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DOWNSIZED CUSHIONING DUNNAGE CONVERSION 
MACHINE AND PACKAGING SYSTEMS 

EMPLOYING !l!BE SAME 

TECHNICAL FIELD 
This invention relates as indicated to a cushioning dunnage 

conversion machine ·which converts shee~-like stock material, such as 
paper in multi-ply form, into cut sections of relatively low density 
pad-like cushioning dunnage product, and to packaging systems employing 
the same. 

BACKGROUNQ OF THE INVENTION 

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 fill 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 demand, 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. ~his coating prevents the plastic film 
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 lint 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 biodegradable and. 
thus they cannot avoid further multiplying our planet's already 
critical waste disposal problems. The non-biodegradability of these 
packaging materials has become increasingly important in light of many 
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industries adopting more progressive policies in terms of environmental 
responsibility. 

These and other disadvantages of conventional plastic packaging 
materials has made paper protective packaging material a very popular 
alterative. Paper is biodegradable, recyclable and renewable; making · 
it an environmentally responsible choice for conscientious industries. 
Additionally, paper may be safely incinerated by the recipients of the 
products. Furthermore, paper protective packaging material is perfect 
for particle-sensitive merchandise, as its clean dust-free surface is 
resistant to static cling. 

While paper in sheet form could possibly be used as a protective 
packaging material, it is usually preferable to convert the sheets of 
paper into a relatively low density pad-like cushioning dunnage 
prod~ct. 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,SOO; 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. 'l'o this end, the machine includes a frame structure 
including legs for supporting the machine on the packaging site floor. 
'l'he actual embodiments of the machines illustrated in these patents are 
approximately 42 inches (approximately 107 cm.) high, 36 inches 
(approximately 91 cm) 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 frame structure mounting 
arrangement may be compatible and may perhaps be efficient. Hawever, 
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 
whi.ch may be easily positioned in both a horizontal and a vertical 
manner and thereby incorporated into a variety of packaging systems. 
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Due to the increased popularity of paper protective packaging 
t11aterial, oLl)e.r: i111provements or cushioning dunnage conversion machines 
are necessary or at least desirable. For examp~e, because the pulling/ 
connecting assembly is located downstream of the forming assembly, a 

5 new roll of stock must be manually threaded through the various 
compon~nts of the forming assembly before automatic operation of the 
machine may begin. Features which would aid in· the manual threading of 
the machine would be helpful in increasing the operating e~f iciency of 
the packaging system. Additionally, features which would further 

10 promote the cushioning quality of the resulting dunnage product are 
almost always desirable. 

SUMMARY OF 1HE INVENTION 
The present invention provides a cushioning dunnage conversion 

machine for converting sheet-like stock material, such as paper in 
15 multi-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 frame. The machine frame 
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 plate, the pulling/connecting assembly is mounted on an 
upstream side of the second end plate, and the cutting assembly i.s 

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 ~he 

35 same size stock roll and producing the same size cut sections. Because 
of this reduction in size, the machine may be referred to 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 
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manufacturing process is simplified, 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 
assembly for circumferentially constraining the cut sections of the 
pad-like cushioning dunnage product. The assembly is located 
downstream of the cutting assembly and is mounted on a box-like 
extension attached to the downstream end of the machine frame. The 
post-cutting constraining assembly is basically funnel shaped and has 
an upstream converging portion which tapers into a downstream tunnel 
portion. The converc;in9 portion is positioned between the downstream 
frame end plate and the box-like frame extension, while the tunnel 
portion extends through and beyond the frame extension 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. In 
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 packa9~n9 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: 
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Figure 1 is a side view of a cushioning dunnage machine according 

to the present invention, the machine being shown positioned in a 
horizontal manner and loaded with stock material with the external 
housing being removed for clarity of illustration; 

Figure 2 is an opposite side view of the cushioning dunnage 
machine of Figure l; 

Figure 3 is a top plan view of the cushioning dunnage machine of 
Figure l without stock material loaded and as seen along line 3-3 in 
Figure l; 

Figure 4 is an isolated end view of the downstream side of the 
second or downstream frame end plate showing one type of a cutting 
assembly attached thereto, as would be seen along line 4-4 in Figure l; 

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 is 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 a, 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-lO 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 sectional view of the mounting components as seen 
along line 14-14 in Figure 13; 

Figure 15 is a side view of another packaging system according to 
the present invention employing one cushioning dunnage machine 
positioned in a vertical manner; 
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Figure 16 is a front view of the packaging system shown in Figure 

15; 
Figure 17 is a side 

according to the present 
view of yet another packaging system 
invention, this system employing two 

cushioning dunnage machines positioned in a vertical manner and a 
remote stock roll supply assembly; 

Fi~re 18 is an isolated end view of the downstream side of the 
second or downstream frame end plate, similar to that of Figure 4 
except showing another type of a cutting assembly attached thereto; and 

Figure 19 is a plan view of the downstream frame end plate and 
the cutting assembly as seen along line 19-19 in Figure 18. 

DETAILED DESCRIPTION 

Referring now to the drawings in detail and initially to 
Figures 1 through 3, a cushioning dunnage conversion machine according 
to the present invention is indicated generally at 20. In Figures l 
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 equal 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 
l~ density p~d-like product which may be used instead of conventional 
plastic protective packaging material. 

The machine 20 includes a frame, indicated generally at 36, 
having an upstream or "f~ed" 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 
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from the upstream end 38 to the downstream end 40 would be 
substantially horizontal. 

The frame 36 is formed from a base plate 43 and two end plates 44 
and 46. The frame base plate 43 is generally rectangular and extends 
from the upstream end 38 to the downstream end 40 of the frame 36 in a 
generally horizontal plane. Although not perfectly apparent from the 
illustrations, the first or upstream frame end plate 44 may be more 
specifically described as a thin rectangular wall having a rectangular 
stock inlet opening 47 passing therethrough. The second or downstream 
frame end plate 46 is generally rectangular and planar and includes a 
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 l 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. 'l'he 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 so that 
the length of the machine 20 is approximately 56 inches (approximately 
142 cm.); 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 "length" 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 431 

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. 
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 



-8-

forming assembly 52 is located downstream of the stock supply assembly 
50 and is mounted on an intermediate portion of the frame base plate 
43. The gear assembly 54 is located downstream of the forming assembly 
52 and is mounted on an upstream side of the second frame end plate 46. 
on the opposite downstream side of the lrame end plate 46, the cutting 
assembly 56 is mounted. The movable blade of the cutting assembly is 
powered by a motor 57. The motors 55 and 57 are mounted on the frame 
base plate 43 at about the same level as the forming assembly 52 and on 
opposite sides thereof. Finally, the post-cutting constraining 
assembly ~8 is located downstream· of the cutting assembly 56 and is 
mounted on the box-like extension 49. The box-like extension 49 
shields the cutting assembly 56 from outside particles and interference 
during normal operation, however because it is detac~ble 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 packaginq 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 horiz.ontal 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 respect 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 sys~s traditionally dominated by 
plastic protective material, such as those incorporating cqnveyor belts 
which are incompat_ible 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 continuous 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 supp~y assembly SO, and through the 
forming assembly 52. The second function performed by the gear 
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assembly 54 is a "coining" or "connecting" function. The gear assembly 

54 connects the strip by the two opposing gears coining its central 

band passing therethrough to form the coined strip. As the coined 

strip travels downstream from the gear assembly 54, the cutting 

assembly 56 cuts the strip into sections 32 of a desired length. These 

cut sections 32 then travel through the post-cu~tin9 restraining 

assembly 58. 
Turning now to the details of the various assemblies, the stock 

supply assembly 50 includes two . laterally spaced brackets 62. The 

brackets 62 are each generally shaped like a sideways •u" and have two 

legs 64 and 65 extending perpendicularly outward from a flat connecting 

base wall 66. (See ~igures land 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. Bath 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 

includes three horizontally spaced relatively thin 

separating bars 76, 77 and 78. The number of separating 

separator 74 
cylindrical 

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. 

Th& 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 
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the uniform production of cut sections 32 of cushioning dunnage pad 
product. Details of a "roller member" or a "bar member" similar to the 
constant-entry bar 80 are set forth in U.S. Patent No. 4,750,896. 

After the stock material 22 is pulled from the 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 forming assembly 52. 
The forming assembly 52 is the actual "conversion" component of the 
m.achine 20 and includes a three-dimensional bar-like shaping member 90, 
a converging chute 92, a transverse guide structure 93 and a "coining" 
or guide tray 94. The stock material 22 travels between the shaping 
member 90-and the frame base plate 43 until it reaches the guide tray 
94. At this point, the transverse guide structure 93 and the guide 
tray 94 guide the stock material 22 longitudinally 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 di~tal 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 o.s. 
Patent No. 4,750,896. 

The guide tray 94 is directly mo4hted on the fram~ base plate 43; 
while the transverse guide structure 93 and the converging chute 92 are 
mounted on the guide tray 94. The guide tray 94 is trapezoidal in 
shape, as viewed in plan, having a broad upstream side 105 and a 
parallel narrow downstream side 106. The broad side 105 is positioned 
downstream of at least a portion of the shaping member 90. The narrow 
side 106 is positioned adjacent the outlet opening 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 meaiber 90 and downstream slightly 
from the broad side 105 of the guide tray 94. The transverse guide 
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structure 93 is mounted on the guide tray 94 just upstream of the 
entrance mouth of the converging chute 92. The transverse guide 
structure 93 includes rollers 108 rotatably mounted on a thin U-bracket 
109. The distal ends of the U-bracket 109 are secured to the guide 
tray 94. Except for this mounting arrangement, the transverse guide 
structure 93 is similar to the "rollers and wire frame" disclosed in 
u.s. Patent No. 4,750,896. 

With the guide tray 94 and the transverse guide structure 93 

mounted in this manner, the stock material 22 travels over the guide 
tray 94, under the upstream end of the shaping member 90, between the 
rollers 108 of the transverse guide structure 93, and into the 
converging chute 92. The basic cross-sectional geometry and 
functioning of the converging chute 92 is similar to that of the 
converging member described in U.S. Patent No. 4,750,896. However, 
one improvement over the conventional chutes is that a top portion of 
converging chute 92 is foz:med 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 ~he 
machine 20. Because the gear assembly 54 is the "pulling" mechanism in 
the machine, a new roll 21 of stock material 22 must be manual.ly 
threaded through the machine 20 before automatic operation of the 
machine may begin. The pivot cover 110 pllows 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 Figure l would be 
counterclockwise for gear 124. and clockwise for gear 126, the centr~l 
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 
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.the guide tray 94. The gear 124 is fixedly mounted to a shaft 130 
which is rotatively mounted to the upstream side of the frame end plate 
46 by bearing structures 131. A sprocket 132 at one end of· the shaft 
accommodates a chain 133 which connects the shaft 130 to a speed 
reducer 136. The speed reducer 136 acts as an ~nterface between the 
gear assembly 54 and the gear motor 55 for controlling the rate of 
"pulling" of the stock material 22 through the machine 20. As is best 
seen in Figure l, the gear U10tor 55 and the speed reducer 136 are 
mounted on the frame base plate 43 at approximately the same level as 
the forming assembly 52. 

The idler gear 126 is positioned on the opposite side of the 
guide tray 94 and is rotatively mounted on a shaft 140. Shaft brackets 
142 attached to an upstream side of the frame end plate 46 non­
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 drive 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 
assembl.y 56 into cut sections 32 of the desired length. Deta-ils of the 
cutting assembly 56 and the frame end plate 46 may be seen in Figures 
4 and 5 where these components are shown isolated from the rest of the 
machine 20. As is best seen in Figure 4, whic~ 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 "proximal" 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 asseaUbly 56 includes a stationary blade 160 and a 
shear or sliding blade 162, both blades being strategically positioned 
rel.ative to the outlet opening 48. The blades 160 and 162 are the 
actual "cutting" elements of the cutting assembly 56 and coacl: in a 
guillotine fashion to cut the coined strip into the cut sections 32. 
The stationary blade 160 is fixedly (but adjustably) mounted on the 
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frame end plate 46 by a stationary blade clamp 164 and stationary 
support bar 165. The shear blade is slidably mounted on the end plate 

. within cutter guide bars 166. 

The stationary blade clamp 164 is positioned so that the blade 
160 is aligned with the proximal side 154 of the outlet opening 48. 

'l'he cutter guide bars 166 are positioned beyond and parallel to the 
lateral sides 158 of the outlet opening 48. 'l'he bars 16~ ~lso extend 
beyond the proximal and distal sides 154 and 156 of the outlet opening 
48. 'l'his positioning and sizing of the guide bars 166 allows the 
sliding blade 162 to travel from an open position completely clearing 
the outlet opening 48 as shown in Figure 4 to a closed position beyond 
the stationary blade 160. 

The sliding blade 162 is connected to a cutter linkage, indicated 
generally at 170, via a stabilizer bar 172. 'l'he cutter linkage 170 
includes two laterally spaced .arms 174 pivotally connected at 176 to 
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. 'l'he 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. 'l'he arm 184 is also pivotally connected to a drive link 192 

at 190. 
'l'he 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 
disk 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. · 'l'he 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. '?he clutch . assembly is connected to the output shaft of 
cutter motor 57 by an endless drive chain 211. 'l'he clutch assembl.y 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 



-14-

are not exactly aligned. Instead, the sliding blade 162 is offset a 
slight distance downstream from the stationary blade 160 and the 

magnitude of this off setting distance is critical to the operation of 
the cutting assembly 56. If the distance is too great, a "gap" wil.l. be 
created between the blades and the coined strip will not be cut prop­
erly. Xf the distance is too small, the blades may be damaged during 
the cutting process. The dimensional range between a 11too 9reat11 and 

··"too small" setting is about o. oos inches (approximately 127 mm. ) • 
To insure the proper positioning of the bl.ades 160 and 162 

relative to each other; the stationary blade 160 may be mounted to the 
frame end "plate 46 in a manner making manual adjustments possible. One 
such manual manner is shown in Figures 4 and 5 and in further detail in 
Figures 6 and 7. In the illustrated manual mounting arrangement, the 
support bar 165 is sandwiched between the stationary blade 160 and the · 
blade cl.amp 164 and is unadjustabl.y 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 har 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 he 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 fast~ers 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 toget~er. Adjustment screws 
250 extending through inset openings 243 position the moving clamp part 
240 to the mounting clamp parts 242. 
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An adjustment of the moving clamp part 240 results in cor­
responding movement of the stationary blade 160 whereby the cutting 
assembly 56 may be manually adjusted. Because the fasteners 231 
connecting the stationary blade 160 to the moving clamp part 240 extend 
through the enlarged openings 23~ in the blade support bar 165, the 
movement of the clamp part 240 and the stationary blade 160 is limited 
by the size of the openings 232. The slight clearance between the 
fasteners 231 and the openings 232 should therefore be dimensioned to 
allow the necessary adjustments in the range of 0.005 inches (.127 mm.) 
between the stationary blade 160 and the sliding blade 162. 

To lock the fixed blade in the selected "adjusted" position, the 
lock screws 246 are rotated to draw tihe 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 during the shearing action is shown in Figures 
B, 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." Durinq 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 posi.ti.oned 
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 
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fasteners 283, with the brackets being arranged so that the blade 160 
is aligned with the proximal side 154 of the outleL openi~g 48. The 

fasteners 283 extend through aligned openings in the stationary blade 
160, the t®unting bracket wall 266, and the resilient bracket wall 280. 
The aligned openings 284 in the mounting bracket wall 266 are oversized 
or elongated when compared to the fasteners 283 creating a clearance 
between the fasteners 283 and the openings 284. Bushings (not shown) 
may be used lock the stat:f,.onary blade 160 to the resilient angle 

bracket 262. 

The resilient angle bracket 262 ts urged away or downstream from 
the mounting angle bracket 260 and the frame end plate 46 by springs 
285. The springs 285 are supported on screws 286 which are attached at 
one end to the mounting bracket wall 264. The opposite ends of the. 
spring support screws 285 ~end through openings in the resilient 
bracket wall 280 and are oapped 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. 

'l'he stationary 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. ~he 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 
162. 

Another form of a cutting aasembly 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 ref.erence 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 indicated generally at 291 and which includes a cutter 

arm 292. one end of the cutter arm 29·2 is pivotally moum:.ed at a pivot 
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point 294 which is pref eirably positioned near the square notch 150 
located below the offset open s.Lot 152. The .bJ.ade 289 i.s mounted 
adjacent the lower edge of a ~istal part of the cutter arm 292. The 
blade 289 may be mounted to the cutter arm 292 by any su.i.table fashion, 
such as bolts 295. 

The 'cutter arm 292 is in t~rn connected to a motion disk 296 by 
way of a connecting bars 297. More specifically, one end of the 
connecting bar 297 is attached to an intermediate upstream part of ·the 
cutter arm 292 by a bracket 299. The opposite end of the connecting 
bar 297 is attached to a tangential portion of the motion disk 296. 
The operation of the moti~n 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. As the 
motion disk 296 is rotated 180°, the cutter arm 292 is pi~oted 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 therel:>y 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 assemb~y 58 is basically funnel-
shaped and includes an upstream converging portion 
into a downstream rectangular tunnel portion 302. 
portion 300 is located between the downstream frame 

300 which tapers 
The converging 

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 preferably 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 secti.on 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. 
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A cut section 32 emerging from the post-cutting constraining 
asseli".bly 58 may be directed to a desired packing location, the 
conversion of stock material 22 to cut sections 32 of relatively low 
density pad-like cushioning dunnage product now being complete. one 
may appreciate that these cut sections 32 are produced by a machine 20 
Ahich is compatible with both horizontal and vertical positioning. 
other features, such as the pivot cover 110 on the converging chute 92 
and the post-cutting constraining assembly 58 improve the operating 
efficiency of the machine and/or the cushioning quality of the product. 

Turning now to Figures 11-17, va~ious packaging systems employing 
one or more machines 20 are shown. · In the machines 20 shown in these 
systems, the frame 36 is positioned in a substantially vertical manner 
whereby the imaginary longitudinal line 42 drawn from the upstream end 
38 to the downstream end 40 wouid be substantially vertical. Addi­
tionally, the stock supply assembly· 50 includes "L" shaped brackets 
307, instead of the "U" shaped brackets 62 employed in the machine 
illustrated in Figl1res 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 unne~essary. However, "U" shaped brackets could 
be used in a vertically mounted machine and the stock roll 21 could be 
mounted in the manner shown i.n Figures 1-3. Addi.tionally, even if the 
stock roll 21 was mounted re:note from the machine 20, "U" shaped 
brackets could still be used by mounting a ~econd 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 Fi.gures 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 end 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 also be noted that the machines 
20 illustrated in these systems incl.ude a cover 310 removably placed on 
the machine t~ 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. T~e longitudinal side 
312 is positioned parallel to the frame ba-.e plate 43 and extends 
between the distal sides of the frame end plates (4 and 46. The 
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transverse sides 314, which project perpendicularly from opposite edges 
of the longitudinal side 312, extend between the lateral sides of the 
frame end plates 44 and 46. Aside from these differences, however, the 
machine 20 employed in the packaging systems shown in Figures 11-17 may 
be mechanically and structurally identical to the machine 20 
illustrated in Figures 1-10 and described above. 

Addressing now the particular packaging systems, one packaging 
system 320 according to the present invention is shot.:nl in Figu~es 11 
and 12. The packaging system 320 employs two cushioning dunnage 
machines 20 orientated so that their upstream ends are positioned above 
their downstre8:R' ends. The system 320 also includes a machine mounting 
stand 322 for mounting the.machines 20 in the desired orientation, a 
packaging surf ace 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 intp 
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 frem 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 ~22 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 rectangular 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. As is 
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best seen in Figure 12, the vertical posts 332, the lower cross bar 336 
and the top cross bar 350 together define a rectangular open space 353 
in a substantially vertical plane between the machines 20. 

The machines 20 are mounted on the vertical posts 332 by sliders, 
indicated generally at 360, whereby the machines may be vertically 
adjusted on the machine mounting stand 322. In this manner, the 
packaging system 320 may be modified to accommodate conveyor belts of 

. various heights, different shaped shipping cases and/or diverse density 
cushioning products. A cable (not shown), which is connected to a 
winch 361 and pulleys 362 and 363, controls the position of the sliders 
360 on the vertical posts 332. The winch 361 is mounted on one of the 
vertical posts 332 at floor level for .convenient access while the 
pulleys 362 and 363 are positioned at the top ends of the vertical 
posts 332. The vertical positioning of the machines 20 may be adjusted 
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 
Figures 13 and 14. In 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 
side of the channel 364, ~bile each of the other walls 367 extends 
outwardly therefrom in opposite directions. 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 acconunodate 
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 
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a machine mount 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 semi-circular array of 
openings 378 through 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 embodiment, the spring plunger 
379 is inserted through the central opening 378, thus positioning the 
machine in an almost exact vertical manner. However, the sprin:g 
plunger 379 may. be removed to allow the stop plate and machine 20 to be 
pivoted about pivot fastener 381. The spring plunger may then be 
selectively inserted through any of the offset openings 378 aligned 
therewith whereby the stop plate 375 and the attached machine would be 
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 l.ocated 
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 ~upply rod 72 
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extending through the hollow tube 29 of the stock roll 21 may be 
cradled. During operation of the machine 20, the stock material 22 
will be pulled by the gear assembly 54 from the stock roll 21 through 
the open space 353 between the machines 20 to the stock supply assembly 

50 located at the top of the machine. 
To guide the stock material in its upward path to the stock 

supply assembly SO, the cart 326 includes a deflector 390 and a guiding 
rod 392. The deflector 390 is attached to and extends between an 
intermediate portion of two adjacent vertical legs 387 which are not 
part of the same "H" shaped side member 386. The deflector 390 is 
shaped basically like a prism and has an upwardly sloping side 394 
positioned adjacent to the stock roll 21. The guiding rod 392 is 
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 l.ower cross bar 336 of the machine mounting stand 322. :tn 
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 SO, through the forming assembly 52, the gear 
assembly 54 and the cutting asseml;>ly 56 to be converted into cut 
sections 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 packaging 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 includes a machine mounting stand 402 for mounting the 
machine 20 in this orientation, a packaging surf ace 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 392. The conveyor belt 404 is likewise similar to the 
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conveyor belts 324 of system 320 except that conveyor belt 404 is sup­
ported, at least in part, by the machine mounting stand 402. 

The components are arranged so that the stock material 22 passes 
from the roll 21 slightly downwardly to the constant-entry bar 80 and 
then continues upwardly through the sheet separator 74 and the rest of 
the machine. The machine mounting stand 402 includes a floor support 
410 and two vertical posts.412 extending therefrom. The floor support 
410 is generally "U" shaped and has two side members 416 extending 
perpendicularly from a connecting cross bar 418. The cross bar 418 is 
positioned parallel to the flow direction of the conveyor belt 404, 

however it is offset from the conveyor belt 404 in one direction, this 
direction being to the left in Figure 15. Leveling feet 420 may be 

provided on the two ends of each of the side members 416 for adjustment 
purposes. The side members 416 and the cross 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 SO. 

The machine 20 is again selectively slid·ably 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 
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plunger 379 would pass though the larger central hole 374 in the wall 
367 of the right-hand b~acket 365 and through one of the openings 378 

in the circular array. 
The machine mounting stand 402 further includes a conveyor 

support 440 on which the conveyor belt 404 is at least partially 
supported. The conveyor support 440 includes two vertical bars 442 
attached to the distal ends of the side members 416 by L-braces 444; 
two horizontal bars 446 connected to an intermediate portion of the 
vertical posts 412 by T-braces 450; and a third horizontal bar 452 
connected to the first and second horizontal bars 446 by the T-braces 
455. The conveyor belt 404 rests on the horizonal bars 446 and 452 and 
is thereby positioned beneath the pad chute 460. Cut sections 32 will 
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. First, 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 vertical 
wall with one of the machines 20 mounted on each side. Additionally, 
instead of conveyor belts, the system 500 haiii non-mov.:i..ng 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. 

The stock supply structure 506 includes two parallel vertical 
beams 510 of about the same height as the mounting stand 502 and 
positioned remote therefrom. An 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. In 
the illustrated embodiment, the machines 20 are loaded with stock 
material 22 fro~ 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. 
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The dispensers 512 and 514 are essentially identical and each is 

comprised of two side members 516, one side member being 

perpendicularly secured to each of the vertical beams 510. The distal 

end of each of the side members 516 includes a recess 518 for cradling 

the supply rod 72, whereby each dispenser holds two stock rolls 21. 

The dispensers further include two limit switches 520, one for each of 

the rolls. A tape container 522 for a roll of tape 524 may be con­

veniently secured between the upper dispenser 512 and the lower 

dispenser 514. 

The stock supply structure 506 further includes two horizontal 

beams 526, each beam 526 connecting the top end of one of the vertical 

beams 510 to the top end of the machine 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 rods 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 corner, 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 alLgn the stock material from the right hand 

stock roll w.i.th 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 SO. 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. 
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The stock material 22 then passes through the sheet separator 74 
and so forth through the machine 20 where it is converted into cu-c 
sections 32 of a desired length. The cut sections 32 then exit the 
machine through the post-cutting constraining assembly 58 and drop 
downwardly. Deflectors 540 may be strategical.ly mounted on the machine 
mounting stand 502 to urge the cut sections 32 towards the proper part 
of the mounting stand 502. The deflectors 540 are shaped general.ly 
like a prism having an outwardly sloping wall 542, the slope and the 
length of the wall 542 being determinative of where the cut sections 32 
will drop ~n the packing stations 504. 

One may appreciate that packaging systems according to the 
present invention may be _incorporated into and/or initiated at a 
multitude of packaging ~ites. 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 peanut~. 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 i.s 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. 
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CLAIMS 

Having thus described the preferred embodiments, the invention is now 
claimed to be: 
1. A cushioning dunnage conversion machine for converting sheet-

. like stock material, such as paper in multi-ply form, into cut sectj.ons 
of relatively low density pad-like cushioning dunnage product, said 
machine comprising a frame including a frame base plate having an 

upstream end and a downstream end, a first upstream frame end plate, 
and a second downstream frame end plate; a forming assembly for causing 
inward rolling of the lateral edges of such sheet-like material into a 
general.1.y spiral-l.i.ke form whereby a continuous unconnected strip 
having two lateral·pillow-like·portions separated by a thin c~ntral 
band· is formed; a stock supply assembly, located upstream of sai.d 
foxming assembly for supplying such stock material to sai.d 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 strJ.p 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 cuttJ.ng 
assembl.y, J.ocated downstream of said pull.ing/connecting assembly, for 
Cllt£ing such coined strip into cut sections of a desired l.ength, said 
machine being characterized by: 

said first upstream frame end plate extending. generally 

pexpendicularly from saJ.d upstream end of said frame base plate and 
said 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 pl.ate; 

said forming assembly being mounted on said base frame plate inter­
mediate said upstream end and said downstream end; 

sai.d stock suppl.y assembly being mounted on said first frame end 
plate; 

said pul.ling/c:onnecting assembly being mounted on an upstream side of 
said second frame end plate; and 

said cutting assembl.y 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 piate 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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second motor for powering said cutting assembly and wherein both of 
said motors are mounted on said frame base plate at substantially the 
same level as said forming assembly. 

5. A conversion machine as set forth in claim 1 wherein said 
cutting assembly includes a stationary blade and a sliding blade which 
coact in a guillotine fashion to cut such coined strip into such cut 
sections. 

6. A conversion machine as set forth in claim 5 wherein: 
said second downstream frame end plate has an outlet opening 

dimensioned to· allow such coined strip to pass from the upstream side 
of said second frame end plate to the downstream side of said second 
frame end plate; 

said outlet opening has a proximal side, a distal side and two lateral 
·) 

sides; 
said stationary blade is f ixed~y mounted on the. downstrecµn side of 

said second f ram.e end plate and is aligned with said proximal side of 
said outlet opening; n • 

said sliding blade is slidably 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 outl.et opening ~d also ext~nd beyond said distal 
si.de and said proximal side of said outl.et opening whereby said sliding - ~ 

blade may travel from an open position completely clearing said outlet 
opening to a closed position beyond said stationary blade. 

1. 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 assembl.y; 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 cutter 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 motion disk and connected to said clutch 

assembly. 
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9. A conversion machine as set forth in claim 8 wherein said sliding 
blade is offset a slight distance from said stationary blade and said 
cutting assembly further includes manual adjustmen~ assembly for 

manually adjusting said slight distance. 

10. A conversion machine as set forth in Qlaim 8 wherein said 
sliding blade is offset a slight distance from said stationary blade 
and said cutting assembl.y further includes automatic adjustment 
assembly for automatically adjusting said stationary blade so that it 
is.offset a slight distance from said sliding blade. 

11. A cushioning d•tnnage conversion machine for converting sheet­
l.ike stock material., such as paper in multi-ply form, into cut sections ... 
of relatively low density pad-like cushioning dunnage product, said 

machine comprising a frame ha~ing 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-1.ike material in a generally spiral-like form 
whereby a continuous unconnected strip having two latr al pillow-l.ike 
portions separated by a central band is formed; a stock suppl.y 
assembly, mounted on said frame upstream of said forming assembly~ for 
suppl.ying such stock material to said forming assembly; and a 
pu1lin~.~onnecting assembly, mounted on said frame downstream of said 
forming assembly, for pulling such stock material from said stock 
supply assembly through said f~rming assembly and for connecting such 
continuous unconnected strip along such central. band whereby a coined 
strip of pad-like cushioning dunnage product is formed1 and a cutting 
assemb1y, mounted on said frame downstre~ of said pulling/connecting 
assembly, for cutting such coined strip into cut sections of a desired 
length; said machine characterized by: 

a post-cutting constraining assembl~, mounted on said frame downstream 
of said _cutting assembly, for circumferentially constraining such cut 
sections and thereby £mproving their cushioning quality. 

12. A conversion machine as set forth in cl.aim ll. wherein said post­

cutting constraining assemllly 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 £rame 
~ncludes a rectangular box extension attached to said downstream end 
and said post-cutting constraining assembly is mounted on said 
extension. 
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14. A cushioning dunna9e conversion machine for cpnverting 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 
1ateral edges of such sheet-like material into a generally spira1-l.ike 
form whereby a continuous unconnected strip having two lateral pillow­
like portions separated by a · thin central band is formed; a stock 
supply assembly, mounted on sai.d frame upstream of said foJ:ming 
assembly, for supplying such stock material to said foJ:ming assembly; 
and 

a pulling/conneot.i.ng assembl.y, mounted on sa.J.d frame downstream of 
said forming assembly, for pulling such stock material from said stock 
supply assembly and through said forming assembly and for connecting 

•) 

such continuous unconnected strip along such central band whereby a 
coined strip of pad-1.UCe cushioning dunnage product is formed; said 
machine characterized by: 

said forming assembly including a converging chute having a first 
portion and a second portion piv9tally attached to said first portion 
whereby said chute may be opet?-ed for initial manual threading of the 
machine and clos~d for normal automatic operation. 

15. A cushioning dunnage conversion machine for converting sheet­
like stock material, such as paP!!r in multi-ply form, into a coined 
strip of relatively low density pad-like cushioning dunnage product,' 
said machine comprising a a frame having an upstream end and a 
downstream Gnd; a foJ:ming assembly, mounted on said frame intermediate 
said upstream end and said downstream end, for causing i.nward ro1ling 
of the lateral edges of such sheet-like material into a generally 
spiral-like form whereby a con~inuous unconnected strip having lateral 
p.f.11ow-like portions separated by a thJ.n central band is formed; a 
stock supply asaemb1y, 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 a~sembly 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 
substant~ally vertical manner whereby an imaginery line through said 
upstream end to said downstream end would be substantially vertical. 
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16. A conversi.on machi.ne as set forth in claim 15 wherein said 

upstream end is positioned above said downstream end. 

17. A convers.i.on machine as set forth in claim 15 wherein said 

downstream end is positioned above said upstream end. 

18. A packaging system, comprising: 

at least one cushioning dunnage conversion machine for converting 

sheet-like stock material, such as paper in multi-ply form, into cut 

sections of rel.atively low density pad-l.ike cushioning dunnage product, 

said machine including: 
a frame including a frame baae plate having an upstream 

end and a downstream end, a ·first upatream frame end plate 
extending genera11y perpendicularly from said upstream end of 

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 
pl.ate; 

forming assembly, mounted on said frame base plate 

intermediate said upstream end and said downstream end, for 
causing inward rolling of the l.ateral edges of such sheet-like 
material. into a generall.y 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 sa.id forming 
assembly and mounted on said first frame end plate, for 

supplying such stock material to said fo:cming assembly; 

a pul.ling/connecting assembly, located downstream of said 
forming assembly and mounted on an upstream side of said second 

£rame end pl.ate, for pull.ing such stock material from said stock 
feeding assembl.y and through said forming assembl.y 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 cµtting assembly 1 mounted on an opposite downstream side 

of said second frame end plate and thereby being located 
downstream of said pull.ing/connecting assembly, for cutting such 

coined strip into cut sections of a desired J.engt_h; 

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 
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at least one machine mounting assembly for mounting said frame in a 
substantially vertical manner whereby an imaginary line through said 
upstream end to said downstream end would be substantially vertical. 

19. A p~ckaging system as set forth in claim 18 wherein said stock. 
dispensing assembly includes a stock supply cart including bottom 
rollers whereby said cart is mobile and may be conveniently rolled from 
one location to another for loading/unloading purposes. 

20. A packaging system as set forth in claim 18 wherein said 
packaging surface includes a conveyor belt. 

21. A packaging system as set forth in claim 18 wherein said 
packaging system comprises two machines an~ 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 coi.ned 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 pul.ling 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 

assembly and the converging chute to the pulling assembly; and 
closing said pivo~ 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: 
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an end plate; 
a first blade mounted on said end plate; 
a second blade also mounted on said end plate and posi.tioned to coact 

with said first blade to cut such coined strip into· cut sections; 
a motor for powering said cutting assembly; 
a cutter linkage connected to at least one of said blades; 
a drive linkage pivotally connected to said cutter linkage;_ 
a motion disk connected to said drive linkage; and 
a shaft connecting said motion disk to said motor. 

25. A cutting assembly as set forth in claim 24 wherein first blade 
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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