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(57) ABSTRACT 

An apparatus and method for the reorientation of articles. 
According to one aspect of the invention, a conveyor having 
a Support Surface for an article to be reoriented displaces the 
Support Surface in a conveying direction. The article being 
conveyed by displacement of the Support Surface contacts an 
abutment, adjacent to the Support Surface, having an elon 
gate abutment Surface extending at an angle to the convey 
ing direction. Continued displacement of the Support Surface 
turns the article as it slides in contact with the abutment 
Surface. An orienting gate assembly, located downstream of 
the abutment Surface in the conveying direction, has a pair 
of gates that are displaceable between two configurations. In 
a closed configuration, the gates define a channel that 
narrows in the conveying direction to trap the article. In an 
open configuration, the channel is widened at the down 
Stream end to release the trapped article. 
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REORIENTATION OF ARTICLES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is based on and claims priority to 
UK Patent Application No. 0116175.1 filed on Jul. 2, 2001, 
titled “REORIENTATION', the contents of which are 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an apparatus and 
method for the reorientation of articles. More particularly, 
the present invention relates to an apparatus and method for 
the reorientation of articles of moderate weight (e.g., from a 
few hundred grams to a few kilograms) that might be 
damaged by rough handling. 

0004 2. Description of the Related Art 
0005. In the preparation of packaged items for sale in 
Supermarkets, Such as poultry and other meat products, a 
food item is commonly placed on a tray and over-wrapped 
in a packaging machine. The wrapped article emerges from 
the packaging machine and is placed on a conveyor belt. 
Conventional packaging machines tend to output articles in 
a fixed orientation, generally with the longer axes of the 
articles extending across the output conveyor. For Subse 
quent operations, Such as application of labels, the articles 
tend to have the wrong orientation. Up to now, it has been 
necessary to reorient all the articles by hand. The present 
invention enables automation of the reorientation of the 
articles. 

SUMMARY OF THE INVENTION 

0006. In one aspect of the present invention, there is 
provided a reorientation apparatus comprising a conveyor 
having a Support Surface for an article to be reoriented. The 
conveyor is operable to displace the Support Surface in a 
conveying direction. The article being conveyed by dis 
placement of the Support Surface contacts an abutment 
having an elongate abutment Surface extending at an angle 
to the conveying direction adjacent to the Support Surface. 
Continued displacement while the article is in contact with 
the Support Surface tends to turn the article as it slides in 
contact with the abutment Surface. An orienting gate assem 
bly is located downstream of the abutment surface in the 
conveying direction. The gate assembly has a pair of gates 
that are displaceable between two configurations. In a first 
narrow or closed configuration, the gates define a passage 
way or channel that narrows in the conveying direction So 
that an article can pass into the channel and be trapped. In 
a Second or open configuration, the channel is wider at least 
at the downstream end So that a trapped article may be 
released. 

0007. The Support surface and the abutment surface have 
frictional properties Such that an article tends to turn by 
contacting these Surfaces. For example, the Support Surface 
and the abutment Surface have frictional Surfaces that induce 
a torque while the article is conveyed Sufficient to rotate the 
article to an intended position. The gates generally have low 
frictional Surfaces So that an article can Slide into the 
narrowing channel, continuing the reorientation begun by 
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contact with the abutment Surface So that reorientation ends 
with the article having a predetermined orientation relative 
to the conveying direction and centered on a line through the 
gate assembly. 

0008 Another aspect of the present invention provides a 
method of reorienting articles in which an article is con 
veyed on a frictional Support Surface and abuts an angled 
frictional abutment Surface. Continued conveying causes the 
article to turn. Thereafter, the article passes into a narrowing 
passageway or channel defined between a pair of low 
friction gates. The article momentarily Stops when engaging 
the gates, and the gates are then opened to allow the article 
to continue to be conveyed. The method may employ the 
apparatus described above. 

0009. A further aspect of the present invention provides 
an apparatus for reorienting an article. A conveyor Supports 
an article and moves in a conveying direction to move the 
article in the conveying direction. An abutment member 
with an elongate abutment Surface extends at an angle to the 
conveying direction. The article engages the abutment mem 
ber as the article is moved in the conveying direction by the 
conveyor to rotate the article. A gate assembly receives the 
rotated article from the abutment member and further rotates 
the article to a predefined orientation. 

0010) A further aspect of the present invention provides 
an apparatus for reorienting an article that includes an 
abutment member having an elongate abutment Surface 
extending at an angle to a conveying direction of an article 
being conveyed. The article engages the abutment member 
as the article is moved in the conveying direction to rotate 
the article. Agate assembly receives the rotated article from 
the abutment member and further rotates the article to a 
predefined orientation. 

0011. A further aspect of the present invention provides 
an apparatus including a conveyor that conveys an article in 
a conveying direction. The article is off-center on the 
conveyor and has a long axis extending transverse to the 
conveying direction. An abutment member has an elongate 
abutment Surface extending at an angle to the conveying 
direction So that the abutment member contacts the article as 
the article is being conveyed in the conveying direction, to 
thereby exert a torque on the article, which rotates the article 
So that the long axis of the rotated article is at a Smaller angle 
to the conveying direction than before being rotated. A gate 
assembly receives the rotated article as the rotated article 
continues to be conveyed in the conveying direction, and 
further rotates the article into a centralized position on the 
conveyor with the long axis of the article parallel to the 
conveying direction. The further rotated article continues to 
be conveyed by the conveyor. 

0012. These together with other aspects and advantages 
that will be Subsequently apparent, reside in the details of 
construction and operation as more fully hereinafter 
described and claimed, reference being had to the accom 
panying drawing forming a part hereof. 

BRIEF DESCRIPTION OF THE DRAWING 

0013 FIG. 1 is a schematic plan view of an apparatus, 
according to an embodiment of the invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0014) The embodiment of the invention shown in FIG. 1 
illustrates part of a production line for producing, for 
example, packaged and labeled chickens for Sale in Super 
markets. At the upstream end of the production line, part of 
a packaging machine 10 is shown. The packaging machine 
10 outputs packaged chickens 12, each comprising, for 
example, a tray, a chicken in the tray, and plastic over 
wrapping. The packaged chickens 12 are fed onto a con 
veying surface 14 of a conveyor belt 16, which is part of the 
apparatus of the present invention. AS illustrated in an upper 
region of FIG. 1, the packaging machine 10 places each 
packaged chicken 12 onto the conveyor belt 16 with its long 
axis 100 extending transversely to the conveyor belt 16. 
Furthermore, the chickens 12 are placed off center on the 
conveyor belt 16. 
0.015 The conveying surface 14 moves in the direction of 
arrow 20. An abutment member 22 is mounted, for example, 
over the conveying Surface 14 in close proximity to, but not 
in contact with, the conveying Surface 14. The abutment 
member 22 has, for example, a vertically extending abut 
ment face or surface 24. The main portion of the abutment 
Surface 24 extends at, for example, a Small angle (about 20) 
to the conveying direction. However, the present invention 
is not limited to this specific angle, and other angles would 
be appropriate to achieve the intended operation. A down 
stream end portion 26 of the abutment member 22 is parallel 
to the conveying direction. 
0016 Downstream of the abutment member 22, there is 
an orienting gate assembly 30. The orienting gate assembly 
30 includes, for example, a pair of pivotally mounted gates 
32, 34 whose bottom edges are, for example, slightly spaced 
from the conveying surface 14. The gates 32, 34 are pivoted 
adjacent to their upstream ends, about vertical axes, and are 
Spring-biased to rest positions in which they define a channel 
36 that narrows in the conveying direction. The channel 36 
may be open at the end as shown, or can be closed. An 
actuator may be provided for Simultaneously pivoting the 
pair of gates 32, 34 in opposite Senses, to widen the 
downstream end of the passageway. The gates 32.34 have, 
for example, inwardly-facing abutment Surfaces of low 
friction. The gate assembly 30 is, for example, centered on 
the conveyor belt 16. 
0.017. The abutment member 22 is, for example, shaped 
and positioned so that it tends to feed articles (packaged 
chicken) into the channel 36. 
0.018. In operation, a packaged chicken 12 is placed on 
the conveyor Surface 14 by the packaging machine 10, as 
shown at the top of FIG. 1. Motion of the conveyor surface 
14 in the direction of the arrow 20 brings a corner region 40 
of the packaged chicken 12 into contact with the main 
angled portion of the abutment Surface 24. The materials of 
the conveyor Surface 14 and the abutment surface 24 are 
Selected to be of, for example, fairly high friction. Thus, the 
continuing motion of the conveyor belt 16 causes the 
abutment Surface 24 to exert a torque on the packaged 
chicken 12, leading to clockwise turning. By the time the 
packaged chicken 12 reaches the final part of the abutment 
Surface 24, as shown by the packaged chicken 12", it has 
been displaced until it is Substantially central on the con 
veyor belt 16, and rotated So that its long axis is at a much 
Smaller angle to the conveying direction. 
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0019. The continued motion of the conveyor belt 16 
carries the packaged chicken 12' into the gate assembly 30. 
The packaged chicken 12" contacts the abutment Surfaces of 
both gates 32, 34, which are, for example, low-friction 
Surfaces and angled to further rotate the packaged chicken 
12' into a centralized position, with its long axis parallel with 
the conveying direction, as shown by packaged chicken 12". 
0020. The presence of the packaged chicken 12" within 
the channel 36 may be detected. For example, there may by 
a radiation Source 42 arranged to direct a beam of radiation 
acroSS the conveyor Surface 14, beneath the gates 32, 34, to 
be detected by a photocell 44, which is interrupted by the 
presence of the packaged chicken 12". After a predetermined 
interval, which is Selected to allow the continuing motion of 
the conveying Surface 14 to effect final reorientation, the 
actuator for the gates 32, 34 is automatically operated, 
causing the gates 32, 34 to open momentarily and allow the 
packaged chicken 12" to continue through. The packaged 
chicken 12" exits the conveyor belt 16 and passes to a 
workstation 50, for example, for the application and/or 
printing of a label. 
0021 While the abutment member 22 has been shown as 
having a specific shape, the present invention is not limited 
to an abutment member having this Specific shape. Instead, 
various modifications can be made to the shape of the 
abutment member 22 to achieve the intended operation. 
0022. The present invention relates to the reorientation of 
articles, Such as chickens. However, the articles are not 
limited to being chickens. More specifically, the articles are 
not limited, for example, to any particular size, shape, 
weight, or type of article. As an example, an article might be 
a bag of potato chips. 
0023 Moreover, the conveyor 16 is not limited, for 
example, to any particular size, Shape, type or configuration 
of conveyor. Also, the gate assembly 30 is not limited, for 
example, to any particular number of gates, angles of 
Surfaces, type of Surfaces or configuration. Instead, various 
modifications can be made to the conveyor 16 and gate 
assembly 30 to achieve the intended operation. 
0024. The many features and advantages of the invention 
are apparent from the detailed Specification and, thus, it is 
intended by the appended claims to cover all Such features 
and advantages of the invention that fall within the true Spirit 
and Scope of the invention. Further, Since numerous modi 
fications and changes will readily occur to those skilled in 
the art, it is not desired to limit the invention to the exact 
construction and operation illustrated and described, and 
accordingly all Suitable modifications and equivalents may 
be resorted to, falling within the Scope of the invention. 

What is claimed is: 
1. A reorientation apparatus, comprising: 
a conveyor having a Support Surface for an article to be 

reoriented, the conveyor being operable to displace the 
Support Surface in a conveying direction; 

an abutment member having an elongate abutment Surface 
extending at an angle to the conveying direction adja 
cent the Support Surface, the article being conveyed, by 
displacement of the Support Surface, contacting the 
abutment Surface, continued displacement of the Sup 
port Surface while the article is in contact with the 
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Support Surface tending to turn the article as the article 
is conveyed while contacting the abutment Surface; and 

an orienting gate assembly downstream of the abutment 
Surface in the conveying direction, the gate assembly 
having a pair of gates displaceable between a first 
narrow or closed configuration in which the gates 
define a channel that narrows in the conveying direc 
tion to trap the article passing through the channel, and 
a Second open configuration in which the channel is 
wider at least at a downstream end to release the 
trapped article. 

2. The apparatus according to claim 1, wherein the 
Support Surface and the abutment Surface have frictional 
Surfaces that induce a torque while the article is conveyed 
Sufficient to rotate the article to an intended position, and the 
gates have Surfaces with a lower friction than that of the 
Support Surface and the abutment Surface. 

3. The apparatus according to claim 1, further comprising 
a radiation Source and a radiation detector mounted on 
respective sides of the conveyor, wherein the gates are 
mounted above the Support Surface, the radiation Source 
passing a beam of radiation under the gates and across the 
channel and the radiation detector detecting interruption of 
the beam of radiation. 

4. The apparatus according to claim 1, further comprising 
an actuator urging displacement of the gates from the narrow 
configuration to the open configuration. 

5. A method of reorienting articles, comprising: 
conveying an article on a frictional Support Surface, the 

article contacting an angled frictional abutment Surface 
as it is conveyed; 

turning the article by continued conveyance and contact 
with the abutment Surface; 

directing the turned article into a narrowing passageway 
defined by a gate assembly, the article being momen 
tarily Stopped by engagement with the gate assembly to 
reorient the article in the narrowing passageway; and 

opening the gate assembly, after the article has been 
reoriented, to continue conveyance of the article. 

6. The method according to claim 5, wherein the article is 
conveyed by a conveyor and the article is positioned off 
center on the conveyor before the article is turned with a 
long axis of the article extending transversely to a conveying 
direction conveyor. 

7. The method according to claim 6, wherein the abutment 
Surface exerts a torque to turn the article being conveyed 
until the turned article is Substantially central on the con 
veyor with the long axis positioned at a Smaller angle to the 
conveying direction than before being turned. 

8. The method according to claim 7, wherein the article is 
further rotated, after contacting the abutment Surface, as the 
article engages the gate assembly until the long axis of the 
article is parallel with the conveying direction and central 
ized on the conveyor. 

9. An apparatus for reorienting an article, comprising: 
a conveyor Supporting the article and moving in a con 

veying direction to move the article in the conveying 
direction; 

an abutment member having an elongate abutment Surface 
extending at an angle to the conveying direction, the 
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article engaging the abutment member as the article is 
moved in the conveying direction by the conveyor to 
rotate the article; and 

a gate assembly receiving the rotated article from the 
abutment member and further rotating the article to a 
predefined orientation. 

10. The apparatus according to claim 9, wherein the 
article is positioned off center on the conveyor before the 
article is rotated with a long axis of the article extending 
transversely to the conveyor. 

11. The apparatus according to claim 10, wherein the 
abutment member exerts a torque to rotate the article being 
conveyed until the article is Substantially central on the 
conveyor with the long axis positioned at a Smaller angle to 
the conveying direction than before being rotated. 

12. The apparatus according to claim 11, wherein the 
article is further rotated, after engaging the abutment mem 
ber, as the article engages the gate assembly until the long 
axis of the article is parallel with the conveying direction and 
centralized on the conveyor. 

13. The apparatus according to claim 9, wherein the gate 
assembly comprises a pair of gates defining a channel and 
being displaceable between a narrow position and an open 
position, the narrow position narrowing the channel in the 
conveying direction to trap the article, and the open position 
opening the channel to release the trapped article. 

14. An apparatus for reorienting an article, comprising: 
means for conveying the article on a frictional Support 

Surface; 
means for turning the article as it is conveyed on the 

Support Surface; and 
means for aligning the turned article on the Support 

Surface to place the article in a predefined orientation. 
15. An apparatus for reorienting an article, comprising: 
means for Supporting an article and moving the article in 

a conveying direction; 
means for rotating the article as the article is moved in the 

conveying direction by the article engaging an abut 
ment member having an elongate abutment Surface 
extending at an angle to the conveying direction; and 

means for receiving the rotated article from the abutment 
member and further rotating the article to a predefined 
orientation. 

16. An apparatus for reorienting an article, comprising: 
an abutment member having an elongate abutment Surface 

extending at an angle to a conveying direction of an 
article being conveyed, the article engaging the abut 
ment member as the article is moved in the conveying 
direction to rotate the article; and 

a gate assembly receiving the rotated article from the 
abutment member and further rotating the article to a 
predefined orientation. 

17. The apparatus according to claim 16, wherein the 
article is conveyed by a conveyor and the article is posi 
tioned off center on the conveyor before the article is rotated 
with a long axis of the article extending transversely to the 
conveyor. 

18. The apparatus according to claim 17, wherein the 
abutment member exerts a torque to rotate the article being 
conveyed until the article is Substantially central on the 
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conveyor with the long axis positioned at an angle less than 
an angle transverse to the conveying direction. 

19. The apparatus according to claim 18, wherein the 
article is further rotated as the article engages the gate 
assembly until the long axis of the article is parallel with the 
conveying direction and centralized on the conveyor. 

20. An apparatus comprising: 
a conveyor conveying an article in a conveying direction, 

the article being off-center on the conveyor and having 
a long axis extending traverse to the conveying direc 
tion; 

an abutment member having an elongate abutment Surface 
extending at an angle to the conveying direction So that 
the abutment member contacts the article as the article 
is being conveyed in the conveying direction, to 
thereby exert a torque on the article which rotates the 
article So that the long axis of the rotated article is at a 
Smaller angle to the conveying direction than before 
being rotated; and 

a gate assembly receiving the rotated article as the rotated 
article continues to be conveyed in the conveying 
direction, and further rotating the article into a central 
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ized position on the conveyor with the long axis of the 
article parallel to the conveying direction, the further 
rotated article continuing to be conveyed by the con 
veyor. 

21. An apparatus comprising: 
means for conveying an article in a conveying direction 

along a conveying Surface, the article being off-center 
on the conveying Surface and having a long axis 
extending traverse to the conveying direction; 

means for contacting the article as the article is being 
conveyed in the conveying direction, to thereby exert a 
torque on the article which rotates the article So that the 
long axis of the rotated article is at a Smaller angle to 
the conveying direction than before being rotated; and 

means for receiving the rotated article, and further rotat 
ing the article into a centralized position on the con 
veying Surface with the long axis of the article parallel 
to the conveying direction, the further rotated article 
continuing to be conveyed in the conveying direction 
by Said means for conveying. 
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