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The present invention relates primarily to
fastening devices for garments, such ‘as rain-
coats made of thermoplastic sheet material, such
as polyvinyl chloride. However, in ‘its broader
aspects, the invention is not limited to rain-
coats or other garmients, as the fastening ele-
ments ‘may be employed with a widé variety of
other articles made from noh-woven, thermo-
plastic sheet material, siich as bags, receptaclés,
covering devices and the like.

The primary objeét of the invention is to
eliminate conventional buttons, snap tasteners,
hooks, clasps, and the like, usually made of mstal
or other rigid mdterial and secured to the shect
material by & clamping, crimping, clinching, or
sewing operation, and to provide, instead, 4 soft,
flexible fastening device of molded, thermio-
plastic material whicl ‘may be integrally bonded
to the thermoplastic shéet material, under heat
and pressure and which, in reality, becomes an
integral part thereof, eliminating the likelihood
of accidental dislodgment and tearing of the
sheet material, encountered with prior fastening
devices. . ) )

A further object of the invention is to provide
fastening devices Which make possible the elimi-
nation of the use of metals in the production
of raincoats and othef garmerits. .

A further object of the invention is to pro-
vide a button of flexible, thermoplastic material,
having improved structural characteristics facili-
tating its attachiment to a garment by the use
of heat and pressuré and providing an improved
bond between the button and the garment,

A further object of the invention is to pro-
vide a reinforcement for the attachment of such
a button to a garment, by sealing or integrally
bonding the seversl layers of the garment to
each other throughout the area of attachment
of the button to the outermost layer. As a re-
sult, the several layers and the button are all
united to each other and constitute an integral
structure throughout the area of aftachment..

Other and further objects and advantages of
the invention will becorde apparent from “eon-
sideration ‘of ‘the following ‘description ‘of ‘cer-
tain preferred embodiments, shown in- the "ac-
companying drawing for purposes of illustration,
in which ‘ o

TFigure 1is an'elévation of a garment, such as
a raincoat, having the invention appliéd-thereto;

Figure 2 is an enlarged plan view ‘of one edge
of a°garment or other article, having the buttons
secured thereon; o

Figure 3 is a longitiidinal section throughthe

button ‘of Figure 2;
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Figure 4 is & view similar to Figure 2, showing
a ‘modification; and

Figure 5 is a section through the button shown
in Figure 4. o N

The raincoat illustrated somewhat diagram-
matically in Figure 1 may be of the well-known
type, made from thermoplastic sheet material,
such as polyvinyl chloride sheeting, of one or
more thicknesses and with the various seams
formed by uniting the various garment parts
under heat and pressure, for instance by the
use of dielectric heating or high frequency ‘cur-
rents. , .

The garment in accordahce with the present
invention; along the edges :of the front opening
preferably, is composed of ‘a plurality of super-
posed layers of thermoplastic sheet material, as
indicated at {1, 12, 13, and 44 in Figure 3.
Throughout the major portion of the area of
the superimposed layers, the several plies are’
separate, independent, and not physically joined
to each-other, to impart improved characteristios
of flexibility to the ‘garment, but they may bs
secured together under heat and pressure along
certain seam lines and the like.

The buttons indicated generally at {5 may be
recessed into and secured to the outermost ply
or layer Il of the edge portion of the front of
the garment. Each button, of molded, flexible,
thermoplastic ‘material, comprises a circular
base 1§ of substantial size, with an upwardly ta-
pering, thickened central portion 17, terminating
In a short neck I8 of reduced or restricted di-
ameter, and ‘an ‘enlarged, circular head 19, pro-
jected outwardly in spaced Telation to the base.
The marginal portion 20 of the base is relatively
thin, as compared to the central portion, and
may be turned outwardly or upwardly.

The lower surface of the button may be se-
cured to the outer ply 11 by the application of
heat-and pressure, through suitable dies or other
préssing devices,. particularly along a marginal
zZone adjacent to the upturned portion 28 of the
base, to maintain ‘the base in the inwardly e~
cessed relation, as shown. The ares of the ap-
plication of heat ‘and ‘pressure and, hence, the
area of ‘integral bonding of the base to the ad-
Jacent ply, may extend inwardly from the outer
edge of the base as far as desired and, in some
cases throughout-the entire Tower surface of the
base. The important thing, however, is to Hive
the annular marginal portion of ‘the ‘base firmly
secured and integrally united ‘to the thermo-
plastic'sheet'material, to prevent the initial, ‘edge
separation of the base from ‘the layer.

Throughout the area of attachment of thé.
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base to the ply i1, the other plles, 12, I3, and
|4 are integrally bonded to each other and to
the ply 11l by the same heat anc pressure used
to secure the button in place. The application
of heat and pressure to materials of the class
under consideration results in softening of the
materials and an actual molecular intermingling
petween the several layers, and between the base
of the button and the adjacent layer. As &
result, the base and the layers become a uni-
tary integral structure. The union of the sev-
eral plies of the garment constitutes a rein-
forcement for the attachment of the button and
prevents inadvertent tearing of the sheet mate-
rial.

As noted above, the attachment of the base of
the button to the layers or plies of thermoplas-
tic sheet material may be confined to an an-
nular zone adjacent to and extending inwardly
a substantial distance from the upturned, mar-
ginal portion 20, leaving the central, circular
portion of the base and the corresponding por-
tions of the plies unsecured; or, if desired, the
entire undersurface of the base may be honded
by heat and pressure to the adjacent ply and all
of the plies bonded to each other throughout
that area.

The softness and flexibility of the button con-
tributes materially to the prevention of acci~
dental separation of the button, for instance, by
tearing the foundation material, since there are
no sharp or hard parts which might tend to in-
itiate a tearing action.

The recessing of the base into the sheet ma-
terial results in an improved appearance of the
pbuttons on the garment, as they do not project
outwardly as far as they would if simply se-
cured, flatwise, fo the-outer surface of the ma-
terial.

The modified form of the invention shown in
Figures 4 and 5 differs only slightly in construc-
tion from the one shown in Figures 2 and 3,
and primarily in the fact that the base 15’ is
of greater diameter than the head {9'. It is
preferably provided with an upwardly or out-
wardly turned, beaded edge 29’; with a circum-
ferential groove 21’ disposed inwardly thereof.
A heating die or tool may be applied to this
groove, while the back ply i4’ of the founda~

tion material may be received in a socket of a 5

complemental die. The dies may constitute elec-
trodes of a dielectric heating apparatus, so that
heat is quickly generated between the contact-~
ing surfaces of the annular marginal portion of
the button and the several layers of thermo-
plastic sheet material.

The buttons of the present invention, being
soft and flexible, cooperate especially well with
buttonholes 22 formed in the mating portion
of the garment, by recently developed button-
hole forming machines for thermoplastic sheet
material, which seal and form the edges of the
puttonholes under the application of heat and
pressure. The improved buttons of the present
invention have far less tendency to rip or tear
such buttonholes than conventional buttons of
metal or other rigid material.

As stated above, the thermoplastic sheeting
and the molded buttons may be made of poly=-
vinyl chloride, preferably plasticized. Other
suitable materials include polyvinyl resins in
general, e. g. polyvinyl chloride-vinyl acetate
copolymers; vinyl chloride-vinylidene chloride
copolymers; polyvinyl acetate resins, and the
like.
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Tt must be understood that the present in-
vention is not limited to the exact details of
construction shown in the accompanying draw-
ings and described above, bub includes all mod-
ifications coming within the scope of the ap-
pended claims and their equivalents.

We claim:

1. An article comprising a layer of non-woven,
thermoplastic sheet material and 2 plurality of
fasteners disposed adjacent one edge thereof,
said fasteners each comprising a flexible thermo-
plastic element having a base of relatively large
area having @ thin annular marginal portion in
surface contact with said layer and integrally
bonded thereto under heat and pressure, a sub-
stantially circular, central portion of the base
being unsecured to said layer, and a ifexible
head of substantial size made of the same ma-
terial as and integral with the base and spaced
therefrom.

2. An article comprising at least one layer of
non-woven, thermoplastic sheet material and a
molded button of flexible, thermoplastic mate-
rial, said button comprising a substantially eir-
cular hase of substantial surface area having a
central portion projecting upwardly and con-
stituting & neck of restricted diameter and an
annular margina] portion of less thickness than
said central portion, and an enlarged head pro-
jecting outwardly from the outer end of the neck,
the thin annular marginal portion of said base
peing secured continuously around the circum-
ference thereof to said layer of thermoplastic
sheet material by an integral bond under heat

- and pressure.

3. A garment comprising a plurality of inde-
pendent plies of thermoplastic sheet material
superimposed upon each other along an edge
thereof, and a plurality of buttons disposed along
said edge, each of said buttons comprising a
substantially eircular base of substantial area,
a short neck of restricted diameter, and an en-
larged head projecting outwardly from the outer
end of said neck, said base being integrally
bonded under heat and pressure to one of the
outermost of said layers, ccntinuously around
the circumference of its undersurface and
throughout an annular area of substantial ex-
tent, leaving a cenfral portion of said under-
surface unsecured to said outermost layer, and
said layers being integrally bonded to each other
throughout said annular area.

4. A garment comprising a plurality of in-
dependent plies of thermoplastic sheet material
superimposed upon each other along an edge
thereof, and a plurality of buttons disposed
along said edge, each of said buttons compris-
ing a substantially circular base of substantial
surface area having an upwardly turned mar-
gina] portion, a centrally positioned, short neck
of resiricted diameter, and an enlarged circular
head projecting outwardly from the outer end
of the neck, said base being recessed into said
layers with the outermost layer attached to the
undersurface of the marginal portion thereof
by an integral bond under heat and pressure,
continuously around the circumference thereof,
said layers throughout said area of attachment
being integrally bonded to each cther under heat
and pressure.

5. In combination, a sheet of non-woven,
thermoplastic material and a melded button of
flexible, thermoplastic material integrally bond-
ed thereto under heat and pressure, said but-
ton comprising a circular base of substantial di-
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ameter having an upwardly turned marginal
portion and an upwardly tapering, thickened
central portion terminating in a neck of restrict-
ed diameter, and an enlarged, circular head pro-
jecting from the neck in spaced relation to the
base, said base being recessed into said sheet
with the edge of its marginal portion substan-
tially flush with the adjacent surface of the
sheet. .

6. In combination, a sheet .of non-woven,
thermoplastic material and a molded button of
flexible, thermoplastic material integrally bond-
ed thereto under heat and pressure, said but-
ton comprising a circular base of substantial di-
ameter having an upwardly turned marginal
portion and an upwardly tapering, thickened
central portion terminating in s neck of re-
stricted diameter, and an enlarged, circular head
projecting from the neck in spaced relation to
the base, said base being recessed into said sheet
with the edge of its marginal portion substan-
tially flush with the adjacent surface of the sheet,
the integral bond between the base and the sheet
being confined to an annular marginal zone atb
and adjacent said upturned marginal portion.

7. The combination of claim 4, in which said
sheet comprises a plurality of individual plies of
thermoplastic sheet material integrally bonded
to each other along said annular marginal zone.

8. A molded, flexible, thermoplastic button
element, including a circular base of substan-
tial size having an upwardly tapering, thick-
ened, central area and an annular circumferen-
tial ares thinner than said central area, a neck
of reduced diameter connected to the central
portion of the base, and a head extending out-
wardly in spaced relation to said base having a
downwardly and inwardly tapering undersurface
connected to said neck, the thin annular cir-
cumferential area of the base being adapted to
be secured to a non-woven thermoplastic sheet
by the application of heat and pressure there-

" to throughout said annular area.

9. A molded, flexible, thermoplastic button

element, including a circular base of substan-
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tial size having an upwardly tapering, thick-
ened, central area and an annular circumferen-
tial area thinner than said central area, a neck
of reduced diameter connected to the central
portion of the base, and a head extending out-
wardly in spaced relation to said base having a
downwardly and inwardly tapering undersurface
connected to said neck, said head being of sub-
stantially the same diameter as the base, the
thin annular circumferential area of the base
being adapted to be secured to a non-woven -
thermoplastic sheet by the application of heat
and pressure thereto throughout said annular
area. :

10. A molded, flexible, thermoplastic button
element, including a circular base of substan-
tial size having an upwardly tapering, thick-
ened central ares and an annular circumfer-
ential area thinner than said central area, a
neck of reduced diameter connected to the cen~
tral portion of the base, and s head extending
outwardly in spaced relation to said base having
a downwardly and inwardly tapering undersur-
face connected to said neck, said head being of
less diameter than said base, the thin annular
circumferential area of the base being adapted
to be secured to a non-woven thermoplastic
sheet by the application of heat and pressure
thereto throughout said annular area.

RICHARD W. BEAVER.
CHARLES P. SWEENY.
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