; Sept. 30, 1947. H. F. GOLDSMITH | . 2,428,071

HAIRNET AND METHOD OF MAKING SAME

Filed April 13, 1945

..n)

= g =N
el 07/ 0 ) e S N




Patented Sep&&@, 1947

UNITED STATES PATENT

2,428,071

2,428,071

OFFICE

HAIR NET AND METHOD OF MAKING SAME
Henry F. Goldsmith, Philadelphia, Pa.
Application April 13, 1945, Serial No. 588,107
5 Claims. (CI 28—13)

The present invention relates to netted mate-
rials and it relates more particularly to hairnets
oz the like, '

An object of the present invention is to provide
& new and improved construction for nettegd
materials. Another object of the present inven-
tion is to provide a new and improved hairnet or
the like, Still another object of the present in-
vention is to provide a durable easy-to-produce
and inexpensive hairnet or snood or the like of
synthetic plastic or similar material.

Cther objects and advantages of the present
invention are apparent in the following detailed
description, appended claims and accompanying
drawings.

It has been conventional, in the past, to form

hairnets of tedious and time-consuming hand
operations. Hairnets produced by these conven-
tional operations have not proven entirely satis-
factory due to the fact that they frequently fail
during use &s a result of improper workmanship
or materials. '

The present invention, accordingly, contem-
plates the provision of a new and improved con-
struction for hairnets which can he produced by
entirely automatic operations and which can be
formed of materials having relatively high
strength and in which the individual threads
-making up the hairnet can be permanently set
together in a more or less unitary construction
of high durability.

Generally speaking, the present invention com-
prehends the formation of g hairnet from threads
of thermo-setting or thermoplastic synthetic res-
in yarn or the like employing s conventional lace-
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meking machine or other automatic machine ca- )

pable of forming netted fabrics, the placing of
the fabric on a mold having generally the same
contour as that of a hairnet when in use, and
clamping its edges onto said mold, the heating
of the fabric upon the mold so as to fuse or co-
here the synthetic plastic threads together and
to fix the material in-situ into generally the same
contour as the mold, and the final trimming of
the shaped hairnet,

For the purpose of. illustrating the invention,
there is shown in the accompanying drawings one
form thereof which s at bresent preferred, al-
though it is to be understood that the various
instrumentalities of which the invention consists
can be variously arranged and organized and that
the invention is not limited to the precise ar-
rangements and organizations of the instrumen-
talities as herein shown and described.

Referring to the accompanying drawings in
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which like reference characters indicate like parts
throughout: : -

Figure 1 represents an elevational view of one
embodiment of the present invention as it ap-
bears in use, -

Figure 2 represents a fragmentary plan view,
on an enlarged scale, of the hairnet of Figure 1.

Figure 3 represents a more or less schematic
stitch diagram, on a greatly enlarged scale, of
the embodiment of Figures 1 and 2 showing the
individual thermo-setting threads as they appear
before the forming or heat-setting operation.

Figure 4 represents a vertical cross-sectional
view of an oven used in heat-setting the hairnet
of the embodiment of Figures 1 to 3.

In one embodiment of the present invention
shown generally in Figures 1 to 4, I may provide
a harnet or the like which, as shown in Figure 1,
Is adapted to fit over the head of the wearer and
to preserve the hair-dress in conventional man-
ner, .

The hairnet of Figures 1 to 4, instead of being
completely limp and shapeless when not in use
s is the case with conventional hairnets, is gen-
erally form-retaining. That is, as will be de-
scribed hereinbelow, the hairnet of Figures 1 to 4
is pre-formed or pre-shaped so that, while still
maintaining a degree of flexibllity and resilience,
it 1s more or less permanently molded to the con-
tour which it assumes when in use,

As shown particularly in Figure 2, the hairnet
1s composed of series of diagonal courses {8 and
{¢ which are fused or cohered together along
their lengths and also at their points of inter-
section 12, to provide a series of generally dia-
mond-shaped openings {8. :

The hairnet of Figures 1 and 2 is formed on a
conventional lace-making machine (or other suit-
able machine capable of forming netted materi-
als) from individual threads of thermo-setting

or thermo-plastic synthetic plastic or resin yarn

or the like. .

In Figure 3 I have shown a Raschel construc-
tion which may be employed in forming the net-
ted material, although other types of construc-
tion can be used instead.

Thus, in Figure 3, the netted material includes
a series of generally side-by-side ropes, of which
four, namely ropes 4, 15, 16 anq (7 are shown;
the ropes being formed from individual chain-
stitched or chain-knitted strands of yarn., Ad-
joining ropes are drawn against one another gal-
ternately left and right by floating “inlays,” of
which inlays 18, (9, 20, 21, 22 and 23 are shown
in Figure 3, the inlays crossing over the needles
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first on one side and then the other but never
being knitted on the needles.

The inlays extend along the ropes and criss-
cross alternately with the adjoining left and right
inlays to draw the ropes together so as to form
a generally diamond-shaped effect. Thus, in
Figure 3, the center inlays {8 and 20 criss-cross
at vertically spaced points 24, 25 and 26, the point
24 being shown as partially pulled apart better
to reveal the construction thereof. The inlay 20
also criss-crosses with the inlay §8 at points 34
and 28. Similarly the inlay 18 criss-crosses with
the inlay 21 at points 27 and 35. The inlay I8
criss-crosses with the inlay 22 at point 36 while
the inlay 2! criss-crosses with the inlay 23 at
point 31.

It is apparent, therefore, that each inlay ex-
tends generally along one of the chains and that

the inlays criss-cross alternately left and right to-

pull the adjoining ropes together at these points.

After the material of Figure 3 has been com-
pleted, a plece of it is placed over a mold 29 hav-
ing an outer contour corresponding generally to
that of the final hairnet when in use. The ma-
terial is fastened upon the mold by a peripheral
clamping band 30, of any suitable flexible and
preferably resilient material.

The mold is then placed within an oven 3l
provided with a door 32 and electrical heating
coils 33.

The oven 31 is then turned on and maintained
at predetermined temperature for s time suffi-
clent to heat-set the threads or fibers.of syn-
thetic plastic in a manner well known in the art.

When this occurs, the individual ropes are
united into more or less unitary constructions and
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tion. In other words, any synthetic plastic yarn
is satisfactory for use in the novel hairnet of
the present invention so long as it can be heat-
treated to cause the individual yarns to cohers
and so long as it can be molded during such heat-
treatment, it being immaterial whether the
courses of the final molded hairnet can be soft-
ened by subsequent heating to an elevated tem-
perature  (such elevated temperature never be-
ing encountered during normal use).

Instead of employing yarn made up wholly of
thermo-setting or thermo-plastic synthetic resin,
I may employ ordinary yarns of conventional tex-
tile material, as for example, cotton, rayon or
the like, which are simply coated with a thin lay-
er of thermo-setting or thermo-plastic synthetic
resin; the coating of the individual yarns tend-
ing to set and to cohere during the heat-treat-

-, ment so as to bind the individual threads to-

20

25

30

35

their points of contact (as formed by the criss-

crossing inlays) are more or.less permanently

united to give the generally integral construction-

. shown in Figure 2, - .

During this thermo-setting operation, the in- -

lays are more or less permanently bonded to the

ropes and the individual ropes themselves are

bonded to each other at their points of contact
i2. In other words, the material, after having
been heat-treated, is considerably stronger than
before. since the inter-connections between jux-
taposed ropes are no longer made by the relative-
1y thin inlays alone, but, instead, are made by a
permanent uniting of the ropes themselves.

Not only are the individual ropes bonded to-
‘gether .and to one another during the heating
process, but also the material is more or less per-
manently molded to the contour of the mold 28.
That is, although the heat-set material still re-

tains a degree of flexibility and resilience, it is *

more or less form-retaining.

After the heating has been completed, the fas-
tening band 30 is removed and the heat-set ma-
terial is taken from the mold 29 whereupon it is
ready for use after its edges have been trimmed
and after it has been dyed to any suitable color.

It is apparent that the present invention pro-.

" yides a strong and durable hairnet or snood or
the like which is easy to put on and take off and
which can be easily and inexpensively manufac-
tured with a minimum of hand operations.

While I presently prefer to employ thermo-
setting synthetic plastic yarn in constructing the
novel hairnet of the present invention, my inven-
tion is not so limited. Thus, I may, instead, em-
ploy reversibly thermo-plastic synthetic resin
yarn,
acrylic resins. That is, it is not essential to
the present invention that the yarn be irreversi-
bly hardened or set during the molding opera-
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gether and so as to bind the adjoining ropes to-

‘gether at their points of contact thereby o pro-

vide a more or less unitary netted form-retaining
construction. .

The coating of the synthetic resin may be ap-
plied to the cotton or rayon yarn by simply pass-
ing the yarn through a sizing bath, containing
the synthetic plastic in finely dispersed form, as
for example in aqueous emuision or dissolved in
an organic solvent. The yarn is then dried where-
upon the synthetic plastic is retained in or on
the fibers and the yarn is then used to form the
netted material which is thereafter heat-treated
upon the mold 29 in the manner described here-
ijnabove to set the synthetic plastic coating and
to produce & more or less unitary form-retaining
hairnet. : )

Instead of treating the individual threads or
yarn of cotton or rayon with synthetic plastic, it is
possibie first to form the netted material shown in
Figure 3 of conventional textile yarn and there-
after to immerse the netted material itself into
the sizing bath of synthetic plastic thereby to
provide a coating of the synthetic plastic there-
on. The coated netted material is then dried and
is thereafter positioned upon the mold 29 and
heat-treated in the manner previously described.

The novel hairnet construction of the present
invention is greatly superior to conventional hair-
nets heretofore employed which have usually been
made of human hairs tediously tied together by
hand and which are easily broken during use and
which tend to become snarled or tangled when
not in use due to the fact that they are limp
and utterly formless. -

Due to this form-retaining quality and the
greater strength and the slight inherent resili-
ence of the novel hairnet construction of the

_ present invention it does not require a peripheral

i1

rubber band such as is needed to close the mouth
of a conventional knitted hairnet, as heretofore
employed. .

‘While, for purposes of illustration, I have shown
‘the .mold 28 as being heated externally by the
heating coils 83, it is also possible to heat the
mold internally in addition to, or in place of, the
external heating. Thus, the mold 28 can be made

_hollow and can be heated internally by inner
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as for example yarn or thread made of
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heating coils or by steam or in any other man-
er. .

Purthermore, other conventional heating and
drying means could be employed In place of the
heating coils 33. Thus, conventional hesat-lamps
or steam-heating coils or other conventional
heating means could be employed in the oven ]
for external heating of the mold 28 and the netted
material being heat-treated.
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The mold 29 may be constructed of metal or
the like which will readily take up the heat from
the external coils 33 or other heating means and
thereby provide a more uniform heat zone for
the material being heat-treated.

While, in the drawings, I have shown a mold
suitable for forming a conventional hairnet, it is
obvious that a different-shaped mold could be
employed to produce snoods, bags and other sim-
ilar articles of netted material,

© 10

As used in the appended claims, the term “hatr- -

net” is intended to comprehend hairnets, snoods
and other netted structures intended to be worn
over the hair, ' .
The present invention may be embodied in other
specific forms without departing from the spirit
or essential attributes thereof, and it is therefore
desired that the present embodiments be consid-

ered in all respects as illustrative and not restric- -

tive, reference being had to the appended claims
- rather than to the foregoing description to indi-
cate the scope of the invention. .

Having thus described the invention, what I
claim as new and desire to protect by Letters
Patent is: E
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1. A hairnet comprising a concave generally

form-retaining envelope formed of a plurality of
side-by-side chains of synthetic plastic yarn
each drawn alternately to Juxtaposed chains by
floating inlays of synthetic plastic yarn to pro-
vide a generally netted construction, said netted
construction being molded-in-situ to give a more
or less unitary net wherein the yarn in the indi-~
vidual chains has cohered and wherein adjoining:
chains have cohered at their points of contact,

2. A method of forming a hairnet which com-
prises forming a series of side-by-side chains from
individual strands of synthetic plastic yarn,
drawing said chains together by alternately left
and right floating inlays of synthetic plastic yarn
thereby to provide a netted construetion, posi-
tioning said netted construction upon a mold of
suitable contour, and applying heat to said netted
construction thereby to heat-set said yarns into
& more or less unitary form-retaining construc-
tion having generally the same contour as said
mold,

3. A hairnet comprising a concave generally
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.side-by-side chains of

form-retaining envelope formed of a plurality of

drawn alternately left and right to juxtaposed
chains so as to provide a generally diamond-
shaped netted construction, said netted construc-
tion being molded-in-situ to give a more or less
unitary net wherein the yarn in the individual
chains has cohered ang wherein adjoining chains.
have cohered at their points of contact.

4, A hairnet comprising - a concave generally
form-retaining envelope formed of a plurality of
side-by-side chains. of Yarn, each chain being
drawn alternately to juxtaposed chains by float-
ing inlays of synthetic plastic yarn to provide a
generally netted construction, sald netted con-
struction being molded-in-situ to give a more or
less unitary net wherein the floating inlays have
cohered at their points of contact. )

5."A hairnet comprising & concave generally
form-retaining envelope formed of a plurality of
side-by-side chains of synthetic plastic yarn, each
connected alternately to juxtaposed chains to
provide a generally netted construction, said net-
ted construction being molded-in-situ to glve a
more or less unitary net wherein adjoining chains
have: cohered at their points of contact but are
otherwise generally maintained In spread-apart

relationship. : ;
' . HENRY F. GOLDSMITH.,

. REFERENCES CITED

The following references are of record in the
file of this patent: .

UNITED STATES PATENTS

Number Name -Date
550,304 Ward e Nov. 26, 1895
1,902,957 Hinlein . ____._._____ Mar, 28, 1933
12,043,230 Schneider __________ July 14, 1936
2,047,240 Whitehead ...______ July 14, 1936
2,107,512 Steinberg ___________ Feb, 8, 1938
2,205,581 Staff . __. Nov. 20, 1945
2,252,554 Carothers . _____.___ Aug. 12, 1941 -
2,329,478 Morins .. __._______ Sept’ 14, 1943
2,349,299 Oliner——..._________ May 23, 1944
2,372,330 Loewensohn ...______ Mar, 27, 1945
2,388,144 Headon ____ _______. Oct. 30, 1945
2,389,421 Edelstein .. ________ Nov. 20, 1945

synthetic plastic yarn each »




