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Description

Field of the Invention

[0001] The presentinvention relates generally as indi-
cated to a cushioning conversion machine and method.
More particularly, the present invention relates to a sep-
arator device, a constant-entry device, and/or a shaping
member for use in a cushioning conversion machine or
method.

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 case, or box, to fill any voids
and/or to cushion the item during the shipping process.
Some conventional commonly used protective packag-
ing materials are plastic foam peanuts and plastic bubble
pack. While these conventional plastic materials seem
to adequately perform as cushioning products, they are
not without disadvantages. Perhaps the most serious
drawback of plastic bubble wrap and/or plastic foam pea-
nuts is their effect on our environment. Quite simply,
these plastic packaging materials are not biodegradable
and thus they cannot avoid further multiplying our plan-
et’s already critical waste disposal problems. The non-
biodegradability of these packaging materials has be-
come increasingly important in light of many industries
adopting more progressive policies in terms of environ-
mental responsibility.

[0003] These and other disadvantages of conventional
plastic packaging materials has made paper protective
packaging material a very popular alternative. Paper is
biodegradable, recyclable and renewable; making it an
environmentally responsible choice for conscientious in-
dustries. While paper in sheet form could possibly be
used as a protective packaging material, itis usually pref-
erable to convert the sheets of paper into a relatively low
density pad-like cushioning dunnage product. This con-
version may be accomplished by a cushioning conver-
sion machine, such as that disclosed in U.S. Patent No.
5,322,477.

[0004] The cushioning conversion machine disclosed
in U.S. Patent No. 5,322,477 comprises a conversion
assembly which converts multi-ply stock material into a
three-dimensional cushioning product and a stock supply
assembly which supplies the multi-ply stock material to
the conversion assembly. The conversion assembly in-
cludes the forming assembly which inwardly turns the
lateral regions of the stock material as it travels down-
stream therethrough. This inward turning results the lat-
eral regions of the stock experiencing edge tension which
sometimes results in ripping or tearing of the stock ma-
terial.

[0005] Aneedremainsforfurtherimprovementsto pre-
vent excessive edge tension and/or the tearing associ-
ated therewith. This need is especially critical for the con-
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version of lesser quality and/or short fiber paper. Addi-
tionally or alternatively, aneed remains for other improve-
ments to the cushioning conversion machine to work in
conjunction with tension-distributing devices or other-
wise improve or enhance the conversion process.
[0006] According to afirst aspect of the invention there
is provided a cushioning conversion machine as defined
in Claim 1.

[0007] At least one device described herein provides
a stock supply arrangement which prevents the stock
material from abruptly experiencing inward turning just
downstream of the stock supply assembly, or more par-
ticularly the separating device. The stock supply arrange-
ment of the present invention allows a more gradual tran-
sition between the supply of the stock material to the
conversion assembly and the inward turning of lateral
regions of the stock material by the conversion assembly.
Such a gradual transition is believed to reduce edge-
tension in the stock material and/or otherwise enhance
the conversion process.

[0008] In one described arrangement a cushioning
conversion machine comprises a conversion assembly
which converts a multi-ply stock material into a three di-
mensional cushioning product and a stock supply assem-
bly which supplies the multi-ply stock material to the con-
version assembly. The conversion assembly includes a
forming assembly which inwardly turns lateral regions of
the stock material as the stock material travels there-
through in a downstream direction. The forming assem-
bly comprises a chute and a shaping member positioned
at least partially within the chute with the stock material
passing through the chute and around the shaping mem-
ber as it travels through the forming assembly.

[0009] In another described arrangement the stock
supply assembly includes a stock-dispensing device
which dispenses the multi-ply stock material from a con-
tinuous sheet or roll thereof and a separating device
which separates the plies of the dispensed stock material
upstream of the forming assembly. The separating de-
vice includes a plurality of transversely extending sepa-
rating members which are positioned to engage respec-
tive plies of the multi-ply stock material. At least some of
the separating members (and preferably all) are shaped
to permit an initial inward turning of the lateral regions of
the stock material in the same direction as the forming
assembly. In this manner, there is a more gradual tran-
sition between the supply of the stock material to the
machine’s conversion assembly and the inward turning
of lateral regions by the conversion assembly.

[0010] Separating members disclosed herein are
shaped such that tension is substantially evenly distrib-
uted throughout the full width of the stock material. At
least some (and preferably all) of the separating mem-
bers have a bowed or curved configuration and thus do
not follow a transverse linear path perpendicular to the
upstream-downstream direction. The direction of con-
cavity of the bowed separating members corresponds to
the direction which the lateral regions of the stock mate-
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rial are inwardly turned. The magnitude of concavity of
the bowed separating members is such that there will be
a gradual transition between the curvature of the stock
material from the separating device to the forming as-
sembly. In one cushioning conversion machine, the stock
supply assembly is adapted to supply stock material
which is between 62.5 cm to 87.5 cm (25 to 35 inches)
wide and more preferably between 67.5 cmto 75 cm (27
and 30 inches) wide. The conversion assembly converts
this stock material into a cushioning product which is ap-
proximately 20 cm to 22.5 cm (8 to 9 inches) wide. With
such a cushioning conversion machine, the radii of cur-
vature of the bowed separating members is preferably
between 65 cm to 85 cm (26 to 34 inches), more prefer-
ably between 67.5 to 82.5 cm (27 and 33 inches), and
even more preferably between 70 cm to 80 cm (28 and
32 inches). The radii of curvature preferably varies be-
tween the bowed separating members, and preferably
increases from the separating member which engages
the ply of stock material which forms the inner ply in the
cushioning product to the separating member which en-
gages the ply of stock material which forms the outer ply
in the cushioning product. Additionally, the radii of cur-
vature of the separating members are preferably concen-
tricto create a"bull's eye" arrangement. In another device
described herein, the stock supply assembly includes a
constant-entry device which also functions temporarily
as a force dampening device during a high tension situ-
ation, such as during a start-up situation when it is nec-
essary to overcome the starting momentum of the stock
roll. The constant-entry device automatically returns to
its normal operating position once the high-tension situ-
ation is relieved. When the stock material passing over
the constant entry device is subjected to high tension, a
guide roller of the constant entry device moves against
a biasing force to limit the tension on the paper. During
suchyielding movement of the guide roller, the entry point
is shifted in a range that is great enough to provide suf-
ficient tension relief while at the same time being limited
enough to insure adequate conversion of the stock ma-
terial. In one arrangement the range of permitted move-
ment is between 6.25 cm to 11.25 cm (2% inches and
4% inches) and is accomplished by the spring-loading of
the guide roller which engages the stock material.

[0011] According to a described arrangement, the
shaping member of the forming assembly has portions
which define a turning perimeter around which the lateral
regions of the sheet-like stock material are inwardly
turned and portions which define a holding surface that
holds the central regions of the stock material as its lateral
regions are inwardly turned. The turning perimeter in-
cludes co-planar portions and at least one protrusion
which projects beyond these co-planar portions. The pro-
trusion is positioned adjacent the downstream end of the
shaping member and within the chute. Additionally or al-
ternatively, the holding surface includes at least one pro-
trusion which projects beyond a plane extending from
the downstream edge of the holding surface to the up-
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stream edge of the holding surface.

[0012] Another separating device includes a plurality
of transversely extending separating members which are
positioned to engage respective plies of the multi-ply
stock material, at least one of which has end portions
and a central portion therebetween. The end portions are
inwardly tapered relative to the central portion towards
the respective ends of the member and are positioned
to engage the ends of the lateral portions of at least one
of the plies of stock material. At least two of the trans-
versely extending members of the separating device
have inwardly tapered lateral end portions. An outer
transversely extending member (positioned to engage
an outer ply of the multi-ply stock material) and an inner
transversely extending member (positioned to engage
an inner ply of the multi-ply stock material) both have
inwardly tapered lateral end portions. Also, an interme-
diate transversely extending member (positioned to en-
gage an intermediate ply of the multi-ply stock material)
does not include inwardly tapered lateral end portions.
[0013] The separating members including the inwardly
tapered lateral end portions comprise a non-rotatable rod
and a sleeve. The sleeve is rotatably mounted around
the rod and defines at least the central portion of the
separating member. In one arrangement the sleeve de-
fines only the central portion and the separating member
includes end caps which define the inwardly tapering end
portions. Inanother arrangement, the sleeve defines both
the central portion and the inwardly tapering end portions
of the separating member.

[0014] The transversely extending member having the
inwardly tapered end portions is in an arrangement de-
scribed herein incorporated into the machine’s separat-
ing device. However, the incorporation of such amember
into a cushioning conversion machine which does not
include a separating device is possible with, and contem-
plated by, the present invention. The stock supply as-
sembly of such a machine would include a stock-dispens-
ing device which dispenses the multi-ply stock material
from a continuous sheet thereof and the transversely ex-
tending member would be positioned to engage at least
one of the plies of the dispensed multi-ply stock material.
[0015] A cushioning conversion method described
herein comprises the steps of supplying a multi-ply stock
material and converting the stock material into a three
dimensional cushioning product. The converting step in-
cludes inwardly turning lateral portions of the stock ma-
terial as the stock material travels in a downstream di-
rection. The supplying step includes dispensing the stock
material from a continuous sheet of multi-ply stock ma-
terial and engaging at least one ply of the dispensed stock
material with a transversely extending member which al-
lows inward urging of the lateral end portions of the at
least one ply in the same direction as the inwardly turning
step of the converting step. Preferably, the supplying step
also includes the step of separating the plies of stock
material and the engaging step is performed at the same
time as said separating step.
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[0016] The features of the invention are hereinafter ful-
ly described and particularly pointed out in the claims.
The following description and annexed drawings set forth
in detail a certainillustrative embodiment of the invention,
this being indicative, however, of but a few of the various
ways in which the principles of the invention may be em-
ployed.

Brief Description of The Drawings

[0017]

Figure 1 is a side view of the cushioning conversion
machine disclosed in U.S. Patent No. 5,322,477, the
machine being shown positioned in a horizontal
manner, loaded with stock material, and with an out-
er housing side wall removed for clarity of illustration.
Figure 2 is an opposite side view of the cushioning
conversion machine shown in Figure 1.

Figure 3 is a top plan view of the cushioning conver-
sion machine of Figure 1, without stock material be-
ing loaded and as seen along line 3-3 in Figure 1.
Figures 4, 5, and 6 are top, upstream end, and side
views, respectively, of a shaping member used in
the cushioning conversion machine shown in Figure
1.

Figure 7 is a side schematic view of a stock supply
assembly according to the present invention, the
stock supply assembly including a separating device
with an inner separating member, an outer separat-
ing member, and an intermediate separating mem-
ber.

Figure 8 is a top view of the outer or inner separating
member.

Figure 9 is a top view of end cap of the outer sepa-
rating member.

Figure 10 is a top view of another outer or inner sep-
arating member which may be used in a stock supply
assembly according to the present invention.
Figure 11 is a side view of another embodiment of
stock supply assembly according to the present in-
vention.

Figure 12 is a downstream end view of a separating
device of the stock supply assembly according to the
present invention.

Figure 13 is a top view of the separating device
shown in Figure 12.

Figure 14 is a side view of a component of a constant
entry device of the stock supply assembly according
to the present invention.

Figures 15, 16 and 17 are top, upstream end, and
side views, respectively of a shaping member ac-
cording to the present invention.

Detailed Description

[0018] The cushioning conversion machine disclosed
in U.S. Patent No. 5,322,477 is shown in Figures 1-3 and
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is indicated generally at 20. In Figures 1 and 2, the ma-
chine 20 is shown positioned in a horizontal manner and
loaded with a roll 21 of sheet-like stock material 22. The
stock material 22 may consist of three superimposed
webs or layers 24, 26, and 28 of biodegradable, recycla-
ble and reusable thirty-pound Kraft paper rolled onto a
hollow cylindrical tube 29. A 75 cm (thirty-inch) roll of this
paper, which is approximately 135 metres (450 feetlong),
willweigh about 16 kgs (35 pounds) and will provide cush-
ioning equal to approximately four 15 ft3 bags of plastic
foam peanuts while at the same time requiring less than
one-thirtieth the storage space.

[0019] As is explained in more detail below, the ma-
chine 20 includes conversion assemblies (hereinafter
collectively referred to as the conversion assembly 30)
which convert the stock material 22 into a continuous
unconnected strip having lateral pillow-like portions sep-
arated by a thin central band. This strip is connected
along the central band to form a connected strip which
is cutinto sections 32 of a desired length. The cut sections
32 each include lateral pillow-like portions 33 separated
by a thin central band and provide an excellent relatively
low density pad-like product which may be used instead
of conventional plastic protective packaging material.
[0020] The machine 20 includes a housing, indicated
generally at 36, having an upstream or "feed" end 38 and
a downstream or "discharge" end 40. The terms "up-
stream" and "downstream" in this context are character-
istic of the direction of flow of the stock material 22
through the machine 20. The housing 36 is positioned in
a substantially horizontal manner whereby an imaginary
longitudinal line or axis 42 from the upstream end 38 to
the downstream end 40 would be substantially horizontal.
[0021] The housing 36 includes side walls 37, a top or
cover wall 39, a base plate or wall 43 and two end walls
44 and 46. The frame base wall 43 is generally rectan-
gular and extends from the upstream end 38 to the down-
stream end 40 of the housing 36 in a generally horizontal
plane. Although not perfectly apparent from the illustra-
tions, the first or upstream wall 44 may be more specifi-
cally described as a thin rectangular wall having a rec-
tangular stock inlet opening 47 passing therethrough. Al-
ternatively, instead of the end wall 44, the side and base
walls 37 and 43 may have upstream inwardly turned end
sections that form a rectangular border around the stock
inlet opening 47. The second or downstream end wall 46
is generally rectangular and planar and includes a rela-
tively small rectangular outlet opening.

[0022] The first frame end wall 44 extends generally
perpendicular in one direction from the upstream end of
the frame base wall 43. In the illustrated embodiment of
Figures 1 and 2, this direction is upward. The second end
wall 46 is preferably aluminum and extends in generally
the same perpendicular direction from the downstream
end of the frame base wall 43. In this manner, the housing
36 is basically "C" shape and one side of the frame base
wall 43, which in this embodiment is the lower side, is a
flat uninterrupted surface. The housing 36 also includes
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a box-like extension 49 removably attached to a down-
stream portion of the base wall 43. Although not shown
in all of the drawings, the frame may be enclosed by a
sheet metal housing, including side walls 37 and a top
wall or cover 39.

[0023] The machine 20 further includes a stock supply
assembly 50, a forming assembly 52, a feed assembly
54 powered by a feed motor 55, a cutting assembly 56
powered by a cutter motor 57, and a post cutting assem-
bly 58. In operation of the machine 20, the stock supply
assembly 50 supplies the stock material 22 to the forming
assembly 52. The forming assembly 52 causes inward
rolling of lateral regions of the sheet-like stock material
22 to form the lateral pillow-like portions 33 of the con-
tinuous strip. The feed assembly 54 pulls the stock ma-
terial 22 from the stock roll 21, through the stock supply
assembly 50, and through the forming assembly 52 and
also connects or stitches the central band of the strip to
form the connected strip. As the connected strip travels
downstream from the feed assembly 54, the cutting as-
sembly 56 cuts the strip into sections 32 of a desired
length. These cut sections 32 then travel through the
post-cutting assembly 58.

[0024] Turning now to the details of the various assem-
blies, the stock supply assembly 50 includes two laterally
spaced brackets 62. The brackets 62 are each generally
shaped like a sideways "U" and have two walls 64 and
65 extending perpendicularly outward from a flat con-
necting wall 66. (See Figures 1 and 2.) For each bracket
62, the connecting wall 66 is suitably secured to the
downstream side of the frame end wall 44, such as with
bolts. In the illustrated embodiment, the wall 64 is gen-
erally aligned with the frame base wall 43. However, the
positioning of the brackets 62 is sometimes "dropped"” so
that the wall 64 is situated below (in the illustrated orien-
tation) the base wall 43. For example, an intermediate
portion of the connecting wall 66 may be situated at the
same level as the base wall 43. Additionally or alterna-
tively, a diagonal brace may be used which extends be-
tween the connecting wall 66 and the wall 64.

[0025] Both of the walls 64 have open slots 70 in their
distal end to cradle a supply rod 72 thereby defining a
stock-dispensing device. The supply rod 72 is designed
to extend relatively loosely through the hollow tube 29 of
the stockroll 21. As the stock material 22 is pulled through
the machine 20 by the feed assembly 54, the tube 29 will
freely rotate thereby dispensing the stock material 22. A
pin (not shown) may be provided through one or both
ends of the supply rod 72 to limit or prevent rotation of
the supply rod 72 itself. The slots 70 and the supply rod
72 may be viewed as forming the stock-dispensing de-
vice of the stock supply assembly 50.

[0026] The other walls 65 of the U-brackets 62 extend
from an intermediate portion of the frame end wall 44 and
cooperate to mount a separating device 74. The sepa-
rating device 74 includes a pair of mounting brackets 75
and three separating members 76, 77, and 78. One of
the bar-mounting brackets 75 is secured, as by welding
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or bolting, to the inner surface to one of the walls 65 at
a distal portion (but not end) thereof. The other of the
bar-mounting brackets 75 is secured to the inner surface
of the other of the walls 65 in the same manner so that
the brackets are laterally aligned. The opposite ends of
the separating members 76, 77 and 78 are non-rotatably
attached to, and the members extend between, the bar-
mounting brackets 75. The number of separating mem-
bers, namely three, corresponds to the number of paper
layers or webs of the stock material 22.

[0027] In the separating device 74, the separating
members 76, 77 and 78 are horizontally spaced relatively
thin cylindrical separating bars which extend in a linear
transverse path in a direction perpendicular to the up-
stream-downstream direction. The bars may comprise
sleeves which are rotatably mounted around rods at-
tached to the walls 65 of the brackets 62. Such sleeves
are cylindrical and are sized to axially extend the entire
transverse dimension (i.e. width) of the multi-ply stock
material 21. Also, each of the sleeves has a circular
cross-sectional shape that is of the same diameter along
its axial dimension. The sleeves and/or bars may all be
of substantially the same diameter or, alternatively, the
separating member 76 which engages the outer ply of
the multi-ply stock material may be of a larger diameter.
Details of a separating mechanism similar to the sepa-
rating device 74 are set forth in U.S. Patent No.
4,750,896.

[0028] The bracket walls 65 also cooperate to support
a constant-entry device 80. The constant-entry device
80 comprises a rod 82 fixedly mounted to the distal ends
of the bracket walls 65 and a sleeve 84, extending the
distance between the walls 65, rotatably positioned about
the rod. Although not immediately apparent from the
drawings, the sleeve 84 may include side flanges to keep
stock material properly centered. Details of a "roller mem-
ber" or a "bar member" similar to the constant-entry de-
vice 80 are set forth in U.S. Patent No. 4,750,896.
[0029] After the stock material 22 is pulled from the
stock roll 21 over the constant-entry device 80 and
through the separating device 74, itis pulled through the
stock inlet opening 47 to the forming assembly 52. The
forming assembly 52 includes a three-dimensional bar-
like shaping member 90 (or forming frame), a converging
chute 92, a transverse guide structure 93 and a guide
tray 94. The stock material 22 travels between the shap-
ing member 90 and the frame base wall 43 until it reaches
the guide tray 94. At this point, the transverse guide struc-
ture 93 and the guide tray 94 guide the stock material 22
longitudinally and transversely into the converging chute
92. During this downstream travel, the forming assembly
inwardly turns the lateral regions of the stock material 22
to form the lateral pillow-like portions 33 . As the strip
emerges from the converging chute 92, the guide tray 94
guides the strip into the feed assembly 54.

[0030] The illustrated shaping member 90 is a three-
dimensional forming frame shown in detail in Figures 4-6.
The shaping member 90 has a body 95 and ribs 96 and
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97 which are made of a bar-like material, such as metal
rod. The body 95 is V-shaped (when viewed from the
top) and comprises a pair of leg portions 98 connected
together by a rounded nose portion 99. (See Figure 4.)
These components of the body 95 are positioned in a
common plane which is titled in the downstream direction
in the cushioning conversion machine 20. (See Figures
1 and 2.) The leg portions 98 and nose portion 99 are
dimensioned so that the body 95 is approximately 35 cm
(14 inches) wide (at its point of maximum width) and ap-
proximately 60 cm (24 inches) long.

[0031] The upstream rib 96 is generally U-shaped
when viewed from the downstream end and comprises
a pair of side leg portions 100 connected together by a
bottom leg portion 101. (See Figure 5.) The bottom leg
portion 101 is generally linear and extends laterally ap-
proximately 20 cm (eight inches). The side leg portions
100 are also generally linear and extend approximately
14.4 cm (5 3/4 inches). The bottom end of each of the
side leg portions 100 is connected, via a rounded corner,
to respective sides of the bottom leg portion 101. (See
Figure 5.) The upper ends of each of the side leg portions
100 is connected, via a rounded corner, to the upstream
end of respective leg portions 98 of the body 95. (See
Figure 6.) In the illustrated embodiment, the body 95 and
the rib 96 are formed from a continuous piece of rod-like
material.

[0032] The downstream rib 97 is also generally
U-shaped when viewed from the downstream end and
comprises a pair of side leg portions 102 connected to-
gether by a bottom leg portion 103. (See Figure 5.) The
bottom leg portion 103 is generally linear and extends
approximately 7.5 cm (3 inches). The side leg portions
102 are also generally linear and extend approximately
6.9 cm (2 3/4 inches). The bottom end of each of the side
leg portions 102 is connected, via a rounded corner, to
respective sides of the bottom leg portion 103. (See Fig-
ure 5.) The upper ends of each of the side leg portions
102 are connected to aligned sections of the leg portions
98 of the body 95, these sections being located approx-
imately 32.5 cm (13 1/8 inch) from the upstream rib 96.
(See Figure 6.)

[0033] The shaping member 90 may additionally in-
clude coupling components 104 which are used in the
mounting of the shaping member to the machine’s frame
36. Inthe illustrated embodiment, these connecting com-
ponents are tube-like receptacles attached to the center
of the bottom leg portions 101 and 103 of the ribs 96 and
97. In the assembled machine 20, mounting rods would
be coupled to these components so that the shaping
member 90 could be suspended in its correct orientation,
such as from a strap (not shown) extending between the
upstream and downstream ends of the machine frame
36.

[0034] Alternatively, the forming assembly 52 may in-
clude the chute and/or the shaping member disclosed in
U.S. Patent Application No. 08/487,179. Such a chute
has an inlet end which is outwardly flared in a trumpeted
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fashion to facilitate passage of the stock material into the
shaping chute. (The trumpet-like inlet may eliminate the
need for the transverse guide structure 93.) Such a shap-
ing member is longitudinally formed into a U-shape com-
prised of a first leg portion attached to a top wall of the
chute and a second leg portion extending into the chute
generally parallel with the bottom wall of the chute.
[0035] The guide tray 94 is directly mounted on the
frame base wall 43; while the transverse guide structure
93 and the converging chute 92 are mounted on the guide
tray 94. The guide tray 94 is trapezoidal in shape, as
viewed in plan, having a broad upstream side 105 and a
parallel narrow downstream side 106. The broad side
105 is positioned downstream of at least a portion of the
shaping member 90. The narrow side 106 is positioned
adjacent the outlet opening in the frame end wall 46 and
includes a rectangular slot 107 to accommodate the feed
assembly 54. The guide tray 94 is not positioned parallel
with the frame base wall 43, but rather slopes away (up-
wardly in Figures 1 and 2) from the frame base wall 43
to the feed assembly 54.

[0036] The converging chute 92 is mounted on the
guide tray 94 upstream of at least a portion of the shaping
member 90 and downstream slightly from the broad side
105 of the guide tray 94. The transverse guide structure
93 is mounted on the guide tray 94 just upstream of the
entrance mouth of the converging chute 92. The trans-
verse guide structure 93 includes rollers 108 rotatably
mounted on a thin U-bracket 109. The distal ends of the
U-bracket 109 are secured to the guide tray 94. Except
for this mounting arrangement, the transverse guide
structure 93 is similar to the "rollers and wire frame" dis-
closed in U.S. Patent No. 4,750,896.

[0037] Withthe guide tray 94 and the transverse guide
structure 93 mounted in this manner, the stock material
22 travels over the guide tray 94, under the bottom leg
portions 101 and 103 of the ribs 96 and 97 of the shaping
member 90, between the rollers 108 of the transverse
guide structure 93, and into the converging chute 92.
[0038] The stock material 22 will emerge from the
chute 92 as the continuous unconnected strip. The
emerging strip is guided to the feed assembly 54 by the
narrow downstream end 106 of the guide tray 94, which
extends from the outlet opening of the chute to the outlet
opening in the frame end wall 46. The feed assembly 54
includes rotating feed members between which the stock
material 22 travels, specifically loosely meshed horizon-
tally arranged drive gear 124 and idler gear 126. When
the gears 124 and 126 are turned the appropriate direc-
tion, which in Figure 2 would be clockwise for gear 124
and counterclockwise for gear 126, the central band of
the strip is grabbed by the gear teeth and pulled down-
stream through the nip of gears 124 and 126. This same
"grabbing" motion caused by the meshing teeth on the
opposed gears 124 and 126 simultaneously compresses
or "coins" the layers of the central band together thereby
connecting the same and forming the connected strip.
[0039] The drive gear 124 is positioned between the
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frame base wall 43 and the guide tray 94 and projects
through the rectangular slot 107 in the guide tray 94. The
gear 124 is fixedly mounted to a shaft 130 which is ro-
tatably mounted to the upstream side of the frame end
wall 46 by bearing structures 131. A sprocket 132 at one
end of the shaft accommodates a chain 133 which con-
nects the shaft 130 to a speed reducer 136. The speed
reducer 136 acts as an interface between the feed as-
sembly 54 and the feed motor 55 for controlling the rate
of "pulling" of the stock material 22 through the machine
20. As is best seen in Figure 1, the feed motor 55 and
the speed reducer 136 are mounted on the frame base
wall 43 at approximately the same level as the forming
assembly 52.

[0040] Theidler gear 126 is positioned on the opposite
side of the guide tray 94 and is rotatably mounted on a
shaft 140. Shaft brackets 142 attached to an upstream
side of the frame end wall 46 non-rotatably support the
ends of the shaft 140 in spring-loaded slots 144. The
slots 144 allow the shaft 140, and therefore the idler gear
126, to "float" relative to the drive gear 124 thereby cre-
ating an automatic adjustment system for the feed as-
sembly 54.

[0041] Alternatively, the automatic adjustment system
for the feed assembly 54 could be of the type disclosed
in U.S. Patent Application No. 08/487,179. In such an
adjustment system, first and second tie members would
be movably connected to the shaft 140 and would extend
transversely with respect to the shaft 140. Each of the
tie members would have one end in fixed transverse po-
sition relative to the machine’s housing 36 and an adjust-
able stop which is selectively adjustable towards and
away from the shaft 140. A spring member would be in-
terposed between the shaft 140 and the adjustable stop
to resiliently bias the shaft 140 towards the shaft 130. In
this manner, the pinch force applied by the rotating feed
members 124 and 126 could be adjusted without chang-
ing a minimum set distance between the shafts 130 and
140.

[0042] Additionally or alternatively, the rotating feed
members 124 and 126 may be of the type contained in
the stitching assembly disclosed in U.S. Patent Applica-
tion No. 08/607,607. In such a stitching assembly, the
first rotating feed member would have a plurality of radi-
ally outwardly extending projections around its circum-
ference and the projections would have axially spaced
apart segments defining a recess therebetween. The
second rotating feed member would have axial punch
segments which each include a peripheral edge portion
for receipt into the first member’s recesses. The periph-
eral edge portions would have opposite corners which
are cooperative with the first member’s projections to cut
a row of slits in the overlapped portions of the stock ma-
terial to interlocking these overlapped portions.

[0043] In any event, the feed assembly 54 transforms
the unconnected strip into the connected strip and this
strip travels through the outlet opening in the frame end
wall 46. The connected strip is then cut by the cutting
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assembly 56 into cut sections 32 of the desired length.
The cutting assembly 56 may be of any suitable type,
such asthe typesdisclosedin U.S. Patent No. 5,123,899,
the type disclosed in U.S. Patent Application No.
08/110,349, and/or the type disclosed in U.S. Patent Ap-
plication No. 08/188,305. However, whatever type of cut-
ting or severing assembly is used, the connected strip is
divided into cut sections 32 of the desired length and
these cut sections 32 then travel downstream to the post
cutting assembly 58. A cut section 32 emerging from the
post-cutting assembly 58 may be directed to a desired
packing location, the conversion of stock material 22 to
cut sections 32 of relatively low density pad-like cushion-
ing dunnage product now being complete.

[0044] Thus, the cushioning conversion machine 20
may be viewed as comprising a conversion assembly 30
(i.e., the forming assembly 52, the feed assembly 54,
etc.) which converts multi-ply stock material 22 into a
three-dimensional cushioning product 32 and a stock
supply assembly 50 which supplies the multi-ply stock
material to the conversion assembly. The conversion as-
sembly includes the forming assembly 52 which inwardly
turns the lateral regions of the stock material 22 as it
travels downstream therethrough.

[0045] Referring briefly back to the stock supply as-
sembly 50, it includes the separating device 74 which
separates the individual plies 24, 26 and 28 of the stock
material 22 upstream of the forming assembly 52. As is
best seen in Figures 1 and 2, the inwardly turning of the
stock material begins just downstream of the separating
device 74. As was noted above, the separating members
76, 77 and 78 of the separating device 74 extend between
the stock supply brackets 62 and extend in a linear path
in a direction perpendicular to the upstream-downstream
direction. As such, the plies 24, 26 and 28 of the stock
material 22 traveling over the separating members 76,
77 and 78 are forced to follow a straight transverse path
and are prevented from inwardly turning in the same di-
rection as the forming assembly 52. Accordingly, in the
stock supply assembly 50, the lateral regions of the stock
material must abruptly begin their inwardly turning after
engaging the separating members. This abruptness may
effect the conversion process by, for example, resulting
in excessive tension in the lateral regions which some-
times leads to ripping or tearing of the paper.

[0046] Turning now to Figure 7, a stock supply assem-
bly 350 according to the present invention is shown. The
stock supply assembly 350 may be incorporated into a
cushioning conversion machine, such as the cushioning
conversion machine 20 described above or any other
cushioning conversion machine or method which falls
within the scope of the claims. As is explained in more
detail below, the stock supply assembly 350 allows a
more gradual transition between the supply of the stock
material to the machine’s conversion assembly and the
inward turning of lateral edges by the conversion assem-
bly. Such an arrangement is believed to reduce edge-
tension in the stock material and/or otherwise enhance
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the conversion process.

[0047] The stock supply assembly 350, like the stock
supply assembly 50, discussed above, includes two lat-
erally spaced brackets 362 which are essentially the
same as the brackets 62. Thus, the brackets 362 have
two legs 364 and 365 extending perpendicularly outward
from a flat connecting base wall 366. The legs 364 have
open slots 370 in their distal ends which cradle a supply
rod 372 such as the supply rod 372 discussed above
which is designed to extend relatively loosely through the
hollow tube 29 of the stock roll 21 whereby as the stock
material 22 is pulled through the machine 20 by feed
assembly 54, the tube 29 will freely rotate thereby dis-
pensing the stock material 22. The legs 364 may be re-
placed with other bracket portions if desired, such as the
multi-position stock roll support bracket shown in U.S.
Provisional Application No. 60/051,355, file June 30,
1997 and entitled "Cushioning Conversion Machine/
method And Packaging System." In any event, the open
slots 370 and the supply rod 372 may be viewed as form-
ing the stock-dispensing device of the stock supply as-
sembly 350.

[0048] Theotherlegs 365 of the U-brackets 362 extend
from an intermediate portion of the frame end wall 44 and
cooperate to mount a separating device, indicated gen-
erally at 374. The separating device 374 includes three
transversely extending members 376, 377 and 378. The
number of separating members, namely three, corre-
sponds to the number of paper layers or webs or plies of
the stock material 22. The separating device 374 sepa-
rates the layers 24, 26 and 28 of paper prior to their pass-
ing to the forming assembly 52.

[0049] The bracket legs 365 also cooperate to support
a constant-entry member 380 which is rotatably mounted
onthe distal ends of the legs. The constant-entry member
380 provides a non-varying point of entry for the stock
material 22 into the separating device 374 and forming
assembly 52, regardless of the diameter of the stock roll
21. The member 380 has a convex shape. That is, the
constant entry member may progressively decrease in
diameter from the middle thereof to its ends, in a manner
that provides a rounded or convexly curved outer surface
similar to what is shown in Fig. 10. In accordance with
the invention, such a rounded constant entry member,
preferably aroller, may be incorporated into a cushioning
conversion machine like that shown in Figs. 1-3 in com-
bination with or separately from the other novel features
of the present invention.

[0050] Although not specifically showninthe drawings,
the stock supply assembly 350 may additionally comprise
a dancer roll, such as a gravity or spring biased dancer
roll, which defines the path of the stock material from the
stock-dispensing device to the constant entry roller 380.
[0051] The outer separating member 376 includes end
portions 400 and a central portion 402 extending there-
between. The end portions 400 are inwardly tapered rel-
ative to the central portion 402 towards the respective
ends of the member 376. The inwardly tapered lateral
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end portions 400 of the member 376 are positioned to
engage the ends of the lateral portions of the outer ply
24 of the stock material. In this manner, the outer ply 24
of stock material engaging the outer separating member
376 is not forced to follow a straight transverse path. In-
stead, the lateral portions of the outer ply 24 of stock
material are inwardly urged in the same direction as the
forming assembly inwardly turns the lateral edges of the
stock material. This allows a gradual, rather than abrupt,
transition between separating device 374 and the forming
assembly 52 thereby reducing the chance of excessive
edge-tension and/or otherwise enhancing the conversion
process.

[0052] The end portions 400 preferably each occupy
between 2% - 6% of the entire axial length of the sepa-
rating member 376, with the central portion 402 occupy-
ing the other 96%- 88% of the axial length of the member
376. More preferably, the end portions 400 each occupy
3%- 5%, and more preferably approximately 4% of the
member’s axial length. Thus, when the cushioning con-
version machine is designed to convert stock material
which is approximately 75 cm (30 inches) wide, the end
portions 400 will preferably each occupy the outer 3.0
cm (1.2 inches) of the member 376, with the center por-
tion 402 occupying the center 70.1 cm (27.6 inches) of
the member 376.

[0053] The illustrated outer separating member 376
comprises a rod 404, a sleeve 406, and a pair of end
caps 408 connected to each end of the sleeve 406. The
rod 404 is non-rotatably mounted between the bracket
legs 376 and the sleeve 406 and caps 408 are rotatably
mounted about the rod 404. The sleeve 406 forms the
center portion 402 of the separating member 376 and is
preferably cylindrical with a constant circular radial cross-
sectional shape along its axial dimension.

[0054] The caps 408 each include a head 410 and a
plug 412 connected to the head 410. The head 410 forms
the inwardly tapering end portions 400 of the separating
member 376. Preferably , the head 410 has a circular
radial cross-section shape which decreases in size along
its axial dimension and an axial cross-sectional shape
resembling a top-truncated parabola. (Figure 8.) The
plugs 412 extend from the axially inner end of the respec-
tive head 410 and are sized for tight inserted receipt into
the ends of the sleeve 406 whereby the sleeve 406 will
not rotate relative to the end caps 408. The end caps 408
are preferably made of suitable material, such as plastic,
sothatthey form a bearing surface relative to the rod 404.
[0055] The outer separating member 376 may addi-
tionally include a pair of springs 414 positioned around
the rod 404 on opposite sides of the end caps 408, to
provided biased transverse centering of the sleeve 406
and the caps 408 on the rod 404.

[0056] Another outer separating member 476 is shown
in Figure 10, which includes inwardly tapered end por-
tions 490 and a central portion 492 extending therebe-
tween. The separating member 476 comprises arod 494
which is non-rotatably mounted between the bracketlegs
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365 and a sleeve 496 which is mounted for rotation
around the rod 494. The sleeve 496 forms the central
portion 492 of the member and also the inwardly tapered
lateral end portions 490 of the member. In the illustrated
embodiment, the sleeve 496 is cylindrical and has a cir-
cular radial cross-sectional shape which changes size
along its axial dimension. The radial cross-sectional size
of the sleeve 496 preferably changes gradually along the
central portion 492 of the separating member and more
dramatically along the lateral end portions 492 of the sep-
arating member 476. Although not specifically shown in
the drawings, the outer separating member 476 may ad-
ditionally include a pair of springs 614 positioned around
the rod 494 on opposite sides of the sleeve 496, to pro-
vided biased transverse centering of the sleeve 496.
[0057] Theintermediate separating member 377 is po-
sitioned to engage the intermediate ply 26 of the multi-
ply stock material and is preferably of the same construc-
tion as the intermediate member 77 discussed above in
connection with the separating device 76 of the machine
20. Thus, the intermediate member 376 includes a sleeve
or rod having the same diameter along its entire axial
length whereby it does not include inwardly tapered lat-
eral end portions. This more economical non-tapered
construction is preferred since the intermediate ply 26
experiences less excessive edge-tension problems than
the outer ply 24 and/or the inner ply 28. The cross-sec-
tional area (or diameter) of the intermediate member 377
is preferably less than the cross-sectional area of the
central portion 402 of the outer member 376 or the central
portion 502 of the outer member 476.

[0058] The inner separating member 378 is positioned
to engage the inner ply 28 of the multi-ply stock material.
The member 378 is preferably of the same general con-
struction as the outer separating member 377 or the outer
separating member 504. In this manner, the inner ply 28
of stock material engaging the inner separating member
378 is not forced to follow a straight transverse path. In-
stead, the lateral portions of the inner ply 28 are inwardly
urged in the same direction as the forming assembly 52
inwardly turns the lateral edges of the stock material. This
allows a gradual, rather than abrupt, transition between
separating device 376 and the forming assembly 52
thereby reducing the chance of excessive edge-tension
and/or otherwise enhancing the conversion process.
[0059] Preferably, the overall axial length of the inner
separating member 378 is not the same as the overall
axial length of the outer separating member 376. More
preferably, the inner separating member 378 is slightly
longer than the outer separating member, in the range
of 12% to 5% and more preferably in the range of 2.6%.
This is length arrangement is preferred since the inner
separating member 378 engages the inner ply 28 which
becomes the outer ply in the cushioning product 32 and
thus must envelope or encapsulate the other plies 24 and
26.

[0060] Thus, in the preferred embodiment, two of the
separating members, namely the inner and outer sepa-
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rating members 376 and 378, include the inwardly taper-
ing end portions. However, a stock supply assembly
wherein only the outer separating member includes the
inwardly tapering end portions, wherein only the inner
separating member includes the inwardly tapering end
portions, or any other arrangement wherein at least one
ofthe separating membersincludesthe inwardly tapering
end portions is possible with , and contemplated by, the
present invention. Moreover, the incorporation of such a
transversely extending member into a cushioning con-
version machine which does notinclude a separating de-
vice is possible with, and contemplated by, the present
invention.

[0061] When a cushioning conversion machine incor-
porating a stock supply assembly 350 is used, the result-
ing method will comprise the steps of the steps of sup-
plying a multi-ply stock material and converting the stock
material into a three dimensional cushioning product. The
converting step includes the step of inwardly turning lat-
eral portions of the stock material as the stock material
travels in a downstream direction. The supplying step
includes the steps of dispensing the stock material from
a continuous sheet of multi-ply stock material and en-
gaging at least one ply of the dispensed stock material
with a transversely extending member which inwardly
urges the lateral end portions of the at least one ply in
the same direction as the inwardly turning step of the
converting step.

[0062] One may now appreciate that the present in-
vention provides a cushioning conversion machine and
method in which the stock supply assembly or step allows
amore gradual transition between the supply of the stock
material to the machine’s conversion assembly and the
inward turning of lateral edges by the conversion assem-
bly.

[0063] Turning now to Figure 11, another embodiment
of stock supply assembly 550 according to the present
invention is shown. The stock supply assembly 550 may
be incorporated into a cushioning conversion machine,
such as the cushioning conversion machine 20 described
above or any other cushioning conversion machine or
method which falls within the scope of the claims. As is
explained in more detail below, the stock supply assem-
bly 550 allows a more gradual transition between the
supply of the stock material to the machine’s conversion
assembly and the inward turning of lateral regions by the
conversion assembly. Such an arrangement is believed
to reduce tension in the lateral regions of the stock ma-
terial and/or otherwise enhance the conversion process.
[0064] The stock supply assembly 550, like the stock
supply assembly 50, discussed above, includes two lat-
erally spaced brackets 562 which are essentially the
same as the brackets 62. Thus, the brackets 562 have
two walls 564 and 565 extending perpendicularly outward
from a flat connecting wall 566. For each bracket 562,
the connecting wall 566 is suitably secured to the down-
stream side of the frame end wall 44, such as with bolts.
In the illustrated embodiment, the positioning of the
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brackets 562 is "dropped" when compared to the brack-
ets 62 of the stock supply assembly 50, so that the wall
564 is situated below (in the illustrated orientation) the
base wall 43 and a center region of the connecting wall
566 is situated at the same level as the base wall 43. A
diagonal brace 567 is also used which extends between
the connecting wall 566 and the wall 564.

[0065] The walls 564 have open slots 570 in their distal
ends which cradle a supply rod 572 such as the supply
rod 72 discussed above which is designed to extend rel-
atively loosely through the hollow tube 29 of the stock
roll 21 whereby as the stock material 22 is pulled through
the machine 20 by feed assembly 54, the tube 29 will
freely rotate thereby dispensing the stock material 22.
The walls 564 may be replaced with other bracket por-
tions if desired, such as the multi-position stock roll sup-
port bracket shown in U.S. Provisional Application No.
60/051,355, file June 30, 1997 and entitled "Cushioning
Conversion Machine/method and Packaging System." In
any event, the open slots 570 and the supply rod 572
may be viewed as forming the stock-dispensing device
of the stock supply assembly 550.

[0066] The otherwalls 565 of the brackets 562 are sim-
ilar to the walls 65 of the brackets 62 discussed above.
However, they additionally include a flat upturned (in the
illustrated orientation) tail 573 at their distal ends. Pref-
erably the tail 573 is formed in one piece with the other
portions of the walls 565 and is flush with the vertical
portion of the angle iron forming these other portions.
[0067] The walls 565 cooperate to mount a separating
device 574. The separating device 574 includes a pair
of mounting brackets 575 and three separating members
576, 577 and 578. One of the mounting brackets 575 is
secured, as by welding or bolting, to the inner surface to
one of the walls 565 at a distal portion (but not end) there-
of. The other of the mounting brackets 575 is secured to
the inner surface of the other of the walls 565 in the same
manner so that the brackets 575 are laterally aligned. in
a retrofit situation, the mounting brackets 575 may be
mounted to the brackets 75 of the separator device 74
(once the separator rods 76-78 have been removed). In
either case, the opposite ends of the separating members
576, 577 and 578 are non-rotatably attached to, and the
members extend between, the mounting brackets 575.
The number of separating members, namely three, cor-
responds to the number of paper layers or webs of the
stock material 22.

[0068] The bracket walls 565 (and specifically the tails
573) also cooperate to support a constant-entry device
580 which is rotatably mounted on the distal ends of the
walls. When using the separating device 574, the con-
stant-entry device 80 discussed above may be used, but
tearing may occur upstream of the separating device 574.
For this reason, it is preferred to use the constant entry
device 580 which is discussed in more detail below.
[0069] Turning now to Figures 12 and 13, the separat-
ing device 574 is shown in detail isolated from the other
components of the stock supply assembly 550. The sep-
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arating members 576, 577 and 578 are preferably cylin-
drical in shape and are also preferably of the same cross-
sectional diameter. A suitable diameter for the separating
members 576, 577 and 578 would be, for example, 0.6
cm (Va4 inch). The members may be made of any suitable
metal or plastic which will not unduly interfere with the
travel of the stock material through the separating device
574. Additionally or altematively (but not specifically
shown in the drawings), some or all of the separating
members 576,577 and 578 may be provided with a series
of rings to provide a rotating sleeve arrangement.
[0070] In accordance with the present invention, the
separating members 576, 577 and 578 do not follow a
transverse linear path between the mounting brackets
575, but instead have a bowed or curved configuration.
The direction of concavity/convexity of the members cor-
responds to the vertical component (in the illustrated ori-
entation) of the travel of the lateral regions of the stock
material as they are being inwardly turned by the forming
assembly 52. In the illustrated embodiment, the lateral
regions of the stock material are moved upwardly and
inwardly by the forming assembly 52 during the conver-
sion process. Thus, the separating members 576, 577
and 578 are concave when viewed from the upstream
end of the cushioning conversion machine 20.

[0071] The magnitude of the concavity/convexity of
each of the members corresponds to amount of inward
turning of the lateral regions of the stock material in the
forming assembly 52 and the distance between the form-
ing assembly 52 and the separating device 574. Specif-
ically, the magnitude is such that there will be a gradual
transition between the curvature of the stock material
from the separating device 574 to the forming assembly
52 and is such that tension is evenly distributed though
the full width of the paper. For example, in a cushioning
conversion machine wherein 67.5 cm to 75 cm (twenty-
seven to thirty inch) wide stock material is formed into a
strip which is approximately 20 cm to 22.5 cm (eight to
nine inches) wide, the radius of curvature would prefer-
ably be between 65 cm to 85 cm (twenty-six and thirty-
four inches), more preferably between 67.5 cm to 82.5
cm (twenty-seven and thirty-three inches), and even
more preferably between 70 cm to 80 cm (twenty-eight
and thirty-two inches).

[0072] In the preferred and illustrated embodiment of
the separating device 574, the radius of the curvature
varies between the separating members 576, 577 and
578. Specifically, the radius of curvature increases from
the separating member 576 which engages the ply 24
forming the innermost ply of the cushioning product 32
to the separating member 578 which engages the ply 28
forming the outermost ply of the cushioning product 32.
Also in the preferred and illustrated embodiment of the
separating device 574, the separating members 576,577
and 578 are concentric (i.e., have the same center of
curvature) whereby they form a "bull’s-eye" arrangement.
For example, the separating members 576,577, and 578
could have concentric radii of curvature of 72.5 cm (28
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15/16 inches), 75 cm (30 inches), and 77.5 cm (31 1/16
inches), respectively. In such an arrangement, the ends
of the separating member 576 would be attached 3.1 cm
(1 1/4 inches) above the separating member 577 on the
brackets 575, and the separating member 577 would be
attached 2.8 cm (1 1/8 inches) above the separating
member 578.

[0073] Other types of separating members are possi-
ble with, and contemplated by, the present invention. For
example, the bowed separating members could have
non-concentric radii of curvature thereby creating an ec-
centric, rather than bull’s eye, arrangement. Additionally
or alternatively, the bowed configuration of a separating
member could be accomplished by sloped substantially
linear end sections attached to a substantially linear cen-
tral section. It is noted that the curved and concentric
separating members 576, 577 and 578 have been found
to reduce tearing significantly better than these alterna-
tive designs when used with a conversion assembly such
asthe conversion assembly 30. However, these alternate
designs may be acceptable and perhaps preferred with
other types of conversion assemblies.

[0074] As was indicated above, the number of sepa-
rating members, namely three, corresponds to the
number of paper layers or webs of the stock material 22.
If it is preferred to use a stock material with more or less
plies, the number of separating members may be varied,
or if it is desired for some reason to separate only some
ofthe plies of the stock material, the number of separating
members may be modified accordingly. Moreover, the
incorporation of such a single member having this type
of curved construction into a cushioning conversion ma-
chine which does notinclude a separating device is pos-
sible with, and contemplated by, the present invention.
For example, with a multi-ply stock material, all of the
plies could pass together pass over or under one such
member. Alternatively, if single ply stock material is being
converted, only one member would be necessary.
[0075] As was also indicated above, when using the
separating device 574, it is preferred to use a constant-
entry device 580 according to the present invention, as
opposed to the constant entry device 80.

[0076] Referring briefly back to the constant-entry de-
vice 80, it provides a non-varying point of entry for the
stock material 22 into the separating device 74 and form-
ing assembly 52, regardless of the diameter of the stock
roll 21. Thus, when a different diameter roll is used and/or
as dispensation of the stock material 22 from the roll 21
decreases its diameter, the point of entry of the stock
material 22 into the separating device 74 remains con-
stant. This consistency is believed to facilitate the pro-
duction of uniform cushioning product.

[0077] As the stock material being drawn into the con-
version assembly 30 from the stock roll 21, it will exert a
downward force on the sleeve (or guide roller) 84 of the
constant-entry device 80 by reason of the pulling force
needed to rotate the stock roll 21. The sleeve 84 is po-
sitioned at the optimum entry point for the stock material
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when it is subjected to normal downward forces associ-
ated with steady state operation of the machine through-
out the normal diameter range of the stock roll 21. How-
ever, during start-up, where the stock roll must be accel-
erated from a rest condition to a rotational speed dictated
by the feed rate of the feeding assembly 54, the pulling
force and consequently the tension of the stock material
may increase to a point that causes tearing of the paper.
[0078] The constant-entry device 580 also provides a
constant point of entry for the stock material when it is
subjected to normal downward forces associated with
steady state operation of the machine throughout the nor-
mal diameter range of the stock roll 21. However, the
constant-entry device 580 additionally functions tempo-
rarily as a force dampening device during a high tension
situation, such as during a start-up situation when it is
necessary to overcome the starting momentum of the
stock roll. Once the high tension is relieved, the constant-
entry device 580 automatically returns to its normal op-
erating position.

[0079] The constant entry device 580 of the stock sup-
ply assembly 550, like the constant entry device 80 of
the stock supply assembly 50, comprises a rod 582 and
a sleeve 584. The sleeve 584 forms a guide roller ex-
tending the distance between the walls 565 and rotatably
positioned about the rod. However, the rod 582 of the
constant-entry device 580 is not fixedly mounted to
bracket walls 565. Instead, in the constant-entry device
580, the rods 582 are resiliently supported and guide by
spring-loaded mechanisms 585 which function as "shock
absorbers" or "dampers" in the event of excessive ten-
sion.

[0080] As is shown in Figure 11, each of the spring-
loaded mechanisms 585 are secured to one of the tails
573 of the bracket walls 565. Each spring-loaded mech-
anism 585 includes a tubular housing 586, shown isolat-
ed and in more detail in Figure 10. The tubular housing
586 includes an elongated guide slot 587 having a width
sufficient to receive the ends of the rod 582 and having
a length corresponding to the desired range of vertical
movement. The tubular housing 586 also includes an
opening 588 below the slot 587 for securing the housing
to the wall brackets 655 by a suitable fastening device.
[0081] Asisshownschematicallyin Figure 11, aspring
589 is provided within the housing 586 which resiliently
supports the end of the rod 582. In this manner, as the
stock material 22 passes over the sleeve 584, the rod
582 may resiliently float within the slot 587 within a certain
range. Preferably, the springs 589 are pre-loaded so as
to hold the guide roller as its normal operating position
(its uppermost position in Figure 11) when the guide roller
is subjected to normal downward forces associated with
steady state operation of the machine throughout the nor-
mal diameter range of the stock roll 21. However, during
start-up, where the stock roll must be accelerated from
a rest condition to a rotational speed dictated by the feed
rate of the feeding assembly 54, the springs 589 yield
and release tension on the stock material 21. Once the



21

high-tension situation has be resolved and the downward
force on the stock material is normalized, the spring 589
will bias the rod 582 to its upper position within the slot
587.

[0082] Thetravel range thatthe spring mechanism 589
provides for the rod 582 should be great enough to ac-
commodate anticipated high tension situations (such as
overcoming starting momentum of the paper roll) yet lim-
ited enough to ensure adequate conversion of the stock
material. It should perhaps be noted that constant entry
device 580 functions primarily temporarily in contrast to
a dancer roll which continuously adjusts its position in
response to differential changes in force or tension. In
the illustrated embodiment, the travel range is preferably
between6.35cm (22inches)and 11.43 cm (4 Yzinches).
To accomplish this travel range, the spring 589 may be
a coiled music wire having a compression rate of between
0.54 and 1.43 kg/cm (3 and 8 Ibs/inch) and more prefer-
ably about 0.89 kg/cm (5 Ibs/inch).

[0083] In certain conversion machines, the constant-
entry device 580 may be used without separator mem-
bers having the concave configuration of the members
576,577 and 578. However, it is not preferred to use this
device 580 with the cushioning conversion machine 20
incorporating the separator members 76, 77 and 78, as
it may increase tension and/or tearing problems. None-
theless, it is contemplated that the constant entry device
580 of the presentinvention may be used with cushioning
conversion machines with differently designed separator
devices and/or without separator devices.

[0084] When the separator device 574 and the con-
stant entry device 580 are used with the forming assem-
bly 52, a smaller cushioning product is produced than
that produced with this separator device 74 and constant
entry device 80. This smaller, more compact cushioning
product is believed to be adequate, and possibly pre-
ferred, in certain packaging situations. However, to in-
crease the size of the pad, the shaping member 90 of
the forming assembly 52 may be replaced with a shaping
member 590 according to the present invention.

[0085] Referring briefly back to the shaping member
90, itis positioned partially within the chute 92. The stock
material 22 travels around the shaping member 90 and
through the chute 92 as it passes through the forming
assembly 52. As the stock material 22 is passing through
the forming assembly 52, the lateral regions of the stock
material 22 are inwardly turned over the leg portions 98
ofthe V-shaped body 95 of the shaping member. As such,
the leg portions 98 of the body 95 may be viewed as
forming a turning perimeter for the lateral regions of the
stock material 22. Since these leg portions 98 are posi-
tioned in acommon plane, all of the portions of the turning
perimeter of the shaping member 90 are positioned in a
common plane. Thus, in the shaping member 90, there
are no protrusions which project beyond the co-planar
portions (the legs 98) of the turning perimeter.

[0086] Also as the stock material 22 is passing through
the forming assembly, the bottom wall 98 of the rib 96,
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the bottom wall 100 of the rib 97, and the nose portion
99 of the body 95 hold the central regions of the stock
material 22 as its lateral regions are inwardly turned. In
the shaping member 90, the rib bottom walls 98 and 100
and the nose portion 99 are situated in the same plane
inatriangular configuration. (See Figure 10.) Particularly,
when a line is drawn from one of the ends of the bottom
leg portion 101 of the upstream rib 96 to the vertex of the
nose portion 99 of the body 95, it passes through the
corresponding end of the bottom leg portion 103 of the
downstream rib 96. When a line is drawn from the other
end of the bottom leg portion 101 of the upstream rib 96
to the vertex of the nose portion 99 of the body, it passes
through the other end of the bottom leg portion 103 of
the downstream rib. In this manner, the portions 99, 98
and 100 of the shaping member form a "holding surface"
surface which holds the central regions of the stock ma-
terial to increase the "height" or "fluff" of the cushioning
product. Thus, all portions of this holding surface are co-
planar and the holding surface does not include any pro-
jections which project beyond this common plane.
[0087] As was just noted above, the nose portion 99
of the body 95 of the shaping member 90 is the down-
stream edge of the shaping member 90. The nose portion
99 is essentially a "rounded corner” or "curved vertex"
between the side leg portions 98 of the shaping member
90. As such, the nose portion 99 does notinclude a trans-
verse linear component.

[0088] The shaping member 590 according to the
present invention is shown isolated and in detail in Fig-
ures 15-17. In the illustrated embodiment, the shaping
member 590 is made by modifying or retrofitting the shap-
ing member 90 discussed above. However, as explained
below, the shaping member 590 may also be formed in-
dependently rather than as a retrofit.

[0089] The shaping member 590 is a three-dimension-
al forming frame having a body 595 and ribs 596 and
597. The body 595 is substantially similar to the body
member 95 of the shaping member 90 and thus is V-
shaped (when viewed from the top) and comprises a pair
of leg portions 598 connected together by a nose portion
599. (See Figure 15.) When incorporated into the cush-
ioning conversion machine 20, these components of the
body 595 would be positioned in a common plane which
is tilted in the downstream direction. The leg portions 598
are the same as the leg portions 98 of the shaping mem-
ber 90 whereby the body 595 is approximately 60 cm (24
inches) long. The width of the nose portion 599 is in-
creased by 5.0 cm (two inches) when compared to the
nose portion 99 of the shaping member 80. The increase
in width of the nose portion 599 results in it having more
of a flattened U-shape as opposed to the rounded comer
shape of the nose portion 99 of the shaping member 90.
Also, the increase in width of the nose portion 599 results
in the body 595 being approximately 40 cm (sixteen inch-
es) wide, as compared to the body 95 which is approxi-
mately 35 cm (fourteen inches) wide.

[0090] The upstream rib 596, which is also increased
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width by 5.0 cm (two inches), is generally U-shaped when
viewed from the downstream end and comprise a pair of
side leg portions 600 connected together by a bottom leg
portion 601. (See Figure 16.) The side leg portions 600
are essentially the same as the side leg portions 100 of
the shaping member 90 and thus are generally linear and
extend approximately 14.4 cm (5 3/4inches). The bottom
leg portion 601 is similar to the bottom leg portion 101 of
the shaping member 90 except that its width is increased
by the noted 7.0 cm (two inches) whereby it extends ap-
proximately 25.0 cm (ten inches) as compared to the bot-
tom leg portion 101 which extends 20 cm (eight inches).
As in the shaping member 90, the upper ends of each of
the side leg portions 600 is connected, via a rounded
corner, to the upstream end of respective leg portions
598 of the body 595. (See Figure 17.)

[0091] The downstream rib 597 is also generally U-
shaped when viewed from the downstream end and com-
prises a pair of side leg portions 602 connected together
by a bottom leg portion 603. (See Figure 16.) The side
leg portions 602 are essentially the same as the side leg
portions 102 of the shaping member 90 and thus are
generally linear and extend approximately 6.9 cm (2 3/4
inches). The bottom leg portion 603 is essentially the
same as the bottom leg portion 103 of the shaping mem-
ber 90 except that its width is increased by 5.0 cm (two
inches) whereby it extends approximately 12.5 cm (five
inches) as compared to the bottom leg portion 101 which
extends 7.5 cm (three inches). The bottom end of each
of the side leg portions 602 is connected, via a rounded
corner, to respective sides of the bottom leg portion 603.
(See Figure 16.) The upper ends of each of the side leg
portions 602 is connected to aligned sections of the leg
portions 598 of the body 595, these sections being ap-
proximately 32.8 cm (13 1/8 inch) from its upstream end.
(See Figure 17.)

[0092] Inthe illustrated retrofitted embodiment, the in-
crease in width of the nose portion 599 is accomplished
by a two inch extension piece centrally inserted therein.
For example, the nose portion 599 could centrally cut
and then the extension piece sandwiched between the
cuts and secured in place by welding. Likewise, the in-
crease in width of the bottom leg portions 601 and 603
of the ribs 596 and 597 is accomplished by two inch ex-
tension pieces centrally inserted therein. However, if the
shaping member 590 is not being made as retrofit, the
portions 595, 596 and 597 could be formed in the same
manner as the portions 95, 96 and 97 of the shaping
member 90 to obtain the increase in width.

[0093] The shaping member 590 may additionally in-
clude coupling components 604 of essentially the same
construction, and for the same purpose as, the coupling
components 104 of the shaping member 90.

[0094] The shaping member 590 additionally includes
a pair of wing portions 610. In the illustrated embodiment,
the wing portions 610 are made of the same bar-like ma-
terial as the rest of the shaping member 590. Each wing
portion 610 is generally L-shaped having a long leg por-
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tion 612 and a shorter leg portion 614 extending from
one end thereof. The union between the leg portions 612
and 614 is a rounded corner forming a slightly less than
perpendicular (i.e., 75° to 80°) angle. The leg portion 612
extends approximately 22.5 cm (9 inches) and the leg
portion 614 extends approximately 32.8 cm (11/2 inch-
es).

[0095] The wing portions 610 are attached to the top
of the side leg portions 598 of the body 595 and extend
upwardly therefrom. More specifically, the distal end of
the leg portion 612 of one of the wing portions 610 is
secured to one of the side leg portions 598 just down-
stream of the connection point for the downstream ribs
597 and 610. To this end, the leg portion 612 preferably
has a contoured edge so that it can lay substantially flush
against the top surface of the leg portion 598. (See Fig-
ures 15 and 17.) The distal end of the leg portion 614 of
this wing portion is secured to this same leg portion 598
just upstream of the comer forming the transition to the
nose portion 599. Thus, in the modified forming assembly
52, the wing portions 610 will be positioned within the
chute 92.

[0096] The shaping member 590 further includes a
downstream rib 620 which comprises a pair of side leg
portions 622 and a bottom leg portion 623 extending ther-
ebetween. (See Figure 16.) The bottom leg portion 623
is generally linear and extends approximately 15.0 cm (6
inches), as compared to the bottom leg portion 603 of
the rib 597 which extends approximately 12.5 cm (five
inches). The side leg portions 622 extend approximately
8.0 cm (3 3/16 inches), as compared to the side leg por-
tions 602 of the rib 597 which extend 6.9 cm (2 3/4 inch-
es).

[0097] The bottom end of each of the side leg portions
622 is connected, via a rounded corner, to respective
sides of the bottom leg portion 623. (See Figure 16.) It
may be noted that while the side leg portions 602 of the
rib 597 slant inwardly to meet the bottom leg portion 603,
the side leg portions 622 of the rib 620 extend generally
perpendicularly from the plane of the body 595. The up-
per ends of each of the side leg portions 622 is connected
to aligned sections of the leg portions 598 of the body
595, these sections being approximately 32.8 cm (13 1/8
inch) from its upstream end and thus at the same point
as the side leg portions 602 of the rib 597 are connected
to the body. (See Figure 17.)

[0098] As the stock material 22 is passing through the
forming assembly 52, the lateral regions of the stock ma-
terial 22 are inwardly turned over the upper portions of
the shaping member 590, particularly the leg portions
598 of the V-shaped body 595 and the wing portions 610.
As such, the leg portions 598 and the wing portions 610
may be viewed as forming a turning perimeter for the
lateral regions of the stock material 22. Although the leg
portions 598 of the body 595 are positioned in a common
plane, the wing portions 610 project beyond this plane.
In this manner, the wing portions 610 form protrusions
which project beyond (and more particularly extend per-
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pendicularly from) the co-planar portions of the turning
perimeter. These protrusions formed by the wing portions
610 results in an increase in the loft of the cushioning
product produced by the cushioning conversion machine
20. Also, the geometry of the wing portions 610 results
in the protrusion increasing in the downstream direction,
in contrastto the overall geometry of the shaping member
590 which decreases in the downstream direction.
[0099] Inthe shaping member 590, the bottom leg por-
tion 601 of the rib 596, the bottom leg portion 623 of the
rib 620, and the nose portion 599 of the body 595 hold
the central regions of the stock material 22 as its lateral
regions are inwardly turned. In this manner, the portions
601, 623 and 599 form a "holding surface" surface which
holds the central regions of the stock material while its
lateral regions are inwardly turned.

[0100] Inthe shaping member 590, the bottom leg por-
tion 601 of the rib 596, the bottom leg portion 603 of the
rib 596 and the nose portion 599 are situated in the same
plane in a triangular configuration. (See Figure 16.) Par-
ticularly, when aline is drawn from one of the ends of the
bottom leg portion 601 of the upstream rib 596 to the
vertex of the nose portion 599 of the body 595, it passes
through the corresponding end of the bottom leg portion
603 of the downstream rib 596. When a line is drawn
from the other end of the bottom leg portion 601 of the
upstream rib 596 to the vertex of the nose portion 599 of
the body, it passes through the other end of the bottom
leg portion 603 of the downstream rib. However, the bot-
tom leg portion 603 of the rib 596 extends below this line
whereby the bottom leg portion 623 of the rib 596 forms
a projection which project beyond a plane extending from
the downstream edge of the surface (the leg portion 601)
to the upstream edge of the surface (the nose portion
599). Instead, the bottom leg portion 623 extends below
this plane thereby forcing the central regions of the stock
material 22 to travel an increased distance around the
rib 620. This increased travel path at an intermediate
region of the shaping member 590 for the central regions
of the stock material results in less stock material being
inwardly turned to form the central portion of the cush-
ioning product.

[0101] Thus, the rib 620 extends laterally beyond and
also extends below the rib 597 thereby "overshadowing"
or "superseding" the rib 597 whereby it does not contact
the stock material 22 during the forming process. For this
reason, if the shaping member 590 was not being made
as a retrofit to the shaping member 90, the rib 597 could
be eliminated from shaping member 590. In such a case,
the coupling component 104 could instead be attached
to a central region of the rib 610.

[0102] The nose portion 599 of the body 595 forms the
downstream edge of the shaping member 590. As was
explained above, the nose portion 599 of the body 595
of the shaping member 590 is transversely extended 5
cm (2 inches) when compared to the nose portion 99 of
the body 95 of the shaping member 90. The nose portion
99 of the shaping member 90 is essentially a "rounded
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corner” or "curved vertex" between the side leg portions
98 of the body 95 and does notinclude atransverse linear
component. In contrast, the nose portion 599 of the body
portion 595 of the shaping member 590 includes a trans-
verse linear component which extends in a direction per-
pendicular to the upstream-downstream direction.
[0103] As was indicated above, the shaping member
590 may be used with the separator device 574 and the
constant entry device 580. However, the shaping mem-
ber 590 may be advantageously incorporated into a cush-
ioning conversion machine without these devices, or with
any other cushioning conversion machine or method
which falls within the scope of the claims. Also, certain
portions of the shaping member 590 may be advanta-
geous when it is desired to change certain features of a
cushioning product. For example, if it were desired to
increase the loft of a cushioning product, the wing por-
tions 610 could be added to a shaping member. Addi-
tionally or alternatively, if it were desired to decrease the
amount of stock material which is inwardly turned to form
the central portion of the cushioning product, the rib 620
could be added to a shaping member. A further addition
or alternative is to modify the downstream end of a shap-
ing member to include a transverse linear component.
[0104] Although the invention has been shown and de-
scribed with respect to certain preferred embodiments,
equivalent alterations and modifications will occur to oth-
ers skilled in the art upon reading and understanding this
specification and the annexed drawings. In particular re-
gard to the various functions performed by the above
described integers (components, assemblies, devices,
compositions, etc.), the terms (including a reference to
a "means") used to describe such integers are intended
to correspond, unless otherwise indicated, to any integer
which performs the specified function of the described
integer (i.e., that is functionally equivalent), even though
not structurally equivalent to the disclosed structure
which performs the function in the herein illustrated ex-
emplary embodiment or embodiments of the invention.
In addition, while a particular feature of the invention may
have been described above with respect to only one of
several illustrated embodiments, such feature may be
combined with one or more other features of the other
embodiments, as may be desired and advantageous for
any given or particular application.

Claims

1. A cushioning conversion machine (20) comprising a
conversion assembly (30) which converts a multi-ply
stock material (22) into a three dimensional cushion-
ing product (32) and a stock supply assembly (550)
which supplies the multi-ply stock material (22) to
the conversion assembly (30); the conversion as-
sembly (30) including a forming assembly (52) which
inwardly turns lateral regions of the stock material
(22) as the stock material travels therethrough in a
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downstream direction from a constant entry member
(380);

characterized by the constant entry member (380)
having a convexly curved outer shape thereby being
adapted to initiate inward turning of the lateral re-
gions of the stock material (22)), and wherein the
constant entry member (380) has a transversely ex-
tending axis and end portions with a central portion
therebetween arranged along the axis, the end por-
tions tapering radially inwardly from the central por-
tion toward respective axial ends of the constant en-
try member, the inwardly tapered outer end portions
having a curved profile.

A cushioning conversion machine (20) as set forth
in claim 1, wherein the constant entry member (380)
includes a non-rotatable rod and a sleeve rotatably
mounted around the rod, the sleeve defining at least
the central portion of the constant entry member.

A cushioning conversion machine (20) as set forth
in the preceding claim, wherein a central portion of
the sleeve is cylindrical and has a circular radial
cross-sectional shape which is of substantially the
same size along its axial dimension.

A cushioning conversion machine (20) as set forth
in any of claims 2 and 3, wherein the outer ends of
the sleeve have a circular radial cross-sectional
shape that decreases in size along its axial dimen-
sion.

A cushioning conversion machine (20) as set forth
in any of claims 2 to 4, wherein the central portion
of the sleeve has a circular radial cross-sectional
shape that changes size along its axial dimension.

Patentanspriiche

Eine Polsterumformungsmaschine (20) aufweisend
eine Umformungsvorrichtung (30), die ein mehrlagi-
ges Ausgangsmaterial (22) in ein dreidimensionales
Polsterprodukt (32) umwandelt und eine Ausgangs-
liefervorrichtung (550), die das mehrlagige Aus-
gangsmaterial (22) zu der Umformungsvorrichtung
(30) transportiert; die Umformungsvorrichtung (30)
beinhaltet, eine Formungsvorrichtung (52), die seit-
liche Bereiche des Ausgangsmaterials (22) nach in-
nen richtet, wenn das Ausgangsmaterial in einer
nachgeschalteten Richtung von einem konstanten
Eingangselement (380) hindurch bewegt wird; ge-
kennzeichnet durch das konstante Eingangsele-
ment (380), das eine konvex gekrimmte &uf3ere
Form aufweist, die dabei angepasstist, um das nach
innen Drehen der seitlichen Bereiche des Ausgangs-
materials (22) einzuleiten und wobei das konstante
Eingangselement (380) eine transversal ausge-
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dehnte Achse und Endanteile aufweist mit einem
zentralen Anteil, der dazwischen entlang der Achse
angeordnetist, die Endanteile sich radial nach innen
gerichtet von dem zentralen Anteil gegen die jewei-
ligen axialen Enden des konstanten Eingangsele-
ments verjiingen und die nach innen gerichteten ver-
jungten &uReren Endanteile ein gekrimmtes Profil
aufweisen.

2. Eine Polsterumformungsmaschine (20) gemaf An-
spruch 1, wobei das konstante Eingangselement
(380) einen nicht rotierbaren Stab und eine Buchse,
die rotierbar um den Stab angebracht ist, aufweist,
wobei die Buchse zumindest den zentralen Antell
des konstanten Eingangselements definiert.

3. Eine Polsterumformungsmaschine (20) gemaRi dem
vorherigen Anspruch, wobei ein zentraler Anteil der
Buchse zylindrisch ist und eine kreisférmige radiale
Querschnittsform aufweist, die substantiell die glei-
che GroRe entlang ihrer axialen Dimension aufweist.

4. Eine Polsterumformungsmaschine (20) geman ir-
gendeinem der Anspriiche 2 oder 3, wobei die &u-
Beren Enden der Buchse eine kreisférmige radiale
Querschnittsform aufweisen, die entlang ihrer axia-
len Dimension in der GréRRe abnimmt.

5. Eine Polsterumformungsmaschine (20) geman ir-
gendeinem der Anspriiche 2 bis 4, wobei der zen-
trale Anteil der Buchse eine kreisférmige radiale
Querschnittsform aufweist, die die Grol3e entlang ih-
rer axialen Dimension verandert.

Revendications

1. Machine (20) de conversion pour rembourrage com-
portant un ensemble de conversion (30) qui convertit
une matiére de stock multi-couche (22) en un produit
de rembourrage (32) a trois dimensions et un en-
semble d’alimentation en stock (550) qui ameéne la
matiere de stock multi-couche (22) a I'ensemble de
conversion (30); I'ensemble de conversion (30)
comprenantun ensemble de formage (52) qui tourne
vers l'intérieur des régions latérales de la matiére de
stock (22) pendant le passage a travers lui de la ma-
tiére de stock dans un sens vers I'aval a partir d'un
élément d’entrée constante (380) ;
caractérisée en ce que I'élément (380) d'entrée
constante a une forme extérieure a courbure conve-
xe, étantainsi congu pour amorcer I'action de tourner
vers l'intérieur les régions latérales de la matiére de
stock (22), et dans laquelle I'élément (380) d’entrée
constante a un axe s'étendant transversalement et
des parties extrémes avec, entre elles, une partie
centrale agencée le long de I'axe, les parties extré-
mes s'effilant radialement vers l'intérieur depuis la
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partie centrale vers des extrémités axiales respecti-
ves de I'élément d’entrée constante, les parties ex-
trémes extérieures s’effilant vers I'intérieur ayant un
profil courbe.

Machine (20) de conversion pour rembourrage selon
la revendication 1, dans laquelle I'élément (380)
d’entrée constante comprend une tige non rotative
et un manchon monté de fagon a pouvoir tourner
autour de la tige, le manchon définissant au moins
la partie centrale de I'élément d’entrée constante.

Machine (20) de conversion pour rembourrage selon
la revendication précédente, dans laquelle une par-
tie centrale du manchon est cylindrique et a une for-
me circulaire en section radiale qui est sensiblement
de la méme taille le long de sa dimension axiale.

Machine (20) de conversion pour rembourrage selon
'une des revendications 2 et 3, dans laquelle les
extrémités extérieures du manchon ont une forme
circulaire en section radiale qui diminue de taille le
long de sa dimension axiale.

Machine (20) de conversion pour rembourrage selon
I'une quelconque des revendications 2 & 4, dans la-
quelle la partie centrale du manchon a une forme
circulaire en section radiale qui change de taille le
long de sa dimension axiale.
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