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[57] ABSTRACT

Methods and Apparatus for automatically advancing a
length of ribbon from a roll, severing a desired length
therefrom, turning the ends inwardly towards the cen-
ter, folding the length generally centrally to position
the cut ends generally adjacent within the central fold,
positioning the double folded length to cover the end
of a garment seam and stitching the resultant seam
end cover to the garment.

26 Claims, 8 Drawing Figures
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APPARATUS FOR CUTTING, FOLDING AND
ATTACHING TABS OF FLEXIBLE RIBBON-LIKE
MATERIAL

This invention relates to methods and apparatus for
fabrication and, more particularly, methods and appa-
ratus for fabricating folded assemblies of bodily flexible
materials.

At the outset, it is to be expressly understood that,
while the present invention is hereinafter described,
disclosed, illustrated and shown as applied to the fabri-
cation of seam end covers fabricated from a roll of rib-
bon for use in the fabrication of garments, such as
women’s lingerie; no intent is to be inferred thereby to
limit the invention in any way to the folding of ribbon
or garment fabrication but, rather, the present inven-
tion pertains to the fabrication of bodily flexible mate-
rials in general whether comprising fabric, paper, flexi-
ble metal, plastics, composites, laminates, or the like,
in substantially any industry and fabrication process.

Bearing in mind the foregoing, it is generally under-
stood that many fabrics have a tendency to unravel
when cut. Hence, double folded stitched hems, over-
edge stitching, thread binding or binding tapes are pref-
erably utilized on all cut edges during fabrication of
many garments, such as lingerie, and the like. However,
during such fabrication there often remains at the ends
of seams, a raw edge which can not conveniently be
hemmed or covered with an edge binding since the
binding for the adjacent edges is already in place at that
time during the fabrication. At times, also, no edge
binding is necessary or desirable yet some means for
holding the end of the seam flat is desirable. At such lo-
cations, it is conventional within the lingerie industry to
stitch a small folded tab of fabric or seam end covers
thereat. Since the material from which the seam end
covers are fabricated may also tend to unravel at the
cut ends, some treatment of these ends to prevent un-
ravelling thereof may also be desired. For example,
where the seam end covers are fabricated of thermo-
plastic yarns, such as nylon, it has been suggested to
hot-cut the material so as to heat-seal the fibers at the
cut end together to prevent unravelling. The heat-
sealed portion, however, is substantially stiffer than the
remainder of the cover and tends to scratch and chafe
the wearer’s skin. More frequently, therefore, seam end
covers have been double folded, with the ends being
folded or tucked inwardly to prevent unravelling of the
cut ends and to present a smooth, no chafe surface to
the garment and against the skin of the wearer. Prior to
the present method and apparatus, however, it was not
practical for a garment manufacturer to form the seam
end covers in his own plant, this generally being consid-
ered to be a separate industry.

As heretofore utilized, therefore, the fabrication of
such seam end covers has constituted an industry in
and of itself with the garment manufacturer purchasing
the seam end covers prefolded and ironed for position-
ing and stitching onto the garments being manufac-
tured. The utilization of such separate, pre-fabricated
and prefolded seam end covers, as have been hereto-
fore available and conventional, while providing the
answer to the problem and enabling the production of
a properly finished garment has not been entirely satis-
factory. Firstly, the prefolded seam end covers them-
selves are a relatively costly item to the garment manu-
facturer. Secondly, the handling, positioning and at-
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tachment of such prefolded seam end covers ordinarily
requires a substantial amount of hand labor and work-
manship. While attempts have been made to automati-
cally feed such prefolded seam end covers, complete
elimination of hand labor in stacking and positioning
such covers and the high cost of such prefolded seam
end covers has not been heretofore satisfactorily ac-
complished.

Bearing in mind the foregoing, it is a primary object
of the present invention to provide methods and appa-
ratus for automatically and inexpensively producing
and attaching such seam end covers at the time and
place of garment manufacture.

It is another primary object of the present invention,
in addition to the foregoing object, to provide methods
and apparatus for automatically folding, positioning
and securing seam end covers from a roll of stock mate-
rial.

Another primary object of the present invention, in
addition to the foregoing objects, is the provision of
methods and apparatus for automatically severing a
length of ribbon from a roll, folding the ends of the sev-
ered length inwardly, folding the length generally medi-
ally to dispose the cut ends thereof generally within
such folds, positioning the folded length of ribbon to
define a seam end cover and sewing the folded seam
end cover in position.

Another primary object of the present invention, in
addition to the foregoing objects, is the provision of
methods and apparatus for automatically severing a
length of material from a roll and turning the ends
thereof inwardly.

Yet still another and further primary object of the
present invention, in addition to each of the foregoing
objects, is the provision of novel and improved meth-
ods and apparatus for mounting seam end covers.

Another and still further primary object of the pres-
ent invention, in addition to each of the foregoing ob-
jects, is the provision of novel methods and apparatus
of fabrication.

The invention resides in the combination, construc-
tion, arrangement and disposition of the various com-
ponent parts and elements incorporated in improved
methods and apparatus for fabrication in accordance
with the principles of this invention. The present inven-
tion will be better understood and objects and impor-
tant features other than those specifically enumerated
above will become apparent when consideration is
given to the following details and description, which
when taken in conjunction with the annexed drawing,
describes, discloses, illustrates and shows a preferred
embodiment or modification of the present invention
and what is presently considered and believed to be the
best mode of practicing the principles thereof. Other
embodiments or modifications may be suggested to
those having the benefit of the teachings herein, and
such other embodiments or modifications are intended
to be reserved especially as they fall within the scope
and spirit of the subjoined claims.

IN THE DRAWING

FIG. 1 is a schematic perspective view of a portion of
an apparatus constructed in accordance with the prin-
ciples of the present invention;

FIG. 2 is an enlarged perspective view of a portion of
the apparatus of FIG. 1, viewed generally from the op-
posite side thereof;
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FIG. 3 is a cross-sectional illustration taken generally
along the lines 3—3 of FIG. 2;

FIG. 4 is a view similar to FIG. 3 but showing a later
time in the operation of the apparatus;

FIG. § is a view similar to the preceding figures show-
ing a still later time;

FIG. 6 is a view similar to the preceding figures show-
ing a still later time;

FIG. 7 is a view similar to the preceding figures show-
ing the seam end cover substantially fully formed; and

FIG. 8 is a perspective view of a portion of the appa-
ratus illustrating how the seam end covers are sewn to
the garment.

With reference now to the drawing, there is shown
and illustrated apparatus, generally designated by the
reference character 1@, constructed and arranged for
advancing the free end portion of a roll of ribbon, sev-
ering a pre-determined length therefrom, grasping the
severed end portion to maintain it in position, position-
ing the end portions of the severed length within grasp-
ing means and rotating the end portions of the severed
length 180° to tuck the end portions thereof generally
inside and produce a central fold therein.

More particularly, the apparatus 10 may comprise
means, such as a spindle or holder 12 for supporting a
roll of ribbon or ribbon-like material 14 for feeding and
processing. Spaced generally beneath the supply roll
14, there may be provided means, such as a plurality of
drive rollers 16 engaging opposite sides of the roll of
ribbon for feeding the ribbon downwardly to a member
18. Spaced generally above the member 18, there may
be provided means, such as a pair of cooperating cutter
blades 20 for severing the end portion of the ribbon to
a desired severed length. The member 18 could pre-
clude dropping of the severed end 22 outwardly of the
apparatus. Disposed generally medially between the
cutters 20 and the member 18, there may be provided
a backing plate 24 and a hook-like member 26 adapted
to have the severed lengths of material 22 pass therebe-
tween. Means, not shown, may be provided for moving
the hook-like member 26 rearwardly to engage the me-
dial portion of the severed length of material 22 against
the plate 24 and thereby maintain the severed length in
position. A plurality of means, such as air jets 28 may
be provided disposed generally above and below the
hook member 26, as shown, and in alignment with the
end portions of the severed length of material 22
which, upon actuation to provide a flow of air or other
fluid outwardly therefrom bend the end portions of the
severed length of material outwardly into generally U-
shaped configuration with the center portion thereof
being held by the hook member 26, as shown in solid
lines in FIG. 1.

Disposed generally adjacent the portion of the mech-
anism heretofore described and spaced generally later-
ally therefrom there may be provided two sets of grip-
per fingers 30 and 32 fabricated, for example, of spring
material, with each set comprising a pair of cooperating
gripper fingers biased towards each other and having
relatively narrow nose portions 34 adapted to grasp the
end portions of the severed lengths of ribbon 22 there-
between. Means may be provided for opening and clos-
ing each pair of gripper fingers such as, for example, a
pointed rod 36 disposed generally adjacent each pair
thereof adapted to be reciprocated into engagement
with and between each pair of fingers 30 and 32 to
spread the pair apart. To aid in initial penetration of the
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pointed rods 36 between the pairs of gripper fingers,
each pair may be provided with dimpled or raised por-
tions 38 to define a generally conical space into which
the conical nose of the pointed rod 36 may be readily
engaged to spread the gripper fingers as shown in FIG.
2. Means, not shown, may be also provided for advanc-
ing the finger sets laterally towards the severed length
of material 22 or generally transverse the direction of
advance of the ribbon past the cutters 20. Hence, after
severing of the lengths of material 22, as in FIG. 1, and
actuation of the air jet 28 and retraction of the hook
member 26, the central portion of the severed length
of material 22 may be held in position and the end por-
tions of the severed length of material 22 extended gen-
erally outwardly in U-shaped configuration. Then, if
the fingers 30 and 32 are advanced generally laterally
to the position shown in FIG. 2 with the tip portions 34
thereof spaced on opposite sides of the severed length
of material 22, the end portions of the severed length
of material 22 will be automatically inserted therebe-
tween as shown in FIG. 3. Then, upon de-activation of
the air jets 28 and retraction of the pins 36, the clamp-
ing fingers 30 and 32 will close gripping the end por-
tions of the severed length 22 and the hook 26 may be
retracted by movement thereof away from the backup
plate 24 and towards the fingers 30 and 32 or towards
the left as shown in FIG. 2 as indicated by the arrow,
leaving the severed length of material disposed gener-
ally as shown in FIG. 4.

Means may be provided for rotating the fingers 30
and 32 generally oppositely so as to move or fold the
end portions of the severed length of material 22 gener-
ally inwardly thereof. Such means may comprise, for
example, a pinion gear 40 associated with each of the
finger pairs 30 and 32 spaced apart from the finger tips
34 and a double-toothed rack 42 disposed therebe-
tween so that, upon relative movement between the
rack 42 and the fingers 30 and 32, the gear wheels 40
and associated fingers will be rotated through 180 de-
grees, as shown in FIGS. 5 and 6, tucking the end por-
tions of the severed length 22 generally inwardly.

Each of the pinion gears 40 may be provided with
flattened portions 41 and the rack 42 may be provided
with mating flattened portions 43 so that, when in the
position shown, that is, when the flattened portions are
engaged, further relative movement of the rack 42 will
not result in any rotation of the pinion gears 40 but,
rather, the pinion gears 40 will be aligned and posi-
tioned and restrained from any rotation. Means, not
shown, may further be provided for connecting the pins
36 for movement with the rack 42 so that relative
movement of the rack towards the left in FIG. 2 will,
in sequence, rotate the pinion gears 40 to the position
shown in FIG. 2 by engagement between the teeth of
the pinion gears 40 and the teeth of the rack 42 and
then engage the pins 36 between the raised portions 38
of the fingers 30 to spread them apart, while the en-
gagement between the flattened portions 41 and 43
maintains the fingers 30 properly aligned.

Upon relative movement of the rack 42 in the oppo-
site direction, that is, towards the right in FIG. 2, the
reverse sequence occurs. The length of the rack 42 and
the number of teeth thereon may be selected so that ex-
actly one-half a revolution of the pinion gears 40 will
be produced thereby, after which the end of the rack
will be reached whereupon the teeth will disengage and
the pinions be free to rotate. Therefore, as will appear
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in more detail hereinafter, with the rack 42 disengaged
from the pinion gears 40, the fingers will be free to
align with the sewing head pressure foot and base plate
upon lowering of the pressure foot.

Then, with the severed length 22 foled and held by
the pairs of fingers 30 and 32, the garment seam 44
may be inserted between the folds formed by the fin-
gers, a pressure foot 46 lowered thereagainst and the
fingers 30 and 32 retracted as indicated in FIG. 8.
Then, by means of a cam controlled sewing machine,
the seam end cover may be stitched in position.

In other words, the hook member 26 and the air jets
28 may initially form the severed length 22 into a gen-
erally U-shaped configuration while the grasping fin-
gers 30 and 32 are retracted or positioned towards the
front as shown in FIG. 1. Then, the grasping fingers 30
and 32 may be advanced or moved towards the severed
length and across the end portions thereof while the
end portions are being maintained extended by the air
Jets 28. Once the end portions of the severed length 22
are disposed between the open fingers 30 and 32, the
fingers may be closed and the air jets shut off, the sev-
ered length 22 being held in a U-shaped bend by the
grasping fingers 30 and 32, each pair of grasping fingers
holding one leg thereof with the legs thereof extending
generally parallel and in a first direction.

Upon subsequent rotation of the grasping fingers 36
and 32 in opposite directions so as to turn the end por-
tions of the severed length inwardly, a pair of generally
U-shaped outer bends are formed with the legs of the
first-mentioned U-shaped bend or fold defining the
outer legs of the outer U-shaped bends or folds.

If the pinion gears 40 are mounted with the fingers 30
and 32 with the rotational axis thereof offset from
alignment with the finger tips 34, as shown and illus-
trated in FIG. 2, upon rotation thereof the finger tips
34 will, in addition to being rotated about their axis, be
translated -and moved outwardly to clear the severed
length 22 from the feeding and cutting mechanism as
shown in phantom in FIG. 2. The fingers 30 may then
be moved toward the right and the tips 34 thereof posi-
tioned with the folded seam cover 22 disposed between
the pressure foot 46 and the bed plate 48 of a sewing
machine head so that the garment seam 44 may be
readily and easily inserted therein, as shown in FIGS.
7 and 8. The fingers 30 and 32 may then be moved to
the left, as seen in FIG. 8 to withdraw the tips 34 from
the folded cover after the pressure foot 46 is down and
before sewing so as not to interfere with the needle.

To aid in inserting the tips and folded covers 22 be-
tween the pressure foot 46 and the bed plate 48 without
snagging or binding, there may be provided further a
pair of oppositely flared or funnelled guide strips 50
and 52 mounted, respectively, with the pressure foot 46
and bed plate 48, as shown in FIG. 8. The guide plates
50 and 52 may be relatively rigid and, yet still further,
the upper or pressure foot guide plate 50 may be pro-
vided with a flat spring wiper member 54 extending
downwardly therefrom, fabricated, for example, of
spring metal sheet so that as the fingers 30 move the
tips 34 thereof carrying the folded tab 22 past the wiper
member 54, the folds of the tab 22 will be pressed or
ironed thereby and, additionally, the tab 22 will be
smoothed inwardly along the tips 34 until it abuts the
shoulders 56 of the fingers 30 to thereby be accurately
positioned for clamping by the pressure foot 46 and
subsequent sewing in place. As the pressure foot 46 is
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lowered against the folded tab 22, the spring wiper
member 54 gives or bends upwardly.

While the invention has been described, disclosed,
illustrated and shown in terms of an embodiment or
modification which it has assumed in practice, the
scope of the invention should not be deemed to be lim-
ited by the precise embodiment or modification herein
described, disclosed, illustrated or shown, such other
embodiments or modifications as may be suggested to
those having the benefit of the teachings herein being
intended to be reserved especially as they fall within
the scope and breadth of the claims here appended.

What is claimed is:

1. Apparatus for forming and applying folded mate-
rial, such as seam end covers to structures, such as gar-
ments comprising, in combination, means for advanc-
ing a ribbon-like material a predetermined length,
means for severing such length therefrom, means for
forming the severed length to a generally U-shaped
configuration with the end portions thereof projecting
generally equidistantly parallel from a medial portion
thereof, means for grasping the end portions of said
severed length subsequent to the operation of said
forming means, and means for rotating said grasping
means and thereby said end portions inwardly approxi-
mately 180 degrees after engaging the end portions to
form such severed length into a generally centrally dis-
posed U-shaped loop with the legs thereof extending in
a first direction to define the outer legs of a pair of gen-
erally U-shaped loops having the legs thereof extending
in a direction generally opposite said first direction so
that upon insertion of a garment seam therebetween
and application of a generally perpendicular pressure
to such outer legs the U-shaped bends will be flattened
into folds defining a seam end cover of conventional
appearance.

2. Apparatus defined in claim 1 wherein said forming
means comprises means for supporting such severed
length generally medially thereof to preclude such me-
dial portion from moving in said first direction and
means for moving the end portions in said first direc-
tion prior to engagement thereof by said grasping
means.

3. Apparatus defined in claim 2 wherein said moving
means comprises, in turn, an air jet mounted on either
side of said supporting means for blowing the end por-
tions of such severed length outwardly therepast to ini-
tially form such severed length into a generally U-
shaped configuration.

4. Apparatus defined in claim 2 wherein said support-
ing means comprises, in turn, a hook member extend-
ing generally transversely across such severed length
movable generally laterally transversely away from
such severed length so that such severed length may be
freely moved in said first direction after engagement by
said grasping means.

5. Apparatus defined in claim 4 further comprising
backup means for cooperation with said hook member
and wherein said hook member is movable toward said
backup member to clamp said severed length therebe-
tween.

6. Apparatus defined in claim 1 wherein said grasping
means comprises a pair of cooperating fingers for
grasping each end portion of said severed length there-
between, each of said fingers comprising an elongated
portion for extending generally transversely across said
severed length.
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7. Apparatus defined in claim 6 wherein each of said
fingers is spring biased toward the mating one of its pair
and further comprising means engaging at least one of
each pair of fingers to open it away from the mating
one of that pair and enable substantially unhindered
passage of said ribbon-like material therebetween.

8. Apparatus defined in claim 7 wherein said opening
means comprises a tapered pin selectively positionable
between the fingers of one of said pairs to spread that
pair apart.

9. Apparatus defined in claim 1 further comprising
means for swinging each of the end portions of such
severed length in opposite direction approximately 90°
from a substantially straight position wherein said end
portions extend away from each other to a position
generally parallel one another so as to form the severed
length to a generally U-shaped configuration prior to
engagement thereof by said grasping means.

10. Apparatus defined in claim 9 wherein said means
for swinging comprises means for supporting the sev-
ered length generally medially thereof to preclude such
medial portion from moving toward such parallel posi-
tion and an air jet mounted on either side of said sup-
porting means for blowing the end portions of such sev-
ered length outwardly therepast.

11. Apparatus defined in claim 10 wherein said
grasping means comprises, in turn, a pair of cooperat-
ing fingers movable generally transversely between a
first position out of alignment with the path of travel of
the end portions of such severed length during such
swinging movement to allow such end portion to swing
into general alignment with said fingers and into posi-
tion for engagement with the end portion of such sev-
ered length after such swinging movement thereof.

12. Apparatus defined in claim 1 wherein said means
for rotating said grasping means comprises a pinion
gear mounted for rotation with each of said grasping
means and a rack reciprocable therebetween.

13. Apparatus for forming a longitudinally extensive
bendable material to a configuration having a generally
intermediate fold with the end portions of said length
of material folded inwardly thereof comprising, in com-
bination, positioning means for gripping said material
generally intermediate its end portions, a pair of spaced
apart means for simultaneously grasping each of said
end portions and means for rotating said grasping
means in opposite directions around parallel axes ex-
tending transverse said length of material so that said
end portions are folded towards each other.

14. Apparatus for forming a length of bendable mate-
rial to a configuration having a pair of folds generally
intermediate the ends of said length with the end por-
tions of said length of material folded inwardly com-
prising, in combination, means for bending said length
of material to a generally U-shaped configuration and
a pair of spaced apart means for simultaneously grasp-
ing each of said end portions and means for rotating
said grasping means in opposite directions around par-
allel axes extending transverse said length of material
so that said end portions are folded towards each other
and toward the portion of said length of material me-
dial said folds. .

15. Apparatus defined in claim 14 wherein said rotat-
ing means rotates each of said grasping means approxi-
mately 180° to fold the end portion grasped thereby
generally against the inside surface of said medial por-
tion.
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16. Apparatus defined in claim 14 wherein said bend-
ing means comprises means for supporting such length
of material generally medially thereof to preclude such
medial portion from moving in a first direction and
means for moving the end portions in said first direc-
tion prior to engagement thereof by said grasping
means.

17. Apparatus defined in claim 16 wherein said mov-
ing means comprises, in turn, an air jet positioned on
either side of said supporting means for blowing the
end portions of such length outwardly therepast to ini-
tially form such length into a generally U-shaped con-
figuration.

18. Apparatus defined in claim 16 wherein said sup-
porting means comprises, in turn, a hook member ex-
tending generally transversely across such length of
material movable generally laterally transversely away
from such length of material so that such length of ma-
terial may be freely moved in said first direction after
engagement by said grasping means.

19. Apparatus defined in claim 18 further comprising
backup means for cooperation with said hook member
and wherein said hook member is movable toward said
backup member to clamp said length of material there-
between.

20. Apparatus defined in claim 14 wherein said
grasping means comprises a pair of cooperating fingers
for grasping each end portion of said length of material
therebetween, each of said fingers comprising an elon-
gated portion for extending generally transversely
across said length of material.

21. Apparatus defined in claim 20 wherein each of
said fingers is spring biased toward the mating one of
its pair and further comprising means engaging at least
one of each pair of fingers to open it away from the
mating one of that pair and enable substantially unhin-
dered passage of the end portions of said length of ma-
terial therebetween.

22. Apparatus defined in claim 21 wherein said open-
ing means comprises a tapered pin selectively position-
able between the fingers of one of said pairs to spread
that pair apart.

23. Apparatus defined in claim 14 further comprising
means for swinging each of the end portions of said
length of material in opposite directions approximately
90° from a substantially straight position wherein said
end portions extend away from each other to a position
generally parallel one another so as to form the severed
length to a generally U-shaped configuration prior to
engagement thereof by said grasping means.

24. Apparatus defined in claim 23 wherein said
means for swinging comprises means for supporting the
length of material generally medially thereof to pre-
clude such medial portion from moving toward such
parallel position and an air jet mounted on either side
of said supporting means for blowing the end portions
of said length of material outwardly therepast.

25. Apparatus defined in claim 24 wherein each of
said grasping means comprises, in turn, a pair of coop-
erating fingers movable generally transversely between
a first position out of alignment with the path of travel
of the end portions of said length of material during
such swinging movement to allow such end portion to
swing into general alignment with said fingers and into
position for engagement with the end portion of said
length of material after such swinging movement
thereof.
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26. Apparatus defined in claim 14 wherein said teeth on opposite side edges thereof reciprocable be-
means for rotating said pair of grasping means com- tween said pinion gears with said rack teeth engaged
prises a pinion gear mounted for rotation with each of therewith.
said grasping means and a rack member having rack ®OoF Ok ok %
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