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flat aohBeiras BB atkmiated BRSALI HaBRL YR $30Ys A99ny inserted

. with its spout extending through a spout opening in a panel of the blank. The

~ customer receives the container in its flat configuration with the spout of the bag
protruding ﬁ'om the spout opening. The customer erects the container to ils three
dimensional configuration and fills the bag through the spout. Howcv.er, since the
conlainer and bag has been assembled and shipped in a flat configuration, the
surfaces of the bag sometimes clin g together afier the container has been erected

making it difficult to initiate filling the bag. When this has occurred unsanitary J
condilions can result .if something is mserted into the spout 10 open a passage way

1o fill the bag. The step of nserting the bags by hand is labor intensive and adds

substantial to the cost of manufacturing. This step 15 also responsible for an

unacceplable high rejection rate. Thus, there is a need for a machine and method



substantial to the cost of manufacturing. This step is
al so responsi ble for an unacceptable high rejection
rate. Thus, there is a need for a machi ne and net hod
mg 2003/ 080708 PCT/ 1JS2004/ 005572 2 for fabricating
WBAPUOREPS of this type that will automti c@cryspioaeess?
the bag in its proper orientation during the
aut omat ed assenbly of the containers in such a way
that the throat of the spqut will be open to receive
l'iquid when the carton is“erected by the custoner.
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a step of feeding said flat bag in said given direction by providing a second bag

feeding mechanism and depositing said flat bag on said flat blanks over said first fugitive
glue deposit such that the bag covers a portion of said blank;

after said flat bag is deposited on said flat blank, a step of depositing a second
fugitive glue deposit on a portion of said flat blank that is not covered by said bag by
providing a second glue dispensing mechanism; and '

a step olf folding said flat blank over said flat bag by providing a blank folding
mechanism such that said spout is inserted through said spout receiving opening and the

bag is secured to said blank by said second fugitive glue deposit.



ta- BRI EF DESCRI PTI ON OF THE | NVENTI ON 100031 The bag
feeding portion of this invention is fed a
pre-manufactured string of flat inpervious bags
havi ng a spout protruding froma surface thereof The
string of bags are aligned and severed into individua
bags. The individual bags are then precisely |ocated
such that they can be fed t%4 an autonmated assenbly
machi ne with the spout accurately located relative to
the spout hole formed in a container blank that is
under the control of the automated assenbly machi ne.
The automated assenbly machine is nodified to
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applied to The side panel containing the spout
opening, as a result, the surface of the glue flap
containing the cold glue is facing up and the pane
cont ai ni ng the spout opening has fugitive glue on its
surface that will engage the bag. Thus, when the panel
of the blank containing the spout opening is folded
over, the spout opening and the spout are accurately
aligned and as the panel is pressed flat the spout is
automatically inserted through the spout opening, the
bag is attached to this panel by the fugitive glue and
this



panel is glued to the panel containing the glue flap.
The blank with the bag attached at two | ocations
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the W&;g&! (?Hg@ir' §§1ﬁédspr3&hc? NLIF 9)]’01] g él%e ap by the cold
glue. Pressure is applied to secure the glue joints. The finished produci of this
carton forming machine is a flat product, suitable for shipping. When this product
1s received by the consumer it can be erected by hand resulting in a three
dimensional container in which the bottom and sided are fully formed and the bag
as aresult of being connected by fugitive glue to two side panels has been opened
such that the spout is open to receive fluid. The top of the container is closed by
applying tabs in slots which results in a fully closed box having canrying handles.
‘When the finished product is erected two sides of the bag are pu]]ed away from
each other as a result of their being connected by the fagitive glue 1o different side
panels of the container and the throat of the finished product is open and ready to

be filied with a liquid through the spout and then capped.



portion, of the side view of the bag feeding portion
seen in Figure 5 100131 Figure 9A is an enl arged and
nore detailed top view, of the left portion, of the
vapzoveuvodf the bag feeding portion seen in JHGubfisfessm
100141 Figure 9B is an enlarged and nore detailed top
view, of the right portion, of the top view of the

bag feeding portion seen in Figure 6 100151 Figure |

QA is an enlarged and noreddetailed top view, of the

upper right portion, of the top view of the bag
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10016)  Figure 10B is an enlarged and more detailed side view, of the upper

nght portion, of the top view of the bag feeding portion seen in Fi gure 6.

DETAYLED DESCRIPTION POF THE INVENTION

10017] Hereinafter, embodiments of the present invention will be described
with reference to the accompanying drawings; however, the present invention is
not himited to the embodiments described below.

10018] F.igure.l is an example of the type of blank 17 that is used in the carton
forming machine 10 of this invention io produce the final pfoduct. Abag 1l of
the type shown i Fgure 2, having a spout 16 is secured to a surface of the blank

17 that will become the inner surface of the container that is io be formed by blank



tabs that enable the blank to be formed into an
encl osed container. The process for manufacturing

bl anks of this type and for assenbling them on

MR VB8 nachi nes  without a bag secured t @cith@adoieEn
surface is well known and is not a part of the
invention of this application. The specific
configuration of the blank 17 shown in Figure 1 is an
exanpl e of the type of bl &k used in applicants’

preferred enbodi nent of the invention however bl anks
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{0019]  Figure 2 showsabag 11 of the type that can be used with the bag
feeding portion and for performing the method of apphicant’s invention. As seen
in Figure 2 the bag 11 is Tectangular in shape and has an initial leading edge 13, a
trailing edge and a pair of Ionglmdmal edges 14 and 15. The bag changes feeding
directions during the process and the longitudinal edge 14 becomes the leading
edge in the later portion of the process. The bag 11 has upper and lower layers
that are joined around the cqmplete periphery. A spout 16 js secured to the layer
visible in Figure 2 and protrudes upward]y there from. During the assembly the

bag 11 is secured at multiple locations to the mterior surface of the box that is



C of the blank by a glue dispenser at
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suction conveyor belts 77 such that it does not overlay panel D and when panel D

applied to panel

* 1s folded over the spout 16 of the bag 11 is received in the spout receiving hole 19
in panel D. The folding mechanism forces the panel D flat such that a portion of
the bag is sandwiched between panel D and pane] C that is adjacent 1o panel D and
the spout 16 protrudes upward through the spout receiving hole 19. As the blank

‘17 progress along the carton forming machine 10 cold glue is apphed to the ghue
tab 20 and tabs that will form the bottom of the erected box at a gloe dispensing
station 21. Fugitive glue is also applied 1o the surface of blank I at the glue
dispcpsing station 21. The cold glue is applied to the first surface of the glue tab



i nner surface of the container. At the sane tine the

surface of panel D having fugitive glue applied
thereto is fol ded over the upper exposed surface of

We2obeage7odl. As the fol ded contai ner progre ﬂﬂu&gg <=
. . . 537
given direction along the carton form ng machine
pressure is applied to upper surface of the fol ded
container for sufficient time to insure a sound
connection of the glued surfaces. 10021) Figure 5 is a
side view and Figure 6 a top view of the bag feeding
f the_carton form ng machine 10. Figures 5
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efectronically actuated air cylmders for actuating devices and electric eyes for
Tecognmizing the presence of objects at certain locations all of which are operatively
associated with a Programmable Logic Controller (PLC) 60 that controls the
operation of the machine 10 including the bag feeding portion 30.
[0023]  Asseenin Figure 5 a web or string of interconnected bags 12 3s
- provided in a bag box 22. The strang of bags 12 is in the form of a flat ribbon of
mterconnected bags 11. Fach mdividual bag is rectangular shaped and has a spout
16 protruding from one flat surface. The bag feeding portion 30 is provided with

an upright mast 23 having a horizontal arm 24 extending from its upper end. A



wi t hout binding between the rins of the spool shaped
roller 27. The bag feeding portion 30 has paralle
hori zontal l'y extending frame nenbers 29 and 31 _ The

®onbN@sPbs bags 12 is threaded horizontally i 0055
bag feedi ng portion 30 under a guide rollef%ggmkﬁgngz
is rotatably supported by frame nmenbers 29 and 31. The
string of bags 12 are orientated such that the spouts

16 of the bags protrude upwardly fromthe upper flat

surface of the bags. As best seen in Figure 6, roller
eak 33 along its length for accepting the
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50. Roller 49 is also driven by servo motor 43 and as a result first and second beli

conveyors are driven at the same speed. An electric eye 44 is located above first
~ belt conveyor 40 and functions, after the operation has commenced, to sense the
presence of the string of bags. 1f the presence of the bags is not sensed, for
example if there has been a break in the stnng of bags'.] 2, a signal is sent 1o the
PLC 60 and the operation of the carton forming machine 10 is stopped. ‘A cutter
mechanism 46, supported by the-frame members 29 and 31 is located betweén the
first and second belt conveyors. Cutter 46 functions 1o sever the leading bag 11 of
the siring of bags 12 from the trai_ling string. An electric eye 51 that is located

near the discharge end of secm}d belt conveyor 48 senses the presence of the spout



16 on the severed bag 11, and sends a signal to the

PLC 60 which is programmed to send a signal to servo
not or 43 causing the first and second belt conveyors

2@ 20043048 to stop to allow severing of the ngiis:ldbossn

The PLC 60 al so sends a signal to cutter 46 causing
. its blade to descend and sever the |leading bag I I.
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stopped. The spout 16 of the leading bag of the string 12 is sensed by the electric
eye 51 indicating that the leading bag of the string of bags 12 is on lhersecond belt
fzonveyor 48. A signal is sent {0 the PLC which sends a signal to the servo motor
43 that is driving the first 40 and second 48 belt conveyors causing them to siop.
After the string of bags 12 has stopped, the PLC sends a signal to the cutter
mechanism 46 causing it to descend and cut the l'eading bag 11 from thé string of
bags 12. The PLC then sends a signal to servo motor 43 causing it to again drive

Abe first and second conveyors 40 and 48. Since the second conveyor belt 48 has a



The first and second conveyors 40 and 48. Since the
second conveyor belt 48 has a WO 2004/ 080708

PCT/ US2004/ 005572 10 very light |load, a single bag,
woeoswmgened bag 12 is shot forward to a thi rgdrhehdosesssr
conveyor 52 that extends over rollers 53 and 54_

Roller 54 is driven by servo notor 56 100261 As the
third belt conveyor 52 carries the severed bag |
forward along the |longitatinal |ength of the bag

feeding portion 30 it is sensed by electric eye 57
be sent to the PLC 60 which after
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10028)  The carriage 72 is supported, see Figure 7, by holder arms 86 that are

cantilevered from the frames 29 and 31 and carry hanging plates 87 at their free
ends. The free ends of the hanging plates 87 are secured 1o the Jower end portion
of the carriage 72. A servo motor 70 having a pulley 71 is carried by the frames
29 and 31. A drive belt connects pulley 71 to a pulley (see Figure 10B) camied by
driven shaft 75. Cam'age 72 is journalled for rotation on shaft 75. A second shaft
76 1s journalled, parallel to shaft 75 at the bottom end of the carmage 72. Two sets
of pulleys are canied by the shafis 75 and 76 over which a pair of snction

_conveyor belts 77 extend. The suction conveyor belis 77 are perforated as



driven shaft 75. Carriage 72 is joumalled for rotation
on shaft 75. A second shaft 76 is joumalled, paralle
to shaft.75 at the bottomend of the carriage 72_ Two
vt mo4/eé70pul | eys are carved by the shafts 75304,¢i@00ss72
over which a pair of suction conveyor belts 77 extend.
.The suction conveyor belts 77 are perforated as WO
2004/ 080708 PCTI US2004/ 005572 11 illustrated for
exanpl e by 122 (see Figurdgl9B) and the | ower rungs of
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10030]  The bag container box 22 that is shown in Figure 5 is not included n

~ Figure 8A since a more detailed discussion of this component and 1ts function is

- mot considered to be necessary or warranted. Tt should be noted that in Figures 8A
and 8B the frame member 29 has not been shown in order to better show the
components that are behind that member. A detailed discussion of the bag feeding
portion 30 ig now provided with reference to figures 6A, 8B, 9A, 9B, 10A and
10B.

[0031]  Asseenin Fi gure 8A a web or string of interconnected bags 12 is fed

into the bag feeding portion from the spool shaped roller 27 that is mounted for
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nipp&rolA959bvaBYS rdifr 41 and fanctions 1o insure that the string of bags is

- moving with the first belt conveyor 40. The nipper rollers 59 are controlied by a
-manually actuated lever mechanism 61 having a pivol shafi 63 and a handle 62.
The nipper rollers 59 are carried by the free ends of links 97-(see Figure 9A) that
exlend from pivot shafl 63. The downward pressure of nipper ro]l;ars 59 can be
adjusted by Jocking the roller 59 in a selected position.- Also the nipper roller 59
can be released and raised 1o facilitate threading the string of bags 12 into the

' machine at initial startup or to clear a jam in the system. A

‘.10033] A paxr of nipper wheels 100 are carried by the free ends of links 98 (see
Figure 9A) that extend from a pivoted shafi 101. Nipper wheels 100 overlay the
roller 42 and function to provide positive control of the string of bags 12.



noving with the first belt conveyor 40. The ni pper
rollers 59 are controlled by a nanually actuated
| ever mechani sm 61 having a pivot shaft 63 and a
bhandéms@ds The nipper rollers 59 are carri he _
free ends of links 97 (see Figure 9A) that q&%ﬁ%ﬁ%“abyn
frompivot shaft 63. The downward pressure of nipper
rollers 59 can be adjusted by locking the roller 59
in a selected position. Akso the nipper roller 59 can
be released and raised to facilitate threading the

of bags 12 into the machine at initial startup
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10038] A cutter mechanism 46, supported by the frame members 29 and 31 is
located between the first and second belt conveyors 40 and 48. As will be further
discussed the servo motor 43 recejves a signal from the PL.C stopping the drive to
the belt conveyors 40 and 48 such that that the area between bags in the string of
bags 12 that must be severed is directly beneath the transversely extending blade
68. Cutler 46 includes a blade 68 that extends transversely to the direction of flow
of the string of bags 12 and functions to sever the leading bag 11 of the siring of
bags 12 from the trailing string. The string of bags 12 has preformed perforated
lines between the individual bags 11 and the edge of blade 68 is rounded rather



far surface of frame nenber 31 as seen in Figure 8A
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conveyor 52 is supported by a support surface 94.

[0042] A set of nipper wheels 92 carried at the free ends of levers 109 overlay
roller 53. Nipper wheels 92 can be raised and lowefcd by actuating an air cylinder
93 that rotates pivot shaft 111 from which the levers 109 extiend. Energization of
air cylinder 93 is under the control of the PLC 60. When the signal is given to
_energize servo motor 43 causing the.severed bag 11 to be transferred from second
- conveyor 48 to the third conveyo} 52 a signal is also sent to air cylinder 93 causing
mipper wheels 92 to be raised momentarily to allow the severed bag 11 1o be

~ recetved on the third conveyor 52 beneath nipper wheels 92 which are then



100411 After a short tinme delay, to allow separation
of bag 11, a signal is sent to servo notor 43 causing

the belt conveyors 40 and 48 to be driven. The severed
48 and whe
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g b SHHED RTOR Jacated by the locating device 58 the locating device is
raised which releases the bag allowing it to be elevated and then grasped by the
suction conveyor belts 77 which conveys the bags 11 in a direction 90° from the
direction that they were previ ously moving.

[0046] . The mechanism for raising the bag 11 is illustrated in Figures 10A and
10B. A bag 11 is shown in Figure 10B on conveyor surface 52 after the locating
device 58 has been raised. The free edge of a press plate 103 is located below a
longitudinal edge 14 of bag 11. The press plate 103 is carried bjr a lever arm 104
that is secured to a pivot shaft 105. When pivol shaft 105 pivots in a
counterclockwise direction, as seen in Figure 10B, the press plate 103 engages the
under su;facc of bag 11 and elevates the longitudinal edge 14 such that it will be

engaged by the suction conveyor belts 77 that overlay the bag 11. Asbest seen in




interval sends a signal to the servo notor 56 causing
the third belt conveyor 52 to stop. The predeterm ned
time interval is such that the spout 16 of the bag 11

Wwé 2003/osthRed below a | ocating device 58. Loc %’ o
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that when |lowered into the center of the spout 16,
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1 has been properly |located by the | ocating device 58
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repairCBhtA 79 Rad 3 p&iF Bf pulleys 120 that function to drive the suction
conveyor belts 77. In the preferred embodiment the suction conveyor belts 77
have four scts of perforations identified as 122 one set of which is shown in Figure
9B. Each set of perforations 122 include three pairs of closely spaced openmngs
that that are located direcily above the longitudinal edge 14 of the bag that is
raised by the press plate 103. Each set of perforations 122 also includes three
Pairs of openings that are spaced further apart and function to grasp the surface of
the bag following its leading edge 14 that was grasped by the three closely spaced
openings. The drive to suction conveyor belts 77 is timed and controlled by the

PLC 60 such thai the belts are stopped with the three paizs of closely spaced |



be raised and | owered about its pivot support by the
actuation of air cylinder 115 that is seen in Figure
9B. Shaft 75 is supported for rotation by a central

WO3hddaghsds 12 and a pair of end bearings 114. N
Figure 8B) As best seen in Figure SB the P&&F%@WHNBF”

shaft 75 has a pulley 116 secured thereto. Rotary
-drive is provided to shaft 75 by servo notor 70 that
has an output pulley 71 that is connected to pulley
116 by a belt 117. The servo notor ‘70 and pulley 71,
has been omtted from Figure 98 in
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for SR S R ShocRsRel 5 inbmmaed hcsilgo g e
boltmrehd @ﬂthe cammiage 72. A pair of pulleys 120 are carried by the shafis 75
over -which the pair of suction conveyor belts 77 extend. There is a comresponding
pair of pulleys 124 at the free end of the carriage 72 over which the pair of suction
conveyor belts 77 also extend. The suction conveyor belts 77 imclude four sets of
perforations as illustrated at 122 in Figure 9B spaced along their Iengths. The
conveyor belis 77 travel around a vacuum plenum 82 that 1s open on its lower
surface. The lower rung of the conveyor belts 77 fonctions as the bottom surface
of the vacuum plenum 82 to thus provide vacuum to the perforations 122. A
suppor! 126 mounted on the frame 31 carries a pair of vacoum ducts 78 thal are

connected to a vacuum source (not shown). The vacuum ducts 78 have eight

vacuum discharges 79.



seen in Figure 6 and Figure 10B which is an enl arged
and nore detailed side view, of the upper right
portion, of the top view of the bag feeding portion

| fgure 7 100501 The carriage 72 is pivotally
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the frame 31, at their lower or free end. Bangi ng
pl ates 87 are adjustably ggnnected to the holder arms
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recervmmg hole 19 formed therein at a later stage of forming the container. The
carriage 72 feeds the bag into the processing line of the carton forming machine 10
and deposits it such that the bottom outer surfaces of the bag 11 is glued by the
fugitive ghue to panel C of the blank that is under the spout 16. Afier the bag 11 is
deposited on the blank 17 the carton formung machine applies cold glue to the

under surface of the glue tab 20, This operation can be performed by utiizing a

glue wheel that is Jocated below the blank. The lower portion of the glue whee}
rotates through a glue reservoir, picking up giue on the periphery of the wheel and
transferring it to the underside of the glue flap. This is 2 type of glue that need not

be heated and is referred to as a cold glue. Cold glue is also applied to the flaps of
the panel that will form the bottom of the carton such that when the panel is

erecied the bottom of the carton is fully formed. These are well known processes



the lower rung of the suction conveyors belts 77.
100521 The carriage 72 carries the bags 1 | down to a
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belts 77 and are thus released there fromand are
secured to what will become the interior surface of
the finished product 90 190531 The carton form ng

machi ne 10 processes the blanks 17 as they are fed in
1 are fed by carriage
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over used | n t Ee ?ﬁs "3?1’“3 B2 spvad sernepiian of thar t  of
panck dddges. i Thegmbiem is iRy 14 ke cbl%gmel‘s hind ﬁ:it agegér‘];{}‘lﬁ;g uteol : ge

confi glglaﬁgﬂ l%htell;] %ecc%rntsuonQerfe?ch tgg carlr't%cxz Jluré?tsvtmhree dimensiona}
state the surfaces of the bag 11 that are secured by fugitive glue to the interior
surface of the carton cause the surfaces of the bag adjacent to where the spout is
connected to be pulled away from each other to insure that the spout is open and
free 1o receive liquid. This facilitates filling the final product 90 with tiquid
through the spout 16 without the need 1o insert a foreign object into the spout 10
Open a passage to receive the fluid.

[0054) While the invention has hereiofore been descrabed in detail with
particular reference to illustrations of the bag feeding portion, it is to be
understood that variations, modifications and the use of equivalent mechanisms
can be effected without departing from the scope of this invention. It i 1s, therefore,

inlended that such changes and modifications be covered by the following claims.




processi ng of the blank. The panel of the blank to
which the glue tab 20 is attached wll be fol ded up
and then folded flat over adjacent panel B. The gl ue
|1 extend beyond the adjacent pan nd . __

Wég?wlgzg))?/‘y% | at over panel Cthat is support ?ﬁ&”?ﬁ@%m”
portion of the bag having the spout 16 projecting
upwardly there from The cold glue that has been
applied to the glue tab Zgbmﬁll be facing up. As a
result of precisely aligning the bag | 1 prior to its
deposit on the blank 17, when the panel D is fol ded
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G5 PREDSEGT IH‘m By sraeume And pnge gl gaivaiengpef thed t o

clibhaiicaRerd (o8 iHRASL Dbk UL ROV, | S for ced Tt hr ough

t he spout receiving hole 19 an he edge of panel Dis
pressed into contact w.th the cold glue on the glue
tab 20. The fol ded blank with the attached bag I |
proceeds down the carton form ng nachine 10 while
pressure is being applied over the cold glue area for
a sufficient time to insure a sound connection of the
panel edges- The product is shipped to the consuners
inthe flat state or flat configuration- Wen the
consuner erects the carton into its three di nensiona
state the surfaces of the bag | 1 that are secured by
fugitive glue. to the interior surface of the carton
cause the surfaces of the bag adjacent to where the
spout is connected to be pulled away from each ot her
to insure that the spout is open and free to receive
liquid. This facilitates filling the final product 90
with [iquid through the spout 16 w thout the need to
insert a foreign object into the spout to open a
passage to receive the fluid. 100541 Wi le the
i nvention has heretofore been described in detail wth
particul ar reference to illustrations of the bag
feeding portion, it is to be understood that
variations, nodifications and the use of equival ent
mechani sms can be effected wi thout departing fromthe
scope of this invention. It is, therefore, intended
that such changes and nodifications be covered by the
follow ng clains. WO 20041080708 PCT/ US2004/ 005572
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20 100551 It is intended that the acconpanying

Drawi ngs and foregoing detailed descriptionis to be
considered in all respects as illustrative and not
restrictive, the scope of the invention is intended
to enbrace any equival ents, oalternatives, and for
nodi fications of elenments that fall within the spirit
and scope of the invention, and all changes which

CIAIMS Wit hin the nmeani ng and range of equival ency of

the <clains are therefore intended to be enbraced
therein. 21 CLAIMS 1. A nethod of producing a
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COMM'ABE conprising: a step of feeding said flat bags

by Rrs sieshiny $did At pBEILY Sr%drldi?\g arﬂ?gtli)% 'féé&ngafgééhea\ﬂlsm
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bl ank feed;j
oo R fh e 874 AF SRt ey drachsy Pragtbebgntfeeding

nudﬁpmsmt on said flat blanks by providing a first glue
di f eedi id flat bag.
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fr@tgkeﬂdugemnn@meclwmmd deposi ting said flat bag on said
such Tt Brd gk Bl i R Gro 2h o Socond bag
feaﬁﬂﬂgsﬂe@‘anﬁmfaraltddpagtlmgssalhéﬁmilag@d sait fehbldnkd avier bhid fikst fugitive
t [ I d t
o EBofl ukantiid 18, BuBS Mo i SpbibkRD: Y2 overed by
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bl ank by said second fugitive gl
mechanism such that said spout is inserted through sald spout recelvmg opening and

the bag is secured to said blank by said second fugitive glue deposit.

2. The method of producing a container as set forth in claim 1, comprising the
additional step of: a step of sensing the presence or absence of a string of bays on said

first bag feeding mechanism by providing a first electric eye.

- 3. The method of producing a container as set forth in claim 2, including the

following additional step: a step of controlling and coordinating the first and second bag
feeding mechanisms by providing a programmable logic controller (PLC), said blank
feeding mechanism, said first and second glue dispensing mechanisms, the blank

folding mechanism and the electric eye.



2. The nmethod of producing a container as set forth in
claim1, conprising the additional step of: a step of
sensing the presence or absence of a string of bays on
said first bag feeding nechanismby providing a first
electric eye. 3. The nethod,ef producing a container
as set forth in claim2, including the follow ng
additional step: a step of controlling and

coordi nating the first and second bag feeding
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