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OBJECT LOADING DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to an object loading device 
for loading objects into a container. 

Referring to FIG. 120, a conventional object loading 
system 10 for loading objects into a container has an object 
conveyor 2 for conveying objects 1 toward a frame-shaped 
hopper 3 in an object conveying direction indicated by arrow 
6. Hopper 3 is located at a forward end of object conveyor 
2. A container conveyor 5 conveys containers 4 to a position 
underneath hopper 3. Container conveyor 5 passes below 
hopper 3. Container conveyor 5 conveys containers 4 in a 
container conveying direction indicated by arrow 7. The 
container conveying direction is substantially perpendicular 
to the object conveying direction. Each container 4 is formed 
in the shape of a box having continuous side walls with a 
bottom plate and an open top. 
The process of loading objects into container 4 begins by 

conveying container 4 to a position underneath hopper 3 on 
container conveyor 5. Objects 1 are conveyed toward hopper 
3 by object conveyor 2. 

Referring now to FIG. 12b, at the forward end of object 
conveyor 2, objects 1 fall off of object conveyor 2, traveling 
directly through hopper 3. 

Referring now to FIG. 120, objects 1 fall onto a bottom 
plate 8 of contain: 4. 

Referring to FIG. 124 upon completion of loading objects 
1 into container 4, container conveyor 5 moves container 4, 
which now contains objects 1, to an arearemote from hopper 
3 while bringing a new container 4 to the position under 
neath hopper 3, thereby preparing new container 4 fa‘ a next 
cycle of object 1 loading. 

In the above described process of conventional object 
loading system 10, objects 1 fall directly from object con 
veyor 2 onto bottom plate 8 through hopper 3. Objects 1 are 
discharged from object conveyor 2 by the conveying motion 
of object conveyor 2. Objects 1 fall a long distance from a 
conveying surface of object conveyor 2 to the bcttom plate 
of container 4. For these reasons, objects I tend to crash onto 
the bottom plate of container 4 or other objects 1 already 
placed thereon. Such an impact often causes damage to 
objects 1, such as, for example, dents and tears in cases 
whereobject lis aboxoracarton, andbreakageincases 
where objea 1 is a bottle or other glass or plastic container. 

OBJECTS AND SUMIMARY OF THE 
INVENTION 

It is an object of the present invention to provide an object 
loading device which overcomes the problems of the prior 
art. 

It is a further object of the present invention to provide an 
object loading device which is capable of lowu'ing objects 
slowly onto the bottom plate of a container, thereby pro 
tecting the objects from damage and breakage. 

It is another object of the present invention to provide an 
object loading device with cushioned surfaces which reduce 
the force of impact of objects which are to loaded 

Brie?y stated, an object loading device includes an object 
conveyor for conveying objects to a hopper at one end of the 
object conveyor. A container conveyor conveys containers to 
a position underneath the hopper. Objects are discharged 
from the end of the object conveyor onto closed shutters in 
the hopper. A bottom plate elevator lifts the bottom plate of 
a container under the hopper to an upper position. The 
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shutters slide open and the objects gently drop onto the 
elevated bottom plate of the container. The shutters are then 
closed and bottom plate elevator lowers the bottom plate to 
the bottom end of the container. The container conveyor then 
moves the container with the objects away from the position 
underneath the hopper. A fln'ther embodiment includes pad 
ded buffer rollers between which objects pass on their way 
to the container. 

According to an embodiment of the present invention, 
there is provided, an object loading device for loading 
objects into containers with an open top, comprising: an 
object conveyor, a hopper at an end of the object conveyor, 
the hopper receiving objects conveyed by the object 
conveyor, at least one ?ap movably mounted on a bottom 
portion of the hopper, the ?ap being moveable between a 
closed position and an open position to selectively hold and 
release the objects in the hopper, respectively and means for 
positioning a container below the hopper to receive the 
objects. 

According to another embodiment of the present 
invention, there is provided, an object loading device for 
loading objects into a container having an open top, com 
prising: an object conveyor, a hopper mounted at an end of 
the object conveyor, the hopper receiving objects conveyed 
by the object conveyor, a ?rst roller and a second roller 
rotatably supported along a bottom of the hopper, the ?rst 
roller and the second roller having a cushioning material on 
exterior surfaces of the ?rst and the second rollers, a distance 
between the ?rst and second rollers being large enough for 
the objects to pass between them and a container conveyor. 

According to another embodiment of the present 
invention, there is provided, an object loading device for 
loading objects into containers having a moveable bottom 
plate and an open top, comprising: an object conveyor, a 
hopper mounted at a forward end of the object conveyor, the 
hopper receiving objects conveyed by the object conveyor, 
a container conveyor, means for holding a contains on the 
OOl'lt?il‘l?' conveyor in a receiving position aligned below the 
hopper and a lifting mechanism which lifts the moveable 
bottom plate toward the hopper when the container is in the 
position aligned below the hopper. 

According to another embodiment of the present 
invention, there is provided, a method of loading objects into 
a container comprising the steps of: transporting the objects 
to a hopper, retaining the objects in the hopper, positioning 
the containa' underneath the hopper, raising a bottom plate 
of the container toward a raised position underneath the 
hopper, releasing the objects through an opening on the 
bottom of the hopper onto the bottom plate in its raised 
position, lowering the bottom plate back down to a bottom 
of the container. 

According to still another at of the present 
invention, there is provided, a method of loading objects into 
a container comprising the steps of: positioning the con 
tainer underneath a hopper, raising a bottom plate of the 
contain: toward the hopper, transporting objects to the 
hopper, transporting objects through cushioned rollers in the 
hopper and lowering the bottom plate to a bottom of the 
container. 
The invention according to one embodiment discloses an 

object dumping system for dumping objects into a box 
shaped container with an open top, the object dumping 
system includes an object conveying means for conveying 
the aforementioned objects. Ahopper at the end of the object 
conveying means receives the objects dumped from the 
object conveying means. Shutters at the bottom of the 
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hopper are opened and closed during the cycle. A contains 
conveying means conveys the containers to a position 
aligned underneath the hopper. 
The invention according to another embodiment discloses 

an object dumping system for dumping objects into a 
box-shaped container with an open top. The object dumping 
system has an object conveying means for conveying the 
aforementioned objects. A hopper at the end of the object 
conveying means receives objects dumped from the object 
conveying means. A ?rst buffer rotor having a cushioned 
bu?‘er portion therearound is rotatably supported at the inner 
bottom of the hopper, at a location near the end of the object 
conveying means. First bu?er rotor extends parallel to the 
end of the object conveying means. A second bu?’s rotor 
also having a cushioned butter portion therearound is rotat 
ably supptrted at me inner bottom of the hopps, at a 
distance from the ?rst buffs rotor su?icient to permit the 
objects to pass therebetween. A container conveying means 
conveys the aforementioned containers to a position under 
neath the hopper for receiving the objects which pass 
between the ?rst and second bu?’er rotors. 
The invention accsding to another embodiment includes 

a container with a bottom plate that moves upward to receive 
the objects without the objects falling a substantial distance 
when the container is at a loading position. Upon completion 
of loading, the bottom plate moves downward into position 
in the contains, lowering the objects into the container 
without dropping them. The contains is moved away from 
the loading position by a container conveyor, while a new 
container is moved into the loading position. 

According to an embodiment of the invention, objects 
discharged from an object conveying means ?rst fall a short 
distance upon shuttss at the bottom of a hopps. The 
shutters are gently opened and the objects fall a short 
distance into a container. In this manner the objects are 
protected from physical damage because the impact of a 
direct discharge from the conveying means to the contains 
is reduced. 
According to another embodiment of the invention, 

objects discharged from an object conveying means contact 
?rst and second buifer rotors. A cushioned exterior of the 
butter rotors reduces the impact of the objects onto the butter 
rotors. The objects then fall a short distance from the bu?‘s 
rotorsintoacontainslnthismannertheobjectsare 
prctected?'omphysicaldamagebecausetheimpactcfa 
direct discharge from the conveying means to the contains 
is reduced. 
According to another embodiment of the invention, a 

bottom plate of a container conveyed to the position under 
neathahopperisraisedbyanelevating means. Objeasin 
the hopps at the end of the object conveying means are 
released onto the bottom plate of the container. The drop 
distance of the objects from the hopper to the bottom plate 
of the container is greatly reduced because the bottom plate 
israiscd'I‘heobjectsareproteded?'omdamagebemuseme 
reduced distance lowers the force of impact on the objects 
hitting the bottom plate of the container. Afts all objects are 
loaded onto the bottom plate, the bottom plate is lowered 
into the container and the container is transported away from 
the hopps. 
The above, and oths objects, features and advantages of 

the present invention will become apparent from the fol 
lowing description read in conjunction with the accompa 
nying drawings in which like reference numerals designate 
the same elements. 

BRIEF EXPLANATION OF DRAWINGS 
FIG. 1a shows an object loading device according to an 

embodiment of the invention at the beginning of a loading 
cycle. 
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4 
FIG. 1b shows the object loading device of FIG. 1a with 

the objects loaded in the hopps. 
FIG. 1c shows the object loading device of FIG. 1a with 

the shutters partially opened. 
FIG. 1d shows the object loading device of FIG. 1a with 

the shuttss fully open and objects on the bottom plate of 
container. 

FIG. 1e shows the object loading device of FIG. 1a with 
the bottom plate of the container being lowered with objects 
in the container. 

FIG. 1]‘ shows the object loading device of FIG. 1a with 
the bottom plate of the container at the bottom of the 
container. 

FIG. 13 shows the object loading device of FIG. in with 
the objects in the container and the shutters closed. 

FIG. 1h shows the object loading device of FIG. 1a with 
the contains holding the objects just loaded being conveyed 
away and a new contains being conveyed underneath the 
hopper ready for another load of objects. 

FIG. 2 is a sectional view of the object loading device of 
FIG. 1a showing the end of the object conveying means with 
the hopper. 

FIG. 3 is a front view of the object loading device of FIG. 
1a. 
FIG.4isatopviewofthesectionalviewofFIG.2 
FIG. 5 is a front view of a contains conveyor of the object 

loading device of FIG. In for conveying containers. 
FIG. 6 is a top view of said container conveyor. 
FIG. ‘I is a top view of a contains. 
FIG. 8 is a front view of the contains of FIG. 7. 
FIG. 9 is a sectional view of the contains of FIG. '7 taken 

along the line X-X. 
FIG. lOisasectionalview ofanobjectloadingdevice 

according to another embodiment of the present invention. 
FIG. 11 is a top view of the objea loading device of FIG. 

10. 
FIG. 120 shows a conventional object loading system at 

the beginning of a loading cycle. 
FIG. 12b shows the object loading system of FIG. 120 

with objects falling from an objes conveyor directly into a 
contains. ‘ 

FIG. 12c shows the object loading system of FIG. 12:: 
with the objects loaded in the container. 

FIG. 12d shows the loading system of FIG. 12a with a 
contains conveying means removing a loaded contains 
from the conveyor and moving an empty contains toward 
the contains. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Referring to FIG. In, an object loading device 100 
includes a container conveyor 24, for conveying a container 
11 to a object loading position aligned undsneath a hopps 
23. Container conveyor 24 moves container 11 in a container 
conveying direction indicated an by arrow 105. An object 
conveyor 21 conveys objects A toward hopper 23. Object 
conveyor 21 discharges objects A into hopps 23. Objects A 
enter hopps 23 at substantially the same level as object 
conveyor 21, whereby objects A are not subjected to a 
substantial drop or fall. Object conveyor 21 conveys objects 
A in an object conveys direction indicated by arrow 106. 
Hopper 23 is located at a forward end of object conveyor 21. 

Hopper 23 includes shuttss 22 mounted along a bottom 
po11ion of hopper 23 for holding and releasing objects A. 
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Container conveyor 24 includes a bottom plate elevator 25 
for lifting a bottom plate 13 of container 11. Bottom plate 13 
is movable in a vertical direction ?om the bottom end of 
container 11 to the top end of container 11. 
To load objects A into container 11, container conveyor 24 

?rst moves container 11 to object loading position under 
neath hopper 23. Although container conveyor is shown as 
a belt, the preferred embodiment uses rollers having a space 
underneath hopper 23 which provides bottom plate elevator 
25, mounted below container conveyor 24, access to bottom 
plate 13 of container 11, which rests on top of container 
conveyor 24. 

Referring to FIG. 1b, bottom plate elevator 25 lifts bottom 
plate 13, of container 11, to a top end of container 11. 

Referring to FIG. 10, shutters 22 begin to open by sliding 
out ?om under the side panels of hopper 23. This sweeps 
objects A onto bottom plate 13. 

Referring to FIG. 1d, shutters 22 slide completely under 
the side panels of hopper 23. Objects A are blocked ?om 
traveling with the shutters by the side panels of hopper 23. 
When the shutters slide completely outside of hopper 23, the 
bottom of hopper 23 is open and all objects A are shifted to 
bottom plate 13. 

Referring to FIG. 1a, once objects A are on bottom plate 
13, bottom plate elevator 25 lowers bottom plate 13 to die 
bottom end of container 11. 

Referring to FIG. 1); bottom plate 13 is completely 
lowered to the bottom of container 11 with objects A. 

Refen-ing to FIG. 1g, once bottom plate 13 is completely 
lowa'ed, shutters 22 are slid back into place, ready to retain 
the next load of objects Afrom object conveyor 21 in hoppm' 
23 

Referring to FIG. 1):, container conveyor 24 moves con 
tainer 11 away from the position unda'neath hopper 23 and 
moves a new container 30 to the object loading position 
underneath hopper 23 in preparation for the next load of 
objects A. 

In a preferred embodiment of the invention, objects A 
begin loading into hoppu' 23 whether a‘ not containm- 11 has 
reached alignment below hopper 23. This permits substan 
tially continuous loading of objects Awithout waiting for the 
illustrated alignment of container 11 and hopper 23. 

Referring to FIG. 2, object conveyor 21 is a belt conveyor 
using an endless belt 34. A pair of conveyor ?ames 31 are 
mounted along the sides of endless belt 34. Rollers (not 
shown in FIG. 2) are rotatably supported between conveyor 
?ames 31 at the base end of the object conveying path. End 
rollers 32 and 33 are positioned near the forward end of the 
object conveying path. End rollers 32 and 33 are also 
rotatably supported between conveyor ?ames 31. 

Endless belt 34 wraps around the rollers at the base end 
of the object conveying path and around end rollers 32 and 
33. Endless belt 34 has a horizontal portion 34a and an 
inclined portion 34b. Inclined portion 34b extends between 
end rollers 32 and 33. Horizontal portion 34a extends ?om 
end roller 32 to the base end of the object conveying path. 
Conveyor ?ames 31 are supported by legs 35. Each 

conveyor ?ame 31 has a pair of guide plates 36 and a pair 
of supporting plates 37 both of which project upward along 
the sides of conveyor ?ame 31. Supporting plates 37 are 
closest to the forward end of the object conveying path. 
Hopper 23 is ?xedly connected to the ?out of supporting 
plates 37. 

Shutters 22, mounted at the bottom of hopper 23, include 
shutter plates 61 which face the bottom of hopper 23. Shutter 
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plates 61 are inclined downward in the object conveying 
direction. Each shutter plate 61 has L-shaped guide projec 
tions 62 and 63. Guide projection 62 project downward from 
the end of shutter plate 61 adjacent to conveyor 21. Guide 
projection 63 project upward ?om the other end of shutter 
plate 61. Each shutter plate 61 also includes a shutter plate 
cushion 64 made of a soft and pliable material, such as for 
example. a sponge or foam rubber, which is attached to an 
upper surface of shutter plate 61. 
A hopper ?ame 41 supports hopper 23. A pair of long 

frame portions 42 are mounted substantially perpendicular 
to the object conveying direction. Aplurality of legs 44 are 
attached to long ?ame portions 42. Each long ?ame portion 
42 of hopper ?ame 41 has guide rails 65 and 66 for 
respectively receiving guide projections 62 and 63 of cor 
responding shutter 22. Guide projections 62 and 63 are 
slidably ?tted in respective guide rails 65 and 66. 

Container conveyor 24 includes a pair of conveyor frame 
members 71 mounted parallel to each other and perpendicu 
lar to the object conveying direction. A pair of auxiliary 
frame members 74 are mounted on cross joints 72 below 
hopper 23. Cross joints 72 connect conveyor frame members 
71. Each auxiliary ?ame member 74 faces an inner surface 
of a corresponding conveyor ?ame member 71. A plurality 
of short rollers 78 are rotatably mounted between each 
auxiliary ?ame member 74 and the inner- surface of the 
corresponding conveyor ?ame member 71. Short rollers 78 
are arranged along the container conveying direction. 

Bottom plate elevator 25 includes an elevating board 101 
mounted between auxiliary frames 74 at the object receiving 
position. An elevator air cylinder 102, mounted under con 
veyor ?ame members 71, raises and lowers elevating board 
101 above and below the top surface of short rollers 78. 
When container 11 is positioned above bottom plate elevator 
25, the movement of elevating board 101 raises and lowers 
bottom plate 13. 

Referring to FIG. 3, long ?ame portions 42 of hopper 
?ame 41 are connected by a plurality of cross joints 43. The 
rectangular ?ame of hopper ?ame 41 is substantially par 
allel to horizontal portion 34a of endless belt 34. 
A pair of shutter air cylinders 67 are mounted on cross 

joints 43 at both lateral sides of hopper ?ame 41. Air 
cylinders 67 push or pull operation rods 68 to close or open 
shutters 22, respectively. 

Referring to FIG. 4, hoppa' 23 is U-shaped. Apair of side 
panels 51 extend parallel to both sides of conveyor 21. An 
end panel 52 faces the end of the object conveying path of 
conveyor 21. Of the two ends of each side panel 51, the end 
adjacent to conveym' 21 is attached to supporting plate 37, 
while the other end is attached to long ?ame portion 42 of 
hopper ?ame 41 by ?ttings 53. Ahopper cushion 54 covers 
the entire inner surface of side panels 51 and end panel 52. 
The lower end of each side panel 51 inclines downward in 
the direction objects A are conveyed. 

Objects A are transported ?om conveyor 21 through a 
chute 55 onto shutta's 22. Chute 55, mounted between side 
panels 51 of hoppm' 23, is inclined downward in the object 
conveying direction of objects A. 

Referring to FIG. 5, a box 75 is mounted under one end 
of container conveyor 24. Legs 76 and 77 support box 75 
and the portion near the other end of container conveyor 24, 
respectively. 

Aplurality of long rollers 79, arranged along the direction 
in which containers are conveyed, are rotatably mounted 
between conveyor ?ame members 71 where no auxiliary 
?ame members 74 are mounted between conveyor frame 
members 71 on container conveyor 24. 



H1747 
7 

A pulley 81 is rotatably mounted at each end of object 
conveyor 24. Running along the inner sm'face of corre 
sponding conveyor frame members 71, an endless V-belt 80 
is wrapped around pulleys 81. Endless V-belt 80 is also 
supported on a plurality of upper side guide pulleys 82 
disposed between short rollers 78 and long rollers 79. A 
tension pulley 83 below conveyor frame members 71 main 
tains a required tension on V-belt 80. Underside guide 
pulleys 84 support the return run of endless V-belt 80. Guide 
rollers 82 press the upper portion of V-belt 80 against the 
underside of rollers 78 and 79 so that rollers 78 and 79 rotate 
when V-belt 80 is revolved about pulleys 81. 
A motor 85, mounted in box 75, rotates one of pulleys 81. 

The rotation of pulley 81 causes V-belt 80 to revolve about 
pulleys 81. Movement of the upper run of V-belt 80 rotates 
rollers 78 and rollers 79. A container resting on top of 
rotating rollers 78 and 79 moves in the container conveying 
direction. 
A next container stopper 86 is located immediately behind 

the object receiving position of container conveyor 24, in the 
transport direction of containers 11. A next container air 
cylinder 87 raises and lowers next container stopper 86 
above and below the container conveying surface. Next 
container air cylinder 87 is attached to the undo-side of 
conveyor frame members 71. 
A downstream stopper 88 at the downstream side of 

(ahead of) the object receiving position stops the current 
containa 11 in the object receiving position. A downstream 
air cylindm' 89 raises and lowers downstream stopper 88 
above and below the container conveying surface. Down 
stream air cylinder 89 is attached through a connecting 
member to the underside of conveyor frame members 71. 
An upstream stopper 90 clamps the upstream end of the 

one of containas 11 positioned to receive the current load of 
objects. Upstream stopper 90 is rotatably supported by a 
shaft 92 on one of the cross joints 72 between a pair of 
supporting members 91. An upstream air cylinder 93 rotates 
upstream stopper 90 between an up position, above the 
container conveying surface, and a down position, below the 
containa' conveying surface. Upstream air cylinder 93 is 
also mounted on conveyor frame members 71. 
Aguiderail94 onanupperpartofeach conveyorframe 

member 71 guides the lateral sides of containers 11. First, 
second, and third detecting means 95a, 95b, and 950 are 
mounted immediately behind the object receiving position, 
at 81c downstream side of the object receiving position, and 
at the end of the container conveying path, respectively. 
Detectingmeans95a,95band95cmaybeofthesameor 
dilferent types. In the preferred embodiment detecting 
means 95a, 95b and 950 are re?edion type photo-sensors. 

Referring to FIG. 6, plate-shaped cross joints 72 and 
rod-shaped moss joints 73 are connected to hold conveyor 
framememba's 71rigidlyinpositionparalleltoeach other. 
Plate-shaped cross joints 72 are ai?xed between conveyor 
frame members 71 near the center of container conveyor 24. 
?rstandsecondauxiliaryframemembers?aremounted 
parallel to the conveying direction between conveyor frame 
members 71 alongside bottom plate elevator 25. Rod-shaped 
cross joints 73 are near the ends of conveyor 24, wha'e no 
auxiliary frame members are mounted between conveyor 
frame membu's 71. 
A ?rst set of short rollers 78 are rotatably mounted 

between one conveyor frame member 71 and its adjacent 
auxiliary frame member 74. Similarly, a second set of short 
rollers 78 are rotatably mounted between the otha' conveycr 
frame member 71 and its adjacent auxiliary frame member 
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74. Short rollers 78 support the edges of a container (not 
shown in FIG. 6) as it passes over bottom plate elevator 25. 
Both sets of short rollers 78 are preferably driven by contact 
with the upper run of a V-belt (not shown). 

Returning momentarily to FIG. 5, in order to drive both 
sets of short rollers 78, V-belt 80, shown in the ?gure, is 
preferably duplicated at the opposite side of container con 
veyor 74. 

Referring to FIG. 7, container 11 has a frame 12 and a 
bottom plate 13. Frame 12 is open at a top end and a bottom 
end. Bottom plate 13 is movable vertically within frame 12. 
Frame 12 includes a pair of side plates 14a and a pair of 

end plates 14b. Frame components 15 surround side plates 
14a and end plates 14b and connect them to each other. 
Frame components 15, side plates 14a, and end plates 14b 
form arectangular opening at the top end and the bottom end 
of frame 12. A rim cushion 16, made of a soft, pliable 
material such as, for example, a sponge or foam rubber, pads 
theinner surface atthe top end offrame 12.Abottomfranm 
17 for receiving bottom plate 13 is attached to the Iowa‘ part 
of each end plate 14b. 

FIG. 8 shows the exterior side of contains 11. 
Referring to FIG. 9, bottom plate 13 rests in frame 12 on 

bottom frame 17. Bottom plate 13 is free to move up and 
down within frame 12. Abottom cushion 18, made of a soft, 
pliable mata'ial such as, for example, a sponge or foam 
rubber, is attached to an upper surface of bottom plate 13. 
Fitting portions 19, which corresponds to bottom ?‘ames 17, 
are attached to the underside of bottom plate 13. 
Refening again to FIG. 5, the process of loading objects 

using object loading device 100 starts when ?rst deterring 
means 950, mounted ly behind the object receiv 
ing position, detects that a container 11 is being moved 
toward the object receiving position Actuation of down 
stream air cylinder 89 then causes downstream stopper 88 to 
project above the container conveying surface, preventing 
forward movement of container 11 from the object receiving 
position underneath hoppa' 23. When second detecting 
means 95b, at the downstream side of the object receiving 
position, detects the presence of container 11 at the objea 
receiving position (when the forward side of container 11 is 
flush against downstream stopper 88), upstream air cylinde 
93 acmates, rotating upstream stopper 90 to the up posih'on, 
above the container conveying surface, so that container 11 
is held at the object receiving position between downstream 
stoppa- 88 and upstream stopper 90. 
Aft: ?rst detecting means 95a, behind the object receiv 

ing position, detects that container 11 (the ?rst containa') has 
passed, and its location is clear, next container air cylinder 
87 is actuated to project next container stopper 86 above the 
container conveying surface. Next container stopper 86 
holds back a second container 30, following container 11. 
Second container 30 is prevented from abutting and int: 
fering with container 11 which is being held in the objea 
receiving position. 

Alter ?rst container 11 is scared at the object receiving 
position, elevator air cylinder 102 of bottom plate elevator 
25 raises elevating board 101. Elevating board 101 urges 
bottom plate 13 of container 11 upward until bottom plate 13 
is raised to a position near the top of container 11. 
Refening again to FIG. 2, conveyor 21 conveys and 

discharges objects A (not shown in FIG. 2) into hopper B. 
Objects A pass through chute 55 until they come to rest on 
shutters 22 that block the bottom of hopper 23. At that time, 
objects A are moved onto shutters 22 with a minimal drop 
impact, because they pass through inclined portion 34b of 
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conveyor 21 and inclined chute 55 before reaching shutters 
22, which are also inclined. Since hopper cushion 54 and 
shutter plate cushion 64 are respectively attached to the 
inner surface of hopper 23 and the upper surface of shutters 
22, the impact on objects A is further reduced by a buffer 
etfect of hopper cushion 54 and shutter plate cushion 64. 

Referring again to FIG. 3, when all of objects A to be 
loaded into container 11 are in position on shutters 22, 
shutter air cylinder 67 actuates opening the pair of shutters 
22. Objects A on shutters 22 fall a short distance onto bottom 
plate 13 of container 11, which has been raised to a position 
closely below the bottom surface of shutters 22. The impact 
of objects A falling onto bottom plate 13 or objects Awhich 
are already on bottom plate 13 is very small because of the 
short distance they fall. Therefore, the impact on objects A 
is greatly reduced compared to the prior art. 

After shutters 22 release objects A, elevator air cylinder 
102 of bottom plate elevator 25 is actuated to lower elevat 
ing board 101, thereby lowering bottom plate 13 to the 
bottom of container 11. 

Shutter air cylinder 67 actuates again to close shutters 22 
in preparation for the beginning of the next loading cycle. 

Referring to FIG. 5, upstream air cylinder 93 of container 
conveyor 24 rotates upstream stoppa' 90 to the down 
position, thereby moving it below the container conveying 
surface. Downstream air cylinder 89 and next container air 
cylinder 87 subsequently lower downstream stopper 88 and 
next container stopper 86 below the container conveying 
surface. Endless belt 80 moves ?rst container 11 down 
stream while second container 30 that is to be the next to 
receive a load of objects A is carried toward the object 
receiving position. 
As described above, objects A discharged from conveyor 

21 come to rest on shutters 22 at the bottom of hopper 23 so 
that objects A are released for a very short fall when shutters 
n are opened. Thus, according to the con?guration of the 

at, objects are gently loaded into container 11. 
Fbrthu'more, because bottom plate 13 of container 11, 
positioned below hopper 23, is raised by elevator air cylin 
der 102 to receive objects A, the drop of objects A from 
shutter 22 to bottom plate 13 of container 11 is short. 
Therefore, the impact of objects A on bottom plate 13 and/or 
with other objectsAthat are already on bottomplate 13 is 
reduced. Consequently, the invention protects objeas A 
from dents and tears, when objects A are boxes or otha 
paper and cardboard containers, and breakage when they are 
bottles or other glass and plastic containers. 

Although in the preferred embodiment, shutters 22 are 
shown as two shutters which laterally open or close. 'Ihe 
invention is not limited to that con?guration. Other 
con?gurations, such as a single shutter which opens and 
closes or four shutters which slide or rotate in four directions 
to drop objectsAinto thecenter ofcontainer llmayalsobe 
used. In addition, the shutters may be slidably, rotatably, or 
hingably connected Such embodiments should be consid 
med to fall within the scope and spirit of the invention. 

Instead of air cylinders, an embodiment of the invention 
is contemplated in which electric solenoids are employed to 
move the holders and the elevating means. Another embodi 
ment of the invention is contemplated in which small 
electric motors are employed to move the holders and the 
elevating means. Such embodiments should be considered to 
fall within the scope and spirit of the invention. 

Referring to FIG. 10, a second embodiment of the present 
invention includes a hopper 23 mounted at a forward end of 
the object conveying path of an object conveyor 21. A ?rst 
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buffer rotor 111a and a second bu?’m' rotor 111b are mounted 
on an inner bottom surface of hopper 23. 

First buffer rotor 111a and second bu?'er rotor 111!) 
include a ?rst cylindrical portion 113a and a second cylin 
drical portion 113b, respectively. First and second cylindri 
cal portions 113a and l13b have ?rst and second supporting 
shafts 112a and 112b along longitudinal axes thereof and 
projecting from both ends thereof, respectively. First and 
second resin brushes 114a and 11412, serving as buffer 
portions, or cushions, are formed around the outer cylindri 
cal surface of ?rst and second cylindrical portions 113a and 
113b. First and second resin brushes 114a and 114b have 
bristles which project outward. The bristles of second resin 
brush 114b are longer than those of ?rst resin brush 1140. 

First butfer rotor 111a is mounted nearest the end of 
conveyor 21, at a location lower than the conveying surface 
of conveyor 21. First bu?’er rotor 111a extends parallel to the 
end of conveyor 21 and is rotatably supported by ?rst 
supporting shaft 1120. First supporting shaft 112a is rotat 
ably supported by hopper 23. Second buifer rotor 111b is 
mounted a sut?cient distance forward from ?rst bu?’er rotor 
1110 so that objects A may pass between ?rst and second 
buffer rotors 111a and 111b. Second bu?er rotor lllb is 
supported by its second supporting shaft 112b, also rotatably 
supported by hopper 23. 

Objects A pass between ?rst butfer rotor 111a and second 
buffer rotor 111b and fall into container 11. Container 11 is 
conveyed to a position underneath hopper 23 by a container 
conveyor 24. 

Referring to FIG. 11, container conveyor 24 for convey 
ing containers 11 to a position undu'neath hopper 23 extends 
perpendicularly to object conveyor 21. 

With the above con?guration, object conveyor 21 conveys 
objects A from the end of conveyor 21 into hopper 23 when 
objects A reach the forward end of conveyor 21. As objects 
A are discharged from conveyor 21, contact ?rst bu?ier rotor 
111a and second butfer rotor lllb. First and second buffer 
rotors 111a and 111k absorb the force with which the objects 
have been discharged, thus acting as a butfer or cushion. 
Objects A gently drop into container 11 in the manner of a 
free fall, after passing through ?rst and second butfer rotors 
111a and 111b. 

This second embodiment, may also include a bottom plate 
13 of container 11 raisable to receive objects A. As in the 
?rst embodiment, this reduces the drop distance of objects A 
from hopper 23 to bottom plate 13 of container 11 so that 
objects A are protected from damage and breakage. 

In the second embodiment, ?rst and second buffers rotor 
111a and 11111 are brushes. However, any other suitable 
cushioning materials, such as sponge or foam rubber mate 
rials are also applicable. 

In both nts described above, the object con 
veyor is a belt conveyor. However, other devices such as, for 
example, a roller conveyor, a chute, a roller chute and so 
forth may also be used. 

Having described the preferred embodiments of the 
invention with reference to the accompanying drawings, it is 
to be understood that the invention is not limited to those 
precise embodiments, and that various changes and modi 
?cation may be etfected therein by one skilled in the art 
without departing from the scope or spirit of the invention as 
de?ned in the appended claims. 
What is claimed is: 
1. An object loading device for loading objects into 

containers with an open top, comprising: 
an object conveyor; 
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a hopper at an end of said object conveyor; 

said hopper receiving objects conveyed by said object 
conveyor; 

at least one ?ap movably mounted on a bottom portion of 
said hopper; 

said ?ap being moveable between a closed position and an 
open position to selectively hold and release said 
objects in said hopper, respectively; and 

means for positioning a container below said hopper to 
receive said objects. 

2. The object loading device of claim 1, wherein at least 
one ?ap includes a plurality of ?aps. 

3. The object loading device of claim 1 wherein said 
means for positioning includes a container conveyor. 

4. The object loading device of claim 2 wherein said 
plurality of ?aps are slidably mounted on said bottom 
portion of said hopper. 

5. The object loading device of claim 1, wherein said 
hopper further includes a cushioning material on interior 
surfaces thereof. 

6. The object loading device of claim 1, wherein; 
said containers have a bottom plate; and 
said means for positioning includes means for moving 

said bottom plate upward and downward within said 
container. 

7. The object loading device of claim 6, wherein interior 
surfaces of said containers are made of a cushioning mate 
riaL 

8. The objed loading device of claim 1, wherein inna 
wall surfaces and bottom plates of said containers include a 
cushioning material. 

9. The object loading device of claim I wherein: 
said at least one ?ap includes a plurality of flaps; and 
means for moving said plurality of ?aps away from each 

other to pamit said objects to drop therepast into said 
containu'. 

10. The object loading device of claim 1 whu-ein said at 
least one ?ap is slidably mounted on said bottom portion of 
said hopper. 

11. An object loading device for loading objects into a 
containa having an open top, compising: 

an object conveycr; 
a hopper mounted at an end of said object conveyor; 

said hopper receiving objects conveyed by said object 
conveyor; 

a ?rst roller and a second roller rotatably supported along 
a bottom of said hopper; 

said ?rst roller and said second rolla having a cushioning 
material on exterior surfaces of said ?rst: and said 
second miles; 

a distance between said ?rst and second rollas being large 
enough for said objects to pass between them; and 

a container conveyor. 
12. The object loading device of claim 11, wherein said 

cushioning material is made of bristles. 
13. The objea loading device of claim 12, wherein said 

hopper further includes a cushioning material on interior 
surfaces of said hoppa'. 
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14. The object loading device of claim 11, wherein said 

hopper further includes a cushioning material on interior 
surfaces of said hopper. 

15. The object loading device of claim 11. wherein; 
said containers include a bottom plate which is moveable 

in an upward direction within said container; and 
said container conveyor includes a bottom plate lifter, 
which pushes said bottom plate toward said hoppm', at 
a position underneath said hopper. 

16. The object loading device of claim 15, wherein 
interior surfaces of said containers are made of a cushioning 
material. 

17. The object loading device of claim 11, wherein 
interior surfaces of said containers are made of a cushioning 
material. 

18. The object loading device of claim 11, wherein said 
?rst and second rollers are mounted parallel to each other 
and papendicular to a conveying path of said object con 
veyor. 

19. An object loading device for loading objects into 
containers having a moveable bottom plate and an open top, 
comprising: 

an object conveyor; 
a hoppa‘ mounted at a forward end of said object con 

said hopper receiving objects conveyed by said object 
conveyor; 

a container conveyor; 

means for holding a container on said container conveyor 
in a receiving position aligned below said hopper; and 

a lifting mechanism which litts said moveable bottom 
plate toward said hopper when said container is in said 
position aligned below said hopper. 

210. The object loading device of claim 19, wherein 
interior surfaces of said hopper and interior surfaces of said 
contain: are made of a cushioning material. 

21. A method of loading objects into a container com 
prising the steps of: 

transporting said objects to a hoppa'; 
retaining said objects in said hoppa; 
positioning said containm- underneath said hopper, 
raising a bottom plate of said container toward a raised 

position underneath said hopper; 
releasingsaidobjects throughanopeninginabottom 

portion of said hopper onto said bottom plate in its 
raised position; 

lowering said bottom plate back down to a bottom of said 
container. 

22. A method of loading objects into a container com 
prising the steps of: 

positioning said container underneath a hopper; 
raising a bottom plate of said container toward said 

hopper. 
transporting objeas to said hoppu'; 
transporting objects through cushioned rollers in said 

hopper. and 
lowering said bottom plate to a bottom of said container. 

* * * ill * 


