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ROTATIONALLY INDEXED ARTICLE 
SUPPORT FOR A CONVEYOR SYSTEM 
HAVING AN ALIGNMENT STATION 

TECHNICAL FIELD 

The present disclosure relates generally to article Supports 
for conveyor Systems and more particularly to article Supports 
for conveyor systems that include an alignment station for 
aligning the article Supports, and articles Supported thereby, 
in predetermined orientations. More specifically, the disclo 
Sure relates to poultry processing systems where the article 
Supports are configured to hold poultry carcasses for move 
ment along a processing path. 

BACKGROUND 

Conveyor systems having article Supports that comprise a 
trolley and a rotatable article holder or shackle are well 
known in the poultry processing industry. One Suitable 
example is described in European patent 0786208, which 
discloses a shackle for Suspending poultry by their legs for 
movement by a conveyor track of a poultry processing line 
past and through individual processing stations. More spe 
cifically, a trolley assembly is supported and guided along a 
conveyor track and moved therealong by a transport chain. 
Poultry suspension hooks are rotatably mounted to the trolley 
and an associated turning gear is adapted to cooperate with 
turning features along the track to rotate the turning gear and 
thereby the poultry suspension hooks between predetermined 
rotary positions or orientations. At the location of individual 
processing stations, the turning gear is usually retained 
between opposite parallel side guides to inhibit any rotation 
when a suspended poultry carcass is being processed at the 
processing station. In between the processing stations, how 
ever, these parallel side guides may be interrupted or other 
wise not be present. The side guides are also interrupted 
where the turning gear is engaged by turning features at a 
turning station to effect its rotation to a desired orientation. 

The turning gear, which is a Substantially square body, has 
slots extending inwardly from its corners. These slots are 
engageable by turning pins at turning stations positioned 
along the conveyor path to rotate the turning gear and its 
associated shackle to a desired orientation. Ayieldable index 
ing arrangement between the trolley and the turning gear 
ensures that the desired orientation is retained as the assembly 
moves further along the track. This is of particular importance 
at locations where the lateral side guides are interrupted. The 
typical yieldable indexing arrangement includes a spring 
biased ball and socket assembly with a cavity for holding the 
ball and spring on one of the relatively rotatable parts and a 
ball receiving recess or detent on the other relatively rotatable 
part. The ball Snaps into a detent when the turning gear is in 
predetermined indexed orientations to maintain the turning 
gear and shackle yieldably in these orientations. Other 
mechanical arrangements by be used. 
The characteristics of mechanical tension springs of these 

indexing assemblies are not always compatible with the 
yieldability requirements of rotatable article Support assem 
blies. It is important from a safety perspective, for instance, 
that the indexing assemblies give way when human beings 
accidentally obstruct a Suspended article moving along the 
path of conveyance. Thus while relatively firm indexing is 
required to hold the turning gear and shackle in its indexed 
orientations, there is also a somewhat conflicting need for 
relatively forceless disturbance of the turning gear and 
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2 
shackle away from the indexed orientations when acciden 
tally disturbed, and to return them thereafter back to their 
indexed orientation. 

There is therefore a need for an improved article support 
assembly and aligning station for use in a processing con 
veyor. In a more general sense there is a need for Such a 
Support assembly and aligning station that overcomes orame 
liorates at least one of the disadvantages of the prior art. There 
is a related need for alternative structures which are less 
cumbersome in assembly and operation and which moreover 
can be made relatively inexpensively. Alternatively a need 
exist at least to provide consumers with a useful choice. It is 
to a method and apparatus that addresses these and other 
needs that the present invention is primarily directed. 

SUMMARY 

Briefly described, an article Support assembly and a con 
veyor System is disclosed for conveying articles between 
processing stations. The article Support assembly includes a 
trolley for engagement with the conveyor and a holder or 
shackle mounted to the trolley and configured to support an 
article Such as a poultry carcass. The shackle is rotatable with 
respect to the trolley. A turning block is associated with the 
shackle and rotation of the turning block with respect to the 
trolley causes corresponding rotation of the shackle relative 
to the trolley. Ayieldable indexing arrangement is operatively 
disposed between the trolley and the turning block to define at 
least a first and a second incremental indexed rotational ori 
entation for the shackle. The yieldable indexing arrangement 
is biased into operative engagement by magnetic repelling 
forces. 
The article support assembly of this disclosure is more 

efficient than those of the prior art. It has been found that the 
magnetic repulsion also better meets the somewhat conflict 
ing requirement of relatively firm retention of the shackle in 
its indexed orientations and relatively forceless disturbance 
of the shackle away from the indexed orientations when acci 
dentally engaged by, for instance, a worker. Further advanta 
geous aspects of the invention will become clear from the 
appended description and in reference to the accompanying 
drawing figures, which are briefly described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective illustration of a rotatable 
article Support that embodies principles of the invention in 
one preferred embodiment. 

FIG. 2 is a cross section of the exploded perspective illus 
tration of FIG. 1. 

FIG.3 is a side elevation in ghost view of the article support 
of FIGS. 1 and 2. 

FIG. 4 is a rear elevation in ghost view of the article support 
of FIGS. 1, 2, and 3. 

FIG. 5 is a perspective view showing a first arrangement of 
turning pins for obtaining a first output orientation of the 
article Support. 

FIG. 6 is a perspective view showing a second arrangement 
of turningpins for obtaining a second output orientation of the 
article Support. 

FIG. 7 is a perspective view showing a third arrangement of 
turning pins for obtaining a third output orientation of the 
article Support. 

FIG. 8 is a perspective view showing a fourth arrangement 
of turning pins for obtaining a fourth output orientation of the 
article Support. 
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DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Reference will now be made in more detail to the drawing 
figures, in which like parts may be indicated by like reference 
numerals throughout the several views. In FIGS. 1 and 2 an 
exploded and an exploded cross sectional view respectively 
are presented and show a rotatable article Support assembly 1 
according to the disclosure. In this example, the article Sup 
port assembly 1 is configured to Suspend poultry carcasses as 
they are conveyed along a processing path. The article Support 
assembly 1 includes a shackle 3, which in this example is a so 
called weighing shackle, for the Suspension of animal car 
casses, such as fowl or poultry carcasses. The shackle 3 is 
rotatably suspended from a base block 5. The base block 5 is 
arranged for movement along an overhead conveyor rail or 
track (not shown, but conventional). Such conveyor rails or 
tracks are common in industrial apparatuses for carrying out 
a succession of processing steps. Commonly Such conveyor 
rails are laid out in a continuous loop that defines a path of 
conveyance along or past or through a plurality of processing 
stations. Such systems are well known in the meat processing 
industry, but are also used in other disciplines of industry and 
manufacture. The base block 5 in the illustrated embodiment 
thus forms a trolley or carriage that is linked to similar base 
blocks of adjacent spaced article Support assemblies by trol 
ley brackets 7 and chains, or the like (not shown). The trolley 
brackets 7 are attached to the base block 5 by means of bolts 
9 and nuts 11. 

Extending upwardly from shackle 3 is a shaft 13 to which 
an abutment flange 15 is attached by means of a first trans 
verse pin 17. The shaft 13 extends upwardly through a central 
bore in the base block 5, which central bore is enlarged at the 
upper end of the base block 5 to form a cavity 19. The cavity 
19, as best seen in FIG. 2, has three bores 21 (only one visible 
in FIG. 2) each configured to receive a lower magnet 23. The 
cavity 19 has a groove 25 (FIG. 1) for non-rotatably receiving 
an indexing plunger 27 which has it perimeter adapted to the 
contour of cavity 19 to inhibit relative rotation but to allow 
axial movement of the plunger 27. 

Not visible in FIGS. 1 and 2, but visible in the ghost views 
of FIGS. 3 and 4, the indexing plunger 27 has bores opening 
into its bottom Surface for receiving upper magnets 29. In this 
example the lower magnets 23 are positioned with their north 
poles on top or facing up and the upper magnets 29 are 
positioned with their north poles facing down. In such an 
orientation, the lower and upper magnets 23, 29 will repulse 
or repel one another when they are in or near aligned posi 
tions. Thus, the indexing plunger is urged upwardly within 
the cavity 19 when the magnets are near or in alignment with 
one another and further are urged upwardly with the maxi 
mum force with the magnets are in precise alignment with the 
repulsive forces falling off as the magnets move progressively 
away from precise alignment. 
The indexing plunger 27 carries on its upper Surface a 

number of radial indexing formations or features 31, which 
are configured to cooperate with complementary indexing 
formations or features on a lower face of a turning gear or 
turning block 33. The indexing formations on the indexing 
plunger and turning block are configured to mesh and yield 
ably lock together when the plunger and turning block are in 
predetermined rotary orientations with respect to each other. 
In this example, the indexing formations 31 provide for four 
yieldably locked rotational orientations that are 90° apart, 
although other configurations are possible as may be dictated 
by application specific requirements. 
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4 
The turning block 33 is mounted to the shaft 13 by means 

of a second transverse pin 35. Spacing between transverse 
bore in the shaft 13 for receiving the first and second trans 
verse pins 17, 35 is such that the base block 5 is snugly and 
rotatably received between the abutment flange 15 and the 
turning block33. Thereby also the indexing plunger 27 is held 
or captured within the cavity 19 of the base block 5 against the 
repulsive forces of the confronting lower and upper magnets 
23, 29. The magnets 23, 29 are preferably sintered rare earth 
magnets that may contain neodymium or be ceramic magnets 
of ferrous material. Another Suitable magnet material may be 
Samarium cobalt. 
The polarity and strength of the lower and upper magnets 

23, 29 should be sufficient to obtain the repulsive force nec 
essary to bias the indexing formation 31 into engagement 
with the turning block33. This can be achieved with the north 
poles of confronting magnets facing one another, but may 
also be achieved by having the Southpoles facing one another. 
The important aspect is that like poles of confronting magnets 
are facing one another. The turning block 33 further has 
diagonal slots 37 extending diagonally inwardly from each 
corner of the Substantially square contour of the turning block 
33. As described above, these diagonal slots are configured to 
be engaged by pins or other features of a turning station as the 
turning block is conveyed through the turning station to move 
the turning block and shackle between its indexed orienta 
tions to a desired orientation. 

In FIGS. 3 and 4, a side and a rear elevation of the 
assembled article Support assembly 1 are illustrated as ghost 
views; i.e. with internal Surfaces and parts shown in phantom 
line. Accordingly, internal parts like the magnets 23, 29, the 
indexing plunger 27 and the indexing formations 31 are vis 
ible as if the base block 5 and the turning block 33 were of 
transparent material. Also best visible in FIGS. 3 and 4 is that 
the turning block 33 has an upper cut-out 39 along one edge 
extending between adjacent slots 37, as well as a lower cut 
out 41 along another edge that is perpendicular to the one 
edge. The turning block may thus be said to be truncated 
along that edge. 
The purpose of the upper and lower cut-outs will now be 

described with particular reference to FIGS. 5 to 8. In FIGS. 
5 to 8 several possible output orientations are shown for the 
article Support assembly 1 after having passed through a 
selectively configured aligning, or turning station 43A, 43B. 
43C, 43D in a direction of conveyance indicated by arrow 45. 
The representation of FIGS. 5 to 8 is essentially schematic 
and structure that is not directly relevant to a correct under 
standing of the disclosure is omitted for clarity. Also the 
article support assembly 1 is shown in a simplified form with 
the turning block 33 separated in two levels of disks 33A, 33B 
to better visualize the upper and lower cut-outs 39, 41 defin 
ing the truncated sides. 

Each of the turning stations 43 A-43D has opposed left and 
right hand guiding walls 47,49. Each right hand guiding wall 
47, 49 has a series of openings 51 in an upper and a lower row, 
each consisting of three openings. Each opening 51 is adapted 
to receive selectively a turning pin 53. As shown in FIG. 5, 
three turning pins 3 are Successively arranged in the upper 
row of openings 51 of the left hand guiding wall 47. Irrespec 
tive of the rotational position of the article support assembly 
1 when it enters the turning station 43A, the three successive 
turning pins 53 in the upper row will always be sufficient to 
engage as many of the diagonal slots 37 as is necessary to 
bring the upper cut-out 39 (in level 33A of the turning block) 
into a position facing the left hand guide rail 47, once it has 
passed all three turning pins 53. 
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As shown in FIG. 6, three turning pins 53 are now mounted 
in the upper row of three openings 51 of the right handguiding 
wall 49. This has the effect that article supported assembly 1 
will now always leave the turning station 43B with the upper 
cut-out 39 facing the right hand guiding wall 49. This results 
in a different orientation of the shackle 3 than that achieved 
with the turning station 43 A configured as shown in FIG. 5. 

In FIG. 7 again a different arrangement or configuration of 
turning station 43C is shown. In this variation the three suc 
cessive turning pins 53 are positioned in the lower row of 
openings 51 of the left handguiding wall 47. The pins 53 now 
engage the diagonal slots 37 at the lower portion 33B of the 
turning block. Upon passage of the article Support assembly 1 
through the turning station 43C in the direction 45 of convey 
ance, the lower cut-out 41 will emerge always from the turn 
ing station 43C, facing the left hand guide wall 47. 

In a further variation according to FIG. 8, the turning 
station 43D has the successive turning pins 53 installed on the 
lower row of openings 51 in the right hand guide wall 49. This 
results in the lower cut-out 41 of the lower portion 33B of the 
turning block emerging always from the turning station 43D 
facing the right hand side wall 49. 

It will thus be seen that the turning station may be config 
ured as needed Such that the shackle 3, and a carcasses Sus 
pended therefrom, emerges from the turning station in any 
desired one of four orientations that are 90° apart with respect 
to each other. Thus, the carcass can be rotated to the orienta 
tion that it needs to be in prior to engaging one of the Succes 
sive processing stations of a poultry processing line. This is 
enabled at least in part by the two levels of turning pins that 
cooperate with corresponding portions (upper and lower) of 
the turning block to obtain the desired indexed orientation 
each time. 
As the turning block is moved from one indexed orienta 

tion to another, the indexing formations 31 on the indexing 
plunger 27 are progressively moved out of precise engage 
ment with the corresponding mating formations on the bot 
tom of the turning block 33. As this occurs, the indexing 
plunger is urged downwardly by the relatively moving for 
mations into the cavity 19 against the repulsive forces of the 
magnets, which are still in near alignment with each other but 
becoming progressively misaligned. When the rotation of the 
turning block moves beyond about 45°, the indexing forma 
tions of the indexing plunger begin to move progressively into 
mating engagement with the next adjacent mating formations 
on the bottom of the turning block. At this point, the upward 
forces applied to the indexing plunger by the repulsion of the 
magnets urges the indexing plunger upwardly with a force 
Sufficient to Snap the indexing formations and the mating 
formations into mating alignment. Thus, the turning block 
and shackle Snap to their next indexed orientation after having 
been rotated about halfway to that position. 
By the same token, if the shackle or a carcass Suspended 

therefrom is accidently disturbed away from an indexed ori 
entation through less that about 45° by, for instance, a worker 
in the processing path, the repulsive forces Supplied by the 
magnets will cause the turning block and shackle to Snap back 
to the indexed orientation by the same mechanism. However, 
as the magnets move further out of precise alignment, the 
repulsive force that they impart is reduced proportionally. 
Thus, resistance to the disturbance is significantly reduced to 
accommodate the disturbance in a relatively forceless way so 
as not to injure the worker or damage components of the 
machine. When the indexing features are in precise align 
ment, the magnets may be arranged to be more closely 
aligned to provide greater repulsive force to obtain a firm 
mating engagement of the indexing features. This function 
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6 
ality is not present in prior artindexing systems using springs, 
balls, detents, and the like. It has been found that this arrange 
ment accommodates well the somewhat conflicting needs to 
provide for indexed orientations that are firmly maintained 
yet provide for a relatively forceless disturbance away from 
an indexed orientation, and an automatic return thereto, in the 
event of an accidental contact. 

Accordingly an article Support assembly 1 is disclosed that 
is adapted for movement by a conveyor along a path of con 
veyance. The article support assembly 1 includes a trolley 5 
for engagement by the conveyor and a shackle 3 configured to 
support an article, and rotatable with respect to the trolley. A 
turning block 33 is associated with the shackle 3, and rotation 
of the turning block with respect to the trolley 5 causes cor 
responding rotation of the shackle relative to the trolley. 
Yieldable indexing features 23, 27, 29, 31 are operatively 
arranged between the trolley 5 and the turning block 33 to 
define at least a first and a second incremental rotational 
orientation or position for the shackle 3. The yieldable index 
ing features 23, 27, 29.31 of the article support assembly 1 are 
biased into engagement by magnetic repelling forces pro 
vided by magnets with like poles arranged to confront one 
another when in or near alignment. A conveyor System for 
conveying articles along processing stations is adapted to 
include the article Support assembly 1 and comprises a turn 
ing station 43A, 43B, 43C, 43D for giving a predetermined 
rotational position to the shackle 3 with respect to the trolley 
5. 

It is thus believed that the operation and construction of the 
present invention will be apparent from the foregoing 
description and drawings appended thereto. It will be clear to 
the skilled person that the invention is not limited to any 
embodiment herein described and that modifications are pos 
sible which should be considered within the scope of the 
appended claims. Also kinematic inversions are considered 
inherently disclosed and to be within the scope of the inven 
tion. In the claims, any reference signs shall not be construed 
as limiting the scope of the invention. The term 'comprising 
and including when used in this description or the appended 
claims should not be construed in an exclusive or exhaustive 
sense but rather in an inclusive sense. Thus the expression 
comprising as used herein does not exclude the presence of 
other elements or steps in addition to those listed in any claim. 
Furthermore, the words 'a' and an shall not be construed as 
limited to only one, but instead are used to mean at least 
one, and do not exclude a plurality. Features that are not 
specifically or explicitly described or claimed may be addi 
tionally included in the structure of the invention within its 
Scope. Additions, deletions, and modifications within the pur 
view of the skilled person may generally be made without 
departing from the spirit and scope of the invention, which is 
determined only by the claims. 

What is claimed is: 
1. An article Support assembly for movement by a conveyor 

along a path of conveyance, including: 
a trolley for engagement by the conveyor, 
a shackle configured to Support an article, and rotatable 

with respect to the trolley; 
a turning block associated with the shackle, rotation of the 

turning block with respect to the trolley causing corre 
sponding rotation of the shackle relative to the trolley; 

a yieldable indexing feature operatively arranged between 
the trolley and the turning block to define at least a first 
and a second incremental rotational orientation for the 
shackle, and 
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magnets associated with the yieldably indexing feature and 
arranged to urge the indexing feature into yieldable 
locked configurations through magnetic repulsion. 

2. An article Support assembly according to claim 1, 
wherein the magnets comprise a lower magnet and an upper 
magnet arranged to confront one another, the lower and upper 
magnets being positioned and oriented so that like poles of 
confronting magnets oppose one another when the shackle is 
in an incremental rotational orientation. 

3. Article Support assembly according to claim 1, wherein 
the turning block has a Substantially rectangular perimeter 
contour with diagonal slots extending radially inwardly from 
each corner, and further comprising an upper cut-out along 
one perimeter edge extending between adjacent slots, and a 
lower cut-out extending along another perimeter edge that is 
Substantially perpendicular to the one perimeter edge. 

4. An article Support assembly according to claim 1, 
wherein the yieldable indexing feature defines a total of four 
indexing positions. 

5. An article Support assembly according to claim 2, 
wherein the yieldable indexing feature comprises three con 
fronting pairs of lower and upper magnets in a spaced 
arrangement. 

6. An article Support assembly according to claim 1, 
wherein the shackle is adapted to Support a poultry carcass. 

7. A conveyor System for conveying articles along process 
ing stations including an article Support assembly in accor 
dance with claim 3 and a turning station. 

8. The conveyor system according to claim 7, wherein the 
turning station includes a Succession of three turning pins 
positioned to engage a predetermined selection of diagonal 
slots of the turning block as well as allowing passage of at 
least one of the upper and lower cut-outs. 
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9. A conveyor according to claim 8, wherein the turning 

pins are selectively mountable in upper and lower rows of 
openings provided in one of a right hand and left hand guide 
wall. 

10. An article Support assembly for attachment to a con 
veyor extending along a processing path, the article Support 
assembly comprising: 

a trolley securable to the conveyor: 
a shackle rotatably secured with respect to the trolley and 

configured to Support an article; 
an indexing arrangement associated with the shackle and 

configured to maintain the shackle yieldably in at least a 
first and a second indexed rotational orientation relative 
to the processing path; 

the indexing arrangement comprising confronting Surfaces 
rotatable with respect to each other and having Surface 
features that mate when the shackle is in the first and the 
second indexed rotational orientations; and 

magnets associated with the indexing arrangement, the 
magnets being positioned and oriented to urge the con 
fronting Surfaces toward one another through magnetic 
force when the shackle is in the first and the second 
indexed rotational orientations. 

11. The article support assembly of claim 10 and wherein 
the magnetic force is a repulsive magnetic force. 

12. The article support assembly of claim 10 and further 
comprising a turning block associated with the shackle, rota 
tion of the turning block relative to the trolley causing corre 
sponding rotation of the shackle relative to the trolley. 

13. The article support assembly of claim 12 and wherein 
the indexing arrangement is disposed between the turning 
block and the trolley. 


