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1

This invention relates to the use of adhesives
in the manufacture of pile fabric floor coverings
of large area made of assembled smaller pieces,
and its object is to frayproof the cut edges of such
fabrics and to secure such edges together by
adhesive tape seaming in a manner which' is
especially adapted for use.on the common com-
mercial types of Axminster, Wilion, Brussels,
tapestry or velvet pile fabric floor coverings avail-
able on the market, ' ' ‘

The use of adhesives for these PUrposes has
presented problems which, so far as we gre aware,
have not been answered despite extensive efforts
by others in this field .and. in other unrelated
fields such as in “flat fabric adhesive jmpregna-
“tion with thermoplastics. ‘The. probléms here
essentially are that the adhesive of the tape,
which should be thermoplastic to avoid the hours
of drying itime involved in the use of solvents,
must not be susceptible:to & ‘eold flow that will
let the seam yield and part even when the flcor
covering is lald {nder tension. The tape mush,
of course, be SO strongly adhered to fhe TUE OF
carpet backing that it will hold - during tong
periods of service, to which end the tape adhesiveé
and the adhesive previously applied to the back-
ing for frayproofing must bond firmly and per-
manently. This vequires thab the frayproofing
adhesive also he thermoplastic so that it is sof-
tened by the heat tised in applying the thermo-
plastic tape. ' ‘ ’

Where the floor covering is of the usual sort,
having the loops of the pile tuits concealed within
a, densely woven backing struecture, the use, for
frayproofing, of ‘adhesives that liquefy chiefly by
heat rather than by solvent is slso dacidedly ad-
vantageous because It avoids the arduous task of
evaporating large quantities of sotvent from
within the '

dense backing structure wiich the
adhesive must permeate to reach and secure the
tuft loops. Bubt the use of thermoplastics pre-
sents a difficult problem of achieving the degree
of penetration needed. When the usual. Axmin-
ster, Wilton, Brussels, tapestry or velvet floor
covering -is viewed from the back the pile tuft
loops ars entirely invisible and the backing fahric
which conceals them and which the adhesive
must penetrate to reach and secure them is tightly
compacted and seems impenetrable. The use of
pressures of the sort commonly employed to effect
impregnation of fiat fabrics with fhermoplastics
cannot be used on & pite fabric backing because
the pile is yesilient and would yield and be crushed
before any substantial pressure could be applied.
Furthermore, €Ven if penetration of adhesive
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‘through the backing

could thus be effected, its
pefore the adhesive reaches

flow must be stopped ve ret
' thus stiffens the upstanding

and impregnates and
portion of pile tufts.
" The object of our invention is to solve these
problems. We have done 50 by the provision of
the adhesives and treatments herein disclosed for
frayproofing and tape seaming by which the back-
ing of the floor covering can be impregnated in
the desired limited amount regardless of its con-
struction so that the subsequently cut edges are
effectively frayproofed and a pair of such edges
when abutted are joined in an adhesive seam
that is strong and enduring, Y o
In the drawings:
Tig. 1 is a plan view, as seel from the back, of
a pile fabric floor covering of “commercial velvet
to frayprooﬁng, partly broken away
to show the pile joops that are concealed pbeneath
the backing fabric. = ’ o
Fig. 2 is 2 vertical
of mig. 1. - ' ;
“Figs. 3, 3a and 3b are progressive vertical sec-
tions showing the marnner in which we impreg-
nate the fabric of Figs. 1 and 2 with adhesive
indicating the"appl'ication'pf adhesive in- film
térm and showing the manner in which he ad-
hesive is caused to melt and seep through the
hacking to and !

section along the line 22

around the pile loops, put not far
enough to reach and impregnate and thus stiffen
the upstanding porticn of the pile tufts. ’
Fig. 4 is & vertical section showing two strips
of fabric treated as above, designated A and B,
ve Been cut and assembled with “cut
edges abutting and with adhesive tape superim-
posed.  The application of heat has resoftened
the backing impregnating' adhesive and softened
the tape adhesive, causing them to bond fogether.
Fig. 4a shows the finished seamed fabrics, right
side up, with arrows indicating the direction Of
tension on the seam when the floor covering is
subsequently installed wall to wall in & room.
Fig. 5 shows a “modification of the fabric
Whe'rem the pile loops are carried through the
packing fabric, a part of the surface of the back-
ing being uncoated and the remajnder coated.
Referring to the drawings, the fabric of Figs.
1 and 2 is composed Of “warps 3 and 8, wefts 1 and
2, and pile tufts 4 looped about Wefts 2. 'The
warps and wefts form 2 packing fabric within
which are concealed the 10008 {0 of the pile tufts.
For 'eﬁective‘frayp_i"OOﬁng these component parts
must be secured togethex.' The pile loops must
be secured to the wetts and preferably also to the
warps which they contact. o
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3
The adhesive which we employ for frayproof- velvet pile fabric floor covering), determined in
ing has as its chief Ingredient a thermoplastic accordance with “Tentative method of test for

binding agent, breferably certain resins to be softening Doint—Ball angd tapered ring appa-
described, which not only secures the component ratus,” A. S. T. M. designation: E28-397, Whe_re,
barts of the fabric against fraying when cut, 5 in the appended ‘claims, the term “softening

but which alsg unites effectively with the adhe~ point” is useq it means the softening point ag
sive of the tape later to be applied and is sof- determineq in accordance with thig method of
tened by the heat employed in applying the tape. test.

When the fabric is of the sort above described We have found a number of adhesive compo-
the adhesive also includes, compounded with the 10 sitions that will satisfy these requirements. For
binding agents, certain ingredients which we exXample, we may employ the following ingredi-
shall refer to ag plasticizers and liquefiers. The ents in parts by weight:
brimary function of the plasticizers is to impart Parts
bermanent fexibility to the binding agents ang Polyviny] acetate (Vinylite AVAR) _____ 10
avoid brittleness and stiffness after application, 15 Dibutyl phthalate .______~ """ "7
Secondarily the plasticizers impart added flyid- Diacetone alcohol (4—hydroxy-4-methyl—2-
ity to the agent at the elevated temperature of bentanone) _________ T T T 1.8

The polyvinyl acetate constitutes the binding
agent; the dibutyl phthalate is g rlasticizer, The
diacetone aleohol is the liquefier,

To compound these materials, we proceed as
follows:

The ingredients are cold mixed ang worked in
a Werner Pfleiderer mixer at about 7g° C. The
compound may be subsequently milled and esl-
endered. '

Our novel adhesive compounded as above de-
scribed may be applied in any suitable manner
such as holt melt or film form. We prefer the
latter and for ease in applying we calender the
materials, breferably during their compounding,
onto a carrier material such ag Holland cloth
or Cellophane having a surface which is substan-
tially non-ahsorbent to the adhesive ang readily
yields the adhesive when cooled to room temper-
ature, By using such g carrier material We ob-
viate soiling of the heating agent, preferably an
iron.

The iron which we employ may be a small hand
iron desirably weighing aroung 2 pounds per

tration on most grades of pile fabric. ‘Tf a higher g

fluidity without undye softness in the adhesive g

the resultant adhesive with substantially its nor. 30

mal strength, ‘
The thermoplastic adhesive must attain sufi-

cient fluidity ag the application temperature to

ing fabric weave under application conditions, g5

fabrics. These conditions are as follows:
The backing of the usual pile fabric floor cov-
ering will withstand temperatures ag high as 49

20.0" C., fo? a short p(?rjod of time, such ag 5 square inch. The thickness of the backing fah-
minutes, without charring, and lower tempera- ric averages 75 of an inch and for such thickness

tures can be withstood for .longer periodg. ’I.'he the adhesive film should be approximately 3/100
pressure used and the duration of its application of an inch thick to reach and embed the pile
must be limited to avoig crushing of the pile, 45 loops.

Although the amoynt, of crushing under a given As shown in Fig

adhesive 6 is applied, adhesjve side down, and
the iron 8 (Fig. 3a) at the temperature above
indicated laid on top of it. As the heat softens
the adhesive ang liquefies it, it begins seeping
ing, as shown at 20. The high fluid-

average grade of velyet carpeting will withstand, 50

per square inch,

"To expedite fabric impregnation with adhesive
it is desirable to use as short a dwell of tempera- ment, attributable to the bresence of diacetone
> for which reason 55 alcohol. This is a solvent for the binding agent

temperature and pressure, the compound is soft hecause of it. Under the
The adhesive which we employ should have -0 of the iron this softness increases to the
sufficient fuidity under the above conditions of point of very high fluidity or thinness so that the
temperature, bréssure and dwell to seep gown- 60 compound penetrates into the densely woven
wardly through the dense structure of the back~ backing and reaches the bases of the pile loops
1121% fabric %} reach an;li embed thte pile loops in as shown at 22 in Fig. 3b. During the applica:
adhesive, uring such impregna ion the ligye- i i i
fier wil] evaporate, Thereattes the adhesiys s pmn there is constant evaporatlon of the solvent,
cooled and becomes set and the carpeting will 65

seaming or other uses of .cut Di}e fabrics in ac- 7g the fluidity of the adhesive, when it' reaches the
cordance-thh the present mvenfnoz}. Dbile loops, becomeg insufiicient to cause it to flow

Extens_lve e€xperiments have Indicated that to down the pile and so0il it. The comparative cool-
be effective for this purpose the adhesive should ness of the pile coop.

r 0 perates with the loss of ligue-
have g softening point of between 85° C. and fier to prevent such excessive benetration.

140° C, (preferably about 100° C,, for an average 70 Upon removal of the heat source the adhesive
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is: allowed: to cool for a short time, after whichs
the: carrier 1T may’ e removed- as: shawn in Fig..
3h- and: the: fabric may immediately” be cut: and
handled without danger of fraying. For some
PULrPoOSeEs; such as: where: the eut hasibeen made:
to shape the: fabric to fit oddly-shaped fioor
greas; the fabric may be installed and: yseds with-
out further treatment, although for Better ap-
pearance Some sort: of edge: binding: or trimming
may: be employed:

In addition: to- the composition: above specif~
jcally’ described we: have found & number: of other
compositions that will satisty the requirements

of our invention and undoubtedly stil- further:

materials will- occur to- those: familiar with. the
principles of our inventiom. Thus, as & binding
sgent, we may employ, in place of the polyvinyl
acetate other types of thermoplastics such as
polyvinyl chloride;: polyvinyl acetals, polyvinyl-
idine chloride; mixtures or- copolymers: of these
thermoplastics.

As a substitute for the dibutyl phthalate other
known: plasticizers: may be employed such: as tri-
cresyl phosphate, butyl ricinoleate, dibutoxy
ethyl phthalate, ete.

AS g primary liguefier we may use in place of
the: diacetone alcohol other’ materials which are
good solvents: for. the ingredients of the plastic,
especially for the thermoplastic resin. Tts: boil-
ing range should be such that there will not be
a great. spread between the initial boiling point
and the end: point.

The vapor pressure of the solvent must not be
so high that it will evaporate appreciably from
the compound during mixing, calendering: and
storing under normal atmospheric conditions.
Yet the vapor pressure must not be sorlow as to
) prevent the evaporation of solvent from the film
under the applieation conditions. We have
found that best results are obtained with solvents
having a vapor pressure petween 0.5 and. 8.0 mm.
Hg at 30° C. and: an initial boiling point above
135° ¢. and an end point. below 200° C.

'I-‘hejfollewing is a list of solvents of commercial
srade which: might- be used for the purpose..

Bpﬂmg’rangg‘ |-Vapor pressure
il o, Hirat

Cellosolve acebite. oo~

Diisovutyl Ketone. . --—-- \
1Sopropyt Taetdta. . -~

Piacetone alcoltol..-.- - |
Methyl-n-hexyl ketone. .-
Butyl Cellosolve. .- ...~
Butyl Cellosolve acetate..

COBD R Hm LR

0.9
Less than: 1

Naturally the odor, the toxicity and the in-
fAamimability of the solvents must be taken into
consideration deépending on the workroom con-
ditions.

In Fig. 5 of
special type of fabric; available on the market;
which may be similar to that shown in Figs. 1
to 4 except that it is woven, in accordance with
well-known practices, to cause the pile Joobs i0a
to - protrude through the backing fabric to ap~
pear on its- exposed suriace. When frayproofing
such: a fabric the need for the high fluidity of the
adhesives above mernitioned. is, of Course, obvi-
ated but otherwise our invention is as applicable
to’ this type of fabric as to- the conventional
weave. Thus, we employ - adhesives which are
thermoplastie to frayproof ‘such fabrics and on
tapes to secure cub pieces together,. such that a
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the drawings we have shown a .
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~ kneading action.

© with a material which will bridge over

good Band: is. obtained: both: for: frayproofing and
tape adhesion: and cold flow” is: minimized. For
frayproofinng: we preferably employ thermoplastic
pinding: agents: of the same: pature as those enl-
ployed: for ordinary weaves; although those ad-
hesives may; if desired; be: applied to such readily
accessible loeps by the: use of solutions or emul-
sion: of solutions rather than heat softened films.

The adhesive with: which the rug is frayproofed -
in accordance with. the: foregoing treatments is
particularly well adapted. to: bond with cerfain
tape adhesives, now. to be described, by which
several pieces of frayproofed and cut fabric may
be seamed together at their abutting edges.

The: tape adhesive preferably consists of a
thermoplastic resin ‘which not only bonds: with
the frayproofing: adhesive, parti'cularly when: the
Jatter is also reheated during the application of
the- tape, but which, after” application and cool-
ing, is susceptibie to & minimum of cold flow so
that the seam does not part under tension. Our
shown that at room tempera-
tures: up to 50° C. & seam made with this tape
should have & tensile: strength sufficient to with-
stand a pull'in the direction: of the arrows in Fig.
4q: of ‘at least: 100’ pounds per linear inch of seamnt
and a- cold: flow insufficient: to permit parting of
the seam more than s of an inch betweelr the
abutting edges of the carpeting ab the seam
under a sustained load of 25 pounds per inch of
seam. .

As a preferred example of our tape adhesive
we employ the following materials in parts by
weight:

. : Parts
Copolymer vinyl _chloracetate (Vinylite

VYNS) oo i D 10 -
Tricresyl phosphate_ - —oo--mmmmmmm=smmT ’
Slaked HME. oo owmmmmmmmmmm === === 77T

To ,compound the :above ingredients the tri-
cresyl phosphate is first heated to & temperature
of about 105° C. after which the vinyl resin and
the shabilizer are added and worked in with a
’ After cooling, the resultant
compound can be worked- with heated rolls and
calendered onto the tape cloth in mueh the same
way as smoked rubber. .

The following is @ further tape adhesive that
we have found effective: :

. Parts
Copolymer vinyl chloracetate (Vinylite

p I 73
Di-z.-ef,hylhexoate. of triethylene glycol_ .-~ 20

Lead stearabe——-———w——m- RS S S

The fabric of “which the tape is made is pref-
erably of an open leno weave type for maximum
strength. TO inhibit the flow of thermoplastic
adhesive through the open meshes of the tape
and onto the heat applying device used to apply
frie coated tape to the carpeting we preferably
superimpose temporarily over the tape a lining
material such as a highly glazed Tolland cloth
or Cellophane, but we .may coat the tape itself
the tape
interstices. In the latter case, the bridging ma-
terial raush be fexible and, if thermoplastic, must
have & high softening point so that it is stable
for o few minutes at the application temperature,
210° C., ©of thereabouts. For this purpose we
have eﬁectivelyv employed ni_'trocellul‘ose lacquers,
cellulose acetate, or the like.

o After the- open weave tape has been treated
with any of the foregoing bridging compounds,
if such. are. used, it is coated with: the thermo-
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blastic adhesive
above.  For this

onto the tape, This calendering is effected by
passing the tape ang thermoplastic film together
OVer or between heated rolls. .

The tape is applied by an ijron 8 preferably of
the weight, and at the temperature employed as
above desecribed With reference to Fig. 3.

In the foregoing description we have set forth
sbecific data as tg adhesive ingredients, temper-
atures, bressures, dwells ang the like which we
have found, from extensive exXperiment, to pro-
i results for typica] pile fabrics of
the sorts ahove indicated. These details are,
however, merely exemplary and may be varied to
suit different weaves and different requirements
of the individual Tug manufacturer. Our inven-
tion is not to be limited to such details except as
the appended claims require.

This application is a continuation in part of
our prior application Serial No., 140,696, filed May
4, 1837, alloweq October 10, 1940, and abandoned
subsequently to the filing of the bresent applica-
tion.

We claim:

L. The method of Mmanufacturing a pile fabric

of extensive area from assembled smaller pieces

carrying g thermoplastic adhesive
of vinyl acetate

3. The method of manufacturing a pile fabric
of extensive area from assembled smaller pieces
of fabric which consists in fray proofing the fab-
ric by applying to itg backing an adhesive having
a softening point of between 85° ¢, and 140° C,
and including g thermoplastic binding agent and
a liquefier composed of a solvent for saig agent,
and said solvent having a low vVapor pressure at
room temperature and keing readily evaporat-
able at elevated temperatures below the soften-
ing point of saig adhesive, ang heating the ad-
hesive to liquefy the adhesive and to evaporate g
least the major bortion of saiq solvent to impreg-
nate the fabric and embed the pile loops in ad-
hesive, cutting the pile fabric so fray proofed,
assembling g plurality of pieces so cub with their
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cut edges in abutting relation and securing the
abutting edges together by applying over tt}e

bond together.
4. The method of manufacturing a pile fabrie
of extensive ares from assembled smaller pieces

agent, the said

sive and to resoften the adhesive with which said
backing is impregnated to bond the saig adhesives
together.

5. The method of Mmanufacturing a pile fabrie
of extensive areg from assembled smaller bieces
of fabric constructed with loops of pile tufts ex-

C. and 140° (.
resin, cutting the
sembling g -Plurality of the Dbieces of fabric so fray
broofed and cut with their cut edges in abutting
relation and Securing the abutting edges together
by applying over the abutting edges 3 tape carry-

said adhesives to bond together.
6. The method of manufacturing g pile fabric
of Comparatively extensive area from assembled

pile loops in a thermopiastic adhesive having g
softening point, of between 85° ¢, and 140° C, ang
¢omposed chiefly of vinyl resin, cutting the pile
fabrie so fray broofed, assembling g blurality of

the pisces so cut with their cut edges in abutting

vinyl acetate and vinyl chloride,

7. As an article of manufacture g plurality of
bleces of pile fabric having abutting cut edges
by an adhesive having g softening
point of between 85° C. and 140° C, ang composed
chiefly of vinyl resin, said pieceg being seamed
together by a tape secured over the abutting edges
by an adhesive composed chiefly of g copolymer of
vinyl acetate and vinyl chloride,

‘8. The method of manufacturing a pile fabric
of extensive ares from assembled smaller pieces
of pile fabric at least ‘some of which have pile
tuft loops concealed in g densely woven backing
fabrie, which, consists in disposing pieces of fah-
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ric with their backs uppermost, applying to the
backing fabrics ther-
in solidified condition

i the fluidity
of said filins when heated, heating the adhesive
under pressure to render it sufficiently fluid to
seep into the fabrics from their. backs downward
to and around said pile loobs and to cause & por-
tion at least of said liquefier to evaporate, solidi~-
fying the adhesive by allowing it to cool to hind
the pile loops against fraying when cub, cutting
said pieces, assembling some of said cub pieces
with at least some of their cub edges in abutting
relation, ap; lying a tape carrying an adhesive,
composed chiefly of i in, to the
pbacks of the fabric
and heating said tape to cause
to said fabrics.

9. The method of manufacturing a pile fabric
of extensive area from assembled smaller pieces
of pile fabric at least some of which have pile
tuft loops concealed in densely woven backing

‘ ich consists in disposing pieces of fab-
ir backs uppermost, applying to the
exposed backs of the woven backing fabrics ther-
moplastic. adhesive films, composed chiefly of
vinyl resin, in solidified condition, heating the
adhesive under pressure to render it sufficiently
fluid to seep into the fabrics from their backs
downward to and around gaid pile 1o0DS, solidify-
ing the adhesive by allowing it to cool to bind the
pile loops against fraying when cut, cutting said
} i of said cut pieces with at
least some of their cut edges in abutting rela-
tion, applying 2 tape carrying a thermoplastic
adhesive to the packs of the fabric overlying their
abutting edges and heating said tape to cause the
same to adhere to said fabrics. :

10. The method of manufacturing & pile fab-
ric of extensive arez from assembled smaller
pieces of pile fabric at least some of which have
pile tuft loops concealed in 2 densely woven back-
ing fabric, which consists in disposing pieces of
fabric with their backs uppermost, applying to
the exposed packs of the woven backing fabrics
thermoplastic adhesive films, composed chiefly of
vinyl resin, in solidified condition and containing
a plasticizer and a lauefier having @ low vapor
pressure at room temperatures and readily evapo-
ratable at
tening point
Fuidity of gaid films when
adhesive under pressure to
fiuid to seep into the fabrics from their hacks
and around said pile loops and to
of said liquefier to evap-
the adhesive by allowing it to
the pile loops against fraying when
cut, cubting said pieces, assembling some of said
cut pieces with at least some of their cut edges in
abutting relation, applying & tape carrying an
adhesive, composed chiefly of @ thermoplastic
resin, to the packs of the fabric overlying their
sbutting edges and heating said tape to cause the
same to adhere o said fabrics.

11. The method of manufacturing & pile fabric
of extensive area from assembled smaller pieces
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- of between gh° C.

“sarrying a thermoplastic adhesive to the

of pile fabric at least some of which have pile tuft
loops concealed in a densely woven backing fab-
ric, which i i ie of fabric
with their backs uppermost, applying to the ex-
posed backs of the woven backing fabrics thermo-
plastic adhesive films, having 2 softening point
and 140° C. and composed
chiefly of vinyl resin, in solidified condition and
containing a plasticizer and a liquefier having &
low vapor pressure gt . room temperatures and
readily evaporatable at elevated temperatures he-
low the softening point of said adhesive to in-
crease the fluidity of said films when heated,
heating the adhesive under pressure to render it
sufficiently fluid to seep into the
their backs downward to and around said pile
a portion at least of said lique-
fier to evaporate, solidifying the adhesive by al-
lowing it to the pile loops against
fraying when cut, cutting said pieces, assembling
some of said cut pieces with at least some of their
cut edges in gbutting relation, applying a tape
carrying an adhesive, composed chiefly of & co-
polymer of vinyl acetate and vinyl chloride to the
backs of the fabric overlying their abutting edges
and heating said tape to cause the same to ad-
here to said fabrics.

12. As an article of manufacture, a plurality of
pieces of pile fabric having pile tuft loops con-
cealed in & densely woven backing fabric and
having abutting cut edges frayproofed by an ad-
hesive, composed chiefly of vinyl resin, in engage-
ment with the pile loops, gaid pieces being seamed
together by tapes secured over the backs of their
abutting edges by an adhesive composed chiefly
of a copolymer of vinyl acetate and vinyl chioride.

13. As an article of manufacture, & plurality of
pieces of pile fabric having abutting cut edges
frayproofed by an adhesive composed chiefly of
vinyl resin and seamed together by a tape secured
over the abutting edges 7
chiefly of a copolymer of vinyl acetate and vinyl
chloride, said adhesives being combined to form
a unitary bond between said pieces and said tape.

14. The method of manufacturing & pile fabric
of extensive area from assembled smaller pieces
of pile fabric at least some of which have pile
tuft loops concealed in a densely woven backing
fabric, which consists in disposing pieces of fab-
ric with their backs uppermost, applying to the
exposed backs of the woven packing fabrics &
thermoplastic adhesive having a softening point
of between g5° C. and 140° C. and compose
chiefly of vinyl resin, in sufficiently fluid condi-
tion to seep into the fabrics from their bhacks
downward to and around said pile 100DS, solidify-
ing the adhesive to bind the pile loops against
fraying when cut, cutting said pieces, assembling
some of said cut pieces with at least some of their
cut edges in aputting relation, applying & tape
backs of
their abutting edges and
to adhere to

the fabric overlying
heating said tape to cause the same

said fabrics. .
JAMES N. DOW.

ARA T, DILDILIAN.




