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one In the process of shipping an item from one location to another,

a protective packaging material is typically placed in the shipping
case, or box, to £ill any voids and/or to cushion the item during the
shipping process. Some conventional commonly used protective packaging
materials are plastic foam peanuts and plastic bubble pack. These
plastic materials are usually discharged from dispensers integrated
into packaging systems. In many packaging systems the set-up may
allow, or even &emand, horizontal dispersement of the plastic
protective material. In other packaging systems, vertical dispersement
of the protective material may be necessary to accommodate horizontal
conveyor belts, which may be positioned very closely together. The
plastic foam peanuts and plastic bubble pack and the dispensers of this
plastic material have, for the most part, been compatible with a

variety of packaging systems.

Despite this wide range of compatibility, conventional plastic |
protective materials are not without disadvantages. For example, one
drawback of plastic bubble £film is that it usually includes &# poly-
vinylidene chloride coating. This coating prevents the plastic f£ilm
from being safely incinerated, creating disposal difficulties for some
industries. Additionally, both the plastic foam peanuts and the
plastic bubble pack have a tendency to generate a charge of static
electricity attracting dust from the surrounding packaging site. These
plastic materials sometimes themselves produce a significant amount of
packaging “lint." These dust and 1lint particles are generally
undesirable and may even be destructive to sensitive merchandise such
as electronic or medical equipment.

But 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 biocdegradable and
thus they cannot avoid further multiplying our planet’'s already
critical waste disposal problems. The non-biodegradability of these
packaging materials has become ifAcreasingly important in light of many
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of the packaging material, it is usually preferable to convert the sheets of
- paper into a relatively low density pad-like cushioning dunnage
product. This conversion may be accomplished by a cushioning dunnage
machine, such as those disclosed in U.S. Patent Nos. 3,509,798; .
3,603,216; 3,655,500; 3,779,039; 4,026,198; 4,109,040; 4,717,613; and
4,750,896. A conversion machine such as is set forth in the above cited
patents is designed to be positioned in a generally horizontal self-
standing manner. To this end, the machine includes a frame structure
including legs for supporting the machine on the packaging site floor.
The actual embodiments of the machines illustrated in these patents are
approximately 42 inches (approximately 107 com.) high, 36 inches
(approximately 91 com) wide and 67 inches (approximately 170 cm) long.
The stock supply assembly is mounted at an upper end of the frame
which is about at waist-level of most workers, thereby permitting safe
reloading of stock rolls onto the machine. The forming assembly and the
pulling/connecting assembly are positioned at approximately the same
level as the stock supply assembly so that the discharged coined strip
of pad~like cushioning material may be easily manipulated by a worker.
The motors powering the pulling/connecting assembly and/or the cutting
assembly are mounted at the lower end of the frame, vertically offset
from the stock supply assembly, the forming assembly and the
pulling/connecting assembly.

With some packaging systems, this £rame structure mounting
arrangement may be compatible and may perhaps be efficient. However,
many of the packaging systems currently using plastic protective
packaging material require both horizontal and vertical positioning of
the conversion machine. Thus a need remains for a conversion machine
which may be easily positioned in both a horizomtal and a vertical
manner and thereby incorporated into a variety of packaging systems.
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products. Furthernore, paper protective packaging material is perfect for
particle-sensitive nerchandise, as its clean dust-free surface is resistant
to static cling. Wiile paper in sheet formcould possibly be used as a
protective packaging material, it is usually preferable to convert the
sheets of paper into a relatively |ow density pad-1ike cushi oni ng dunnage
product. This conversion may he acconplished by a cushi oni ng dunnage

machi ne, such as those disclosed in U S. Patent Nos. 3,509, 798; 3,603, 216;
3, 655,500; 3,779,039; 4,026,198; 4,109, 040; 4,717,613; and 4,750,896. A
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this frame structure nounti ng SUMMARY OF THE INVENTION
The present invention provides a cushioning dunnage conversion

machine for converting sheet-—-like stock material, such as paper in
15 wmalti-ply form, into cut sections of relatively low density pad-like
cushioning product. The machine includes a stock supply assembly, a
forming assembly, a pulling/connecting assembly and a cutting assembly,
all of which are mounted on a machine £rame. The machine £rame
includes a base plate having an upstream end and a downstream end, a
20 first end plate extending generally perpendicular from the upstream end
of the end plate and a second end plate extending generally
perpendicular from the downstream end of the base plate. The frame
base plate and the two frame end plates together form a "C" shaped
structure; one side of the frame base plate being a smooth
25 uninterrupted surface,

The stock supply assembly is mounted on the first frame end
plate, the forming assembly is mounted on an intermediate portion of
the frame base blate, the pulling/connecting assembly is mounted on an

. upstream side of the second end plate, and the cutting assembly is
30 mounted on the downstream side of the second end plate. ' This mounting
" arrangement allows both horizontal and vertical positioning of the
machine, making it compatible with a variety of packaging systems.
Additionally, the machine is approximately one-third the size of the
machines disclosed in the patents referenced above, while using the

35 same size stock roll and producing the same size cut sections. Because
of this reduction in size, the machine may be referred toc as a "down-

sized" machine.
The second end plate is preferably made from aluminum to decrease
weight " without sacrificing strength. By mounting the
40 pulling/connecting assembly to the upstream side and the cutting
assembly to the downstream side of the second aluminum end plate, the



arrangenment may be conpatible and nmay perhaps be efficient. However, many
of the packaging systems currently using plastic protective packaglng
material require both horizontal and vertical positioning of the conversion
machi ne. Thus a need remains for a conversion nmachi ne which rmay be easily
positioned in both a horizontal and a vertical manner and thereby

I ncorporated into a variety of packagi n§-syst ens. -3- Due to the

|ncreased uIar protective acka in teria

ot oven PRSP ERtAn CHTSHF R g BURHFERR: o HacTRIRBE 5% HRGeBERFy 38 at
| east desﬁl‘?%aéedme‘éila#Pﬁlen jrceasier R nRintepRpce b9 RasLenRNEsEFHSYY i S
| ocat ed downst mrhanprsehbeidventiog Hepbbyided 2 pest-caktingd mheekainisig be

ga]pual ly iﬂé@‘i?dfépr%#’fgfeﬁ@%&%gicml 3 ng)ﬁ/ﬂ{xé e téa% f"gf’g%&\%h aﬁmulyd
efore aufo 0
aidin tﬁé‘ggﬁkél 3 g 8Pn?ﬂﬂfrnﬁfﬁ moulgg%e tﬁ i HRFEAS ng
t he oper a@?‘ﬁtj’téﬁﬁ'PcPén&?eofchﬁénﬁ)aéRW Ansh ok m°%6#t |Q§'na‘+ I 90"73@61&%r es
whi ch wouéxtednsibheattdthpdotot €hd ibwastheoniang gfathé \maxthinhbeframll t I Mg
dunnagte pé&iﬂl‘\ch(:‘% iy %loﬁﬁﬁg iaﬁiiﬁ@Yﬁsmﬂra%t Zaga:gjlg%nz\\/fgrggleg n'ﬁalpggEMd @sThe
present | fy S0Ld QU R il es, 2 GU3BL O g AURRTE, GORKCL o) A
t t a in i orm
RO UG i PN TR R ot g
The nachi freamien cingd gpd-atie st ktheu ppixy L iks cffime exténsinmg whadienbhg , tunnel

pul | i ng/ coomiEivin @fkahasctidongh NthaAbéydrid BFe dxan8¥tension in a down-stream
direction.

The present invention also provides a pivot cover on one of the
components of the forming assembly to aid in the manual threading of
the machine. More specifically, the forming assembly includes a
converging chute having a first portion and a second portion. The
first portion is attached to the frame end plate while the second
portion or “cover" is pivotally connected to the first portion. 1In
this manner, the chute cover may be opened to manually thread the
machine as is sometimes necessary when a new roll of stock material is
installed. After the manual threading is complete, the chute cover may
be closed to commence normal automatic operation of the machine.

The present invention also provides packaging systems including
at least one cushioning dunnage conversion machine positioned in a
vertical manner, a stock dispenser for dispensing stock to the stock
supply assembly, a packaging surface, and a machine mounting stand for
positioning the machine to receive stock from the stock dispenser and
to direct the cut sections to the packaging surface. The machine may
be positioned with its upstream end above its downstream end, or
alternatively, with its downstream end above its upstream end. The
packaging surface may be in the form of one or more conveyor belts, and
the stock 'dispenser may comprise one or more stock supply carts.

The present invention provides these and other features
hereinafter fully described and particularly pointed out in the claims,
the following description and annexed drawings setting forth in detail
a certain illustrative embodiments of the invention, these being
indicative, however, of but a few of the various ways in which the
principles of the invention may be employed.

BRIEF DESCRIPTION OF THE DRAWINGS
In the annexed drawings:




all, of which are nounted on a machi ne frane. The machi ne frame includes a
base plate having an upstream end and a downstreamend, a 20 first end
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t he second or downstream frame end plate showing one type of a cutting
assembly attached thereto, as would bhe seen along line 4-4 in Figure 1;

Figure 5 is a plan view of the downstream frame end plate and the
cutting assembly as seen along line 5-5 in Figure 4 with the cover;

Figure 6 is an enlarged view of a fixed blade adjustment portion
of the cutting assembly and the downstream frame end plate as seen
along line 6~6 in Figure 4;

Figure 7 4is another bottom plan view of the fixed blade
adjustment portion of the cutting assembly and the downstream frame end
plate as seen along line 7-~7 in Figure 6;

' Figure 8 is an enlarged view of another embodiment of a fixed
blade adjustment portion mounted on the end plate;

Figure 9 is another bottom plan view of the end plate and fixed
blade adjustment of the cutting assembly of Figure 8, as would be seen
along line 9-9 in this Figure; '

Figure 10 is a vertical sectional view of the end plate and the

cutting assembly of Figure 8 as would be seen along line 10-10 in
Figure 9;

Figure 11 is a side view of a packaging system according to the
present invention employing two cushioning dunnage machines, the
machines being mounted in a vertical manner on a machine mounting
stand;

Figure 12 is a front view of the packaging system of Figure 11;

Figure 13 is an enlarged view of some of the components used to
mount the machines onto the machine mounting stand in the packaging
system_of Figure 11;

_Figure 14 is a gectional view of the mounting components as seen
along line 14-14 in pigure 13;

Figure 1S is a gide view of another packaging system according to
the Ppresent inventjon employing one cushioning dunnage machine
posj_ti.oned_ in a vertical manner;



-4- manufacturing process is sinplified, the weight of the unit is
decreased, installation is easier and maintenance is easier and faster. The
present invention also provides a post-cutting constraining assenbly for
circunferentially constraining the cut sections of the pad-like cushioning
dunnage product. The assenbly is _|ocated downstream of the cutting

assenbly and is nounted on a box-Ilike &%Tension attached to the downstream
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di spen§ ! ngo Sé}PeC l%rtege;[ub i.nsx}e%gli(.on is indicated generally at 20. In Figures 1
and 2, the machine 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, recyclable and reusable thirty~-pound Kraft
paper rolled onto a hollow cylindrical tube 29. A thirty-inch
(approximately 76 cm.) roll of this paper, which is about 450 feet
(approximately 137 m.) long, will weigh about 35 pounds (approximately
16 kg.) and will provide cushioning eqgual to approximately four fifteen
cubic foot (or approximately four 246 cm3) bags of plastic foam peanuts
while at the same time requiring less than one-thirtieth the storage
space. '
The machine 20 converts this stock material 22 into a continuous
unconnected strip having lateral pillow-like portions separated by a
thin central band. This strip is connected or coined along the central
band to form a coined strip which is cut into 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 proteétive packaging material.
The machine 20 includes a frame, indicated generally at 36,
having an upstream or "feed" end 38 and a downstream or *discharge" end
40. The terms "upstream" and "downstream"” in this context are
characteristic of the direction of flow of the stock material 22
- through the machine 20. The frame 36 is positioned in a substantially
horizontal manner whereby an imaginary longitudinal line or axis 42




supply assenbly, a packagi ng surface, and a machi'ne nmounti ng stand for
positioning the nmachine to receive stock fromthe stock di spenser and to
direct the cut sections to the packagi ng surface. The nachi ne may be
positioned with its upstream end above its downstream end, or

alternatively, with its downstream end above its upstreamend. The
packagi ng surface may be in the formof_one or nore conveyor belts, and the
stock di spenser may conprise one or nmore stock supply carts. The present
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relatively small rectangular outlet opening 48. The outlet opening 48

may be seen more clearly by briefly referring to Figure 4.

The first frame end plate 44 extends generally perpendicular in
one direction from the upstream end of the frame base plate 43. In the
illustrated embodiment of Figures 1 and 2, this direction is upward.
The second end plate 46 is preferably aluminum and extends in generally
the same perpendicular direction from the downstream end of the frame
base plate 43. In this manner, the frame 36 is basically "C" shape and
one side of the frame base plate 43, which in this embodiment is the
lower side, is a flat uninterrupted surface. The frame 36 also
includes a box-like extension 49 removably attached to a downstream
portion of the base plate 43. The entire frame cover can be enclosed
by a sheet metal housing or cover to protect the components mounted
therein and to provide a safety factor for people using the machine.

In the preferred embodiment, the frame 36 is dimensioned sc that
the length of the machine 20 is approximately 56 inches (approximately
142 om.); the width of the machine is approximately 34 inches
{approximately 86 cm.); and the height of the machine is approximately
12 inches (approximately 30 cm.). The *lenagth” of the machine is
measured from its downstream end to its upstream end and thus this is
defined by the frame base plate 43 and the extension 49. The "width"
of the machine is the transverse dimension of the frame base plate 43;
and the "height" of the machine is defined by the frame end plates 44
and 46. These dimensions reflect a machine roughly one-third the size
of conventional conversion machines. o

The machine 20 further includes a stock supply assembly 50, a
forming assembly 52, a gear assembly 54 powered by a gear motor 55 for
pulling and connecting the paper dunnage, a cutting assembly 56 powered
by a cutter motor 57, and a post cutting constraining assembly 58; all
of which are mounted on the frame 36. The stock supply assembly 50 is
mounted to an upstream side of the first frame end plate 44, The



Figure 4 is an isolated end view of the downstream side of the second or
downstream frane end plate showi ng one type of a cutting assenbly attached
thereto, as would be seen along line 4-4 in Figure 1; Figure 5 is a plan
view of the downstream franme end plate and the cutting assenbly as seen
along line 5-5 in Figure 4 with the cover; Figure 6 is an enlarged vi ew of
a fixed bl ade adjustnent portion of thk&-cutting assenbly and the downstream
frame end plate as seen along - line 6-6 in Figure 4; Figure 7 is another
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during normal operation, however because it is detachable it may be
removed if necessary to adjust and/or repair the cutting assembly 56.

This particular mounting arrangement and/or this particular
geometry and sizing of the frame 36 advantageously allows the machine
20 to be compatible with a variety of packaging systems. The machine
20 may be positioned in a horizontal manner as shown in Figures 1 and
2, by Placing the machine on a flat horizontal surface. While the
floor of a packaging site may be appropriate, other surfaces such as
tables and work benches may be more desirable. The machine 20 may also
be positioned in a vertical manner as shown in Figures 11, 12, 15, 16
and 17 whereby an imaginary longitudinal line from its upstream end to
its downstream end would be substantially vertical. Additionally, two
machines may be positioned symmetrically with reépect to each other in
close proximity as sometimes necessary to accommodate existing conveyor
belts. (See Figures 11 and 17) Because of this flexibility, the
machine 20 may accommodate packaging systems traditionally dominated by
plastic protective material, such as those incorporating conveyor belts
which are incompatible with conventional cushioning dunnage machines.

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 the lateral edges of the sheet-~
like stock material 22 to form the lateral pillow-like portions 33 of
the continucus strip. The gear assembly 54 actually performs dual
functions in the operation of the machine 20. One function is a
"pulling” function in which the paper is drawn through the nip of the
two cooperating and opposed gears of the gear assembly. The gear
assembly 54 is the mechanism which pulls the stock material 22 from the
stock roll 21, through the stock supply assembly 50, and through the
forming assembly 52. The second function performed by the gear



Figure 14 is a sectional view of the nounting conponents as seen al ong |ine
14-14 in Figure 13; Figure 15 is a side view of another packaging system
according to the present invention enploying one cushioning dunnage nachine
positioned in a vertical manner; -6- Figure 16 is a front view of the
packagi ng system shown in Figure 15; Figure 17 is a side view of yet
anot her packagi ng system according to the present invention, this system
enpl oyi ng two cushi oni ng dunnage mnachi+%es positioned in a vertical manner
and a renote stock roll supply assenbly; Figure 18 is an isolated en Vi ew
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supply assembly 50 includes two laterally spaced brackets 62. The
brackets 62 are each generally shaped like a sideways "U" and have two
legs 64 and 65 extending perpendicularly outward from a flat connecting

. base wall 66. (See Figures 1 and 2.) For each bracket 62, the base
wall 66 is suitably secured to the downstream side of the frame end
plate 44, such that the leg 64 is generally aligned with the frame base
plate 43. Both of the legs 64 have open slots 70 in their distal end
to cradle a supply rod 72. The supply rod 72 is designed to extend
relatively loosely through the hollow tube 29 of the stock roll 21. As
the stock material 22 is pulled through the machine 20 by gear 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 other legs 65 of the U-brackets 62 extend from an
intermediate portion of the frame end plate 44 and cooperate to mount
a sheet separator, indicated generally at 74. The sheet gseparator 74
includes three horizontally spaced relatively thin cylindrical
separating bars 76, 77 and 78. The number of separating bars, namely
three, corresponds to the number of paper layers or webs of the stock
material 22. The sheet separator 74 separates the layers 24, 26 and 28
of paper prior to their passing to the forming assembly 52. This "pre-
separation" is believed to improve the resiliency of the produced
dunnage product. Details of a separating mechanism similar to the
separator 74 are set forth in U.S. Patent No. 4,750,896.

The bracket legs 65 also cooperate to support a constant-entry
bar 80 which is rotatably mounted on the distal ends of the legs. The
bar 80 provides a non-varying point of entry for the stock material 22
into the separator 74 and forming 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 roll 21
decreases its diameter, the point of entry of the stock material 22
into the separator 74 remains constant. This consistency facilitates



and 28 of bi odegradabl e, recycl abl e and reusable thirty-pound Kraft paper
rolled onto a hollow cylindrical tube 29. A thirty-inch (approximately 76
cm) roll of this paper, which is about 450 feet (approximtely 137 m)
long, will weigh about 35 pounds (approximately 16 kg.) and will provide
cushi oning equal to approximately fouripifteen cubic foot (or approxi mately
four 246 cnferr]) bags of plastic foam peanuts while at the sane tine
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tray 94 guide the stock mater ial 22 longitudz.nally and transversely
into the converging chute 92. During this downstream travel, the
shaping member 90 rolls the edges of the stock material 22 to form the
lateral pillow-like portions 33 and the converging chute 92 coacts with
the shaping member 90 to form the continuous strip of the desired
geometry. As the strip emerges from the converging chute 92, the guide
tray 94 guides the strip into the gear assembly 54.

The bar-like shaping member 90 may be supported by a vertical
strap (not shown) attached to the distal ends of the frame end plates
44 and 46 and depending hangers (not shown). The hangers are
preferably adjustable so that the position of the shaping member 90
relative to other components of the forming assembly 52, such as the
converging chute 92, may be selectively varied. Further structural
details of a shaping member 90 or “forming frame" are set forth in U. s.
Patent No. 4,750,896. "

The guide tray 94 is directly mouhted on the frame base plate 43;
while the transverse guide structure 93 and the convei'gi.ng 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
paralliel 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 48 in the frame end
plate 46 and includes a rectangular slot 107 to accommodate the gear
assembly 54. The guide tray is not positioned parallel with the frame
base plate 43, but rather slopes away (upwardly in Figures 1 and 2)
from the frame base plate 43 to the gear assembly 54.

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




The frame 36 is forned froma base plate 43 and two end pl ates 44 and 46.
The frame base plate 43 is generally rectangular and extends fromthe
upstreamend 38 to the downstream end 40 of the frane 36 in a generally
hori zontal plane. Although not perfectly apparent fromthe illustrations,
the first or upstreamfrane end plate 44 may be nore specifically described
as a thin rectangular wall having a rea%gngular stock inlet opening 47
passi ng therethrough. The second or do treamfranme end plate 46 is
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"| engt h" e mrmnﬁeoygr the conventional chutes is that a top portj.on of
converging chute 92 is formed by a cover 110 pivotally connected by
hinges 111 to the remaining or bottom portion of the chute. This
arrangement is especially helpful during the initial "threading" of the
machine 20. Because the gear assembly 54 is the "pulling" mechanism in
the machine, a new roll 21 of stock material 22 must be manually
threaded through the machine 20 before automatic operation of the
machine may begin. The pivot cover 110 allows the converging chute 92
to be opened to aid in manually threading the stock material through
the chute and closed when the machine is ready for automatic operation.
However, whether or not the converging chute 92 includes a pivot
cover 110, the stock material 22 will emerge from the chute as the
continuous unconnected strip. The emerging strip is guided to the gear
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 48 in the frame end plate 46. The gear assembly 54 includes
loosely meshed horizontally arranged drive gear 124 and idler gear 126
between which the stock material 22 travels. When the gears 124 and
126 are turned the appropriate direction, which in Pigure 1 would be
counterclockwise for gear 124 and clockwise for gear 126, the central
band of the strip is grabbed by the gear teeth and pulled downstream
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 coined strip.
The drive gear 124 is positioned between the frame base plate 43
and the guide tray 94 and projects through the rectangular slot 107 in



measured fromits downstreamend to its upstreamend and thus this is
defined by the franme base plate 43 and the extension 49. The "wi dth" of the
machine is the transverse di nension of the frane base plate 43; and the
"hei ght" of the machine is defined by the frane end plates 44 and 46. These
di rensions reflect a machine roughly one-third the size of conventional
conversi on machi nes. The machi ne 20 fucriher includes a stock supply
assenbly 50, a formng assenbly 52, a gear assenbly 54 powered by a gear
not or 55 £be guddd rryagnfdconbextdary flRé papbixefiynagented ot @ $HafsbIdl y
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rotatively 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 drivé gear 124 thereby creating an
automatic adjustment system for the gear assembly 54. A similar gear
assembly or “"connecting means" is described in U.S. Patent No.
4,750,896,

The gear assembly 54 transforms the unconnected strip into the
coined strip and this strip travels through the outlet opening 48 in
the frame end plate 46. The coined strip is then cut by the cutting
assembly 56 into cut sections 32 of the desired length. Details of the
cutting assembly 56 and the frame end plate 46 may be seen in Figures
4 and 5 where these components are shown isclated from the rest of the
machine 20. 2As is best seen in Figure 4, which shows the downstream
side of the frame end plate 46, the roughly rectangular end plate 46
has two square notches 150 at the corners on its proximal side and an
offset open slot 152 on its distal side. The terms "proxiﬁél" and "di-
stal” in this context refer to the location of the side relative to the
frame base plate 43. The square notches 150 coordinate with the frame
base plate 43 for attachment purposes and the offset open slot 152
accommodates the drive of cutting assembly 56..-- Regarding the
rectangular outlet opening 48, it is defined by a proximal side 154, a
distal side 156 and two smaller lateral sides 158.

The cutting assembly 56 includes a stationary blade 160 and a
shear or sliding blade 162, both blades being strategically positioned
relative to the outlet opening 48. The blades 160 and 162 are the
actual “cutting” elements of the cutting assembly 56 and coact ain a
gﬁillotine fashion to cut the coined strip into the cut sgections 32.
The stationary blade 160 is fixedly (but adjustably) mounted on the



shields the cutting assenbly 56 fromoutside particles and interference
during normal operation, however because it is detachable it may be renoved
i f necessary to adjust and/or repair the cutting assenbly 56. This
particul ar nmounting arrangenent and/or this particul ar geonetry and
sizing of the frame 36 advantageously allows the machine 20 to be
conpatible with a variety of packagi ng-gystens. The nachi ne 20 may be
positioned in a horizontal nmanner as shown in Figures 1 and 2, by placing
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the downstream side of second frame end plate 46; two laterally spaced
arms 180 pivotally connected to the stabilizer bar at 182; and an arm
184. The arm 184 is pivotally connected at 186 to one set of arms 174
and 180, and is pivotally connected at 190 to the other set of arms 174
and 180. The arm 184 is also pivotally connected to a drive link 192
at 190.
The drive link 192 is connected at 193 to a tangential portion of
a motion disk 194. A shaft 196 is connected at one end to the motion
digk 194 and extends from the downstream side of the frame end plate
46, through the open offset slot 152 to the upstream side of the plate
46. The opposite end of the shaft 196 is connected to a clutch
assembly 210 which is mounted on the upstream side of the frame end
plate 46. The clutch assembly is connected to the output shaft of
cutter motor 57 by an endless drive chain 211. The clutch assembly 210
serves as an interface between the shaft 196 {(and therefore the motion
disk 194) and the cutter motor 57 to change and/or regulate the
rotation of motion disk 194. As the motion disk 194 is rotated, the
position of the drive link 192 will be varied to drive the linkage
assembly 170 to move the sliding blade 162 to and fro within the guide
bars 166 at a desired interval. One rotation of the motion disk 194
will move the sliding blade through one cycle of making a cutting
stroke through the coined strip and a return stroke to the open
position shown in Figure 9.
As the sliding blade 162 travels to and fro, the coined strip
will be cut by a "shearing" action between the stationary blade 160 and
the sliding blade 162. To accomplish this shearing action, the blades



assenbly 54 is the nmechani smwhich pulls the stock material 22 fromthe
stock roll 21, through the stock supply assenbly 50, and through the

form ng assenbly 52. The second function perforned by the gear -9-
assenbly 54 is a "coining" or "connecting" function. The gear assenbly 54
connects the strip by the two opposing,gears coining its central band
passi ng therethrough to formthe coi ned strip. As the coined strip travels
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bot h Figures 6 and 7. 1In the illustrated manual mounting arrangement, the
support bar 165 is sandwiched between the stationary blade 160 and the
blade clamp 164 and is unadjustably or fixedly secured to the frame end
plate 46 by fasteners 230. (Figures 4 and 6.) The stationary blade
160 is attached to the blade clamp 164 by fasteners 231 which travel
through openings 232 in the support bar 165. The fasteners 231 and the
openings 232 are dimensioned to create a slight clearance between a
fastener 231 and an opening 232 whereby the openings may be viewed as
"enlarged."” The magnitude of this clearance would be in the order of
0.005 inch (.127 mm.) and accordingly difficult to reflect in the
illustrations. Once the fasteners 231 are tightened, the blade 160
will be fixedly positioned relative to the blade clamp 164 irrespective
of the enlarged openings 232,
To adjust the position of the stationary blade 160, the blade
clamp 164 includes a moving clamp part 240 adjustably mounted to a pair
of mounting clamp parts 242. The block-shape mounting clamp parts 242
are fixedly secured to the frame end plate 46 and part 240 has a
threaded opening 243. The stationary blade 160 is attached to the
moving clamp part 240 and thus adjustment of the moving clamp part 240
relative to the mounting clamp parts 242 results in adjustment of the
blade 160 relative to the frame end plate 46 to the extent permitted by
the clearance between fasteners 231 and openings 232.
The moving clamp part 240 is a bar-shape piece having an open
slot 244 forming two thongs 245 at each.end (see Figures 6 and 7).
Lock screws 246 may be inserted through outer openings in the clamp
part 240 to brace the thongs on each end together. Adjustment screws
250 extending through inset openings 243 position the moving clamp part
240 to the mounting clamp parts 242.



ends of the supply rod 72 to limt or prevent rotation of the supply rod 72
itself. The other |legs 65 of the U brackets 62 extend froman internedi ate
portion of the frane end plate 44 and cooperate to nount a sheet separator,
i ndi cated generally at 74. The sheet separator 74 includes three

hori zontally spaced relatively thin cylindrical separating bars 76, 77 and
78. The nunber of separating bars, nanely three, corresponds to the nunber
of paper |l ayers or webs of the stock material 22. The sheet separator 74
separates the layers 24, 26 and 28 of piper prior to their passing to the
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To lock the fixed blade in the selected “adjusted" position, the
lock screws 246 are rotated to draw the thongs 245 together to decrease
the width of the gap therebetween. By decreasing this gap, the thongs
bind the adjustment screws 250 precluding rotation thereof, thereby to
lock the fixed blade 160 in the selected position.

Another manner of mounting the stationary blade 160 to insure
proper blade positioning du:ing the shearing action is shown in Figures
8, 9 and 10. In the illustrated mounting arrangement, the stationary
blade 160 is spring-loaded toward the sliding blade 162 so that the
cutting assembly 56 is "self-adjusting.” During the cutting process,
the sliding blade 162 will urge the stationary blade 160 inwardly
(upstream) to provide the necessary clearance between the blades. The
stationary blade 160 is effectively adjusted on each cutting stroke
thereby minimizing blade damage caused by inadequate clearance and
improper cutting caused by overly separated blades.

This "self-adjustment" of the cutting assembly 56 is accomplished
by employing a mounting angle bracket 260 and a resilient angle bracket
262, each having a pair of perpendicular walls. The mounting angle
bracket 260 has one wall 264 positioned parallel and adjacent to the
frame end plate 46 and another perpendicular wall 266 extending

~ outwardly (downstream). Support blocks 270 are positioned at each end
of the mounting angle bracket 260 and fasteners 272, which extend
through the blocks 270, wall 264, and the end plate 46, fixedly secure
the blocks 270 and the mounting angle bracket 260 to the second frame
end plate. The outwardly extending wall 266 of mounting angle bracket
260 is also secured to each of the support blocks 270 by fasteners 274.

The resilient angle bracket 262 has one wall 280 positioned
adjacent the mounting bracket wall 266 and another perpendicular wall
282 positioned opposite the bracket wall 264. (See Figure 10) The
resilient angle bracket 262 is secured to both the- mounting angle
bracket 260 and the stationary blade 160 by two laterally spaced



constant-entry bar 80 are set forth in U S. Patent No. 4,750,896. After the
stock material 22 is pulled fromthe stock roll 21 over the constant-entry
bar 80 and through the sheet separator 74, it is pulled through the stock
inlet opening 47 to the form ng assenbly 52. The form ng assenbly 52 is the
actual "conversion" conmponent of the machine 20 and includes a
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and t he beagket gl ZAN @nd2aye ecapped by nuts 288. These openings in the
wall 280 are dimensioned to permit slidable movement between the
resilient angle bracket 262 and the screws 286 as the springs are
compressed or expanded during operation of the cutting assembly 56.
The sta.tionéry blade 160 is attached to the resilient angle
bracket 262 by fasteners 283 whereby the springs 285 also urge the
stationary blade 160 in the same downstream direction towards the
sliding blade 162. The movement of both the resilient angle bracket
262 and the stationary blade 160 in either direction is limited by the
ends of the oversized openings 284 in the mounting bracket 260 through
which the fasteners 283 extend. Accordingly, these openings should be
dimensioned to provide the necessary play between the blades 160 and
l62.
Another form of a cutting assembly 56' is illustrated in Figures
18 and 19 which show this cutting assembly and the frame end plate 46
isolated from the rest of the machine 20. The cutting assembly 56'
includes a stationary blade which may be essentially identical to that
of the cutting assembly 56 and thus like reference numerals are used
for this blade and its corresponding components. The stationary blade
160, along with a shear blade 289, are the actual “cutting elements" of
this assembly and coact in a "scissors" fashion to cut the coined strip
into cut sections 32. As with the cutting assembly described above,
the blades are strategically positioned relative to the outlet opening
48.
In this cutting assembly, the blade 289 is connected to a cutter
linkage which is iridicated generally at 291 and which includes a cutter
arm 292. One end of the cutter arm 292 is pivotally mounted at a pivot



nmounted 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
downst ream si de 106. The broad side 105 is positioned downstream of at

| east a portion of the shaping nenber 90. The narrow side 106 is positioned
adj acent the outlet opening 48 in the frane end plate 46 and includes a
rectangul ar slot 107 to accommopdate the gear assenbly 54. The guide tray is
not positioned parallel with the frame base plate 43, but rather sl opes
away (upwardly in Figures 1 and 2) frodthe frane base plate 43 to the gear

assenbly 54. The converging chute 92 is npunted on the %uide tray. 94
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The operation of the motion disk 296 is much like that of the motion
disk 194 in that it is operatively connected to the cutter motor 57 and
clutch assembly 210, via shaft 196, for regulated rotation. &aAs the
motion disk 296 is rotated 180°, the cutter arm 292 is pivoted to the
closed position shown in phantom in Figure 18. As the motion disk 296
is rotated another 180°, the cutter arm 292 and the shear blade 289
return to their open position. .

Thus either cutting assembly 56 or cutting assembly 56' may used
to divide the coined strip into cut sections 32 of the desired length.
These cut sections 32 then travel downstream to the post-cutting
constraining assembly 58 which helps the cut sections to retain their
desired geometry and thereby improve their cushioning capacity.
Referring back to Figures 1-3, the post~cutting constraining assembly
58 is located downstream of the cutting assembly 56 and is mounted on
the box-like extension 49 of the frame 36.

The post~cutting constraining assembly 58 is basically funnel-
shaped and includes an upstream converging portion 300 which tapers
into a downstream rectangular tunnel portion 302. The converging
portion 300 is located between the downstream frame end plate 46 and
the extension 49, while the tunnel portion 302 extends through and
beyond the frame extension 49. The post—cutting constraining assembly
58 is positioned so that its inlet 304 is aligned with the outlet
opening 48 of the end plate 46. The downstream outlet 306 of the post-
cutting constraining assembly 58 is also preferxably aligned with the
outlet opening 48 and also the inlet 304.

A cut section 32 will be urged or pushed downstream into the
inlet 304 of assembly 58 by the approaching coined strip. The
converging portion 300 smoothly urges the section 32 into the tunnel
portion 302. As the cut section 32 passes through the tunnel portion
302, it is generally constrained circumferentially and longitudinally

guided which are believed to improve its cushioning quality.



converging chute 92. The basic cross-sectional geonetry and
functioning of the converging chute 92 is simlar to that of the converging
menber described in U S. Patent No. 4,750,896. However, one inprovenent
over the conventional chutes is that a top portion of converging chute 92
Is formed by a cover 110 pivotally'coqqggted'by hi nges 111 to the renaining
or bottom portion of the chute. Thi s "arrangenent i s especially hel pful
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central B84d instead of the "U" shaped brackets 62 employed in the machine
illustrated in Figures 1 and 2. In most packaging systems in which the
machine 20 is vertically positioned, the stock roll 21 will be mounted
at a remote location. For this reason, the one leg 64 of the "U"
shaped bracket 62 is unnecessary. However, "U" shaped brackets could
be used in a vertically mounted machine and the stock roll 21 coculd be
mounted in the manner shown in Figures 1-3. Additionally, even if the
stock roll 21 was mounted remote from the machine 20, "U" shaped
brackets could still be used by mounting a second constant-entry bar 80
on the distal ends of the unoccupied legs 64.

Be that as it may, in each of the packaging systems illustrated
in Pigures 11-17, the stock supply assembly 50 includes two "L" shaped
brackets 307. The "L" shaped brackets 307 each have one leg 308
extending perpendicularly outwardly from one ernd of a flat wall 309.
The flat walls 309 are suitably secured to the upstream side of the
frame end plate 44 such that their free ends are aligned with frame
base plate 43. The legs 308 extend from an intermediate portion of the
frame end plate 44 and cooperate to mount the sheet separator 74 and
the constant-~entry bar 80.

Perhaps at this point it should alsc be noted that the machines
20 illustrated in these systems include a cover 310 removably placed on
the machine to improve its exterior appearance and/or to protect its
interior components. The cover 310 includes three sides: one lon-
gitudinal side 312 and two transverse sides 314. The longitudinal side
312 is positioned parallel to the frame ba~e plate 43 and extends
between the distal sides of the frame end plates 44 and 46, The



t oget her thereby connecting the sane and formng the coined strip. The
drive gear 124 is positioned between the frame base plate 43 and the guide
tray 94 and projects through the rectangular slot 107 in -12- the guide
tray 94. The gear 124 is fixedly nounted to a shaft 130 which is '
rotatively nounted to the upstream side_of the frame end plate 46 by
bearing structures 131. A sprocket 132731~ one end of the shaft accormmodates

a chain 133,ubi£he cROLSEY, ! c%hg{é'ejc%opéﬁ:&cﬁgﬁf&léﬁggcﬁ& rogﬁgnaéf *éﬁgﬁgeed

reducer 136 gCti as, aa I nf erface_bet en tne gear asse Yy .an _t % ear

mot or 55 SFoFDE oI BHAARRY Hiddea Bl orextenp) befgieey: thalagesal fifesoff th

t hrough tfremeeryd pdates 4Asand 46estAsidenirom Ehgse clif fetdmcegnahonetar, Ebeand

t he Sp_eedxablﬁdﬂsfﬂb aaﬁl@lrea mlﬁﬂeeﬂaﬁﬂ?éilih@_ ﬁfwsb@%‘pggtﬁﬁﬁ}l}”ggw 196

e : :

S bosi  PepciechE ATy 4R obdeurati) "HaBREREL Y e8] s indoinelT AR

mount ed dhtustraied iRorigyres: IntQAns §°!E2igb<ﬁdt 8BP¥RF t 0 an upstream si de of

the frane end Zxidressdfg mow thet parvbéylsupackagine syetemsf ofe pdvdaging0 in

P 1S e S8 kA Wil 1 nddD s el

E:rga!ti nggggeg{?t'oma t|“%:O %%ﬂu%?m ntsyggglf‘eﬁﬁofm?ﬁ Senre gg‘é%’é’“§4.g“ é??‘n’ | ar

gear assBABRIMeR 20 Qricatptad sechat theigamstraan andsyu® ppaitirned above

4, 750, 898heimhaloymatrems enisy ShetsyrtemoB2® albe invdlndasct edchiné mounting he
stand 322 for mounting the. machines 20 in the desired orientation, a
ﬁ:ackaging surface in the form of two parallel closely spaced
independently supported conveyer belts 324, and a stock dispenser
comprising two stock supply carts, indicated generally at 326. The
components of the packaging system 320 are coordinated so that stock
rolls 21 may be mounted on the stock supply carts 326, stock material
22 may be fed into the upstream end of the machine 20, and the
converted cut sections 32 of cushioning material may be dropped into
shipping cases (not shown) traveling on the conveyer belts 324 in the
direction symbolized by arrow 328.

The machine mounting stand 322 includes a floor support,
indicated generally at 330, and two vertical posts 332 extending
upwardly therefrom. The floor support 330 is generally “H®" shaped when
viewed from the front and includes two side members 334 extending
outwardly from both sides of an elevated lower cross bar 336. Leveling
feet 340 on the distal ends of the side members 334 allow for
adjustment or leveling of the machine mounting stand 322 on the floor
of the packaging site. The lower cross bar 336 is positioned between
the conveyor belts 324 in a direction parallel to the flow direction
328 whereby half of each of the side members 334 is positioned beneath
one of the conveyor belts 324. The side members 334 and the lower
cross bar 336 together define three sides of a rectahgular space under
each conveyor belt 324 into which the stock supply carts 326 may neatly
fit. _ :

The vertical posts 332 are secured to the side members 334 by two
triangular braces 342 and extend upwardly between the conveyor belts
324. The lower cross bar 336 is secured to the vertical posts 332 by
T-braces 346 located just above the triangular braces 342, The
vertical posts 332 are further braced together by a top cross bar 350
attached by L-braces 352 to the top ends of the vertical posts. Qs is



coined strip and this strip travels through the outlet opening 48 in the
frame end plate 46. The coined strip is then cut by the cutting assenbly 56
into cut sections 32 of the desired length. Details of the cutting assenbly
56 and the frane end plate 46 may be seen in Figures 4 and 5 where these
conponents are shown isolated fromthe rest of the machine 20. As is best
seen in Figure 4, which shows the dowmr®0ream side of the franme end plate
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by turning the winch 361 and the pulleys 362 and 363 will assure equal
vertical adjustment of the two sliders 360.

The sliders 360 and the actual attachment of the sliders 360 to
the machines 20 and the vertical posts 332 are shown in detail in
Fiéures 13 and 14. 1In addition to allowing vertical adjustments, this
attachment arrangement allows horizontal or "tilt" adjustments of the
machines 20 relative to the machine mounting stand 322 whereby two-
dimensional fine-tuning of the packaging system 320 is possible.

Each of the sliders 360 has a central square channel 364
dimensioned to encase one of the vertical posts 332. Two side angle
brackets, indicated generally at 365, having perpendicular walls are
attached to opposite sides of the square channel 364. More
particularly, one wall 366 of each angle bracket 365 is secured to one
aide of the channel 364, while each of the other walls 367 extends
outwardly therefrom in opposite directiéns. The outwardly extending
wall 367 on one bracket is attached to a swivel plate 370 by fasteners
371. The fasteners 371 extend through four openings 372 in the wall
367 and aligning openings 373 located along one edge of the swivel
plate 370. The swivel plate 370 also includes a second set of openings
373 which are located along a central band of the swivel plate 370 and
the side angle brackets 365 include a fifth larger central opening 374
between the openings 372. The second set of openings 373 and the
central opening 374 permit this mounting arrangement to accommodate
other packaging systems as will be explained in more detail below.

The swivel plate 370 is selectively secured to a stop plate 375
which is almost identical in shape to the swivel plate 370 and thus it
is hidden in Figure 13. The stop plate 375 is attached at one edge to



Wi thin cutter guide bars 166. The stationary bl ade clanp 164 is positioned
so that the blade 160 is aligned with the proximl side 154 of the outlet
opening 48. The cutter guide bars 166 are positioned beyond and parallel to
the | ateral sides 158 of the outlet opening 48. The bars 166 al so extend
beyond the proxi mal and distal sides 154 and 156 of the outlet opening 48.
This positioning and sizing of the guide bars 166 allows the sliding bl ade
162 to travel from an open position coffplately clearing the outlet opening

48 as sho Lo Figure 4 to | osed, posi tion beyond t stationary bl
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tilted. This ability to tilt the machines 20 allows a “fine tuning" of
packaging system 320.

While in Figures 13 and 14, only one swivel plate 370 and machine
20 are shown attached to the slider 360, the second machine of the
packaging system 320 would be mounted symmetrically to the other side
angle bracket 365 by its own swivel plate 370 and other associated
components. The vertical adjustment of the machines 20 would always be
the same because they share the sliders 360. However, the tilt of one
of the machines 20 could be set independently of the other machine by
adjusting the corresponding spring plunger 379 position in the swivel
plate 370. The magnitude of tilting adjustment which would be possible
in the packaging system 320 would be limited by the thickness of the
rectangular space 353 between the machines 20.

However, whatever attachment arrangement is used to secure the
machines 20 on the machine mounting stand 322, the machines 20 receive
stock material 22 from the stock dispenser, or the stock supply carts
326. As indicated above, the stock supply carts 326 are located
beneath the conveyor belts 324 in the rectangular spaces defined by the
side members 334 and the lower cross bar 336 of the machine mounting
stand 322. Each of the stock supply carts 326 includes a rectangular
bottom tray 382 having rollers 384 pivotally attached to each of its
four corners. The rollers 384 make the carts 326 mobile allowing them
to be conveniently rolled in and out from the under the conveyor belt
324 for loading/unloading purposes.

Each stock supply cart 326 further includes two "H" shaped side
members 386 each having two vertical legs 387 extending from two
adjacent corners of the bottom tray 382 and a connecting arm 388. The
connecting arms 388 include a central recess in which a supply rod 72



serves as an interface between the shaft 196 (and therefore the notion disk
194) and the cutter notor 57 to change and/or regulate the rotation of
notion disk 194. As the notion disk 194 is rotated, the position of the
drive link 192 will be varied to drive the |inkage assenbly 170 to nove the
sliding blade 162 to and fro within the guide bars 166 at a desired
interval. One rotation of the notion d?%k 194 will nove the sliding bl ade
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rotatively attached to and extends between an upper portion of the same
vertical legs 387 to which the deflector 390 is attached. As is best
seen in Figure 11, when the cart 326 is properly positioned beneath the
conveyor belt 324 these two vertical legs 387 are located closest to
the lower cross bar 336 of the machine mounting stand 322. In
operation, the stock material 22 follows the deflector sloping side 394
upwardly and around the guiding rod 392 to ensure a smooth entry of
stock material into the open space 353.

The stock material 22 travels from the open space 353 to the
stock supply assembly 50, through the forming assembly 52, the gear
assembly 54 and the cutting assembly 56 to be converted into cut
gections 32. The cut sections 32 travel through the post-cutting
constraining assembly 58 which in the illustrated embodiment is
surrounded by a pad chute 395. The pad chute 395 is attached to the
downstream end of the frame 36 and acts an external guide assembly for
directing the cut sections 32 to the desired packing location.

Another packa.ging system 400 according to the present invention
is shown in Figures 15 and 16, this system including only one machine
20 orientated with its downstream end positioned above its upstream
end. Such an arrangement may be desirable due to height limitations in
the packaging facility and/or other considerations. The packaging
system 400 also i.n_'ciudes a machine mounting stand 402 for mounting the
machine 20 in this ofientation, a packaging surface in the form of a
single conveyor belt 404, and a stock dispenser comprising a stock
supply cart 406. The stock supply cart 406 is similar to the stock
supply carts 326 described above in reference to Figures 11 and 12
except that stock supply cart 406 has neither a deflector 390 nor a
guiding rod 39%92. The conveyor belt 404 is likewise similar to the



such manual manner is shown in Figures 4 and 5 and in further detail in
Figures 6 and 7. In the illustrated nanual nounting arrangenent, the
support bar 165 is sandw ched between the stationary bl ade 160 and the

bl ade clanp 164 and is unadjustably or fixedly secured to the frame end

pl ate 46 by fasteners 230. (Figures 4 and 6.) The stationary blade 160 is
attached to the blade clanp 164 by fasteners 231 which travel through
openings 232 in the support bar 165. Thg_fasteners 231 and the openings 232
are dinmensioned to create a slight clearance between a fastener 231 and an
openi g 232 ¥ SRY s N 40BN AGSnBY0 t@cc&?@%@%pﬁ@é}}ﬁf- 88¢t "40418 sMBEGHI t ude
of this cl gg%gnc% uld.be in the o de&aéﬁ'n%‘ 905 J.neh (. 127, ) and
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160 i s auntachedgéserdlaynoui nghapeaiandatias?2 4doasildé hivembasisu INGE Rixtehdime
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adj ust rrentﬁ?f.g h% bLadlgleéGQ; rghat |f¥e V\g.th@.frang en 3‘%I'at e°4 t? t s
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thongs OBm?S‘&s*LsEE”drﬁé’ gs%.tdgetrnémlﬁg su%tlge Qx&d %%ree%vf"oss bar 418 together define
three sides of a rectangular space under the conveyor belt 404 into
which the stock supply cart 406 neatly fits.

The vertical posts 412 are secured to the side members 416 by
triangular braces 422 secured to the proximal ends of the side members
416. As is best seen in Figure 16, the mounting stand 402 does not
include a top cross bar. Additionally, the space between the vertical
posts 412 is occupied by the machine 20, while the area between the
posts 412 and below the machine 20 is left relatively open for the
stock material 22 to pass from the stock roll 21 to the stock supply
assembly 50.

The machine 20 is again selectively slidably mounted on the
vertical posts 412 by sliders 424 which may be identical to the sliders
360 used in the packaging system 320. However in the packaging system
400, the sliders 424 are attached to the transverse sides 314 of the
machine cover 310. With this attachment arrangement, it may be
desirable to permanently and securely attach the transverse sides 314
of the cover 310 to the frame 36 of the machine while making the
longitudinal side 312 of the cover 310 selectively removable as by
hinge 425.

The machine 20 is mounted to the sliders 424 by the same mounting
components shown in Figures 13 and 14 and employed in the packaging
system 320. However, instead of having a machine 20 mounted on each
side angle bracket 365 of the slider 360 as above, the left-hand side,
angle bracket 365 would be secured to the swivel plate 370 by fasteners
371 extending through the second central set of openings 373. €The
right-hand side angle bracket 365 would be secured to the swivel plate

370 and the stop plate 375 by the spring plunger 379. The spring



250 extendi ng through inset openings 243 position the noving clahp’part 240

to the nounting clanp parts 242. An adj ustnment of the noving clanp part
240 results in cor- respondi ng novenent of the stationary bl ade 160 wher eby
the cutting assenbly 56 may be manual | y adj ust ed. Because the fasteners

231 connecting the stationary blade 160 to the nmoving clanp part 240 extend
t hrough the enl arged openings 232 in the blade support bar 165, the
novenent of the clanp part 240 and thezqstatlonary bl ade 160 is limted by
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be dropped from the pad chute 460 into shipping cases (not shown)
traveling on the conveyor belt 404.

Turning now to Figure 17, yet another packaging system 500
according to the present invention is shown, this system employing two
machines 20. The machines 20 are again positioned in a vertical manner
and in this system the upstream or "feed" end of the machines are
located above their downstream or "“discharge" ends. Several
differences between the packaging system 500 and systems 320 and 400
may be initially noted. PFirst, in the packaging system 500 the two
machines 20 are fixedly, rather than slidably, mounted to a machine
mounting stand 502. This stand 502 may simply be a single wvertical
wall with one of the machines 20 mounted on each side. Additionally,
instead of conveyor belts, the system 500 has non-movang packing
stations or tables 504. Further, the system 500 does not have stock

supply carts but instead includes a permanent non-movable stock supply
structure 506.

di ng

The stock supply structure 506 includes two paraliel vertical
beams 510 of about the same height as the mounting stand 502 and
positioned remote therefrom. &aAn upper stock dispenser 512 and a lower
stock dispenser 514 are secured to the lower ends of the vertical beams
510. Each dispenser holds two rolls 21 of stock material 22 and the
positioning of the dispensers 512 and 514 at this location permits safe
and convenient reloading of the stock material 22 at floor level. 1In
the illustrated embodiment, the machines 20 are loaded with stock
material 22 from the stock rolls 21 held in the upper stock dispenser
512. However, stock material 22 from the stock rolls 21 held in the
lower stock dispenser 514 could be just as easily loaded into the
machine 20 if necessary or desired.



stationary blade 160 is effectively adjusted on each cutting stroke thereby
m ni mzing bl ade damage caused by inadequate clearance and i nproper cutting
caused by overly separated bl ades. This "sel f-adjustnment” of the cutting
assenbly 56 i.s acconplished by enploying a mounting angle bracket 260 and a
resilient angle bracket 262, each having a pair of perpendicular walls. The
mounting angl e bracket 260 has one wall 264 positioned parallel and

adj acent to the franme end plate 46 and anot her perpendi cul ar wall 266
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wal | 266pedi g10e toethel €bp bBhdChELttaldachl0e mounting stand 502. Small
upper guide rods 527 extend from one beam 526 to the other beam thereby
forming an upper guide track for stock material 22 from the stock roll
21 positioned to the right in Figure 17. Similarly, small lower guide
rods 528 extend from one beam to the other beam thereby forming a lower
guide track for stock material 22 from the stock roll 21 positioned to
the left in Figure 17. The lower guide rods 528 are slightly
horizontally offset from the upper guide xrods 527.

In operation, the stock material 22 will travel from the upper
stock dispenser 512 upwardly to the corner formed by the beams 510 and
526. At this cornmer, the stock material must essentially make at 90°
turn to continue its path to the machine 20. To encourage a smooth
transition, two guide rods 530 and 532 are rotatively mounted at this
corner. The upper guide rod 530 is positioned slightly outwardly from
the vertical beams 510 to align the stock material from the right hand
stock roll with the upper guide track. The lower guide rod 532 is
positioned to align the stock material from the left hand roll with the
lower guide track. In this manner, the stock material 22 smoothly
passes into the guide tracks.
At the opposite end of the horizontal beams 526, the stock

material must again make an essentially 90° turn to enter a machine 20.
This transition is accomplished by the constant-entry bars 80 of the
stock supply assemblies 50. To this end, the left hand machine 20,
which receives stock material 22 from the right hand stock roll 21, is
positioned so that its constant-entry bar 80 is aligned with the upper
guide track. The right hand machine, which receives stock from the
left hand stock roll, is mounted slightly below the left hand machine
so that its constant-entry bar 80 is aligned with the lower guide

track.



The al i'gned openings 284 in the nmounting bracket wall 266 are oversized or
el ongat ed when conpared to the fasteners 283 creating a cl earance between
the fasteners 283 and the openi ngs 284. Bushings (not shown) nay be used

| ock the stationary blade 160 to the resilient angle bracket 262. The
resilient angle bracket 262 is urged away or downstream fromthe nounting
angl e bracket 260 and the frane end plate 46 by springs 285. The springs
285 are supported on screws 286 which aee-attached at one end to the
nmounting bracket wall 264. The opposite ends of the spring support screws
285 extend t hr Gbhghstamdninaterial RRcthessphrésen tbrouKetheashesrggepdptore74
capped byadttso 283 thTlRas6uEH ettien @achiiné h2o Wahdre28R dse cdhv@risidoriatiot out
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cutting assenbl rame_en spl.a d rom,t of the
machi ne 28Fe c’cﬂ‘ﬁ“ﬁ&%s BE¥p 7 (éégqﬁﬁf ’ef‘té’t aat'fd({ﬁﬁr "ggéﬁ%e%m?%hanay
be essent®eltitudgepf iragkaging (gites. Additionally, these and other packaging
systems employing one or more cushioning dunnage conversion machines 20
may- be appropriately modified to suit many applications. This wide
range of compatibility makes biodegradable, recyclable and renewable
paper protective packaging material a very attractive alterative to
plastic bubble wrap and/or plastic foam peanuts. Thus industries may
now more easily make the environmentally responsible choice of paper
rather than plastic protective packaging material.
Although the invention has been shown and described with respect
to certain preferred embodiments, it is obvious that equivalent
alterations and modifications will occur to others skilled in the art
upon the reading and understanding of this specification. The present
invention includes all such equivalent alterations and modifications,
and is limited only by the scope of the following claims.



of the cutting assenbly 56 and thus |like reference nunerals are used for
this blade and its correspondi ng conponents. The stationary bl ade 160,
along with a shear bl ade 289, are the actual "cutting elenments” of this
assenbly and coact in a "scissors" fashion to cut the coiTh®h&t HisBebn Hepladelit

sections 32. As with the cutting assenbl-y2descri bed above,

strategically -positioned relative to the OUAIMSt opening 48 m mmﬂul ng
assenbly, the blade 289 is connected to a cutter |inkage ted
generally at 291 and which includes a cutter arm 292. One end of the cutter
arm 292 is pivotally nmounted at a pivot -17- point 294 which is
preferably p03|t|oned near the square notch 150, ocated bel ow the offset
open sl ot 152B8Vipgctifs,dee W?sqﬁmﬁﬁf BretipaRediretthe TSIV REYR &P KV

di stal part etaimed gudeer arm 292. The bl ade 289 may be nounted to the

cutter arm 292. by angushiichihd eiuhasds copvensdibn amchide Fof I&onveheingusheet-ar m
292 is in tUuiike SBHAE hatediard ddhi mpsge&kiﬁﬁﬁlmpmxfoa& An€® A€ GlelcBgoriar s
297, More spepdiak§ably 108" Refidity0 a&ima Oém%ﬁ ae;na%%?pwmeu aghed to
an intermedi af stLe Lt 0. Ui I%‘Asé anl NE
opposi te end o‘?m't%% ? d‘% 15 g n entla %ortlon
of the noti ofPH 2?6‘1. aT e? o%é?‘éf’ﬁ?ﬂ‘ §Pd4 fe ?ﬁﬂtl W"d’f’?ﬂ ®; BHRERTT ke
that of the ApdidoReendidomnstrenn fizame end RlafmeradPrRing arnenlty &a- Caueing
cutter notor ibwamsindoXlimgcdf &beckdteyal tlges/ ofl sichfghee®tlikkonategial dntd a
rotati on. ASgblérally spiral-like form whereby a continuous unconnected strip
having two lateral  pillow-like ‘portions separated by a thin central
band is formed; a stock supply assembly, located upstream of said
forming assembly for supplying such stock material to said forming
assembly; a pulling/connecting assembly for pulling such stock material
from said stock supply assembly and through said forming assembly to
form such continuous unconnected strip and for connecting such
continuous unconnected strip along such central band whereby a coined
strip of pad—~like cushioning dunnage product is formed; and a cutting
asgsembly, located downstream of said pulling/connecting assembly, for
cutting such coined strip into cut sections of a desired length, said
machine being characterized by:
said first upstream frame end plate extending generally
perpendicularly from said upstream end of said frame base plate and
. sald second downstream frame end plate extending in substantially the
same direction as said first frame end plate from said downstream end
of said frame base plate;
gaid forming assembly being mounted on said base frame plate inter-
mediate said upstream end and said downstream end;
said stock supply assembly being mounted on said first frame end
plate;
aaid'pulling/connecting assembly being mounted on an upstream side of
said second frame end plate; and
said cutting assembly being mounted on an opposite downstream side of
said second frame end plate.

2. A conversion machine as set forth in claim 1 wherein said frame
end plates are approximately 86 cm. wide and approximately 30 cm. tall.

3. A conversion machine as set forth in claim 1 wherein an outer
side of said frame base plate forms a smooth uninterrupted surface.

4. A conversion machine as set forth in claim 1 further comprising
a first motor for powering said pulling/connecting assembly and a
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motion disk 296 is rotated 180[err], the cutter arm 292 is pivoted to the

cl osed position shown in phantomin Figure 18. "AS the motion disk 296 is
rotated another 180, the cutter arm 292 and the gf @ﬂgggg g8f.dqeturn to
their open position. Thus either cutting assenbly assenbly
56' may used to divide the coined strip into cut i the desired
| ength. These cut sections 32 then travel downstr -cutting

constrai ning assenbly 58 which hel ps the cut sections to retaln their
desired geonetry and thereby inprove th€iFBCJshioning capacity. Referring
back to FisgubRs motor (413 RRWbreaY (418 CARELAG AbHgbays aliel YhéBeirs Bcﬁmatoerd
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t he end pbaeceickts. The downstream outl et 306 of the post- cutting
constraining assenbly 58 is also preferably aligned with the outlet opening
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£xame end plate;

said outlet opening hag a proximal side, a distal side and two lateral
sides;

said astationary blade is fixedly mounted on the. downstream side of
said second frame end plate and is aligned with said prox:.mal side of
said outlet opening; a

said sliding blade is Blidab].& mounted on the downstream side of said
second downstream end plate within cutter guide bars; and

said cutter guide bars are positioned beyond and parallel to said
lateral sides of said outlet opening and also extend beyond said distal
side and said proximal s:.de of said outlet opening whereby said sliding
blade may travel from an open position completely clearing said outlet
opening to a closed position beyond said stationary blade.

D

7. A conversion machine as set forth in claim 6 further comprising:
a motor, mounted on said frame base plate at substantially the same
level as said forming assembly, for powering said cutting assembly; and
a clutch assembly, mounted on said second down-stream frame end
plate, for serving as an interface between said motor and said cutting
assembly.

8. A conversion machine as set forth in claim 7 wherein said
cutting assembly further includes:

a eutter linkage connected to said sliding blade;

a drive linkage pivotally connected to said cutter linkage;

a motion disk having a tangential portion connected to said drive
linkage; and

a shaft connected to said nmotion disk and connected to said clutch

* c L M s *

assembly.




gui ded mthﬁ”ETegﬁerre;ea‘;eainprove Its cushioning quality. A cut
section 32 piPdned post-cutting constraining assenbly 58 may be
directed to ng |l ocation, the conversion of stock material 22
to cut secti E ively I ow density pad-I|ike cushioning dunnage
product now conp ete One may a%preciate that these cut sections 32
are produced by a machi ne 20 which i & conpati ble with both horizontal and
vertical posht LONL I3 o gtxbﬁémeaayr&% £3UER 35 Al B mar&qlvegl&%mdgh
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enpl oyi Ngarat19r adficiNGCRARE S1iGhardisdamed. | n the nmachines 20 shown in
t hese systens, the franme 36 is positioned in a substantially vertical
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E’f?emﬁg ®shaped bracket 62 is

unnecessary. However, "U' shaped brackets could be used in a vertically
nmount ed neLhi N@ REhideiRd daknage | cativedalion mMechinenEed ¢dhvieReingnsivsetshown

in Figurpg és%ocﬁ%t%&%&f' 'sY:ch%lé’ Balobr 1f mal O3 Okbrd 1 1005 JRUBLEL: deffTOt €
fromthe PH qa.Q::.ve?.ﬂr low gené)‘%.y pad=-like cushioning dunnage product, said
machine comprising a frame having a downstream end and an upstream end;
a forming assembly, mounted on said frame intermediate said upstream
end and said downstream end, for causing inward rolling of the lateral
edges of such sheet-like material in a generally spiral-like form
whereby a continuous unconnected strip having two latr al pillow-like
portions separated by a central band is formed; a stock supply
assembly, mounted on said frame upstream of said forming assembly, for
supplying such stock material to said forming assembly; and a
pulling, connecting assembly, mounted on said frame downstream of said
forming assembly, for pulling such stock material from said stock
supply assembly through said forming assembly and for connecting such
continuous unconnected strip along such central band whereby a coined
strip of pad-like cushioning dunnage product is formed; and a cutting
assembly, mounted on said frame downstream of said pulling/connectiny
asgembly, for cutting such coined strip into cut sections of a desired
length; said machine characterized by:
a post—cutting constraining assembly, mounted on said frame downstream
of saild cutting assembly, for circumferentially constraining such cut
sections and thereby improving their cushioning quality.

12, A conversion machine as set forth in claim 11 wherein said post-~
cutting constraining assembly is funnel-shape and includes an upstream

converging portion which tapers into a downstream rectangular tunnel
portion.

13. A conversion machine as set forth in claim 12 wherein said frame
includes a rectangular box extension attached to said downstream end
and said post—cutting constraining assembly is mounted on said

extensgion.
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brackets could still be used by mounting a second constant-entry bar 80 on
the distal ends aﬁlssm}uaneeﬁ mppleeed | egs 64. Be that as it may, in each of

t he packagi ng syst d in Figures 11-17, the stock supply
assenbly 50 |nclu ped brackets 307. The "L" shaped brackets
307 each have one Teg xte

ing _p endlcularly outwardly from one end
of a flat wall 309. The flat walls 30 re suitably secured to the upstream
side of the frane end plate 44 such that their free ends are aligned with
frane base phtért e A3zcusiiening Jdunpgage ,qAVErsiUMmashing fore gpavartingt shaetof

t he franme ehikepbtidtek duktanial,o0mehake paperDunt mahei-ghgefomepdnsbos delinmad
the const anitx@pt by Falat8PeiPachaRsnsityl Pad- POl bubhisioy Suilad@ Beodiied

that the ”%l'dﬂﬁ‘&ctﬁﬁe'édﬂﬁ%&éﬁ{geg £l NEAR Y S %gm&&l HAE adaCP Ublmetid

renmovably pl

t ear ance an
to protect ?q%celaht felg‘r:rgc I t'smggﬁ?fi Eévé?"%l ﬁ'&%&"" sﬁaa'gs

one | on- gitRAGFAHM esfrRnd3gid: Aawnatrern ansl efer ceuemg smdard]'hellimggoi ddienal
side 312 i slagesal ieciges gfakath ahebo-tike haturaabonftcphageneddr Dy Gperabdke

?et ween t h&di'hs\tzﬁére%&dé%oﬁfn&?ﬂsf %xf’é&n?ﬂ%\d& :sﬁi:fﬁ rtlfmri rq:vAGJ.aterytigpiéllowlgof
ransver se

t he | ongi tu ? \év%fggr%e ng’ybealto\;q\"élgﬁ Pﬁ’gél’f%t gf’dggg‘fﬁd it e §9°%

end pl ates "A‘A’Péﬁda&Be%'dé‘“’PPE?ﬁtﬁ’ésé%l?f#?@ﬂcé?“’?ﬁﬁﬁe\&fr saite farsinge 20

enpl oyed i mespeblinc €ayi snppdyine mnchheocki patérjaleso 1aai:tl7fnayidgeassemb1y,
mechani cal lapdand structurally identical to the machi ne 20

a pulli-ng/coxmecti_ng assembly, mounted on said frame downstream of
said forming assembly, for puliing such stock material from said stock
suppl}.’, assembly and through said forming assembly and for connecting
such continuous unconnected strip along such central band whereby a
coined strip of pad-like cushioning dunnage product is formed; said
machine characterized by:

said forming assembly including a converging chute having a first
portion and a second portion pivotally attached to said first portion
whereby said chute may be opened for initial manual threading of the
machine and closed for normal automatic operation.

15, A cushioning dunnage conversion machine for converting sheet-
like stock material, such as paper in multi-ply form, into a coined
strip of relatively low density pad-like cushioning dunnage product,'
said machine comprising: a frame having an upstream end and a
downstream end; a forming assembly, mounted on said frame intermediate
said upstream end and said downstream end, for causing inward rolling
of the lateral edges of such sheet-like material into a generally
spiral-like form whereby a continuous unconnected strip having lateral
pillow-like portions separateci by a thin central band is formed; a
stock supply assembly, mounted on said frame upstream of said forming
assembly, for supplying such stock material to said forming assembly;
and a pulling/connecting assembly, mounted on said frame downstream of
said forming assembly, for pulling such stock material from said stock
supply, assembly and through such forming assembly to form such
continuous unconnected strip and for connecting such continuous
unconnected strip along such central band whereby a coined strip of
pad~like cushioning dunnage product is formed, said machine
characterized by:

said frame including a frame base plate which is positioned in a
substantially vertical manner whereby an imaginery line through said
upstream‘end to said downstream end would be substantially vertical.

* < L N S %




illustrated in Figures 1-10 and descri bed abeve——ﬁddressrng—nvw t he -
parti cul ar packaglng systens, one packaging s gigng to the
present invention is shown in Figures 11 and |ng syst em 320
enpl oys two cushi oni ng dunnage machi nes 20 ori their
upstream ends are positioned above their downst systen1320

al so includes a nmachi ne nounting stand 322 for nDuntlng the machi nes 20 in
the desired orientation, a packaging surface in the formof two parall el

closel y Spaeed 20 ARRRRASRLH Y mEURDS Lad wvﬁs&h hel ta3d415aRtlede st OfKia
di spenser e bR 1% igné&lp‘.&]o)(,ec ,dobgghc@a%}ggngeneral ly at 326.
e packag or

The conpon nts of t I ng system 3 0 are co nated so that stock
rolls 21 may be nDunted on the stock supply carts 326, stock material 22
may be fedimt o & heonwessicanmaniing ashesetnciantd 10 cladmt B wbavein ceridt
secti ons dswadtr@anhendi 1 goaleibrdd Mbyv csdlidRpsekddi @nabi ppi ng cases (not
shown) traveling on the conveyer belts 324 in the direction synbolized by
arrow 328. The machi ne nDuntln stand 322 includes a floor support,

i ndi cat ed d8ner & RrCErIARY VWEPRRIAPARET posts 332 extendi ng upwardly
therefron1athésﬁbbooneuprMioﬂiﬁQ|d9ngemere@nqprsﬁbnsme$h&heMﬂnr dogwedtinmm
the front ghage-41i%el de6ck Yeatdr1a1EEREK Sas3 PApe xtﬁndamioplwéﬂm fhes bet h

Sides of BcBLEYRLEdiNtoct 4R5 BalestiOond-ANRLI ISR o Minled U5odlst 2

jus
machi ne nateiTRFPENESIIIRI the 1 oor of the packaglng site. The | ower
cross bar 336 is posi ki énage bistclading he Dxanechase [plate Bading an dpsbreamn

parallel to the dddvesh r&cabmistbédmMeaasby -Fakét ObpdamOierahe shdeplasder s
ggj ;‘ dpff‘gt : g\r,‘\gé’xé&'&%&hg%&éhf BEr SN b PP St 2dsa Pt ilaliC B BET S
said frame base plate and a second downstream frame end plate
extending in substantially the same direction as said first
frame and plate from said downstream end of said frame base
plate;

forming assembly, mounted on said frame base plate
intermediate said upstream end and said downstream end, for
causing inward rolling of the lateral edges of such sheet-like
material into a generally spiral~like form whereby a continuous
unconnected strip having two lateral pillow-like portions
separated by a thin central band is formed; -

a stock supply assembly, located upstream of said forming
asgembly and mounted on said £irst frame end plate, for
supplying such stock material to said forming assembly;

a pulling/connecting aasembly, located downstream of said
forming assembly and mounted on an upstream side of said second
frame end plate, for pulling such stock material from said stock
feeding assembly and through said forming assembly to form such
continuous unconnected strip and for connecting such continuous
unconnected strip along such central band whereby a coined strip
of pad-like cushioning dunnage product is formed; and

a cutting aésembly, mounted on an opposite downstream side
of said second frame end plate and thexreby being located
downstream of said pulling/connecting assembly, for cutting such

coined strip into cut sections of a desired length;
said packaging system being characterized by:
at least one stock dispensing assembly for dispensing stock to said
stock supply assembly;

at least one packaging surface; and I —
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cross bar 336 together define three sides of a rectangul ar space under each
conveyor belt 324 into which the stock supply carts 326 sﬁﬁﬁ&k B&mRel
vertical posts 332 are secured to the side nenbers 334 by t

braces 342 and extend upwardly between the conveyor belts
cross bar 336 is secured to the vertiqaheﬁqsts 332 by T-braces ca ed
just above the triangular braces 342. e vertical posts 332 are further
braced toget lagr Leysta dnepmackhise haint3ing atsadiedfdoy nouptineg ss3 frame higx taop
ends of thesuBétdidlal PPSt St 1881 | Sanner- whkrdd@Shn SORiYinAry| BiHe thZou§hesaia

vertical poshseiit hiS.d QREA RS- A o gggam e ub B30y Rl 3501

t oget her define a rectangu ar open space I'n a su stantla y vertical

pl ane between t he machi nes 20. The machines 20 are nounted on the vertical
posts 332 by318}i dd¥ packagiing sreteyeasr eglt \fogth 3a0 clake i yhereinrgahfl netrakay
be verti cal ayspéhmtgedseamﬁne imaldes a0eBbeX Jswpplyd chd?. incladidy Sbhoedorer ,
ar bus. Nl T oS L aoatne o
vari ous hei er

cushi oni ng pr o?ilu ti°n to\2Pg El'feor %n’ét saﬁév\ﬁ'fun \ﬁﬁé% ErEBRtitcted to a wi nch
361 and pul |l eys 362 and 363, controls the position of the sliders 360 on

t he vertical 2post A Fxkagheg Wwsysten3Gis | setnDfortthd jon ebeinofl8 heherini calid

posts 332 apadififigl switdackOinsXWAWE N Bidhvapse o1l | € the pul leys 362 and
363 are positioned at the top ends of the vertlcal posts 332. The vertical

2 be adj
posi tioning gi th% r}:a.gggg gyste\é\ as s t orth in claim 18 wherein said
' packaging system comprises two machines and said machine mounting
assembly positions said machines symmetrically relative to each other.

22, A method of producing cut sections of relatively low density
pad-like cushioning dunnage product, comprising the steps of:

supplying a sheet-like multi-ply stock material;

causing inward rolling of the lateral edges of the sheet-like stock
material in a generally spiral-like form whereby a continuous
unconnected strip having two lateral pillow-like portions separated by
a central band is formed;

connecting such unconnected stirps along such central band whereby a
coined strip of pad-like dunnage product is formed;

cutting such coined strip into cut sections of a desired length; and

circumferentially constraining such cut sections and thereby improving
their cushioning quality.

23. A method of preparing a machine for producing a relatively low
density pad-like cushioning dunnage product from multi-ply sheet—-like
stock material for operation, said machine including a pulling assembly
and a forming assembly including a converging chute having a pivot
cover, said method comprising the steps of:

providing a web of sheet-like stock material of a predetermined width;

opening the pivot cover;

manually threading the sheet-~like stock material through the forming
asgembly and the converging chute to the pulling assembly; and

closing said pivot cover.

24. A cutting assembly for a cushioning dunnage machine for
converting sheet-like stock material, such as paper in multi-ply form,

into a coined strip of pad-like cushioning dunnage' product, said

cutting assembly comprising:
O




by turning the winch 361 and the pulleys 362 and 363 will assure equal
vertical adjustnment of the two sliders 360. The sliders 360_and the actual
attachment of the sliders 360 to the machines 20 and the vertical posts 332
are shown in detail in Figures 13 and 14. |In addition f{ThisSheetdiss Bepn Repliced al
adjustnents, this attachnment arrangenent allows horizont '

adj ustnents of the machines 20 relative to the machi ne 322
wher eby two- di mensional fine-tuni rg3a3f -t he packagi ng system 320 1S
possi bl e. Each of the sliders 360 has a central square channel 364

di rensi oned to encase one of the vertical posts 332. Two side angle
brackets, indicated generally at 365, having perpendicular walls are
attached to opposite sides of the square channel 364. Mor e
particularly, one wall 366 of each angle bracket 365 is secured to one side

of the ch@h&rd3Bkatshi| e each of the other walls 367 extends outwardly
t her ef roma rfizppobldade abunsicdd onssailldemuplatald y ext ending wall 367 on one

g; ac ket | S ?tﬁ&aﬁ@ aiakie éla%%&@ﬂcé?ﬂ?)% %a&&oﬁﬁw p&laéé %@r &%&Jﬁoﬂaaﬂ @shepers
exte rowgh. f our. openi ngs in e and. al i gni ng_openi ngs
373 Tocdndy BRSHOAe bl Lo iR e Bebiifa Mesg il By ccllop PECT 0
al so i ncla@e¥oxr Set @nyesdng Faidpentripg 3ps8empitsh are | ocated al ong a
central baroitsert hinleigevebnpictied 8dOatansabheomns of amiy dladeskets 365
include & fdfivE LahERfe pERbEA1yORERhEELA! S0 DS MEBAL LSS 19RRAGEIS 372. The
second set o%.ggeg%égﬁ? 73°aqﬂ t he §§q%%al g ni ng 3?§ permt this nounting
arrangerre%tmotd' C FarecTheP Bﬁ a lﬁﬁ \ T 3wl be explained in
nmor e det &t |shgdtogenneating; gaid prhien ek §osrais mpbe¥y secured to a stop
plate 375 which is alnost identical in shape to the swivel plate 370 and

thus it igshi ddefetind ia@ubfoil asl Bet StUtnPhat &la3hd2h Stidedthedeal Hiagecdge
to is pivotally attached at one end to said end plate.

26. A cutting assembly as set forth in claim 25 wherein said first
blade is pivotally connected to said cutter linkage.
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-21- a machine nount angle bracket 376 by fasteners 377, the bracket 376
being fixedly secured to a corner of the machine 20. As is best seen in
Figure 13, the swivel plate 370 has a sem -circular array of openings 378

t hrough which a spring plunger 379 may be inserted and received in an
opening 380 in the stop plate 375. The stop plate 375 may be additionally
rotatively attached to the swivel plate 370 by a pivot fastener 381. In the
illustrated enmbodi ment, the spring plunge¥ 379 is inserted through the
central opening 378, thus positioning the machine in an al nbost exact
vertical manner. However, the spripggspRupger 379 may be renoved to all ow
the stop plate and machi ne 20 to be pivoted about pivot fastener 381. The
spring plunger may then be selectively inserted through any of the offset
openi ngs 378 al DoWREIZEDr €USHIONIGE ahiyNNACE StoNvIERSE 6N MAcEDgE t Agp at t ached
nachlne mould be tilte hi_n 20 allows a
"fine tuning" of packa% ngi‘g}h?pr%fé%mg\mbthgg %r%e§ and 14, only one
swi vel plate 370 and nachine 20 are shown attached to the slider 360, the

second mchlm%u%fhlggﬁn@aglﬁﬁghgg ééﬁ{,ﬁ%iﬂgg ot g, beg “'}to?d c§§§§@%§:&n ally

to the other S|de ang bracket Its own smnv t her
associ at ed SF??&]R/B‘PFPE&Plad?\a@brﬁtPQﬂelt H& mwémw@@yz@omul d

al ways be thmmnmhﬁcaa&tlbhey shargeldeivdi¥erowbRenddWsy epadtgxki | t Of

one of the rgaucgu erg c%u set _i_ndep (g ntI of th%pt her 21:%chl ne by

adj usting the correspon&cvgys rlﬁﬁ ;ﬁ{%g‘éf 79 p BF¢ i BACRHEPE hel 28 Ve
designed so that it may be used with packaging systems
requiring both horizontal and vertical positioning of the
machine (20) and to this end the wmachine frame (36)
includes a base plate (43), a first end plate (44)
extending generally perpendicular from an upstream end
(38), and a second end plate (46) extending generally
perpendicular from a downstream end (40). The machine (20)
may also include a post-cutting constraining assembly (58)
for circumferentially constraining the cut sections of the

pad-like cushioning dunnage product and/or a pivot cover
(110) to aid in the manual threading of the machine (20).
The present invention also provides packaging systems (320,
400 and 500), which include at least once cushioning
dunnage conversion machine (20) positioned in a vertical
manner.

(Figure 1)



pl ate 370. The magnitude of tilting adjustnent which would be possible in

t he packagi ng system 320 would be Iinmted by the thickness of the
rectangul ar space 353 between the machi nes 20. However, whatever attachnent
arrangenment is used to secure the nmachines 20 on the machi ne nounting stand
322, the machi nes 20 receive stock naterigi %f fromthe stock dispenser, or
the stock supply carts 326. As indicate ove, the stock supply carts
326 are | ocated beneath the convggﬁr belts 324 in the rectangul ar spaces
defined by the side nenber&mBB thablo&pr cross bar 336y8f the nmachine
nmounting stand 322. Each g% thﬁ stbck sppphy oarts 326 |ncFﬂdps

rectangul ar bottomtray 3 q & &E to- each
of its four corners. The~g]| \~- carts 326 || ow ng
themto be conveniently (\bm t he under t onuayor bel t

324 for | oadi ng/ unl oadig ,ﬂ,g.s d y ¢k supply car® f6 f ther
' ' £ havi ngnt §9s 387
extending fromtwo adj agejl ‘ton1tF6yW§82 a ecting
arm 388. The connecti n§ a@ w‘) rgglu 3 ceuotral rnece i ic ?supply
rod 72 222- extending triouss a:. vatube .

may be cradl ed. During Hpesasi v

will be pulled by the - SUTIN

open space 353 betweenF.a N RS X
| ocated at the top of thefaghin )
<




To guide the stock materi al _
50, the cart 326 includes a deflector 390 and a guiding rod 392.-

The

inits upward path to the stock supply assenbly -

deflector 390 is attached to and extends between an internediate portion of

two adj acent verti cal

si de nenber 386.

has an upwardly sl oping side 394 positioned adjacent to the stock rol
The guiding rod 392 is rotatively attachg

portion of the sane
attached.

positioned beneath the conveyorgbel
| ocated closest to the |ower gro

verti cal

5

9

| egs 387 which are not part of the sane "H' shaped
The deflector 390 is shaped basically like a prism and

21

| egs 387 are

ss bar 336 of the machine mounting stand

322.
side 394 upwardly a
of stock material i
fromthe open space
form ng assenbly 52
converted into cu

post-cutting cons&%

I'n operation]

DLk 11
Pt vain ' g i
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| a
hr ough t he
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vel through the

rat ed enbodi nent

140 and extends between an upper
| egs 387 to which the deflector 390 is

As is best seen in Figupe 11, when the cart 326 is properly

4 these two verti cal

%s

i s surrounded by ad chute 395. e\ ad chute 395 is gttached to the
downstream end of e frame 36 and %s exgeradal guifgle assenbly for
directing the cut ctions 32 tp theggsi¥ed pacRing | ffcation. Anot her
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t he packaging facility and/ or other considerations. The packaging system
400 al so includes a nachine nounting stand 402 for nounting the machi ne 20
in this orientation, a packaging surface in the formof a single conveyor
belt 404, and a stock di spenser conprising a stock supply cart 406. The
stock supply cart 406 is simlar to the stock supply carts 326 descri bed
above in reference to Figures 11 and 12 except that stock supply cart 406
has neither a deflector 390 nor a guiding rod 392. The conveyor belt 404
is likewise simlar to the -23- con belts 324 of system 320 except
that conveyor belt 404 is sup- ported, at least in part, by the machine
nmounti ng stand 402. T onents gkre arranged so that the stock material
22 passes fromthe r 21 slightly<downwardly to.the constant-entry-bar 80
and then.continues u rdly through sheet separator 74 and the rest of
t he machi ne. The nmachi ng ' | cludqg a floor support 410
and two vertical postjs 412 extending th hefl oor suppgrt 410 is
generally "U' shaped]ang has two side ne 416 extendi ng pdrpendi cul arly
froma connecting cross{bar 418. The cross is positiofgd paralle

to the flow direction of the conveyor belt 40 wever it is|pffset from

t he conveyor belt 404 ipone direction, this diregtion being the left_in
Figure 15. Leveling feeitégﬂ Ry -Xe provi ded on the two ends ch of e
si de menbers 416 for ad| UN @ purpases. The side member 41 G he
cross bar 418 toget her [ hggggfi s of a rectangul ar spgpe /uader {fp
conveyor belt 404 into 6 'gw 8B
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whi ch the stock supply cart 406 neatly fits. The vertical posts 412 are
secured to the side nenbers 416 by triangul ar braces 422 secured to the
proxi mal ends of the side nmenbers 416. As is best seen in Figure 16, the
nounting stand 402 does not include a top cross bar. Additionally, the
space between.the vertical posts 412 is occupied by the nmachine 20, while
the area between the posts 412 and below the machine 20 is left relatively
open for the stock material 22 to pass4Vﬂén1the stock roll 21 to the stock
supply assenbly 50. The machine 20 is again selectively slidably nounted on
the vertical posts 412 by sliders 424 égkph may beMeentical to the sliders
360 used in the packagi ng system 320. wever in tlhepp 4§ ng system 400, .
the sliders 424 are attached to tlgOtyansvergezs des;3f4 of the machine
cover 310. Wth this attachnent arrapgefrend, i.t}: may| be desirable to

) ¥14 of the cover 310
kludi nal side 312 of
he machine 20 is
ents shown in Figures
Qwever, instead of
il 365 of .the slider
il d be secured to the
e second central set
B65 woul d be secured

5#43g pl unger 379.
—242

7

nounted to the sliders 424 by tRIGang
13 and 14 and enployed in the packagi h
havi ng a nmachi ne 20 nounted on each sy
360 as above, the left-hand si dé68rg :
swivel plate 370 by fasteners 371 ext &peH;
of openi ngs 373. The right-haqﬂ# i dd

to the swivel. plate 370 and the's ~
The spring

.;_7346

T~243
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-24- plunger 379 woul d pass though the |larger central

hole 374 in the wall

367 of the right-hand bracket 365 and through one of the openings 378 in

the circular array. The machi ne nounting stand 402 further
conveyor support 440 on which the conveyor belt 404 is at
supported. The conveyor support 440 ‘i ncludes two verti cal
ends of the side nenbers 416 by L-braces 444;
bars 446 connected to an internedi ate porifibh of the vertical

to the distal

T-braces 450; and a third horigontC

second hori zont al
on the hori zonal

bars 446 by ®he T-brafes 455. The c
bars 446 ang-A52 and i

i ncludes a
| east partially
bars 442 attached

two horizont al

posts 412 by
452 connected to tige first and
eyof2 belt 404 rests
t hereby positi

chute 460. Cut sectio
shi ppi ng cases (not s

I nvention |s shown
are again position
or "feed" end of t
"di scharge" ends.
and systens 320 and 4
system 500 the two mn
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I nstead of conveyor belts, the system 500 has non-novi ng packing stations
or tables 504. Further, the system 500 does not have stock supply carts but
i nstead i ncludes a pernanent non-novabl e stock supply structure 506. The
stock supply structure 506 includes two parallel vertical beans 510 of
about the sane height as the nmounting stand 502 and positioned renote
therefrom An upper stock dispenser 512 and a | ower stock di spenser 514 are
secured to the |l ower ends of the vertical beans 510. Each di spenser hol ds
two rolls 21 of stock material 22 and thebpbkitioning of the dispensers 512
and 514 at this qu@éion p@ﬂ?its zg%e and conveni ent rel oading of the stock
material 22 at floor |gvel .71} | lustrated enbodi ment, the machi nes 20
are | oaded with stock Tmt ¢Ttg '

stock di spenser 5 .
held in-the Iomer%égﬁé' U

pterial 22 fromthe stock rolls 21

di.spendwy {14 could be just as easily |oaded into
the machine 20 if »ggetsANCOTTIS; .256 -25- The dispensers 512 and 514
are essentially identi¢a 3@%ﬁug§gyﬂ’w oamprised of two side nenbers

516, one side #&Bfey
vertical beans 510. Th
a recess 518 for 26@Qd
two stock rolls 21288
one for each of the ro
be con-

;&gh@rly secured to each of the

of the side nenbers 516 incl udes

néf | 0882, whereby each di spenser hol ds

- s gt288 i nclude two limt swtches 520,
idowt ai ner 522 for a roll of tape 524 may
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veniently secured between the upper dispenser 512 and the | ower dispenser
514. The stock supply structure 506 further includes two horizontal beans
526, each beam 526 connecting the top end of one of the vertical beans 510
to the top end of the machine nounting stand 502. Snall upper guide rods
527 extend from one beam 526 to the other beamthereby form ng an upper
guide track for stock material 22 fromthe stock roll 21 positioned to the
right in Figure 17. Simlarly, small |ower guide rods 528 extend from one
beamto the other beamthereby formng a | ower guide track for stock
material 22 fromthe stock roll 21 positioned to the left in Figure 17.
The | ower guide rods 528 are slightly horizontally offset fromthe upper
gui de rods 527. In operation, the stocR/¥terial 22 will travel fromthe
upper stock dispenser 512 upwardly to the corner fornmed by the beans 510
and 526. At this corner, the s3d2k_nmat 3@~ nust e e8bi al |y make at 90
turn to continue its path to thees@dechine 20.)] To engourage a snooth
transition, two guide rodsd§§g SRS Se—are—rotatis<l W nounted at this
corner. The upper guide ro 0 I pese g d62nardly fromthe
vertical beans 510 to align the ¢ he right hand stock
roll with the upper guide track. 532 is positioned to
align the stock material fromthq} ) the | ower guide
track. In this manner, the stogh .l y passes into the
gui de tracks. At the opposite end] 1 peans 526, the stock
mat eri al nust again nmake an essepially 90 turn 10 Rhter a machine 20. This
transition is, acconplished by t hif constant-entry " 80 ¥fathe stock
supply assenblies 50. To thig gnd, the |eft hardjuRcHi ne 20,
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whi ch receives stock material 22 fromthe right hand stock roll 21, is
positioned so that its constant-entry bar 80 is aligned with the upper

gui de track. The right hand machi ne, which receives stock fromthe |eft
hand stock roll, is nounted slightly below the |left hand nachine so that
Its constant-entry bar 80 is aligned with the | ower guide track. - 26-
The stock material 22 then passes through the sheet separator 74 and so
forth through the machine 20 where it is converted into cut sections 32 of

a desired | ength.
post-cutting constraini ngg

The cut sections % hen exit the nmachine through the

8 and drop downwardly. Deflectors 540

may be strategically nount 't he t oty - stand— 5 ojurge the
cut sections 32 towards{the Py, part of the ting stand 502 The
defl ectors 540 ar e\ﬁigap d gen B a pris avi ng an outwardly
sl opirng wal | 542, "The_kj ope a iR 12 bei ng
determ native @6 he cul ﬁ:‘"‘ 32 wi 1 1°dpep=F | he packing
stations 504. One pr ecj <H ckaygi ng sysbe hccordingito the
present inventi i nchifibr 3iht o 3r ini?ii\k@'?e& a 14t ude
of packagi ng sites. d,tional 333 angd ot her packﬁ% ng syste
enpl oyi'ng one or noke" cighi on X Conver==3n npeyines 20 y be
appropriately a@ 'fggg 19 sul |y ,Ef? i cati@ns. Thig®yde range |of
conpatibility nake ofifof atpRI & | abl nd r enesvap-SAGper 3
protective pa inb 3 LaﬁﬁlxsgiLLeLg_ e to L] 14
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pl astic bubble wap and/or plastic foam peanuts. Thus industries may now
nore easily nmake the environnentally responsi bl e choice of paper rather
than plastic protective packaging material. Al though the invention has been
shown and described with respect to certain preferred enbodi nents, it is
obvi ous that equivalent alterations and nodifications will occur to others
skilled in the art upon the reading and ungistandlng of this

speci fication. The present invention incl all such equival ent

alterations and nodifications, and i Iiniteduphly byc¢he scope of the
fol  owi ng cl ai ns. CLAIMS 1 & A cgshigni nguﬁu& & si on machine
(20) for converting sheet- |ik& st materi a® )n-§Uc as paper in’
multi-ply form into sectjpns 2) of 10 densitiphcushom n unnage
product, said nmachine compi St . = NQr m ng
assenbly (52) for cau5|ng°inmard roII| g of th H of the
sheet-like material (22) teforma ¢omgdi nuous, jiu cle t bp&gf. a
stock supply assenbly (50) pki{ir eam of 4@ rm e y (52)
for supplying stock materi ” (123) upst g3 o] ljd\.f or m ng
assenbly (62); d. a pul I'j} é/j t assenplpy D Iig&stock
material (22) fromsaid stdc afsenbl y Eﬁ 1 0 ard formng
assenbly (52) and for connecting thefllcenti nuo nije ELghereby a
connected strip of pad-like cushion{fig dunnagh fPhlifq 5 r
cutting assenbly (56) for cuttlng t strip iptqO @jesi r ed
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| ength; f. a notor (55) for powering said pulling/connecting assenbly
(54);.characterized in that g. the machine (20) includes a post-cutting
constraining assenbly (58), nounted on said frame (36) downstream of said
cutting assenbly (56), for circunferentially constraining such cut sections
(32) and thereby inproving their cushioning quality. 2. A conversion
machi ne according to claiml1l, wherein said post-cutting constraining
assenbly (58) is funnel -shaped and I Aludes an upstream convergi ng portion
(300) which tapers Into a downstream rectangul ar tunnel pertfom( 2). 3.

A conversi on machine according tg, claim1l or 2, wherein sai &f rednt 3@3

i ncl udes a base plate (Z@) wth downstream end (40), afd=drein
extension (49) is attached to sajpd downstream end (40) "r‘f"' nv\ fl' NG
post- cutting constraini Njy2 prﬁ&lv (58) is nmounted on s ‘g ;’ Y i)
2 4. A conversi on machi Ae—accarding o T he preceti-hg

convergi ng portion (300) [T oCo O et C -t re-—CrOV S oot
(46) and the extension “' and wherein the tunnel porti
through and beyond the frighes extension (49). 5. A conv§
according to the preceding ai mwherein the frame (36
openi ng (48) and whghei njglaid post cutting constrai ni®¥g 3
an inlet (304) and & outfllet (306). aligned with said :outl et Hp
said frane. 6. A Mt hodllof produci ng cut section of refpt twe 9@3\/
density pad-1like \ 0 o5
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cushioning dunnage product (32), conprising the steps of: a. supplying a

sheet-like nmulti-ply stock material (22); b. causing inward rolling of
the | ateral edges of the sheet-like stock material (22) to forma

conti nuous unconnected strip; c. connecting such unconnected strip
whereby a connected strip of pad- |ike dunnage is forned; d. cutting the

connected strip Into cut sections (32) of a desired length; and e.
circunferentlally constraining the cut sections (32) and thereby inproving
their cushioning quality. 7. An appAtatus for converting sheet-like stock
material into cut sections of dunnage, said machi ne conprising: a. a
frame (36) including an en | ate (4@ having an outlet opening (48); b.

a formng assenbly (52F, ted to ®h rane (38, for formng a-
continuous strip of dupn L Ch _travel s t RFough the outlet opening

(48) in the end plate ; C a stock SUpRlfY ssenbly (50),ml ocat ed
upstream of the form ng Jassenbly (52) which ppelies the sheetil i ke stock
material to the form ng fasse y (62); d. pu¥g ng/ connectiffjg assenbly
(54), nmounted to the frgme (36) N\ wWhich pulls z\sheet-like stifck materi al
(22) fromthe stock supgly asse (50):. 3 >\ a notor (§#), which
powers the puIILng/connecting ass (-54);
\ \ T
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f. .a cutting assenbly (56/56),
conti*nuous strip of dunnage into cut sections
sdid cutting assenbly includes: f1.
nmounted to a downstream side of the end plate

opening (48) to cut the continuous strip of du
t heret hrough, f2. notor neans (57,198) includ
the frane (36) upstreamof the end plate (46)

being, through an opening in the end plate (56

nmounted to the_frane (36),

cutting nealistdcts Biicat

Qose zeor
which cuts the

bf agHeEs A&ﬁﬁgé\ﬁ-n&%%%me.sﬁn

e?dhu

48) .’.@ﬂ’@fentnaggﬁ "heto pag
nr@gema,ﬁ, 3%) nodftReged o

F%%zd
>a| 'm)tor 570 Paggd

-----

said cutting rreaQSAmstransfer rotational noti
cutting neans (162, 289); and g. the pulling
(55) and the cuﬂt|ngﬁuegﬂwmmpgﬁbmeagqgnw«ewen
t he sane |
t her eof .

peLat | veI connect ed wrth
£ By T ek thF 7.1.0.the
connect i ng asserrbl m)t or

FashineoteOy %ft%ﬁﬁlf@rﬁh%"l y

48 S P35 i ARG, EPBRaa o)

means (162dea§ﬁ)csshtanhg&mrmabermdweammaehbmmgm 289) nounted to a

downstream si de of the end

(48) to cut the@ont AiERWE (

first cutting ek)errentatlom
clearing the outlet openi

gﬁ}vl p of dunnage as

Wlﬁ%‘( 'gﬁi\gogd’%ﬁ\g‘o Rpﬁﬂmgfﬁl‘ thi 4t

| ate (48) and adjacent to the outl et opening

it travels therethrough, the
MtefdWLEEE! Y
n appardtus as

set forth In claim 8of\thmsheet—lﬂcleenmuak(22)3mm&7qormaegm$ niricodaeciedstdb;t

(196) which extends thro
transfers rot atlonal

$RuppY aR56

d whi ch

b&%ﬁ@ﬂ"%@? g"%ﬁ%}&%ww ng

el ement (162, 289). 1@553,9;5% Ringsetbok Mintdriz) (sz?ltéltma& sieaning e
cutting assenbly further conprlses cutter | i nkage (170, 291) connected to
the first cutting el Saihforming assemblv(
d. a pulling/connecting assembly (54) for pulling stock material (22) from
said stock supply assembly (50) and through said forming assembly
' (52) and for connecting the continuous unconnected strip whereby a
connecied strip of pad-ike cusntoning dunnage product Is formed;
e. a cutting assembly (56) for cutting the strip into sections of a desired
length;
f a motor (65) for powering said pulling/connecting assembly (54);
charactarized in that
g. the machine (20) includes a post-cutting constraining assembly (58),
mounted on sald frame (36) downstream of said cutting assembly (66),
for circumferentially constraining such cut sections (32) and thereby
improving thelr cushioning quality.
2. A conversion machine according to claim 1, wherein said post-cutting

constiraining assembly (68) is funnel-shaped and Inciudes an upstream converging
portion (300) which tapers into a downstream rectangular tunnel portion (302).

3. A conversion machine according to claim 1 or 2, wherein said frame
(36) includes a base plate (43) with a downstream end (40), and wherein an
extension (49) is attached to said downstream end (40) and wherein said post-
cutting constraining assembly (58) Is mounted on said extension (49).
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transferring rotational notion fromthe shaft (196) to the connected bl ade,
the cutter |inkage (170,291) being pivotally nmounted on the end plate (46).
4 11. An apparatus as set forth in'claim 10 wherein the cutting assenbly
further conprises a drive link (192,297) pivotally connected to the cutter
| i nkagé (170,291) for transferring rotational notion fromthe shaft (196)
to the cutter |inkage (170,291). 12. . An apparatus as set forth in claim
11, wherein the cutting assenbly f ur Eher conprises a notion nenber

(194, 296) connegt ed A eochversiah adchinEdpconiind) odha precedinpacldiimovhbizreirethei nk

192, 297) for transferri tational notkon. fromthe, shaft 96 0 the
Gt v 1 nkognussging ppron 3808 1S Bewiesn bR implart e spdBaglaPlrs 10 ¢ o
12 wher ei NagditherltbRsioh (4K WHetBindfd lunnBFpoitiers (3025 bkfeds BirBugH 8Ad 292) on
which the first cutting el'ement (162,289) is nounted. 14. An apparatus as

set forth beyanddhsframe aulepsion 49 cutter arm (184,292) is pivotally
nmounted to the end plate (46) at a pivot point (294). 15. An apparatus
according to any of clainms 10-14, wherein the cutter |inkage (170,291) is
connect ed to th® dowhspnversiopirgechine adcordingitothe precedig. claim wheneirethear at us

fhe drive e WeBlociiBsHh st doerliiflad) nd Wfei 188 pBEIRENG, °0, VL 20
AR e it e ety
t he stock M@r‘ﬁ’?f‘mg (483 in sé?cllljframeg ? 4 :
6. A method of producing cut section of relatively low density pad-like
cushioning dunnage product (32), comprising the steps of:
a. supplying a sheet-like multi-ply stock material (22);
b. causing inward rolling of the lateral edges of the sheet-like stock
material (22) to form a continuous unconnected sirip;
c. connecting such unconnected strip whereby a connected strip of pad-
like dunnage Is formed; "
d. cutting the connected strip into cut sections (32) of a desired length;
o ..
e. circumferentially constraining the cut sections (32) and thereby
improving theilr cushioning quality.

7. An apparatus for converting sheet-like stock material into cut sactions

of dunnage, said machine comprising:

a. a frame (36) including an end plate (48) having an outlet opening (48);.

b. a forming assembly (52), mounted to the frame (36), for forming a
continuous strip of dunnage (30) which travels through the outlet
opening (48) in the end plate (46);

c.  a'stock supply assembly (50), located upstream of the forming
assembly (52) which supplies the sheet-like stock material to the
forming assembly (62);

d. a pulling/connecting assembly (54), mounted to the frame (38), which
pulls the sheet-ike stock material (22) from the stock supply assembly

5o);
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18. An apparatus according to claim217, wherein said pulling/connecting
assenbly (54) coins the stock material to formthe connection. 19. An
apparatus according to any of clains 8-18 wherein the first cutting el enent
(162, 289) is a first bl ade. 5 20. 3 An apparatus according to any of
claims 8-19 wherein the cutting meansfurther conprises a second cutting
el enent (160) @ount adnoior 55 mrsltuewlhng!mr@ﬁgtupgas@embg)

e O o LB Ahgetabl o) o B i 55 Wi aahel .
as set forth in cl ab&hﬁhdﬁﬁtﬁb%fuhﬁnégémtdcmmmkﬁma desiredsiengtonar y

bl ade. 23. An apparatus according any of clains 22 wherein the first
cutting el enent (16mhareinsﬁaidlaﬁw¢glﬂ$§ﬁmbi'm§"ﬂﬁ§ end plate (46). 24. An

0 145 SEC0 00D Sl A B AL et e
according to any precedi %ﬁﬂé ﬂh@eﬁiﬁﬁlmmﬁlﬁdfa@émmmlﬁbpeﬁﬁ@(%md udes

a converging chute (92). A cushi oni ng dunnage conversion machi ne for

converting a sheet-|i ke sutthe continuous stripof dunneae ar ik ayelsthetatbroughy) |

sai d cushi oni ng dun C
I ncl udi ng a base pl ‘e ( 15& ?ﬁ%%ﬁg%T&W# EMHWJ@'Q %egﬁ@tg pI ate
(46) which define a rect fﬁmﬂé g)aipstieantof thederid piate @6) saldinotariaganef i ni ng
a stock inlet opening ( 47)5 extendi ng generally ﬁer pendi cul ar_ from an
upstream 7 196) being, through an opening in the end plate (56)
operatively connected with said cutting means to transfer
rotational motion from the motor {§7) to the cutting means (162,
289); and
"g. the pulling /connecting assembly motor (55) and the cutting assembly
motor (57) are positioned at substantially the same level as the forming

assembly (52) and on respective sides thereof.

8. An apparatus as set forth In claim 7, wherein the cuiting means (162,
289) comprises a first cutting element (162,289) mountad to a downstream side of
the end plate (46) and adjacent to the outlet opening (48) to cut the continuous strip
. of dunnage as it travels therethrough, the first cufting element (162,289) traveling
from an open position completely clearing the outlet opening (48) io a closed
position.

9. An apparatus as set forth in claim 8, wherein the motor means (57,
196) includes a shaft (196) which extends through the opening in the and plate (46)
and which transfers rotational motion from the motor (57) to the first cutting element
(162,289).

10.  An apparatus as set forth in claim 8, wherein the cutting assembly
further comprises a cutter linkage (170,291) ‘éonnected to the first cutting element for
transferring rotational motion from the shaft (196) to the connected blade, the cutter
linkage (170,291) being pivotally mounted on the end plate (46).
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end (38) of the base plate (43), the second end plate (46) extending
general |y perpendicular froma downstreamend (40) of the base plate (43),
t he ort hogonal dinension of the rectangul ar envel ope defined by the height
of the'end plates being substantially less than its other orthogonal

di rensions; a formng assenbly (52), whiah fornms the sheet-like stock
material (22) into a . strip and which is nounted to the fra and positioned
adj acent to the Wase A &P 'Pl‘!ﬁaﬁﬁﬁﬁoﬁtﬁt'ﬂ&w@c&a\‘fgﬁ%t%?@%ﬂg@,"’sgn‘j’t‘ﬁck
supply ass ' . [ . o7 |l ' to
he 1 or m n e Serfirigel & Rrivkilk (£92. 257 SGENY cohfacibd i Literinkage)
sheet - | i ke ($7®2B1)rfordrarsferfihg)rofational metion ok thepghaft €963 tbthe GRE3r linkdge
which is mpunted to the frame and positioned within the rectangul ar

envel ope; 41HBE81)-(55), whi'ch powers the pul ling assenbly (54), positioned
adj acent the base plate (43) within the rectangul ar envel ope and thus at

substantially the sane | evel as the form ng assenbly (52); and a cutting
assenbly (56), w3, ch Anapparatus asiset forthdnalaimsthiwherein Be)cuttingassarblyd

| ength and which is nounted to the fr A cushiopin e

conver si on THERS, ¢RMBHSRSA m@qmmwhqfiﬁ?-zéémf&#ﬂ! #&W?@ and

posi tioned BfedStothe Urive 1k Zw?zoﬁﬁﬂilf hg Totatidfial motieH Hon? Hdshaft
dunnage conc\(égpgl on naqg'ﬁica;le aishks(gtgmf or in clé/arlﬂn§26 or claim 27 furthera
conpri si ng {498xtocthe: driveclink &B2,29%). powering the cutting assenbly (56) which
I's positioned adjacent the base plate (43) and thus at substantially the
sane | evel as the form ng assenbly (52). 29. A cushioni ng dunnage

conversi on nmachi{q® aspg hphRiths asset feitin%ny of claims 10 to 12 wherein the cutter
linkage (170,201) includes a cutter arm (184,292) on which the first cutting element
(162,289) is mounted.

14.  An apparatus as set forth in claim 13, wherein the cutter arm (184,292)
is pivotally mounted to the end plate (48) at a pivot point (284).

15.  An apparatus according to any of ciaims 10-14, wherein the cutter
linkage (170,291) is connected to the downstream side of the end plate (46).

16.  An apparatus according to any of claims 12-15, wherein the motion
member (194,298) and the drive link (192,297) are positioned on the downstream
side of the end plate (48).

17.  An apparatus according to any preceding claim wherein said pulling
assembly (54) is a pulling/connecting assembly which aiso connects the stock
material.

18.  An apparatus according to claim 47, wherein said pulling/connecting
assembly (64) coins the stock material {o form the connection.

19.  An apparatus according to any of claims 8-18 wherein the first cutting
element (162, 289) is a first biade.

L I R




further conprising a second notor (57) for powering the cutting assenbly,
wherein the notor (55) is positioned on one side of the form ng assenbly
(52), and wherein the second notor (57) is positioned adjacent the base
plate (43) and thus at substantiall'y the same | evel as the form ng assenbly
(52) and oh the other side of the form ng assenbly (52). 30. A cushioning
dunnage conversion machine as set fogyth in any of clainms 26-29 wherein an
outer side of the base plate (43) fornms a snooth uninterrupted surface. 31

A cushi oni ng dé®naghn aprarmtus aecoring inenkaf claimeiy19 whereinthe eutting ai ns  26- 30
wherein t lgl, d i whi ch
hre mount Aipeang it EpRTRSs o deedh cliihy Simdhtt 0) Mol o 4 Beindirdim )1 €1

cushi oni ngidéwftizgend plate (48)@ndrasljHventiodbe oatleff apening @8any of cl ai ns 26- 31

wherein the form ng assenbly (52) includes a converging chute (92) which is
positi oned adjacent the base plate (43). 33. A cushioni ng dunnage

conversi on macpine Af appbrabies adtording iy clin 2bwhsﬁeiﬂﬁme%d¢harcahmﬁt he form ng

assenbly (52) includes a guide tray (94) directly nmounted on the base plate
(43) and Riesantis ageceshb@E8i ng chute (92) is nounted on the guide tray
(94). 34. A cushioning dunnage conversion machine as set forth in any of
clains 26-33 wherein the base plate (43) is positioned In a substantially
vertical manneR2whefagpparatusasseidogh in claim 21 whgrein the saeond blade(160) 38) to
its downs woul d be substantially vertical and whereby the
first endis{o g@gsﬁggﬁg%?‘i nes either the bottomor top of the cushioning
conver si on nmachi ne.

23. An apparatus according to any of claims 8-22 wherein the first cutting
element (162) Is slidably mounted to the end plate (46).

24.  An apparatus according to any of claims 8-22 wherein the first cutting
element (289) is pivotally mounted to the end plate (48).

25. An apparatus according to any preceding claim wherein the forming
- assembly (52) includes a converging chute (92).

26. A cushioning dunnage conversion machine for converling a sheet-like
stock material (22) into a dunnags product (32), said cushioning dunnage
conversion machine comprising:

a frame (36) including a base plate (43), a first end plate (44) and a second
end plate (46) which define a rectangular envelope, the first end plate (44) defining a
stock inlet opening (47) and extending generally perpendicular from an upstream
end (38) of the base plate (43), the second end plate (46) extending generally
perpendicular from a downstream end (40) of the base plate (43), the orthogonal
dimension of the rectangular envelope defined by the height of the end plates being
substantially less than its cther orthogonal dggr\enéions;

a forming assembly (52), which forms the sheet-like stock materiai (22) into a
strip and which is mounted to the frame and positioned adjacent to the base plate
(43) within the rectangular envelope;

a stock supply assembly (50) which supplies the sheet-like stock material (22)
to the forming assembly (62);

- tom o wseerry Sotmames e = s sens
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35. A cushi oni ng dunnage conversion nmachine as set forth in any of clains
26-33 wherein the base plate (43) is positioned in a substantially
hori.zontal manner whereby an imaginary line through its upstream end (38)
to its downstreamend (40) woul d be substantially horizontal and whereby
the base plate (43) defines either t bottom or top of the cushioning
dunnage conversi on nachi ne. A net hod of manufacturing a dunnage

e M B 4 i S il

cushi oni ngogkBUPPINY assensly (S0) amEWhith is molmEetd wmelad@pésmkemam a'
(22) into a dunnage product (32). 37. Use of the cushioni ng dunnage

conver si &hermmnsyaf&meépn@ to any of claims 26-35 to convert a sheet-like

Syt em conpr | < Hitor (S50 whic BORES e Bl eteinnty (54, BPsotkd AIBSERe .
machi ne ntﬁasu plate (43)within 1Re #6ctahGdlhr eAvalopd ahdahiis atsubtalpdlythe Tants

wherein t he at_ | east one conversion nachine (20) includes a frane (36)

and convéﬁgﬁ'@ﬁﬂ?sm'ﬁgaﬁwbyiﬁz}rﬂmt ed to the frame (36) which convert
sheet-like sto

the at | east ofulCasdmbly el i sl U R iR ecktions K2l oBesred 1
stand ( 3Z2ngflvand Whick imbuntddio thedidme: nounting stand (322, 402, 502)
positions at |east one

27. A cushioning dunnage conversion machine as set forth in claim 26
wherein the motor (55) is positioned on one side of the forming assembly (52).

28. A cushioning dunnage conversion machine as set forth in claim 26 or
claim 27 further comprising a second motor (57) for powering the cutting assembly
(58) which is positioned adjacent the base piate (43) and thus at substantially the

_ "same level as the forming asssmbly (52).

29. A cushioning dunnage conversion machine as set forth in claim 26
further comprising a second motor (57) for powering the cuiting assembly, wherein
the motor (55) is positioned on one side of tha forming assembly (62), and whersin
the second motor (57) is positioned adjacent the base piate (43) and thus at
substantially the same level as the forming assembly (52) and on the other side of
the forming assembly (52). |

30. A cushioning dunnage conversion machine as set forth in any of claims
26-29 wherein an outer side of the base plate (43) forms a smooth uninterrupted
surface.

31. A cushioning dunnage conversion machine as set forth in any of claims
26-30 wherein the pulling assembly (54) includes a set of gears (124/126) which are
mounted to an upstream side of the second end plate (46).
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conversion machine (20) so that the dunnage product is directed towards the
at l'east one packaging site. 39. A packaging system according to claim 38
Whérein the frane (36) of the at | east one conversion machine (20) is
adjustabl e relative to the machi ne nmounting stand (322, 402,502). 40. A
packagi ng system according to claimy39 wherein the frane (36) of the at

| east one conversion nmachine (20) is vertlcally adjustable relative to the

machi ne nmount i stand (322, 402 502) so t the . at le ne con e sion
Tachi ne (20) 1y bk BebiPABiocdieoe cohitgtshdh maghine s SApuRIE ahy pf Sl
packagi nggsy$ W@ré‘iﬁ%é%ﬁ'ﬁir{g%ﬁeﬁiﬁﬂ @)%c)ﬁdéﬁ ﬁfbéﬂvéiﬁﬁfgeéﬁhtéflng M\i@h %36)
of the at | east one conversion nmachine”(20) is angul arl’y adjustable
rel at i ve positionedradiacent the aserjatet(48H (322, 402, 502) so that the at |east

one- conversi on machine (20) may be positioned in a range of angul ar
orientations. 42. A packaging system according to clai.m 41 wherein the

frame (36) of 3de aA cueRRhIrY GUSRIYEETHversiomfAichina #O3et forihnig Wny dhtlaims
adjustable relative to the machi ne nounting stand ‘322 402, 50 léiln@yso that the
j

at | east 26-32 whereinstheforming assenily (53)yncludesoa iou (9)ali raounted

packagi s % e 6B BAEnd RGH sbenelind she 02 b &b pung) o

| east on gbr papensi ng assenbly (326, 406, 506) unattached to the frane
(36) of t at [east one conversion machine (20) and positioned to supply
st ock materl als (22) to its conversion assenblies. 44. A packaging system

according to i m 43, MRRfHd dbiifagd cdrfi@rdio Afachine as set forth In any of claims
26-33 whereln the base plate (43) is positioned In a substantially vertical manner
whereby an imaginary lihe through its upstream end (38) to its downstream end (40)
would be substantially vertical and whereby the first end plate (46) defines either the
bottom or top of the cushioning conversion machine. _

36. A cushioning dunnage conversion machine as set forth in any of claims
26-33 wherein the base plate (43) is positioned in a substantially horizontal manner
whereby an imaginary line through its upstream end (38) to its downsiream end (40)
would be substantially horizontal and where%y the base plate (43) defines either the
bottom or top of the cushioning dunnage conversion machine.

36. A method of manufacturing a dunnage product (32), said method
comprising the steps of:

providing the cushioning dunnage conversion machine set forth in any of
claims 26-35, and

using the cushioning dunnage conversion machine to convert sheet-like stock
material (22) into a dunnage product (32).

"

37. Use of the cushioning dunnage conversion machine according to any
of claims 26-35 to convert a sheet-like stock material (22) into a dunnage product
(32).
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stock-di spensing assenbly-(326,406) is |ocated bel ow the first packagi ng
site. 45. A packagi ng system according to claim44 wherein the at | east
one st ock-di spensing assenbly (326,406) is |ocated underneath the first
packagi ng site. 46. A packagi ng system according to any of clains 43-45
wherein the at | east one stock-di spensing assenbly (328, 406) conprises a
stock supply cart. 47. A packagi ng %ystenlaccording to claim46 wherein

t he stock supply cart _includes bottom r.ect angul ar structure (382) and
si de menbers (éﬁﬁ) ﬁ?ﬁ@f?&i”q %?Omﬁiﬁ'%ttom rectangul ar structure (382)

including rollgrs (%@féaﬂbmﬂidmg't édnviePsibn aiBhise (20), aPhadhine niotmhtingch

of the side nenbers (386) vertical legs (387) extending fromtwo
adj acent corners of stand (322,402,502), and witieast onepackagingSite; whemint i ng arm

(21). 48" "R plckagths ot el aPeBavelshiy 16ohing BOLEokS LoD TaRLAR \ U1
nmachi ne nounting st apgversicn 48sermhbids Q%;iiﬂmﬂtw 1y e frafie (36} Which

(322, 402, 502) and wherein the frame f the at |east one conversion

machi ne i s nounted toonved sheeidike snateriag(22)into sivnnage produgtickagi ng

system accor di to 1. 4 el ' ' 2)
I ncl udes a fl og‘krg sudﬁéﬂ%%ﬁég}]%%%%@ V\qgé@gp?}(c ggé\?‘gég
(322,402) extend upverthbymachine hMutnting stardl(QREM0Z SRY; dAd) . 50. A
packagi ng system accordi ng to any precedi r&)zci ai mwherei n the packagi ng

d
site conprises % corfbeysaciiae mouniing stand; (62,402,582 positionsAtirash e syst em
as set forth in anylgn%ﬁgﬂ%\,#mﬂ@%g%&mgJé%@agﬁg%&awdﬁmkjnes (20)

and a second packaging's Wo pa
towards the at least one packaging site.

38. A packaging system according to claim 38 wherein the frame (36) of
the at least one conversion machine (20) is adjustable relative to the machine
mounting stand (322, 402,502).

40. A packaging systemn according to claim 39 wherein the frame (36) of
the at least one conversion machine (20) is vertically adjustable relstive to the
machine mounting stand (322,402,502) so that the at least one conversion machine
(20) may be positioned in a range of vertical heights.

41. A packaging system according to ciaim 39 or claim 40 wherein the
frame (36) of the at least one conversion machine (20) is angularly adjusiable
relative to the machine mounting stand (322,402,502) so that the at least one
conversion machine (20) may be positioned in a rangs of angular orientations.

42. A packaging system according to ciaim 41 wherein the frame (36) of
the at Jeast one conversion machine (20) is angularly adjustable relative to the
machine mounting stand (322,402,502) so that the at least one conversion machine
(20) may be positioned in either a substantially horizontal or substantially vertical
oﬁenfaﬁon. f
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sites are symmetrically arranged relative to the machi ne nounting stand
(822,-502), and the nmachi ne nmounting stahd-(322,502) is symmetrically
positioning the two conversion nachi nes (20) so that the dunnage product
produced by the respective nachine is directed towards the respective
packagi ng site. 52. A nethod of usi%g the packagi ng system according to
any of the preceding clains to produce a cushi oning product 53. A

cushi Qn: ng dunntdje mmgmgmmm?ngmpmgamam furthest ock
material into sectl S r.oduct ris

2 o m ng CREGRIING a8 Bt 09 Sterh RGeRei0s ASPHIBOLZE 530'53@%@&5193591 sai d
pstr éL%koPé“ﬁ*"?gﬁﬁ*gﬁés*‘ée:‘%?‘ PPepRIOH ek hiie (oof SR Pletideedio RN

t he form rajoels mmteligis (22) to s comtersiontassgnmﬁee.rrbl y (56), |ocated downstream

of the formng assenbly (52), for cutting the strip into sections of a
desired length; characterized in that d. the form ng assenbly (52)

i ncl udes a ChUt#'(QZACwﬁlwéP?gl Rfihg ﬁﬂclamﬂslﬁ%remméw

conver si on machi ne ac 3, mhereln the chute (92 as a
first por tStodt-diapmsmassemuyt(ﬁﬂﬁ@ﬁ).B)lopatedthﬂlow the fiest badkaging isltef i r st
portion, and wherein the chute (92) may be opened when the second portion
is pivoted away fron1the flrst portlon 55 A cushi oni ng dunnage

conver si on machjge aA gt% idhsg & ﬁﬁﬁ%&vﬁé@iﬂ%ﬁ 184sthe
rlse uII|n ass

wherei n the machi ne c enbly (54), |ocated downstream

of the f orsmdgmmg/aﬁﬁ)\bmﬁﬁﬂ(lﬂhisl located undesteath the ficst paekagingsitet he
stock supply assenbly (50) and through the form ng assenbly (52).

48. A packaging system according to any of claims 43-45 wherein the at
least one stock-dispensing assembly (326, 406) comprises a stock supply cart.

47. A packaging system according to claim 46 wherein the stock supply
. cart includes a bottom rectangular structure (382) and side members (386) attached
" thereto, the bottom rectangular structure (382) including roliers (284) attached to its
~ four corners for mobility and each of the side members (386) having vertical legs
(387) extending from two adjacent corners of the bottom rectanguiar structure and a
connecting arm with a recess for cradling a supply rod (72) inserted through a stock
roll (21).

48. A packaging sysiem according to any preceding claim wherein the
machine mounting stand (322,402,602) includes two vertical posts (322,402,502)
and wherein the frame (38) of the at least one conversion machine is mounted to the
veitical posts (322,402,502).

49, A packaging system according to claim 48 wherein the machine
mounting stand (322,402) includes a floor support (330,410) and wherein the two
vertical posts (322,402) extend upwardly from the ficor support (336,410).

50. A packaging system according to any preceding claim wherein the
packaging site comprises a conveyor belt (324,404,504). _—
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56. A method for preparing a machine (20) for producing a dunnage product
fromsheet-like stock material (22) for operation, said nmachine (20)

i n€TUdi ng a form ng assenbly (52) including a chute (92) having a cover
(110),, and*a pulling assenbly (54) for advancing the stock material through
the formng assenbly (52), said netho conprising the steps of: a.
providlng a sheet | i ke stock materi al ?22) b. openi ng the cover (110);

chure (52)"1 o' e BRAbE.BRGF) ds] Saf Y bl i srpiine

110) . oonvers:on machines (20) and a second packaging site; wherein the two packaging
sites are symmetrically arranged relative to the machine mounting stand (322,502),
and the machine mounting stand (322,502) is symmetrically positioning the two
conversion machines (20) so that the dunnage product produced by the respective
‘machine Is directed towards the respective packaging site.

52. A method of using the packaging system according to any of the
preceding claims to produce a cushioning product.

53. A cushioning dunnage conversion machine for converting shest-like

stock material into sections of a dunnage product, said machine comprising:

a. a forming assembly (52) for forming a continuous strip of dunnage from
said sheet-like stock material (22);

b. a stock supply assembly (50) located upstream of the forming
assembly (52) for supplying stock material (22) to the forming
assembly (52);

c. a cuiting assembly (56), located downstream of the forming assembly
(52), for cutting the strip into sections of a desired length;
characterized in that

d. the forming assembly (52) inclufies a chute (92) which may be opened.

54. A cushioning dunnage conversion machine according to claim 53,
wherein the chute (92) has a first portion and a second portion (110) pivotally
attached to the first portion, and wherein the chute (92) may be opened when the
second portion is pivoted away from the first portion.

56. A cushioning dunnage conversion machine according to one of the
preceding claims 63 or 54, wherein the machine comprises a pulling assembly (54),
located downstream of the forming assembly (52), which pulls the stock material
(22) from the stock supply assembly (50) and through the forming assembly (52).
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58.

11
J

A method for preparing a machine (20) for producing a dunnage

product from sheet-like stock material (22) for operation, said machine (20) including
a forming assembly (52) including a chute (92) having a cover (110), and a pulling
assembly (54) for advancing the stock material through the forming assembly (52),
said method comprising the steps of:

a.
b.
c.

providing a sheet-like stock material (22);

opening the cover (110);

manually threading the sheet-like stock material (22) through the chute
(92) to the pulling assembly 954); and

closing sald cover (110).
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