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39 Claims, (Cl. 66—171)

This invention relates to knitted fabric containing bulge
portions, and to garments formed therefrom.. The pro-
vision of bulge portions in knitted fabrics is desirable
not only because of the attractive appearance of the fab-
ric containing a plurality of bulges arranged in the form
of a design, but also becanse bulge portions are desirable
in, or usable in the formation of, a variety of types of
garments having a plurality cf transversely aligned bulges.

In my Patent 2,229,105 T have shown a type of fabric
wherein there are provided open-ended bulges. - These
have advantages for certain design purposes, but are use-
less for functional employment in garments and are dis-
advantageous for use under conditions where the open
end of the bulge might tend to catch on obstructions or
protuberances, as when used in sportswear in open
country.

I have found, however, that by the provision of a fabric
wherein the ends of the buiges are knitted or otherwise
tied into the fabric at tha ends of the courses there may
be formed fabric wherein the bulges are adapted for

employment for new and functional purposes and which 2

are free from substantial tendencies to catch or tear, and
it is to such fabrics, to garmernts formed therefrom, that
the present invention is directed.

Pursuant to the invention in its broader- aspects; such
bulges may be formed in various ways, as by interspersing
successions of one, two, or three shorter courses with
successions of one, two, or three longer courses in a por-
tion of the fabric which may have four sides or may be
continucus, by inserting a multiplicity of shorter courses
between two longer courses, or by otherwise inserting
shorter yarn in the fabric; by interknitting end loops. of
the shorter courses with loops of the longer courses or
with loops of cther of shorter courses, by catching the
ends of the shorter courses into the fabric without knitting,
or by otherwise tying in the varn; by making the shorter
courses of the same or different length, and, if of different
lengths, in disposing the shortest courses near the center
or near the outer side of the bulge; or by operations of
varicus other sorts.

The invention accordingly comprises the features of
construction, combinations of elements and arrangement
of parts, all of which will be exemplified hereinafter and
the scope of the application of which will be indicated
in the claims.

For a fuller tnderstanding of the naturs and objects
of the invention, reference should be had to the follow-
ing detailed description taken in connection with the ac-
companying drawings, in which-

Figare 1 is a diagrammatic rear view of a portion of
one form of fabric embodying the invention;

Fig. 2 is a reduced-scale perspective schematic view of
a piece of fabric including the portion shown in Fig. 1,
showing the same rolled over to form a tube lying at right
angles to the fabric as formed on a -circular knitting
machine;

Fig. 2a shows on a smalil scale a hat formed of the
piece of fabric of Fig. 2;
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Fig. 3 is a perspective schematic view of another form
of fabric;

Fig. 4 is a diagrammatic rear view of a portion thereof
on a larger scale.

Fig. 5 is a schematic view similar to Fig. 3 showing a
further modification.

Fig. 6 is a large-scale perspective schematic view of
another modification;

Fig. 7 is a diagrammatic view thereof on a still larger
scale;

Fig. 8 is a flat schematic rear view of a portion thereof;

Fig. 9 is a view similar to Fig. 6 showing a further
modification;

Fig. 10 is a flat schematic rear view thereof.

Figs. 11, 12, and 13 are flat schematic rear views of
other modifications;

Figs. 14, 15, and 16 are flas schematic views of various
types of design fabric embodying the invention;

Fig. 17 is a schematic view of one of the bulges of
Fig. 16;

Fig. 18 is a flat schematic view thereof.

Fig. 19 is a schematic front view of still

another form
of fabric embodying the invention;

Fig. 20 is a similar view of an additional form; and
Fig. 21 is a front view of a bathing suit embodying the

invention.

In the form of construction shown in Figs. 1 and 2 there
is provided body yarn which may be of any desirable
type and may be fed to the knitting needles in any desir-
able manner, As exemphfied, it is wrap yarn, four such
varns 9, 18, 14, and i2 being shown, each knitted re-
spectively in sections C, D, and E of the fabric. Fach
of these yaras is knitted back and forth in its own section
in successive courses, of which courses 23 thro 31 are
shown -in Fig. 1. In order to form a buige, and, in the
present instance, to help to tie the sections together, wrap
varns 14, 15, and i§ are knitted into the fabric. The
yarn 14 ig knitted in section C and extending to the right
thereof, the yarn 15 bridges sections C and D, and the
varn 16 bridges the sections D and E. In certain of the
wales in which they appear, the yarns 14, 15, and 16
are knitted in courses which, in the present instance are
interspersed by the courses of the yarns 19, 11, and 12,
to provide a continuous bulge at these wales,

Yarn 15 is knitted in supplemental courses 23 and
235, the latter being shorter than the former, and the
yarn 15 being caught without knitting between the loops
of courses 23b and 24 in wales Jand 4 1t is also
knitted in supplemental courses 25aq and 255, 274 and
27b, and 29 and 295, Course 27h is shorter than
course 27¢ ‘and the yarn 15 is caught-in between the
loops of tows 274 and 28 in wales j and 4.

Yarn 16 is knitted in courses 23g, 254, 27a and 294,
Courses 23q and 274 are only three waleg wide, and
the yarn 16 is caught without knitting between loops in
rows 23 and 24 and rows 27 and 28 in wales 0 and q.

Yarn 14 is knitted similarly to yarn is,

There is thus provided in a regular and even manner
excess varn for forming a continuous bulge running
lengthwise of the otherwise fiat fabric. The bulge riges
simultaneously from the Tabric at both sides and the sec-
tions are firmly tied thereto.

The yarn 10 is fed by any suitable wrap feed which
bas, as exemplified, a swing of the extent C’. B, D,
and B’ indicate the extent of swing of the feeds for the
varns 11 and 12 respectively. The yarn at the left-
hand edge of each of these sections is tied into the zd-
jacent section, where necessary, as -indicated at 32 in
Fig. 1. Such inter-connection may be in one of the
manners set forth in my co-pending application §. N,
122,392, filed October 20, 1949, now . Patent No.
2,687,631, or by staggered interknitting as shown in my
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patent 2,373,126, for example. Yarns 14, 15 and 16
are fed by yarnfeeds having swings of the extents B2,
C2, and D2 respectively. The yarns 16 and 11, and
11 and 12 are additionally tied together by catching the
right-hand yarn (Fig. 1) in each instance into the left-
hand yarn without knitting as indicated at 32.

Bulges-of this type may be utilized in a variety of ways,
and for a variety of purposes. There is shown in Figs.
2 and 24 a striking form of article embodying the fabric
of Fig. 1. The yarns 9, 19, 11, 12, 14, 15, and 16, and
the swing of their yarnfeeds, will be found indicated in
Fig. 2. As the fabric is knitted, the portion containing
the yarns 14, 15, and 16 tends to gather itself in a con-

tinuous U-shaped bulge 33; and when a piece of the fabric -

is cut off on the lines 34 and 35, the piece may take the
shape shown in Fig. 2 where the yarn 12 provides cylin-
drical-shaped portions 36 and 37 and the yarns 10, 11, 14,
15, and 16 provide a U-shaped central flange 33. This
fabric may readily be formed into a hat as shown in
Fig. 2a by turning one of the cylindrical portions inside
out and tucking it under the other, so that the flange
becomes the brim of the hat.

Many other types of bulges may be provided. A very
simple form is shown in Figs. 3 and 4, wherein a mound-
like bulge which rises from both its walewise sides and
its coursewise ends is located in the middle of a piece
of fabric, the coursewise ends of the bulge being tied
into the fabric as in Fig. 1 so that the rise will be gradual
on these ends of the bulge as well as at the walewise
sides where the ends of the strands are tied in.

The fabric is composed of main yarn 37, and wrap
yarns 38, 39, and 40. The yarn 37 may be fed by a
yarnfeed which traverses the entire needle bed, and which
is knitted in courses 41, 42, 43, 45, 47, 49, 51, 53, 55,

57, 59, and others as shown in detail in Fig. 4, and indi- 2

cated by the continuous horizontal lines in Fig. 3; and
the yarns 39 and 40 may be knitted in short courses
46, 50, 52, 54, 56, 58, etc.,, and in shorter courses 44,
48, 60, etc., as shown, the extent of swing of their
varnfeeds being indicated at B3, C3, and D3, respectively.

The knitted structure of the fabric is particularly
shown in Fig. 4. It is to be noted that the wrap yarns
run back and forth, and are, where necessary, extended
to the side of the shorter courses, being caught between
a lcop in one row and a loop in an adjacent row as indi-
cated in 61, as in the formation of a laid-in fabric. The
course 44 and a symmetrical course at the far end of the
bulge are the shortest of all, and yarn is caught in at
two such points in spaced wales at each side of the bulge.

In Fig. 5 there is shown a form of fabric having a
multiplicity of bulges which run diagonally but which are
otherwise similar to the bulge of Fig. 3. As will be
seen these closely spaced bulges overlap. The portion
of fabric shown is formed of main yarn 62, and of wrap
yarns 63, 64, 65, and 66 fed respectively by yarnfeeds
having swings indicated at B4, C4, D4, and E4.

Extra courses of yarn 63 provide bulges 63a and 63;
extra courses of varn 64 provide bulges 64a, 64b, and
64c; extra courses of yarn 65 provide bulges 65a and 655,
and extra courses of yarn 66 provide bulges 66a and 665.
1t is to be noted that the extra courses are inserted after
two regular courses, so that the bulges of Fig. 5 are not
so high as the bulge of Fig. 3.

In Figs. 6, 7, and 8 there is shown a construction
wherein the extra courses, instead of being interspersed
with spaced numbers of other courses, are interspersed
in large groups to provide a bulge which curves out-
wardly from its base and protrudes well above the body
of the fabric. As shown, the fabric is formed of a single
yarn formed into courses 71 and 72 which run the full
width of the extended portion of the fabric (which may
be the extent of swing of a yarnfeed); a course 73 which
runs from the left-hand side (Fig. 8) of the portion of
the fabric to the right-hand end of the bulge; courses 74
thru 82 which run back and forth from end to end of
the bulge; a course 83 which runs from the left-hand end
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of the bulge to the right-hand side of the portion of the
fabric; and courses 84 and 85 which run from side-to-
side of the portion of the fabric. In the present instance
the yarn runs from left to right in the odd-number
courses and from right to left (Fig. 8) in the even-
number courses, and the courses 74-78 are of gradually
increasing extent and the courses 7882 are of gradually
decreasing extent.

A type of bulge which is of very similar shape, but
formed in a slightly different manner is exemplified in
Figs. 9 and 10. Here, courses 91 and 92 extend for
the full extent of the swing of a wrap yarnfeed; course
93 corresponds to course 73; courses 94-98 are of gradu-

" ally decreasing extent; courses 98-192 are of gradually

increasing extent; ccurse 103 corresponds to course 83;
and courses 104 and 1€5 run the full extent.

Still other variations are shown in Figs. 11, 12, and 13.
In Fig. 11 there are full courses 111 and 112; partial
course 113; decreasing courses 114-118; partial course
119; and full courses 12¢ and 121. In Fig. 12 there are
full courses 131 and 132; partial course 133; decreasing
courses 134-136; increasing courses 137-138; decreasing
courses 139-140; partial course 141; and full courses
142 and 143. In Fig. 13 there are full courses 141 and
142; partial course 343; decreasing courses 144-147;
partial courses 148-149; short course 150; partial courses
151 and 152; increasing courses 183-156; partial course
157; and full courses 158 and 159.

Figs. 14-15 show various design effects which may be
secured in accordance with the invention. Whereas in
the preceding figure, the space between close parallel
lines indicates a course of knitting, here the lines merely
indicate the contour of the bulge. As approximately in-
dicated, the bulges are of the type shown in Fig. 10, altho
bulges formed in various other ways may, of course, be
used. The design shown in Fig. 14 includes a number
of larger bulges 160 and a number of smaller bulges 161;
the feature in the showing being in the positioning of the
bulges. Bulges of many different types arranged in a
wide variety of manners may, of course, be employed.

The fabric of Fig. 14 may be formed of wrap yarns fed
from yarnfeeds having swings indicated at BS, CS, DS,
ES, and F5, with each yarn knitted back and forth, and
the yarn of a left-hand section in each instance being
caught into the left wale of a right-hand section, as be-
tween a loop in one row and a loop in an adjacent row.

The design of Fig. 15 includes large bulges 162 and
163, and small bulges 164. Except for the bulges 163
which bridge the section borders, the fabric is made up
of yarns from feeds having extents B6, C6, D6, and ES,
for example, as shown in Fig. 10. " Feeds having extents
B7, C7, D7, and E7 may be used for the formation of
the bulges 163 and, if desired, may be used for the
formation of some or all of the bulges 164, as shown in
Fig. 15.

Highly effective designs may be produced where bulges
of various colors are provided in a fabric. Such a
fabric is shown in Fig. 16. The body of the fabric is
formed of main yarn, which may be white in color. The
bulges are formed of wrap varn fed by yarnfeeds the
extent of swing of which is indicated at the top of the
figure. The color of each of the bulges is indicated in
the drawing, and the yarnfeed-swings are labeled to show
these colors. The bulges, themselves, may be generally
similar. in construction to the bulge of Fig. 10. Except
that the bulge and body yarns are different, so that there
are no “partial courses of the body yarn,” the bulge
is formed of courses 181-186 of decreasing extent and
courses 187-192 of increasing extent, as shown in Figs.
17 and 18.

One feature of the present invention is the forming
of designs wherein certain wrap yarns are knitted together
or separately in design portions. For example, there is
shown in Fig. 19 a fabric composed entirely of wrap
yarns, and embodying bulges in design formation within
other design portions. The fabric is composed of various
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wrap yarns including yarn 271 fed by yarnfeed C8, yarn
272 fed by yarafeed C9, yarn 273 fed by yarnfeed D8,
yarn 274 fed by yarnfeed D9, and yarn 275 fed by yarn-
feed E8, each yarnfeed being schematically indicated
by the extent of its swing. Yarn 271 is kaitted in full
courses in rows 281284, in central courses of diminish-
ing extent in rows 285-294, in central courses of increas-
ing extent in rows 296-305, and in full courses in rows
306-309 to provide background yarn. Yarn 272 is
knitted to form a portion of a border 329, all -of a border
321, and a portion of a border 322, These borders may,
for example, be six wales wide. Yarn 273 is knitted to
provide background yarn in a mirror image of the back-
ground yarn knitted by yarn 271. A central bulge 325
is ‘provided by courses -of varn 272 alternating with
courses the left-hand portions of which are composed
of yarn 271 and the right-hand portions of which are
composed of yarn 273,

As shown by the dotted lines, yarns 271 and 273 are
caught into the fabric without knitting, as by being
caught by a loop in one row and a loop in an adjacent
row in alternate courses, where they cross the border
321; and the yarn 272 is similarly caught into the fabric
without knitting where it.crosses the knitted background
yarn.

The major portion of the border 322 is formed of yarn
274, and an inner border 326 is formed of yarn 273 in
its left-hand portion and of varn 275 in its right-hand
portion, the latter yarn serving to provide a background

portion similar to that provided by the yarn 271. A

central bulge 328 is formed of courses of yarn 274, in-
terspersed with courses the lefi-hand portions of which
are formed of yarn 273 and the right-hand portions of
which are formed of varn 275, As shown by the dotted
lines, the yarns are caught into the fabric without knitting,
in the manner indicated above, at the points where they
cross other knitted yarn,

Instead of both yarns being knit to form bulges in the
central portions of the designs, one of the yarns may be
knit and the other caught-in without knitting in the man-
ner indicated above. In Fig. 20 the same yarns are
embodijed in the fabric in the same manner as in Fig. 19
except that in the central diamond-shaped designs only
courses. of one yarn are provided at a time. In the
diamond 339, for example, the yarn 274 is knitted; and
in the diamond 331, the yarn 271 is knitted at the left,
the yarn 273 is knifted at the right, and the yara 272 is
caught-in without knitting,

In Fig. 21, there is shown a bathing suit composed of
knitted fabric having transversally alined bulges 275 and
276 embodying the invention. ‘

The term “extent of swing” as used is intended to
refer to the maximum extent of feed of wrap yarn in a
particular instance even though the actual swing of the
wrap feed may itself be larger.

Since certain changes may be made in the constructions
set forth, and different embodiments of the invention may
be provided without departing from the scope of the in-
vention, it is intended that all matter contained in the
above description or shown in the accompanying draw-
ing shall be interpreted as illustrative and not in a limit-
ing sense.

I claim:

1. A knitted fabric providing bulges arranged in a pre-
determined pattern, each of at least a plurality of said
bulges containing a greater number of courses than the
fabric at the sides thereof, at least a part of each of
most-of the excess courses being provided by a single
varn extending over a multiplicity of wales, the coursewise
ends of the excess courses being tied into longer courses.

2. A fabric as set forth in claim 1 wherein there are
a still greater number of courses in' an interior portion of
at least certain of said bulges.

3. A fabric as set forth in claim 2 wherein the number
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of courses increases regularly toward the central portion
of at least certain of said bulges.

4. A knitted fabric comprising a plurality of sections
formed by individually-knitted wrap yarns and providing
a greater number of courses in a certain portion than in
other portions to produce a bulge, at least a part of each
of most of the excess courses being provided by a single
yarn extending over a multiplicity of wales, the ends of
the excess courses being tied into longer courses.

5. A knitted fabric comprising a plurality of sections
formed by individualiy-knitted wrap yarns and providing
a greater number of courses in.a certain portion than in
other portions to produce a bulge, at least a part of each
of most of the excess courses being provided by a single
yarn extending over a multiplicity of wales, the ends: of
the excess courses being tied into longer courses, said
excess courses being provided by the same yarn as the
aforesaid yarn.

6. A knitted fabric composed of wrap yarn knitted to
form longer courses and wrap yarn kitted to form shorter
courses imserted therein to provide a bulge at least a part
of each of most of said short courses being provided by a
single yarn extending over a multiplicity of wales, the
coursewise ends .of the excess courses being tied into
longer courses.

7. A knitted fabric comprising a plurality of sections
formed by individually-knitted wrap yarns and providing
a greater number of courses in a certain portion than in
other portions to produce a bulge, at least a part of each
of most of the excess courses being provided by a single
yarn extending over a multiplicity of wales, the course-
wise ends of the excess .courses being tied into longer
courses, sajd excess courses being provided by yarn other
than the aforesaid yarn.

8. A knitted fabric comprising a plurality of sections
formed by individually-knitted wrap yarns and providing
a greater number of courses in a certain portion than in
other portions to produce a bulge, at least a part of each
of most of the excess courses being provided by a single
yarn extending over a multiplicity of wales, the course-
wise ends of the excess courses being tied into longer
courses, said excess courses being provided by yarn other
than the aforesaid yarn and bridging said sections.

9. A knitted fabric comprising main yarn, and short
courses of wrap yarn inserted in the fabric in a certain
portion to produce a bulge, at least a part of each of
most of said short courses being provided by a single
varn extending over a multiplicity of wales, the coursewise
ends of the excess courses being tied into longer courses.

10. A fabric'as set forth in claim 1 wherein at least a
plurality of said bulges comprises short ‘courses and
shorter courses both interspersed with longer courses of
yarn which extends from outside the bulge.

11. A knitted fabric providing bulges arranged in a
predetermined pattern, each of at least a plurality of said
bulges comprising short courses interspersed with longer
courses to produce a -bulge, at least a part of each of
most of said short courses being provided by a single
yarn extending over a multiplicity of wales, the yarn being
substantially contained within said bulge the ends of the
short courses being tied into the longer courses so that
the bulge has closed sides.

12. A knitted fabric as set forth in claim 11 wherein
the bulge extends continuously walewise of the fabric.

13. A knitted fabric providing bulges arranged in a
predetermined pattern, each of at least a plurality of said
bulges comprising a succession of short courses inserted
between a pair of longer courses and tied at their ends
into the longer courses, to provide a bulge with parallel
courses which merges with the fabric at all sides, at least a
part of each of most of the excess courses being composed
of a yarn which is substantially contained within said
bulge.

14. A knitted fabric
determined pattern,

providing bulges arranged in a pre-
each of at least a plurality of said
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bulges comprising paraliel multiple-wale single yarn
courses of varying length, said yarn being substantially
contained within the bulge.

15. A knitted fabric as set forth in claim 1 and com-
prising a multiplicity of closed-sided bulges disposed in
design formation thereabout.

16. A knitted fabric as set forth in claim 1 wherein the
bulge has diverging ends from one side to the center of
the bulge.

17. A knitted fabric as set forth in claim 1 wherein
the ends of the bulge diverge from one side to the center
of the bulge and converge from the center to the other
side of the bulge.

18. A knitted fabric as set forth in claim 1 wherein
the ends of the bulge converge from one side to the center
of the bulge.

19. A knitted fabric comprising a bulge the ends of
which diverge and then converge, and which is formed
of inserted parallel courses which decrease in length
from cne side to the center of the bulge and courses which
increase in length from the center to the other side of
the bulge.

20. A knitted fabric comprising yarn knitted to provide
a background area, other yarn knitted in an area within
the background area, and a bulge within said inner area.

21. A knitted fabric as set forth in claim 20, wherein
the bulge is composed of the first-mentioned yarn and
said other yarn.

22.. A knitted fabric as set forth in claim 21, wherein
the first-mentioned yarn appears again between said other
yarn and said bulge. .

23. A knitted fabric composed of wrap yarns certain
of which are kuitted to provide a background area, and
other of which are knitted within the background area,
certain of the background yarn passing behind said other
yarn and being caught into- the fabric without knitting
where it passes behind the other yarn.

24." A knitted hat comprising a fabric having a greater
number of courses in a certain portion than in other
portions to produce a bulge, the ends of the excess courses
being tied into longer courses, the rim of the hat being
composed of the sides of the bulge arranged in juxtaposed
position.

25. A knitted fabric wherein the yarns run transversely
and which provides a. greater number of courses in inte-
rior portions than in the surrounding portions to produce
bulging design portions, the coursewise ends of the excess
courses being tied into longer courses, said design por-
tions being quadrilateral.

26. A knitted fabric wherein the yarns rui transversely
and which provides a greater number of courses in inte-
rior portions than in the surrounding portions to produce
bulging design portions, the coursewise ends of the excess
courses being tied into longer courses, said design.por-
tions being rectangular.
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28. A knitted fabric comprising yarn knitted to provide
a background area wherein substantially all the loops are
composed of one yarn, other yarn knitted in an area
within said background area wherein substantiaily all the
loops are ‘composed of other yarn, background yarn
knitted in an area which is within said inper area and
wherein substantially all the loops are composed of said
background yarn, and said other yarn knitted in an area
within the area within said inner area and wherein sub-
stantially all the loops are composed of other yarn.

29, A knitted garment providing a plurality of trans-
versely aligned bulges each containing a greater number
of courses in a certain portion than in other portions, at
least a part of each of most of the excess courses in each
of individual ones of said bulges being provided by a
single yarn extending over a multiplicity of wales, the
coursewise ends of the excess courses being tied into
longer courses.

30. A knitted fabric comprising yarn which is knitted
to provide a background area wherein substantially all the
loops are composed of said yarn, other yarn which is
knitted in an interior area wherein substantially all the
loops are composed of said other yarn, certain of the
first-mentioned yarn passing behind said other yarn in
said interior area and being caught into the fabric without
kaitting where it passes behind said other yarn, and the
first-mentioned yarn being knitted in an area which is
within said interior area and in which substantially all the
loops are composed of the first-mentioned yarn, certain of
said other yarn passing behind said first-mentioned yarn
in the last-mentioned area and being caught into the

~ fabric without knitting.

27. A knitted fabric as set forth in claim 1 wherein

each of said plurality of said bulges is interior and
straight-sided.
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2,121,489 Rutledge et al. . ____._ June 21, 1938
2,150,773 Lawsonetal. Lo . .___ Mar. 14, 1939
2,217,558 McAdams oo Oct. 8, 1940
2,229,105 Lombardi el Jan. 21, 1941
2,244,604 Bell oo June 3, 1941
2,287,143 Smetana - June 23, 1942
2,397,247 Davidson —— e Mar. 26, 1946
2,431,068 MInton - oo Nov. 18, 1947
2,440,280 Lawson - oo Apr. 27, 1948

FOREIGN PATENTS
269,202 Great Britain oo Dec. 1, 1927



