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57 ABSTRACT 
Pairs of shoelaces are packaged in convolute wound 
relation by forming a folded portion in a pair of shoe 
laces substantially about the midpoint of the length 
thereof, connecting the folded portion of the pair of 
shoelaces to a rotatable member with the opposite 
halves of the pair of shoelaces trailing therebehind, 
and rotating the rotatable member to wind the oppo 
site halves of the pair of shoelaces into a series of four 
convolute windings on the rotatable member. The 
convolute wound pair of shoelaces is then removed 
from the rotatable member and flattened, and a wrap 
per is secured around a medial portion of the flattened 
convolute wound pair of shoelaces to maintain the 
same intact and form a package. 

22 Claims, 18 Drawing Figures 
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APPARATUS AND METHOD FOR PACKAGENG 
SHOELACES 

This invention relates to an apparatus and method for 
winding and packaging shoelaces, and more particu 
larly to an apparatus and method for forming shoelaces 
into a stable convolute wound package. 
As far as is known, all conventional shoelace packag 

ing machines and attendant methods of operating have 
employed the principle of winding the shoelaces from 
one end thereof to form the pair of shoelaces into a re 
spective pair of convolute coils. For example, my ear 
lier U.S. Pat. No. 3,024,580 discloses an apparatus and 
method for automatically winding and packaging shoe 
laces wherein one end of a pair of shoelaces is secured 
to a tubular mandrel and the shoelaces are wound on 
the mandrel into a pair of side-by-side convolute coils 
with one end of each shoelace being located interiorly 
of the respective coil and with the other end being lo 
cated on the exterior surface of the coil. The coils are 
then removed from the mandrel and flattened, and a 
wrapper is applied around a medial portion of the flat 
tened coils to maintain the same intact. 
When the shoelaces are wound in accordance with 

the aforementioned principle, the time required to 
complete the winding operation is of importance since 
the winding time imposes a limitation on the rate at 
which the shoelaces may be wound and packaged. This 
winding time is of particular concern when packaging 
laces of considerable length, such as bootlaces. Addi 
tionally, when forming long laces such as bootlaces into 
a conventional convolute coiled package, the package 
formed is relatively unstable due to the large number 
of turns or windings in each convolute coil. 
With the foregoing in mind, it is an object of this in 

vention to provide an apparatus and method for wind 
ing and packaging shoelaces which is considerably 
more efficient than the previously known methods and 
machines, and wherein the amount of time required for 
winding the shoelaces is considerably reduced by wind 
ing opposite halves of a shoelace simultaneously into a 
pair of convolute windings. 

It is another object of this invention to provide a 
shoelace packaging apparatus and method of improved 
efficiency, wherein the shoelaces are wound into a se 
ries of convolute windings at one station and the wound 
laces are packaged at another station to permit simulta 
neously winding a pair of shoelaces while packaging a 
previously wound pair of shoelaces, thereby increasing 
the rate of winding and packaging shoelaces. 

It is another object of this invention to provide an ap 
paratus and method for forming a pair of shoelaces into 
an improved package which is considerably more sta 
ble than prior shoelace packages by having a broader 
base or foundation with a fewer number of windings 
thereupon, and which is particularly suited as a pack 
age for laces of considerable length such as bootlaces. 

It is a more specific object of this invention to pro 
vide an apparatus and method for winding and packag 
ing shoelaces wherein the amount of time required for 
winding the shoelaces is considerably reduced by form 
ing a folded portion substantially about the midpoint of 
the length of a pair of shoelaces and simultaneously 
winding the respective runs or remaining portions or 
halves of the pair of shoelaces on a rotatable member 
into a series of four convolute windings. 
Some of the objects of the invention having been 

stated, others will appear as the description proceeds 
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2 
when taken in connection with the accompanying 
drawings, in which - 

FIG. 1 is a plan view of the shoelace packaging appa 
ratus; 
FIG. 2 is an enlarged fragmentary perspective view of 

the shoelace gripping means in the creel; 
FIG. 3 is a fragmentary perspective view of the appa 

ratus looking from arrow 3 in FIG. 1 and showing the 
package transfer arm at the winding station; 
FIG. 4 is a fragmentary perspective view similar to 

FIG. 3 but showing the package transfer arm at the 
packaging station; 
FIG. 5 is a vertical sectional view of the winding sta 

tion and the shoelace folding mechanism associated 
therewith; 
FIG. 6 is a vertical sectional view taken along the line 

6-6 of FIG. 5; 
FIGS. 7-9 are enlarged vertical sectional views of the 

winding station at successive stages of the winding and 
flattening operation; 
FIG. 10 is a front elevation of the shoelace package 

transfer arm; 
FIG. 11 is a vertical sectional view taken along line 

11-11 of FIG. 10; 
FIG. 12 is a plan view of the shoelace package trans 

fer arm shown in FIG. 10; 
FIG. 13 is a vertical sectional view taken along line 

13-13 of FIG. 10; 
FIG. 14 is a front elevation of the shoelace package 

transfer arm in its position at the packaging station; 
FIGS. 15-17 are vertical sectional views of the pack 

aging mechanism taken substantially along the line 
15-15 of FIG. 14 and showing successive steps of the 
operation thereof; and 
FIG. 18 is a perspective view of a pair of shoelaces 

packaged by the apparratus and method of this inven 
tion. 
The apparatus of the present invention will be de 

scribed first in general terms, broadly pointing out the 
primary elements of the apparatus. These primary ele 
ments and other parts of the apparatus will be later de 
scribed in more detail. Only those parts of the appara 
tus are shown which are necessary to an understanding 
of the invention, it being understood that any suitable 
driving mechanism may be employed for providing the 
required movement of the parts shown in the drawings. 
Referring now more particularly to FIG. 1 of the 

drawings, the apparatus illustrated includes a creel, 
broadly designated at 10, upon which an operator posi 
tions the shoelaces to be packaged. A folding station 20 
is positioned adjacent creel 10 and is adapted for suc 
cessively receiving a pair of shoelaces. A from the creel, 
forming a folded portion substantially about the mid 
point of the length of the pair of shoelaces, and present 
ing the folded portion of the pair of shoelaces to a 
winding station 30. The winding station 30 includes a 
rotatable mandrel 31 adapted for receiving the folded 
portion of the pair of shoelaces and winding the re 
maining portions or halves of each of the shoelaces 
thereon into a series of four side-by-side convolute 
windings lying in parallel planes, and also includes a 
mechanism for removing the convolute wound pair of 
shoelaces from the mandrel and flattening the same, 
applying a wrapper around a medial portion of the flat 
tened convolute wound pair of shoelaces, and deliver 
ing the flattened convolute wound pair of shoelaces 
and wrapper to a package transfer arm 100. The pack 
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age transfer arm 100 is pivotally mounted and adapted 
for receiving the flattened convolute wound pair of 
shoelaces and wrapper and transferring the same to a 
packaging station 120 positioned remotely of the wind 
ing station 30. The packaging station 120 includes 
means for folding the wrapper around the flattened 
convolute wound pair of shoelaces for securing the 
ends of the wrapper in overlying relation to complete 
the package, and for removing the completed package 
from the transfer arm. 

CREEL 

The creel 0 (FIG. 1) includes a horizontal shaft 11 
driven for continuous rotation by a suitable drive 
mechanism, not shown, and having a pair of flat, circu 
lar support plates 12, 13 mounted at spaced locations 
on the shaft. Support plate 12 is fixedly secured to one 
end of shaft 11 and includes a series of radially extend 
ing notches 14 (FIG. 2) equally spaced around the cir 
cumference of the support plate for receiving pairs of 
shoelaces therein. Cooperating with each notch 14 is a 
shoelace gripper arm 15 which is pivotally mounted at 
one end on support plate 12 and which has the opposite 
free end extending radially outwardly on the support 
plate in front of notch 14. Gripper arm 15 is biased by 
a suitable spring (not shown) to normally remain in 
front of notch 14 for pinching a pair of shoelaces be 
tween one side of notch 14 and the cooperating arm 15 
for retaining the pair of shoelaces in the notch. 
The support plate 13 is also of flat circular construc 

tion similar to support plate 12 and is releasably se 
cured to the shaft 11 by suitable means such as a set 
screw 13a so that plate 13 may be adjustably positioned 
along the length of shaft 11. This permits adjusting the 
spacing between the pair of support plates 12, 13 when 
different lengths of shoelaces are being wound for posi 
tioning the midpoint of the length of the pairs of shoe 
laces at the proper location in the creel for being pres 
ented to folding station 20. Support plate 13 includes 
a plurality of shoelace retaining members 16 (FIG. 2), 
equal in number to the number of gripper arms 15 on 
support plate 12, which are equally spaced around the 
circumference of plate 13. Each shoelace retaining 
member 16 includes a base member 17 which is se 
cured to plate 13 adjacent the outer edge thereof and 
which carries a post 18 extending radially outwardly 
from plate 13. Base member 17 also carries an arcuate 
shield 19 which is positioned beside the post 18 and is 
spaced apart therefrom to provide an arcuate slot S for 
receiving the end of a pair of shoelaces. 
During operation of the machine, an operator loads 

the creel by first positioning a pair of shoelaces in an 
arcuate slot S on plate 13 and then drawing the hard 
ened tips of the shoelaces into the slot. The spacing be 
tween post 18 and shield 19 is adapted to permit a pair 
of shoelaces to freely slide through slot S but is adapted 
to cause the hardened tips of the shoelaces to become 
wedged between the post 18 and shield 19, thereby po 
sitioning the tips of the shoelaces side-by-side in sub 
stantial alignment when drawn into the slot as shown in 
FIG, 2. The pair of shoelaces is then stretched across 
the creel and positioned in a correspondingly located 
notch 14 on support plate 12, so that about half of the 
length of the pair of shoelaces is maintained in ex 
tended relation on the creel with the remaining por 
tions of the pair of shoelaces dangling freely from sup 
port plate 12. 
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FOLDING STATION 

As creel 10 rotates to advance successive pairs of 
shoelaces to folding station 20, the midpoint of the 
length of each successive pair of shoelaces A is pres 
ented in the path of a reciprocating blade 21 (FIG. 3). 
Blade 21 is mounted for horizontal reciprocating move 
ment along a suitable track 22 and is driven by an arm 
23 in timed relation with the arrival of a pair of shoe 
laces in the folding station. 
Blade 21 is formed of relatively thin material, such as 

sheet metal, and has a bifurcated leading end, the two 
legs of which define a shoelace engaging slot 21a there 
between. Slot 21a is of a width adapted to receive the 
thickness of a single shoelace therein so that when a 
pair of shoelaces is positioned in the slot, the shoelaces 
will be arranged laterally of one another. 
On its forward stroke, blade 21 is reciprocated from 

its retracted position as illustrated in FIG. 3 forwardly 
into a restricted passageway defined between opposing 
side walls 24a, 25a (FIG. 6) of a cooperating pair of 
guiding plates 24, 25 to the position illustrated in FIG. 
4, it being noted that guiding plates 24, 25 are undercut 
along their length to define the opposing walls 24a, 25a 
and position the same in spaced relation. During this 
forward stroke the blade engages the pair of shoelaces 
delivered by creel 10 substantially about the midpoint 
of the length thereof and advances the same forwardly, 
forming a folded portion or bight substantially about 
the engaged portion of the pair of shoelaces with the 
remaining portions or halves of each of the shoelaces 
of the pair trailing behind the folded portions on oppo 
site sides of blade 21. The slot 21a at the leading end 
of blade 21 causes one shoelace of the pair to be posi 
tioned forwardly of the other shoelace in the slot so 
that upon the forward stroke of blade 21, the folded 
portion of one shoelace of the pair is positioned astrad 
dle the folded portion of the other shoelace and in nest 
ing relation therewith. 

Preferably, for aiding in removing the pair of shoe 
laces from creel 10 upon being delivered to the folding 
station 20 and engaged by blade 21, a pair of arms 26, 
27 (FIG. 1) are provided extending upwardly adjacent 
support plates 12, 13 on the side thereof closest to fold 
ing station 20. As seen in FIG. 3 with respect to arm 26, 
but which likewise applies for arm 27 which is not visi 
ble in FIG. 3, arm 26 is pivoted at the lower end 26a 
thereof and is adapted for swinging forwardly in timed 
relation with the delivery of a pair of shoelaces at fold 
ing station 20 to strike the pair of shoelaces adjacent 
the point of engagement on support plate 12 to free the 
pair of shoelaces from engagement on the creel for 
being subsequently folded and wound into convolute 
relation. 
As blade 21 enters the passageway defined between 

opposing walls 24a, 25a, the remaining portions or 
halves of the pair of shoelaces are guided beneath an 

65 

upper pressure plate 28 and into substantially parallel 
side-by-side relation between walls 24a, 25a and on op 
posite sides of blade 21. Upon completing its forward 
stroke, blade 21 retracts to the position shown in FIG. 
7, leaving the nesting folded portions at the winding 
station 30 for being wound on a rotatable mandrel 31. 
Blade 21 remains at the position shown in FIG.7 during 
winding, where it serves to guide the remaining por 
tions of the pair of shoelaces and prevent entanglement 
thereof. 
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Upper pressure plate 28 is biased by a spring 28a to 
apply pressure against the shoelaces in the passageway. 
As seen in FIG. 1, spring 28a is adjustable by a thumb 
screw 29 (FIG. 1) to control the amount of pressure ap 
plied against the shoelaces by pressure plate 28. Pres 
sure plate 28 thus serves to prevent the pair of shoe 
laces from moving rearwardly, with blade 21 on its re 
turn stroke and also serves to tension the shoelaces dur 
ing winding thereof on mandrel 31. 

WINDING STATION 
Referring now to FIG. 4, a pair of parallel plates 32, 

33 are provided in spaced apart relation in winding sta 
tion 30, with plate 33 having a central bore in which the 
end of a rotatable mandrel 31 is positioned for longitu 
dinal movement toward and away from plate 32. Rotat 
able mandrel 31 is of tubular construction and has four 
equally spaced slots therein adapted for receiving the 
folded portion of a pair of shoelaces. A sleeve 34 (FIG. 
5) is mounted within mandrel 31 and is provided with 
four equally spaced slots corresponding to the slots in 
mandrel 31, which are maintained in alignment with 
the slots of mandrel 31 when the mandrel is stationary 
to provide an opening for receiving the folded portions 
of a pair of shoelaces therein. Sleeve 34 is adapted for 
being rotated a fraction of a turn with respect to man 
drel 31 as shown in FIG. 7 upon beginning the winding 
operation to grip the folded portion of the pair of shoe 
laces between mandrel 31 and sleeve 34. As shown in 
FIG. 4, a vertically movable arm 35 is adapted for en 
gaging an outwardly extending lug 36 on the rear por 
tion of mandrel 31 for positioning the aforementioned 
slots in alignment. 
During the forward stroke of blade 21, the free end 

of mandrel 31 is withdrawn from the space between 
plates 32,33 as shown in FIG. 5 to permit the blade to 
move therebetween. Upon the folded portion of the 
pair of shoelaces being deposited at winding station 30 

O 
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30 

35 

by blade 21, the free end of mandrel 31 is moved 
toward plate 32 by a pivotable arm 37, with one of the 
four slots facing blade 21 for sliding over the folded 
portion of the pair of shoelaces previously presented by 
blade 21, as shown in FIG. 7. The mandrel is then ro 
tated a predetermined number of turns, depending 
upon the length of the shoelaces being wound, by a 
motor 41, (FIG 1), in association with a belt drive 42 
and a suitable clutch 43 and clutch linkage 44 to wind 
the remaining portions of the pair of shoelaces on the 
mandrel into a series of four side-by-side convolute 
windings lying in parallel planes on the mandrel. 
Upon completing the winding, the rotation of man 

40 

45 

50 

drel.31 is stopped with the tips of the shoelaces posi 
tioned uppermost on the windings. The free end of 
mandrel 31 is then, withdrawn from the space between 
plates 32, 33 to strip the convolute wound pair of shoe 
laces from the mandrel. 
Follower arms 45, 46 (FIG. 8) are positioned adja 

cent mandrel 31 and are adapted for engaging the pe 
riphery of the convolute windings as they are built up 60 
on the mandrel during winding, and for trapping the 

55 

free ends of the laces on the periphery of the respective 
convolute windings upon completion of winding to 
maintain the pair of shoelaces in convolute wound rela 
tion after winding and upon removal from the maindrel. 
As seen in FIGS. 3 and 4, follower arm 45 is carried by 
a pivoted support arm 47 and is biased toward mandrel 

65 

31 by a tension spring 48. Follower arm.47 is similarly 

6 
biased toward mandrel 31 by suitable means such as a 
torsion spring, not shown. . . " - 
Plunger 50 is carried at the end of connector rod 51 

and is normally positioned below mandrel 31. After re 
moval of a convolute wound pair of shoelaces from 
marfdrel 3, however, plunger 50 is driven upwardly 
between plates 32, 33 pushing follower arms 45, 46 
outwardly (FIG. 9) and applying a force to the periph 
ery of the removed convolute windings to flatten the 
same while moving the flattened convolute windings 
upwardly into package transfer arm 100. 
A strip of a predetermined length of label or wrapper 

material W is fed from a suitably positioned wrapper 
supply reel 60 (FIG. 1), between cooperating feed rolls 
61, 62, through a wrapper directing plate 63, between 
a fixed cutter blade 64 and a movable cutter blade 65, 
and above plates 32, 33 of the winding station. Wrap 
per directing plate 63 is adapted to move upwardly as 
shown in FIG. 4 upon feeding a strip of wrapper mate 
rial to direct the same across the top of plates 32, 33, 
and to assume a lowered position after feeding the strip 
of wrapper material to permit cutting thereof. After a 
strip of wrapper material W has been fed across the top. 
of plates 32,33, package transfer arm 100 returns from 
the packaging station 120 (as illustrated in FIG. 4) to 
the winding station 30 (as illustrated in FIG. 3), and the 
wrapper material W is clamped between a lower por 
tion of transfer arm 100 and the upper surface of plate 
33. Movable cutter blade 65 is then lowered to sever 
the strip of wrapper material. As the plunger 50 moves 
upwardly to flatten the removed convolute wound pair 
of shoelaces and to move the same upwardly into the 
transfer arm 100, wrapper W is formed around three 
sides of the flattened convolute wound pair of shoe 
laces, astride a medial portion thereof, with a length of . 
wrapper material extending downwardly on opposite 
sides of the flattened convolute wound shoelaces and 
forming legs L1, L2 adapted to be folded over each 
other and secured together to form the package P. 

PACKAGE TRANSFER ARM 
Referring to FIG. 3, the package transfer arm, 

broadly designated at 100, includes a base plate 101 
carried by a hollow shaft 102 which is journaled in a 
horizontal position by suitable bearings 103 (FIG. 1), 
and which is adapted for being rotated through approx 
imately 180 degrees by an associated rack and pinion 
assembly 104. A pair of spaced parallel package receiv 
ing legs 105, 106 are carried by base plate 101 and are 
adapted for being moved upon rotation of shaft 102 be 
tween a position adjacent winding station 30 and over 
lying the upper surface of plates 32, 33, and a position 
adjacent the packaging station 120 for transferring the 
flattened convolute wound pair of shoelaces and wrap 
per from winding station 30 to packaging station 120. 
Transfer arm 100 also includes a movable platen 107 
which is carried by a shaft 108 positioned within hollow 
shaft 102 and adapted for longitudinal movement with 
respect thereto. Platen 107 is moved toward and away 
from base plate 10i upon longitudinal movement of 
inner shaft 108 to operate the associated movable parts 
of transfer arm. 100, to be later described. Parallel legs 
105,106 are spaced apart a distance corresponding to 
the spacing of plates 32, 33 and are adapted for receiv 
ing the flattened convolute wound pair of shoelaces 
and overlying wrapper from the winding station upon 
the upward movement of plunger 50. 
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Aa movable back-up plate 110 is carried by a pivot 
arm 11 1 (FIG. 12) and is biased by a spring 1 12 to nor 
mally remain in a position between legs 105, 106, but 
which is adapted to be moved away from leg 105 upon 
the longitudinal movement of inner shaft 108. Back-up 
plate 110 cooperates with plunger 50 upon the upward 
stroke thereof for flattening the convolute wound pair 
of shoelaces therebetween and positioning the flat 
tened pair of shoelaces in the transfer arm. Again refer 
ring to FIG. 3, an arm 113 extends parallel to legs 105, 
106 of the transfer arm and is carried by movable 
platen 107 for movement toward and away from the 
legs 105, 106. 
For retaining the flattened convolute wound pair of 

shoelaces between the legs 105. 106 of the transfer arm 
during the transfer operation, a pair of movable pins 
14, 115 are slideably positioned across the upper sur 

face of plates 32, 33 in notches in the upper surface 
thereof (FIG. 4) so as to be located beneath the flat 
tened convolute wound pair of shoelaces while plunger 
50 is at its uppermost position as seen in FIGS. 10 and 
1. Pins 14, 115 are spaced apart so as to engage the 

flattened convolute wound pair of shoelaces adjacent 
opposite ends thereof and on opposite sides of the 
wrapper W which is positioned in the medial portion of 
the flattened convolute wound pair of shoelaces. Pins 
114, 115 extend from opposite sides of a plate 116 
which is carried by arm 113 for movement toward and 
away from legs 105, 106. After pins 114, 115 have been 
moved under the flattened convolute wound pair of 
shoelaces and into cooperating engagement with legs 
105, 106 to retain the package in the transfer arm, rack 
and pinion assembly 104 is operated by suitable means 
such as a pneumatic cylinder, not shown, to rotate shaft 
102 and move transfer arm 100 from winding station 
30 to the packaging station 120. 
After transfer arm 100 is removed from winding sta 

tion 30, arm 113 is moved a further step toward trans 
fer lega 105, 106 to bring the leading edge 116a of 
plate 116, which extends along the width of wrapper 
W, into contact with the wrapper to fold the upstanding 
leg Ll of wrapper W down across the surface of the 
convolute wound pair of shoelaces as shown in FIG. 15. 

PACKAGING STATION 

Referring now to FIG. 4, packaging station includes 
a folding and sealing head 121 which is carried by arm 
122 and reciprocating shaft 123 to provide horizontal 
movement to the head 121. A rail 124 extends parallel 
to arm 122 and is engaged by a movable follower arm 
125 carried at the upper end of a vertically reciproca 
table shaft 126 for providing up and down movement 
to head 121 during the folding and sealing operation to 
be presently described. The packaging station addition 
ally includes a doffer arm 127 (FIG. 3) for removing 
the completed package from the transfer arm and a 
chute 128 for deflecting the doffed package away from 
the apparatus for collection in a suitable receptacle. 
As illustrated, folding and sealing head 21 com 

prises an electrically heated iron which is adapted for 
activating a thermoplastic adhesive coating on the 
inner surface of wrapper W to secure the ends of the 
wrapper in overlying relation. However, when other 
types of wrapper material are employed, as for example 
a stiff foil, folding and sealing head 121 may comprise 
an unheated iron or anvil, since such foil is sufficiently 
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8 
stiff to maintain the package intact after folding with 
out requiring securement by adhesive. 
The folding and sealing of the package at the packag 

ing station is effected by a combination of horizontal 
and vertical movement of head 121. As illustrated in 
FIG. 15, head 121 is shown to the left of transfer arm 
100 for permitting movement of transfer arm 100 from 
winding station 30 to packaging station 120. As previ 
ously noted, leg L1 of wrapper W is folded over the 
package by the movement of the leading edge 116a of 
plate 116. Upon the transfer arm 100 arriving at the 
packaging station, head 121 is moved to the right and 
downwardly as indicated by the dashed lines of FIG. 15 
to the position shown in FIG. 16, thereby folding leg L2 
over previously folded leg L1 and sealing the two legs 
in overlying relation to complete the package. Head 
121 is then moved upwardly and to the left, to the posi 
tion shown in F.G. 17. At this point, back-up plate 110 
and movable pins 114, 15 are retracted to release the 
package P from the transfer arm 100. Transfer arm 100 
is then returned from package sealing station 120 to 
winding station 30 for receiving a subsequently wound 
pair of shoelaces. As legs 105, 106 of the transfer arm 
move upwardly as shown in FIG. 17, they pass on oppo 
site sides of stationary doffer arm 127, thereby causing 
the completed package P to be ejected downwardly 
from the transfer arm. 

OPERATION 

The method of operation of the apparatus has al 
ready been given in connection with the detailed de 
scription of the parts, however, it is believed that a brief 
review of the operation of the basic elements of the ap 
paratus would be helpful to an understanding of the in 
vention. 
During the operation of the apparatus an operator, 

seated to the left of creel 10 as viewed in FIG. 1, loads 
the creel by successively positioning the ends of a pair 
of shoelaces within the arcuate slot S of an advancing 
shoelace retaining member 16 on support plate 13, 
drawing the hardened tips of the pair of shoelaces into 
slot S to align the same in side-by-side relation, stretch 
ing the pair of shoelaces across the creel, and inserting 
the pair of shoelaces between a corresponding located 
notch 14 and gripper arm 15 on support plate 12 to 
maintain a medial portion of the pair of shoelaces in ex 
tended relation while permitting the respective runs or 
remaining portions of the pair of shoelaces to hang 
freely from support plate 12. 

Referring now to FIG. 3, the advancing pairs of shoe 
laces on creel 10 are successively delivered to folding 
station 20 where they are engaged substantially about 
the midpoint of the length thereof by reciprocating 
blade 21 and drawn through a restricted passageway in 
the folding station to form a folded portion in the pair 
of shoelaces about the point of engagement with blade 
21. The folded portion of the pair of shoelaces is deliv 
ered to winding station 30 by blade 21 with the remain 
ing portions or halves of the pair of shoelaces extending 
behind the folded portion and positioned in side-by 
side relation. At the winding station, the folded portion 
of the pair of shoelaces is connected or secured to a ro 
tatable mandrel 31, and the mandrel is rotated to wind 
the respective runs or remaining portions or halves of 
the pair of shoelaces into a series of four side-by-side 
convolute windings on the mandrel. After the pair of 
shoelaces has been wound on the mandrel, the mandrel 
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is withdrawn from the space between plates. 32, 33 to 
strip the convolute wound pair of shoelaces from the 
mandrel. - 

Meanwhile, a strip of wrapper material W is fed 
across the upper surfaces of plates 32, 33 of the wind 
ing station, and package receiving arm 100 is moved 
from packaging station 120 into its position adjacent. 
winding station 30 with the legs 105, 106 overlying the 
upper surface of plates 32, 33. * . . 

- Plunger 50 then moves upwardly to flatten the re 

the same upwardly into transfer arm 100 while forming 
wrapper W around three sides of the flattened convo 
lute wound pair of shoelaces to form a pair of upstand 
ing legs L1, L2 on the wrapper. Pins 114, 115 of trans 
fer arm 100 are then positioned beneath the flattened 
convolute wound pair of shoelaces and wrapper to re 
tain the same in the transfer arm, and the transfer arm 
is moved from adjacent the winding station 30 to its po 
sition adjacent the packaging station 120. After trans 
fer arm 100 leaves winding station 30, and preferably 
during the time that the transfer arm is moving from the 
winding station 30 to the packaging station 120 the 
leading edge 116a of plate 116, folds upstanding leg L1 
of wrapper W down across the surface of the convolute 
wound pair of shoelaces. 
After transfer arm 100 arrives at packaging station 

120, folding and sealing head 121 folds the remaining 
leg L2 of wrapper W into overlapping relation with the 
previously folded leg L1 and sealably secures the legs 
together to complete the package. 
Upon completing the package, the movable pins 114, 

1 15 and the back-up plate 110 of the transfer arm are 
retracted, and the doffer arm 127 is positioned between 
opposing legs 105, 106 of the transfer arm to thereby 
eject the completed package P from the transfer arm 
upon the return thereof from packaging station 120 to 
winding station 30. 
Meanwhile, during the time that transfer arm 100 is 

away from winding station 30, a succeeding pair of 
shoelaces is engaged by blade 21, folded, delivered to 
the winding station, and wound on rotatable mandrel 
31. Thus, when transfer arm 100 returns from packag 
ing station 120 to winding station 30 after the previ 
ously wound pair of shoelaces has been packaged, an 
other convolute wound pair of shoelaces is immediately 
ready to be flattened by plunger 50 and moved up 
wardly into transfer arm 100. By simultaneously wind 
ing and packaging successive pairs of shoelaces on the 
apparatus in this manner, it can be seen that the various. 
elements of the apparatus are functioning most effi 
ciently with very little dead time, and the rate of pro 
duction of the apparatus is thereby increased. .. 

Finally, during the return of transfer arm 100 from 
packaging station 120 to winding station 30, back-up 
plate 110 is again positioned betwen legs 105, 106 of 
the transfer arm, and the transfer arm is again ready to 
receive a pair of convolute wound shoelaces. , 
Referring to FIG. 18, it can be seen that the pair of 

shoelaces packaged in accordance with this invention 
comprises four convolute windings arranged in side-by 
side relation with the terminal ends of each shoelace 
located on the exterior surface of the package. By 
forming each shoelace of the pair into a pair of convo 
lute windings rather than into a single coiled winding, 
as is conventional, a more stable or wider package is 
formed which is less likely to become disarranged or 

10 
moved convolute wound pair of shoelaces and to move 

10 
unwound. This is so since a fewer number of strand 
windings are located in each convolute winding than if 
the same length strand were conventionally wound into 
a single convolute coil. 
The present invention has been illustrated and de 

scribed herein with particular reference to winding and 
packaging a pair of shoelaces. It should be evident from 
the foregoing description, however, that the invention 
may be employed, when desired, for forming a single 
shoelace into a convolute wound package. In addition, 
it should be apparent that the present invention is also 
adapted for winding and packaging other types of 
strand material in addition to shoelaces. . . . . 
In the drawings and specification, there has been set 

forth a preferred embodiment of the invention and al 
though specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation. 

I claim: . ."3 
1. A method of forming a shoelace into a convolute 

wound package comprising the steps of: 
a feeding a shoelace to a rotatable member with at 

least medial length portions of the shoelace extend 
ing parallel to the rotatable member and then form 
ing a folded portion in the shoelace substantially 
about the midpoint of the length thereof and con 
necting the folded portion of the shoelace to the 
rotatable member with the remaining portions of 
the shoelace trailing therebehind, 

b. rotating the rotatable member while guiding the 
remaining portions of the shoelace into overlying 
relation with the folded portion and into side-by 
side relationship in parallel planes to form on the 
rotatable member respective side-by-side convo 
lute windings interconnected by the folded portion 
and with the respective free ends of the shoelace 
being beside each other, 
removing the interconnected convolute shoelace 
windings from the rotatable member and thereafter 
flattening the same, and 

d. positioning a wrapper around the flattened convo 
lute shoelace windings to maintain the same intact 
and form a package. - 

2. A method according to claim 1 wherein the step 
of forming the folded portion in the shoelace comprises 
engaging the shoelace substantially about the midpoint 
of the length thereof and drawing the engaged portion 
of the shoelace through a restricted passageway with 
the remaining portions of the shoelace trailing therebe 
hind to thereby form the folded portion in the shoelace 
about the engaged portion thereof. 
3. A method of forming a pair of shoelaces into a 

convolute wound package comprising the steps of: 
a feeding a pair of shoelaces to a rotatable member 
with at least medial length portions of the shoelaces 
extending parallel to the rotatable member and 
then forming a folded portion in the pair of shoe 

- laces substantially about the midpoint of the length 
thereof and connecting the folded portion of each 
of the shoelaces to the rotatable member with the 
folded portion of a first shoelace of the pair posi 
tioned astraddle the folded portion of the second 
shoelace of the pair and nesting therewith and with 
the remaining portions of each of the shoelaces of 
the pair trailing therebehind, 

b. rotating the rotatable member while guiding the 
remaining portions of the second shoelace into 
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side-by-side relationship and into overlying relation 
with the folded portion thereof and guiding the re 
maining portions of the first shoelace on opposite 
sides of the remaining portions of the second shoe 
lace to form the first and second shoelace into re 
spective outer and inner pairs of convolute wind 
ings lying in parallel planes on the rotatable mem 
ber and with the respective free ends of the shoe 
laces being beside each other. 

4. A method according to claim 3 wherein the step 
of forming the folded portion in the pair of shoelaces 
comprises engaging the pair of shoelaces substantially 
about the midpoint of the length thereof while position 
ing the first shoelace forwardly of the second shoelace 
and in contiguous relation therewith, and drawing the 
engaged portions of the pair of shoelaces forwardly 
through a restricted passageway to form the folded por 
tion in each of the shoelaces about the point of engage 
ment thereof with the folded portion of the first shoe 
lace being positioned astraddle the folded portion of 
the second shoelace and nesting therewith. 

5. A method according to claim 3, wherein the step 
of positioning a wrapper around the flattened convo 
lute shoelace windings includes positioning the wrap 
per to engage terminal end portions of the pair of shoe 
laces on the periphery of the respective convolute 
windings to prevent dislocation thereof from their con 
volute wound position. 

6. A method of packaging pairs of shoelaces compris 
ing the sequential steps of: 

a. advancing a plurality of shoelaces in pairs to a fold 
ing station with at least medial length portions of 
the shoelaces extending transverse of the direction 
of advancing, 

b. successively receiving a pair of the advancing 
shoelaces in the folding station and forming a 
folded portion substantially about the midpoint of 
the length thereof, 

c. presenting the folded portion of the pair of shoe 
laces to a rotatable member and connecting the 
same thereto with the folded portion of one of the 
shoelaces of the pair positioned astraddle the 
folded portion of the other shoelace of the pair and 
nesting therewith and with the remaining portions 
of each of the shoelaces of the pair trailing therebe 
hind, 

d. rotating the rotatable member while guiding the 
remaining portions of each of the shoelaces of the 
pair into side-by-side parallel relationship to form 
a series of four side-by-side convolute windings 
lying in parallel planes on the rotatable member 
and with the respective free ends of the shoelaces 
being beside each other, 

e. removing the interconnected pairs of convolute 
shoelace windings from the rotatable member and 
thereafter flattening the same, and 

f. positioning a wrapper around the flattened convo 
lute shoelace windings to maintain the same intact 
and form a package of the pair of shoelaces. 

7. A method according to claim 6 including the fur 
ther step of maintaining at least a medial portion of the 
respective pairs of advancing shoelaces in extended 
side-by-side relationship by grippingly engaging the re 
spective pairs of shoelaces at spaced locations along 
their length on opposite sides of the midpoint of the 
length. 
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8. A method according to claim 7 including the fur 

ther step of moving the respective pairs of advancing 
shoelaces from their grippingly engaged position for 
being folded and presented to the rotatable member for 
winding thereon. 

9. A method according to claim 6 which comprises 
repeating on a succeeding pair of shoelaces several of 
all of the steps recited prior to completing the last re 
cited step on the preceding pair of shoelaces. 

10. A method of packaging pairs of shoelaces com 
prising the sequential steps of: 

a. advancing a plurality of shoelaces in pairs to a fold 
ing station with at least medial length portions of 
the shoelaces extending transverse of the direction 
of advancing, 

b. Successively receiving a pair of the advancing 
shoelaces in the folding station and forming a 
folded portion substantially about the midpoint of 
the length thereof, 

c. presenting the folded portion of the pair of shoe 
laces to a rotatable member and connecting the 
same thereto with the folded portion of one of the 
shoelaces of the pair positioned astraddle the 
folded portion of the other shoelace of the pair and 
nesting therewith, and with the remaining portions 
of each of the shoelaces of the pair trailing therebe 
hind, 

d. rotating the rotatable member while guiding the 
remaining portions of each of the shoelaces of the 
pair into side-by-side parallel relationship by pas 
Sage through a restricted passageway to form a se 
ries of four side-by-side convolute windings lying in 
parallel planes on the rotatable member and with 
the respective free ends of the shoelaces being be 
side each other, 

e. removing the interconnected pairs of convolute 
shoelace windings from the rotatable member and 
thereafter flattening the same, and 

f. positioning a wrapper astride at least a medial por 
tion of the flattened convolute shoelace windings, 

g. transferring the flattened convolute shoelace wind 
ings and wrapper to a packaging station, and 

h. securing the wrapper around the flattened convo 
lute shoelace windings at the packaging station to 
form a package of the pair of shoelaces. 

11. A method according to claim 10 wherein the step 
of positioning a wrapper astride at least a medial por 
tion of the flattened convolute shoelace windings com 
prises moving at least a medial portion of the flattened 
convolute shoelace windings into engagement with the 
wrapper and moving opposite ends of the wrapper 
toward each other to form a pair of upstanding legs on 
the wrapper with the flattened convolute shoelace 
windings positioned therebetween in parallel planes, 
and wherein the step of securing the wrapper around 
the flattened convolute shoelace windings comprises 
folding the upstanding legs of the wrapper into overlap 
ping relation and securing the same together to com 
plete the shoelace package. 

12. Apparatus for packaging a pair of shoelaces com 
prising 

a. a rotatable mandrel about which a pair of shoe 
laces is adapted to be wound into a series of four 
side-by-side convolute windings, 

b. means positioned adjacent said mandrel for form 
ing a folded portion in the pair of shoelaces sub 
stantially about the midpoint of the length thereof, 
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positioning the folded portion of one of the shoe 
laces astraddle the folded portion of the other 
shoelace and in nesting relation therewith, and de 
livering the nesting folded portions of the pair of 
shoelaces into engagement with said mandrel with 
the remaining portions of each of the shoelaces 
trailing therebehind, ... . . . . . ." 

c. means associated with said last recited means for 
guiding the remaining portions of the pair of shoe 
laces into side-by-side relation for being wound on 
said mandrel into a series of four side-by-side con 
volute windings, . 

d. means for removing the convolute wound pair of 
shoelaces from said mandrel, 

e. means associated with said removing means for 15 
flattening the removed convolute wound pair of 
shoelaces, and 

f, means cooperating with said flattening means for 
positioning a wrapper around the flattened convo 
lute wound pair of shoelaces to maintain the same 
intact and form a package. 

13. Apparatus according to claim 12 wherein said 
guiding means comprises means' defining a restricted 
passageway, and wherein said means (b) comprises re 
ciprocable means mounted for reciprocating move 
ment into and out of said passageway for engaging a 
pair of shoelaces substantially about the midpoint of 
the length thereof, positioning the engaged portions of 
the pair of shoelaces alongside each other in contigu 
ous relation, and drawing the engaged portions of the 
pair of shoelaces through said restricted passageway to 
form nesting folded portions in the pair of shoelaces. 

14. Apparatus according to claim 13 wherein said re 
ciprocable means comprises an elongate blade having 
a bifurcated leading end defining a shoelace engaging 
slot with the shoelace engaging slot being of a width 
adapted to receive the thickness of a single shoelace 
therein and to arrange the engaged portions of the pair 
of shoelaces in said folded nesting relation. 

15. Apparatus according to claim 12 wherein said ro 
tatable mandrel is of tubular construction and includes 
a longitudinally extending slot for receiving therein the 
nesting folded portions of the pair of shoelaces, and 
wherein said mandrel has means associated therewith 
for releasably securing the nesting folded portions of 
the pair of shoelaces in said slot. 

16. Apparatus according to claim 12 including means 
adjacent said mandrel for engaging the terminal ends of 
the pair of shoelaces on the periphery of the respective 
convolute windings to prevent dislocation thereof from 
their convolute wound position. 

17. Apparatus for packaging a pair of shoelaces con 
prising 

a. a rotatable mandrel about which a pair of shoe 
laces is adapted to be wound into a series of four 
side-by-side convolute windings, 

b. creel means for receiving and advancing a plurality 
of shoelaces of substantially equal length arranged 
in pairs, 

c. means for successively receiving the advancing 
pairs of shoelaces from said creel means, forming 
a folded portion substantially about the midpoint of 
the length of the pair of shoelaces, positioning the 
folded portion of one of the shoelaces astraddle the 
folded portion of the other shoelace and in nesting 
relation therewith, and delivering the nesting 
folded portions of the pair of shoelaces into en 
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Igagement, with said mandrel with the remaining 
portions of each of the shoelaces trailing therebe 
hind. - - - 

d. means associated with said last recited means for 
guiding the remaining portions of the pair of shoe 
laces into side-by-side relation for being wound on 
said mandrel into a series of four side-by-side con 
volute windings, - 

e. means for removing the convolute wound pair of 
shoelaces from said mandrel, 

f. means associated with said removing means for 
flattening the removed convolute wound pair of 
shoelaces, and 

g. means cooperating with said flattening means for 
positioning a wrapper around the flattened convo 
lute wound pair of shoelaces to maintian the same 
intact and form a package. 

18. Apparatus according to claim 17 wherein said 
creel means includes a plurality of laterally spaced 
pairs of shoelace gripper means adapted for movement 
toward said means (c), each pair of shoelace gripper 
means being positioned for engaging a pair of shoelaces 
at spaced locations along the length thereof on oppo 
site sides of the midpoint of the length and being 
adapted for maintaining a medial portion of the pair of 
shoelaces in extended relation while moving the same 
toward said means (c). 

19. Apparatus according to claim 18 including means 
cooperating with said creel means for engaging the pair 
of shoelaces adjacent the locations of engagement by 
said pair of gripper means to remove the pair of shoe 
laces from engagement thereby for being delivered to 
said mandrel for winding thereon. 

20. Apparatus for packaging a pair of shoelaces com 
prising 

a. a rotatable mandrel about which a pair of shoe 
laces is adapted to be wound into a series of four 
side-by-side convolute windings, 

b. creel means for receiving and advancing a plurality 
of shoelaces of substantially equal length arranged 
in pairs, 

c. means for successively receiving the advancing 
pairs of shoelaces from said creel means, forming 
a folded portion substantially about the midpoint of 
the length of the pair of shoelaces, positioning the 
folded portion of one of the shoelaces astraddle the 
folded portion of the other shoelace and in nesting 
relation therewith, and delivering the nesting 
folded portions of the pair of shoelaces into en 
gagement with said mandrel with the remaining 
portions of each of the shoelaces trailing therebe 
hind, 

d. means associated with said last recited means for 
guiding the remaining portions of the pair of shoe 
laces into side-by-side relation for being wound on 
said mandrel into a series of side-by-side convolute 
windings, 

e. means for removing the convolute wound pair of 
shoelaces from said mandrel, 

f. plunger means associated with said removing 
means for flattening the removed convolute wound 
pair of shoelaces while moving the same away from 
said mandrel, 

g. means adjacent said plunger means for providing 
a predetermined length of wrapper material in the 
path of movement of the flattened convolute 
wound pair of shoelaces, 
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h. means positioning adjacent said plunger means for 
receiving the flattened convolute wound pair of 
shoelaces from said plunger means and cooperat 
ing therewith for positioning the wrapper astride at 
least a medial portion of the flattened convolute 
wound pair of shoelaces, 

i. said last recited means being movable from said po 
sition adjacent said plunger means to a position re 
mote therefrom for transferring the flattened con 
volute wound pair of shoelaces and wrapper away 
from said mandrel and said plunger means for 
quickly freeing said mandrel for winding a succes 
sive pair of shoelaces thereon, and 

j. packaging means positioned adjacent said remote 
position of said last recited means for securing the 
wrapper around the flattened convolute wound 
pair of shoelaces to complete the package. 

21. A method of forming a shoelace into a convolute 
wound package comprising the steps of, 
feeding a shoelace to a folding station with at least 
medial length portions of the shoelace extending 
transverse of the direction of feeding and then 
forming a folded portion substantially at the mid 
point of the length of the shoelace with the runs of 
the shoelace extending therefrom, 

b. winding the runs of the shoelace into convolute 
windings positioned in side-by-side relationship in 
parallel planes with the folded portion of the shoe 
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lace being in the innermost winding of the convo 
lute windings, 

c. flattening the convolute windings, and 
d. positioning a wrapper around the flattened convo 

lute windings of the shoelace to maintain the same 
intact and form a package. 

22. A method of forming a pair of shoelaces into a 
convolute wound package comprising the steps of, 

a... feeding a pair of shoelaces to a folding station with 
at least medial length portions of the shoelaces ex 
tending transverse of the direction of feeding and 
then forming a folded portion substantially at the 
midpoint of each of the shoelaces of the pair with 
the folded portions of one of said pair being nest 
ingly arranged to the other and with the respective 
runs of the shoelaces extending from the folded 
portions, 

b. winding respective runs of the shoelaces into four 
convolute windings positioned in side-by-side rela 
tionship in parallel planes with the folded portions 
of the shoelaces being in the innermost winding of 
the convolute windings, 

c. flattening the convolute windings and 
d. positioning a wrapper around the flattened convo 

lute windings of the shoelaces to maintain the same 
intact and form a package. 

k is k k < 
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