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1 Claims. (Cl. 214-6) 

ABSTRACT OF THE DESCLOSURE 
This automatic filled-bag-stacking palletizer automati 

cally receives filled bags from a bag feeding conveyor 
coupled thereto and deposits and stacks the filled bags 
on a turntable in one of a number of predetermined 
patterns in successive tiers of three, four or five bag 
patterns. When the pallet has been fully loaded, a pallet 
dispenser then automatically pushes an empty pallet onto 
the turntable while causing the empty paillet to simul 
taneously ejected the loaded pallet onto the loaded pallet 
receiver. The stacking conveyor is also mounted on an 
elevator which raises and lowers it to different levels of 
Stacking. 

During the stacking operation, the stacking conveyor 
is automatically shifted relatively to the turntable both 
horizontally by laterally reciprocating the carriage on 
which the stacking conveyor is mounted and vertically by 
the elevator into successive parallel positions in timed 
relationship with the rotation of the turntable step-by-step 
through 90-degree intervals. The elevator is optionally 
provided with means for reciprocating the stacking con 
veyor longitudinally to extend and retract the stacking 
conveyor in order to stack the bags in an oblong pattern 
upon an oblong pallet when it is desired to use an oblong 
pallet. 
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In the accompanying drawings: 
FIGURE 1 is a diagrammatic top plan view of an auto 

matic filled-bag palletizer, according to the invention, with 
the hydraulic piping omitted for simplication, after having 
stacked bags to an odd-numbered tier of a stack of bags 
in a four-bag pattern; 
FIGURE 2 is a top plan view of a pallet loaded to an 

even-numbered tier of a four-bag pattern; 
FIGURES 3 and 4 are top plan views of pallets loaded 

with bags stacked to even-numbered tiers of three-bag 
and five-bag patterns, respectively; 
FIGURE 5 is a vertical section, mainly in side eleva 

tion, of the feeding, stacking and turntable units, taken 
along the line 5-5 in FIGURE 1; 
FIGURE 6 is a diagrammatic front elevation of the 

automatic bag palletizer shown in FIGURE 1, looking 
in the direction of the arrows 6-6 therein; 
FIGURE 7 is a side elevation, partly broken away, 

of the elevating stacking conveyor carriage with the 
stacking conveyor shown in its lowermost position in 
dotted lines upon a larger scale than is shown in the 
central portion of FIGURE 5; 
FIGURE 8 is a rear elevation of the stacking conveyor 

carriage shown in FIGURE 7, with the stacking conveyor 
shown in dotted lines; 
FIGURE 9 is a side elevation of the boom conveyor, 

with the housing thereof removed, as shown in dotted 
lines in FIGURE 7, with the adjacent portions of the 
carriage shown in dotted lines; FIGURE 10 is a top plan view of the stacking conveyor 
shown in FIGURE 9; 
FIGURES 11 and 12 are rear and front elevations look 

ing in the direction of the arrows 11—11 and 12—12 
respectively in FIGURE 9; 
FIGURE 13 is a top plan view of the turntable unit 

which carries the pallets and receives the filed bags from 
the stacking conveyor; 
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FIGURE 14 is a front elevation of the turntable units, 

looking in the direction of the arrows 14-14 in FIG 
URE 13; 
FIGURE 15 is a fragmentary side elevation of a 

Spring-mounted yielding roller; 
FIGURE 16 is a vertical section taken along the line 

16-16 in FIGURE 15; 
FIGURE 17 is a side elevation, partly in section, of 

the pallet ejector in the pallet dispenser of FIGURES 1 
and 6, with the central portion omitted to conserve space 
and enable a showing of the parts on a large scale; 
FIGURE 18 is a top plan view of the pallet ejector 

shown in FIGURE 17; 
FIGURE 19 is a cross-section, upon an enlarged scale, 

taken along the line 19-19 in FIGURE 17; and 
FIGURE 20 is a diagrammatic view of the hydraulic 

circuit for the automatic bag palletizer with the valve 
actuating solenoids and electric pump-driving motor. 

General arrangement 
Briefly summarized (FIGURES 1 and 6), the auto 

matic filled bag palletizer, generally designated 20, of 
the present invention includes a bag feeding conveyor 22 
which receives the filled bags B from a fixed filling sta 
tion 24, such as from a bag filling machine, and delivers 
them bag by bag to the inlet end of a stacking conveyor 
26 coupled therewith. The stacking conveyor 26 conveys 
and flattens the filled bags and drops them one-by-one 
upon a turntable unit 28 which rotates in timed rela 
tionship therewith after the stacking conveyor 26 has 
moved step-by-step horizontally and vertically, as indicated 
by its dotted line positions in FIGURES 1 and 6. The bags 
B are deposited upon empty pallets P from a pallet 
dispenser 30 which also operated in timed relationship 
to the previously-mentioned units 26 and 28 and which at 
thes ame time causes the feeding of each empty pallet P 
to eject a loaded and stacked pallet S with its load of 
bags B onto a loaded pallet receiver 32, whence the 
loaded stacked pallets S are removed by conventional 
fork-lift trucks, one of which is indicated diagram 
matically at T, and conveyed either to fransport vehicles 
(not shown) or to storage places in a warehouse. 
The filled bags B are also flattened while being conveyed 

within the stacking conveyor 26, so that as many as 
eight tiers of bags B may be accommodated on a single 
pallet P without toppling, and, furthermore, so that loaded 
stacked pallets S may in turn be stacked one upon another 
within the warehouse, thereby conserving storage space 
and reducing the cost of storage. In the warehouse, as 
many as four loaded stacked six-tier pallets can be placed 
on top of one another up to an overall height of 16 feet 
by a sufficiently high loading forklift truck. The hydraulic 
pressure fluid by which the various units are actuated is 
supplied from a hydraulic power unit, generally designated 
34. In the central portion of FIGURE 1, the order of 
stacking of the bags B is indicated by their numbers B-1, 
B-2, B-3 and B-4. It will be observed from FIGURES 1 
to 4 inclusive that the bags B are stacked in different 
sequences in even-numbered and odd-numbered tiers so 
that the bags of one tier overlap the junctions of bags of 
adjacent tiers in order to prevent slippage and consequent 
toppling. Bag-feeding conveyor 
The bag-feeding conveyor 22 (FIGURE 5) is movably 

mounted upon a platform 40 which in turn is mounted 
on the floor 42 of the building in which the stacking and 
palletizing operations are taking place. The bag-feeding 
conveyor 22 includes a step-ladder-shaped A frame 44 on 
the bottom of which are mounted swivel casters 46 and 
on the top of which a lower pivot bearing 48 is mounted. 
The latter through a pivot shaft 50 cooperates with an 
upper pivot bearing 52 mounted on the bottom of the 
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upper end of the feeding conveyor housing 54. Mounted 
upon and journaled in the housing 54 at opposite lower 
corners thereof are idler and drive pulleys 56 and 58 
respectively carrying a conveyor belt 60 of flexible mate 
rial, such as rubber. The upper and lower courses of the 
conveyor belt 60 are supported by idler rollers 62 and 64 
respectively. The drive pulley 58 is driven by a belt. 66 
from a motive pulley 68 driven by a rotary hydraulic 
motor 70. Pivoted at 69 to the opposite side walls of the 
housing 54 are swinging bag guide plates 71 connected to 
adjustment rods 73 slidable in spacedly-drilled guide sleeve 
75 welded to the side walls of the housing 54 and adapted 
to receive angle-locking pins 77. Secured as by welding 
to and depending from the housing 54 at its lower forward 
corner beneath the drive pulley 58 is an upper pivot 
bracket 72 which is drilled centrally to receive a pivot 
pin 74. 

Palletizing stacking conveyor 
The pivot pin 74 extends downwardly through one of a 

series of longitudinally-spaced holes 80 in a bearing plate 
8i mounted on a lower pivot bracket 82 projecting rear 
wardly from the lower rearward corner of the supporting 
frame 84 (FIGURES 9 and 10) of a bag-depositing boom 
conveyor, generally designated 86, forming a part of 
the stacking conveyor 26. As previously stated, the boom 
conveyor 86 is raised and lowered in order to perform 
its function of depositing the filled bags B upon the 
turntable unit 28, and, for rectangular or oblong pallets, 
also reciprocates longitudinally, as in stacking bags in 
the five-bag pattern of FIGURE 4. As a consequence, as 
explained more fully below in the descritpion of the 
operation of the invention, the frame 44 of the bag 
feeding conveyor 22 is moved back and forth as well 
as rotated through a partial revolution in response to 
the motions of the boom conveyor 86. The latter also 
tilts the housing 54 around the pivot shaft 50 as it rises 
and falls, thereby maintaining the lower forward end 
of the feeding conveyor 22 constantly in close proximity 
to the rearward end of the boom conveyor 86. The sup 
porting frame 84 includes parallel longitudinal inverted 
T-members 87 composed of angle bars secured back 
to back and upon which it rests (FIGURE 11). 

Deferring for the moment the detailed description of 
the boom conveyor 86, it will be observed from FIG 
URES 5, 7 and 8 that the boom conveyor 86 is sup 
ported and moved upward and downward as well as 
forward and rearward upon a tower-like carriage 88 
which in turn is mounted for lateral horizontal travel upon 
parallel channel V-tracks 90 mounted on and secured 
to the floor 42. For this purpose, the bottom of the 
frame 92 carries grooved wheels 94 which ride on and 
move laterally along the tracks 90. The tracks 90 are 
interconnected at their opposite ends and intermediately 
by cross members 96. The cross members 96 at their mid 
points are interconnected by a channel member 98 (FIG 
URE 7). 
Mounted on the channel member 98 is a cylinder 100 

of a reciprocatory hydraulic carriage motor 162 con 
taining the piston head (not shown) of a piston 104. 
The piston 104 carries a clevis 106 pivoted at 108 to 
a depending bracket 110 which in turn is secured to 
the under side of the bottom of the frame 92 of the 
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carriage 88. As a consequence, admission of pressure . 
fluid alternately to one end of the cylinder 100 and its 
release from the opposite end causes the piston 104 and 
consequently the carriage 88 to move back and forth 
laterally relatively to the tracks 90. Secured to the tracks 
90 (FIGURE 7) are upstanding brackets 112 carrying 
holddown rollers 114 engaging holddown roller tracks 116 
secured to the base of the frame 92 (FIGURE 8). These 
holddown rollers 114, as their name indicates, hold down 
the carriage 88 and prevent it from jumping its tracks 
90 as it moves to and fro along them. 
The frame 92 of the carriage 88 includes four in 

wardly-facing vertical channel guide posts 116 (FIG 
URES 7 and 8), opposite pairs being interconnected by 

65 

70 

75 

4 
longitudinal cross members. 118. Bolted to the right-hand 
pair of cross members 118, looking from the rear in 
FIGURE 7, is the cylinder 120 of a vertical recipro 
catory hydraulic lift motor 122, the piston 124 of which 
(FIGURE 7) is pivoted at 126 to a cross bar 128, the 
opposite ends of which are welded or otherwise Secured 
to vertical channel slides 129 which are slidable in the 
right-hand pair of channel guide posts 116. Midway be: 
tween the left-hand pair of posts 116 there is mounted 
the cylinder 130 of a vertical reciprocatory hydraulic 
motor 132, the lower end of which is pivotally mounted 
at 134 on the frame 92. The hydraulic motor 132 is, ex 
cept for this pivotal self-aligning mounting of the lower 
end of its cylinder 130, otherwise of the same construc 
tion and has the same connections as the hydraulic motor 
122, and its piston (not shown) corresponding to the 
piston 124, is similarly pivoted to a cross bar (not shown) 
similar to the cross bar 128, similarly secured to vertical 
channel slides like the slides 129 but which are slidable in 
the left-hand pair of channel guide posts 116. 

Each of the cross bars 128 carries two pairs of Spaced 
depending ears 136 between each of which is rotatably 
mounted a sprocket 138. Trained over each sprocket 138 
is a sprocket chain 140, the outer end of which is an 
chored to one of the uppermost cross members 118. The 
opposite ends of the sprocket chains 140 are anchored to 
a vertically-movable elevator frame 142 (FIGURE 8) 
which is likewise guided for vertical motion between the 
vertical channel posts 116. As a consequence, when hy 
draulic pressure fluid is admitted to the lower ends of the 
cylinders 122 and 132, and discharged from the upper 
ends thereof, the pistons 124, cross bars 128 and Sprockets 
138 are pushed upward, thereby pulling the Sprockets 
chains 140 upward and moving the elevator frame 142 
upward, guided by the channel slides 129 within the 
channel posts 116. By this arrangement, the elevator frame 
142 is made to rise higher than the posts 116, and twice 
the length of stroke of the pistons 124. 

Boom conveyor 
Longitudinally slidably mounted upon the elevator 

frame 142 for forward and rearward motion relatively 
thereto are the inverted T-members 87 of the Supporting 
frame 84 of the bag-depositing boom conveyor 86, which 
has an enclosing housing 144 composed of top, bottom 
and side plates (FIGURE 5). Such motion is brought 
about by a horizontal reciprocatory hydraulic boom con 
veyor motor 146 (FIGURES 9 and 10), the rearward end 
of the cylinder of which is pivotally mounted at 148 on 
the elevator frame 142, whereas the forward end of the 
piston thereof is pivotally connected at 150 to the bot 
tom of the boom conveyor housing 144. By supplying hy 
draulic pressure fluid to one end of the hydraulic motor 
146 and discharging it from the other end, the boom 
conveyor 86 may be caused to move longitudinally for 
ward and rearward relatively to the elevator frame 142. 
This longitudinal motion, however, is ordinarily inactive 
when the machine 20 is stacking bags B in a square pat 
tern upon a square pallet, as in FIGURES 1 to 3 in 
clusive, and is brought into play when stacking an ob 
long pattern of bags upon an oblong pallet, such as the 
five-bag pattern shown in FIGURE 4. 
The support frame 84 of the boom conveyor 86 con 

sists of an elongated open-centered cage-like framework of 
steel angle members and channel members, including the 
parallel inverted T-members 87, and has a longitudinally 
elongated opening 152 in the forward lower end thereof 
(FIGURE 9) for the ejection of the bags B upon the 
pallet P. Also mounted forwardly and rearwardly of the 
opening 152 are two laterally-extending longitudinally 
Spaced facing channel guide members 154 which slidably 
Support the bag release gates described below. 

Rotatably mounted on the rearward end of the boom 
conveyor Supporting frame 84 is a lower conveyor belt 
drive shaft 156 carrying a lower conveyor belt drive pull 
ley 157 and a rearward driving drum 158 over which is 











3,381,828 
3 

a bag-stacking conveyor elevator mounted on said 
carriage for motion upward and downward rela 
tively thereto, 

a bag-depositing conveyor mounted on said ele 
vator at right angles to said guideway and hav 
ing a bag outlet, 

a pallet-receiving turntable mounted for rotation in a 
Substantially fixed location at a substantially constant 
level and disposed beneath said outlet of said bag 
depositing conveyor in bag-receiving relationship 
therewith, 

power-operated means for reciprocating said carriage 
to and fro along said guideway laterally of said bag 
depositing conveyor, 

power-operated means for moving said bag-stacking 
conveyor elevator upward relatively to said carriage, 

power-operated means for rotating said turntable to 
bring successive sectors thereof into registry with 
said outlet, 

and a prime mover for actuating said means. 
2. A filled-bag palletizer, according to claim 1, wherein 

said carriage-reciprocating means includes a hydraulic 
cylinder with a reciprocatory piston operatively connected 
to said carriage for reciprocation thereof relatively to said 
guideway and wherein said prime mover includes a motor 
driven hydraulic pump hydraulically connected to said 
cylinder for hydraulic actuation of said piston. 

3. A filled-bag palletizer, according to claim 1, wherein 
Said bag-depositing conveyor includes an elongated frame 
disposed substantially horizontally on said elevator and a 
Substantially horizontal bag-depositing endless conveyor 
belt mounted longitudinally on said frame. 

4. A filled-bag palletizer, according to claim 1, wherein 
there is provided a bag-feeding conveyor having an outlet 
coupled to said bag-depositing conveyor and movable 
laterally to and fro with said carriage and stacking con 
veyor. 

5. A filled-bag palletizer, according to claim 3, wherein 
Said bag-depositing conveyor includes adjustable bag 
guides disposed longitudinally of said frame in spaced 
parallel relationship relatively thereto and movably 
mounted within said frame on opposite sides of said lower 
endless conveyor belt, and also includes means for mov 
ing said bag guides toward and away from one another 
whereby to vary the separation thereof. 

6. A filled-bag palletizer, according to claim 1, wherein 
Said elevator includes an elongated longitudinal rectilinear 
guide structure mounted for upward and downward travel 
therewith, wherein said bag-depositing conveyor is mov 
ably mounted on said guide structure for longitudinal 
travel relatively to said elevator toward and away from 
Said turntable, and wherein power-operated means is 
mounted on said elevator and operatively connected to 
Said bag-depositing conveyor for effecting longitudinal 
travel thereof relatively to said guide structure. 

7. A filled-bag palletizer, according to claim 1, wherein 
an empty-pallet dispenser is disposed in a fixed location 
adjacent said fixed location of said turntable with a 
pallet-supporting surface disposed at substantially the 
Same level as the top surface of said turntable and has 
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4. 
means thereon for storing a stack of empty pallets and 
also has a power-operated empty-pallet ejector disposed 
beneath said pallet-storing means and movable toward 
and away from said turntable in pallet-supplying rela 
tionship therewith. 

8. A filled-bag palletizer, according to claim 7, wherein 
said turntable has a diametral passageway disposed be 
neath the top surface thereof, wherein said empty-pallet 
dispenser includes a fluid-pressure cylinder disposed be 
neath said empty pallet-storing means in alignment with 
Said passageway in one position of rotation of said turn 
table and having a reciprocable piston with a wheel ro 
tatably mounted on the outer end thereof, wherein said 
pallet-storing means has a guideway disposed parallel to 
Said cylinder with a tilting pallet pusher slidable there 
along, and wherein an elongated flexible motion-trans 
Initting member is anchored at one end to said pallet 
storing means and extends over said wheel to a connec 
tion with said pallet pusher. 

9. A filled-bag palletizer, according to claim 4, wherein 
Said bag-feeding conveyor has its forward end portion 
pivoted to said bag-depositing conveyor and has its rear 
Ward end portion swingable in response to the motion of 
said carriage and bag-depositing conveyor. 

10. A filled-bag palletizer, according to claim 9, where 
in an upstanding supporting structure is pivotally con 
nected to the rearward end portion of said bag-feeding 
conveyor and has caster wheels thereon permitting free 
sliding and Swinging motion thereof in response to the 
lateral reciprocation of said carriage and the upward and 
downward motion of said bag-depositing conveyor. 

11. A filled-bag palletizer, according to claim 6, where 
in there is provided a bag-feeding conveyor having an 
outlet disposed adjacent the inlet of said bag-depositing 
conveyor and having its forward portion pivotally coupled 
to said bag-depositing conveyor, and wherein an upstand 
ing Supporting structure is pivotally connected to the rear 
Ward end portion of said bag-feeding conveyor and has 
caster wheels thereon permitting free sliding and swing 
ing motion thereof in response to the lateral reciproca 
tion of Said carriage and the upward and downward mo 
tion and longitudinal travel of said bag-depositing con 
veyor. 
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