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(57) ABSTRACT 

Abag manipulating method and assembly including a pair of 
bag grippers that receive and grip opposing side edges of a 
bag positioned in a loading station. The bag grippers are 
movable in a plane substantially normal to a longitudinal 
aXis of the loading station. The bag manipulating assembly 
also includes upper and loWer bag spreader assemblies, each 
having a suction cup to apply suction to the bag and a 
spreader plate that is insertable into the bag and movable to 
spread apart the bag. Preferably, the bag grippers move 
toWard each other in a plane substantially normal to the 
longitudinal aXis While the bag is being spread apart to 
facilitate opening the bag. To facilitate closing and sealing 
the bag, the bag grippers move aWay from each other in a 
plane substantially normal to the longitudinal aXis after the 
bag has been ?lled. 
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BAG MANIPULATING METHOD AND ASSEMBLY 
FOR A BAG FILLING STATION 

RELATED APPLICATIONS 

[0001] The present application is a divisional of co-pend 
ing US. patent application No. 09/798,396 ?led Mar. 2, 
2001, and hereby is incorporated by reference herein. 

FIELD OF THE INVENTION 

[0002] The invention relates to devices for opening, ?ll 
ing, and sealing plastic bags and other packaging. More 
particularly, the invention relates to automated devices that 
can produce an air-tight seal When packaging bulky prod 
ucts. 

BACKGROUND OF THE INVENTION 

[0003] Bag opening and ?lling devices have been devel 
oped for a Wide variety of applications. Typically, these 
devices include one or more mechanisms for selecting a 
single bag from a stack of ?attened, usually folded bags, and 
holding the selected bag open for ?lling. Prior-art devices 
commonly include a Wicket that holds a stack of bags to be 
?lled. Bags are torn from the Wicket and opened prior to 
?lling. Once the bag is opened, a pusher mechanism loads 
the product into the bag and a sealing mechanism seals the 
bag after the product has been loaded. 

[0004] In modern packaging applications many different 
types of products are loaded into bags. It is dif?cult to obtain 
an air-tight or hermetic seal using available automated 
sealing equipment When packaging bulky products, such as 
diapers, sanitary napkins, paper napkins, and similar prod 
ucts. Fortunately, it is unnecessary to package these types of 
products in air-tight bags. HoWever, there are applications 
that require hermetic sealing of the bag. 

[0005] Packaging medical supplies is one such applica 
tion. Hermetic sealing is required to ensure that the medical 
supplies are not contaminated after they are packaged and 
sealed in the bags. Attempts to automate the packaging and 
sealing of bulky medical supplies have been unsuccessful 
due to the problems associated With placing a bulky object 
in a ?at bag and then attempting to bring the open edges of 
the bag together for sealing. The open edges Wrinkle, Which 
prevents the formation of a proper seal along the entire 
length of the bag opening. Consequently, bulky medical 
supplies are packaged and sealed by hand to ensure that a 
hermetic seal is produced. Manual packaging and sealing 
has several de?ciencies. It is cumbersome, time-consuming, 
and vulnerable to human error. 

SUMMARY OF THE INVENTION 

[0006] Thus, there is a need for an automated packaging 
device that can be used to package medical supplies and 
other products in bags and to hermetically seal the bags. In 
addition, it Would be bene?cial if such a machine could 
monitor the quality of the seal. Further still, there is a need 
for a device Where a relatively large number of bags can be 
loaded or otherWise provided to the packaging device so that 
product can be packaged at a relatively high rate Without the 
need for replenishing the supply of bags at a similarly high 
rate. 
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[0007] In one embodiment, the invention provides an 
automated bag ?lling station or packaging device capable of 
rapidly packaging medical supplies and other bulky products 
in bags and sealing the bags in an air-tight manner. The 
packaging device includes a bag manipulating assembly for 
a bag ?lling device. The bag manipulating assembly 
includes a pair of bag grippers that receive and grip opposing 
side edges of a bag positioned in a loading station. The bag 
grippers are movable in a plane substantially normal to a 
longitudinal aXis of the loading station. The bag manipulat 
ing assembly also includes upper and loWer bag spreader 
assemblies, each having a suction cup to apply suction to the 
bag and a spreader plate that is insertable into the bag and 
movable to spread apart the bag. 

[0008] In one aspect of the invention, the bag grippers 
move toWard each other in a plane substantially normal to 
the longitudinal aXis While the bag is being spread apart to 
facilitate opening the bag. To facilitate closing and sealing 
the bag, the bag grippers move aWay from each other in a 
plane substantially normal to the longitudinal aXis after the 
bag has been ?lled. 

[0009] In another embodiment, the invention provides a 
method of packaging an item in a bag using an automated 
packaging device. The method includes loading an open end 
of a bag into a loading station, gripping opposing sides of the 
bag With respective bag grippers as the bag is loaded into the 
loading station, opening the open end of the bag With a bag 
spreader assembly, loading the item into the bag With a 
package loading assembly, and sealing the open end of the 
bag With a Welding assembly after the item has been loaded 
into the bag. Each of the bag grippers maintains the grip on 
the bag While the bag is opened, the item is loaded, and the 
open end is sealed so that control of the bag is maintained 
throughout the packaging process. 

[0010] In one aspect of the invention, the bag grippers are 
moved toWard one another, preferably via cam action or 
linear actuators, While the bag is being opened to facilitate 
opening the bag. To facilitate closing and sealing the bag, the 
bag grippers are moved aWay from one another after loading 
the item into the bag and before sealing the open end of the 
bag. This movement also preferably occurs via cam action or 
linear actuators. 

[0011] Other features and advantages of the invention Will 
become apparent to those skilled in the art upon revieW of 
the folloWing detailed description, claims, and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a side vieW of an automated packaging 
device embodying the invention. 

[0013] FIGS. 1a and 1b are top vieWs of the package 
loading assembly in various operating states. 

[0014] FIG. 2 is an enlarged side vieW shoWing one of the 
support members of FIG. 1 in the package sealing position. 

[0015] FIG. 3 is an enlarged side vieW shoWing the bag 
loading assembly of the device of FIG. 1. 

[0016] FIGS. 4-6 are side vieWs of the conveyor assembly 
portion of the bag loading assembly of FIG. 3 shoWn in 
various operational states. 

[0017] FIG. 7 is a partially cut aWay vieW of the conveyor 
assembly taken along line 7-7 in FIG. 4. 



US 2003/0037510 A1 

[0018] FIG. 8 is a front vieW showing a loading station, a 
bag manipulating assembly, and a bag Welding assembly of 
the device of FIG. 1. 

[0019] FIG. 9 is an enlarged front vieW of the loading 
station and the bag manipulating assembly shoWn With a bag 
opened for receiving a package. 

[0020] FIG. 10 is a perspective vieW of the loading 
station, the bag manipulating assembly, and a portion of a 
bag loading assembly loading a package into the opened 
bag. 
[0021] FIG. 11 is an alternative gripper arrangement that 
can be used With the bag manipulating assembly. 

[0022] FIG. 12 is a sectional vieW of the Welding jaWs 
shoWing an alternative pressure sensor con?guration. 

[0023] FIGS. 13-20 sequentially illustrate, in cross-section 
from the side, the opening, closing, and sealing of the bag. 

[0024] FIGS. 21-28 sequentially illustrate, from the front, 
the opening, closing, and sealing of the bag. 

[0025] FIG. 29 is a sealed bag containing a package. 

[0026] FIGS. 30-32 illustrate an alternative spreader plate 
arrangement for the bag manipulating assembly. 

[0027] Before the invention is explained in detail, it is to 
be understood that the invention is not limited in its appli 
cation to the details of construction and the arrangements of 
the components set forth in the folloWing description or 
illustrated in the drawings. The invention is capable of 
multiple embodiments and of being practiced or being 
carried out in various Ways. Also, it is understood that the 
phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. The 
use of “including” and “comprising” and variations thereof 
herein is meant to encompass the items listed thereafter and 
equivalents thereof as Well as additional items. 

DETAILED DESCRIPTION 

[0028] A bag ?lling station 50 of one embodiment is 
shoWn in FIG. 1. The bag ?lling station 50 includes a frame 
54 (only partially shoWn) that supports the bag ?lling station 
50. The frame 54 can also support protective Walls (not 
shoWn) positioned around the bag ?lling station 50, as is 
commonly understood. 

[0029] The bag ?lling station 50 includes a loading station 
58 positioned Within the frame 54, a package loading 
assembly 62 coupled to the frame 54 adjacent the loading 
station 58, a bag loading assembly 66 coupled to the frame 
54 adjacent the loading station 58, a bag manipulating 
assembly 70 coupled to the frame 54 adjacent the loading 
station 58, and a bag Welding assembly 74 (see FIG. 8) 
coupled to the frame 54 adjacent the loading station 58. For 
purposes of description only, the bag ?lling station 50 can be 
de?ned in terms of a front 78, adjacent the package loading 
assembly 62, a rear 82 adjacent the bag loading assembly 66, 
a right side 86, and a left side 90 (see FIG. 8). Alongitudinal 
aXis 94 (see FIGS. 1, 1a, 1b, 9, and 10) eXtends from the 
front 78 to the rear 82 through the loading station 58. 

[0030] As seen in FIGS. 1, 1a, 1b, and 10, the package 
loading assembly 62 includes a package conveyor assembly 
98 capable of transporting packages 102 to the loading 
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station 58. The package conveyor assembly 98 includes a 
conveyor table 106 supported by support legs 110 (see FIG. 
1). The conveyor table 106 includes an endless conveyor 
belt 114 (see FIG. 10) driven by a drive device 118 (see 
FIG. 1). A suitable conveyor table 106 is available from 
Dorner Manufacturing of Hartland, Wis. The drive device 
118 can be any suitable device capable of moving the 
conveyor belt 114, such as an electric motor. 

[0031] The package conveyor assembly 98 also includes a 
pair of pusher arm assemblies 122 movably coupled to the 
conveyor table 106. The pusher arm assemblies 122 are 
substantially identical, and only one Will be described. As 
seen in FIG. 1, the pusher arm assembly 122 includes a slide 
126 mounted on a support member 130 for reciprocating 
linear movement in the direction of the longitudinal aXis 94. 
The linear movement of the pusher arm assembly 122 is 
driven by any linear actuator (not shoWn) such as a hydraulic 
or pneumatic actuator, a rack and pinion system, and the 
like, or can be driven by the drive device 118. 

[0032] The pusher arm assembly 122 also includes a 
pusher arm 134 having a pushing end 138 for pushing a 
package 102 into the loading station 58. As best seen in FIG. 
1a, the pusher arm 134 is movable betWeen a retracted 
position PR (shoWn in solid lines in FIG. 1a), Where a 
package 102 can be advanced on the conveyor table 106 
betWeen the tWo pusher arms 134 toWard the loading station 
58, and an eXtended position PE (shoWn in phantom lines in 
FIG. 1a), Where the tWo pusher arms 134 overlie the 
conveyor table 106. As shoWn in FIG. 1b, When in the 
eXtended position, the pusher arms move linearly from the 
position P1 (shoWn in solid lines in FIG. 1b), to the position 
P2 (shoWn in phantom lines in FIG. 1b) so that the pushing 
ends 138 can push the package 102 into the loading station 
58. 

[0033] Any suitable method of causing the movement of 
the pusher arms 134 betWeen the retracted and eXtended 
positions can be used, including hydraulic or pneumatic 
actuators, rack and pinion systems, and the like. While the 
package conveyor assembly 98 preferably includes tWo 
pusher arm assemblies 122, it is understood that only one 
pusher arm assembly 122 could be used. Pusher arm assem 
blies having other con?gurations are also contemplated, 
including those shoWn in US. Pat. No. 5,799,465 incorpo 
rated by reference herein. 

[0034] The package conveyor assembly 98 also preferably 
includes a sensor 142 (see FIG. 1) that senses the presence 
of a package 102 on the conveyor table 106 When the 
package 102 is adjacent the loading station 58. The sensor 
142, Which can be in the form of an optical sensor, a limit 
sWitch, or the like, communicates With the pusher arm 
assemblies 122 so that the pusher arm assemblies 122 are 
activated to push the package 102 When the package 102 is 
in position adjacent the loading station 58. 

[0035] The package conveyor assembly 98 can also 
include guide rails 144 (see FIGS. 1a and 1b) on either side 
of the conveyor table 106 extending substantially parallel to 
the longitudinal aXis 94 to help guide the package 102. The 
guide rails 144 can be adjustable to accommodate packages 
102 of varying heights and Widths. 

[0036] As seen in FIGS. 1 and 3-7, the bag loading 
assembly 66 includes a bag feeder or bag conveyor assembly 
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146 capable of transporting a bag 150 to the loading station 
58 for receiving a package 102. The bags have an open end 
for receiving the package 102. The bag conveyor assembly 
146 includes a conveyor assembly 154 supported by support 
legs 158. As best seen in FIGS. 3-7, the conveyor assembly 
154 includes a conveyor table 160 comprised of a body 
portion 162, a drive roller 166, a folloWer roller 170, a pair 
of tensioner rollers 174, an endless conveyor belt 178 
encircling portions of the body portion 162 and the rollers 
166, 170, and 174, and side supports 180 (only one is shoWn 
in FIG. 3). 

[0037] The body portion 162 includes an upper cavity 182 
and a loWer cavity 186 separated by a Wall 190. The Wall 190 
separates the cavities 182, 186 such that there is substan 
tially no ?uid communication betWeen the cavities 182, 186. 
Upper and loWer inlet ports 194 and 198, respectively (see 
FIG. 3), provide ?uid communication to the cavities 182, 
186 as Will be described beloW. The body portion 162 further 
includes a top surface 202 having elongated apertures 206 
communicating betWeen the top surface 202 and the upper 
cavity 182. The body portion 162 also includes a bottom 
surface 210 having elongated apertures 214 that are prefer 
ably substantially identical to the apertures 206 and that 
communicate betWeen the bottom surface 210 and the loWer 
cavity 186. The body portion 162 has an overall Width W 
(see FIG. 7). 
[0038] Vacuum from a vacuum generator 218 (see FIG. 1) 
is applied to the body portion 162 through separate supply 
hoses 222 and 223. The upper supply hose 222 provides 
vacuum to the upper cavity 182 through the upper inlet port 
194. The loWer supply hose 223 provides vacuum to the 
loWer cavity 186 through the loWer inlet port 198. Of course, 
tWo separate vacuum generators could be used. 

[0039] The elongated apertures 206, 214 supply vacuum 
to the respective top and bottom surfaces 202, 210 over a 
Working Width W‘ (see FIG. 7). The Working Width W‘ of 
vacuum at the top and bottom surfaces 202, 210 is adjustable 
to accommodate the Width of the bags 150 being used. In one 
embodiment, as shoWn in FIG. 7, a Working Width adjust 
ment mechanism 226 is used to selectively block and 
unblock all or portions of some of the apertures 206, 214. To 
accomplish this, a pair of slide plates 230 (only the top slide 
plate is shoWn in FIG. 7) is moved to block and unblock the 
apertures, 206, 214. The slide plates 230 can be actuated 
manually or automatically. 

[0040] The drive roller 166 is spaced from one end of the 
body portion 162, preferably in the rearWard direction, and 
is supported for rotation betWeen the side supports 180. A 
drive device 234 drives the drive roller 166. In one embodi 
ment, the drive device 234 is an electric motor, and more 
preferably an electric motor that is programmed to actuate 
the drive roller 166 through a predetermined number of 
revolutions in either direction as Will be described beloW. 
Alternatively, a standard electric motor could be used in 
conjunction With a sensing device (not shoWn) such as an 
optical sensor, a limit sWitch, or the like. 

[0041] The folloWer roller 170 is spaced from the end of 
the body portion 162 opposite the drive roller 166, and is 
also supported for rotation betWeen the side supports 180. 
The folloWer roller 170 preferably includes a cavity 238 that 
communicates With apertures 242 formed in the surface of 
the folloWer roller 170. Avacuum is applied to the folloWer 

Feb. 27, 2003 

roller 170 as shoWn schematically in FIG. 7. The vacuum 
generator 218 or a separate vacuum generator (not shoWn) is 
used to supply vacuum to the folloWer roller 170. It should 
be understood, hoWever, that the folloWer roller 170 need 
not be con?gured to provide vacuum. 

[0042] The endless conveyor belt 178 encircles the rollers 
166, 170 such that there is alWays a portion of the conveyor 
belt 178 engaging both the top surface 202 and the bottom 
surface 210. The tensioner rollers 174 are supported for 
rotation betWeen the side supports 180 as shoWn in FIG. 3, 
and at least one of the tensioner rollers 174 is movable to 
adjust the tension in the conveyor belt 178 as is understood. 
Of course other arrangements can be used to adjust the 
tension of the conveyor belt 178. 

[0043] As seen in FIG. 7, the conveyor belt 178 includes 
a plurality of transverse apertures 246 that provide commu 
nication betWeen the outer surface of the conveyor belt 178 
and the respective top and bottom surfaces 202, 210 so that 
the vacuum supplied from the vacuum generator 218 to the 
body portion 162 can communicate With the outer surface of 
the conveyor belt 178. In the illustrated embodiment, each 
transverse aperture 246 communicates With tWo apertures 
206 When adjacent the top surface 202 and tWo apertures 214 
When adjacent the bottom surface 210. The transverse aper 
tures 246 also communicate With the apertures 242 in the 
folloWer roller 170 so that a vacuum is also applied to the 
outer surface of the conveyor belt 178 as the conveyor belt 
178 passes over the folloWer roller 170. 

[0044] Although it is preferable to use vacuum, the con 
veyor table 160 need not be con?gured to supply vacuum to 
the conveyor belt 178. Rather, the conveyor table 160 could 
use other suitable techniques, such as static attraction, to 
engage and manipulate the bags 150 in the manner discussed 
beloW. 

[0045] The conveyor table 160 is pivotable about the aXis 
of rotation of the drive roller 166 betWeen a ?rst, substan 
tially horiZontal position PH (as shoWn in solid lines in 
FIGS. 1 and 3), and a second, inclined position PI (as shoWn 
in phantom lines in FIGS. 1 and 3). The purpose of this 
movement Will be described beloW. A drive device 250 (see 
FIG. 1) is connected via linkage members 254 to one or both 
of the side supports 180 adjacent the folloWer roller 170 as 
shoWn. Activation of the drive device 250 moves the linkage 
members 254 to move the conveyor table 160 betWeen the 
?rst and second positions PH, PI. Of course, other methods 
of moving the conveyor table 160 betWeen the ?rst and 
second positions, such as the use of actuators, rack and 
pinion systems, and the like, are also contemplated. 

[0046] As best seen in FIGS. 1 and 3, the bag conveyor 
assembly 146 also includes a bag holder or cartridge tray 
assembly 258 underneath the conveyor table 160 for holding 
a stack of bags 150. A bag tray 262 is supported by the 
support legs 158 and receives a stack of bags 150 Which are 
positioned betWeen guide Walls 266 (only tWo are shoWn in 
FIGS. 1 and 3). To facilitate replacing the stack of bags 150 
in the bag tray 262, the bag tray 262 is preferably mounted 
on rollers 270 (see FIG. 3) and can be rolled out from 
underneath the conveyor table 160. 

[0047] As best seen in FIG. 3, a lifting plate 274 inside the 
bag tray 262 is connected to a lifting mechanism 278 that is 
?Xed to one of the support legs 158. The lifting mechanism 












