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(54) Cushioning conversion system and method for making a coil of cushioning product

(57) In the field of packaging materials there is a
need to produce a coil of cushioning product to block or
brace relatively large or heavy items during shipping.

A cushioning conversion system (20; 120; 320) and
method for making a coil of cushioning product, includes
a cushioning conversion machine (22; 122; 322), a coil-
er (24; 124; 324) and a guide device (26; 326). As a strip

of cushioning product (S) is emitted from the cushioning
conversion machine (22; 122; 322), the coiler (24; 124;
324) rolls the strip of cushioning product (S) into a coiled
configuration to form a coil of cushioning product (C).
The guide device (26; 326) guides the strip of cushioning
product (S) form the cushioning conversion machine
outlet (34) to the coiler (24; 124).



EP 1 323 519 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention relates generally as indicated to
a cushioning conversion system and method for making
a coil of cushioning product.

BACKGROUND OF INVENTION

[0002] In the process of shipping an item from one lo-
cation to another, a protective packaging material is typ-
ically placed in the shipping container to fill any voids
and/or to cushion the item during the shipping process.
Also, with particular reference to a relatively large and/
or heavy item (such as, for example, large pieces of in-
dustrial equipment), protective packaging material may
be used to block or brace the item during shipping.
Some commonly used protective packaging materials
are plastic foam peanuts and plastic bubble pack. While
these conventional plastic materials seem to perform
adequately as cushioning products, they are not without
disadvantages. Perhaps the most serious drawback of
plastic bubble wrap and/or plastic foam peanuts is their
effect on our environment. Quite simply, these plastic
packaging materials are not biodegradable and thus
they cannot avoid further multiplying our planet's al-
ready critical waste disposal problems. The non-biode-
gradability of these packaging materials has become in-
creasingly important in light of many industries adopting
more progressive policies in terms of environmental re-
sponsibility.
[0003] These and other disadvantages of convention-
al plastic packaging materials have made paper protec-
tive packaging material a very popular alterative. Paper
is biodegradable, recyclable and renewable; making it
an environmentally responsible choice for conscien-
tious companies.
[0004] While paper in sheet form could possibly be
used as a protective packaging material, it is usually
preferable to convert the sheets of paper into a low den-
sity cushioning product. This conversion may be accom-
plished by a cushioning conversion machine, such as
those disclosed in U.S. Patent Nos. 4,026,198;
4,085,662; 4,109,040; 4,237,776; 4,557,716;
4,650,456; 4,717,613; 4,750,896; 4,968,291;
5,061,543; 5,123,889; 5,188,581; 5,211,620;
5,322,477; 5,387,173; 5,468,208; 5,542,232;
5,571,067; 5,593,376; and 5,607,383. (These patents
are all assigned to the assignee of the present invention
and their entire disclosures are hereby incorporated by
reference.)
[0005] A cushioning conversion machine, such as
those disclosed in the above-identified patents, includes
a conversion assembly which converts sheet-like stock
material, preferably paper in multi-ply form, into a low
density strip of cushioning product. In the above-identi-
fied patents, the conversion assembly includes a form-
ing assembly and a feed assembly. During operation of
the machine, a stock supply assembly supplies the

stock material to the forming assembly. The forming as-
sembly causes inward turning of the lateral edges of the
sheet-like stock material to form a strip having lateral
pillow-like portions and a central band therebetween.
The feed assembly advances the stock material through
the forming assembly, preferably by pulling the stock
material through the forming assembly with a set of ro-
tating gear-like members which also coin the central
band of the continuous strip to form a strip of cushioning.
[0006] When using the packaging material produced
by a cushioning conversion machine as void fill and/or
cushioning, the strip of cushioning is usually cut into sec-
tions of a desired length, usually within a range between
six inches and forty-eight inches. To this end, a cushion-
ing conversion machine will usually include a cutting or
severing assembly, positioned downstream of the con-
version assembly, which cuts or severs the strip of cush-
ioning into sections of desired lengths. In any event, the
cut sections are then individually placed in the shipping
container to fill any voids and/or to cushion the item dur-
ing the shipping process.
[0007] When using the packaging material produced
by a cushioning conversion machine to block or brace
a relatively large and/or heavy item during shipping, the
strip of cushioning may be "wound up" in a coil config-
uration to form a "coil" of cushioning product. The coil
of cushioning product may then be placed in the ship-
ping container and the large/heavy item placed thereon.
Another coil of cushioning product may be placed on top
of the item if necessary or desired. The blocking and
bracing ability of such a coil of cushioning product is
quite satisfactory, for example, it is easily capable of
supporting the weight of an average man.
[0008] In the past, coils of cushioning product have
been produced by using a cushioning conversion ma-
chine to convert sheet-like stock material into a strip of
cushioning product of a specified length and then having
packaging personnel manually roll or wind this strip of
cushioning product into a coiled configuration, in a man-
ner similar to rolling up a sleeping bag after a night of
camping. Alternatively, packaging personnel have stood
at the outlet of the cushioning conversion machine and
rolled the strip of cushioning product into a coil as it is
emitted from the machine. While perhaps effective, the
characteristics of the coiled configuration (for example,
tightness, axial alignment, etc.) are somewhat depend-
ent upon the individual packager's efforts, skill, and oth-
er arbitrary factors, thus there is always the risk of in-
consistency between coils. With particular reference to
the first procedure, it can be time and/or space consum-
ing, in that it requires the "straight" strip of cushioning
product to be placed in a designated (hopefully neither
dirty nor dusty) area prior to being rolled or coiled.
[0009] U.S. Patent No. 4,237,776 discloses a transfer
vehicle which receives a predetermined amount of dun-
nage pad (or, in other words, a strip of cushioning prod-
uct of a specified length) from a cushioning conversion
machine and winds the strip of cushioning product into
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a roll. This transfer vehicle is designed for subsequent
transfer of the rolled strip of cushioning product to a
packaging area distant from the cushioning conversion
machine whereat the rolled strip of cushioning product
is pulled from the transfer vehicle, cut into sections of
desired length, and the cut sections are used for pack-
aging purposes. The patent states that this arrangement
enables "the dunnage pad product to be utilized in var-
ious areas of an establishment without the necessity of
having a dunnage producing machine located at each
area wherein use of dunnage is desired." Consequently,
this prior art transfer vehicle is not designed to provide
a coil of cushioning product which remains in a coiled
configuration when used for packaging purposes.
[0010] Accordingly, a need remains for a cushioning
conversion system or method which allows the conven-
ient and consistent coiling of a strip of cushioning prod-
uct into a coil of cushioning product which may be used
for packaging purposes.

Summary of Invention

[0011] The present invention provides a cushioning
conversion system and method for making a coil of
cushioning product. According to a first aspect of the in-
vention there is provided a system including a cushion-
ing conversion machine, a coiler and a guide device.
The cushioning conversion machine includes a conver-
sion assembly which converts a sheet-like stock mate-
rial into a strip of cushioning product and has an outlet
through which the strip of cushioning product is emitted.
The coiler rolls the strip of cushioning product into a
coiled configuration to form a coil of cushioning product.
The guide device guides the strip of cushioning product
from the cushioning conversion machine outlet to the
coiler.
[0012] Preferably the guide device includes at least
one portion which moves to accommodate the strip of
cushioning product as the diameter of the coil of cush-
ioning product increases.
[0013] Preferably the guide device includes a pivot
hinge which is connected to the portion and which allows
the portion to be pivoted.
[0014] Conveniently the portion is biased to the coil-
begin position.
[0015] Preferably the two portions of the guide device
are either spring biased or gravity biased to the coil-be-
gin position.
[0016] In one preferred embodiment of the invention
each of the portions of the guide device includes a plu-
rality of walls which define a U-shaped channel.
[0017] In another preferred embodiment of the inven-
tion each of the portions of the guide device includes a
plurality of walls which define an L-shaped channel.
[0018] Preferably the coiler includes a frame which is
mounted to the cushioning conversion machine.
[0019] Preferably the frame is pivotally mounted to the
cushioning conversion machine whereby it may be

moved to and from an operating position.
[0020] According to a second aspect of the invention
there is provided a method of making a coil of cushioning
product comprising the steps of: converting a sheet-like
stock material into a strip of cushioning product in a
cushioning conversion machine and emitting it through
an outlet in the cushioning conversion machine; winding
the strip of cushioning product into a coiled configuration
on a coiler; and guiding the strip of cushioning product
from the outlet to the coiler.
[0021] These and other features of the coiler and the
guide device when used individually in a cushioning
conversion system, allow the convenient and consistent
coiling of a strip of cushioning product into a coil of cush-
ioning product which may be used for packaging pur-
poses. With particular reference to the guide device it
posses certain features which are advantageous when
making a coil of cushioning product which remains in its
coiled configuration when used as a packaging product.
However, these features may also be advantageously
incorporated into a system where a strip of cushioning
product is coiled into a coil configuration, and then later
uncoiled for use as a packaging product, such as, for
example, the transfer vehicle disclosed in U.S. Patent
No. 4,237,776.
[0022] There now follows a description of arrange-
ments not forming part of the invention as well as pre-
ferred embodiments of the invention, by way of non-lim-
iting examples, with reference being made to the ac-
companying drawings in which:

DRAWINGS

[0023] Figure 1 is a side view of a cushioning conver-
sion system 20, the system 20 including a cushioning
conversion machine 22, a coiler 24, a guide device 26,
and a controller 28, the cushioning conversion machine
22 being shown loaded with stock material and the coiler
24 being shown with a coil of cushioning product.
[0024] Figure 2 is a top view of the cushioning con-
version system 20 as seen from line 2-2 in Figure 1, the
cushioning conversion machine 22 being shown without
stock material loaded thereon and the coiler 24 being
shown without a coil of cushioning product.
[0025] Figure 3 is an end view of the coiler 24 isolated
from the other components of the cushioning conversion
system 20, the coiler 24 including a rotating mechanism
48 having a capture device 62.
[0026] Figure 3A is an end view of a modified capture
device 62' for the rotating mechanism 48.
[0027] Figure 4 is a front view of certain components
of the cushioning conversion machine 22, the coiler 24,
and the guide device 26 of the cushioning conversion
system 20, as seen from line 4-4 in Figure 2.
[0028] Figure 5 is an end view of certain components
of the coiler 24 and the guide device 26, as seen from
line 5-5 in Figure 4.
[0029] Figure 6 is a perspective view of a section of a

3 4



EP 1 323 519 A2

4

5

10

15

20

25

30

35

40

45

50

55

strip of cushioning product produced by the cushioning
conversion machine 22.
[0030] Figure 7 is a downstream end view of another
cushioning conversion system 120 , system 120 in-
cludes a pair of cushioning conversion machines 122,
a pair of coilers 124, and a pair of guide devices 26.
[0031] Figure 8 is a partial top view of the cushioning
conversion system 120.
[0032] Figure 9 is a partial enlarged downstream end
view of the cushioning conversion system 120.
[0033] Figure 10 is an enlarged partial side view of the
cushioning conversion system 120.
[0034] Figure 11 is an end view of certain modified
components of the coiler 124 and the guide device 26.
[0035] Figure 12 is a schematic downstream end view
of another coiler 224 which may be incorporated into a
cushioning conversion system.
[0036] Figure 13 is a side view of a cushioning con-
version system 320 the system 320 including a cushion-
ing conversion machine 322, a coiler 324, a guide de-
vice 326, and a controller 328.

DETAILED DESCRIPTION

[0037] Referring now to the drawings in detail, and in-
itially to Figures 1 and 2, a cushioning conversion sys-
tem 20 is shown. The cushioning conversion system 20
includes a cushioning conversion machine 22, a coiler
24, a guide device 26, and a controller 28. The conver-
sion machine 22 converts a sheet-like stock material in-
to a strip of cushioning product S. The coiler 24 rolls or
winds the strip of cushioning product into a coiled con-
figuration to form a coil of cushioning product C and is
shaped and positioned to receive the strip of cushioning
product as it is emitted from the machine 22 and to allow
the coil of cushioning product C to be removed in its
coiled configuration. The guide device 26 guides the
strip of cushioning product S from the cushioning con-
version machine 22 to the coiler 24 and the controller
28 controls the coiler 24 based on the cushioning con-
version machine 22. As is explained in more detail be-
low, these features of the coiler 24, the guide device 26,
and controller 28 when (used either individually in the
cushioning conversion system 20, or collectively as pre-
ferred) allow the convenient and consistent coiling of the
strip of cushioning product S into the coil of cushioning
product C which may be used for packaging purposes.
[0038] The cushioning conversion machine 22 shown
in the drawings is a self-standing machine in a horizontal
orientation, such as is disclosed in U.S. Patent Nos.
4,026,198; 4,085,662; 4,109,040; 4,237,776;
4,557,716; 4,650,456; 4,717,613; 4,750,896;
4,968,291; 5,061,543; 5,188,581; 5,387,173;
5,542,232; and 5,571,067. However, the cushioning
conversion system 20 may alternatively incorporate the
non-horizontal and/or non-self standing cushioning con-
version machines shown in U.S. Patent Nos. 5,123.889;
5,211,620; 5,322,477; and 5,468,208; U.S. Patent Nos.

5,593,376 and 5,607,383, or any other cushioning con-
version machine which falls within the scope of the
claims.
[0039] The cushioning conversion machine 22 com-
prises a conversion assembly 30 which converts a
sheet-like stock material into a strip of cushioning prod-
uct S. (See Figure 6, showing a section of the strip.) In
a preferred embodiment the strip of cushioning product
S comprises lateral pillow-like portions 31 and a coined
central band 32 therebetween. However, other types of
conversion assemblies which convert a sheet-like stock
material into a strip of cushioning product having other
characteristics, are possible with, and contemplated by,
the present invention.
[0040] The cushioning conversion machine 22 has an
outlet 34 through which the strip of cushioning product
S is emitted. The conversion assembly 30 in the illus-
trated arrangement includes a feed assembly 36, pow-
ered by a feed motor 37, and forming assembly 38. The
feed assembly 36 advances, and preferably pulls the
stock material, and includes a pair of rotating gear-like
members 39 driven by the motor 37. The forming as-
sembly 38 forms the stock material inwardly turning the
lateral edges of the sheet-like stock material to form a
strip having lateral pillow-like portions and a central
band therebetween. The gear-like rotating members 39
of the feed assembly 36 preferably coin the central band
of the strip during the conversion process to form the
strip of cushioning product S.
[0041] The cushioning conversion machine 22 in the
illustrated arrangement additionally includes a stock
supply assembly 40, a severing assembly 42, and an
outlet tunnel 44. The stock supply assembly supplies
stock material to the conversion assembly 30, or more
particularly the forming assembly 38. The severing as-
sembly 42, which is positioned downstream of the con-
version assembly 30 and upstream of the coiler 24, cuts
or severs the strip of cushioning product after a specified
length has been produced. (The length of the strip of
cushioning product may be controlled by activating/de-
activating the conversion assembly 30, or more partic-
ularly the feed assembly 36, as is explained in more de-
tail below.) The strip of cushioning product passes
through the outlet tunnel 44 just prior to being emitted
from the machine, and the exit of the outlet tunnel 44
forms the outlet 34 of the cushioning conversion ma-
chine. A section of the strip of cushioning product is
shown in Figure 6.
[0042] The coiler 24 of the cushioning conversion sys-
tem 20 includes a frame 46 and a rotating mechanism
48 rotatably mounted to the frame 46. As is explained
in more detail below, certain portions of the rotating
mechanism 48 rotate and may be viewed as defining
the center of rotation R of the coiler 24 (although the
entire coiler 24 does not rotate). As is also explained in
more detail below, the frame 46 positions the rotating
mechanism 48 to define an outlet-to-center zone Z ex-
tending from the outlet 34 of the cushioning conversion
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machine 22 to the coiler's center of rotation R and hav-
ing a width approximately equal to the width of the strip
of cushioning product and a height approximately equal
to the height of the strip of cushioning product.
[0043] In the illustrated arrangement, the frame 46 is
a self-standing structure situated downstream of the
cushioning conversion machine's outlet 34. (See Fig-
ures 1 and 3.) However, the frame 46 could instead be
mounted to the cushioning conversion machine 22 or
mounted to a nearby wall. In fact, any frame or mounting
arrangement which allows the coiler 24 to receive the
strip of cushioning product as it is emitted from the outlet
34 of the cushioning conversion machine is possible
with, and contemplated by, the present invention.
[0044] The illustrated frame 46 includes an X-shaped
base 50, a vertical post 52, top/bottom extensions 54, a
support panel 56, and a support border 57. The X-
shaped base 50 rests on the ground or floor and the ver-
tical post 52 extends upward from the center thereof.
(See Figures 1-3.) The frame 46 is positioned relative
to the cushioning conversion machine 22 so that the ver-
tical post 52 is offset in a transverse direction relative to
the outlet-to-center zone Z. (See Figure 2.)
[0045] The top/bottom extensions 54 are attached to
the vertical post 52 at heights above/below the outlet-
to-center zone Z and they extend transversely so that
they are positioned directly above/below the zone Z.
(See Figures 2 and 3.) As is explained in more detail
below, the primary purpose of the extensions 54 is for
the positioning of certain components of the controller
28.
[0046] The support panel 56 is attached to the vertical
post 52 at a height approximately the same as the height
of the outlet-to-center zone Z and it extends upstream
from the post 52 to the machine outlet 34. Because the
vertical post 52 is offset in a transverse direction from
the zone Z, the support panel 56 is likewise offset. The
support panel 56 may be viewed as forming a wall which
extends along one transverse side of the outlet-to-cent-
er zone Z. (See Figure 2.) Alternatively, the support pan-
el 56 could take the form of a more expansive wall hav-
ing a circular shape approximately that (or being slightly
larger than) of the completed coil of cushioning product.
Such a circular wall would be shaped and positioned to
be situated adjacent an axial side of the coil of cushion-
ing product.
[0047] The support border 57 resembles a picture
frame and comprises four side members forming a
boundary or frame which defines a large central rectan-
gular opening. (See Figure 5.) One of the lateral side
members is attached to the upstream end of the support
panel 56. (See Figures 2 and 4.) The top and bottom
side members extend above and below the outlet-to-
center zone Z, and the other lateral side member is po-
sitioned on the opposite side of the zone Z as the sup-
port panel 56. In other words, the outlet-to-center zone
Z passes through the large central rectangular opening
of the border 57. (See Figure 5.) The border 57 may be

attached solely to the support panel 56, may be attached
alternatively or additionally to the cushioning conversion
machine, and/or may be otherwise attached to the coil-
er's frame 46.
[0048] As was indicated above, the rotating mecha-
nism 48 is rotatably mounted to the frame 46, and more
particularly the support panel 56. (See Figures 1-3.) The
rotating mechanism 48 includes a rotating shaft 60
which forms the center of rotation R of the coiler 24, a
capture device 62 which is attached to and rotates with
the shaft 60, and a power source 64 for rotating the shaft
60. The rotating shaft 60 extends through an opening in
the support panel 56 and projects in a transverse direc-
tion into the outlet-to-center zone Z, in much the same
manner as the top/bottom extensions 54. (See Figures
2 and 3.) A suitable bearing structure (not specifically
shown) may be incorporated into the opening in the pan-
el 56 to properly support the rotating shaft 60. In any
event, in the illustrated arrangement the opening is up-
stream of the vertical post 52 whereby the coiler's center
of rotation R is not aligned with the vertical post 52 and
the support panel 56 extends past this center of rotation
R. (See Figures 1 and 2.)
[0049] The capture device 62 is non-rotatably at-
tached to the projecting end of the shaft 60 whereby it
is aligned with the outlet 34 of the cushioning conversion
machine 22. (See Figures 1 and 2.) The capture device
62 is designed to capture the leading end of the strip of
cushioning when the coiler 24 is in a ready-to-coil con-
dition. The illustrated capture device 62 includes a con-
necting hub 65 and at least two capture members 66
projecting perpendicularly therefrom. The hub 65 is an
elongated rod or bar attached centrally to, and rotatably
driven by, the shaft 60.
[0050] The capture members 66 are preferably cylin-
drical-shaped members symmetrically positioned to ex-
tend from the hub 65 into the outlet-to-center zone Z.
(See Figures 2 and 3.) The capture members 66 are
sized and spaced so that they are approximately as long
as the strip of cushioning product is wide and so that
they are spaced apart approximately as far as the strip
of cushioning product is high. The thickness or diameter
of the preferably cylindrical-shaped members 66 is se-
lected so that the members will be of a sufficient
strength. For example, the capture members 66 may be
between nine and eleven inches long, spaced between
three and six inches apart, and approximately θ inch
thick (i.e., a cylindrical member would have aθ inch di-
ameter). Additionally or alternatively, the capture mem-
bers 66 each have substantially the same diameter (i.
e., θ inch) throughout their axial length.
[0051] To place the coiler 24 in a ready-to-coil condi-
tion, the capture members 66 of the capture device 62
are aligned in a plane perpendicular to a travel path of
the strip of dunnage as it is emitted from the cushioning
conversion machine 22 so that the leading end of the
strip of cushioning product will pass between the cap-
ture members 66. (Compare Figure 3 wherein the cap-
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ture members 66 are shown in the ready-to-coil align-
ment and Figure 2 wherein the capture members 66 are
shown rotated 90°.) When the shaft 60, and thus the
capture members 66, are rotated, the capture members
66 will capture the end of the strip so that the remaining
portions of the strip may be coiled there around.
[0052] Instead of the capture device 62, the rotating
mechanism 48 may incorporate a modified capture de-
vice 62' shown in Figure 3A. The capture device 62' is
non-rotatably attached to the projecting end of the shaft
60, aligned with the outlet 34 of the cushioning conver-
sion machine 22, and designed to capture the leading
end of the strip of cushioning when the coiler 24 is in a
ready-to-coil condition. To this end, the capture device
62' includes a connecting hub 65' and at least two cap-
ture members 66' projecting perpendicularly therefrom.
The hub 65' may be similar to, the same as, or identical
to the hub 65 of the capture device 62.
[0053] The capture members 66', like the capture
members 66, are symmetrically positioned to extend
from the hub 65 into the outlet-to-center zone Z, and are
generally sized and spaced in the same manner as the
capture members 66'. For example, the capture mem-
bers 66' may be between nine and eleven inches long
and spaced between three and six inches apart. How-
ever, in contrast to the capture members 66 (which are
cylindrical-shaped members each having the same di-
ameter throughout their axial length), the capture mem-
bers 66' preferably have a decreasing cross-sectional
geometry along their axial length. More particularly, the
cross-sectional geometry of the capture members 66'
gradually decreases as the members 66' extend from
the hub 65'. For example, if the capture members 66'
have a circular cross-sectional (as is preferred), the di-
ameter of each member may gradually decrease from
θ inch (at its proximate end) to υ inch (at its distal end).
[0054] Thus when the rotating mechanism 48 incor-
porates the capture device 62, the outer surfaces of the
capture members 66 form a straight or non-tapering pro-
file around which the strip of cushioning product S is
rolled to form the coil of cushioning product. When the
rotating mechanism 48 incorporates the capture device
62', the outer surfaces of the capture members 66' form
a tapering profile around which the strip of cushioning
product S is rolled to form the coil of cushioning product.
The tapering of the profile is in the direction of removal
of the coil of cushioning product C from the coiler 24. As
is explained in more detail below, this tapering profile
may aid during the removal of the coil of cushioning
product C. It may be further noted at this point that this
tapering profile could also be accomplished by two "con-
stant diameter" capture members that, rather than pro-
jecting perpendicularly from the hub, are tilted towards
the center of rotation R.
[0055] The power source 64 for driving or rotating the
shaft 60 is mounted on the support panel 56 on the side
facing away from the outlet 34 of the cushioning conver-
sion machine 22. (See Figures 1-3.) The power source

64 is preferably a motor, more preferably an electric mo-
tor, and even more preferably a low speed DC torque
motor. A power source 64 with an adjustable current limit
is preferable because the motor torque is proportional
to motor current whereby the current limit is actually an
adjustable torque setting. Alternatively, a fluid-power
source 64 with a pressure regulator for torque adjust-
ment is also preferable. Another option is to incorporate
a slip clutch into the drive to maintain a constant coiling
tension on the strip of cushioning product S.
[0056] The coiler 24 may additionally include a taping
device 70 for supplying tape to secure the trailing end
of the strip of cushioning product to the coil. (See Figure
1.) In the illustrated arrangement, the taping device 70
is designed for manual dispensing of the tape and man-
ual placement of the tape on the coil. However, an au-
tomatic taping device (controlled, for example, by the
controller 28) is possible.
[0057] When the coil of cushioning product C has
been completely formed and possibly taped, it may be
removed or ejected from the coiler 24 by pulling the coil
C in a transverse direction away from the support panel
56. This pulling is more easily accomplished if the cap-
ture members 66 of the capture device 62 (or the cap-
ture members 66' of the capture device 62') are in the
ready-to-coil condition whereat they are aligned in a
plane perpendicular to a travel path of the strip of dun-
nage as it is emitted from the cushioning conversion ma-
chine 22. (As is explained in more detail below, the con-
troller 28 preferably returns the coiler 24 to the ready-
to-coil condition upon deactivation thereof.) Also, this
pulling is more easily accomplished if the capture device
62' is used due to the tapering profile of the outer sur-
faces of its capture members 66'. Specifically, an initial
tug will usually shift the coil C away from the distal end
portions of the members 66' (the widest portion of the
profile) thereby allowing the coil C to be easily slid off
the remaining portions of the members 66' (the less wide
portions of the profile).
[0058] Alternatively, an automatic ejection system
(controlled, for example, by the controller 28) is possi-
ble. In either event, the coiler 24 allows the coil of cush-
ioning product C to be removed in its coiled configura-
tion.
[0059] As was briefly explained above, the guide de-
vice 26 guides the strip of cushioning product from the
cushioning conversion machine's outlet to the coiler 24.
The guide device 26 includes a first or bottom portion
74 and a second or top portion 76. (See Figures 1, 2, 4
and 5.) (The terms "bottom", "top", "upward", "down-
ward", "upper", "lower" etc., are used only for the sake
of convenience for referring to the illustrated orientation
and are not intended to limit the present invention to the
illustrated or any other orientation.) The first or bottom
portion 74 includes a lower wall 78 and at least one side
wall 80 extending upwardly therefrom to form an up-
wardly opening L-shaped or U-shaped (in cross-sec-
tion) channel. (See Figure 5, showing a bottom portion
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74 with two side walls 80 and forming a U-shaped chan-
nel.) The second or top portion 76 includes an upper
wall 82 and at least one side wall 84 extending therefrom
to form a downwardly opening L-shaped or U-shaped
(in cross-section) channel. (See Figure 5, showing a top
portion 76 with two side walls and forming a U-shaped
channel.) In a preferred embodiment, the walls of each
of the portions are substantially straight. However,
curved or otherwise shaped walls are possible with, and
contemplated by, the present invention.
[0060] If the portions 74 and 76 each include a pair of
side walls to form a U-shaped channel (such as is shown
in Figures 4 and 5), the bottom side walls 80 are sized
and spaced to fit within the top side walls 84 (See Figure
5) thereby cooperating to define a rectangular channel
when in the position shown in Figures 4 and 5. If the
portions 74 and 76 each include only one side wall to
form a L-shaped channel, the respective side walls 80
and 84 depend from opposite edges of the lower/upper
walls 78 and 82 thereby cooperating to define a rectan-
gular channel when in the position shown in Figures 4
and 5. In either event, the upstream edges of the bottom
side walls 80 and the upper side walls 82 are tapered
upwardly and downwardly, respectively, in the down-
stream direction. (See Figure 4.) The downstream edge
of the lower wall 78 includes a curved lip or flange 86
and the downstream edge of the upper wall 82 includes
a similar curved lip 88 or extension. (See Figure 1.)
[0061] The guide device 26 further comprises a pivot
hinge 90 connected to the first portion 74 and a pivot
hinge 92 connected to the second portion 76. (See Fig-
ures 4 and 5.) The hinges 90 and 92 are connected to
an upstream end of the first and second portions 74 and
76, respectively. In one embodiment, the hinges 90 and
92 are positioned adjacent to the outlet 34 of the cush-
ioning conversion machine 22 and are connected to the
support border 57. (See Figures 4 and 5.) In any event,
the pivotal connection of the first portion 74 and the sec-
ond portion 76 allows these portions to move to accom-
modate the strip of cushioning product as the diameter
of the coil of cushioning product C increases. (See Fig-
ure 1.)
[0062] The portions 74 and 76 are each movable
among a coil-begin position whereat the portion accom-
modates the strip of cushioning product at the beginning
of the formation of the coil (shown in phantom in Figure
1), a coil-complete position whereat the portion accom-
modates the strip of cushioning product at the comple-
tion of the formation of the coil (shown in non-phantom
in Figure 1), and a plurality of positions therebetween.
The pivot hinges 90 and 92 allow the portions 74 and
76 to be pivoted from a 0° angle to a non-zero angle in
opposite directions. (Specifically, the bottom portion 74
is pivoted downward and the top portion 76 is pivoted
upward.) In this manner, the guide device 26 resembles
a "duck bill" in the manner in which it opens to accom-
modate the increasing diameter of the coil of cushioning
product C. (See Figure 1.)

[0063] When the portions 74 and 76 are pivoted 0° (or
in other words, not pivoted), this corresponds to the coil-
begin position and the guide portions 74 and 76 form a
chute surrounding the outlet-to-center zone Z, thereby
defining a passageway from the cushioning conversion
machine's outlet 34 to the capture device 62 (or the cap-
ture device 62'). Preferably, the guide portions 74 and
76 are spring biased, gravity biased, or otherwise biased
to the coil-begin position. In a preferred embodiment,
the bottom portion 74 is spring biased via a spring 93
and the top portion 76 is gravity biased to the coil-begin
position. (See Figures 4 and 5.)
[0064] When the bottom guide portion 74 is pivoted
upward and the top guide portion 76 is pivoted down-
ward at a non-zero angle, this corresponds to a position
between the coil-begin position and the coil-complete
position, or the coil-complete position itself. The guide
portions 74 and 76 then extend from the cushioning con-
version machine's outlet 34 to a lower or upper, respec-
tively, circumferential portion of the coil of cushioning
product C thereby forming a roughly tangential path rel-
ative to the coil. (See Figure 1.) In the illustrated ar-
rangement, this non-zero angle is an acute angle and is
approximately equal to 45°. Specifically, the bottom por-
tion 74 is pivoted downwardly 45° and the top portion
76 is pivoted upwardly 45° relative to the horizontal.
[0065] The guide portions 74 and 76 are also each
preferably movable to a coil-release position whereat
the coil of cushioning product C may be removed from
the coiler 24 for use as a packaging product. In the coil-
release position, for example, the guide portions 74 and
76 could be pivoted downward and upward beyond the
coil-complete position, thereby moving the portions
away from the circumference of the coil of cushioning
product C. Alternatively, with certain types of guide de-
vices, the coil-release position may not be positioned
away from the circumference of the coil of the cushion-
ing product C but instead, for example, have a bias re-
lieved to allow removal of the coil of cushioning product
C from the coiler 24.
[0066] As was indicated above, the cushioning con-
version system 20 may comprise a controller 28 which
controls the coiler 24 based on the cushioning conver-
sion machine 22. (See Figure 1.) In one arrangement
the controller 28 includes a strip-production indicator 94
which indicates whether a strip of cushioning product is
being produced by the cushioning conversion machine.
(See Figure 1.) The controller 28 then controls the coiler
24 based on input from the strip-production indicator 94.
Specifically, the controller 28 activates the coiler 24 if
the strip-production indicator 94 indicates that a strip of
cushioning product is being produced by the cushioning
conversion machine 22 after a period of non-production.
The controller 28 also deactivates the coiler 24 upon the
strip-production indicator 94 indicating that a strip of
cushioning product is not being produced by the cush-
ioning conversion machine 22 after of period of produc-
tion.
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[0067] The strip-production indicator 94 may be, as in
the illustrated arrangement, a strip sensing device which
senses whether a strip of cushioning product is being
emitted from the outlet 34 of the cushioning conversion
machine 22. In the illustrated arrangement, the strip-
production indicator 94 includes an upstream strip sen-
sor 95 which senses whether the strip is present at an
upstream location and a downstream strip sensor 96
which senses whether the strip is present at a down-
stream location. (See Figure 1.) The upstream strip sen-
sor 95 is mounted at an upstream portion of the support
panel 56 or on one of the vertical side members of the
support border 57 (see Figures 2, 4 and 5) whereby the
upstream location is upstream of the coiler's center of
rotation R and adjacent the cushioning conversion ma-
chine's outlet 34. The downstream strip sensor 96 is
mounted on the top/bottom extension 54 of the coiler
frame 46 (see Figures 1-3) whereby the downstream lo-
cation is adjacent the coiler's center of rotation R and
slightly downstream thereof. In this manner, the down-
stream location is positioned to insure that the leading
end of the strip of cushioning product is correctly posi-
tioned relative to the capture device 62 (or the capture
device 62').
[0068] The controller 28 activates the coiler 24 (i.e.,
energizes the motor 64 of the rotating mechanism 48)
when both the sensors 95 and 96 sense that the strip of
cushioning product is present at both the upstream lo-
cation and the downstream location. This insures that
the leading end of the strip of cushioning product is cor-
rectly positioned relative to the capture device 62 (or the
capture device 62') and that the strip of cushioning prod-
uct is long enough to coil. The controller 28 deactivates
the coiler 24 when the upstream sensor 95 senses that
the strip of cushioning product is no longer present (i.e.,
its trailing end has passed the upstream location) after
a set period of time corresponding to the period of time
necessary to insure that the trailing end portion of the
strip of cushioning product is coiled onto the coil of cush-
ioning product C.
[0069] The controller 28 also includes a ready-to-coil
indicator 98 which indicates whether the coiler 24 is in
its ready-to-coil condition and the controller controls the
coiler 24 based on input from the ready-to-coil indicator
98. (See Figures 1 and 3.) Specifically, the controller 28
only activates the coiler 24 if the ready-to-coil indicator
indicates that the coiler 24 is in the ready-to-coil condi-
tion. (In the preferred embodiment, the coiler 24 is in the
ready-to-coil condition when the capture members 66
are aligned in a plane perpendicular to the a travel path
of the strip of cushioning product as it is emitted from
the cushioning conversion machine 22 so that the lead-
ing end of the strip of cushioning product will pass be-
tween the capture members 66.) The controller 28 may
automatically return the coiler 24 to the ready-to-coil
condition upon the occurrence of certain events in the
coiling cycle. For example, the controller 28 may auto-
matically return the coiler 24 to the ready-to-coil condi-

tion upon deactivation of the coiler 24. (This also insures
an easy removal or ejection of the coil of cushioning
product C from the coiler 24.)
[0070] The controller 28 may also control the conver-
sion assembly 30 of the cushioning conversion machine
22 to produce a strip of cushioning product of predeter-
mined length. (See Figure 1.) This control may be ac-
complished by activating and deactivating the feed as-
sembly 36 (for example, by energizing the feed motor
37) and/or the severing assembly 42. The length of the
cushioning product being produced may be determined
by the timer disclosed in U.S. Patent No. 4,619,635, the
length measuring device disclosed in U.S. Patent No.
5,571,067, or any other suitable mechanism or means.
The length measuring device may be the same as that
used when the machine 22 is operated without the coiler
24 or the controller 28 may include a separate length
measuring device dedicated to situations where the coil-
er 24 is being used.
[0071] Additionally or alternatively, the controller 28
may control the conversion assembly 30 of the cushion-
ing conversion machine to produce a coil of cushioning
product C of a predetermined diameter. To accomplish
this control, this end, the controller 28 may include a coil-
diameter indicator 99 to indicate the diameter of the coil
of cushioning product C. In the illustrated arrangement,
the coil-diameter indicator 99 senses when a coil of cer-
tain diameter has been formed (it is preferably adjusta-
ble for sensing various diameters). Based on the input
from the coil-diameter indicator 99, the controller 28
would deactivate the conversion assembly 30 and/or the
coiler 24.
[0072] Referring now to Figures 7-11, another cush-
ioning conversion system 120 according is shown. The
cushioning conversion system 120 includes two cush-
ioning conversion machines 122, a machine stand 123
and two coilers 124. The cushioning conversion ma-
chines 122 each convert a sheet-like stock material into
a strip of cushioning product S and each of the coilers
124 rolls the strip of cushioning product S into a coiled
configuration to form a coil of cushioning product C. The
coilers 124 are each shaped and positioned to receive
the strip of cushioning product S as it is emitted from the
corresponding machine 122 and each allows the coil of
cushioning product C to be removed in its coiled config-
uration.
[0073] The illustrated cushioning conversion system
120 includes two guide devices 26 (one for each ma-
chine/coiler) which are preferably the same as those
used in the cushioning conversion system 20. Also, al-
though not specifically shown in the drawings, the cush-
ioning conversion system 120 may include either a sin-
gle controller (which controls both machines 122 and
both coilers 124) or a pair of controllers (which each con-
trol a respective machine 122 and coiler 124). Such a
controller or controllers are preferably the same as the
controller 28 used in the cushioning conversion system
20.
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[0074] The illustrated cushioning conversion system,
the machines 122 are horizontally oriented machines
and are of the same general design as the horizontally
oriented machines disclosed in U.S. Patent Nos.
5,123,889; 5,211,620; 5,322,477; and 5,468,208. The
cushioning conversion machines 122 are not self-stand-
ing, but instead are supported by the stand 123 which
symmetrically positions the machines relative to each
other. (Figure 7.) However, the cushioning conversion
system 120 may alternatively incorporate non-horizon-
tal and/or self standing cushioning conversion machines
such as the cushioning conversion machine 22 dis-
cussed above, the machines shown in U.S. Patent Nos.
5,593,376 and 5,607,383, or any other cushioning con-
version machine which falls within the scope of the
claims. Additionally or alternatively, the cushioning con-
version system 120 may include only one cushioning
conversion machine or more than two cushioning con-
version machines.
[0075] Each cushioning conversion machine 122
preferably comprises a conversion assembly 30 (not
shown) which converts a sheet-like stock material into
a strip of cushioning product S and each machine has
an outlet 34 through which the strip of cushioning prod-
uct S is emitted. Each of the cushioning conversion ma-
chines 122 may additionally include a stock supply as-
sembly 40 (not shown), a severing assembly 42 (not
shown), and an outlet tunnel 44. The exit end of the tun-
nel 44 forms the outlet 34 of the machine 122.
[0076] Each of the coilers 124 of the cushioning con-
version system 120 includes a frame 146 and a rotating
mechanism 48 rotatably mounted to the frame 146. The
rotating mechanism of the coiler 124 is essentially the
same as the rotating mechanism of the coiler 24. (Ac-
cordingly, like reference numerals are used.) Thus, cer-
tain portions of the rotating mechanism 48 rotate and
may be viewed as defining the center of rotation R of
the coiler 124 (although the entire coiler 124 does not
rotate).
[0077] The frame 146 positions the rotating mecha-
nism 48 to define an outlet-to-center zone Z extending
from the outlet 34 of the cushioning conversion machine
122 to the coiler's center of rotation R. This zone has a
width approximately equal to the width of the strip of
cushioning product S and a height approximately equal
to the height of the strip.
[0078] The coiler's frame 146 is not a self-standing
structure but instead is pivotally mounted to the cush-
ioning conversion machine 122. (See Figure 10.) In a
preferred embodiment, this mounting is done in such a
manner that the coilers 124 are symmetrically situated
relative to each other. (See Figure 7.) In any event, the
illustrated frame 146 includes a square-cornered U-
shape base 150, a vertical post 152, top/bottom exten-
sions 154, a support panel 156, and a support border
157.
[0079] The side legs 158 of the U-shape base 150 (i.
e., the legs defining the sides of the "U") are pivotally

coupled to the machine 122. When the frame 146 is in
its operating position, the side legs 158 extend in an out-
ward or downstream direction away from the machine
122 and the connecting leg 159 of the U-shape base
150 (i.e., the leg defining the bottom of the "U") extends
above the exit end of the tunnel 44. (See Figure 10.)
[0080] The rotating mechanism 48 is aligned with the
outlet 34 of the cushioning conversion machine 122
when the frame 146 is in its operating position. When
the frame 146 is moved from this operating position, the
rotating mechanism 48 is no longer aligned with the out-
let 34 whereby the machine 122 may be used without
the coiler 124, if necessary or desired. Also, the pivotal
movement of the frame 146, and thus the coiler 124,
may aid in allowing access to certain assemblies of the
cushioning conversion machine 122, such as its sever-
ing assembly. Furthermore, in packaging sites with
space restraints, the frame 146 occupies less space
than the self-standing frame 46 of the coiler 24.
[0081] The support border 157, like the border 57 re-
sembles a picture frame and comprises a four side
members forming a boundary or frame which defines a
large central rectangular opening. Its top member is at-
tached to the connecting leg 159 of the base 150. (Fig-
ure 9.) As with the border 57, the top and bottom side
members of the border 157 extend above and below the
outlet-to-center zone Z, and the other lateral side mem-
bers are positioned on the opposite lateral sides of the
zone Z. In other words, the outlet-to-center zone Z pass-
es through the large central rectangular opening of the
border 157.
[0082] The support panel 156 is attached to one of the
lateral side members of the border 157 and extends
downstream therefrom. In the illustrated arrangement,
the support panel 156 is attached to the "inner" lateral
side member, or the side member closest to the other
cushioning conversion machine 122 or the other coiler
124. In this manner, the support panel 156 is positioned
at a height approximately the same as the height of the
outlet-to-center zone Z. Because the lateral side mem-
ber of the border 157 is offset in a transverse direction
from the outlet-to-center zone Z, the support panel 156
is likewise offset. Accordingly, the support panel 156
may be viewed as forming a wall which extends along
one transverse side of the outlet-to-center zone Z. (See
Figure 8.)
[0083] The vertical post 152 is attached to the down-
stream edge of the support panel 156 and extends
above/below the panel 156, the border 157, and/or the
outlet-to-center zone Z. The top/bottom extensions 154
are attached to the vertical post 152 at heights above/
below the outlet-to-center zone Z and they extend trans-
versely so that they are positioned directly above/below
the zone Z. (See Figure 9.) As is with the extensions 54
in the cushioning conversion system 20, the primary
purpose of the extensions 154 is for the mounting of the
downstream strip sensor 96.
[0084] The coiler 124 may additionally include a tap-
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ing device, such as the manual taping device 70 of the
coiler 24, or an automatic taping device, for supplying
tape to secure the trailing end of the strip of cushioning
product to the coil. Additionally or alternatively, the coiler
124 could include an automatic ejection system such as
discussed above in connection with the coiler 24. In any
event, when the coil of cushioning product C has been
completely formed and possibly taped, it may be re-
moved or ejected from the coiler 124 by moving the coil
in a transverse direction away from the support panel
156 whereby the coiler 124 allows the coil of cushioning
product C to be removed in its coiled configuration.
[0085] As was indicated above, the cushioning con-
version system 120 preferably includes two guide de-
vices 26 (one for each machine 122/coiler 124) which
are preferably the same as those used in the cushioning
conversion system 20. In a preferred embodiment the
portions 74 and 76 each include a pair of side walls 80
and 84 whereby their walls form a U-shaped channel.
In the modified version of the support panel 257 shown
in Figure 11, the portions 74 and 76 each include only
one side wall 80 and 84 to form a L-shaped channel.
The outer most side walls (i.e., furthest away from the
support panel 157) of the U-shaped design have been
eliminated to allow a more efficient and/or convenient
removal of the completed coil of cushioning product C.
[0086] As was also indicated above, the cushioning
conversion system 120 may include a control system
comprising either a single controller (which controls both
machines 122 and both coilers 124) or a pair of control-
lers (which each control a respective machine 122 and
coiler 124). This control system preferably includes, for
each cushioning conversion machine 122 and coiler
124, a strip-production indicator, a ready-to-coil indica-
tor, and/or a coil-diameter indicator, such as the indica-
tors 94, 98 and 99 discussed above. The strip-produc-
tion indicator may include an upstream sensor 95 and
a downstream sensor 96. In Figures 7-10, the upstream
sensor 95 is mounted at an upstream portion of the sup-
port panel 156 and the downstream sensor 96 is mount-
ed to the extensions 154 of the coiler frame 146. In the
modified mounting arrangement shown in Figure 11, the
upstream sensor 95 is mounted to the top member of
the support border 157. The top wall 82 of the guide de-
vice portion 76 includes an appropriate opening and a
reflector strip 95a is positioned on the inner surface of
the bottom wall 78 of the guide device portion 74.
[0087] Referring now to Figure 12, a coiler 224 is
schematically shown which may be used instead of the
coilers 24 and 124 in the cushioning conversion systems
20 and 120 or in any other cushioning conversion sys-
tem which falls within the scope of the claims. In addition
to the coiler 224, such a cushioning conversion system
could include at least one cushioning conversion ma-
chine, such as machines 22 and 122, and a controller,
such as controller 28. However, such a cushioning con-
version system would preferably not include a guide de-
vice, such as the guide device 26 used in the cushioning

conversion systems 20 and 122.
[0088] In a cushioning conversion system including
the coiler 224, the cushioning conversion machine
would convert a sheet-like stock material into strip of
cushioning product S and the coiler 224 would roll or
wind the strip of cushioning product S into a coiled con-
figuration to form a coil of cushioning product C. The
coiler 224 is designed to receive the strip of cushioning
product S as it is emitted from the cushioning conversion
machine 122 and allows the coil of cushioning product
C to be removed in its coiled configuration.
[0089] The coiler 224 includes a frame 246 (which is
only partially schematically shown) and a rotating mech-
anism 248. The frame 246 includes a support panel 256
which, like the support panels 56 and 156, may be
viewed as forming a wall which extends along one trans-
verse side of the outlet-to-center zone Z. The frame 246
also includes other support panels 257 and 258 (only
partially schematically shown) which are used to sup-
port certain components of the rotating mechanism 248.
These support panels 257 and 258 may be incorporated
into a self-standing frame such as the frame 46 or a ma-
chine-supported frame such as the frame 146, in the
coilers 24 and 124 discussed above.
[0090] The rotating mechanism 248, like the rotating
mechanism 48, includes a rotating shaft 260, a capture
device 262, and a power-source or motor 264. The cap-
ture device 262, like the capture device 62 or 62', com-
prises a connecting hub 265 and capture members 266
which may be of the same construction as the hub 65
or 65' and the capture members 66 or 66'. The capture
device 262 is rotatably mounted on the support panel
256 in alignment with the machine's outlet 34 (the outlet
34 is not shown in Figure 12, but this alignment is shown
in Figures 2 and 9 in connection with the coilers 24 and
124) and may rotate relative to the support panel 256
during operation of the coiler 224. In the coiler 224, the
rotational axis of the capture device 262 may be viewed
as defining the center of rotation R of the coiler 224 (al-
though the entire coiler 224 does not rotate). Thus, the
frame 246 may be viewed as positioning the rotating
mechanism 248 to define an outlet-to-center zone Z ex-
tending from the outlet of the cushioning conversion ma-
chine to the coiler's center of rotation R. In contrast to
the coilers 24 and 124, the rotating shaft 260 does not
rotatably drive the capture device 262 in the coiler 224.
Instead, the rotating mechanism 248 additionally in-
cludes a riding drive roller 267 which is fixedly mounted
to the rotating shaft 260. The drive roller 267 coils the
strip of cushioning product around the capture device
by pushing the outer diameter of the coil in the coiling
direction. In this manner, a constant coiling speed may
be maintained. In the coilers 24 and 124, the coiling
speed may vary as the diameter of the coil of cushioning
product changes.
[0091] The rotating shaft 260 extends through a slot
in the support panel 256 and projects in a transverse
direction into the outlet-to-center zone Z. The slot is
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elongated in a direction perpendicular to the projection
of the rotating shaft. The support panel 256 includes
such an elongated slot, rather than a bearing opening
such as in the support panel 56, to allow controlled linear
movement (vertical in the illustrated arrangement) of the
rotating shaft 260 during operation of the coiler 224. The
rotating shaft 260, and thus the drive roller 267, are
transversely offset (i.e., above in the illustrated arrange-
ment) from the outlet 34. (Again, the machine's outlet
34 is not shown in Figure 12, but this transverse offset-
ting is shown in Figures 2 and 9 in connection with the
coilers 24 and 124.)
[0092] In the illustrated arrangement, the rotating
shaft 260 is coupled to the motor 264 via bevel gears
268 and 269, a connecting shaft 270, and a sprocket
chain 271. During operation of the rotating mechanism
248, the output shaft of the motor 264 drives the sprock-
et chain 271 which in turn rotates the vertical connecting
shaft 270. The bevel gear 269, which is non-rotatably
mounted to the connecting shaft 270, is thus rotated with
the connecting shaft 270 and in turn rotates the bevel
gear 268, which is non-rotatably mounted to the rotating
shaft 260. The bevel gears 268 and 269, and the con-
necting shaft 270 are designed to allow controlled linear
movement of the bevel gears in the same direction as
the rotating shaft 260.
[0093] The rotating mechanism 248 further includes
a carrier 280 which adjusts the position of the drive roller
267 relative to the capture device 262 to accommodate
the changing diameter of the coil of cushioning product
C. In the illustrated arrangement, the carrier 280 com-
prises a fluid-powered or other type of cylinder 282 hav-
ing an extendable/retractable piston. The piston 282 is
attached to a yoke 284 which is mounted to the rotating
shaft 260 in a manner allowing rotation of the shaft rel-
ative to the yoke.
[0094] During operation of a cushioning conversion
system incorporating the coiler 224, the leading end of
the strip of cushioning product is positioned between the
capture members 266 of the capture device 262, either
manually or by automatic activation/deactivation of the
cushioning conversion machine as controlled by the
system's controller. Preferably, the capture device 262
is rotated to at least provide one winding of the strip of
cushioning product around the capture members 266.
The piston of the cylinder 282 is extended to cause the
drive roller 267 to contact the strip of cushioning product
around the capture members 266 and to apply a suffi-
cient amount of pressure thereon. (The pressure may
be provided solely by gravity, i.e., the weight of the drive
roller, or may be supplemented by pressure from the cyl-
inder 282.) The drive roller 267 is then rotated thereby
causing the strip of cushioning product to continue to be
coiled around the capture device 262. As the diameter
of the coil of cushioning product C increases, the drive
roller 267 "floats" to accommodate the coil's changing
diameter.
[0095] If a cushioning conversion system incorporat-

ing the coiler 242 includes a controller (such as the con-
troller 28 discussed above), the controller may control
the machine's conversion assembly to produce a strip
of cushioning product of predetermined length and/or to
produce a coil of cushioning product of a predetermined
diameter. After the coiling stage is completed, the trail-
ing end of the strip of cushioning product is preferably
secured to the coil, such as with the taping device 70
discussed above, or any other manual or automatic tap-
ing device. The piston of the cylinder 282 is then retract-
ed to cause the drive roller 267 to move away from the
outer diameter of the coil of cushioning product, thereby
allowing the coil to be removed from the coiler 242 in its
coiled configuration. The completed coil of cushioning
product C may be manually removed or ejected via an
automatic ejection system.
[0096] Referring now to Figure 13, another cushion-
ing conversion system 320 is shown. The cushioning
conversion system 320 includes a cushioning conver-
sion machine 322 and a coiler 324. Although not specif-
ically shown in the drawings, the machine 322 may be
mounted on a mounting stand, such as the mounting
stand 123 discussed above. In any event, the cushion-
ing conversion machine 322 converts a sheet-like stock
material into a strip of cushioning product S and the coil-
ers 324 rolls the strip of cushioning product S into a
coiled configuration to form a coil of cushioning product
C. The coiler 324 is shaped and positioned to receive
the strip of cushioning product S as it is emitted from the
corresponding machine 322 and to allow the coil of
cushioning product C to be removed in its coiled config-
uration.
[0097] The illustrated cushioning conversion system
320 further includes a guide device 326 and a controller
328. The guide device 326 may be of the same or similar
design as the guide device 26 described above. Like-
wise, the controller 328 may perform the same functions
as the controller 328 described above. Alternatively, as
is shown and/or preferred, the guide device 326 is of a
modified construction and the controller 328 controls the
cushioning conversion machine 322 and the coiler 324
in a modified manner, as is explained in more detail be-
low.
[0098] In the illustrated cushioning conversion system
320, the machine 322 is a horizontally oriented machine
of the same general design as the horizontally oriented
machines disclosed in U.S. Patent Nos. 5,123,889;
5,211,620; 5,322,477; and 5,468,208. However, the
cushioning conversion system 320 may alternatively in-
corporate non-horizontal and/or self standing cushion-
ing conversion machines such as the cushioning con-
version machine 22 discussed above, the machines
shown in U.S. Patent Nos. 5,593,376 and 5,607,383, or
any other cushioning conversion machine which falls
within the scope of the claims.
[0099] The cushioning conversion machine 322 pref-
erably comprises a conversion assembly 30 (not shown)
which converts a sheet-like stock material into a strip of
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cushioning product S and an outlet 34 through which the
strip of cushioning product S is emitted. The machine
322 may additionally include a stock supply assembly
40 (not shown), a severing assembly 42 (not shown),
and an outlet tunnel 44. In the illustrated arrangement,
the exit end of the tunnel 44 forms the outlet 34 of the
machine 122.
[0100] The coiler 324 includes a frame 346 and a ro-
tating mechanism 348 rotatably mounted to the frame
346. Except for the mounting of its motor 364 (discussed
in detail below), the rotating mechanism 348 may be the
same as the rotating mechanisms 48 discussed above.
(Accordingly, like reference numerals are used for the
shaft 60, the capture device 62, the capture members
66, etc.) As with the mechanism 48, certain portions of
the rotating mechanism 348 rotate and may be viewed
as defining the center of rotation R of the coiler 324 (al-
though the entire coiler 324 does not rotate). The frame
346 positions the rotating mechanism 348 to define an
outlet-to-center zone Z extending from the outlet 34 of
the cushioning conversion machine 322 to the coiler's
center of rotation R. This zone has a width approximate-
ly equal to the width of the strip of cushioning product S
and a height approximately equal to the height of the
strip.
[0101] The coiler's frame 346 is not a self-standing
structure but instead is pivotally mounted to the cush-
ioning conversion machine 122 so that the coiler 324
may be selectively moved between an operating posi-
tion whereat the rotating mechanism 348 is aligned with
the outlet 34 and an elevated position whereat the ma-
chine 322 may be used without the coiler 342 if neces-
sary or desired. As with the pivoting frame 246 dis-
cussed above, the pivotal movement of the frame 346,
and thus the coiler 324, may aid in allowing access to
certain assemblies of the cushioning conversion ma-
chine 322, such as its severing assembly.
[0102] The illustrated frame 346 includes a base 350,
a support panel 356 that forms part (specifically a lateral
side) of a support border 357. The base 350 includes
two side legs 358 that are pivotally coupled to the ma-
chine 322. This pivotal mounting is preferably accom-
plished via a tube 400 having its opposite ends support-
ed by brackets 402. The brackets 402 are roughly
"house-shaped" having their square shaped portion
bolted to adjacent the upper edge and near the down-
stream edge of the machine 122 and their triangular por-
tion projecting above the machine's top surface. The
tube 400 extends between top projecting triangular por-
tions whereby the tube 400 is positioned just above the
machine's top surface. The distal end of each of the side
legs 358 is rotatably secured to the tube 400 so that the
base 350 may pivoted relative thereto. Preferably, the
frame 346 includes a spring plunger 404 that is with-
drawn to pivot the base 350 and a locking screw 406 to
secure the base 350 in the operating position.
[0103] As was mentioned briefly above, the support
panel 356 forms one lateral side or wall of the border

357. The border 357 additionally comprises another
side wall 410 forming the other lateral side of the border
357, a top side wall 412 forming the top of the border
357, and a bottom side wall 414 forming the bottom of
the border 357. In this manner, the border 357 compris-
es four side walls forming a boundary or frame which
defines a large central rectangular opening. The top and
bottom side walls 412 and 414 are positioned above and
below the outlet-to-center zone Z, and the support panel
356 and the side wall 410 are positioned on the opposite
lateral sides of the zone Z.
[0104] In the illustrated arrangement, the side legs
358 are spaced apart a distance corresponding to the
lateral dimension of the border 357. The top edge of the
support panel 356 is attached to one of the side legs
358 and the panel 356 extends downward and down-
stream therefrom. The illustrated panel 356 includes an
upstream portion having the shape of a rectangular and
a downstream portion having the shape of right-hand
triangle with a rounded lower corner. The rounded lower
corner matches the contour of the hub 65 of the rotating
mechanism 348. The top edge of the side wall 412 is
attached to the other side leg 358. The top wall 412 ex-
tends between the base's side legs 358 and the bottom
wall 414 extends between the bottom edges of the sup-
port panel 356 and the side wall 410.
[0105] The side legs 358 preferably each include six
openings 416 and the border 357 is attached to three
aligned pairs of these openings via suitable fasteners.
In this manner, the downstream distance of the support
panel 356 and the border 357 (and the rotating mecha-
nism 348 attached thereto) may be selectively adjusted
by choosing the appropriate three openings 416. For ex-
ample, for larger coils, the downstream-most three
openings may be used, for smaller coils, the upstream-
most three openings may be used. It may also be noted
that the preferred construction of the support panel 356,
the border 357, and the side legs 358 allows the coiler
324 to be assembled for either left hand removal of the
coil C or right hand removal of the coil C, depending on
which side leg 358 the support panel 356 is attached.
[0106] As was indicated above, the rotating mecha-
nism 348 is rotatably mounted to the frame 346. More
specifically, the mechanism's shaft 60 projects through
a central opening in the bottom rounded corner of the
support panel 356 and projects in a transverse direction
into the outlet-to-center zone Z. The capture device 62
is non-rotatably attached to the projecting end of the
shaft 60 whereby it is aligned with the outlet 34 of the
cushioning conversion machine 322.
[0107] In the rotating mechanisms 48 and 248, the
power source or motor was axially aligned with the shaft
60. In the cushioning conversion system 320, the motor
364 is instead axially offset from the shaft 60 and more
particularly is mounted to the top upstream corner of the
support panel 356. A drive chain 430 is provided to
transfer rotational motion from the motor 365 to the shaft
60. (Preferably, the coiler 324 also includes a shield or
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cover 432 surrounding the drive chain 430.) This ar-
rangement of the motor 365 allows it to be positioned at
least partially above the outlet-to-center zone Z thereby
making the coiler 324 more laterally compact. In com-
parison, the motor 26 of the coiler 24, for example, lat-
erally increases the overall dimensions of the coiler 24.
(See e.g., Figures 2 and 3.)
[0108] The guide device 326 guides the strip of cush-
ioning product from the cushioning conversion ma-
chine's outlet to the coiler 324. The guide device 326
includes a first or bottom portion 374 and a second or
top portion 376. The bottom portion 374 includes a lower
wall 378 and no side walls. The top portion 376 includes
an upper wall 382 and no side walls. In comparison, the
portions 74 and 76 of the guide device 26 of the cush-
ioning conversion system 20 each included two side
walls forming a U-shaped channel. In the cushioning
conversion system 120, the modified guide device por-
tions 74 and 76 included only one side wall - the side
wall of the coil-withdrawal side of the coiler 124 being
eliminated to allow more convenient removal of the com-
pleted coil of cushioning product C. In the guide 326, the
elimination of both of the side walls further facilitates the
ability to assemble the coiler 324 for either left hand re-
moval of the coil C or right hand removal of the coil C,
depending on which side leg 358 the support panel 356
is attached.
[0109] In the illustrated arrangement, the lower wall
378 of the guide portion 374 has a generally straight ge-
ometry (in side view) except for a stepped section at its
distal end. The upper wall 382 of the guide portion 376
includes an upstream straight section, an intermediate
straight section and an upwardly curved distal section.
When the guide device 326 is in its coil-begin position
shown in Figure 13, the lower wall 378 extends generally
in the downstream direction. The upstream straight sec-
tion of the upper wall 382 extends slightly downward in
the downstream direction and the intermediate section
extends slightly upward in the downstream direction. In
this manner, there is clearance between curved distal
section and the circular path of the capture members 66
of the capture device 62. During the initial coiling of the
strip of cushioning product, this clearance provides suf-
ficient space for the leading edge of the cushioning prod-
uct (which may change size as it conforms to the capture
members 66) to travel beneath the upper wall 382
whereby there is no obstruction to rotation.
[0110] The upstream end of the guide portions 374
and 376 is attached to the coiler frame 346, and partic-
ularly the border 357, by pivoting hinges 439. The guide
device 326 further comprises a lever assembly 440
which controls the pivoting action of the guide portions
374 and 376. Specifically, this lever assembly 440 is
constructed and arranged so that as the bottom portion
374 is moved downward, the upper portion 376 is moved
upward. The portions 374 and 376 are preferably biased
to their coil-begin positions by, for example and as
shown, an extension spring 442. The biasing force

should be great enough to prevent "squirming" of the
cushioning product during the coiling process but pref-
erably not so great that it significantly affects the prod-
uct's density characteristics. A stop pin 444 may be pro-
vided to prevent the upper portion 376 from moving be-
low its coil-begin position.
[0111] As was indicated above, the controller 328
(which in the illustrated arrangement is mounted to the
top of the border wall 412), controls the coiler 324 and
preferably also the cushioning conversion machine 322.
The strip-production indicator of the controller 328 pref-
erably comprises a downstream strip sensor 396 that is
mounted to the border 357 and that senses whether a
strip is present at a downstream location. Preferably, the
controller 328 controls the diameter of the coil by mon-
itoring the length of the strip of cushioning product as it
is being produced and by stopping the machine's pro-
duction once the length corresponding to the desired di-
ameter has been reached. The controller 328 preferably
also controls the speed and/or torque setting of the mo-
tor 364 based on the characteristics of the cushioning
product being produced, such as, for example, its den-
sity. Additionally or alternatively, the controller 328 pref-
erably includes a switch that prevents operation of the
coiler 324 if the frame 346 is in its upper (non-operating)
position.
[0112] The coiler 324 may further comprise a sea-
shell-shaped cover 460 having a side wall 462 situated
adjacent an axial side of the coil of cushioning product
C and an end wall 464 situated adjacent the down-
stream radial side of the coil C. The cover 460, and par-
ticularly the upstream edge of the side wall 462, is pref-
erably attached to the downstream slanted edge of the
support panel 256. The end wall 464 is preferably at-
tached to the downstream radial edges of the side wall
462 (rather than formed in one piece therewith). This
construction of the cover 460 further facilitates the ability
to assemble the coiler 324 for either left hand removal
or right hand removal of the coil C.
[0113] One may now appreciate that the features of
the coiler 24/124/224/324, the guide device 26/326, and
the controller 28/328 when used individually in the cush-
ioning conversion system 20/120/320, or collectively as
preferred, allow the convenient and consistent coiling of
a strip of cushioning product into a coil of cushioning
product which may be used for packaging purposes. Be-
cause the coiler 24/124/224/324 is adapted to allow the
coil of cushioning product to be removed in its coiled
configuration, it allows the coil itself to be used for block-
ing or bracing. The guide device 26/326 and the control-
ler 28/328 also posses certain features which are ad-
vantageous when making a coil of cushioning product
which remains in its coiled configuration when used as
a packaging product. However, the guide device 26/326
and the controller 28/328 may also be advantageously
incorporated into a system where a strip of cushioning
product is coiled into a coil configuration, and then later
uncoiled for use as a packaging product.
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[0114] Although the invention has been shown and
described with respect to certain preferred embodi-
ments, it is obvious that equivalent alterations and mod-
ifications will occur to others skilled in the art upon the
reading and understanding of this specification. The
present invention includes all such equivalent altera-
tions and modifications and is limited only by the scope
of the following claims.
[0115] For the purposes of the United States, this ap-
plication is a conversion of U.S. Provisional Application
No. 60/063,275, filed on October 27, 1997 and entitled
"CUSHIONING CONVERSION SYSTEM AND METH-
OD FOR MAKING A COIL OF CUSHIONING PROD-
UCT" a conversion of U.S. Provisional Application No.
60/071,164, filed on January 12, 1998 and entitled
"CUSHIONING CONVERSION SYSTEM AND METH-
OD FOR MAKING A COIL OF CUSHIONING PROD-
UCT'; and a conversion of U.S. Provisional Application
No. 60/095,702, filed on August 7, 1998, and
entitled "CUSHIONING CONVERSION SYSTEM AND
METHOD FOR MAKING A COIL OF CUSHIONING
PRODUCT". The entire disclosures of these earlier ap-
plications are hereby incorporated by reference.

Claims

1. A cushioning conversion system (20; 120; 320) for
making a coil of cushioning product (C), said system
(20; 120; 320) comprising:

at least one cushioning conversion machine
(22; 122; 322) comprising a conversion assem-
bly (30) which converts a sheet-like stock ma-
terial into strip of cushioning product (S) and
having an outlet (34) through which the strip of
cushioning product (S) is emitted;
at least one coiler (24; 124; 324) which rolls the
strip of cushioning product (S) into a coiled con-
figuration to form the coil of cushioning product
(C); and
at least one guide device (26; 326) which
guides the strip of cushioning product (S) from
the cushioning conversion machine outlet (34)
to the coiler (24; 124).

2. A cushioning conversion system (20; 120; 320) as
set forth in claim 1 wherein the guide device (26;
326) includes at least one portion (74/76; 374/376)
which moves to accommodate the strip of cushion-
ing product (S) as the diameter of the coil of cush-
ioning product (C) increases.

3. A cushioning conversion system (20; 120) as set
forth in claim 2 wherein the guide device (26; 326)
includes a pivot hinge (90/92) which is connected
to the portion (74/76) and which allows the portion
(74/76) to be pivoted.

4. A cushioning conversion system (20; 120) as set
forth in claim 2 or claim 3 depending therefrom
wherein the portion (74/76) is biased to the coil-be-
gin position.

5. A cushioning conversion system (20; 120) as set
forth in claim 4 the preceding claim wherein the por-
tion (74/76) is either spring biased or gravity biased
to the coil-begin position.

6. A cushioning conversion system (20; 120) as set
forth in any one of claims 2 to 5 wherein the portion
(74/76) includes a plurality of walls (78, 80/ 82, 84)
which define a U-shape channel.

7. A cushioning conversion system (20; 120) as set
forth in any one of claims 2 to 6 wherein the portion
(74/76) includes a plurality of walls (78, 80/82, 84)
which define an L-shaped channel.

8. A cushioning conversion system (120) as set forth
in any preceding claim wherein the coiler (24; 124;
224; 324) includes a frame (46; 146; 246; 346), and
wherein the frame (146; 246) is mounted to the
cushioning conversion machine (122).

9. A cushioning conversion system (120; 300) as set
forth in claim 8 wherein the frame (146; 246; 346)
is pivotally mounted to the cushioning conversion
machine (122; 322) whereby it may be moved to
and from an operating position.

10. A method of making a coil of cushioning product (C),
said method comprising the steps of:

converting a sheet-like stock material into a
strip of cushioning product (S) in a cushioning
conversion machine (22; 122; 322) and emit-
ting it through an outlet (34) in the cushioning
conversion machine (22; 122; 322);
winding the strip of cushioning product (S) into
a coiled configuration on a coiler (24; 124; 324);
and
guiding the strip of cushioning product (S) from
the outlet (34) to the coiler (24; 124; 324).
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