in
order that it:canibe exposed 1o -such’ chemlcals and dis-
fsolved or. decomposed thereby. Tt is ‘apparent therefore,
that it is necessary that.the fibers chosen for the weft and

‘warp of the.fabric be.of such’ a nature that either. chem-

ical.or. phy51cal treatment will dissolve or décompose the
warp. of. the. woven . fabric. while. leaving. the weft fibers
substantially. unaffected: in. the woven fabric. -~

In a. preferred embodiment ‘of this" invention,. two
woven ‘fabrics. of different widths and consisting of dis-

} ,tmct types of weft fibers.and of a soluble or decompos-

.able, warp.or filling material ‘are prepared by cutting the

: ,fabrlc perpendrcularly ‘to. thé_weff to form._.tapes of

widths correspondmg to the desired length ‘of the under-

¢ subjected”" It should” be; understood that
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fur and the guard-hair fibers. The underfur tapes are
the smaller width materials in order that the finished
product will have the physical structure of natural furs.

A plurality of- underfur-and guard-hair tapes are then:

arranged so that their width is in a vertical position and
are placed in alternating arrangement, i.e., an underfur
tape is sandwiched between a layer or web of guard-hair
tape. . The number of tapes arranged in such laminar
. fashion. is not critical and will depend :either on the
width. of the strip of artificial fur desired and/or on the
size of the apparatus used for carrying out the manu-
facture of the artificial fur, After lamination of the
tape in the manner aforedescribed, a suitable resilient

10

or pliable' permanent backing containing an. adhesive -

composition and the like, is applied to one side, i.e.,
the lower side of the-edges of ‘the tape. In applying

the permanent backing, one edge of each upright. tape.

or web is positioned so that it lies in a common plane
with the corresponding edge of all other tapes. This
arrangement is necessary since the shorter width woven

web, after removal of the warp or filling of the fabric.

is to become the shorter downy fiber of the underfur,
while the longer width woven web fibers will be the
guard-hair of the simulated fur. The backing, with the
lower edges of the laminated woven web anchored there-
on, is next. treated to set or harden the binder or adhe-
sive material. The fur-like structure, after this treat-
ment, is then passed to a suitable container or vessel
where the woven fabric is treated, e.g., with-a chemical
solution, to dissolve, decompose, or remove the warp.
The artificial fur after this treatment is thus seen to
consist of long guard-hairs and shorter underfur hairs
consisting of the weft fibers anchored to a suitable perma-
nent backing simulating the skin of the natural fur.

Any suitable material can be used for the backing of
the fibers. Thus, the backing or binding material can
be of a thin soft pliable nature, for example, soft rubber,
plastic, and the like. The backing can be reinforced,
for example, with loosely knit fabric. The backing and/
or the edges of the vertical webs, as heretofore indicated,
can be treated with a coating or adhesive, for example,
a vinyl plastisol so that the ends of the fibers become
embedded thereon. '

A more complete understanding of the invention will
follow from a detailed description of the accompanying
drawings wherein;

Figure 1 shows an enlarged view of a woven fabric
being slit perpendicular to the weft fibers i in accordance
with this invention. )

Figure 2 is a diagrammatic plan view of a packmg
table depicting the general sequence of operatlons in the
method of this invention.

In the drawings, Figure 1 represents an enlarged view
of a woven fabric 1 consisting of a soluble warp 2 and
an insoluble weft 3. The fabric is mounted, for example,
on a moving belt on a suitable structure (not shown)
and is moved in the direction indicated by the arrow
towards a rotating blade 4 positioned so as to cut or
slit the fabric in a direction perpendicular to the weft.
If desired, two additional rotating blades 5 and 6 can
be positioned to cut a narrow strip from each edge of
the fabric as indicated. This trimming operation is not
necessary, however, since the webs or tapes 7 can be
fed directly to a packing table or wound on rolls or spools
as will be described more fully with reference to Fig-
ure 2.

In Figure 2 there is shown a general and somewhat
fragmentary plan view of an apparatus suitable for carry-
ing out the steps of this invention. In the drawings,
10 represents generally a packing table consisting of
various moving belts and rollers to be described more
‘fully below. Strips or webs 11 and 12 of two different
widths representing the guard-hair and underfur and
prepared as described above, are fed to the packing
‘table as indicated. The woven webs can be taken directly
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from the cutting machine or machmcs as descrlbed in
Figure 1 above or can be taken from rolls or spools.
The webs are arranged so that the guard-hair webs 11
are placed adjacent to the underfur webs 12 so that they
constitute plurality of alternating webs of different widths
as indicated by numeral 13. In order that the webs
can be fed edgewise, e.g:; so” that the wefts are in a
vertical position, they can be turned. through an angle
of 90° by a reed indicated generally at 14. The webs
of “woven fabric .after being -fed with. their -wefts in-a
vertical position are conveyed by a moving belt 15 travel-
ing at the speed of the feed rate and moving in a direc-
tion indicated by the arrow. Side belts 16 are provided
to compact the web to the desired degree of contact
and travel at the same speed as the conveying belt 15.
It should be mentioned that the moving belts 15 and
16 can be driven or actuated by any suitable power
or variable speed driving means (not shown).

The side belts' 16 which-keep. the sandwiched stnps
or webs compressed move across to a second moving
belt indicated generally at 17, traveling in the same. direc-
tion as belt 15 as indicated by the arrow. Provision is
also made at 18 for a constant tension mechanism in
order to keep the side belts 16 at the desired tension
and thus control the compactness of the web. Moving
belt 17 can be suitably constructed of a metallic mate-
rial or other heat conductive material.

The posmon indicated generally at 20 is where a
suitable backmg or binder. material is fed to and carried
by moving belt. 17. The movmg belt 17 is preferably
heated from its undersurface in a heating zone indicated
at 22, At pomt 20, a vinyl plastic sheet reinforced
with knit fabric is-lightly coated on the fabric side with,
for,example, .vinyl plastlsol by any suitable means, €.,
a brush or a coating roller (not shown).and is fed with
its coated side up to a heated belt so that it lies between
the oncoming web and the moving belt.

Before the laminated fabric webs reach the heated
belt and coated plastic vinyl sheet, however, a plastisol
applicator or roll .21 positioned between belts 15 and
17 applies a coating of vinyl plastisol to ‘the edges or
root ends of the moving web. The roller preferably
travels in the same direction as the web, but ‘at a higher
speed so that the ends of the fibers are scrubbed with
the -plastisol. If desired, the.roller can. travel in a
reverse direction at any appropriate speed to accomplish
substantially. the same object.

Upon contact of the edges of the web fabric with the
heated vinyl plastic sheet backing, the fibers are em-
bedded or anchored in the material, i.e., they are fused.
The moving belt 17 then carries. the materlal to a cool-
mg section. indicated at 19 where the bindér or adhesive
is set or hardened. The final step in the process con-
sists. of passing the fur-like material to a constant feed
takeup device into a suitable vessel or. other apparatus
(not shown) .to cause. dissolution or decomposition of
the warp fibers in the laminated web. After this the.
material can be dried and treated, i.e., brushing to re-
move any material remaining loose on the weft fibers.

From the above description, it will be realized that
the fibers remaining on the vinyl plastic sheet are the
weft fibers of the thin strips of woven fabric. By virtue
of having arranged the webs prlor to feeding to the pack-
ing table in alternatmg fashion, i.e., having arranged the

_strips of varying width so that each layer of underfur is

sandwiched between a layer of guard-air there is ob-
tained a product sxmulatmg a natural fur with guard-hair
and underfur.

Having thus described the preferred embodiment of
this invention, it ‘will be understood that various modifica-
tions can readily be' made without departing from its
true spirit.. Thus, it is apparent that the continuous
method of preparing a fur-like material can be modified
so that the individual hairs or fibers of the laminated fur

can be: (1) of different lengths, (2) different diameters,
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(3) mono- or multi-filament yarns or threads or both,
(4) different colors, and -(5) of different chemical and
physical structure. :

It should also be understood
has been described ‘with réference to -substitutes  for
natural furs that it is applicable to the manufacture
generally. of fur-like materials, i.e., the fur-like physical
structure consisting of an underfur and guard-hair. Thus,
where it is desired to simulate natural. furs.only in
warmth and durability as mentioned heretofore and not
appearance, the choice of fibers can vary quite widely
with regard to color, chemical properties, physical nature
of the fibers, i.e., mono- or multi-filament yarns or both.

Resort may be had to modifications and equivalents
that fall within the spirit of the invention and scope of
the appended claims. i )

‘What is claimed is:

1. A method of preparing an artificial fur which com-
prises the steps of forming a plurality of woven webs of
varying widths, arranging said webs so that shorter weft
webs are interposed between longer weft webs, compact-
ing said webs with their widths in a vertical position,
applying a backing material to one side of the lower ver-
tical -edges of said webs, -anchoring said- edges to-said
backing material and thereafter dissolving the warp fibers
from said woven webs. : S

that while the invention

: 6 ’
4. A method. of preparing .an artificial fur-like ma-

. “terial which comprises the steps of forming a plurality of

10 .

woven webs of alternating longer and shorter width webs,
laminating the wefts with one edge of each ‘web in.a
plane common to the corresponding edge of the other
weft, anchoring said co-planar edges in a backing ma-
terial and dissolving the warp from the woven webs.

.'5."A method of preparing an artificial fur-like ma-
terial which comprises the steps of forming a plurality

‘of woven webs of alternating longer and shorter width

webs, laminating and compacting said webs with one edge
of each web in a plane common to the corresponding

_edge of the other web, anchoring said co-planar edges in

“ a-permanent backing and dissolving the warp fmm said
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webs. : : :

6. A method ‘of preparing “an artificial. fur-like ma-
terial which comprises the steps of forming a plurality
of woven webs of varying widths, compacting said woven
webs so as to form a plurality of woven webs of alter-

nating. longer and shorter width webs, applying a pliable

backing to the lower edges of said web, anchoring said
edges to said backing to produce a permanent attach-

. .ment to said edges and dissolving ;he warp from said

25

2. A method of preparing an artificial fur which com:-

prises the steps of forming two woven fabric webs of
different widths, a longer width fabric to serve as the
guard-hair and a shorter width fabric to serve as the

underfur, laminating said woven webs so as to form a.

plurality of woven webs of altérnating longer and shorter
width webs, compacting said woven: webs with their
widths in a vertical position so that one edge of each web
is in a plane common to the corresponding edge of the
other web, anchoring said co-planar edges in a binder and
thereafter dissolving the warp: from the ‘woven webs.
3. A method of preparing an artificial fur-like material
which comprises the steps of arranging a plurality of
woven webs of varying widths with their widths in a
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substantially vertical position and with the lower edges of

said webs lying in a common  plane, compacting said

woven webs so as to form a plurality of woven webs of
_alternating longer and shorter width webs, anchoring said

co-planar edges in a backing ‘and dissolving the warp
from said webs. :

web.

7. A method of preparing an artificial fur which com-
prises ‘the steps of forming two woven fabric: webs hav-
ing -alternating longer and shorter width -webs, one a
guard-hair and the other an underfur, forming a plurality
of said woven fabric. webs by interposing an underfur
web between the guard-hair webs, compacting said woven
fabrics with their widths in a vertical position, anchoring
the lower edges of said woven webs to a permanent back-
ing and thereafter dissolving the warp fibers from said

“web. S » _ ~
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