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to cushion the item during the shipping process. Some conventional protective packaging
materials are plastic foam peanuts and plastic bubble pack. While these conventional

10 plastic materials seem to perform adequately as cushioning products, they are not without
| -disadvantages. Perhaps the most serious dr’aWback of plastic bubble wrap and/or plastic
foam peanuts is their effect on our environment. Quite simply, these plastic packaging B
materials are not biodegradable and thus they cannot avoid further ml.iltiplying our planet’s
already critical waste disposal problems. The non-biodegradability of these packaging

15 materials has become increasingly important in light of many industries adopting more

progressive policies in terms of environmental responsibility. _

" The foregoing ahd other disadvantages of conventional plastic packaging materials
have made paper protective packaging material a very popular alternative. Paper is
biodegradable; recyclable and renewable, making it an environmentally responsible choice

20 for conscientious industries. Furthermore, paper protective dunnage material is particularly

advantageous for use with 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 pad-like or other

25 relatively low density dunnage product. This conversion may be accomplished by a

cushioning conversion machine, such as those disclosed in commonly assigned U.S. Patent
Nos. 4,968,291 and 5,123,889. The therein disclosed cushioning conversion machines
convert sheet-like stock material, such as paper in muiti-ply form, into a pad-like dunnage
produ'ét having longitudinally'extending pillow-like portions that are connected together

30 along a stitched central portion of the product. The stock material preferably consists of

three superimposed webs or layers of biodegrédable, recyclable and reusable thirty-pound
Kraft paper rolled onto a hollow cylindrical tube. A thirty-inch wide roll of this paper,
which is approximately 450 feet long, will weigh about 35 pounds and will provide
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t hi Hfofslmbr tackines WhicH cambe epapamically used to produce the same pad as such

earlier machines in low volume situations, e.g., a machine that is cost competitive with
15 prior art low volume dunnage practices such as loose fill dispensed from an overhead bag
or manually crumpled paper f;om a roll or newsprint. Additionally or alternatively, a
specific need exists for more lighter and portable machines, ﬁ_s well as improvements more
generally providing for improved performance, lower cost, easier maintenance and repair,
etc. - | o
20 The present invention provides a novel dunnagefcreating: machine and related
méthodology characterized by various features including, inter alia, a modular construction
for flexible usage, easier access to. interior compo_nénts-. and a low cbst_ ‘cutting a_s_semblv
including a unitized blade assembly, a manually powered feeding and cutting niechat_iism, a
. new form of shaping and forming assembly, and an interlock mechanism. The features of
25 the invention may be individually or collectively used in dunnage-creating machines of
various types, although they lend themselves particularly to the provision: of relatively
lightweight and portable machines which can be economically used to produce. the same
pad as the above mentioned earlier machines in low volume situations, including in
particular a machine that is cost competitiye with prior art low volume dunnage practices
30 such as Io_ose: fill dispensed. from an overhead bag or manually crumpled paper from a roll
or newsprint. Various aspects of the invention are hereinafter summarized and more fully
described below. | .
According to one aspect of the invention, a cushioning conversion machine for
converting sheet-like material into a relatively low density cushioning dunnage product
35 comprises first and second units having separate hohsings. The first unit includes in the
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Ina preferred embodiment, the first and second units may be arranged in plural
' relatwe posrtlonal relationships, and the housrngs thereof may be detachably

interconnected. The housings of the first and second units may have respective coplanar

10- bottom supports for resting atop a support surface, or in an alternative arrangement one of
the first and second units may be supported by wheels for movement towards and away
from the other unit. In the latter case, cooperative guide members on the housings of the
first and second units may be provided ‘fer relatively positioning the first and second units
when brought together; in either case, the first and second units may be oriented

15 vertically, horizontally or otherwise. The second unit may include a frame and an outer
shell enclosing the frame, the latter including an exit chute for guided and constrained
passage of the dunnage product out of the second unit. |

As is also preferred, a manually releasable connection is provrded between said first
and second units, as in the form of a slip fit connection. The slrp fit connection holds the

20 units together against separation in a Iongitudinal direction while permitting separation in a
transverse direction. The slnp fit connection includes a flange on one of the units and a

~ slot on the other of the units for slidably receiving the flange, and preferably a manually
releasable locking device, such as a thumb screw or the like, is provided to lock the units
together against separatlon in said transverse direction. |

25 According to another aspect of the invention, a cushioning cenversnon machine for
convertlng sheet-llke material into a relatively low density cushioning dunnage product
comprises a shapmg member over which the sheet-like stock material i is drawn to form the
stock material into a three-dimensionel shape, a feed mechanism for drawing the stock
material over the shaping member, and an outer shell forming interiorly thereof a_

30 converging chute cooperative with the shaping member to roll the edges of the stock
material to form lateral pillow-like portions. The shell includes a base portion and a
removable cover portion, and preferably, the shaping member is carried by the removable cover.

In a preferred embodiment, adapted for use with stock material having muitiple
plies; the base portion of the outer shell has laterally spaced apart side walls, and a
35 plurality of separator members are mounted to and extend between the side walls for use
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particular a machine that is cost conpetit
dunn&yidesframeiandsa pair of relatlvely movable blades mounted on the guide frame for relative

movement towards and away from one another, and the gunde frame is removably
15 mounted to the machine mdependently of the operator assembly whereby the blade
assembly can be removed wnthout havmg to remove the operator assembly.

In a preferred embodlment, the operator assembly mcludes a handle member
movable in a first direction to move the blades together and in a second direction to move
the blades apart. The operator assembly further'includes at Ieast one slotted crank

20 connected to the handle for rotation in opposite directions _.in response to movement of the
handle in the first and second directions, respectively, The blades include at least one
moving blade mounted. on the guide frame for movement towards' and away from the other
blade, and a pin is connected ‘to the moving blade and engaged in a slot in the slotted
crank for movement of the movang biade in response_to rotation of the slotted crank. The

25 slot in the slotted crank is open 'ended to permit rernoval of the pin ina d.irect.ion parallel to
the slot when the blade assembly is removed from the machine. The siotted crank is
connected to a crank shaft and the handle is connectable to the crank shaft at any one of
plural mounting positions. , .

As is preferred the handle is movable in sald second dlrectlon to-a feed pOSItlon at

30 which said blades are relatively moved apart sufflclently to permit passage of the dunnage
product therebetween and in said first direction to a cut complete position suffnclent to cut
the dunnage product to form a cut plece The feed mechanlsm mcludes at least one
rotatable member for engaging. and advanclng the stock material, a drive motor for dnvmg
the rotatable member, and a control member operatively connected to the drive motor for

35 controlling energiz_ation_ and de-energ_ization _ot the drive motor. The control mernber is
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comprises a guide frame and a pair of blades mounted for relative movement on the guide
frame. The guide frame includes a moving blade carriage and a guide for guiding'
transverse movement of the moving blade carriage, and the moving blade carriage
includes, preferably at each end thereof, a cam pin engageable in a slot of a slotted crank
and cooperative therewith to effect movement of the moving biade carriage in response to
movement of the siotted crank.

The invention also provides a stitching assembly adapted for use in a cushioning
conversion machine which converts sheet-like material into. a relatively low density .
cushioning dunnage product. The stitching assembly comprises a frame, a pair of shafts
mounted to the frame with at least one of the shafts being movable transversely towards
and 'away from the other shaft, a pair of rotatable, toothed-wheel gear members carried for
rotation of the shafts and adapted to be disposed in meshéd condition for coining the
sheet-like méterial as the latter passes between the mefnbers, and at least one spring
biasing means operative on the one shaft for urging the shaft and the gear member carried
thereon towards the other shaft and gear member resiliently to hold the gear members in

. meshed relationship with the sheet-like material therebetween. The spring biasing means

- 25

includes a tie member extending transversely with respect to the one shaft and being
anchored at one end to a fixed support on the frame, an adjustable stop on the tie member
and adjustable along the length thereof towards and away from the one sk:‘t, and a spring
member interposed between the one shaft and adjustabie stop for resiliently biasing the

~ one shaft towards the other shaft.

30

35

In a preferred embodiment, the one shaft has an aperture through which the tie
member extends, and the spring member includes a coil spring supported on the tie
member. Preferably, a pair of spring biasing means are provided at opposite ends of the
one shaft, the frame includes laterally spaced apart side members between which the
_shafts extend, and the tie members of the pair of spring biasing means are anchored to the
frame by laterally spaced apa'rt brackets affixed to the side members, respectively.

According to still another embodiment of the invention, a cushioning conversion
machine for converting sheet-like material into a relatively low density cushioning dunnage

product comprises a shaping member over which the sheet-like stock material is drawn to
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position to the second position to move the blades apart. A first gear is connected to the
15 one rotatable member and a second gear is connected to the operator member, this second
gear having a toothed segment for 'meshing With the first gear during movement of the
operator between the first and second positions and an untoothed sé&'me’nt for passing
over the teeth of the first gear during movement of the operator member between the first
and third positions. A one-way clutch device preferably connects the first gear to the
20 rotatable member. ' '

* According to yet another aspect of the invention, a cushioning conversion machine
for converting sheet-like material into a relatively low density cus.hion'ih'g dunnage product
comprises a shaping member over which the sheet-like stock material is drawn to form the
stock material into a three-dimensional shape, a feed mechanism for drawing the stock

25 material over the shaping member, a converging chute cooperative ‘with the shaping
member to roll the edges of the stock material to form lateral pillow-like portions, and a
forming member having a U-shape with a first leg attached to a top wall of the chute and a
second leg extending into the chute generally parallel with a bottom wall of the chute. In a
preferred embodiment, the base of the U-shape forming member is cufved and merges

30 tangentially with the second leg forwardly of the converging chute. The forming member
may also be of uniform width, and an adjustment device may be provided for adjusting the
spacing between the second leg and the bottom wall of the converging chute. The
adjustment device preferably is connected between the first and second legs. As is also
preferred, top and bottom walls of the converging chuteé are generally planar and the

35 converging chute has outwardly bowed side walls extending between the top and bottom
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hi ngedl y base mcludes laterally spaced apart supports for supporting the ends of a holder for a roll
of stock material. In a preferred embodiment, the vertical support and base are

10 interconnected by telescoping members, the telescoping members being interengaged with
a slip fit whereby the base can be easily separated from the verticai support without
disassembly of the machine from the support. Preferably the base is formed by a pair of _
laterally spaced apart feet each conneétéd to the vertical support by telescoping members,
the telescoping members Seing interengaged with a slip fit whereby the foot can be easily

15 separated from the vertical support, and each f'oo_t including a respective one of the
laterally spaced apart supports. '

According to yet another aspect of the invention, there is provided in combination a
cushioning conversion machine for converting sheet-like material into a relatively low
density cushioning dunnage product, and suppoft for hoiding the machine, the machine

20 and support having cooperating hooks and catches which hold the machine to thé support.
In a preferred embodiment, the hooks and catches, which may include mating pegs and
keyholes, are disengagable upon relative movement of the machine éhq support in a first
direction for removal of the machine from the stand, and a releasable locking device is
provided to prevent such relative movement of the machine and support. The reléasable

25 locking device preferably is manually releasable without the aid of a tool.

Further in accordance with a'pre"fe'r'red embodiment, the support comprises a frame
to which the machine is mounted and a bﬁse for résting atop a horizontal surface. The
base includeé laterally spaced apart subport members for supporting the ends of a holder
for a roll of stock material. The base rha'y be connected to the frame by siiding telescoping

30 members which permit removal of the base from thé frame and its replacement by a
hanger including laterally spaced apaft" supports for supporting the ends of a holder for a
roll of stock material, whereby the machine can be supported, for example, atop‘a table in
a horizontal orientation, preferably with the frame being equipped with non-skid devices
such as.suction cups for holding the frame to the table top.
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oper agf fig uppoRt! ?vﬂﬂ; BEERbY, thIhﬁaQ‘L ;b%glimfr%frbnlCJhch%%Pﬁg in &aagl%ye

frame and a pair rel atlvely nova unt-ed on
for rlseamporer by the eaoperating henksrans eatd\m fmeonen panticulariy, the f.ramhd he

Oy <sdcoRTurkeS (B st TRy Bt EAIRIREILE Frd P BV 20 Bhasthci 4
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move for convérting|sheeslikepmaterialinto apelatively lawsdamsity cshibhing dunhyé prodict! east
i ecySthprtes ¥ Rithef fhrobifl] WILEShd Phdspich 3k mbRial 8 eBnitacl o foblrhan
secorstock rratemajmtp a tpedimersional Shape;|adided mevhanidm fir ddvastingtRe stock
‘material through the former; a cutting assembly for cuttin_g the cushioning' dunnage product
15 into cut sections, the'cutting assembly including at least one blade movable from a first
position that permits ad\rancement of the stock material through a cutting zone to a second
position for cutting the cushioning_ dunnage product in the cutting zone; and a stop
member movable between an enablihg position which permits movement of the blade from
the frrst position to the second position and a drsabllng position which prevents movement
20 of the blade from the first posltron to the second posrtlon. Ina preferred embodlment, the
cuttlng assembly includes an actuator member operatively connected to the one blade such-
that movement of the actuator member from a third posltlon toa fourth position in a blade
'actuatmg direction moves the blade from the first posrtlon to the second position, and the
stop member is mounted m the machine for movement between an ambush position which
25 permits movement of the actuator member from the third position to the fourth position
and an interference position which blocks movement of the actuator member from the thrrd'
position to the fourth position. Asis preferred, the stop me_mber. includes a pin mounted in
the machine for axial movement bétween the enabling and disabling positions and the pin
is blased toward the enabllng position. Plural stop surfaces are spaced apart along the axis
30 of the prn, and the pin has a transaxlally axtendlng abutment surface selectively
engageable with the stop surfaces for defining plural axlally dlsplaced positions of the pin,
with at least one of the positions corresponding to the enabling position of the stop
member and another of the positions corresponding to the disabling position of the stop
. member.



novi ng bl ade nounted on the guide frane for novenent towards and away from
~the other bl ade, and a pin is connected to the noving bl ade and
~engaged i n w096/03273n the slotted crank for novement of POBURSISNRTS

bl ade in response to rotation of the slotted crank. The 25 slot in the
. slotted crank is open ended to permt re al of the pinin a direction
. parallel to the sl ot when the bl ade assenbly is renoved fromthe

~machine. The Sllr?fat:@&dﬁﬁ@en{fvdhsanother a“s‘aaaesmfé ihferitioR! aruﬁsﬁiaai‘nb Gotbetdich
- handl e is connectable to the crank shaft_ at anéaone of | ural nmounting

- posi ti ons machine for convertigg silem—wemﬁwla' e aslativelyilew fensity susmoelas lunnage
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t her ebet wéenm stmjsmkmtenah int a ghreewimensienal ghape: a-teediraechapiss foradvancing
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35 control erglza I"onan energlzat ve nD
control masmnblvsncludes a pair of crirkspepativ@ly engagmg opposite ends of the blade
PCT/ US95/ 09s287nA\'bly sucn that rotation of the cranks effects movement of the one movable blade, and
10 a handle havmg opposite ends each operatively connected to a respectlve one of the
cranks for rotatlng the cranks upon movement of the handle. At least one end of the
handle is adjustable relative to the respective crank whereby the operator assembly can be.
aligned with the blade assembly.. In a oreferred embodiment, each end of the handle is
rotationally adjustable relative to the respective crank. More particularly, the cranks are
15 seoured to respective axially aligned pivot shafts for rotation therewith. The handle_ has at
each end thereof a mount for attachment to a hub on a respective pivot shaft, and at least
one fastener is used for securing the mount to the hub, the fastener passing through an
-aperture in one of the mount and hub, and the'aperture being circumferentially elongated
relative to the axis of the respeotive pivot shaft to provide for rotational adjustment of the
20 handle relative to the crank. '
Aocordmg to still another aspect of the invention, a cushlonlng conversion machme
for convertlng sheet-like m_atenal into a re_Iatlver low density cushioning dunnage product
comprises first and second units"having separate housings each containing_ respective
assemblies cooperative to convert the sheet-like material into a relatively low density, three
25 dimensional cushioning dunnage product, the hou'sings. of the first and second units |
respectively having an outlet ooening and an inlet opening relatively positionable with
respect to one another to provide a pathway for transfer of the sheet-like material from the
first unit to the second unit, and wherem the first and second units have a slip fit
connection between the first and second units, the slip fit connection holding the units
- 30 together agamst separatlon ina Iongltudlnal dlrectlon ‘while permitting separation in a
transverse direction. In a preferred embodiment, the slip fit connection includes a flange
" on one of the units and a slot on the other of the units for slld_ably receiving the flange.
Preferably, the other of the units inoiudes a back plate and an outer shell having a back

wall forming the slot with the back plate.



5 functionally rel ated to the handl e such that novement of the handle ’

in the wgogmshysi rection to the feed position effect I on of
the drive rm%o?l and novenent of the handle in t he f?r’si{h% ?{ i on
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provi des a bl ade assenbly for use in 30 cushi oning conversion 5 machine to
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coi ni ng
upwardly opening slot for receiving the end of a holder for a roll of the sheet-like matenal

In accordance with another aspect of the invention, there is provrded in
combnnatlon, a cushlomng conversion machlne for convertmg sheet-like material mto a
relatively low density cushronlng dunnage product and a stand for holdmg the machine

156 upright. The machine and stand have a major transverse plane passlng through the center
of gravity of the machlne and stand and the stand has a bottom surface for resting atop a
honzontal surface and defrmng therewnth a support plane. The stand also includes at Ieast

- one roller upwardly offset from the support plane and horlzontally offset from the
transverse plane, and there is provrded a pnvot for engagmg the horrzontal surface to form

20 a fulcrum about which the machine and base may be rocked |n the direction of the
horizontal offset of the one roller. The roller i is so posltloned to engage the horizontal
support surface before the center of gravity of the machlne and stand has been rotated
20° beyond a vertrcal plane mtersectlng the fulcrum pornt, whereby upon engagement of
the roller with the horizontal surface the machine and stand may be rolled along the

25  horizontal surface. Ina preferred embodlrnent, the roller is so posltroned to engage the

~ horizontal support surface before the center of gravrty of the machlne and stand has been
rotated 10° beyond the vertlcal plane. A bumper may be provrded for engagrng the
honzontal support surface to prevent the machlne and stand from berng rotated more than
a predetermrned amount after the roller has engaged the horrzontal support surface.

30 Preferably there aiso i is provided a handle proxlmate the upper end of the machine for
facilitating t|lt|ng of the machine and subsequent rolling of the machme along the horlzontal
surface _ _

~ According to another aspect ‘of the mventron, there ls provided a cushlonlng
conversion machine for convertmg sheet-llke material |nto a relatrvelv low densrty

35 cushioning dunnage product, comprising a shaplng assembly, which forms the stock




sheet-like material as the latter passes between the nenbers, and at |east
one spring bi asi ng means operative on the one. shaft for urging the
shaft and GRodhfasz menber carried 20 thereon towards the ot herrusambizaand
gear nenber resiliently to hold the gear nenbers in meshed
relationship with the sheet-like material,_therebetween. The spring biasing
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one shaft an ei ng .anchored at onpe X .
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etween hi
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by laterally spRgfstegtiAg lanBlsthéeteatitbs bk tife nertivh Sded%rﬂﬁﬂﬂﬁr fully described and
respectively. According to stl | | anot her, 8tbment of , t he
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rawn t o indicative, however, of but a few of the various ways in whlch the principles of the
invention may be employed. , -

Figure 1 is a perspective view of a cushioning cenversien machine according to the

| present invention showing front and rear units thereof assembled with respect to ene
15 another and supported on a table. '

Figure 2 is an enlarged transverse cross-sectional view through the front unit of the
machine, taken along the line 2-2 of Figure 1 and with an ‘outer shell of the front unit
remoVed_. '

Figure 3 is an enlarged longitudinal cross-sectional view of the machine taken along

20 the line 3-3 of Flgure 1. |

Flgure 4 is an enlarged cross-sectlonal view taken along the line 4-4 of Figure 2,
showing the position of internal components of the front unit with the operating handle
thereof in a feed pOSltIOl'l

Figure 5 is a cross-sectional wew similar to Figure 4, showing the position of the

25 mternal components with the operating handle in a cutting posutlon

Figure 6 is a cross-sectional view slmllar to Figure 4, illustrating removal of a
modular cutting assembly as an integral unit.

'Figure 7 is a view similar to Figure 2, but with parts rer_noved to illustrate an
alternative mode of attachment for the spring biasihg _elements of the gear feed/coining

30 assembly. ' | _
Flgure 8 is a cross-sectional view taken along the line 8-8 of Figure 7.

Figure 9 is a view S|mllar to Flgure 4, showing an alternative way that the operating
handle may be mounted in the front unit, with the internal components of the front unit

end the operating handle disposed m their feed position.
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formth material into a three-dimensional shape, 5&&"&5915'858&4 .
mechani smfor drawing the stock material over the shapi ng nenber of

the first unit, the feed mechani sminclading at | east one rotatable
menber for erigagi ng and advanci ng the stock material, and an ~ oper at or
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cutting the cus nn IO cut Sectt ons
assenbthe frortl undt ofytre rpacimne.f - relatively novabl e bl ades The oper at or

menber s ”P‘g’;&r%' fs fisr g eievgttonai Riew %ﬁovv'in%nthae%versnon machine in a vertical

orientation with the front unit supported by a stand and the rear unit supported on a cart

10 for movement toward and away from the front unit.
Figure 15A is another elevational view of the conversion machme of Figure 15,
looking from the line 15A-15A of Figure 15. |
Figure 16 is an elevational view showing the conversion machine in a vertical
orientation with the front unit mounted to a wall and the rear umt supported on a cart for
15 movement toward and away from the front unit.
Figure 17 is an elevattonal vrew showmg the conversron machme ina vertlcal
orientation with the front unlt and rear unit supported on a cart. '
Figure 18 is a perspectrve view of another embodiment of oushnomng converslon
machine wherein the rear unit is included in a cart for movement towards and away from
20 the front unit supported on a table. | ' | _
Figure 19 is a perspective view of another embodiment of cushioning conversion
machine wherein a modified front unit is as’sembled in an inverted position with .resp'ect to
“the front unit. ” _ ' | |
~ Figure 20 is an elevational view showing the conversion machme ina vertical
25 onentation with the front unit and rear umts supported by a stand _
Figure 20A is another elevational view of the conversion maohrne of Flgure 20,
looking from the line 20A-20A of Figure 20. '
. Figure 21 is a view slmllar to Flgure 2, showing usag'e 'of a cover plate for
protectlng electrical components from debns | | |
30 Flgure 22 is a cross-sectional view taken along the line 22-22 of Flgure 21 showmg
the manner in which the cover plate is mounted
Figure 23 is a cross-sectlonal view taken anng the line 23-23 of Figure 21, showing
the cover plate in plan view. _ N |
' Figure 24 is a Iongltudmal cross-seotional view through a manuallv powered front
35 unit, with the operating handle thereof in a neutral position.



fromthe second position to a third position to nove the bl ades together
and fromthe third position to the second position to nove the bl.ades
apart. A fiWet6g338 is connected to the 15 one rotatabl e meROEUSHAP2H
second gear is connected to the operator nenber, this second . gear
having a toothed segment for neshing w thqghe first gear during novenent of
t he operator between the first and second positions and an untoot hed
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i nvention, a cus I onli ng conver si on machi ne for converti ng sheet

mat eri al ionewtingrhangie #'éftyd rearwaediy: ite Jeed Breduet thiova thegenibr oduct
conpri ges a shagjpg ﬁ%ro%@éctiﬂﬂh%e“"ﬁnﬁﬁeﬁt Fibt'rrléeZ@t%Wﬁ@ﬁ:ﬁé hﬁerahﬁ%

drawn to formthe material 1 nto a thrée-di nensi onal
f eed mechhahdim sh@fredjfomanVttn@egeromutzsvecﬂﬁatcéMuanasﬁ/erodun‘efrgnamwnmhmpf

a converg?ﬁ,gnéwﬂiehgg 6rﬁ+é\6ﬁn L LidntRScHiméPi N9 menber to roll the

edges of rmlatera pillowlike portions, and a
f or mi ng menber Figuwre 27 ia atsrdmapuamnalh view of gnothetjembpdiment qf@uahmomwal | of

h h Il el
W th & botore e mas G SeCerFe e Tbdton Lobitbs BV frefd i Vekolt "L °
of t hdOU ohieptatibnr m ng rrenber I's curved and nerges 30 tangentially with

e Sree e, o AR s ORI S B o P TER L o1
adj ust i ng lddking from emmm-netarmgurem second leg and the bottomwall of _
the converging FC igure 929 is aelongltudmal sectional view of the conversion machine of Figure 27
separate from the stand and taken substantlally along the line 29-29 of Figure 28.
15 Frgure 29A is an enlarged portlon of Flgure 29, with part thereof broken away to
allustrate an adjustment device.
Figure 30 is a longitudinal sectronal view taken substantlally along the line 30 30 of
Figure 29. , .
Figure 31 is a transverse cross-sectional view taken substantially along the line 31-
20 31 of Figure 29. |
Figure 32 is an enlarged plan view of the forming chute and member assembly
employed in the conversion machine of Figure 27.
Figure 33 is a side elevatronal view of the forming chute and member assembly of
Figure 32. _
25 Figure 34 is an end view of the formir\g chute and member assembly of Figure 32.
Figure 35 is a fragmentary longitudinal cross-sectional view through the machine of
Figure. 27, showing an interlock mechaniem in accordance with the invention.
Figure 36 is an enlarged fragmentary cross-sectional view taken along the line 38-
36 of Figure 35. |
30 Figure 37 is a view similar to Figure 35 but shownng the cover of the rear unit shell
removed and the interlock mechamsm dlsengaged '
Figure 38 is a view similar to Fi igure. 36, but showing the cover of the shell removed
and the interlock mechanism disengaged. ' o
Figure 39 is a fragmentary sectional view of the front unit showrng use of a spring

35 plunger mechanism in accordance with the invention.



adj ust mrent device preferably is connected between the first and second
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chute are generally planar and the 35 convergi ng chute haé{]@ﬁ%%ﬁ{y bowed
side walls extending between the top and bottom WO 96/ 03273
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Accord@deng to yet another aspect of the i nvention, there is provided in
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Figore 43 is an exploded side elevational view of the cushlonmg conversion machine
and support stand of Figure 27, as modified to provrde for qmck manual attachment of the
machine to the stand without the need for tools. _

10 Figure 44 is another exploded elevational view of the modified'oonversion machine,
looking from the line 44-44 of Figure 43. | |

Figure 45 is another elevational view of the modrfred stand, Iookmg from the line
45-45 of Figure 43.

Figure 46 is an enlarged bottom plan view of the front unit of the conversion

15 machlne, looklng from the line 46-46 of Figure 43.

Flgure 47 is a fragmentary cross-sectional vrew through the front unit taken along
the line 47-47, :

Figure 48 is an enlarged fragmentary portion of Flgure 44, , .

Figure 49 is a fragmentary cross-sectional view taken along the line 49-49 of .Figure

20 48, | -

Figure 50 i is an enlarged portlon of Figure 45. _

Figure 51 is an enlarged portlon of Flgure 43, partly broken away in cross-section.

Figures 52-60 are sequential elevatlonal vrews showmg the manner in whlch the
conversion machine is attached to the support stand, with F'gures 56 and 58 berng

25 enlarged portions of Figures 55 and 57, respectively, and Figures 59A and 60 being
enlarged portions of Figure 59, respectively. )

Figure 61 is a side elevational view showing the eon\rersion machine and stand in a
horizontal orientation su_pported atop a table with the feet of the stand replaced by roll
hanger members. N

30 Figure 62 is a fragmentary cross-sectional view of a'nother embodiment of
cushioning conversion machine lncludlng a shaper or former unit and a feed or head umt,
with parts thereof removed to facilitate |llustrat|on of vanous modlflcatlons of the machrne.
_ Figure 63 is a plan view of the cushioning conversion machine of Figure 62 looking
from the line 63-83 and with the covers of the former and head units removed.



base i ncl udes | aterally spaced apart supports for supporting the ends of a
hol der for woreglob273 of stock material. In a preferred enbegirioeninrtde
vertical support and base are 10 interconnected by tel escopi ng nenbers,

t he tel escopi ng nenbers being inter engageqswi th aslip fit whereby the
base can be easily separated fromthe verti¥cal support w thout
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aspect of the ipvention, there is ovj ded in conbination . cushi oni ng
conver s? on mac |'%°féé)'sc?5h?fé‘{ f"ieﬁ"g"-gh'@egl"fmﬂ('émﬁa‘i"é(ﬂ 5qm‘i"fﬂdo?°a°kr"lq HPF\/& Meow
density cugg66ufFigute850e product, and a support for hol ding the nmachine,

t he machine 20 _and support havi ng cooperating hooks d cat ches ich _hold
the machine to 'f'%es%pgo? F'f°ss'se°t'qq'ﬁféf'°8\‘ E?E,'?er ?Fde'r'ﬂibﬂfl achine %gn&%eg d
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for removal of FigxreRR ifiserossgaetienal viewntpken ybstantiplly, alopg dhe lipg 6858 ef Figure
S 10 prgxi ded to prevent such relative novenent of the nmachi ne and
support. The rel easabl e 25 | ocki ng-device preferably is manually rel easabl e
wi t hout the ai dFighre:89 s top plan view of the-gpvesat the formes unitrfthgirschine of Figure

preferred ggbodi nent, the support conprises a frane to which the

machine i s nounted and a base for resting atop a horizontal surface. The _
Figure 70 is a side elevational view of the cover of Figure 69 looking from the line

70-70.
15 Figure 71 is an end view of the cover of Figure 69 looking from the line 71-71 of
Figure 70. ' |
Figure 72 is a fragmentary cross-sectional view of the head unit of the machine of
~ Figure 62, taken substantially along the line 72-72 of Figure 63 and with further parts of.
the head unit being illustrated. _ .
20 ‘Figure 73 is a fragmentary view taken substantially along the line 73-73 of Figure
72, with parts broken away and shown in cross-section.
Figure 74 is a fragmentary cross-sectional view taken substantially along the line
74-74 of Figure 73. '
Figure 75 is a side elevational view of the operating handie of the machine looking
25 from the line 75-75 of Figure 72. ' | o
Figure 76 is a side elevational view showing the machine assembled to a modified
stand. _
Figure 77 is an elevational view of the stand alone looking from the line 77-77 of
Figure 76. o _ _
30 Figuré 78 is a side elevational view of yet another embodiment of cushioning
. conversion machine supported by a stand in a vertical orientation.
_ Figure 79 is an selevational view of the machine of Figure 78 looking from the line
79-79. - | o
_ Figure 80 is an elevational view of the machine of Figure 78 looking from the line
35 80-80 of Figure 79. - - |
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first unit to the support and a _second hook and
three superimposed p es or layers of biodegradable, recyclable and reusable thirty-pound

Kraft paper rolled onto a hollow cylindrical tube. The machine 20 converts the stock mate-.
rial into a continuous unconnected strip of relatively low density cushioning dunnage
10 product 22 having lateral pillow-like portions 23 separated by a thin central band 24. This
strip 22 is cut into sections, or pads, of a desired length for use as a protective packaging
material. As shown, the machine 20 is of compact size and may be supported on a table !
27 or other platform for convenient dispensing of cut sections of the dunnage product 22.”
The machine 20 is of a modular construction including a front or downstream
15 module, section or unit 30 and a rear or upstream module, section or unit 31. The
references to forward and rear are arbitrary, but are used to facilitate a description of the
relative relationship of the components of the machine. The rear unit 30 and front unit 31
also are herein refefred to as the shaping unit and the feed/cutting unit,- respectively, in
view of the hereinafter described functions associated therewith. The rear unit 30 and
20 front unit 31 are also herein referred to as the former and head. |
The references herein to downstream and upstream are made in relation to the
movement direction of the stock material M through the machine. It will aiso be
appreciated that references to top and bottom, upper_a'nd lower, etc. are made in relation
to an illustrated orientation of the machine to describe positional relationships between
25 components of the machine and not by way of limitation, unless so indicated. The
present invention also embodies the various combinations of any one feature of the
invention with one or more other features of the invention, even though shown in separate
embodiments. - '
" The rear unit 31 has a housing in the form of an outer or external shell 35. The
30 shell 35 has a base 36 and a cover 37 hinged to the base by hinge 33. The cover may be
opened and closed to-gai'n-access to the interior of the shell which, in Figure 1, blocks
* from view interior cbmponents' of the rear unit. Dependih'g -from the base 36 are laterally
spaced apart mounts in the form of brackets 38 for supporfing the stock roll. The brackets
‘38 have at their lower ends siots 39 for nested receipt of the ends of a stock roll holder 40
35 (such as a bar or a holder as described in copending application Ne. 08/267,960 filed June
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the first thesear unit isoeiativelydight although pwerall theientire machine is relatively light when
| compared to present day cohmercial embodiments of the conversion machines described
15 in U.S. Patent Nos. 4,968,291 and 5,123,889. More particularly, such commercial
machines we_igh more than 400 .pounds whereas a preferred embodiment of the present
invention does not weigh more than 100 pounds and preferably about 80 to 50 pounds
and more preferably about 60 pounds. The illustrated preferred embodiment adapted to
use a 27 inch wide stock material has an overall length {with stock roll loaded) of about 48
20 inches as combared to the approximately 60 inches length' of the commercial version of the
- machine shown in U.S. Patent No. 5,123,889 (the widt_h and height of this machine are
about 34 inches and 12 inches, respectively, for a 30 inch wide stock material) or the 67
inches length of the commercial version of the machine shown in U.S. -Pat_ent No.
4,968,291 (the width and height of this machine are about 36 inches and 42 inches,
25 respectively, for a 30 inch wide stock material). Also, the housing of the rear unit has a
width of about 28 inches and a height of about 9 inches, whereas the housing of the front
unit has a length of about 11 inches, a width of about 15 inches and a height of about 11
inches. Yet, this éompact, lightweight and portable machine of the invention is operable to
produce approximately the same size pad-like dunnage product of about 7 to 9 inches in
30 width and about 1% to 3 inches in thickness that is produced by the heavier machines,
details of such product and its formation being described in commonly assigned U.S.
Patent No. 4,717,613. Also, the preferred dunnage product has a density of about 0.6 to
0.7 pounds per cubic foot.
As seen at the right in Figure 3 the rear unit 31 includes an entry guude preferably
35 in the form of an entry roller 50 that provides a non-varying point of entry for the sheet-like
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PCT/ Uéaééﬁ%%s%d webs or layers of biodegradable, recyclable and reusable thlrty-poung ‘Kraft
paper rolled onto a hollow cylindrical tube and having a preferred width of 27 inches,

3

" although other widths including the standard 30 inch width may be used. A 27 inch wide
roll of three-ply 30 pound Kraft paper ha\)ing a length of 450 feet will weigh about 32

10 pounds and will provude cushioning equal to approxrmately 3% fifteen cubic foot bags of
plastic foam peanuts. _ '

The forming frame 56 (as a preferred form of shaping member) and the converging i
chute 57 cooperatively function subStaﬁtialI.\r-as described in commonly assigned U.S. -
Patent No. 5,123,889. However, in accordance with the present invention, the converging

16 chute preferably is formed by a portion of the external shell 35 where the shell waﬁ's
converge towards one another. As best illustrated in Figure 13, the base has a rear wall
60 and laterally spaced apart side walls 61. The side walls have parallel rear portions 62,
converging intermediate portions 63 and converging front portions 64, the latter defining

“an angle less the angle defined by the intermediate portions 59. The cover 37 is 

20 correspondingly configured and p_rovid'ed with a rear edge portion 66 and side edge
portions 67 that are turned downwardly to engage the top edges of the rear and side walls
of the base. As shown, the depending rear and side edge portions of the cover may be
offset outwardly at their lower edges to form a peripheral lip 68 that overlaps the upper
edge portions of the rear and side walls of the base. It is here noted that while the rear

25 and side walls of the shell are predominately formed by the base as opposed to the cover,
more or less of the rear and side walls of the shell may be formed by the base, as may be
desired. That is, the parting line between the base and cover may be otherwise located,
such as along a mld-plane through the shell, although preferably the parting line is disposed
above the mid-plane.

30 Before leaving Figure 13, it is noted that the forming frame 56 is secured to aﬁd
thus carried by the cover 37. This feature of the invention facilitates initial feeding of
stock material M through the machine. Conventional practice is to fold triangular portions
of the leading end portion of the stock material towards one another to form an arrow
sh_ap'e that is fed under the forming frame prior to passage to a feed mechanism. With the

'35 forming frame carried by the cover, it is moved- out of the way when the cover is opened.



I'n accordance with another aspect of the invention, a cushioning conversion

machi ne for converting sheet-like material into a relativel jty
cushi oni ngva3A3gR product conprises a former through &ﬁ#@#éf;@gﬁ

- sheet-like stock material is advanced to formthe stock material into
~a three-di mensional shape; a feed mechani9m for advancing 5 the stock

. material through the former; a blade assenbly for cutting the cushioning

- dunnage This provitdsdonvabient atcese ao ithe intenidrcofithe gbelh farcfotding thecleadingengt

| east one npvab bl ade fQqr.. ' i,00u: :

and an o;?@Ftéﬂ'bP* ﬁ%es %F&nﬁ%ﬂ%‘ tgpaeg#a%%!r"w’gshtaggaa@g%?&'ﬁgﬁﬁqgn%ﬁrgpg; ’

;:L :?kfo?gtefvgénm‘(ﬁfdf he:ggggn' im mlgfmsf[aed mechanism.t Ae shbwae the formings fratviehasuch
- cran ef f ec e :

o LSl RR SR 5SS rPGIE M Py RSP 72 g™

: ﬁ: pﬁ;ﬁn h?égtdé?\ed @k théiPupper eris aokhe tover: ofoxtfurther details afthe fopoingriraree@mnt itsf

_ At | east one end of, the . handl e, | | | -
the respdUnetion. cptarenchoaY e had to sommenly aps9ned, I@sgﬁgﬁtﬁ%?&ﬁ:ﬁé&%gné\ft h
the bl ade, #86%Y8. YFurtieran Reeérdanes] withoweipresent imantion,nthedforrning frameincayi be
rotationally adjustable relative to the regpective, cr.an

C > ank.. \Nore
parti cul dpred inagraliv ywth H}ee"'!%e's'e%uF%Barlté’? RAcingle plastic meiding, And prefarably;the
_ shaftsff(yovgp.t a’:]i on therewith. The handl e has at each end thereof a
mount for attachment to a hub on a respectjve pivot shaft, d ' t
one fWtener iFgwselP plsp sbewshayy t?%é"ﬁ%bﬁ?f{” ?’Qpﬂq‘?esﬁ?%'"?ﬂgﬁgrésﬁﬁéreﬁg
passi ng t{gu'bBH&Ed ¥y and ext8R® betWéerl theOrdEr Pértions 620sfthe 3ide Walts 610t thé base 36
aperture being circunferentially el ongated tive to the axi

T eapect | vas merbcaensralltheshell i NererSHpoRciha Bl e RE Rl A efternal Hrame ©
for the separating rollers. The rollers may be of any suitable type and suitably journalled
for rotation. For example, the rollers may include outer roller sleeves Which rotate on

15 shafts extending therethrough, with the ends of the shafts secured to the side walls of the
shell. The lowermost roller preferably is of greater diameter than the upper two rollers.
It also can be seen in Figure 13 that the front ends of the base and cover have
outwardly extending lips 73 and 74, respectively, that are coplanar and together form a
‘flange that surrounds an exit opening 75 through which the stock material M passes from
20 the rear unit to the front unit.
Again referring to Figures 2 and 3 and additionally to Figures 11 and 12, the front
unit 30 includes a frame 79 to which are mounted a feed/stitching mechanism 80 and a
cutting mechanism 81. The feed/stitching mechanism 80 comprises rotatable, generally
loosely meshed gear-like members 83 and 84 which are adapted to coin the stock material
25 along the central band 24 (Figure 1) to stitch the stock material together thereby to
maintain the three-dimensional shape illustrated in Figure 1. The rotating gear-like
members engage and move the product through the machine, pulling the stock material
over the forming frame and aischarging the product out through an exit opening 86. An
electric motor 87 and speed reducer 88 are utilized to drive the gear-like member 83
30 which, because of the generally meshed relation between the gear-like members, drives the
other gear-like member 84. The gear-like members preferably are of the type described in
commonly assigned U.S. Patent No. 4,968,291, which gear-like members or gears operate
to perforate the central band. ' ' ’ .
The gear-lik.e_ member 83 is fixed to a drive shaft 90 that is rotatably mounted by

35 bearihgs 89 secured to respective frame members 81 and 92 of the frame 79, which
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pl at e. 83 and such other means form a part of this description of the invention. :
10 The gear-like member 84 is supported for rotation on a shaft 98 arranged with the
ends thereof guided in slots 99 in the frame members 91 and 92. The ends of the shaft
98 are spring loaded by spring biasing assemblies 102 that are operative to urge the shaft
- 98 and the gear-like member 84 carried thereon towards the other shaft 90 and gear-like -
member 83 member resiliently to hold the gear-like members in meshed relationship with
15 the stock material therebetween. As best shown in Figure 4, each spring biasing assembly
102 includes a tie member in the. form of a boit 103 that extends transversely with respect
to the axis of the shaft 98 and, more particularly, dlametncally through an aperture 104 in
the tie member 103 The tie member has at one end thereof an enlarged head 105 .
whereby it is anchored to a fixed support 107. The support 107 is _mount_ed to the cross
20 frame member 94. Threaded on the end of the tie member opposite the support 107 is an .
adjustable stop 110, and supported on the tie member between the support 107 and
adjustable stop 110 is a coil spring 111. _ _
Accordingly, the shaft 98 is free to float, i.e., move towards an& away from the
shaft 90, to accommodate different thicknesses of stock material between the gear-like
25 members while the springs 111 of the biasing assemblies 102 provide squeeze preséure to-
obtain a desired stitching or coining action. Thé squeezé pressure may be varied by
adjusting the position of the stop 110 along the length of the tie member. This may be
easi_ly accomplished by rotating the tie member 103 thereby advancing or retracting the
stop 110, it being noted that rotation of the stop is precluded by interference with the
- 30 cross frame member 94. Also, the head of the tie member may be slotted or otherwise
configured to facilitate turning thereof by use of a screwdriver, wrench or other suitable
tool. As may be desired, the stop may be adjusted 'to pre-load the shaft 98.
~ As best shown in Figure 2, the top of the cross frame member 94 has various cut-
outs to accommodate other components of the front unit while providing a mount for the
35 supports 107. In an alternative arrangement shown in Figures 7 and 8, the cross frame
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upright. The machine and stand have a mmjor transverse plane passing
t hr ough BiRecausas inward rolling of the lateral edges of the sheet-like stock material 22 to form the
lateral pillow-like portions of the continuous strip. _
The second function performed by the feed/stitching mechanism is a "stitching" or B
"coining” function whereby the folded over edge portions of the stock material are
15 connected to one another and/or to the unfolded central region of the stock material.
-Specifically, the strip is connected by the two opposingl gears coining (and preferably also
perforating) its central band passing therethrough to form the coined strip 22 {Figure 1).
As the coined strip 22 traveils downstream from the meshing gears, the strip is guided
through and laterally constrained by a tubular guide or guide chute 114. As shown in
20 Figures 2-4 the guide chute is rectangular in cross section and the top and bottom walis
115 and 116 thereof have outwardly flared edge portions 117 and 118 at the entry end of
the chute. The chute forms a part of the cutting mechanism 81 that cuts the strip into
sections. _ . |
Referring now to Figures 2, 4 and 5, the cutting mechanism 81 includes a blade
25 assembiy 119 including a pair' of relatively movable blades 120 and 121 that are fnounted
on a guide frame 122 to which the guide chute 114 preferably is attached'by a bracket
123. The guide frame 122 inciudes an upper and lower frame members 125 and 126 that
are interconnected by a pair of laterally spaced apart guide rods or posts 127 which extend
between the upper and lower ffal*ne members. The upper and lower frame members are
30 adapted to bé secured at the ends thereof to the side frame members 91 and 92 by
suitable means such as removable bolts received in threaded holes 129 in the ends of the
upper and lower frame members. When thus assembled to the side frame members, the
upper and lower frame members serve to strengthen or reinforce the main frame 79 of the
ffont unit 30, while being easily removable therefrom for the reasons discussed below.
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moving blade travels downwardlv to the cutting posltlon, trav_erslng the exit opening of the

guide chute and coacting with the stationary blade to cut the coined strip located between

15 the blades. Preferably the stationary blade is positioned close to the bottom side of the
exit opening of the guide chute 114 and thus extends mostly beneath the chute except for
its cutting edge which projects slightly beyond the bofto’m edge of the chute.

The moving blade 121 is operated by an operator assembly 140. The operator
assembly includes a U-shape handlé member 141 that has mounting blocks 142 at the

20 ends of the legs thereof secured to the outer ends of respective crank shafts 143. The
crank shafts pass through and are rotatably supported byl-s'ide'frame members 91 and 92,
respectively. The inner end of each crank shaft has secured thereto a slotted crank 144,
herein also referred to as a lift lever. As discussed further below, the handie may be
connected to the crank shafts in any one of plural angular relationships to the crank shafts.

25 Each slotted crank 144 has a slot 145 extending ra'diallv with respect to the
rotation axis of the crank shaft. The slot 145 is adapted to receive therein a cam pin 146
provided at the correspondmg end of the moving blade carriage 133 as shown in Figures 2,
3 and 4. In well known manner, the slotted crank cooperates with the cam pin to transfer |
rotary motion of the crank to linear motion of the blade 'carriag'e. Movement of the handle -

30 member 141 between its positions shown in Figures 4 and 5 will effect corresponding -
movement of the moving blade between its feed and cutting positions. -

It is noted that the crank shafts reside in a plana that is perpendicular to the cutting '
plane of the blades and which intersects the cutting plane intermediate the stroke of the
moving blade. More pattiaularlv, the plane of the crank shafts is located in the middle of

35 the guide chute. Consequently, dqring the end portipn (preferably approximately the last
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annexed dr@%&%ﬂng cutting the moving blade will be held tightly against the stationary blade as
it passes thereby. Moreover, this holding force will progressively increase as the moving
biade éompletes it cutting stroke since the angle between the movement plane of the
moving blade and the trailing side of the crank slots progressively increases during the end
10 portion of the cutting stroke. ' '

As shown in Figures 4 and 5, the slot 145 is open-ended. This is important to one
of the advantages afforded by the present'invention. More particularly, the open-ended
slot allows the cam pin to be disengaged from the slotted crank without having to - B
disassemble either element from its supporting structure. As illustrated in Figure 6, this

15 facilitates easy removal of the blade assembly 119 as an integral unit from the main frame
of the front unit upon removal of the fastening bolits that secure the upper and lower guide
frame members to the side frame members of the main frame. Easy removal of the blade
assembly is desirable in that it allows for quick replacement of the blade assembly with
another assembly, as for repair or sharpening of the blade assembly. This is particularly

20 Dbeneficial when field servicing the machine.

With further reference to Figures 4 and 5, a switch 150 is mounted to the side
frame member 91 with the trip lever thereof located in the path of the relatively adjacent
siotted crank 144. The switch is actuated by travel_ of the slotted crank to its feed position
corresponding to the feed position of the handle. When the switch is actuated, the feed

25 motor 87 is energized to rotate the gear-like members for feeding of stock material through
the machine with dunnage product being advanced through the guide chute 114.
Accordingly, the handie may be moved clockwise to its position illustrated in Figure 4 to
actuate the switch and energize the feed motor to advance a length of dunnage product
through the guide chute until a desired length of product has been run-off. The handle

30 may then be moved in the opposite direction, counter-clockwise in Figures 3 and 4, to its
cutting position shown in Figure 4 for cutting a piece of the dunnage product of the
desired length. The handle may be left in the position shown in Figure 4 until a next piece
of dunnage product is needed, at which time the handle may be moved to its feed position
to run-off a desired length of dunnage product. In known manner, a master on-off switch

35 may be provided for controlling th§ supply _of. electrical power to the motor and switch.
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of the strip after a piece has been cut, which new leading end may have been pushed off
axis by the cutting operation and remains off axis. As shown in Figure 3, the bottom edge
of the mouth is beneath the plane of the bottom frame member 126, the latter preventing B
the strip from being. displaced downwardly such that it will not be capfured by the mouth
15 of the exit chute. .
| As shown in Figures 3 and 14, the exit chute 156 in disposed between the cover
46 and base 45 of the external shell or case 44 which encloses the interior components of
the front unit. The operting' handle is disposed externally of the shell 44 for manipulatioo
by an operator in the above described manner. The crank shafts to Which the handle ends
20 are mounted extend through apertures 162 formed by recesses provided at the parting line
of the cover and base of the shell. The cover may have an offset peripheral lip that
overlaps the upper edge portion of the base ina manner similar to that described above
with respect to the cover 37 and base 36.
As shown in Figure 14, the shell is generally rectangular in shape with one side .
25 having a triangular guard portion 164 thereof displaced outwardly to accommodate the
drive chain and sprockets. Preferably, the cover and base are molded from a suitable, for
example ABS, plastic, as is the exit chute which may be trapped between the shell parts or
secured to either one of the shell parts. The shell parts in turn are secured by suitable -
fastening means to the frame of the front unit.
30 Referring now to Figures 9 and 10, the handle 141 is shown secured to the crank
shafts 144 at a different angular relationship, as is desirable for providing flexibility of use
‘of the machine in different arrangements as will become more appareht from the following
discussion of Figures 15-19. In Figures 9 and 10, the handle is secured in a position
rotated 90° from that illustrated in Flgures 4 and 5. This positions the handle for
35 manipulation from the base or bottom side of the first unit as opposed to the cover or top



30 assenbl y. Figure 8 is a cross-sectional view taken along the
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showi ng an alternative way that the operating - handl e may be nmounted in
the front unit, with the internal corrponeg;és of the front unit and the
operating handl e disposed in their feed p6%ition. WO 96/ 03273
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various ways, such as in vertical or horizontal relation or one inverted relative to the other.
Arrangements other than those illustrated may also be used. For example, the rear and
front units may have the axes thereof oriented other than horizontally §r vertically, or the
rear and front units may be arranged in other than coplanar relationship as at an angle, for

10 example 90 degrees, while the exit opening of the rear unit and inlet opening of the front
unit cooperate to provide a pathway for the stock material one to the other. In the case of
such angular positioning, preferably a guideway, such as a rounded elbow, is provided
between the exit and inlet openings. -

In Figures 15 and 15A the rear and front units are vertlcally oriented with the front

15 unit 30 supported on a stand 167 and the rear unit 31 supported on a cart 168 having a
frame 169 and wheels 170 such as casters for rolling on a floor. The stand 167 includes
at each side of the front unit an identical assembly of a base 172 and an upright 173. The
front unit is secured to and between the upper ends of the uprights by brackets 174 or
other suitable attachment hardware with the bottom thereof disposed at an elevation

- 20 slightly above the top of the rear unit. The uprights have lower end portions thereof
‘bowed outwardly to accommodate therebetween (straddle) the rear unit 31 which may be
rolled beneath the front unit to align the exit opening of the rear unit with the inlet opening
of the front unit for upward passage of stock material from the rear unit to the front unit.
As shown, the handle 47 is mounted in its position illustrated in greater detail in Figures 9
25 and 10. | | |

The rear unit 31 may be mounted at its rear end to the cart frame 169 with the roll
support mounts 33 inverted from their position shown in Figure 1 to receive a roll of stock
material from above. Of course, the roll support mounts are positioned above the cart
frame a sufficient distance to prevent interference between the stock roll and the frame. If

30 desiréd, the top unit may have attached to the sides thereof depending guide elements 176
which may engage and guide the flange 177 of the rear unit into proper positional
relatlonshlp with the front umt and then further assist in maintaining the rear umt is such
position during use of the machme _

The ability to move the cart into and out of operational relatlonshlp with the front
35 unit as depicted b_y arrows 178 has various advantages such as providing for remote
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stand. ation Dy
securement to an upright support 185 which in turn is supported on a cart 186 for
transportability of the machine as from one use location to another or between use and
storage positions. The upright support may be in the form of a frame having vertical posts—.
187 interconnected at their upper ends by a cross frame member and braced at their fower

16 ends by gussets 188 on the cart. The cart is supported by wheels 188 such as castors for

rolling on a floor. ' " : | '

In Figure 18, the rear and front units are horizontally oriented with the front unit 30
supported on a table top 191 and the rear unit 31 supported on a cart 192 having a frame
193 and wheels 194 such as casters for rolling on a floor. The exit opening of the rear

20 unit and inlet opening of the front unit are at the sarh'é elevation whereby the'rea'r unit may
be moved into the position shown aligning the exit and inlet openings. Use of this
_ arrangement is substantially the same as that described above with'resbect to Figures 15
and 16 except for the orientation of the machine. ' - :

In Figure 19, the rear and front units are assembled together in the same manner as

25 that shown in Figure 1, except that the rear member 31’ is in an inverted position. For use
in this arrangement, the rear unit has in the base'th'ereof a hinged door 196 which
functions like the cover of the Figdre 1 embodiment for permitting access to the interior of
the rear unit to facilitate initial threading of stock material therethrough. Also, a mbdified
form of stock roll mount 38’ is provided for sup"portin:g the stock roll above the rear unit.

30 As shown, the rear unit is supported on spacers to raise the exit opening thereof to the
same elevation as the inlet opening of the front unit. ' B _

In Figures 20 and 20A, the front and rear units 30 and 31 are both supported in a
vertical orientation by securement to an upright support 200 in the form of a bent tubular
frame that may be formed, as illustrated, by bending a single length of tubing, or the like.

35 As shown, the upper portion of the support generally has an inverted U-shape having a pair



Figure 20A is another el evational view of the conversion nachine of Fi gure

20, Igﬂlﬂ, (932; omthe [ine 20A-20A of Figure 20. PC IUS 5509&’7"49 21
is a viewsinilalr to Figure 2, show ng usage of a cover plate
protecting el ectrical conponents fromdebris. 30 ' Fi gure 22 is a

cross-sectional view taken along the I|n8722 22 of Figure 21, showi ng

the manner in which the cover plate i s moun ure 23 is a
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cross-sectional view through a manual owered front 35 unit, with the

oper at i ngvhighextendscus sif the Pb?'\?e‘?ft"haﬂe 1 inos first direction and thegback QBZFS" in
PCT/ US95/ tﬂg %Zéosne direction through and beyond the plane of the legs to provide, aio%ug with the

5 lateral separation of the feet, a broad base support for the upright support or standard 200.
The elevated portion of the foot that terminates at the lower end of the réspective leg may'
be equipped with a suitable cradle for receiving and supporting the ends of a roll holder
205 that supports the stock roll 21. Looked at another way, the feet are generally J-shape
with the stem oriented to rest on a _ﬂoor and the hook of the J joined at its distal end to

10 the bottom end of the corresponding leg. If desired, the standard may be equipped with
wheels such as castors for rolling on a floor. _ _
Referring now to Figures 21-23, a cover plate 210 is provided for protecting the
motor 87 and any associated electrical components from debris falling thér_eon, such as
" particles or pieces of paper that might be generated as a result of the paper being shaped,
15 épnnected and cut in the above described manner. The cover plate 210 has at opposite
ends thereof bent up ears 211 for attachment by fasteners 212 to the edge of the lower
frame member 126. As best seen in Figures 22 and 23, the cover plate 210 has a
rearwardly extending tab portion which extends beneath and engages the underside of the
lower frame member 126. As aiso shown, the iower frame member 126 has a forwardly
20 opening cut-out which is spanned and thus closed by the rearwardly extending tab portion
- 214 of the cover. The cover also has a portion 216 extending forwardly from the
mounting ears 211 a distance sufficient to close the gap between the lower frame member
126 and the front wall of the housing 43. The cover plate 210 also extends transversely
between the side frame members 91 and 92. In this manner, the opening defined by the
25 side members 91 and 92, the front wall 217 of the housing 43 and the lower frame
member 1286 is substantially closed to prevent paper particles or pieces from falhng from
the path of the paper down onto the motor 87. _ .
Referring now to Figures 24 and 24 A, the pertinent interior components of a
manually powered front unit 231 are illustrated. The front unit 231 is similar to the front
30 unit 30 except for the manner in which the feed/stitching mechanism and cutting
mechanism are powered. As will be seen, these mechanisms are manually powered which
eliminates the motdr 87 and associated drive components of the unit 30, or other powered
devices such as 'a fluid motor and associated drive components. This results in a
substantially lighter front unit, given that in the front unit 30 the motor 87 and speed



Figure 24A is a transverse cross-sectional view through the front unit of
“Figure 24, - taken along the |ine 24A-24A thereof. Fi gure 25
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operating handle shifted rearwardly to feed product through the unit. 5
Figure 26 is a cross-sectional view spgnlar to Figure 24, show pg the
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10 front unit 30, aithough it can be seen in Figure 24 that its positional relationship relative to
the frame 233 has been varied while its positional relationship to the gear-like members
237 and 238 of the feed/stitching mechanism 234 has been maintained. It is noted that in
Figure 24 the stock material passes from left to nght -

lee in the unit 30, the gear-like members are generally loosely meshed and

15 operative to engage and move the product through the machine, pullmg the stock material
over the upstream forming frame and discharging the product out through an exit openmg
provided in the outer shell or casmg of the front unit; as in the same manner above
described in connection with the front unit 30. The gear-like members 237 and 238,
however, are rotatably driven in a different manner then that above described in

20 ' connection with the front unit 30. The gear-like member 238 is fixed to a drive shaft 240
that is rotatably mounted by suitsbls bearings in thel"frame"2'33. A gear 242 is 'doupled by
an internal one-way clutch device 243 to an end of the drive shaft 240 that protrudes
laterally outwardly of the relatively adjacent side frame member 244 of t.he frame 233.
.Th'e gear 242 is intermittently engageable by a segment gear 246 that is keyed to the

25 relatively adjacent one of the crank shafts 247 to which opposite ends of the handle
member 249 are attached at the mounting blocks 250 thereof. Like in the front unit 30,
each crank shaft 247 passes through and is rotatably supported by the relatively adjacent
side frame member 244. ‘Also, the inner end of each crank shaft has secured thereto a
slotted crank 253. " ' o

30 The gsar-liké member 237 is sdppdrted for rotation on a shaft 255 arranged with
each end thereof guided by the bolt of a respective 'spfin_g biasing assembly. Each spring
biasing assembly 258 is iden_tica‘l to the above described spring biasing assembly 102
except that the fixed support 259 m'ay'- be conveniently mounted to the relativ‘ely adjacent
transverse frame member 261 and the adjustable stop 260 is constrained for only vertical

35 movement by a bolt that passes through a vertically elongated hole in the cross frame



Fi'gure 32 is an enlarged plan view of the form ng chute and nenber assenbly

. enpl oyed i wo $e3amver si on machi ne of Figure 27. P&/ﬂ%b'sﬁn% is a
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The gear-like member 237 rotates thn the gear-like member 238 is rotated.
Rotation of the gear-like member 238 is effected by moving the handle 249 from its
10 position shown in Figure 24 towards its full feed position shown in Figuré_z_s. The
segment gear 246 has a toothed segment 263 in mesh with the gear 242, whereby the
gear 238 is rotated clockwise in Figures 24 and 25 as the handle is moved
counterclockwise from its neutral position shown in Figure 24 to its full feed position
shown in Figure 25. Such clockwise rotation of the gear 242 is transmitted through the
15 one-way clutch 243 to the shaft 248 for rotating the gear-like member 238 clockwise in
Figures 24 and 25. Such clockwise rotation of the gear-like member 238 and
corresponding counterclockwise rotatioh of the gear-like member 237 will feed the product
from left to right in Figures 24 and 25. _
~ During return movement of the handle from its full feed bosition in Figure 25 to its
20 neutral position in Figure 24, the gear-like members 237 and 238 will not be rotatably |
driven. Rather, the oné-way clutch will allow the gear 242 to be rotated cdunterclockwise
without any rotational movement being iinparted to the shaft 240. 'Accordingly, the handie
249 may be reciprocally rotated back and forth between its neutral position of Figure 24
and its full feed position of Figure 25 to feed product from left to right in Figures 24'and
25 25, the stock material being pulled over the fo_fmi_ng frame in the réar unit and the product
being discharged out through the exit opening of the front unit. As will be appreciated,. the
U-shape handie member 249 may be conveniently grasped at its base portion extending
transversely between the legs thereof and rhanually pushed and pulled back and forth to
feed paper through the machine. The handle 249 also is used to operate the cutting
30 mechanism 235 in a manner similar to that described above in connection with the front -
unit 30. As above indicated, each crank shaft has seclj_red thereto for common rotation a
slotted crank 253. The slotted crank 253 has a slot 265 adapted to feceive therein the
cam pin 266 provided on the moving _biade carriage 267. The slotted crank éboperates
with the cam pin to transfer .rotary'mot_io_n of the crank to linear motion of the biade
35 carriage 267 which is guided by the guide rods 268. The blade carriage, guide rods and
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through the front unit taken al ong
Figure 24 to its position shown in Figure 25 durlng feedmg of product through the
conversion machme, After a desired Iength of product has been produced through back'

10 and forth movemer\t of the handle between its neutral and full feed positions as above
described, the handle can then be rotated from its neutral position shown in Figure 24 to
its full cut posmon ‘shown in Figure 26 to cut a strip of product, the cutting action being
essentrally the same as that descrrbed above in connectlon with the cutting assembly of
the front unit 10. . ' '

15 As shown, the segment gear 246 has an untoothed segment 274 which passes
over the teeth of the gear 242 when the handle is rotated from its neutral position shown
in Figure 24 to its full cut position ‘shown in Figure 26. Consequently, such rotation of the
handle will not impart rotation to the gear 242 so that product wrll not be fed through the
machine during the cuttrng operation. _

20 in view of the foregoing, it can now be appreciated that there is provided a
relatively lightweight simple product feed mechanis'm that may be used in place of the
motor driven feed mechanism of the front unit 30. Thls is particularly advantageous in
situations where users have relatlvelv low volume requrrements such that manual operation
of the handle 249 will not be overly burdensome to the user. A machine equrpped with

25 the rrranually powered front unit 231 is particularly useful for morefportable'applications
where electrical power is not available, such as in the back of a m’ovlng van.

Referring now to ?igures 27 and '28.'ahother. embodimerrt of cushioning conversion
machine according to the preser_tt'ihventiorr is generally indicated by reference numeral
300. The machine 300 is for the rnost_ part the same as the above described machine 20

30 except for the provision of a shaping chute and forming member assembly generally
indicated at 302 in Figure 29. In addition, there are a few other differences which are

“hereinafter described. Otherwrse, reference may be had to the desonptlon of the machtne
20 for details of the machme 300 that are not hereinafter described or mentioned.

Accordingly, the machme 300 comiprises a front unit 304 and a rear unit 305. The

35 front and rear units are supported in a vertical orlentatron by a stand 308. In this '
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enl arged portion of Figure 45. - .Figure 51 is an enlarged portion
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59A and ¥Htpei ng enl arged portions of Figure 59, respectively.
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cushi oni ng. conversi on machine of Figure 62 | ooking 63- 63
and wi t tearespensieg dupprefreabloa fittle lase) thasathe width dmnsmuof the front unit 304.

From the bight portion 310 the depending legs 309 diverge away from one another to

10 approximately the width of the rearwardmost portion of the rear unit 305 where the legs
terminate at parallel end or post portions 311. The lower end portions of the legs are
interconnected by a transversely extendipg frame member 312 to which the rear unit 305 _

~ is secured by suitable fastening means. _ _
The parallel lower end portions 310 of the upper frame legs a}e telescoped into

15 respective tubes 315 formed intégrally in the feet 308. The end portions of the legs may
be fixed in the tubes by suitable means such as by weldiné or they may be inserted with a
slip fit such that the upper frame may be conveniently separated from the feet and, if
desired, supported on a horizontal surface for use of the machine in a horizontal
orientation, as in conjunction with a cart which positions the paper for proper entry into

20 the rear unit 305. As shown in Figure 28, the rear unit has an entry opening in the base
wall thereof for passage of stock material into the interior of the rear unit. Each foot |
includes a respective one of a pair of cradles 316 for receiving the ends of a stock roller
holder. : .

As will be appreciated, the feet may be removed from the upper frame portion to

25 provide a more compact arrangement for shipping. Each foot 308 includes the upright
tube 315 and a J-shape member 317. The upright tube is connected from a point
Jintermediate the ends of the longer leg of the J and to the end of the shorter ieg of the J at
a point approximately midway along the length of the upright tube. The J-shape portion
may bé bent from a single piece of tubing or the like. The lower or longer leg of the J-

30 shape member projects forwardly and rearwardly of the upright tube sufficiently to provide
a stable support for the machine 300. If desired, each foot may be equipped with wheels
such as casters for rolling on a floor. o .

Referring now to Figure 29, the front and rear units 304 and 305 are shown with
the interior components thereof removed except for the shaping chute and forming member

35 assembly 302.' Aside from the shaping chute and forming member assembly 302 which is
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The outer shell 320 of the front unit 304 is provided with a one-way flapper door
323 which covers the outlet opening of the front unit. As further shown in Figures 41 and
42, the flapper door 323 is mounted by a hinge 325 to the front end wall of the outer shell
320 such that when in a closed position the flapper door spans and thus closes the outlet

10 opening 322 to prevent foreign objects from éntering through the opening 322 and
interfering with the cutting mechanism located immediately inwardly of the opening 322.
The hinge may be spring loaded or =othelj means may be provided to bias the door 323 to _
its closed position illustrated in Figures 29, 41 and 42. ' Alternatively, reliance may be had
on gravity to move the door to a closed position. Of course, the door will be pushed open
15 as product advances through the outlet opening 322, _

Again referring to Figure 29, the cover 330 of the rear unit’s shell 321 is not hinged
to the base 31 of the shell as was the case in the machine 20. Instead, the cover is
removably fastened to the base by one or more hinges 333. As shown in Figure 29, the
base may have r_ecessed"pockets 334 for housing the portion of the hinge attached to the

20 base 331. As also shown in Figure 29, the depending rear and side edge portions of the
cover méy be offset outwardly at their lower edges to form a peripheral lip 336 that
overlaps the upper edge portions of the rear and side walls of the base 331. Aiso, the
parting plane between the cover and base may be parallel to the top surface of the cover

o which, if desired may have formed therein longitudinally extending ribs in grooves for

25 adding rigidity to the cover.

As further shown in Figure 29, the bottom wall 337 of the base 331 may 'have :
secured thereto a metal pléte 338 or other stiffening member. The stiffening member 338
preferably overiaps the cross frame member 31 2' of the upright 306 to provide for better
securement of the rear unit to the cross member when fasteners such as screws or nuts

30 and bolts are used. The metal plate also has application in the machine 20 for providing a
st’fonger-mountirig structure for attachment of the stock roll support brackets.38. Of
course, it will be appreciated thét the machine 300 may be supported horizontally on a
table in the same manner illustrated in Figure 1 in connection with the machine 20, or the
machine may otherwise be mounted in a variety of ways a few of which have been

35 illustrated in Figures 15 through 20.
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product as mnght be des:rable when the cover is removed to thread the stock material

through the machine for start up.

’ 10 - With reference to Figures 29 through 34, the shaping chute 350 has secured to the
bottom wall thereof a mounting plate 354 which has a widened rear end portion which
extends axially to the rear of the chute for convenient attachment to the sloped bottom -
wall portion 355 of the rear unit’s shell base. Suitable fastener means, such as bolts and
screws, can be passed through holes in the rear end portion of the mounting plate 354 to

15 fix the shaping chute in position withfn the tapering portion of the rear unit’s shell just
upstream from the exit end of the rear unit which is located immediately upstream of the
feed/stitching mechanism {not shown) in the front unit 304. Although the feed/stitching
mechanism is not illustrated in Figures 29 and 30, the relationship between the exit end of
the rear unit and the interior components of the front unit is clearly illustrated in connection

20 with the above described machine 20. '

The shaping chute 350 comprises a widened genefally O-shaped entrance mouth
358 formed or defined by the rear edges of generally flat top and bottom walls 359 and
360 are arcuate side walls 361. The top wall is of génerally trapezoidal shape while the
bottom wall is generally rectangular in shape, with such walis converging toward one

25 another to define the exit opening 363 of the shaping chute. The exit opening 365 is of
generally semi-oval configuration in elevation as shown i.n Figure 34, the half oval being
taken along the major as opposed to minor axis of the oval.

As the sheet-like material is passed through the shaping chute 350, the side edges
of the stock are rolled inwardly into generally spiral form and are urged inwardly tbward

30 one another so that the inwardly rolled edges form resilient pillow-like portions of stock
material disposed in lateral abutting relationship as they emerge from the exit end of the
shapiﬁg chute, and are adapted to be joined together by the feed/stitching mechanism.
The shaping chute may be formed of any suitable material, and may be conveniently be
formed of a suitable plastic material such as, for instance, fiber glass.
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Figure 81 is a side elevational view of another formof foot for the stand

shown in Figure 78. - Rggerring now to the drawings in

detail, and initially to Figure 1, a cushioning - conver si on machi ne
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density r%gtseplla?mtg %he gtrn]anpmg chute. The forming member also extends into the shaping chute
with its forward most end disposed relatlvely close to the underlying bottom wall of the
shaping chute adjacent the exit end of the shaping chute.
The forming member 351 has a pinched U-shape that generally corresponds in
10 appearance to a bobby pin. The bight or base portion 370 of the forming member is
rounded and preferably of semi-circular shape. The forming member preferably is made of
a suitable material such as plastic which has sufficient flexibility such that the rounded _
bight portion of the forming member .:functions as a IiVing hinge permitting adjustment of its
lower leg 372 towards and away from the bottom wall 360 of the shaping chute, as
15 discussed further below. _
The legs of the U—shape-forfning-membe_r are generally straight and converge
~ towards one another to give thé U its pinched U or bobby pin shape. The upper leg 374 is
_ attached to the top wall 359 of the shaping chute along. the center plane thereof by
suitable fastening means such as rivets, screws, boits, cemén_t_or other adhesive, and the
20 like. The upper leg may be bent, for example, at the exit end of the shaping chute to shift
the bight portion of the U downwardly to provide a desired gap_ between the rearward end
of the forming member and the bottom wall of the shell. base for proper guiding of the
separated plies of sheet material into the entry end of the shaping chute.
- The lower leg 372 of the forming member 351 extends generally parallel to the
25 bottom wall 360 of the shaping chute and consequently the sioped wall portion 355 of the
bottom Wall of the shell base 331. However, the relative inclination and spacing between
the lower leg of the forming member and bottom wall of the shaping chute may be
adjusted as needed to obtain proper shaping and forming of the lateral edges of the stock
material into the relativély low. density pillow like_'port_i_ons with the inner edQﬁes being
30 overlapped for connection by the feed/stitching mechanism in the front unit. Such
adjustment' may be effected and then maintained by:_an_ adjustment device 377 which, as
 best shown in Figure 29A, extends' between the legs of the forming member ata point
midway along the length of the lower leg, it being noted t_hat the upper leg may be shorter
as only sufficient length is needed to provide for a_ttac_hmen’t to the top wall of the shaping
35 chute. The adjustment device in the illustrated embodiment consists of a threaded screw
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height of the mouth of the shaping chute. This provides for a smooth transition from the
. separating members of the separating device to the forming member and then into the
15 shaping chute. |

The forming member 351 is of relatively umform width. The formmg member may
be formed, for example, by bending an elongate elastic strip to the shape illustrated in
Figure 33. In the illustrated embodiment, the width of the strip is approxirriately one
quarter the width of the exit opening of the shaping chute w.hich in turn is approximately

- 20 two-thirds of the entry mouth of the shaping chute. The forming member may be
otherwise configured. For exemple, the rearward end portien .may be wider than the
forward end portion. Moreover, the transition from the narrow forward portion to the wide
rear end portion may be progressive such that the lower leg of the ferming member has a
triangular shape. Similarly, the top ieg may have a triangular shepe while the rounded

25 bight portion of the forming member may be relatively uniform in width or of reverse hour-
glass shape. :

As will be appreclated by those skilled in the art, the shaping chute and formmg
member assembly 302 shown in Figures 32 through 34 may have general application in
cushioning conversion machines such as in the cushioning conversion machines shown in

30 U.S. Patent Nos. 4,968,291 and 5,123,889, .

Referring now to Figures 35-38, an interlock mechanism is indicated generally at
385. This interlock mechariism is particularly useful in the conversion machine 20 as
protection against feeding of the stock material if the cover 37 of the rear unit 31 has been
removed or.is not properly secured in place. To this end_; an interlock switeh 387 and

35 actuating plunger .388 are respectively secur_ed to the housing 43 of the front unit 30 and



30 shell 35 has a base 36 and a cover 37 hinged to the base by hinge 33.
The cover may be opened and closed to gain access to the interior of
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the mterlock swrtch may be connected in series with the motor or, as an alternative, the
interlock switch may control a relay connected in series with the motor such that the relay

10 must be closed to enable operation of the motor. Of course, other electrical schemes or
devices may be employed to effect the interlock in response to mating engagement of the
‘interlock switch and actuatmg plunger when the cover is properly secured in place, or _
other metmg key and lock devices. '

Referring now to Flgures 39 and 40, a stlll further feature of the invention is

15 illustrated in relation to the conversion machine 20. As shown, a _sprmg Ioaded detent
mechanism 393 is mounted to the'moying_ blade carriags 133 preferably midway along the
length thereof. The detent mechanism is orientated such that the plunger 394 thereof will
be engaged and depressed by the transverse frame member when the moving blade

~ carriage is moved to its uppermost position corresponding to when the siotted crank is

20 rotated sufflclently to actuate the switch 150 for energlzmg the feed motor. The plunger
394 has a stroke sufflclent to urge the blade carriage away from the transverse frame
'member a distance sufficient to cause the slotted crank 144 to move away from the
switch 150 so that the switch is no longer actuated as best shown in Figure 40. This is
deslrable as it avoids madvertent feeding of product because it keeps the swntch from

25 bemg actuated when the machine is idle and no one is operatmg the handle. Thus, if the
handle 141 is swung into its feed position and released, as mrght occur after a strip of
product has been produced, addltlonal product will not continue to be dispensed from the
machlne while the handle remains unattended. Rather, the detent mechanism will cause
the handle to move out of its feed position thereby avmding the pOSSIbllltV of any

30 inadvertent or unattended feeding of product.

As will be appreciated the detent'mechanism 593.could be otherwise positioned in
the machine to accompllsh the same result, ‘such as by posltlomng the detent mechanism
such that it acts drrectly on the slotted crank Another posslbllrty is to select a switch that
has return spring element capable of moving the slotted crank away sufficiently to

35 deactuate the switch. Still other arrangements too numerous to mention may be employed
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| As best 'shown in Figures 46 aﬁd 47, the pocket structure 400 forms with the rear
wall 390 of the front unit 304 a U-shape pocket with the bight of the U being generally
15 coextensive with the inlet openir_\g 404 of the front unit. The pocket structure 400
generally comprises a pair of laterally spaced apart side members 406 and an end member
407 extending between the side members 406. The side and end members 406 and 407,
which may be made of metal, plastic or other suitable material, are generally L-shape in
cross-section, with one leg of the L being secured to the rear wall 390 by suitable
20 fasteners (or other suitable means) and the other lip forming a rail or lip 408, 409 spaced
from the rear wall 390 to form respective sides of the slot 401. The slot 401 preferably
opens in a direction away from the side of the front unit that is attached to the stand 306
in the hereinafter described manner. As is preferred, a backing plate made of metal or
other stiff material may be used to stiffen the rear wall 390 and further to provide an
25 anchor for fasteners such as bolts or screws used to secure the side and end members to
the rear wall, with the bottom wall being sandwiched between the side and end members
and the backmg plate as shown. |
As shown in Figures 46 and 47, the end member 407 is provided with a threaded
. hole 415 in the lip thereof for receiving a thumb.screw {not shown in Figures 46 gnd 47).
30 The fiange 402 of the rear unit 305 has a hole 416 therein which aligns with the hole 415
when the flange is fully inserted into thé slot 401 against the back wall 417 of the slot
401, whereby the thumb screw may be threaded into the aligned holes to lock the flange
against withdrawal from the slot. As preferred, a thumb screw is used to avoid the need
for tools, although it will be appreciated that other types of screws or fas_teners may be
35 used, including those that may need a tool for use although less desirable. By way 6f
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stock roll Ac‘cordingly,_ the front unit 304 may be assembled with respect to the rear unit 305
in an easy and simple manner without the need for tools.
In addition, the front and rear units of the machine 300 may be easily and quickly
10 attached to the upright or frame portion 307 of the stand 306 again without the need for
tools. As shown in Figures 43, 44 and 47-49, the front unit 304 is provided at its bottom
or base wall 420 with catches 422 that engage in kethles 424 in the frame portion 307
of the stand 306. As illustrated in Figures 48 and 49, each catch 422 may be in the form

of a peg having a stem 423 and ‘an enlarged head 425. The stem portion has a thi’eaded

15 hole in the end thereof obposite. the head portion for receiving a fastener 426 whereby the
peg may be secured to the bottom wall 420 of the front unit shell 320 as ill'ustrated in |
Figures 48 and 49. The stem spaces the head away from the bottdm wall to form an
annular hook bight 428 for engaging in the keyhole slot 424,

As best shown in Figure 50, each keyhole 424 is formed in the wall of the tube

20 bent to form the frame 307. Each keyhole has an enlérged circular upper portion 430 sized
to receive therein the head of the respective peg and a relatively narrow lower slot portion
431. The lower siot portion 431’ is sufficiently wide to receive the stem of the respective
peg but is too narrow to permit passage therethrough of the head of the peg. As shown in
Figure 45, the stand is provided with two such keyholes .s'ymmetrically disposed with

25 respect to the longitudinal axis of the stand for receiving respective correspondingly
aligned pegs 422 on the front unit. ' o ' _

Provision is also made for hanging the rear unit 305 on the frame portion 307 of the
stand 306. As shown in Figures 43, 44 and 51, the rear unit is provided with a
transversely extending hook member 436 secured to the bottom wall 337 of the rear unit

30 shell 321. The transversely extending member is in the form of a bar of L:shape cross

section having an upper leg 437 attached by a plurality of fasteners 438 (or 6ther suitable
means) to the bottom wall. 337. As shown in Figure 51, the fasteners 438 extend through
the bottom wall 337 and also through the stiffening member 338, it being noted that the
shell may be made of plastic of a thickness that may not have sufficient strength' to

35 preclude bending thereof when the rear unit is supported on the stand. The transverse -
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downvvar dly to engagé es of rear
. the front unit 304 and then moved towards the stand 306 with the-flange sliding into the

slot as depicted in Figure 54. When the flange has almost been fully inserted into the slot

15 at the rear wall of the front unit, the hook member 436 on the rear unit will be butted
against the transverse cross frarhe member 312 of the support stand frame 307, as shown
in-Figures 55 and 56. At this point, the front and rear units are shifted upwardly
sufficiently to raise the hook member above the transverse frame member as shown in
Figures 57 and 58 so that the rear unit can then be shifted toward the frame portion of the

20 stand and then lowered to engage the hook on the transverse frame member as shown in

. Figures 59 and 60. Then, as shown in Figure 59A, a thumb screw 450 is screwed into the
then aligned hole 415 in the flange 402 and hole 416 in the po_cke_t structure 400 of the
front unit to prevent the flahge from being withdrawn from the slot during use. Also, to
prevent the machine from accidently being lifted off of the frame portion 307 support

25 stand 306, the froni unit is provided with threaded holes 452 (Figure 48) that are aligned
with holes 453 (Figure 45) in attachment ears 455 provided on the support stand as
shown in Figure 45. Thumb screws 45'_7 may.be passed through the attachment ears and
secured in the threaded holes 452 in the front unit to lock the front unit against |
longitudina! movement relative to the frame portion of the support stand.

30 Referring now to Figure 61,. it will be seen that the machine 300 assembled to the
frame portion 307 of the stand 306 as above described may be used other than in a
vertical orientation. As shown in Figure 61, the machine 300 and frame portion 307 may .
be supported on the top surface 460 of a table 461 preferably by suction cups or.similar

 holding devices which prevent shifting of the machine across the top of the table. In this

35 arrangement, the feet 308 (Figure 43), normally used to hold the frame portion 307
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opened. cantilever fashion at the side of the table with its weight counterbalanced by the weight of

the front unit supported on the table. ' |

10  Referring now to Figures 62-66, another embodiment of cushioning conversion
machine is generally indicated by reference numeral 500. The machine 500 is for the most
part the same as the above described. machine 300 except for the differences that are — I
hereinafter described. Otherwise, reference may be had to the description of the machine
300 (and consequentlv. the above description of machine 20) for details of the machine

15 500 that are not hereinafter descnbed or mentioned. '

Accordmgly, the machine 500 comprises a rear or former unit 504 and a front or
head unit 505. The former and head units are coupled together by quick
éonnect/disconnect structure 507 which provides a strong union between the former and
head. As may be desired, the machine thus coupled may be supported atop a table or

20 other horizontal {or even inclined) surface without the frame described: above in connection
with Figure 61. As shown, the then bottom wall 508 of the outer shell 509 of the head
unit 505 is equipped with rubber or plastic feet 510, o} other anti-skid devices, to prevent
shifting of the machine across the top of a table. The lower or base portion of the shell of
former unit 504, which is more completely shown in Figure 64, may be similarly equipped

25 with anti-skid devices such as rubber or plastic feet 511, these feet being provided on the
bottom wall 512 of the former’s shéll base which is coplanar with the bottom wall of the
head’s shell base when.the former and head are assembled together.

The quick connect/disconnect structure 507 iinclud'es a flange 514 at the forward
end of the base portion 515 of the external shell 51_ 6 of-the former unit 504. The flange

30 514 is transversely slidable into and out of an upwardly opening, laterally extending siot or

" pocket 518 in the head unit 505. The pocket 518 is formed between an outwardly offset
rim bortion 519 of the back wall 520 of the shell 509 of the head unit and a laterally
extending back plate 522. The back plate 522 extends between and is secured at its ends
to the side plates 523 and 524 of the frame 525 of the head unit 505. The width and

35 _ thickness of the pocket closely corresponds to the width and thickness of the flange 514
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pref er ably mendier iddabya bﬂadte&toelbradk&ts 53@ apd fastenqts 534, |asiopposed to being
included in the separately removable blade _assembly 535 as was the case in the previously
described embodiments. ' ' -
Regarding the blade assembly 535 and as further shown in Figures 67 and 68,
mounting screws 538 for the blade clamp block 539 may be inserted from the top {as
15 oriented in Figure 62) through holes 540 in the ends of the stationary blade clamp block for
securing the blade clamp block to the lower frame member 541 of the guide frame 542
(Figure 62). This enables the mounting screws to be conveniently tightened or loosened
from the top of the head unit after the head housing top cover (upper shell portion) 544
(Figure 62) has been removed from the shell base 545. When the mounting screws 538
20 are loosened, adjustment screws 547 may be adjusted in or out to adjust the position and
alignment of the stationary lower blade 548. To this end the holes 540 are elongated to
permit forward or rearward adjustment of each end of the blade clamp block. Once
adjusted, the mounting screws 538 may be tightened to secure the stationary blade in
place. As will be .appreciated, the adjustment screws 547 may be accessed from the front
25 of the head unit. Also, the adjustment and mounting screws may be provided with Nylok
nylon patches or other suitable means to lock the screws against loosening due to
_vibrations.
Another modification illustrated in Figure 62 is the provision of shock absorbing
bumpers 5§53 and 554 at respective ends of the stroke of the moving blade carriage 555. '
30 The bumpers may be O-rings made of a suitable elastomeric or other resilient or cushioning
matefial. As shown, the O-rings are fitted on the ends of the guide posts 556. In Figure
63, it can be seen that the blade carriage 555 may include sleeve bearings 558 that slide
on the guide posts. Back in Figure 62, it can be seen that the flapper door 560, also
referred to as a chute cover, may be a single piece with and thus form one leaf of a hinge
35 561.. The other'leaf 562 of the hinge is attached to the head housing top cover 544 by
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570 for the tension adjustment screw. The nylon portion of the set screw 573 may be _
tightened into the threads of the tension adjustment screw to provide an anti-vibration
lock. Also, the end of the siot 575 in each side frame member for the floating shaft 576
15 may be iocated such that '_it stops movement of the floating shaft towards the other shaft
before the gear-like rﬁember of the floating shaft fully meshes with the other gear-like
member. This prevents or minimizes wearing of-the_ gear-like members when the ,geaf-like
members are rotated with no sheet-like stock material therebetween, as during loading of
the machine or when a éupply-.of stock material runs out. .
20 - Figures 62 and 63 also show a different'mounting arrangement for the interlock
switch 580, which is adapted to accommodate downward placement of the former
housing cover 581 onto the former housing base 515. In this arrangement, the switch is
oriented to receive and be actuated by a vertically oriented key 583 which is mounted to
the former housing cover as illustrated. , _
25 The former housing cover 581 is more fully shown in Figures 69-71. As illustrated,
the former housing cover may be provided. With a generally centrally located handle 585 to
facilitate lifting of the cover. The cover also has a belled forward edge portion 588 which’
aligns with a continuation thereof ét the rear of the head housing base 545 (Figure 63).
Referring to Figures 64-65, a modified stock- roll holder arrangement is illustrated at -
30 -589. The stock roll holder arrangement inciudes a pair of laterally spaced apart mounts
590 in the form of brackets for supporting the stock roll. The brackets each have a J-
shape lower end portion 591 that forms an upwardly opening, preferably inclined, slot 592 -
.for nested receipt of the ends of a stock roll holder {such as a bar or a holder as described
“in copending applicétion No. 08/267,960 filed June 29, 1994) on which a stock roll méy
35 be centrally supported for rotation so that the stock material may be payed off of the stock.
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or plate 94. A sprocket 93 is secured48o an-end of the drive shaft
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.602 of the fcrmer shell base As will be appreciated the L-shape upper portions of the
brackets rigidify and strengthen or reinforce the corners of the former shell base fcr
10 supportrng the welght of a stock roll supported therefrom, as well as any shock or other
forces that may occur during loading of stock roll onto the brackets. As above indicated,
the former shell may be made of plastic, and the brackets enable the plastic shell to carry
loads greater than what it may otherwise be able to carry o
Figures 64 and 65 illustrate another modification. _As is preferred, the inlet end of
15 the shaping or forming chute 604 is outwardly flared in trumpet-like fashion at 605. This
facllltates the passage of the sheet-like stock material into the shaping chute. It also
prevents any tears along the edge of the sheet—llke stock material from catching against
" the leading edge of the shaping chute, as might ctherW|se resuit in further tearing of the
.stock material. As further seen in Figures 65 and 66 the exit end GlO of the shaping
20 chute may have the side walls 611 thereof rounded inwardly at their junctrcn with the
bottom wall 612 of the shaping chute.

' Referring now to Flgures 72-75 it wrll be seen that a blade stop assembly 620 may
be provided to lock the moving blade carriage 555 in its raised or open position, as may be
desired durlng transport or otherwise. The blade stop assembly includes a stop member

25 622, here |n the form of a stop pin that is movable between (ll an enabling position which
| permlts mcvement of the movrng blade from its feed posmcn to its cutting pcsltron and (ii)
a dlsablrng position which prevents such movement.
In the illustrated embodiment, the stop pin 622 is guided f_or Iongitudinal movement
by a pin housing 624 secured to the side frame plate 523 at' an opening therein outwardly
30 adjacent th_e movement path- of the relatively adjacent crank 625, also referred to as lift
lever. At its inner end the stop pin is provided with a transversely extendin'g latch pin 627.
The latch pin is selectlvely_ eng'ageable in either one of two slots 628 and 629 provided in
the-inner end of the housing. The slots, which intersect at right angles, have different
axial depths to define two axially displaced positions of the_ stop pin respectively
35 corresponding to the enabling and disabling positions of the stop pin.
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stop pin outwardly until the latch pm engages the bottom of the other siot.
When the stop p|n 622 is in its enablmg (or ambush) position as shown, the inner
15 end of the stop pnn will be to one side of the movement path of the relatively adjacent lift
Iever 625 as shown in Flgures 72 end 73. Consequently, the lift lever is free to move
between its feed and cuttmg positions for normal operatlon of the machme However,
when the stop pin isin its dlsabllng {or blockmg) position, the inner end of the stop pin will
' be located in the movement path of the lift lever and thus will block movement of the lift
20 'Iever towards its cutting position. Preferably, the stop pin |s posltloned such that the lift
_ Iever will be held in the mtermedrate posatlon to whlch itis urged by the above described
' spnng loaded detent mechanlsm 393 (Flgure 39) so that the actuatmg swrtch will not be
held in an energrzed posmon ln the |llustrated embodlment the stop pm is so positioned
'that it may also be used alternatwely to hold the blade assernbly in its closed or cuttmg
25 position. That i is, the handie may be moved to close the blade _assembly and then the stop
pin engaged behind (instead of in front of) the lift lever to prevent its moving back to its
open position. | | |
As will be appreclated the blade stop assembly 620 may be otherwnse posmoned in
the machine to accomplish the same result, such as by posrtlonlng the stop assembly such
30 that it acts on the moving blade earﬂege 555, the handle 638 or other moving member of
the cutting assembly or o'perating assembly therefor. Also, other arrangements may be
used, for example, to provid_e _p_IuraI stop surfaces spaced apart along the axis of the stop
pin or other member, ahd to provide the pin with a:transexially 'extending abutment surface
selectively enggeable with-the'stop surfaces for defining plural axially displaced positions
35 of the pin, with at least one of the positions corresponding to the enabling position of said
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coopera ng and oppose

. of the shaft bushmgs or bearings 645 therefor in the side frame members 523, 524. -This

is desirable to facilitate repair or replacement of the lift levers. Also, the frame
components do not have to be disassembled to remove the lift levers, so that the
parallelism of the side plates will not be destroyed by repairs in the field. When assembled
to the side frame members, the lift levers and attached crank shafts are held axially in

‘place by snap rings 646. The ends of the crank shafts extend outwardly and through an

opening in the side wall of the outer shell of the head unit for attachment thereto of the—
handle 638. o .

For mounting the ends of the handle 638 to the crank shafts 644, mounting blocks
650 are keyed and/or pinned to the outer ends of the crank shafts. The mounting blocks

- each have a symmetric arrangement of threaded holes for receiving respective screw

fasteners 651 used to secure a respective handle mount 653 at an end of the handle to the
mounting block. In the illustrated embodiment, the handle includes a U-shape tubular

- member 854 which has the base or bight portion thereof surrounded by a tubular handie |

grip 656 of foam rubber or the like. Telescoped into the ends of the tubular member are
the. cylindrical ends of the handle mounts 653. The other ends of the handle mounts form
flat mounting ears or lugs 657 that are provided with apertures 659 (Figure 75)
corresponding to the holés in the mounting blocks. ‘Preferably, proVision is made for
rotational adjustment of the handle ends relative to the respective lift levers to adjust for
manufacturing tolerances so that the lift livers may be brought into precise parallel '
alignment. To this end, the apertures 659 are circumferentially elongated as shov_vn. in
Figure 75 to provide for such rotational adjustment.

During assembly, the handle 638 may be assembled to the mountmg blocks 650 by'
the fasteners 651. The lift levers 625 may then be precisely positioned in parallel
relationship with the clrcumferentlally elongated apertures 659 allowing for rotational
adjustment of the lift levers relative to the handle ends. Once adjusted, the fasteners 651
may be tightened to secure the adjuéted relationship between the lift levers and handie.

Refe‘rring now to Figures 76 and 77, additions to the stand 306 for the cushioning
conversion machine 300 are illustrated. As shown, the stand 306 may be provided at its
upper end with a handle 662 and at its lower end with one or more rollers or wheels 664
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of weight that must be supported at the handle during movement as the machine is rolled
from place to place. ' _ _

15 - There may also be provided é stop bumper 668 to limit tilting of the machine to a
prescribed amount. For example, the stop bumper may be positioned to prevent the center
of gravity of the machine and stand from moving overcenter with respect to the rollers 664
or to limit overcenter tilting with respect to the roller axis to within 20°, more preferably
within 10° and still more preferably within 5°. Moreover, the stop bumper should .bé

20 positioned such that it will engage the fioor and thus stop further rotation prior to the
center of gravity of the méchine_ and stand having moved through a vertical plane
intersecting the point of engagement of the stop bumper with the floor, thereby to prevent
the machine and stand from falling over onde the bumper has engaged the floor, even if
the stand handle 662 is released by the attendant. " The fe_et of the stand may also

25 have anti-skid devices, such as rubber strips 670, provided on the undersides thereof.

~ Referring now Figures 78-80, further modificatiqns of a cushioning conversion

machine according to the invention are illustfated; For usage of the machine 500 where it
.cannot be reédily connected to an external source: of electrical power, the normally used

_ AC motor may be replaced by a DC motor that may be powered by a battery 680 housed

30 in or carried by the machine, or provided as a separate battery pack thét may be- positioned
adjacent the machine. In the particular embodiment: shown in Figures 78-80, the battery
680 (which for example may bé bank of one or more rechargeable lead-acid batte_ries). is
supported on a battery holder 681. The illustrated battery:holder is a tray that spans and
has the ends thereof supported on the portions of the feet 308 of the stand 306 that

35 project beyond the machine opposite the end of the feet that support the stock roll 683.



are interconnected by a pair of Iéterally spaced apart guide rods or posts

- 127 whi ch extend  between the upper and | ower franme nenbers. The upper
and | ower f gpabers are 30 adapted to be secured at the t}ﬂ% of
to the side ra’r‘r)e menbers 91 and 92 by sui t abl e nmeans sa’gh a9§/55°1r7?

renovabl e bolts received in threaded holes 129 in the ends of the
upper and | ower frane nenbers:.: When t hus addenbl ed to the side franme
ers,_serve to strenqthen_ o

e e bR oS BB £ AR PR S4Bt i SRR T o un
renovabl e t#es,efs e fveiing hMariess somsingliafongsthe cutsilo or through the tubular\Womponents
96/ 03273
PCT/ US95/ oofsem which the stand is formed. A harness connector may be provided at tﬁ\f separation
In the ill. |ﬁlaﬁﬁdvé%hetfh6rdpﬁ§hﬁﬁbﬁﬁhr3¥rthe stdif Adigithekd? both af $ﬁ@fde@@%b¥ndmg on
bl ade fixed to the bottom franme menber 122 .atop, a 131.
ot her bl Bdethexwiring rautesty; tagilitatg assembly Wtﬁifﬁfel“g“’a&cﬁ\e &S@‘g in the %HT’(Q‘?S?F&P"
be of the ihbNsdr aftifesdd of thaaWsiRg NaRfest Ghay BlsBitbimiRgte at electrical connectors for
quick connection to a connector to which the motor leads are connected and to a
connector to which the battery leads are connected. The machine assembly may also be
| prbvided. with a battery charger that may be conveniently supported on the battery tray
10 along with the battery or batteries. It also is noted that other types of motors may be used
to drive the gear-like members, such as, by way of further example, a fluid motor. For a
fluid motor, a power storage device may include a compressed air tank instead of the —
battery. The compressed air tank may be easily mounted on the feet of the stand at the
location of the illustrated battery holder. Also, other transportable power sources for the
15 motor may be used. For example, the machine may be powered by a vehicle's battery
and/or electrical system. The baitery's may also have associated therewith a solar panel
or panels for recharging the battery.
As shown in Figures 78-80, the stand 306 may be supported for rolling on a floor
surface by casters 686 or the like, and preferably by locking casters. As iII'uStrated, each
20 foot has a caster 686 attached to the toe and heel thereof for four-point rolling support of
the stand and the machine supported thereon. As a further modification, the above
described catches 422 and keyholes 424 may be replaced by thumb screws 688 'th_at pass
“through holes in the frame portion of the support stand for securement in threaded holes in
the front unit, as in a manner similar to the thumb screws 457 which extend through the
25 attachment ears on the support stand. |
Referring now to Figure 81, another form of stand foot is illustrated. The stand foot
690 includes a vertical tube 691 into or over which a leg of the upper frame may be
telescoped. The vertical tube is secured at its lower end, as by weiding, to the ends of the
longer legs. of oppositely extending L-shape members 993 and 694. The other or shorter
30 legs of the membe_rs_693 and 694 turn downwardly from the'longer legs for resting atop a
floor to provide a broad-base support for the stand. The members 693 and 694 may be
tubular and casters may be attached to the ends thereof for rolling of the stand from
. location to location. For a stationary installation, the ends of the members 693 and 694
_ mév have rubber feet or other anti-skid means secured thereto to prevent the stand from
35 skidding across a floor. The foot also includes a cradle 696 for receiving an end of a stock



fine adjustnment of the noving blade relative to the stationary bl ade. The
bl ade carriage 5 133 has at opposite ends thereof guide bushings 135

whi ch sivodges?st he gui de posts 127 for nmovenent per pedfis 4 L0 the
axi s of the guide chute 114. Accordingly, the bl-ades - when Dbrought
t oget her coact in a guillotine fashion 4¢ cut theicoined strip 22 (Figure
1) into the cut sections. The stationary blade 120 is
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bot t om stocke matteridi eomposed: of threp iies gf 30 pduad gecykied ARCKraftigapen thas hhe

ext end I h the chute except for - its cutting edge which
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proj ect's beyond the bottom edge of the chute. The
movi ng bl ade 121 is opdeighed by an op2aA&iochassenbly 140. The operator
assenbly includes a Um& e ,hand.;%‘zrm er 141 that has nounting bl ocks 142
at the 20 ends of the'l egs t her €0f” seéCured to the outer ends of respective
cratk shafts 143. The Yield crank shaf48.2da4¢¥450faatgoliand are rotatably
supported by side fra nenbers 91 and 3 respectively. The inner end
of each crank shaft -hate®®¥ured ther re‘él’ggglbgl%t ted crank 144, - herein
also referred to as a Ciirhp Losser. As 8i338issed further below, the handle
may be Accordingly, there is prbvided_ a dunnage strip having a height of about 2 to 2.25 inches, a
- width of about 7.5 to 8 inches, and a density of about 0.64 to 0.7 Ibs/ft* using three 27
16 inch wide plies of 30 pound Kraft paper. L
While a particular feature of the invention may have been described above with
respect to only one of the illustrated embodiments, such. féature may be combined with
one or more other features of the other embodiments, as may be desired and advantageous
for any given or particular application. _ g
20 Although the invention has been shown and described with respect to several
preferred embodiments, it will be apparent that equivalent alterations and modifications will
occur to others skilled in the art upon the reading a_nd.,understanding of this specification.

Therefore, the present invention includes all such equivalent alterations and modifications.



connected to the crank shafts i n any one o sﬁ& &&ggﬁw rel ationshi pz to
the crank shafts. dc '&HIB as ot 145 extendi ng
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slot 145 is adapted to recei ve théren a cém—pr'h 146 provided at the

correspondi ng end of the noving bl ade carrggge 133 as shown in Figures 2,
3 and 4. In well known manner, the slotted crank cooperates with the cam

pin to transfer rotary m)tlon of thﬂmktollnear notion of the

bl ade carri age. nt .of .t he ha its positions
shown in Figures'4 a%c%s*\m"lg 8?'?‘5’5?'056?7@5'beoﬁ%'f‘ﬁ'§s'"9 aqr%@@ﬁgﬁf’"ﬁ SPRe .
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pl ane of the crank shafts is located in the m ddle of 35 the guide chute.

Consequent F’?"seélurl ng the end portion (preferably approxi mtely the | ast
WD 96/ 03273 the frame and the conversion assemblies together weighing less than 100 lbs;

PCT/US95/ 09274 the conversion assembhes including a forming assembly which forms the sheet-like
stock material into a dunnage strip, a feed assembly which feeds the sheet-like stock
10  material through the formmg assembly, and a cutting assembly which cuts the dunnage
strip into pads of a deslred Iength.

2. A cushioning conversiorl machine as set forth in claim 1, wherein the
conversion assemblies further comprise a stock supply assembly which supplies the stock
material to the forming assembly.

18 3. A cushioning conversion machine as set forth in claim 2 or 3, wherein the
forming assembly forms the dunhag_e strip in such a man.rie_r that it is 7 to 9 inches wide.

4. A cushioning conversion machine for cohverti_ng sheet-like material into a
cushioning dunnage product, said machine comprising: | _ .

a forming assembly which forms the sheet-like stock material into a_ three-
20 dimensional strip of dunnage; |
a stock supply assembly, positioned upstream of the formmg assembly, which
supplies the stock material to the forming assembly,
a feed assembly, posmoned downstream of the stock supply assembly, Wthh feeds:
the stock material through the forming assembly;
. 25 a cutting assembly, positioned downstream of the forming assembly, which cuts
the strip of-dunnage into sections of a desired length; and _
an operating assembly including a handle member which when moved to a first
position activates the feed assembly and which when meved to a second position
activates the cutting assembly. - |
30 5. A cushioning conversion machme a set forth in claim 4, wherein the feed
assembly mcludes at least one rotatable member for advancing the stock material and
whereln the rotatable member is driven by a motor. .

6. A cushioning conversion machine as set forth in clanm 5, wherein the feed

assembly includes a control member activated when the handle member in the first
35 | position to cause the rotatable member to be drlven by the drive motor.
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g_stroke of the noving blade, the trailing side

of the slot&dn ‘Fm@g[,ahks l l ﬁ a downward force on the -l
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bl ade to ensure a clean cut. Preferably, the noving bl ade has passed
overcenter 5 by the tinme the dunnage pr®Quct has been conpressed bet ween

the blades to start a cut so that during cutting the noving blade w |
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As shown in Figures 4 and e slot 145 is open-ended. This is inportant
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with of the strip of dunnage from the first unit to the second urut
8. A cushioning conversion machine as set forth in claim 7, wherein the -
housings of the first and second units have respective coplanar bottom supports for resting
atop a support surface. o |
15 9. A cushnomng conversion machine as set forth in claim 7, wherein one of the
the first and second units is supported by wheels for movement and wherem the other unit
is mounted to a fixed support. '

10. A cushioning conversion machine as set forth in claim 7, wherein the second

unit further comprises a cutting assembly within its housing which cuts the dunnage strip
20 into sections of a desired length. |

11. A cushioning conversion machine for converting a sheet-like stock material
into a cushioning product; said machine comprlsing ' |

a forming assembly which forms the sheet-like stock matena! mto a three-
dimensional strip of dunnage; )

25 a housmg defmmg a cutting zone through which strip of dunnage advances;

a feed assembly, positioned downstream of the forming assembly and at least
partially enclosed within the housing, which advances the sheet-like stock material through
the forming assembly; and '

a manual cuttmg assembly, positioned downstream ‘of the feed assembly, whlch

30 cuts the continuous strip of dunnage into sections of a desired length;

wherein the cutting assembly includes a blade and a handle which moves the blade
between a first position whereat the strip of dunnage may advance through the cutting
zone and a second position whereat the strib of dunnage will be cut in the cutting zone;

and
-_
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anot her assenbly, as foH", eni ng of the bl ade assenbl y. This
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. side Sﬁ%éé&%frber 91 with the tr|p | ever thereof Iocated In t(1e Sath
~of the relatively adjacent slotted crgnk 144. The switch is actuated
. by travel of the slotted crank to its feed“position corresponding to

the feed position of, the handl e.
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swi tch and energixze tﬁéuiﬁ&dn@%ﬁﬁerhﬁn&di&ﬂﬁeaesbefuytmnnodlaldumMaghemmmmt
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next piece OStIOﬂOf dunnage product is needed, at which tine the handl e may

be nmoved t 8% LSt eed position to run-of f a desired Ien of .d nnage,
product. |In knovd.marfeushiening soaversigngnaching ferconyering § 8 %‘T’tg ke pteck material

cont rol{g NgndbNeciiHibting ProdilctChdid Plchie Sdmprisindie motor and swi tch.
a forming assembly which forms the sheet-like stock material into a three-
dimensional strip of dunnage;
a stock su'pply mount, positioned upstream of the forming assembly, which
supports the stock material for supply to the forming assembly;
15 a feed assémbl_y, positioned downstream of the stock supply assembly, which
feeds the stock material through-the forming assembly;
a cutting assembly, positioned downstream of the forming assembly, which cuts
the strip of duﬁ_nage into sections of a desired length;
_ a housing at least partially enclosing the forming assembly, the feed a_ssembly, and
20 the cutting assembly; _
a stand comprising a support to which the housing is mounted and a base,
extending from the support, on which the stock supply is supported. '
14. A cushioning conversion miachine as set forth in claim 13, wherein the base
extends substantially perpendicular from the support.
25 15. A cushioning conversion machine as set forth in claim 14, wherein the stock
- supply mount includes laterally spaced apart supports for supporting the ends of a holder
for a roll of stock material.
16. A cushioning convérsio_n machine as set forth in any one of claims 13-15,
wherein the machine is positioned in a vertical orientation whereby the stand’s support is
30 vertically positio‘néd; and wherein the stand’s base rests on a horizontal surface.
17. A cushioning conversion machine as set forth in claim 16, wherein the
stand’s base includes one or more Wheéls to facilitate movement of the machine.
~18. A cushioning conversion machine as set forth in claim 17, wherein the
stand’s support includes a handle to facilitate movement of the machine.
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product that is fed through the guide chute 1 14 passes - into an-exit chute
156 shown in Figure 3. The exit chG2e 156 is axially aligned with the

gui de chute 114 5 downstream of the cutting plane defined by the novenent
path of the A8vi nd enshipning gonversion mmachipg\feriqenperging cshegt-likristnck materialxi t
chute hgge dedd id?ﬁ-l’ ¥g;fl ared funnel shape inl-et portion 158 that
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pushed 0 ‘utting operation and remains off axis. As
shown in Fi gtheefdsr,ningmssbmttl\onomdgs'ng a chué antla fopming inemben avhich coaperatane
of the m{httcp@ghwé}re menber 126, the latter preventing

the forming member comprising a rounded base portion and a first leg portion

10 extending from one end thereof, the rounded base portion being positioned upstream of the
first leg portion, the first leg portion being positioned at least partially within the chute.

20. A cushioning conversion machine as set forth in claim 19, wherein the -
rounded base portion is positioned upstream of the chute. '

21. A cushioning conversion machine as set forth in claim 20, wherein the chute

15 has a bottom wall and wherein the first leg portion is generally parallel with the chute’s
bottom wall. ' ' '

22. A cushioning corversion machine as set forth in any one of claims 19-21, _
wherein the forming member includes a second leg portion extending from the other end of
the rounded portion, whereby the shaping member has a general "U" shépe; and wherein

20 the chute has a top wall and wherein the second leg portion is attached to the chute’s top
-~ wall. ' '

23. A cushioning conversion machine as set forth in clalm 22, wherein the
formmg member is of uniform width. '

24. A cushioning conversion machine for converting sheet-like stock material

25 into a cushioning product, said machine comprising: _ '
a forming assembly which forms the sheet-like stock material into a three-
dimensional strip of dunnage; '
~ a stock supply assembly, positioned upstream of the forming assembly, which
supplies tha stock niaterial to the forming assembly;
30 ~ a feed assembly, positioned upsti*e'am of the forming assembly, which fee_cls the_
stock material through the forming assembly; and ' '

a cutting assembly, positioned downstream of the forming assembl'y, which cuts -
the strip of dunnage into cut sections of a desired length;

wherein the feed assembly includes an electrical motor, a battery, and a circuit for

35 selectlvely supplying power from the battery to the motor.



the strip from being di wnwar dly such that it will not be captured
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the exit chute which may be tr ed between the. she arts or secuye
to either one oftﬂ%f@'@ﬂ'é yssgg}b?\gﬁlcﬁﬂgigsﬂgﬁptep‘gﬁp ‘f%tﬂ‘%? ﬁ't‘%FE’%éEﬁ'ﬁega' ?fig
suitable  movédits @apesinwaas to the frane of the front unit.

30
Referring now to Figures 9 and 10, the handle 141 js shown secured to the
crank | "Shaf t Seiieusing inciyinges AVtes el dhe D1t PORG ARy Hhe figeror aytiace

for proypdi sorel sutkPshdit Y Of use - of the machine in different
arrangenments as wll becone nore apparent fromthe follo

di scussion of Fi §Br esAlushipning convgrsiens maching fop F°'EYPéti%\|I§MB$%"i"§ steck,materjal
@ posi ti 0N jnto a cushioning pad, the machine comprising: -

a frame;

a forming assembly, mounted to the frame, which forms the stock the stock

15 material into a three-dimensional strip of dunnage;

a stock supply assembly,- positioned upstream of the forming assembly, which
supplies the sheet-like stock material to the forming assembly; and .

a manual feed assembly, positioned downstream of the st_bck supply assembly,
which feeds the stock material through the forming assembly.

20 . 27. A cushioning conversing machine as set forth in claim 26, wherein the feed
assembly includes at least one rotatable member for advancing the stock material, and a
manual operator member connected to the rotatable member to rotate the rotatable
member during movement of the operator member from a first position to a second
position. _

25 28. A cushioning conversion machine as set forth in claim 27, wherein the
rotatable member does not rotate during return movement of the operator member from
the second position to the first position. |

: 29. . A cushioning conversion machine for converting é sheet-like stock material
_into a cushioning product, said machine comprising:

30 a forming assembly which forms the sheet-like stock material into a three-

dimensional strip of dunnage; _ | |

a stock supply assembly, positioned upstreani of the stock supply assembly, whiéh
supplies the stock material to the forming assembly;

a feed assembly, positioned downstream of the stock supply assembly, which feeds

35 the stock material through the formin§ assembly; and
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t he base unit. Any suitable nmeans may be prow ded to nmount the,
bl ocks to - the crank shafts &4 one of ‘plural different
ely rotated positions. Referri: nfq now to Figures 15-19,
al t er A&Utting 8?%&@?@‘!9"@# dRWmRSERSM, Pf the, orm\mmgsaemlmnmshs:um

90[ err] -fro:iﬂﬂrat il lustrated in Figures 4 and 5. This positions
t

machi ne R0 stiPof blinfdgedhfslsectivhs o d AuLired ibndihiSt rate the flexibility of

use aff:

i nterrel ated W

orded by the provision of nodular front and rear units that may be
%ﬂfe'n the\faFmisgsasadly ingludes @ chute baving an inlet leod iandrancdutiet

relatio r | t e
than { hote LR, WHRH IRG shecCimali@iah BadchS, fteVlet end of thp AGACHERG Byfkaldly
f r ont® uflared mtwmt-ﬂlhe f@stw tmﬁacdtmemaseaaaeqf tltetmeet-hmstmklmanena into the

verti calshg

1
copl anar Pgtlonshl p as at an angl e, for
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15

20

30. ‘A cushioning conversion machme as set forth in claim 29, wherein the
chute converges in the downstream direction. _'

31. A cushioning conversion machine for c'onve:'rt.ihg sheet-like stock material
into a cushioning product, said machine comprising: '

a frame;

a forming assembly which forms the sheet-like stock material into a three- -

dimensional strip of dunnage;
a stock supply assembly, positioned upstream of the forming assembly, which
supplies the sheet-like stock material to the forming assembly; and
" a feed assembly, coupled to the frame and position’ed downstream of the stock

supply assembly, which feeds the stock material through the formlng assembly; wherein
the feed assembly includes:

a pair of shafts transversely movable relative to each other,

a pair of rotating members mounted on respective shafts through which the

- strip of dunnage passes,

25

30

a biasing member which urges one shaft towards the other shaft and thus
one rotating member towards the other rotating member, and
an adjustment member which adjusts the tension between the rotating
members. _ '_ '
32. A cushioning conversion machine as set forth in claim 31, whel;ein the
rotatmg members comprise gear members. . .
33. A method of making a cushioning pad said method compnsmg the steps of
providing ¢ sheet-like stock material and using the cushioning conversion machine of any

of the preceding claims to covert the stock material into a cushioning pad.

34. A method as set forth in claim 33, wherein the sheet-like stock material is

biodegradable, recyciable, and reusable.
35. A method as set forth in claim 34, wherein the sheet-like stock mate;ial is

Kraft paper.

H Im’mﬂ t he base or bottom side of the first |
V‘D 96/ 03273
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rear- and front units nmay be arranged i n other than



10 exanple 90.degrees openl ng ﬁj\sgh&mﬁﬁa‘ﬁm and inl et

. openi ng of the front u“‘“um“llmmm e to prbvi denE!Lp%ﬁ%way- or the stock
- material orwopeoi2re ot her.c|n tMe &ast of a7 PEPutesIg Y,

" preferably a gui deway, such as a rounded eI bow, is pr ovi ded bet ween.
the exit and inlet openings. Figures 15 and 1 5A, the rear
and front units are vertically oriented vm r? the front 15 wunit 30
supported on a nd d t,168
haing o O e aRn AaletRa op a8y IoPR ol 34, BHERR W ylde g Blacy Tostegl

fl oor. The compiiges grultiple nlige of Kfaft papereach side of the front unit an

i dentical asse of n| 1
secured to andn?e%/meeﬁlﬂ%ﬁgéﬁgp%é% en Sﬁ.&ﬁiﬁ-{}%@ﬂ& P %'yeﬁ] thLbseheﬁF 5'57(8{°§Q eB?'

ot her sui t &Z9Mpriges aonlehtwoarthreecsupetimposad plnestoannafnepmf di sposed at an
el evation 20 slightly above the top of the rear unit. The uprights have

| ower end portions thereof bowed outwardly to accomodat e t her ebet ween
(straddle) the rear unit 31 which may be roll ed beneath the front unit -
to align the exit opening of the rear unit with the inlet opening of
the front unit for upward passage of stock material fromthe rear unit to
the front unit. As shown, the handle 47 is nounted in its position
illustrated in greater detail in Figures 9 25 and 10. The rear
unit 31 may be nmounted at its rear end to the cart frame 169 with the roll
support mounts 33 inverted fromtheir position shown in Figure 1 to receive
a roll of stock material fromabove. O course, the roll support
mounts are positioned above the cart frame a sufficient distance to
prevent interference between the stock roll and the frame. If

This Sheet Has Been Reilaced




30 desired, the top unit may have attached to the sides thereof depending

gui de eIenES%é 176 whi ch may engage and gui de the flange 177 of the
rear unit i 9?5?:85'& posi ti onal rel ationship wth the fpepbsdippizgand
then further assist in maintaining the rear unit is such position
during use of the machine. The ability to nove the cart into
and out of operational relationship with the[&/ 35 unit as depicted by
arrows 178 has various advantages such as providing for renote

WD 96/ 03273

PCT/ US95/ 09274 26

!l oadi ng of a stock roll onto the rear unit which may then be noved into.
‘position. |f desired, nore than one rear unit and cart assenbly

be provided so that one may be used while the other is being | oaded
with a new stock roll. Figure 16, the front unit 30 is
shown mounted to a wall 180 or ot hegr g;tical ~

FIG.




5 surface. The front unit is attached to the wall by nounting brackets 181
or other suWigag attachnment hardware at a height |ocating the bottom
of the front un%otgngl i ghtly above the rear unit 31 whi cﬁchjsgﬂ%mted
on a cart 168 as in the sanme manner described above in connection
with Figure 15. Likew se, the rear unit naygg%zggged beneath the top unit

I n simlar manner. 10 I n Figur he rear and front units
are both supported in a vertical orientation by securenent to an
upright support 185 which in turn is supported on a cart 186 for
~transportability of the machine as fromone use |ocation to another or

bet ween use and storage positions. The upright s€ddort may be in the
formof a franme having vertical posts 187 interconnected at their
upper ends by a cross frane nenber and braced at their l.ower 15 ends by
gussets 188 on the cart. The cart is supported by whegld) 188 such as

castors for rollifig on a floor. In Fegure 18, the rear and
front units are &orizo tally-orientgd with the front up_i_t 30- support
on a table top Iyl and¥the rear uni¥ 31 supported on a cart 192 having a
frame 193 and whe® s 194 such &s casters for rolling on a floor. The®™
exit opening of the rear 20 wunit aﬁa I nl et opening of the front unit are
at the same el e .redr, Tqﬁt e be noved into the
position shoy ' rQnd ijnl ¢t iqpemrngs; Use of thi

arrangenent i’ subst anti al | p t h&l-sere—astt-itet sc) bed above wixh regpect
to Figures {8 and 1 6oeX o th rientdtl on_of jihd chi ne.en
In Figure 1p,i1the rear and<? r ont 1 th%/gane
manner as - ot = - Z
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25 that shown in Figure 1, except that the rear menber 31' is in an

i nverted p For use In this arrangenent, the. reag I n
t he base tﬁg?gg@? hi nged door 196 which functions Iike" T ﬁﬂé{sgggé

the Figure 1 enbodinent for permtting access to the interior of the
rear unit to facilitate initial threading Qggggggk mat eri al therethrough

Al so, a nodified forn1ofnstock roll I's provided for
supporting the stock roll abo\{e un:mt 30 As ZEhown, the rear unit

I s supported on spacers to rai Se e \ tp%%eof to the samne
el evation as the inlet opening 0T res 20
and 20A, the front and rear ®dni fg N
vertical orientation by secure ) ght smppor 200 of
a bent tubul ar f r ame@f hat adlillus //V

single length of tubing,

support generally has an |nvertr
96/ 03273 ™
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of legs 201 and a connecting bight portion 202. The legs 201 are generally

copl anar anevopge32fl verge from one another going fromtop to hgiy Ehgﬁgch
|l eg term nates at a foot 203 whi ch extends out of the plane o
l egs 201 in a first direction and then back on itself in the opposite

di rection through and beyond t he plane of t Q§€%to provi de, along with
the 5 lateral separation of the feet, a brodd support for the upright
support or standard 200. The el evat ed p' on of the foot that

termnates at the | ower end of the respectivi=tieg may be equi pped with
a suitable cradle for receiving and supporti g} d4lof a roll hol der
alt kot her way, the feet are
(O/

205 that supports the stock roll 21. Looked

general ly J-shape with the stemoriented rest on a flo IHS thels
hook of the J joined at its distal end to 10 g bottom end offt .
corresponding leg. If desired, the standard e equi pped with
wheel s* such as castors for rolling on a floor.}{} i} i eferring now to
Figures 21-23, ‘a cover plate 210 is provided f \‘36Lecr'h t he not or
87 and any associ at ed el i cal conponents frqmi§€bris falling thereon,
such as particles orpieces of paper that Widht be generated as a
result of the paper being shaped, 15 conne bg gl cut in the above
descri bed manner. The cover plfate 21Qa4 'at p @AFt 150 eqq? t her eof
bent up ears 211 for tachmeht_by fastehers 21Atikt he or_the | ower
frame menber 126. As STN\S epy ot A f L ljate 210
has a rearwardly exte n 4 (S B -eite eneat I} and
engages the undersi de of thejf= RS ery As al sq shown,
the ower frame nenber 126 hHSKZ NN\ N _
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20 opening cut-out which is spanned and thus closed by the rearwardly

ext endi ng twlg dgRs37A0N 214 of the cover. The cover also rtjon
216 extending forwardly fromthe nounting ears 211 a di??%ﬁ%%g&ngJ
sufficient to close the gap between the | ower frame nenber 126 and the

front wall of the housing 43. -The cover plqﬁf é%gsalso extends transversely
bet ween the side frame nenbers 91 and 92 K manner, the opening
defined by the 25 side nenbers 91 and 92, the front wall 217 of the
housi ng 43 ‘and the | ower frane member 126 i s substantially closed to
prevent paper particles or pieces fromfalling from the path of the
paper down onto the notor 87. Referring now to Figures 24 and
24A, the pertinent interior conponents of a manual | y powered front
unit 231 are illustrated. The front unit 231 is simlar to the front 30
unit 30 except for the manner i”,g Lch the feed/stitching nmechani sm and
cutting mechani sm are powered. A | G

manual | y power ed whi ch e}ininatw
conponents of the unit 30, or other

mot or and associ ated drive conponenf : et ly
lighter front unit, given that in t___ H ; . _G@q pd
127 Lo N o
o { j
@ sy M\,
., .i‘l‘.. 'l'-s,. — \_/"E
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] e 5 143
— I e Tkt ~—105
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reducer 88 g%%ﬁlfﬂ??nfor a significant portion of the weight offGTHEFPAe
unit. Also, the need for an electrical power source is elimnated.

As above nentioned, the front unit 231 is SME%& E;o t he above descri bed
front unit 30 and, therefore, references §5be had to the above
description of the front unit 30 for 5 details of the front unit 231 that
are not hereinafter described or shown in Figures 24 and 24A.

Li ke the front unit 30, the front unit 231 includes a frame 233 to which
are nmounted a feed/stitching nechanism 234 and a cutting nechanism
235. The cutting mechani sm 235 is essentially identical to the above
described cutting mechanism81 in the 10 front unit 30, &]though it can be -
seen in Figure 24 that its positional relationship rel afike to t he
frame 233 has been varied while its positional relationgphjip to the
gear-|ike nenbers o/ 238 the feed/stitchingd.mechani sm 234 has
been maintained. It is ﬁrdgh_at ig Figure 24 the %A

passes fromleft to right. Like in the unit

t he product through the machine, pulling the stock nateri{?

141

125

~90

1337




over the upstream form ng frame and di schargi ng the product out through an
exit openi ngo96/03278r Ovi ded in the outer shell or casing of t?g,tr{%{g it
P%hogs

"as in the sane nmanner above described in connection wt

~unit 30. The gear-like nmenbers 237 and 238, however, are rotatably
+driven in a different manner then that above] ggé £Libed in 20 connection
With the front unit 30. The gear-1ike nenber is fixed to a drive shaft
240 that is rotatably d by suitable bearings in the frame 233. A
gear 242 is coupled by an internal one-way clutch device 243.-to an end

of the drive shaft g40 that protrfudes Iaterally outwardly of e

relatively adj acent}jgAde franme ngnber 244~of~tjhe frane 233. E ¢ gear
242 is intermttentfisjdengageabl e by a sednent jgear 80t hat is k- g0 t he
25 relatively adjac'- %E:i&:i&ﬁzﬁ&iﬁﬁ?‘ : e B
of the handle e g it B
thereof. Like int Q' ront unit 30, each b\v shaf t iﬁf pa~~~ =
t hrough and is rot a-gh pgrted by t hg—reld l§y adjad | S RE
frame nmenber 244. A48, tHe inner end of keachdcrank shaft_has secd] ¢
thereto a sl ot ;.dt%F4 : 93 THe gear-llklao NG = (e 8 S
supported for rot atfi-datemrs £ HaH i aaeP=—add-th B4 of
gui ded by the bolt |aflgie .:.....__,-._.....__..g ..... SRg—AsseRaby Aol E 0
bi asi ng assenbly 258Ji & dentical to the I bed = w0
assenbly 102 e%c lllhe fixed fupport Zgﬁi bi '§§ N
mounted to the rel gtilvgN =Yali fiA- = =1as= n-n--;§‘= b0 t he
adj ust abl e stop 26Q:i nsm only vertlc-a-l——sé———mv-e :'"'. = = T
t hat passes through.g - #tically elongated hole in the cross f.- Eg _
£ Es -
91/]- . | "\ g2
- \-94 L

" FIG. 7
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menber 261. The shaft 255 is thus free to float, i.&e., nove tgv?é?%gmaz%
away fromthe - shaft 240, to accommodate different thicknesses of
'stock material between the gear-1like & while the spring 262 of
-each bi asing assenbly provi des squeeze pressure to obtain a desired

stitching or coining action. The squeeze pressure nmay be varied by 5
adjusting the stop 260. The ends of the shaft 255 term nate short of the

nmovenent pl ane of the respective slotted cranks 253 so that slotted
cranks can be swung past the shaft 240 to provide for a greater range
of swi nging novenent for feeding of stock material. The
gear-|ike nenber 237 rotates when the gear-1i I®nber 23 S rotated.
Rotation of the gear-like menber 238 is effgCted by novj 3 he handl e 249
fromits 10 position shown in F =t-5—H ﬁ f-eed—poesithon
shown in Figure 25. The sep 4 f‘%TﬁEﬁ”?é@ﬁﬁﬁT 263 in

mesh with the gear 242, whereby {

1337
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gear 238 is rotated clockwise in Figures 24 and 25 as the handle is noved
count er cl ocwiggRzdmsom its neutral position shown in Figure Z?Skﬂjkbﬁ gul

feed position shown in Figure 25. Such cl ockw se rotat 5P/ gear
242 is transmtted through the 15 one-way clutch 243 to the shaft 248 for

rotating the gear-1like nenber 238 cIockmﬁsgaZ&5ﬁ$ Figures 24 and 25. Such
cl ockwi se rotation of the gear-I|ike nmenber d correspondi ng

countercl ockwi se rotation of the gear-Ilike nenber 237 will feed the product
fromleft to right in Figures 24 and 25. During return novenent
of the handle fromits full feed position in Figure 25 to its 20 neutral
position in Figure 24, the 7 t be
rot at ably driven. Rat el ) ch will allowthg gear 242
to be rotated counterclocky sej, rotatig movefjrent bei ng
imparted to the shaft 240. of di =20 may} be .
reciprocally rotated back and §br{ utrdl, pgsy t+oh of Figure
24 and its full feed ':LO' o feefl: ctjfromleft
to right in Figures 24 and|{25 [ R5/f the stock material ¥g ed over the
formng frame in the rear nit;Pn: thel 4 oduci-114 be e hir out
t hrough the exit opening of the; ffjoht unit. /As will be /& A ed,” t he
U- shape handl e nenber 249 pay bb‘i t Mtsi e portion
ext endi ng transversel y bgt wedn t e Iegs—thé?eof ' y pushed
and pull ed back and forth fo § f paper’ roy ' . The
handl e 249 also is used to|jopdrald the editing 30\ ism23 in a
manner simlar to that desgriHed]4 Tn—tunneb ;eﬁ h L0143
unit 30. As above indicateg . -shaft Hasjse : et o for
comon rotation a % 2! e +—= 1 n T
. po 547 _ : i
133 1R il
—e { — 98
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slotted crank 253. The slotted crank 253 has a slot 265 adapted to receive.

t herei n t hwo 96m3278am pi n 266 provi ded
sl otted crank cooperates
the crank to |inear

t he gui de rods 268. The bl ade carri age,

96/ 03273

PCT/ US95/ 09274
ot her conponents of the bl ade assenbly
cor respondi ng ‘
assenbly 119. The slotted
in that the side wall 272 of the slot
the return stroke of the noving bl ade
rel ease and thus clear the campin aft
been fully retracted to its pgpLil
opposite sides of the slot have

with the campin to transfer
notion of the blade 35

conponent s above dg

on the noving bl ade cagfiugegeedfy’- The
rotary notion of

_ carriage 267 which is guided by
gubquygps and VO

30
O are essentially identical to the
I bed in connection with the bl ade
dank 253, however, differs slightly
t hat engages the cam pin during

ihgeprzi/iozgdbl ng Iﬁl Ltéel %7 has

i shown in Figure 24 (whereby
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different radial lengths). This allows the slotted crank to rotate fromits:-
_posi ti on sheweigizrs Figure 24 to its position shown in Fi I ng
:feedi ng of product through the conver si on machi ne. Afte?“éﬁgég?gg

Il ength of product has been produced through back 10 and forth novenent of
-the handl e between i1ts neutral and full feefgggﬁh | ons as above

“described, the handle can then be rotated f tZ=Neutral position shown
in Figure 24 to its full cut position shown §int.Figure 26 to cut a
strip of product, the cutting action being e«%é'tially the sane as

t hat descri bed above in connection wth the cutti\giassenbly of | t he
front unit 10. 15 1; Taym tI: segnent geda A6 has an unt oot hed
segnent 274 which passes: I er t zzteeth of thesgear 242 when the
handle is rotated fromits neutral position shown ¥\ \ n ldilgure 24 to its
full cut position shown in Figure 26. Cbnsequently,ﬁg h rotation of the
handle wil.l not inpart rotation to the gear 242 so -2. product will not be
fed through the machi ne during the cutting opegatijon. 20 In
view of the foregoing, it can now be appreciated thd here is provided a

\

relatively |ightweight sinple product feed nmechanis at may b sed ég
pl ace of the not or driven feed nechani sm of the} vnt nit .\Th | S
particul arly advantageous in situations where ugery have rgl atilely

| ow vol unme requirenents such that DT\ Y 5] 244

wi [l not be overly burdensone to e bty )

manual |y powered front unit 231 is;gggtﬁggkgyfy‘Usefu \f\
H A e

appl i cations where el ectricqlf ppwer q§4pot \Qgil

—
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Referring now to Figures 27 and 28, another enbodi ment of cushi oning

conver si onwo%mfs%chi ne according to the present invention ipcrasiSossy

i ndi cated by reference nuneral 300. The machine 300 is for the nost

~ part the sane as the above described machi ne 20 30 except for the provision
. of a shaping chute and forning nember asseﬁﬁénggnerally I ndi cat ed at

| 302 in Figure 29. In addition, there are a her differences which are
 hereinafter described. Qtherw se, reference may be had to the description
of the nmchi ne 20 for details of the gachine 300 that are not

her ei nafter described or nentbgned. . Accordingly, the machine
300 conprises a front unit 30#%ahy SQ>. The 35 front and rear
units are supported in a vertica Xgtand 306. In this

WO 96/ 03273 66
PCT/ US95/ 09274 _ 67 31
orientation, the front ye nit and the rear
unit as a bottom




unit. The stand 306 conprises an upper upright portion 307 and
a bottom bgsgse j on formed by a pair of feet 308 conf

st abl e supmmwﬂg?ﬁk a horizontal surface such 5 as a rooré&ﬁ%ﬁ@%ﬁ4Th
upper portion 307 is of inverted U-shape having a pair of |egs 309
“extendi ng downwardly froma bight or base;gs(ﬁéf 10 The front unit 304
is secured to t he upper portion 307 -

a wi dth dinension generally
than the wi dth di nension of the front
310 the depending | egs 309 diverge a
approximately the width of the rearw
where the | egs termnate at _#ar
| ower end portions of the |eg
extendi ng frame menber 312 to
sui tabl e fasteni ng neans.

of the upper frame legs are t:

they may be inserted

in the tubes by suitable nean

wth a slip fit such tha Ay be conveniently
separated fromthe feet and, |f . pported on a g ri gontal
surface for use of the nachint i g N ( s ! s in
conjunction with a cart which| posi gper f& s ry into 20
the rear unit 305. As shown ih Figure 28, the rear i Ry entry

opening in the base wal |, thereof for passage. of
the interior of the rear unit{f Each foot




I ncludes a respective one of a pair of cradles 316 for receiving the ends

of a stock hol der. As will .be appreci o f eet
may be renn&ggkﬁ?gﬁlthe upper franme portion to 25 provide afﬁéﬁgﬁﬁ Hhhct
arrangenment for shipping. Each foot 308 includes the upright tube 315 °
and a J-shape nenber 317. The upri ght tube\%ﬁzigpnected froma point

I nternmedi ate the ends of the | onger |eg of d to the end of the
shorter leg of the J at a point approximtely mdway along the |length
of the upright tube. The J-shape portion may be bent froma single

pi ece of tubing or the like. The | ower or |longer leg of the J- 30 shape
menber projects forwardly and rearwardly of the upright tube sufficiently

to provide - a stable support for the machine 300. If desired, each foot
may be equi pped with wheels such_as casters for rolling on a floor.
Referring now to Figure 29, the fro d rear units 304 and 305 are shown
wth t he int?Eéor conponents t ~e, eﬁ except for the shaping
chute and for nber 35 assenbl e fromthe shaping chute and
form ng nmenb assenbly 302 which i n,,

30
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installed in place of the formng frame 56 of the machine ZSFnFﬁg%%FﬁEr

i nternal conmponents of the front and rear units 304 and 305 are the

sanme as described above in connectiow;g/dgeghe machi ne 20 and

reference may be had thereto for details n di scussed bel ow. However,

the outer shells 320 and 321 of the front and rear units, 5 respectively,

differ in a few respects. The outer shell 320 of the front unit -

304 is provided with a one-way fl apper door 323 which covers the

outl et opening of the front unit. As he howh—-R—K| gures 41 and

42, the flapper door 323 is nount ¢f by a hlnge 325 to tY}e front end wall of

the outer shell 320 such thaf]when in a ei3@sed pos|dion &he fl apper

door spans and thus closes the ouf}et_10_ _ojfening 322 tppfevent foreign .

objects fromentering through the|ppgning 322 and ; nterfering wth the

cutting nmechani sm |l ocated inmedi ajE i nhar dl y of the bpeni ng 322. The

hi nge may be spring | oaded or ot hg rn$ y be )rpdi- d to bias the door
t

323 to its closed position i afed in Fi;uw sj B9, 41 and 42.
Alternatively, reliance may be h.g nlgravity oye the door to a

cl osed position. O course, the dpg the pushnd‘dp 15 as product

advances through the outlet openigg 32 i [ ’“'n referring to
Figure 29, the cover 330 of the rgHf u |t s shell 321 ﬂﬁ not hi nged

i
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to the base 31 of the shell as was the case in the machine 20. |Instead, the
cover is woessaply fastened to the base by one or nore hinges 333. As
shown in Figure 29, the base may have recessed pockets SSHgPH$%MEmB|ng
the portion of the hinge attached to the 20 base 331. As al so shown in

Fi gure 29, the depending rear and side edge qg;ktg of the cover may
be of fset outwardly at their |ower edges to f 2-geripheral lip 336 that
over|l aps the upper edge portions of the rear and side walls of the base
331. Also, the parting plane between the cover and base may be
parallel to the top surface of the cover which, if desired may have
formed therein longitudinally extendlng ribs in grooves for 25 adding
rigidity to the cover. As further shown in Figure 29, the
bottomwal |l 337 of the basd 1 18@ have secured thereto a netal plate
338 or other stiffening nmepser. The stiffening nmenber 338 preferably
overl aps the cross frame /¢ 2 of the upright 306 to provide for
better - securenent of iy unit to the cross nenber when fasteners
such as screws or nuts 30/]ang ~aLe used. The netal plate also has
application in the machine 20 | / ovidiQg a stronger nounting
structure for attachnent gf t Htfgck roll upport brackets 38. O

i /

course, it will be appreci greo mchi\ne 300 may be support ed
hori zontally on a tabfle in .naﬁg illustrated in Figure 1 in
hi ne may ot herw se be

connection wth the machi’ng
nmounted in a variety of ,

Vf been 35 illustrated in
Fi gures 15 t hrough 20.
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As shown in Figure 29, the shaping chute and form ng nenber asse §’§62
conprises a |longitudinally converging nenber or chute 350 and a form ng
menber 351. In the conversion nmachine %gz/ggggshaping chute is forned
by the converging side walls of t he out 331 of the rear unit
305. However, it may be desirable as for fabricating 5 purposes to form
t he shapi ng chute as a separate piece assenbled interiorly of the outer

shell of the rear unit. The funnel-1ike shaping chute nmay be formed of any
suitable materi al such as, for exanple, a plastic which preferably is
transparent to facilitate view ng of the product as m ght be desirable
when the cover is renoved to thread the stock nmateri al t hrough t he
machi ne for start up. 10 : reference to Figures 29 through 34,

t he shaping chute 350 has secured}f t . bottomwall thereof a

mounting plate 354 which has a mn'f real\gnd portion which
1) *

‘ \

Y

. !




extends axially to the rear of the chute for convenient attachnent to the
sl oped bot twm9s/m3273wal | portion 355 of the rear unit's shell P%ﬁ%%/@ik%abl e
fast ener nmeans, such as bolts and screws, can be passed throdg | es
in the rear end portion of the nounting plate 354 to 15 fix the shaping
chute in position within the tapering portigg%?%ﬁgre rear unit's shell just
upstream fromthe exit end of the rear unit s located inmmedi ately
upstream of the feed/ stitching nechani sm (not shown) in the front unit
304. Although the feed/stitching mechani smis not illustrate®@®Pn
Figures 29 and 30, the relationship between the exit end of e rear
unit and the interior conponents of the front unit is clearly illustrated
in connection 20 with the above descri bed machi ne 20. The
shapi ng chute 350 conprises a wi dened generally O shaped entrance¢futh
358 formed or defined by the-rear edges of generally flat top andsbgttom

wal I s 359 and 360 are &Lcuate side walls 361. The top wal iFLQf
general ly trapezoi dal shape [ =8 general Iy
rectangular in shape, with s AN he 25 another to
define the exit opening 363 of ‘s\aoinq chut-es | opening 365 is
of general ly sem -oval coffi guhNaf\on in elevation as shown in Figure
34, the half oval being n al the maj or as opposed to m nor axis
of the oval. As eet 11 material is passed through the
shapi ng chute 350, the side i oINXke stock are rolled I nwar dl y
into generally spiral form Fur ged i 0;5 3 her so
that the inwardly rolled ed r/in resil ijept jpritonwtike—portions of| st ock
mat eri al di sposedgyn | ater fﬁ nP;relétioHsth—as—Lhey;ﬁnnﬁgE:rrnn1then

exit end of the / Q
- i/

!

/~ S

B/ NG
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shaping chute, and are adapted to be joined together by the feed/stitching
~ mechani smwg 9g/03373€ Shapi ng chute may be formed of any SU|tqQﬁﬁ{

and may be conveniently be formed of a suitable plastic nma erlal such
~as, for instance, fiber glass. WO 96/ 03273

PCT/ US95/ 09274 ' 34

The form ng. nmenber 351 coacts with the shapiAdE%AG%éE§50 to ensure proper
shaping and form ng of the paper, the form.ng nmenber being operative to
gui de the central portion of the stock material along the bottom wall
of the shaping chute 360 for controlled inward rolling of the side
edge portions of the stock material. The form ng nenber 5 projects
rearwardly of the entry end of the shaping chute for proper guidin f the
st ock material into the shaping chute. The form ng nenber al sg.gxtends
into the shaping chute with its forward nost end di sposed relatively
close to the underlying bottomwall of the

()
[—
L.




shaping chute adjacent the exit end of the shaping chute. The

form ng neweeysn3dris has a pinched U-shape that generally corr%ﬁﬁﬁg in
appearance to a bobby pin. The bight or base portion 370 of "t ﬁ(%?ﬁg

menber is . rounded and preferably of sem - C|rcular shape. The form ng
~menber preferably is nmade of a suitabl zB%:»SUCh as plastic which
has sufficient flexibility such that the r ouf bi ght portion of the

form ng nenber functions as a living hinge permtting adjustment of its
| ower- | eg 372 towards and away fromthe bottomwall 360 of the shaping

chute, as 15 discussed further bel ow The | egs of hape
form ng nenber are generally $braight anghconver ge t owar ds one aot her
to give the Uits pinched U or~bokby pinﬁghaqutThe upper leg 374 is

chutie al ong the center plhne

attached to the top wall 359 of th& shapi ng

t her eof by sui t abl e fast eniag-—tag - ivets, screws, bolts,
cement or other adhesive, and the 20 Jéper |l eg may be bent, for
exanmpl e, at the exit end of thels ) o shift t he bi ght
portion of the U downwardly to 2f & ; d gap, between the rearward
end of the form ng nenber 4§ Al the shell base for
proper guiding of the sepafng dheet material into the entry

Neg 372 of the form ng
lbott om wal | 360 of the
qrtion 355 of the

el ati nclination and
L: nd bottom wal | of

end of the shaping chute.
menber 351 extends generally paij
shapi ng chute and consequently 4l
bottom wal |l of the shell base 3
spaci ng bet ween the | ower
t he shapi ng chute may be

— 31
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adj usted as needed to.obtain proper shaping and formng of the |ateral
edges of thwosdsadios material into the relatively | ow densit 11 ow
like portions with the inner edges being 30 overlapped for éﬁﬂﬁEQVWBﬁ4by
‘the feed/stitching nmechanismin the front unit. Such adj ust rent may be
effected and then maintai ned by an adeStnenngEvi8§.377 whi ch, as '
best shown in Figure 29A extends between th gé St he form ng nenber at
a point m dway al ong the length of the lower leg, it being noted that
t he upper | eg may be shorter as only sufficient length is needed to
provide for attachnent to the top wall of the shaping 35 chute. The
adj ustnent device in the illustrated enbodi nent consists of a threaded
Screw WO 96/ 03273 _
PCT/ US95/ 09274 : 35
378 having a bent | ower end threaded nro 3 tap borg infthe | ower leg 372
j%{

of the formng menber and |ock n pliace by a|l ockjnut. The upper end
of the adjustnment rod extends | ; ¥ 1

202

203

" FIG. 20A



t hrough a hol e ih the top wall of the shaping chute as well as through a

hol e i n t ReoYEEHH3 leg of the form ng menmber and is hel fict/Bsddlasa DY
opposed adjustment nuts 379 and 380 5 threaded on the rod on opposite
sides of the top wall of the form ng chute. The nuts may be | oosened,
the rod shifted axially and then the nuts ﬂ%??gyyﬁggg to adjust the gap
between the I ower | eg of the form ng nenber the bottomwall of the
shapi ng chute. As is preferred, the lower leg 372 of the
form ng nenber 351 extends to a point approximately coterm nous with

the exit end of the shaping chute 350. The rearward 10 portion of the
form ng nenber preferably projects rearwardly of the entry end of té&e=
shapi ng chute by approximately one-half its overall length. Al so, t{J
radi us of the rounded " base.or bight portion 370 of the form ng menber
preferably is approximtely one-half the hei ght of the nmouth of the
shapi ng chute. This provides for- a snooth transition fromthe

separating nmenbers of the separating device to the form ng nmenber then
. into the 15 shaping chute. The form ng nenpeg¥P51 is Eg
raaUvayLmHownwdH1'mefmmngnmma may uFned, f

exanpl e, by bending_an el ongate el ggtrc—strp 3¢ t hg shape |IIustrated I n
Figure 33. Int i |1 ustdtt ed enbodilnent, the dthlaf. t¥ strip is

appr oxi mat el y quarter the W-dh—efithe exi ] gpenM¥ng of the shaping
chute which inftyrn i s approxi natel .wothirds of yt hg @n rmuthg?'
t he shapi ng chdtgq. The form ng nenb igureg} For
exanpl e, the rgarward end porti pA—FayBa—A-geF—harfe » o war-d—dhrd

. . . H i . o
portion. Moreo , the transitipn M-t owifd ort-on-tg-thel
wi de ' ey
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rear end portion nmay be progressive such that the lower leg of the formng

menber has riangul ar shape. Simlarly, the top | eg a
triangul ar @ 5’6’332\XEi | e the rounded 25 bight portion of -thenﬁgﬂﬂrﬁ%@’gﬁﬁmer

may be relatively uniformin width or of reverse hour- gl ass shape.
As will be appreciated by those skilled in tgéy the shapi ng chute and
form ng menber assenbly 302 shown in Fi gur 42=t hrough 34 may have
general application in cushi oni ng conversi on @ i nes such as in the
cushi oni ng conversion machines shown in 30 U S. Parefnt Nos. 4,968, 291 and
5,123, 889. _ Referring now to Figures 35- an interlock
mechani smis indicated generally at 385. This erl ock nechanismis
-particularly useful in the conversion nachine 20 as“ protection agai nst
feeding of the stock material if the cover 37 of th unit 31 has been
removed or i s not pro,ijKﬁecur d_in place. To thisl\end, an interl ock

t

swtch 387 and 35 act pl u 388 are respectively secured to the
housi ng 43 of the fron =30 WO 96A03273
PCT/ US95/ 09274

772
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36 the cover 37 of the rear unit 31. The interlock swtch may be
mount ed, fOWO@%ﬁﬂﬂhe1 by a bracket 389 to one of the si gerfysasifzr
menbers 92 of the housing with its. plunger receiving end openi ng
rearwardly generally flush-with the rear wall 390 .of the front unit shel
44, The actuating plunger 388 is nDunteg;qut | ange 74 at the front
end of the cover of the 5 rear unit at alo i corresponding to the
actuating switch such that when the cover is secured to the base of
the rear unit the actuating plunger actuates the interlock switch to

close a circuit which enalles operation of the feed/stitghi ng nechani sm

More particul arly, t nterlock switch my be conmected. in series
with the notor or, as an é#(thpatlve the i nterlocklswitch may contro
a relay connected in S be

closed to enabl e oper ahi s e egt—a e tyizead
schenes or devi ces may be enplcyed to ffect t ‘ k lh rH‘ponse
to mati ng engagenent of the interlock s t ch ‘an Luat i g pIunﬁ:r
when the cover is properly secured ijn placeg 1 lmatlng» ke% and
| ock devi ces. Referring nOM/to Ergﬁ§g§z<' 0, la still
further feature of the invention is ;IIustr n|refatidn to t g
conversi on machine 20. As shown, a sprln aded_detnt | 1 mechani g 393
is nounted to the noving bl ade carrilage 333 pref er abl y m dway lal ong ﬂ e
| ength thereof. The detent nechanismis brlthated s&ch t hat tlhe pl ufiger
394 thereof will i T T - I N
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be engaged and depressed by the transverse frame nmenber when the noving
bl ade wogwoseage is nmoved to its uppernpst position cor rpgARRSheg, t O
when the slotted crank is 20 rotated sufficiently to actuate the smntch

150 for energizing the feed notor. The pl unger 394 has a stroke
sufficient to urge the bl ade carriage amay;?ggqx transverse frane
ttred CTrank 144 to nove away

menber a di stance sufficient to cause the
fromthe: switch 150 so that the switch is no | onger actuated as best
desirable as it avoids inadvertent feeding

shown in Figure 40. This is
of product because it keeps the swtch from 25

machine is idle and no one is operating the hang
handl e 141 is swng into its feed position and
after a strip of product has been produceg

not conti nue to be dispe segmi on1the_ _mac

unat t ended. Rather, the mechapl 9ggwi | |
its feed p05|t|on t hereby av |d|ng the

ng actuated when the
Thus, if the
g 248 m ght occur
Apditi onal product will
g mhile t he handl e renuains
t he handl e. t 0. nove

ty of any 30
by % ol pae

out of
i nadvertent or unattepnded 3 q?xhng ok pr J d/
appreci ated, the detegpt nec ﬂlsn13 3 coul erw se posgtioned in
the machi ne to acconplish theis res such A¢$ by positioning the
det ent mechani sm such | ha e'tI' n the slotted crapk.
Anot her possibility is to s@ L ég? ret g
el enent capabl e of novieed e s ed raanumﬁgbznﬁ ciently to 35
deactuate the switch. Stilljoth rra ENt-s ment ifon may
be enpl oyed : P
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attain in a variety of ways the desired function of preventing actuation of
the switch when the handl e or machine i s unattended.

Referring now to Figures 43-45, the cushioqgagéQggﬁgrsion machi ne 300 and
support stand 306 are shown as nodified in e Wth the present
invention to 5 provide for quick and easy assenbly of the front and rear

units 304 and 305 and their attachnment to the stand w thout the need
for tools. As shown, the front unit 304 of the machi ne has at the rear
wal | 390 thereof a pocket structure 400 which fornms a’'slot 401 for

slidably receiving 02 at the forward end of the rear unit 305.
‘'The fl ange 408, .i ¢ into and out of the slot in a direction
per pendi cul ar to t[té | ongilt udi nal axis 10 of the machine. The pocket

structure 400 and fl anye 243 cooperate to hold the front and rear
units together agdiipgt separation in a.direction parallel to the
| ongi t udi nal axis 244the machi ne. _ [/EBI

o) zﬁr.F———[E 4_J)"250 - ﬁ]&
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As best shown in Figures 46 and 47, the pocket structure 400 fornms with the

rear . wal96/0393 of the front unit 304 a U shape pocket wgdrddegodrght of
the U being generally 15 coextensive with the inlet opening 404 of the
front unit. The pocket structure 400 " generally conprises a pair of
| ateral |y spaced apart side nenbers 406 and:@ dgngﬁgenber 407
ext endi ng between the side nenbers 406. The"Si end nenbers 406 and
407, whi ch may be nade of. metal, plastic or other suitable material,
are generally L-shape in cross-section, with one leg of the L being
secured to the rear wall 390 by suitable 20 fasteners (or other suit.able
nmeans) and the other |lip formng a rail or lip 408, 409 spaced from
the rear wall 390 to formrespective sides of the slot 401. The slot 401
preferably opens in a direction away fromthe side of the front unit
that is attached to the stand 306 © in the hereinafter described manner.
As is preferred, a backing pl ite 0 T or other stii1r1 materi al
may be used to stiffen the refir wafd 390 | furt heT—To provide amm 25
anchor for fasteners such as pol{is; CT used to secure the side gnd
end nenbers to the rear I _ ke—potTom wal I~ bei ng_sandw cljed
bet ween the side and end nenbgrs andz backi ng plate as shown.
As shown in Figures 46 and 47| th e #87—+s—provided with a
t hr eaded hol e 415 in the[tTp eof receiving a thunb screw}(not
shown in Figures 46 arg8 . BO | ajge BO2 of the r \ Ras a
hol e 416 therein which aliqngrW tg:s e P15 mhq 2 ils
fully inserted into the. slot =< hel back wal | O &, o]
401, whereby the g?unb S QW d nto the aI! RN .qg | ock
the flange 0727{} A\ N e
i ?( AN 1 \ § ——— |‘ -
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agai nst withdrawal fromthe slot. As preferred, a thunb screwis used to
avoi d the nweden3273 for tools, although it will be appreciat ggrifigénsaasdrer
.types of screws or fasteners nmay be 35 used, including those that may need
a tool for use although |ess desirable. By way of WO 96/ 03273

PCT/ US95/ 09274 38
further specific exanple, one or nore nanum?%ﬁgégéééed | at ches may be used

to hold the flange of the rear unit to the front unit. As a further
alternative, the thunb screwthat is threaded into the aligned
openings in the flange and end nmenber 407 may be repl aced by a spring
bi ased plunger that may be retracted against the spring bias to permt
sliding of 5 the flange into or out of the slot and extended to pass

t hrough t he openi ngs when aligned thereby to lock the flange in the
sl ot . Accordingly, the front unit 304 nmay be assenbled with
respect to the rear unit 305

NEANANRRSRS
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in an easy and sinple manner without the need for tools. In
addi ti on, W0864328ht and rear units of the machi ne 300 nay bRCHHS9S0927Nd
quickly 10 attached to the upright or franme portion 307 of the stand 306
agai n without the need for - tools. As shown in Figures 43, 44 and
47-49, the front unit 304 is provided at Ezgaﬁdbtgn1 or base wall 420-
with catches 422 that engage in keyholes 424 in the franme portion 307

of the stand 306. As illustrated in Figures 48 and 49, each catch 422 may
be in the form of a peg having a stem 423 and an enlarged head 425.
The stem portion has a threaded 15 hole in the end thereof opposite the
head portion for receiving a fastener 4g8rmhereby the peg may be
secured to the bottomwall 420 of the f on it shell 320 as illustrated
in Figures 48 and 49. The stem sphtg$ Jjhe “head away from e om
wall to form an annul ar hook bi gh forhghgaging in the keyholfe

sl ot 424. As best shown i[p o ea keyhol e 424 is
formed in the wall of the tube 20 rame 307. Each keyhol e
has an enl arged circul ar upperddfo tQ receive therein

the head of the respective peg and girg fuel vyl ®drf ow Nower slot portion

431. The lower slot portion 431 is Ji ent| ijdB Yo receive the stem of
t he respective peg but is too g o hssage t her et hrough of
the head of the peg. As shown in (@ T€; thg istand is provided with

two such keyholes symmetrically di sgafd 23 Hpect fto the
| ongi tudi nal axis of the stand for i d

al i gned pegs 422 on the front unit. ijpion is also made for

hanging the rear unit 305 on the frame t he -
307
333 | — 306
300—a _
oms—ulill  ——

333~\\ — -
_ |




stand 306. As shown in Figures 43, 44 and 51, the rear unit is provided
wth a wo dgigasyer sel y extendi ng hook nenber 436 secured tgprgtigshoisizom
wal | 337 of the rear unit 30 shell 321. The transversely extendi ng nemnber
is in the formof a bar of L-shape cross ection having an upper |eg
437 attached by a plurality of fasteners 4330yH(x8Fher suitable means)
to the bottomwall. 337. As shown in Figure 51, the fasteners 438 extend

t hr ough the bottomwall 337 and also thro hag,tiffeni ng menber
338, it being noted that the shel | may be jmade pl astic of a

t hi ckness that may not have sufficient strength to 35 preclude bending

t hereof when the rear unit is supported on thelstand. The transverse

WD 96/ 03273
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hook menber also has a lower leg off lip %q:\paced fromthe bottomwall 337

of the rear




unit shell

frame nmenb
unit may bgvr%%z-f?’rom the cross
cross franme menber functions as a catch for t

Turning now to Figures 52 through 60,
300 on the stand 306 is illust32@-<
unit 304 is initially attached to
positioning the front unit3%
enl arged heads of the pegs 42 Qbelng allgned
into the upper portions of thefkeyhol es.
shown in Figure 53 whereugon it wll
Next, the flange 402 of J)de &r unit 305 is!
-slot 401 in the front un®§ 304 and then}
with the flange sliding into tige
- the flange has al nbst been fulky i nsert
wal | of the front unit, :

be! b

307, as shown in Figures
units are shifted upwardly
the transverse frame nenber as shown in g7
rear unit can then be shifted toward th;”;f,

Figures 59 and 60. Then, as sh

screwed into the

305

B et o = it .

Theh

i:ﬁé%?

337

336

to formthe bight 441 of a hook in which the transverse cross
of the stand nmay be engaged.
frame nmenber-

In this nmrimesositnzar ear
312 of the stand, which

he 5 hook nenber.

t he T assenbl i ng the machi ne
) “é'ff’é@

hown in Figure 52, the front

; is |owered as
d by the stand.

#ally aligned with the
fowar ds the stand 306

____________ , the front and rear
7.|se t he hook nenber above
jIres 57 and 58 so that the
+3B0of the 20 stand and
9 f rame menber as shown in
{[a thumb screw 450 is '

|- 330

FIG. 29
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then aligned hole 415 in the flange 402 and hole 416 in the pocket

structur %73'[ he front unit to prevent the flange POTARISL274

wi t hdrawn fromthe slot during use. Also, to prevent the machine from
accidently being lifted off of the frame portion 307 support 25 stand 306,

the front unit is provided with threadedﬂﬁﬁE?&EﬂEQ (Figure 48) that are
i

al i gned with holes 453 (Figure 45) in attachnent ears 455 provi ded on
t he support stand as shown in Figure 45. Thunb screws 457 may be
passed t hrough the attachnent ears and secured in the threaded hol es
452 in the front unit to lock the front unit against | ongi t udi nal
novenent relative to the frame portion of the support stand. 30

Referring now to Figure 61, it will be seen that the machi ne 300 assenbl ed
to the frame portion 307 of the stand 306 as above descri bed nay be
used other than in a vertical orientation. As shown in Figure 61, the
machi ne 300 and franme portion 307 may be supported on the top surface
460 of a table 461 preferably by suction cyps—es—stmT ar hol di ng

devi ces which prevent shifting of the nach'qé agﬁo 's thejfiop of the table. .
In this 35 arrangenent, the feet 308 (Figg A3Y, mor ml usegsbo hol d the
frame portion 307 f ' _

3179
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i
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upright, are replaced by stock roll holdlng menbers 465. As shown, the
stock roll hol ding menbers are generally L-shape with each holdlng
menber being attached to a respective 33 ﬁbbﬁ the frame portion of the
stand in place of the foot 308. As shown, one | eg 468 of t he L-shape
hol di ng nmenber is formed by a tubular piece that may be tel escoped over the
5 respective leg of the frame nmenber. The other leg 469 is provided with a

cradl e form ng slot 470 for receiving the end of a roll hol der such as
an axl e extending through the core of the stock roll 472 supported
thereon. As will be appreciated, the stock roll is supported in

cantilever fashion at the side of the table with its weight count er bal anced
by the weight of  304tQe fr-- nj_t supported on the taer. 10

machine is generally indica éd by he machi ne 500 is
for the nost e SJ“::?”:::::FF?F::?::::=T:F13F hi n xcept
for the differenceg that are : ed O herw se,
reference may be hdd to the descr | PO the c e 300 (a
consequently the ve descriptig¢ ﬁ nﬁcbine ‘ detalls of t@q
machi ne 15 500 tha are not herg e{ desqr i -v- 3%Med.
XD
R
A e B ER RN\ Q| PO
IR iy
i ] ® ‘\\\
] . | |
i i { 1
o — .
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A | | | -
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Accordingly th chine 500 conprises a rear or former unit d.a
front or wo'gﬁ’@%?an?unit 505. The fornmer and head units are c8ggﬁ’é§§}?98§‘et her
by qui ck connect/ di sconnect structure 507 which provides a strong

uni on between the former and head. ASSBP@uAGSQESired’ t he machi ne thus
coupl ed may be supported atop a table or 2 othér horizontal (or even
inclined) surface without the frame descri bed above in connection wth
Figure 61. As shown, the then bottomwall 508 of the outer shell 509 of the
head unit 505 is equi pped with rubber or plastic feet 510, or other
anti-skid devices, to prevent shifting of the machine across the top
of a table. The | ower or base portion of the shell of former unit 504,

which is nore conpletely shown in Figure 64, may be simlarly equi pped 25
wi th anti-skid devices such as rubber or plastic feet 511, thege feet being

provi ded on the bottomwal | 512 of the forner's shell 850hich is
copl anar with the botton33& of the head' s shel |l basezazen the fornmer
and head are assenbled togethel. _ —The guick conndct/disconnect
structure 507 includes a fllangk 514 Et thelforward | erd ’ t he basq
portion 515 of th¢ externall shell’ 516 of t he if or mer [unilt 504. | Thé flande 30

| ateral |y

HEWeH—€eH—-y—0 ng,

514 is transversely slidab = LN

extendi ng sl ot or i pogke is
formed between anjoutwar dly Affset i I
520 of the shell b09..of it bef head Mhit anf—a ck
pl ate 522. The bagk pl at gl - s

to the side platep 523 4n [he
wi dth and 35 thickness/of | agnd _—
t hi ckness of the {lange 514\
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provide a slip fit with a mninmum of cl earance for precise positioning and
axi al aligning of the fornmer unit w to the head unit.

Al t hough not shown, one or nore fastgggﬁsﬁggg;ther means may be used
to fasten the back wall 520 to the back plate 522. Al 'so provided is a

fastener 527 having a knob for locking the flange in the pocket in 5
essentially the sane manner as descri bed above in connection with the

fastener 450, the t hreaded shank of the fastener being screwed into a
t hreaded hole in the backlgg-ate that is - with holes in-the
flange 514 and ri mportion 51 " |, It her nodifications are
illustrated in Figures 62 and S / ui de chute 530, also
referred to as a coining e at -+q e 354 frane 10

534, as opposed to

menber 531 by a bracket /or : f ask ené
bei ng _“__,,——~—"”"’ﬁs"“ -

T[T T/ 11T




i ncluded in the se arately renovabl e bl ade assenbly 535 as was the case in

t he previ o¥4 96 descri bed enbodi nents. Regar®RffHESHRLH| ade
assenbly 535 and as further shown in Figures 67 and 68, - nount i ng
screws 538 for the blade clanp bl ock 539|13%5 G$E§erted fromthe top (as
15 oriented in Figure 62) through holes 5 in ends of the stationary
bl ade cl anp bl ock for securing the blade clanp block to the | ower
frame nenber 541 of the guide frame 542 (Figure 62). This enables the
nmounting screws to be conveniently tightened or | oosened fromthe top

of the head unit after the head housing top cover (upper shell portion) 544
(Figure 62) has beemgepoved fromthe st‘@ﬁ9-~.base 545. Whep J4e nounting
screws 538 20 are Iooeém adjustnent screfs 547 may bg€ adjusted in or
out to adjust th rofmegt ot hesgt alj onary | ower bl ade
548. To this _end the hol es 540 are t forward or

rearward.adj 86 nt pf each ead of :gl ad,e- cI a

adj usted, the nolintifhg screws |538 nay “1T
bl ade in pl ace.ll] As will Qe appreC|ated e
be accessed fromthg|front 25 ] of th@ﬂ?ea‘d un|t
nmounti ng screws may [pe providdd with Nyl ok -
suitabl e nmeans to | gtk The Scriéws agar nst [ oosen
Anot her nodification|illustratjed in Figure 62
absor bi ng bunmpgl s 553 and 554 at respect
movi ng bl ade carriadp 555. 30 | Theobunpersgna
suitable el astonmeri @y or other fresilient or cushi

o)
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material. As shown, the Orings are fitted on the ends of the uideﬁﬁpsts
556. In Fi JABM03273 63 it can be seen that the bl ade carridﬁ@gggﬁm W

i ncl ude sl eeve bearings 558 that slide on the guide posts. Back in
Figure 62, it can be seen that the flapper‘—aﬁyég,' al so referred to
"as a chute cover, may be a single piece w n us formone |leaf of a

hi nge 35 561. The other |eaf 562 of the hinge is attached to the head

housi ng top cover 544 by WO 96/ 03273

PCT/ US95/ 09274 42

sui table means and is connected to the chute cover/w ng 560 by a hinge pin
563 or plural axially aligned hinge pins. As shown, the chute cover
may be stepped at 565 to accommodat e the outwardly of fset peripheral

me connection i s

810 =

lip 566 of the head housing top cover. The

over cent er when

(IT7III[LITII

e
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whor eby or WO BPSEETT " 2

ertical
al ways act to bias the chute cové’FTf‘{?9§'?9§7‘bl osed

orientation with the head at the

position. As an alternative, the chute cover may be ot herw se bi ased
to its closed position, as by a spring or b kg- As shown
in Figure 62, the stop 570 (al so referredqéggdgEQESension bl ock) -on each
10 floating shaft adjustment screw 572 (above referred to as a tie

menber),

adj ust nrent screw. The

tightened into the tp
anti-vibrationf"

4

may be provided
i ntersects the threaded bore in the tension bl ock
on portion of the set screw 573 nay be
s of the tension adjusage

| ock. Alsol33

ing shaft 576 1%

e

with a nylon tipped set screw 573 t hat

570 for tti]ﬁt nsi on
nt screwto prow de an
end of | ot 575 in eagh side fr
may bef | ocat ed such that it st ops

movenent of thﬁﬁ" WaHi-6 of-he hef-ore—the
gear-1ike nmenber 'helf”qqﬂ““""hg qlfuil« neshes m4hh the,therl
gear- | ike ' . TSP Fvle TS OT T T M Ze5— Wear g ot =ae—gear=17 ke
menbers when - 14 kf —pers are rotated mntﬁ 4o’ SEERS+ke3d93
stock materia t¢t ! T O—EQad aTe I e ppeaiane Or -wmen
a supply of ar| }Jﬁ; DJi. 20~ rgUTES 62 andEE3atso -styw
a different VAT |PeiERe ar [TRETnf€rTgck S\ TCEEESS8U, W ¢
i s adapted to dHEe S rHaeens po—i-ai-pr— EBhougling
cover 581 ontfo the g Tade- 5io A thi et rge ettt | swi L s h
i's orie necei Je afld [of aff ) am- RO et ea ey
583 which is jnounted it gi— the iforfyer housing cover as illusfrated. 25
The former houSing FGVEI—381 §i9 yiprefjfully shown in Figures 69171." As -
i I'lustrated, - :

.......... — -

v'\
393

133 -




the former housing cover may be provided with a generally ce cated-
handl e 585 VY%96I03293 facilitate lifting of the cover. The coveﬁé@gﬁ%gﬁ -

- belled forward edge portion 586 which aligns with a continuation

t hereof at the rear of the head housing b Ziagilgure 63) .

Referring to Figures 64-65, a nodified sto ol der arrangenent is
illustrated at 30 589. The stock roll hol der arrangenent includes a pair
of laterally spaced apart nounts . 590 in the formof brackets for
supporting the stock roll. The brackets each have a J- shape | ower end
portion 591 that forns an upwardly opening, preferably inclined, slot

for nested recei UT”TFB“@QQ§¢9ﬂ/q -3t ock..Fott-holder (such-assa.bar o
hol der as descri i n copendiing application No ~08/ 267,960 fhled June
29, 1994) on Mhlih a stock roll Nay 35 begycentrally supported for} rotatlon
so that the stockjmaterial may hd gayed of§ of the stock. . V\n[)t_,3
96/ 03273 . l . _ i —
PCT/ US95/ 09274  \:~_ \_ <49
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roll for passa%e t hrough the machi ne. The stem 594 of the J-shape | ower end
portion of WO9/034Eh pbracket may be provided with a |ongitudPERUSHS09274
extending rib or boss 595 for added rigidity against |ateral flexure.
The upper portion 597 of each stock roll bracket 590 is generally L-shape
and 5 configured for attachnent to the foﬂaéb base 515 at a
respective corner thereof preferably in.wap-around fashion. The | egs
598 and 599 of the L are secured by suitable means such as fasteners

600 respectively to the back wall Qp4 resr&;%si de wal | 602 of
t
;

the former shell base. As will be apprecidted he L-shape upper portions

of the brackets rigidity agfi strengthen reinforce the corners of
the former shell base 8040 sffpporting the weight of a stock rol
supported therefrom as we agf any shock or ot her forces ‘that may

occur during loading o /
the former shell may
pl astic shell to carr
able to carry.

nodi fication. As is pr
chute 604 is outwardl
facilitates the PAgSade(,
chute. It also priev

t he brackets. As above indicated,
'E, and the brackets enable the
er than what it nmay ot herw se be

hnd 65 il lustrate r
et end of 15 the mlﬁg or43rm’ ng
bt -1 i ke fashion at 605. This

ke stpek material into the shaping
ong the edge of the sheet-like

stock material fr C At GRETETRSRTAET t | eadi ng edge of the shaping
chute, as m ght othermﬁ~ei TN T further earing of the st ock
material. As furth se:ni& ‘3? 6, the ex&ﬁ end 610 of the
shaping 20 chute ?gp pavie e side mallg 611 thereof frqunded inwardly at _
their junction wit he ~——%——— 9

—_— . -#

402J j_

H/307

305 / B 306
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bottom wal|l 612 of the shapi ng chute.

72-75, it

to I ock the noving blade carriage 555 in its raised or open position,
desired during transport or o

may be
i ncl udes a stop nenber 25 622,

here in t

WPP$03383 seen that a bl ade stop assenbly 620 may

Referring_now to Figures
PCT/USBARM i ded
as

AT s

novabl e between (i) an enabling position which

noving blade fromits feed position to its cutting position and (ii)

di sabl i ng position which prevents such movenent.

illustrated enbodi nent, the sto
novenment by a pin housing
an opening therein outwardly 3p
rel atively adjacent crank 625,
inner end the stop pin is prov
627. ' The latch pin is sel
slots 628 and 629 provide

whi ch intersect at right gﬁg?g
two axially displaced positions
corresponding to the ena@ég1

adj acent the novenent
also referred to as |i

The bl ade stop assenbly

a stop pin that is
permts novenent of the

a
In the
| ongi t udi nal
 frane plate 523 at
path of the
| ever. At its

WTh a transyerselyfextending latch pin
| y |lengageablie i bl t her one of two
elinner end ofq hogsd ng. The sl ots,
e different i\ dept hs to define
he stop pin respettively 35
ablﬁn% posilt i f 4dpe stop pin.
t

305

4
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At its outer end the stop pin 622 has a knob 632 or other suitable device
for facilitating mani-pul ati on of theb2£¢i¥égé;betmeen its enabling
and di sabling positions. I nt er posed e knob and the housing

is a spring 633 or other biasing elenent for ‘biasing the stop pin
axially outwardly. The axially outernbst position, and thus the 5
enabling position, of the stop pin is determ ned by engagenent of the l|atch

pin 627 in the deeper slot 628 in the end of the housing 624, whereas
the axially innernost position, and thus the disabling position, of
the stop pin is determ ned by engaggﬁﬁnt of the latch i@zﬁn t he
shal l ower slot 629 in the end of th oNsing. The stop pih nmay be noved
from one position to the o8 y Youshi ng the khob 6353 nwardly
agai nst the spring biasing force 10 $uffficiently to e the latch pin
axially out of the slot in which it pfepiously was endgaded, a% er
whi ch the knob may then be turned 90[(ery] to alian theg | yﬁﬁl%lﬁ-mj t he
ot her slot. The knob may then b //fﬁsﬁzt:IL A he biasing force
of the spring 633 to nove the st Pl n outyar til the latch pin
engages the bottom of the other slot. Ly 310 W e stop pin 622 is
inits enabling (or ambush) itio shown, the iNQ ; 424 '
309 309
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15 end of ‘;VQJ 6,'35 pin will be to one side of the novenent ggth of the

relatively a ace lift ‘lever 625 as shown in Fi gur esPEPURMN9I
Consequently, the Ilft | ever is free to nove - between its feed and
cutting positions for nornmal operation Ofléﬂ chine. However, when
the stop pinis inits disabling (or bloc é% tlon the inner end of
the stap pin wll be located in the novenent path of the lift |ever
and thus will block novenent of the |ift 20 |ever towards its cutting

position. Preferably, the stop pinis p05|t|oned such that the lift

| ever will be held in the mterrre% te position grzl\,hlch 1400 s urged by the
above descri bed spri ngsl oade 0 et nt me*haﬂ 39 (Fl gure,;_.!;%Q) so t hat

the actuating switch willTotie———— é 11?.9.-1, gu__g_nerygg_q_ gbj__irun. In the

i | lustrated enbodi ment tHe stgo 0 pdsi tii one atiijijmay also
be used alternatively to hadl d the HI allelassanbliy i n cl oSed. or {fcut t i ng

e

25d pﬁSl ti ﬁn gg is, a bélc&be ved | D’L ,[rfsga 2 | ﬁpr as_senb! ]}/
and then the st R g 2= -Aldi 4641 NSt iefgH-ed--4-#r JF‘ 4 t ift
lever to prevent its np___'_ iR Cck IT its '%ne TnosiLi o*]l /f,: .JDQObAs
wi Il be appreciated, tjhe lig 'qie st gp assenbly 820 may be of hev’wﬁ@ ’
positioned in ] lime} t o facconpl4 he sane resp|t ] suUch by
positioning the st', Ss I;;'V such 30 that it acts on the] hoyi ng Wy
carriage 555, the 38iof o¢ofher noving nenber of the cyttiqg
assenbly or oper atf gyl t h¢refor. Al so, other arrahgere t—<{lmaj be
used, for exanple| = £4e bl ujal stop surfaces spaced| ppdriiSAladt—{ he
axis of the stop = t hel menber, and to provide}}he | a
transaxi al |l y extefmdt ut mept $yrface ejggcti vel y pnpgageablie -v__m_—i h _
t he stop surfaces i ing ph @ir al " axi a_I{y di spl aced pppi.t on%s

} N HRNY
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35 of the pi | at | east one of the positions correspondin

enabl i ng p85| ?é(gdr?%(}f sai d | VO 86/ 03273 P (grm595’°927“
PCT/ US95/ 09274 45 :
stop pin (or other nenber) and anot her of #}e p éit__i ons corresponding to
t he di sabling position of the stop pi 4/) S In Figures 72 and
73, a further nodification is illustrated. As shown, the cross frame
menber 531 nay be configured and positioned to allowthe [ift |evers 625
and pivot 5 or crank shafts 644 to which they are attached to be axially
wi t hdrawn i nwardly and cl ear of the shaft bushings or bearings 645
therefor in the side frane nenbers 523, 524. -This Is desirable to
facilitate repair or lift levers. Also, the frame
conponents do not hgqve to be 3 p} ed_t-032@nmove the lift levers, so
that the par al Nel i sm of thejside ates will not be destroyed by
repairs in the fiel Wen pggguhle 422

@D
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to the the lift

| are hel d ax‘?gg%;yﬁm "

nber s,

levers and attached
pl ace by snap rings 646. The ends o

PEFRS-IBTA"

shafts extend outwardly and through an opening in the side wall of the
outer shell of the head unit for attachnment th égég of the- handl e
638. For nounting the ends of Z e 638 to the crank
shafts 644, nounting bl ocks 15 650 are keyed and/ or pinned to the outer

ends of the
arr angenent

crank shafts. The nounting bl ocks
of threaded holes for
651 used to secure a respective handl e nou
t he nmounti ng bfock. In the Iustrate¢
a U-shape tubul ar menber QQ

| i ke. Tel escoped into the ends
cylindrical ends of the handle
nounts form flat nmounting
apertures 659 (Figure 75)

"bl ocks. Preferably, provisiga is
handl e ends relative to the respe

manuf acturi ng tol erances so that

preci se parall el al i gnnent . |
circunferentially el ongated as shOWIT T Mgy Wou
rotational adjustnent. Durlng assenbl%
assenbl ed to the nmounting bl ocks 650 by the {!
| evers 625 may then be precisely positioned in pal:

receiving respective screw
653 at an end of the handle to
enbodi nent ,
J the base or bight portion
gri p 656 of foam rubber or the
R ber ‘are

each have a synmetric
fasteners

t he handl e i ncl udes
t he

er ends of the handl e
at are provided with

he holes in the nounting

i onal
o adjust for
be brought

adj ust rent of the
25
into

!)ertures 659 are

75 to provide for such

4t he handl e 638 nay be
:gpteners 651. The |ift
atl el -
i

306

FIG. 3¢



30 relatiopship with the circunferentially elongated apertures 659
al | owi ng fowor%{[)'ﬁ?ﬂ?onal adj ustment of the Iift levers r&CAUSIUORH t he
handl e ends. Once adjusted, the fasteners 651 may be tightened to
secure the adjusted relationship between th |Eé levers and handl e.
Referring now to Figures 76 and 77, additiéf@{ the stand 306 for the
cushi oni ng conversi on machi ne 300-are illustrated. As shown, the stand
306 may be provided at its 35 upper end with a handle 662 and at its | ower .
end with one or nore rollers or wheels 664 WD 96/ 03273
- PCT/ US95/ 09274 46
to facilitate novenent of the machine fromplace to place. As wll be
appreci ated, the handl e, which is attaclfed to the upper end of the
stand's upright frame 307, may bd04 grasgg¢d and pulled to the right in
Figure 76 to rock the machine and staRd cl ogkw se with t he rounded end .
of the stand's feet 308 functioning Tns -fgycrom wnth the fl oor or other
!

l"

308 *7

FIG. S3




5 hori zont gl surface on which the stand is supported. As is preferred, the
rol lers 66Y&1¥93273  pwardly and horizontal |y offset from t PEI/BSR508%74
surface of the stand such that they wll engage the floor when the
machi ne has been rotated preferably through about 30[err] to about
35[err] fromvertical. In addition, it is&epi/r@fe that at such point of
engagenent the center of gravity of the nmachine and stand will not
have rotated nore than about 20[err] 10 beyond a vertical plane
intersecting the fulcrum point and nore preferably not beyond 10,

wher eby upon engagenent of the roller with the horizontal surface the

machi ne and stand may be easily rolled along thg horizontal surface.
Thi s arrangenent mnimzes the anount of wei ghtfft hat nust be supported
at the handl e during novenent as the nac%Qﬁe is rol jfed fromplace to

tilting of the machine to a prescri befl anount or exgnple, the stop
bunper nmay be positioned to prevent the cehtler Qradi ty of the
machi ne and stand from novi ng overcenter witih fesy -| e rollers 664
or tolimt overcenter tilting with respec hv tn lmll xI]s to wthin

pl ace. 15 There may al so be provided a sto-/fu per 668 to limt

20[err], nore preferably within 100 a d t| |-r‘ df grably within
5. Moreover, the stop bunper should be 20 pa. ‘ﬁ’rh. S Hat it will
engage the floor and thus sto urther rot atfy bl prjbr to]tHe center of
gravity of the machine and sta havi ng no ev uhroqu a kgr' cal pl ane
intersecting the point oFETFEEEEHEH —of-the=stoy Toper - n| it he fl oor,

t hereby to prevent t he {} i fe and stand fronmgfalling fuer once the
bunper has engaged the fl ogn 462 is rel eased

by the attendant. The f e¢t \he stand may

402 Sggt And hQ@QIe
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25 have anghﬂggmgvgeV|ces such as rubber strips 670, providg&y&n t he

under si des ereo Ref erring now Fi gures 78-80 Stri9274
modi fi cations of a cushi oni ng conversion machi ne according to the
invention are illustrated. For usage of the maghine 500 where it

cannot be readily connected to an externalkléduyr @@“Df el ectrical power, the
normal |y used - AC notor may be replaced by a DC notor that nay be
powered by a battery 680 housed 30 in or carried by the nmachine, or

provi ded as a separate battery pack that may be positioned adj acent
the machine. In the particul ar enbodi nrent shown in Figures 78-80, the
battery 680 (which for exanple may be a bank of one or nore

rechargeabl e | ead-acid batteries)

3 iupported on a battery hol der
a p ay that spans and has t he
s of the feet 308 of 4 stand 306
ite the end of the Teely ¥Rat
WD 96/ 03273

ends t hereof supported on the pof
that 35 project beyond > ?
support the stock rol
PCT/ US95/ 09274

J/ 306

/‘307
436
/—'- FIG. 56
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47 sy y may be connected by SU|tabIe W ring (n §¥W@wﬁo t he
notor in the hea uni t 505, as by a wiring harness runnlng ong 't he
outside or through the tubul ar conmponents fromwhich the stand is
formed. A harness connector nay be prOV|q§ﬂaﬁtdgz;separation . poi nt

bet ween the upri ght portion of the stand 4’ or both of the feet
depending on 5 the wiring route to facilitate assenbly and di sassenbly of
the stand in the aforedescribed manner. The ends of the wiring harness
may al so ternminate at electrical connectors for qui ck connection to a
connector to which the notor | eads are connected and to a connector to
whi ch the battery | eads are connected. The machi'-ne assenbly nay al so be
provided with a battery charger tfgat may $@ conveniently supported on the
battery tray 10 along with the atter %atteries ﬁ 0 is noted that
ot her types of notors may be usef to drive the gear BRE

as, by way of further ex tor. For a - fluid
power storage device may ,ncl rlessed air tank in
battery. The conpressed ajk ta i
stand at the | ocat ijoni 4
transportabl e power urjcepll f
machi ne may be powerefd Hy /3
system The battery's ngyf,khl
or panels for rechargind Ygheé b _ |
78-80, the stand 306 na = A rolling on

|
300 l
|

| |
| =
At
L A= N
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surface by casters 686 or the |like, and preferably by |ocking casters. As

i | lustrate®OMBRATNO foot has a caster 686 attached to the HEFEUIIdel

t hereof for four-point rolling support of the stand and the machi ne
supported thereon. As a further nodification, the above descri bed
catches 422 and keyhol es 424 may be repl ag&gf @nb screws 688 that pass.
t hrough holes in the frame portion of the support stand for securenent in

t hreaded holes in the front unit, as in a manner sim.lar-to the thunb
screws 457 which extend through the 25 attachnent ears on the support

st and. Referring now to Figure 81, another formof stand foot
Is illustrated. The stand foot 690 i ncludes a vertical tube 691 into
or over which a leg of the upr fra may be tel escoped. The verti cal
tube is secured at its | ower fnd, wel ding, tot en

| onger | egs of oppositely ex /‘o ng L-shape nenber 993 .and .494. Thw ot her
or shorter 30 -legs [ ers -‘ and 694 t{§rn downvwirdly fromthe

”é?o prov da |- bryagibase-gupport

--------- - ——y— -

—5H rs may

be attached to the e} ng of t e-ﬁsrt-#am'@l lff-‘r Ju s {gcatlon
to location. For a s [ M. gn, the ~ nbér% 93 .and
694 may have r uphbe q : antl-squ ?Is;ansl etoto -
prevent the stand frpofn:i3 ' acitoss a flog The oot aI soO | ncl udes
a cradle 696 for reC|"':: _ Npal] st ock

FIG. 59A
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WD 96/ 03273

PCT/ US95/ (MO 94/03273 PCT/US95{(9274
roller holder. As will be appreciated, the f oot may be used wi.th anot her
such foot in place of the aforedescrlbed feet of the machi ne stand.
Cushi oni ng conversi on nmachi nes accordi ng &0 /1 gLesent invention provide
for production of a | ow density cushlonlng product. It has been found
that a pad produced in 5 a cushioning conversion machine according to the
present invention using 27 ianch w de stock material conposed of three
plies of 30 pound recycled ARC Kraft paper has t he foll ow ng
properties: rT z.ir |ncn

W dt h 7.62 inch 102 | ,|| | Wélld 1] 46. 24
ft[err]/450 fo K Ui y 0. 67

D rgl
| bs/ft[err] '\ \\\7T"—_—- Crlnp Loss 8 33%
Accordi ngly, thyg Yﬁ’prOV|de [ dunnpge strip having a hei ght of about 2
to 2.25 inche "

457 o
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wi dth of about 7.5 to 8 inches, and a density of about 0.64 to 0.7
| bs/ft[err|WOEPAHE ¥ hree 27 1 5 inch wide plies of 30 pound KPETAUSHH9RT4
While a particular feature of the invention may have been descri bed above
wth respect to only one of the illustrated enbodi nents, such feature
may be conbined with one or nore ot heé?zgrgs of the other

enbodi nents, as nmay be desi red and advant agedu for any given or
particul ar applicatifon® 0 Al t hough the invention has been shown and
described with respéect to several preferred enbodi nents, it will be
apparent that equivalent alterations and nodifications wll occur to
others skilled in the art ®pon the readi ng and undergbanding ogr this
speci fication. aheeef (\e,ut he p@sen‘tu‘—’, i nventiongsncl udes @1 such

equi val ent alteratigfs gd modi i cat¥ons. \
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1. A CUSW&EJ/(% conversion machine for converting sheet-like stock
material info a E%ioning dunnage product, t he machi METWEISIPBAng a
first nmodular unit and a second nodul ar unit; the first unit
conprising a housing and a formng assenbly within its housing which forns
the sheet-like stock material into a stripR3d@rage; t he second
unit conprising a housing and a feed assenil i thin the housing which
feeds the sheet-like stock materi al throudﬁ'ghe form ng assenbly;

the housing of the first unit having an ok&Et opening and the housing of
t he second unit having an inlet opening, the housings being positionable
W th respect to one another to provide a pathway for transfer of the strip
of dunnage fromthe first unit to the secdgfunit. 2. A cmshi oni ng
conversion machine as et forth in the praseding clai mwherei he first
unit and the second urt are selectively gtachabl e/ renpvabl e frjom each

ot her.
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3. A cu§9ioniqﬁ conversion machine as set forth in any precedi ng claim
wherei n t heVP3PM% assenbly incl udes a shaping nember over RRTURITQ9T4
sheet-like stock material is drawmn to formthe stock naterial into a

t hr ee- di nensi onal shape and the feed assenbly includes a feed nmechani sm for
drawi ng the stock material over the shapi ng, 'ﬁQEESOf the first unit. 4.
A cushi oni ng conversion machine as set forth i'n any precedi ng clai mwherein

t he housing of the first ugi g}d t he housing of the second unit are

det achabl y i nterconnect ed. 5. A cushi oni ng conversi on machi ne as set
forth in any preceding claim r~—;;v—~ e housing of the first unit and the
housi ng of the second unit a;.ii%p- hve copl anar bottom supports.
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- 50- 6. A cushi oni ng conversion machine as set forth in any preceding
cl ai m wher &M%4373% i rst unit and the second unit may be arr REFASSB9234 ur al
rel ative positional relationships. -~ 7. A cushi oni ng conversi on nmachi ne
as set forth in the preceding claimwherein the plural relative positional
rel ati onshi ps include inverted positions gggsggbqg the first unit and the
second unit relative to the other. 8. ushroni ng conversi on nmachi ne
as set forth in any preceding claimwherein one of the first unit and the

second unit is_supported by wheels for novenent towards and away fromthe
ot her unit.
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9. A cushi oni ng conversion machine as set forth in any preceding claim
‘wherein oneWsI9&%a3273f i rst unit and the second unit is nount ed RrornmskHes
support. 10. A cushioning conversion machine as set forth in any
preceding claimfurther conprising a cutting assenbly whi ch cuts the
dunnage strip into sections of a desired Iﬁgg?y ~ A cushioni ng
conversion machine as set forth in any pre Gbg$a|n1mhere|n t he second
unit includes a cutting assenbly within its housing which cuts the dunnage
strip into sections of a desired |ength. 12. A nmethod of converting a
sheet-1ike stock material into a cushioning product ‘with-the machi ne of any
preceding claim said t hod conpr|5|ng the step of 05|t|on|ng t he

housi ngs of said first = S to
provi de a pat hway for “of the strlp dunnage from the openi ng of
one unit to the openi he[_unit angik hen operating the machine to
convert a _ NS ’ih
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sheet-like stock material into a cushioning product. 13. Use of the
cushi oni ng AMWIBLT30n machi ne as set forth in any of clains PCTUSYORBHVert
a sheet-like stock material into a cushioning product. WO

96/ 03273 '

PCT/ US95/ 09274 == y 51

wherei n the housing encl oses the bl ade of ?}Z é%t‘?ng assenbly and wherein
t he handl e of the cutting assenbly is positioned outside of the

housi ng for manual mani pul ati on. 12. A cushioning
conversi on machine as set forth in claiml 1, wherein the
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5 cutting assenbly further conprises a stop nenber positioned at |east

partial ly oPMO:96(3273f t he housing and the bl ade fromthe fricratsegeRdi on
to the second position and a disabling positi on which prevents novenent
of the blade fromthe first position and the second posi ti on.

13. A cushioni ng conversion machine for(ﬁ$2§7¢ﬁ a sheet-1like stock
i C

material 10 into a cushioning product; ‘sa

conpri si ng:

a formng assenbly which forms the sheet-1like stock material into a three-

di rensional strip of dunnage;

a stock supply nmount, positioned

upstream of the form ng assephlyehi ch supports the stock materi al

for supply to the forpmng askenhl yh 15 . a feed assenbly,  positioned
downst ream of t e |stio klsqpply assenblly, which | ' Fleds the stdck :
mat eri al through~ttre—tormrmg— 7t Uttty assenty,

posi ti oned downstream of the

V.
assenbl y, —whiehjcut s the strip of

dunnage into sections og @ degi a housing at | east
partially enclosing the ? rm eed agsenbly, and 20 the
cutting assenbly; pport to which the
housing is nounted and a base e support, on which
the stock supply is supported & —=8 hi oni ng conversion -
machi ne as set forth in clai mg b base ext ends
substantial |y perpendicul ar f { 540
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25 15. A cushi oni ng conversion machine as set forth in claim14,
wher ei n t heWst 2648273 supply nount includes |aterally spacedcanmsos09274

supports for supporting the ends of a hol der for a roll of stock
mat-eri al . 16. A cushioning conversion machine as set forth in
any one of clains 13-15, wherein tha Jﬁ S positioned in a
vertical orientation whereby the stand's ;5@% t% 30 vertically

posi tioned; and wherein the stand s base rests on a horizontal surface.

17. A cushi oni ngffecommrersto Mk\g as set forth in claim 16, wherein the
stand' s base i ncljgdesone or nDre ‘"?~g~t° facilitalenb¥knent of the
machi ne. b I8 A Tushioni ng ool si on whchine as set forth in

claim 17, whereirfjthe ——stand-s—stpport—Tnehsds a handle to faeidfbtate

Y

nmovenent of the r@chi ne. AD_ 96/ 03273 ™ :
PCT/ US95/ 09274 :2
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19. A cushioning conversion machine for convertlng sheet-1i ke stock

mat eri al WO P§03373h cushi oni ng pad; t he machi ne ee¥sIsHIPG 2
franme; a form ng assenbly, nmounted to the frane, which - forms the stock
material into a three-di mensional strip of dunnage having | atera

pillowlike 5 portions; and a feed asse d to the frame, which
S RO

feeds the stock material t hrough th _ ssenbl y; - t he
form ng assenbly conprising a chute and a form ng_penber which cooperates
wi th the chute; 75he form ng nenbe i sing a rounded base
portion and a first d portion eof, the

I'tioned upstream of the firdt leg

on being positioned at |east partidlly within
A cushi oni ng conversi on machi ne aslset forth i.n
rounded base portion is positioned ypstream of
set forth in

rounded base portion being p
portion, the first |eg por
t he chute. 20
claim19, wherein the
t he chute. 21.
claim 20, wherein the chjyte 15 hgs a bottom and wherein the first leg
portion is generally parhllel witth the chute's 65®kot t om wal |

22. A cushioning convergion nacfine as set forth in any one ofi clains
19- 21, wherein the f menber includes a second | eg pgrtion

extending fromthe other gnd of t he rounded portion, mherqby t he
shapi ng nenber has a generfal "U' shape; and wherein
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20 the chute has a top wall

t o t he chut WG:96/03p73 wal
machi ne as set forth in claim?22, wherein the

uni f orm wi dt h.

converting sheet-like stock material 25 iz%o
L4

machi ne conpri si ng:
sheet-1i ke stock material i

a stock supply assenbly,

supplies the stock materi al

stock material through the

assenbly, positioned

wherein the feed asg Y2

circuit for

to the form ng assenbly; 30 a feed
assenbly, positioned upstreamof the form ng assenbly, which feeds the
form ng assenbly; and a cutting
downstream of the form ng assenbly, which cuts
the strip of dunnage into cut sections of a desired |ength,;
Lnclyde —electrical. —a-hattery, and a
35 sel et vEly suppl vyi power fromthe J?ery to |t hie notor.
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form ng nenber

and wherein the second |l eg portion is attached
A cushi oni ng POTAEYSHRNS '

is of

24. A cushioni ng conversion machi ne for

a formng
nto a three-

. di nensi onal

shi oni ng product,
whi ch forns the

_ strip of dunnage;

posi ti oned upstream of the form ng assenbly, which

sai d
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25. A cushioni ng conversion nachine for converting a sheet-|ike stock

mat eri al into a cushioning product, said machi ne conpri sing conversion
assenbl i es and a housing encl osing at.l sonme of the conversion
assenbl i es; t he conversion as§3ﬁgﬁ&ékeincludingog form ng
assenbly which {grns the stock 5 material into a three-di siof@l strip
of dunnage and &feed assenbly for advancing the st ock yrat ery al

t hrough the fornm ng assenbly; the form ng assenb i ngluding a

chute which ¢ he stock material and ‘noves its n
the housi ng /i3 gt = ' Fpel by E
interior suffacg /10 o] | the outer—shell. 1 80 26_Ch| ¢us
conver si on CONVET Kl -TTKE STOCK natertal}
cushi oni ng pad, the machf ne gonpri sing: a frane, a
form ng assenbly, nounted toet he frane, Wy Ph forns the stock/the sto

N ™ . ~ uw

] O B O

FIG.




15 material into a three-dinmensional strip of dunnage; a stock
supply ass%ty% g?om ti oned upstream of the form ng assenbly, which
supplies t SMEHE_ 1 i ke stock material to the form ng assenBCYUSNI274

a manual feed assenbly, positioned downstream of the stock supply assenbly,
whi.ch feeds the stock material through the form ng assembly. 20 27.
A cushi oni ng conversi ng machi ne as set f%@% aim 26, wherein the feed
assenbly includes at | east one rotatable or advanci ng the stock

material, and a manual operator nmenber connected to thegy ot atable
menber to rotate the rotatable menber during novenment o the op&ator
menber froma first position to a second posi tion.

cushi oni ng conversion machine as set forth in claim2
rot at abl e nenber does not rotate during return

menber from t he second position to t osi tfijon.

A cushi oni ng conversi on machi ne fo g a sheet -[Hi ke stoq_k mat e@ al
into a cushioning product, sal Prie conpri sing: 30 gof orm ng
assenbly which forns I ke stock materi al intc__athreé‘?

di nensi onal strip of M ge; a stock supplit assenbly,

stock material to tfkilf orm ng assenbly; a filded assenbly,

posi ti oned upstream |f the stock supply assenbly, which supplies the
positioned downstr :of the stock supply assenbly, whilgh feeds
!
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35 the stock material through the form ng assenbly; and WO
96/ 03273 WO 96/03273 : PCT/US95/09274
PCT/ US95/ 09274 _ 54

a cutting assenbly, positioned downstream of the form ng assenbly, which

cuts the strip of dunnage into sect Wﬁ&a%d%i red | engt h;
wherein thelfgym ng assenbly includes a c e i1lg an inlet end and agy l
out | et a&nd t hrough which the %ock mat eri al Qasses, the inlet endx»

the chute being outwardly flare@®@in a trunpet-oi ke fashion to
facilitate passage of the sh@t-1ike, stock material_i —

chute. ' 30. A cuphi oni n§ conver si - : e == |
claim 29, wherein the chut e convyr st rigem dilrleclifih.o
31. A cushi gh#Ho ComErs chi ing sheed-f e, stoth (I| B
mat eri al : NG T i
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10 into a cushioni ng product, sai d machi ne conpri si ng: a frane;
a form ng W8’y which fornms the sheet-1ike stock materi aPCTmss/08224hr ee-

di mrensi onal strip of dunnage; a stock supply assenbly,

positi oned upstream of the form ng assenbly, which 15 supplies the
sheet-like stock material to the fornintgg &g ; and a feed
assenbly, coupled to the frane and posit ﬁ%g stream of the stock
supply assenbly, which feeds the stock material through the form ng
assenbly; wherein t he feed assenbl ys ncl udes: a pair
of shafts transversely novable relative g each other, 20 a

tive shafts through which the
si ng nenber which urges one
rotating nmenber towards the
an adj ustnment nenber which
menbers. 32. A
in claim31l, wherein the

33. A nethod of making a
t eps qL_ providing a
|on|nqbfpnver5|on machi ne of

pair of rotating nmenbers nounted on upsp
strip of dunnage passes,

shaft tqowards the other shaft and th S
ot her rotating nenber, and —

‘adj usts the tension bet ween theZRotatin
cushi oni ng conversi on machi ne asyset for
rotating nmenbers conprise gear ne
cushioni ng pad, said nethod cegpri
sheet-li ke stock naterial and@sin

any !
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30 of the preceding clains to covert the stock material into a cushioning
pad. - 34. A nethod as set forth in claim33, wherein the
sheet-li ke stock material is bi odegradabl e, recycl able, and reusabl e.
35. A nethod as set forth in claim 34, %?erein the sheet-Ilike stock

material is Kraft paper.
55 * 36. A met hod as set forth in claim34, wherein the

sheet-like stock material conprises multiple plies of Kraft paper.

37.- A metNOGgas e fita@ fsb{‘foﬁh‘fi'{ i ﬁﬁm Wikl Ehetéh‘éetsﬁ]é%ék' rﬁ%e%!OCk

materl al conprises a ro two or ree superi nposed plies af t
paper . compnses multiple plies of Kraft paper.

37. A method as set forth in claim 38, wherein the sheet-iike stock material
comprises a roll of two or three superimposed plies of Kraft paper.

38. A cushioning conversion machine as set forth in any of claims 7-10 whersin the
forming assembiy and the feed mechaniam convert the sheet-like stock material into a
cushioning pad which is approximately 1 % to 3 inches thick and approximately 0.6 to 0.7 b/t
dense and wheréin the first unit and the second unit together weighing less than 100 lbs.

38. A cushioning conversion machine as set forth in claim 10 further comprising an
operating handle including a handle member which when moved to a first position activates the
feed mechaniasm and when moved to a second position activates the cutting assembly.

40. A cushioning conversion machine as set forth in claim 10 wherein the housing of —
the second unit defines a cutting zone through which the strip of dunnage advances; wherein
the cutting assembly is a manual cutting assembly including a blade and a handie which moves
the blade between a first position whereat the strip of dunnage may advance through the |
cutting zone and a second position whereat the strip of dunnage will be cut in the cutting zone;
and wherein the housing encloses the blade of the cutting assambly and wheéin the handle of
the cutting assembly is pos'rtionéd outside of the housing for manual manipulation.

~ 41. A cushioning conversion machine as set forth in either claim 7 or claim 10 further
comprising a stand and a stock gupply mount; the stand including a support ta which the
“housing of the first and second unils are mounted, and a base exteriding from the support on
which the stack supply mount is suppert for supplying stock material to the forming assembly.
| 42. A cushioning conversion machine as set forth in any of claims 7-10 wherein the
forming aséembly corﬁprises a chute and a forming member which cooperates with the chute
and wherein the forming member comprises a rounded basa portion and a first leg portion
extending from one end thereef, the rounded base portion being positioned upstream of the first
leg portion, the first leg portion being positioned at least partially within the chute.

43. A cushioning conversion machine as set forth in any of claims 7-10 wherein the
feed assembly includes an electrical motor, a battery, and a circuit for selectively supplying
pewer from the battery to the mator. ' -

| 44, A cushioning conversion machine as set forth in any of claime 7-10 wherein the
forming assembly includes a chute which contacts the stock material and moves its edges
inward and wherein the hcusing of the first unit includes an outer shell, the chute being formed
by the interior surface of the outer shell. - |



38.. A cushi oni ng conversion machine as set forth in any of clains 7-10
Wherein the form ng assenbly and the feed nechani sm convert the sheet-1like
stock material into a cushioning pad which is approximately 1 [err] to 3
‘inches thick and approximately 0.6 to 0.7 Ib/ft[err] dense and wherein the
first unit and the second unit toget hersggai ghing |l ess than 100 | bs.

39. A cushioning conversion machine as set forth in claim210 further
conpri sing an operating handl e including a handl e menber whi ch when noved
to a first position activates the feed nechani sm and when noved to a second
posi tion act i 4%t esACHENiRNNG sanyesippdnashine as set forthiio any ofclaims|T- thivherein the

ConverSi@Bdmhéﬂgmﬁa%ﬁnugﬁwaésgnﬁwi m 10 wherein the housing of the

second unit defines a cutting zone ough which the strip of dunnage
advances; whet@®in A pgeshiening sanversionmachinesassetfasidn aoy ot dlaigs Fstowhergin the
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assenbly and wherein the handle | e cutti n% as'senbl'y IS positioned
outsi de” of t HE- housPyR}ianing GeaMersion maching astsebierth in any of claims 7-14 wherkinghe ng
conver sifagd fraehddidm aeiees: forth in either claim?7 or claim1 0 further
conprising a stand and a stock supply nount the stand including a support
to which the housi®hRRicR’ shals wansyersgiydnavabierrgiative toeaghethebunt ed, and a base

t endi f th ; | ' | t f
extending Troming Wéttﬁh@rﬁgﬂ]bﬁﬁ rhélnted %Vesﬁgﬁﬂbﬁhngﬁéﬁppor or

supplying stock material to orm ng assenb cushi oni ng
conversi on mdkarpbewgen theisteck-mateial. any of clains 7-1 0 wherein the forning
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rotating member towards the other rotating member wheraby the rotating members

apply a pinch force to the stock material as it is engaged therebetwsen, and

an adjustment system which adjusts the pinch force épplied to the stock material
without changing a set distance between the shafts.

48.  In combination, a cushioning conversion machine for converting sheet-like
material into a relatively low density cushioning dunnage product and a pair of laterally spaced
apart feed attached to said conversion machine and located at a lower end of said conversion
mach:'ne for holding said machine upright, said feet including laterally spaced apart supports for
supporting the ends of a holder for a roll of stock material,

49. A combination as set forth in claim 48, wherein said feet are removably attached
to said machine.

50. A combination as set forth in claim 48,' wherein each foot inciudes a respective
one of a pair of cradles for receiving opposite ends of a stock roller holder.

§1.. A combination as set forth in claim SO, wherein each cradle includes an upwardly
opening slot. ' '

52. A combination as set forth in claim 48, wherein said feet have portions thereof
projecting from spposite sides of the machine.
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and wherein the form ng nenber conprises a rounded base portion.and a first
| eg portion extending fromone end thereof, the rounde +§ﬁ 2el ng
positioned upstreamof the first leg portion, the firs Egiﬁ%‘ﬁ‘%&yi |
positioned at least partially within the chute. 3. fgﬁu@ggo i hg
conversi on machine as set forth in any ofgclains 7-10 er%an e ed
assenbly includes an electrical notor, a battery, and circuit for
sel ectively supplying power -fromthe battery to the notjor. 44, A
cushi oni ng conversion machine as set forth in any of clarms—7-1I0 Wher el n
the form ng assenbly includes a chute which contacts the stock material and
moves its edges AnGighioningdcapnersionmachine.iton sphypring sheetdike stock material dntades
2Eef)luter 5h‘é"c'ushiBFiﬁgCEHHn%gQEH&Qc{m”Ed by the interior surface ngat he outer
' the machine comprising a first modular unit and a second modular unit;

L

the first unit comprising a housing and a forming assembly within its housing
which forms the sheet-like stock material into a strip of dunnage;

the second unit comprising a housing and a feed assembly within the housing
which feeds the sheet-like stock material through the forming assembly;

the housing of the first unit having an outlet opening and the housing of the
second unit having an inlet opening, the housings being positionable with respect to
one another to provide a pathway for transfer of the strip of dunnage from the first

unit to the second unit.

2. A cushioning conversion machine as set forth in the precéding claim wherein
the first unit and the second unit are selectively attachable/removable from each

other.

3. A cushioning conversion machine as set forth in any preceding claim wherein
the forming assembly includes a shaping member over which the sheet-like stock
material is drawn to form the stock material into a three-dimensional shape and the
feed assembly includes a feed mechanism for drawing the stock material over the

shaping member of the first unit.

4, A cushioning conversion machine as set forth in any preceding claim wherein
the housing of the first unit and the housing of the second unit are detachably

interconnected.

5. A cushioning conversion machine as set forth in any preceding claim wherein
the housing of the first unit and the housing of the second unit have respective

coplanar bottom supports.
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45. A cushi oni ng conversion machine as set forth in any QiEFELhaENEN?-SHEFu

whereip the feed nechanismis a manual feed assenbly. _ 15,

cushi oni ng conversion machine as set forth in any of clai g F\@Be mjm
the* form ng assenbly includes a chute having an inlet en an out
end t hrough which the stock material p&6ses, the inlet end ef +he chutc

being outwardly flared in a trunpet-like fashion to facilj tate passage of
the sheet-like stock material into the shaping chute. 47. A
cushi oni ng 8.0NV EA SuSHIoAAG BbMRersien fRichinglasiset fortiin dy prbcadify dlaifrwhBRirei n

the feed nechani sm.incl udes ajr of shafts transversely
movabl e relBe; (st upiteand, the rﬁ?PO"d unit may be arran&edpéﬂ Plusal telative; PRFTRNRber s

nmount ed on kR%BRMips/e shafts for engagi ng t her ebet ween the stock
mat eri al , a bi asi ng nenber which urges one shaft towards the
other shaft and t hus one rotating nmenber towards the other rotating

menber whergby t A ERbAhL RBndESBE Hachine as set F6HR) g‘n theBro&ddidgCEIGim MeFJ}?

stock materi'al as It Is engaged therebetween,
adj ust nent theplurah relativé pasifionsl selatimsnsplpa mcluubrlumrwpmqswns of ohe: ok thsacikrst

mterial it q nd We'AOMa GRPAMUN 8 tRELul St ance between the shafts.

48. In conbl nari on, cy cushioning conversi‘on machi ne for converting
sheet-like material into a relatlvely | ow density cushi oni ng dunnage

pr oduct andB_a paA rcughlorl'uﬁé %cr)r?verylon Pnacﬁlne as set forth in any preceding claim wherein
one of the first unit and the second unit is supported by wheels for movement

towards and away from the other unit.

9. A cushioning conversion machine as set forth in any preceding claim wherein

one of the first unit and the second unit is mounted to a fixed support.

10. A cushioning conversion machine as set forth in any preceding claim further
comprising a cutting assembly which cuts the dunnage strip into sections of a

desired length.

11. A cushioning conversion machine as set forth in any preceding claim wherein
the second unit includes a cutting assembly within its housing which cuts the

dunnage strip into sections of a desired length.

12. A method of converting a sheet-like stock material into a cushioning product
with the machine of any preceding claim, said method comprising the step of
positioning the housings of said first and second units with respect to one another
to provide a pathway for transfer of the strip of dunnage from the opening of one
unit to the opening of the other unit and then operating the machine to convert a

sheet-like stock material into a cushioning product.

13. Use of the cushioning conversion machine as set forth in any of claims 1-11

to convert a sheet-like stock material into a cushioning product.
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(S7) Abstract

A novel dunnage-creating machine and methodology characterized by various features including, inter alia, a modular construction,
easier access to interior components, and a low cost cutting assembly. The machine comprises front and rear units having separate housings
(37, 43). The housing of the rear unit (37) includes an outer shell (31) having a converging chute surrounding a shaping member over

-which sheet-like stock material is drawn to form the stock material into a three-dimensional shape. The front unit includes in the housing
- thereof a feed mechanism fordmwmgmestockmatenaloverﬂxeshapmgmemberandshtchmgtheshapednmwnaltofonnasmpof
dunnage product. The front unit also includes a manual cutting mechanism for cutting the stnpwfoxmcutpleces, which manual cutting
mechanism mcludes a readily replaceable blade assembly.
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